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 ������ �������� ����� ����� �����  ��! "#$� %& &'()� *+ &'�,- .�/!& �0�1��2 2 3 2 2 2 2 34 4 42 3 5 3 6 33 7 3 3 2 3 35 5 7 3 3 5 5 5 3 23 32 58 93 2 93 4 3

�:#!& ";�!& �< %&� ��!4 3 32 2 34 2 3 5 55 2 �4=�>?  
}%& &'()� *+ &'�,- .�/!& �0�@�5 3 29 5 3 3 4 9{ ��A��B� CD��E�D 3 2 33 4 3 3 4 2 4}������  ���! "�#$�8 3 5 52 2 3 3 2 3{ �����D 2 5 2 3

 *'$�)  *' �F� �, .�D�3 3 3 5 35 2 32 3 3 3 3}���! ����� ������� ���� �����2 2 3 25 5 5 7 33 4 2 3 53 7 33 32{< 5 ��D'��2 5 5} �< %&�
��:#!& ";�!&=�>? 

                                                                                       
=� > G!�#� H!'� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{J K���L& :�MN1 , :" %& &'�P�Q .�/�!& �0�1 ��9

H��RD &'ST�� H!'�U�"? 
 V�W� .D& K��X :"�0�  K'(� ,*-�(!& Y C�- %& KZ�1 �, :}&'��,- .�/�!& �0�1 ��{ ,

,1� �0���[ GS� *�\ ]+�A��"? 
������� ��
 ���: " ^&P��!& *L ;H�D ���T)A]& G�S� "��!` ,^&P��!�D ���a!& ��Pb�� *+

 ., ��a!& &/A /���� *1 GS� "�!` *�T�E& cQ'D ^&P�!& �d ;e`��T!& f�W)�& gh'�3
*�T�E& Y i(� H�&'  *1 GS�� ;*�T�E& j��;)(,"? 

 `'#k, .D& K��l :"K'(� %& m#T� &<+ :}�0�1 ��3 6 33&'�,- .�/!& 5 3 3 4 9{ n#T� �0�U@  
J�0! oT)�& p�#�MH�� G0�� �[ �1 ,HD �,@� ��q H�r  ;"? 

G!�#� H!'� :}������  ���! "�#$� %& &'�()� *+8 93 5 5 5 3 22 2 3 2 3 2 3 3 4{J K����L& :�MN1 , :" %& &'�()� *+
"s�W!&� ta!& .�D ub  ��! "#$� H�A&'� v��)h&� f�,&�1 "#�D"? 

����
 ���: "f��\< G!��#� K'(� : %& &'�()� *+ ,H!'��U� %& &'�P�Q .�/�!& ��0�1 ���w
 C�����q� H!'���U C�����q� H��)���q x����� ,H���Q�#, v����)h&� ,H;��y&�  ^&`1� H��)��zD

 ������,1}�����  ��! "#$�8{K'(� , : "�s�D� ���({ .��D ���� � ub�  ��! "#$�2
�S� �\���+ f�b�D ,.�\�RT!& ��y&P�1 ., ^'k!& ����W� ., ���:!& ��y��z�+� ,�0�

�|"? 
= 

� 
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= 
G!�#� H!'� Y� :}�����  ��! "#$� %& &'()� *+8 93 5 5 5 3 22 2 3 2 3 2 3 3 4{J K���L& :�MK&'�1 CkTq ,: 

�������: G���#, }������� 8{N1 , : t��a!& .���D ���| *'������ ,��D'��S� Y ub�� � C���&PA
~�a�+ .D&� ,P�� .D&� ,��DZ!& .D ���� H!�� ,"s�W!&�? 

��� ��
 ���: " ;H�S\ n�!< �ZS)k� P�� �P(� �T, ��1 ~�a�+ .D& ., ��k�)!& &/A�
 *���  ,"�s�W!& .�, ta!& C �#T! t � ,f�h&�� x��� f�,&�1 "#�D %& G(�& ., *r 
 ������� ,C�,��(!& �'�� H�`�#��� ,���P!& U',1 ., Hh�F,� H��$�� f�b� gW� n!<

 HD'�<− �A'a, 'A� −�A��B�  : V��!& .� �A��−�WW� 8 ,"��Z$!& %& v&'�d "���! 
G!��#� K��� �T\ :} .�, .��S�\ ������ H!'���D &'��,-� %& &'�(�& &'��,- .�/�!& ��0�1 ���2 2 3 3 34 4 4 4 4 4 44 3 92 5 5 92 5 3 32 5 6 34 5 53 3

����{U U'���B %&� ����! ������� H��D *'R��T� &U'��� ����! "��#$�� H��)T{U� 3 � 2 2 2 8 2 3 34 4 4 4 45 5 3 3 53 25 3 3 3 2 3 23 3 23 34 5 5{J P���Pa!& :
��M"? 

 ����
!:p��#�  : ,C�,���� ,P�A�$,� ,V��W� .�D& H�!�� ,���q�&� ���P�!& Y ��h�F,8
CW�)� .D& fU�)q&� ,x�a;!&�? 

"������
!: ,C��,���� ,�`���)�� ,�;���1 P��A�$,� ,�;���1 V���W� .��D& H��!�� ,����$� p���#� 
NPk!&�? 

��
�
!: H�!'� H��,� ,&�b��� ��a)  8 8}*��#T$!& G�()!& �'�� *�����!& �'��{N1 , : �'��
�b�!&� �)�!&?^&��!& H!�� ? 

�#$�%&:��q�& Y � ��!& .�D� ����D ~���  ?N`U��T!& f`� 1? 
G!�#� H!'� :}������� ���� �����2 3 2 25 5 7 34 3 37 32 5{J K���L& :�MN1 , :" cS�� �, ���� �T��5 3
��D'�< .,"? 
����
 ���: "K'(� :H��D� ����D ��D'�< ., cS� �, ���� 'aT��"? 
 G!�#� H!'�=�����5 7 3 5 3 > ., �<'q@, ,�k�=���!&2 3 > '�A� ,^���!& *'���� ����!& �)��D

 �k�� H��L &� ��\ �U&Z�!& pT��� ,g�/�!& �k�� ���L ,�U����!& m�T�� H�,� ,�k!&8
= 

� 
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= 

 iFR�!& pT��� ,H�,u:D *'��!& �k� H�L &� �\ "�S!& pT�� ,�UL& Y ga!&8
H�S� %& CT#� �� H�L � ��!&? 

−j���k!&�  :k!&� ,C��� oThC�� : �0W{�Q ^'k� ��L C��� m�T� ,^pk!& "T#!&
 UPb��!& Y t�;��!&� ���0!& .��, H���S� ���AU�d- U'��0:D ���P��!& Y ,����q�& Y� ���P��!& Yw
 G!��#� K��� ,^'k�!& .�, "T� �, UP(D ���a!& Y �`�#k!& ., P(��  ,~��!&� tSF!&�

=�! fUPQ ��R� H�P0� *1 %& `�� .T 4 4 4 45 3 2 2 23 3 32 2 3 5 3 3 52 33 5 4 �(�� fUPQ "#$� HS;� *1 `�� .,� �u�8 27 5 3 3 2 2 2 33 3 3 22 2 93 5 5 54 3 4 4
^�Tk!& p  P#b� �T�@\ �h�{4 3 9 3 34 5 99 9 8 33 3 3 > G!�#� K���= '�0  �u�� 2�! fUP�Q %& ���[ .�T 13 5 5 3 3 23 34 2 3 3 34 4 2 5 3 3

%& ���\< .��, �0D'��S� C�����(S! "���'  H��DU .��, U'��� G��S�4 4 2 4 4 4 4 4 4 42 5 3 3 22 35 2 75 2 � 35 3 3 � 5 3?> H���', P��#D 8u��h- f�'k���� 
f'�#D %& H\U&P)� �1 �0�, g)� �! *+ �0�S� H)W��#T!? 

 ��A�d1 ��0! *'��� *@�D �1 ,���[�W, ����!& G�!+ �AU��� eP�#)� *@�D f��B ^'k� �TDU�
 G!��#� K��� ��T\ ,j&���F!& C�S�� j��\�!& t�aTD C�,�� `��W#!&� `uW!& GS� ^pk!&

=!&� �W!& p  `�k�!& �0�2 2 23 3 5 37 3 34 3 3 &'�ST� N/�!& ��#D �0(�/��! V���!& NP�1 mWk\ �TD �aW5 94 4 4 4 43 3 2 5 5 3 2 33 22 3 33 4 9 3 2 3 4 4
*'#h�� �0S#!3 5 5 34 2 23 9 3 > K��� �=^�Tk�!& .�, ��z(!& &'�#�, ]+ �0!&',1 ��\� �'� o�, �, >
Hh�, .D& f&�U? 

− G!���#� H��!'� Y ���T\ �y��b�!&� �y���W�!& G��S� t��Sz� "��QL& Y j���k�!&� = Gk���3 3
��DU2 35 6j��h ��SqP�� ������� ���� ���� *1 � 4 49 3 3 72 2 3 2 35 5 5 7 33 2 5 53 3 3> m���� &<+ �y��b�!& ��| `&��� P��� ,

 G!�#� H!'� Y �T\ �y�W�!& o,= �������� ����� ����� H�� *'0�� �, �y�W\ &'W�)$� *+2 3 2 2 3 35 5 7 3 3 5 3 24 4 43 3 37 2 3 3 5 22 2 25 35 3 4
�T��\ 8uqP, ��SqP��8 5 24 3 3 2 2 55 2 4 3?> 

G!�#� H!'� :}��! �����2 25 3 4 2 3 3{J K����L& :�MN1 , :" �\/�q&�� u�  ,����S� �A�k���
�|"? 

����
 ���: "K'(� :�| �\/q&�� u  ,���S� �A�k�  �0�z���"? 
H!'� Y PA�$, .� :"}����{^�R�� .�T! v'�/!& ., ����!& " ? NU'��!& .�� N�U�

= 

� 
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= 
n!< "�,? 

��'#�
 ���: "k!& *&'�� HDU e'()! PW#!& K��),& g��U P��� ,�u�!& C,u�� ,�`�#
 "b{ %& G(�& ., *1 ��A �\/  ,&���\ ���[ ��q�&� ���P!& ��q ., e'()!& GS� %&

�0�  �,� ���P!& ., ��q �0�, P{&� "\ ,^��[1 C#DU1 H!: 
�!(
:*����!&  : ,Ku;�!&� eP�0!& .��D HW{��Q H�D ~��� N/!& eP0!&� �S#!& 'A�

� Kua!&� ,"s�W!&� ta!&����(R!& "A1 ., �`�#k!& "A1� ,�&�a!&? 
"����
!  ���
: �q�& Y "q&` �T0�, P{&� "\� ,v'�/!& ����,� ,j���k!& ����� 

 �����,� ,�y��b�!& v'�/�!�D j���k�!& ������ �k��� ���T)h]& P���� ~u�sE& P��
�y�W�!& ����)D v'�/!&? 

��
�
:U ��d-� f��(�& .�T! "��Z$!& v&'��!&� ���:#!& ��hL& Hk��� e'�A G�S� f��� ?
}��:#!& ";�!& �< %&�4 4 3 32 24 2 3 5 5{"? 

)��j���k!�D `&�T!& *+  :���� p)!& v'�/!�D� ,�y��b!& :�y�W�!&? 
 CW(#T!& CD')!�D �y�W�!& ����, ����T!�D� �y��b!& j���k!�D `&�� *@D ��#!& �'$��3 4

�0!? 
)��! �/q&�T!& �P� *&���!&� ,���P!& Y �k!& ����)!&  *1 "�Q�a!&� ,��q�& Y �|

 .��, ��/��a)!�D �����#)!&� ��P��y�  t��(a�� e'��()!& G��S� ���aS! `'b��(, K���ThE&4
K�T){& N@D ����T!& ]� ����)!& "ba� u  ,�0�  ����)!&? 

G!���#� H��!'� :}����:#!& ";���!& �< %&�4 4 3 32 24 2 3 5 5{J K�����L& :�MN1 , :" *�k��{E& �< %&�
o�&'!& ����!& ^�z#!&�"? 

����
 ���: "K'(� : G�S�� ����S� ���:#!& ";��!& H! ,��D n!< "#�� N/!& %&�
H�!��,1 "�# � n�!< HS#�D H(Sq ., �\��B ? H�)��s G�S� fP�W#! H��, ^&Z�h H�S#  *+�� w

 N/�!& ^&Z�$!& H�DU .�, ta)��& G�){ ,�0Wk�)\& p�)!& H)��z! fPW� t 'T!& H�L ,f��+w
= 

� 
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� <+�3 2 4 3 ���T�� *����T�� x'�h�F� �1 x'�S)(� �1 x')W��! &���\ .�/!& nD ��T5 2 5 2 5 5 25 3 5 2 2 3 53 3 5 33 3 5 2 2 5 33 3 34 2 3 35 95 5 4 44 43 3
 .��\�T!& ��q %&� %&3 2 34 4 3 52 3 5 5=�� >? 

}�{ PTa, �� �\<& 9 5 23 3 5 2 5}&���\ .�/!& nD ��T� <+5 23 5 23 3 4 9 4 3{ p�  �U��R�TS! &'�#T)h& P��� 4 4 43 5 33 5 2 33 2 3 2 3
@[2 3 ��P�!& U&PD n�3 2 39 4 4}x')W��!5 4 2 5 4{ x'kWa�� x'(d'� 5 4 2 33 55 4}x'�S)(� �15 5 2 3 2 3{ "�hU C�S)� ��0S\ 5 3 23 w2 4 5

 P{&�4 3}x'h�F� �15 24 2 5 3{ C�, ., 9 3 2 4}*���T��3 55 2 3 3{ nD 4}%& ��T��5 2 3 3{ x��,1 ��DP�)D ��0D 2 23 4 4 4 42 3 4
F!�D x�,1� f��D` �, n�!+ G{�1 *@D5 2 34 3 43 3 5 33 33 5 3 2 3 29 2 ���4 5}��q %&�2 33 3.��\�T!& 3 4 4 3 2{HD �0TS�1 4 4 2 3 2 3=�> ? 

                                                                                       
= 

�0�S� fP��3"? 
V�W� .D& K�� :" K�� &<+��:� '0  ��:� ^pRS! %&"? 

H!'� ��Wh .D P�#� .� :" }��:#!&{p�#� , :&� &�"? 
=� > K�Z�!& gW� �\<? 

 V��W� .�D %& P�W� .�X : &'�#T)h& C�S�W� "�\ �&��[1 .�, ����� .�, &���� *18
&'!�� ;f�1U �TS  ,"�Sh ��[ �U'Q Y ��SD+ �0����  ,��P�!& U&` &'SqP�! : .�,

K���� ?m���1 :P��$� .��, ����[ .��!� �\�;��{1 *1 j`U@��  ;�)��#T)h& �����1 m#T��� ,
&'!�� ,�b�� N1U p�, ��,P#� :K��(  ,�0#, "qP  ,"q`1 "h1 : *@�[ Y &���:�&

K��� ,f�,@D �\U',1 Y ����&�� *1 .�['�! %&� ,"h�!& &/A :"�y�� K��(  : f'k�W{&
^&�#R!& ., HSW� *�\ ., nSA �T\ nS0� G){ *'�T!& g�U HD &'bD�� �d ~�d� Y ;

K��� ,�AP�{@\ '�A �T�+ ,C�D��!&� ,��A� :K��(  ,NP�$�!& ��R�!& %& �P�� ��b�  :
 *1 .��['�S  ,HD�a�Q1 G�!+ Hk�Wa, .�, H�DU H�h�F�! %&� ,N1U ��! &/A �, %&�
 �\'�h�F� *1 ����S� .�,- ��T  ,���, f'#�T�  ���P�1 ., f�/q@� G){ H�S� &'W��

&'!�� ,�\`uD ., :�� ,&/A ��B Y &��:�� K :"y�� K�(  : �\��0�1 .��D ., f'h�q1
 f&<1 ����� v��B &<+ o��� .��1� ,o��Q ��, �\�;�� .! ��q &<+ H�r  ;H�, &'a��k�
= 
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= 
NP$�!& ��R!& K�(  ,�\��B Y f�,1 *�\� ,�){��&� : �!1 ;N1�D ��! &/A �, %&�

H�!'� ��u{ &��� , .��! %&� ,H���P{ .�, oTk�� ��, v'�S(!& /�q1� ,H��k�! C��us�
S#  .�, ��h��F� G�){ ����!+ .��@��! ��d ����S� .#T)$)! v�#!& ��#)�& �d �)

&'!�� ,�� &�[1 ")(�� �\`uD :K��� ,&/�A ���B ��1U &��:��  %&� ,~PQ8 : '�D1 K��( 
"0h :&'!��� ,f���B eU1 �,P�#D f'T��bD1 �\&U1 �, N1�D ���S� *��[L %&� : ��,�

K�� ?'A :D�[ �z�� �,uB CS�W� "\ ., /q@�8 8 8 ����� �0��, �uB "\ Gz#� �d ,&P� �8 8
 u�  ,��0S\ "�y�W(!& Y H�,` ~���� f'�S)� &<r�  ,P{&� "hU CD�� f'D�;� �d ,�,U�Q8
 n�!< &�1U &<+ ��r  ;�0S\ ���� v�{ GS� *�UP(� �[�A p�D ., pa!& &/A .�1

NP��$�!& ��R��!& K���(  ,f&<1 ����� ����#z�� ��{����&� "��(#!& &'��SW� : ,N1���!& %&� &/��A
&K�� ,f��B eU1 ] ,G)�!& K�� �, K'(! :K��� ,H�! *'#T$, �A� n!< GS� &'���)  :

 pW�!& "��h G�@  � ,CS�S!& nS� H�  m�W� *�\ N/!& H#$;, Y m�W� ] *1 f�,@ 
 f�\/�� ,K����L& C���PT!& H�,�P� P�#D H��S� KZ��1� ,���F!��D n!< P�� H! %& *<1�

fP���� f^u��D� H���S� H��T#� :}T� <+�2 3 2 4 3 �1 x'��S)(� �1 x'��)W��! &�����\ .�/��!& n��D ����2 2 5 33 33 35 95 52 2 3 53 4 44 45 53 3
 .��\���T!& ����q %&� %& ����T�� *�����T�� x'��h�F�3 2 3 3 3 54 44 3 5 5 2 5 22 3 25 5 5 3 53 3 53=��>{�0!'��� Y KZ���1�  :

^&�#R��!& .��, H��SW� *���\ .��, n��SA ���T\ n��S0� G��){ *'���T!& g���U H��D &'b��D�� :} �12 3
��)� ���[ *'!'(�3 �3 3 4 3 3 55 3 *'��T!& g��U H�D iD4 5 3 32 3 52 94 4=��>{J U'�z!& :��M n�!< GTk�� *��\� ,

�'�!& :N1�!& ., H�S� &'#T)h& N/S! ,CT{Z!& �'�? 
 Y ~�a���+ .��D& H��h�q1"��k��!&� N�����T!&"= � �� >− Y N���z!& H��(��s .��,�

"*��W!& o,�h"=  ���> Y ��#� 'D1� ,"�'W�!& "y]`"=  ���� ,���> .�D&� ,
Y �����{ p��D1 "f��k����"= � ����� ,���� ����U ��> Y p��(0�W!&� ," "��y]`

�'W�!&"= � ���� ,�� >−V�W� .D& .� PA�$, .� ��$� pD1 .D& .� ? 
V��W� .�D& .�� �!��Q p�D1 .�� p�WS�!& .�� ~�a��+ .D& t��s .,�?  &/�A� P���

= 


� 
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= 

c!���!�Q 'D1 HF�[ f'a�� v&/\ ~�a�+ .D& ��[ pWS�!�  ,? 
�b� �! G!�L& t��z!&��(��1 H�S#!� ,�!P�, '�A� ��Tk�!�D ��0�  ~�a��+ .�D& � 

��1 ] ., p�dP{ ��#� pDL C�&�U Y� ,pWS�!&? fP��� e��q1 C�&�U Y� : .�D& p��d
HD PA�$, .� ��$� pD1? 

 Y &/�\� ,@�zF!& ����\ ~�P�Q '�A� ���DL& .�D CTS�� H�!+ t��z!& p�  �A� 'A�
.��#, .D& K�� ;���B .D ";�!& H�!+ t��z!& : ���!p�z�U&P�!& K���� ,^pR�D : ���!

 Y �T\ ;g�zF!& H�#�� ,^pRD"*&Z�T!&"= � ����> ? 
� V�W� .D %& PW� .�XK�� ; :�0;�#D K��(  C��TD C�S�! ����� jU��R�� : &<+

*�P����� ;~���d'!�D ,f')Wd@��  �W��Q1 : p��W�!&��0;��#D K����� , : K����� ,f'��S)�& "��D
�0;#D : H�W� %& oSs@  ,f'h�q1 "D ��W  ,n!< GS� p�S� j� l �&��  G�S�

 pW�!&� p�W�!& ��q� , � ���S� *'���a� *'\�R�T!& j��D� ,U���!�D t�a! G�){8
 l p��W�!& H�'Wk��a�� ����S� f�1U ���TS  ,H���!+ &�U���d &'aW��Q1 ���TS  ,8 l %& `U

&'!�(  ,�A��, :K�� ?&/A nW{�Q .�1 : "�W$!& &'�SD �TS  ,f�d1 &'b)��  ;NU`1 ]
,"W$!& Y &�P#b  ,�0�S� �S)q&&'!�(  ,j'W��#!& �k� HD�D GS� &�1�   : "q` '!

K��!  ud H�  ��T  ,HD�D GS� j'W��#!& �k� .�� �! ��A? 
 Y ~&��!& PW� Hh�q1"c�bT!&"= � ��� ���U ��P�{ m�a� ��� >− H����

 Y PT{1"P�kT!&"=  ���U���� −�\��[ o�Ws > Y ¡&��z!&� ,"���W�!& ��$#T!&" 
=�� ���� ,��� ��U ����� >− .�� �k(, .� NUZ$!& *�T�� .� �T#, .� 

V�W� .D&?  ;NUZ�$!& ���� p�D1 ���T� .�D *��T�� c#;�! ;c�#�� `����+ &/�A�
H!'(D ¢ �a!& HbF!� ,pS�(#!&� py�k�!& H�#� :"c#�� H� "?  Y p�T��0!& K����

"Py&�Z!& oT$,"= � ��� :>" H�#�� *�W{ .D& H(d� NUZ$!& ��T� .D *�T�� H� 
 H��!�hU C���(D� ,f����B��ab��!& K���hU"?  Y ¢ ���a!& H�k��{�"NU���W!& �)�� "= � �

= 
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���>? 

�C�&`� pD1 .D gSzT!& .� : %& K'��! K�� g!�s �D1 *1�  ,n�,'� H�D �T�@�� ��,
K�� :"¡'h�F�� ¡'S)(�� ¡��ak� *1 *�P���"K��(  , :K��� ?&/�| x��q1 .�, :

"p��DU"K���� , : %& K'���U K���(  ,&����q H��D �')����  n��DU v���!& ,���#�8� :" ����1
&���q p�D pQ')k�� '�A "D ,HD pQ')�18"m�!Z�  ; :} &����\ .�/�!& n�D ���T� <+�5 5 23 5 23 3 34 9 3 4 3 4

 .��\�T!& ��q %&� %& ��T�� *���T�� x'h�F� �1 x'S)(� �1 x')W��!3 2 3 3 3 5 2 2 54 44 43 5 5 2 5 22 53 25 5 5 3 5 2 23 3 5 33 3 33 35 5 4=��>{? 
 Y N�z!& Hh�q1"*��W!& o,�h"=  ��� :> P�Ta, p��d N�b�W!& "���T��+ .�D

 .�D P��W� .�� ^��z� .�� ����h .D& .� `&�U pD1 .D Z�Z#!& PW� .D P�$T!& PW� ��d
g�SzT!& .� ��T�?  `����+ &/�A�� �u�\ H��  &/�A P��$T!& P�W� &P�� ;j��(d H�!�hU

H!'(D ¢ �a!& HbF!� ,"�'s :"£zF� ~�PQ" ,����h .D& Y V��!& mWd1 'A� ,
a, CQ�q ^�z� .� ���h .D& C�#���K�b�]& GS� C!'T? 

*+�,�
 ��� Y ���\ .D& "��:#!& *-�(!& ��k��"= � ���� :>" Y g�!�s p�D1 �\<�
 ����� ��T)h&� Cb(!& f/A *+ �d ,C��P, C��& f/A *L ;���, "D ,&Ph g��B &/A8
 ���$0!& C�S�! *�\ �T�+ ")(!& �1 p��!& �1 j�WdE& GS� �U��RT!&� *�T)y]& &/A GS�

�!< *��\� ,^&'� H��, &'���T� ��T! .����  u�d .�, '�a�D g�!�s p�D1 j'�, P�#D n
 �'��(�� f�b����� H��s'a� *���\ N/��!& g��!�s p��D1 H��T� j'��, gWk��D H���S� &�1���h&�

���S� ��, CaQ GS� "�!P!&� ,Hy�W�@D??" N/�!& pA&'�!& V��W� .�D& ��P�{ ��\< ��d 
���- ���\<8? 

�K�� ;��1 .� : pW�!& "�� �K��(  mWk�!& �'�� .� "�� ,���L& .� :" ���, '�A
C#�Pq�"&'!�� , :K�� ?%& K'�U �� x&< c�\� :" ;��P��!& U&` Y ���� j��, H� 

 %& K���� <+¤ :} x'��h�F� �1 x'��S)(� �1 x'��)W��! &�����\ .�/��!& n��D ����T� <+�3 3 35 2 2 5 3 34 2 5 3 33 35 95 52 2 3 5 24 44 45 5 23 3 4
 .��\�T!& ��q %&� %& ��T�� *���T��3 2 3 3 34 4 3 5 5 2 5 22 3 5 5 5 3 53 3=��>{? 

= 


� 
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 Y ps'�k!& f�\<"U'��T!& UP!&"= � ��� >H��`�, .D] HWk��? 
�NUZ$!& *�T�� .� :H�!'� Y f��q1 V�W� .D& G!', �Tk(, *18 :} n�D ���T� <+�3 4 5 25 23 4 3

x'��)W��! &�����\ .�/��!&3 5 4 2 35 34 45 3 9{K���� , :�0;��#D K���(  ,C���TD ������ jU��R��� : �W��Q1 &<+
 p�W�!& *�P���� ;~�d'!�D f')Wd@ �K���� ,�0;�#D  :�0;�#D K���� ,f'�S)�& "�D : *1

 j�W  ,n!< GS� H�W� %& oSs@  ,f'h�q1JpS� M pW�!& �&�  GS� � ,CS�S!& nS�
 pW�!& ��q� � H��1 *'Wk�a� ,���S� *'��a� *'\�RT!& j�D� ,U��!�D ta! G){8

 p�W�!&�&'!��(  ,�A���, %& `U ���S� &�1U ��TS  ,H��!+ &�U��d ;&'aW�Q1 ��TS  ,w ¥ : .���1
���QK���� ?&/��A ��W{ : �0���S� �S)��q& "��W$!& &'���SD ���TS  ,f���d1 &'b��)��  ,NU`1 ]

&'!��(  ,j'�W��#!& �k�� H�D�D G�S� &�1��  U��!�D &��T  ,"W$!& &�P#b  ,�,L& : '�!
�dud H�  ��T  ,HD�D GS� j'W��#!& �k� .�� �! ��A�A "q`8? 

�T#, K�� :�`�)� K�� : pW�!��D *��T�@�� ��P��!& U&` Y &'�Sq`�,&'!��(   : "qP�� ]
 K��(  ,P�$� "�A1 .�, ��[ �U'Q Y *�z�R!& �0#, "qP  ,���, ��! P{1 ��#,

�0;#D :K�� ,P$� "A1 ., "hU &/A ,.�� &/A ., ���S� ��!� : K��(  ,&�U��R�) 
�0�, "hU :*�z�R�!& K��(  ,f'�h�F� �d &��#D f'W\�� *1 eU15 58 3 3 : ,&/�A e1U ��, ���D

����D ��, Pk��� *��\ P� &/A 'A5 Pk� @  f'�T)h�q1 &<+ c���  ,�\��0�1 .��D '�A� �3
&'!�(  ,�\'S��(� ,���S� �0ST{ �d ,V��!& : "�y�� K��(  ,��R�!& &/�A e1U ��, ��#�

�q- : K�(  ,j'T� G){ H�  f'�P�� ,HD�D H�S� &'��z�� m�D Y f'S#$� *1 eU1 ¡r 
*�z�R�!& :1 P��D ] ?&P�D1 H���  H��'\�� H��,'� e�� 1 ,&/��A e1U ��, ����Dw 85 H��! &'W;��� *

"��0h '��D1 K���(  ,f'��h�F�  : &�/��q@� ���d 8u��hU C��S�W� "��\ .��, &'��h�F� *1 eU1
*�z�R�!& K��(  ,H���P)  HS)� ., NUP� u  ,�P{&� CD�� H�'D�;�  ,�0 ���1 : ��#�

 H�W� %& oSs@  ,&/A e1U �, � ,"�W$!& Y U��B G!+ ��D 'D1� 'A ��F  ,n!< GS�
H! K�(� : ����� ,U'dJp�S�6 M�  G�S� p�W�!& �&�� H��1 *'Wk�a� H�'���a� &'���D� ,

= 


� 
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 pW�!&�pS� ��� &'aWQ1 �TS  ,6 &'!��(  ,p�S#D �A &<r  H�!+ &�U`�D ,�Wb!& �ub! :

K�� ?nW{�Q .�1 : ���T  ,&'�#hU ��d ,U���!& &'�SD G){ ,f�d1 &'b)��  ;NU`1 ]
K��!  ud ��D 'D1� 'A H� ? 

�T#, K�� :���� .� H��P{ Y N�AZ!& K�� :T  �TAP��� m��W� ,K���!  u�d H��  ���
 ,&�a�� �TAP��� .�, ���F�  ,c�(d ,.�(! v��[ �u�B '�A� ,���D p�D1 .D %& PW�8

C�TD ���� P�� �Wb� ? 
 Y ~&������!& P����W� H���h�q1"c�b����T!&"= � ��� ,�� ������U ��P����{ .T����� 

���?>H!��UE ;c�#� fP���? 
���� .D C���#, .� :&'!��� ,m�D Y m#T)h& �R��� *18 : ] ]+ �'��!& ���#, "qP�

H! K�(  ��SD+ ^�$  ,���, 'A ., :K��� ?m�1 ., : .�D& ���1� ,P�$� "�A1 .�, ���[
&'!�(  ,��)q1 :�0;�#D K��(  ,�0��, �'(!& mq1 .D& :K��(  ,f'�(d�1 : '��D G����1

�0;��#D K���(  ?n!/��D ���[�A :K���(  ,f'��h�q1 :"��0h '��D1 K���(  ,�\����B H������ :
'S)(�  "hU pD1 p�D "\ ., oT)$�!���SD+ K��(  ,f : ;G�)�!& K��� N/�!& ��,L& &/�A

 %& KZ�@�� G!���#�C����& f/��A  :} �1 x'��S)(� �1 x'��)W��! &�����\ .�/��!& n��D ����T� <+�2 2 5 3 33 33 35 95 52 2 3 5 23 34 44 45 5 23 3 4
 .��\�T!& ��q %&� %& ��T�� *���T�� x'h�F�3 2 3 3 3 54 44 3 5 5 2 5 22 3 25 5 5 3 53 3 53=��>{? 

 Y ps'�k!& f�\<"��T!& UP!&U'"= � ��� >P�T{ .D PW#! HWk�� ? 
  *G!�#� H!'� :}x')W��! &���\ .�/!& nD ��T� <+�3 5 4 42 3 5 25 3 34 45 5 23 9 3 3 4{J K���L& :��MN1 , :" ��\<&�

−K'��!& �0�1− �D n,'� '\�R, n! P��� .�{ §C�,9 ¨x'kWa�!"?   
C�&`� pD1 .D gSzT!& .� : %& K'��! K�� g!�s �D1 *1�:  H�D �T�@�� ��, ,n�,'�

K�� :"¡'h�F�� ¡'S)(�� ¡��ak� *1 *�P���"K��(  , :K��� ?&/�| x��q1 .�, :
"p��DU"K���� , : %& K'���U K���(  ,&����q H��D �')����  n��DU v���!& ,���#�� :" ����1

&���q p�D pQ')k�� '�A "D ,HD pQ')�1"m�!Z�  ; :} &����\ .�/�!& n�D ���T� <+�
= 


� 
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&� %& ���T�� *����T�� x'�h�F� �1 x'S)(� �1 x')W��! .��\��T!& ���q %=��>{ 
 v�#�)�E& �W{�Q K��=���� :> Y N�z!& Hh�q1"*��W!& o,�h"=  ��� :>

 .�� `&�U p�D1 .�D Z��Z#!& P�W� .�D P�$T!& PW� ��d N�bW!& "���T�+ .D PTa, p�d
gSzT!& .� ��T� .D P�W� .� ^�z� .� ���h .D&? ��S� : .k�{ `����+ &/�A�− *+

%& ^�[−� ;j�(d H!�hU ; ¢ ��a!& Hb�F!� ,"��'s �u�\ H��  &/�A P��$T!& P�W� &P
H!'(D :"£zF� ~�PQ" .�� ����h .�D& C��#��� ,����h .D& Y V��!& mWd1 'A� ,

K�b���]& G��S� C��!'Ta, C��Q�q ^���z�?  Y �����\ .��D& ¢ ���a!& K����" *-���(!& ��k����
��:#!&"= � ���� :>" f/�A *L ;����, "�D ,&P�h g���B &/�A Y g�!�s pD1 �\<�

�P, C��& G�S� �U��R�T!&� *��T)y]& &/A GS� ���� ��T)h&� Cb(!& f/A *+ �d ,C�
 p�D1 j'�, P�#D n�!< *��\� ,^&'�� ���$0!& CS�! *�\ �T�+ ")(!& �1 p��!& �1 j�WdE&
 p�D1 H�T� j'�, gWk�D H��S� &�1��h&� H�, &'��T� �T! .���  ud ., 'a�D g!�s

"�!P!&� ,Hy�W�@D �'(�� f�b��� Hs'a� *�\ N/!& g!�s���S� ��, CaQ GS� ??" ��d 
����- ����\< N/�!& pA&'�!& V��W� .D& ��P{ �\<? ���S� : .�, &/�A g�SzT!& ��P�{

 ��#D gSzT!& ��P{ Y *�\ *+� ,�,Zh V�W� .D& ��P{ ., e'�1 P�k!& ��{
 ����)k�, u�Th H�  N/!& gA&�!& ���aD ��Pa\ �,�T� ;HS\ H�S� ��a� ] �U���!&

!& "A1 ., .�dPaT!�  ;n!< o,� ��, ��#D &�����1� ,fP��� Cab�! ;f'aaQ �S#
o�&'!&� ��abS! H)�!�FT! ;H� ?G0)�& ? 

.��k�T!& ., �A��B� �`�)�� PA�$,� V�W� .D& K�� : Y &��,©� ���� p\�R, *+
P$� "A1 ., H�1 �\<� ,��[ �U'Q Y ��SD+ �0�S� "q`� ��P�!& U&`? 

�0;#D K�(  :���SD+ K��(  ,*'��T!& g��U H�D iD�� f�P�� : H��L ,H��  CaSb�, ]
^�,P!& H! n�k)  H,'� H! g;��? 

���SD+ K�(  ,��! f&<1 ., &'a��k� ���� f'h�q1 �0;#D K��� : H��  CaSb�, ]
= 


� 
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�| ��S��(�� Hk�� GS� C�y�s oT$� H�L? 

"��0h '��D1 K����� : CD���� �0 �����@D f'D�;���  8u��hU C��S�W� "��\ .��, o��T$� *1 N1���!&
Y H�,` ~���� f'S)� &<r  �P{&� ����� C�DU�a, G�S� ��[�A '��D e'�(� u�  "�y�W(!& 

��SD+ K�(  ,C�P!& /q@D *'���  ,�0S\ : G!�#� %& G{�@  ,v&'b!& N1�!& 'A &/A
 *<1� H#$;�, Y m��W� ] *1 f�,1� C��PT!& G!+ ���F!& Y H! *<1� n!/D H�W� G!+

H�! K���� ,H#$;�, Y m��W� *1 ���S� �,1� ,��$0!& Y H! %&8 :��D �k�� .�! H��r  ª`
 H#$;��, G��!+ &�U���d &'aW��Q1 ���TS  ,.�P��Q�, &'����D� H��A��� ���,1 n���!+ i��SF�

�0�#� %& g�q� &')0W  ��S� &��bD@ 8? 
����
 ���: " P�Ta, H��W�! f��\< G!��#� K'�(��H��S� H�T#� f�\/�, ,3 7 : ��� ,��\<&�

x')W�� p\ n,'� p\�R, ., &���\ .�/!& nD ��T� <+ ,PTa,"? 
��S!& 'D1 K�� :"p�#� :m�W!& Y x'kWa�!"? 
��'#�
 ���: "N1 :}�{n��S� H�D %& .�, ��, ,K'���!& ��0�1 �\<1 9 ?} n�D ���T� <+3 4 5 25 23 4
&���\ .�/!&5 3 3 3 4 9{ pW�!��D *'#�b�� ��T�  ��P��!& U&` Y *'\�RT!& U��R� .�{ � ��,+ ,

f'(d'�� �Wa!�D �AP�� f')W�� *1"? 
G!�#� H!'� Y� :}D ��T� <+�4 5 25 23 4 3x')W��! &���\ .�/!& n3 5 4 2 35 34 45 3 9 3{J K���L& :��MK&'�& ,: 

�����: ,�k�(,� ,�`��)�� ,P�A�$,� ,.k�a!&� ,V�W� .D& H!�� ,~�d'!& Y x')W��! 
NPk!&�? 

 ���
!:P�� .D&� ,���\ .D %& PW�� ,^�z� H!�� ,�Wa!& Y x')W��! ? 
"����
!:~�d'!&� �Wa!& 'A ,j�WdE& 3 3 ?NPk!& H!��? 

���� ���
 ���: " '�A� K&'��L& o�T$, '�A� ,^]��A� ^]��A H�!�� ��, "TR�� &/�A�
^'kD f��B `&U1 ., o��Q ., g!��!&"? 

��
�
!:x��ak�!  ?C�&`� pD1 .D gSzT!& .� N�U3 :" K'���! K��� g�!�s ��D1 *1
= 


� 
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 %&� :K���� ?n��,'� H��D �T�@��� ���, :¡'��h�F�� ¡'��S)(�� ¡��ak��� *1 *�P����� !
K�(  : x�q1 .,K�� ?&/| :pDU !K�� :&���q H�D �')���  ,nDU v�!& �#�8 ! K��( 

 %& K'�U� :HD pQ')�1 ��1 !&���q p�D pQ')k�� 'A "D8" !m�!Z�  :} ���T� <+�
x'h�F� �1 x'S)(� �1 x')W��! &���\ .�/!& nD{C��& ,"? 

-$���.�
!:G���#,  :N1 ,x'��)W�� : &<+ v���a!& Y H��)Wd1 P��� K���(� ���T\ ,x'��h�F�
��{ ,H)h�q1.��q@)T!& �#D .� N`U��T!& f? 

G!�#� H!'� :}x'�S)(� �13 5 5 2 3 2 3{J K����L& :��MN1 , :" "�hU CD��� c�k�!�D x'�S)(� �1
 H,` ~��)�! P{&��"y�W(!& .�D 3 "? 

��'#�
 ���: " &'a��k�  f'S)(� *1 �,+�− �0T�ZD −f�[ ., "? 
��S!& 'D1 K�� :p�#� :"c�k!�D"? 

"��(, K�� :"p�#� :"0h �D1"? 
���
/�
 ���:N1  :""0h 'D1 .�#S!& K�� �T\ P{&� "hU CS)� �0#Th@D9 � � 3"? 

G!�#� H!'� :}x'h�F� �13 5 24 2 5 3{J K���L& :��MN1 , :" xPSD ., x'��� �1§C�,¨"? 
��'#�
 ���: "�AU��` ., f'S$�� f'h�F� *1 �,+�"? 

��S!& 'D1 K�� :p�#� :"C�, ., "? 
G!�#� H!'� Y� :}h�F� �15 24 2 5 3x'3{J K���L& :��M*�0h� ,: 

������:p��!�\ �UL& �&�s1 ., ��s G!+ C�, ., x'h�F� �1 ? 
"��(, K�� :p�#� :"HD G�#� ,C�, ., :��T� .D& ��RA"? 

 ���
!: nS)()  v�#!& �#D x/q@� �1 ,nS� G){ `��z, ��#D GS� x'h�F� �1 
^&��!& H!�� ,n�, �0a�� ? 

PA�$, .� :"})(� �1 x'�)W��!x'�h�F� �1 x'�S{ n�!< &�`&U1 .��{ ����� U���\ ,
 PTaTD �C�, ., ��F� *1 "W�"? 

= 


� 
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��T� .D P�W� .�" pW�S! K�� g!�s �D1 *1 � : ?n�,'� n��  ��T)y& ��, NUP�� "A

K�� :K�� ¡'h�F� �1 ¡'S)(� �1 ¡'�$k� *1 &��T)y& ,�#� :K��� ?&/A x�q1 ., :
K�� ,pDU :K�� ,&��q HD �')��  nDU v�!& �#� : pQ')k� 'A �1 HD pQ')�& ��1

?pD"? 
��'#��
 ����: "N1U G�S� ��0�1U t����  ,f-U ���1U ^&U�& f/�A .�, eP�D1 "�� 6 : f-U

 G�)  ����� "�y�W� .�, C�S�W� "�\ .�, &�/�q@� *1 '�A� ,%& H��#! "�0h 'D1 �A���[
"�y�W(!& Y H�,` ~���)�! ,P�{&� "�hU C�S)� o��T$!& H�S)(�� ,�,U��Q ����� f'z#�� ?

D G���  �[�A '�J��d9 3 M &�P�Q�  ,����� �y��� C�,��(, G�S� *�UP�(� u�  ,H�)�PD
 pW�S! �H[&�  ., ��� &<+ HD &'#�'�! "�S!& Y"? 

G!���#� H��!'� :}%& ����T�� *�����T��5 5 2 5 25 3 53 33 3{J K�����L& :��MN1 , :" *��,©��)�� *'!���)a�
�A�,1 �;��� �A��, "zW� �, nDU n! �DP�� PTa, �� n�S�"? 

'D1 K�����S!&  :"p��#�  : pW�!��D *����T�� � ,�R�!& H�D *�P�����}%& ���T��{ ,
p�#� :&'S)(  UPD G!+ �0h�q1 .�{ xu0!& �| P����"? 

"��(, K�� :"}*���T��{pW�!�D �  ,�R!& }%& ��T��{ .�, �0h��q1 .�{ �| ,
UPWD �0S)(  C�,"? 

.ka!& K��� :"%& K'(�� *'!'(� "? 
x�a;!& K��� :"'#�b��%& o�b�� *"? 
��'#���
 �����: " �0����^U G��S� U/��  ,�0���S� ����q� ,^�Tk��!& .��, p{'��!& f^���$ 9

K���� j- �A^��h f��zW)��& &<+ G�){ ,H��� �AU�b�D1 %& GT�1� ,��q� v&�!& :
v&�!& ����^U GS� U<� PTa, ��q P� ,%& ��W�q9 3? 

�! *<1� ,�0��, H!'�U %& o�,� ,H�1U .� v&�!& �0�, "\ ���  G�!+ ���$0!& Y H
 'S#� f�,1 KZ� �!� ,U�b�L&� .��h�0T!& HD�aQ@D %& fP�1� ,�0�!+ �h�0  ,C��PT!&
= 


� 
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 ]+ &/��A *+ &/��A "���, ����S(! ^�R��� '��! ��#T��� P��� &'!���� �������- �0���S� G��S)� &<+�9 4 4 43 2 3 2 5 3 3 5 5 33 3 3 2 3 3 5 3 34 43 3 35 3 23 3 2 22 2 2 33 4 3
 .�!�L& ��s��13 94 43 32 5 3=��>?  

}�����- �0�S� GS)� &<+�3 3 2 4 2 33 33 2 5 3 4{ *-�(!& 2 5 2}�3&/A "�, ��S(! ^�R� '! ��#T� P� &'!�3 2 5 33 4 43 32 3 3 53 3 22 2 3{ H�!�� 5 3 3
 �h���L& U��Wq1 g�)\ N�)R��  ��$)� ����a!& p�@�� *��\ H��L  U��a!& .�D �;�!&4 43 23 3 32 3 3 32 5 3 9 95 2 34 3 33 3 5 23 4 42 22 4 4 9

 C����, "���A1 ����0D  P���a��9 3 2 3 3 3 34 7 5}*+2{ ����, 3}&/���A3 3{ *-����(!& 2 5 2}��s�����1 ]+9{ g����<�\1 
}�!�L&.{? 

 .��, �U���${ �����S� �z,@��  xP���� .��, t��a!& '��A &/��A *���\ *+ ���0S!& &'!���� <+�3 3 2 2 3 3 5 34 4 4 4 4 48 3 2 2 93 2 93 2 9 53 3 3 3 3 2 3 23 5 3 3 4 4
 ��!1 v&/#D ��)y& �1 ^�Tk!&� 4 43 � 33 3 4 3 2 4 4 3 9=��>? 

                                                                                       
= 

 ���q *1 P�#D ,HT�{ ma� &�U�Q� H! &'��<@  ,�0SA1 �0�� ,�'�� C�, "q` G){
J�:��� M ] N/�!& fP�W#D c��zS!& *�aWk�  ,Hk��� G�S� ���y�q ,�0��, ���F)k,

g!��, HW!���"? 
G!���#� H��!'�: }.��\���T!& ����q %&�3 2 34 4 3 52 3 5{J K�����L& :��MN1 , :" .��, /����1 G!���#� f����,

&��d@� ¬SD1� �A��,"? 
"��(, K�� :N1 :"�0�, &��, "; 1"? 

pWS#�!& K�� :N1 :"�0�SA1� �0�, x/(�)�& ., ��q "? 
�����
/�
 �����:N1  :" ^]���A n��SA1 H���1 n��!<� C��D'(#!& C��k��!�D .�����$T!& ";�� 19

D` .�/!&9�0�, HbSq� P��!& H�W�! &��9 7"? 
��S!& 'D1 K�� :"p�#�  : KP��1� ,�#��Q .�#��b�!& ";� 1� ,u�#  .��\�T!& ~PQ1
]P� .�!`�#!&"? 

��DZ!& .D ���� .� :"}.��\��T!& ���q %&� %& ���T�� *���T��{N1 , : j���T 
�0�, n)bSq G){ .�)T!& NP��D �|"? 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

}&/A *�\ *+ �0S!& &'!�� <+�3 3 2 3 23 3 9 5 39 5 4{ P�Ta, f��(� N/!& 9 5 33 5 5 2 3 4 9}t�a!& '�Aw 3 32 5{Z��T!& 9 3 5 2 K} .�,2 4
��!1 v&/#D ��)y& �1 ^�Tk!& ., �U�${ ���S� �z,@  xP��4 4 4 4 4 43 � 33 33 2 2 3 24 33 3 22 3 9 3 2 23 3{ H�!�� fU���+ GS� �!�, 5 3 33 3 2 3 24 5

�bD GS� H�1 �,�0�+� ^&Z0)�& f��B� �;�!&4 3 53 3 3 29 3 8 23 3 2 2 34 4 3 9H�uzWD �Zh� ��2 3 3 3? 
0�  m�1� �0D/#�! %& *�\ �,�4 4 43 2 3 3 5 3 5 32 33 7 35 3 *����)k� �A� �0D/#, %& *�\ �,� �3 7 35 2 2 2 5 3 24 2 3 3 35 3 5 3 35 3=��>?  

 G!�#� K��}�5|/#�! %& *�\ �,�2 37 33 5 34 3{ f'!@�� ��TD 5 5 3 43 3}�0��  m��1�2 4 4 3 2 3 3{ &<+ v&/�#!& *L 3 3 93 2 3 4
�, .��,�T!&� �0�W� ���q P#D ]+ C,1 v/#� �!� �� KZ�2 4 4 43 3 3 w 2 3 32 3 35 5 9 2 92 3 34 3 35 3 9 5 9 5 �03} �|/#, %& *�\ �,�2 5 37 33 33

*����)k��� ���A�3 5 2 24 2 3 3 5 3{ ���A "����� n���&��B n���&��B �0 &'��s p��  *'��!'(� ����{ 2 3 3 25 3 54 43 3 2 32 2 3 3 5 55 5 3
 G!�#� K�� �T\ �0�  *'�#;)kT!& *'�,�T!&3 3 2 23 33 3 3 5 33 2 2 5 53 4 4 42 23 5}\ .�/!& ��D/#! &'S�Z� '!3 3 3 24 9 3 5 33 2 99 33 �0��, &���2 55 2 4 3

�D&/�8 3 3�T�!1 {=�>? 
                                                                                       

=� >K�Z�!& gW� �\< ? 
 .D P�#� .�K�� ;��Wh : pW�!& ")� � C�T�#s� ���#, p�D1 .�D CW(� &8�Q UPD �'�

 K��� ;H�S)(D ��,1 ��TS  ,�;��!& ���1 `&P�(T!& *��\� , U��a!& .�D �;��!&� NP�� .D
`&P(T!& :%& K'�U �� !K�(  ,N���1  %& K'�U� :" ��, %& v�)\ Y K'(� *�\ H�+

K'(�" pW�!& �,@  , �`&P(T!& K�(  ,HS)(D : ,N����1 %& K'��U K��( � :" ��0S!&
nS;  ., `&P(T!& .B1"`&P(T!& K�(  , :C���& f/�A m!Z�1 H� � ,j`U1 N/!& &/A :

} ��s���1 ]+ &/�A *+ &/�A "��, ���S(! ^�R�� '! ��#T� P� &'!�� �����- �0�S� GS)� &<+�5 3 5 3 24 4 43 9 4 4 43 2 3 2 5 3 3 5 5 33 3 3 2 3 3 5 3 33 3 33 3 2 22 2 2 33 4 3
 .�!�L&3 94 3 2=��>{? 

��z!& H�h�q1 Y N"*���W!& o,��h"=  ���� :> ��dP��{ U&P��D U�R�D .�D P�Ta, ���d
H�D ���Wh .�D P�#�� .�� �RD pD1 .� CW#[ ��d UP�B ��#h .D PTa,?  "���, &/�A�

j�(d H!�hU ,`���E& ��aQ? 
H�D �R�D '�D1 ��� ��R�A t���s ., Hh�q1 �d?  H���! ;�TR�!�\ ��a�Q `����+ &/�A�

= 

�� 
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"��,? 
�H!'� ;���h .D& .� :})� &<+�2 5 3 4 3 "��, ���S(! ^�R�� '�! ��#T�� P� &'!�� �����- �0�S� GS3 2 3 3 5 3 32 5 3 3 54 43 3 35 3 23 3 22 2 23 4 3

&/A3 3{K�� ; : ��A� `��W#!�D ��T�  ,VU��  G�!+ &�h��� c�S)F�  U�a!& .D �;�!& *�\8
 &P�Ta, P�h'  ;C��, ^��$  ,*�P$k��� *'#\��� ,"�$�E& *���(�8 � KZ��1 P��

�;�!& K�(  ,P$k�� o\�� 'A� H�S� :#T� P� oT� N/S! &/A "�, ��S(! ^�R� '! ,��
m!Z�  ;`�W#!& ., :}&/A "�, ��S(! ^�R� '! ��#T� P� &'!�� �����- �0�S� GS)� &<+�3 2 5 3 3 5 5 33 3 2 3 3 5 3 34 43 3 35 3 23 3 2 22 2 2 33 4 3 4{ ,

K�� :&'!�� <+ �0!'� i�� ,C�TD &'!�� &'��\ �, ��DU i(  :} '�A &/�A *�\ *+ �0S!&3 55 33 3 23 4 9 9
� ., ta!&4 42 39 2xP�3 4 2{C��& ? 

 Y P����� H��h�q1"f��k����" − Y N���z!& H��(��s .��,�"*����W!& o,���h"=  ���� ,
��� >− :K�� ��${ p�d :���h .D& K��= ??f��\<�?>  ;&P�h c�#�� `����+ &/�A�8

 g{�Q P��� c#�� ,H!�;�E"��k�)!&"? 
�K�� ;NPk!& .� : c�S)F� U&P�!& P�W� p��D '�q1 CT(S� .D  U�a!& .D �;�!& *�\
+ p�W�!& �u�\ oT�� C��, �P�� ��TS  ,��0,u\� ��0SA1 o$�� oTk�  ,���a!& G! �

K�(  ,*-�(!&� :}*+ &/�A "��, ���S(! ^�R�� '�! ��#T�� P�2 3 2 5 34 3 3 2 3 34 43 35 33 3 22 2 .��!�L& ��s���1 ]+ &/�A3 94 43 32 5 3 9 4 3 3{ 
K'(� :���a!& "A1 o�h��1? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ����> ����{ p�D1 .�D&� , Y"f��k���"= � �
��� ��U ��� >NPk�!& .�� �b�� .D �W�1 t��s .,?  c�#�� `����+ &/�A�

�W�1 c#�� ,H!�;�E ;&Ph8? 
�"�0h '�D1 K�� ;��1 .� :} ����S� �z,@�  xP��� .�, t�a!& '�A &/�A *��\ *+ ��0S!3 2 92 2 3 3 53 2 93 2 2 94 4 4 43 3 3 3 23 5 3 3 4

1 v&/�#D ���)y& �1 ^�Tk�!& ., �U�${3 � 33 3 3 34 3 4 4 42 4 4 3 9 38���!� 4{m�!Z�  ; :} m��1� �0D/�#�! %& *��\ ��,�3 2 3 3 5 3 5 32 33 7 34 5 3
 *����)k��� ���A� �0D/��#, %& *���\ ���,� �0��� 3 7 35 2 2 2 5 3 24 42 3 3 35 3 5 3 35 3 4=�� > ���A� %& �0D/��#� ]1 ���0! ���,�2 5 2 35 3 5 3 5 35 3 57 9 3 3

�1 *+ f^����!�1 &'����\ ���,� �&���a!& P$k��T!& .��� *�Pb���2 5 3 2 3 3 53 32 34 3 3 3 2 34 45 63 4 2 24 4 3 3 .���!� *'��()T!& ]+ f�����!9 3 5 34 43 23 5 9 5 9 4 5
= 

�
 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 *'TS#� ] �A��\13 35 2 33 2 3 3 5 2 3=��>{? 

 Y NU��FW!& Hh�q1"Ha�a�Q"= � ���� ,�� ���U ���� ,���> �Sk�,� ,
=� ����� ��U ���>? 
�K�� ;��Wh .D P�#� .� : U�a!& .D �;�!& Y m!Z�? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ����>�{ p�D1 .�D&� , Y ���"f��k���"= � �
��� ��U ��� > .�D P�#�� .�� �R�D p�D1 .�� ��TAu\ CW#[� ��RA t��s .,

��Wh? j�(d H!�hU ;`���E& ��aQ "��, &/A�? 
 Y ���{ pD1 .D& Hh�q1�"f��k��"= � ���� ���U ��� ,��� > t���s .�,

HD V�W� .D& .� ��Wh .D P�#� .� "hU .� �T�L& .� NU'�!& *����? P��� f
�k� �! N/!& "h�!& C!�0$! ;c�#�? 

�H�!'� Y PA�$, .� :}xP��� .�, t�a!& '�A &/�A *��\ *+3 4 4 42 92 3 32 5 33 3 23 4{K��� ; : .�D �;��!& '�A
�PS\ .D  U�a!&? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ���� > .�� ���$� p�D1 .�D& .� .�(��s .,
PA�$,? 

`���E& ��aQ "��, &/A�? 
�K�� ;^�z� .� : "hU K�� U&P!& PW� p�D .,−H! K�(� :�P�S\ .D �;�!&− :} ��0S!&9 5 9

 v&/�#D ���)y& �1 ^�Tk�!& .�, �U��${ ����S� �z,@�  xP��� .�, t�a!& 'A &/A *�\ *+� 33 3 3 3 23 3 3 2 2 3 34 3 3 2 94 4 4 4 4 4 42 34 4 3 9 3 2 28 3 23 3 3 5 3 4
��!1� 4 3{%& K�(  ; :}k�a!& �'� "W� ��z� ��! "$� ��DU &'!���3 34 42 3 3 2 54 2 2 7 33 93 9 33 3 33 v�4=��>{J � :��M ,

K��� :}��, K�1 �\��(Sq �T\ e`&�  ��'T)�h P(!�� 9 3 2 3 3 53 3 39 3 33 5 33 2 5 33 3 5 22 4{J ��#�L& :�MK��� , :} K@�3 3 3
 o�&� v&/#D "y��� 4 43 3� 3 4 � 3=� >.�� ��S!3 4 4 43 2{J �U�#T!& :� ,�M^�z� K�� ; : o;D H�  KZ� P(!

%& v�)\ ., C�- ��R�? 
 Y N�z!& Hh�q1"o,�h*��W!& "=  ���� > H��� `��(!& ��T� .D CaSs t��s .,

= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

HD? 
`���E& .k{ "��, &/A�? 

�K�� ;�`�)� .� :��RA .D "0h pD1 Y m!Z� ��1 ��! �\<? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ��� >P�T{ .D PW#! HWk��? 

�K���� ;NPk��!& .��� :K���� :p���#� : U���a!& .��D �;���!& :}*���\ *+ ���0S!&3 23 4 9 5 9{ K'��(� ���, 
 PTa,}���!1 v&/�#D ��)y& �1 ^�Tk!& ., �U�${ ���S� �z,@  xP�� ., ta!& 'A� 34 4 4 4 4 4 4 43 � 33 33 3 3 2 2 3 34 3 3 2 92 4 4 3 9 3 2 28 3 23 3 5{ ,
%& K�� :} o�&� v&/#D "y�� K@�� 4 43 3� 3 4 � 33 33=� >.�� ��S!3 4 4 43 2{J �U�#T!& :� ,�M? 

 Y N���z!& H��h�q1"*����W!& o,���h"=  ���� ,��� >����s .��,H��D H���� �W���1 t? 
�W�1 c#�� ,H!�;�E ;&Ph c�#� `���+ &/A�8? 

� V�W� .D %& PW� .�X :*'�!'(� ,m��W!�D *' 'z� &'��\ .�\�RT!& *1 : n��W!
 p��W�!& K'��(�  ,n���W! n��! n����[ ]� :"P��� ,P���"*'��!'(�  , : ]+ n��! n����[ ]

*'�!'(�� ,nS, �,� H�ST� ,n! 'A ����[8 :& KZ�@�  ;n��&��B ,n��&��B %G!��#� :
}m�1� �0D/#�! %& *�\ �,�3 2 3 3 5 3 5 32 33 7 34 5 3   *����)k�� ��A� �0D/�#, %& *��\ ��,� �0� 3 7 35 2 2 2 5 3 24 42 3 3 35 3 5 3 35 3 4=��>{ ;

V���W� .��D& K���(  :*�����,1 �0���  : p��W�!& gA/��  ;U���)���]&� ,%& p��W�� p��(D� ,
U���)�]& :}A� %& �0D/#� ]1 �0! �,�5 3 5 3 5 35 5 2 33 57 9 3 3 &'���\ ��,� �&��a!& P$k�T!& .� *�Pb� �5 63 3 3 2 3 23 3 54 2 24 4 4 3 3 3

 *'TS#� ] �A��\1 .�!� *'()T!& ]+ f���!�1 *+ f^��!�13 3 3 5 25 2 3 5 33 3 22 9 3 5 3 2 5 3 23 3 95 2 3 3 34 4 49 4 45=��>{K�� , : v&/�� &/0 
K�� ,��q�& :���P!& v&/� x&<�? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ����>����{ p�D1 .�D&� , Y "f��k���"= � �
��� ��U ���> Y p(0�W!&� ,"e��!& .�k!&"= � ��� ,�� > p�D1 t���s .,

HD V�W� .D& .� "�,� pD1 .� C,��� ��d C��/{?  C���/{ '�D1 ;c�#� `���+ &/A�
cab� *�\� ,¢�a!& £�� ~�PQ ;NP0�!& `'#k, .D G�', &/A? 

 Y �Sk��, H��h�q1 P����"Ha�a��Q"= � ���� ����U ���� >s .��, .��D �;���!& t����
= 

�� 
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 V��W� .�D& .�� "��,� '�D1 ���d U��T� .�D C,��� ��d p,�T�!& PTa, XK��� : *��\

*'!'(� *'\�RT!& :K��� ,n! n��[ ] n�W! : %& K'��U K'�(� � :" P�� ���S��
P�" ?*'�!'(�  : *'� 'z� ��A� &/�A *'�!'(� ,n�S, ��,� H��ST� n�! '�A �����[ ]+8

m�W!�D? WkD ���b)!& H�  ��! H�1 e�� m�1�v&'b!& 'A� ;K�Z�!& g? 
�]���� ;����� .��D P��Ta,� *���,�U .��D P���Z� .��� : ������ m��!��−�#W��! �0;��#D− :

 ,����D ., %& H,�\1 PTa,}����S� �z,@�  xP��� .�, t�a!& '�A &/�A *�\ *+ �0S!&3 2 92 2 3 3 53 2 93 2 2 94 4 4 43 3 3 3 23 5 3 3 4{ 
&'!�(  ,&'!�� �, GS� &',P� ;&'k,1 �TS  ,C��& : KZ�@  ;�0S!& n�&��B %&¤ :} ��,�3 3

*����)k��� ���A� �0D/��#, %& *���\3 7 35 2 2 2 54 2 3 3 35 3 5 3 5 3{�0!'��� G��!+  :} ���A� %& �0D/��#� ]1 ���0! ���,�2 5 2 35 3 5 3 5 35 3 57 9 3 3
 .���!� *'��()T!& ]+ f�����!�1 *+ f^����!�1 &'����\ ���,� �&���a!& P$k��T!& .��� *�Pb���9 3 5 3 2 5 3 2 3 3 54 4 4 43 2 2 23 5 2 39 5 65 3 3 3 2 39 4 45 33 3 3 4 4 4 3

�A��\12 35 3 2 3 *'TS#� ] 3 5 3 2 3 3=��>{? 
 Y N�z!& Hh�q1"*��W!& o,�h"= � ���� :>���d C,���1 p�D1 .�D  U�a!& ��d  P�W�

H�D P��Z� .� �R#, pD1 .� Z�Z#!&? "�S� H��  ;���TD f&� `����+ &/�A��: G�!�L& : P�W�
 Y ���T\ ;f���B� .���#, .�D& H��D/\� ,��P�a!& x����, ;*��D1 .��D Z��Z#!&"g����()!&"? 

�C����!& :, 'D1�S)q&� .�1 ,c�#� ;NP�k!& ��$� �R#?� C�!��!& :K��UE&? 
�K�� ;eZD1 .D& .� : pW�!& *�\ �H��S� %& KZ�@  ;C�TD :} �0D/�#�! %& *��\ ��,�2 35 3 5 33 7 34 5 3

�0�  m�1�2 4 4 3 2 3 3{K�� ; : pW�!& ��F  �%& KZ�@  ;C��PT!& G!+ :} �0D/�#, %& *�\ �,�2 5 35 3 33 7 35 3
�)k��� ���A�2 3 2 23 5 3*���3 5 4{K���� ; : ���0�  &'��(D .�/��!& .�TSk��T!& .��, C���(W!& n���!�1 *���� 

p�#� ;*����)k� :H�S� %& KZ�1 &'h�q �TS  ,C�TD :} �A� %& �0D/#� ]1 �0! �,�2 5 2 35 3 5 3 5 35 3 57 9 3 3
!& ]+ f�����!�1 *+ f^����!�1 &'����\ ���,� �&���a!& P$k��T!& .��� *�Pb���2 2 29 4 45 3 2 5 3 2 3 3 55 34 4 43 32 33 3 3 2 35 63 4 4 4 3 .���!� *'��()T9 34 3 3 5 9 5

 *'TS#� ] �A��\13 35 2 33 2 3 3 5 2 3=��>{? 
 Y N�z!& Hh�q1"*��W!& o,�h"=  ����> Y ����{ p�D1 .�D&� ,"f��k���"= � �

��� ��U ��� > �����T!& p�D1 .�D ��#h .� pT(!& ��#h .D v'(#� t��s .,
= 

�� 
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eZD1 .D& .�? H!��UE ;c�#� `���+ &/A�? 
  *G!���#� H��!'� :}&<+�3 4 3�������- �0���S� G��S)� 3 5 53 2 4 2 3 33 2{J K�����L& :��MN1 , :" G��S� G��S)� &<+�

Z�Z#!& *-�(!& j��- %�D &���\ .�/!& ^]�A"? 
 P��� "�s�W!& �A&'��`� ,�A`����� �A`��T�� �A'�)�� ����� ���\ .� G!�#� �F�6 7 5 5

 *'!'(� ��1 �0�S� GS)� .�{ H���- ��T�=�S(! ^�R� '! ��#T� P�3 32 3 35 35 33 3 22 2 4&/�A "��, �3 23 3 4 > &/�A�
 *�P�$� u�  HS�, ., �U'kD &'�@� *1 ��, �, ��B &�Pa� P(  ]+� ,"#  ] K'� �0�,

8u�W� n!< G!+ ?�0Ss�D GS� �0#W�& .,� �0k��1 HD *���� �0�, K'� &/A �T�+�w 5 3? 
����
 ���: " .�T! Ca��&'!& %& v��)\ j���- &����\ .�/�!& ^]��A GS� GS)� &<&�

 %& ��[HT0�! fUPQ"? 
H!'� n!�, pD1 .� :" }&<+{p�#� , :.�� �!"? 

G!�#� H!'� :}&/A "�, ��S(! ^�R� '! ��#T� P� &'!��3 2 5 3 33 3 2 3 3 54 43 35 33 3 22 2{J K����L& :��MN1 , :" Z��Z#!&
t�aS! &`���� �0�, u0h &'!��8 : &/�A "��, ���S(! ^�R�� '�! ,"�W� .�, &/�A ��#T�� P��

*-�(!&"? 
����
 ���: " &'!�� �0S��� Y *'D<�\ ��1 *'TS#� �A� ,taS! &`���� ,�0�, u0h

}&/A "�, ��S(! ^�R� '!{���S� pS� N/!& "? 
��Wh .D P�#� K�� :" U�a!& .D �;�!& 'A"? 

N�'$!& .D& K�� : G!�#� H!'� Y=��#T� P� >*]'�? 
������:n#�z� ]� n�, ��#T� P� ? 

 ���
!:!& *��\� ,H�S�, &/A "W� ��#T� P�  oTk��  ,&�h��� VU��  G�!+ c�S)F� �;��8
"�$�E& *���(� `�W#!&9? 

 K�� ., v/\ NPa)!& .�D P��7=&/A "�, ��S(! ^�R� '!?> 
G!��#� H!'� :}.��!�L& ��s���1 ]+ &/�A *+3 94 43 32 5 3 9 4 43 23{J K����L& :��MN1 , :" *-��(!& &/�A ��,

= 

�� 
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= 
 ���S� f'S)� N/!&−K'��!& �0�1−.�!�L& g�<�\1 ]+ "? 

���`�)� K :"N1 :�0Ss�D� .�!�L& ��`�{1"? 
NPk!& K�� :"K'(� :���a!& "A1 o�h��1"? 
����
 ���: "p��#� :*'�!'(� ���1 : ��s���1 ]+ �0��S� G�S)� N/�!& *-��(!& &/�A ��,

.�!�L&"? 
¡�#Tk���!& K����� :"N1 :��s�����L&� ;.����!�L& g����<�\1 : p���A� ,�U'z����L& o���Th

CD')�T!&? 
��� ��
 ���: o�Th '�A� N1 ,�U'z��1 : ��A'S)�� ��0�, �S#)�� '�0  ,�0k�W)�& �0W�)\

V��!& GS� ? e�qL& C��& Y �0�� %& �q1 �T\ ,maW!& v/�!& 'A &/A�= &'!���5 3 3
 p�  �k�!& �S#� N/!& H!Z�1 "� u�Q1� ���D H�S� GST� p0  �0W))\& .�!�L& ��s��14 4 4 4 49 7 5 3 2 5 33 9 3 2 3 32 3 2 3 3 3 93 5 53 3 35 2 5 34 8 3 33 3 4 2

k!&9�T�{U &U'�B *�\ H�+ �UL&� j&��T4 43 8 2 35 33 3 5 9 4 4 3 3?>N1 : "�W()� H��r  ;v���1� H��!+ v�� .T!
H�� ��b�� H�,? 

"�� *r  :H!'� ��()k� c�\ &Z$#, *-�(!& *�\ &<+ :}&/�A "��, ��S(! ^�R� '!{ "�A� 
P{1 K'(� :?H�� Zh�� 'A� C�{ �b#!&� �WA< �$a!& mWS� m�[ '! 

)�� :T, oTz, *-�(!& *+ n�!< H�S� o�)T�� ,HS�, K'(� H�1 �A'�Q �A')� P(  ,o�)
H�� £zF�  ?"��� :&Zh�� *�\� HS�TD *���E& H��T� H�1 HS0$D �A'� H�+"? 

U����T!& ��k���� g{���Q K���� :" ] ,��az��� &���:� ^pR��!& G��!+ ���:�� .��, *@��[ &/��A�8 8
���A�D ]� �TS� H�, �W�)k�8 8 ??R�� N/�!& "��z!& "�T\ &/A Y �0S�, *1�w v��#!1 PA�

 ,�����T!& .�, e��� ��T, H�:{ "\� ,�0)�! ��#� ] �'� �A��P� ,C\�a)T!& U'b!&
C�Sk)!& �P#� ] ,�0! ��k�T!& j�D')�T!& .,�"? 

G!�#� H!'� :} �U��${ ����S� �z,@�  xP��� ., ta!& 'A &/A *�\ *+ �0S!& &'!�� <+�8 3 2 2 93 2 2 3 3 5 34 4 4 4 43 2 93 2 9 53 3 3 3 3 2 3 23 5 3 3 4 4
^�Tk��!& .��,4 3 9 3 4{J K�����L& :��MN1 , :" ���\<&�−K'����!& ���0�1− .��, .�\�R��T!& K'��� 

= 

�� 
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%& .��&` n,'� : �U�${ ���S� �z,@  ,xP�� ., ta!& 'A PTa, HD ^�h �, *�\ *+4
^�Tk!& .,"? 

"�0h '��D1 K��� ;���1 .�� :} �����S� �z,@�  xP��� .��, t�a!& '�A &/�A *���\ *+ ��0S!
��!1 v&/#D ��)y& �1 ^�Tk!& ., �U�${{m!Z�  ; :} �0�  m�1� �|/#�! %& *�\ �,�
 *����)k�� �A� �|/#, %& *�\ �,�=�� > *�Pb�� ��A� %& �|/�#� ]1 ��0! ��,�

 ] �A����\1 .���!� *'�()T!& ]+ f�����!�1 *+ f^���!�1 &'����\ ���,� �&��a!& P$k��T!& .��
 *'TS#�=��>{ NU�FW!& Hh�q1 =���� ,���> �Sk,� ,=���?> 

�')�� �0S0h ���\ ., &/A7 5 5 *�\� ,HD &'W�� �T, &/A� ,�0W�/�� �P[� �A`���� �A5 4
&'!'(� *1 �0! G!�L& : ���( �� ,H�! ��P�A�  ,xP��� .�, ta!& 'A &/A *�\ *+ ,�0S!&

CD'(#!& ��P(�� ,v&/#!& &'S$#)�&� ,�0k��1 GS� &'a)�)�& .�!� ,H��W�]? 
 G!���#� K���� ���T\=1 ]'��!� v&/��#!�D n�'S$#)k����3 42 3 3 2 33 2 53 4 3 3 34 2 3 v&/��#!& �A^���$! GTk��, "��h5 3 3 33 2 3 �5 3 ¥ 3 55

*��#R� ] �A� C)�D �0���@�!�3 5 2 25 3 5 3 3 32 83 35 3 2 9 4 2 3?> 
 G!�#� K���=v�ka!& �'� "W� ��z� ��! "$� ��DU &'!���4 3 34 42 3 3 2 54 2 2 7 33 93 9 33 3 33= > o�&� v&/#D "y�� K@�� 4 43 3� 3 4 � 33 33

& N< %& .��, o�� &` H��! ����! .�� ����S!4 4 4 4 44 3 � 3 3 2 35 3 3 23�U���#T!4 4 3 3 2 > ���,L& .��, C��S0$!& K���� n!/��\�
 H��! g�#��[ �'��� K���� ���T\ ,C�!�k��!&= .��, m���\ *+ ^�Tk��!& .��, ��k��\ �����S� �(���@ 3 3 24 4 4 43 2 35 2 8 2 34 4 3 9 3 23 3 3

.��`�b!&3 94 4 > ^]�A K���= �U�${ ���S� �z,@  xP�� ., ta!& 'A &/A *�\ *+ �0S!&8 3 2 2 93 2 2 3 3 54 4 4 4 43 2 93 2 93 3 3 3 3 23 5 3 3 4
Tk!& .,3 9 3 4��!1 v&/#D ��)y& �1 ^�� 4 43 � 33 3 4 3 2 4 4?> 

−C�z� .D& K��  : C�!�(T!& f/A "y�� *1 NPk!&� ^�z�� ��Wh .D&� PA�$, .� N�U
 K'�(� *1 g����� ,C���& f/�A m�!Z� H�� � ,f��\< �P�(� N/!&  U�a!& .D �;�!& 'A
 �0���  *���\ �;���!& *L ,�0#���Th G��!+ *-���(!& �0Wk����� C��!�(,  U���a!& .��D �;���!&

�,'�',8 f'�#W�&� ���\ �0�, H!�� ]'� K�� &<+ *��  ,H!'� G!+ ��'�k, �0�!&� "W�!�D 8 8
 *-��(!& '�A &/�| H��!+ U�R�T!&� ,�0y��0( � �0y��TS#D &P�D1 V��!& HS#�� �TWk{ H�S�8 8
= 

�� 
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 PTa, ��[��Pka!& 'A C!�(T!& f/A GS� �0ST{ N/!&� ,? 

~�a�+ .D& K�� :"��1 GS� �0{�)�)�&� ���� ��B �\< �d9 4&'!��� <+ ,�0k :} ��0S!&
xP�� ., ta!& 'A &/A *�\ *+{N1 , : ,PTa, HD ^�h �,} .�, �U��${ ���S� �z,@ 

^�Tk!&{'! �'� GS� ���z,1 �T\ ,"? 
��DZ!& .D ���� .� :"}xP��� .�, t�a!& 'A &/A *�\ *+ �0S!& &'!�� <+�{N1 , : ��,

 PTa, HD ^�h�"? 
H!'� n!�, pD1 .� :"}<+�{*�\ P(  ,"? 

!'�G!��#� H :}���!1 v&/�#D ���)y& �1� 4 43 � 33 3 4 3 2 4{J K����L& :��MN1 , :" P�P�[ v&/�#D ���)y& �1
oh',"? 

~�a�+ .D& .� :"}��!1 v&/#D ��)y& �1{N1 , :��SW� �,L& HD mD/� �, �#WD"? 
¡�#Tk!& K�� :" C0W�[ ��0! .��� ��! H��1� ,����!& Y ����b�D �P[ GS� KP� &/A�

L ;K'����!& v/�\ Y C�W�U� ;f���,1 Y ``��, &/��A "��TD v&/�#!& K@k��� ] "���#!& *
H�U��;D mk�! �U�#!& *1 GS� "�!` &/A�? 

C���#, .� G�{ :".T��!& "�A1 .�, "h�! K�� H�1 :&'!��� ���{ n�,'� "�0h1 ��, :
}��U���1 .�D P��D ��DU{&'!��� ���{ ;n,'� p,'� ., "0h1� "h�!& K�(  , :} *+

S� �z,@  xP�� ., ta!& 'A &/A *�\��!1 v&/#D ��)y& �1 ^�Tk!& ., �U�${ ���{"? 
��'#�
 ���: "&'!�� /�T  :}xP��� .�, t�a!& '�A &/�A *�\ *+ �0S!&3 4 4 42 92 3 3 52 95 33 3 23 4 9{ ��S� ,C���& 

 v��(#!�D %& �0Sh��� '�S  ,*'T!��:!& CS0$!& ,^��WBL& ^�0�k!& ��1 �0!'� `�$TD
C���D �0�, G(D1 �T!"? 

G!�#� H!'� :}\ �,�3 3 3�0�  m�1� �0D/#�! %& *�2 24 4 43 2 3 3 5 3 53 7 35{J K���L& :��MN1 , :" %& *��\ �,�
 m�1� ,.�\�RT!& ^]�A v/#�! G!�#�� H��aW�7−K'��!& �0�1−�0��&�0� .�D 2 3"? 

v&/#!& ., .���,1 �0! %& "#h: 
= 

�� 
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.���,L& P{1 : %& K'�U `'h� � H!'� 'A� ,�A�0�1 .�D=%& *�\ �,�5 3 3 3 3 �0D/�#�! 2 5 3 53 7 4
�0�  m�1�2 4 4 3 3 3 > %& *L=u�� "h > &<+ "�D ,��0�  `'�h', ��0�W�� C,@D v&/#!& KZ�� �!

 *1 P��#D v&/��#!& �0���S� KZ����  �0���� ����F� *1 �0���W� ���,1 ���| v&/��#!& K&Z���+ `&U1
�0�U� ? 

−C��z� .D& K��  :" H�!'� G��#, *1 G�S� *'!�@�)T!& o�Th1�= �|/�#�! %& *��\ ��,�
  m�1��0� > %& *1¤ f/�A v/�#�! *��\ �T  ,�A�0�1 .�D �0�W�� C,1 �� v/#� �! 

�:�1 H�P! n),&�\ "D ,�0�  m�1�"? 
x�a;!& K�� :" pW�!& p�#��"? 

�;�1 x�a;!& .�� :H!'� :" }K��� �0��  m��1� �|/�#�! %& *��\ �,� : *'\�R�T!&
C�TD .�/!&"? 

K'(� V�W� .D& K�� : v/#�! H��aW� %& *�\ �, G�){ �A�0�1 .�D �A��WW�1� �,'�
�0h�F�"? 

¡�#Tk!& K�� :}�0� { "p�#�  :C�, "A1"? 
pWS�!& K�� :"f��#, :�0��D ., nh�q1 �|/#� *1 `&U1 '!"? 

��'#���
 �����: " .���D K'����!& `'��h� gWk��D v&/��#!& �0���� o�� ` G!���#� H����!�
K�(  ,�A�0�1 :}  m�1� �0D/#�! %& *�\ �,�4 43 2 3 3 5 3 5 32 33 7 35 3�0�2 4{ f`'h'   � C��,1 �A�0�1 .�D

v&/#!& ., �0!"? 
.�P!& �$� K�� :"v&/� ] ,CT{U ^��W�L& *L ?H�  �A ., v/#� u  ? *1 e��� ]1

 .��, �A����B� G���',� �'���� �!���Q� ,�0���� ����q G��){ ,H��,'� v/��#� ���! ���s'!
n!/\ ^��W�L& ?&/�0  ?�0�, ��q G){ C�, "A1 v/#� �! PTa,"? 

p�Wk!& K�� :"��0;#D K�� : K'��!& � m�,&` ��,� ,��� �, �:�L& *�,L& 'A
.)�!&� ^uW!& �:)��  H)�� m)�,1 &<r  ,~�D '0  C���D H)��"? 

= 

�	 
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G!�#� H!'� :}*����)k� �A� �0D/#, %& *�\ �,�3 7 35 2 2 2 5 34 2 3 3 35 3 5 3 35 3{J K���L& :��MN1 , :" *�\ �,�

�|'�< ., *����)k� �A� ,�|/#, %&7"? 
,L&¡��!& *� : H!'� Y U'\/T!& 'A=*����)k� �A� �0D/#, %& *�\ �,�5 2 2 2 5 34 2 3 3 35 3 5 3 37 35 3?> 

V�W� .D& K�� :"K'�(� : '�A� *��T�E& Y K'qP�!& %& .�, H�! tW�� P�� .�, �0�� �
C�, "A1 &/| p�#� *'Sb� p�#� ,*����)k�  U���)�]&"? 

��'#�
 ���: "p)!& C!�(T!& f/A �0!'� o, &'��\� ,`�0�[L& V�^U GS� ����0:� 
 %& *����)k��  ,�0��  ��0�'�� .�, *' �F� &'���  ,�0aW(D *�UP�J&/�0S  G!��#� M

G!�#� K�� :}*����)k�� ��A� �0D/�#, %& *��\ �,�3 7 35 2 2 2 5 34 2 3 3 35 3 5 3 35 3{ �'��� .�, o��T� o���, &/�0  ,
HD�W�1 jP(#�& �, P#D ,�| v&/#!&"? 

G!�#� H!'� Y� :}�\ �,�3 3 3*����)k� �A� �0D/#, %& *3 7 35 2 2 2 54 2 3 3 35 3 5 3 5{J K���L& :��Mf'h� ,: 
�����: %& *��\ ��,� ,K'���!& ���$A P�#D C��TD &'(D .�TSkT!& ., �'� Y &/A *1 

���)k� ., �0� � �|/#�! ? Y P�A�$,� ,n�!�, '�D1� ,x�a;�!& K'�� G��#, &/�A�
H�!'� P{1? 

C,��� .� N�U� :"�E& Y *'SqP� �A��u"? 
H!'� Y C�z� .� :}*����)k� �A� �|/#, %& *�\ �,�{p�#� , :.��,�T!&"? 

 NPk!& .�}*����)k� �A� �|/#, %& *�\ �,�{K��� , : ,H!'���! G!��#� %& K���
K'��(� *����)k��� ���A� �|/��#, m���\ ���, : &'�����! v'�/��!�D &�����1� &����)���& '��!

.��,�,"? 
  U���)�]& .� ��Wh .D P�#� "��K�( :" %& K��¤ :} ��A� �|/#, %& *�\ �,�

*����)k�{K'(� , : .�T, ��0h *'SqP�� ���� *1 mTS�� ,*&���!& GS� *'ST#�
"ST!& �y��� �u�E& p�P� .T, �0)�k!@D *����)k�"? 

 ���
!: n�!<� ,C��, "�A1 .�, *����)k��� *'��,�� ���1 G!�#� %& �S� �'� Y H�1 
= 

�� 
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"�, :*&'�Q� ,*���� pD1 ,���T� .�D "�0��� ,"�0h p�D1 .�D C�,���� ,C��,1 .�D 
 *'TSk�� HD�a�QL ���1 G!��#� %& ��S� Y *��\ ��TS  ,�A'a�� ,�&Z{ .D ���{�

K�a!& Y .����)k, �AP� ;*����)k�� ?N`U��T!& f�\<? 
"����
!:f��#, *1  : �0;�#W! *��\ <+ ;���)k� ., �|uQ1 Y� �|/#, %& *�\ �,�

&'TS�1 P� `]�1?pWs�(!&� ,N`U��T!& f�\< ? 
��
�
!:K�� H�1  :}*����)k�� �A� �|/#, %& *�\ �,�{ �u��E& G�!+ ��0! �'��` 

K'��(� "��h�!�\ ,U���)���]&� :N1 ,p���#�z� m���1� n��W���1 ] : ] G��){ p���#s1
nW���1 ?N`U��T!& f�\<? 

-$�.�
!:H!'�  :}*����)k� �A�3 5 2 24 2 3 3 5 3{f��#, , :p��#� ,*'Sb�� :�A1 &/�|C��, " ? H�!��
�q�& H!'� Y PA�$,� ,V�W� .D&? 

 `'#k�, .�D& .�� lK��� H��1 :" G�a!& '�A ]+ H�!+ ] e/�!& %& ���)��1 K��� .�,
c{Z!& ., &U�  *�\ *+� HD'�< j��B �dud H�!+ v'�1� �'�(!&¥ 8"? 

¡�#Tk!& K�� :"�y�W�!& CSTh ., c{Z!& ., U&��!& P� ., �dL& &/| KP)�&�"? 
 ��{ Y�G!�#� H!'� :}�0�  m�1� �0D/#�! %& *�\ �,�2 2 34 4 43 2 3 3 5 3 5 33 7 35 3{J K���L& :��M*]'� ,: 

�����: �AP#D p)!& C��& �0)Fk� }HS!& �0D/#� ]1 �0! �,�w 35 2 35 3 5 33 57 9 3{J K���L& :�� ?M &/�A�
C,���� ,.ka!&� ,V�W� .D& K'�? 

 �����
!:C��T�a, ����1  ?,N���z!&� ,V���a�!& K���� H��D .��D&� ,g��!�s p��D& .��D p���,� 
N�'$!&? 

V�a�!& K�� :" H��� e�U &P�{1 ��S#� ]� H�D %& ��q ,�q H�L ,K�a, ��A �k�!&�
CT�a, ��1 GS� ^�TS#!& �y��� .ka!& ]+"? 

N�'$!& .D& K�� :" *'�\ *1 m���D C���& f/�A� ,U��WqL& GS� "qP� ] �k�!& *L 
*'\� ,�| v&/#!& K�Z� o�, �0�  K'��!& �;��1 o��, �0���D *����)k�� .��,��T!& 

= 

�
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= 
 *'�\ *1 ���B ,%& "�W�� .�� �APb�! v&/�#!& �0��(a)��& m���D �0�S� p)!& C��&�
 p�P�, .�, g�$#!�  ,H�,'T� �1 ,n�!< "��$#� .�, o�, �0��D .��,�T!&� K'��!&

�k�!&"? 
pz�(�R!& K�� : �0��� %& o P�� .����,1 C��, U����! *1 G�S� KP� CT���!& C��& f/A

!&�0WWkD v&/# : H�'\ �TAP{1 ��0�  �0�W�� C,1 nS0� �! %& *L �0� ? 
 ���
!: G!��#� H�!'�� %& �AU���)�& = .�� *�Pb�� ��A� %& �0D/�#� ]1 ��0! ��,�4 3 3 76 5 3 5 3 5 33 3 52 5 2 35 5 3 3

�&�a!& P$kT!&4 3 2 33 2 24 4 >n!< �uq GS� KP�? 
Hh�1 C#DU1 ., v&'$!&�: 

�!(
:��h .D& U��)q& 'A�  *���)�, .���,L& *1 P�� .D&� NPk!&� �`�)� .� HS(�� �
 pW�!�  � G�S� �AU&��QE ��P�#, �AU���)��&� ,&�h��0, �A�0�1 .�D ., ��q8

 ,&����)k�� '! �AU���)�& H!�{ Y KZ�� ] v&/#!& *1 �| P�U1 K�a!& CST$  ,���!&
�)k� �!� �A�0�1 .�D ., ��q H��! ,�0�  �0�W� `'h� C!�{ Y ]� ,�A���! &���

 p���� Y P���� 8u���, U���)���]�  ,�0W{�b��! c��Q�� ���0S,�#! P���� K���a!& *1 �'��S#,�
G�#T!& ���()  P�(!�D &'�@� �! �0��! ,v&/#!& : *����)k� �A� �|/#, %& *�\ �,�

&����)�& '!? 
 G!���#� H��!'� H���!+ ��R��� ���T\ UP��D �'��� ����L&� "��)(!�D �|/��� .����,L& ^����)�& P��#D�

=/�!�4 5 3 3�W\L& v&/#!& *�` G�`L& v&/#!& ., �0�(�4 3 3 5 2 3 3 52 3 4 3 43 3 3 32 23 4 2 9?> 
¡��!& Hh'!& :H�!'(D `&��T!& *1 : C��TD .��#;�)kT!& .��,��T!& U���)��& *����)k��

 H��h��q P��#D H���1 G�#T!���  H���S�� � v&/��#!& o�� �! �WW��� .��,���T!& U���)���& *���\
 �0!'��(D v&/��#S! .�S$#)k��T!& U�����!& .��� N'��P��!&=@�� 3 3 .��, �U���${ �����S� �z,3 3 24 4 48 3 2 23 3 3

^�Tk!&3 9?> 
 �'b�FD ~`�b�!& C��, "�A1 �'�T$, G�!+ U���)�]& P��1 P(  K'(!& &/A GS��
= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< �� 

 *+ f^���!�1 &'��\ �,� �&�a!& P$kT!& .� *�Pb� �A� %& �0D/#� ]1 �0! �,�2 3 74 5 3 2 3 3 5 3 5 3 5 33 3 3 2 3 2 5 2 34 43 35 63 4 2 2 34 4 3 3 3 55 5 9
 *'TS#� ] �A��\1 .�!� *'()T!& ]+ f���!�13 3 3 55 2 3 53 3 22 9 3 5 3 23 3 95 2 3 34 49 4 5=��>?   

}1 �0! �,�{ * }%& �5|/#� ]2 7 3 5{D 4 G�S�� .��#;)kT!&� nh��q P#D c�k!�3 23 23 3 3 3 2 24 43 2 5 5 95 3
 f���B� UP�WD %& �0D/�� P��� �0SW� �T! CF��� pA K�L& K'(!&2 3 3 5 3 3 2 9 23 2� 2 2 34 2 33 9 3 3 33 4 43 3 4 3 2}*�Pb�� ��A�3 6 5 33 2 5{ 

 pW�!& *'#�T�w 4 9 33 5 2 3� .�TSkT!&� 3 34 4 2 5 2}�&�a!& P$kT!& .�3 2 33 22 24 3{ H�D &'� 'z� *1 4 4 5 5 23 3}�3 &'���\ ��,5 3 3
f^��!�15 3 23 4 3{ &'T�� �T\ 5 33 3 3}*+2{ �, 3}*'TS#� ] �A��\1 .�!� *'()T!& ]+ f���!�13 3 3 55 2 53 3 22 9 3 5 3 23 3 92 3 34 49 5{1 3 *2

H�S� �0! C�]� ]4 2 53 33 2 3 3 34? 
                                                                                       

= 
 G!��#� H�!'� H��S� C��& ��:�� �0�, .��,�T!&=C����!& &���(# 3 3 3 39 5 3 > P�{&� ����#!& *1 o�,

 G!�#� H!'� "�!PD �0�,=(#  Gs�#)  �0W{�Q &�`�� 3 3 3 3 33 3 5 3 3 2 33 2 4 3�3?> 
K�� �d ,�!��!& K'(!& �\< �d: 

oD&�!& Hh'!& : H!'� G�#, *1=*����)k� �A�3 5 2 24 2 3 3 5 3 > �|/#, %& *�\ �,� N1 *'TSk� N1
H!'(  K'(!& &/A GS�� f��\ ., %& ���)k�� �Sk� ., �0�, *1 HST� Y tW� P�� :

=%& �0D/#� ]1 �0! �,�5 5 2 35 3 5 33 57 3 3 >!& �0! m(W� .�/!& Y .�/�!& HD�aQ1� "0h pD@\ ���(R
PA�$,� C,��� .� K'(!& &/A G�#, ���h .D& "(�� UPD �'� ")(!�D &'D/�? 

¡�#T!& "A1 K�� :v&/#!& ., C,u�� *�,1 U���)�]& *1 GS� C��& f/A m!`? 
�Py�  : G!�#� K��='�A %& P��� f�P�$� ��q ., ��k��L &',P(� �,�3 5 2 2 35 4 43 5 74 44 3 5 5 3 5� 3 7 5 33 ��:�1� &���q 3 83 2 3 3 2 3

%& &����)�&� &�h13 5 2 84 2 3 3 2 3?> 
��'#�
 ���: �P�y�  ,���F!&� C���z!& K��# 1 G�S� �a!& P#D U���)�]�D �,L& Y� 

 �1 , 8u�Q1 H�S#�� ] *1 ��,+ ,H�D ��,1 �T�  ��b()!& ., 'SF� ] PW#!& *1 n!<� ,���W\
�  ,U���)��]�D n!< o���D �,@  ,i��� Hh� GS� HS#�� "��S!& ^���- g�/�� P�W#!& *r
n!�A H�r  H����,� H)T{�D %& fPT�)� �! G)T  ,U�0�!&�? 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

���TD v&/��#!& &'��/��  C�Pb���� ^����, ]+ m���W!& P���� �0� 3u��Q *���\ ���,�3 8 5 2 34 3 3 2 3 2 3 5 3 33 5 5 3 3 3 5 32 28 33 4 4 49 4 3 2 �)���\ 2 5 2 5
 *�����3 5 2 35=��>?  

}^��, ]+ m�W!& P�� �� 3uQ *�\ �,�3 35 2 39 2 3 3 32 2 4 3{ &���Q 8 4 3}C�Pb��3 4 2 33{ &'S#h N1 �(��b� 5 3 3 2 23 8 34
 ���0D &����,1 p��)!& �� 3u��Q o���', n��!<3 3 24 5 2 34 4 45 9 4 3 3}��#!& &'��/�� 3 2 5 5 3v&/3{ UP��WD � 2 3 4} �)���\ ���TD

*�����{=�>? 
                                                                                       

=� > K�Z�!& gW� �\<? 
K�� ;��Wh .D P�#� .� : p�W�!& *'�U�#� ���� m��\ � *'yZ0)k�� ,�&'�z!& Y

m!Z�  ;*'(�b�� *���b�� ,HD :}� ^��, ]+ m�W!& P�� �0� 3uQ *�\ �,�3 2 3 5 3 38 5 2 33 5 39 4 4 42 3 2 3 C�Pb��8 3 4 2 3
 *����� �)�\ �TD v&/#!& &'��/ 3 5 2 3 3 5 5 35 2 35 2 5 4 3 3 2=��>{? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ���� :>¡��Ta!& P��Ta!& P�W� ��d G��T!& ��d 
HD P�#� .� �z L& �!�� .� n��[ ��d? "�S�  u�d H��  ;c�#�� `����+ &/A�: 

G!�L& :K���UE&?� C�����!& :c�#�� ;p���(!& n���[?� !&C��!�� : ¢ ��{ ;¡��Ta!&
�0),? 

� V�W� .D %& PW� .�XK�� ; :%& KZ�@�  ;�&��� g��W!�D *'� 'z� &'���\ :} ��,�3 3
 *������� �)���\ ���TD v&/��#!& &'��/��  C�Pb���� ^����, ]+ m���W!& P���� �0� 3u��Q *���\3 5 2 3 3 5 5 3 3 3 5 35 2 3 8 5 25 32 25 8 34 3 3 2 3 2 3 5 32 23 4 4 49 4

=��>{K�� ; :^��T!&� :�b�D &'0W[ �T�+� ,���b!&C�Pb�)!&� ,���z!& �� : ,t��b�)!&
�0�  KZ�1� :}C��� ��{ ., "�3 3 4 3 9 33 2 2 5{J �&��L& :��M? 

 Y �����{ p��D1 .��D& H��h�q1"f��k����"= � ���� ����U ���> Y H����`�, .��D&� ,
"f��k����" Y ���T\ ;"U'����T!& UP��!&"= � ��� >− Y p���P(T!& ^��;��!& H��(��s .��,�
"�U�)FT!& ��`�{L&"= �� ���� ,�����U  ��� >− p�D1 .�D ���#h t���s ., 

HD V�W� .D& .� ��Wh .D P�#� .� pT(!& ����T!&? 
j�#D�)T!&� PA&'R!& Y .k{ fP���? 

= 

�� 
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= 
� ���T� .��D %& P��W� .���XK���� ; : c��Q�� ,*'(�b���� m���W!�D *'�� 'z� &'����\

 m�!Z�  ;�UL��D �A`�P�q *'#;�� ,�A��Q cQ�� ,*���b�� ,fP�D t�b!&
C��& f/A? 

Y NP{&'!& Hh�q1 "f��k��"=  ���� > .�D& .� Y'#!& C�z� .� ��� t��s .,
�T�? Hk�!P�� C�z� c#;! ;c�#� fP���? 

 Y N���z!& H��h�q1 P����"*����W!& o,���h"=  ���� ,���> Y �����{ p��D1 .��D&� ,
"f��k��"= � ���� ��U ���> U/��T!& .�D&� P��T{ .�D PW�� CW�[ pD1 .D&� ,

 Y �T\ ;H��`�, .D&� ��R!& pD1�"&U'��T!& UP!"= � ��� > ��\< H�  ��! &�b)F,8
K�Z�!& gW�? 

  *G!�#� H!'� :}%& �0D/#� ]1 �0! �,�5 5 2 35 3 5 33 57 9 3 3{J K���L& :��M? 
N1 : ,C���WD N/��!& N1 �&���a!& P$k��T!& .��� *�Pb��� ���A� %& �|/��#� ] c���\�

HD �&'z!&� fP�� �ub!& .� HSA1 �A .�/!& .��,�T!& *�Pb�? 
NPk��!& .��� :"}%& �|/��#� ]1 ���0! ���,�{K'��(� , : ] ���A� �|/���1 ] c���\�

?*����)k�"? 
��'#�
 ���: "N1 :%& v&/� ., �0#�T� ^p[ N1"? 
*��F!& K�� ???:v&/#!& &/A Y &'�S)q& �d: 

"�(  :UPD �'� ��L&� ")(!& 'A? 
)��! :��q�& v&/� HD `&U1? 

)����! :� K�b���)�]& v&/��� K�L& v&/��#!�D `&U1¡����!& v&/��#!�D `&U1 : v&/��#!&
c�k!�D? 

)��! :��q�& v&/� v&/#!& &/|� ���P!& v&/� K�L& v&/#!�D `&U1? 
.ka!& K��� : H�!'(D Cq'k��, �|/�#�! %& *��\ ��,� G!��#� H�!'� 'A� G!�L& C��&

= 

�� 
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= 
P#D H� � ,%& �|/#� ]1 �0! �,� :�k�!& �0SqP� ] U�Wq]& *L? 

−*��{ 'D1 K���  :&��'� K�(  g�/#)!& &/A Y &'�S)q : o��),& *��\ H�1 ]+ K�L& 'A
 pW�!& *'\ .���RD � Z���T)!& o��� ��TS  .��,��T!& .�, �0���D .�, U���)��&� �0�� 

"��� ,UPD �'� .���W!�D o�� ��$0!�D :�'�� K��� ,C�, �)�D o�� "D : g�/�#)!& &/�A
K�L�  n!< ��Bw :��+ .�, ��S� ��T! o�(� ��S  ��0S\ K�b�)�& �u��+� �0;�#D �u

¡��!&� ,�0�U&U< �#D :UPD �'� �0;#D ")�? 
¡�#Tk!& K�� :""�y�� K��� *r  :H�!'� .��D� &/�A .��D t���S)!& c��\ :} %& *��\ ��,�

�|/#�!{? 
)�� :K�L�D `&U1 :&/|� ,K�b�)�]& v&/� :c�k�!& v&/�� ?"���� :K�L��D `&U1 :

¡��!�D� ,���P!& v&/� :��q�& v&/� ?"��� : ;�0W�/#� x�� .�/!& n�!�1 HD `&�T!&
f��#,� ,�0��D pW�!& *'�! :�0��D ., nh��q P#D %& �|/#� ]1 �0! �,�"? 

G!���#� H��!'� :}�&���a!& P$k��T!& .��� *�Pb��� ���A�4 3 2 3 23 5 32 24 4 4 3 3 6 3 5{J K�����L& :��MN1 , :" ���A�
?�&�a!& P$kT!& Y �ub!&� CW#�!�D �&'z!& .� .��,�T!& f^��!�1 *�Pb�"? 

¡�#Tk!& K�� :"N1 :H�� *'#�T�"? 
N1 NP#k��!& K���� :" P$k��T!& .��� V����!& P��Q '��A� ,n��!< g��h'� ���, &'��S#  P����

 pW�!& �APQ �Q'bq ,�&�a!& ��0�, HD G!�1 �A .�/!& ,HD�aQ1�"? 
G!�#� H!'� :}f^��!�1 &'��\ �,�5 3 2 33 34 3 5 3{J K���L& :��MN1 , :"%& ^��!�1 &'��\ �,�"? 

�"A1 &'k�! �A pW�!& HSA1 �T�+� ,�&�a!& P$kT!&  �HD�aQ1�? 
��'#�
 ���: "N1 :*'\�RT!&"? 

¡�#Tk!& K�� :"*'�P� &'��\ ��1 n!<� :m�W!& ^��!�1 ��+"? 
pT���(!& K��� : G!��#� H��!'�=f^����!�1 &'���\ ���,�5 3 2 33 34 3 5 3 >*'�!'(� &'����\ ��T! `U : �]� .��a�

1 ,^�R�� .�, "qP��� ,^�R�� ., Pb� ,��a!&� m�W!&N : C��]� .�(a)k�, &'���\ ��,
= 

�� 
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= 

�0\�R! ,f�,1? 
 G!�#� K�� �T\= �0k���1 G�S� .�PA��[ %& Ph�k�, &���T#� *1 .�\�R�TS! *��\ ��,2 3 3 5 5 5 34 4 4 4 45 2 32 33 33 23 3 2 34 3 2 34 4 3 4

%& Ph�k�, ��T#� ��T�+ *�P�!�q ��A U���!& p � �0!�T�1 mzW{ n�!�1 ���!�D4 3 9 54 3 3 5 5 3 2 2 32 3 5 33 4 3 3 2 54 4 43 5 4 9 5 3 22 3 52 4 43 4 .�, 2 3
 *1 n�!�1 Gk#  %& ]+ �F� �!� ��\Z!& G�-� �ub!& ���1� �q�& �'�!&� %�D .,-2 3 3 33 5 33 3 44 43 3 23 2 3 33 3 3 9 3 2 3 3 33 4 2 3 3 33 9 4 4 4

.�P)0T!& ., &'�'��3 2 34 43 55 2 5 3?> 
 G!�#� K���=1 �&�q+� �&�a!& P$kT!&� HD ��\� %& "�W� .� PQ�3 5 3 3 3 3 2 3 33 3 2 3 � 32 4 4 2 24 44 4 42 5 4 4 3 ® ��W\1 H��, HSA5 3 2 3 5 2 4 4 4 2

 %& P��4 3 2 4J")(!& ., �W\1 C�)�!&�4 2 23 2 23 3 34 45 2 53 3?> 
 H!'� Y C����!& ^�A Y�}f^��!�1 &'��\ �,�5 3 2 34 3 5 3 3{*]'� : 

������: .�\�R�T!& *1 G��#T!&� ,U'�0T$!& K'�� '�A� ,P$k�T!& G�!+ o�h�� ���1 w
&'!�� :| �0�S� %& `�  ,�&�a!& P$kT!& ^��!�1 .a�&/? 

 ���
!: %& G!+ `'#� ��1 ¤? 
G!�#� H!'� :}*'()T!& ]+ f���!�1 *+3 5 29 5 2 9 4 45 3 25 4 3{J K���L& :��MN1 , :" .�/!& ]+ %& ^��!�1 *+2

H�Q�#, v��)h&� H;y&�  ^&`@D H�'()�"? 
NPk!& K�� :" %& K'�U v�aQ1 �A�"? 

¡�#Tk!& K�� :"p�#� :.��,�T!&"? 
�����
 ���: "'�(�K : %& ^���!�1 ��,}*'�()T!& ]+{p��#� , : ^&`@�D %& *'�()� .�/�!&

H�Q�#, v��)h&� ,H;y&� "? 
��'#��
 ����: " ,�`��W#!&� P��{')!�D %& &�`�� 1� ,H!'��U� %��D &'��,- .�/�!& ��A�

.�P!& H! &'bSq1�"? 
%& K'� Y ,PA�$, .� :" }*'()T!& ]+ f���!�1 *+{&'��\ ��{� ,&'��\ ., ,3"? 

~�a�+ .D& .� :" }*'�()T!& ]+ f����!�1 *+ f^���!�1 &'���\ ��,�{ *'�,�a� .�/�!& ,
N1 ,fP�� �ub!& *'T�(�� ,H),�{ :m�1− pW�!& p�#� �−nD .,- .,� "? 

= 

�� 
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= 
G!�#� H!'� :}*'TS#� ] �A��\1 .�!�3 35 2 33 32 9 33 3 5 2 3 4{J K���L& :��MN1 , :" U����!& ���\1 .�!�
*'TS#� ]؛��L &'�`& n!/S  9HD G!�1 �A��B ,&�,1 �0k8"? 

 *'!'(� &'��\ P(  ,CS�� CS0h �A��\� : ,^�R�� .�, Pb� ,��a!&� m�W!& �]� .a�
^�R� ., "qP�� !! gWk�D K�b��)�]& v&/�#! �0��(a)�& *��D C��& ., ���!&�

 H!'�����! ����,&�\+ �0����� H���# U %& .����!� ,C#��R���!& �0Ty&����h8− �uk���!& H����S� − ,
 .�TSkT!& U���)�E�.��;)kT!&? 

pz�(�R!& K�� :^��TS#!& ��#D K��� : ��#� v��#!&� ,o��T$!& .�� ��\L��D ���A ���
���#, v'S�1 'A� ,^p[ ] .� CS(!�D� ,o�T$!& .� ��\L�D? 

^�TS#!& �#D K��� : .�T! %& m��D C��]� *1 ��S#� �0;#D *L ;f�A�� GS� ��\L&
H! ��� 'A ., ] % o�z, 'A�? 

����
 ���: "'(� K : "�D ,*'�()T!& %& ^���!�1 *1 *'�TS#� ] .�\�RT!& ��\1 .�!�
%& ^��!�1 ��1 *'Wka�"? 

��'#�
 ���: "HD G!�1 �A��B &�,1 �0k��L &'�`& n!/S 2 93"? 
G!�#� H!'� :}C�Pb�� ^��, ]+ m�W!& P�� �0� 3uQ *�\ �,�8 33 4 4 42 3 2 3 5 3 33 3 5 38 5 2 39 4 2 3 2{J K���L& :��MN1 , :

"uQ *�\ �,��(��b�� &���Q ]+ �&�a!& P$kT!& P�� ��8 8"? 
� �&�a!& m�W!& P�� ��uQ� .�\�RT!& �`�W� m��\ �, N1 �0ay�W� CSTh ., &/A

 �0���S� &'��zSF�! *'TSk��T!& GS��Q &<+ ���T�'S#�� &'����\� ,�(��b���� &���b��� ]&8 8
b)!&� ���b)!& %& G!& v�()!&� �ub!& *��, &'#�� ��1 G�#T!&� ,��uQ ,t��

V�W� .D& K�� :*'(�b�� *���b� �&�� �A� m�W!�D *' 'z� ���� m��\? 
����
 ���:K'(�  :"}m��W!& P�� ��uQ *�\ �,�{p��#� , : t��)#!& %& m��D} ]+

^��,5{ ,���b!& 'A� ,}C�Pb��8 3 4 2 33{N1 , :t��b)!&"? 
K�� V�W� .D& .� :"(�b��� *���b�� �&�� �A� m�W!�D *' 'z� ���� m��\w ,*'

= 

�� 
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%& KZ�@��  :}f`���W#! ����q1 p��)!& %& C����� ����{ .��, "���4 4 4 4 43 3 3 23 3 9 32 3 9 24 3 3 4 5{J �&����L& �U'��� :��M ,
v���!�D &��,@ "? 

 Y�§^��T!&¨K&'�1 Cdud ,: 
�����:PA�$, H!�� ,�0A&' 1 Y �0#D�Q1 K�q`+ H�1 ? 
 ���
!:NP�L�D t��b)!& H�1  ?�`�)� H!��? 

"������
!: *1 §^����T!&¨���b��)!& '��A  ? ,����Wh .��D P�#���� ,V���W� .��D& K'��� &/��A�
 K'�� H��,� ,�W��� .�D ��${� ,P��� .D&� ,NPk!&� ,�`�)�� ,x�a;!&� ,PA�$,�

����: 
0������	$ 1������� 2������3�4 )������5�!6 7 88 8 87 8 89 : ; 8 ; ;  

 
<�����5�(
 =�������� >?@�����A+ /�����B��; 8 9 8; 9 7 8; 8 7 ; 8 7 9  

 N1 :H)�#s �T! ���!�D ��b�? 
p#TQL& K�� :" .D o$)�T! mS�*�0W� : �0S#h� H#D�Q1 nWR  ?H)b��  '�T� �,

�S�L�D `&U1� ,�0�  ���� HT  GS� :��#W!&"? 
H!'� Y ��Wh .D P�#� .� :" }C�Pb��� ^���, ]+ m��W!& P��� ��u�Q *��\ �,�{ ,

K�� :" ^��T!& " n!/  ,�| *���b�� �0#D�Q1 .�D *'�WR� &'��\ ,7"^��T!& "? 
NPk!& K��� :"§^��T!&¨�b!& , H�! K��(� ��D1 ��s 'a� GS� ,��§^���T!&9¨ *'��� ,

��$a!& �U@D"? 
 �,1�§C�Pb)!&¨K&'�1 �0��  ,: 

������: ,�`��)�� ,P�A�$,� ,.k�a!&� ,��T� .�D&� ,V��W� .�D& H!�� ,t��b)!& H�1 
� H�,� ,.T{�!& PW� .D CTS� 'D1� ,�W�� .D �${� ,NPk!&� ,x�a;!&� ,C�z�

CD��sE& .D ��T� K'�:  

C 
/�������5D!2	�������E <�������F� ��������'��&  
 

2A�@������?��� 1���������
 G�������� ��������B$  
 K�� C#�DU .D ��#h .� N�U :" K'�(� �'�� .�D .T{��!& PW� .D CTS� �D1 m#T�

= 

�	 
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%& K'� Y :}C�Pb�� ^��, ]+ m�W!& P�� ��uQ *�\ �,�{��D K�� , : p�! o�T$ 

CTS� 'D1 H! K�� �T\ ,&���Q �T0�  ��� �d ,H��\ ��#h8"? 
 ���
: .� Pb!& H�1 P�� .D&� ,��Wh .D P�#� H!�� ,�&�a!& m�W!&? 

����
 ���: " Y "�� P��§C�Pb)!&¨ : K'�� n�!<� ,�&��a!& %& m��D .� Pb!& ��+
 *L ,H! Hh� ]§C�Pb)!&¨"y�(!& K'� ., UPb, , : ��,1� ,C�Pb�� m�P�Qw§Pb�!&w ¨

H�, K�(� u  :H�, K�(� �T�+ ,m�PQ9 : K&P�!& ��0�, j`P[ *r  ,j`PQ9 32 G��#, G�S�
"���� "��#�!& ������� : H��h� K'��(!& &/��A g{���Q *'���� *1 ]+ ,&P�Pb��� j`P��Q9 28 3 9

§C�Pb)!& ¨ ., H�1 G!+§j`PQ9 3¨K��(� �T\ ,^�� H�!&` eP{+ mWS� �d , : .�, m���:�5 2 9
§m���¨Zh&�!& K�� �T\� ,: 

�k\ N��W!& &<+ N��W!& p;(�2 3 3 4 43 33 3 33 7 
p�#� :�`�� eP{+ gS(  ,N��W!& �;(�6H�!+ Hh'� �0h� n!< *'��  ,^�� H9 8"? 

"����
:*-�(!& HD *'�U�#� &'��\ ,���b!& ., �'� H�1  ?�`�)� H!��? 
��
�
: f���{ ,H��� "��B *+ H! ��b�� ,HS#  "�, "#��! �#W! �0;#D ePb)� *1 

.��q@)T!& �#D .� N`U��T!&? 
�,�F!& : ��1§CS#�� ¨., :N`U���T!& f���{ ,��$;�!& '�A� ,Pb�� P�Q p�D1 .�� 

�P�W� ?G!�#� H!'� H�,� :}*�Pb� H�, n,'� &<+3 3 36 4 3 5 4 3 5 4{J ��qZ!& :�� MN1 :*'$;�? 
V`�k!& :�aD .D& H!�� ,H!'� "�, H�S� `��  �y�b!& g�$� N/!& ePb!& H�1? 
"�� *r  : C�Pb�)!&� ^���T!& .�, m��W!& P��� H��'S#�� &'���\ ��, G!��#� %& GT� �S 9

?�0�, ��!� �uQ 
)��.� *�D&'h n!< : 

������: n�!< &'�S#$  ��Wk)!&� ^��P!& ��(, ���b!&� t��b)!& *'T�(� &'��\ ��1 
�uQ ��R!& ��{ Y .�� �! *+� �uQ? 

= 

�� 
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 ���
!:�ub!& "T#\ *'ST#� &'��\ ��1 ? 
 1�� H�1 �Q�� .� ��D GD1 .�}��u�Q *��\ ��,�{ ,�Wb�� } ^���, ]+ m��W!& P���

C�Pb��{�#�Th �# U ? 
 K��pz�(�R!& : `'b�(T!&� ^��TS#!& ��#D K��� t��b�)!& C�Pb�)!&� ���b!& ^��T!&

 p��W�!& .��, *-���(!& V����!& oTk�� ] G��){ ����SF)!& t��b��)!&� ���b��!�D �AP��� �
H��!'� &/��0! KP����G!���#�  := H���  &'���!&� *-���(!& &/��0! &'#Tk��� ] &�����\ .�/��!& K�����4 4 4 42 3 3 5 3 33 2 2 9 34 2 3 2 55 3 3 3 33 3

*'WS�� ��S#!3 3 55 34 2 2 9 3?> 
−N�&�!& K��  ???:K'�(�  &/�A m� �� &<+ :V��W� .�D& K��� : *'� 'z� ����� m���\

P��A�$, K����� *'(�b���� *���b��� �&���� m���W!�D : p��W�!& *'���U�#� &'����\ � Y
"���(, K���� ,H�u�Q� H� &'s H��S� *'zSF�� *���b�� HD *��Z0)k�� �&'z!& :

D fU�k��� H���T� .�� *','(� P$kT!& Y K'��!& GSQ &<+ *�\ t��b�)!&� ���b�)!�
H�uQ H�S� &'zSF�!? 
V�W� .D& K'� GS#  : P�A�$, K'�� G�S�� ,��0! �`��W� �'�� C�Pb)!&� ^��T!& *�\

 pW�S! ^&/�+ *�\ ,"��(,��? 
G!�#� H!'� :}*������ �)��\ ��TD v&/�#!& &'��/� 3 5 2 3 3 5 5 35 2 35 2 5 4 3 3 2{J K����L& :��MN1 , :" &'��/� 

 �'� ��L&� ")(!& v&/�§UPD ¨؛gWkD  ]+ �0�S� �P(� ] p)!& ��!�# 1� �\`'ah 2 5
�0�W� C!��U� �|U P�{'� *�P{�$!& ,����!&"? 

����
 ���: "H!'� :}*����� �)�\ �TD v&/#!& &'��/ { N/�!& v&/#!& p�#� H�r  ,3
UPD �'� c�k!�D HD �AP�� ?&'!�� .�/!& .�\�RTS! K'(� :" '�A &/�A *�\ *+ �0S!& 
�S� �z,@  xP�� ., ta!& ^�Tk!& ., �U�${ ��" f'S$#)��& ��TD �A��1 .�{ ,C��& 

 v&/#!& .,§&'��<¨ `'�h�� ,�a!��D ~�< H��!� ,��D ~�/D ��!� ,&'T#s& N1 ,7
v'S(!�D HT!1 �#s ?�0! K'(� : ��D/�#, %& *1 *�P�a$� �)�\ �TD v&/#!& &'��/ 3

= 

�
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= 
 ���W� C!��U� ,��DU P�{'� �\`'ah GS� HD3 3�"? 

�P�W� 'D1 K�� :"}&'��/ 5 5 3{f��$, , :��!& ~�< ., ��!� &'D�$ w"? 
~�a�+ .D& .� :" }*����� �)�\ �TD v&/#!& &'��/ {N1 , : �'�� ��| %& o��1 �,

")(!& ., UPD"? 
x�a;!& .� :"}*������ �)��\ �TD v&/#!& &'��/ { %& �|/�� ,UP�D "�A1 p��#� ,

��L&� ")(!�D UPD �'�"? 
���h .D& .� :" }#!& &'��/ *����� �)�\ �TD v&/{K�� , : �'�� ,UP�D "A1 ^]�A

%& �|/�"? 
− ,^p�[ Y �`��W#!& .�, �k��! ���b�)!&� t��b�)!& *1 GS� KP� CT���!& C��& f/A� 

 i����!& .��, �D/��\ �'b��)S! .��P��T!& C��S0$!& .��, �����\ H��S#�� ���, *1 ���S#� H��D�8 5
WS�� *]/F!& ., n!< *1 �`�W� H�1 .�T�&� ,�&�b!&� t��b)!&�*�z�R!& ��? 

−pWs�(!& K��  : *'b��� .�/!& C� 'b!& ., K�0$!& GS� `U H��  .���k�)!& GS��5 3 w
*'(#b�� *'(�b��w 3 5? 

 H�'S#�� &'��\ �T�  .�\�RT!�D HS��  HWR)�� ,^u(#!& HS�, .� fZ�)� ���, HS\ n!<�w w
m�W!& P��? 

=*������ �)��\ �TD v&/#!& &'��/ 3 5 2 3 3 5 5 35 2 35 2 5 4 3 3 2 > ��, '�ApWk�!&� "�)(!& .�, UP�D �'�� �|��Q12 9 2 3 ?
f��B na� �!� ,���h .D& fU�)q&�? 

C!@k��, : �����Q '��A ^����T!&� ,m���W!& P���� t��b��)!&� ���b��)!�D P��W#)� ������ m����\
K�(�  ;�y�z!& :&'�,� ^��, '�T� ��z!& ��, :^��T!& GTk� �y�z!&� ,��Q? 

 �1 K��Wh .��D p!��F!& H#Tk�� ��, 'A� ,ePb!& ., C�Pb)!&� *&��T� �1 �'�0\ Y
t��b)!& ��A HD P�U1� ,C�!�q? 

 p�W�!& PQ P��� ���� m��\ P�� � .)��� ]� �0��)�� ] G�){ ;*-��(!& �^&��� .��
= 

�� 
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G!�#� K�� �T\ ;HD j'b!& o U� '�S!�D *'{��T)�� *���b�� *'(�b�  ,�0,'� :
}*'�WS�� ���S#! H��  &'��!&� *-��(!& &/0! &'#Tk� ] &���\ .�/!& K���{J mSb�  :

�� M PTaT! CT�Z0!&� ,�0)0!� CWS�!& *�P��� �0  �H)!��U�? 
 c�(�  ,C��SA�a!& Y C�Pb�)!&� ^���T!�D P�W#)� m���\ �R���� *1 P{&� ��B �\< P��

C�, K�Wh Y H�'Q ePQ oTk�! '�T�  ��b!& GS� �0�, P{&'!&? 
a!& .�� f'!P�D N/�!& '�0S!&� g�#S!& &/�A 'A % �APW#� C��B *1 %& .�D P�� ,C�����

 H�W�! ��W�]&� `��(�]&� ,% �uk)�]& ., �0#�,��? 
 *.�!�{ GS#  ,t��b)!&� ���b)!& ��{ �,1�:  

G!�L& : Y ��T�&< Y �`��W� ��TA �k��!� ,���a, n!/�  ,.�P�)!&� P�W#)!& H�D P�U1 &<+
 P��� p�A� ,�1��TS! �P�{&� C�!�{ Y ]+ ,~����]�D ��T| .�P�)!& �'$� ]� ,�u�E&

`&U+ ,*'�a)�� K��hU P�h'� ��!� ,�ub!& Y HzSB� f'0� P�� ��,E& GS� �0a)  �
 K�� �T\ ;t��b)!& �0! ga)k� �= :^�k��S! t��b�)!&� ,K�h�S! ��Wk)!&> '�A� ;

"0��  ����A pD1 ��P{ ., ,��ab!& Y? 
C����!& : ��, H��T  ,j�W����T!&� j&`��#!& Y "#�� �T�+� ;.�P)!&� PW#)!& HD `�� �! &<+

$��' :�, �0�T  ,HTy�0W! �y�0W!& g{�Q ���b)\  U'�z!& �#W\ ���b)S! g�$)k�
 �1 P�!& v�;D n!<� ,*���� �1 " �B H�W�� P��� ., t��b)\� ,�A��B ., �00W[�
 �u�\� C�k�!& Y �'��!& &/�A o��, .�, ^p�[ `�� �S  ,*P#, �1 gRq GS� g�;(!&

f`�U� K�T){& o, CD�ab!&? 
H���,� : Y �1���T!& t��b��� p��W�!& *L ;Zy���h n!/��  ,������!& � t��b��)!& ����h1 ���T!

 �1 `����1 �1 ����� Y n�!< *��\ ^&'� ,G!�1 v�D ., �A��B p�  ,�ub!& Y �1�TS!
�&� L& ., n!< ��B? 

H�,� : �0W�$#� ��, ��T�� P��� �&� L& Y �0(��b�� K�h�!& ���b� 'A� ;f��� �,
= 

�� 
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C����R, GS� "�!P!& K` P� H�L n!<� ;�A�k�� Y m�Wd P� � ,��Wk�)!&� ��W�)!& 

"��ab!&" pW�!& .� ,CTS� �1 ��P{ ., ;�K�� ;= :%& *�aW� ! .�, KZ��1 &<�,
 ?.)���!& .��, KZ���1 &<���,� ,.y&Z��F!&> ! p��W�S! K���� H���1 ���T� .��� H��� � ,� : m��(Ss

K�� ?x^�k� :�T� K�(  ,] :�\1 %&? 
H!'(D n!< GS� NU�FW!& �h�� P��= :k)!&� ��W�)!& v�Dg$#)!& P�� ��W?> 

 ,v�#!& K�hU �^��, ., t��b)!&� ���b)!& ��!� ,f���, f���D ���RT!& K&PD+�
 P�W#)!& Y C��&� ,HT��a� GS� "�!` ] H�L ;���a)!�D "(� �!� ,CA&��!�D ��S� �T�+�
 '�!� ,&P�W#� ] �`�� �0S#  ��h ,j&`�#!& m|�[ *+ j&`�W#!& K�# 1� ,m�W!& P�� HD

�'�T, m��\ ��0�� G�0�� �`��W#S! C|�R�T!& *L ;t��b�)!& �1��TS! ���h �T! ,�0��#D C
 �1��,& ]� u�hU ibF� �! ,.�\�RT!& K�{ C���aD C,�� C��&� ,�1�T!&� "h�!&
��T�+� ;�T�u�Q "zW� �! ,�ub!& Y "h�!& t�Q� maW� '! �1�T!& *L� ,�0�, 

d H�L ;CA&��!& m��\ �T�+� ,ga)k, ��B �A���, u#  ���W�)!& C���� ��R!& Y mW
 Y ��T\ ;^�k��!& iy�b�q .�, H��L� ,H��, g�$#�� ����� ��, ��T� P�� ��Wk)!&�

��Pa!& �A�s= :^�k�S! t��b)!&>p�#� ; : ��S  ,��0Sq&` .�0! *���  ,�ub!& �U�q
 .�� �&'��� `��{� gk��� H�S#  *+� ,�q@�)T!& .,Z�!& Y ]+ K��{�!& ��� Y .��

.�(D�k!&? 
T� .D& *�\ P�� ,t��b�)!&� ���b�)!& .�� *]@k�� .T{��!& P�W� .�D CTS�� '�D1� �

 H����D *L ;H����W! '�!� H�S#  ���h ��T! ,H���#D ��,�a, *��\ '�!� ,H����W! n�!< *u#�� 
 ;��T� .�D& .�� ,C��z� .� ,��� .� ,���h .D& e�U �T\ ;P{1 "�! .�T, �u�!�D

H!'� Y :}C�Pb�� ^��, ]+ m�W!& P�� ��uQ *�\ �,�{K�� ;: "^��T!& : ,���b�!&
C�Pb)!&� :t��b)!& ?��� K��� :" K��,1� ,��b�  ;��T� .�D& "�#  C��z� ���! G�{�

H�P�D t�Q� ,fPq"? 
= 

�� 
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 Y �\�k� .D& f&�U �, �,1�"HF�U��" %& K'��U *1 ;u���, N�b�W!& .k�a!& .� ,
 �K��= :C�SFD p�),1 �AP��Z�� ,&'S�SA �| ,'! �'� �0ST� K�bq �R�> �\/�  ,

,� ,K�bF!&���, 'A� ,mW�� u  ,t��b)!& �0�? 
 ^���0(  ���#D H��S#h� ,���0! t��b��)!& �&'��$! ;���b��)!&� �`���BZ!& �1���TS! �'��$��

����!& U�0�+ Y �P!& v�� ��{ Y C��!�T!&? 
 *�| %& �\<� ,*�a!L&� j�A��D PW#)!& �,1 : PW#)!& CS;�T!& *��(!& Y ��#� u 

�A�&� *'aS!��D C��`L&� U�\<L�D % P�{ ��T, &/�A� ,j�  C��!��!& C��T!& "�y&�1 Y
 t��b��)!�D ]� ,H��D P��W#)!& �u���E& *&P��SD Y ��� ��#, .���� ���!� ,�AP��#D �0)��[&�

g�;(!& v�bD ]� ,�P!�D ]� ,���b)!&�? 
 `��AZ!& Y ���\ G�){ ,H�ST#� .�, �� .�� �!� ,cSk!& ., CTyL& f���1 ,�0� �T!�

�& �d ,.�a!�b!& Y *�\ �d ,C 'b)T!& Y p(0�W!& P��1 P�� ,.�TS#)T!& �#D f`�)
"p# �R�!& g���,"H�!'�  :" ,���W�)!& H�'Tk�� C��`��Z!& H�)dP{1 ����[ `&P��WD m��Sq

*-�(!& .� V��!& HD *�Pb�"? 
 ,v���z!&� �����#T!& "��A1 &'|���[ G��){ U�#��[L& `�R���+ Y �'���!& V����!& o���'��

�A���B� ,`�R���+ ]� ^&P��aD mk���!� ,^&P��{� &`�R���+ ��'Tk���  j]�& *1 n��!< Y 
 ,C���Pa!& C���()!&� C��#�Wz!& j&'�QL& ., �T�+� ;���#, mk�! �0�  "T#)k� p)!&
 ;C#�Wz!& ., ���#T!&� ,jud�T)T!& .�D ~��� ] p)!& C#��R!& K'Q@D "0h &/A�
 ���T�+� ,�AP��Sh� �y���0W!& ���#D �#��[ .��,� ,���A`&'�1� �$R��!& *�b��B1 .��, p��0 

 ,j'b!& �&�{+ C(��s Y m�S)q& ,��| .�P�)!& P�{ &'��SD G�){ ��0�, V��!& ��\1�
 ,H�D p���)!&� %& �u�\ .�� Pb�!& .�, &/�A� ,�0! .�S ��!&� ~�k�S! �'�` j/F�&�
 v&��sE& P��[��@D H!�{ maSQ u �B� �(��  *1 �S#� ]� ,���RT!& ¢�'!& .��
 g��S$� ���!� ,C�S��!& G��!+ .�a!�b�!& m�� �{ p�A "��D ,�&�� L&� *&Z��{L& j��A-�
= 

�� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

� &���\ .�/!& *+5 5 3 93 3 4 9 4 *'��� ��d �0�'(���k�  %& "�W�� .�� &�Pb��! �0!&',1 *'(��5 5 3 5 5 3 3 59 3 3 2 23 5 2 5 3 5 33 64 4 42 24 4 4 3 3 3
 *��Ra� ��0h G!+ &���\ .�/!&� *'WS�� �d ��k{ �0�S�3 3 3 55 3 5 9 3 2 23 32 3 3 3 3 5 3 25 59 3 9 3 34 4 2 8 4 3=��>?  

}�0!&',1 *'(��� &���\ .�/!& *+2 2 53 33 3 5 3 94 42 5 3 9{ p�W�!& v��{ p  w 4 9 2 3 4� } "�W�� .�� &�Pb��!2 5 33 6 4
*'�� �d ��'(���  %&5 3 59{ �,L& CW��� p  2 3 2 3 4 43}��k{ �0�S�3 2 23 24 3 3{ ��, j&'� � �0�&'�! C,&P� 3 33 3 3 33 34 4 3 3

 f�Pb�5 35 3}*'WS�� �d3 55 3 2 5 9{ ���P!& p  3 2 6 4}&���\ .�/!&�5 3 33 3 34 9{ �0�, 2 5 2 4}���0h G!+9 3 3 3{�& p�  2 4 ���q3 4
}*��Ra�3 5 3 2 5{k� 3 5*'��3 5 ? 

 �#�Th HT\��  �#D GS� H;#D ��WF!& "#$�� g�z!& ., ��WF!& %& Z�T�!8 3 3 2 2 3 2 3 7 3 34 4 4 45 3 5 3 33 25 3 3 9 3� 43 2 3 23 3 34 43 3 5
 *����F!& �A n�!�1 ��0h p  HS#$� 3 35 5 34 4 43 2 3 35 3 5 9 3 3 3 2 35=��>?  

}Z�T�!3 4 43{b��� N1 P�PR)!&� c��F)!�D *'�)D tS#), 4 2 5 53 2 3 33 4 4 42 9 9 3 32 4 4 7 5 "}���WF!& %&4 3 2{ � ���!& 4 3 2
}g���z!& .��,7 29 4{ .,���T!& 4 2 5 2}���#�Th H��T\��  ���#D G��S� H;��#D ����WF!& "��#$��8 3 3 2 2 3 2 34 5 3 3 35 2 3 3 23 4 3{ 

 �#D GS� H;#D �T\&�, H#T$�5 33 2}� *����F!& �A n�!�1 ��0h Y HS#${=�> ? 
                                                                                       

= 
�S ��!&�ub!& G!+ .? 

 ,*��T�E& .�, �'�h1 H�s�D *1 �W!��  ,v�W�L& nS)D �A�:!& Y H!�{ maSQ .,�
 H��L ;CT�:� ^��[1 �y&�k!& v'�< ., .zW�� �ub!& ., �0:� �TDU� ,mW�� �TS��
 eP�! ��, U&P�(TD� ,��T| ¢�'�!&� C���� ���-�� p{'!& ]+ gS(!& Y *�T�E& mW�� ]

H{uQ *'�� �T0�, *�k�E& *�k��E& �u�Q ., `&� �T  �T��b(� U&P(TD� ,��s�D 
K�{ ���� �1 C�a,� �P[ G�`1 P� K�Z� *1 PD ] o�b�� cS�� 'A �T0�S� �A�:!&?  

=� > K�Z�!& gW� �\<? 
 P��W� .��D .�b��a!&� �`���)� .��D ���T� .��D ���Q��� G���a� .��D P��Ta,� N���AZ!& .���

&'!�� ;<�#, .D P#� .D ��T�� .T{�!& :TSkT!& v�Q1 �T! U���\ .�, UP�D �'�� *'
 GR�, ;f���#D *����� '�D1 o�hU� C��, G!+ �0S\ ohU� g�S(!& v�aQ1 ., ����
= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 ����� .�, K��hU Y C��,1 .�D *&'�Q� "0h pD1 .D C,���� C#�DU pD1 .D %& PW�
 H�! *��\ .�,� v��{ .D *���� �D1 &'TS�  ,UPWD ��&'q+� �A���D1� �A��D- g�Q1

(  ,�U�$� ���� ., ��#!& nS� Y&'!� :���� �R#, �� ! ")�� ,�\��� P� &PTa, *+8
 ;���, g��Q1 .�TD &U@�d H��, xUP�� *1 ��S#! ;HD�{ GS� K�T!& &/| ��'���@  ;�\U��q8

K�� ,&'S#�  : �0� −V�W� .D& .� �\< �T\−%& KZ��1  :} *'�(��� &����\ .�/�!& *+3 5 3 94 42 5 5 3 3 9 4
%& "�W��� .��� &�Pb���! �0!&'��,14 4 4 3 2 22 5 3 5 33 6 4 3 3 *'��WS�� ���d ��k��{ �0���S� *'���� ���d �0�'(���k��  3 5 5 5 3 5 5 35 3 2 3 53 32 5 9 3 2 2 9 38 34 3 4 2

 *��Ra� ��0h G!+ &���\ .�/!&�3 35 3 53 32 3 3 3 35 9 3 94 4=��>{? 
 Y ~�a�+ .D& Hh�q1"N���T!&"= � �� ,� −��RA .D&  >− p�D1 .�D& H�(��s .,�

 Y �����{"f��k����"= � ���� ����U ���> Y N���z!&� ,"����W!& o,���h*"=  �
���> Y U/�T!& .D&� ,"f��k��" Y �T\ ,"U'���T!& UP�!&"= � ���> Y p�(0�W!&� ,

""y]P!&"= � ���� ,��� >− :HD N�AZ!& ��d? `���E& ��aQ "��, &/A�? 
� K�� ;��Wh .D P�#� .� :H!'� Y :} .�� &�Pb�! �0!&',1 *'(��� &���\ .�/!& *+2 5 3 5 3 33 6 4 4 42 2 53 93 3 5 3 92 5 3 4

"�W�4 4 3 ���0h G�!+ &����\ .�/�!&� *'�WS�� ��d ��k{ �0�S� *'�� �d �0�'(���k  %& 3 5 9 3 2 2 9 39 23 3 3 3 5 3 2 3 53 9 3 34 3 3 5 5 5 3 5 5 33 4 42 5 8 34 3 4
 *��Ra�3 5 3 2 5=��>{K�� ; : .�, .���!1 P{1 �'� �h@)�& ,v�{ .D *���� pD1 Y m!Z�5

 p�W�!& ��| "���(  ,C���\ p�D ., ��D�{L&��#\ �0��  K'�(� .�/�!& ��A� , .�D g
n!�,: 

 Hz�� �aW!& ., �', G!+ ���h�… o�(,� ���{ �0�, ��D�{1 
 H�:� .a�� �]- Cdud… oDU@  *��\ *+ .��,  ud? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ��� ,���> Y ���{ pD1 .D&� ,"f��k���" 
=� ���� ��U ��� :> P�#�� .�� �����T!& pD1 .D ��#h .� pT(!& v'(#� ��d

H��D? ��A�*���)S� H���  ;c�#��� `�����+ &/: G��!�L& :K����UE&?� C������!& : ����! ;����#h
P�#� Y N'(!�D? 

= 

�� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�K�� ;CW�)� .D ��a!& .� : P�{1 �'�� .�\�R�T!& G�S� t���1 ,*����� p�D1 Y m!Z�5

gA< ., ]�(�, .�#DU1� .��d& /�,'� C���L& m��\� ,gA< ., C���1 .�#DU18? 
 Y N�z!& Hh�q1"*���W!& o,��h"=  ���> Y ����{ p�D1 .�D&� ,"��k��)!&"= � �

��� ��U ��� >���a!& .�� N��b�#!& *�T�� .D v�zq t��s .,?� `����+f 
c�#�? 

�K��� ;eZ�D1 .D& .� : ��| "���(�! ;.���!1 P�{1 �'�� �h@)��& ,*����� p�D1 Y m�!Z�5
 %& K'�U �v�#!& ., ��$)�& ., e'�? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ����?> P���*�)S� H�  ;c�#� f: G!�L& :
K��UE&? 

�C����!& :c�#� ;o�\� .D *����? 
� V�W� .D %& PW� .�XK�� ; :v�{ .D *���� pD1 Y m!Z�? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ��� >H��`�, .D] HWk��? 
�K�� ;PA�$, .� :P{1 �'� U���!& GS� *���� pD1 C(�� Y m!Z�5? 

 Y N�z!& Hh�q1"*��W!& o,�h"=  ���� > .�� ���$� p�D1 .�D& .� .�(��s .,
HD PA�$,? `���E& ��aQ "��, &/A�? 

  *G!�#� H!'� :}%& "�W� .� &�Pb�! �0!&',1 *'(��� &���\ .�/!& *+4 4 4 3 2 2 52 5 3 5 3 33 6 4 4 43 93 3 5 3 92 5 3 4{J K����L& :
��MN1 , :"���,1 *'���(��� H!'����U &'b����� %& C�����&P{� &�P���ah .�/���!& *+ �0!&'

 &'�#�T�� %& "�W�� .�� &�Pb��! ,Ku;�!& "�A1� .�\�R�T!& .�, �0!���,1 ��'z#� 
H!'�U� %�D *�T�E& .� .��,�T!&"? 

����
 ���: "K��(� *1 '�A ,NP��� n!< Y K'(!& ., v&'b!&� : .�� ��q1 %& *+
 ��! %& "�W�� .�� &�Pb��! �0!&',1 *'(��� ��1 ,���� p\�R, ., HD &���\ .�/!&

� �F!�D �� H�1 ��B G�� n�!�1 N@D ���F}&����\ .�/�!&{ ? G��� *'��� *1 Zy��h�
= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 %& K'���U K���)(! �0!&'��,1 .�( ����T!& � G���� *'���� *1 Zy���h� ,P��{@D HD�a��Q1�
n!/�\ n�!< *��\ &<+� ,.�(����!& G��� *'��� *1 Zy��h� ,UP�D �'� �0�, .�( ��T!& ?

�\ .�/!& f���d "h �� �T\ �#� *1 n!< Y v&'b!� ���� ., &��"? 
N�RF,Z!& K�� :"e1 : 'A� PTa, ��W�& .� Pb!& ~���E& Y �0��B *�\} "�W�

%&{n!/\ �AP�� .�� �! *+� ,"? 
����
 ���: "f��\< G!�#� K'(� : ,�0!&'�,1 *'�(��� H!'��U� %��D &����\ .�/�!& *+

 %& K'�U K�)� GS� �| &�'()�! .�\�RT!& ., �0!��,1 ��'z#� 9 �T!&� ,H�D .��,�
H!'�U� %�D *�T�E& .� H!'�U� %�D .��,�T!& &�Pb�!w"? 

G!���#� H��!'� Y� :}%& "�W��� .��� &�Pb���! �0!&'��,1 *'��(��� &�����\ .�/��!& *+4 4 4 3 2 2 52 5 3 5 3 33 6 4 4 43 93 3 5 3 92 5 3 4{ 
JK���L& :��M*]'� ,: 

������: %& K'�U K�)� Y ���� C(�� ��1  �x�a;!& H!�� ,UPD �'�? 
! ���
: "���(�! C����\ H��,� ��D�{L& ., .��!1 P{1 �'� H#, �h@)�& *���� 'D1 H�1 5

 %& K'�U �|� ,PA�$,� ,��Wh .D P�#� H!�� ,v�#!& ., H�!+ ��a�& ., e'� ,
n!�, .D g#\ K'(� n!< Y� ,NPk!&� ,eZD1 .D&� ,C���� .D ��a!&�: 

>���H! ��,��
 ���$ I/��$ J���K ���LMC!8 9 88 9 8 8 9 8; ; : 8 8 9 ;  
 

������LN$! �����H�� <FL�����$ ,P����������7 8 8 86 98 7 Q 9; ;7 7 ; 8  
 2�@���������3 ���������,3! ,R0S 2��������TUTQ 8 8 76 ; :7 9 8 8  

 
��V������+ ,W������� WK �������M$ XU�����T7 88 9 98 8 7 7 88 ; ;  

 ����
 ��� :"K��(� *1 '�A� ,���S� ��, NP��� n�!< Y K'(!& ., v&'b!&� : %& *+
Pb��! �0!&'�,1 *'�(��� ���1 ,����� p\�R�, .�, H�D &���\ .�/!& .� 3�q16 .�� &�

%& "�W� ? �F!��D ��� H�1 ��B ,G�� n�!�1 N@D ���F� �!3 w}&����\ .�/�!&{ Zy��h� ,
 %& K'��U K��)(! �0!&'�,1 .��(��T!& G��� *'�� *13 3 � *1 Zy��h� P�{@D HD�a�Q1�

.�(���!& G�� *'�� *1 Zy�h� UPWD n!< �0�, .�(��T!& G�� *'�� ? n�!< *�\ &<+�
 �#� *1 n!< Y v&'b!�  ,n!/\w���� ., &���\ .�/!& f���d "h �� �T\"? 

= 

�	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
G!�#� H!'� :}��k�{ �0�S� *'�� �d �0�'(���k 8 33 2 2 9 33 2 3 54 3 3 5 5 3 5 5 34 2{J K����L& :��MN1 , :" *'�(��� 

�0��S� ��k�{� C�,&P� n�S� �0)(�� CW��� *'�� �d ,n!< Y �0!&',11,�'&!�0 ؛ *L 
!&� %& U'� ^��s+ ., *'S,@� �TD *���:� ]� ,gA/�4 5HS�W� .� Pb"? 

� G!��#� K��� ��T\ C,&P�!& P[1 ��ka!&=j&�k�{ �0!��T�1 %& �0���� n!/�\� 43 3 2 3 53 5 3 2 3 4 4 5 3 3 3 >N1 :
�P�P[ j�,&P�? 

N�&�!& K�� : G!�#� H!'�=��k{ �0�S� *'�� �d �0�'(���k 8 33 2 2 9 33 2 3 54 3 3 5 5 3 5 5 34 2 > ~���E& &/A o(�� H�1
 ]� K���T!& gA/��� H���L ,��k��a!& H��)W��� *'����� *���b��� "��D ,`'b��(T!& "b��a�

 G!�#� K�� �T\ �,L& �q- Y .�D'S�,=pS�U� ��1 .WSBL %& g)\4 45 5 3 9 3 33 33 2 3?> 
N'�W!& K�� :"P��� :��q�& Y �0�S� ��k{ ��b� ���P!& Y &'(��1 �,"? 

N�RF,Z!& K�� :"e1 : �,P�� ��b�� ���&< *@��  ,��k�{� �,P�� ��0����+ C�W��� *'��
��k{ gS(���"? 

����������
 �:N1  :" �0���S� n��S� �0)��(�� *'���� ���d ,n��!< Y �0!&'��,1 *'(���k�� 
}��k{{K'(� , : *'S,@� �TD *���:� ]� ,gA/� �0!&',1 *L ,�0�S� C,&P� ��b�

 p�S#, %& *L ,%& C�TS\ G�S� ���!& CTS\ ^u�+� ,%& U'� ^��s+ ., H�  *'#Tz��2 5
GS�k!& ���!& CTS\ "��h� ,H)TS\"? 

k!& .�NP :"}��k{ �0�S� *'�� �d ��'(���k {K'(� , :C,��(!& �'� C,&P�"? 
G!�#� H!'� :}*'WS�� �d3 55 3 2 5 9{J K���L& :��MN1 , :"�,L& �q- *'�,�T!& �0,Z0� �d"? 

����
 ���:N1  :"*'�,�T!& �0WS�� �d"? 
"��(, K�� :"*',Z0� �d"? 

N�R��F,Z!& K���� :p���#�"D v���a!& m����\ *+� ,���,L& ���q-  .��,���T!& .���D� �0����
  ^���(Ss *'��#h��  n��!< "��W� ]�$���}pS���U� ����1 .W��SBL %& g��)\4 45 5 3 9 3 33 33 32 3 5 3{J C��!`�$T!& :

��M"? 
= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

K��� Z��Z#!& P�W� .�D ��T� v��)\ .�� p�[�(!& ";��!& p�D1 c�Sq .� :"%& K'�� :
}*'WS��{U��!�D ��q�&� ���P!& Y ")(!�D �|&/#D �A�q@  "? 

G!�#� H!'� :}!&�9 3*��R�a� ���0h G�!+ &���\ .�/3 35 3 53 32 3 3 35 9 3 4 4{J K����L& :��MN1 , :" .�/�!&�
�0�  *'D/#�  *��Ra� ��0h G!+ &���\"? 

��'#���
 �����: "N1 : ���WF!& U&` ����L n��!<� ,�|&/��� &'��/���! ,���0�!+ *'��#T$�
^��WF!&�"? 

N'�W!& K�� :"�S�1 ., �0�, *L ,U���!& iq"? 
"��(, K�� :")!Z�TD �q1 �dK�(  ��q�& Y �0 :}&���\ .�/!&�{ %& P�{')D } G�!+

��0h{ ��q�& Y }*��Ra�{"? 
V�W� .D& K�� :" �0��� m�!©  ��0! U���!& t�Sq� U���S! %& ��0(Sq .�/�!& U���!& �A

C�$!& �0�S� m,�{� ,���P!&"? 
����
 ���:N1  :" ,��0�  *'D/�#�  ,��0h G!+ H!'��D� HD &���\ .�/!& %& �Ra��

@� n�SA .�,� �0���, ���� .�T! C�,&P�� ��k�{ ��| �:� ! H��!�, v��a  ,p�a!& ��,14 5 w
 ���,1� ,�D'Sk��, ���D��a, &U'��0(, ���D'S�, o��hU� ,o���� xU` ����B Y us���D g��A<�8 8 88 3 3 3

HW;B ., %�D <'#� ,�0�  PSF� %& U�� G!+ HD "$�� ,gS�� ")(  ,n!�0!&5 7 5 5 ? *��\�
Y %& �A�\< p)!& C(��!& G!'� N/!&3 9*���� �D1 ,�\< �T�  C��& f/A 5"? 

`�W� H�D1 .� ��DZ!& .D H!& PW� .D `�W� .D G�a� .� :"} ���0h G�!+ &����\ .�/�!&�
*��Ra�{p�#� , : .�, K��, ��0! *��\ .�, G�!+� *����� p�D1 G�!+ &'R, .�/!& ���!&

 %& K'���U v���{ G��S� ���| �A�'��(� *1 �A'!@k��  �U���$)!& n��S� Y ������ �
&'S#� "? 
� H��!'�G!���# :}g���z!& .��, ����WF!& %& Z���T�!4 7 3 39 34 4 44 3 2 5 3{J K�����L& :��MN1 , :" %& �R��a�

 %��D *��T�E& .�� V���!& o��T! �0!&',1 &'(��1� ,�|�D &���\ .�/!& ^]�A NZF��
= 

�
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= 
HS�W� .� Pb!&؛�g�z!& ., ��WF!& G!�#� %& Z�T�! "? 

��hZ!& K�� :"N1 :���s Y *'��,�T!& H�(��1 ��, Z�T�! Y *'\�R�T!& H�(��1 ��T, %& C
%& C�b#,"? 

����
 ���: "f��\< G!�#� K'(� : *'�(���� ,�|��D &����\ .�/�!& ^]��A %& �R�a�
 K��� ��T\ ,��WF!& "�A1 �A� �0��D ~���! ,��0h G!+ ,%& "�W� .� PbS! �0!&',1w

 �A�T��}��WF!&{ ��A� ,H!'��D� %�D .��,�T!& .�D� §*'�W�z!&¨A�T�� ��T\ , �
f���d "h ? KZ��1� ,H����h H!'���D� HD *�T�E& "A1 .��1 *@D �0��D f���d "h Z�T 9

fU�� ���!& "A13"? 
H!'� V�W� .D& .� :" }g�z!& ., ��WF!& %& Z�T�!{ "A1 ., �`�#k!& "A1 Z�T  ,9

���(R!&"? 
NPk!& K�� :"K��(  ,C�,��(!& �'�� ��| o�b�� ��,� ,.�\�R�T!& ��\< ��d :} %& Z��T�!

g�z!& ., ��WF!&{K'(� , : G�S� H;�#D ���WF!& "#$�  ,� ��!& ., .,�T!& Z�T�
�#D"? 

C�z� .D �T[ K�� :" ���P�!& /�q�� ��d ,���P�!& .�, �!��Q "�T� .�, % *��\ �, Z�T�
��0h Y G(S)  �A��@D"? 

N�k)!& K�� :"§��WF!& ¨v��� GS� : � ,�y�W�!&� ~���!&� ���!&§g�z!& ¨ G�S�
v����� :��T�E& '��A� ,.�a!�b��!&� ^&P0R��!&� .�(�Pb��!&� ^����W�L& C��hU` H���  ,*�

H;#D ��WF!& "#$� �d ,�T0��D Z�T� H�1 G!�#� %& �q@  
K���� ���T\ ,C��(Ws C��(Ws �|'���< U&P��(, G��S� ���#D G��S� :} xUP��!& Y .�( ����T!& *+

U��!& ., "��L&{J ^�k�!& :���M"? 
 ���T� '�D1� �,��� .�D&� �Q��� o ��� ���\ .D& 1��}T�!Z��{ �)��D §^���!& ¨ ,�����q

 Gy�k�!&� �ZT{ 1���}Z�T�!{ �;D §^��!& ¨P�PR)!&�? 
= 

�� 
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= 

G!�#� H!'� :}��#D G�S� H;�#D ���WF!& "�#$��� 2 2 3 2 33 5 3 33 2 33 3 3 4 3{J K����L& :��MN1 , :" "�#$�
�#D ~'  �0;#D U���!&"? 

����
 ���:p�#�  :"�#D ~'  �0;#D U���!& "Ta� "? 
G!���#� H��!'� :}Th H��T\�� 4 3 35 3 25 3���#�8{J K�����L& :��MN1 , :" ���T\&�, ����\�!�\ ���0S#$�8

��{`�]& �PR! �#D ~'  �0;#D"? 
������
 ����: "K'��(� : G��){ ���#D G�!+ �0;��#D o��T$� *1 '�A� ,���,�\U �0S#$�� 8

v�ak�!& C��Q Y f���d "h K�� �T\ ,&����� :}��,�\U H�S#$� ��d H���D c�!�� ��d8 5 9 93 5 3 5 3 55 73 2 25 53 5 3{ 
JU'�!& �U'� :��M,����\ �#T)$, N1 8 8"? 

P�� .D& .� :"}�#�Th HT\�� 8{K�� , :�#D GS� H;#D �#�Th H#T$� 8"? 
��hZ!& K�� :"§�\�!&¨K�(�� ,�#D GS� ^pR!& �#D "#$� *1 , : ^pR�!& mT\U

 � ,�T\U HT\U1§��\�!&¨ :��]&"? 
G!�#� H!'� :}��0h p  HS#$� 3 9 3 3 3 2 34 5 3 3{J K���L& :��MN1 , :"� Y HS#$� ��0h U�"? 

��hZ!& K�� :"N1 :Y �0�S� "#$�� ,�#D GS� *'\�RT!& H(��1 �, �#D "#$� 
Z��� "�h K�� �T\ ,HD *'D/#� �T, *'��  ,U��!& :} �0D'��h� �0A��Wh ��0D e'��) 2 25 5 3 5 3 3 35 5 5 4 4 2 35

�AU'0��5 5 5 35{J CD')!& :��M"? 
����
 ���: "K'(� :��� ��F!& P�{'  ���0h Y �#�Th ��WF!& "#$� 9 8 P��{')! �0

H!'� :}��WF!& %& Z�T�!{"? 
G!���#� H��!'� :}*������F!& ���A n���!�13 5 54 43 2 35 3 5{J K�����L& :��MN1 , :" ���A U�����!& ^]���A

��q�&� ���P!& Y *����F!&"? 
�������
 ������: " %& "�W���� .���� &�Pb����! �0!&'���,1 *'���(��� .�/���!& ^]����A} ����A

*������F!&{H��!'(D p���#�� , :}*������F!&{���WB .�/��!& ,5 j�k��q� ,�0)(���Q m
 ��A��+ �0����rD &'S$#�� ,��q�& Y %& v&/� �0!&',@D &��[ ��1 n!<� ,��U�$�9 3 2 3 3
= 

�� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

� �, �0! ���� &'0)�� *+ &���\ .�/S! "�3 3 2 3 53 2 2 55 5 33 9 22 5 33 2 4 3 4 4 m��� m;�, P(  &�`'#� *+� cS� P5 29 35 3 33 2 23 3 25 5 33 4 3
 .�!�L&3 94 3 2=��>?  

}&���\ .�/S! "�5 3 53 3 4 49 2{ HD�aQ1� *���� pD@\ 3 2 3 33 2 5 4 3 3}&'0)�� *+5 3 2 3 2{ p�W�!& K�)�� ���!& .� w 4 9 3 4 3 22 5 2 3
� }cS� P� �, �0! ����3 3 33 3 22 3 35 2 5{ �0!�T�1 ., 2 3 2 3 2 4}&�`'#� *+�5 5 33 2 4{)� G!+ 3 4 3 H!�} m;�, P�( 2 3 3 2 3 3

.�!�L& C��3 94 3 2 9 5{�0D "#�� &/�  x 3uAE�D �0�  ��)�� N1 2 2 54 44 43 22 3 3 33 4 42 4 2 3 9 3=�>? 

                                                                                       
= 

K/!&� NZF!& ,HD .��,�T!&� %& pW� K�)� ., &'(��1 �T� 9 3 w"?   

=� > G!�#� H!'� :}cS�� P�� �, �0! ���� &'0)�� *+ &���\ .�/S! "�3 23 3 9 23 3 2 2 52 33 3 2 3 55 5 32 5 3 4 3 4 4{J L&K���� :��M ,
N1 :" %��D &'��,��� ����!& .� &'0)�� *+ ,n,'� ., .�\�RT!& ^]�0! PTa, �� "�4

��d�&� v'�/!& ., cS� P� �, �0! ���� ,.��,�T!& K�)�� n!�)� �\���"? 
��ab!& Y ^�h : p�  ���ST� �TD /q&��1 %& K'�U �� ��S� K�� %& PW� .�4 4 43 32 3 2 33 3 3 33 5 34 5 5 33 5 3 4 43 2 2 C��SA�$!&4 9 34 4 2

 K��3=C��SA�$!& p�  "�T� ��TD /�q&�� ��! �u��E& p�  .k�{1 .�,4 4 4 49 3 3 2 24 4 2 3 33 33 2 2 3 34 2 3 5 4 3 4 3 ? p�  ^���1 .�,�4 3 3 33 2 3
�q�&� K�L�D /q1 �u�E&4 4 43 94 43 54 3 4 3 2 >H�S� t�),? 

 K���� � H���1 �Sk��, ��a��Q Y�3 3=W� *���\ ���, �P��0� �u���E& *1 m��TS� ���,12 23 3 93 3 5 3 2 2 34 3 3 34 3 34 3 *1� H��S9 3 3 5 3
HSW� *�\ �, �P0� �a!& *1� �0SW� *�\ �, �P0� ��$0!&3 2 3 22 2 9 3 3 3 2 2 23 3 9 3 3 33 33 5 3 5 34 43 3 3 4?> 

������
 �����: " P��Ta, H���W�! f���\< G!���#� K'��(�� :}"���{ ,P��Ta, ���� ,} .�/��S!
&���\{ n,'� p\�R, ., ,}&'0)�� *+{ %��D �A���\ .�, *'�T�(, H��S� ��A �T� ,

& K��)�� n!�)�� ,H!'�U� u�q P�� ��, ��0! %& ����� *��T�E& G�!+ &'�W���  ,.��,��T!
 �����T�rD H!'���U C����s� %& C����s G��!+ �0)D����+� �����T�+ "��W� �|'���< .��, G;��,�

�0)D'��"? 
G!�#� H!'� Y� :}cS�� P�� ��, ��0! ����� &'�0)�� *+ &����\ .�/�S! "��3 23 3 9 23 3 2 2 52 33 3 2 3 55 5 32 5 3 4 3 4 4{J K����L& :

��M*�0h� ,: 
= 

�� 
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= 

������:+  �/�q&�T!& ., cS� P� �, �0! ���� C�`&'T!& G!+ CDU�aT!& .� &'0)�� *
CW��#T!&�? 

 ���
:��d�& ., cS� P� �, �0! ���� �u�E�D ���!& .� &'0)�� *+ ? 
G!�#� H!'� :}.��!�L& m��� m;�, P�(  &�`'#� *+�3 9 5 5 34 3 2 5 29 5 33 2 3 3 23 4{J K����L& :��MN1 , :" *+�4

�/��� n!�)� G!+ &�`��4 ,py���W�L .�D/�T!& xuA+� ��,P� Y p)�� m;, P(  nW4
�| "#�� n!/� "? 

����
 ���: "K'(� : ��0)#��1 p�)!& C�#�'!& P�#D n�!�)(! *'\�RT!& ^]�A P#� *+�
 *���(!& .�, �A���B .�,� ,UP�WD �0��, .��!�L& Y p)��� m;�, P�(  UP�D �'�� �|

 ,�0ab� &'SW(� �!� pS�U &'D/\� &'�s <+ ,C�!�F!& ,��| �(��!& "�h�� Ku{+ .,3 7
�| mSS{1 N/!& "�, ,n!�)�� nD�a! &�`�� *+ ^]�| "{@ w"? 

H��!'� P��A�$, .��� :" }.���!�L& m���� m;��, P��( { UP��D �'��� ���A��B� ������ Y ,
n!< "W� �,L&�"? 

H!'� n!�, pD1 .� :" }m;,{p�#� , :mSq"? 
G!�#� H!'� Y� :}�� m;, P(  &�`'#� *+�9 5 32 3 2 3 3 25 5 33 4.�!�L& m3 94 3 2 5{J K���L& :��M*�0h� ,: 

������: UP�D �'�� "�)� .T��  .��!�L& C��� m;�, P�(  C�DU�aT!& G!+ &�`'#� *+� 
 .�D G��a� f&�U� ,~�a��+ .�D&� ,NPk!&� ,*����� ,PA�$,�  .ka!& H!�� ,��1�

H�D& .� `�W�? 
 ���
!:H�D %& �A/�q1 �T�  C�!�k!& �,L& ., .�!�L& C�� m;, P(   .�, ���P�!& Y 

K�b�)�]& v&/�? 
n!�, K�� :"K'(� G!�#� %& *1 n!<� �S�1 &<+ f��\ Y H#�Q ^pRD � �\ /q�� ] :

} m��� m;�, P�(  &�`'�#� *+� cS�� P�� ��, �0! ���� &'0)�� *+ &���\ .�/S! "�
.�!�L&{"? 

= 

�� 
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= 
=�Py� >:  H!'� G�#,=� K�L�D /q1 �u�E& p  ^��1 .,�3 9 2 34 43 5 34 3 4 44 3 2 3 3 3��q�&4 4 > ^��TS#!& c�S)q&

f��#, Y: 
"�(  : ,n�!< G�S� j��,� ,H,u��+ P#D P�U& .T  ,���!& ��Pa!�D �^��E�D `&�T!&

fP#D� �u�E& "W� H�, *�\ �, o�Th GS� g��#� H�r ? 
N�'$!& .D& U��)q& 'A� ,fP�1� �${ .D& H�!+ U�[1 �T\ ,NU�FW!& v&'h &/A�? 

)��! :!& ��Pa!& Y �^��E& *1 Y ~Pb�� ��!� � ���!& �S��1 &<r�  ,~����!& �| `&�T2
 *��\ �TD /q&�� H�r  ,HWS(D �u��! P()#, ��B ,�A�:!& Y &`�(�, *'�� *@D ,H,u�+8

C�SA�$!& Y H�,? 
N�'�!&� ,pWs�(!& v&'h &/A�? 

N�'�!& K�� : Y &`��(�, *'��� "�D ,H�WS(D �u��E& Y K'qP�!& �P�� �^��E�D `&�T!&8
, �A�:!& f���\ G�S� ~��D t ���, '�0  ,H�WS(D �u���! P�()#, ���B .��`�0R�S! &��0:8

 ��TD� �u��E& �U'Q fU�0�+ "W� C�SA�$!& Y "T� �TD /q&��  ,.�TSkT!& ��ThrD
f��\ GS� �T)k, H�L ,�AU�0�+ P#D "T�? 

pWs�(!& K��� :*�k�{E& &/�A C�SD�(, Y ��P�a!& &/A Y �U'\/T!& �^��E&�4 4 4 5 5 : p�A
��!& �Z�S� H��L ;C�b�#,� C���� v����U& ���A �^��E�D `&�� *1 �b� ]� ,~���!&� �5 3 5� 47 5 6 4 3

 G�!+ j���k�!& o��Th .�, �b�� .�T! ]+ ���d�& .�, H�SW� ��, �u�E& �P0� ]1 H�S�4 4 44 3 5 34 5 4 3 2 3 9
f��S� �, .�#)  ;�#z� "s�D 'A� ,j'T!&9 8 �? 

C!@k, :U���!�D %& CT{U ., :��T! ��/q&�, �P� t�{� %& t�{ .�, �0��, cS�� 
 G�!+ ��`'��� t�a!& �0���W�] � 'R�� ;f'��#D �0��� n�!< �(k� %�  ;.��'SFT!&
 H���` G�S� NP�#)!&� %& g�� .�, ;%& t{ ., �0�, cS� �TD &�/q1 '!� ,���z 

�0y��,` n��� �0!&',1 gS�� .�TSkT!& ")� ., ;.��'SFT!& t{ .,� ,H�W��− :
 ]+ P{1 �0�, "W�1 �T!%& �{U �,? 

= 

�� 
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  *.�)!�{ GS#  ,�u�E& "q` &<+ � ��!&�: 
G!�L& C!�a!& : K�, �1 �` ., ,`�W#S!� % H�S� t{ "\ �(k�  ;��SQ1 &� �\ *�\ *+

 pW�!& "T� C���)�]� ,C��& f/A �A�:! ;��ThE�D ��� �1 � Y .�Sq&P!& o,
 �T  ,HD�aQ1 GS�� Hk��D H�S� eP)�&� HS��� .T, �u�E& "A1� ���� GS� /q1

 ��T! ,��A��B� .���{� P�{1� UPD Y HS��� ., GS� ]� ,H! �|��� �A`�s cy�z!&
 P�� *��\� �u��E& pR�{� "�q` ��T! G�){ ,^pRD �A/q&�� �! <+ ;�u�E& "q`

 pW�S! v�b, �:�1 'A� ,�ZT{ ")��n!/D pW�!& f/q&�� �! ,? 
�PD *�`�(� ]� ,f'WS� N/!& K�T!& �0�, /q�� ]�f'�0)�& ��#D ]� ,f'�&U1 ? 

V����!& ��;��q+ .�TSk��T!& C����B *1 G��S� C��!]` H��S\ &/��A Y�  ����!� ,%& �`���W#!
H�S� ���P!& Y �A'S�� ,H�, �0��R�� ,�A�P� ., �0k��L ��b)�]&? 

 ��0! ���S  ,H,u��+ "�W� .�TSk�T!& .�, �u��E& Y "q&P�!& � ��!& fPq1 �, "\�
;% /�q1 �T�r  ;HD �0)W!�z, &'�T()�� *1 ��0! �'�$� ]� ,�|&'�d� �A��h1 %& G�S#  

 �0�'�({� ��0,]- m��SD ��T0, ,pS�QL& f���\ P�#D �u��E& "q` .T, �0k��L
 p�  ;fP��".�a�ab!&" ���T� .�D `&P�(T!& *1 ;NP�� .�D %& P��W� ��P�{ .�, ,

 pW�!& o, &UPD P0[ *�\� ,HdP{ ,��A� p�D c�S{ NP��!&�K�� H�1 , : K'��U ���
%& ,��$R�D p��, <] ��d ,��0#z(  c�k�!�D NP�� v�;�  ,��S))��  &� �\ m�(! ¡+ ,

K����� : %& K'���U K���� ?���0!�� *1 P��#D H��S)�- ,% mTS���1�= :H��S)(� ]>K���� , : ����
��0#z� �,P�#D n�!< K��� ��d ,NP�� eP�{+ ���s H��r  ,%& K'�U !K��� ?H�S)�-= : ]

S)(� *1 "W� n)!Z�TD H�r  H)S)� *r  ,HS)(� p�)!& H�)TS\ K'�(� *1 "W� H)!Z�TD m�1� ,H
K��?> 

C������!& C��!�a!& : "������ P���U&� H��\�� ���d �u���E& G��S� *����  ,&P����, *'���� *1
 Y H��/q&�, Y ^��TS#!& c�S)q& P�(  ,������ ]�,� �,` �0�, v�Q1� ,.�TSkT!&
= 

�� 
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= 
H�`U .,� .��,`¯! H�S� p)!& ~'(a!&: 

p# �R!&� n!�,� C���{ 'D1 gA< : *1 G!+ ,P���T!& .�� �(k�� ] .���,`�& ~'({
 H�) �#,� H��!+ H�!'q`� t�aS! H�) �#, P�#D P��T!& .� .��,`�& ~'({ mz(� '!�
 n�S� C{�W)��& G�!+ C�#�U< n�!< /a�] ,���� K�,� �` ., HSA1 �U�a,� fU'��!

�u�E& G!+ �`'#!& �d ,�`�!�D ^�,P!&� �&��L&� K&',L&? 
 C��& f/A�−G!�#� H!'� pA�  :}cS� P� �, �0! ���� &'0)�� *+ &���\ .�/S! "�{ 

−~���]�D .��SQL& U���!& Y m!Z� ? 
 � ���!�\ H�1� ,H�� ^p[ "\ '(� G!+ �A��B� C��!�T!& ., ^�0(�!& �#D gA<�

pSQL&? 
H�`U K�{ P��T!& GS� %& ~'({ �,1�:  K'�� '�A� ;H�� �0s'(� GS� ^�TS#!& ��\@ 

Y P�T{1� C����{ p�D1� n!�, �1 ,K��, ���\� �1 �`��W� m���\ ^&'�� ,H��� U'0R�T!& 
n��!< '��a�� �����T�� �Tk��� �1 ����us? e���q1 C���&�U Y P��T{1� p# �R��!& K����� : H���+

%& t{ ., H�S� �, p;(�? 
�0�L&� : pW�!& .,� V�� P�U& P(  ;�0�� %& t{ '(� � �A�,@� �!� ,&�`���

 pW�!& �.�,� f'�\�� N/�!& %& t�{ .�, ^p�[ ^�;�(D ,��k�!& p�D1 .D��\ ;���`U 
 H��,� Y �'�W�!& p�P�, pk��#!& `'�L& &'#W�& .�/!�\�� G�!+ &�`��� ,"�)� ��T!� ,

^pRD &��,�� �!� ,�u�E&? 
 �A���,1 ���1 m�W�� ��!� ,CD�ab�!&� ^���SF!& .�,� j����Th� "�y�W� jP�U& P��
K'�a� .�, "�\ .� ta!& �(�rD p{'!& ^�h P�� ,G!�#� %& t{ ., ^p[ ^�;(D 

 Y �T\ ;�u�+ G!+ ��\ .,"��ab!&" H�!'� ., ;�= : *��\ ��, �P�0� �u��E& *+
HSW�?> 

 g�b��� �/�(�  *��,@D .�TSk�T!& *&P�SD "qP� N/!& pD�a!& � ��!&� p,/!& �,1�
= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 H�),<� H��,1� fP0� ��] *L ;G�h �TD /q&��� g��#�� ,Pa!& H�S� ��(� H�r  ,&P{
.�TSkT!& ~'({ ¢�{?  

=C0W�, :> K��G!��#� %&= : *+� cS�� P�� ��, ��0! ����� &'�0)�� *+ &����\ .�/�S! "��
 .�!�L& m�� m;, P(  &�`'#�=��J >>K���L& :��?M 

��Pa!& Y� `'#k, .D& .�  lK�� :"hU K�� : ���ST� �TD /q&��1 ,%& K'�U ��
K�� ?C�SA�$!& Y :" .�,� ,C��SA�$!& Y "�T� ��TD /�q&�� �! �u�E& Y .k{1 .,

^����1���q�&� K�L���D /��q1 �u���E& Y "  ? NU���FW!& H��h�q1=���> �Sk��,� ,
=���?> 

C�&�U Y��Sk, P�� : "�u�E&� C�SA�$!& Y HST#D /q1 ^��1 .,�"? 
 * Y H���, *���\ ���, "��\ �u���E�D H��! ����B �S���1 &<+ � ����!& *1 C��T���!& C����& �A����

Sz, ^���h C����& ¢���! *L ;f����B� ,g���<� ,����\ .��, ,C���SA�$!&~����� ���S  ,���(  .���D
 p�)!& v'�/�!& *1 f�A��:  ��Pa!& �,1� ;�0�, g)� �! p)!&� �0�, v�� p)!& v'�/!&
 &/�A� ,��| /�q&�� H��r  �u��E& Y ��0�, g�)� ��!� C��SA�$!& Y ��0ST#� � ��!& *�\

C��& �uq �A'�? 
 *��Pa!&� C��& .�D �U�#)!& o ` Y ^�TS#!& n!�k, : 

!& *1 G�S� ^��TS#!& oTh1 ,H��, v��� N/�!& ����!& �u��E�D H�! ���B �S��1 &<+ � ���
 ����� "�A ,�u��E& Y ��0�, g)� �!� f��\ K�{ Y �0S#  p)!& v'�/!& Y &'�S)q&�
 o��T$!&� ,��P�a!&� C���& G���#, Y �u�F!& G�!+ o��h&U &/�A ��0 uq� ?] �1 H�!

.�WA/, GS� n!< Y &'�S)q& P�� ,�T0��D: 
�!(
:S�1 &<+ � ��!& *1  ,���\ .�, ,C��SA�$!& Y H��, *��\ �, "\ �u�E�D H! ��B �

�u�E& Y v'�/!& �#D GS� �Q1 *+� ,g�<�? 
�0�, �#D �\< ª@�� �T\ ,.�dPaT!& ., U'0T$!& gA/, &/A�? 

= 

�	 
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= 
&/A �0WA/, GS� &'!P)�&� :K'(#T!&� ,��ThE&� ,C�k!&� ,v�)�!�D? 

`U&'!& CT���!& C���D &'!P)�& P(  ;v�)�!& �,1 ;C�(Sz, j^��h ���{ ,C!@k�T!& Y �
g)� �! p)!&� �0�, v�� p)!& v'�/!& .�D ~��� �S ? 

C�k!& �,1�: 
� − ����#!& .��D ����T� .��#   lK���� : p��W�!& m����1 �m��S(  : n����T� �k��D&

n#��D°  ?K�� ,H��T� �kW  :K�� ,NP� m;W(  :" ?���T� �� n! �,"K���  :m�S� :
�[1 *1 j`U1 ?K�� :" ?&<�TD �R�" mS� :p�! ���� *1 ?K��� :" *1 m�TS� ��,1

 *��\ ��, �P�0� �a!& *1� ,�0SW� *�\ �, �P� ��$0!& *1� ,HSW� *�\ �, �P0� �u�E&
HSW�"  ? 

� − NUP��F!& P�#��� p��D1 .����  lK���� : %& K'���U K����� :" P��W#!& �S���1 &<+
 *���\ C����� "��\ H��� m���a,� ,���0�!�1 *��\ C�k��{ "��\ H�! %& g��)\ H,u���+ .k�a 

0�!�1�"  ? 
 ��, �P�0� �u��E& *1 G�S� ���ThE& K��zD .D&� ,pD�zF!& "(� P(  ;��ThE& �,1�

HSW� *�\ ? 
&'!�(  ;K'(#T!& �,1� : �^��E�D `&�� *1 �b� ] H�+− `'#k�, .�D& ��P�{ Y  l

 ]+ ,���d�& .�, H�SW� ��, �u��E& �P�0� ]1 H��S� �ZS� H�L ;C�b#, �1 C��� v���U&
!& o�Th ., �b� .T!�#z� "s�D &/A� ,j'T!& G!+ j���k= ?�> 

K&'�1 GS� ��Pa!& .� v&'$!& Y gA/T!& &/A v�aQ1 cS)q& P��: 
�!(
: GS� j�,� ,H,u�+ P#D P�U& .T  ;���!& �| `&�T!& ��Pa!& Y �^��E& *1 

fP#D� �u�E& "W� H�, *�\ �, o�Th GS� g��#� H�r  ,n!<? 
!+ U�[1 �T\ ,NU�FW!& v&'h &/A�fP�1� ,�${ .D& ¢ �a!& H�?? 

f�b�� fP�1� ,gS0T!& .� K�zD .D& HS(��?? 
= 

�� 
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N`��&P!&� ,N�z!& gaT!&� ,N��az!& K�� HD�?? 
U��)q& 'A� :N�'$!& .D&� ,NU��T!& ?  

N��az!& K�� :" %& K'��U K'��� :"�u��E& Y .k�{1 .�,"G��#, G�S� '�A  :
"�u�E& Y �S�1 .,"G!�#� H!'� n!< .,� ,= :,��0�, ���q H�S  C�k�a!�D ^��h . >
J"��T�!& :�M ^���h .��, *����  ,�u���E& p��A n��!< Y �`&���T!& C�k��a!& m�����  ,

 �D'W$, �u�E�D=� > ���T� ��P�{ Y ��T! ��( &',� ,C��SA�$!& Y H��, *��\ �, H��
l :"HSW� *�\ �, �P0� �u�E& *1"= �> ^�h P� *�\ �u�E& Y ���!& �Z! .,� ,

u���E& Y C��k��!�DG!���#� H��!'� H���,� ,�= :���0S�, ]+ eZ��$� u��  C��k��!�D ^���h .��, >
J��#�L& :���M .�, ��0SW� ��, j�D'(� G!+ C �;, H�S� C��k!& nS� CD'(� m���  ,

C�SA�$!& Y m��\ p)!& H�����" ? �A&=?> 
¡����!& K'��(!& : ���!� � ����!& �S���1 &<r��  ,~�����!& ���| `&���T!& ��P��a!& Y �^����E& *1

u��+ Y ~Pb�� H���r  ;H�WS(D �u���! P�()#, ���B ,�A���:!& Y &`��(�, *'��� *@�D ,H,
C�SA�$!& Y H�, *�\ �TD /q&��? 

N�'�!&� ,pWs�(!& V�W#!& pD1 v&'h &/A�? 
U����)q& '��A� : p��S� u��T!&� ,p����#!&� ,p��DL&� ,¡���,��!&� ,p��Ws�(!& %& P��W� p��D1

N���T!&� ,NU�(!& ? 
N�'�!& K�� :"�  ��Pa!& G�#, �,1�.��((aT!& .�, C��Th H!�� �, H�  ��ab! : *1

 *'���� *1� ,���#�Th .s���W!&� �A���:!�D �u���E& Y K'qP��!& ����A *�k��{E�D `&���T!&
 ��P�a!&� ,Z��Z#!& *-��(!& i��D ����!& Y cS�� ��, H�! ����� &/�0  ,���(�({ �TSk,

 ��ab!&"HSW� *�\ �, �P0�" K'qP!& �P� �^��E�D `&�T!&� ,.�TSkT!& ��ThrD� ,
 Y P��()#, ����B ,.��`�0R��S! &���0:, ,�A���:!& Y &`���(�, *'���� "��D ,H��WS(D �u���E&

 Y "�T� ��TD /�q&��  ,.�TSkT!& ��ThrD f��\ GS� ~�D t ��, &/0  ,HWS(D �u��!
= 

�
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= 
 G�S� �T)k�, H��L ;��AU�0�+ P�#D "�T� ��TD� ,�u��E& �U'Q U�0�+ "W� C�SA�$!&

f��\" ? �A& 
�!��!& K'(!& :S� K'Ta, ��Pa!& *1���!& Y H�, *�\ �TD m��W)!& G? 

 .��� v&'��$!& Y ���q- ��0h� H��S#h ����{ N�'��$!& .�D&� ,pD���zF!& v&'��h &/�A�
��Pa!& ? 

pD�zF!& K�� :"��Pa!& &/A Hh�� : *r�  ,G;�, ��TD /q&�� �! �S�1 &<+ � ��!& *1
 ;�u��E& G�S� �T)k, 'A� ,pQ�#T!& P[1 g\U� ,�^��E& C��B �u�E& Y ^��1

 �T�+ H�r  ,����!& Y H��, *��\ ��TD m��W�� ,�u�E& Y C�b#T!& ., f��h �TD /q&��
H�! K��(� *@\ : �`���#, .�� n,u��+ n�#�, u�0  ?� ��\ m��1� &/�\ m�S#  mk�!1

HS�," ? �A&=�> 
¡��!& gA/T!& :H�, v�� �, ]+ �u�E�D H! ���� *1 ta)k� ] H�1? 

 P#D H�, v�� �, H! ���� �T�r  � ��!& �S�1 &<r  Y ��0S#  p�)!& v'�/�!& �,1� ;H,u�+
 ��! �u�E& Y �0�S� �Q1 &<+ H�r  ,�| /q&�� H�r  �u�E& Y �0�S� �Q1� C�SA�$!&

H�, v�� �, ]+ H�� ���� u  ;�0�, �Wy�� .��? 
�A��B� C!Z)#T!& ., ,.�TS�)T!& ., cy&'s gA/, &/A� ? 

 Y  ¡'T�T!& "(��"HSy�k," H�1 PT{1 ��,E& .� K�� :" H��1 C����{ p�D1 .�� p���SD
K'(� *�\ :C��SA�$!& Y *��\ ��TD /�q&�� ] ? p�W�!&� ���P�{ ���B Y K'�(� : H��+

/q&��" ? .�D& �u��E& ���[� ,��S�, .�D&� ,�Z�{ .�D&� ,pT�Sa!& gA< H�!+�  �A&
 C�T��=�> p��a!& Z#!& pD1 .D&� ,=�> ghU .D& ¢ �a!&� ,=?> 

�Z{ .D& K�� :"���\ Y "�T� .�,� n�S� G�S� e`��T� *r�  ;�S��1 ��d ����� u�T� f
 *+� ,H,u��+� H\��[ Y n�!< .�, "�T� ��TD ���q�& Y N�'�h� g�'{ �^��E&

H\�[ Y "T� �, H�� �(� n!< .� v��" ? �A& 
= 

�� 
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= 

 C�T�� .D& �u�E& ��[ K���− "�A ,�S��1 &<+ ¡&�b��!& �1 N`'0�!& .� "�� P�� 
v�h@  ?�u�E& P#D g�< H�S� G(W� :"&<+ N/�!& ���!& H! ��B &�A��� ��s�D �S�1 

"��, ��0�, g�)� ��! p)!& v'�/!& �,1� ,�&Z� uD �u�E�D H�, v�� : &�b�, *'��� *1
,�u��E�D ��0�, g)� �!� CR{�  �1 �S� �1 g�< GS� V���!& ��#D K��� P�(  : H��+

.�� ��ab!& Y mWd �T\ ,H�, v�� �, H! ���� �T�+ H�1 ��ab!&� ,�u�E�D H! ���� 
 pW�!& �"�� H�1 :"K�� ?C�SA�$!& Y ��ST� �TD /q&��1 :" �! �u�E& Y .k{1 .,

��q�&� K�L�D /q1 �u�E& Y ^��1 .,� ,C�SA�$!& Y "T� �TD /q&��" .k�{� ,
 ,C�,�#!& C�D')!& G��#, &/�A� ,H��� p�� �, x��� ,HD %& �,1 �, "#  �Z)S� *1 �u�E&

�< j��B �u�E& &/A �S�1 .T  .��!�L& .�(D�k�!& �u��+ *��\ &/��A� ,��0S\ HD'
*�k��{rD �A'��#W�& .�/��!&� U�b���L&� .��h���0T!& .��,؛ p��W�!& K���� &/��0!�  � Y

��#!& .D ��T#! ��ab!& ��Pa!& :"H�SW� *��\ �, �P0� �u�E& *1 mTS� �,1" ; 
.ka!& �u�E& *�\ �0��D `'0#T!& �u�E&� ,P0#!& c��#)! �u!& *r ? 

H!'�� :",���q�&� K�L��D /�q1 �u��E& Y ^��1 ."N1 , : *��\ ��, G�S� ��Q1 &<+
 ;KP�#!&� �'b��!& g�h', &/�A� ,��q�&� K�L��D /q&�� H�r  v'�/!& ., HST#�

f��B H! ���� *1 g$� �!� ,g�/!& n!< H! ��B g�< ., v�� ., *r " ? �A& 
C��& .� gA/T!& &/A v�aQ1 v�h1�: 

G�#T!& *@D :� P� �, �0! ���� ���1 G�S� KP� �, C��& Y ��!� ,H�� &'0)�& �T, cS
�0;#D ., &'D')� �! *+� ,�|'�< �y�� �0! ���� ���!& .� �0y�0)�& `�$TD? 

v&'$!& &/A �\< :C�T�� .D& �u�E& ��[� ,�Z{ .D&? 
C�T�� .D& �u�E& ��[ K�� :"G!�#� H!'��= : ��0! ����� &'�0)�� *+ &����\ .�/S! "�

cS� P� �,J >K���L& :�� M cS�� P�� ��, H�! ����� ^p�[ .� p0)�T!& *1 GS� KP�
f��B ., cS� �, H! ���� ^p[ .� p0)�T!& *1 GS� KP� ]� ,H�," ? �A& 

= 

�� 
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= 
 ��#!& .D ��T� ��P{ �,1� l &'D��h@  ;H�SW� ��, g�$� �u�E& *1 H�  N/!&�

HSQ�{ �TD H��: 
" pW�!& *1 � ��#!& .D ��T� �S�1 �T! n!< K��l gSs� , p�W�!& .�, � *1

 p�W�!& H! K�(  HW�< ., �P(� �, H! ����� :" *��\ ��, �P�0� �u��E& *1 m�TS� ��,1
H�SW� *��\ ��, �P�0� ��a!& *1� ,��0SW� *��\ ��, �P� ��$0!& *1� ,HSW�" *1 �'�S#,� ,

v'�/!& o�Th *&��B CD')!& gh'� ]� ,H�, v�� �, ����, gh'� �T�+ CD')!&" ? 
, �P0� H�1 `&�T!& *@D� ,n�!< t�{&'!� x�[� ��\ ., �u�E& H� ��� �T, HSW� *�\ �

H�� ��u�+� H�, CD'� �u�E& *'�� �T, ? 
� HD&'Q �0:� N/!&− �S�1 G!�#� %&� − v��� ��, H�! ���� �T�r  �S�1 &<+ � ��!& *1 

 H��r  �u��E& Y �0�S� �Q1� C�SA�$!& Y �0S#  p)!& v'�/!& �,1� ;H,u�+ P#D H�,
 /q&���|? 

 C�(Sz, j^�h C��& *L ;H�  *��S)F� ]� G�#T!& &/A GS� *]P� ��Pa!&� C��&�
 P���(� H���  ��P�a!& �,1� ,�0�, g)� �! p)!&� �0�, v�� p)!& v'�/!& .�D ~��� �S 

C��& G�#, *'��  ,P�(T!& GS� tSzT!& "Ta�  ,~usE& &/0! : �0! ���� &'0)�� *+
 ,H�, &'D�� �T, cS� P� �,H�� &'0)�&�? 

 ;`'#k�, .�D& ��P�a! ju��@�� .�, K�L& gA/�T!& v�a�Q1 H��!+ g�A< ��, �,1�
�0�, v�W�L n!<� ;c#� ., 'SF� ] �0S� : 

� −�u��+ H�#, t�W� �! �( ��, *�\ �1 ,�u�E& .� P�U& &<+ � ��!& *1   ^pk�� G�){
?~���!& �1 ,���!& G�#TD pA �^��E& *+ K�(� c��  ,H� ? 

� −¢�! *1  ]+ *'��� ] *�k�{E&� ,*�k�{E& "�D�(, Y ^��h ��Pa!& Y �^��E& 
 K��{ Y *'��� ��, ��| `'b(T!& �^��E& *1 CSD�(T!& gh'TD KP  ,�u�E& K�{ Y

~���!& �1 �`�!& GS� �0ST{ �b� ]� ,�u�E&? 
= 

�� 
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= 
� −¢���SD ��P��a!& `U'��! ~�����!& �1 �����!& ���| `&���T!& *���\ '��! �^����E& *1  :" .��,

 ,iSq1H,u�+ Y mWd �1 ,~PQ �1"? 
 ��#!& .D ��T� ��P{ �,1� l ��, �P0� �u�E& *1 G�#T!&� ,C��& G�#TD '0 

 pW�!& *L ;H�, v�� �T, HSW� *�\ � "�Ta� H��r  �(Sz, *�\ �,� ,"b�� �!� tSs1
 `'#k, .D& ��P{ Y ^�h �, 'A� ,P�(T!& GS�l? 

 pW�!& *L� � ��T� �[& �T! n!< K�� l� *1 p�W�!& H�! *��D@  ;H! ��� � *1
 "b��� ��!� ,~usE& ¢�SD HSW� *�\ �, �P0� �u�E& � ~Pb�D H�TS#! ;n�!< Y

/���{ �S�1 ., "\ Y `'0#T!& 'A n!< <+ ;H)��W�� ���!& ., H)D'�? 
*&�,1 �0�S� `��  ;��ThE& e'�` �,1�: 

� − �u�E�D H! ���� H�r  ;�,'T� �S�1 .T�  p�a, ��ThE& *1  v�� N/!& ���!&
 Y ��0S#�� *��\ p�)!& v'�/�!& .�, H�S� �Q1 �, ����, GS� ��ThE& P(#�� �!� ,H�,
 P���@� Y Ca���Q mk��! ���ThE& "�(� Y K��zD .�D&� pD��zF!& �U��W�� ,C�SA�$!&

K��(  C��T�� .�D& �u��E& ���[ C!@k�T!& f/�A Y �&Z�!& U�{ P�� ,K�L& gA/T!& :
"�0;#D ., v�)  v'�< H! ., v��� ��, �����, p;�)(� ��T�+ C�D')!& *r  �#D *�` 

 ,v��� .�, ��{ GS� ] ,g)� �! ., ��{ GS� H�  ~�D '0  H�, g)� �! �, �,1 ,H�,
 .�, C�D')!& .T;�)� H,u��+ *r�  ,�S��1 &<+ � ���!& Y ]+ ���&Z� &/�A Y m�TS� �,�

!& v'�/!& H! ���� "A� ,H�, v�� N/!& ���!& �u�E�D H! ����  ;���!& Y ��0S#  p)
*� ��#, *]'� H�  &/A ?�u�E& Y �0�, g)� �!� ���!& K�{" ? .�/A �\< �d  �A&

C!@kT!& K�1 Y H)Sb  �, GS� .�!'(!&? 
� −P�T{1 ���,E& .�� "�(� �, �0# P� ��ThE& e'�` *1  : ��0S#  p�)!& v'�/�!& *1

%&� ,�| /q&�� H�r  �u�E& Y �0�S� �Q1� C�SA�$!& Y � ��!&�S�1 G!�#�  ?  
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=� > G!�#� H!'� :}C�)  *'�� ] G){ �A'S����� 3 2 94 43 5 3 33 3 32 5 5{J K���L& :�MN1 , :" &'S����− ��0�1
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C���)�!�D `&���T!& *1 G��S� KP��� : .��,- &<+ N/��!& c#;��)kT!�\ ,H����` .��� "��h�!& C���) 
p��#� ,H���` x��� G�){ f'S)� �1 ,f'(d�1� f'kW{5 3 3 : ,�u��E& �R�)�� G�){ �A'S����

 .�� *�k��+ `U G�S� *�UP(� ] ��aD ,���!& C\'[ �k���� *�k��+ "�)� ]� ,H���`
 ^��#;�!& *'��)�� �u��E& K�1 Y &'���\ ��L ;�u�E& gWkD H����+ ]� HD�� ]�
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hZ!& K���� :"N1 : H�!'� ���\ C��)  G��#, G�S� KP��� ,��\ C�)  V��!& .)�� ] G){

¤ :}% HS\ .�P!& *'���{"? 
V���W� .��D& K���� ::"p���#� :%���D x���[ *'���� ] G��){" ?C���!�#!& p��D1 .��� N�U�− 

 �S�1 .D P��� *��{ .D "��(,� NPk!&� ��1 .D o�D�!&� �`�)�� .ka!&� PA�$,�
n!<'a�? 

~�a���+ .��D P��Ta, K����� :" .��, f����B� ����DZ!& .��D ������ .��� N���AZ!& .��� p����SD
 H�S� KZ�1 H�1 ^�TS#!&}C�)  *'�� ] G){ �A'S����{N1 , : .� .,�, .)�� ] G){

H��`"? 
K�� *��W� pD1 .� :"H! K�(  P#� G!+ "hU ^�h : G�){ V���!& o, "��(� ��F� ]1

P#� K�(  ?C�)  *'�� ] : %& K'�U o, mS��� P� �� �! G){ m�1 �,@  ,C�)  .�
C�)  *'�� G){ "���1 *1 *�P��� .�zW!& &<�" ?n!< "�, �T� .D& .� N�U�? 

G!�#� H!'� :}H�S! H�S\ .�P�!& *'����4 49 65 35 5 37 3 5{J K����L& :�MN1 , :" .�P�!& *'��� G�){�
f��B *�` Cb!�q % �0S\ �`�W#!&� C��z!&�"? 

V�W� .D& K�� :" % P�{')!& iSF�¤"? 
�)� .��` :}% HS\ .�P!& *'���{K�� , :%& ]+ H!+ ]"? 

P�� .D& K�� :" ,���\ *'��� ] G){}% H�S\ .�P�!& *'����{ �����` o�, *'��� ] ,
��\"? 

���h .D& K�� :"N1 : H��  ���! �b�!�q % P�{')!& *'��� ,H��` .� .,�, .)�� ]8
`&P�L& ., H��` �, oSF�� ,x�[5"? 
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 %& PW� pD1 .� N�Ul"? 

� H�1 .�a�ab!& Y �K��= :&'!'(� G){ V��!& "���1 *1 j�,1 *r  ,%& ]+ H!+ ] 
G!�#� %& GS� �|�k{� �0(aD ]+ �0!&',1� �A^�,` p�, &'Tb� �A'!��?> 
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C�)�!& ., H�S� cq1 ")(!� ? 
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 �����:��b���  H���� o��h�� G��){ H����` Y .,���T!& ^u)��D&�  P��#D %���D �\�R��, 8
H�  �(a, H�S� ��kT), ,H��` GS� �T�(, ")(� *1 ., ��1� H�S� P[1 ,H,u�+8 8 8? 
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�u�E& Y K'qP!&� ���!& x�� ., *'ST#� �, H�S� G�F� ] %&4"? 
H!'� *��{ .D "��(, .� :" }&'0)�& *r {&'TS�1� ��!�)� .� ,"? 

H!'� PA�$, .�� :" }&'0)�& *r {K�� , :&'D�� *r "? 
K�� ,H�D1 .� ,���� .D ��RA .� :" .�� H!@k�� H��!+ g�)\ *&��, .D nST!& PW� *13

^��[1���� H�!+ g)�  , :"'A ]+ H!+ ] N/!& %& n�!+ PT{1 ¡r  ,n�S� �u� ? �,1
 %& K'�U ��F, .� p�!@k� p!+ mW)\ n�r  ,P#Dw � ]� ,HD x�q@�� ,C�, .,

%�D ]+ �'� ]� K'{ ? %& K'��U ���q *@[ ., *�\ � f��z�1 %& *1 ,C��, .�,
pW�!& �#�  ,�'W�!&6 !P�k!& �#�� !�#�����R#!&  ! Y H�0h� ��� ��� ,&���q %& f&Z�$ w 8
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C��PT!�D �R � ,���\ %& K'�U *'�@� C��PT!& "A1 t�s� ,�u�E&  �C�TD ? ��TS 
 ,�A�/��q@  ,�0��S� &�P)R���� �A'��)�� *1 G��S� j�,&/�� ,n��!< ����� n�!< j1Uw 2 3
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���b�"? 
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���\� ��)S� o,3 2 32 53 3 39 4�2=�>? 
                                                                                       

=� > G!�#� H!'� :}^p[ ., �)T�B �T�1 &'TS�&��
2 3 2 34 42 2 3 55 93 3 3 2{J K����L& :��MN1 , :" ��0�1 &'�TS�&

!&&���\ �1 8u�S� *�\ ^&'� v�a!& Y .�\�RT!& K&',1 ., f')T�B �T�1 *'�,�T"? 
��'#�
 ���: "N1 :&���\ �1 *�\ u�S� ,taD &�0� U���!& K�, ., ��/q1"? 

N`U��T!& K�� :"G!�#� H!'�� :}^p[ .,�
2 3 7{ ^p�[ ���& H��S� o��� ��, o��Th P���� ,

.�\�RT!& K&',1 ., *'TSkT!& f&'{ ��W,"? 
������� ��
 : "G!��#� H�!'�� :}Hk�Tq H�S! *@�  ^p�[ .�, �)�T�B ��T�1 &'�TS�&�5 3 5 2 2 3 55 4 4 4 49 39 33 �

2 3 2 35 93 3 2{ 
G!�#� %& K�� ,��FT!&� ��F!& G){ ���\� "�S� "\ ��TF)! P�\'� :} "S�� .,�2 5 2 3 2 33

� mWk��\ ���, ����� "��\ G '��� ���d C��,��(!& �'��� "��B ���TD j@���3 3 3 3 22 3 3 9 3 3 33 5� 2 9 5 53 6 2 94 4 43 33 4 2*'��TS:� ] ���A3 25 23 5 5{J  K-
*&�T� :���M"? 

%& K'�� Y ����Wh .�D P�#�� .�� :"}^p�[ .�, �)��T�B ��T�1 &'�TS�&�{p��#� , : .��,
.�\�RT!&"? 

PA�$, .� :" }^p[ ., �)T�B �T�1{K�� , :^pR!& ., ��FT!&"? 
 P��C�T���!& C�- Y ^�TS#!& cS)q&f/�A K����L& C��� CF���� p�A "�A  Y C�,P()T!& 

k!& K�1�U'1 �.�!'� GS� ?]  : 
K�L& K'��(!& : P��A�$, .��� e������ ,V���W� .��D& .��� &/��A ���Q ;�k���!�D K'��(!&

 i�b�F)!& cSk!& �#D pTk� P�� ,�u� .D ���(!& P�W� 'D1 K�� HD� ,C,����
�Fk�? 

¡��!& K'(!& :",�a, GS� K���L& C�- &'ST{� ,*�)T�a, .�)��& *@D K'(!&: 
�0�, :�!& C�-� ,CST$, ��1 C�T���!& m����  ;���a, ��TAu\� ,�0! C��W, ��k�, CT��

 %& K'��! ]���1 �0S\� ��T\ �&Z��S! p���W!&� ,CS �� �TF!& �0�, H! %& "#h �d ,
K'(!& &/A GS� mFk� �,� mbbq �y���!& C�©  ;C�!�)!& �y���!& C�- Y? 

= 

�� 
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= 
�0�,� :��!& "Q1 .� ] ,�TF!& CS �� .� *�\ K���L& .� K&�k!& *1 &'S#$  ;CT�

 ;��TF!& .�, C�S ��!& *�P���� ��T�+� ;*-��(!& ����D n�!< "�W� �,'S#, CT���!& ��{
 ��1 ;PA�$, .� ,��$� pD1 .D& e�U �T\ ;Cq'k�, K���L& C�- .�� �! &/A GS��

 %& K'�U &'!@� �m�!Z�  ,V�TqL& C#DUL& P#D �TF!& .� :} .�� n�'!@k��
K���L&{? 

���\ �y���!& *1 mW�� �!� C��- K�Z�� "�W� UP�D ��Z�B Y "b��!& C�,'S#,� ��TF� m
K���L&? 

�0�,� : V���!&� `U�R�!& ��#W!��\ ;K��)� ���D .�\�RT!& K&',1 ., /[ �, K���L& *1
 .�� �Q �T\ ;CT���!& "Q1 .� ] ,K���L& nS� .� CD�ab!& K&�� *�\� ,�<�R!&

����DU p��D1 .��D ^���z� :}K�����L& .��� n�'!@k���{K���� ; :�  n�'!@k��� .��, /��[ ���T
 "��� '�0  ;���), �1 C�,1 �1 P�W� �1 C�D&` .�, ;K��)� ���B Y .�TSkT!& G!+ .�\�RT!&

 pW�S! �^�R� �, HD o�b�? 
 K�����L& C��-� ,K����L& C��- P�#D C�T���!& �k�� %& *L ;�k��!& �0;�#D ��hU ��T�+�
 �,'k��(, ���({ �A�����! H���  "��#$� ] &/��A� ;����S, H!'���U� % H��S\ �����T!& m��S#h

&`�Pa, % �0k�Tq "#h� CT���S! �T�k(� C���& CT���!& CTk� C�- Y *r  n!/\� ,
 .�, ]+ N����!& "���! ��0�  "�a, ]� ,.�\�kT!&� G,�)�!&� GD�(!& N/!� H!'��!�

�TF!&? 
 Y �0���D �0 uq �T�+� ;H�&< Y ��a, "��!& ��{ *1 GS� *'(�)� C#DUL& CTyL&�

��!& ��,L& H�, /q@� N/!& o�'T!&&P{1 H! iF�  " : ;CT���!& "Q1 ., *'�� "A
N1 : .��, "������ ���TF!& ����F� �1 ,���TF� ���d ta)k��T!& "�����  ,�0)Tk��� "��W�

 ��Tq .�, �1 ��TF!& .�, "���!& ta)k�, G�z#�� �TF� �1 ,V�TqL& C#DUL&
?�TF!&? 

= 

�� 
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= 

G!�#� H!'� :}HkTq HS! *@ 5 3 5 5 4 49 9 33{J K���L& :��MN1 , :"HkTq % *1 HT�a "? 
& K����p��B&�T! :" ,�u����! �'�P��!�\ C��,�#!& .�P��!& �!�b��, .��, H������ ���T�  t�����

��'k\� CW#�!& �U�T�� f�y�#[ C,��+�"? 
¡'D�b!& K�� :"*��k�T!& K�� : .�T! �TF!& Gz#�  ,��k�1 CkTq CT���!& �k(�

.�T���!& GS� ��'� p��W!&� ,C��& f/A Y G!�#� %& �\<"? 
�����h .��D& .��� :" }k��Tq % *@�� H{K���� , : ,V@��W!& �;��{ .��T! V���Tq1 C��#DU1

 ,G�D�(!& N�/�! Hk�Tq� ,e1U ���{ H#;�� Hk�Tq ,K'��!&� % p��W!& �TF!&�
HkTq "�Wk!& .D]� ,.�\�kTS! CkTq� ,G,�)�S! HkTq�"? 

p# �R!& K�� :" %& K'�U .�� � ,C�T���!& G�S� c�h�1 .�T! H��Tq1 C#DU1 *1
0��� "��h&�S!� ,�0���1 C��dud n��!< .��, VU���S! %& K'���U ���S#� ���S  ,� � ";�� 

&< VU��!& 
 .��D &�'�� ]+ .�TSk�T!& ��S#� ��!� ,H�S�, ���! N/�!& VU���!& GS� ��:#!& ^���!&

&'!�� G){ ,.��U��!& : ,��T0��D &�'�� *��Wh �q-� ,^��B V��!& �:�1 VU�  *�\ '!
C!�h�!& Y &'!�� n!/\�"? 

G!�#� H!'� Y� :}HkTq HS! *@ 5 3 5 5 4 49 9 33{J ��L&K� :��M*]'� ,: 
������: *@�  �u��!& G��#,� ,��T0�  ��,� ���q�&� ���P�!& H�SS  ,�u�\ ��)�)��& H�1 

 fU���)q&� ,p# �R��!&� ,��A&���D+� ,�`���)�� ,^���z�� ,.k��a!& H��!�� ,Hk��Tq K'����S!
N�z!&? 

.ka!& K�� :"��q�&� ���P!& % ,�u\ ��)�, &/A�"? 
K�� V�W� .D& .� ,x�a;!& .� "R� e�U� :"\ %& K'�U *� � C��� �#D &<+

Ck�Tq Y �TF!& n!< v�;  ,CT���!& �Tq ,&'T�� 9 ?1��� ��d :} ��T�1 &'�TS�&�
K'��S!� HkTq % *@  ^p[ ., �)T�B{ ?K�� :H!'�� :}Hk�Tq % *@� { ���)�, ,

= 

�� 
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= 
 K'����!& �0���� %& �0��� %& "��#$  ,�UL& Y ���,� j&'Tk��!& Y ���, % ,�u��\

&P{&�8"? 
�F�!& K�� :"Hk�� G!+ K'��!& f/q@� N/!& �0k!& ���1"? 

��� ��
 ���: " ,��a�Q `����rD p�(0�W!& ���D 'D1 ¢ �a!& ��,E& f&�U �, &/A P����
K�� .�(SD ., "hU .� ,t�([ .D %& PW� .� :§ %& K'��U m��1 � N`&'�D '�A�

m�S(  ,���  ��#� 'A� ,e�(!&8 5 :K��(  ?C�T���!& Y K'�(� ��, ,%& K'��U ���: " %
��$S! V�Tq1 C#DU1� ,�0kTq" ?mS� :K��� ?P�{1 .�, H�D G�!�1 P�{1 ��T  :" ] 

�SkT!& n�q1 ., HD t{1 m�1 ��! ,nW�h ., Hh�F)k� �0k!& ]� ¨"? 
 ���
!:f��#,� ,H)�W! ta)k, %& �0� *1  :K'��S!� HkTq %& m�W! *r ? 

K�� p{���!& C�!�#!& pD1 .� ��1 .D o�D�!& e�U P�� :"  %& K'�U *�\� G���� ,3
 /��q@� ���d ,�AP0��[ .��T! V���Tq1 C��#DU1 *'���� ,Ck��Tq G��S� �0Tk��(�  ,C��T���!�D
 �0�� '�A� ,C�W#�S! HS#$�  ,H�\ �W� N/!& H�, /q@�  ,H�  fP�D v�;�  �TF!&

%& ? N/��! �0���� ,K'����S! �0��� *'����  ,�0���1 Ck��Tq G��S� p��(D ���, �k��(� ���d
 ,.�\�kTS! �0�� ,G,�)�S! �0�� ,GD�(!&"�Wk!& .D] �0��"? 

�����
 ���: "K��� .�, K'�� ,v&'b�!�D n�!< Y K&'��L& G�!�1�5 :H�!'� :} % *@� 
HkTq{ ,§�u\ ��)) &¨ HTk�� Zy��h ���B ��TF!& *1 GS� C$a!& ��ThE n!<� ,w

 ��Tq *'�� *1 gh'! ,C�!�#!& 'D1 K�� �T\ ,�0� H�  % *�\ '!� ,�0�1 C)� GS�
1 C)� GS� �,'k(, CT���!&8�0� ? �T  CkTq GS� HTk� Y �S#!& "A1 cS)q& �T�+�

 .� �F!& ., ���\< N/!& ��B H!�� uy�� �S#� ] �T  ,n!< ., ��\1 GS� �,@  ,���`
C�!�#!& pD1 ?���q& �, CaQ GS� Ca�&'!& C!]P!& ,j�\< ., ��Th+ Y�5 5"? 
G!�#� H!'� :}K'��S!�4 5 9 4 3{J K���L& :��MN1 , :"�TF!& ., �0� K'���S! G�z#� �

�"? 
= 

�� 
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= 

pB&�T!& K�� :N1 :"C�� �P, Hy�k�� Hk��! H)���\ H�, K'��S! &'z�1 �d"? 
G!�#� H!'� Y� :}K'��S!�4 5 9 4 3{J K���L& :��M*]'� ,: 

������: .��� �! �T\ ^p[ n!< ., K'��S! ��!� %& �\/D *��& �u\ ��)�, H�1 
1 C#DU1 GS� �'k(, �TF!& *1� ,^p[ n!< ., % ., V�W� .D& K'� &/A� ,�0�

CaSs pD1 .D pS� C�&�U? 
 ���
!:K'��S! n!< *1  ?U'0T$!& .� N`U��T!& f��{? 

K�� CRy�� pD1 .D G�', .� :" pW�!& �0� .� U&Z$!& .D G�a� m!@��K�(  , :
�TF!& �Tq 'A2 5"? 

 %& K'�U �0� Y &'�S)q&� �K&'�1 CkTq GS� fP#D: 
�����:P#D C��SFS! H�1 �`�)� H!�� ,f? 

��� ��
 ���: "*'Sy�� K�(  :fP#D ., �,L& pS� .T! *'�� ? ��D pD1 .� &/A e�U
�' �, ��P{ H�  ^�h� ,C��Th �`�)�� pS��"? 

 ���
!: pW�!& CD&�(! H�1  ��d�U', pW�!& "#h ., K'� &/A� ,�dU+8 8? 
"����
!: K'���!& �0� *1  �F!& �k�(�� C����W!& ��0k�!& G�S� `�`��, G�S� ��T

C#DU1? 
��
�
!:p# �R!& H!�� ,C,�#!& .�TSkT!& �!�b, Y ���b, H�1 ? 

������ �����
 ������: "*�����q- K������ : CaSb���T!�D �����,E& H����  ��b���)� ����TF!& *+
^p��!& K��, Y ��b�)� ��T\ ,.�TSk�TS! ? ,C��T�� .�D& C�,u#!& ���,E& ��F��[ K����

%& HT{U :�L& �Q1 'A� ,cSk!& ��\1� n!�, K'� &/A�K&'"? 
-$�.�
!: ���D p�D1 "�#  n�!< *1 N�U� ,�uk�!&� �&���!& Y ���b�, n!< *1 

p#F�!& f&�U ,�T��? 
G!�#� H!'� :}GD�(!& N/!�3 2 5 2 4 4 3{J K���L& :��MN1 , :" %& K'��U C�D&�� N�/�!�� ,

= 

�� 
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= 
 "��a� ] ���r  C�Pb�!& *���, ��TF!& ��0! "�#h ,g�SzT!& '��D� ��[�A '��D ��A�6 4 5

�0!"? 
p�B&�T!& K�� :" P��� ,^]�� �Wk�� H���R��� H�SA1 .�, G�D�(!& e�< H��, &'�z�1 ��d

 K'��!& iq � P�W� G��D *�` ,.�TSk�T!& g�SzT!& H�q1 G�D� �[�A p�WD n!<
" '�� �T["? 

G!�#� H!'� Y cS)q&� :}GD�(!& N/!�3 2 5 2 4 4 3{J K���L& :��MK&'�1 Cdud GS� ,: 
�����:PA�$, H!�� ,�[�A '�D ��1 ? 

�S�P!& pD1 .�K��  :"�@R�!& "A1 ., "h�! ,H�S� %& CT{U ,.�ka!& .D pS� K�� :
 Y j1�� �,1§K���L&¨ :}K'���S!� Hk�Tq % *@�  ^p�[ ., �)T�B �T�1 &'TS�&�{ 

K�� ?C��& :�#� !K�� :K�� ?�A �)�L ���r  :�#�!"? 
V�W� .D& .� :"�D�)\ H�!+ g)�  ,GD�(!& N�< .� H!@k� H�!+ g)\ �P$� *18 2 3 :�� ��Z

��,'� ���S� n!< GD@  ,�A .a� ��1"? 
 ���
!:K��� N��(T!& P�#�� e�U ,�0S\ ���� ��1  :" V��W� .�D& G�!+ �P�$� g�)\

K�� GD�(!& N< .� H!@k� :V�W� .D& H�!+ g)�  :"K'(� ��\ P� : n�!< GD@  ,�A ��+w
&'!��� ,��,'� ���S� :GD�� ��< �0S\ ����"? 

"����
:T!& '�D� �[�A '�D ��1 N�z!&� ,p# �R!& H!�� ,gSz? 
��� ��
 ���: " ;g�SzT!& p��D� ��[�A p�D G!+ ��b� H�r  GD�(!& N�< �0� �,1�

 Y ��0#, &'Sq`� �u�E& K�1 Y� C�SA�$!& Y �[�A p�D &�U�&� gSzT!& p�D *L
 %& K'��! �W;B g#R!& �H�! C���T{� : �A� ��\� ,H!'���!� % C���s �0TSk�,

��R#S! C�T{9 34%& K'�U �� g!�s pDL C��s� C��1� � ? '��D� �T�[ P�W� '��D �,1�
 " '�− �0T� ^��D1 &'��\ *+� − ,�A�/D��� �A'DU�{ "D ,n!< GS� �A'( &'� �S  

 H�P�b�� Y �0! g!�s pD1 �< *�\ &/0!� ;K'��!& v�{ GS� ���� *'zD &'�!�,�6 3
= 

�� 
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= 

�|�� �PR! ,�A��B ., P[1 C�,u!& ?d1 Y K'(� &/0!�H�P�b� ^��: 
U+/���3! -����] ������ ����L� [
 G����C8 8 6 88 8  

 
)�����CS ������4 )�����C�� �����] 2������/N�; _ 7 7  

 `�'����] -�����.A 0 a#����� W
��������; 8 8 9  
 

)����b�� �����4 >#����c3 �����$ �������] >�����; 9 8 9 ; Q 8 7  
 
/�������� d/����� dU������ 1Fc����H �����N�6 88 7 87  

 
)����Z��e�
! �����L� �f������ �����5% Y����L�; ; 8 98 8 8 8  

 <���]�� 2����
g\ ����$ <��@����
 ����,3!6 7  
 

 ^ J@���� �S!8 7)���b
!(
 h/����.�
; 7 7"i  
 K&'�1 GS� �'�!& �0T0� Y &'�S)q&�: 

�����:p# �R!& H!�� ,"W� ., �0! *�\ �T\ &PD1 �0! H�1 8? 
 ���
!:.�TSkT!& �,1 p!'! "#h H�1 w ?pS� H!��l�`�)�� ,? 

�`�)� .� :"K�(  GD�(!& N< �0� .� "�� H�1 : %& K'���! CT#s *�\2 5 � *��\ ��,
Y'� �TS  ,��{¥fP#D ., �,L& p!'! "#h w 5"? 

"����
!:H�SA1� �u��E& C��'#, Y *� �b�� 5 ? ,�`��)�� ,.k�a!&� ,V��W� .�D& H�!��
��A&�D+�? 

��� ��
 ���: "%& �0T{U ,^�TS#!& ., ����\ C�y�s K'� &/A�"? 
V�W� .D& K�� :"V��Tq1 Ck�Tq GS� �k(� CT���!& m���  : "���� .�, .��D C�#DU1

P{&� �Tq� ,�0�S�C#DU1 GS� �k(�  :G�D�(!& N/�!� K'��S!� %−p��#�  : C�D&��
 pW�!& �− p�W�!& C�D&�(! '�0  K'��S!� % *�\ �T  � p�W�!& /�q@� ��!� , � .�,

�����[ ���TF!&8 ? H!'���U %& �W��� ���TS  � ����D '��D1 `Uw l Y C��D&�(!& g�b���3
 %& K'��U *L ,%& "�W�� Y H�D "�Ta� "�#$  ,.�TSkT!& �K��� :, U'�� ] ��, 

��PQ ��\��"? 
�`�)� .� :"K��(  GD�(!& N< �0� .� "�� H�1 : %& K'���! C�T#s *��\� ��TS  ,

 %& K'�U GS� C�PQ ,%& "�W� Y �T�� ��D 'D1 H�S� "T{ ,Y'�8 5 5�"? 
= 

�	 
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= 
K�� ��A&�D+ .� ,�T�L& .� :" �T�� ��D 'D1 *�\ X p�W�!& �0�� *u#$� �

�uk!&� �&��!& Y3 5 ?��A&�DE mS( : pS� *�\ �,  lK��� ?H��  K'(� : p�S� *��\®
H�  �AP[19"? 

��
�
!:^�[ ��{ H#;� ��,E& G!+ H�1  ?N`U��T!& f��{? 
-$�.�
!: %& K'�U �0�� �0T0� *1  � ,C�dud p�A� ��0k!& p��D GS� `�`�,

~&�#!& "A1 ., C��Th G!+ N�z!& HWk�� ,C���{ 'D1 H!��? 
����
 ���: "'(!& ., v&'b!&� %& K'��U �0�� *1 ,��P�� n!< Y K � `�`��,�

V��W� .�D& .�� N�U ��, G�S� ,�0��1 C�#DU1 G�S� �'k�(, �TF!&� ,�TF!& Y :
 %& *L ,�0��� "�Wk��!& .��D]� ,�0��� .�\�k��TS!� ,�0��� G,���)�S!� ,�0��� C��D&�(S!

C#DUL& gh�1 �T\ ,j��bD .� 'Q', �&'�L �TF!& gh�13 
.��q�& V�TqL& ?*1 &'#Th1 P��w ,�A���B H(a)k�� .�! V��TqL& C�#DUL& t{ 

�A���B H(a)k�� .�! ��TF!& "�A1 t�{ n!/�  ? G�!+ �0��� ���F� *1 Zy��h ���� 
 H�D�)\ Y f�T� .T! %& �0S#h p)!& *�T0k!& �#D ��F� *1 Zy�h ��B �T\ ,�A��B

�qL& *�T0k!& "A1 ��B G!+ ,H(a)k� ., �#D P(�D3"? 
K���� ����T� .��D K���0�T!& N�U� :"� m!@��� .��D p��S�� ,p��S� .��D P��Ta, .��D %& P��W

�����! '���A ]����(  ����TF!& .���� .�k���a!& ?p���S#! m���S(  :K'���(� %& *+ :" G,����)�!&�
"�Wk!& .D&� .�\�kT!&�"����\�k,� ���,�)� ]�(  ,3"? 

G!�#� H!'� :}G,��)�!&�3 3 3 32{J K����L& :��MN1 , :" n�SA .�/�!& .�TSk�T!& K���sL�
�A��D-"? 

��� ��
 ���: "N1 :G,�)�.�TSkT!& "? 
����
 ���: "�A��D- nSA P� .�/!& .�TSkT!& K��s1 �0 "? 

G!�#� H!'�� :}G,�)�!&�3 3 3 32{J K���L& :��M��[ C#DU1 �0�  m#T)h& ., �A ,: 
= 

�� 
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�������: *�` ^���D�& j'��TD .����,`�& �)��� *L ,C�����D �L& m����\ *+� vL& j'��, 
^�D�& *�` j�0,L& j'TD �y�0W!& �)�� j�0,L&? 

 ���
!: %& K'�U K'(! ,��b!& � :§�u){& P#D �)� ]¨? 
"����
!:.�TSkT!& K�, H�L �u�E& �? 
��
�
!:�!�bTS! P#, H�L Ch�a!& ? 

*]'� �0�  �d: 
������:CQ�q ^p�!& "A1 ��)�L H�1 ? 

 ���
!:��)�L& o�T$! H�1 ? 
G!�#� H!'� :}.�\�kT!&�4 4 3 3 2 3{J K���L& :��MN1 , :"!� ��, *'�ST� ] .�/!& .�\�kTS

�0)h�{ Pk�� �0����"? 
����
 ���: ".�TSkT!& ., Ch�a!&� C���!& "A1 �A"? 

��� ��
 ���: "�0)��k,� �0)Sq Pk� �, *�P$� ] .�/!& ����aT!& �A"? 
G!��#� H!'� :}"�Wk�!& .�D&�4 4 9 4 2 3{J K����L& :��MN1 , :" H�D m�#z(�& N/�!& � �k�TS!�

C(��!&"? 
��
 �����: "HD oz(�& P� &��� ��)$T!&4 5 8"? 

���� ���
 ���: " ,�ub�!& ��0�  �b�(� C �k�, G�!+ ,��k�S! P���T!& �1 ,� �k�T!& '�A
n!< f��� Y H(��� �, H! ��!�"? 

K�� V�W� .D& .� :" KZ��� N/�!& ���(�!& c�;!& 'A� ,"�Wk!& .D] oD&�!& �TF!&
.�TSkT!�D"? 

pB&�T!& K�� :"F!& ��k(� ± CT�a!&�'a�!& &/A GS� �T− ��P�� p�)!& C!�P!& *1 
 �y�#R�\ C�,�#!& �!�b�T!�D ����(!& G�S� HD .�#)k)! "ST!& ., �0! PD ] C,L& C����
 '�A� ,��0),'�{ ���yU C(�� �d ,C��& ± % "#h �, 'A� ,C,L& .� �� P!&� .�P!&
= 

�
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R�! u���T� �A�0�1� H! �0bSq1� H)Wb� e'�L *�\ �, �d ,�0�  K'��!& �0� H �

 ,C�,L& ^��#�� .�, j��h�a!& e�/�! *'�� �, �d ,GD�(!& e�< �0� 'A� H),&�\�
*'��W!& �A�? 

 *'��[ �u)�q& o�, K�P�!& .�, ����\ ± H�D ]'�T#, G��&�, U��W)�]& &/�A K&Z� ]�
 .��&', ± "qP� C,�#!& �!�bTS! PQ�� N/!& K�T!�  ,C,�#!& �!�bT!&� ��T)h]&

�0h .�D �, C�S)FT!& j&U&�'!& g�&U n!/\� ,C�D�a!& U',L& �T�� ]� ,C���� C�
 '�A ��, H��,� ,Hb�FRD ���q 'A �, H�, C�U'0Th ��yU �1 nS, ., C!�P!& "�T,
 C��TS#!&� C����F!& j����T$!& C����E K/�W� �, C!�P!& .��&', .,� ,H!���� H���L

�TA'a��"? 
G!�#� H!'� :}%�D �)�,- �)�\ *+4 4 2 3 25 52 2 5 2 4{J K���L& :��MN1 , :" %& P��{')D .��(, �)�\ *+7
H! .�#�z,"? 

������
 �����: "f���\< G!���#� K'��(� : ^p��[ .��, �)��T�B ���T�1 ,*'���,�T!& ���0�1 &'���(�1
%& C��&P{'D ��U��1 �)�\ *+ HD &'�PQ� ,H)��D N/!& �k(!& �'k(T 7"? 

��� ��
 ���: "N1 : �)��\ *+ ,�y����!& Y �TF!& ., ��! ����[ �, &'S�),& *'��,��
�q�& �'�!&� %�D"? 

G!�#� H!'� :}��PW� GS� ��!Z�1 �,�3 24 2 33 3 33 23 3 3{J K���L& :��MN1 , :" P�Ta, G�S� ��!Z�1 �TD�
�3 "? 

����
 ���:N1  :" PTa, fPW� GS� %& KZ�1 �TD��"? 
���(!& P�W� P� � ��P{ Y ,V�W� .D %& PW� ��P{ ., ,.�a�ab!& Y ^�h : *1

 %& K'�U ����0! K :"oDU1 .� �\��1� oDU@D �\�,-� : ��d %��D *�T�E�D �\�,-
K�� : ,%& K'��U &P�Ta, *1� ,%& ]+ H�!+ ] *1 �`�0�[ ?%�D *�T�E& �, *�UP� "A8 5

���T!& ., �TF!& &�`�� *1� ,��\Z!& ^�)�+� �ub!& ���+�??"? 
= 

�� 
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��� ��
 ���: "*�T�E& CSTh ., �TF!& ^&`1 "#$ "? 
� H��!'�G!���# :}*������!& �'���4 3 52 32 2 3{J K�����L& :��MN1 , :" .���D H��D ~���  %& *L UP��D �'���

"s�W!&� ta!&"? 
������
 �����:N1  :" .��,���T!& ���S  *���D@  ,UP��WD "��s�W!&� t��a!& .���D ~���  �'���3 3 33

�A�P� GS� �AU'0��3"? 
V�W� .D& K�� :"p�#� : �D}*����!&{s�W!&� ta!& .�D H�  %& ~�  ,UPD �'� ,3""? 

~�a�+ .D& .� :" }*��#T$!& G�()!& �'�� *����!& �'� ��PW� GS� ��!Z�1 �,�{N1 , :
ªUP(D "s�W!&� ta!& .�D m��  �'�"? 

G!����#� H��!'� :}*����#T$!& G��()!& �'����4 3 3 22 32 23 3 3{J K������L& :��MN1 , :" o���Th G���()!& �'���5 32
.�\�RT!& oTh� .��,�T!&5 32"? 

����
 ���:N1  :"oTh� .��,�T!& oTh5 5.�\�RT!& "? 
K��� g��W{ .�D %& PW� :" g�!�s p�D1 .�D p�S� .�D .k�a!& K���l : C�S�! m���\

}*�#T$!& G()!& �'� *����!&{*�;,U �0[ ., ��R� oWk! ,"? 
~�a�+ .D& .� :"�0�,� ���, *�#T$!& G()!& �'� "? 

G!�#� H!'� :}��P� ^p[ "\ GS� %&�� 4 3 �
2 3 57 3 3 5 3{J K���L& :��MN1 , :" %&� ^p�[ "\ GS�

^p[ fZ$#� ] ��P�"? 
����
 ���:N1  :" G�S�� ,.��,��T!& NP��@D �0!]<+� ���!& "A1 xuA+ GS� %&�

 ^�R� �T, n!< ��B}��P�{f`&U1 ^p[ H�S� o�)T� ] ,"?  

− n�!< ��\< ��T\ ,�R�W!& �0#�z)k�� ] p�)!& U'�,L& P�� H�UP� �\/D �`�#!& j�h� 
T)T!& ^��#;!& f`�W#! f�b� P�� v&Z�{L& Y G!��#� H�!'(\ H���PD .��k= ���dU�1�2 35 3 2 33

&��P� ^p[ "\ GS� %& *�\� �A�@z� �! ��U1� �0!&',1� �AU��`� �0�U18 2 2 2 2 2 3 2 24 43 3 3 3�
2 3 5 37 3 3 33 8 35 3 3 5 3 3 3 53 55 3 3 33 > K����

 C�W�Pa!& Y=%& *��\� ��0D %& ��{1 P�� ��0�S� &�UP(� �! e�q1�5 53 3 3 2 33 3 3 3 3 2 34 3 52 3 33 5 2 34 2 ^p�[ "�\ G�S� �
2 3 57 3 3

= 

�� 
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&��P�8 4 3?> 

 H��Z��� ^�R�� .�, nST!& ª��� ^�R� ., K/�� ^�R� ., Z#� H��aW� H�1 H�UP� .,�
 G!��#� K�� �T\ ^�R� .T,= �Z���� ^�R�� .�, n�ST!& p���� n�ST!& n�!�, ��0S!& "��5 3 2 54 2 3 3 5 55 3 5 5 3 93 3 32 2 2 2 94 4 42 4

� ^�R� ., Z#�� ^�R� .T, nST!&3 2 3 25 3 5 9 53 33 5 36 4 4 3 2 2 ^p�[ "�\ G�S� n��+ ���F!& xP��D ^�R�� .�, K/��
2 3 5 37 3 2 63 3 9 4 5 5 32 3 23 3 4 44 3 5

��P�� 4 3?> 
−%& HT{U .�T��� .D& K��  : f^��[ ��, G�S� ,^p�[ "�\ G�S� ��P� '0  ,C,�� C��&

 U`�� %& *L ,@zq C��RT!�D �UP(!& V��!& �#D P��(� *1 ��#� &/|� ,f@R� �! �,�
^�R� ] �, GS�� ^�R� �, GS� G!�#� H!'� �,1� ,=��P�� ^�R�� &<+ �0#Th GS� 'A�� 5 2 24 43 33 3 4 4 3 3 33 3 5 >

p��#� ,o�T$!& G�S� �P�y�� �0��!� ,�UP(!& GS� �Py�� mk�! ��A C��RT!�  : `&U1 &<+
^p[ fZ$#� ] H�S� ��P� '0  �0#Th ^�[� �0#Th?  

= CT)� :>C��& f/A Y :��B� .�S���(T!& .�, �0�(a)k�, *���D� ,C�T���!& "�b��� ,�A�
 K'���! mS#h �,L& K�1 m��\� ,CT���!& "aD C,L& f/A iq %& *1 *��D �P(��

 %& �C��& f/A Y �A�,1 Y %& "b  �d ,`&U1 �, GS� �0Tk(�? 
H�, ;�&'�1 U���!& ., <'q@T!& K�T!&� : C��Z$!&� gSk�!&� K���L&� ^p�!&� CT���!&

!& Y "q&P�� ^�T��L& f/�A �#D .�D� ,�&�F!&� P��� tD��z� �0;�#D .��D� ,G��#T
 /�q1 ��, GS� tSz)  ,v�\�!&� "�F!& ��$�rD /q1 �, pA CT���!&� ,cSk!& �#D
 u�D .�\�R�T!& .�, /�q1 ��, ^p�!&� ,�A��B� .��{� P{1� UPD ��ZB Y �T\ ;K�)(D
 ,��;��!& p�D Y m!Z� P(  ,�Ra!& �U'� C�- m!Z� H� � ,C�, �)  Y *�\ �T\ ;K�)�

UPD P#D pA�? 
 �T\ ;�Ra!& �U'� ., ^p�!& C�� CF��� K���L& Y CT���!& C�- *@D K'(!& �b� ]�

��;�!& p�D ��ZB Y �Ra!& *L ;�`�)� H!'(� , p��D "W� UPD� ,UPD ��ZB Y K���L&�
~���]�D ��;�!&? 

= 

�� 
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 *C��& Y� : ^p�[ ��0�, /�q�� ] H��1� ,����!&� "�S(!& ��TF� v'h� GS� "�!`
 �d@)k�����D��!� H Y� ,u���S� '"P�k��T!&"����' �, �`���W� ��P��{ .��, ;= : ����F!& &�`1

&'S�� ]� ,��Q1� n!< ., �\1� ,��FT!&�?> 
 pW�!& .� �Q P�� �K�� H�1= : H�D t�{1 m��1 ���! ,n�W�h ., Hh�F)k� �0k!&

�SkT!& n�q1 .,> .�, .��(SD .�, "hU .� ,t�([ .D %& PW� .� ,p(0�W!& f&�U ;
CD�ab!&? 

����TF� v'��h'D� C�����{ p��D1 K'��� '��A� ;^���0(�!&� cSk��!& C��,�� K'��(� C��T���!& 
PT{1� p# �R!&�? 

C��T�� .D��\ ;^��0(�!& C�TyL& ��#D� n!�T\ ;cSk!& �#D .� e���� : ]+ �&'�h
 ,f&���� ���T� � f&���� ���, G��S� ���0y�z�+ Y P��0)$� *1 H��! *1� ,�k��TF� ����,E& �0Tk��(�

 pW�!& "#  �TD KP)�&� �NU��FW!& Y ��T\ ;.���{ �'�K��� ;%& P�W� .�� , :" ��T!
 pW�!& �d- ,.��{ �'� *�\ � "��, C����� G�z�1� ,"DE& ., C�, ���L& Gz�1 ;����

"�hU K��(  ,���� Gz�1� ,n!< :m�S(  ,%& H�h� CTk�(!& f/�| P��U1 ��, : *��qL
 pW�!&�K�� ,= :�b  &/A ., ��\@D N<�1 P� ;G�', %& �{U>"?  

 pW�!& HS#  �T�  cS)q&� �'�.��{ � : ��! ���1� C�T���!& "�Q1 .�, C�z� *�\ "A
 p�W�!& ��Tq .�, C��z#!& m��\� �0k�TF� P#D n!< *�\ �1 ,�TF� � ?C�Q�q

.�!'� GS�: 
K�L& K'(!�D K�� : ,��${ .�D&� ,C��T�� .�D&� ,��!& P�� .D��\ ;^��TS#!& .�, C��Th

 pW�!& *@D K�� ., "\ Y �ZS� ]� ,�A��B� �.��{ CT��B �TF� �! : H�1 e��� ]
 pW�!�D CQ�q �0S#h ., �0�T  ;^&�,L& GS� CT���!& ��TF� v'h��? 

¡��!& K'(!�D K��� :���� p��(!&� ,�u� .D ���(!& P�W� 'D1� ,p# �R!&? 
 * ��TF!& '�A HTk�(� ��! �, *1� ,.��{ �y��B �k� pW�!& *@D K'(!&�− N/�!& '�A 

= 

�� 
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 p�W�!& *r�  ;��0�S� ��k�� C!`L& �A&'� t &'� �� ��, m�!Z� /��, �y����!& �k�(� K&

 f��)�]� ,�a���Q ^��$! ,"�QL& &/�A .�� ��F� �, CTd *�\ '!� ,C��& f/A H�S�
 ,n�!< P�#D H�D ^���SF!& "�T#!� ,CT���!& ��TF)D �,°! �F��� *'#D�)!&� CD�ab!&

 Y ^���h ���, ����a!& ^���(D G��S� KP����".�k��!&" .��D ����T� .��D %& P��� ��P��{ .��, ;
 ;CkW� .D ��T�� ,��#!& .��{ �'� K�� K'��!& *1− ����� .�, ��D� nk,1 P�� 

 H�#WQ+ .�D ��#D−= : �TF!&� ,�TF!& ]+ ,f/A ]� ,^p[ ^p�!& ., p! ��! H�+
���  `�`�,>g�#[ .D ��T� .� n!�,� ,�`�W� .� PT{1 f&�U� ,? 

 pW�!& *1� ,.��{ �'� ��a!& ^�(D Y ���Q 'A� ��TF!& ��B nST� ]? 
�@)k���� n��!< P;��#��K���� ;p# �R��!& f&�U ���TD � :" .��� ,��D�a��Q1 ���#D �����q1

 p�W�!& *1 ;��T� .D& .� ,o �� .� ,~�a�+ .D PTa, � HD�a�Q1� ����L& G�z�1
�TF!& �Tq .,"? 

 ,.b�{ .�D C������ ,�D��{ .�D ����L& G�z�1 P�(  ,f��z�1 N/�!& K�T!& ���\ �,1�
��D jU���a!&� ,C�����#, H���D&� ,v���{ .��D *������ ���D1� ,�&Z��{ .��D �����{� ,��R��A .

 .D n!�,� ,��#D C�, C�,1 .D *&'�Q� ,eZ#!& PW� .D gz�'{� ,��T� .D "�0��
 G�z�1� ,"DE& ., C�, �A��B� ,��A� p�D c�S{ p�(�!& C�U�h .D ^u#!&� ,�'�
 ����� .�, H�WS� c!@�� .�, `P�� Y ��k�!& g)\ m�S)q& P�� ,C�T!& ., "�1 �A���

 ., �A��B� c�(d� ��� p�D� ��T�� *��zB� C#k�� ��R�A .�D& ��\< P�� ,CT���!&
 .�)��� *'��SW� ] ��r��  ,�0��#��� j���&��!& ��a��Q o�Th '��!� ,u�hU .��R���

"��� P��� ,C�T�:� .���{ �y���B� ,^�z#!& Y �#�Th �A��k� �!� ,uhU : ~'�  ���+
 �]- C#;�D� ,"�DE& .�, c#;!& g��� ���!& .,� ,"DE& ., ��!1 .��R�� C#DU1

k�!&� C;��!& p�&�1 ., C�Q�q "�DE& .�, ��TF!&� ,pW− p�W�!& n�ST� N/�!&  �
 f&�� �T�  H#��− :P�Z�� `P#!& n!< Y')k�� ,��:�? 

= 

�� 
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 Y ^�h �, �,1�".�a�ab!&" K'���!& *1 ;n�!�, .D ��1 .� , � ^��(Sz!& G�z�1
 '�A� ,"���!& .�, ����[ &'�z#� �! ��1 �A�:  ,���[ U�b�L& �#� �!� ,.��h�0T!&�

�1 ���bD ��!� ,�TF!&.�, &'�z#� ��! � H��  ��, C����  ,C�T���!& "�Q1 : ��! ���1
HD *'�!@)� �, �TF!& ., �0! �k(�? 

 ��T!� ,�P�(� ��T\ ;�0�  P{L U��)q& ] t{ ��1 U�W)��D �0�� m�k� CT���!& CTk��
 pW�S! ���F)!& *�\ � �0W�b�� Y oTz�� V'��!& H�!+ �'R)� N/!& 'A �TF!& Y

  �'�S#, ��0! t{ ] H�L ;H�,U�b��L& v&��)��& .�, `&�� ,H�� : �A��z�1 .�/�!& *1
 %& K'�U �H#, &'S��(� �!� H�� &��D`1? 

�0;#D gA<� : pW�!��D ���q n�!< *1� ,.��{ Y �TF� �! CT���!& *1 G!+� ,
 ,Hk��� '�A� ,��0SA1 H�D iF� CT���!& .� ��'� nST� H�1 n!<� ;f���! *'�� ]�

 p��W�!& v���(  �K���� &/��!� ;�����, ���:�1= : ,���P��!�D V����!& gA/��� *1 *'����� ]1
 %& K'��D *'WA/�� � ?���'�D G!+ H���'a�> !*�F�R!& Hh�q1 ;? 

 p�W�!& "�d�T� ] H��L ;fP�$! ]� HR�$! n!< K'(� *1 C��SF! ]� ��,L ��!� �
H)WaQ� HD�� ";  Y P{1? 

  *.�TSkT!& GS� �)  ��d Pk! �0;#D �1 CT���!& /qL ��,E& �z�& *+� t�S�� ] 
 n�!< *r�  ,H�)D&�(! �1 H��  H�! e'�A� ���,�! o�Ts n!< Y ��!� ,CT���!& K�TD ]+
 �U��;�! �0 �b�, ���B Y ���\Z!& K&',1 m �Q '! �T\ ,j&U��;!& v�D ., *'��
 H��D ]+ C��T�:#!& CaSb��T!& �'��(� ]� ,n!/��D ]+ �Pk���T!& o P��� u��  ,V����!�D "��a�

��!& CTk� Y �, "Ta� P�� ,��h ,n!/\ ���1 ���  GS� ,n!< GS� .��{ �'� CT�
��$!& GS� �0#�Th �k(� �!? 

 `��0)h] ���1� ,C�T���!& ���TF� v'�h� �P� GS� CTyL& i#D HD KP)k� �, �,1�
��,E& : pW�!& *@D � .�� ,`�&` '�D1 f&�U ��TD n�!<� ;���\Z!& CTk�� .��D� �0�D ~� 

= 

�� 
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= 
 py&Pb��!&  U���a!& .��D `�����lK���� ; : %& K'���U m����1 ��W K���� ,H��)#� : f����@ 

K�(  ,"hU : %& K'��U H! K�(  ,C�Pb!& ., p�z�1�= : ���� ��! G!��#� %& *+
 *r�  ,^&Z�h1 C����Td �A1Z$  ,'A �0�  ��{ G){ ,j��Pb!& Y f��B ]� pW� ��aD

n({ n��z�1 ,^&ZhL& nS� ., m�\?> 
 `��� .� ,�#�1 .D `��� .D .T{�!& PW� fP�� p�  ;c�#� ��Pa!& &/0  ,��#� .D

PT{1 K�� ;¢�a!& c�#� �#�1 .D&� ,py&Pb!& `��� .� : c#�� ,��Pa!& ���,
 &/�A c#��� ,py�k��!&� .��#, .�D&� C���� '�D1� ����{ '�D1� *��z(!& G�a� H��P{

f��B� p�z�U&P!& ��Pa!&? 
 K��, "�\ K'�q` n!< ., �ZS� ]� ,�A��B Y ] ��\Z!& ~��� Y ��Pa!& &/A *+ �d

h& Y ���\Z!& ��B Y KP�#!&� ,���U&'T!& mSqP�! ,n!/�\ *��\ '�!� ,C���SF!& `��0)
n!< ��B� ,j�h�Z!&� `]�L& C�z�? 

 *C��& f/A Y� : K����L& o��', *���D �P�(�� ,V�Tq1 GS� �k(� CT���!& *1 *��D
 G�S� ���1 C���& f/�A Y %& ��0��D V��TqL& f/�A� ,�U'k!& f/A ��k�� K�1 Y �0�,

.�Tk�: 
K�L& �k(!& :H�!'� Y %& HSb�  P�{&� ��Tq :} N/�!� K'���S!� Hk�Tq % *@� 

"�Wk!& .D&� .�\�kT!&� G,�)�!&� GD�(!&{? 
V�W� .D& .� �Q P�� :K��(  ,V��Tq1 C#DU1 GS� �k(� �TF!& &/A *1 : m���\

 P�{&� ��Tq� ,��0�S� "���� .�T! ��0�, C#DU@  ,V�Tq1 CkTq GS� �k(� CT���!&
C#DU1 GS� �k(� :!&� % oD� p�#� ;GD�(!& N/!� K'�� : pW�!& CD&��� *��\ �T  ,

 pW�!& CD&�(! '� ,K'��!&� %� pW�!& /q@� �!� , � o�D�!&� ,����[ ��TF!& .�,
"�Wk!& .D] oD&�!& oD�!&� ,.�\�kTS! �!��!& oD�!&� ,G,�)�S! ¡��!&? 

���{ pD1 .D&� ,���h .D& Hh�q1 ;H�� pS� f&�U? 
= 

�� 
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�0���,� :% H��S\ ���TF!& "��#h .��, ����,+ H���W� ����{ Y� ,^���[ ���, H���W� H��D "��#�� ,
 ��\< �T�+� ,^p�!& Y ��b)� �T\ CaSbT!�D H�  H �b� *'��� ,KP#!�D .�TSkT!&
 .�\�k�T!&� G,��)�!&� H�)D&��� %& K'���\ ~'�(a!& "�A1 G�!�1 *���W! ;^�T�L& %&

�ba!& "�W� GS� &/A ��!� ;"�Wk!& .D&�? 
�1 H�S� oT)$� N/!& K'(!& &PA� ,p�(0�W!& P��� �Q �TD KP)k�� ,cSk!& ��\1 K&'

K�� ;.�(SD ., "hU .� ,t�([ .D %& PW� .� : %& K'��U m��1 � N`&'�D '�A�
m�S(  ,����  ���#� '�A� ,e�(!& :K��� ?C�T���!& Y K'�(� ��, ,%& K'��U ���= : %

��$S! V�Tq1 C#DU1� ,�0kTq>mS� , :K��� ?P�{1 .�, H�D G�!�1 P�{1 ��T = : ,]
 ]��SkT!& n�q1 ., HD t{1 m�1 ��! nW�h ., Hh�F)k� �0k!&?> 

 %& K'���! ��TF!& *1 Y C�!`L& �'�T$, t &'� N/!& ��ab!& &/A� � ���,E�
�'{L&� ,t{L�  t{L& H�z#� ,.�TSkT!& , H��  ��,L& *1 G�S� KP��� ;�'{L�� 

 fU��)q& G!+ �HWy�� U��)q&� :K��� ;f`��W� .�� ,P�T{1 f&�U ��, :'��U *+ %& K �
 %& K'��U ���� ,�S�� �TS  ,�k(T!& ., ��#D G!+ �A�ZB Y �| GSQ� K����)  ,

K�(  ,H�)ST�1 .�D ��D�= : ���#, pW�b�� ]+ �0�  p! ��! H�+� ,��Ty��B ., f/A *+
 n�!< .�, ��\1� ,���FT!&� ���F!& &�`@�  ,����S� `�`��, ��TF!&� ,�TF!& ]+

�� U�� K'S�!& *r  ;&'S�� ]� ,��Q1���q�&� ���P!& Y HD�aQ1 GS� U�?> 
&�b)F, CkW� .D ��T� ��P{ ., ;f'a�D `�&` pD1 P�� 'A�? 

G!���#� H��!'�� :}Hk��Tq %{�)��� CTk��(!& f/��A p��! &����\< ���, .T;��)�  : H!'���U� %
cSk�!& �u�\ Y �u�q ]� ,"�Wk!& .D&� .�\�kT!&� G,�)�!&� GD�(!& N�<� : H��1

,���&P�1 ���TF!& �k�(� *1 g�$� ] *1 �����h .�D& ���\< P��� ,��k���1 H)�� *'����  
H��b��� H��S��� H#�D��� �TF!& ��TF� Y �uF!&? 

"��(  ;��TF!& Y %& t�{ H�ShL �\< N/!& G�#T!& Y cS)q& P�� : %& ���& ��\<
= 

�	 
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= 
V�W� .D& .� x�a;!& f&�U &/A� ;% �0S�  ~'(a!& �,1� ,x�)S!? 

)��! :�W#�S! '�A ,% *'��� N/�!& �k(!+ *& G�!+ C��!�#!& '�D1 K'�(!& &/�A "��U1� ,C
 %& K'�U�K�� �d , :pW�!& K�� : ��q�&� ���P!& % *r  ;�W�b� % &'S#$� ]=�?> 

 V&P��1 G�!+ ��TF!& C��!�#!& pD1 ��k(� ���h .D& ���1�=�> K��� .�, ��S�1 ]� ,
cSk!& ., C!�a!& pD1 K'(D? 

^�z� .� �Q P�� : %& K'��! %& t{ *1 �"#��^�[ �, H�  ? 
 p�#F�!&� pW#R�!&� V��W� .�D& .�� &/A N�U ;&P{&� H!'�U t{� %& t{ "#$ 

.ka!&�? 
 G!�#� H!'� �,1�}K'��S!�{P{&� H!'��!� % �, *1 ;V�W� .D& .� �Q P(  ,? 
 pW�!& �� � P#�� � pW�!& t{ Y V��!& cS)q& ��TF!& ., :K��� .�, �0��T  :

fP#D ., C��SFS! 'A? 
� ., �0�,�K� : f&�U ��T\ ;��T�� ���D '�D1 ^���SF!& "�T� H�D� ;`��0$!& `&P��E 'A

���{ pD1 .D& Hh�q1 ;pS� .D PTa, .D .�ka!&? 
K�� ., �0�,� : ,C�#DU1 G�S� �k�(� ��TF!&� ,��TF!& Y `�`��, %& K'��U t{

�TF!& ��k(� Y V�W� .D& .� ^�h �, GS�? 
��h .D�\ �0;#D "#h ,H�W� t{ o, %& t{ "#h �T\� p�W�!& t�{ � � t�{ o�,

H�� � P#D GD�(!& N�<? 
  *G!�#� H!'� �,1� :}GD�(!& N/!�{ p�W�!& CD&�� �A �| `&�T!�  , � P��� C�Q�q

�A� ,cSk!& C,�� : P�W#!� ,����, P�W� ^���D1 .�, ;g�SzT!& P�W� '��D� ,��[�A '�D
C#DU1 ^��D1 ���, : p�W�!&� ,�T�[ P�W�� ,"� '�� ,g�SzT!&� ,��[�A � P�!� .�,

  ;�[�A P�W� .�D ��[�A .�D P�Ta!& CW��[ g�SzT!& P�W� .�D %& P�W� .�D PTa, '0
gSzT!& '�D iq� ,���,  p�W�!& &���Q�� ���L ;����, P�W� p�D ., � j@�s&'�

= 

	� 
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 P�W�� "� '� ^���D1 *��\� ,��[�A p�D o�, g�SzT!& '�D *�\� ,g#R!& Y ���� H�S�
Q�� gSzT!& p�D ., &���\ *1 o,� ,�0),'T� ^��D1 GS� ���� o, �T[ p�W�!& &��

 � K�� &/!� ;�|�� n!< *1 ]+ ,CD&�(S! C�T{�= : g�SzT!& '��D� �[�A '�D �T�+
P{&� ^p[> *��T��� '�A g�A< ��T! ;��#z, .�D ���Wh ��P�{ .�, NU�FW!& f&�U ;

 %& K'�U G!+ *&'�R� � .�D ���Wh� ,�T�[ PW� p�D ., *�T��� ,�0)�z� �P�
!&� �[�A� " '�� �T[ PW�� ," '� p�D ., �#z, PW� '�D o�T$!& ;^&'� gSzT

��Wh K�� H� � ,���, :" pW�!& �k(� �!� ����[ " '� p�D� �T[ PW� p�W!"? 
�0�,� : K-� "��(� K-� ��#h K-� pS� K- �A� ,�(  �[�A p�WD CD&�(!& iq .,

 P��� ��P�{ .�, �Sk�, Y mWd �T! n!<� ;gSzT!& PW� .D  U�a!& '�D� ,V�W#!&
ª@� �T\ ;mD�d .D? 

� �Q��`��)�� N�bW!& .ka!& . : `'b�(T!& G��!� ,p!&'�!&� C���SF!& C�D&�� ���1
 pW�!& CD&�� 'A n!/D � u�  ,C��SF!& CD&�(! GD�(!& N�< �0� "#h .,� ,CQ�q

 pW�!& �0� "#$� *1 PD �'A /q@� ]� H)D&�� /q@� *1 �b� ] H�L ;C��SFS!? 
E& P�� *�`&�T!& �A pW�!& CD&��� ,�0�1� �Q1 K�L&� ��TF!& .�, ��0S  ,~us

K�� ;V�W� .D& .� C,��� e�U �T\ ,�TF!& : %& K'��U K���= : ���! m�WBU
������ �1 ������ �, �TF!& �Tq Y ��! *L ;NP�L& C!�kB .�= >�> ? H�k�{

n!< "T)a, 'A� ,.�dPaT!& �#�? 
 *^�TS#!& cS)F� ] : pW�!& GD�� ��< �[�A p�D *1��A��B Y �uF!& �T�+� ;: 

^�TS#!& .T  :C���{ 'D1� n!�, K�� &/| ;�[�A p�D Y �A�b{ .,? 
C���&�U Y P��T{1� p# �R��!& ���,1� : p���D� ���[�A p���D p��S� ����a� ����\Z!& *1 *����� 

�#�Th gSzT!&? 
�A���B *�` ��[�A p�D iq ., C${� : .�D P��� ��P�{ .�, ;�Sk�, Y m�Wd ��,

= 
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K�� ;mD�d : %& K'�U ��� � ^�TD ,�W�zq ���  �,'� ,C���PT!&� C�, .�D �Tq G�P�

K�� �d ,�\<� ¢��� ,H�S� G�d1� %& PTa = : �RD ��1 �T�r  ,V��!& �0�1 ]1 ,P#D �,1
.��S(d ����  xU��� ���1� ,g��h@  pDU K'�U ª@� *1 n['� : H��  %& v��)\ ��T0!�1

HD &'�kT)�&� ,%& v�)�D &�/F  ,U'�!&� eP0!&> g�BU� %& v��)\ G�S� ��a  ,
��d ,H��� K���� �= : ,p��)�D "��A1 Y %& �\���\<1 ,p��)�D "��A1 Y %& �\���\<1 ,p��)�D "��A1�

p)�D "A1 Y %& �\�\<1>.�b{ H! K�(  , : .�, f��k�� ���!1 ?P�� �� H)�D "A1 .,�
K�� ?H)�D "A1 :K��� ,fP�#D C�Pb�!& ���{ .�, H�)�D "A1 .�!� ,H)�D "A1 ., f��k� :
K�� ?�A .,� :h K-� ,"�(� K-� ,pS� K- �AK��� ,V��W� K-� ,��# : ^]��A "�\

K�� ?C�Pb!& ��{ :�#�? 
gSzT!& p�D "q`1 ., C${� :�#z, .D ��Wh ��P{ ., ;NU�FW!& f&�U �,= : �T�+

P{&� ^p[ gSzT!& '�D� �[�A '�D>? 
 ,���TF!& .��, �T0��� ���0! "��#h� ,G��D�(!& N�< Y g��SzT!& p���D "��q`1 .��, "��\�

��S� ���\Z!& ����a)D K'(!��D �Z�)S� H��1 "QL�  ,�0��'�� �0#��, %& *L ;��#W� �0
^�0(�!& .,� : ;fP��� ��TF!& ~�(a)��& C�S� "�Q1 �u)�q] ;n!/�D �Z)S� ] .,

 p��W�!& �����Q��, "��hL ���TF!& .��, &'��z�1 g��SzT!& p���D *1 e����  � ] ,���( 
 ^&Zh 'A� ,�T[ PW� p�D� " '� p�D �A��B o, �0y&')�] ;�0)D&�� `�$, "hL

\Z!& �,1� ,�0�!+ *�k{+� .�, C���Th K'�(D &/|� ;�A���\ �0! "a� �q- v�W  ,��
PT{1 v�aQ1? 

 ���1 ;gk��!& C#�� H�h� .�, ��[�A p�D pS� gSzT!& p�D ";�� P� &/| K'(!&�
 p��D .�, ";� 1 ��[�A p��D *1 �u�q ]� ,���\Z!& ��0! mS{� ,�TF!& &'(a)�&

gSzT!&? 
U P��� ;�0�S� ��a� �T\ ��\Z!& GD�(!& N�< p!&', GS� ��a�� .�� ,`�&` '�D1 e�

= 

	� 
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 pW�!&�"= :C�Pb!& ��! "a� ] ��+� ,�0k��1 ., �'(!& G!',?> 
 pW�!& �&��1 "qP�� � .��L ;H��  p!&'T!& ., ]'q` G!�1 �A� ,��a!& &/A Y

H)�D K- ., %& .0S#h P�� ,"; 1� v��1? 
 �0#���T� ���! %& *L ;C�Pb��!& .��, &�/��q@� *1 ���0S  ,���TF!& C��D&�(!& m��#�, &<+�

!& G�){ ;�A����\ &�U�b�  &'#hU ,f'#�, &<r  ,�TF!& ., �0�'� P�� ]+ C�Pb
 ,��| U&��QE& C#��R!& `�� �!� ,�0)W�k,� �0)��  .� K�T!& o�TD �A���` Pk�� ]
 �0#���, .��, �0y&���(�D U&����E& Y ���:�1 ]� ,��a��Q Pb��(, &/��A� ;�0,&���\+ "��D

�#, ��\Z!&� �TF!&? 
 o�, P�� ��\Z!& ., �A��(  /q1� .� N��az!& f��{ ;Zy�h �0�!+ H)h�{� �TF!&

C����a!& .�,� ,v'�(#� p����!& K��� H�D� ,C����{ pD1  C�# �R�!& .�,� ,c��'� '�D1
 C�,�a\ G�D�(!& N�< GS� C�Pb!& C,�{ mk�!� ,C�T�� .D& HahU� ,N�FzQE&

`�� ]� ³�D ��B �z;, "�! %& �0S{1 P�� ,V��!& GS� C)�T!&? 
  *�TS#!& P�� �uq ]� p�W�!& m�D K� "a� ] CWh&'!& ��\Z!& *1 ^� m�Wd ��T! ;
 Y".�a�ab!&" H�� ,�K�� ;= : PTa, K- *1 mTS� �,1 � ?C�Pb!& *'S\@� ]

> ���1� �����A p�D1 ��P�{ .�, ^��h ;C;���)k, ��\Z!& �A/q1 o�TD ��`�{L&� ,
�!& P�W� .D�\ ;P{&� ��B ��ThE& G�{ P�� ,C#�DU .D gSzT!& PW�� o &U pD1� �

�TA��B� C,&P� .D&�? 
  * ,^���TS#!& U'��0Th K'��� Y �A/��q1 Y �0���S� ����{ u��  ,�'��z)!& j��P��Q ���,1�

C#DUL& CTyL& gA&/, G!+ gk��? 
n!< GS� ��ThE& �S�, .D& G�{ P��?  P�T{L� ,����#, �uF!��  ;��:� H� �

&'�Pb�� �A���B� C�Ts� � V��W#!&� ���S� *1 n!<� ;�S�, .D& �T0S(� �0�  *]'� ,
 ����\Z!& *1 "��QL&� ,g��SzT!& p���D� ���[�A p���D .��, C����Th G��S� ��� ���1 &'��� �1�
= 

	� 
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 P��� ,�T0��D ~��� �! p0�!�  ,�A��B ., C�Pb!&� ��\Z!�\ �[�A p�D ., C�Pb!&�
 p# �R�!& "�T{ P��� ,C��T�� .�D& K�� HD� ,m�W!& "A1 ., ^�TS#!& �#D �T0��D ~� 

�'��z� C�P��Q ����1 G��S� C��Ts� � V���W#!&� p��S� C�P��Q ,�A���:!& &/��A� ,����  ] 
pWSz, '0  ;n!/D �S�1 p# �R!&�? 

 ;G�S�L& .�� G��`L& P�� o� �D ��\Z!& GD�(!& N�< /q1 ���a� ^�TS#!& �#D "S��
p�#� : ���\Z!& ��[�A p�D /q1 ��h1 n!/! �#W�� ,�0�S� GD�(!& N�< ��B P� 'S#� ]

T! ] V���!& �����@D ��\Z!& "�S#� ��Pa!& �A��� ,�[�A p�D ., ,P��!& '�S� `��$
 ^�;���� ����#T!& "�#�\ ;C#��R�!& H�,�a� ��S  ,����\Z!& ����D m�W�� P�� P��!& '�S��

 pW�!& *r  ;Ch�a!& �.�a�ab!& Y �T\ K��= :C�P�Q ����#, "\> %& GT��� ,
G!��#� %& K��� ;C�P�Q ��b�!&� '��#!&� H�SAL ta!& K/D :} '�0  H�D ~Pb�� .�T 

H! �U��\{J �Py�T!& :��M& U�:�+ GT�� ,G!�#� K�� ;C�PQ H�� c��F)!&� �k#T! :
}*'�TS#� �)�\ *+ ��! ��q &'�Pb� *1� ��k�, G!+ ��:� {J  ���(W!&���M ��T�+� ,

j�h�a!& ^�;�� j�W0!&� j����E& �y�� ] ,CQ�q K&',L& ��\� ��a�? 
C���a!&� CSD��a!&� C�# �R!& gA/, ., ��ab!&� : C�PQ GD�(!& N�< /q1 �&'h

�(Sz, �'z)!&? 
 * pW�!& o�),& P�� � p�W�!& *L ;�'z)!& C�PQ K'W� .� � ,C��z#!& G�S� g����

 *L ;���0�S� v����� ] C�Pb��!&� ,C�P��Q ���0��!� ,���0�S� v���dL ,,C���PA m����\ '��!�
 ���F!& `'�!& g�Ss .�, C��P0!& p�! �'�$�� ,H�! Cb�!�q %& H�h� �| p�)W� �0(��,

C�Pb!& Y �'$� ] �, �@ ��T!&� CQ�F!& CWaT!&�? 
 p�W�!& *1 G�S� ^��0(�!& C,��� � H�! "�a� ] ���1 ��T\ ;�'�z)!& C�P�Q H�! "�a� ]

�0�,� ,C����T!& ��\Z!& :n�!< G�S� ���ThE& G��{ .�,  p# �R�S!� ,pD��zF!�\
¡'T�T!& �0S(� n!< �uq Y C�&�U PT{L� K'�? 

= 

	� 
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 C�P��Q �����a� C�����{ H���� ���b��!�  ;���:� n��!< Y P��T{1 .��� K'��(�T!& ���0  Y�
., �'z)!& ;C�P�Q H)�Tk� i�!& Y ^�h '!� Zy�$  ���#T!& �'T� �,1� ,K&',L& 

 K�� �T\�= :C�P�Q ���#, "\> p�W�S! K/�W�  , � ,K&'�,L& ���B .�, ����#,
 �y���� ,C�h�{ ^�;��� ,���), "T{� ,C�PA ., ;H)�D K�� H! "a� o�&� v�D 'A�

C�PQ� ���#, p0  ;C,PF!&? 
n�!�, v�aQ1 ., ^�0(�!& �#D� :��� "�#$� p�W�!& x � ,��AZ�� �'�z)!& C�Pb�!

�T��a� C����T!& ��\ZS! H\���? 
  * pW�S! Ku{ C�P0!&� � C�Pb�!& .�, ";� 1 H�)D&�(!� H�! C��P0!&� ,�u�q u�D

 P��{&� G�!+ �A&P�A1 ��d G�D�(!& N�< ���B G�!+ mS�Q� C�Pb�!& m���\ *+� ,�0��S�
 pW�!& *1 ;��1 .#  ;�| P�!& K'a)D K'a)� ��L ;��h ,�0�, �ª1 ~Pb�� ��aSD 

 CRy�� �]', ����D GS� HD�K�(  ,= :C�PA ] 'A� ,C�PQ �0�S� 'A?> 
 �y]'!���\ ;����WT!& ����#z!&� K���T!& .��, G��D�(!& N�< �����)�& �&'��h Y �u��q ]�

c�;!& �&�\+ ��#s� C(�(#!&�? 
H!'�� :}"�Wk!& .D&� .�\�kT!&� G,�)�!&�{ p�W�!& C�D&�� G,��)� ��0S#h .�, �0�, ,

 �0��\�k,�K��� ;��T� .D K�0�T!& .� �Q �T\ ;� : P�Ta, .�D %& P��� m!@��
]��(  ?��TF!& .�� ,.�k�a!& .D pS�� ,pS� .D :'�A p�S#! m�S�  ,���! ! %& *r� 

K'(� :}"�Wk!& .D&� .�\�kT!&� G,�)�!&�{]�(  ? :����\�k,� ���,�)�? 
¡����!& �k��(!& : �0���!+ �0 ����1 %& *L ;.�S����(TS! p��A� ,V���Tq1 C��#DU1 *����D Y

 ,H��!'(� K�L& ���TF!&}�)��T�B ���T�1 &'��TS�&�{ C��0h .��, ���0! C��T���!& "��#$  ,
"QL&? 

�A��B� C��!�T!& ., ^�0(�!& �#D .:�� :�0�� j'�k, V�TqL& C#DUL& *1? 
 m��(D� ,��Tq ��0�, /�q@  ,C���& K�1 Y ��0SA1 G�!+ C �;, pA "D ;�:� H�  &/A�
= 

	� 
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= 
��  ;��0! ��0SA1 n�S, G�S� V�TqL& C#DUL& ;��0�  "b��� *1 "�W� �0��!+ �0 ���1 %

�0! �0�ST� GS� "�!` &/A�? 
 %& K'���U �0Tk��� ���T\ ;�Z���!& P0��[ .��, G��S� C��T��!& �k��(�� � ,�0��� "��h&�S!

 p��W�!& .���� ���!� ,*����d& H�����!� P��{&� H��! ;�0���1 C��dud VU����S!� � "��\ p��z#�
 *L ;V��!�D ��q 'A �T�+� ;�0�1 Cdud ��#W!&� U�Ta!& g\&�\ v�\&U V���S!

 m���\ *+ C���k�#!& g�\&�T!& ��,1� ,��A��B Y mk��! �0W{��Q G�S� C�S\� C���,
V��!& �0� �0W\&�! ��S  ,C���,� C���Q �A���� C!�PS!? 

 C�T���!& .�, H�! v�;�!& Y cS)q��  ,C�\�#T!& �U1 Y "�)�� ,�Z�!& Y "��� .,�
.�!'� GS�: 

p# �R!& gA< :C�T���!& .�, H! v�;� ] H�1 G!+ , g�A<�C����{ '�D1� p��&��L& :
H! v�;� H�1 G!+? 

 pW�!& v�aQ1 ., �&'�1 j�, P� ;�0�1 K�L&� � ,�A��B� ��q� .��{� UPD Y
�0�, P{&'! �k� H�1 mW�� �!�? 

 ��T\ ;�u��E& U&` G�!+ K'�Q'!& "W�� ,�Z�!& �U1 Y CT���!& CTk� ., ��{ ]�
 pW�!& "#  �o�&', Y? 

 H��!+ ���){&� �{u�� ��B .,� H)Tk�� ��:)�� ]� H�D "���(� H��r  ,C�\�#T!& �U1 Y
�P#!& �b)��� ,C�S0!& G!+ ��#)� ? 

.��'� GS� ���� p)!& K&',L&�: 
K�L& �'�!& : Ck�W!L&� ���#�L&� .�P�(�!�\ ;Hk���D `���!& ��0�, o��)�� C�!'(�, K&',1

 ;����W�!& g�\&�T!&� .�k�!�\ C��T$D �,'�a, �0���)�& ��!� ,CQ�F!& �Z0hL&�
CT���!& Y �k(� �'�!& &/0 ? 

¡��!& �'�!& : ;`&�� L ] C���T$! ��0�  o���!& .�! C!'(�, �1 ,C!'(�, ��B C)D�d K&',1
= 

	� 
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��#!�D �)���1 <+5 2 4 2 5 2 3 2 4 '��!� �����, "����1 g��\�!&� e'b��(!& ��P��#!�D ���A� ���P��!& ��P2 3 5 3 3 2 3 5 3 3 33 3 2 22 2 9 25 3 52 4 4 43 2 2 2 6 24 5
 .�, n�S0�! ]'�#�, *��\ &��,1 %& p;�(�! .��!� `��#�T!& p�  �)��S)q] ��P�&'�2 2 3 5 3 2 3 3 33 3 8 2 2 23 4 4 4 4 4 4 48 32 3 2 2 5 33 3 5 3 4 3 2 35 3 22 3

��D .� p{ ., G�a�� C��D .� nSA3 37 2 3 2 3 2 3 7 23 3 33 39 3 � 3 3 3 ��S� o�Tk! %& *+� C� 34 3 � 34 �3 3 9 4=��>?   
}<+2{ �'� ., KPD 2 23 34 3}�)�12 5 2 3{ *'�y�\ 3 5 4 3}���P�!& ��P#!�D3 3 52 6 24 2 4{ p�A� C���PT!& .�, G�D�(!& 3 4 3 23 4 43 22 23 5

 N`&'��!& g����h �A�k��\� .���#!& �;��D4 43 3 3 2 32 23 2 73 3 4}e'b��(!& ��P��#!�D ���A�3 2 3 5 35 2 24 2 4 2 5{ ���0�, eP��#W!& 3 2 52 4 3 2
}!&�3g\�2 9{ *��TD *'�y�\ ��#!& � 3 33 4 5 4 43 2}���, "��12 25 32 4 3{ ��aW!& pS� �T, 2 3 2 4 3 9 4}��P��&'� '�!�2 5 32 3 3 2 33{ 

 K�)(S! ����!&� �)�14 9 3 2 5 2 3}.��!� `�#�T!& Y �)�S)q]2 34 3{ `��#�, ����D ���#Th 3 2 3 34 4 3 4 2 35} p;�(�!3 4 2 3 4
]'�#�, *��\ &�,1 %&8 5 2 33 8 23 3{�b�� '�A� H�TS� p�  2 3 33 5 2 4 4����!& t�a,� � 3u��E& 2 4 2, n�!< "�#  

}nS0�!4 2 3 4{ ���� 5 2 3}C��D .� nSA .,3 7 2 23 3 3 3 3 3{ �b�� p�A� H�S� m,�� ��A�� C${ P#D N1 2 3 2 9 5 2 23 3 4 44 3 3 2 3 33 3 3 3
 ����!& ��$!& GS� �0)S� o, .��,�T!&}G�a��{ .,�� } .�, *+� C���D .�� p�{

��S� o�Tk! %&{? 
�, p  %& �0���� <+3 3 54 5 5 3 24 5 4 ��,L& p�  �)�����)!� �)SR��! &���\ �0\&U1 '!� 8u�S� n,�4 2 2 2 8 2 33 32 4 4 4 45 3 52 3 3 3 2 3 33 5 2 33 33 3 4 3

 U�Pb!& j&/D ��S� H�+ �S� %& .�!�4 5 96 9 34 43 4 � 3 34 3 5 4 9 33=��>?  
 �\<&}n�,��, p  %& �0���� <+3 3 24 5 3 24 5{ n�,'� N1 2 23 3}8u��S�4 3{ nD�a�Q1 H�D j�Wq@�  3 2 33 4 4 32 2 3

��k 6 5 3 &}�)SR��! &����\ �0\&U1 '!�2 35 2 33 3 3{ �)��Wh }�)�����)!�{ �)��S)q& }��,L& p� 2 3 2 4{ 
 K�)(!& �,13 4 2 2 3}�S� %& .�!�3 39 39 34{ ����)!&� "R�!& ., �\ }j&/�D ���S� H�+4 3 4 4 3 5 9U�Pb�!& 5 6{ 

                                                                                       
= 

 ;v����a!& j&�`1� ,o��b���T!& j]-� ������W�!& g���\&�T!&� j&�y����z!&� .�k���!�\
 ,.���k�W!&� �U&Z�T!& .�� u;�  ,�0W\&��,� P��$!& j&�s��� j�D�DP!&� o &PT!�\

��(� .���� ���! f/��0  p��W�!& .��,� Y ���0S�, �k � �!�b��! *'���� ���T�+� ;H��y��Sq ]�
f��B� �Z�!& Y C,�� .�TSkT!&?   
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v'S(!& p  �TD5 25 4 3 4? 
� ������1 p�  �)��()!& <+ �A'T���� <+�3 5 3 5 22 2 2 54 4 45 2 32 3 5 3 2 4 45 4 5 %& p;�(�! �0����1 p�  ���SS(�� 8u��S5 3 4 2 5 33 5 34 4 42 24 2 3 5 7 5 4

 U',L& oh�� %& G!+� ]'#�, *�\ &�,15 5 2 3 8 25 32 5 3 3 55 2 34 3 4 8 3=��>?  
}�0���� <+�{ *'�,�T!& �0�1 3 5 4 2 5 2 3 w 3}8u��S� ������1 p�  �)��()!& <+4 3 5 3 22 25 22 3 4 5 3 2{ �1 .�#W�� '�a� 2 3 2 23 4 3 3

P()! c!1 �A� Cy�,3 32 4 42 3 2 5 3 3 �0�S� &',2 54 2 3 3}�0����1 p�  ���SS(��2 25 32 3 4 5 37 5{ .�� &'�#h�� ]� &',P�(�! 2 5 3 33 4 2 53 3 3 2 4
 K- p�  ��T\ �0��S�, �A���+ ��A&U1 �a)�!& ��TS  v��a!& ���a)!& "�W� &/�A� ��!�)�4 4 4 43 2 2 2 3 3 9 2 23 4 2 3 3 3 2 33 2 3 2 22 3 3 3 55 5 39 3 3 3

 *&�T�3 2 4} ]'#�, *�\ &�,1 %& p;(�!8 5 32 3 23 8 23 3 3 4 4%& G!+�3 4 3oh�� { ��b� }U',L&{ =�>? 
                                                                                       

=� > G!�#� H!'� :}���P!& ��P#!�D �)�1 <+3 3 52 6 2 5 24 2 4 2 3 2 4{J K���L& :��MN1 , :" �)��\ ��T��{ &���\<&�
 G!+ v��L& N`&'!& g��h GS�§C��PT!&¨"? 

����
 ���: "f�\< G!�#� K'(� :'�(�1 C�T���!& �k�� *1 &'�TS�&� ,*'��,�T!& �0�1 ,&
 .��D ~�  <+ ,UPD �'� fPW� GS� KZ�1 �,� %�D �)�,- �)�\ *+ ,��DU ��! H��D �, GS�9

 H!'�U �b� ., "s�W!&� ta!&}�)�1 <+{ ,/���{ ,}���P!& ��P#!�D{K'�(� , : ���R�D
C��PT!& G!+ G�`L& N`&'!&"? 

���hZ!& K�� :" �§��P�#!& ¨�!& ����[K��(� ,N`&' : N`&'�!& eP��� ,��P��� ,��P��
G�#T!�  ,U'b(, :N1 ,���P!& ��P#!�D �)�1 <+ :C��PT!& pS� N/!& e`&'!& ���RD"? 

���qL& K��� :" ,HS���1 .�, G�S�1 '�A N/�!& f����[ ��zS, '�A ,N`&'�!& f�P��
fu�1 ., "��1�"? 

�`�)� .� :" }���P!& ��P#!�D �)�1 <+{K�� , :G�`L& N`&'!& ���["? 
G!���#� H��!'� :}e'b��(!& ��P��#!�D ���A�3 2 3 5 35 2 24 2 4 2 5{J K�����L& :��MN1 , :" K����� �\�P����

Gb�L& N`&'!& g��$D"? 
�`�)� K�� :"Gb�L& N`&'!& ���RD �A� "? 

��hZ!& K�� :N1 :"C�, pS� N/!& N`&'!& ���RD"? 
= 

	� 
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����
 ���: "K'(� : G�!+ Gb��L& N`&'�!& ���R�D K�Z�� .�\�R�T!& .�, �\�P���3 �
C�,"? 

 ��T� 'D1� ���\ .D& 1��}��P#!�D{ � }��P�#!�D{ ,§.��#!& ¨ 1���� ,�U'k��, ��T0� 
 �;D Gy�k�!&� �ZT{� �Q��� �,�� .D&� o ��§.�#!& ¨�T0� ? 

¡�\'R!& K�� :��P#!&� :N`&'!& g��h ?���P!&� :e'b�(!&� ,G�`L& ���@� : ����@�
&� ,��b(!& K�(�� ,'b(� �b�� ,'�P� ��` ., ,Gb�L&�&'!& "QL ? "�A1 C��! pA�

e'b�(!&� ,C��PT!& pS� �T, m��\ ���P!& ��P#!&� ,��$a!& :C��, p�S� ��T, m���\ ?
G�#T!&� : �\�P��� ,C���PT!& C�0h G�!+ N`&'�!& ., G�`L& g��$!�D ��!�Z� m��w

C�, pS� �T, H�, Gb�L& g��$!�D? 
G!�#� H!'� :}���, "��1 g\�!&�2 2 95 32 4 3 3 5 32{J K���L& :��M? 

g�\�!&� ,H��  �)��1 N/�!& *���T!& ., "��1 *��, Y g\�!& *1 K�a!&� N1w : o�Th
 GS� *�\ .T! K�(� ]� ,"DE& pW\&�!& C��T$S! ]+ g\U v�#!& K'(� ]� ,g\&U

g\U �A��B� V� ? 
 o�', Y &'��\ ��r  ,��#!�D `&�T!& pA� ,*���� pD1 g\U ��A �A g\�!�D `&�T!&�

�� pS� �T, �0�, "��1�aW!& "{? 
����
 ���: "K'(� : G�!+ ����, "���1 o��', Y HD�a�Q1� *����� '�D1 H�  ��#!&�

�aW!& "{��"? 
��hZ!& K�� :"g\�!& :�aW!& £s�[ GS� *���� 'D1 �0�  *�\ p)!& ��#!& ? %& �S�@� 

*���  o�'T!& &/A Y �A� .��,�T!& �b� *1 Z�� "h"? 
�`�)� .� :" }���, "��1 g\�!&�{K�� , :�0�, "��1 ,HD�aQ1� *���� 'D13"? 

�`�)� .� e�q1 C�&�U Y� :"p�#� : ,*���� �D1JH���'{ G�S� ��#!��D UPa�&M G�){ ,
C�, �| �P�"? 

= 
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= 
H!'� PA�$, .� :"}����, "��1 g\�!&�{K��� , : *'�SW(, ,HD�a�Q1� *����� '�D1

 P�Ta, �#R�� ��!� ,UP�D v�aQ@D &��#R� �! ,&U�$� �@R!& .,8 � ,����� U����D
]� ,��0S\ ��0! p(k�� ., UPD ^�, GS� G()!& G){ ,HD�aQ1� PTaTD ���� U��\ 

 PTa, v�aQ1 �0WS�  ,&'S))��  ��A���@ "? 
NPk!& K�� :"K�(  ��#!&� �'(!& K���, �\< :} ��P�#!�D ��A� ���P�!& ��P#!�D �)�1 <+

e'b(!&{ � ,§g\�!&¨ : ,*���� 'D1 'A}���, "��1{�aW!& £s�[ GS� ,"? 
\'R!& K��¡� :"�� : ��P�#!�D ��'�\ .�, ��0�S� &'���\ p�)!& C�!�a!& f/�A �\< �Py� �

 �P�#!& *@[ �'� GS� C!]P!& �0�, "��1 g\�!&� e'b(!& ��P#!�D �A�P�� ���P!&w w w
H)\'[� ? ,^��T!& ��0�  *��\ *'\�R�T!& ��| ����1 p�)!& e'b�(!& ��P�#!& *L n�!<�

�| �D�� ] ��U1 m��\�8 ?  ���P!& ��P#!& �,1� ]� �&P��L& ��0�  �'k� �'qU m���
�| ^�, ? .�TSk�T!& G�S� %& .),��  ,�A`P�� ���\ o, �P#!& �0� ^&U� ��#!& m��\�w w

f/A K�a!&� �0�S� ���b�D? 
G!���#� H��!'� :}`���#�T!& p��  �)���S)q] ��P���&'� '��!�4 4 43 3 2 32 3 32 25 3 22 5 32 3 3{J K�����L& :��MN1 , :" '��!�

!& &/��0! &P���', &'#;��� *1 �)!����{8 ����B G��S� ����#Th %& .���!� ,�)���S)q] ^���(S9
`�#�,"? 

G!���#� H��!'� Y� :}`���#�T!& p��  �)���S)q] ��P���&'� '��!�4 4 43 3 2 32 3 32 25 3 22 5 32 3 3{J K�����L& :��M C��dud ,
f'h�: 

�����: ��q@�)!&� ��P�()!�D ,`��#�T!& Y �)��S)q] .�#T)$, &'(�)� *1 ��P�&'� '!� 
n!/! Pb� ��B ., *�b(�!&� �`��Z!&�? 

 ���
!: �);�(�  ���q@�)! �\`P�� C�S� o�, �\�P�� ����\ ����SD ��d ��P��&'� '�!� 
~�a�+ .D& H!�� ,`�#�T!&�? 

~�a�+ .D& K�� :" �A`P�� ����\ ����SD ��d ,�0��,� ���, `�#�, .� n!< *�\ '!�
= 


�� 
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�A'T)�(! �, ,�\`P� CS��"? 
"����
!:L ���! %& C��'#, ���B .�, �\�P�� ����\ ����SD ��d ��P�&'� '!�  �)��Sq

`�#�T!& Y ty&'#!&� os&'(!�D? 
G!�#� H!'� :}]'�#�, *��\ &��,1 %& p;(�! .�!�8 5 3 2 32 3 23 8 23 3 5 3 4 4 4 3{J K����L& :��MN1 , :" p;�(�!

��L&� ")(!�D Hy&P�1 *]/q� ,Hy��!�1 �b�D ]'#�, *�\ &�,12 4 8"? 
�,1 '0 H�'�� ., PD ] ,K�L& Y &UP(, 8? 

����� ����
 �����:p;��(�! N1  K]<+� ,H��SA1� �u���E& �&Z���+ .��, H���UP(D `&U1 ���, %& 
H�zSD n!< ., `&U1 �, "#�  ,���, °, ��B .� ,HSA1� x�R!&? 

¡�\'R!& K��� : H���` �&Z��+� H�y&P�1 *]/�q� Hy��!�1 �b� ., "#�� *@D �(�({ N18
 ����q1� ,�0k����1 P���� ���0)T��B� ����#!& /��qL .�TSk��T!& ��q@��  ,�����!& K]<+�

 ��!&�0�� C# &PTS! .�� ? G�S� ~����]& &/�A o�(� *1 .�)�y��z!& v�k{ Y .�� �!�
 Y �u�!&� ,C�b�!& f/A=p;�(�!3 4 2 3 w >��P�()!&� ,��/�aTD C�(S#), :p;�(�! ��0#Th ?

=��P(!& �) ?> 
K�� n!�, .D g#\ ��P{ Y� : %& K'�U ��q �T�+ � ���� *�P��� *'TSkT!&�3 4

P� .�D� �0��D %& oTh G){ ,����`�#�, ��B GS� �A�? 
G!�#� H!'� :}C��D .� nSA ., nS0�!� 43 7 2 2 2 33 3 3 33 3 3 4{J K����L& :��MN1 , :" .�, n�S0�! n�!<�

fU/� m#z�� �0���#  H! m)Wd % C${ .� �0�, nSA"? 
~�a�+ .D& .� :}C���D .�� n�SA ., nS0�!� 43 7 2 2 2 33 3 3 33 3 3 4{ ,"N1  : ,H��UP(D `&U1 ��, %& p;�(�!

u�E& �&Z�+ ., `&U1 ��, "�#�  ,����, °, ��B .� ,HSA1� x�R!& K]<+� ,HSA1� �
H�zSD n!< .,"? 

G!�#� H!'� :}C��D .� p{ ., G�a��� 3 7 2 3 2 3 2 33 33 9 3{J K���L& :��MN1 , :" .�� p�{ ., ��a�!�9 3
H! j�0�� m)Wd P� % C${"? 
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H��D1 .�� ,���DZ!& .�D %& P�W� .�D `�W� .D G�a� .� :"}.�� n�SA .�, n�S0�! C���D 

��S� o�Tk! %& *+� C��D .� p{ ., G�a��{N1 , : �T! ,C$a!& P#D ��\ ., ����!
n!< "�, GS� .,- ., .,��� ,�#!&� j���& ., e1U"? 

~�a�+ .D PTa, K�� : ,���#!&� C���& .�, e1U �T! ,C$a!& P#D ��\ ., ����! N1
n!< "�, GS� .,- ., .,���? 

−���\ .D& K��  :�h ��k�� &/A�P ?K'�(� G!��#� H��1 n!< �kD�5 2 3 : o�, ���#Th ��T�+
 G�S� t�a!& C�TS\ o� ��� ,�0�S� �\�b��! ,`�#�, ��B GS� P{&� *��, Y �\�P�
 P�{L G�(W� ]� ,C#s��� .��A&�!&� ,C�#s�� C�$a!&� ,&�A�� �,L& ��b�! ,"s�W!&8

 /���a  ,C0W[ ]� C${=nSA ., nS0�3 33 3 2 23 4 3 >N1 :)�& ., ���!& Y �T)k� G�S� H�  �T
 H�S� C$a!& ���(! ,"zW, H�1 f�,1 ., ���bD=p{ ., G�a��9 3 2 3 2 33 3 >N1 : .�,- .�, .,���

=C��D .�� 3 7 23 3 >N1 :���bD� C${ ? G!��#� %& K��� ,v'�S(!& ����{ '�A *��T�E&�= .�,�12 33 3
V����!& p��  H��D pR��T� &U'��� H��! ����S#h� f������{@  ���)�, *���\4 9 3 34 4 44 2 8 33 55 83 2 3 3 3 5 2 3 2 23 3 3 3>�, Cb��� Y CR��y�� m��!��

n E& :N1 nSA ., nSA 9Y :n E&� *�)0W!&� v/�!& ., K�� �, �0�  K��? 
Gy�k��!&� �Z�T{� �,��� .�D&� ���T� '�D1� "W�� C�&�U Y ���\ .D& 1�� :} .�� p�{

C��D{ o ���� ���D G�D1 C��&�U ± �Q�� 1��� ,�`PR, �P{&� ^��D §G��{ .�, ¨ .�y���D
)�, C�����!&� �U'k�, G!�L& ����\ .�D& .�� eZ�W!& K���� ,C�{'§G��{ ¨ "��, .�^���D

 ��U ��dP�{ K��� ±'b�!& �R�D .�D .�ka!& .� N`&P�W!& ��D pD1 .� N�U� ,o ��
 1��� H��1 ����\ .�D& .� "W[ .� �!�Q .D PTa, ��dP{ K�� .,�T!& PW� .D§G��{ ¨

 ��Q�� .�� i��{ e�U� ,eZ�W!& C�&�U "�, .���A�� .�^��D}p�{{ �P�{&� ^���D 
�`PR,? 

G!����#� H���!'� :}�����S� o�Tk���! %& *+�� 34 3 � 34 3 3 9 4{J K������L& :��MN1 , :" o�Tk���! %& *+�
H��D ��)d��)���&� ����;���� ��y��P��!,  o�T���� H���S� G���F� ] ,.�(�����!& K&'���L
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�����D ��S� ,^p[9"? 
~�a�+ .D PTa, K�� :"N1 :*'�F� �TD ��S� ,*'!'(� �T! o�T�"? 

��'#�
 ���:L& o�T$! o�T� j�h�a!& .��� GS� j��S!& �u)q�D ,j&'Q? 
=��S�� 4 3 >N1 :.�P��#T!& ����!& ��y&P�1 GS� �b�!& *'(a)k� ���1� ��D? 

−NP#k!& K��  :�`�0R!&� ,g��!&� ,�y&�k!&� ,�y�T;!&� ,�A&':!�D ��S�? 
−pz�(�R!& K��  : H�'\�=u�� "h > ��h&Z!&� �\L& *�A�!& 'A &/A �T�S� �#�T�4 9 8 8

L& *L ;H�  H�Ph� ]+ ����!& cabT!& ., �P{&� C�U� gS(� `��� ] N/!& �:�3 2
 H���  P��$�� ]+ H���, o���', Y ���:�� `����� ] ������!& cab��T!&= ^p��[ "���D %& *+�

2 3 7 5 94 3
��S�� 4 3= >*'ST#� �TD ��Wq3 35 3 3 �2 4 4 3= >U�Pb�!& j&/�D ��S�4 5 6 4 3 4 � 4 3= >^p�[ H��S� G��F� ]� 32 3 4 2 3 3 3 2 3 3 > `���� ]

� ,�UL& G�!+ ^�Tk�!& .�, %& H�!Z�1 ��h&� �:�1� ¢�&� �\1 &/A *L ;&/A pba4 4 3 9 3 4 5 5 3 3 2
f��@D ¡�k�E& U�W)q]& na, Y ��$�!& HD "ba� N/!& 'A H�1�4 4 2 3 4 w 3 9? 

�u�!& &/A ��;�+� : %& *1=u��� "�h > p�)!& C�T�a!& *1 H�D�)\ .�, j���- Y .��D4 4 4 �4 3 2 3 9 3
� �UL&� j&��Tk!& tSq �P�{&� Cz(� p  H(Sq pS)W� *1 pA �0Sh1 ., tyuF!&4 5 3 2 3 3 24 3

pA :"T#!& ����D mk�!� ,"T#!& *�k{+? 
 P(  m!P w- j�� ����\ "���h *��\� ,"�T#!& *�k�{+ 'A U�W)q]& na, *1 GS�w− 

 �uk��!& H���S�− ���0��W� *1 `&U@��  C��k��a!& C��z(�!& f/��A G��!+ C��h�a!& �P��[ ¢��{] 3 w 9 4 3 3
%& K'�U v�aQL5 3  � Y p�D&��1 �U'�Q Y ^��$  ,���:#!& ��S#!& &/�A �0TS#��!2 35 7

 p�W�S! K���� ,U'0R�T!& ��ab!& H��P{ �H��� H!@�� ��, C�STh Y : P�Ta, ��� �
*�k{E& .� ¡�q1 ?p�#� : p�W�!& H! .�W  ,H�  U�Wq�! tSF!& tSq N/!& 'A�w �

Z!&� �\L& ¢�&'!& &/A pA �P�{'!& H)S���� *�k{E& t��s *1 N/!& �:�L& �h&3 2
 *'��!& &/A t!�q CW�&�, 'A5 3 3 3 5=u��� "�h ?>H�! K��( = : n��@\ %& P�W#� *1 *�k�{E&3 9 33 3 3 5 2 23 2 53 3 4

x&�� H�r  f&�� .�� �! *r  ,f&��3 3 3 2 33 5 9 4 43 3 5 3 2 3 35 2 53?> 
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= 
 .��, C���U� g��S(� ] m���\ �Sk��, "��\ .��A< Y fU�;��{+� ���S#!& &/��A P��\@� "��hL�

  jPh�� ]+ ����!& cabT!&��:�L& ¢�&'!&� �\L& �h&Z!& &/A �0� : n�DU *1w
"#�� �, "\� K'(� �, "\ GS� oSz,� w ? ��S#� P�SW!& n�!< ���,1 *1 P�SD "�A1 �S� '!�

 ��0! ��$� ] ��, ]+ *'�S#�� ] .�D`@�), &'���W! �y�k�F!& .�, "��S!�D H�'S#�� �, "\4 w 35 3 4 4 3 3
 �UL&� j&��Tk!& t!�q &/A� ,&��¥=u��� "h >�zq ��S#�3 3 o�,� ,v'�S(!& j&�3

U�W�!& ¢�&'T!&� ��:#!& �h&�Z!& f/| *'!�W� ] &/A3 4 4 3 9? 
G!�#� H!'� :}8u�S� n,��, p  %& �0���� <+4 3 3 23 4 43 3 55 5 4 5 4{J K����L& :��MN1 , :" ��\<&�− ��0�1

p��W�!&− ,n!/��D .��,���T!& j�q@��  ,n��,��, Y x�P��� `P��� C��S� %& x&U1 ���T��{ 
�h&� ,�|'S� m�'( 4�|�{ GS� &��"? 

����
 ���: "K'(� : ,�|'�S� m��'� G){ ,n!/D �A�F)  u�S� n,'� Y �0����
�A�P� v�{ GS� &�1�h&�"? 

¡�\'R��!& K���� : p��W�!& *1 G���#T!&� � G��S� n��!< i��(  , 8u���S� H��,��, Y ���A-Uw
����W�! �WW�� n!< *��  ,HD�aQ18 ? .�� &'��Wh� &'SR��! ,&����\ H�,��, Y ��A-U '�!�8

�?] �1 ��'�u� "A ,�,L& Y &'������ �0!�)? 
G!�#� H!'� Y� :}8u�S� n,��, p  %& �0���� <+4 3 3 23 4 43 3 55 5 4 5 4{J K���L& :��M*�0h� ,: 

������: H��W� eU1 %& *1  � H�!'�� ,������ .�\�R�T!& C�S�8}n�,��, p� 3 4 43 3{ Y P���� 
�W� 'D1� ,.ka!& H!�� ,�'�!& "a, pA p)!& n�����P? 

.ka!& .� :"}u�S� n,��, Y %& �0���� <+{K�� , :n��#D"? 
 ���
: U'0T$!& H�S�� ,�A�:!& 'A� ,H,'� Y �0)S� f&U1� �'�!& H�S� G(!1 H�1  

PA�$, K�� :" p�W�!& �q@  u�S� H,��, Y �A��+ %& f&U1 � *���  ,n!/�D HD�a�Q1
�0! �)�W��8"? 

~�a�+ .D& K�� :"U1 �, K�1 *��  ��| �0#$�[ ,�0��S� H�T#� .�, C�T#� n!< ., f&8
= 
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�0�  �TD HTS#! ,�0�#� ., �0�S� �'F� �, �| c\� ,�A�P� GS�7 5 5 9"? 
N`U��T!& K�� :" G�S�� H��S� H�D ��#�1 ���z! H�D '�A ��, �u�q GS� n!< f&U1 �T�+�8

 j���h ��T! n�!< ]'�!� ,�A�P�� ^��(! G�S� �0! �P�1� �|'S(! mWd1 *'��! ,H),1
a!& f/A H�W� Y G!�#� %& ., C!��"? 

G!���#� H��!'� :}�)SR���! &�����\ ���0\&U1 '��!�2 8 2 35 2 3 34 43 3 35 2 33{J K�����L& :��MN1 , :" n��DU x&U1 '��!�
�'(!& v�{ GS� &�UP(� �!� nD�aQ1 .W$! &���\ x�P�8"? 

�`�)� K�� :"K'(� :�)�W$!"? 
PA�$, K�� :"&'SR�  "R�!& n0h� Y nD�aQ1 e1�  ,m�1 mSR�!"? 

����������
 �:K'��(�  :" ,nD�a��Q1 "R���! ,&�����\ �A�P���� x�P��� n��DU x&U1 '��!�8
�'(!& v�{ GS� &�UP(� �!� ,&',�q� &'�W$ "? 

pWs�(!& K�� :N1 :"v�a!& .� �)�W$!"? 
��'#�
 ���: o��'  ,n�!< e�� ] ., ���,� ,�0!�)� GS� �&P�E& e�� ., ���T  

"R�!& gh'� �, ����)!&� �u)q]& .,? 
�b��!& K����¡'D :" H���!+ "R���!& P�k��� ���! H���r  *-���(!& .����a, G��!+ ���:�&�4 4 4� H���L 3 

 K�� "D �'b#,}�)SR�!2 5 2 94 3{HD�aQ1 G!+ �U�[+ 4 4"? 
G!���#� H��!'� :}���,L& p��  �)������)!�4 2 23 2 4 5 32 3 3 3 3{J K�����L& :��MN1 , :" �R��#, ���� �)���S)q]�

�0!�)� �,1 Y CD�ab!&"? 
�`�)� K�� :"K'(� :�)�W$!"? 


 �������:K'(�  :" Y x&U1 ��TD n�!< .�, �0TS�� %& .��!� ,n�!< Y &'�����)!�
����!& ., n,��,"? 

pWs�(!& K�� :N1 :"�)�S)q&"? 
G!���#� H��!'� :}�S��� %& .���!�3 39 33 9 34{J K�����L& :��MN1 , :" �����S� ���#�1 %& .���!�

= 
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����)!&� "R�!& ., C,uk!�D"? 

pWs�(!& K�� :"�!�FT!& ., ��TS� N1C"? 
G!�#� H!'� Y� :}�S� %& .�!�3 39 33 9 34{J K���L& :��Mf'h� ,: 

�����:f��#,  : �A��0�1 G){ ,����)!&� "R�!& ., �A�,1 .��,�TS! �S� %& .�!�
�A�P� GS� ?V�W� .D& H!��? 

 ���
!:f��#,  :�0�  f�,1 �S� %& .�!� ?�`�)� H!��? 
"����
!:N1  :�:!�D .�TSkT!& �,1 ��1� ?pWs�(!& f��{? 

� N�U�.H!'� Y V�W� .D&  :}�S� %& .�!�{N1 , :��1"? 
����
 ���:v&'b!&� " %& *1 '�A� ,V��W� .�D& H�!�� �, NP�� v&'b!�D n!< Y 

 H��W� eU1 ��TD �'�(!& �S�3 � ,�|'�S� m��'� G�){ ,�����)!&� "R��!& .�, H�,��, Y
�A�P�� v��{ G�S� &�1�h&� ?H�!'� *1 n�!<� :} .��!��S�� %&{H�!'� g��(� 4 3 :

}�,L& Y �)����)!� �)SR�! &���\ �0\&U1 '!�8{ H��1 ,H��� �F!��D G�!�1 '�A N/!�  ,
 H�W� �� �! '! H�, � 'F, *�\ �, ,f���d "h H�, �0TS�4 5 8 �H,��, Y �'(!& CS� .,"? 

"����
!:�P#!& ., �S� %& .�!� �0�, �),Z�&� �0�� �)�W$! ? 
��
�
!:%& .�!� ��0\uA .�, H�D �0��  ���{ ��, /��� G){ �0�  f�,1 �S�  ? f`�� 1

N`U��T!&? 
G!���#� H��!'� :}U�Pb��!& j&/��D ����S� H���+4 5 96 4 3 4 � 4 3 5 4{J K�����L& :��MN1 , :" ������FD ����S� H���+

V'��!& oy�Ws� v'S(!&"? 
����
 ���:K'(�  :" f�T;�� ��T, ^p�[ H��S� G�F� ] ,U�Pb!& H�$� �TD ��S� H�+6 5

v'S(!&"? 
H!'� *��{ .D "��(, .� :" }U�Pb!& j&/D ��S�{�|'S� Y �TD ,"? 

~�a���+ .��D P��Ta, K���� :}U�Pb��!& j&/��D ����S�{N1 , : Y ���, H���S� G���F� ]
= 


�� 
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���, HD &'�F)�& �T, �AU�PQ"? 
G!��#� H!'� :}1 p�  ���SS(�� 8u��S� ������1 p�  �)��()!& <+ �A'�T���� <+�3 34 4 4 42 2 2 2 55 3 3 5 3 5 25 7 25 53 5 2 34 2 5 3 4 45 4�0����2 4 4 5 2{ 

JK������L& :��MN1 , :" C���\�#T!& �U1 G���!+ ^&P����L& �����D ����T��{ �;����1 ����\<&�8
 `&P#)����]& &'���\��! ,�0������1 Y �����SS�� ,�0����S� ��1�h����  u����S� �A'���T)�1� 9

��D�a!"? 
 �A���$�  ,.��#!& N1U Y u��S� �A���+ ��A&U1 <+ ,��| G!��#� H��z! .�, �;��1 &/A�8

�0�  �0#Tz�� ,�0�S� , "S���0Sy�� K�� G){ .�\�RT!& .��1 Y .�TSkT!& : ��T�+
 .���1 Y .�TSk�T!& %& ���\ H��  &'��[ �TS  ,K�)(!& "W� &/A *�\� ,U�Zh CS\1 �A

 *&�T� K- Y K�� �T\ ,.�\�RT!&=.�#!& e1U �0�S�, �0����3 2 5 22 3 2 w 2 34 3 2 3 3>? 
������
 �����:K'��(�  :"� u���S� .�\�R��T!& H��,��, Y H���W� %& N���� <+ %& �0����� <+

 ,�0����1 Y .��,�T!& "S(�� ,�A`P� ���\ �A� u�S� �0���1 Y �A'(! <+ .��,�T!&
�0)\'[ .��,�T!& GS� *'0)  ,�0! `&P#)�]& &'\��!"? 

p�Ws�(!& K�� :"C�:(�!& Y &/�A ?m�S� &<+ �;��1 C�:(�!& G�S� G�!�L& "�T{ �'�$� :
S� G!�L& *'�)  ,.�#!& 'A� ,�'�!& o�', ���T!& pW�!��D CQ�q &/A G� f/�A� ,

o�T$S!"? 
��� ��
 ���: H���� Y H�SS�� ,�q���D .�(����!& ., u\ e�B1 G!�#� H�1 &/A G�#,� 9

C0h&'T!& P�� n!<� ,H�  oTz�! ? .�, c!@�D .��,��T!& %& P��1� K��)(!& �a)!& �TS 
!��#� K��� ��T\ ,H��#�� *��T�E& vZ�{ e�� U���!& vZ{ p(D ,.� `�, C�yuT!& G

= �0����� �� ��\ e��q1� %& "�W�� p�  "���(� C��  ��)()!& .��)�  p�  C��- ���! *�\ P�2 3 3 3 3 25 2 3 23 � 3 3 3 23 34 4 4 4 4 43 � � 32 5 4 4 4 5 2 33 5 3 5 3 33 34
 p���!�L �����W#! n���!< p���  *+ ^�R���� .���, f�b����D P������ %&� .����#!& N1U �0����S�,4 4 4 4 4 48 53 5 3 3 22 2 2 3 2 3 3 23 2 33 3 9 24 3 3 7 54 3 4 3 5 4 2 4

U�bDL&4 3 2>�T$!& '�A &/�A�, %� ,~P�Q� t�{ ��0�, u�\ *r�  ,.��)��& .����A .��D o
C�T!&� PTa!&? 
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−¡�\'R!& K���  : ��A�1U &<+ ���1 '�A .�\�R�T!& .���1 Y .�TSkT!& "�S(� Hh��

 ��y&P�!& *'���� ,*'SR���  &����\ ������ ��d ,.��y��q ��B K�)(!& GS� &',P�1 8u�S�8
HD�(� '�� %& v&/� �| "a�� ,�0�S�w? 

 .� .�K�� ,`'#k, .D %& PW� :" G!+ "h�! mS� G){ UPD �'� �����1 Y &'SS� P(!
pW�h :K�� ?.�#W� �A&�� :K��� f��!@k�  �0��, u�hU ��/�q1 G){ ,Cy�, �A "D ,] :

��!1 ��\"? 
K�� NPk!& .� :".�\�RT!& ., V�� K�� :&'#hU��  m �b��& P�� ���#!& *+3 ? K��( 

"0h 'D1 :1� PTa, ��! ��D <+ *�&HD�aQ !�A'SQ@)k� G){ &'#h�� u  ?K��� :
K��Wa!�D �A'zDU��  ,&/�q1 �A�/�q .�!� ,�uk!�D �A'S)(� ] �'� ��8 ! .�, H�!'(�

Hk�� Y �UP(!&"? 
G!�#� H!'� :}]'#�, *�\ &�,1 %& p;(�!8 5 32 3 23 8 23 3 5 3 4 4{J K���L& :��MN1 , :" &��,1 %& p;�(�!8

����! %& P���� t��(a)�  ]'��#�, *���\5 2 3 ����S#!& p��A %& C��TS\ m�����  ,C��WS�!&� �b���!�D 
GS�k!& &���\ .�/!& CTS\�"? 

������
 �����: "f�����d "��h K'��(� : ,.�\�R��T!& .����1 Y ,*'���,�T!& ���0�1 ��)��SS�w
 ��;�#D K��)� .�, G;�� ��, �����D %& p;�(� G�){ u��S� ������1 Y �A'T�)�U1�

!& .��, ��y&P���1 G��S� ,*'���,�T!& ���0�1 ,�\U���0�+� ,�;��#D8 ,���| ����:!&� .�\�R��T
GS�k!& &���\ .�/!& CTS\� ,��S#!& pA %& CTS\ *'�)! ? H�S��  %& *��\ ��,1 n�!<�3 �

f�,1 H�  ��!�D�3 8"? 
~�a�+ .D& K�� :"N1 : ,H��, ���()�]& `&U1 .�T, C�T(�S! ,v�a!& GS� �0��D c!��!

H)�]� "A1 ., H�S� CT#�!& ��T�+ `&U1 ., GS� ��#�E&�"? 
��'#�
 ���:N1  :" ^����U� ��`��� "�)�� .�� ���!& *]/�q� .��,�T!& �b� ., 

 &'�` &<+ �A`��(�& n!< P#D �k�)�  ,�\/� ��& H! P{1 �0�, tW� �!� ,�0�, Ku;!&
= 


�� 
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�u�E�D �0�S� %& ., .�/!& ,.���W!�D ��z! �;�1 U�b  ,�u�E& G!+"? 
G!���#� H��!'� :}U'��,L& o��h�� %& G��!+�5 5 25 2 5 3 35 4 3 4{J &K�����L :��MN1 , :" ��b��, %& G��!+�

ta)k�� ��TD u�\ N���$�  ,�0S\ U',L&�  ��, ��@�[ Y p;�(�� P���� ��, ��0�  "�#��
 U'�h ] N/�!& K`��#!& H�T�aD tyuF!& Y ��a�� ,g�z!& ., ��WF!& Z�T  ,^�R�

�S� ]� H� ?"? 
��'#�
 ���: "N1 :& ., ��WF!& Z�T�  ,%& G!+ oh�� tyuF!& U',1 o�Th ,g�z!

�S� ]� H�  U'h ] N/!& ,K`�#!& HT�aD tyuF!& Y ��a��"?   
C!@k,  : H�W� %& eU1 � pW�!& U�b  ;u�S� H,��, Y U���!& �o,  &�()a, HD�aQ1

 ;�0,&P��1 j�Wd� ,�|'S�� .��,�T!& �y&Z� �'(! �WW� n!< *�\� ,�A`P�� ��'(!
*PW!& �0! �#W� mWd ,m)Wd *+ v'S(!& *r ?  

C��& f/A Y� : ;*' ��F� H� 'q .�,� ,H���W�1 mW�� H���W  ;P�$!& ��,1 j�Wd v'h�
 ��S#� NP��$!�  ,*'�TS#� ] �, ��'� ., �S#�� ,*'TS#� ] �, �P#!& ., �S#� H�L

 �'��� ���S#� ] H����! ,Hk���� �'���h&/��0!� ;����$!& o���T : `P��� "���S()D H���W� %& m��Wd
RW!& H0h� GS� �0:�! H��� Y .�\�RT!& G�S� C(�R!& HWS�� u  ,���!&� j�W�!&� �

n�!< Y G!��#� K��� ;&������� &'�WS�� �1 ,&�`��W�� &'SQ@)k�� *1 .��,��T!& V'�� :
}�S��� %& .���!� ���,L& Y �)������)!� �)SR���! &�����\ ���0\&U1 '��!�{P��A�$, K����  :
"&'SR�  ,"R�!& n0h� Y nD�aQ1 e1�  ,m�1 mSR�!"? 

&/A Y� : �'� ��(a� C����R, �|'�S�� �0Ty&Z�#! ��)�W�� ,P�$!& .��1 Y .�\�RT!&
 *'\�R�T!& *��\ &<+� ,P�P�[ �'�b�!& ^��()!& P��� o�S0!&� �'F!& *r  ;�0,&P�1�
 ���\1 v'S(!& �'(D *�\ H�W�! %& �b�� ,mWSB �d V'��!& m,ZA ,&`P�� &`P� ��\1

fP#D ., HD�aQ1 &/�A� ,*&PDL& �'� .,? 
 *  )�� f`P�� �P#!& ��(a��.��'� GS� f`�: 

= 


�	 
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= 
 H���'� c#;���� �P��#!& ���(a� .��T\ ;P���$!�D ������)!& "��hL �P��#!& ����(a� � K�L&
 H��S� &'�)W�� *1 ��0! "�W� ] ��, G�S� *'��,�T!& m�W��! ;.��,�T!& V'�� Y C�S0T!&

*������ *'�S0�  �| U���  ,�A`�)�� �A`P� CS(!? 
��� H��  �Pk��T!& *L ;���aT!& v/�!& ., 'A� ;�'$� ] &/0 ��A  , �P�#!& �b���

 ;�&UP)���& �U'��Q Y ����(a� '��A� ,.�\�R��T!& ¢��a! *���\ �A����(a)  ,t��(a), H��� 
�APy��� P�$!& ��,1 Pb� .k{ '!� �'$� ] n!/  ,.��,�T!& ., �P#!& .�T)�!? 

 '�!� H�S� �b)�� ] �0S�, &`P�� �P�� �'� �0�  *1 .(��� ,.�� ��!& �'� e1U .,�
  �y&Z�#!& m��'�� �&P��L& m�)Wd *1 ���0!� ,n�!< C�(�(aD P��$!& U��Wq+ H���S� g�$�

.��,�T!& ., C�  G!+ &' �a)� �1 &���a�� *1 �0!� ,^&P0[ �0  &'S)� '!� ,&')W��? 
 ���
: �P�#!& `P�� ���(a� ��R��  ,.��,��TS! CWS�!& K�T){&� ,j�W�!& "hL ��(a� 

r�  ;�0,&P��1 m�W��� ,�|'�S� G�S� �D���� ,.��,�T!& �y&Z� e'()! ;H�P�� n�!< *
 ,��R�� g�S�� P�� P�{&'!& m�D��!�  ;�P#!&� `P#!& ., HD �A�P� �0�'�� �, �'#�
 ,*�k��E& g�S� c#�� &<+ H�r  ;c�� H#, *�\ '!� f�P� f�b#D �D��!& gS�� P��

�'���!& VP��(!& Y ���T\ ,H���P�D ���, ��DP��� .k��a� ���! : ���$aD N`'��0�!& �Sk��T!& "��)(D
H�P�D N`'0�!& �u��? 

G!��#� H!'� Y� :})!�U�Pb�!& j&/�D ���S� H��+ �S�� %& .��!� ��,L& Y �)�����{ 
 ���P�!& gWk�D '�A U'���!& Y .�TSk�T!& .��D o(� N/!& �uF!& �#D *1 GS� "�!`
 �&Z��!& .�, .��,��T!& �S�� H��1 .��D %��  ,U'��d Y ��A� &/A� ,�0�  C,uk!& g{�

��S)F� n��!< "��hL� ,&'��WS�� *1 .��, �0����D ���T�  �'��F!& v` gWk��D �u��F!&� c
 &���(){&� �|'�S�� �0Ty&Z�� m)Wd '!� ,*��q- v�z;�� �'� gak��� �A�&U-

�0! %& �b�D &��b)�] ,�A�b� K�T){& o, �A�P�? 
G!�#� H!'� Y� :}U�Pb�!& j&/�D ��S� H�+{ U'�,L& %& �\/�� ��!� U�Pb�!& ��\< ,

= 



� 
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 *'aS�� ��S#! &���\ %& &��\<&� &')Wd�  C�  �)�(! &<+ &'�,- .�/!& �0�1��3 2 5 5 2 2 3 35 3 3 5 3 34 2 8 5 2 39 3 3 94 4 4 43 5 83 5 53 4 5 6 33=��>?  
}C�  �)�(! &<+ &'�,- .�/!& �0�@�3 4 4 42 35 3 93 5 3{ �� �\ C��Th 3 34 3 3 3}&')Wd�� 5 5 2 3{�� ]� �0!��)(! 2 3 3 3 2 4 4 4 43 &'�,Z05 4 3

}&���\ %& &��\<&�8 54 3 5 2 3{ �b�!�D f'�`& 4 2 5 29 4 5 5}#!3 3*'aS�� ��S3 2 5 55 4 2 9{*��'�� 3 5 35? 
 o�, %& *+ &��WQ&� ��a�U gA/�� &'SR�)  &'����� ]� H!'�U� %& &'#�s1�3 2 3 5 3 3 3 3 5 33 5 2 5 33 39 5 2 3 2 3 34 4 4 3 5 33 3 5 3 3 3 5 4 3

 .��D�b!&3 94 4=��>?  
}� %& &'#�s1�3 5 34 3&'������ ]� H!'�U5 3 3 3 3 3 5 3{ �����D ��T�  &'��S)F� 2 35 5 32 3 4 4 3 2}&'SR��) 5 3 2 33{ &'��W$� 5 5 2 3

}��a�U gA/��2 5 2 34 3 3{ ��)�!�`� ���'�� 2 25 5 53 2 3 3 9}�b�!& o�, %& *+ &��W�Q&�9 3 2 33 59 4.��D3 4 4{ �b��!�D 4 2 9 4
*'#!&�2 3 32=�>? 

                                                                                       
= 

�S(!& �Sb�� �! *+� ,UPb!& C,ukD �b�!& *L ;�P�� `P� ., C�`�T!& ��A�:!& v'
m�SD �T0, ��'(D o�)�� �! ,V'��!&�?  

=� >  G!�#� H!'� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{J K���L& :��MN1 , :" %& &'�P�Q .�/!& �0�1 ��9
H��RD &'ST�� H!'�U�"?  

����
 ���:p�#�  :"H!'�U� %& &'�PQ"? 
G!�#� H!'� :}&')Wd�  C�  �)�(! &<+5 55 2 3 38 3 4 42 3 4{J ���L&K :��MN1 , :" "�A1 ., C��Th �)�(! &<+

�0�� &',Z0�� ]� &')Wd�  ,��!�)(! &�P#)�& P� ���!&"? 
��'#�
 ���: "N1 : ,��S��(� U���!& ., C�y�s}&')Wd� { �b!& &'ST#)�&� ,�0!�)(! 

�b�!&� Z#!& �0)W��� p)!& ,���W�!& C��z!& f/A GS� ���!& �W{�"? 
����
 ���:K'(�  :"�)�(! &<+ &')Wd��  ,K��)(!&� v��aS! %�D ���!& "A1 ., C��Th 

 &Z�a), �1 K�)(! � �a), ]+ ,.�DU�A U�D`L& �A'!'� ]� �0�� &',Z0�� ]� ,�0!�)(!8 8
���, C�  G!+"? 

K��� ,H��D1 .�� ,���DZ!& .�D %& P�W� .�D `��W� .�D G��a� .� :" ��0T0 � ��0:�� ��d
= 
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= 
 Y �| &���k� *1 �0! p�W�� N/!& �0TS�1�K��(  �|�{ :} &<+ &'��,- .�/�!& ��0�1 ���

&')Wd�  %& Y n�'S��(� C�  �)�(!{"? 
 G!�#� K��= U��D`L& �A'�!'� 3u�  ���{� &����\ .�/�!& �)��(! &<+ &'�,- .�/!& �0�1 ��3 5 5 5 33 6 32 3 2 3 3 33 32 5 6 9 3 95 3 8 3 33 3 4 4 45 4 5 *

(! � �a), ]+ f�D` /�,'� �0!'� .,�4 � 47 78 7 5 3 3 2 33 5 5 2 3 33 9 4 5 3 54 %& .�, g;��D ^��D P�(  C�  G!+ &Z�a), �1 K�)4 3 7 3 27 3 5� 33 3 83 4 3 2 3 33 3 � 4 3 4 �
��bT!& ��D� ��0h f&�@,�4 3 5 32 3 3 3 3 5 3 32 4 9 2?> 

−N�&�!& K��  :p!')!�D �A'dPa� ]� ^�(S!& GS� �0k��1 &'�s'� *1 'A� j�W�!&? 
− %& K'��U .�� ,±�1 p�D1 .�D %& P�W� .� ,.�a�ab!& Y mWd  ��& H��1 Y ��:)

 K��(  �0��  ���� �TR�!& m�!�, &<+ G�){ �P�#!& ��0�  p�(! p)!& H,��1 �#D= ��0�1 ���
 &'�TS�&� &���Q�  �A'�T)�(! &<r  ,C� �#!& %& &'!@�&� ,�P#!& ^�(! &'�T)� ] ,V��!&

�'�k�!& Ku�� ma� C�$!& *1" ? p�W�!& ���� ��d �K���� : ,v��)�!& KZ��, ,��0S!&5
&Z{L& ���A� ,v�ak!& N�$,�5�0�S� ���b�&� �0,ZA& ,v?> 

−C���z� .��D& K����  : ] ^�;��(!&� �U���,E& C���]� Y �Sk��T!& *'���� *1 p���W�� &/���A�
ta!& C,��+ GS� �Q pS)D& *r  ,G�T)� ]� gSz�? 

 H!'� �=�P#!& ^�(! &'�T)� ]>? 
N�'�!& K�� : K����]&� v��$�E& �U'�Q .�, H�  �T! �P#!& ^�(! p�T� .� G� �T�+
���!& GS� ,  �'(!�D ~'d'!&� , p�D �'� 'A� , H��S� p�D .T! G!�#� %& .T� P��

 f�b�� *1 , fU�(){&� �P#!�D ��T)A]& CS� .T;)� H�L� , ���){]& c!��F� &/�A�
 �Za!&� , CQ�q �U'Q Y p�T)!& .� p0�!& GS� �0;#D H!�@�� , Y n[ &<+ pA�

 U�� K'b{� H�  CaSbT!& ,S�;  HS\ K�)(!�  ]+� C��s� C , K�L& ��ab!&� ,
 HTT� &/0!� � H!'(D �=C� �#!& %& &'!@�&�?> 

^�TS#!& �#D K��� : �'�(D ^��T!& ~'�d� HWW��� H# &` *'�� �, �W!�B p�T)!& &/A *L8
 ty��(a!& *'��� ��, �W!�B� ,n!< Y ¬�SD VU` .��{ ��ZB Y� ,f�Q� H��Wd� Hk��8 ��
= 



� 
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��aT!& H���, o��(�  *�k���E& .��:� ���, �u��q �P��[ �1 ,j���W�!& �P���� U&����!& .��, U�/
 G!��#� K��� �T\ ,C���#T!�\ �F!& ��!� ,v&�z�]&� �'F!&= *'��T� �)��\ P�(!�3 32 9 23 2 5 5

*��:�� �)�1� f'T)�1U P(  f'(S� *1 "W� ., j'T!&5 2 5 3 35 3 3 3 3 3 2 32 5 2 5 2 33 3 33 5 5 2 2 2 22 2 24 4?> 
−N�'$!& .D& K���  :.��,1 .T;)� �P#!& ^�(! p�T� *1 �S�&: 

������:^uW!& ^��P)�& ? 
 ���
!:�b!& ^��`& ? 

 ,H��'� G�S� "�\'), p�P�T!&� ,^uW�!& G�S� f��Q *'��� c��\ *�k�E& NUP� �,�
 ,f&'��` G�!+ "�\� n!/�\ *�\ .,� ,�0 �b�� U&P�L& C:{u, .� f&'�PD ��#,
 �'�� �����\ �0)�W$�1 ��T\� ,P�{1 �'�� &'�)W�� �S  UPD �&ZB �0)��  .�/!& G�T� �T\

.��{K�aD ^uW!& G�T)� *1 P{L p�W�� ] H�1 GS� ��Pa!& &/A HW� P�� ,&',Z0  ? 
G!�#� H!'� :}*'�aS�� ���S#! &����\ %& &��\<&�3 2 5 5 25 3 34 2 8 59 3 4 3 53{J K����L& :��MN1 , :" &���\<&�

�\�P#D ��:!&� ���S� �b�!& K&Z�E .�S0)W, .��&` &���\ %&3 9  ?" !�p ��'��&؛8
��! Y �u�!&.�U'0R, .��us+ tSz� v�#!& C: 

K�L& ~usE& : K'(� v�#!& *1=*u  �S 1 > *�k��+ "��  ,��\L& HD'SzTD ��  &<+
�S 1 P� &/0  'h�� *�\ �TD �� � HD ��� �d �:�1 �D'Sz, K��a� *�\8? 

¡��!& ~usE& :�u�!��D `&�T!& *1 : .�, "��  ,���#�!& Y NP,�k�!& ^��(W!&� �&�P�!&
&�` H! *�\ v�#!& K'(� ��#�!& Y ^�(D� �=�u�!& K��?> 

�����
 ���: "K'�(�  : ��D'�S� &��#�[1� ,��| ���:!&� �0��S� �b��!�D %& &'��`&�
 ����:!&� �b���!& %& ��������� ,�\�P��#D &�����:)  &'��a$�� ���T�\ ,���\< ��)�k��!1�3

�0�S�"? 
~�a�+ .D& K�� :"z�1 ��TD ^�� '!&� ��k���1 H�! �)!/�D N/�!& %& &���\<& .�, f'�T)�

 ��)#�D}*'aS�� ��S#!{"? 
= 



� 
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= 
p����(W!& K���� : g��h', n��!<� ,fP��{� H���S� `���T)�]& Y ~Pb��!& �U���,1 n��!< *L

 p�P(!& ��Pa!& Y �T\ C!�a, ] �b�S!" P��� ¡�\/�� N/S! NPW� "\ NPW� *+ 
H��� ^�(!? 

��'#�
 ���:N1  :" ,%& �\< ., U��\E�D n!< GS� &'��#)�&� }*'�aS�� ���S#!{ 
N1: .�, U���\E&� j�W�!&� �b!�  ,��y&P�1 GS� U�b)�]& ., *'WSz� �, *'\UP� 

�b�S! v�W�L& �\1 ., %& �\<"? 
C�z� .D& K�� :"}*'aS��3 2 55 4{ P��W� K'�� "�, &/A� ,��!�,- *'�SW�� ��)��D *'!��� ,

��DL& .D: 
 �f����� jV���A ���N+ ,1M��] ����� k��5+�6 ; ;7 8 89 9 8 97 8 8 9; 8 ; 8  

 
 �������! ,�'������9 8 8 9;l�����AV(
 m������.A; 8 7 8 9 7"   

 N1 :"CS�B �1 ��\ ., m�[ �TD tD&"? 
�P�W� 'D1 K�� :"N1 ,�u�!& :^�(W!&"? 
CW�)� .D& K�� :".��,�TS! "�� H�@�  :���(T!& ���#�!& Y ^��(W!�D �A�'��! ;*'�aS�, ?

"QL& 'A &/A"? 
K&'�1 Cdud �\/!& &/A Y ^�TS#S!�: 

�����:  ,��D'S� �Zh P�� %& &��\<& Py&PR!& Y j�W�!& GS� .�#� f�\< *r? 
 �����
!: ^���(S!& P���� .�k��� ] g��S(!& *r��  ,��)�k��!@D f����\<&� ,��D'��S(D &'��)Wd& 

 G�S� *�kS!& mW��� ,.�(�!& GS� gS(!& mW�� G){ �\/!�D �,@  ,*�kS!& v�z;��
j'!���s v�a��Q1 H��!�� ���, K'��(�� ,�\/��!& :}��Wd� &�W��Q �����S� ³��� 1 ����DU7 3 2 3 23 2 28 33 33 3 4 3 9 ��,&P���1 m3 3 3 2 3 2

.�� ��!& �'(!& GS� ���b�&�3 2 5 34 4 3 32 2 34 3 3 22{J ��(W!& :���?M 
pWs�(!& K�� :" p�A� ,���b�W!& `��(�&� ,C� �#T!& �'�� .� ]+ *'�� ] C!�a!& f/A�

V��!& Y �`'TaT!& C��$R!&"? 
"����
!:��! H)�,��,� ��k��1 H���)D& Y ��! %& P�� ., �\P�� �, &��\<& ? 

= 



� 
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& K��pWs�(! :"*���$S! t� &'T!& *�k�S!& ��\< H��1 �0�L&� ? g�#\ .�D P�Ta, K���
p��(!& : %& K'�(� ,����\Z! iq��! �\/�!& x�� Y P{L iqU '!¤ :} ��S�� ]13 7 3 5 9 3

&����\ n�DU �\<&� &Z,U ]+ ���1 Cd 3ud V��!&8 3 2 2 34 3 5 33 �9 92 3 33 38 9 4 3 9{J *&��T� K- :��M "�h�S! iq��!� ,
� ,v�a!& Y *'�� %& K'(¤ :}&���\ %& &��\<&� &')Wd�  C�  �)�(! &<+{? 

N�&�!& K�� :"*]'� �\/!& &/A ��k�� Y�: 
K�L& K'(!& :%& .��\&< �0)�k!@D� %& .��\&< �|'S(D &'�'�� *1? 

¡��!& K'(!&� : "b�a� ] n!< *L ,��:!&� �b�!�D ^��P!& �\/!& &/A ., `&�T!& *1
#� %& C�'#TD ]+G!�"? 

 G!�#� K��= ��,&P��1 m�Wd� &�W�Q ����S� ³� 1 ��DU &'!�� f`'�h� j'!�$! &���D �T!�3 3 3 53 8 3 3 93 32 3 2 2 33 32 7 3 2 3 2 5 3 3 33 5 5 33 54 9 34 4 4
.�� ��!& �'(!& GS� ���b�&�4 4 3 32 2 34 2 5 33 3 2?> 

 p�W�!& H�D '�P� *�\ �, C��`L& .,��= : v�ak�!& N��$,� v��)�!& KZ��, ��0S!&
�0,ZA& v&Z{L& ���A��0�S� ���b�&� ?> 

�`�)� K�� :"�'�k!�D v&�;!& P�� ,*'�'�� �, "�[1 P�� f�\< %& �� &7 3"? 
K��� ,^��z� .� ,���h .D& .� :"u�� ��d c�{Z!& P��� �\/�!&� j�b��E& g�h� :

}&���\ %& &��\<&� &')Wd�  C�  �)�(! &<+{mS� , :K�� ?�\/!�D *��0$� :�#�"? 
H!'� ,n!�, pD1 .� :"}��S#!{p�#� , :p\"? 
g#\ .D PTa, K�� :"¡'T)�(! &<+ &PB *'aS�� ��S#!"? 

p��Ws�(!& K���� :" .s&'��, Y j'b��!& o�� U *L ,�����q *'���� *1 �\/��!& &/��A ����{�
f���, ´`U K�)(!&"? 

C�z� .D& K�� :" f����, ^N`U K�)(!& .s', Y j&'QL& o U *L p�q �\< &/A�
� oT$!& ., *�\ *+ �,@  ,�s��!+ *�\ &<+ ,�P�#!& P;�� Y j��  .k�a  C�STa!& P��w

`�W� .D ��� K��� : %& K'�U v�aQ1 *�\ � ud P�� j'b!& *'A��� : P��
= 



� 
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= 
 p�W�!& K���� ,K��)(!&� �����$!& P���� *-�(!& �^&��� :§ P��� ^��P�!& C�D�h+ &'�WSs&

���!& K�Z�� �ub!& C,��+� K�)(!&¨V�W� .D& K��� , :§K�)(!& P�� ��S)!& f���¨"? 
 K��C�z� .D& : �0)����� GS� K�)(!& P�� H{�zD *'zD&�T!& .�k)� �S�1 %&� &/0!�

HD"? 
G!���#� H��!'� :}H!'���U� %& &'��#�s1�5 3 5 3 3 5 33 4 3{J K�����L& :��MN1 , :" %& C����s &'��,Z)!&�

��!&'{1 "\ Y H!'�U C��s�"? 
 G!��#� K��� %& C�b��#, *]/�F!& v�W��1 ��:�1='��!'� .�/�!& *+2 3 39 93 94 4 G��()!& �'�� ����, &3 53 2 3 22 3 4

 U'��B %& *+ �0��� %& ���� P�(!� &'Wk�\ �, �#WD *�z�R!& �0!Z)�& �T�+ *�#T$!&� 2 3 3 5 2 3 25 9 3 3 5 33 3 54 45 3 5 2 3 2 5 3 32 3 3 32 3 93 9 23 94 4 4
��S{4 3?> 

 ., H�1� ,U&��!& �0! gh�1 N/!& �,� ,P{1 �'� &',Z�& .�/!& K�{ .� G!�#� �F�
 H���1� ,*�z�R��!& "�'k����|'���< �#W��D �0���S� �Sk��� ? G��S� f'��Sq`1 .�/��!& ���0 

 &'Tb�)�& '�S  ,H�SqP,� H�W\�, ���L ,p�Q�#T!& .�, &'�S#  ��TD f'���,� ,�0k��1
*�zS� ., �0�S� H! *�\ �T! �|U C��zD= ?NP#� .D& ��k��?> 

%& C�b#, "�TD CT�Z0!& m#�� ]� ,%& C��s "�TD �b�!& gS$)�& �T ? 
P�{'� pA C��s �:�1� �Sk�T!& PA�$T!�  ,"T� "\ Y H��aW� H0h� �`&U+� %& 

 K�� ,%& CTS\ ^u�+ f`�0$D P���� : Y '�0  ,���S#!& pA %& CTS\ *'�)! "��� .,
%& "�W� ?H�S� t�),? 

pWs�(!& K�� :" �0 u)�q& Y �0�P��1 G�S� /�qL&� ,�0! C�Q'!& GS� U&�T)�& &/A
�0������ UPD �1 Y"? 

U ��R��!& K��������U P���[ :N1 :" v�W���1 G��!+ �P��[�T!& ���,&�L& f/��A Y %& &'��#�s1
 *���[ .�, H��� G�0��� H�D �,@�� ��T�  H!'��U &'#�s1� ,�A��B ±� K�)(!& Y �u�!&
 G!��#� fP���� ��, G�S� H��!+ KZ��1 N/!& %& �u�! .�WT!& H�1 ��{ ., �A��B� K�)(!&
= 



� 
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���]� H���,� ,����a!&� "��T#!&� K'(!���D H��! /����T!&� ,H���, ,K���)(!& Y C��,�#!& �`����(!& C
��:!& *�\U1 ., .\U 'A N/!& ��:�!& ��Th pA ��#!& Py�(!& C��z "? 

C��¯! H{��[ P#D f��k�� Y pT��(!& K��� :"H��W�� : H�!'� Y .��k��T!& ��#D K���
G!�#� :}&'����� ]�5 3 3 3 3{N1  : ,����1U t��)�! "D ,`�0$!& ., HD �\�,1 �T�  &'�S)F� ]

K��� :"��y�(!�K'��(� *1  : �DP���! ����$!& G�S� ����,1 gb��� v'�h� &/��A .��, �T�)��&
 H��S#  P���� �u)��q]& o��z(�� H��)��s ��Z��SD H���r  ,�0 u)��q& o��z(�� �A���,1 � Y

K��� ,��&�k!& :§pRW{ PW� ���S� �,1 *+� &'#�s1� &'#T�& ¨"? 
^�z� K�� :"C�k!&� v�)�!& ��W�& K'��!& C��s"? 

G!���#� H��!'� :} &'������� ]�5 3 3 3 3 3&'SR���) 5 3 2 33{J K�����L& :��MN1 , :" ~����))  &'���S)F� ]�
&'�#;)  ,��D'S� cS)F�� ��)TS\"? 

~�a�+ .D& K�� :"N1 :�\�,1 ~��)�  &'�S)F� ]"? 
P���� .��D& K���� :"§"R���!&¨ n!/��  ,���0! U�k����]&� f�P��� `���0h .��� c#;��!& ,

§"R�!&¨"? 
��'#�
 ���:N1  :" ,�0����� v'S(!& m)R� gh'� ������}) &'SR�{N1  : &'�W$�

" ," x��� ��0�S, K&�� Y ��:�L& gWk�!& jP�h� C�,u��E& K�P!& j1�()�& &<+ 
�0��D �0�@D "#h� ^&P�L& �0�  oTs1 N/!& ~��)!&� .�P!&"? 

U'[�� .D& K�� :n�!< v�W��1 "�b�a)D ��,L& p;)(� '0  ����)!& .� p0�!& �,1�w :
{ ,�;�#D �0;�#D C#h&�,� ,U��R)!&� �A��)!�D8 *r�  ,P�{&� N1U .�� &�UPb�� G�)w

 G!��#� H�!'(! �0y&��,1 G�!+ &'�#hU ^p�[ Y &'�����= G�!+� K'���!& G�!+ f�`U '�!�
�0�, �,L& p!�1?> 

G!�#� H!'� :}��a�U gA/��2 5 2 35 3 34 3{J K���L& :��MN1 , :"�\�b�� ���'� gA/��"? 
pWs�(!& K�� :"N1 :�\�b�� ���'�"? 

= 



� 
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= 
��'#�
 ���: "N1 :,��Ty&Z� "a�� �b�!& ., HD ��P�� �, o ��� ,���'� ~���� 

H!'�U� %& C��s GS�"? 
gh'� �&Z�!& *1 G!�#� .�D :c#;!&� "R�!& K'b{? 

−���\ .D& K��  : H!'�=���a�U gA/���2 5 2 35 3 34 3 >N1 : .�, H��  �)��\ ��,� ���P�{� ���'��
K�W�E&? 

−U'[�� .D& K��  : �u)q& .� @R�� *1 H�@[ ., ����)!& *�\ �T!�w ��,1 'A� ,^&U�&
 Y ^���!�D o���)!��D ^��$  ,fU��d- ^���� *���WD H��  K'(!& *-�(!& �kD ��z�!& Y Z���,4 w 3 3 3

H!'�= :���a�U gA/��� &'SR��)  >��T0)W�, ^'�� ��,'S#, .���,1 �AU/�a 3 5 8 w : ��TA�
���!& v�A<� "R�!&3? 

"R�!&� :�'(!& �za�&? 
� H�L ;"R�!& G!+ ��;�, ����)!& *�\ �T�+�w w8 ,�'�(!& .��D *��#)!& "�Z�� g���)!& ���

 K��)�[E& �0��'�� Y  P�a�  ,�y&�P�!& �#W�D �0;�#D iD�� *1 �0�   Pa��3 3 w
 .�� C,L& ��b�  ,K�)(!& ~�©, P�� ��b�!& ^��!+ �P� o�'�� ,�;#D �0;#D ^�(��Dw 8 w
 G�S� �&P��E& .�� ���$!& ��b�� ,�0#�Th o�� H�  �T�  P{&� "�[ G!+ Hh')!&w

y&P�1 *&�T� K- Y K�� �T\ ,�P#!& �0�, .�T)�  ,�0w w= Y �)������� �)SR�  &<+ G){
�)�b�� �,L&?> 
G!�#� H!'� Y� :}��a�U gA/��2 5 2 35 3 34 3{J K���L& :��Mf'h� ,: 

�����: v��� ,�'(!& ���!�D P��� §���!& ¨8u�, �0!? 
NPk!& K�� :N1 :"�\Ph� �\P{6 64 3"? 

~�a�+ .D& K�� :"{ gA/� 3�\P6"? 
 ����
!: ���!��D P���� §C�!�P!&¨ ?f���#,� : .��D& �, �P��W� '�D1 H�!�� ,��)�!�` o�z(���

CW�)�? 
= 



� 
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CW�)� .D& K�� :"�b�!& ��U H! mWA ?C�!�P!& H�! m���\ &<+ ?K��(�� :�'��!& H�! ����!& ?
C!�P!& H! `&��"? 

"����
!: P��� §�b�!& ��U ¨ %& �0S��� p)!&¤ H�y&P�1 xu�A� H�y��!�1 �b��!  H�!��
P�� .D&� ,�`�)�? 

P�� .D& K�� :"§ ���!&¨ f'h� v�;� %& �0�#W� ���D ]+ �� �b� .�� �! ,�b�!& ,
�&'� �0! .�� �! n!< *�\ &<r  ,�P#!&3 4? 

��
�
!: }��a�U{f��#, , :PA�$, H!�� ,�\�b�? 
H��!'� P��A�$, .��� :" }����a�U gA/����{K���� , :�\�b��� ?K���� : ����U m��WA<�5

 PTa, v�aQ1�{ ,P{1 �'� f'���� .�"? 
K�� �;�1 H�� e�q1 C�&�U Y� :"P{1 �'� f'\�� .�{ PTa, v�aQ1 ��U"? 

-$���.�
!:�����!& �P��()\ �0,P��()� p��)!& �0)��W�A �'��(!& ����U� ,C��W�0!& �����!& *1  ?
�u�!& G�#, *'��� ?��)W�A� ��a�U gA/)  ?N`U��T!& f`� 1? 

����
 ���: "o��'T!& &/A Y HD `&�� �T�+� :/��� &'�#;�)  ,����@D� ���'�� gA
"SF!&� .A'!& ��SqP��"? 

G!�#� H!'� :}.��D�b!& o, %& *+ &��WQ&�3 9 3 2 34 4 43 53 9 4{J K����L& :��MN1 , :" P��� &���Q&�
�P#!& ^�(! ?�0!/F� .!� ,P��@)!&� �b�!&� *'#!�D .��D�b!& o, %& *+"? 

����
 ���: "K'(� : %& p�W� o�, &��Q&w ���(! P��� H��� &'�,Z0�� ]� ,�\�P�� ^
 ,f'\���}.��D�b!& o, %& *+{K'(� , :��#, ¡r  &��Q&"? 

~�a�+ .D& K�� :"N1 :n!< �)S#  &<+ ��#, ¡+"? 
��'#�
 ���:N1  :"}&��Q&�{ %& C���s G�S� ����'�� }.��D�b�!& o�, %& *+{ 

H! &'#;q&� ��D�! &'#Rq&� ,P��@)!&� �b�!&� *'#!�D"? 
�(!& K��pWs :" ,v��a!& .s'�, CQ�q� .s&'T!& "\ Y `'Ta, 'A� ,�b!�D �,1

= 
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= 
K�� �T\ :}&')Wd�  C�  �)�(! &<+{"? 

.ka!& .�� :}&��Q&�{K�� , :j&'Sb!& GS�"? 
H!'� Y �S�1 .D P�� .�� :" }&��Q&�{K�� , :`�0$!& GS�"? 

H!'� �`�)� .�� :" }&��Q&�{K�� , :%& t{ GS�"? 
��Wh .D P�#� K�� :"§�b!&¨ : %& P��� HD�k�){&� H��, v��Q1 �TD % PW#!& �&��&

�b!& ]+ H�, e�� ] PS$), 'A� "h�!& �Z$� P�� ,HD&'d ^�hU"? 
K�� �S�1 .D P�� .D .T{�!& PW� .� :".�D�D Y �b!& : *+� g�{1 ��T�  % �b�!&

L& H�!+ m���� *+� f�\ �T� % �b!&� ,*&PDL&� ���L& GS� "(d *�\ .T  ,^&'A
G!�#� %& ^�[ *+ �0�S� �Sk� .�/!& .��D�b!& ., '0  &/�A"? 

 Hk��� ���#� PA�$T!& *r  "�W� Y `�0$!& CQ�q� �Q G!+ ��)a� j���z!& "\
 G!��#� K��� ,c��R�!& .s'T!& &/A Y ��D�b,� �Q G!+ ��)a�  j'T!&� �&�$S!

=�Q� &��WQ& &'�,- .�/!& �0�1 ��3 3 2 3 35 34 5 4 9 6 33*'aS�� ��S#! %& &'(�&� &'zD&U� &��D5 3 3 34 2 5 5 5 9 52 3 59 3 3 4 4?> 
 G!�#� %& K��= f`��W� .�, ^�R�� .�, ��0dU'� H�S! �UL& *+ &��W�Q&� %��D &'��#)�&4 4 4 4 4 4 43 2 2 3 2 35 3 2 5 23 3 55 94 9 3 3 2 4 4 44 5 3

.�()TS! CW��#!&�4 4 49 5 2 25 3 3 3?> 
 G!�#� %& K�� �T\�='� HS! �UL& *+5 4 49 3 2 3 2 9 4.�()TS! CW��#!&� f`�W� ., ^�R� ., �0dU4 4 4 4 4 4 49 5 5 32 25 33 3 3 3 2 2 33 5 4?> 

 G��', ^p�$, "�W� "�y&��+ p�D Y ")(� *'��  ��, �\ ",@) 3 9− �uk�!& H��S� − 
"s�W!& "A1 o, ���,� "�'s �&�Q P#D .��#;)kTS! CW��#!& m��\ �d ! ��\ "�,@��9

 c�'� G���− �uk!& H�S� −& m��\ �d H���{ Y  c��'� "�S�� ,H�! CW��#!9− H��S� 
 �uk!&− H!'� Y G!�#� %& �TA�\< ,.�s�RD f�b� 3 3= ] %& *r�  �Wb��� t)� ., H�+3 3 9 34 42 34 2 3 23 3 54 9 9

.��kaT!& �h1 o�;�3 2 2 54 4 5 32 3 4 5?> 
.��,�T!& CaS�1 Z���, �TA *�s�R!& *&/0  ,5 : ´U��W!& U�� �T\ ,e'()!&� �b!&9− 

 H��aW�−!& Y  .�s�R�!& .�/| �;�1 ^&P�L& P�\ GS� gS�)8= &'�()�� &��Wb�� *+�5 3 3 29 3 2 35 4 4
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��a, *'ST#� �TD %& *+ ���[ �AP�\ �\�;� ]4 5 3 3 2 2 63 95 2 2 23 34 3 4 8 53 3 55 5 3?> 
 H!'�= .��D�b!& o, %& *+3 9 34 4 3 3 9 4>H�  .��D�bS! ��:� ";  ? 

−U'[�� .D& K��  : 4�b�S! C�#��, G�!+ ^��T�+ &/�A ��Q .�T! %& C����+ p�A� ,C��0!+�
�0S\ ���a!& j� �b� Y PA�R, &/A� ,f�,L ]��),&8? 

−p��Ws�(!& K����  : G!���#� H��!'�=.��D�b��!& o��, %& *+ &����Q&�3 3 9 4 > '��A� ,�b��!�D ���,1
v�a!& .s', CQ�q� .s&'T!& "\ Y `'Ta,8 w? 

−U'[�� .D& K��  : P�P�[ '�A ��,� ,f����T!& "�Ta� '�A �b�!& *Lw w ,����!& G�S�
 Py&PR�!& "�Ta� o�T$� �b�!�  ,fU��T!& "Ta� G!+ ��)a� �0S\ j&U',@T!& nS��w w w

H!'� *�\ n!/!� ,g��bT!&�= :&��Q&� >"��/)!& C!Z�TD? 
��'#���
 �����: P��W#!& U'��,1 o���T$D t��S#)� H���L ,�����z#!& ���:�1 �b��!& *���\ ���T�+� 

a� H�r  ,�Q G!+ ��)a� H!&'{1 ., C!�{ "\� ,H�]�T\� C��s GS� �b!& G!+ ��)
 ��Q G�!+� ,% ��0\�� G�){ %& C�b�#, .� �Q G!+� ,�0�`��� �| �'(� G){ ,%&
 j���D'Wa,� %& ���#� G��S� ���Q G��!+ "��D ,�0zFk��)� u��  ,C��T!�T!& %& U&P���1 G��S�
 Y '�0  ,%& ��R�D "�)R� "D ,�',/T!& ���!& ����� ��T� ���!& �P� u  ,���!&

)a� H!&'{1 "\ K�(  C�$!& "A1 %& �\< &/0!� ,�u�!& K��� �b!�D� ,�b!& G!+ ��
=v��D "�\ ., �0�S� *'SqP� C�y 3uT!&�� 3 37 3 5 25 52 2 34 42 34 3 3 35 2= > G�W(� �#��  ���W�Q ��TD ����S� � 3u��3 2 3 3 22 3 5 55 33 2 2 3 2 � 34 4 3

U&P!&4 9 > H!'� n!/\�=&��WQ �TD C ��!& *�Z$� n�!�15 3 23 3 2 24 3 3 35 2 33 5 3 4 5?> 
�� �0  ., C� �#!& %& K@k� PW#!& .�!� ,�b!�D K���T!& &'\U`1� ,�0T�#�D C�$!& &'!

 p�A C�� �#!�  ,�b�!& H�)���'  H��S� `U� &<+ ��d ,H�)W��� ��, NUP�� ] N/!& ^u)D]&
 HD�W��1 `'�h� P�� HD �,�� �b!&� ,*�a),]&� ^u)D]& U',1 Y C!�QL�D CD'SzT!&

.�#T!& 'A %&� ,H��(S#),�? 
=�Py� > :��(!& .D& K��: 

= 


�
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 �AU��` ., &'h�q .�/!�\ &'�'�� ]�2 34 4 3 4 4 42 5 3 33 9 3 5 5 3 3 "�W�� .�� *�Pb�� V��!& ^�yU� &�zD4 34 3 3 82 5 3 33 3 36 3 34 9 4
 ��a, *'ST#� �TD %&� %&� 34 5 3 35 2 33 4 5 4=��>?  

}�AU���` .�, &'h�q .�/!�\ &'�'�� ]�2 33 4 4 42 5 3 33 9 3 5 33 5 3{ P�#D &'�#h�� ��!� �A���B &'�#�T�! 2 5 3 2 5 33 34 2 2 2 23 3 3 4
 ��3��$�3 3}V����!& ^���yU� &���zD9 3 4 3 8 3 3{&'!���� ����{ 5 3 5 2 3 ���a��� ���TF!& v�R��� G��){ o��h�� ] 3 3 32 3 3 9 32 3 23 2 2 4 3

 V���S! n��!< o,�k�)�  UP�WD *����(!& ����S� v�;��� U�Z�$!&� 2 3 3 2 3 34 4 2 3 23 3 2 54 3}*�Pb���3 6 5 33{ V����!& 9

                                                                                       
= 

 m�S� *+� j�b�� ]+ ��� C��  Y m�#T)h& ��, ^���[1 CkTFD �0�  .�PA�$T!& �,@ 
�A�P� ��\�: 

�����:j�W�!& ? 
 ���
:G!�#�� H��aW� f�\< ���\ ? 

"����
:H!'�U C��s� H)��s ? 
��
�
: H�D N'(� P�h 'A� .A'!&� "R�!& gh'� N/!& ����)!& �P�� CTS�!& ~���& 

T!& P{1 o�z)k� ] ��0k!& ., C,Za!�\ �0��T)h& Y ��r  �0�S� �A�P� *'����)
 fP�{� �0��, "�\ U�Q� �0��  &<r  �A�k\ fP{� �0�, "\ U�Q� �0��  &<r  �A�k\

�0S\ �A�k\? 
�,�F!& :�b!& 'A� H���1� H,&'�� HS\ n!< xu,? 

� �0;�#D �1 m�!&� G�),� �b��!& C�W� ��0�S� G��)W� ^���[1 CkTq f/0  �b��!& .�, K&
 Y ���:� ��d1 ��0! U��Q� �;�#D �0;�#D e'�� m�#T)h& &<+� ��0�, i�(� �, gkaD
 m��&`� ���P�!& &'�a) � ��,L& .�, C,1 �0! �(� �! CD�ab!& Y m#T)h& �T!� �b�!&
 ]� ,K- ��, G�!+ ��,L& K- m�#��� �AP�#D .T��  m����� ��T!� `uW�!&� `�W#!& �0!

 ����:#!& p��S#!& %���D ]+ �'��� ]� K'��{ ��Wk��{ '��A� *u�)��!& H���S�� *�#)k��T!& %&�
"�\'!& �#��? 
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}*'ST#� �TD %&� %& "�W� .�3 5 3 3 32 3 23 4 4 3{ ^�)!&� ^��!�D 9 3 34 2 4}a,4 5��{HD �0���$�  �TS� 4 44 2 84 4 3 5 3 2=�>? 
                                                                                       

=� > K�Z�!& gW� �\<? 
K�� ;p��(!& g#\ .D PTa, .� : &'�h�q UP�D G�!+ C��, .�, ����� m�h�q ��T!

%& KZ�@  ;�' P!&� *��(!�D :} ^��yU� &��zD �AU���` .�, &'h�q .�/!�\ &'�'�� ]�3 8 2 33 34 43 2 5 3 33 5 33 34 4 4 43 9 5 3
Pb�� V��!&6 5 33 4 9 ��a, *'ST#� �TD %&� %& "�W� .� *�� 3 34 5 3 3 35 2 3 23 4 45 4 4 3=��>{ ? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ��� :> P�W� ���d C,���1 p�D1 .�D  U�a!& ��d
HD PTa, .� �R#, 'D1 ��d Z�Z#!&? "�S� H��  ;&P�h f&� ,c!��� P��� &/A�8 �: G�!�L& :

K��UE&?� C����!& :� .�1 ,c�#� ;�R#, 'D1 Y �T\ ;�S)q&"g��()!&"? 
C�!��!& : Y �T\ ;f��B� .�#, .D& HD/\� ,x��, ;*�D1 .D Z�Z#!& PW�"g��()!&"? 

  *G!���#� H��!'� :}V����!& ^���yU� &���zD �AU����` .��, &'��h�q .�/��!�\ &'���'�� ]�4 9 3 8 2 33 34 43 2 5 3 33 5 33 34 4 4 43 9 5 3{ 
JK���L& :��MN1 , :"�, &'�h�q .�/�!& .�\�R�T!& "��, &'��'�� ]� &8��\ �AP�SD .

^��U�8"? 
����
 ���:K'�(�  :" ^����!�D "�T#!& Y ,H!'��U� %��D *'��,�T!& ��0�1 ,&'��'�� ]�

 ���!& "A1 ., ��$!�\ ,H�  �hL& v�k){&� ,% "T#!& �uq+ x��� ,C#Tk!&�
 ����\� �0!&',1� �0�ZD V��!& �&^&�,� &�zD �0!���, ., &'h�q .�/!& H!'�U� %�Dw 8

P[� �A`P��0)��zD �"? 
��'#���
 ����: "N1 : .��, �A����D1 N/��!& &/�A� ,H���!+ &'��h�q N/�!& �APb��(, &/��A

�0�P! &��F��� V��!& �A&��!� ,�UL& Y �zW!&� �[L& Pb(! �AU��`"? 
pz�(�R��!& K����= :&'���'�� ]� > ���F�!& v�a��Q1 ����$�!& ����!���\ *'���,�T!& ���0�1

1 ^������!&� ^u����F!&� ����F�!& *r���  ,^������!&� ^u����F!&� �����Q�@D mk����! �����Q�
 *&P���T!& Y .�� ���:!& .�ah����!& .�S����(T!& ����Q�@D mk���!� ,.�TSk��T!&= ]�

�AU��` ., &'h�q .�/!�\ &'�'�� > &'�()!& N/�!& ���$!& ����� ��A� ,C�, U��\ �A
= 


�� 
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= 
 C,��T!& C�, Y �AU��` ., &'h�q .��k�T!& ��ThrD UPD �'� H#,−%& �0���{− 

=V��!& ^�yU� &�zD >N1 :& "hLV��!& �&^&�,� �zW!? 
�"0h 'D1 �0! K�(  ,*���� 'D1 �| �$�  ��#!& C��T{ Y &'h�q .�{ ���� �A : ]

 .�, *���  ,*���(!& ����S� �Z�#�� &�Tq v�R�� &U�Zh �a��� &UPD `�� G){ oh��
*�\ �, �0�  %& �,1? 

V�W� .D& K�� :"p�#� : %& K'�U &'S��� .�/!& .�\�RT!&�−UPD �'� "? 
, .�H!'� PA�$ :" }V��!& ^�yU� &�zD8{K�� , :UPD �'� HD�aQ1� "0h 'D1"? 

���\ .D %& PW� K�� :"UPD G!+ �0h��q n!<� ,���� '\�R, �A"? 
x�a;!& K�� :"&�zD� &�[1 UPD G!+ &'h�q ,*'\�RT!& �A8 8"? 

�`�)� K�� :" p��D ��0!� &'�h�q ,UP�D �'�� %& p�W� &'S���� .�/!& ���� '\�R, *�\2 3
��F  ?/�,'� �0! "�� P�� :"����� P�� ,�\��� m(Sz�& P(  ,&'#hU&" ?&'!�� : ]

��`P��� ����kTD ��$a!& "A1  Pa)� G){ ,%&� ?!K��� : %& p�W� *1 ���! ��\<� �
/�,'� K�� :§n!'�U� x`�a)! �0yu�q� �A�F�D mSW�1 �R��� *+ �0S!&9 8 w¨!"? 

~�a�+ .D& K�� :"N1 : "0h pD@\ &'�'�� ]&'!�� .�/!& HD�aQ1� : G�){ o�h�� ]
 ����D oTk���� ,*����(!& �����S� �Z��#�� ,���TF!& ���| p(k���� ,UZ��$!& ���a��� ,&UP��D ª@���8

N1 ,���'D�0� *'!&Z� u  ,v�#!& : ��, V��T)!& ]� ,C#T�� ]� ^��U �\�,1 .�'�� ]8
N1 ,����W� �U�&'�,� ,�����` �b�� Y CWk�a!&� C���!& % &'b�Sq1� ,V���!& P��2 4 3 :] 

f��B &'WSz� ]� ,% ]+ &'ST#�"? 
����
 ���: " &'ST#� ] *1 ,H!'��D� HD .��,�T!& G!+ f���d "h %& ., �P(� &/A�� 6

 .�\�R�T!& .�, �'�(!& "#  �T\ ,V��!& ^�yU ] ,fP�� �, gSs� ,CQ�q % ]+ uT�
V��!& ^�yU gSs UPD G!+ �A��k, Y3 ?���#!& j'��D &���q1 ���1 n!<�4 2 3 %& K'��U 3

 ��0! "��� ,HD�aQ1� :"���b�! �)�h p)!& ��#!& mTS� P(  &' �b�& !" &'D@  ,
= 


�� 
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= 

&'!��� :" v��#!& ���D  P�a)�� ,*���(!& ����S� �Z�#�� ,��TF!& �| v�R�  &UPD ª@�4 8
�0� "����T!& V��\ �TF!& *��, &'(k  ,5 3"? 

N��;���W!& K���� :"p���#� :���#!& C����Ta! ���0�, &'��h�q .���{ C���, "��A1� ? &���F  &���zD
&���[1� ? &'���SD ���T! ����1 n��!<� ,C{�Tk��!&� C��$R��!�D �0���S� &'�����! V����!& ^���yU�

"0h 'D1 K�(  �\��� mTS� P(  &'#hU& *1 *���� pD1 K'�U �A� &� C�a$!& : ]
 .�, ��| ��#z�� *���(!& ����S� �Z�#�� U'�TF!& ��0�  v�R��� &UP�D �P�(� G�){ %&�

.�, ���;{ (�� .��!� ��A' &'  ,v��#!& ,�y&'��!& �0��S� m�{��� �����T!& V@�\ &'
 e'�(� "�A1 &'��'�� *@�D �A��,1� ,.�y&�, .��zD �0!��,1 &'�'�� *1 .��,�T!& G0� 

fP;D �,1 ^pR!& .� p0�!& *+ ��{ ., �uq+�"? 
pWs�(!& K�� :"§�zW!& ¨C�S!& Y : %& �#��D C��'()!&¤ G�S� C�� �#!& .�, Hk�W!1 ��,� 

& o��', Y UPb�, '�A� ,pQ�#T!&K��a! ?.�`��Q .�^&��, .���zD &'�h�q N1 ???
p���#� :����#!& ��b���! UP��D �'��� .�hU���F!& HD�a��Q1� "��0h ���D1 ?  *����(!�D &'��h�q

¡����!& ����q ��#D C��a$!& &�`U� ��TS  ,���#T!&� j����T!&�− �(�P�Q *��\� 
"0h pDL−K���� ,H�! .�D& o, H�!+ ��&P|  : m��[ *+� ,K��h�!�D n�`P�,1 m��[ *+

o, pk��D n�`P,1p,'� ., cq .,  ?"0h 'D1 K�(  : ��Z�� ��T\ %& "��(� ��\ *+
C���s .�, %�D ��! �, %&'  ,PTa, ? V���!& G�S� ���D *+ %&'�  V���!& "���(� ���\ *+�

 �Z�#�� ,U'�TF!& ��0�  v�R��  &UPD `�� G){ PTa, K�)� .� oh�� ] %&� ,�'(!
 ~'�� ,v�#!& ��&', ., ��', &UPD *r  ,*��(!& ���S� oTk�� G){ ,�0�&'�1 .,

P��DL& ���q- ����D�0)  ����h�FTD v���#!& ? .��, e���h ���, e���h .���! � &UP��D &�`U'�� 
�0\uA"? 

K�� ���� .� : p�W�!& �A�(S� *1 "W� ���� m��\ � g�\&U �A^��h P�� ,UP�D �'��
H#, .�/!& g\�!&� *���� pD1 ., :&'�#hU& *1� ,�'(!& ��Zh1 P� ��+ ? g�\�!& ^��$ 

= 


�� 
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= 
���� 'D1 �0�#D .�/!&&'!��(  ,C��a$!�D C�#h�!�D �R���� *��,@�� .�/�!& *�5 8 :" ] %&�

 H�r  ,��$a!& "A1 ., ���RB ., ��&��� ,K��!  ud H�  ��(�  ,&UPD KZ�� G){ oh��4 3 � 8
��S��(�  ��#Th �,� v�#!& ., P{1 ��&�� .!" ?%& K��� .�/!& �A� :} &'�h�q .�/�!&

V���!& ^��yU� &��zD �AU��` .,8{��A &'�()!&� , p�W�!&� w� ,H!'��U G�S� %& �)��  ,
�0�, .��,�T!& U�PQ G�[� ,���!& CTy1 eZq1�"? 

V�W� .D& K�� :"����� G�!+ "��U1 ,f��� ��{1 H�1 *���� 'D1 e1U �T!4 : ��T�+ ����+
&'#hU��  ,%& ��A�$� P�(  ,��!&'�,1� ��!�hU� �\��� &'#�T)! �)h�q ! '�D1 K��( 

��RA .D "0h :��� G�){ o�h�� ] %&� ,&UP�D `8− *��\�§UP�D ¨ ���&', .�, �T��',8
 ���� "\ ~'� �| �0! oT)$� ,v�#!&− ��#z�� ,UZ�$!& ��a��� ,��dud H��S� ���(�  5 5 8

 *'��!&Z� u�  ,v���#!& ���D oTk���� ,*���(!& �����S� �Z�#�� ,U'��TF!& p(k��� ,���#z!&
&';,�  ,&PD1 ���'D�0�8"? 

−^��[1 Cdu�D �0�Q� G!�#� H�1 �S�& : 
=&�zD > �zW!&v�#!& C�! Y :~'(a!& �TB o, ta!& K'W� .� ��)!& 'A? 

−N�&�!& K��  : G�!+ �0 ��Q *r�  P�W#!& G�S� %& .�, j���\ &<+ �#��!& *1 t��(a)!&�
��R!& 'A x&/  G!�#� %& ., ��1 ���� H����,? 

 '�A x&/�  *�,Z!& "A1 GS� ��d��T!&� *&��L& GS� ��q��T!& G!+ �| "�'� *+ �,1�
�zW!&? 

−� C�z� .D& K� :�A��[ .� �0�  ��T!�D "�R!&� CT#�!& �TB� �[L& ,�zW!&�? 
−N�'$!& .D& K���  :�A��[ x��� ,�#�!& Y *���z!& '0  ,�zW!& �,@ ? 
−U'��[�� .��D& K�����  : U�W�)���]&� ,C��T#� .��, H���  '��A ���TD ^���T!& v���$�+ ���zW!&�

D ��W$� &'�h�q ,C��a$!& .�, &'�h�q �T! *'\�RT!�  ,�| �F�!&� .�, H��  ��A ��T
�P$!&� �'(!&? 

= 


�� 
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= 
=V��!& ^�yU� >N1 :V��S! �&^&�, ?^���!&� :V��!& C��U "h1 ., "T#!&? 

−U'�[�� .�D& K��  : HWR�)!& .�� p�0�!& C�(��zD ^��y�!&� ��zW!& .�� �0��� Y ^p�h�
 n��S� .�TSk��TS! ���0����� ,�0!&'��{1� .�\�R��T!�D o��R��)S! ���h�,`+ .�\�R��T!�D

�,/!& K&'��{L& *L ,K&'��{L& &<+ ��R����]& P���Z, cR������ ,�0),/��, �;��)� C��T
 �W�(! cR�\1� ,p�0�!& Y ¬�SD1 n�!<� ,.��q- P�� .�,',/, �'� K&'{1 ., m��\

H�� p0�T!&? 
 G!�#� H!'� f��:��=*'#Tk�� ] ��A� ��#T�� &'!�� .�/!�\ &'�'�� ]� > �P�(� P���

���-? 
 &'��h�q <+ UP��W! �0h����q Y .�\�R��T!& K���{ &'0WR��� *1 .��� &'��0�  ^���yU� &���zD

 ��:�1 .�, `��0$!&� ,%& H�h� "�T�� K'� "�D P��� *1 �Sk, "\ t{ *L ,V��!&
C���P!& K�T�L&? 

−���${ .��D& K����  : .��, t)R��, '��A� P��T!&� C�����)a)!& c����F�� ^&���!& �k���D ^�����!&
 ,�0W{���Q &�P��Ta�  ���0! V����!& C����U Pb��(! �`���W#!& U���0�+ H��D `&���T!&� ,C�����!&

��� C�ST0T!& �;D C#Tk!&� Y ��, '�a� ��| `&��T!&� ,oT�� .�, C()R�, ���T!& *'�
�bW!& C��aD ^���!&� oTk!& C��aD tS#)� �0��! ^���!&? 

−C�����DU C���Q� ^�����!& .��, ��/��a)!&�  : K���# L&� K&'���L& Y ^�����!& .��, ��U/��{ %&
 K��T�L& �W�a� ^����!& *1 H��aW�� ���! .�D� ,����!& *-�(!& j��- ., ���\ Y n!<�

Ca!�b!&? 
 G!�#� %& K��= t���� N/�!�\ e<L&� .T!��D �����P�Q &'SzW� ] &'�,- .�/!& �0�1 ��

�'�!&� %�D .,�� ]� V��!& ^�yU H!�, 
�q�&?> ??? 

 H��aW�� K����= �ub��!& G�!+ &',��� &<+� �0�`���q '�A� %& *'�`��F� .�( ����T!& *+
= 


�� 
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= 
u�S� ]+ %& *��\/� ]� V��!& *��&�� G!�k\ &',��> 

������ ��
 : ��0! C�(� V��!& *�P0R� �T�+ "D ,%& o, CS,�#, ]� �0! �uq+ ] 
 ^�R�#!& �ub\ �W!�B �0�  *��� ] p)!& �ub!& .� &���\ *'�SF)� &/0!� ,C#��b,�

�S�!& m�� Y �Wb!& �uQ� CT)#!& m�� Y? 
G!�#� H!'� :}%& "�W� .� *�Pb��4 4 4 3 2 5 33 3 6 3{J K���L& :��MN1 ,: " .�� V���!& *'#�T��

%& .�` Y K'qP!&"? 
����
 ���: "K'(�  : �0!��)(D ,�u��E& Y K'qP�!&� %& .��` ., V��!& *'#�T��

%�D *�T�E& "A1 ., H�S� &�UP� ., �0W�/#�� ,�A��+"? 
pWs�(!& K�� :"V��!& Ku�+ ,�APQ"? 
��� ��
 ���: "0h 'D1 K�� −H! "�� �T!  :�$� P� ��#!& *+ &'#hU�  −K��(  : %&� ]

 ,*���(!& ����S� �Z�#�� ,��TF!& v�R��� ,UZ�$!& �a��� ,UPD ^�, `�� G){ oh�� ]
 ��T! ���L ;o�Th1 H��S� n�!< ��#���  ,&P�D1 ���,'� ��0�  ������TD v�#!&  Pa)��
 ^��(�[1 ����Q ,^]<1 .����0, UP�D ^&'s1 Y &',U� ,��Ta!& HD &�`U� UPD ^�, &�`U�

 NP,�� v&/� YNPD1? 
−N�&���!& K����  :�u���!& "��Q�{� : j���W�!�D �P��#!& ^���(! P���� �A���,1 G!���#� H���1

 ��zW!& ;j��W�!& n�!< G�S� ��0! "�,�a!& *'�� *1 ., �0#�,� ,%& �\/D K��)[]&�
%& C�`'W� gSs H�S� �0! ",�a!& *'�� *1 �0�S� gh�1 "D ,^�y�!&�? 

��'#��
 ���: " &�Pb��! &'�h�q ���1 ��:�L& `'b�(T!&� `&U1 .�, %& "�W�� .��
H\'S�"? 

NPk!& K�� :"p�#� :�u�E& %& .�` .� V��!& *'#�T��"? 
NPk!& K�� :"%& "�W� �,1 :PTaT � "? 
G!���#� H��!'� :}����a, *'��ST#� ���TD %&�� 34 5 3 35 2 33 4 5{J K�����L& :��MN1 , :" *'��ST#� ���TD %&�

= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

� <+�3 2 4 3 U��h p��+� V��!& ., �'�!& ��! g!�B ] K��� �0!�T�1 *�z�R!& �0! .�� 3 5 2 3 53 3 3 2 3 3 3 5 2 5 37 4 4 9 4 42 3 3 3 35 3 5 33 3 2 3 9 9
 ] ��, eU1 p��+ ����, ^N��D p��+ K���� H�W(� GS� i�� *�)��!& j^&�� �TS  ��!3 3 3 2 � 3 3 9 23 7 7 3 34 45 3 3 3 3 52 4 4 4 4 44 3 3 3 2 3 33 2 3 33 3 34

� %& ��q1 p�+ *���3 23 5 3 3 7 4 3 33 v�(#!& P�P[ %&4 3 4 42 5 3 5=��>?  
}�{ �\<& 2 5 2 5}*�z�R!& �0! .�� <+3 22 5 39 2 3 9 3{ ��SD+ 4 2}�0!�T�12 3 2 3{ ^��(! G�S� �0#$�[ *@D 3 24 3 3 2 5 3 9 3 3 4

 ��D p�D �0y&P�1 ., ���F!& &' �q �T! .�TSkT!&2 53 34 4 4 42 5 9 2 54 3 2 3 2 35 32 3 24}K���3 3 3{ �0! 2 5 3} ���! g�!�B ]2 5 3 4 3 3
& ., �'�!&2 2 34 2��! U�h p�+� V��!2 5 3 3 37 4 9{ n�!�, .�D C�&�� �U'Q p  �A��1 *�\� C���\ ., 4 4 4 43 3 5 3 22 3 3 35 3 25 3 3 3 3

 C���{��!& n��S� P����3 74 49 3 2 3}j^&���� ���TS 2 3 3 93 33{ m��()!& 2 3 3 2}*���)��!&4 3 3 4 2{ e1U� �� ����!&� CTSk��T!& 3 3 3 3 2 53 34 3 2 24
 ��R��A .��D  U���a!& P��� p��  fP��� C���y 3uT!&3 4 2 3 34 3 2 24 43 3}i����3 3 3{  o��hU3 3 3}H���W(� G��S�4 42 3 3 33{ ���DU�A 8 4 3

}K���3 3 3{ K��a!& f/�A GS� ��!/F�1 H! &'!�� �T! 3 2 34 4 3 3}����, ^N��D p��+2 5 2 4 4 3 7{ �\U&'�h .�, 2 5 3 24 4
}*���� ] �, eU1 p�+3 32 3 3 33 3 7{ C��yuT!& .�, 2 4}%& ���q1 ¡+{ p���S0� *1 } P�P�[ %&�

v�(#!&{=�> ? 
                                                                                       

= 
^p[ H�� g��� ] ��a,"? 

N��;�W!& K�� :p�#� :"��$� H�S� ���"? 
������
 �����:N1  :" �0!���# 1 .��, n��!< ����B� ,%& "�W��� .��� Pb��!&� ^�����!& .��,7

}��a,{K'(� , : ^���[L& *1 n�!<� ,^p�[ H��, H��S� G��F� ] ,n!< o�T$D �!��
v/#, �0�S�� ,g��#, �| �0! '0  ,^p[ �0�, H�� vZ#� ] ,C�S$), H! �0S\7 w"? 

��'#���
 �����: "�AP��Q�(TD �\���q1 n!/��S  H���r  ,���| &'0WR��� *1 �\U/��{� ,
 G!��#� %& H�h� ��h���q Y �\Pb�� .���S  ,C�D'(#!& P�[1 n�!< GS� �0W��#��
 V��!& v/h� ,HD�(�� %& �F� G!+ CSQ'T!& ~�z!& .� Pb!&� ,%& .�` ^u�+�

��#�!& j��$! "Q'T!& ��'(!& %& "�W� G!+"?  

=� > K�Z�!& gW� �\<? 
= 


�	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 V�W� .D %& PW� .�X� ;K� :} g�!�B ] K���� �0!�T�1 *�z�R!& �0! .�� <+�3 3 5 2 5 3 34 3 3 3 3 33 5 3 22 3 52 33 9 9 4

 p�+ K��� H�W(� GS� i�� *�)��!& j^&�� �TS  ��! U�h p�+� V��!& ., �'�!& ��!7 3 3 74 43 3 2 3 3 2 33 3 3 3 5 53 2 3 3 3 3 3 2 34 4 4 4 43 3 34 3 3 9 2 � 3 54 9
�q1 p�+ *��� ] �, eU1 p�+ ���, ^N�D3 3 37 74 43 3 52 3 3 3 2 �3 2 4 4 3 v��(#!& P�P�[ %&� %& ��4 3 4 42 5 3 5 33 5=�� > K'�(� <+5 5 23 4

 %& *r�  %& G�S� "�\')� .,� �0��` ^]�A �B ��, �0D'S� p  .�/!&� *'( ��T!&3 9 3 5 3 54 4 3 2 5 9 23 5 �9 3 2 3 5 3 33 3 3 2 9 3 3 2 55 34 4 4 44 3 3 3 4 4
 �����{ Z���Z�� 4 3 � 34=�>{K���� ; : o��, f`'���h� H��)�&�D ����SD+ U���� UP��D �'��� *���\ ���T!

.�\�RT!& v'S� Y G(!1� ,.�\�RT!& : ��TS  ,���! U��h ¡+� ,��W�S�� .! &P{1 *18
K��� ,H��W(� G�S� i��� ;C��yuT!& `&P�,1 G�!+ *�z�R!& �:�� &'()!& : ,&�DP�, o�hU8

K����� :} P�P��[ %&� %& ����q1 p���+ *����� ] ���, eU1 p���+ �����, ^N���D p���+ K�����5 7 7 74 43 5 33 2 35 23 3 34 4 43 3 5 33 3 3 2 �3 4 3 3
& v�(#!4 3 4 2=�� > .�,� �0���` ^]��A ��B ��, �0D'S� p  .�/!&� *'( ��T!& K'(� <+2 3 5 3 33 2 9 3 3 2 55 34 4 4 44 3 5 �3 3 4 4 5 9 2 55 3 5 5 23 4

 ���{ Z�Z� %& *r  %& GS� "\')�� 4 3 3� 3 34 3 9 34 4 3 2 9 3 3=�>{? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���> Y ����{ p�D1 .�D&� ,"f��k���"= � �

���� ��U ���> Y U/�T!& .D&� ,"f��k��" Y �T\ ;"U'��T!& UP!&"= � ���> ,
 Y p(0�W!&�"�'W�!& "y]`"= � ��� ,� > N�&��!& ����{ p�D1� G���T!& t���s .�,

 ���d �!��Q .D C���#, ��d N�bT!& �!�Q .D %& PW� .� p,U&P!& P�#� .D *�T���
HD V�W� .D& .� CaSs pD1 .D pS� ?c�#� f`���+�? 

�.�K�� ;����A pD1  : H��W� G�S� H�!uh "�h %& KZ��1 �C��TD :} o�T$!& �Z0���5 3 2 52 5 32 3
�DP!& *'!'��3 5 56 3 6 3 3{J ��T(!& :��Mv��zF!& .�D ��T� K��(  ; :%& K'��U ��� ! ?o�Th N1

K�� ,UPD "W� n!<� : %& K'�U G!+ j�:� ,���� m,Z�&� UPD �'� *�\ �TS  �
K'�(� c�k�!�D �)Sb�, �AU��d- Y8 5 :} �DP�!& *'�!'�� o�T$!& �Z0����3 2 5 35 56 3 6 23 3 5 3 2 53=��>{ m����\� 

 %& KZ�@  ;UPD �'�!¤�0��   :}v&/�#!�D �0� ��), ��/�q1 &<+ G�){4 33 2 33 32 4 2 3 54 4 2 3 93 4{C���&  ? KZ� 1�
%& :}&���\ %& m�T#� &'!PD .�/!& G!+ �� �!18 3 3 22 35 4 3 2 34 45 9 3 39 3 4 3{J ��A&��D+ :�� M %& K'��U �A��,U�

� ;C�,�!& �)#�' 3  N/�(� '�A� "�)(�! "�h�!& *+ G){ ,�0A&' 1� �0���1 j°,�
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 %& KZ�@  ;f�,U H����G!�#� :}G�,U %& .��!� m��,U <+ m�,U �,�3 3 3 3 3 3 33 9 3 2 2 34 3 3 32 4{ Y %& KZ��1� ;
��SD+ :}�, ^N�D p�+ K��� H�W(� GS� i�� *�)��!& j^&�� �TS 2 4 4 4 4 4� 3 3 94 3 7 3 34 3 3 2 33 3 3 33 2 3 33 3 34 ] �, eU1 p�+ ��3 3 3 23 7 4 5

v��(#!& P�P�[ %&� %& ���q1 p�+ *���4 33 3 34 42 5 73 5 33 25 3 4 3{ .�, H�#, V���� ,C�#�DU .�D C�W)� K���� ,
UPD �'� .�\�RT!& :%& KZ�@�  ;�0��` ^]�A �B9 3 :} p�  .�/�!&� *'( ���T!& K'�(� <+4 4 43 39 2 53 5 5 23 5 3 4

��` ^]�A �B ��, �0D'S�5 4 4 3 5 �3 9 3 3 23 4 4 5 5�02 5{? 
 Y ¡&�z!& Hh�q1"���L& �$#T!&"=  ��� ��U ��� :> P#�� .D �P#k, ��d

 p�D1 .� H�D1 .� KuA .D PTa, p�d *&�T� .D Z�Z#!& PW� �� U/�T!& .D ��A&�D+ ��d
HD ����A? "S� H�  ;&Ph c�#� `���+ &/A�8: G!�L& : K��� ;*&��T� .�D Z�Z#!& PW�

 Y ¢ �a!&"g��()!&"= � ����> :" ;H�:�{ .�,  P�a  ;H�W)\ m���{& ,x���,
v�k�L�D � U�� *�\� ,HzSB P)[� 8" ?�C����!& :C�Th�� H�! P�$� ��! ¡&��z!& ��[? 

�C���!��!& : ¡P��T!& Ku��A p��D1 .��D Ku��A−P��Ta, P��!&�− Y K���� ;"g����()!&"= � �
��� :>"K'W(,"? 

 Y p�T��0!& K���"P�y&�Z!& o�T$,"= � ��� :>"�T� .�D Z��Z#!& P�W� H��  '�A� *&�
c�#�"? 

  *��0! K���� ,H�D &'�TA ��,� H! &���h �, .�\�RTS! *�z�R!& .k{ .�{ &��\<&�6 9 :
 ,�\�Q�� ¡r  ,�'�!& P{1 ��WS�� .!  ,V���!& .�, �'��!& ��0! g!�B ] H�1 �0#Ts@

K��(  ���D p��D �A�P�� .�, �AU���` Y &'���� *1 .�, C�RF!& �0�� G��� : U��h ���1
�0! ePW� H�1 n!<� ,��!  N�U �, GS� P��� ,�R�#h .D n!�, .D C�&�� �U'Q Y

 H��� G!��#� %& K���� ��T\ ,H��, n��!< "�\� ,C��{��!& n��S� ���W\ ,�!P�, p��D= �AP��#�
&U��B ]+ *�z�R!& �AP#� �,� �0��T��> *��(���!& "�D�(� �TS  : ��0#,� *'\�R�T!&

�TS! K���� ,&�DP�, *�z�R�!& o�hU ,C�yuT!& �0#,� *'TSkT!&� ,*�z�R!&8 52.�\�R :
 ¡+ ,.�TSkTS! &`P, &���h .�/!& C�yuT!& ., *��� ] �, eU1 ¡+ ,���, ^N�D ¡+8
= 


�
 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�0��, 1���� �0!/�F  ,%& ��q1 ? C�D'� g�)� ��!� f�b�� .�T! v��(#!& P�P�[ %&�

�{'b�8? 
G!�#� H!'� :}�0!�T�1 *�z�R!& �0! .�� <+�2 3 55 2 5 3 33 32 33 5 3 29 9 4{J K���L& :��MN1 , :"�{ &��\<&� .

HD &'TA �,� H! &���h �, .�\�RTS! *�z�R!& .k{6 9"? 
������
 �����:N1  :" ,*'���,�T!& ���0�1 ,�����!+ �0h����q *�z�R��!& ���0! .���� .���{�

���S� �0�{� �0! n!< .k{� ��!�)�� ��D�a!9"? 
V�W� .D& K�� :"�0!�T�1 *�z�R!& �0! .�� P��"? 

G!�#� H!'� :}'��!& ���! g�!�B ] K���2 3 3 32 3 35 5 34 3 3V���!& .�, �4 9 3 4 3{J K����L& :��MN1 , :" K����
�0! :�'�!& P{1 ��WS�� .!"? 

����
 ���:N1  :"�0! K��� :&��RD1� &'��Ts�  ,�`- p�D ., �'�!& ��! g!�B ]"? 
G!�#� H!'� :}��! U�h p�+�2 �5 3 3 37 4{J K���L& :��MN1 , :"�\�Q�� ¡r "? 

����
 ���:N1  :"� .�, ����@�� *1 C����\ ., ��#��,1� �\���h1 ,�\/��#T  ���y&U
HD�aQ1� PTa, GS� ���@D� �\P{ &'S#h&� ,�A' �F� u  ,�0�,9"? 

��DZ!& .D %& PW� .D `�W� K�� :" .�D C�&�k�D H0WR��� ,�A���+ ���SD+ �&UP)��& �\/�
 m���\ p�)!& v��a!& .�, C����\ .�D ����, P�W� .�D .��D� �0���D �, &��\< .�{ �R#h

�0��D"? 
x�a;!& K�� :" .�\�R�T!& v'�S� Y G�(!1� f`'��h� H)�&�D �0#, U�� *�z�R!& *+

��y�D- .�`� ����` GS� *'S��(� �)�1� ��WS�� .! &P{1 *1"? 
NPk!& K�� :" w¡����!& �R�#h .�D n�!�, .�D C�&�� �U'Q Y ��SD+ .�\�RT!& G�1

.�\�RTS! K�(  ,V�  GS� ^�$  ,p$!PT!& �d ,���R!& :} ., �'�!& ��! g!�B ]
!&V��{ !&'!�(  :K�� ?m�1 .,� :�\'�1 P� C���\ ^]�A� ,C�&�� �\U�h ��1!"? 

��DZ!& .D ���� K�� :" ���D p�D .�D� �0��D N/!& j�\< ,��kT!& ���� m#Th1 �T!
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

−p�#� :v�a!& .,− C�&�� �U'Q Y ��SD+ �0! ePW)  ,�0���� *1 n!< `��  wJ .�D
n!�, Mp�D �&�[1 ., *�\� ,p$!PT!& �R#h .DwK�(  ,C���\  : *1 ., ��! U�h ��1

H�'A��� ^pRD ���Sq ., C���\ ����@�" !��&�� &'h�F "? 
K�� g#\ .D PTa, .� :"&'!��� ��k!& GS� ���� m#Th1 �T! : .�, �'�F)� ��T�+

��D p�D !�R#h .D n!�, .D C�&�� �U'Q Y ,��SD+ �0! K�(  : .�, ���! U��h ���1
�!& ., �'�!& ��! g!�B ]� ,��D p�DV�"? 

G!�#� H!'� :}H��W(� G�S� i��� *�)��!& j^&�� �TS 4 4 4 42 3 33 3 33 2 33 3 33 34 3 3 9{J K����L& :��MN1 , :" ��TS 
*�(���!& "D�(� : o�hU ,C��yuT!& ��0#,� *'TSkT!&� ,*�z�R!& �0#,� *'\�RT!&
&�DP, *�z�R!&8 52"? 

��DZ!& .D %& PW� .D `�W� K�� :"!+ %& �P� �:� *�)��!& j^&�� �TS  .�, %& `'��h G
 ,�A�P� GS� .��,�T!&� H!'�U �| %& P�1 P� C�yuT!&}H�W(� GS� i��{"? 

x�a;!& K�� :"K'(� ,H�W(� GS� i�� &'()!& �TS  :&�DP, ohU"? 
����
 ���: "K'(� : .�, *�z�R�!& `'��h� .��,��T!& .�, %& `'��h m��{&Z� ��TS 

� N�(0(!& ohU ,�#D G!+ �0;#D �:�� ,.�\�RT!&�DU�A f��� GS8"? 
��hZ!& K�� ::}*�)��!& j^&�� �TS 4 3 3 4 42 33 3 93 3{N1 , :" ,e�qL& �P{&� "\ j1U G){ �)( &'�

H��W(� G�S� i���  ^�Tk!& ., KZ�� C�yuT!�D ��SD+ �bW  ??? G��#,�}i���{ ,
NZFD ohU"? 

N�k)!& K�� :"H!'� :}H�W(� GS� i��{^�h ��{ ., ,"? 
pWs�(!& K�� :" G�#,§i��¨:f��B�  �U�, .� ,��S� C�SD ohU  ?���R!& K���: 

2��$B$ V����n(
 J��5� o/��BL�
 -����  
 

)�����H(
 J����5� d
�������K dV�����B��
 WK  
 �q- K���: 

<F���p/B3 �A%�?#�����
 ����cLA ����$!  
 

d����N?�
 q�N��#����
 )����� ���E 0!"i  
 = 


�� 
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= 
C�z� .D& K�� :" H!'�}H��W(� G�S� i��4 42 3 33 3 3 3{f���#, , : "�Q1� ,^��h ���{ .�, o�hU

§�'��!& ¨C�S!& Y :��A� K��� ,e�(0(!& �'h�!&: 

/�N,� \K r����
 s���� W/�f�A <�7 ; 8 9 ; ; 9 98 8 78 ; 8 7 ; 9 8  

 

/���! 
/�,5?�H
 �$ 
\K ,W/@BLA 07 7 9 88 8 7; 9 87 9; 7 8  

  p#TQL& C�&�U Y� ,N�z!& PR�1 &/\§&',°)�& �, &<+ ¨ f/A N�z!& �k  n!/D�
�, C���& f/�A Y H�'hU �T�+� ,P#D n!< Y� ,C��& K���� ,p�(�(a!& �'��!��D HWR

*'�'�S!& : �D@� K��� ,H�� i�� �d &�,1 `&U1 K�(� ,^pR!& .� ��${E& ,�'��!&w
&�[w: 

2��$B$ V����n(
 J��5� o/��BL�
 -����  
 

)�����H(
 J����5� d
�������K dV�����B��
 WK  
  ��A ��S §e�(0� ¨�U�, K��� ,U&�  'A "D : H�!'�� ,��S�� C��SD o�hU pA i��

}H�W(� GS�4 42 3 3 3{.�W� ,H!�W�+ P� Y �'h�!&� �&Z�]& `&U1 �T�+ H�1 "? 
G!�#� H!'� :}����, ^N�D p�+ K���2 �5 32 4 4 3 7 4 3 3{J K����L& :��MN1 , :".�\�R�TS! K���� : ¡+

���, ^N�D"? 
C�z� .D& K�� :" H!'��}���, ^N�D p�+2 �5 2 4 4 3 7 4{�0�� H!�b��&� �0! H�]/q 'A "? 

�u0!& *�k�E& `U'� ,*�z�R!& �`�� pA U&��B H��L ;H��, 1��� H��  H�#��1 &<+ G){ x
 G!�#� K�� �T\ �&Pq= ^N��D ¡+ K��� ���\ ��TS  ��\& *�k��! K�� <+ *�z�R!& "�T\

���,?> 
 H���� G!���#� K�����= t��a!& P���� �\P���� %& *+ ���,L& p;��� ���T! *�z�R��!& K�����

�! �)W$)���  ���'��` *1 ]+ *�zS� ., ���S� p! *�\ �,� ��)�Sq@  ���P��� p
 ��TD j���\ ¡+ pq�b�TD �)��1 ��,� ��q�b�TD ��1 �, ��k��1 &','!� ¡','S� u 

"W� ., *'T)\�[1 >v�/�!& ~Pb� P�� ,&/A H,u\ Y ~`�Q 'A�? 
G!�#� H!'� :}*��� ] �, eU1 p�+3 32 3 3 33 3 7 4{J K���L& :��MN1 , :" .�, *���� ] ��, eU1 ¡+

.�TSkTS! &`P, &���h .�/!& C�yuT!&8"? 
= 


�� 
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= 

�������������
 : "p����#� : ,.��,����TS! &`P���, %& �0����#D .�/���!& C����yuT!& e����� H����18
����� ] *'\�RT!&�"? 

C�z� .D& K�� :" H!'�}*���� ] ��, eU1 p�+3 32 3 3 7 4{ ��T�+ ,���WF!& '�A� C��yuT!& P���� ,
� � ��q �`�#!& ~�q� C�yuT!& e1U �TS  V��!& ., g!�B ] *1 �[w"? 

 %& K'�U *1 N�U��� , K�§ ]� ,��{`1 ]� ,��Q1 H�  'A �,'� *�z�R!& e1U �,
C �� �'� Y H�, ,¢�B1 ]� ,�({1 ? ����$�� ,CT{�!& KZ�� ., e1U �T! ]+ x&< �,�

��:#!& v'�/!& .� %& ?UPD �'� e1U �, ]+ ¨"�� :K�� ?UPD �'� e1U �,� :§ H��+ ��,1
C�yuT!& �Z� "��h e1U P�¨? 

.ka!& K�� :" "��h e1UHW\U �, HD�aQ1 NP� .�D V��!& `'(� Hy&`�D &�$)#,"? 
V�W� .D& .� :"}*��� ] �, eU1 ¡+{C�yuT!& e1U .�{ n!<� ,? 

G!�#� H!'� :}v�(#!& P�P[ %&� %& ��q1 p�+4 33 4 42 5 73 5 33 5 3 4{J K����L& :��MN1 , :" ���q1 ¡+4
HD�(� �PR! p�D/#� *1 %&"? 

����
 ���:N1  :"q1 ¡+%& �P� v/\� ,%& v�(� ��6"? 
����hZ!& K���� ::"��y�� K���� *r��  :����SD+ K'��(� c���\= :%& ����q1 ¡+ > ?� ���\ '��A�

�;{ P� H�!+ �:�1 N/!& m�'!& .� H�1 n!< Y v&'$!� "? 
C�z� .D& K�� :" H!'�}%& ��q1 p�+3 5 3 7 4{ �� H(aS� �!� CD<�\ H�, �U/#, f/A *+ "�� 

� �`�)� H!�� ,C �F,f��B� ��hZ!& K��� ,pWS�!& .D&w : ��,L& .�, e1U ��T, ��q "D
 C��yuT!& K�Z�� �`�#!& ~�q e1U H�1 &/A N'(�� ,H�!+ �:�1 N/!& H,'� H�1� H!'A�

v�aS!"? 
N`U���T!& K�� :" Y f�\/�� ��!� o��'T!& &/�A Y G!��#� %& .�, H� 'q ��\< ��T�+�

�:�E& K@�� *��\ P�� H��L ,�`� `'$k!& ., H���),& e1U ��TS  ,C��k�!& ����� G�!+ U�
 K��(  ���F  C��k�!& ����� U'b�� UPWD C�yuT!& K�Z�} P�P�[ %&� %& ���q1 p��+5 74 3 5 33 5 3 3 4

= 


�� 
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= 

v�(#!&4 3 4 2{"? 
pWs�(!& K�� :""�� :H��!+ ��:�1 N/�!& �'��!& UP�D �'� *'�� *1 ��SD+ ��q ?"���� :

H!'� Y ��SD+ v/\ :}%& ��q1 ¡+{ ] H�1 �S� .�!� ,H! �'�"? 
V�W� .D& K�� :" �U'�Q Y ,H�)�&U H�#, ,.�s��R�!& .�, P��h Y UPD �'� ��SD+ ^�h2 5

 *�z�R!& K�(  ,�R#h .D n!�, .D C�&�� �U'Q Y *�z�R!&� ,�!P, p�D ., "hU5
.�\�RTS! :}��! U�h ¡+� V��!& ., �'�!& ��! g!�B ]{ ,V���!& cz�Q& �TS  ,

 %& K'�U /q1 � v&�!& ., C;W�8.��DP�, &'!'  ,.�\�RT!& f'h� Y �| G,� 9 ?
�Z�)�& ,.�\�R�T!& .�, "�hU P� Y fP� m��\� ,f-U �TS  ,��SD+ G!+ "��h "W�1� ?

"�h�!& K��(  ,H)#�[� 'A &�DP, G!'  fP� ��SD+8 9 : ?U��h ���! n��1 ��Z�� ,C�&��� ���
K�� :}v��(#!& P�P�[ %&� %& ���q1 ¡+ *���� ] ��, eU1 ¡+{�{ n�!<� , e1U .�

C�yuT!&"? 
H!'� �`�)� .� :" }�0!�T�1 *�z�R!& �0! .�� <+�{H!'� G!+ , :}v��(#!& P�P�[{ ,

K��� : H�! NP�� ] H��1 %& �P�� ��Z�  ,C��yuT!& H�#, KZ��� "���h e1U H��1 ���! ��\<2 3 3 5
K��� ,C�yuT!�D :}%& ��q1 ¡+ *��� ] �, eU1 ¡+{ HD �, ,%& �P� %&� v/\� ,

& C �F, H���s1 .�T! %& �P�� �`��� n�S�� ,H�! C#�, ]� H! �'� ] *1 �S� .�!� ,%
 P��� �0��, 1���� ,�Sk�, ��[ �0TS��1 "�s�W!&� t�a!& G�()!& &<+ G�){ ,H! `�()�&�3 2 5

n!<"? 
C��& f/A u�� ,.ka!& .� :" }�0!�T�1 *�z�R!& �0! .�� <+�{K��� ,C��&  : U���

'�h� H)�&�D UPWD .�\�RT!& o, ��SD+ .�! &P�{1 *1 .�\�R�T!& v'�S� Y G(!1� ,f`8
&'WS�� .!� ,��y�D- .�` GS� *'S��(� �)�1� ��WS�� 

���\8 ! H�W(� GS� i�� &'()!& �TS −K'(� :&�DP�, ohU8−K����  :} ����, ^N��D ¡+
*��� ] �, eU1 ¡+{p�#� , :C�yuT!&" ?  
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�!&� *'( ��T!& K'(� <+9 2 53 3 5 5 24 3 5 3 4 "�\')� .�,� �0���` ^]��A ��B ���, �0D'�S� p�  .�/2 59 3 2 3 5 33 3 3 2 9 3 3 25 4 4 44 3 5 �3 3 4 4 5
 ���{ Z�Z� %& *r  %& GS�� 4 3 � 3 34 3 9 34 4 3=�>?  

}���, �|'S� p  .�/!&� *'( ��T!& K'(� <+3 3 2 55 9 25 3 3 5 5 24 4 43 3 3 3{ `��()�& c#�� 3 4 2 32}^]��A ��B4 3 5 3 9 3{  
 .�TSkT!& N13 24 4 2 5 2 3}�0��`2 4{+  ��0�1 ��TA'� �����!& o�T$!& *'S���(� �0)S� o, &'h�q <2 8 2 2 3 35 3 3 3 59 3 6 3 3 3 3 24 4 42 2 5 95 3

 �|&'h p  G!�#� K�� HWWkD *��b��2 3 53 3 3 3 34 43 33 3 34 4 2 5}%& GS� "\')� .,�3 3 9 3 2 33 3 3{ g�S�� HD t�� 4 2 3 34 44} *r� 9 34
Z�Z� %&4 3{� g!�B 3 4 3 f�,1 GS2 3 3}���{4 3{H#�Q p  2 5 4=�>? 

                                                                                       
=� > G!�#� H!'� :}�/!&� *'( ��T!& K'(� <+4 49 2 53 3 5 5 23 5 3 4��, �0D'S� p  .� 3 3 2 4 4 5 5 4 3{J K���L& :�MN1 , :

" C��S� *����� ���A� ,v'��S(!& G����,� ~�����!&� x�R��!& "��A1 K'��(� .���{ &����\<&�
�A�P� ���\� .�TSkT!&"? 

������
 �����: "}����, �|'��S� Y .�/��!&�{p���#� , : �b��� ���! ,�u���E& Y n��[9
�AU�PQ *�T�E�D ��R� �!� ,�0��(�5"? 

C�z� .D& K�� :"!& K�� �T�+ v'S(!& ��,� ~���!�D .� 'Q'T!& ^]�A *+ *��k�T
 ,�A`P�� C�S�� �0)�S� &�1U� .�TSk�T!& GS� &' �[1 �T! U���!& ��k� "A1 ., �A
 ] ��T�  �0��'�� &'Sq`@�  &���B& N1 �0��` ^]�A �B .�TSkT!& G!+ .���R, &'!��2 95 5 4 4 5 3

 � ,HD �0! C��s§~���!& ¨(!& ���, *L g�S(!& ���, .�, i�q1 G�S� t�Sz, g�S
 j&`��()�]& .�� v'S(!�D p�\� ,�T0��D ., GS�� C0W[ H)���& ., GS�� � ��!&

�0Sa, v'S(!& <+"? 
G!�#� H!'� Y� :}���, �0D'�S� p�  .�/!&� *'( ��T!& K'(� <+� 3 3 2 54 4 5 9 2 55 3 5 5 24 4 43 3 3 3 4{J K����L& :�M ,

K&'�1: 
�������: �u���E�D &'��TS�� &'����\ n��[ �|'��S� Y �'��� ����1  .��D& H��!�� ,C���TD ���A�

~�a�+ .D&� ,�,��� ,���h .D&� ,PA�$,� ,V�W�? 
���h .D& K�� :"  u�d /��,'� ��A� ,UPD �'� f'!�� ,C�TD .�( ��T!& ., &'��\ V��

= 


�� 
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= 
uhU �R� C#;D� C�,"? 

PA�$, K�� :"���� ., C�  : H�\��!& .�D ���� '�D1� ,����T!& .D P�!'!& .D ��� 'D1
� .D  U�a!&� ,����T!& .D ,c�Sq .�D C��,1 .D pS�� ,gSzT!& .D `'�L& .D C#,

��$a!& .D HW�, .D pQ�#!&�w؛ ,v����U]& G�S� ��A� C��, .�, ����� o�, &'h�q 
�|�����U& �0k��Wa  ? %& K'���U v�a��Q1 C��S� &�1U ���TS  �&'!���� :} ^]���A ���Bw

�0��`{ ��| `�R  ,�A�P� ���\� �A`P� CS� o, ,H�S� &',P� �, GS� &',P� G){ ,9
.,�0�Sq "? 

~�a�+ .D& K�� :" �A���D- �0k�W){& C��, .�, ����� o, &'h�q .�/!& C�)�!& �A�
 %& K'��U v�a�Q1 C�S� &�1U ��TS  ,v����U]& GS� �A� &'h�F  �&'!��� :} ��B

�0��` ^]�A{ ��A� �A�P�� ����\� �A`P� CS� ., H�S� &',P� �, GS� &',P� .�{ 
�!'!& .D ��� 'D1 CkTq *'Tk, ���� ., C�)  H�\��!& .�D ���� '�D1� ����T!& .D P

 .�D ���#!&� c�Sq .�D C��,1 .D pS�� C#,� .D  U�a!&� *��,�ZFT!& ����T!& .D
HW�,"? 

C�z� .D& K�� :" .�, n�!< P�#D ��0� ��, ]+ ~����D &UP�D P0�[ .�T, P�{1 �\/�� �!�
 P�{1 �'�� "�y�(!& H��r  ,�'�� .�D ��T� p�D pq1 ��R� .D g)#,} .�, ���! *��\ '�!3 24 3 33

L&3 2����A�A ����S)� ���, ^p��[ ���,5 2 4 5 � 22 3 4{J *&���T� K- :���M '( ����, *'���� *1 "��T)a� P���� ,
 ,C�!�(T!& f/�A .�TSkT!& .� &'!�� CT�:� �'� Y ���� ���q �0SQ� �T! C��PT!&

C��& f/A Y H�W� �| %& �q@ "? 
 ���
!:.ka!& .� N`U��T!& f��{� ,V�W� .D& H!�� ,*'\�RT!& ��1 ? 

��W� .��D& K���V :" .����1 Y ,.�TSk��T!& %& "�S� ���#D .�, �0;��#D �'��(!& ���` ���T!
*'\�RT!& K�(  .�TSkT!& .��1 Y .�\�RT!& "S�� .�\�RT!& : ?^]��A �,�} ��B

�0��` ^]�A{ ] ��',Z0��� ���1 &'���� �0����1 Y �0)�S� .�, n�!< &'!��� �T�+� ,
= 


�� 
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= 

G!���#� %& K���(  n��!< �0k����1 Y *'�R��� :}%& G��S� "��\')� .��,� Z���Z� %& *r��  
���{{"? 

"����
!: &'Tk  ,UPD �'� K�)(!& &�P0R� �! �'� ��1 §.�( ��,¨ ?.ka!& H!��? 
��
�
!: pW�S! ��&P#!& &��0:� �! *'D���, �'� ��1  �.�( ��T!& �uFD? 

 �§��T!& ¨���R!& K�� ,v�#!& �u\ Y U'0R, 'A� ,nR!& 'A HS\ gS(!& Y: 
���������  K >���������N�� ���������E$ 0!&�b�@  

 
�����.c$ 2�������(
 ^ Y������! Y�����E'�t  

 G!���#� H��!'� :}�0����` ^]���A ���B2 95 5 4 4 3 5 3 3{J K�����L& :�MN1 , :" �0��P��D *'TSk��T!& ���B&
HD �0! C��s ] �T�  �0k��1 &'Sq`@ "? 

����
 ���: "K'(� : P�Ta, v�a�Q1 .�, .�\�RT!& *'S��(� .�/!& ^]�A �B �
��\<� ,�u��E& n�!<� �0��` ,�0k��1 .,5 5 &���� &'���\ ,K'�(!& &/�A &'!��� .�/�!& *1 8

 Y �u���E& ��a)k��� ���!� ,������ p\�R��, .��, �u���E�D ���S�� P��� *���\ .��T,
�|'S�"? 

N`U��T!& K�� :"}^]�A �B4 3 5 3 9 3{p�#� , :.�TSkT!& ?}�0���`2 5 5{p��#� , : *L ,�u��E&
& "�S�� ,�0��S� &',P�()�! .�TSk�T!& .��1 Y .�\�RT!& "S� G!�#� %&9 Y .�TSk�T!

 &����1� &'�S)� .�, &'�S)(  .�TSk�T!& �| ���1 G){ �| &'��0)k�! .�\�RT!& .��1
&���1 .,"? 
�`�)� .� :"K�� ,%& �,L j`PR� .��,�T!& ., CD�b� j1U : %& �P�� *1 ��! �\<�

K�� HD�aQ1� PTa, GS� ��[1 �T! ��RA .D "0h �D1 : �'��!& P#D %& PW#� ] %&�
')�� �'k�&"? 

����h .D& K�� :" .���1 Y .�TSk�T!& %& "�S(  ,��#D .�, �0;�#D �'�(!& ���` ��T!9
*'\�R�T!& K��(  ,.�TSk��T!& .���1 Y .�\�R�T!& "�S�� ,.�\�R�T!&9 :} ^]���A ��B

�0��`{ *'�R�� ] ��',Z0��� ���1 &'��� ,�0���1 Y �0)S� ., n!< &'!�� �T�+� ,
= 


�	 
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= 
%& K�(  ,n!< Y :}%& GS� "\')� .,����{ Z�Z� %& *r  w{"? 

G!���#� H��!'� :}�����{ Z���Z� %& *r��  %& G��S� "��\')� .��,�� 34 3 3 2 3� 3 34 3 9 34 4 3 2 9 3 3{J K�����L& :�MN1 , :
"N1 ,Z��Z� %& *L f�Q�� %& *r  HD t��� %& GS� PT)#� .,�4 : .�, K/�� ] g�!�B

H#�Q� H!�# 1 Y ���{ ,HD U�$)�&"? 
~�a�+ .D PTa, K�� :"�"\')�S  V��!& GS� ] %& GS�"? 

N'�W!& K�� :"N1 : ,H�D t���� %& G�!+ f�,1 �Sk� .,�}Z��Z� %& *r� { "�#�� N'�� 
 ,^�R� �, Hy&P�@D}���{{"? 
N�RF,Z!& K�� :"�0! �D&'h K�� �d :}Z��Z� %& *r�  %& GS� "\')� .,�{ g�!�B 

e'(!& ����!& GS� c�#;!& "�S(!& �Sk�"? 
����
 ���: "f��#, : %& *r�  ,Hy�;�(D ����� ,H�D t���� ,%& G�!+ f��,1 �Sk� .,�

 H�L ,f�Q��� H: �{}Z�Z�{ .�,� ,o���, fU��$  ,P�{1 f��0(� ]� ,^p[ HWS�� ] ,5
 %& K'��U v�aQ1 ., HD .��,�T!& f���d "h %& ., �,1 &/A� ,p��, H�S� "\')�� ®

�;�(! &'TSk��� ,H��!+ �A��,1 &'�'�� *1 ,�A��B�7 ]� ,�A^&P��1 �0����� ��T�\ ,Hy
 H��L ,�A1���� ., �0!/)k�}Z��Z�{ U'�0(, ���B fU��$  ,v'�S�, ���B }����{{ ,

K'(� :"Sq f��DP� "qP� ] ,���{ H(Sq �,1 ., �DP� �T�  'A"? 
C�z� .D& K�� :" %& �q1 �d¤ %& �Z�� *r�  ,H��!+ P�)��&� %& G�S� "�\'� .�, *@D 

� f�b��D C��S��\ H��)T�{� G!��#� G���#T!& &/��A .��� �U��W#!& m��h�q� ,f`�;���1 P��[
H�SD1� ¢�! Zh�@D"? 

��'#���
 �����:= Z���Z#!& >���0S\ �Z��#!& H��! N/��!& : �'��(!& �Z��� , C��WS�!& �Z���� , �Z����
 ���),]& , j��'SFT!& ., P{1 H!��� *1 o�),�  , j&`'h'T!& o�Th �0�� , m��&`�

H)T:#! m#;q� C(�SF!& H!? 
=���{ >), %& ^�T�1 ., ��&C�!�W!& CT�a!& C�b! .T;? 

= 


�� 
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!�3 3 &'���<� �AU�D`1� �0A'h� *'D�;� C�y 3uT!& &���\ .�/!& G ')� <+ e�� '5 5 3 3 3 9 2 33 2 3 5 5 5 3 3 22 3 2 3 5 35 33 5 3 33 4 2 5 34 42 9 3 4
 t��a!& v&/�4 4 3 32 3 3=��>? 

}e���� '��!�3 3 2 33{ P��Ta, ���� 9 53 3}G '��)� <+9 23 3 3{ ^���)!&� ^����!�D 9 3 34 2 4} C���y 3uT!& &�����\ .�/��!&3 34 43 52 93 3
*'D�;���3 5 34 2{ K���{ 3}��h�5 5�AU���D`1� �0A'2 23 2 33{ P���P{ .��, o,���(TD 4 4 43 2 3 3 4}�3{ ���0! *'��!'(� 2 5 3 53 5 3

                                                                                       
= 

−���h .D& K��  :"!� ]� "Sq f��DP� "qP� ] N/!& 'A? 
−�����\ .��D& K�����  : H��)T�aD ���0!�a, Y ^����[L& o;���  H��!&'�1� H��!�# 1 Y �����a!&

H!P��? 
−��(!& .D& K��  : H��S� K` ��, G�S� CT�Sk�!& ��z�!&� Ca�ab�!& K'�(#!& m�!` P���

C�k!&� *-�(!& : H��aW�� H�1=���{� > CaSb�,� G��#, ����! ]� ���W� ����[ "�#�� ]
 "#�!�D �`'b(T!& C���!& pA CT�{� , C��!�D C�T�{ .� �U`�Q H��aW� H!�# 1 "D ,

"#  �| v�W�1 .� C�[�� pA �T\ "#  �T\ "#  �0ShL? 
−NP#k��!& K�����  : ����W� �����[ t��SF� u��  , eP��� ��R��� ]� , Y ����a!& H��! N/��!&

 ��q�&� G!�L& ,L& H!� xU�R�, �0�  H\U�R� ] Cdu�!& ���{ , f`��W� .��D ��a�� 
 H��[ Y , fUP� Y� ,Hy&Zh�? 

−%& HT{U K��� = :����a!& '�A� > G��� H�D ��,1 ��T�  , v��d1� , g����� , ��T� �
UP�� tSq? 

 H#�Q Y ���{ H��aW� '0  , H��[ Y ���{� , C�T�a, �0S\ H���'�b, o�T$  ,
 G!�#� K��=W� tSq N/!& j����� .�, .T{��!& t�Sq Y e��� ��, ����Ws j&��T� o

 �����q �b�W!& n�!+ gS(�� .���\ �bW!& ohU& �d U'z  ., e�� "A �bW!& ohU� 
��k{ 'A� > H��aW� K'(�  ��R!& Y �,1�= P��� .�, *��\ '�!� *-�(!& *��DP)� u 1

&���\ � u)q& H�  &�Ph'! %& ��B > *-�(!& Y ����� Ph'� *1 .�T� u &PD1? 
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}t��a!& v&/� &'��<4 3 2 3 5 53{ v&'h� U��!& N1 3 3 3 29 3�T�:� &�,1 m�1�! '!8 8 2 34 3 3 32 3 32? 
 P�W#S! � 9u:D ��! %& *1� ���P�1 m,P� �TD n!<4 4 4 44 4 43 3 2 32 3� 33 9 5 3 33 3 32 3 32 2 9=��>?  

}n!<3 4 3{/#)!& 4 2 9 g�}���P�1 m,P� �TD2 3 35 34 2 3 2 9 4{ K��# L& ���\1 *L ��A��B *�` �0D �W� 3 2 5 3 92 3 93 3 32 32 4 3 4 3 3
 �0D K�&Z�3 34 3 5}� 9u:D ��! %& *1�� 3 94 3 2 33 3{ �S� N/D N1 2 5 4 4 2 3}#S!3 2 4P�W4 4{g�< ���D �5|/#�  2 7 33 5=�>? 

                                                                                       
=� > G!���#� H��!'� :} �0A'��h� *'D�;��� C���y 3uT!& &�����\ .�/��!& G '��)� <+ e���� '��!�2 3 5 35 5 5 3 3 2 33 3 3 3 9 2 35 3 34 2 5 34 42 9 33 4

�AU�D`1�2 35 3 2 33{J K���L& :��MN1 , :" .��#� '!�−K'��!& �0�1− C��yuT!& �W�� K��{ 
 *'D�;���� ,�0!���W�+ K���{ Y �0A'��h� *'D�;��� ���A� ���0�&Z)�&� U�����!& �&�U1

0��AU&�  K�{ Y �AU'"? 
N�z!& K�(  :" P�Ta, H��W�! f��\< G!��#� K'�(�� : .��{ ,P�Ta, ��� ,.���#� '�!�

 �0���, f'��h'!& v�;��� ,�A`�k��h1 .��, ���0�Z�)  ,U�����!& �&�U1 C���yuT!& ±'��)�3 5
f�)�L&�"? 

��'#�
 ���: "G!�#� K'(� : C�yuT!& �A� '� .�{ %& j��©D &���\ .�/!& e�� '!�
W��(D *'��S\'T!& � ,�|���\ ���:�� t��S(!& ���| P)��[& P���� ���0{&�U1 �} C���yuT!&

�AU�D`1� �0A'h� *'D�;�{��0! *'!'(�  : C�#�T), �0��'��� ,��k���1 &'�h�q1
��!L& v&/#!& ., �0,�,1 �, �0TS#! ,���F!& GS� C�b#)k,"? 

H!'� ,PA�$, .� :"}�AU�D`1� �0A'h� *'D�;�2 5 5 53 3 5 34 2{K�� , : ���\ H��!� ,�0A�)�1�
�3p��4 2"? 

G!��#� H!'� Y� :} �0A'�h� *'D�;�� C��y 3uT!& &����\ .�/�!& G '�)� <+ e��� '�!�2 3 5 35 5 5 3 3 2 33 3 3 3 9 2 35 3 34 2 5 34 42 9 33 4
�AU�D`1�2 35 3 2 33{J K���L& :��M*]'� ,: 

������:"��(, H!�� ,�0{&�U1 �W� P�� j'T!& nS, �A� ')� ? 
N`U��T!& K�� :H!'� :"}1� �0A'�h� *'D�;��3 3 5 5 52 3 3 5 34 2�AU��D`2 35 3{K'�(!& &/�A G�S� H�S��@�  :

U��!& G!+ �A'��� &<+ �AU�D`1� ,�A'0h&� &<+ C,��(!& �'� �0A'h� *'D�;�"? 
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 ���
!:UPD �'� �A'S��� .�{ �0! C�yuT!& ")�  ?PA�$, ,V�W� .D& H!��? 
V�W� .D& K�� :" �0A'�h� &'D��� ,.�TSk�T!& G�!+ �0A'h'D *'\�RT!& "W�1 &<+

�'�k!�D ? &<+��AU�D`1 &'D�;  C�yuT!& �0)\U`1 ,&'!�w"? 
K�� .ka!& .� :""hU K�� :x&�R�!& "�, "0h pD1 �0:D m�1U ¡+ ,%& K'�U ��  !

K�� :K�� ?x&< �, :C�yuT!& v��5"? 
P��A�$, .��� :" p��W�S! K���� u��hU *1� : .�\�R��T!& .��, "��hU G��S� m��ST{ ¡+

K�(   ?H�1U UP�  ,HD��L mWA/ 5 3 3 :!& H�!+ n(W�nST"? 
¡��!& K'(!& &/A GS� HS��@�� :.�0h� "T)a�: 

������:&',Z�& �T! �AU�D`1� ,&'S��� �T! UPWD �0A'h� *'D�;� ? 
 ���
!: ,�0A'h� v�� �0,�,1 ., *�\ .T  ,�0y&U�� �0,�,1 ., �A�^�h ��1 

�AU�D`1 v�� �0y&U� ., *�\ .,�? 
¡'D�b!& K�� :"N1 :�s�FT!& ��0�1 jPA��[� m��1U '�! �0)!��{ o,�k�!& ��0�1 �1 g

 v&'��h� ,.�,���$T!& ������!& �&�U1 v&/��#!& C���yu, �W��(� .���{ UP��WD}'��!2 3{ 
8uy�A ��@[� �#�:  &�,1 m�1�! N1 "�'0)S! ��/a,8 8 8"? 

*����{ '��D1 K��� :" G��S� KP��� H���L &/��A "���, Y H�� /{ ¬���SD Zy���h '��! v&'��h �/��{
N1 ,����:#)!& :H��!'(\ uy���A ��@��[� ���W�$� &���,1 m���1�! :} G��S� &'����� <+ e���� '��!�3 33 5 2 34 5 2 34 3

U��!&9{J ��#�L& :��M"? 
 1�� �0S\�}±')� <+{ 1�� H�r  �,�� .D& ��B ,^��!�D §±')� <+¨.�^�)D ,? 
G!�#� H!'� :}t��a!& v&/� &'��<�4 4 3 3 32 3 5 53{J K���L& :��MN1 , :"�0! *'!'(�� : &'���<

~�aT!& v&/#!&"? 
����
 ���:N1  :"�0! *'!'(��: ��\`�U� �'�� �����a� p�)!& U���!& v&/�� &'��< 

��0h"? 
= 


�� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
��'#�
 ���: "N1 :~�aT!& P�PR!& v&/#!&"? 

"���(, K�� :" &'���<� ���0h C��Zq ��0! K'�(� ,U���!& &'�Sq` C�,��(!& �'�� *��\ ��TS 
t��a!& v&/�"? 

��hZ!& K�� :" G�#,� }t��a!& v&/�{N1 , : ~�a, v&/�− v&/#!& *L ,U��!�D 
�!&���D *'��H!'�� ,v&/#!& &/A ^]�A �&��$, *1 �S�@  ,U� :}&'��<{ C�TS\ f/�A 

N1 ,H�  m�1 �, ~< K�(� '�#!& ., �y'� ^pRS! K�(� :H�, iSF)TD mk!"? 
�P�W� 'D1 K�� :"G�#TD : K��� ,n�!< "#�� v�#!&� ,t��a!& v&/� &'��< *'!'(��

C�D��!&w: 
P�������� J�����L� ��������C ������$ s�����3��t  

 
��������� >�������5CV �������5% �������N'NAt  

 f��#, :"���!& "W� K'#�T!& �P(� v�#!&� ,"Th n�@\w"? 
*����{ '��D1 K���� :" �&'���1 ¬��SD1 .��, ~�/��!& *L ,~�/��!& v&/��#!& ����[�WT! ��#)���&� 

&P�h �Z��T), �0)��{� ,��[�WT!& ?t���a!&� : ��!@�\ ,"�#�, G��#TD "��#  ~��aT!&
�!�, G�#TD ?"��� :��0h ~�Ws ., C(Ws t��a!&? 

)��! :, g0)ST!& t��a!& C�W0)ST!&� ,C�W0)ST!& ���B� CW0)ST!& "TR� U��!&� ,U��!& .
�AP[1? 

��0h �0!'q` P�� *'�� K'(!& &/A *+ �A�:!&� ?"��� : ,v�k�a!& P��� *'��� P�
j'T!& P�� �1"? 
��(!& .D& K'(� :" GS� �'z#, H�r  ;�� '!& .�{ �0!�1� ���!& Y pA C�&<E& f/0 

, 'A� �AU�D`1� �0A'h� *'D�;� H!'� �u��!& C�!]P! C�!'(, ��/aT!& K'(!& .
�� '!& m�� o�&� �TAu\� ,f�y�:�\ H�S�"? 

.ka!& K�� :"��, c!1 .�#W� �'�!& Y �AP{1 ~�a� H�1 p��SD"?  
��� ��
 ���: ~��k!& &/A� − UPD C#�� HWW� *�\ *+�− ;� �\ "\ t{ Y ��� H��!�

= 


�� 
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= 

 G!�#� K�� "D ,UPD "A@D G!�#� HbbF� �! &/0!�=� &����\ .�/�!& ±'�)� <+ e�� '!
�AU�D`1� �0A'h� *'D�;� C�yuT!&{�0S�, K�)(!& �U'� Y� ? 
 H��!'� P���� ����#�L& �U'��� Y �P��(��= j'��T!& j&���TB Y *'T!���:!& <+ e���� '��!�

��k���1 &'�h�q1 �0�P��1 'z��D C�yuT!&� >N1 : ,�0��  v�;�!�D �0�P��1 'z���D
��, m��#�),&� ,�0k����1 mW#b��)�& <+ ����,@��� ����F� *1 `�k��hL& .��, �����F!& .

&�0� ?%& ., g;�!&� v&/#!�D �A��RD <+ n!<�? 
pz�(�R!& K��� : "�D ,UPD �'� U���!& ., &'S)� .�/!�D �Q�q ��! &/A *1 t�(a)!&�

 ��T\ ,U��D`L&� f'�h'!& GS� �AU�;){& P�� U���!& v�;� C�yuT!& *1� ,��� 'A
�R, ^�h� ,K�)(!& �U'� Y HD �{�b, ^�h��#�L& Y K�� %& *L ;��#�L& Y H�!+ &U :

=�0�P��1 &'z���D C��y¯T!&� j'�T!& j&��TB Y *'T!��:!& <+ e�� '!� > �A'z���D
 v�;!�D �0�!+−%�D <��#!&�− K��� =u�� "h > K��)(!& �U'�� Y= K'�� *�z�R�!&

& ��#D Y ��#�z��� %& KZ� �, &'A�\ .�/S! &'!�� ��@D n!< �0! GS,1� �0! ��,L
�AU&����+ ���S#� %&� ? �AU���D`1� �0A'��h� *'D�;��� C���yuT!& �0) '��� &<+ c���� 

=�� >�0!��T�1 �W{@  H�&'�U &'A�\� %& �F�1 �, &'#W�& ��@D n!< > C��- m!P� 
 .�, "��  ,%& �F�� g�{1� %& *&'��U f��\ ., "\ Y C,�� ��1 GS� f/A K�)(!&

PR!& P��'!& &/A H��@� %& �Fk� �, oW�&P�? 
=t��a!& v&/� &'��<� >^�TS#!& �#D K�� : ;U�;�){]& P��� t��a!& v&/� ~�<

&U�� �0�S� g0)S� �| ��'D�;� p)!& o,�(T!& *L? 
^�TS#!& �#D K��� :C,��(!& �'� t��a!�D ����RW� ?"�!& �'�� ., o��, ]�? 

G!�#� H!'� :}���P��1 m,P� �TD n!<2 3 35 3 34 42 3 2 9 4 3{J K����L& :��M1 ,N :" N/�!& ^&Z�$!& n�!<
���P!& �����{ Y C��k!& ��!�T�1 gWkW  .�\�RT!& v�Q1"? 

������
 �����: " ,U&��L&� ����d�& .��, ���P���1 mWk��\ ���TD ,����! v&/��#!& &/��A
= 


�� 
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= 
 v&/�� �\`�#, Y� ,v&/#!& �'�!& &'��/  ,�����{ ���1 %& pQ�#, ., �){�h&�3 3

t��a!&"? 
����S!& '��D1 K��� :"p���#� : v&/��#!& n��!< g�/���)!&� �����!& .��, ���P���1 m,P��� ��TD

*�T�E& ��\�D�"? 
N��;�W!& K�� :N1 :"v&/#!&� v�;!& n!< ? mWk�\ �, gWkD ���P�1 m,P� �TD

 �q 'A� pQ�#T!&� ���!& .,}n!/!{"? 
H!'� n!�, pD1 .� :" }n!<{p�#� , :&/A"? 

G!�#� %& K'� Y ��Wh .D P�#� .� :" }n!<{p�#� , :�| KZ� N/!&"? 
G!�#� H!'� :}P�W#S! � 9u:D ��! %& *1�4 44 43 3 2 32 3� 3 93 3{J K���L& :��MN1 , :" &P{1 %& �S:� ]�8

U'$� ] N/!& KP#!& ��a!& 'A "D ,�U< K�(�, H(Sq .,5 3 3 2 3"? 
"��(, K�� :"K'(� :g�< ��B GS� �|/#� ��!"? 

������
 �����:N1  :"��,�h& ����$D ]+ H��(Sq .��, &P��{1 g����#� ]8 ]+ H��D/#� ]� ,H
H�, *'�� *1 �'$� ] �S:!& *L ,f��+ H)�b#TD"? 

��'#�
 ���:N1  :" ��T�+� ,���DU ., U'h ]� �S� ��B ,��! "b{ v&/#!& n!<
j�d1 �, ��! j�d1 p)!& pQ�#T!& ., ���P�1 m,P� �TD 'A"? 

N��;�W!& K�� :H!'� :"}P��W#S! �u�:D ���! %& *1�{ G�S� c�z� ,§��, ¨ C�!]PS!
 ] *1 ] �|'��< ���D �|/#� *1 .�,L f]'! <+ H�!+ H,�T;��D �P�(, H)�WW� *1 GS�

�|'�/D �|/#� ? G�){ u�(� ]� ����[ ��S:D ���! H(a)k�, ., g�/#)!& x�� *r 
P�W#!& "hL ����)!& �u�� g�/#)S! �WW� �S:!& p�� �0)��"? 

H!'� Y V�W� .D& .� :" }P�W#S! �u:D ��! %& *1�{K�� , : ��! ., v/#TD ��1 �,
HD/�1 *1 NP�� ��$�"? 

N1 : G!��#�� xU��W� ,U'�$� ] N/�!& ,KP#!& ��a!& 'A "D ,H(Sq ., &P{1 �S:� ]
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

��\ �0SW� ., .�/!&� *'��  K- v1P\5 2 23 3 33 34 4 2 2 3 3 24 4 49 3 4 4 2 3 *+ �0D'�/�D %& �A/�q@  %& j���©D &�9 5 3 34 2 54 4 4 3 45 5 5 3 4 4 3
 v�(#!& P�P[ N'� %&4 3 34 42 5 3 ® 4 3=��>? 

 ^]�A v1`}v1P\4 2 3 3{ �`�#\ 4 3 3 3} %& j���©D &����\ �0SW�� .�, .�/�!&� *'��  K-4 4 4 43 4 5 2 23 3 33 2 2 3 3 29 3
%& �A/q@ 2 5 3 33 3{ v�(#!�D 4 3 4 2 4}�0D'�/D2 4 4 45 5{CSTh 3 2 5 ��0SW� ��T! ��k�, �AP#D �,� &���\ 3 2 2 33 3 33 3 7 5 3 54 3 3 3} *+

 %&N'�{ fP��� �, GS� }v�(#!& P�P[{=�>? 

                                                                                       
= 

P�Ta!& p��!& fZ��� VP(��? 
�A��B �S:D *'W��#� ]� ,j���k!& Y �0�S� `&Z� ]� ,����k{ ., *'b(�� u  

 G!�#� K��=��, '�A� j�a!�b!& ., "T#� .,��T;�A ]� ��TS� ���F� u�  ., ?>
�TS� :N1 : j���k!& Y �`���=�T;A ]� >j��ka!& Y �b(� N1? 

 G!�#� K��= &��h1 H�P! ., j��� �0���;� C�k{ n� *+� �U< K�(�, �S:� ] %& *+
�T�:�?> 

 G!���#� K�����= o����� %& *+ �'���!& ���S� ] mWk��\ ���TD ����� "��\ eZ��$� �'���!&
v�ka!&?> 

 Y ^�h &/0!� p��P(!& ��Pa!&=K'�(� G!��#� %& *+ : ��S:!& m�,�{ ¡+ N`��W� ���
&'T!�:� u  �,�a, ����D H)S#h� ,pk�� GS�?> 

−H!P� K�T�! n!<� ,G!�#� %& .� �S:!& p�� C��& Y ? 
�P����(!&� : p��!���  ]+� ,fP��� j���Wd+ .��, P��D u��  %& .��� ������, ^���h &<+ p����!& *1

H�  K�T\ ] �aT!&? 
#� H!'(\ G!�=&P{1 nDU �S:� ]� >H!P� K�T�!? 

 H��aW� H!'��=�'� ]� C�� f/q@� ] >H)�,'��� H���{ K�T�!?  
=� > G!�#� H!'� :}%& j���©D &����\ �0SW�� .�, .�/�!&� *'��  K- v1P\4 4 4 4 43 4 5 2 23 3 33 34 4 2 2 3 3 29 3 4 4 2 3{J K����L& :

= 


�� 
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= 
��MN1 , :"� Y %& C�� /�,'� .�\�RT!�D KZ� �, *+9 5 9 C(D�k!& �,L& ., ���z!& v�(

H���- &�Pah� %& "�U &'D/\ �,P�� ,H! .�(D�k!&� *'��  K��,1 .,9"? 
 ,"����!& g�/���� Y *'����  K- v1` "���, ��P���`� ��@��[� ������!& ^]���A v1P�� 
 �'��� ,'�! �'��� ,�!��Q �'��� ,`'�A �'��� ,�'�� �'�(\ C���T!& �,L& v1P\�

g�#[?  
"��(, K�� :"p�#� :W[@\ g�/�)!& Y *'��  K- f�}�0SW�� ., .�/!&�{ ��,L& .�, 

 � ,*'��  K- "W� C�!�F!&§C�!�F!& �,L& ¨ `'�Td� ,`���� ,�'�� �'�� *'��  K- "W�
g�#[ �'�� ,'! �'�� ,��A&�D+ �'��"? 

p# �R!& ��,E& K�� :"N1 : pW�!& GS� �A�A�:� � G�', GS� *'��  K- �A�:)\
"��� ,�uk!&� �ub!& H�S�:*'��  K- �`�#\ �A��\ Y ��`�� "? 

^&���!& K��� :"P���� : K©��D KZ�� ��T\ ���| KZ��  ,*'���  K- v/��\ ��T\ ^]��A v/��\
*'�� "? 

CW�)� .D& K�� :"N1 :�0SW� ., ���\ `'0�!& ��\ P��� ��`�#\ ?K�(� : H��`� HD1` &/A
H�P�`�"? 

��hZ!& K�� :"f��#, :Y *'���  K- �`��#\ �A��\ Y ^]�A �`�� N�'�$  ,�A���\ 
 ��#D K��� &/�\ ,xu�AE&� ~&�BE��D *'��  K- N�'h �T\ GWk!&� ")(!�D ^]�A

 Y ,C�S!& "A1§v1P!& ¨~�a�+ 'D1 K��� ,�`�#!& H�1 : ,"�T#!& C�,&`+ v&P�!& C(�({�
K'(� :H��  Hk��� g�#)�� ,g��&'�� H�S� ��&P� e1 &/\� &/\ Y v&P� *u  ? &/�A�

*1 ]+ �`�#!& G�#, ��k�)!&cR\1� .�D1 &/A "? 
����
 ���:N1  :"f�\< G!�#� K'(� : &'S)� .�/!& ���� ., *'\�RT!& ^]�A "# 5 2 4

 .�, HS��U� %& �$aD v/\ ., "# � �0S# � �0#��Q� *'��  �'� �`�#\ ,UPWDw
n�!�@D ��S#�\ �| ��S#�  ,�0SW� C�!�F!& �,L&"? 

= 


�� 
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N��;�W!& K�� :"N1 :*'��  K- v1` "�, ^]�A v1` N/!& �0(��s� �0ST� 'A� 
H�S� &',&` N1 H�  &'D1` ?*'��  K- "W� ., �0SW� ., .�/!&� ?}%& j���©D &����\{ 

�|1P! ��k��"? 
��S!& 'D1 K�� :}%& j��©D &���\{,"p��#�  : ���B H��+ ���P�!& Y %& v&/�#D &�P�ah

�| K���"? 
H!'� Y V�W� .D& .� :"}*'��  K- v1P\{K�� , : K- o�b\*'�� "? 

^��z�� P�A�$,� �,��� .� :"}*'���  K- v1P�\{ K- .�k�\ ,*'���  K- "�#�\ ,4 3 5
*'�� "? 

H!'� Y o�D�!& .� :"}*'��  K- v1P\{K'(� , :�0)�k\"? 
H!'� Y x�a;!& .�� :"}*'��  K- v1P\{K�� , :*'��  K- "T#\"? 

H!'� Y P�� .D& K�� :"}*'��  K- v1P\{K�� , :��{ �0W�/��)\ ,�0S#�\ &'D/�\ .w
%& K'� 1��� ,"��!& :}�'� �'� v1` "�,� 5 4 2 33 24 2 3 4{J � ��B �U'� :��M "��, ��W�b�� *1 ,

%& v&/� ., H�S� �|�Q1 N/!& ?K�� :"T#!& v1P!&5"? 
 �§v1P!&¨ :"�`�#!&� *@R!& 'A"�${ .D ��(!& ��,& K�� �T\ ,: 

2����������
F$ `����������� Yb�c���������] WK!8 8 7 88 Q 9 8 8; ;8 6  
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G!���#� H��!'� :}*'����  K- ������B1�3 22 33 2 34 3 3 2 3{J K�����L& :��MN1 , :" Y *'����  K- ~���B1�

�aW!&"? 
����
 ���:N1  :"��!& Y"? 
G!�#� H!'� :}.�T!�� &'��\ "\�3 34 4 3 5 3 5®{J K���L& :��MN1 , :" C�D/�T!& ~���!& .�, "\�

v&/#S! �A'��� ��{ pQ�#T!&� ���!�D �0k��L .�T!�� &'��\9"? 
N��;�W!& K�� :"���� GS)�� �W(!& G��B ., �1 ,CD/�T!& ~��!& ., "\� ? &'���\

#T!&� ���!�D �0k��1 .�T!��pQ�"? 
"��(, K�� :" :}"\�® 5 3{ ���P�!& Y &'D/�\ .�/�!& C��!�F!& ��,L&� *'���  K- N ,.�#� 

}.�T!�� &'��\{p�#� , :.�\�R,"? 
N'�W!& K�� :"p�#� :.��q�&� .�!�L&"? 
����
 ���: "K'(� : ��0! .��� ��! ��, .�S��  &'��\ �A���SA1 p)!& �,L& ^]�A "\

&� %& "���U �0W�/���� .��, ,H��S# 3 .�/��!& ^]���A �����SA1 n!/���  ,H������ `'��a$!
 U��E�D �0;#D ��S!<1� ,c�k!�D ")(!�D ,�AP�� %& CT#� &���B <+ ,UPWD �A���SA1

^�Wk!&�3 7" ? 
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 C:��� p  KZ��3 52 3 4 3 3 3 3}\ .�/!& %& P�� v&�P!& �[ *+3 33 w 34 49 2 9 w 9*'�,�� ] �0  &���3 3 35 4 2 5 3 2 55{? 
 �AP0� *';(�� �d �0�, jPA�� .�/!&2 9 25 33 3 22 5 33 5 33 5 52 23 4 4 9 *'()� ] �A� ��, "\ p 3 5 9 3 3 2 9 35 3 � 47 5=��>?  

}�0�, jPA�� .�/!&2 5 32 4 42 3 3 9{ .�\�RT!& &'��#� ] *1 3 4 44 2 5 2 5 5 3 2 3} "�\ p�  �AP�0� *';�(�� �dw 5 4 2 92 3 53 5 52 3
��,9 3{ �0�  &�PA�� 3 4 5 3 3} ] �A�3 2 5 3*'()�3 5 9 3{�AUPB p  %& 2 2 3 4? 

v�a!& p  �0��(�� �,r 4 2 2 93 52 4 9 3 3 2 3 34 *��\/� �0S#! �0�Sq ., �0D `�R  3 9 3 35 2 2 3 2 79 33 5 3 5 2 29 3 2 3 4 4=��>?  
}�,r 9 4 3{ �P��ZT!& ��, p�  C�s�R�!& *+ *'�� ��B`+ H�  3 54 3 3 22 4 4 4 49 29 2 3}�0���(��2 5 3 3 2 3{ �5�P�$� 2 3 4 3} p� 4

`�R  v�a!&2 37 23 3 2{ ~�  2 37}��0�Sq ., �0D2 3 22 3 2 4 4{D "����)!�D .�DU��aT!& .�, 4 4 44 4 42 9 3 3 24 5 2 C�D'(#!&� ��03 5 5 32 2 4
}�0S#!2 5 39 3{Sq .�/!& N1 2 93 3 24 3 �0�2}*��\/�3 95 9 3{�| *':#)� =�>? 

                                                                                       
=� > G!�#� H!'� :}%& P�� v&�P!& �[ *+4 3 92 4 7 3 9 3 9 4{J K���L& :��M? 

��F� &����\ .�/�!& ��A �UL& H��h� G�S� v` ��, ��[ *1 G!��#�  ,*'���,�� ] ��0 
 ,f'���� *��T�L�D f�P�\1 �TS\� ,f';(� &P0� &�PA�� �TS\ .�/!&=*'�()� ] ��A� >

N1 :��d�& ., f'W��U& ^p[ Y %& ., *' �F� ]? 
����
 ���: "f�\< G!�#� K'(� :%& P�� �UL& GS� v` �, �[ *+w"? 

pWs�(!& K�� :"N1 :HT�{� %& �S� Y �UL& Hh� GS� vP� .,"? 
.��,� pD1 .D& K�� :}%& P�� v&�P!&4 3 92 4 7 3{ "p�#�  :%& P�� tSF!&"? 

V�W� .D& K�� :"U&P!& PW� p�D ., ���� ., ��� �A"? 
C��z� .�D& K�� :"`'b�(T!& G��#T!& : g�S�!&� ��Z�F!��\ C�T�,/!& v&�P�!& "�;���

 N/��!& &/��A� ,*'���,�� ] ��@��D �0���S� �)��{ .�/��!& .�� ����!& G��S� U'��(#!& H�;��)(�
v&�P!& �RD ��S  f�T� ., H��@)k� �T�  .,�� N/!& � ��!& �,1� ,¢�S!&"? 

¡�\'R��!& K���� : .��� �0quk���& G��!+ ^���T�+ V����!& ���[ ] v&�P��!& ���[ ���0S#h�
 H��  ��T! ��0S(#� �P�#! *&'��a!& �&'��1 ., V��!& ��B ��h Y �0!'q`� ,C���k�E&
= 


�� 
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= 
�A`�[U? 

U'[�� .D& K�� : �D �0�Q� �T�+�=& �[v&�P! > �'��` ., �0�1 �u�E& �'�` *L
 K'���!& �Z$#,� ,C(D�k!& *��`L& � �u��E& C��({1 G�S� C�!]P!& *L� ,oz��1

 .�, *��(���!& �UP��& P��� ,H�! "�(� ] ��TD HW[1 '0  fPa$� .T  ,C��D C�S(� C!]`
 ��h Y U���!&=v&�P!& �[?> 

G!�#� H!'� :},�� ] ��0  &����\ .�/!&4 42 5 3 2 55 33 3 3 9*'��3 5{J K����L& :��MN1 , :" &���Q1 .�/�!&
*�T�+ �0�, o�')� ] �0  H�  &'F�U� ���!& GS�4"? 

����
 ���: "}&���\ .�/!&{ ] ��0  ,f���B &�P�W�� ,H�)��&P{� &�P�a$  ,�|��D 
HS�Z��� H�{'D *��(� ]� ,%& "�U *'�Pb�6 3 7"? 

N��;��W!& K�� :N1 :" ,H��  &'F��U� ����!& G�S� &���Q1} *'��,�� ] ��0{ u�  ,
 � ,*'��,�� ] ��@�D ����!& G�S� .��'Wz, �'� .� U�Wq+ HS#!� ,*�T�+ �0�, o�')�

§^�����!& ¨ t���(a� p�P)k���� H����S� �'���z#T!& t���(a� *1 G���S� H����W�)!&� c���z#S!
�'z#T!&"? 
"��(, K�� :"p�#� : g�zq1 .�D& G��{ �0��T  C�:��� `'�0� ��A� ,*'��,�� ] ��@�D

D n!�,� ,H�'q+� ,N`'0�!&c�;!& ."? 
pWS�!& K�� :"p�#� :HD�aQ1� ��[L& .D g#\ �0�, ,C:��� p�D `'0�"? 

.��,� pD1 .D& K�� :"�A��\ GS� *'�'T� .�/!& ^]�A"? 
��hZ!& K�� :"�'��! K��� ��T\ ,&P�D1 *'�,�� ] ^]�A *1 G�� :} .�, .,��� .�! H��12 3 24 4 2 5 53 9 3

.,- P� ., ]+ n,'�3 2 23 32 3 39 4 3 4{J `'A :��M"? 
'�G!���#� H��! :}�0���, jP��A�� .�/��!&2 5 32 4 43 2 3 3 9{J K�����L& :��MN1 , :" U&���[L& n���!�1 .��,4

 n���S� &��A���:� ]� x'DU���a� ] *@��D j&P��A�#T!& Y n��#, &'��Sq` .�/��!& `'��0�!&
&P{18"? 

= 


�� 
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����
 ���: "K'�(�  : &��A��:� ]� ,x'DU��a� ] *1 �0(�d&'�,� �A`'�0� j/�q1
�0y&�:�� C:��(\ ,n! �DU�a, n�S�8P(�� P0� �0��D� n��D *�\ .T, "? 

N'�W!& K�� :""���� ��P�A�� p��� :N1 :��0#, jP�A�� ? "�q`1 "����§.�, ¨ *L
f��#, :P0#!& �0�, j/q1"? 

H!'� PA�$, .� :" }�AP0� *';(�� �d �0�, jPA�� .�/!&{K�� , : &'�!�, C:���
f^&P�1 ~P�F!& �'� PTa, GS�"? 

pWS�!& K�� :"&� *�\ .T, �'� ^]�A %& K'�U �` �P0#!& *';(�� &'��\�"? 
C�z� .D& K�� :" H!'�}�0��, jP�A�� .�/!&2 5 32 4 43 2 3 9{ v �'�Q'T!& *1 P���� *1 "�T)a� ,

 G�S� v&�P�!& ��[ &'����  U����!& ., *�PA�#T!& *'�,�� ] .�/!& �A v&�P!& �[7 3 9 9 3
��Q�1 Cdu�D &/A : ,�(��!& o, �PA�#T!&� H�S� �� &'T!&� ���!&}�!&�9.�/3 4{ G�S� 

 H�!'(D P���� *1 "�T)a�� ,"��!& .�, �#W�!& KPD &/A}jP�A�� .�/�!&3 2 3 3 4 9{ }.�/�!&3 4 9{ 
 .�/!& &/A GS� G�#T!&� ,�P{&� .�#! �TA� ^pR!& ., ^pR!& KPD *'�)  ,G!�L&

�0�, C�y�s �1 C��  jPA��"? 
pWs�(!& K�� :" �}.,{H!'� Y  :}�0�,{$� *�\ �T�+ P0#!& *] ,��#W)S!  o, N�

H�';(�� �d �0 &�[1 ?f��B� PA�$, K'� Y ,��;�!&� C:��� �| p�#T!&� ? &';�(�
&'!��(  &�U/�)�& ��d ,�uk�!�D C��, p\�R�, &'����@  P0#!& : H��S� �AP�A�#  ,���k��

~P�F!& �'� &';(�  C���d �uk!&"? 
*��{ 'D1 K���: "�0S\ ] �0;#D �[�WT!& *L C�;�#W� ��+ "? 

G!�#� H!'� :}d5��, "\ p  �AP0� *';(�� �� 49 3 2 97 5 5 3 2 3 53 5 2 3{J K���L& :��MN1 , :" *';�(�� ��d
��T!& 'S� ��T!& �AP0�"? 

�������
 ������:N1  :" x'DU����{ ,x'���(d&�� x�P���A�� ����TS\ �0(�d&'���,� �A`'���0�
n�S� &��A���"? 

= 


�	 
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= 
"��(, K�� :"pW�!& .�D� �0��D *�\ N/!& P0#!& &';(� `'0�!& *1 n!<��  &'���1� 

�R,pW�!& K�)� GS� �uk!�D C�, p\�  ��d ,���@zq1� ���k� *'!'(� �d HD�aQ1� 
H!'� n!/  P0#!& *';(��  C����!& �APA�#� :}���, "�\ Y �AP�0� *';�(�� ��d{ ,

p�#� :��, ��� "\ Y"? 
N'�W!& K�� :" %& K'��U .��D� �0��D *�\ N/!& P0#!& &';(� ,C:��� '�D �A�� ,

uk!�D .�\�RT!& &'���1� pW�!& K�)� GS� � �&'!�� �d ,HD�aQ1� : ��@zq1� ���k�
 %& K'��U G�S� U����!& &'�!�,� P0#!& &';(�  ,C����!& �APA�#  � ,~P��F!& �'��
 pW�!& C�!�F, GS� �0( &'  ,C�, G!+ ��[L& .D g#\ g\U��"? 

C���z� .��D& K���� :" �§�P��A�#T!& ¨ o��Th1� ,v���a!& x����� CT!�k��T!& ,C����& f/��A Y
@)T!& C�b�!& f/�| cb��& .�, "\ �#� P#D pA� ,C:��� p�D Y m!Z� C��& *1 *'!�

 ]� ,C,/T!& Y')k� ] K'(  V��!& v&�P!& v `&�T!& *+ K�� .,� ,C,��(!& �'� G!+7 3 9
 C����& f/��A Y C��:�S!& ����T#� Y� ,*&'���a!& �y����� V����!& ���#� v&�P��!& *1 Y C����,

 H!'�� ,C,/T!& ^���)�&}, "\ p 3 7 5 4��� 9{ U����� �0��, o��� *��\ P�� UP�!& *1 p;)(� 
 %& K'�U &�PA�� ��1 'A C:��� ��P{� ,n!<� &'���#� ]� f'DU�a� ]1 GS� ,

 pW�!& GS� v&Z{L& m#T)h& �TS  ,�A��B ., &�P� H�S� � G�S� gSB C��PT!�D
 pW�!& *1 C:��� p�D .�� N�;��!& g�zq1 .D p�{ �Pq� ,"Q@)k,� v'S�, ,

.��D g��#\ �R����� &'��!&�� &�UP���  ,�AP��0�� C��:��� p���D g{���Q p����(!& P���1 
 p��W�!& .��� K���a!& n��S� m��S$�& ���TS  ,�&U`L&� �uk��!�D �A�P��,1�� %& f���,1 ,

 ,<���#, .��D P#��� ����aD �0������1 mD����� ,&'!Z�)����  �|���{� �0���!+ ���F!���D
��& ��k�� iF� �, �0�, mW;)�& �T�+� ,��RA .D& ���� Y Cb(!& v�#�)�&�C"? 

G!�#� H!'� :}*'()� ] �A�3 5 9 3 3 2 5 3{J K���L& :��MN1 , :"%& *' �F� ] �A�"? 
"��(, K�� :N1 :"P0#!& �(�"? 

= 


�� 
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������
 �����:N1  :" �0{���)$� C��#�� ���| o���'� *1 n��!< ���0S#  Y *' ���F� ]�
�0�S��"? 

N'�W!& K�� :p�#� :"P0#!& �(� Y G!�#� %& *' �F� ]"? 
pWs�(!& K�� :"N1 :��()�]& *' �F� ]"? 

N��;�W!& K�� :N1 :}*'()�]{ " f�b�� �1 H��  %& *'�()� ] �1 ,H)W�,� UP�!& CW� 
�0�S� �A��+ Hz�Sk�� .��,�TS!"? 

G!�#� H!'� :}v�a!& p  �0��(�� �,r 4 2 2 93 52 4 9 3 3 2 3 34{J K���L& :��MN1 , :" ^]��A m�0h&� *r 
C\�#T!& Y t�d&'T!&� `'0#S! .�;���!&"? 

N�RF,Z!& K�� :"�| *��:�� �0� `�b� �,r "? 
N��;�W!& K�� :N1 :"v�a!& Y ,�| *��:�� �0� `�b� �,+"? 

�����
 ���: " P�Ta, H��W�! f��\< G!��#� K'�(�� : ^]��A v��a!& Y .��(S� ��,r 9 3
�A��@)  ,C:��� ., ��, P#D ��, xP0� &';(�  ��PA�� .�/!&"? 

C�z� .D& K�� :"f��#, :ba�� �0��S� UP�(� c#�� K��aD �A��(S� �1 n �(d Y �0S
 .,� C��kD /q1 c(d "��� ,v�a!& p  H!'(! ¢�S!& ., ��] &/A� ,�0WS��� �0� 4 2 3 2 4

�0!'� n!< : &/�A '�a� G�!+ �0� `�b�� f���#, V���!& �#D K��� ,c(! c(d "hU
P��R�)!& .�T��  g�S�� �`�b�T!& *1 n�!<� ,G�#T!& Y �W��� ] p)!& K&'�L& ., 

���R!& K'� H�,� ,�A'a�� ���(!& HD PR� �, C�S!& Y ��(�!&� ,gS�� ] P�� ,HD: 
�F#�������AxA ��������$ ���������L� Y���������L� WK8 7 8v 78 6Q 9 8 88 ; 8  

 
V�����3 0! ������n 0! R�����N��
 r�����7 8 y8 8Q 9 7 8; 8 v  

 �q- K���: 
���F� ���A�,�
 r��� ����! ���L�'� /�����8 ; 7 9 & 9 8; 8 8 8 8 76 8 7  

 
l�����3(
 <��p J��5� R���N��
 r���; ; 8 6v 7 8 88 ; 8 v "   

 G!�#� H!'� :}�0�Sq ., �0D `�R 2 3 2 75 2 23 32 3 4 4 3{J K���L& :��MN1 , :" v&/�#!& .�, �| KZ�@ 2 4
�0�'Th m)R�� ,.��q�& v'S� Y g��!& "qP� �,2 5"? 

= 


�
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= 
V�W� .D& K�� :"p�#� :�AP#D ., �| "��w"? 

��Wh .D P�#� K�� :"�0�Sq ., �| U/�1"? 
x�a;!& K�� :" :�AP#D ., �| "��"? 

�`�)� K�� :"K'(� :V��!& ., �A&'� ., �| ¢�2"? 
NPk!& K�� :"K'(� : *�U/�a� ��0S#! ,�P�#!& .�, �AP#D ., ,�0�Sq ., �| "��w 2 3

n!< "�, �| o�b)  &'���� *15"? 
P�� .D& .� :}��0�Sq .�, ��| `�R�  v�a!& Y �0��(�� �,r {K��� , : ��TD ��0�q1

^]���| o�b��� ?1����� :} .��, .����q-�2 3 34 4 3���0TS#� %& �0�'��TS#� ] ���0��`2 5 5 5 25 2 5 2 53 33 5 3 3 4 4{J K�����L& :
��M"? 

N�RF,Z!& K�� :" ,�0��  C�����!&� CS)� �[ �0S)(D n)WQ��,� n)DU�a, .� ~�� 
 ����#�&� ��| &U��W)�& ,P�{1 �AP�#D n��S� �k�$� ] G�){ ,�����!& ., �A^&U� .,

�0!�aD"? 
N��;�W!& K�� :N1 :"��� n)WQ��, .� ~��  +w .�, �0��  C�����!&� �0S)�(D ��0�� "

v&�z�& GS� t���� P��R)!&� ����!& ., �A^&U� ., �0�Sq"? 
����
 ���: "K'(� : .�T, ,�0y&��:� .�, ��0�Sq .�, &`�R, *'�� u#  �| "# � 3 78

 � ,P(�� P0� H��D� n��D§P��R)!&¨ n!/�D ��,1 ��T�+� ,t����)!&� P�PW)!&� P��z)!& ,3 4
 %& pW�6 �#�� *1 C� �q+ *'��� u�#  �0��S� UP�� &<+ �0���D� H��D P0#!& ����!�D "8

 %& K'�U .�D *�\ .T, ,�A^&U� .T! � "��, G�S� &'�y�$� ] G�){ ,P�0� H��D�
P0#!& �(� ., C��& f/A Y �0)�Q %& cQ� .�/!& ^]�A H�S� 1�h& N/!&"? 

C��z� .D& K�� :"}`�R� 2 7 3 3{ "��, .�� fP�#D1� �'�q� `��s f���#,  P��R�!&� ,��0S# 
 *'���� f'��a� �1 "��)� .��, ���| H��S#�� "��#�D G���#T!&� ,f'��a� �1 .��s� .��� P��#WT!&
 ��0! &��Q�#, *��\ ^&'��� ,HD &'�1 �, "�TD �AP#D ª@� .T! N1 �0�Sq .T! ���'F�
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 *r�  C���& G��#T  ,H��Sq '�0  H��� �q@�� ��,� H��P� .��D '0  ^pR!& �P(� �,� ,] �1
 nD�{ Y .�;���!& ^]�A j��1 .�T! &P��R�� *'��� ��, CT(�!& ., �| "# �  �0!

 K���� ,�`�R�T!& C����!& GS� Py�� �0S#! Y ��T;!&� ,�0)(��s "�, Y �0�Sq ª@�2 5 39 3
V�W� .D& : C��  m!��� ,�0�Sq ., �| "�� G�#T!&§�| `�[ ¨ ,��| oT�� f���#,

 Y ��| o�Tk�)!& *L vU��(), G��#T!&� ,�P��W� pD1 .� N�&�AZ!& f��{ ��, .T��
]�1 f���k "? 

 ´���§<�R  ¨ P�{&� G��#T!&� ,��0�Sq .�,� U/[ v'S(, H�@\� CT$#T!& K&/!�D
^&U'!& Y P��R)!& "#  P(  �A^&U� ., `�[ &<+ H�r ? 

�'�{ 'D1 1��� :§��0�Sq .,¨ ?f���#,� : `��[ &<+ H��L ,��0y&U� .�, P��R�)!& "�# � 
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� �uk!& ., ,�0�S� ��! �'� *'�� p)!& j]�& ., �0! f�P#� *1 �)(s1w"�F!&"? 
pT�Sa!& %& PW� 'D1 K�� :" ���L "�F!& GS� i�� ,�P#!& K�T�)��D G!�#� %& �,1

v�0!&� gSzS! �Sb� m��\ <+ *��#T!& �:�1 .,"? 
 %& K'��U G�!+ ��P�a!& o� �� ,C���0h ., "hU .� ,*�k�\ .D �!�Q .�� :" 

}�'��� .��, �)#z)���& ���, ���0! &�P���1�{]1 ,�'��(!& '��A p��,�!& *+ ]1 ,9 '��A p��,�!& *+ w
�'(!&"? 

= 


�� 
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 pW�!& .� ,�,�� .D CW(� .� �H!'� Y :" }�'�� ., �)#z)�& �, �0! &�P�1�{ ," 
p,�!& �'(!& *+ ]1" �Sk, f&�U? 

H!'� Y C,��� .� :"}�'�� ., �)#z)�& �, �0! &�P�1�{K��� , : *'b�a!&} .�,�
"�F!& �DU{K�� , : ��E&"? 

K�� CTS� pD1 .D ^�hU .� :", "hU p(!K��� ,t!&'h PA�$, o,� ,C�TD &PA�$3 3 5 8 :
PA�$, K�(  :�'(!& ., &/A !�Z�S! Z0$)� PA�$,�"? 

NPk!& .� :" }�'� ., �)#z)�& �, �0! &�P�1�{�u� ., ,"? 
N�RF,Z!& K�� :"}�'� .,{�A`P� ., v�a!& Y HD e'()� �, "\ ., ,"? 

����
 ���: "K��(� *1 n�!< Y K'(!& ., v&'b!&� : %& *+ `&P��rD .��,��T!& ��,1
 .�, ,.�\�R�T!& .�, �A�P�� f�P� `�0h GS� HD *�'()� �,� v�a!& C!-� `�0$!&w

K��(� *L H�h� ]� "��F!& ��DU� ,n�!< ���B� p,�!&� �uk!& : ��D p���§�'�(!&¨ ,
 ¡�#, ., G�#, *�` G�#,§�'(!&¨�| �,L& %& �� P�� ,9"? 

 p# �R��!& K����−%& H��T{U− :" %& *r�� − ¤−K���(  "���F!& <���F�& G��!+ vP���  :
}�'� ., �)#z)�& �, �0! &�P�1�{ Y C���, �0��S� m��\� ,�D�!& Y ��s@  ,C��& 

HD �0�W[ "h&�!& ��! ,H�S� f`'0RD ^��B H!� ,f<�F�&"? 
p��Ws�(!& K���� :�'��(!& : ,*���$T!&� ,��UP��!& .��, H���!+ ����)a� ���, `&P���rD e'��()!&

�a!& j]- �y��� ,��,�!&� ,�'�k!&� ��A���1 p�,�!& *��\ ��T! H�1 ]+ ,p,�!&� ,v
 ,�P�#!& "�\ ���1 `�� �!� ,�dud �AP\1� �\/!�D �0bbq� �A�k  �0#��1� ,�P#!& Y

�0#��1 "D? 
�0)�#��1 Hh�� : c�k�!& �u�FD ,f��B� ��$R!& ., �P#!& ¬SW� ��0k!�D C����!& *1

���U�TT!& *�#$R��!& .��, ]+ ���T| C������!& "b��a� ] H���r  ,�,���!&� ,����!&� ����S! .�
n!/\ P{1 "\ ��!� ?�d :^���+� C!��a, �k�1� ,C��, v��1 ��+ ? P�� H��1 e�� ]1

= 


�
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= 
 %&� ,P�y&'�!& ., H�, "ba� �T, n!< ��B G!+ ;HD�aQ1 �Z0��  CW�)�!& V1U p,��

�S�1 G!�#�= ?�0�T!&?> 
−p,�!& ";  Y �'b� j^�h P�� : 
1−tD�k!& ��Pa!�\ ? 

v−CW(� .��  ?K�� :K�� � =Gb�� P�� �1 ���, ���S  H�\�� ��d p�,�!& ��S� ., >
�Sk, f&�U? N�'�!& K�� : f���, 'A� ,HTS� P#D p,�!& *��k� Y ��:� P�PR� &/A

U/� uD H\�� .T! �P�P[ CA&�\? 
�−H���  ?K�� K�� : %& K'�U �=P{&'!& �0k!�D "qP� %& *+ ,C��$!& ��� Cdud :

��F!& H#�Q Y gk)a� H#��Q ,&�!&�HD p, ,H�SW�,� ,&'�,U&� ,&'�W\U&� , &'�,�� *1�
&'W\�� *1 ., p!+ g{1 >`�&` 'D1 f&�U? 

`−H���  ? %& K'�U m#T� K�� � K'(�= %& �������� *'��U1 ����S� �)�)��
HT0�@D '0S� *1 �\P{1 Z$#� u  ?>�Sk, f&�U 

f− �'\L& .D CTS� .�� l K��= pW�!& �, � K�(  *'S;)�� �S�1 ., ��� GS�
 pW�!& �*u�  p��D o�, ���1� &'�,U& ���,&U *��\ �\�D1 *r  "���T�+ p�D &',U& > f&�U

NU�FW!&? 
−pWs�(!& K��  : �P�P�[ H�)����� ,.�TSk�TS! CT�:� H)#��,� ,��:� p,�!& "; �

 K���� ,.�� ����!& G��S�� :����,&U *���\ �\���D1 *r��  ,&'��,U& "���T���+ p���D ���� ????
=��k�)!&?> 

���� ��
 ���:\1 g�A< P���  ,"��F!& v'�\U .�, ";� 1 p�,�!& *1 G�!+ ^��TS#!& ���
 e'���1 U'��0T$!& K'���� ,p��,�!& .��, ";�� 1 v'��\�!& *1 G��!+ n��!�, ����,E& g��A<�

�S�1 %&� ,��PaS!? 
 %& K'�U *1 ����A pD1 .� �K�� :" *���#D nk�T, "�hU H! V��!& ��� �, ��q4 4 � 3� 35 5 9 3 5

= 


�� 
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  �1 C#�A oT� �TS\ %& "�W� p  H�� 2 33 8 3 w 4 4 4 4 4 j'�T!& �T)!��  ,H���  .), GS� U�s C�Z3 3 3 4 4 4 3 3 3 8
 /�A .�, `&� .�zD p�  �1 ,v�#R�!& f/�A .�, CW#�[ p�  "�hU �1 ,H��:, p  ")(!&�2 2 2 3� 4 4 4 � 4 4 44 3 4 37 � 37
 .�, ���! ,.��(�!& H���@� G�){ %& P�W#� ���\Z!& ª��� �ub!& ��(� CT��B p  C�`�L&3 3 5 94 4 � 4 49 53 3 5 5

��q p  ]+ V��!&� 3 4 9 4 9"? 
�G!�#� H!' :}�\�P�� %& �P� HD *'WA��2 25 9 3 9 55 53 34 4 4 3 54{J K����L& :��MN1 , :" n�S)D *'���F�5

�\^&P�1� %& ^&P�1 U���!& �'(!&"? 
H!'� *��{ .D "��(, .� :" }�\�P�� %& �P� HD *'WA��{.�\�RT!& ., ,"? 

*�TS� .D "��(, K�� :"p�#� :v�#!& U��\"? 
����
 ���: "K'(� :�.�\�RT!& ., �\�P�� %& �P� n!< �\`&P�rD *'��F9"? 
N�&�!& K�� : G!�#� H!'�=�\�P�� %& �P� HD *'WA�� > &'�TS� &<+ U���!& *1 n!<�

 CaS���L& o���T$! .�ST�)k��, H��! .�P#)k��,� `���0$S! .�WA@��), .�TSk��T!& *'��\
����\ &U',1 P��� �'F!& n!<� ,�A' �q j]�&�: 

�0!�1 :*�Pb(� ] ��1�u�E& U&` K'q` ? 
�0���d� :C�Zh �0k��1 P�� ., &',Z)!& �TD�  �0 'q P)[& &<+ H�1? 
�0�!�d� :*�T�E& G!+ �0! ���&` n!< U�Q �TDU H�1? 

�0#D&U� :U���!& �y�� *'��#� ] ��1? 
�0k,�q� :�u�E& U&` Y C��Z!& P�ZT! �WW� n!< ��b� *1? 

V���W� .��D& .��� :"} %& �P��� H��D *'��WA���\�P����{K���� , : %& �P��� H��D *�Z��F�
�\�P��"? 

 V�W� .D& .��−�;�1− :"}HD *'WA��{HD *�ZF� ,"? 
H�, K�(� :" g�A�!& 'A� ,�W�A��� �D�AU+ ,HWAU1� HWAU1 ��@  ,H)WAU� ,�P#!& mWAU13 7 99 8 8

 gA�!&�2 6"N'��!& "��s K'� H�,� ,: 
= 


�� 
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= 
<�V/���,3 Y���+ <?���'+n Y���� d� )���A!7 9 v; ;; 7 9 8 8 87 7 8 _ 7 7 9  

 
�8 l�����
! l�����
 `
����4 hU���� Y���L; ; :8 96 y 8 8 ; ;  
 G!�#� H!'� :}��0TS#� %& �0�'�TS#� ] ��0��` ., .��q-�2 5 5 5 25 2 5 2 5 2 3 33 33 5 3 3 3 4 4 4 4 3{J K����L& :��MN1 , :

"�0TS#� %& .�!� ~���!& ., H�S� �A �, *'TS#� ] ,�A��B .��q- HD *'WA���"? 
��hZ!& K�� :"N1 :��` ., .��q- *'WA����"? 

*��{ .D "��(, .� :}��0TS#� %&{ "K'�(�  : .�, .�( ���T!& v'�S� Y ��, ��S#� %&
*��k� N/!& ~���!&"? 

"��(, K�� :"p��#� ,v�#!& U��\ *�` ., .��q- HD ��`P#)�& �T�  *'WA��� K'(� :
 PTa, �� �0 �#� ] `'0�!&}�0TS#� %&{K'(� , :p�#� ,�0 �#� %& :`'0�!&"? 

#� H!'� Y�G!� :}�0��` ., .��q-�2 4 4 45 2 3 34 3{J K���L& :��MK&'�1 ,: 
�����:PA�$, H!�� ,C:��� '�D �A ? 

 ���
:���!&� VU�  "A1  ?NPk!& H!��? 
"����
:P�� .D&� .ka!& H!�� ;*'( ��T!& ? 
��
�
:"Wh .D <�#, H!�� ,.�s��R!&  ? .�, �'�� ���1 .���q�& .�� N��z!& p�{�
 .$!&=��?> 

P�Z� N�U� p�W�!& *1 ,fP�h .�� ,H��D1 .� ,g��� .D %& PW� .D  � Y K'�(� *��\
%& K'� :}��'TS#� ] ���` ., .��q-�{K�� , :".$!& �A"? 

�,�F!& :.��q@)T!& �#D H!�� ,H��&P� *' �#� ] ., "\? 
V`�k!& :C,��(!& �'� G!+ P#D ., *'�'�� .�/!& ^&P�L& ��1 ?NP����T!& f`� 1? 

����
 ���: "H!'� �,1� :}��'�TS#� ] ����` ., .��q-�{K��� .�, K'�� *r�  , :
H!'(D "q`1 P� f���d "h H�L ,v&'b!�D HW[1� v��1 ,.$!& HD G��5 5 :} ��DU .,�

�\�P�� %& �P� HD *'WA�� "�F!&{ % �P�� "�\ v��AUE "��F!& ��W�U�D �,L& ,² 3
�� &'��\ .��,�T!& *1 n[ ]� ,��'TS#� .��,�TS!� VU�� � C�:��� ��&P�#D .�T!�

= 


�� 
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v���{ ���0! ����1� ,*'\�R��, ��@��D ���0TS#! ,���0! ?K���(� *L G���#, ]� : ���A�
^&P�1 �0! ��'TS#�8= :��'TS#� ] ���` ., .��q-�> ^��[ *+ n!< G�#, .�!� ,

%& : �`- p���D .��, �\^&P���1� %& �P��� "���F!& ,*'���,�T!& ���0�1 ,��s���W�U�D *'��WA��9 3
P� �)TS� P� .�/!& ��q- �k��h n!/�D *'�WA��� ,H!'�U� %�D �A���! ,��! ���&8

 ] �`- p�D *L ,����` �0TS#� %& ,�0!&'{1� �0�\�,1 *'TS#� ] ,�`- p�D ��B .,
����� ?"��� :V�  �0�  &U&` v�(� ] .$!& *1� ,.$!& gA�� "�F!& "�0Q *+8? 

"y�� K�� *r  : H�S� �, *'TS#� ] &'��\ .��,�T!& *r  *'��� *1 ���� �T  ,*'( ��T!&
?*'( ��T!& n!/D p��4 5 

)�� : *��\ ��T�+� ,�0{u�� ]� .�TSk�T!& "��q �0����� .��� ��! .�( ���T!& *r� 
 ��T�+� ,����!& .�, *��k)k� &'��\ p)!& �A�y&�� GS� *'TSkT!& �0:� *1 �0����6 5 3

  ,n�!< HWA�� �! ., �,@  ,�P#!& v�AUE �'(!& `&P�rD *'�,�T!& �,1 Y "�q&` ����
*'�,�T!& H! n!< `&P�rD �,1 ., G�#, ?"��� :}��'TS#� ]{ �! p�)\�  ,§��S#!&¨ ,

P�U1 H�L ,o�'T!& &/A Y P{&� v'b�TD :���R!& K�� �T\ ,��' �#� ]: 
 �������������!! Y����������L�5'A [
 W{����������+& 9 8 8 9; 7 8 8 8 6 ; 8  

 
�������3U� z�������N5A R/������H �������3�!; 7 9 88 9 8 8 8 6 8"i  

 G!�#� H!'� :}(��� �,�5 54 2 3 3%& "�W� p  ^p[ ., &'4 4 4 3 4 4�
2 3 2{J K���L& :��MN1 , :" &'�(��� ��,�

j&��F!& f'h� �y�� Y� `�0$!& Y"? 
����
 ���:K'(�  :" .�, v��{ C�!- ^&��[ Y C�(�� .�, ,*'��,�T!& �0�1 ,�)(��1 �,�

 .��, %& ^&P���1 `���0h Y ,j���(��!& .��, n��!< ����B �1 �&���\ �1 v&���{ �1 �u���3 5
.�\�RT!&"? 

.���Wh .D P�#�  :"}%& "�W� Y{K�� , :%& C��s Y"? 
G!�#� H!'� :}���!+ �'�2 5 2 33 4 9 5{J K����L& :��MN1 , :" �'�� 8u,��\ ��� &� f^&Z�h *'�z#�8 2 5

C,��(!&"? 
= 


�� 
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= 
����
 ���:K'(�  :" n�!< G�S� �\U'�h1 ���! �qP��� ,���P!& Y ���S� %& H�SF�9

C,��(!& �'� �A'T�� '� G){ ,fP��7"? 
 pW�!& .� ,V�W� .D& .�� :" �u��E& "�A1 G�S� ]+ ~Pb�� ] *@D �,@� *�\ H�1

m!Z� G){ :}���!+ �'� %& "�W� Y ^p[ ., &'(��� �,�{ �AP�#D C�Pb�!�D �,@  ,
.�` "\ ., n!@� ., "\ GS�"? 

G!���#� H��!'� :}*'��TS:� ] �)���1�3 2 55 23 3 5 2 3 3{J K�����L& :��MN1 , :" n��!< .��, *'b��(�� ]�
�hL&���[ 8"? 

����
 ���: "K'(� :H�S� �\U'h1 o�;� u  ,��DU ��D n!< "#��"? 
~�a�+ .D PTa, K�� :"N1  : H��Sq "h��� ��q�& Y f�h1 %& P�� ��! o�;� ]

���P!& Y"? 
`�&` 'D1 f&�U ��P{ Y ^�h� : Cy�T#W�� G!+ %& "�W� Y HD&'d c��;� �AUP!& *1

 G!�#� H!'� Y �P(� �T\ c#�= C�W{ "��T\ %& "�W� Y �0!&',1 *'(��� .�/!& "�,
��S� o�&� %&� ^�R� .T! c��;� %&� CW{ Cy�, CSW�� "\ Y "D��� oW� m)W�1?> 

= �Py�  >`��$�E& v��)\ G�S� H(�S#� Y U'0R, ��R!& K�� : p�,�!& G�S� ����a)!&
 *1 p��W��  ;�'��!& ��,1� ,p���T!& .,Z�!& Y *�\ �'b�!& Y v�R�!�D G�S� *'���

 �A���� G��S� `'��T$!& �����W�!& .��,� ,������,� Y m����[ p��)!& j]�& K�T#)���& ��S#�
 ��! ��T!� ,f^&U� G��#, H��  ���!� ,`��0$S! ]+ ���! H�S� ���a)!& *r  ;��Pa!&

�0�  ���a� u  ,`'b(, G�#, �0�  tW� �! ;V&'�L&� v�R�!�D `�0$!& tW�? 
 C�zS�� m�WA< ����W�!& f/A .,�=eU��FD>���{ , H���,� ^��TS� *�zSk�!& G)�)��& 

&'!���� ,f'�#�T  ,H��,� Y C��y��!& j]�& ��#D ^&�RD :C��PD ���+ ! *1 f'�P�� ��S 
 %��D <'�#�� ,V���!& �0��S� �Sk��� ,&',Z�& ��1 �A�,1 CW��� *�\ G){ ,�0��R�

"0$!& .,? 
= 


�� 
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 Y N��TR��!& H!��§NU��W!& ���  ¨=� ����> Y p�#�zT!& P��� f'�a�� ,§ C�ST��
!&�'T$T ¨=�� ����> Y ª���k!& P��� ,§¡�D�!& �)�!& ¨=�� ����?> 

&/A P#D p(D : G�S� ^��TS#!& ~��a!+ GS� H�W�)!&=t��$�T!��D p�,�!& >�T�P�� : p�,�!&
��U&'b!&� j�D�DP!&� j&�y�z!&� o &PT!�D? 

 .�T��#!& �!�Q .D PTa, ��R!& *�,Z!& H�(  K��−%& HT{U− Y §o�)TT!& ��R!& ¨
=� ��� :>§ .��! ,t��$�, Ph'� ] ���a!& m�'!& p�  ,o PT!& C!Z�TD t��$�T!&

�A��B� ,��U&'b!&� ,o &PT!&� ,j&�y�z!& ., ,H,�(, �'(� �, Ph'�¨? 
 Y ^����h�§������{L& ������'� ¨=� �� :>§ ??? p���W�!& � cy����z!& "���A1 G���,U

��A��B� ��U&'b�!&� o &P�T!& .�, f���B HS�,� ,t��$�T!�D¨ ? Y f'�a��§u#!& j���
�u�E& Y C�!�P!& ¨= ��� >pS�{ZS!? 

 &<+ K��)(!& K��{ Y U���!�D U����!& t���a� �&'h GS� ^�0(�!& CTS\ oT$� *1 j`�\�
 Y f&��� ��T\ ,cSk�!& ��#D o�, &/A "b{� ,n!< ���D *'TSkT!& �0�S� UP(� �!

§U'b����, .���D P�#���� .����� ¨= �����U���� ,���� −  ?p���T:�L& ?> *1 n���!<
��#!& m��W\ `'b��(T!& C�����a!�\ ,���S#!& "��A1 ���#D o���'� "��D ,�0)\'��[ �k��\� ,�P

�A���D �0�S� ��UP� '!� ,U��!�D �0(��a� &��'$  ,C�# �R!&� ?! 
 Y f&���� ���T\ ,n��!< C���A&��! H��h� ]� ,C,'Tk��T!& ��0k��!�D p��,�!& �'��$�  ,H���S��

"�, ,C��!�T!& g)\ �#D :§"�S$!& gA&', ¨=� ����> ,§p[�F!& ¨=� ���?> 
u��\ p���W$#�� Y N`U����T!& �§����W�!& N����a!& ¨=�� ���� :>§ G��(S� *1 �'��$�

 �0���S�−N1 :�P��#!&− G��!+ p;���� ���, o���Th ���| "��#��� ,vU���(#!&� j����a!& 
�0\uA+¨? 

 ,C���,'d�$!&� C���y��T��!&� C����'�!& CaS���L�D p��,�!& �&PF)���& G��!+ CWk���!�D ���,1
���(��s C��� �#,� ,CaS����L& .���, P����Ph "���\ C��� �#, .�TSk���T!& G���S� g���h&'!�  C

= 


�� 
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 ��S#!& o�Tk!& 'A H�+ %& GS� "\'�� �0! ��h�  �SkS! &'a�h *+�5 9 94 3 5 3 3 3 3 2 2 5 3 32 3 2 3 24 45 5 9 4 44 3 9 3 3 23 34=��>?  
}&'a�h *+�5 3 33 2 4{ &'!�, 5 3}�Sk�S!4 2 9 4{ .�k�!& �k��D 7 24 3 4 �Sb�!& ��0a) �3 32 3}��0! ��h�� { 

 �'b�F, P�A�$, K���� c�k�!& C��©D �'k��, &/�A V��W� .�D K���� �APA���5 3 3 2 92 3 5 9 5 34 3 3 34 3 4 2 3 3
 C:��� p�D p  m!Z� <+ v�)�!& "A@D3 5 22 33 4 4 42 3 23 3 3 4 2 3 4}%& GS� "\'��3 23 9 3 33{ HD td 4 44 2}o�Tk�!& '�A H�+4 9 3 5 5 9{ 

 K'(S!4 2 3 2 4}��S#!&4 3 2{#�!�D 2 4 2 4"4=�>? 

                                                                                       
= 

 �u���+� ,�UL& Y `�k�� E& �P��� "��QL& .���!� ,�0#��b��� C�����\� ,�0,&PF)���&
V'��!& ? .�T� ] ��aD ,j&U��;!& Y ]+ CaS�L& f/A "T#)k� u  ,H�S� ^��D�

 ,"��T!�D CS,�#T!& v�D ., n!< *�\ &<+ �T�� ]� ,�0)z�&'D ]+ �P#!& GS� gS�)!&
 Y K�� H�r  ¡�\'R!& %& �{U�§ "�k!&U&�$!& ¨=� ����:> 

§ ����S� /�q1 ]� ,��0�S� *'��� p)!& C�b!& ��! .�#� �!� ,.�\�RT!& ")(D %& �,1 P�
 �1 ,p�,U .�, "�)(S! gW�� "��D ,�0S)�� .�, o��, u  ,&/\ *�` &/\ ]+ "#�� ] *1

n!< 'a�� ,tA�[ .� o ` �1 ,�PA �1 ,t��a� �1 ,.#s¨? 
=� > K�Z�!& gW� �\<? 

K�� ;NPk!& .� :Z�C:��� p�D Y m!? 
 Y ps'�k!& f�\<"U'���T!& UP!&"= � �� >��R�!& p�DL HWk���?  c�#�� fP����

&Ph8? 
  *G!�#� H!'� :}��0! ��h��  �SkS! &'a�h *+�3 2 2 5 3 33 23 33 24 9 4 4{J K����L& :��MN1 , :" &'!��, *+�

 n!< G!+ "T  ��)T!�k, Y &'WBU� v�a!& x�� G!+2 4−pW�!& �0�1−"? 
gSs �T! &/0!� K'�U .�D� �0��D v�a!& o��� �Sb!& C�W�Pa!& ��� *'\�RT!& 

 %& ��qL& ��R!& ., &'s�[& �, o, n!< G!+ �|�h1 ;.��� ok�? 
PA�$, K�� :"p�#� :p�#� ,�Sb!& :C:���"? 

= 


�� 
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= 

"��(, K�� :"K'(� :f`U@  �Sb!& &�`&U1 *+"? 
������
 �����: " P��Ta, H���W�! f���\< G!���#� K'��(�� :��, . ���F� ���,+�w C�����q �'��� .

 v�a!�D ��<-� ^&'� GS� �0�!+ /W��  ,&UPB�8}��0! ��h��  �Sk�S! &'a�h *+�{ ,
 ^�z�rD �,+� ,�u�E& Y K'qP!�D �,+ ,v�a!& n)\U�),� n)T!�k, G!+ &'!�, *+�3
 K/�D&� ,��0�!+ "�T  ,�Sb�!&� �Sk!& v�W�1 ., n!< 'a�� ,C�`&'TD �,+� ,C�Z$!&

� n!< ., H�!+ &'!�, �, �0!H\'!@�"? 
��b$!& K�� :K��(� H��,� ,"�T!& �'�$!&� : �Sk�!&� ,m�!�, &<+ C���k�!& m�a�h

CT!�kT!&? 
 ,v���a!& .��, C,uk��!& g��Ss p��A� ,CT!�k��T!& G��!+ &'!���, *+ ����1 C����& G���#,�

�0�, n!< "W�&� �0T!�k ? 
H�, K�(� : ��\< ��T�  ,����� ���T)! p�A� ,��{'�h H��!+ ���$� &/\ G!+ "h�!& ��h8
(� ,�0��K' :*��q-� ,*'�!& �;D ,��$�5 :*'!'(� : &<+ n!<� ,*'�!& �k�D ,��$�4 2 3

*��D< p�D C�D�� K'� H�,� ,K�,: 

\K >�����5��� W� ������NA� ������� k3
/�����C8 87 ; 8 8 86 8 86 8 8 89 9 ;  

 
l�������4 �!� W������'�	�
 J�����N?�
 ������$; ; 8 7 6 8 ; 9 88 8  

 ��&'h :"y&',? 
 ���D G�D1 C��&�U ± fP�{� �Q�� 1��}�Sk�S! &'�a�h *+�{ �k��D §&.�k�!¨ 1���� ,

 *'��W!&}�SkS!{ �Q�� .� i�{ e�U� ,}�SkS!{�)�!�D �;�1 ? 
G!�#� H!'� :}%& GS� "\'��4 3 23 9 3 33{J K���L& :��MN1 , :" t�d� ,%& G�!+ x��,1 �' �2 7 3

HD"? 
������
 �����: "K'��(� : H���1 H��D ���(d&� ,H��)���&� ,x���,1 ,P��Ta, ���� ,%& G��!+ �'�� 8 4 7

n����"? 
"��(, K��� :"��Sb!& &';(� *+ �b�!& Y n#, H�r  %�D td� K'("? 

= 


�	 
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= 
~�a�+ .D& .� :" }%& GS� "\'��{n� �\ %& *+ ,"? 

G!���#� H��!'� :}����S#!& o�Tk��!& '��A H���+5 94 3 5 32 4 5 5 9 4{J K�����L& :��MN1 , :" o�Tk��!& '��A H���+
�����D ��S#!& ,�0!&'�L9"? 

����
 ���: "n!/D p�#� :S� "\')� N/!& %& *+ ,H�}o�T�{ .,� m�1 K'(� �T! ,
 ��,� ,H���D� n���D �Sk�!& P�(� P��� ny&P�1� %& ^&P�1 ., v�a!& H\U�)�� HT!�k�3

 ��R!& ., HW{�Q GS� ���, t��  "\ �R�}��S#!&{ t���  "�\ f�T;�� ��TD ,
 ,H�WS� Y ����, n�!< �T;�T!& .�,� ,H�S� fP��� �TD ^� '!& ., �q�& t���S! ���,

 GS� N'z�T!&�HW{�b! H uq"? 
"��(, K��� :"}o�Tk!& 'A H�+{ ,�Sb!& ., &�`&U1 �T! }��S#!&{HD "? 

CT���!& C��& ��{: 
.�!'� GS� ,C��& f/A ��{ Y *��k�T!& cS)q&: 

������:c�k�!& C��©D mFk� ��1� ,*'\�RT!& �A .���#T!& *1  ?K'�(� �0;�#D� :
H!'(D :}D *'�,�� ] .�/!& &'S���4 3 35 4 4 42 5 3 3 9 5HS!�w{J CD')!& :� ?M ,V��W� .�D& .�� N��, &/A�

 P�� .D&� ,�`�)�� ,C,���� ,.ka!&�=��?> 
"���(, K��� :"P�Ta, �U'�� ± p�)!& C���& �0)Fk���  :} G�!+ &'�P��� &'��0� 3u� 3 4 5 2 3 3 33 5 4

*'S�L& �)�1� �Sk!&3 2 33 22 3 32 5 95 2 4{J PTa, :��M"? 
 ���
!:v�)�!& "A1 �A .���#T!& *1  ?, ��1�CT�a ?PA�$, K��� :"C:���"? 

N�'$!& .D& K�� :"��S� *+ K'(!& &/A GS#  : v��)�!& "�A1 v��{ x�� Y m!Z� ��+
"��� *+� ,C�T�a, p�0  C,/!& �RD &',��� C�Z$!& &'!/D &<+ : �0)�`&'�, Y m�!Z�

G!��#� H�!'� p�A� C��Z$!& C��©D ��0! �k��!& H�h'� C�Zh ��B GS� :} ] .�/�!& &'S����
%�D *'�,��{"? 

���\ .D& K���−H��Sy�� G!+ �k�!& e'�` �Z� P#D− :" ��0�  �^&��D C��- *L ��:� H�� �
= 


�� 
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n�!< .��,1 &<+ �0!�)(D �,L& ? ��T\ �0)�`��0, �'�$� H��r  �����\ �P�#!& *��\ *+ ��,@ 
 p�W�!& "�#  ��T\� ,C�T���!& C���& f/�A H�S� m!` � ]� ��� ��, u�  C��W�Pa!& �'��

�k�"? 
D& �k�!& e'�` `U &/�A� p�D1 .�D p��,� ,H��'�'! ��R!& `'h� �P#! pD�#!& .

N�z!&� ,g!�s? 
 ���1 v&'b�!&� ,c�k�!& C��©D Cq'k��, C���& f/�A *1 G�!+ ^�TS#!& �#D gA< P��
 K��{ Y C�,L& *'��� K��{ Y �1 ,v�)�!& "A@D CQ�q ��1� ,Cq'k�, ��B CT�a,

�'�� c#�? 
−¡�\'R!& K��  :�& f/A "A �S#!& "A1 cS)q& P�� "��(  ?C�T�a, �1 Cq'k�, C�

 H!'(D Cq'k�, pA=.�\�RT!& &'S)�� ?> 
)��! : .T  CD�ab!& �0�, �0SW� P�� ,C�Z$!& K'W� �| `&�T!& *L ,Cq'k�TD mk�!

v�)�!& "A@D CQ�q *'�)  ,�AP#D? 
−�k�!�D K'(!& N�z!& ���1� � ,���\ .D& K�� : P���� ,P�A�$,� ,V�W� .D& K'��

!& ^�z�� ,�S�1 .D�`��)�� ,.k�a!&� ,C,���� ,¡��&�F : Cq'k��, C���& f/�A *+
 Y c�k�!& C�©D"�^&��D"= ��q�& �'�!��D ]� %��D *'��,�� ] .�/�!& &'S���� > ��:� H�� 

 H�r  ,����\ �P#!& *�\ &<+ �,@  ,n!< .�,1 &<+ �0!�)(D �,L& �0�  �^&�D C�- *L ;�;�1
�!& C����& f/��A H���S� m��!` ���T\ ,�0)�`���0, �'��$� p��W�!& "��#  ���T\� ,C��T�� � �'���

�S�1 %&� ,i�bF� ]� �k� ]� �� ��, u  ,C�W�Pa!&? 
=%& GS� "\'�� >N1 : '�!� ,x��Q��� n�� �\ %& *r�  ,%& G�S� "�\'�� �0a!�Q

&�P#)k�� &�'()�! C#�Pq �Sb!�D *�P��� &'��\? 
−U'[�� .D& K��  :!+ �'�$!�D �,L& P#D ,%& GS� "\')!�D �,L&� *'���! ,�Sk!& G

 pW�!& � *'��)! ,fU'�,1 ���k� H�!+ ��'�,� ,G!�#� %& GS� H�@[ o�Th Y &PT)#,
= 


�
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= 
 n!/�!� ,P�0#!& &';�(� &<+ f�P�� ��[ %& H�����!� ,`&P#)��&� '�(� �P�, �Sk!& �P,
 ,P�0#!& Y �0,u�! o�Tk!& N1 ,��S#!& o�Tk!& %& *@D f��\/)D "\')!�D �,L& g(�

,�A�y�T;D ��S#!&�0�, �S#� �, GS� �0S,�#� '0  ? 
C!@k,  :�k�D K'(!& ���1 ,N�z!& �P(� �T\ C��& f/A �&,��TA��B� ,����\ .�D ��T\ 

�P(� N�z!& K�� G){ ,K'(!&�k�!�D  :" ���z  ]� C�� ]� v�)\ ., H�S� C!]` ]
"(�? 

 .�, ��0T�{ Y .�,� ����� U���\ Y p�A CF���� �`�)� �0S#h p)!& C��& *1 n!<�
&H���\ P�� C�`�0T!&� ,H�S� �UP(!& P�� �P#!& K�)� �0�  �^&�D C�-� ,.���d'!? 

^�TS#!& ��\1 K��� : ]� ,K�)(!& K�zD+ �0�  ��!� ,CT�a, "D ,Cq'k�TD mk�! ��+
 �Sk�!& ¡��#, "\ GS� C!'Ta, pA� ,C�`&'T!&� C�`�0T!&� CT!�kT!& tSzTD �,L&

 ����!& K��{ �Sb���� .�TSk�TS! �Sb��� p�)!&.�� : u��  ;�u���E& U����!& "��W(� *��\
 ~�a��+ .��D& �k�  &/�0!� ;m��((a� j�����!& C����B *L ;�0!��)(! C�h�{=�Sk��!& > Y

 ,K����)(!& Y *'���WB�� ]� C����Z$!& &'# P���� *1 U������!& g���Ss *+� ,�u����E�D C�����&
 *��\� P�,1 G!+ CT!�kT!&� C�P0!& Y &'WBU *+� ,ª@�� CD')!& Y �T\ �0�S� ��'!Z�� 

TS! pW�!& "#  �T\ ,n!< "#  �0S  ,CaSb, .�TSk ��A��B� C�W�Pa!& Y? 
 n!/D "(� �! H�r  ;HSz#�� `�0$!& ����� uQ1 �0S#$� �! ,C��& ���{rD K�� .,�

H)a!�b, �'$� .T! �Sk!&� ,P��#TS! K�)(!& &'S#h �T�+� ;P{1? 
&� CT!�k�T!& ���{ K&� ��,� ,�AP�#D .�,� *�P�[&�!& ^���SF!& �!�Q P�� C��`�0T!

.�TSkT!& �!�b, gkaD .�� ��!& o, C,L& Y �Ty��? 
 K�T!& o `� ,�0!&'{1� ,��PT\ ;C�`�0T!&� CT!�kT!& ���  �#D Y �uF!& �T�+�

n!< 'a�� ,�A�R! C���\ U���!& G!+? 
 *^�TS#!& cS)F� ] : G�!+� ,j��0$!&� ^&P��L& o��Th o�, �Ty&` *�\ &<+ �Sk!& *1

= 


�� 
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P,1 uD� PDL& :H�1 G�S� "�!P�!& ��&'�� P��� ,`��0$S! u�z#� .T;)� H�L ;�'$� ] 
U/�T!& .D& K�� P�� ,C��k!& ���� G!+ Hy�(D� H),'T�` :" G!+ �0a!�b� *1 �'$� ]�

Zy�h ��B n!<� ,.�\�RT!& K�)� x�� n!< Y *L ;�P, ��B"? 
�, *&�P�� `'h� �P� U'b)� u  ;.�TSkTS! ��&'A� C!< �#z� .T;)� n!< *L� .

 C!�`� C,1 G(W� ]1 U'b)� ]� ,.�TSkT!& GS� K�P!&� �,L& o�Th� �RW!& o�Th
 �����, '�0  ,u�(� H)aQ �P� o, &/A� ;�0�S� P{L *&�P� uD �� �\ m��\ '!�

 p���W�!& "���T�� ,^�Tk���!& o��R����� ,p{'���!& ���b���! �K'���(� %����  ,^�����SF!&� :
}C�)  *'�� ] G){ �A'S����{J ��(W!& :����L&� , K��M ]� ,����!& C��)�!&� ,

 .��T� ]� ,C�Ty�� `��0$!& C#���[ H�#, G(W� *1 g$�  ,����D �UL& Y ���!& K&Z�
 Y� ,���A`�0$D ]+ ��A���� C��,L& *'���� *1".�a�ab��!&" ,C�����#, ��P��{ .��, ;

 pW�!& K'(� ,����T!&��= : .�, �A�;�� ] ,%& �,@�D CTy�� p),1 ., C�y�s K&Z� ]
�0�!���q �1 �0!/��qG��S� *��A���� ���A� % &���,1 ª@��� G��){ , V����!&> �AU'��0�� ,

���' �, ,C����#,� ,�D��h ��P�{ .�, ;�Sk�, p�! ��T\ ;�A`��0h gWkD= : K&Z�� ]
C,��(!& �'� G!+ .��A�� ta!& GS� *'S��(� p),1 ., C�y�s?> 

 H�!'(D `��0$!& C�,'T�` GS� NU�FW!& KP)�& P ��= : �0��Q&'� Y `'�(#, "��F!&
 �'� G!+ ��F!&%& "�W� Y `�0$!& Y �A�d1 �0)���FD `&�T!& *L ; C,��(!&? 

 H����� P���� H��!'W� `U&'��!& ���T�+� ;�Sk��!& g��SzD ���,1 *-���(!&� C�k��!& Y `���� ���!�
 ���, ���,L& .��, P��$)  ,C,uk��!& g��{ G��!+ C��!��, V'����!& *L &/��A� ,H���!+ C��h�a!&�

G!�#� H!'� �,1� ,.\�  H�!+ �A'�P� :}`& &'��,- .�/�!& �0�1��C� �\ �Sk�!& Y &'�Sq{ 
J��(W!& :���M�0�����D �u�E& �Sk!�D `&�T!�  ,? 

.��'� GS� �P#!& o, �Sk!&�: 
�!(
: ��T\ ,�b�� ]� �'�$� ] &/0  ;P,1 uD ,PDL& G!+� ,�P� "\ o, �y&` �S� 

= 


�� 
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= 
�P(�? 
 ���
:Hs��RD Zy�h n!/  ;�A��\1 �1 ^&P�L& �#D �1 ,P{&� �P� o, �S� ? 

  *S#!& t�)� �'�$� ] H��1� ,H�)�`�0,� �P�#!& CT!�k, .,Z! G�`1 P{ ] H�1 GS� ^�T
.�!'� GS� C�`�0T!&� CT!�kT!& �P, GS�1 Y &'�S)q& �T�+� ,C�PDL& C�`�0T!&: 

^�0(�!& U'0Th gA< :U����!& CT!�k�T! P�{ .�, P�D ] H��1 G�!+  &/�A� ;�0)�`��0,�
� N/��!& P��a!& Y &'���S)q&� ,P��T{1� p# �R��!& gA/��, �A���� H��S#$  ,H��� *'�`���0

PT{1� p# �R!& :CSs�D n!< ~'  �`��Z!&� ,.��� �R� G!+? 
 n!�, H(S��− g�W{ .D& H�� f&�U �T�  −��,E& `�0)h�D ? 

 p;�)(� H��L ;P�DL& G�!+� �,L& "\ C�`�0, ��,�! *�Z�$� ] f��B� n!�, ��,E&�
!& �!�k��� ���!� ,`���0$!& "���z#�� ,.�� ����!& �Sk���� ,.��,���T!& c#��� ]� p��W�

 �b�#!& �P�D .�, &/�A� ;P��L& G�!+ ��,L& U'b�#!& ��, G�S� ^���SF!& ]� CD�ab�!&
C�,&P� .�D& K'�(�� ,�A�;�)(TD "�T#!& �'�$� ] p)!& ,H��su� .A�� :" �u�q ]

&P��, *�\ &<+ �Sb!& *uzD GS� �0��D"? 
 &<+� ,v�a�QL& gA/�, �A��� Y ,P��D@)!& p;�)(� m���T!& ��B tSzT!& �Sb!&�

 j��\ P�{&� �P�� o�, C��`�0T!& �b�� P(  ,�,L& m�&P�� .�TSkT!& GS� U'��!&
 ,��,L& o��T$D .�TSk�TS! "�W� ]� t�Sz, �SQ GS� ]+ K�Z�!& GD@�� H�, GRF�

 tSz� *1 �'$� − n!/\ C!�a!&� − �d *'�,�T!& e'(� G){ ,.,� uD H#, �Sb!& 
^&'� GS� fP0� H�!+ *�/W��? 

 �PT!& ��,E& "#$� *1 g$�� ,.�TSkT!& CaSb, gkaD .�� ��!& �| *`�0� p)!&
n!< ��B HT�a� �0�  P,L& "#$� ]1� �A���`� �0��` Y? 

N�zS! � uq ,`&� L& ] ,��,E& ]+ C�P0!& P(#� ]�? 
  *  ��#!&� ,�0�,1� �0)�PA GS� K�T!& .�TSkTS! U���!& ^�z�+: 

= 


�� 
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= 

�TSk��TS! *'\�R��T!& H��# P� K���, G��S� C���`�0T!& ���,1� ���A�&'h Y �u��q u��  ,.
.�)!�{ GS#  ,.�� ��S! *'TSkT!& H# P� K�TD *�\ *+� ,�0)����R,�: 

G!�L& C!�a!& : *1 ��0! �'�$� u�  ,.�� ��!& Pb! j�Wd� �'� .�TSkT!& Y *�\ *+
 '�A o��T!&� ;��0! C���A+� ��#�� n�!< Y *L ;�0)�P�A G�S� ]�, .�� ��S! &'# P�

"QL&? 
 Y p# �R��!& K���� P����"�L&" :" *'TSk��T!& �0���z#� *1 G��S� ��`���0� *1 �'��$� ]

 x�R�, G�z#� *1 .�, Z��1 �u��E& *1� ,�`�0�[ .�TSk�TS! "�)(!& *L ;K�aD ���[
 HSA1 *L ;HSA1 .� c�� *1 GS�− .�!')(,� .�S��� −ta!& GS� *��A�� "? 

C������!& C��!�a!& : "��A1 xu��A� �uz��Q]& &' ���q� c#��� .�TSk��T!& Y *���\ *+
�E& ��0! C���s ]� ,�P�� j�0h ., �0�S� &'W!���� *�� ��!& �| �{1 P�� ,�u

 *�` �#W�! &'�B��)�! ;.�� ���!& �#D �0k��1 GS� &'��F� *1 *�P���  ,o�T$!�D
 p��&��L& K��� &/�|� ;Zy��h H��1 ��ab�!�  ;o��T$!& .�, %& �0���T� G){ ;�#D

 ., ;f��B� ¡&�z!& e�U P(  ;PT{1� p# �R!&� n!�,� ,���T� .D PTa, ��P{
K�� ;����A pD1 .� ,CTS� pD1 .� : pW�!& G!+ ¡��z�!&  U�a!& ^�h�K�(  , : ���
K��� ,C���PT!& ��T� ���s�[ ,PTa,= :`'#k�!& �,@)��1 G�){> .�D P#�� G�!+ ��#W  ,

 ,`'#k�, .�D P#��� ,C�T��q .�D P#��� ,o��D�!& .�D P#��� ,�`�W� .D P#�� ,<�#,
K��(  ,%& �0T{U= :S� P�� ¡+ *+� ,�P�{&� V'�� .�� ��)�,U P�� v��#!& *1 m�T

 ,&/�A ��,��� H��!+ &'# P�� *1 ��`U1 *r  ,C��PT!& �T� f��s�R� *1 ��!@k�  U�a!&
P#D �\�,1 Y &��:�� G){>&'!�� , : ��,L ��Sk)!�  ;^�Tk!& ., p{�1 ,%& K'�U ��

�� ��T�+ m��\ *r�  ,n��1U� x&'0! oW� ���1�  ;x&'A �1 ,n�1U .� �1 ,%& ^��(DE& P��
]+ ���T� ���, *'!���� �, ,^&'� GS� �A��+� ��)�1U P(! %&'  ,���S�  ,e��� �1 ,e�R�D

 %& K'�U K�( �= :*'�!'(� �, *'#Tk� &< 'A>&'!��� , : K��(  ,P�Ta, ��� jUP�B
= 


�� 
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= 
%& HT{U mD�d .D *�k{: 

 fU�h C,/D UP�� ., U�{ ��… UP�� ] &PTa, *r  &PD1 
0)�(! ��{ N�T!& C��,1� �… �$� ] �0�PQ Ch�hZ!& �k\ 

 ���&`�� ., UP�!�  &�UP�� *+… �Fk!& K'Q1 Y mW�� ��S!&�  
 Y P�W� 'D1 e�U P��"K&',L&"K�� ;v�0[ .D& .� , : P�#D v&Z�{L& C#�� m��\

 %& K'��U ���{ �'�� n!<� ,.�)�kD P{1 � '�D1 /��,'� U����!& ���yU� ,~P��F!&
%& K'���U &����Q�a  ,v���{ .��D *������  � G��!+ i��SF  ,C��S�! ��R��� o;��D

 %& K'�U K�(  ,v��!& .�TSkT!& � g�k�T!& .�D P�#� ¡�q1 �T\−= : ,��0S!&
P�W#� ] @R�� *+ ,��0S!& ,xP��� xP0� xPR�1 ¡+> %& K'��U "��U1 G�){� , �

 p�D1 o�, '�A� ,*���zB .�, U����!& ���yU /��,'� '�A� .b�{ .D C���� G!+ ]'�U
%& K'�U H�S� ��  ,*����  � v&Z{L& K/F� *1 GS� ;C��PT!& "F� �Td �Sd

C���� K�(  ,*��zB ., H#, .,� ��b��� : ,n!< "# 1 �d ,�A�Td �z[ p�z�1 "D
 %& K'�U "�U@  � ,�`��W� .�D P#�� G!+� ,V�L& P�� 'A� ,<�#, .D P#� G!+

K�(  ,�UZF!& P�� 'A�= : ��b�� *1 GS� ;��SF� �Td cb� p�!@� P� C���� *+
TD ��T  ,cb��!& ]+ GD@�  ,�S�!& H)�z�1 ¡+� ,v&Z{L& K/F�� *��zB ., H#, .

 ?*����>]�� , : %& K'��U K��(  ,H�S# �  ^pR�D j��,1 m��\ *+ ,%& K'�U ��� :
=�T��S� H���1 N1U &/A .�!� ,H�  �T\ �,@)�1 �! ^pRD j�,1 '!>]��� , : ] ���r 

%& K'�U K�(  ,c�k!& ]+ �0�z#� *1 e��� = :�#� >P��W� 'D1 K�� , : "�#  P���
H�U�,+ Y C���#, n!< "�,? 

 P�W� .�D P�#��� ,���T� .D *&'�Q .� ,�Sk, .D P�!'!& .� �;�1 P�W� 'D1 e�U�
 �0��, C����#, .��U&� ,]��, �0�!+ N`�� *1 GS� C���#, ma!�Q ���!& *1 ;Z�Z#!&

!&� C���#, GD@  ,jUPB ���!& *+ �d ,nWS#WD �0S#$  ,��AU &'Sa)k�� *1 *'TSkT
= 


�� 
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 .��,�T!��D� f�b��D xP��1 N/�!& '�A %& nWk�{ *r�  x'�PF� *1 &�P��� *+�3 3 2 3 3 3 34 4 4 42 55 22 94 44 43 3 33 3 59 3 53 35 5 3 9 3 2 24 42
=�� > 

}x'�P��F� *1 &�P����� *+�5 3 52 3 52 23 4 4 3{ n��! &�P#)k���! �Sb��!�D 3 26 34 42 3 64 4}nWk��{ *r�� 2 3 9 34{ n��� �\ 4 3
}!& 'A %&9 3 5 5� f�b�D xP�1 N/3 3 9 3 4.��,�T!�D{ ? 

 .��!� �0D'�S� .�D m�!1 �, �#�Th �UL& p  �, m(��1 '! �0D'S� .�D c!1�9 3 3 2 8 3 2 3 2 34 4 43 5 9 3 5 92 3 2 3 24 44 45 2 2 3 53 33 33 4 3 3 32 2 3
 ���{ Z�Z� H�+ �0��D c!1 %&� 24 3 5 2� 34 5 39 4 3 3 9 3 3=��>?  

}c!1�{ oTh }�|'S� .�D{ .{E& P#D }Th �UL& p�  ��, m(��1 '!�4 43 2 33 32 2 3 2 ��#�8
�0��D c!1 %& .�!� �|'S� .�D m�!1 �,2 2 32 9 3 23 33 9 3 5 93 34 5 2{ H�UP(D 4 4 3 2 5 4}Z��Z� H��+4 3 5 9{f��,1 G�S� g�!�B 2 3 3 3 4 3 

}���{4 3{H)T�{ .� ^p[ ��F� ] 3=�>? 
                                                                                       

= 
&'!���� ,�0��S� n!/�D &'a)�)��&� ,�0S�W�� &'Sq� ,�0�AU ., �0�P�1 Y ., ")� :

UP�D UPB ., ��q ,UP�D ^� �?   
=� >  K�Z�!& gW� �\<? 

K�� ;`'#k, .D %& PW� .� : %& Y .�D�a)T!& Y m!Z�¤? 
 Y xU���WT!& .��D& H��h�q1"P��AZ!&"= � ���� ����U ��� −�P���Ph  >&� , p��D1 .��D

 Y ���P!&"*&'qE&"=  ��U��> Y py�k�!&� ,"e��!&"= � ���� ��U �����> ,
 Y U&ZW!&�"fP�k,"= � ��� ��U ���� −cR�\ > Y N��z!&� ,"*���W!& o,��h" 

=�� ���> Y p�z�U&P����!&� ,"`&����� L&"=  ~�� � v−g����y&��!& �&�����s1 > ,
 Y �\�a!&�"xUP)kT!&"= � ���> Y p�(0�W!&� ,"g#�[*��T�E& "= � ��� ,

�� ��U ��� −C�TS#!& g)�!& U&` > Y ���{ pD1 .D&� ,"f��k��"= � ����� 
 ��U���> Y pWA/!&� ,"^uW�!& �u�1 ���"= � ��� ,�� > "�;  t��s .,

K���� *&�Z��B .��D :K���(  ~�a���+ '��D1 H���!+ p�T��� : '��D1 p�dP��{ ,%& Y n��W{L ¡+
= 


�� 
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= 
 %& PW� .� �'{L&=f�\/ ?> 

�U&ZW!& K� :" P�W� �'�{L& p�D1 .�� ~�a��+ pD1 .� f&�U �S#� ] ��Pa!& &/A�
*&�ZB .D "�;  ]+ %&"?  *�\� ,�!P, p#�Wk!& ~�a�+ 'D1 ;c�#� `���+ &/A�

Hsu)q& CS� m�(D� ,Hk�!P� C0W[ m!&Z  ;��Pa)!�D ��Q ��A .�! ;�S)q& P�? 
�\�a!& K�� :" ��!� .�F�R�!& ��[ G�S� ��a�Q ��P�{ &/Af��h�F�" H�( &�� ,

pWA/!&? 
 Y p���T��0!& K������"P���y&�Z!& o���T$,"= � ��� :>" K����hU H���!�hU� ;U&Z���W!& f&�U

 �S� .D �`��h ��B ;��ab!&−&/\ !�`��h .D �S� v&'b!&�−C(d 'A� "? 
�K�� ;��RD .D *�T#�!& .� :U�b�L& Y m!Z�? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � � >HWk�� H��`�, .D]? 
�� V�W� .D %& PW� .� Xf'a�? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � � >HWk�� H��`�, .D] ?� H��`�, .D& `���
P�PR!& c#;!&� �U���!& C�:, � gSBL& ��L& Y � ? 

  *G!�#� H!'� :}x'�P�F� *1 &�P���� *+�3 5 3 52 3 52 23 4 4 3{J K����L& :��MN1 , :" .�/�!& `&U1 *+�
nD ��T!& x�PA��"? 

 H!'� Y ��T;!� =&�P��� *+� > �0�  "�� .�/!& U���!& GS� Py��=&'a�h *+�?> 
N'�W!& K�� :N1 :"nD &���T�� &�UP��"? 
��hZ!& K�� :"N1 :n)#�Pq �Sb!& U�0�rD &�`&U1 *+"? 
����
 ���: "f�\< G!�#� K'(� : /�W�� *@�D n���,1 .�/!& ^]�A ,PTa, �� ,`�� *+�

 m�q *+ ^&'� GS� �0�!+ n�&P�q ,�Sk�S! &'�a�h *+ �0)T!�k�TD� ,C����q �0��,3
nD ��T!&�3"? 

C�z� .D& K�� :" G!�#� H!'�=x'�PF� *1 &�P��� *+� > �Sk�!& H�! &���0:� *@�D P����
= 


�� 
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�P���!& ����� ., n�S� �,� ��h�  N1 ,C���F!&� UP�!& &'�zW��"? 
 ,PA�$, .�" }x'�PF� *1 &�P��� *+�{K�� , :C:���"? 

G!�#� H!'� :}%& nWk{ *r 5 3 3 32 9 34{J K���L& :��MN1 , :"�0�&Pq n����� %& *r "? 
N'�W!& K�� :N1 :"%& n� �\"? 
��hZ!& K�� :"N1 :%& n)���\ G!')� N/!& *r "? 
����
 ���: "K'(� : U��0�rD "���), H��L ,x��+ �0�&Pq n� �\� �0�� �\ %& *r 3

$� *1 .T;),� ,*��`L& GS� n��`� 7GS�k!& Hy&P�1 CTS\� ��S#!& H)TS\ "#"? 
��'#�
 ���: "N1 : tW� P(  ,n��T0,� na!�bTD �y�(!& 'A� ,n�<�� �, n� �\

Jn! MnWS� HD .�Tz� �, f�b�� n! H)���\ .,"? 
~�a���+ .��D& .��� :" }%& nWk��{ *r��  x'�P��F� *1 &�P����� *+�{ ^&U� .��, '��A ,

n!<"? 
U'[�� .D& K�� :&� �Sk!& gSs *�\ �T! ,C��D�{ C�#�Pq *'��� P�� �P�#!& ., C�P0!

 &/��0! H!'���U %& ¢��(�1 ,����B G��S� �A�/��q@� ���d Ca!�b��T!�D .�TSk��T!& &������!
 H��L ,~Pb!& GS� �0STa�� ,�0!�{ �A�� GS� ^&P�L& /q@� *@D f�,@  K�T){]&
 &<r�  ,P�0#!& ��� "�TD C#�PF!& *'�� ]� ,�^��T!& "A1 *@[� ,p,u�E& tSF!&

�P#!& �#D *1 ,fP�0#D Y'S! ,"��� %& *r  ,"�k)!& &/A "�, v���U& GS� �A��\ 
.��y�F!& C���q �[ H�(�? 

 K��� �u��E& .��` g#�[ .�, CW#�[ ,�A�A&'�:D V���!& /�q1 '�A� ,"�QL& &/A�
 G!�#�=.��()T!& g�a� %& *+ ��P�, G�!+ �AP�0� �0�!+ &'T�@  >��P�a!& Y� : C��-

�0�, , ud t ��T!& :1 P�� &<+�cSq? 
P0#D �P#S! ��F� ] *1 .�TSkT!& .� `�0$!& ���{1 .,�? 

G�#T!&� : n�� �\ %& *r�  C�#�Pq CT!�k�T!& G�!+ �0S�, U�0�+ ., *�P��� &'��\ *+
= 


�	 
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= 
�A�[? 

 H!'� Y N/!& P0#!& /W� ��(, 'A &/A ��!�= �0��!+ /�W��  C���q �'� ., . �F� �,+�
^&'� GS� >C���F!& j&U�,1 U'0� ��(, n!< *r  �AU�T��+ ���(, &/A� ,�P#!& ., 

f��T�1 �, GS� �U�,1 *�` UP�!& ? 
G!�#� H!'� :}.��,�T!��D� f�b��D xP��1 N/�!& '�A3 3 2 34 4 4 42 5 2 94 44 3 3 3 9 3 5{J K����L& :��MN1 , :" '�A H��+

U�b�L&� .��h�0T!& ., .��,�T!�D x&'�� f�b� n�S� KZ�1 N/!&9"? 
N'�W!& K�� :"N1 :U�b�L�D"? 
����
 ���: "K'(� : Hy&P�1 GS� x��+ f�b�D x&'� N/!& %&}.��,�T!�D�{p�#� , :

U�b�L�D"? 
��'#�
 ���: "N1 : ,^p�[ H,��(� ] N/!& H�, �b�!& 'A� ,C���T� C�'#TD n���1

x�b�! �0;�� *@D .��,�T!�D C�'#,�"? 
��hZ!& K�� :" G�#,}xP�1{ :x&'�"? 
NPk!& .� :" }f�b�D xP�1 N/!& 'A{K�� , :DU�b�L�"? 
*��F!& K�� :mS� *r  : .��,��T!& �b�� G�!+ C�h�{ N@�  f�b��D fP�1 P� %& *�\ &<+

.��,�T!�D� K'(� G){? 
mS� : v�W�@D� C,'S#, ��B C�s�D v�W�@D *'�� H��! fP{� %& ., �b�!&� P��@)!&

 H!'(D `&�T!& '0  C�s�W!& v�W�L�D *'�� N/!& �,@  C,'S#, ��A��= xP��1 N/!& 'A
f�b�D > ��A��:!& v�W��L�D *'��� N/!& �,1� C,'S#, �y��� ���D C�s�D HD�W�1 *L

 H�!'(D `&��T!& '�0 =.��,�T!��D� > %&� *'��,�T!& ��A� �y���'D ��A��� HD�W��1 *L
f�b�! �0,��1 N/!& 'A� v�W�L& gWk, 'A G!�#�� H��aW�? 

U'[�� .D& K�� :�b��!�D C�'()!& mS#h� :Z#!& N'�(� �b��!& *L N1U m�W��� ,C�T�
 g�!�s p�D1 .�D p�S� K��� ,�Z�#!& .A'�� ,"(#!& �'R� fP�� ,U'b�T!& l Y

= 


	� 
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���� m!�� G){ *��b#!�D p�1U pS� ��Pk 1� HWzq �#D : "�hU g!�s pD1 .D&
v�a!�D H! C �#, ] .�!� ��$[? 

%& G!+ �b�!& C ��+� : C��yuT!�D �b��!& '�A� ,�`��#S! ~U��q �b�� H��1 G�S� H��W��
&'F!&��'�P!& ���1 K�1 ., ,~U? 

G!�#� H!'� :}�0D'S� .�D c!1�2 4 4 5 95 3 2 33 3 3{J K���L& :��M? 
N1 :n�U�&',� n��Q��,� n)��s GS�� ,nD *�T�E& GS� �0#Th? 

^&��!& K�� :p�#� :" ,v��{ �0���D m���\ �UZ�F!&� V�L& ., U�b�L& v'S� .�D
 %& K'�U C��PT!& "q` �TS  �u�E�D� HD %& �SQ1�0��D j&< �"? 

��hZ!& K�� :"N1 :*�T�E& GS� �`'T!& GS� �0#Th"? 
����
 ���:P��� " ~���)!& P�#D ,�UZF!&� V�L& ., .��,�T!& v'S� .�D oTh� 

 *1 P�#D ��&'q+� ,���)[1 &'��\ *1 P#D �#�Th HD �A��b  ,ta!& H��` GS� ,m)R)!&�8 8 8 9
^&P�1 &'��\"? 

��'#�
 ���:N1  :"&� &'#T)h��  ��!� ,�0���T)h& gWk�D ��'�� j`&`�&� ,&'��S)y
%& �'� ��B �'(D ]� ,P{1 p#kD &/A .��"? 

NPk!& .� :" }�|'S� .�D c!1�{K��� , : .�, �|'�S� .��D c�!1 ,U�b��L& ^]��A
�0��D *�\ �T�  ,v�{ P#D"? 

~�a�+ .D& .� :"}�|'S� .�D c!1�{�0�!+ HD n�#D N/!& eP0!& GS� ,"? 
�'$!& .D& K��N :p�#� : Y ��&P�� �0���D m���\ ,U�b��L& �A� ,�UZF!&� V�L&

�u�E�D �0��D %& c!@  ,C�SA�$!&? 
 ,u�hU ��z! u�hU *1 '�S  ;�P�P[ C��1 N�< &'��\ ��L ,j���& g$�1 ., &/A�

f�D1� H�D& "h�!& ")(� *1 G!+ �u�E& �| K©  ,fU@d xUP� G){ H)S�W� H�� mS��(!? 
−�\'R!& K��� ¡ :.��k��T!& U'�0Th K���� : *��\ P�(  ,�UZ�F!&� V�L& `&��T!&

= 
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= 
 %& K'���D *��T�E�D �|'�S� .��D %& c!@�  ,C�T�:� v��{� �P�P[ C�Wb� �0��D

�"��� , : ,G�!�1 �'�T#!& G�S� "�Ta!&� ,U�b��L&� .��h�0T!& .�D c�!@)!& `&U1
��a� ]� �;�#D �0;�#D "�\@� C��PTaT!& C��#W!& "�W� v��#!& m��\ P(  ]� H�!�, �

C�Wb#!& ., �0��D *�\ �, gA<� ,�P{&� &P� &�U�b  �u�E& ^�h G){ ,H,`? 
C���, `&'h PTa, K�� :" v'�S� .��D c�!1 N/�!& '�A H��aW�� %& *1 n[ ., ��!

 .�/�!& �UZ�F!&� V�L& .��D C�Q�FD c�!@�)!& G�S� C�b�� m��\ *1 P#D CD�ab!&
 �0���D v���a!& jP),&���C���  ??�, ���! �;��1�8 N��$� H��aW�� %& *1 n�[ .

 v�a�Q1 v'�S� .��D c�!@)!& gW�� ;�|�W�1 GS� j�WWkT!&� ,�0��� GS� U',L&
 PTa, � mab�  ,%& P��� ., �u�E&� ,��ST�� ���:� HD ���T�+� �u�E& 'A8 8

G!�#� H�!+ CWk�!&"? 
G!�#� H!'� :}m�!1 �, �#�Th �UL& p  �, m(��1 '!3 32 2 39 33 3 33 2 38 3 24 44 2 2 c�!1 %& .��!� �0D'�S� .��D 3 9 3 53 3 9 3 3 24 2 4 4 5 3

�0��D2 5 23 3{J K���L& :��MN1 , :" m#z)��& ��, �|'�S� o�Th GS� ���P!& K�, m(��1 '!
.�D�a), ��&'q+ &'aWQ@  *�T�E& GS� �0��D oTh %& .�!� ,u�W� n!< G!+8"? 

����h .D& K�� :N1 :�A< .�, ��#�Th �UL& Y ��, ,P�Ta, ��� ,m�(��1 '�! ~U�� g
 eP��0!& G��S� ���0#Th %& .���!� ,n��S�aD �|'��S� .���D m���1 m��#Th ���, ,������

x�P� GS� C�'#,� H�, &P��@�� n! %& ., C�'(� ,m#T)h&� m�S)y� = ?N�z!&?> 
����\ .D& K�� :N1 : �0���D m���\ U�b��L& *r�  ^�;�W!&� ��&P#!& ., �0��D *�\ �T!

�F!&� V�L& .��D ,C��SA�$!& Y ����\ v��{ Y "k�Sk)!& ��0�, �Z�S� U'�,1� ,�UZ
 G!�#� K�� �T\ ,*�T�E& U'�D n!< %& oz� G){ ,�R!&= <+ ���S� %& CT#� &��\<&�

 .�, ����{ ���[ G�S� �)��\� ���&'q+ H)T#�D �)aWQ@  ��D'S� .�D c!@  ^&P�1 �)�\
*�P)� ��S#! H���- ��! %& .�W� n!/\ �0�, �\/(�@  U��!&?> 

*1 .�a�ab��!& Y� %& K'���U  � K���� .����{ �y����B *@��[ Y U�b���L& g��zq ���T!
= 
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�0! :" ,p�D %& �\��B@  C!��� ,pD %& �\&P0  ]u� �\Ph1 �!1 ,U�b�L& �R#, ��
pD %& ���!@  .����), �)�\�"&'!�� ���[ K�� �TS\  :.,1 H!'�U� %&? 

�p��Ws�(!& K���� : G!���#� H��!'�=�|'��S� .���D c��!1� >N1 :v'��S� .���D o��Th V�L& 
 p�W�!& j���- ., v�#!& Y �P�PR!& C�Wb#!& o, v'S(!& c!@� *�\� ,�UZF!&� �

 P�[1 &'���\� ,�AP�()k� G){ �0�� "��(�  CTzS!& �zS� *�\ �AP{1 *L ;H�&Z$#,�
 gWk��D f���q1� f���D1 "��h�!& "����� G��){ ,�0����D *���T�E�D %& c!@��  ,C���T{ %& t��Sq

.�P!& ?"��� :0T!& .�D c�!@)!& `&U1U�b�L&� .��h� ?vU�(), G�#T!&�? 
�U'[�� .D& K�� : "�#h <+ ,K'��!& GS� e�q1 C�, .��,�T!& v'S� .�D c�!@)!&�

 <+ ,���| o����!& ^����)h] G��hU1� ,�0)������ G��S� H��! *'���1 n��!<� .�D���a), H����W�1
 .�, c�!�T!& ���$!& *'S;��� v��#!& *��\ P��� ,P�{&� "�hU gS� GS� *'�'��

1 n!< *L ,�P{&� CS�W��0��D ����)!& K'b{ .� P#D? 
 v1` m���\ p�)!& ,.{E&� `�({L& �|'S� ., �Z� <+ .��,�T!& GS� C�, �;�1 'A�
 .���D� ,��#D o��, �0;�#D ,"��y�W(!& .��D "����()!& gW�� m�����  ,C��SA�$!& Y V���!&

�P{&'!& CS�W(!& *'zD? 
�NP#k!& K�� :N1 :"��TA��B� C;� � g�A< .�, ��#�Th �UL& Y ��, m(��1 'S  

 �P�PR!& C���!&� ����!& nS� P#D �0��!@)!}�|'S� .�D m�!1 �,{ G�S� UP(� ] H�L 
G!�#� %& ]+ v'S(!& g�S(�"? 

����
 ���:P��� " PTa, H�W�! f�\< G!�#� K'(� � : Y ��, ,P�Ta, ��� ,m�(��1 '!
 ,n��S�aD �|'�S� .��D m���1 m�#Th ��, ,������ ~U�� g�A< .�, ��#�Th �UL&2 33 3 4

%& .�!� H��, &P���@�� n�! %& .�, C��'(� ,m�#T)h&� m��S�@  eP�0!& GS� �0#Th 8
x�P� GS� C�'#,� ?f���d "h K'(� : n! &�U�Q G){ n! HWW�� n!< "#  N/!&�9

 ��,&�, n��, �P�� �&U *+ N/�!& 'A &^'� x��D ., GS� �P{&� &P�� &U�b�1� ��&'�18 8 8® 8 8
= 
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� ,f�,L �,&� HD t�  ,H�S� x�b��� fP�\ n����H�S� "\'�"? 

��hZ!& K�� :" ���:#!& j����& .�, .��,��T!& v'�S� c�!@�� *1 Z��� "�h %& ��S�1
 pW�!& *1 n!<� � H�)���#,� �;�#D �0;�#D ��b��� ,�P�P�[ �0)��1 �'� G!+ �#D

 c!@�  ,fU@�d xUP� G){ H�� "��(�  CTz! CS�W(!& ., �zS� *�\ ,C���#,� ��b� ¬SD1
�!& "���� G�){ �|'S� .�D *�T�]& %& �S�@�  ,H��D&� f��q1� f��D1 "�h¤ ��, &/�A *1 

'A ]+ �0�, �]'�"? 
~�a�+ .D& .� :"} %& .��!� �|'�S� .��D m�!1 �, �#�Th �UL& Y �, m(��1 '!

�0��D c!1{�UZF!&� V�L& p�#� H�S� �0#Th N/!& H��PD ,"? 
K��� P�A�$, .�� ,����, p�D1 .D P�!'!& .� :" �a �b�)  *�TSk�T!& G�()!& &<+ ���B4 5

�T0! ?PA�$T! mS� K�� :P�A�$, K��(  ?��T0! ����� Ca �bTD� :K'�(� H)#T�� ��,1 :
}�|'S� .�D m�!1 �, �#�Th �UL& Y �, m(��1 '!8{PA�$T! P�!'!& K�(  ? : m��1

p�, �S�1"? 
K��(  NP�D /q1� H)�(!� ,PA�$, .� ,CD�W! pD1 .D �PW� .� : *��D�a)T!& e^&��� &<+9

AP�{1 /q@  ,%& Y j��a)� ��T\ ��TA���zq m���a� ,H��!+ na��� HW{��Q P��D �T6 w
�$R!& ~U� ?�PW� K�� :H! mS(  :��k�! &/A *+w !K�� :K'�(� %& *r�  ,n!< "(� ] :

}�|'S� .�D m�!1 �, �#�Th �UL& Y �, m(��1 '!{ !�PW� K�� : H�( 1 H��1 m �# 
p�,"? 

K�� �'{L& pD1 .� :"K'(� %& PW� m#T� :}��1 '! �, �#�Th �UL& Y �, m(
�|'S� .�D m�!1{K�� ,C��& , :%& Y *'D�a)T!& �A"? 

K�� ~�a�+ .D ��T� .� :"V���!& .�, o� �� ��, K�1 *1  P�a� ��\w 9 5−K��� �1  : .��
V��!&−C�!L& "? 

G!�#� H!'� :}���{ Z�Z� H�+� 4 3 � 34 5 9 4{J K���L& :��MN1 , :" Y ����{ ,H�S, Y Z�Z� H�+ ,2 5
= 
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 .��,�T!& ., n#W�& .,� %& nWk{ pW�!& �0�1��3 3 3 3 3 5 3 34 4 42 5 3 22 3 39 4 5 6 4 9 6 33=��>?  
}{ pW�!& �0�@�3 w 4 9� %& nWk3 2{k{ 2 3 nW}.��,�T!& ., n#W�& .,3 3 29 3{? 

 *��D���Q *��R��� �����, .���� *+ K���)(!& G��S� .��,���T!& ����{ p��W�!& ���0�1��3 3 5 5 25 5 2 5 74 43 2 3 3 32 4 4 4 4 42 93 6 34 4 3 2 3 23 2 4 36
 &�����\ .�/��!& .��, ����!1 &'��WS�� C��y�, �����, .���� *+� .�)y���, &'��WS��5 23 8 5 5 23 � 3 33 3 5 2 3 2 54 4 4 4 49 2 3 4 42 23 3 32 4 4 3 ] �'��� �0�@��D3 � 22 53 9 3 4

 *'0(��3 3 25 3=��>?  
}��{ pW�!& �0�@�2 7 3 w 4 9{ �{ 9 5}K��)(!& G�S� .��,��T!&3 4 4 42 3 23 23 5{ U����S! 4 9 5 2 4} ����, .��� *+2 5 5 22 4 2 3

.�)y���, &'��WS�� *��D���Q *��R���4 2 5 33 3 24 44 2 3 3 35 54{ �0���, 2 5 2 4}.���� *+�2 35 23 4{ ^���)!&� ^����!�D 9 3 34 2 4} C��y�, �����,3 4 42 5 2
WS��5 4 2 3�0�@D &���\ .�/!& ., ��!1 &'2 55 3 29 3 4 3 83 4 49 2 3{ �0�1 gWkD N1 2 35 3 29 3 4 34}*'�0(�� ] �'��3 5 2 35 23 3{ ��Wq &/�A� 3 33 3 3

 ��0! &'�)W��� c�!L& C�y�T!&� .�)y��T!& ����, *��R#!& "��(�! N1 �,L& G�#TD2 2 5 2 35 5 3 3 2 5 2 23 2 2 2 25 32 5 3 33 3 3 32 23 3 24 4 4 4 4 44 2 3 4 ��d9 5
H!'(D &���\ �T! �k�9 3 3 4 5? 

 &'�WS�� ��D��Q C�y�, ����, .�� *r  ��#� ���  *1 �S�� ���� %& c�q *�&5 3 2 2 34 42 3 3� 3 2 2 3 24 � 3 4 4 45 5 2 3 8 5 9 5 9 32 2 34 3 3 33 5 3 2
 .��D�b!& o, %&� %& *<rD .��!1 &'WS�� c!1 ���, .�� *+� .�)y�,3 9 3 3 2 5 2 3 24 4 43 25 4 4 2 3 5 5 24 44 42 23 34 2 3 3� 2 4 43 3=��>?  

}� %& c�q *�&3 3 9 3 2��#� ���  *1 �S�� ���8 5 9 52 33 32 3 24 3 4 2{ K��)� .�� ��0a) � `�;�!& �;�D 3 24 2 3 33 9 33 7 4
 ��!��,1 ��R�2 2 35 3 3 3 3}.�� *r 2 5 2 33 4{ ^�)!&� ^��!�D 9 3 34 2 4}.��)�, &'�WS�� ��D��Q C�y�, ����,3 4 42 5 2{ �0��, 2 5 2 4

}%& *<r��D .����!1 &'��WS�� c��!1 �����, .���� *+�4 2 3 5 5 24 44 4 2 5 2 32 23 34 2 3 32 2 4{rD 4 4 ���,L& G���#TD ���Wq '��A� H���`&U2 3 33 2 3 2 3 3 3 34 3 5 4 4

                                                                                       
= 

�,1f��DP�� f"? 
����
 ���: "K'�(� : m)R�� P�#D �UZ�F!&� V�L& v'�S� .��D c�!1 N/�!& %& *+

 &U�b�1 n! �0S#h� ,�T0�`�#�� �T0)TS\8}Z�Z�{ f^�;�� `��� ]� ,^p[ f�0(� ] ,w
HT�{ H(Sq Y /��� H��!� ,`&U® ?K'(� : t��  HD� ,"\')  H�S# }����{{ ��DP�� Y ,

H(Sq"? 
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 �0! &')W��� ���S�, &'S��()!2 25 5 3 23 3 55 52 3 5 2 34 4 4}&�3 3.��D�b!& o, %3 9 34 4 3{H�'#D =�>? 
                                                                                       

=� > K�Z�!& gW� �\<? 
 V���W� .��D %& P��W� .���XK���� ; : ���T� �S���1 ���T!lK���� ; *'\�R��T!& : P���

 %& KZ���1� ,����, �'���!& cb��)�&¤ :} .��, n��#W�& .��,� %& nWk��{ p��W�!& ���0�1��3 3 3 3 5 3 34 3 39 4 3 25 6 4 9 6 33
 .��,�T!&3 4 4 2 5 2=��>{? 

 Y U&Z���W!& H���h�q1"fP�k���,"= � ���� �����U ��� −cR���\ > Y ¡&����z!&� ,
"��W�!& �$#T!&"= �� ���� ��U ���� > ���d ¡��Ta!& P��Ta!& P�W� t���s .,

V�W� .D& .� C,��� .� �T� 'D1 �;�!&? 
 Y pT��0!& K��"Py&�Z!& oT$,"=  ��� :>" H� � ;U�b)q�D ¡&�z!&� U&ZW!& f&�U

x��, 'A� ,�T� 'D1 �;�!&"? 
� V���W� .��D %& P��W� .���XK���� ; : p��W�!& o��, �S���1 � 8u��hU *'��dud� C#k���

%& KZ�@  ;.�#DUL& ��T� �T� �S�1� ,�1�,&� :} n#W�& .,� %& nWk{ pW�!& �0�1��3 33 3 3 5 3 39 4 3 25 6 4 9 6 33
 .��,�T!& .,3 34 4 42 5 2=��>{? 

 Y ¡&���z!& H��h�q1"����W�!& ���$#T!&"= �� ��� ����U �����> Y ��R��!& '��D1� ,
"f��k��" −H��`�, .D& H���− Y ��dL& .D& H(��s .,� "& P�1CD��!"= � ����> ,

 Y NP{&'!&�"K�Z�!& v�W�1"=  ���� > ��d pSA��!& �RD .D ~�a�+ t��s .,
H�D H��� ���Wh .D P�#� .� ¡�,�!& �[�A pD1 .� C��Sq .D cSq? ��P�a!&� K��� 

H�� Y pT��0!& "Py&�Z!& oT$,"= � ��� :>" '�A� pSA���!& �R�D .D ~�a�+ H� �
v&/\"? 

�K��� ;���Wh .�D P�#� .� :�T! p�W�!& o�, �S��1 � � m��� 8u�hU *'�dud� C�dud
 pW�!& o, �S�1 �d ,�'k� �m!Z� ;�T� :} ., n#W�& .,� %& nWk{ pW�!& �0�1��3 3 3 3 5 3 34 3 39 4 3 25 6 4 9 6 33

 .��,�T!&3 4 4 2 5 2=��>{C��& ? 
= 
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 Hh�q1 Y ���{ pD1 .D&"f��k��"= � ����� ���U ��� > .�D ����h t���s .�,
v'��(#� ����d P���Ta!& P��W�H��D H���� ������T!& p��D1 .��D ����#h .��� p��T(!& ?  P���� &/��A�

*���)S� H���  ;c�#���: G��!�L& :K����UE&? �C������!& : ����! ;������T!& p��D1 .��D ����#h
fP�, .D& K�� �T\ ;��Wh .D P�#� Y N'(!�D? 

�K��� ;g�k�T!& .�D P�#� .� : ��T� �S��1 ��T! lH,u��+ Y %& KZ��1 :} ��0�1��3 6 33
%& nWk{ pW�!&5 3 5 32 6 4 9 .��,�T!& ., n#W�& .,� 3 3 3 3 34 4 42 5 32 3 9 4=��>{? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >��R!& pDL HWk��? 
�K�� ;N�AZ!& .� :U�b�L& Y m!Z�? 

 Y �T\ ;~�a�+ .D& Hh�q1"U'��T!& UP!&"= � ��� >− ����{ p�D1 .D& H(��s .,�
 Y"f��k��"= � ����� ��U ��� >−D N�AZ!& .� H?  H��  ;c�#�� P��� &/A�

*�)S�: G!�L& :K��UE&? 
�C����!& :.#�� P�� ,�!P, ~�a�+ .D&? 
�K���� ;���T� .��� :m��!Z�  ;.���#DU1 o��D&U mTS���1 :} .��,� %& nWk��{ p��W�!& ���0�1��4 3 23 5 3 35 3 6 4 9 6 33

 .��,�T!& ., n#W�&3 3 3 34 4 42 5 2 3 9=��>{? 
 Y ps'�k�!& f��\<"U'���T!& UP�!&"= � ���� >L HWk���� .��D "���T��+ P�Ta, p�D

 Y pzWa!& pS�"H��Pa� ., K�L&"? 
� V�W� .D %& PW� .�XK�� ; :m!Z� �T! :} .���!1 &'�WS�� c�!1 ���, .�� *+�4 2 5 2 33 5 5 22 23 34 2 3 3� 22 4 4

.��D�b!& o, %&� %& *<rD3 9 3 34 4 43 5 4 4 2 4{ ] *1 �0��S� ���  .��{ .�TSk�T!& G�S� n�!< t[ ;
& ^�$  ;��R� ., P{&� ���K�(  ;c��F)! :} ����  *1 �S�� ���� %& c�q *�&2 3 25 9 5 9 3 24 3 4 3 33 2 35 3

 .���!1 &'�WS�� c�!1 ����, .��� *+� .�)y��, &'WS�� ��D�Q Cy�, ���, .�� *r  ��#�4 42 5 2 3 2 5 3 2 23 5 5 2 5 5 2 3 82 23 34 42 23 3 3 3� 2 22 3 24 4 4 44 43 �3 � 34 3
 .��D�b!& o, %&� %& *<rD3 9 3 34 4 43 5 4 4 2 4=��>{K�� , :�TS  ., i(� ;�P#!& ., �0�� %& c�q 
�0�� c�q �, UP(D �b!&? 

= 
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= 
 Y NU�FW!& Hh�q1"Ha�aQ"= � ���� ��U ���� >f��B�? 
 Y NU�FW!& ��q1�"Ha�aQ"= � ���� ��U ���� > U����` .�D ��T� t��s .,

K��� ;V��W� .D %& PW� .� : m�!Z� ��T!}�WS�� *��D��Q *��R�� ����, .��� *+5 3 24 2 3 33 3 5 5 25 5 24 2 4 42 4 &'
.�)y�,4 2 3 3 4{ *����� K��(  ,��R�� ., P{&� ��� ] *1 �0�S� g)�  −���, ���B− : ] *1

 m!Z� �d ,.�)y�, ., *��R� ���}���� %& c�q *�&2 5 9 3 22 33 5 3{ .�, Cy�, ��� ] *1 g)�  
����, *������ `&�� ,.�)y���, : m��!Z�}�����, .���� *+ K���)(!& G��S� .��,���T!& ����{2 5 75 5 22 4 4 4 42 3 33 4 4 3 2 3 23 2 4 

*��D�Q *��R�3 35 54 3 2 4{*���� K�� ; :C,�[ .D& K��� : p�0�!&� ���#T!��D ��,L& eU1�
&/A "�, ���T!& .�? 

� V�W� .D %& PW� .�XK�� ; : "�(�  ;��R�� P�{&'!& "���(� *1 �0��S� �� &
 KZ�@�  ;.�Sh��!& "�h�!& "��(� *@D n!< �0�� %& o�'  ,�0�S� t[� �0�S� n!<

 %&G!�#�n!< Y  :}.�)y�, &'WS�� ��D�Q Cy�, ���, .�� *r 4 2 5 3 23 �3 � 34 4 44 2 3 33 24 5 5 2 32 4{ ��d ,j���& �q- G!+ 
K�� :} ���:� v&/�� ��/�q1 ��T�  ��k�T! tW� %& ., v�)\ ]'!� 2 3 2 9 3 34 4 4 43 3� 3 3 � 23 5 2 53 3 3 33 4 3 3=��>{p��#� ; :

K'(� ,UPD �y��B :K��� ��d ,H��!+ �P�(�1 G�){ ¡�b� ., v/�1 ] ¡1 ]'! :}��3 ��0�13 6 3
e���L& .�, ���P�1 p  .T! "� pW�!&3 2 2 33 32 3 24 4 4 45 52 2 6 4 9{V��W#!& K��(  ,C���&  : .��{ m�!Z� %&� wY

 %& K'���U j���q1 � p��)!& C�����L& .��R��#!�D p�W����a� *1 H)!@���� ,p,u���rD
 &'�hU1 ��, o�, ,fP�� Y p!��TD �h��� P� �0S\ ,&PW� .��R� �| ¡�z�@  ,H�, j/q18

%& ����, .,f�\< "h 5 4? 
 Y H��'A&U .�D ~�a��+ Hh�q1"fP�k�," Y ��T\ ;"C��!�#!& g�!�zT!&"= � ���� ,

�� ��U �� −�P�kT!&  >− Y H��`�, .D& H(��s .,� "f��k��" Y �T\ ;" �) 
NU�W!&"= � ����> Y ¡&�z!&� ,"���L&"= � ���� ��U ����> *�W{ .D&� ,

 Y"Ha�a��Q"= �� �� ,� ����U ����>, Y N���z!&� "*����W!& o,���h"= �� �
��> Y ���{ pD1 .D&� ,"f��k���"= � ����� ,��� ���U ��� >− fP��� Y�

= 


	� 
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�(�− Y ¡&��z!&� ,"���W�!& ��$#T!&"= �� ���� ���U ���� −&�b�)F, 8> ,
 Y o����, .��D P��T{1�"fP�k��," Y ���T\ ;"����0T!& �����F!& ����a�+"= � ��� ����U 

���� ,���� ,��� >s .�, ��0S\ .��� ���$� p�D1 .�D& p��d ;~�a��+ .�D& t���
HD V�W� .D& .� ��DU pD1 .D ^�z�? .k{ `���+ &/A�? 

¡&�z!& K�� : ��Pa!& &/A ��� �!−��T)!& &/|− ����h ]+ ~�a��+ .�D PTa, .� 
���h .D gA� HD `��� ,���{ .D"?  Y �T\ ;C(d 'A�"g��()!&"n!< f�;� u  ;? 

��S� : Y HSQ1�"��ab!&"�T\ ;H�!'(D ^pR�!& &/�A G�!+ ¡&�z!& U�[1 P�� ,�P(�  :
"H;#D ��ab!& Y"? 

 Y p���T��0!& K������"P���y&�Z!& o���T$,"= � ��� :>�" K����hU"������L&" K����hU 
��Tk!�D ��Q P�� ~�a�+ .D& ��B ;��ab!&"K�� �T\ 'A� ,? 

*+�,�
 ��� Y "�)��!&"= � ���� :>" ,~�a��+ .�D P�Ta, ^��z� t���s P��� Y�
!& f/A mk�!� ~�a�+ o��Q� ,CS;#, "D �P�k, fP�� Cb(− .�D&� ¡&�z!& H#W��

H��`�,− %& P�� �S#!&� ,C!'Q', ��1 p;)(� G!�#�" ?& ?�A? 
 Y K���"C�!�#!& g!�zT!&"= � ���� :>"H�!'� *�` f���#TD H�!�1 NU�FW!& ��q1 :

K�� �d :}tW�� %& .�, v�)\ ]'!3 3 3 � 23 4 4 43 3 3{UP�, n�!< .��1� ,f��q- G�!+  .�, ��F!& Y �h8
 ~��k�!& �A��� G�S� ��,1� ,";�#, &/A GS� V�W� .D& ��P{� ,~�a�+ .D& �u\

~�a�+ "T� n!< GS�� ,P�k, '0  ;]�18"? 
� V�W� .D %& PW� .�XK�� ; : n�!< "�(�  ,��R�� "�hU "�\ "��(� *1 �� &

 KZ�@�  ;.�Sh��!& "�h�!& "��(� *1 G!+ �0�� `U� �0�� o�'  ;�0�S� t[� �0�S�
n!< Y %& :}.�)y�, &'WS�� *��D�Q *��R� ���, .�� *+4 2 5 3 23 3 24 4 44 2 3 33 3 5 5 25 5 24 2 4{j���& �q�& G!+ ? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >H��`�, .D&� ��R!& pDL HWk��? 
� �T� .D %& PW� .�XK�� ; : PTa, v�aQ1 ���  m!Z��? 

= 
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= 
 Y H��`�, .D& Hh�q1"f��k��"Y ��T\ ; "���:#!& *-��(!& ��k���"= � ���� > .�,

HD �T� .D& .� o �� .� *'� .D& .� n��[ .D g�kT!& t��s?  ��! &/A g�kT!&�
u  ;]+� ,��aQ '0  ;�a�aQ *'� .D %& PW� G!+ P�k!& *�\ *r  ,H �#�8? 

� V�W� .D %& PW� .� XH�!'� Y :}*��D��Q *��R�� ����, .��� *+3 3 5 5 25 5 24 3 22 4 42 3 4{;C���&  
K�� : P�0$  ,�0!���,1 ��R�� .�, �'�� ]� ��R�� .�, "hU ��� ] *1 �0�S� ��� 

e��qL& C���& m�!Z�  ;�0��S� t�[� n�!< V��!& :}����� %& c��q *�&2 5 9 3 22 33 5 3{ G�!+ ,
H!'� :}*+� .�)y��, &'�WS�� ��D��Q C�y�, ����, .��� *r�  ��#� ���  *1 �S��2 5 5 2 3 8 5 94 43 2 5 3 2 2 34 3 �3 � 34 4 4 44 42 3 33 2 2 34 2 3 33 .��� 2 5 3

.��!1 &'WS�� c!1 ���,4 2 53 52 23 34 2 3 � 22 4{ .�, �'�� ]� ,.��ShU .�, "hU ��� ] *1 �0�S� ���  ;
�P#!& ., �0�� c�F� �, UP(D �b!& ., i(�� ,�0�S�,? 

 Y ���{ pD1 .D& Hh�q1"f��k���"= � ����� ���� :> %& P�W� .�D P�Ta, ���d
 N�bT!& GS�L& PW� .D ��'�� ´�(T!& P�Z� .D−´��(T!& .�D] ~��k!&�−]���  :

HD H�� U���` .D ��T� .� *���� ��d ?��aQ `���+ &/A�? 
� ��Wh .D P�#� .� lH!'� Y :} *��R� ���, .�� *+3 5 5 25 22 4 42 2 3 4… {K��� ;C���&  : *��\

 .��, ��R��� �0���, P��{&'!& "��h�!& "����(� *1 .�TSk��T!& G��S� %& "��#h ,UP��D �'���
�A ��TS  ,�A��D&` o�z(�! ;.�\�RT!& G�S� c��q ;�A��D&` o�z�� .�\�R�T!& %& �Z

m��!Z�  ;n��!< P��#D .�TSk��T!& :}������ %& c���q *�&2 5 9 3 22 33 5 3{p���#� ; : ,UP��D K���)� P��#D
}&'�WS�� ��D��Q C�y�, ����, .�� *r  ��#� ���  *1 �S��5 3 2 2 34 42 3 3� 3 2 2 34 � 3 4 4 45 5 2 3 8 5 92 4 3 33{p��#� ; : .�)y��, &'S���(�

.�\�RT!& .,? 
���{ pD1 .D& Hh�q1 Y "f��k��"= � ���� ��U ��� > .�D G��a� t���s .�,

HD P�#� .� U���` .D ^�z� .� C#�0! .D& .� ���D .D %& PW�?  ;c�#�� P�� &/A�
*�)S� H� : G!�L& :K��UE&? 

�C����!& :c�#� ;C#�0! .D&? 
= 

��� 
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�H!'� Y .ka!& .� :})y�, &'WS�� *��D�Q *��R� ���, .�� *+3 3 24 4 45 3 24 2 3 33 3 5 5 25 5 24 2 4.�4 2{K�� ; : m!Z�

P#D Cbq�!& j^�$  �0�S� `P[ ,UPD "A1 Y? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >��R!& pDL HWk�� ? 

  *G!�#� H!'� :}%& nWk{ pW�!& �0�1 ��5 3 5 3 32 6 4 9 6 33{J K���L& :��MN1 , :" %& *+ pW�!& �0�1 ��
ny&P�1 �[ n� �\w"? 

gk{� nWk{ fP{� 'A N1.��,��T!& .�, n#W�& .,  ? v&'b�!& K'�(!& '�A &/�A
cSF!&� cSk!& U'0Th H!�� N/!&? 

  �Zh���,� K��)(!& G�S� .��,��T!&� ,H��S� H,u��� %& j&'SQ ,H�W� G!�#� ��a�
N1 ,�0Wk{ H�1 �A�F�� ,*&��L& ��U�W,� ^&P�L& : �AP���,� �A��Q��� �0� ��\
`&P,1 m `&��� �A`&P�1 j��\ *+� ,�A�P� GS�.��,�T!& `P� "� '!� ,�A? 

���
/�
 ���: "G�#T!& :%& n����"? 
V��a�!& K��� :"}%& nWk��{{N1 ,��q� ^&P�)D& , :K��(�� ,%& n��� �\ : &<+ HWk��{1

f��\"? 
����
 ���: " PTa, H�W�! f�\< G!�#� K'(�� :}%& nWk{ pW�!& �0�1 ��{"? 
G!�#� H!'� :}�,�T!& ., n#W�& .,�4 4 42 5 32 3 3 3 33 9 4.�3{J K���L& :��MN1 , :" .�/!& Y�\ %& *+�

��y&P�1 �[ .��,�T!& ., n#,9"? 
.��,� pD1 .D& K�� :"N1 : �J%& Mn#W�& ., gk{"? 

���
/�
 ���:G�#T!&  :" p����J%& M.��,�T!& ., n#W�& .,9"? 
����
 ���:N1  :"f����d "�h ��0! K'�(� ,%& ,.��,��T!& .�, n�#W�& .�, gk{� :

�� ,�\`P�� C�S�� �A`P�� ���\ ���!'0� ]� ,�A�,1 ��� �\ %& *r  ,�\�P� &';A
f�b�D �\P��, %& *r "? 

V�a�!& K�� :"}n#W�& .,�{ GS� �'z#, gb� o�', Y §���!& ¨ ,"��@)!& Y
= 

��
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= 
N1 :n#W�& ., p���� %& n����"? 

����
 ���: "f���d "h �0! K'(� :1 ��� ��\ %& *r�  ,�\�P�� &';A�� ]� ,�A��,
f�b�D �\P��, %& *r  ,�\`P� CS�� �A`P� ���\ ���!'0�"? 

pW#R!& .� :"}.��,��T!& ., n#W�& .,� %& nWk{ pW�!& �0�1 ��{K��� , : nWk�{
%& ,.��,�T!& ., n#W�& ., gk{� %&"? 

H!'� Y P�� .D& .� :" }.��,��T!& ., n#W�& .,� %& nWk{ pW�!& �0�1 ��{K��� , :
�1 �� ,��A� m��1 nWk�{ *+ ,.��,��T!& ., n#W�& ., gk{� ,%& nWk{ pW�!& �0w
%&"? 

���
/�
 ���: "¡�#T!& "A1 K�� : Y U�\}%& nWk{5 3 5 32{H�!'� Y �\< �, P#D  :} *+�2 4 3
%& nWk{ *r  x'�PF� *1 &�P���5 3 3 32 9 3 24 3 5 3 52 3 53 4{x��A G�#T!& *L ; : x���\ n�&P�q &�`&U1 *+

,1 %&�0�!+ ��)a� C���\ "\ Y ��� ��A�A G�#T!&� ,�A�"? 
G!�#� H!'� Y� :}.��,��T!& .�, n�#W�& .�,� %& nWk�{ p�W�!& �0�1 ��3 3 3 3 3 5 3 34 4 42 5 3 22 3 39 4 5 6 4 9 6 33{J K����L& :

��M*]'� ,: 
������:f��#,  : ,pW#R�!& K'�� &/A� ,%& .��,�T!& ., n#W�& ., gk{� nWk{

 ,pWS�!&� ,P�� .D&�"��(,�? 
N1 : *'�)  ,.��,�T!& ., n#W�& ., p���� %& n����}.,{gb��!& o�', Y  ?

���R!& K��: 
�@���'�
 1N����3
! �����	�F�
 1���3�� 
\K; t 8 ;  

 
�����LF$ ������H j�,f�����
! s�#����,+6 8 7 Q 8 6 7  

 ¡��!& K'(!&� : .�P���(!& *�` ,.��,��T!& ., �P#!& `�0h G!+ x'#W),� %& nWk{
�0�, n��? 

N1 :��W� nWk{� *'�)  ;.��,�T!& ., n}.,{o� �!& o��', Y  ? G��#, '�A� �
H�!'(D n�!< H�!'� Ca�Q G�S� P0R�)�&� ,^&���!& K��� HD� ,N�AZ!& K'� :} ���{4 7 3

= 

��� 
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K�)(!& GS� .��,�T!&3 4 4 42 3 23 23 5{J K���L& :��?M 
pWS#�!& K�� :".��k�T!& ��\& K�� : "a,}.,4 3{ GS� ��z� gb� §���!& ¨ H!'� Y

}nWk{3 5 32{#,� ,C��& G� : ���& G�S� ���z� o� U �0;#D K��� ,n#W�1 ., gk{�
§%&¨f��P(� , :.��,�T!& ., x'#W),� %& nWk{w"? 

e���)�!& �'�T$, Y C��T�� .�D& �u�E& ��[ K�� : %&� Y���!& '�0  gk�a!& ��,1�
G!�#� K�� �T\ fPW� ��\ fP{� :} ���! &'�#Th P� V��!& *+ V��!& �0! K�� .�/!&

Z  �A'Rq� "�\'!& �#�� %& ��Wk{ &'!��� ���T�+ �A`&{ ,�0S\ �0Wk{ fP{� '0  
G!���#� K���� :}.��,���T!& .�, n��#W�& .��,� %& nWk�{ p��W�!& ���0�1 ���{ nWk��{ N1 

��S\ ��� �\ '0  %& 'A .��,�T!& ., n#W�& ., gk{�? 
 ���\ fP{� 'A <+ .�z!��!& �#D H�:� �T\ nWk{ .��,�T!&� %& *1 `&�T!& ��!�

� K'�(\ C��S!& Y &/�A� K'���S! �Wk�{ f���+� '�A *'�� ., H#, ��! HWk{ 'A� H�W
���R!&: 

P�0, c�� x�a;!&� nWka  
v�#!& K'(�� :�AU` �#�Th &P��� n���� N1 �AU` &P��� nWk{? 

−����(!& .��D& K�����  : *+" gk��a!& " � " C������!& " e'��()!&� "��\')!�\ fP��{� % 
�`�W#!&�? 

 G!���#� %& K����= *+� f�b���D xP���1 N/��!& '��A %& nWk��{ *r��  x'�P��F� *1 &�P�����
.��,�T!�D� ?> H! P��@)!& "#h� fP{� H! gka!& "#$  P��@)!&� gka!& .�D ~�� 

f`�W#D� f�b�D? 
 gk�a!�D f�`�� 1 ���{ f`��W� .�, "�\')!&� P��{')!& "�A1 GS� H��aW� %& G�d1�

 G!�#� K�( = &'�#Th P�� V���!& *+ V���!& ��0! K�� .�/!& �A`&Z�  �A'R�q�  ���!
"�\'!& �#�� %& ��Wk{ &'!��� ���T�+ >&'!'(� �!� : &/�A *��\ &<r  H!'�U� %& ��Wk{

= 

��� 
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= 
 ,nWk�{ n���W�1� %& H!'���! K'�(� c���  n!/�D �0! G!�#� v�!& �P,� �0!'�
 c���  H��  H!'��U .��D� H���D &'\�R� �!� gka!�D G!�#� v�!& &�`� 1 P� H��W�1�

 H��D� �0��D x�R�"s�W!& "zD1� K�aT!& "a,1 ., &/A ?H!'�U gk{ Y? 
 G!��#� H�!'� &/�A ��:��= %& ��Wk�{ &'!���� H!'��U� %& �A���- ��, &'��U ���1 '�!�

*'WB&U %& G!+ ��+ H!'�U� HS;  ., %& �������?> 
G!�#� K�� �T\ H!'��!� % ^�)�E& "#h c�\ ",@) = :f�/�F  K'��!& �\��- �,� ?>

ka!& "#h�&'!���� "�(� ��S  fP�{� H�! g : i!��q H�S#h "�D H!'��U� %& ��Wk�{
H({? 

 G!�#� K�� �T\=*'WB&U %& G!+ ��+ ?> H��!+ C�WB�!& "�#h "�D H!'��U G�!+� "�(� ��!�
G!�#� K�� �T\ fP{�= :gBU�  nDU G!+� gb��  mB�  &<r ?> 

� e'�()!&� �`�W#!& *1 �T\ fP{� % gka!&� CD��E&� "\')!&� CWB�!�  % `'$k�!&
 H��aW� % ]+ *'�� ] cSa!&� U/�!&� fP{�=fP�W� ����D %& ��!1 ?> gk�a!� 

 %& o�, H���W�1 "�#$� c���  fPW� ��\ fP{� H�1 G!�#�� H��aW� �q@  Y��!& 'A
?C����!& f/A Y? 

−pz�(�R!& K��  :H�S� *-�(!& ^&�()�& K` P��? 
 gka!& *L−C����!& 'A N/!&−vU iy�b�q .,  P�{L fP�k�� ��!� ,.�T!��#!& 

H(Sq .,? 
 K�� ��{= .�, %& �������� %& ��Wk�{ &'!���� H!'��U� %& �A��- �, &'�U ��1 '!�

H!'�U� HS;  >fP{� % gka!&� ,K'��!&� % ^�)�E& "#$ ? 
 %& G�d1 P��=u�� "h > gk�a!�D f�`� 1 �'� GS�−C�����!& '�A�− H�!'� Y ��T\ 

= �0! K�� .�/!& &'!���� ����T�+ �A`&Z�  �A'R�q�  ���! &'�#Th P� V��!& *+ V��!&
"�\'!& �#�� %& ��Wk{ > t!��F!& `&� rD �0�S� G�d@  ,f��B H#, �\/� �!� fP{� %&

= 

��� 
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C����!& 'A N/!& gka!& &/|? 
)��! :N�b�W!& .k�a!&� P�A�$, .�� N�U ,n�#, .�/�!& *'�,�T!&� %& n���� ?

&?�A 
s'�k!& Ku$!& "�� P��V��!& K'� .� p :§m�1� %& ]+ p! �,¨ uT� �'$� "A ;

G!�#� H!'(D :}.��,��T!& ., n#W�& .,� %& nWk{ pW�!& �0�1 ��{J K����L& :��M ;
H!'� *L ,C��& H)ab! P0R� ] K'(!& n!< *@D v�h@  :}n�#W�& .�,�{ �'�z#, 

G�#T!& *'��  ,C!u$!& ¢�! GS� ] ���!& GS� : gk{� nWk{ %& ,n�#W�& .�,
 pW�S! K�� uhU *1 `U� �TD �&'$!& �P#! KP)�&�� :m�[� ,%& ^�[ �, ? H! K�( 

� :§fP{� %& ^�[ �, "D¨? 
 V�W� .D& .�XK�� ; :−§ "��\'!& ��#�� %& ��Wk{ ¨− ��A&��D+ ��0!��  � .��{

 P��Ta, ���0!��� ,U����!& Y p��(!1 �H��! &'!���� .���{ :} ����! &'��#Th P��� V����!& *+
Z  �A'Rq� "�\'!& �#�� %& ��Wk{ &'!��� ���T�+ �A`&{J *&�T� K-:���M"? 

G!�#� H!'� :}K��)(!& GS� .��,�T!& ��{ pW�!& �0�1 ��4 3 4 4 42 3 23 23 3 35 74 6 4 9 6 33{J K����L& :��MN1 , :" ���
K�)(!& GS� nD .��,�T!& �{ pW�!& �0�19 5"? 

N1 :L& .��, .���,1 ���, "���D H���  �0W�B����� H���S� �0���{ Y ¬!���D p��)!& C��WB�T!& U'��,
�0)����D �1 G!�#� H)����D HT�{� �b�!�D G!�#� fP�� ��\/� �0T:�1? 

*����F!& K���� :C���S!& Y �����a)!&� : "�0k���� .�Z��)!& ������D ^pR��!& G��S� ���a!&
xu0!& 'A� ��a!& C!&�+ "QL& Y H�@\ H�  gzF!&? 

−`�0$!& GS� ���a)!�D f�,1 �T�+� : 
 %& "�W� Y K�)(!& Y *LCW�z!& ���a!&?  

�0{�U� �`�W#!& g! 'A N/!& ,G!�#� % �uqE& t(a)� H� �? 
CSy&Z!& ���(a!& ���P!& f/A Y PAZ!& "�!` H� �?  �({ G!�#� % C�`'W#!& t�(a� H� �? 

= 

��� 
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= 
G!��#� % Cb��qU ����L&� �&�UL& ��P�(� H�� �?   '��S�� ��0)# U� C�,L& Z�� H�� �

��@[? 
*&'0!&� K/!& o U H� �C,L& .� ?   K���T!&� j�hUP!& "�� H� �? 

�`�0[ �,+� �b� �,+ H� �?   .�, p�A p�)!& ,%& "�W�� Y �`�0R�!& �Sk�T!& K���� H� �
j�,&��!&� K���T!& �:�1? 

 %& K'�U *�\ &/0!� ��P#!& C0h&',� �0�Q P�� K�)(!& GS� ��a�? 
�� �A`P� Y *'\�RT!& "W�1 .�{ ,UPD �'� HD�aQL K�� �T\�A`P :§ G�!+ &','�

�UL&� j&'Tk!& �0��� C�h¨ ? K'��U ��� NU�b�L& ��Ta!& .D ��T� K'(� K��
 K�� �UL&� j&'Tk!& �0��� C�h %&§�#�¨ ?��D ��D K��� ? %& K'��U K��(  �

§�D �D n!'� GS� nSTa� �,¨ ? .�, *'�\1 *1 �^��hU ]+ %& K'��U �� %&� ] K��
�0SA1 ? K��§�0SA1 ., n�r ¨ ? K��� ��d .0��, "�\@� "�#$  H���� ., j&�T� ��q@ 

CS�'s ���a! ��+ f/A ª&�T� "\- G){ m��{ ��1 .�! ,K�� : .�, H�#, *��\ ��TD G,� 
�T)!& ?")� G){ �0S��� �d >�Sk, f&�U? 

N'�W!& K�� :"N1 :K�)(!& GS� �0�{"? 
����
 ���: " PTa, H�W�! f�\< G!�#� K'(�� :� n��Pb,� n�#W), �{7 9 5 ��, GS

.�\�RT!& ., ta!& .� G!'�� �D`1 ., K�)� GS� ,ta!& ., HD �0)�h"? 
H!'� *��� pD1 .� :" }K�)(!& GS� .��,�T!& ��{ pW�!& �0�1 ��{K�� , :�0:�"? 

��hZ!& K�� :"§���a)!& ¨H�#, ��S#� ���{ ^pR�!& GS� *�k�E& �a� *1 ,C�S!& Y 
 � ,H�� cSF� *+ �U�{ H�1§�U��a!& ¨��� P�� N/�!&G!��#� H�!'�� ,xu�0!& vU :

}���{ *'�� G){8 3 3 33 5 3 9{J c�'� :��MN1 , : *'�)  xu0!& vU�()  �TB v�/� G){
.��!�0!& .,"? 

`'#k!& 'D1 K�� :"N1 : U'�,L& .�, .��,1 ��, "��D H�  �0W�B��� H�S� �0�{ Y ¬!�D
= 

��� 
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��D �1 G!�#� H)����D HT�{� �b�!�D G!�#� fP�� ��\/� �0T:�1 p)!& CWB�T!& �0)��
 "Q1�§���a)!&¨ : ,j'�T!& G�S� p�R�� G�){ ���T!& H�0�� *1 'A� ,��a!&

H�D P�)#� ]� H��  ��q ] �, 'A� ��a!& C!&�+ "QL& Y H�@\ gB&�!& K��� ?m�S� :
 n�� v��D ., 'A N/!& gS(!& c#� .� �U�W� ��a!& "#$� *1 /���{ Hh�L� 

"��� ,��T!& : G�#,§�0;��a� ¨�(� *@D ���{ �0)�Tk� �,L& &/A Y x&U1 ¡+ K
N1 ,���{ : '�A� C�ST0T!& `�b�!�D ���{ ´���� �&P��E& G!+ H$�0)! H�  ���a,

��&�"? 
G!�#� H!'� :} C�y�, ����, .��� *+� .�)y��, &'�WS�� *��D��Q *��R�� ���, .�� *+� 3 3 24 4 4 4 42 5 5 25 5 2 3 3 5 5 22 22 3 2 5 3 23 3 34 44 3 4 2 4

&���\ .�/!& ., ��!1 &'WS��5 3 83 3 3 54 49 2 3 4 2 3{J �L&K�� :��MN1 , :" *��D�Q *��R� ���, .�� *+
 ���!1 &'�WS�� ��D�Q �PA�$, Cy�, ���, .�� *+� ,�0�, .�)y�, &'WS�� �P#!& ^�(! P��8

U���!& .,"? 
���Wh .�D P�#� .� :}.�)y��, &'�WS�� *��D��Q *��R�� ����, .��� *+4 2 5 3 23 3 24 4 44 2 3 33 3 5 5 25 5 24 2 4{ ,"p��#�  :

.�\�RT!& ., .�)y�, &'S)(�"? 
 K�����Wh .�D P�#�� :" "�h�!& "���(� *1 .�TSk�T!& G�S� %& "�#h UP�D �'�� *��� 

 o�z�� ,.�\�R�T!& %& �Z�A ��TS  �A��D&` oz(�! .�\�RT!& ., ��R� �0�, P{&'!&
m�!Z�  n�!< P#D .�TSkT!& GS� c�q �A�D&` :}����� %& c��q *�&{p��#� , :

 ,UPD K�)� P#D}��Q C�y�, ����, .��� *r  ��#� ���  *1 �S��&'�WS�� ��D{p��#� , :
 &'S��(�}.�)y�,{.�\�RT!& ., "? 

������
 �����: "}*��R��� �����, .���� *+{ u��hU }*��D���Q{ ,�P��#!& ^���(! P���� ,
 �A�P�#! ,*'�)W��� �0k��1 *'Wk)a��}.��)�, &'�WS��{ ,�A���0(�� �A�P�� .�, ,

}C�, ���, .�� *+�{ n!< P�� ,}&'WS��{ �0�, ,}��!1{"? 
`'#k�!& 'D1 K�� :"��\ P��� G�S� .��,��T!& .�, C���Th "�\ g��S�)D G!��#� H��, ��

= 

��� 
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�0;��a)D �,L& P#D ����)�]& t��zD �0!��,1 ��R�"? 

G!�#� H!'� :}*'0(�� ] �'� �0�@D3 3 2 35 2 53 3 � 2 9 3 4{J K����L& :��MN1 , :" ]� ��S� ] �'�� ���L2 4
'��S#!& "��h1 .��, *'S����(� ���0  ,HS�W��� Y .�P��A�$TS! %& P���1 ���T! �AP���� ���0 9 Y 

�0�  `�k�!&� �UL&"? 
  ]� ,%& C��T�{ *'��0(�� ] ,C��S0h �'��� U�����!& *@��D n��!< gW��� N1 ;C�WW��� ^���W!�

 ,v&'�d g�Ss ]� ,v�k�){& ���B G�S� *'S���(� ��0  ,HWW�� �b�!& t��s *' �#�
V�W� .D& K�� ,*'WS�� n!/S  : n�!< t�[ �T! �d ,���  ��R#S! P{&'!& j�Wd *�\

 mD�d �WQ1� ,�k� �0�S����  .��du! P{&'!&? 
 ��R�#S! *&P�T!& Y �y�(!& �SkT!�  %& .� H(  fP�� .TD fP�� H(  ] ., G()!& &<r 

K'(�� ,�0��� %& .� H(�� : ����L& f/A Y ���b(!& ���a!& f/A p�, e�[& pDU *+
 ,*&Z�{L&� ���uW!&� gy�bT!&� ��(�L&� �&�,L�D �UP�, ���{ pA� ,�`�P#T!&

�A&�[& &/�A� ,*Z�{ ]� ��!1 ]� UP�\ ]� �0�  ��z(�& ] C�PD1 C�P,�� ���aD p�, 
 ���B vU �U��$,� *��$!& ��B� *&P!'!&� .�#!& U'a!�D p�, f&�[& "�S(!& K�T!&
 ,*&P��T!& Y �P�(), '�0  ,%& .� H(�� ,%& .� �A�  ,%& P�� �, �:)�� '0  ,*�W;B

�,1 pA m���! ")� '!� ,&PD1 �Z0� ] ,"��W�!& 1P�WT!& &/�A G�S� "��(� N/!& &/0  ,H)�
 �'��AL& H��,��(� ] &/��A ,%& .��� H��(�� ,%& .��� ���TA�  ,��ab��!& �����!& &/��A�
 ,H��S� "��(� �T, fP�� �A1 H���a  ,1PW, GS� "��(� ]� ,���[ H(�� ] N/!& "A�$!&

�S�� &�`��� *1 .��T� ] .����k#!& `'�$!& ., %& .� *'0(�� ] .�/!�  *1 ]� ,�W
 ^p�[ G�S� *'S���(� u�  ,��0! H�(  ] �'�� �A� ,�0! 1PW, ] ��L ;%& CTS\ &'S#�

%& P�� �T�  *'WB��� �AP�� �0�'�� HWWkD iq��? 
 ., ^p[ K�1 *1 *'TSkT!& HD �0�� ,"y�A N��T� ��S#�� ,��:� c�z! �� &/A�

 ,%& .� �0�!&� H(�!& 'A *&P�TS! `&P#)�u! j�����L& *1 v'�h'!& "�\ g�$� 
= 

��� 
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 "W�D .� U�� ,%& .� .�TA�  &'��\ &<+ ��L ;&'0(�� G){ %& .� *'���k#!& �S#�
 ]� e���(0(!& *'��#h�� ] ,.��D���Q� ���#$��[ &'����\ ,H���S� *'S����(� N/��!& 1P��WT!&

C,L& f/A "y&�L ��U�)!& HS$� �T\ ,*',Z0� ? ,����[ %& .�� *'�0(�� ] &'��\ *+�
�#�L�\ CS0h ,�0��S� K'�#, ]� V���@D &'k��! ��0  ,H��S� *'S���(� ��0! 1P�W, ] �

K���L& �U'� ., CT���!& CT�:#!& C��& f/A H)��D �T\ t��� "\ o, *',Z0�? 
−U'[�� .D& K��  :�0�� CA�(�!& ^��)�& Y �WW� ���!& %& "#h �T�+ : .�, ����!& *L

K��TA+ G�S� @R��� HW{�b�  V'k�aTD ���! ��, U����+ H�@[ "��z#� G�S�� ,��:�!& 
 gh'� ����\ *1 *'Wka�  ,C��A�:!& v�W�L�D ]+ *'�,�� ] �0  ,f��  j�\�{

�0!'(! .�S�L& GS� �b�!& �0! :"�d���S! ����!& �T�+" P�#D ��TD *'��,�� ] ���L� ,
 C�!�a!& Y ]+ *'S���(� ��, &'S��� &<r  j'T!& *'RF� �0  ,v&/�� ��#� ., j'T!&

�A�b� *'�� p)!& �P�#S! *'�)W��� ,%& �b�� GS� *'!'#� *'�,�T!&� ,�hU1 �0�  
 �����a!�D *'����', ����L ,%& "�W��� Y j'��T!& *'D���0� ]� ,%& C��TS\ ^u���+ ^���hU

j'T!& P#D ��kT!& C�PDL&? 
����
 ���: "K'(� : ,v&'�d ^��hU ���B G�S� *'S���(� �'�� .�\�R�T!& *1 "h1 .,

��L ,v�k){& ]� �h1 gSz! ]� ,�D�k�){& "���� .�T! g�h', %& *1 &'�0(�� �! 8 � 5
 &<+ *'��)W�� ] ���0  ,HS�W��� Y .�P��A�$T!& P���� ���, ,`���#�T!& Y %& `'���', g��Ss�

�A���` gA/)  &'S)(� *1 C�Rq ,^�(S!& Y &'�PQ5"? 
N'�W!& K�� :"N1 : ]� ,v&'�d gSs ]� v�k){& ��B GS� *'S��(� *'\�RT!& *+

 �A'T)�PQ &<+ *')W��&'S)(� *1 C�Rq ,K�)(!&"? 
`'#k!& 'D1 K�� :"N1 : *'S���(� ] ��q�& �'�!��D� G!��#� %�D CS0h �'� ��1 gWkD

 H��S#�� ���T\ H�&'����! ^����)D&� H��)TS�! ^u���+� G!���#� %& �,@��D ]����),&� �D�k��){&
 ��y��d �U��d+� *�z�R�!& j&'�zq ���W�&� C��SA�$!& C��TaS! *'S���(� �T�+� *'�,�T!&
= 

��	 
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&� p�W!& .,��� ] .�, *1 ., "�� �, �,1� *]/F!&� �0(!& ]+ *'(a)k� u  *&�P#!

 C��'��P!& ����a!& f/�A ]+ mk��! fP��� �`�#k!�  `�#�T!�D .,�� ] �q�& �'�!&� %�D
 "��T�  v'�zF!& `U&'�, ���a)�&� v���a!& C�!�&ZTD K&�ZS! �0��#� ]� �| �R� 

)�& .�, ��,1� gS��  ���  C,uk!& H�  �, G!+ C�����!& ����a!& f/�A Y �`�#�� ] *1 P�(
 �P�(�  ����� �0! ��(� ]� ���P!& ���a!& f/| K�W� u  C���W!& ���a!& pA �`�#k!& �T�+�
 �u��  �����!& ���(, H�S�, .�, P�{&'!& �'(�  ��aQ �Z�� N'� gS(D `�0$!& GS�

��(T!& �yu� ] H��! t{"? 
~�a�+ .D& .� N�U� :" }'0(�� ] �'� ��@D*{ t{ ]� C�� GS� *'S��(� ] N1 ,² � 49

�[ ]� ��FD C �#, ]� ,H� "? 
����
 ���: " C��& f/A�−H�!'� p��1 :} &'�WS�� *��D��Q *��R�� ����, .��� *+

.�)�,{ −�,L& �A��#, *r  ,�F!& ��F, �0h�F, *�\ *+�  ?H�!'� n!< GS� KP�w :
}������ %& c���q *�&{ P��#D ]+ c����F)!& .���� ���S  ,"���(�)!& ? j'��Wd *���\ '��!�

 �! ,�DP� *�\� ,c��F)!& "W� �0�S� ��  ��B *�\ �A�P� ., C�TS! �0�, ��R#!&8
 .�TSk�T!& ., P{&'!& x�� Y i�q�� 'A �T�+ c��F)!& *L ,Hh� c��F)S! .��

�P��#!& .��, ��R��#S! j'��W�!&3 ? .���� ���! ,�,P��(), H��! *���\ P��� P�PR��)!& .���� ���! &<+�8 7
*�\ <+ ,Hh� i�q�S!P�PR)!& P#D 'A �T�+ i�q�!& ., �'0�T!&  ? n!< *�\ <+�

H�!'� ���{ *1 �'�S#T  ,n!/�\ :}��#�� ����  *1 ��S�� ����� %& c��q *�&{ ,
H!'� ��a! ���� :} ����, .��� *+� .��)�, &'�WS�� *��D�Q *��R� ���, .�� *+

&���\ .�/!& ., ��!1 &'WS�� C�,{ ?��D�)\ Y ���D P�� 
§& K'Q1 .� *��W!&���{L¨ ��D&'d "�T� G�S� f`��W� H��  P��� %& .�, ���q "\ *1 ,8 �

�,L& ��F, f�A�� �hU�q .�� �! *+� ,�D&/�� �D�(� H\�� GS�� ,^&Zh�5 8 8 8"? 
C��& f/A ��{ Y N�'$!& .D& K�� :"*��k�T!& K�� : ,�F!& ¢�! �u�!& &/A ¢�!

= 

�
� 
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`&�T!&� �,L& f��#,� :Y ���  &/A *�\� ,.�)y�, &'S��(� H�!'(D �k�� ��d �,L& K�1 
G!���#� :}������ %& c���q *�&2 5 9 3 22 33 5 3{J K�����L& :�� M m��W�� *1 "��h�!& G��S� ����� 

U&��!& H! ��h `&� *r  .�Sh�!"? 
x�a;!& K�� :"��R� ., P{&� ��� ] *1 �Wh&� &/A *�\8"? 

^���z� K���� :".��d���D P��{&'!& "��#h ���d ,��R��#! P��{&'!& *���\1* �����؛ H��! p���W�� ] 9 
�T0�,"? 

NPk��!& .��� :" }.���)�, &'��WS�� *��D���Q *��R��� �����, .���� *+{K'��(� , : &'S����(�
�0�� %& �0Fk�  ,n!< ., c#�1 &'���  ,.�)�, ?K�(  c�F  :} ����, .�� *r 

.�)�, &'WS�� ��D�Q C�,{.��d] "h�!& "#h �d ,��R#! "h�!& ��, K�1 "#$  ,"? 
V�W� .D& K�� :" ,C��& f/A m!Z� �T! "���(� *1 &'�T:�1� ,.�TSk�T!& G�S� m�S(d

�0�� %& c�F  ,��!1 C�,� ,.�)�, *��R� ?K��(  e��qL& C����D �0Fk��  :} *�&
 *+� .��)�, &'�WS�� ��D��Q C��, ���, .�� *r  ��#� ���  *1 �S�� ���� %& c�q

.��!1 &'WS�� c!1 ���, .��{K�� , : ��! �A�P�� .�, �zR�!& G�S� &'���\ &<+ &'��\�
W���0�, &���� *1 �0! ¬ ? ���h� ,&'S���(� *1 �0��S� g�$� ��! ,n�!< *�` &'��\ *+�

�0�� &��'a)� *1 �0!w"? 
H!'� Y PA�$, .� :" }.��)�, &'WS�� *��D�Q *��R� ���, .�� *+{K��� , : *��\

&'WSB &���� �! *+ ��r  ,&���� ] *1 .�)�, *��R� p(! &<+ �0�S� �� 3 3 6 ? c�q �d
K�(  �0�� %& :} &'�WS�� c�!1 ���, .�� *+� .�)�, &'WS�� ��D�Q C�, ���, .�� *+

%& *<r��D .����!1{K'��(�  , : ���0! &����Q *+ ��r��  ,.����!1 .��, c��!1 ����� *1 p���W�� ]w
�A'WSB"? 

H��!'� Y ,C��,��� .��� :" }*��D���Q *��R��� �����, .���� *+{K���� , : .��, P��{&�
.�\�RT!& ., ��R�� .�TSkT!& ?�S� "#$  �0�� c�q �d ., "hU ��� ] *1 �09

= 

�
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.�ShU"? 

 Y K���� ]���� .k��a!&� C��,��� .����§K�����L& �U'���¨ :} *��R��� �����, .���� *+
 ] �'�� ��@�D &����\ .�/�!& ., ��!1 &'WS�� C�, ���, .�� *+� .�)�, &'WS�� *��D�Q

*'0(��{K�(  �k� �d , :}��#� ���  *1 �S�� ���� %& c�q *�&{H!'� G!+ , :
}b!& o, %&�.��D�{"? 

V���a�!& ����#h '��D1 K���� :" ����{ o�� U �k���!& G���#, *L ,�k��� ] c����F� &/��A�
H��  "�(� ��! H�L ,K�L& ��{ o �� �!� �'k�T!& : *+ "�D ,��R�� "�h�!& "���(� ]

H! U��)q]& '0  n!< GS� UP� ? �k� H�+ K�(� ] ,��k!& Y �y�b!& U�z + &/A ��:��
b!&� ,CbqU� c��F� 'A �T�+� ,�'b!&"; 1 H! ���"? 

G!��#� H!'� :}��#�� ����  *1 ��S�� ����� %& c��q *�&8 5 9 5 9 3 22 33 3 32 3 24 3 4 2 35 3{J K����L& :��MN1 , :
" ��T{��  ���#�� ��S�� ,*'��,�T!& �0�1 ���S� C(R, H�  �, ���� %& o U *�&

K�)(!& �,1 Y"? 
��Wh .D P�#� K�� :" c�q ,�A�D&` oz�� .�\�RT!& %& �ZA �TS  .�TSkT!& GS�

m!Z�  n!< P#D :}���� %& c�q *�&{p�#� , :UPD K�)� P#D"? 
N'�W!& K�� :"N1 :c!L& K�)� .� Cy�T!& Y� ��R#!& K�)� .� P{&'!& Y ��#�"? 
����
 ���: "p�#� :��#� �A�P� ., ��R#!& ^�(! .� �0�, P{&'!& Y *18"? 

 ´���}��#�8 2 3{u)q& Y� ,�0a) � `�;!& �;D *�0h� .��^&�(!& �: 
������:^&��!& H!�� ,P{&� �TA��#,� *�)�! �T�1 ? 

 ���
!:cS)F, �TA��#, ? 
*�0h� �T0 u)q& Y�: 

������:�)�!�D ��1  :�;!�D� ,K&',L& Y c#;!& :K&'{L& Y c#;!&? 
 ���
:�)�!�D ��1  :�;!�D� ,j���!& Y c#;!& :*&PDL& Y c#;!&? 

= 

�
� 
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)��!0h'!& ��#D .�0h'!& Y .�? 
G!�#� H!'� :} &'�WS�� c�!1 ����, .�� *+� .�)y�, &'WS�� ��D�Q Cy�, ���, .�� *r 5 2 3 2 5 3 24 42 23 3 3 3� 2 22 3 2 3 25 5 2 5 5 2 34 4 4 44 44 3 �3 � 34

%& *<r�D .��!14 4 2 34 4 4 2 2 3{J K����L& :��MN1 , :" Py&PR�!& G�S� ��D��Q C�y�, ����, P�h'� *+4
�, Ph'� ,����!& ., .�)y�, GS� &'WS�)� &'�WS�)� ,^��(S!& C{��� Y *��D�Q c!1 ��

HS�0k�� %& ��k�)D ^&P�L& ., .��!1 GS�"? 
������
 �����:N1  :" ,���0! j���W�S! �0y���(! P����}.���)�, &'��WS��{ ,�0���, } .���� *+�

.����!1 &'��WS�� c��!1 �����,{ �0���, }%& *<r��D{p���#� , : ,�0)��WS�! �A����+ %& C���SF)D
�A��+ H)�'#,�"? 

.D&� ,PA�$, K�����$� p�D&  :"K'�(� : *+ ��r�  ,.���!1 .�, c�!1 ���� *1 p��W�� ]
�A'WSB �0! &��Q"? 

 �,�� .D&� o ��� ���\ .D& 1��§.�� *+ ???.�� *r   ¨ ���T� '�D1 1���� ,�#�Th ^�)!�D
§��D�Q Cy�, ���, .�� *r  ¨ Gy�k��!&� �ZT{� �Q�� 1��� ,^��!�D e�qL&� ^�)!�D

� ��!� ,^��!�D �#�Th .� �a!& .�� C�hU�q f&�U ��, ]+ ^��)!�D ��T�1 �uq o �� .
^��!�D �T�1 o ��? 

G!�#� H!'� :}.��D�b!& o, %&�3 9 3 34 4 3 5{J K���L& :��MN1 , :" fP���@)D .��D�b�!& o, %&�
f�b��"? 

����
 ���:N1  :" ., v&'�!& "�Z$! �WSs� ,f�Q Y �D�k){& ,%& �P�� �A�P#!8 8
H! H�, *'#!�D ,HDUH�S� �b�!&� ,"? 

K�� ,��Wh .D P�#� .� :" P��� HD�k�){&� ,H��, v�Q1 �TD ,% PW#!& �&��& �b!&
�b!& ]+ H�, e�� ] ,PS$), 'A� "h�!& �Z$� P�� HD&'d ^�hU� ,%&"? 

G!�#� H!'� Y� :}.��D�b!& o, %&�3 9 3 34 4 3 5{J K���L& :��M*]'� ,: 
������:K�)(!& GS� .��D�b!& o, �0y&P�1 GS� �0)�'#, Y ? 
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:�|&'d K&Zh+� �0ST� K'W� Y C��z!& GS� .��D�b!& o, ? 

N`U��T!& K�� :" �Z�0�� ] *1 ��{� .�\�RT!& ., f�P� G�] ., GS� �T){ U�b 8 8
 .� Z$#!& o, CT�Z0!& �,@  ^�[ �, f�,1 ., %& p;(� G){ ��D�bT!& GS� �'(!& o,

�\1 HS��� *r  ��D�bT!& .�T  fu��, HS��� *+� ,�,Z0�, �0�� p!'� *1 ��h H�S�, ., �8 5
.�)�Q GS� �,Z0�, �0�� p!'� *1 H�S� ��{ *�`8 w: 

− ,�� � ��\ v��a!& *r�  ����! ����� ,g�Sz�! v��0� *1 '�A� K�)(! ��a)� *1 �,+ � �
gSs� v�A�? 

−�A��� n!<� ,jP#D �1 C��!& mD�� ,�0#, "��(�! e�q1 C�  G!+ Z�a)� *1 �,+�  Y 
G!�#� H!'� :} ^©�D P�(  C��  G�!+ &Z��a), �1 K��)(! � �a), ]+ f�D` /�,'� �0!'� .,�3 5 7 5 3 3 2 33 5 3 52 3 3 33 3 8� 4 4 � 43 83 7 74 47 3 2 3 5 5 3 2 33 � 9 4

%& ., g;�D4 3 7 � 3 3 4{N1 , : 1'�WT!& ., <'q@, ,%& g;B H�S� ta� N/!& *��T!�D U�Q
*��T!& 'A�"? 

 H���( &',�  HD�a��Q1� p# �R��!& gA/��,� "��\ Y H��D �'���a, ,�'��T#!& G��S� &/��A *1
V�W� .D %& PW� K�� HD� ,&�P� G�] �Sk,8? 

V�W� .D& K�� :" *'TSkT!& <+ C�T! ��R#!&� ,��R#! Hk�� �b� *1 "h�!& �,1 �T�+
�0���� %& c���q ,*'TSk��T!& ����\ ���TS  ,"���S� ? ,.�Sh���! �b��� *1 "��h�!& �,@�� 

.�)�TS! C�T!&� ,.��R#S! ��R#!&�"? 
�{�x�a;!&� ,�`�)�� ,PA�$,� ,.ka!& .� p : HD� ,UPD "A1 Y ��q n!< *1

C���{ 'D1 K��? 
H��!'� P��A�$, .��� :" }*��D���Q *��R��� �����, .���� *+{H��!'� G��!+ , :} .���� *+�

C��, ���,{K��� , : P�Ta, v�a�QL &/�A � �0��, "�h�!& G�S� "�#h ,UP�D �'��
U K��)� "h�!& GS� "#$  ,n!< ., &'$;  ,U���!& ., ��R� .�, �����F� ,.��Sh

%&"? 
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= H�W�� :> "�\ Y ���1 ;V���!& K&'{1 ., g!��!& e�$, j�h `P#!& U�W)�& Y C��&

 "\ "A@  ;&P{&� �{u� V��!& "T#)k� .,� "�  ,&P{&� �{u� *'ST#)k� .,�
 v&�P�!& v'�\U� ���,�!&� K��W�!&� ��0k�!& .�,� p�  ;P{&� �ukD *'S��()� .,�

Y� ,n!/���D *'S�����()� ����0  �����Q�!& *����,� Y� ,H���D *'S�����()� t�����$�T!& .���,� 
H��D *'S����()� ���0  o &P��T!&� cy&/��(!&� , &/��0!� ;f���d1� H���`'h Y &���k��)� ���! *+�

 .�TSk�TS! .��T� �P�#!& *L ;`P�#!& U��W)��D j@�� ��!� ,`P�#!& U�W)��D C��& j^�h
`P��#!& .�TSk��T!& Y .���� ���! *r��  ;`P��#!& �u��FD ,^&�R��!&� C���b��!�D ���0(�(a� 

�A��B ., f<�F�& ]� f�&�[ �0! ��S  ,j�W�S! ��RT!&? 
 v&'��1 .�, �P�#!& �&��q+ �P�� G�S� K` ,�`��#!&� g!��!& e�$, C��& j�h �T!�
 ��S  ;U`��� .�\�RT!& .� �| .�TSkT!& .��W� .�!� ,`P#!�\ ��)#, �P#!�  ,j�W�!&

H��(  K'�(� u�  ,��{ �| tS#� :&'���\ &<+ .��,��T!& G�S� g�$� H��+ "�\ .�, ]Z�� 
 �A��:! ;�uk�!& "�Ta� N/�!& �A�P�� ., "�1 �1 �0�S�, "D�(, Y &')W�� *1 �u�
 ���Q�!& *'�STa� ��A� �b�#!&� Gb�a!�D �A'���� �1 �0�P�@D �A'SD�(�  ,C��&
 C����& �\/��� ���! ���T�+� ;fU���W)�& �P��� p���#� ] ,C����& Y `P��#!& ���\< �P���� ,H0W��[�

 �0T:�1 ,U',L ;�P#!& &�[&−%&�  �S�1 −*&�,1 : 
�!(
: .�, �{u�� *'�STa� �b�� "�\ Y V���!�  ,g�!��!& e��$, e��h &/A *1 

 *'�(�)� K�L& .,Z�!& Y *��\ ��T\ ;H���Fd+� H��'� Y &���k)� �! *+� ,P{&� ��h
 ,�A&P�,� �A<���� ,�0)�q� ��P{ Y *���k)� ]� ,�'�k!&� ��0k!&� ��,�!& GS�

cy&/(!&� ��Q�!& Y �'�!& n!/\��A�d1� �A&P,� �0�'�� ? 
 ���
: .�, ���'� ��[& 'S  ,��'\U� .�TSkT!& "\&')! �'�` �P#!& &�[& Y *1 

 ���0(aS� ] G��){ ;`&P���E& &'��\��� *'TSk��T!& "��\&')! ,.�\�R��T!& N��k��� �P��#!&
`&P�L�D �,L& ^�h &/0!� ;�P#!�D *'A�, c�S�)!& *L ;c�S�)!& :} �, �0! &�P�1�
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 ���P�!& ���� *�P���� �UL& p�  .F��� G){ e��1 H! *'�� *1 pW�! *�\ �,3 3 32 6 5 93 33 2 3 2 33 5 2 3 5 2 34 4 3 3 32 4 4 45 5 33 ² 4 3 3
�& P��� %&�2 5 4 5 5 3 ���{ Z�Z� %&� ��q� 34 43 3� 34 5 3=��>?    

 UPD e��1 ., ^&P�!& &�/q1 �T! KZ��2 3 33 3 2 93 32 34 4 2 3 35 3 3}*'��� *1 p�W�! *��\ ��,5 3 2 33 ² 4 3 4 3 3{ ^���!&� ^��)!�D 3 32 4 9 4
}�UL& p��  .F���� G��){ e����1 H��!2 3 23 32 4 4 2 5 59 3 3{ U�����!& "��)� p��  ¬!���W� 9 5 32 2 4 4 3 5}*�P�����3 55 4{ ���0�1 3 w 3

�,�T!&5 4 2 5 2 *'3}���P!& ���3 2 6 3 3{ ^&P�!& /q@D �0,�z{ 3 4 42 2 3 4 3 53}P��� %&�4 5 3 3{ ���! 2 5 3}���q�&3 4 2{ N1 2 3
 �0S)(D �3|&'d2 4 4 2 3 34 3}���{ Z�Z� %&�4 3 34 3 3{ H!'(D �'k�, &/A� 4 4 2 33 34 5 32 3},r 9 4 3^&P  �,+� P#D ��, �9 34 3 2 3 ¥{? 

�kT! tW� %& ., v�)\ ]'!5 9 3 33 33 3 3 � 24 4 43 3 ��:� v&/� ��/q1 �T�  �� 2 3 24 43 3� 3 5 2 3 3=��>?  
}tW�� %& .�, v�)\ ]'!�3 3 23 4 43{ ���! e���L&� �y����!& K 3u{r�D 3 2 3 2 33 24 3 2 4 4 4}�  ��k�T! ��T

��/q1{ ^&P�!& ., }��:� v&/�? 
 ��{U U'�B %& *+ %& &'(�&� �W�s ] 3u{ �)T�B �T, &'S� � 3 � 2 2 94 4 45 9 5 9 3 5 33 33 34 3 8 7 38 5 5=�>? 
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�)#z)���&{J �L&K���� :��Mj���W�!& v'��h'! `P��#S! &���[]& ^���h� , :} .���� *r�� 
.�)y�, &'WS�� ��D�Q Cy�, ���,{ �����,+ "QL& *L ;�P#!�D �AU/#� �! %& *@\� ,

�0�S� �UP(!&�  U/�#� '�! H��'�ST� ] N/�!& '�0  ,`P�#!& �,1� ,�0�S� U���!& UP� �T\
�0� ? 

��A� .�TSk��TS! ����$! ,�P��#!& U���W)�& �P��#D "���� '��!� *���\ &<+ &������ *1 *'aSk��, �
 �A�P�� ���,1 KZ�� ��A� &'�)W�� *1 g�h'!� ,KZ�� �A� �0��#� ., ��\1 �A�P�

`P#!& Y �0�#� �1 �0! ����k, *�\ &<+ �SkT!&? 
 &���k)� �! '!� j�W�!& �0�S� gh� ,.�\�RT!& �u� ��h *'TSkT!& nS, &<+�

�S�, GS� P�Z� ] .�\�RT!& `P� *�\ �, ,H�'�� f�d1 Y�0? 
 %&� ,H��  C��&UP!&� `��0$!& "�A1 .�, H�D ��S#!& "�A1 G�!+ H��  oh�� �uk!& ��P(��

�S�1?  
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=� > K�Z�!& gW� �\<? 
 V�W� .D %& PW� .� X v��zF!& .�D �T� .�lK��� ; : ;UP�D �'�� *��\ ��T!

 %& K'���U ���:� � �R��� C#k���� C��y�Tdud HD�a��Q1� ,c��!1 ���A� .�\�R��T!& G��!+
%& pW� "W()��  , 8uhUHD�D c)0� "#$  H�P� P, �d ,CSW(!&  :"��0S!& ! ��, p�! Z�$�1

p��P�� ?�0S!& !p��P�� �, j- ?�0S!& ! ] �u��E& "A1 ., CD�b#!& f/A nS� *+
�UL& Y PW#�" f�&`U �(�� G�){ ,C�SW(!& "W()k, ,H�P� &`�, ,HD�D c)0� K&��T  ,8

�, G�S� f��(!@  f^&`U /�q@  ,���D '�D1 f��@  ,H�W��, .� ,H�y&U� .�, H�,Z)!& ��d ,H��W�
K��� :%& pW� �� ! %& KZ�@�  ;xP��� ��, n! Z$��� H�r  ,nDU n�P[��, x��\¤ :

} .� `��, C��y 3uT!& .�, c!@D �\PT, p�1 ��! v�$)��  ��DU *'���)k� <+3 3 3 34 4 4 4 4 � 4 42 5 3 2 5 2 2 2 3 23 5 3 5 3 5 3 22 2 33 4 5 6 7 3 33 9 4=>{ 
C�yuT!�D %& fP,@ ? 

"�,� 'D1 K�� :dPa K�� V�W� .D& p� : �d1 Y P)R� /�,'� .�TSkT!& ., "hU �T��D
K'�(� VU���!& j'�Q� ,H��'  'k�!�D CD�� oT� <+ ,H,�,1 .�\�RT!& ., "hU :

 ��zq P�� '�A &<r�  H��!+ ��:�  ,��S()k�, ��F  H,�,1 x�RT!& G!+ �:�  ,��Z�{ �P�18
�a  NU�b��L& ^��$  ,o�Th1 n�!< �;�q�  'k�!& CD�;�\ H0h� t[� ,H��1w  P

 %& K'�U n!/D�K�(  , :"C��!��!& ^�Tk!& `P, ., n!< ,m�PQ" /��,'� &'�S)(  
.�#W� &���1� ,.�#W�? 

"�,� 'D1 K�� :V�W� .D& K�� : %& K'��U K�� ;eU��L& &���1 �TS  � ���D p�DL
�T�� :" ?eU��L& ^]�A Y *��� �,"���D '�D1 K��(  , :%& p�W� ��� ! ��#!& '��D ��A

eU1 ,���R��#!&� *1 %& Gk��#  ,U�����!& G��S� �'��� ����! *'���)  C���P  �0���, /��q@� *1 
 %& K'��U K�(  ,�u��! �0�P0�� :"?v��zF!& .�D& ��� e��� ��, !"m�S� , : ,]

%&� ! v�;���  �����T� *1 eU1 p����!� ,����D '��D1 e1U N/��!& eU1 ���, %& K'���U ����
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 *u�  .�, p���T�� ,H�(�� v�;��  "��(� .�, ��S� .�T)  ,�0����18=����T#! �W�k8 >

*r  ,H(�� v��@   %& K'�U N'0  ,�AP�`��Q� ���!& CTy1 ^]�A � '�D1 K��� �,
 %& K'�U &<r  m�h P�!& ., *�\ �TS  ,mS� �, '0� �!� ��D � .�P��� ��D 'D1�

m��S� ,*�����W� :%& K'���U ���� ! *r��  ,nW{���Q� m���1 p���W� ^p��[ N1 .��, ¡���q1
� ^���D P�h1 ��! *+� ,m���D ^���D jP�h� %& K'��U K��(  ,��T�y��W! m��\�W� :

" �|&/�� p�S� ���� P�(! ,^&P��!& �A/�q1 .�, nD�aQ1 GS� ��� N/S! p�D1w
��$R!& f/A ., G�`1"=  %& pW� ., CW��� ��$[� > %& KZ�1�¤ :} pW�! *�\ �,² 4 3 4 3 3 3

�UL& p  .F�� G){ e��1 H! *'�� *14 2 3 23 3 32 4 43 32 3 5 25 5 39 3{H�!'� G�!+  :} &'�S� 5 5 3 ] 3u�{ �)�T�B ��T,8 3 2 2 95 4 43
 ��{U U'�B %& *+ %& &'(�&� �W�s� 3 �4 5 9 5 9 33 3 34 3 8 7=�>{�0! CT���!& %& "{@  ? 

 Y �Sk, Hh�q1"Ha�aQ"= � ����� ,���� ��U ����>? 
�K�� ;`'#k, .D %& PW� .� : %& K'��U K��� ;eU���L�D ^p�h� UPD �'� *�\ �T!

� :"]�A Y *'!'(� �, ?e��L& ^"K�� ; :���D '�D1 K�(  :%& K'��U ��� ! n�,'�
K�� ,�0�S� v')� *1 %& "#! ��@)�&� �0(W)�& nSA1� :�T� K��� :%& K'�U �� !

K�� ,�0����1 v���  ;x'D/\� x'h�q1 :C{&�U .D %& PW� K��� :%& K'�U �� !
 ,&U��� �0��S� ����1 �d H�  �0Sq`�  gza!& ���\ ��`&� �:�&8 8K��� : V��W#!& K��( −

*'!'(� �, oTk� e��L& Y 'A�− :K��� ,n�T{U m�#z� : %& K'��U "qP�  �
K�� ,���[ �0�S� `�� �!�8 :V�� K�(  :V�� K��� ,��D pD1 K'(D /q@� : K'�(D /�q@�

V�� K��� ,�T� :K��� ,C�{&�U .�D %& P�W� K'�(D /�q@� : %& K'��U �0��S� ���F 
�K�(  , :" v'S� .�S�! %& *+ PR��! %& *+� ,.�S!& ., .�!1 *'�� G){ H�  K�hU

 ��A&�D+ "�T\ ;��D �D1 �� nS�, *+� ,�U�$a!& ., P[1 *'�� G){ H�  K�hU v'S�
K�� �uk!& H�S� :}��{U U'�B n�r  p��b� .,� p�, H�r  p�#W� .T � 3 � 3 34 4 4 45 3 3 3 33 3 9 94 43 2 3 3 23 7 5 4{J ��A&�D+ :

��Mk�� "�T\ ;��D �D1 �� nS�,� ,K�� G :} ��0! ���� *+� x`�W� �0�r  �0D/#� *+2 2 2 25 3 5 3 5 5 33 4 42 3 2 3 7 5 24 4 43 9 2
= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

m��1 n�r 3 2 93 3 4 3  ����a!& Z��Z#!&5 4 3 32 25 4=���>{J �P�y�T!& :���M "��T\ ;��T� ��� n�S�, *+� ,
�'� :} &U��` .�� ��!& ., �UL& GS� U/� ] vU �'� K���8 2 2 39 3 3 3 7 � 34 4 43 3 3 32 3 34 3 2 3 3 5=��>{J �'� :��M ,

�K��� G��', "��T\ ;��T� �� nS�, *+ :} G�S� `P�[&� �0!&'�,1 G�S� ��Ts& ���DU3 33 32 3 3 25 2 2 2 34 4 43 2 3 9
��!L& v&/#!& &��� G){ &'�,�� 3u  �0D'S�3 3 24 43 2 3 3 5 33 3 52 53 59 5 2 4 4{J ��'� :��M .)�S��� u�  ;C�!�� �)�1 ,

t�� CD�� �1 ^&P�D ]+ P{1 �0�,"%& P�W� K�� , :m�S(  :%& K'��U ��� !]+ "�0�� 
K��� ,�u��E& �\/�� H)#T� P� ¡r  ;^�;�D .D : %& K'��U m�k� �K��� , : ��T 

K��� G�){ �'�!& n!< Y ^�Tk!& ., �U�${ pS� o(� *1 �'q1 �'� Y p�)�1U :" ]+
^�;�D .D "�0�"K�� , : %& KZ�@ ¤ :} .F��� G){ e��1 H! *'�� *1 pW�! *�\ �,3 34 42 3 5 2 35 5 39 3 2 33 33 ² 4 3 3

L& p 3 2 4 ����{ Z��Z� %&� ���q�& P���� %&� ���P�!& ��� *�P��� �U� 3 3 24 43 3 3 3� 3 3 34 4 45 53 5 2 6 52 3 55 4=��>{ G�!+ 
H!'� :} ��:� v&/� ��/q1 �T�  ��kT! tW� %& ., v�)\ ]'!� 2 3 2 9 3 34 4 4 43 3� 3 3 � 23 5 2 53 3 3 33 4 3 3=��>{? 

 P��T{1 H��h�q1=� ����> H��b��, Y CW���[ p��D1 .��D&� ,=� ���>W� '��D1� , Y P���
 K&',L&= ����> N/,�!&� ,=���� ,����> GS#� 'D&� ,=����> N�z!&� ,

 f��k�� Y=�� ���> ��U�)!& Y� ,=� ����> C��Sa!& Y ���#� 'D1� ,=� ����> ,
 �\����a!&�=� ���> e�����!& Y p���(0�W!&� ,=� ����> v�W����1 Y NP���{&'!&� ,

 K�Z�!&= ���� >N/,�!& H�� K�� ��Pa!&� :��P{ &/A ��! �P��W� 'D1� .k{ 
��#� 'D1 K��� ,H�D1 ., oTk� : f���� ��! �P��W� p�D1 ��P�{ .�, g���B ��P{ &/A

 o�T$T!& Y p�T��0!& K���� ,pWA/!& f��1� �\�a!& HaaQ� ,��, .D ��T� ]+ H��
=� ��� > C�,u#!& H�#��� ,j��(d H�!�hU .��!� H��D1 .�, oTk� �!� �P�W� 'D1 H� 

� ,N/,�!& c�#� Y ¡�W!L& f`����+ P�kT!& t�(a� Y %& HT{U �\�[ ��R!& K��
 K���� &/��\� ,`'#k��, .��D %& P��W� H���D1 .��, oTk��� ���! �P���W� '��D1 H����z(�] c�#���

 P�k��T!& t���(a� Y H��#, .��,� �����UL&=� ����> Y U'0R��, ��R��!& H�#���� ,
 .�#�'T!& �u�+ GS� H(�S#�=� ����?>  

= 

�
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� ���T� .��D %& P��W� .���XK���� ; :K'���U U�R��)�& %&  � ,����D ���D1 eU����L& Y

K�(  :K�(  ;�T� U�R)��  ,�0S�W� "F  ;n���R�� n,'� :K�� ,�0S)�& : �A&P� 
 %& K'�U� %& KZ�@  ;¤ :} p�  .F��� G�){ e���1 H�! *'��� *1 p�W�! *��\ ��,4 4 43 32 3 5 2 35 5 39 3 2 33 33 ² 4 3 3

�UL&4 2 3 2{H!'� G!+  :}�s ] 3u{ �)T�B �T, &'S� 7 33 5 38 2 2 95 4 43 5��W8{K��� , : p�W�!& p�(S  � ,��T�
K�� :^uD n uq Y ��W�b� *1 `�\? 

 Y ����#� '��D1 H��h�q1"C���Sa!&"= � ���> Y �\���a!&� ,"xUP)k��T!&"= � ���> 
 Y H��`�, .D&�"f��k��" Y �T\ ;"���:#!& *-��(!& ��k���"= � ���� > t���s .�,

$, .� �h�0, .D ��A&�D+ .� "�y&��+ ��d G�', .D %& P�W�HD �T� .D& .� PA�? 
�\�a!& K�� :"f�h�F� �!� `���E& ��aQ ��P{ &/A"? 

 Y pWA/!& HW(#��"i�FS)!&"H!'(D  :"mS� :�Sk, �[ GS�"? 
 Y %& HT{U ¡�W!L& C,u#!& K��"^&�UE&"= � ��� :>" H��  *1 ]'! ;K�� �T\ 'A�

¢ �a!& K�� ;�h�0, .D ��A&�D+ :¢�a!& .�! ~�PQ"?  ��Pa!� c�#�? 
 Y CW�[ pD1 .D& ¢ �a!& ��q1 P��"H��b,"= �� ���� ��U ����� > ��Pa!&

¢��SD P�A�$, .�� ���T� p�D1 .�D g��W{ .�� "�;  .D PTa, t��s ., : U�R�)�&
 %& K'���U � ����D '��D1 K���(  ,UP��D �'��� eU����L& Yl : %& K'���U ���� n��,'�

�T� K��� ,C�P�!& �0�, /F  ,nT� '�D� n���R�� :  ;�0S)�& m!Z�} pW�! *�\ �,² 4 3 4 3 3 3
 ���q�& P���� %&� ���P�!& ���� *�P��� �UL& p  .F�� G){ e��1 H! *'�� *13 5 2 6 5 93 3 2 3 24 4 42 3 5 2 3 5 24 45 5 5 35 3 3 3 33 3 4 3 3 32 3

 ���{ Z�Z� %&�� 4 3 3� 34 5=��>{PA�$, K�� ; :*�FdL&� :")(!& 'A?  ��a�Q "���, &/A�
& "#!� ,HSW� N/!& ., �Q1 'A� ,`���E& K��UE& H�  v&'b!−�S�1 %&�− ? 

�K�� ;`'#k, .D %& PW� .� : u�D V��!& GS� �T� ";  : �'�� eU���L& �,1 Y
%& KZ�@�  ;�0S)�(� *1 `&U@  ,UPD :} ��/�q1 ��T�  ��k�T! tW�� %& .�, v��)\ ]'�!2 3 2 9 3 35 2 53 3 4 4 43 33 3 3 � 24 3 3

 ��:� v&/�� 4 3 3� 3=��>{v�$a!& �\/D� , :W�!& ^�k� �,1 p � H�! m�!�(  ,.W$)a� *1
= 

��� 
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g��� :v��zF!& .�D& ��� P��� �, ! %& KZ�@�  ;����'�D Y KZ��� p{'�!&�G!��#� :} &<+�3 4 3
v���${ ^&U� .��, .A'!@����  �����), .A'T)!@���� 3 3 2 9 94 44 3 2 3 5 35 55 23 33 8 3 5{J v&Z��{L& :��M p��W�!& �'���`� ,

� :"v�zF!& .D �T#D �u�E& Z�1 �0S!&"? 
 P���T{1 H���h�q1=� ����>,&�  pk���!��z!=���>, U&Z���W!&� =����> p[�R���!&� ,

=���> ¡&�z!&� ,= ����> , Y pD]�P!&�"G��!&"= � ����> K��� ��Pa!&�
H�� U&ZW!& :`���E& &/| Hh'!& &/A ., ]+ %& PW� .� e��� HTS#� ] �u�!& &/A� ,

� "S#!& Y p�z�U&P!& K��=� �� ,� ��U ��� :>"N`'#kT!& H���� ?c�S)q&� 
 `�&` 'D1 f&��  ;H��−pk!��z!& 'A�− �;�!& 'D1� −���(!& .D �[�A− .D c���� 

 P���Z� .��D ������ �0�!���q� ,"��y&� p��D1 .��� "R��� p��D1 .��� N`'#k��T!& .��� �!����
 "R�� p�D1 ��P�{� ,"�y&� p�D1 .�� ��Q�� .�� N`'#k�T!& .�� f&���  ;p,�$!&

����Q1" , Y p���T��0!& K������"P���y&�Z!& o���T$,"=  ��� :>"� P���T{1 f&�U U&Z���W!&
j�(d H!�hU C�(D� ,H ��1 �! "R� 'D1 H� � ,¡&�z!&�K���� , �\��[ P�T{1 ��R�!& 

 P�kT!& t�(a� Y=� ���� :> t��(a� Y H�#, .�,� ���UL& K��� ,.k{ f`���+
 P�kT!&=� ���� :> .�, oT� ���(!& .D �[�A ,c�#� `���+ &/A� ,f���! .k{

 N`'#kT!&−D %& PW� .D .T{�!& PW� 'A�  `'#k�, .�D %& P�W� .D CW)� .− P�#D 
 Y p��k�a!& �\< �T�  ,K'0$, "R� 'D1� ,Hsu)q&"pWA/�!& K���� ,K��T\E& : ]

j�(�!& Y *�W{ .D& f�\<� ,��#�?! 
� �����A p�D1 .�lK��� ; : %& K'��U K���� :" �'�(! �y����!& "�a� ��!− `'��

V���!&−��0S\@)  ^�Tk!& ., U�� KZ�� m��\ ,��SW� "�TS  , ����1 ;UP�D �'�� *��\ �
 %& KZ�@�  ;�y����!& Y V���!&¤ :} ��/��q1 ��T�  ��k�T! tW�� %& .�, v���)\ ]'�!2 3 2 9 3 35 2 53 3 4 4 43 33 3 3 � 24 3 3

 ��:� v&/�� 4 3 3� 3=��>{? 
 P��T{1 H��h�q1=� ����> ,� pk��!��z!&=���> H����� Y U'b���, .��D P�#���� ,

= 

��
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=���> CW�[ pD1 .D&� ,=�� ���� − ���>��� Y N�z!&� , f��k=�� ��� − 

�� � ��> N/���,�!&� ,=����> e�����!& Y py�k����!&� ,=����> P����W� '���D1� ,
=���> H�'$�� .D&� ,=���� > *��W{ .�D&� ,K&'�,L& Y ��TAu\=����> .�D&� ,

 G��()�T!& Y `�U���$!&=����> "�R��T!& Y N����az!&� ,=� ���> Y p��(0�W!&� ,
 e��!&=����� >{ N/,�!& H�� K�� ��Pa!&� .�, g���B ��a�Q .k�{ ��P

 Y ¡��W!L& C�,u#!& K���� ,`�U��$!& .�D&� ,*��W{ .�D& Haa�Q� ,�T�L& ��P{
 Ca�ab!&=���� > t��(a� Y �\��[ P�T{1 ��R!& K��� ,.�F�R!& �[ GS� 'A

P�k��T!& : P�k��T!& t���(a� Y H��#, .��,� �����UL& K����� ,��a��Q f`�����+=�� �
��� :>�1� ,.�F�R��!& ���[ G��S� ��a��Q f`�����+ o,���$!& Y "��W(, ��R��!& f`U

 K�Z�!& v�W�1 ., ��ab!&= ����> `�P��T!&  '�B Y p��'�a!& K���� ,=� �
��� ��U ,���� :>��aQ f`���+? 

�K�� ;CT��q .� : K��(  ;f'T)R�  ,���S� &��\/�  ,���� Y ����� p�D1 .D P#� *�\8
P#� : %& K'�U v�aQ1 .� 8u0,� %& K'��U o�, �W�< ��WQ1 ��r  ,8��  ; KZ�@

 %&G!�#� :} ���:� v&/�� ��/�q1 ��T�  ��k�T! tW�� %& .�, v��)\ ]'!� 2 3 2 9 3 34 4 4 43 3� 3 3 � 23 5 2 53 3 3 33 4 3 3=��>{ ,
�0;�#D K��(  ,���! m(W�� %& ., CT{U *'�� *1 'hU1� : n;��W�! *��\ *+ %&'� 

K�� �d ,na;!& fu#)�& G){ P#� na;  ,���qL& nT)R��3 2 3 5 : "�h�!& ��!�13
GS� P$� P� C�TS\ ��\<� H�)��,1 n�!< ¬�SW� ] ��d ,H���D� H���D *'��� ��,L& Y H��q1 

e�q1? 
 Y H�'A&U .D ~�a�+ Hh�q1"fP�k," Y �T\ ;"C�!�#!& g!�zT!&"=  ���� ���U 

����> Y �\�����a!&� ,"xUP)k����T!&"= � ��� ,���> Y �������{ p����D1 .����D1� ,
"f��k��"= � ����� ��U ��� >� ��d NP� .D ���\� t��s ., ��T� .D %& P�W

H�D H��� C�T��q .�� ���, .�D ���T� .�� Ck���1 p�D1 .D P�� .� p��!&?  `����+ &/�A�
= 

��� 
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�Sk, K�hU j�(d H!�hU ;��aQ? �\�a!& K�� :" ��[ G�S� ��aQ ��P{ &/A
f��h�F� �!� .�F�R!&"pWA/�!& H�( &�� , ,��${ .�D& ¢ ��a!& K���� :" `����+ &/�A

�Sh P��y&'  G��S� .)��T!& &/��A "T)��[& P���� ,��a��QC��S"? N����Q'W!& K����� :" f&�U
.k{ `���rD ~�a�+"? 

�K�� ;��1 .� : %& K'�U U�R)�& �K��(  ,UPD �'� eU��L& Y V��!& :" %& *+
�0�, ����,1 P�"K�(  ,v�zF!& .D �T� ��(  , :%& K'��U ��� ! ,�0�����1 v���&

K�� : pW�!& H�� ���@ �K�� , : %& K'�U ��` �d�K�(  , :"!& �0�1 ��V��� ! *+
�,L���D ���&'��q+ ���A ���T�+� ,�0���, ������,1 P��� %&"K���� , :K���(  ,���T� ����(  : ����

%& K'�U !K�� ,�0����1 v��& : pW�!& H�� ���@ �K�� , : p�W�!& `��� ��d� ,
K�(  ,��D 'D1 ��(  ,n!< "�, V��S! K�(  :%& K'�U �� ! "W(�� �0�� '�#� *1 e��

K�� ,^&P�!& �0�, : Hh� .� gA/  %& K'�U �K��� ,���!& .�, H��  *�\ �, : ���# 
K�� ,^&P�!& �0�, "W�� ,�0��4 : %& KZ��1�¤ :} ��k�T! tW�� %& .�, v��)\ ]'�!2 9 3 35 3 33 3 3 � 24 4 43 3

 ��:� v&/� ��/q1 �T� � 2 34 43 3� 3 5 2 3 3=��>{? 
 Y PT{1 Hh�q1"fP�k�,"= � ���� :> ���1 .�� P��T{ .�� ��Q�� .�D p�S� ���d

�a!& .�� 8uhU �\<�.k ? ��P�a!&�K���H���  ^&�UE& Y ��Q�� ��R�!& =� ��� :>
 &/A GS��−N1  : �Q�� .D GS�− H�! .��D &<+ H��S� fU&��Q+� H��zq ����! c�#�

 P�k�T!& t��(a� Y H#, .,� ���UL& K�� ,v&'b!&=�� ���� :> ,f����! .k�{
�Q�� .D pS� c#;! c�#� `���+ &/A� :pz��&'!& g�0Q .D& 'A� ? o�(� ��!�

�� ��!��1 ��P{ ., PT{1 ��,E& ��B P ? ����D c!�k�!& ,��T� ��P�{ H�! P0R���
=���>.k�{ f`���+� , ? ����D c!�k�!& ,`'#k�, .�D %& P�W� ��P�{�=����> ,

c�#� f`���+� ? �\�a!& P�� �T� .D& ��P{�� ���.k{ f`���+� ,? 
�K�� ;�T� .D %& PW� .� : p�W�!& U�R�)��  ;UP�D eU���1 Y V��!& cS)q& �1 ��D

= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 �T�� ��DX ��D 'D1 K�(  ,l : �T� K��� ,�A`� l :"�y�� K��� ,�0S)��& :

 %& K'�U ")� &�`&U1 � ^&P�!�D ��D 'D1 f�,@�� ,�u�E& �PA�…  !"�y�� K���� :
 %& K'��U /�q@  ,�0S)(D f�,1 �, f'q1 �1 �T� 'D1 �0�  *�\ '! � ���D p�D1 K'�(D

 %& K'�U �A&`�� � %& KZ�@  :}]'!3 2 3 ��/�q1 ��T�  ��k�T! tW�� %& .�, v��)\ 2 3 2 9 3 35 2 53 3 4 4 43 3 3 3 �4 3
 ��:� v&/�� 4 3 3� 3=��>{ %& K'�U K�(  ,� :" v�zF!& .D& �uq Y ��kT�! `�\ *+

�T� ]+ mS 1 �, v&/#!& KZ� '!� ,��:� v&/�"? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� > .D&� ��R!& pD1� U/�T!& .D] HWk��

`�,H��? 
� ����A pD1 .� l %& K'��U .��K��� ; : *��\ P�{L "�a� �y����!& .��� ��!

 Ku�{+ H�D�)\ .�, tW�� ��T�  %& KZ�@�  ;���#�� ., %& �S� �T! ��! %& �0W�z  ,��SW�
�y���!& :} ���:� v&/�� ��/�q1 ��T�  ��k�T! tW�� %& .�, v��)\ ]'�!� 2 3 2 9 3 34 4 4 43 3� 3 3 � 23 5 2 53 3 3 33 4 3 3=��>{ " ,

!�( &' : �1 '�A Ku�{1 ��S#� G�){ &����\ ]� 8u��S� ��0! /�q@� ] ,%& K'��U �� %&�8
 %& KZ�@  ;�0! %& HW�z  ?�&�{G!�#� :} *+ %& &'(�&� �W�s ] 3u{ �)T�B �T, &'S� 9 5 9 3 5 34 3 3 8 7 38 2 2 95 4 43 5

 ��{U U'�B %&� 3 �4 5 3 3=�>{& K�� ,�0!&',1� �A&P  �0! %& "{1 �TS  ,eU���L : ���! ��,
����1� ��S)� P� ��q ., %& P��!�A�R�W� %& KZ�@  ;? :} p�  .�T! "�� p�W�!& ��0�1��4 42 33 2 5 6 4 9 6 33

e��L& ., ���P�13 2 23 32 3 4 45 2{H!'� G!+  :}���{ ��S� %&�� �4 3 34 3 5{? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� ,��� >H��`�, .D] HWk��? 

�.D %& PW� .� V�W� X :m!Z�1 ;^&P�!& Y &'WBU �T! :} *'��� *1 p�W�! *�\ �,3 5 2 33 3 ² 4 3 4 3 3
 Z��Z� %&� ���q�& P��� %&� ���P!& ��� *�P��� �UL& p  .F�� G){ e��1 H!� 3 3 34 4 45 53 3 3 3 33 5 2 6 5 93 3 2 3 24 4 42 3 5 25 5 54 3 32 3

 ���{� 4 3=��>{K�� ; :� %& ���$)  ,&UPD P0[ .T! H)T{U %& ., tW�8 ��0S{1� �0�
�0!? 

 Y ps'�k���!& f����\<"U'�����T!& UP���!&"= � ���� > Y g����zFS! HWk�����" t����)T!&
= 

��� 
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~��T!&�"? 
  *G!�#� H!'� :}�UL& p  .F�� G){ e��1 H! *'�� *1 pW�! *�\ �,4 2 3 2 33 3 32 4 4 43 32 3 5 2 35 5 39 3 ² 4 3 3{J K���L& :
��MN1 , :"Y ¬!���W� G��){ H��y&P�1 .��, e����1 H��! *'���� *1 p��W�! p���W� ؛ &!)(��"4[ �

.�P!& �y��` Ps'�� �|'S� Y g��!& K�q`E"? 
N1 : e���1 H! *'�� *1 �uk!&� �ub!& �0�S� ^��W�L& ., pW�! ��()�& �,� �Q �,

N1 �UL& Y .F�� G){ &�[ H�'�PD� HD *�P��� .�/!& Hy&P�1 ., : Y ¬!��W� G�){
�&Z�+� ���S! ]]<+ �0�S� �P�PR!& j�D�;!& H!&Z�+� ,�0S)�%& .�P! &? 

−p�W�! *��\ �, H!'� Y pW�!�D `&�T!&�  : P�Ta, ����W� � &����, ¢�S!��D ^p�h ��T�+�
 HD ��zS� �v�)#!�D Hh&'� ] G){? 

����
 ���: "f�\< G!�#� K'(� : Y U��Q� H��S� UP�� &� ��\ �W)a� *1 pW�! *�\ �,8
�\�RT!& ")� Y ¬!�W� G){ ,.TS! �1 ^&P�S! *�d�L& �PW� ., fP�w �A��0(�� ,��0�  .

&�k�� CWSB8"? 
��hZ!& K�� :"}�UL& Y .F�� G){{ �'�$�� ,H�y&P�1 "�)� Y ¬!��W� G){ f��#, ,

�UL& Y .�T)� G){ *'�� *1 ? �§*�FdE& ¨ K�(� H�P[� ^pR!& �'� ^p[ "\ Y
H)�Fd1 P�" ??? "")(!& Y C�!�WT!& P#D ��L�  "? 

 �§��L& ¨v�#!& �u\ Y :"�+� ,�Wa!& f����d "h %& K�� �TJn�!< M P�Ta, H��W�!
� �A��1 .�/!& .�\�RT!& ")� *1 H �#� ,7 � G�!�1 *��\ ,��| e`��  ��d UPD �'�

�0�us+� �0�, C�P�!& /q1 ., v&'b!�D"? 
~�a�+ .D& .� :" }e���1 H! *'�� *1 pW�! *�\ �,{ f�P�� .�, ,} Y .F��� G�){

�UL&{N1 , :�UL& ., �0���� G){ f�P� .F��"? 
H�!'� Y ���Wh .�D P�#�� .� :" } Y .F��� G�){ e���1 H�! *'��� *1 p�W�! *��\ ��,

�UL&{K�� , :")(!& �0�  &'�F�� G){ �A�`��� u  �A'T���1 &<+3"? 
= 

��� 
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= 
K�� *�T�S� .D P�W� :"H!'� Y K'(� x�a;!& m#T� :} H�! *'��� *1 p�W�! *�\ �,

�UL& Y .F�� G){ e��1{p�#� , :UPWD &���1 .�/!&"? 
�K�� PA�$, . :"§*�FdE&¨")(!& ,"? 

�;�1 PA�$, .�� :" }e���1 H�! *'��� *1 p�W�! *��\ ��,{ Cb�q�!& m�!Z� ,C���& ,
`��  m�[ *+� ,.T  m�[ *+ ,P#Dw 5"? 

��'#�
 ���:N1  : &'���z� *1 *�P���� .�/�!& U����!& "���� &<+ H�D t��S� ]� p�W�� �,
 G��S� G��(W� ] *1� ,H����` `���TqE &'#k���� %& U'��� *1 ,%& P��W#� .��, �UL& H��h�

 "��S� ���� '�A� ,�0��, "b�a� N/�!& ^&P��!& "hL �0y�(D+� �A��1 G!+ ��k)�
,�A�[ K�zD+� ��`�DE C�;)(T!& CaSbT!& G!+ CWk�!�D? ,C!'�Q� �[ �0! �&` �T 

&����� ] *1 t �L� ? 
�0��, e���L& /�q@D V@D ] /���a  ,�A�,1 "aT�&� ,�A�[ "zD� ,&'�Fd1 &<r  

�0y�(D+�? 
−N�&���!& K����  : G!���#� H��!'�=�U]& Y .F���� G��){ > P)R���� e'��(� G��){ f����#,

.��k�T!& ., &���\ *+ �d ,�0(�� ¬!�W�� gS���? 
H�, `&�T!& &'!�� :Hy&P�1 ")� Y ¬!�W� *1? 

")(!�D P)R�� e'(� �T�+ C!�P!&� nST!& *L H�S� ¢�S!& ��ST{ �T�+� &'!��? 
���R!& K�� :& �Sk� ]e<L& ., o� �!& ��R! ??�P!& HW�&'h GS� ~&�� G){? 

 .�,� ,�^&��$!& ., o�T� n!<� ,CD�0T!& �P[� g��!& �'� gh'� ")(!& ���\ *L�
n!/D G!�#� %& �,1 gWk!& &/0S  ,p�W�� ] �, GS� �&P�E&? 

 fP{� ��T� 'D1 1��§e��1 H! *'�� *1 ¨ *'��W!& 1��� ,^�)!�D}H! *'�� *1{^��!�D ? 
G!���#� H��!'� :}���P��!& ����� *�P�����3 2 6 53 33 3 54{J K�����L& :��MN1 , :" *�P�����− �R��#, ����

.�TSkT!&− e��1 ., ^&P�!& �\/q@D §UPD ¨���P!& ��),"? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 `&���T!&� ,K�Z��� ���d ����#� ����@�  ,^����[L& .��, �&�` ]� H��! j���Wd ] ���, ����#!&
��A ���P!& ��#D :G){ UPD ��ZB e��1 ., f�/q1 N/!& ^&P�!&�0{&�� &'(Sz� ? 

G�#T!&� : *�P���− *'�,�T!& �0�1 − ���� e���L& ��y&P�1 ., ^&P�!& �\/q@D 
 v&'��d ����! P����� G!���#� %&� ,H��! j��Wd ] N/��!& ���0,�z{� ,"��y&Z!& ���0��),� ���P�!&

��q�&? 
����
 ���: "K'(� :�0T#s� ���P!& ��), .�\�RT!& ., ^&P�!& �\/q@D *�P���2 5"? 

~�a�+ .D& .�: " }���P!& ��� *�P���{N1 , :K�h�!& /q@D ^&P�!&� ��)T!&"? 
H!'� Y C,��� .� :}���P!& ��� *�P���{p�#� , :�&�F!&"? 

��'#�
 ���: G!�#� H!'� =*�P��� > �0y�(D+� ^&P�!& �\/q@D=���P!& ��� >N1 : ]
 ����` G!+ `'#� CaSbT!=��q�& P��� %&� >� ,H�y��!�1 �b��� ,H���` �&Z�r�D "�#h

n!< G!+ "Q'� �TD �\�,@�  ,�A��B ~'  C�!�� �0)TS\?  
N`U��T!& K�� : G!�#� H!'�=���P!& ��� *�P��� > C�S(! ����� f�T�� ,K��T!& p�#�

Hy�(D? 
K'(� *�\ P�� .D �D�h .� :" H��S� /�q@� %& H�h� H�D P���� u�T� "�T#� P�{1 ��!

H!'� p�#� ,H�, H:{ *�\ ]+ ���P!& ��� ., ���[ :}������P!& ��� *�P{"? 
G!�#� H!'� :}��q�& P��� %&�3 53 4 2 4 5 5 3{J K���L& :��MN1 , :" N/�!& H��` U�0�+ P��� %&�

��q�& xUP� HD"? 
��S!& 'D1 K�� :"p�#� :.�P!& �Z�"? 

����
 ���: "K'(� : Y H�)�]� "A1� .��,�TS! P�1 �,� ��q�& C��� ��! P��� %&�w
A��+ ��S)(D ,H���h�UL& Y ����Fd+� � ?�0! K'(� : H�!� ��! %& P��� �, &'WSs� 

�|�W�1� ���P!& Y CWB�!& ., ��k��1 ^&'A1 H�!+ �\'�P� �, ] ,&'ST�&"? 
H!'� Y .ka!& .� :" }��q�& P��� %&� ���P!& ��� *�P���{K�� , : .��� ��! '!

= 

��� 
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= 
���RF! ���P!& ��W{ ]+ �0�, ��k��1 GS� ��F� v'�< ��! `&U1 ��, &�P�U1 ,��k��1 GS� 

%&"? 
~�a���+ .��D& P��Ta, .��� :"}����q�& P����� %&�{ N/��!& .�P��!& U'��0:! ,�0S)��(D ,

��q�& xUP� HD N/!& ,f^��s+ *�P���"? 
G!�#� H!'� :}���{ Z�Z� %&�� 4 3 3� 34 5{J K���L& :��MN1 , :" ����{ ,��0(� ] Z��Z� %&�2 5

H��[ Y"? 
��S!& 'D1 K�� :"}Z�Z�{ ,H�S, Y }���{{f�,1 Y "? 

����
 ���: "K'(� : ] Z��Z� %& *L ,���! �P�� ��WS�� �! ,��q�& ��`U1 �)�1 *+w
 H�1� gS�� ]� �0(�}���{{H(Sq �,1 f��DP� Y 3"? 
H!'� V�W� .D& .� :" }�UL& Y .F��� G�){ e���1 H�! *'��� *1 pW�! *�\ �,{ ,

"��S� /��,'� *'TSk�T!&� UP�D �'�� n!<� %& KZ��1 ,���zS�� P)�[&� &����\ ��TS  ,
eU��L& Y &/A P#D G!�#�� xU�W� :}P#D ��, �,r 5 2 3 ¥ 3 9 4 3 ^&P  �,+�8 93 4 4 3{ ,JP�Ta, �U'� :�M ,

 &�^��[ *+� ,�A'S)� &�^�[ *+ ,U��F!�D eU��L& �,1 Y .��,�T!&� pW�!& %& "#$ 9
�A�`�  &�^�[ *+� ,�A�PW#)�&2 3"? 

N�'��$!& .��D& K����: " C����& f/��A *1 .����q- Y ,P��A�$,� ,V���W� .��D& .��� N�U
H!'(D Cq'k�, :}^&P�  ��,+� P�#D ���, ��,r 3 54 9 3 94 43 2 3 ¥ 3{J P�Ta, :�M *L H�h� �k��S! ���!� ,

 C����& m��!Z� ���zS��� P)��[&� &�����\ ���TS  ,C��S� .�TSk��T!& Y� m����\ UP��D �&Z��B
H!'� &/A .�W�� ,e�qL& :}�UL& Y .F�� G){{"? 

 'D1 K��V�a�!& ��#h :" "h�Z� K�� H�L ,�'k�, ]� ���� ��A �A ��!} *�\ �,
�UL& Y .F���� G��){ e����1 H��! *'���� *1 p��W�!{ H��! *���\ �UL& Y .��Fd1 ���TS  

e��1"? 
g!�s pD1 .D p�, K'(�� :" C��& *1 ^�TS#!& ., C��Th H�S�� �:�!& HWh'� N/!&�

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�k�� ] �F!&� �q H�L ,Cq'k�, ��B"? 
#� H!'�G!� :}tW� %& ., v�)\ ]'!3 3 3 � 23 4 4 43 3 3{J K���L& :��M? 

N1 : ^&P�  ��! ��D1� ,�y���!& ��! "{1 H�1 fUP�� f��;� HD tW� %& ., v�)\ ]'!
 .�, ^&P��!&� C�T���!& .�, ��/�q1 ��, gWkD %& ., P�P[ v&/� ��D�QL e��L&

n!< C{�DrD %& ., p{� K�Z� "W� e��L&? 
�S!& 'D1 K��� :"K'(� : PTa, C,L �y���!& "{1 %& *1 ]'!�"? 

������
 ����: " e����L& .��, &�/��q1� &'��T�B .�/��!& UP��D "��AL f���\< G!���#� K'��(�
^&P�!& :}tW� %& ., v�)\ ]'!{K'(� , : Y UP�D "�A1 ��! tW� %& ., ^�;� ]'!

�� �T�  G;� %& *1� ,CT���!& ��! "a, %& *@D ,µ'�aT!& �'S!&® 4 5 ";�� ] H��1 G;w 4 5
 P0R�T!& P0�[ &P�{1 v/�#� ] H��1� ,*'�()� ��, ��0! .��W� G�){ �A&PA <+ P#D �,'�8 8

 %& ]'�U o, UPWD f'T�P0[ N/!& �%& .�` &�Q��3 8"? 
G!�#� H!'� Y� :}tW� %& ., v�)\ ]'!3 3 3 � 23 4 4 43 3 3{J K���L& :��MK&'�1 ,: 

�����: UP�D "AL tW� %& ., v�)\ ]'!  .�, f�/�q1 ��T�  �0k�T! ,�|/�#� ] *1
��Wh .D P�#�� ,�`�)�� ,PA�$, ,.ka!& H!�� ,��:� v&/� UPD e��1 ^&P ? 

 ���
!: .�, ��0S$#� Y ��k�T! �y����!& ���! "a��� H�1 Y tW� %& ., v�)\ ]'! 
PA�$,� ,.ka!&� ,����A 'D1� ,V�W� .D& H!�� ,��:� v&/� UPD "A1? 

����A 'D1 K�� :" :�p�# :�y���!& "{@� ¡1 pTS� Y tW� H�1 ]'!6"? 
�T�L& .� :H!'� Y :"}tW� %& ., v�)\ ]'!{K�� , : �0! "{1 *1 %& ., tW�

CT���!&"? 
H!'� V�W� .D& .� :" }tW�� %& .�, v��)\ ]'�!{ *1 "�W� �y����!& m���\� ,C���& 

 pW�!& �#W� ���D�(S! f'�S#h ��T��, &'D��Q1 &<+ ,�,L& Y8 *1 �0��S� %& ���{� ,*
&���\ �1 u�S� H�, &'S\@�8 ? ,H�, *'S\@� ] &'���  ,H),1 GS�� pW� "\ GS� n!< ��{7 5

= 

��	 
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= 
H�S� %& �|/� ]+ &���\ ]� u�S� H�, *�/q@� ]� ,H�, *'S�� ]�8 6 ? H,�{ %& *�\�

 P�TaT! ]+ p�W�! H�Sa� ��S  ,&P�P[ �T��a� �0�S�w 8 8� ?& .�, tW�� P�� *��\� Y %
 .��, ^&P���!& /��q1 Y ,UP��D �'��� H��!'� n!/��  ,Ku��{ H��),L� H��! �����T!& *1 Hy�;���

eU��L& :}��:� v&/� ��/q1 �T�  ��kT! tW� %& ., v�)\ ]'!{"? 
H!'� Y .ka!& .� :" }tW�� %& .�, v��)\ ]'�!{K��� ,C���&  : ��#z, *��\ %& *+4 2 5

1 .�, ^&P��!& &�/�q1 ��+� ,CT���!& C,L& f/A3H�D &��,��� *1 "�W� UP�D eU��� ?K��� :
%& HS{1 �d ,�0�S� n!< %& v�# "? 

%& K'� Y .ka!& .� e�q1 C�&�U Y� :" }tW� %& ., v�)\ ]'!{ n!<� ,C��& 
 pW�!& v�aQ1 /q1� ,UPD �'� � %& *��\� ,H�D &��,�� *1 "W� eU��L&� ����T!&3

v�)�!& �1 Y g)\ P� G!�#�� xU�W� :��T!& ��!� ,H),1� PTaT! Ku{ eU��L&� ��
 Y �0��!+ KZ��� *1 "�W� eU���L& &����1� �����T!& &�/�q1� ,�0SW�� C,L HS{1 .��

%& K���� ,n��!< :}tW��� %& .��, v���)\ ]'��!{K�L& v���)�!& Y p���#� , ? ������T!& *1
��! Ku{ eU��L&�"? 

�;�1 .ka!& .� N�U� :"}tW� %& ., v�)\ ]'!{K�� , :}tW�{, v/�#� ] *1 
UPD "A1 ., &P{18"? 

"����
!: ��k�T! C�!�0h G�S� f��1 "T#D &P{1 /q&�� ] *1 tW� %& ., v�)\ ]'! 8
~�a�& .D& ,PA�$, H!�� ,��:� v&/� ��/q1 �T� ? 

����
�
!: *&����B p;��)(T!& H��D �)���,- N/��!& *-���(!& '��A� tW��� %& .��, v���)\ ]'��! 
��:� v&/� ��/q1 �T�  ��kT! �y��b!&?N`U��T!& f�\< ? 

-$�.�
!: H��S� ��, ��S� �d ���zF!& "T� .T! ���� H�1 ., tW� %& ., v�)\ ]'! 
��hZ!& .� N�'$!& .D& f��{ ,v�) ? 

����
 ���: ""�W� f����D P� �, ,v&'b!�D n!< Y K&'�L& G!�1�5 ?H�!'� *1 n�!<� :
= 

��� 
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= 
}tW� %& ., v�)\ ]'!{ *�` G�#, GS� U'ba, ��B ��� �q ,® f/A "\� ,G�#,

 ��0�, ^pRD /q&�� ] H�1 %& v�)\ Y tW� P� �T, ,j�\< .T� ���\< p)!& ¡�#T!&
n!<� ,C,L& f/A : "�AL �����T!&� ,C�T���!& Ku�{+ � ,C!�0$D "T� ., &'ST� �,

�0! g)\ �T, n!< "\� ,UPD ? n�!< ., iF� *L Hh� u  ,n!/\ n!< *�\ <+�w
%& ��� P�� ,G�#, *�` G�#, K'�(!& Ca�Q g�h'� C�!]` ����D ,n�!< "��D ��F!& 

HQ'bFD"? 
pWs�(!& K�� :" tW�� ��, �0a�Q1 ;K&'��1 G�S� tD�k!& %& v�)\ Y V��!& cS)q&�

 ����1 ,UP�D �'�� *��\ ��TS  ,���SW� .�, G�S� C�,�a, m��\ ��r  ,�y���!& Ku{+ .,
 %& KZ�@  �y���!& G!+ V��!&¤= tW� %& ., v�)\ ]'! >a)D N1�y���!& "�S."  

G!��#� H!'� :}���:� v&/�� ��/�q1 ��T�  ��k�T!� 2 3 2 9 34 43 3� 3 5 2 53 3 3{J K����L& :��MN1 , :" ��!���!
o��R� �T�@RD KZ�� *1 "W� ^&P�!&� CT���!& �\/q1 gWkD ��:� v&/�2"? 

����
 ���:N1  :"��:� v&/� ,^&P�!&� CT���!& �\/q@D ,%& ., ��!��!"? 
����A 'D1 K�� :" :T!��:� v&/� eU��L& ., ��/q1 �T�  ��k"? 
��S!& 'D1 K�� :"p�#� :��:� v&/� ^&P�!& ., ��/q1 �T�  ��D�QL"? 

~�a�+ .D& .� :"}��/q1 �T�  ��kT!{�)#�Q �T�  ��)D/#! ,"? 
��Wh .D P�#� .� :"}��/q1 �T�  ��kT!{K�� , : ^&P�!& .,}��:� v&/�{"? 

H!'� V�W� .D& .� :" } �T�  ��kT!��:� v&/� ��/q1{K'(� , : "�W� UPD �y��B
K'(� �0! �0Sa� *1 : �0�!+ �P(�1 G){ ¡�b� ., v/�1 ] ¡1 ]'!} ��T�  ��kT!

��:� v&/� ��/q1{"? 
K�� ,����A pD1 .�� :" %& K'�U K��� : V����!& `'�� P{L �y���!& mS{1 �,4 �5

�� *�\ G){ ,�0S\@�� ^�Tk!& ., U�� KZ�� m��\ ,��SW� .,� Y V���!& o��'  ,UP�D �'
%& KZ�@  ,�y���!& :}��kT! tW� %& ., v�)\ ]'!{ ,¬SD G){ ,=�W�s ]u{8{"? 

= 

��
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= 
K���� ,�P���W� .��� :" K���(  ,.�#W��� &'��S)�� .�#W��� .�\�R��T!& .��, *'TSk��T!& ����1

 %& K'���U� : *+� ,�\�P��� G��S� H��D &�'��()  ^&P���!& �0���, &�/��q@� *1 &�U���)q&2 9
#W� ���, ")� f'T)SW��A'S)(� �1 *' !&'!�(  : �0��, "�)�� ,�0��, C��P�!& /�q@� "D5

�T0�)S\ .����F!& &'WSs� ,�P�W� K�� ,*'#W�"? 
K�� ,�;�1 �P�W� .� :" � ,C���1 C�, UPD eU��1 ^&P  *�\§C���L& ¨ ,�TAU` *'#DU18

�����` C)� �����P!& .,�"? 
~�a�+ .D& K�� :m!Z� �T! :" }tW�� %& .�, v��)\ ]'�!{& , %& K'��U K��� ,C���

� :"H�!'(! ,<��#, .�D P#�� ]+ H�, ��� �! ^�Tk!& ., v&/� KZ� '! � : ,%& p�W� ���
K�h�!& ^�(W)�& ., p!+ g{1 ")(!& Y *�FdE& *�\w"? 

P�� .D& K�� :" .�D ��T� ]+ ,�y����!& g{1 ]+ �b� .T, P{1 .��,�T!& ., .�� �!9 4 5
���� ]+ &�����1 G��(S� ] "��#h ,v���zF!&8K����� ,H��(�� v : ����! ���, ,%& K'���U ����

%& P�W#� G�){ %& .��` Y P�A�$� �'�� .�a� ,�y����S!�5 ! %& K'��U K��( � :§ '��!
x��B �$� �, �T� �� �,L& &/A Y ��D/� !%& K�� : "�{1 *1 "�W� *'Sa)k� &�`'#� ]w

��!"¨? 
G!���#� H��!'� :}���W�s ] 3u��{ �)��T�B ���T, &'��S� 8 7 33 5 38 2 2 95 4 43 5{J &K�����L :�MN1 , :" .��, &'��S� 

g�s Ku{ '0  e��L& ^&P � �y���!&"? 
�0SW� C,L �0Sa� �!� �y���!& �0! "{1 *1 ,C,L& f/| G!�#� H�z! ., &/A�? 

����
 ���: "UPD "A1 ., .��,�TS! f�\< G!�#� K'(� :}&'�S� { *'��,�T!& ��0�1 ,
}�)T�B �T,{ .�\�RT!& K&',1 ., ,}]u{{ H!u{rD , ��!}�W�s{"? 

��S!& 'D1 K�� :" �0W�s �dJN1 :�y���!&M−K��(  ,�0! �0S{1�  :} �)�T�B ��T, &'�S� 
�W�s ]u{{"? 

K�� v�zF!& .D �T� .� :" %& KZ�@ }��W�s ]u�{ �)T�B �T, &'S� { %& "�{@  ,
= 

��� 
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= 

�0! CT���!&"? 
N�k)!& K�� :"  %& Gk�� ] �, g�z!&� ,H�  %& Gb#� ] �, Kua!&H�"? 

NP����T!& K�� :"�0;#D K�� :H!'� :}�W�s ]u{{ "�\� ,g��s Ku{ "\ ,P{&� 
H��!'� "��T)a� .���!� ,����{ &<+ ���WF�� ,"��{ &<+ g���z� ���T�+� ,����Wq �&���{ :

}]u{{ ,��R!�D }�W�s{ ���Wq� ,��R�!�D �&��{ '�A �&��a!& n!/�\� ,oWz!& Y 
z!&� ,��R!& C0h ., C,�a!&� "a!�D �S�)� �T�+� ,oWz!�DoWz!�D ��WF!&� g�? 

 �§g�z!&¨ : gA/��� H��S� i��� C#W)!& �'q *L ;H�  C#W� ]� HD </S)� N/!& 'A
 .��, ���\< ���, Zy���h� ,H���/!� H��W�zD§g���z!& ¨− ����A�A − &'����\ x�R��!& "��A1 *1 ���T! 

 K���)!& *'A���  ,�P��  v�W�@D� ,"a� ] Hh� ., ��'#T$�� K&',L& *�/q@�
L& nS)! �A'T�B &<+ �0�,H!'(D �|'S� g�z  ,�P���!& v�W� :}�W�s{ "��!` H�� � ,

v�W�@D �Wk)�, *�\ *+� ,H�, K���)!& g�s� P���!& o�W!& Y gS()!& �&'h"? 
C�z� .D& K�� :" C�T���!�D H�! ~�a!+� e��L& ., /q1 N/!& K�T!& C{�D+ GS� i�

�0S�Sa� �P(� *�\ p)!&"? 
*��{ 'D1 K�� :" G!�#� H!'�=&'S�  > ??? P�� <+ �y����!& C�{�DE @R��, �,L& &/A ��!

 ��, �'�T� Y ^&P��!& K�, �&UP�&� P�\')!& P��� �,1 H��!� UPD �'� "W� �0S�Sa� tW�
K'��!& f��1 �d ^&P�S! "�T!& Y v�)#!& o�� P� *�\ <+ �)T�B"? 

�=]u{ >N1 :HWk\ Y ]u{ *�\ �,= ?�W�s >N1 :H�&< Y �W�s ?H��` Y HS\� �# ��? 
 *+ K'� ., G!�1 K'(!& &/A�=�W�s > G�!�1 ����@)!& G�S� �u�!& "T{ *L ,P�\@�

P�\')!& GS� HST{ .,? 
 K�� �=�y���!& p! mS{1�>pD�zF!& K�� , :.�D�� GS� �P(� ., *�\: 

�y��B �0! .�� �S  `�0$!& Y H! *<�� �! ., �0�,? 
a� �! ���[ &'T�B &<+ &'��\ .�! ,H�  H! *<1 ., �0�,� U��� j^�h� f'S\@� *1 �0! "

= 

��� 
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 &���q ��D'�S� p�  %& ��S#� *+ e���L& .�, ���P��1 p�  .�T! "�� pW�!& �0�1��8 2 3 2 2 32 2 3 2 33 5 5 2 5 54 45 3 24 4 4 4 45 4 3 2 6 34 3 3 32 6 9
�B %&� ��! ����� ���, /q1 �T, &��q �����5 5 5 3 53 25 3 3 22 2 2 9 8 23 4 4 4 4 43 52 5 3 2 ��{U U'� 3 �4=��>?  

                                                                                       
= 

H)��{@ ? 
G!���#� H��!'� :}%& &'��(�&�3 5 9 3{J K�����L& :�MN1 , :" %& .���` �����{1 G��S� &': ���{�

H��#��R��"? 
����
 ���: "K'(� : .�, f/�A P�#D ���[ ����` Y &'S#�� *1 ,&�`'#� *1 %& &' �q�

1� ^&P�!& /q1 Y �)S#  �T\ ,���!+ H�  P0#� *1 "W�3 2 5 .�, �TA'T�/�q1� ,C�T���!& "�\
��! ua� *1 "W�"? 

G!���#� H��!'� :}����{U U'���B %& *+� 3 �4 5 93 3 4{J K�����L& :�MN1 , :" ,f`���W#! U'���B %& *+
�| ��{U"? 

����
 ���:p�#�  :" }U'�B{ f`��W� ., *�T�E& "A1 v'�/! ,}���{U{ *1 ,��| ,
�0�, �0)D'� P#D �0W��#�"? 

���
/�
 ���: }U'�B{ " ,^&P�!& ., ��/q1 �, ��! ��B 4}��{U{ ����L ��T{U 9
f���!�1"? 

N�RF,Z!& K�� :" ^&P��!& C{�W)��& .�, ����, ��  ��, P�#D f'T)�(�& &<+ ���1 f��#,
���S� v��� ��T{U� ��! ��B ,H�  ��! *<�� *1 "W�"? 

U'��!&� :%& ^�T�1 ., ��&? 
��'#�
 ���:U'��!&  :v'�/!& ���� KZ� �! N/!&v')� ., "\ GS� v')�� ? 

=��{U >�W�s ]u{ �0S#h� ,�y���!& ��! ��D1 ��{ ,��D? 
��{�!&� : G!��#� % C#�&'!& CT{�!& C�Q j�Wd+ GS� K&` %& ^�T�1 ., ��& , ��T\

 G!���#� K����=C#���&� C��T{U �< ����DU "��(  x'D/��\ *r��  > G!���#� K�����= p��)T{U�
^p[ "\ m#��?> 
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}eU���L& .�, ���P��1 Y .T! "� pW�!& �0�@�{ e���L& �^&��� Y� } ��S#� *+3 2 3 2
&��q ��D'S� p  %&8 22 3 5 55 4{ �Q 3uq+� ���T�+ 8 32 4 8 3}����, /q1 �T, &��q �����2 9 8 25 3 52 4 4 4 45 2 3 2 5{ ^&P��!& .�, 3 4 42 2

 ��W���� ���P!& p  ��! H�#;� *@D2 25 5 24 45 5 53 3 72 6 3 3 3 4 ��q�& Y}������! �{ ��D'��< } U'��B %&�
��{U{? 

 �����{ ����S� %&� �0���, .�,@��  "��W� .��, %& &'����q P��(  n��)���q &�P����� *+�� � 2 24 4 4 43 3 5 3 2 2 3 34 3 5 32 3 3 3 3 3 23 5 5 2 3 3 53 3 4 5 4
=��>?  

}&�P��� *+�5 4 5 2 4 3{ e��L& N1 3 2 3 32 2}n)���q3 3 4{ K'�(!& ., &��0�1 �TD 2 2 33 32 4 5 33 4}���q P�( 5 23 3 3 %& &'
"W� .,2 23 4{ ���!�D UPD "W� 4 2 5 32 4 2 3 2}�0�, .�,@ 2 25 32 4 3 33{ *+ n�!< "�, &'#�')�S  &��1� 8u)� UPWD 2 3 2 9 3 33 4 4 5 3 3 3 33 2 22 8 2 3 � 4
 &�`��5 3}��S� %&�4 3 3 3{ H(SFD 4 4 2 3 4}���{4 3{H#�Q p  2 5 4=�>? 

                                                                                       
=� > K�Z�!& gW� �\< ? 

� .� CRy�Xm�!�� ; : m��D g���� m��#D ,�A&���1 ^&P�  Y C��, "�A1 ��#D ��T!
 %& K'�U ��`u�(D H��  m��#D� ���#!& pD1 ^&P  Y  ��| ��0)Sq`1 C�$�Pq m���\

 %& K'��U ��A-U ��TS  ,��0�S� G��D .��{ ��#!& pD1 GS� � ,�P�P�[ C��U ��0! ~U
K��� :"�0! N/�!& ��0�S� &�`���� �A����1 �0! &'(Sz� *1 �)�1U *+&'S# ��  ;�"&'!��� , :

V��W#!& K���� ,�0! N/!& H�S� &�`U� f'(Ss@  ,%& K'�U �� �#� :%& K'��U ��� ! ¡+
 %& K'��U K��(  ,�TSk�, m�\8� :" %��  ;K'�(� ��T\ .��� *r�  ,n,u��rD ��S�14 2

n�'q1 p�D&� nk�� P �  ,n�Z$� : "��(�� ,g�SzT!& P�W� .�D  U��a!& .D " '�
!& P�W� .�D g�!�s p�D1 .D p��D '�q1 �P�ah .�D ���T� .�D C�W)� n���S{� ,g�SzT

�0  .D  U�a!&"K�(  , :K�� ,%& K'�U �� NP�� x&< �, :" m� ` N/!& K�T!& .�@ 
";�!& �1� m�1"�0! mS(  , : ,����� %& P�W�� ";��!& p��W! K��T!& &/0  mWQ1 *+

K�(  :�{1 H�TS� ��, ^pR�! &/�A *+ ,H!'�U n�1 �S�1 ¡+ %& K'�U �� %&� N���B P
= 

��� 
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= 
 *�\ K�, ., C���1 .��R� ., �)WQ1 �, %& K'�U �� p! gk){�  ,";�!& �1 ��B�

 %& K'��U K�(  ,p#,� :""�# &" ;H���S{� H��'q1 p��D&� Hk��� V��W#!& eP��  ,
���0�  %& KZ���1� :}��  %& ���S#� *+ e����L& .��, ���P���1 p��  .��T! "��� p��W�!& ���0�1��4 4 4 4 45 4 3 22 3 2 33 2 6 32 5 54 3 2 2 33 3 32 6 4 9 p

 ���{U U'��B %&� ���! ������ ����, /�q1 ��T, &���q ����� &��q ��D'S�� 3 � 2 2 2 9 8 2 8 24 4 4 4 4 45 5 5 3 5 5 53 25 3 3 2 23 53 52 5 3 32 4=��>{ ,
 K���, fP��� Y ���0S\ &P��W� .��R��� �u���E& Y C�����L& .��R��#!& *����, %& ¡���z�1�8

 %& ����, ., 'hU1 �, o, HD v�;�¤? 
 Y �\�a!& Hh�q1"xUP)kT!&"= � ���� ,��� � � ��� ,�� >− p�(0�W!& H���

 Y"e��!&"= � ���� >− : .�D PT{1 ��d �QL& v'(#� .D PTa, V�W#!& 'D1 ��d
 P�W� .�D `�W� .D G�a� p�d ~�a�+ .D& .� ���D .D ��'� ��d NU�z#!& U�W$!& PW�

HD �0�� H�D1 .� ��DZ!& .D %&? 
�\���a!& K���� :" ���!� �Sk��, ���[ G��S� ��a��Q ��P��{ &/��Af���h�F�" H��( &�� ,

pWA/!&!! 
� N�&�!& *+ �d ,C#D�), H! e�U �T�+� ,K'QL& Y ~�a�+ .D PTaT! ��� �! �Sk,8

 ������D .���D ��'���� .����−N`U����z#!& U����W$!& P���W� .���D P���T{1− Y ����T\ ;c�#���� 
"g��()!&"? 
� V�W� .D %& PW� .�X :}��L& .�, ���P��1 p�  .�T! "�� p�W�!& ��0�1��2 2 33 3 32 3 2 34 4 4 45 52 6 32 6 4 9e�3{ :

K�� ,HD�aQ1� V�W� : pW�S! &'!��� : %& K'���! n��+ P0R��� ,H�D m�h �TD ��,-
KZ�  ;��,'� GS� n! .ab��! :} ��T, &���q ������ &���q ��D'�S� p�  %& ��S#� *+9 8 2 8 24 4 42 2 23 35 5 5 22 5 34 5 35 4 4

�����, /�q12 5 32 4 4 5{ ����! ������� ,����, g���Q1 ���T, &���q ����! c��SF� �(�Pb��� �����T�+ ,8 8 8
!&K�� ,H�S� �)�\ N/!& x�R :K'(� V�W#!& *��  : KZ��� ��! C���& f/�A *1 g�{1 �,

K�� P(! ,���P!& p! *+� ���  :}���, /q1 �T, &��q �����2 9 8 25 3 52 4 4 4 45 2 3 2 5{ ��T, &���q ¡��z�1 P(  ;8
K��� ,c#� Cy�, p�, /q1 :}��! �����2 25 3 4 2 3 3{p! ��B *'�� *1 'hU1� ? 

= 

��� 
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= 

 Y P��� Hh�q1"f��k��" − Y N�z!& H(��s .,�"*���W!& o,��h"= �� ��� >− :
V���W� .��D& .��� ¡����&�F!& ^���z� .��� �����h .��D& .��� ����${ p���d?  `�����+ &/��A�

*��)S� H�  ;c�#�: G�!�L& : "����� ,&����\ ��0� ~�P�Q ;&/�A ¡���&�F!& ^��z�8
��Tk!�D ��b� �!� ,�!P��?� C����!& : g{�Q &/A P���"��k�)!&"c�#� ;? 

� %& PW� .� V�W� .DXK�� ; :V�W#!& K�� :m!Z� wY :} *'��� *1 p�W�! *�\ �,3 5 2 33 3 ² 4 3 4 3 3
�UL& p��  .F���� G��){ e����1 H��!4 2 3 23 32 4 43 32 5 59 3{ p��W�!& j�q@��  ; � *1 H)!@���� ,p,u���rD

 ��0S\ &PW� .��R� �| %& p�!PD@  ,GD@  p�, /q1 p)!& C���L& .��R#!�D p�W��a�8
H�P� Y p!�, ,�h��? 

& Hh�q1 Y N�z!"*��W!& o,�h"= �� ��� :> .�D %& P�W� ���d o��\� .�D *���� ��d
H�D V��W� .�D& .�� P�A�$, .�� ���$� pD1 .D& .� ~�a�+ .D& .� ��U`+?  &/�A�

*�)S� H�  ;&Ph c�#� `���+8: 
G!�L& : Hz(��@  ^��#;�!& ��#D .�� f&�U H�S#!� ,.#�� P�� �!P, ;~�a�+ .D&

ª@�� �T\ pWS�!& .� f&�U P��?� C����!& : '�A� ����#, �u�\ H��  o��\� .D *����
c�#�? 

 �!��Q p�D1 .�� p�WS�!& .�� ~�a�+ .D& .� fP�kD P�T{ .D& .� N�z!& f&�U �d
tD�k!& 'a�D H��? 

Hz(�1� pWS�!& .� Hk!` tD�k!& `���E& Y ~�a�+ .D& "#!�? 
� V���W� .��D %& P��W� .��� XH��!'� Y :}��T! "��� p��W�!& ���0�1��3 4 2 5 6 4 9 3 6 33 .��, ���P���1 p��  .3 24 4 42 5 2 3

 %&� ���! ������ ����, /q1 �T, &��q ����� &��q ��D'S� p  %& �S#� *+ e��L&5 53 3 2 2 22 2 2 9 8 2 8 2 3 25 5 3 5 5 5 23 5 34 4 4 4 4 42 23 5 32 5 33 32 4 4 4
 ��{U U'�B� 3 �4 5 3=��>{ .�, C����1 .�#DU@�D Hk��� eP) �  ,UPD �'� ��1 V�W#!& *�\� ,5

A m!Z� .�{ V�W#!& K�(  ,gA<C��& f/ : %& ¡�z�1 P(!G!�#� g�{1 �, .�)Sbq 
 %& ¡���@  ,��WA< C����1 .�#DU@�D pk�� m�P�  UPD �'� j��1 ¡1 ,���P!& �T| p! *18
= 

��� 
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= 
 %& ��P�� p)!& ����T!& 'hU1 ��1� ,&PW� .�#DU18¤? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���> Y ����{ p�D1 .�D&� ,"f��k���"= � �
���� ����U ���> Y H����`�, .��D&� U/���T!& .��D&� ,"�T0���k����" Y ���T\ ;" UP��!&

U'����T!&"= � ����> Y p��(0�W!&� ,""y]P��!&"= � ���� > �����{ p��D1 t����s .��,
 ���d N�b�T!& �!��Q .�D %& P�W� .�� ��TA��B� p,U&P�!& P�#� .D *�T��� N�&�!&

H�D V�W� .D& .� CaSs pD1 .D pS� .� �!�Q .D C���#, ?#�� f`����+� G�S� c�
�h&�!&? 

� V�W� .D %& PW� .�XK�� ; : �0��S� "�#$  ,*'#W�� ���1 UP�D �'�� *��\ �T!5
 pW�!& � ,.����Td "��(� G�S�� C�y�, V��W#!& H�T� GS� "#h� ,�WA< C���1 .�#DU18

V�W#!& K�(  :cSa� N/!&� ?&/A pD m#�Q CD&�(S!-  ���(  p�)\�� P(! ;V�W#!& HD
K�� ,m�(D �, ���� :" *'��� c��\ ~`���D ";��!& �1 m�`')��& P��� ����� ���( 

�0! mS�� p!+ mSW�1 �d ,gA/!&w : u  ,m#hU *+� ,m�(D �, C��B n)\�� mS)� *+
 ?^p��[ n���T0�"K���(  , : ���, ,%& K'���U n���1 P0��[1� ,%& ]+ H��!+ ] *1 P0��[1 ¡+

 %& ]+ &/��| x��q1G!��#� %& KZ�@��  ;¤ :}��T! "�� p��W�!& ��0�1��3 4 2 5 6 4 9 3 6 33 .��, ���P���1 p�  .3 24 4 42 5 2 3
e��L&3 2 3 2{ H!'� G!+ G!�#� :}��{U U'�B� 3 �4 5 3{m�!Z� .��{ K�(  , :%& p�W� ��� ! j``'�!

H�, &��q %& ¡��©  ,�0 �#�1 p�, j/q1 m�\ n�18? 
 Y ��#� 'D1 Hh�q1"�'W�!& "y]`"=  ���� > .�� ����h ���d P��T{ .�D& t��s .,

�W� .D& .� P�#� .� ��#h .� g�#[HD V? *�)S� H�  ;&Ph c�#� `���+ &/A�8: 
G!�L& :v/�!�D ��& "D ,x��, ;P�T{ .D&?� C����!& : ��! ;����T!& pD1 .D ��#h

fP�, .D& K�� �T\ ;��Wh .D P�#� Y N'(!�D? 
� V�W� .D %& PW� .�X :}e���L& .�, ���P��1 p�  .�T! "�3 2 2 33 32 3 24 4 4 45 52 2{K��� ; : V��W�

�W�S! &'!�� HD�aQ1� p� :KZ��  ;%& K'��U n��1 P0R��� H�D m��h ��TD ���,- :} *+2 4
= 

��� 
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= 

&���q ��D'�S� p�  %& �S#�8 22 23 5 54 5 34 5 4 3{N1 ; : mW�Q1 ��T, &���q ���! c�SF� �(�Pb��� ����T�+8 8 8
K'�(� V��W� *���  ,H��S� �)��\ N/!& x�R!& ��! ����� ,���, : f/�A *1 g�{1 ��,

,^p[ ., ���P!& Y �, p! *1� ���  KZ�� �! C��& p��, /q1 �T, &��q %& ¡�z�1 P(S  8
p! ��B *'�� *1 'hU1� ,c#� Cy�,? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� ,��� >��R!& pDL HWk��? 
 H���−�;�18−K��  : g�SzT!& P�W� .�D V��W#!& �0��, ,UP�D �'�� eU���L& Y m�!Z�

 g!�s pD1 .D "�(��  U�a!& .D " '��¶? 
 Y ps'�k!& f�\<"!&U'��T!& UP"= � ���� >�\�k� .D&� P#� .D] HWk��  ? 

  *G!�#� H!'� :}e��L& ., ���P�1 p  .T! "� pW�!& �0�1 ��3 2 2 33 3 32 3 2 34 4 4 45 52 6 32 6 4 9{J K���L& :��M ? 
 Y �A'T���1 .T! "� pW�!& �0�1 ��§UPD¨ : ,����, /�q1 N/�!& ^&P��!& G�S� &'�@� ]

q ��D'S� Y G!�#� %& �S#� *+ �k��� *@�D K��T!& .�, ���, /q1 �T, &��q ����� &��7 8 83 5 5
 &���\ &��q HS;  ., ��!8 8− V�W#S! fP�� %& Z$�1 P�� lf��B�− ���! ������ ,

��D'�< ?�| ��{U ,&'D�� &<+ f`�W� v'�/! U'�B H��aW� %&� ? 
����
 ���: " PTa, H�W�! f�\< G!�#� K'(�� :�P�� Y .�T! "�� ,p�W�!& ��0�1 ��� n

/q1 �, ^&P�!& ., �0�, /q1 .�/!& .�\�RT!& e��1 ., nD�aQ1 NP� Y�"? 
N�RF,Z!& K�� :"}���P�1 Y{�0�S� C;D�� ���P�1 *@\ ,��)�S, Y ,"? 

x�a;!& K�� :"p�#� :UPD �'� &���1 ,HD�aQ1� V�W#!&"? 
�,�� K�� :"gSzT!& PW� .D  U�a!& .D " '�� "�(�� V�W#!& UPD �'� ��1"? 


 �����'#�: K'��U ��� V��W#!& �0)STh Y *�\� ,UPD �'� eU��1 Y m!Z� f/A 
 %&� ,^&P��!& H��� &'z(k�� �S  ,n!< "W� �Sk, H�1 G�`& ,^&P�!& H�, gSs �TS  ,

 H�!�{ "��, G�S� *�\ .,� f�s�F! &�h G!�#� %& KZ�@ = Y .�T! "�� p�W�!& ��0�1 ���
�q ��D'S� Y %& �S#� *+ e��L& ., ���P�1����, /�q1 ��T, &��q ����� &� >N1 :

= 

��	 
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= 
 ����, /�q1 ��T, ���\1� &���q ,HS;�  .�, ���! �k��� *@�D ,K��T!& .,=���! ������ >

 H�! "b�a  ,f���B� V��W#S! fP��� %& Z�$�1 P�� C�$!& ��SqP�� ,��D'�<− P�#D 
 n!<− p�W�!& G�S� �P�� ��T! ��, H�+ G){ ,���\ ^p[ K�T!& .,  � f���1 ,����\ K��,

*1 f�,@  V�W#!& .�� Z�$#� *1 `��\ ��, H��, /�q@  ,H�ST{ t��z� ��, H�D'�D H��, /q@� 
HST{? 

N�&�!& K�� : C�STh Y �1 ,C�Q�q V��W#!& Y C�!��� C���& *1 Y *��k�T!& cS)q&�
eU��L&? 
�'� K�� :*��q- K��� ,CQ�q V�W#!& Y ��+ :"�!& Y m!Z� ��+? 

Hh�1 C)� ., �'T#!& p;)(� C��& �A�� *L ,G!�1 &/A�: 
�����: H!'� =���P�1 Y .T! "�?> 
�0���d� : H!'�=e��]& .,?> 
�0�!�d� : H!'�=��D'S� Y?> 

�0#D&U� : H!'�=&��q �����?> 
�0k,�q� : H!'�=���, /q1 �T,?> 
�0��`��� : H�!'�=���! ������� > ���T  ,�'�T#!& G�S� C)k��!& µ���!L& f/�A m��!` ��TS 

K�(� *1 v�W!& Y �, Gb�1 ?i�bF)S! gh'T!&: ,V��W#!& '�A C���& K�Z� gW� 
gWk!& �'bFD ] ¢�S!& �'T#D ��#!& *1 ]+? 

 fP{� ��T� 'D1 1��}e��L& ., ���P�1 Y .T! "�{ *'��W!& 1��� ,c!L�D } .�,
e��L&{ ���D §c!1¨? 

G!�#� H!'� :}&���q ��D'S� p  %& �S#� *+8 22 23 5 5 24 5 34 5 4 3 4{J K����L& :��MN1 , :"Y %& ��S#� *+4 
*�T�E& e'�` Y ��PQ� ,�Quq+� ���T�+ ��D'S�4 8 8 4 48"? 

����
 ���: "K'(� :�,u�+ ��D'S� Y %& �S#� *+8"? 
= 

��� 
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= 

N�RF,Z!& K�� :N1 :"C�� CaQ� *�T�+ �'Sq"? 
−pz�(�R!& K��  : v'�S(!& '�A �T�+ fPW� ., %& �:� "a, *1 GS� "�!` C��& f/A�

'A gS(!& *L ;��Pa!& n!/D ^�h �T\ ;�R�!&� ��F!& H�  �S#�  H�!+ %& �:�� N/!& 
 K�� &/!�=&��q ��D'S� Y %& �S#� *+ > %&�=u�� "h > ��,� �y�T;�!& Y �TD �!��

 v'S(!& Y �zF�= H�!+ v��1 .a�� Hk�� HD V'�'� �, �S#�� *�k�E& ��(Sq P(!�
P�U'!& "W{ .,?> 

%& ��S� *1 H���, o���&', Y ���:#!& *-���(!& .���D P��� g��S� Y �u��qE&� *���T�E& 
Py&'�!& nS� ., ,CT�:� Py&'  H! *'�� *�k�E& : K����L& j����q1 Y ���A f��\< ��,

 H!'� Y=���, /q1 �T, &��q ����� &��q ��D'S� Y %& �S#� *+?> 
 �)�!& �U'� Y H!'� �0�,�= ��$R�!& ma� n�'#��W� <+ .��,�T!& .� %& p�U P(!

�|'�S� Y �, �S#  ��W��� ��a)  �|��d1� �0��S� C���k�!& KZ�@�  =�� > �����\ �����,�
 ��T��{ &Z�Z� %& *�\� ���/q@�=� > "�$#  ���/�q@� �����\ �����, %& �\P���

 �T�()k, �s&�Q ���P0�� .��,�TS! C�- *'�)!� ���� V��!& NP�1 c\� f/A ��!
=�� >� %& *�\� �| %& �{1 P� �0�S� &�UP(� �! e�q1�&��P� ^p[ "\ GS?> 

 ]� ,���F!& ��0�, �S#� ��DU *'��� ,��D'S� �0z�  �| �)#� *1 ��! p�W�� j���& f/A�
 *L ;���q�&� ���P�!& �ub�\ C�T�:� �y��)� ���! gWk�� n�!< *L ;�R�!& �0�, �S#�

 �0! K�� e��L& ^]�A=&��q ����� &��q ��D'S� Y %& �S#� *+ > K��T!& .,= ��T,
���, /q1 >����T!& n!< GS� �\P�Z��? 

gSzT!& PW� .D V�W#!& K�� : 1�(� *�\=���! ������ ����, /�q1 ��T, &��q ����� >
K�� : ¡��z�1 ,��0�, &���q %& p�!P�D1 UP�D �'�� p�! m���� p�)!& C����1 .��R#!& *+

p! �0!&',1� ,p! �A� ,���\ K�TD �h�)� �0S\ &PW� .��R�? 
 .��aW!& K�, ^�h �T!�−& .�D& HS�U1.���aW!& .�, p,�;�a!− �����!& K��T!& n�!< 

= 

��
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= 
 p�W�!& .�,� Y H�, ��\1 K�, C��PT!& "q` �, N/!&� ,H����� P$k�T!& Y f����� ,

K��� V�W#!& ^�h :p�z�1 %& pW� �� !u��(�� pk��� m�`�  ?H�! K��(  :§ .�, ��{&
K�T!& &/A¨ ? K��T!& .�, ��0�  '��a� KZ�� ��!� ,H��S� m���\ Cb�Tq Y V�W#!& ��a 

1 G){�'(� *1 GS� UP� �T  �'(� *1 `&U? 
−��Pa!& Y�  : �FQ .D *�T{�!& PW� ����A pD1 .�lK�� , : %& K'��U K���

 �= ��D'��S� G��!+ ���:�� .���!� ,�\U'��Q G��!+ ]� ,��,�k��h1 G��!+ ���:�� ] %& *+
��!�T�1� >�Sk, f&�U? 

����!� g��S(!& Y ���TD ����#!& *1� ,g��S(!& "��T� C���TA1 G��S� "���!` ��P��a!& &/��0  
��khL&� U'b!�D? 

 G!�#� K�� �T\=*�PW#�! ]+ ��E&� .$!& m(Sq �,�?> 
 G!�#� K���=�\�(�1 %& P�� ��,�\1 *+?> 

����� ����
 �����:N1  : j`U� P���� ,v�k��{L�D ] e'()!���D %& P���� *'S�����)� ���T�+
 %& K'�U .� n!/D ��`�{L&�? 

&',L&� U'b!& �,1� ,"T#!&� �:�!& "a, pA v'S(!�  .#)k�� �! *+ �0! CT�� u  K
 %& C��Wa, G��S� m,�()���& &<+ v'��S(!& ���:�!& "��a, .���!� ,%& C����s G��S� ���|
 C�( &', % Cb�!�q jU��Q� ,K��T�L& maS�Q� f^��hU� H� 'q� H�! �uqE&�

K�T�L& �uQ� gS(!& �uQ ,HW{�Q o��� N/!& 'A &/A C�kS!? 
 K�� &/0!� �=��0A e'()!& >fUPQ G!+ U�[1�? 

�G!�#� H!' :}����, /�q1 ��T, &��q �����2 9 8 25 3 52 4 4 4 45 2 3 2 5{J K����L& :��MN1 , :" ";� 1 ���z#�
^&P�!& ., ���, /q1 �T,"? 

x�a;��!& K���� :"G!���#� %& K'��(� : p!'����!� p��! �)ab���� p)����zD �)��ST� *+
���, /q1 �T, &��q ��)�z�1"? 

= 

��� 
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= 

����
 ���:N1  :"^&P�!& .,"? 
N�RF,Z!& K�� :N1 :"!& ., Y ��W���� �1 ,H �#��1 ���P�!& Y ����SF� *1 �,+ ,^&P�

��q�&"? 
��'#�
 ���: "N1 : ,HS;�  ., ��! �k�� *@D ,K�T!& .,}&���q{ /�q1 ��T, ���\1� 

���,"? 
�T�L& �^&�� Y� :§&��q ��W��¨? 

G!���#� H��!'� :}����! �������2 25 3 4 2 3 3{J K�����L& :��MN1 , :" .��, cS��� ���, ������ '��aT��
v'�/!&"? 

& K��x�a;! :"��! j��B�"? 
����
 ���: "K'(� : ��!��)(D f'�T),�h& N/�!& ��,��h C�D'(� .�� ���! ��b��2 5

%�D �\��\� HD�aQ1� %& pW�"? 
��'#�
 ���:N1  :" ,f���B� V��W#S! fP�� %& Z$�1 P�� C�$!& ��SqP�� ,��D'�<

 H! "ba − n!< P#D − GS� �P� �T! ��, H�+ G){ ,���\ ^p[ K�T!& .,  p�W�!& �
 *1 `��\ ��, H��, /q@  ,HST{ t�z� �, HD'�D H�, /q@� *1 f�,@  V�W#!& f��1 ,���\ K�,

HST{ .� Z$#�"? 
G!�#� H!'� :}��{U U'�B %&�� 3 �4 5 3 5 3{J K���L& :��MN1 , :" ���:� ,����T!& o�&� %&�

v��1� v�� .T! CT{�!&"? 
������
 �����:N1  :"}U'���B %&�{&<+ f`���W� v'�/��! , ,&'D���� }����{U{ *1 ,���| ,

CD')!& P#D �0�S� �0W��#�"? 
H!'� V�W� .D& .� :" }e��L& ., ���P�1 Y .T! "� pW�!& �0�1 ��{ *��\� ,C���& 

 .��{ V��W#!& K��(  ,g�A< .�, C����1 .�#DU@�D Hk�� eP) �  ,UPD �'� ��1 V�W#!&
C��& f/A m!Z� :& ��T| p�! *1 g�{1 �, ,.�)Sbq %& ¡�z�1 P(!3���P�! : j���1 ¡1

= 

��� 
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= 
 p�)!& �����T!& '�hU1 ���1� ,&PW� .�#DU1 ¡��©  ,C���1 .�#DU@D pk�� m�P�  UPD �'�8

%& ��P��"? 
�;�1 V�W� .D& .� :H!'� :" }e���L& .�, ���P��1 Y .�T! "� pW�!& �0�1 ��{ G�!+ 

H��!'� :}����{U U'���B %&�{n!/��D p���#� , :UP��D �'��� ����1 .��, ?K'��(� : �)��ST� *+
�� p)��zD��! j��B� ,���, /q1 �T, &��q ��)��- ,p!'��! �)ab8"? 
G!�#� H!'� :}n)���q &�P��� *+�3 3 3 53 34 4 5 2 4{J K���L& :��M? 

 �0{&�Q m(Ss1 .�/!& `�� *+�3 2 23 3−pW�!& �0�1− e��q1 ���, n�D UP��!& e���L& ., 
�0��S� %& x�b��  ,x'DU��{� "�W� .�, %& &'���q P�(  ,����� u 2 2 3 ? ���S� %&� ��TD

f`�W� *��[ ��DP� Y ���{ ,U�Pb!& H�S� N'z��? 
N'�W!& K�� :"p�#� :eU��L&"? 

��S!& 'D1 K�� :"p�#�  :�0,u�+ P#D ���!& G!+ &'S�T�� n uq"? 
N�RF,Z!& K�� :N1 :" .��` v�Wa)��&� �`��!&� �u��E& ., H�S� x'#��D �, ���

�0y�D-"? 
����
 ���: "H��W�! f�\< G!�#� K'(� :*+� ���P��1 Y .�/�!& eU���L& ^]��A `��� 

}n)���q{N1 , : Y ��, �u�q K'(!��D n! �AU�0�rD ,�&PF!&� ��T!&� nD UP�!&3 3
�0�'��"? 

V�W� .D& .� :" }n)���q &�P��� *+�{p�#� , :�0!'�� Y HD�aQ1� V�W#!& : ���,-
��,'� GS� n! .ab��! ,%& K'�U n�1 P0R�� ,HD m�h �TD"? 

H!'� �`�)� .�: " }n)���q &�P��� *+�{K�� ,C��&  : %& pW�! g)\ uhU *1 ��! �\<
�K�� �d ,C�TD .�\�RT!�D taS  ,t ��  PT� �d , :" ��, ]+ g�)�� PTa, *�\ �,

m���[ !" H�D�;���! H���, %& H����,1 .���! U/��� ,U�b���L& .��, "��hU n��!< oT��� ���TS  
c�k!�D ? %& K'��U .�,1 ,�)�!& �'� *�\ �TS 9 �+ V���!& .�D P#�� .�D %& P�W� ]

= 

��� 
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= 

 p�W�!& G�S� '�P�� m��\ �1�,&� ,"zq .D&� ,CD�WQ .D ��(,� ,��� pD1w 5 3 2 4 � "�\
��WQ ?�1 H#��U *�\� ,��� pD1 .D�D *�T�� ^�$  :K��(  C�����!& .�, f��q1 : ���

�,`�� �Wy�� "W�1 *u  &/A ,%& K'�U8 8 ! %& pW� ���@ � ? NU�b�L& HD oT� �TS w
PS(), "W�18 %& K'�U G!+ �:�� "#h� ,HD ��s@  ,H��� & �H��!+ £,'�� *1 ^��hU ?

 %& K'�U *+ �d �K�(  ,H#��W  fP� �P�w :xU/�� Y'�)! H��  n�),'S� P�(! %&� �,19 !
K���(  :p��!+ m;��,�1 ]'��S  ,n��)WA w¡+ %& p��W� ����w w2 2 4 !K���(  : *1 p��W�! p���W�� ] H���+²

�,'�"? 
G!���#� H��!'� :}'����q P��( 5 23 3 3�0���, .�,@��  "��W� .��, %& &2 25 3 2 22 4 43 3 33 5 3{J K�����L& :��MN1 , :" P��( 

 ,�|��U ., .�T)� nS#h� �0�S� %& x�b�� x&'(  ,x'DU�{� "W� ., %& &'��q
�;�1 �0�, n��T�k  C���F!& G!+ &�`�� *r 8 4 4"? 

N'�W!& K�� :p�#� :"UPWD"? 
N�R��F,Z!& K���� :N1 :"��S� /��q1 ���, ���(�� H��D �A����\ Y H������, .��, "����� "��\ G

C����F!& &�`��1 *+ �0�, .�T�k  UPD �'� �)�1U �T\ �0�, .�,@  ?"���� : ��D `&��T!&
§C���F!& ¨^&P�!& ., &'�T� �, o�,"? 

����
 ���: "K'(� : UP�WD �0��, .��,1� ,UP�D C�#�� "�W� .�, %& ��,1 &'�!��q P�( 
.��,�T!&"? 

��S!& 'D1 K�� :"p�#�  :., &���\� %& &'b� �0��S� x��0�1� �0�, n��,@  ,"W� 
����1� ���0� G){ ,UPD �'�"? 

V���W� .��D& K���� :"K'��(� : C�����q �0!'��� *���\ *+} .�,@��  "��W� .��, %& &'����q P��( 
�0�,{K'(� , :�0�, %& n��,@  ,x'S���� &���\ P�"? 

NPk!& .� :" }�0��, .�,@�  "�W� ., %& &'��q P(  n)���q &�P��� *+�{K'�(� , :
\ P�UPWD �0�, .�,@  ,fP0� &';(�� %�D &���"? 

= 

��� 
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 �0!&',@�D &�P�A�h� &��h��A� &'�,- .�/!& *+2 2 5 34 4 43 3 3 3 3 33 4 5 3 3 5 9 9 4 .�/�!&� %& "�W�� p�  �0k���1�3 3 34 4 49 4 4 4 3 2 4 5 2 3
 .�, ���! ��, &��h�0� �!� &'�,- .�/!&� �#D ^��!�1 �0;#D n�!�1 &��b�� &��-2 3 3 3 3 2 3 2 5 2 3 3 2 34 4 4 42 3 5 2 3 5 2 55 3 3 9 34 5 3 35 � 3 55 3 3

& ����S#  .�P�!& p�  �\��b��)�& *+� &��h��0� G){ ^p[ ., �0)�]�5 2 5 2 5 25 32 3 3 3 3 3 2 33 4 7 3 94 4 45 32 4 4 4 5 3�
2 4 3 ]+ �b��!9 4 5 2 9

 ��bD *'ST#� �TD %&� ~���, �0��D� ����D �'� GS�� 3 3 2 24 3 3 33 3 � 3 5 35 32 3 5 2 3 2 24 5 4 3 3 � 3=��>? 
}%& "�W�� p�  �0k���1� �0!&',@�D &�PA�h� &��h�A� &'�,- .�/!& *+4 3 43 2 2 2 5 34 4 45 92 53 3 3 3 3 3 3 34 3 3 5 9{ ��A� 2 5 3

 *��h�0T!&3 5 54 3 2}&��- .�/!&�2 3 3 34 9 3{ pW�!& w 4 9� }&��b��5 3 33{ U�b�L& �A� 3 32 3 2 2 5} �0;#D n�!�12 2 3 3 4 3 5
���#D ^����!�12 3 23 4 3{  UE&� ��b���!& p��  2 34 2 3 2 6 4} .��, ����! ���, &��h���0� ���!� &'���,- .�/��!&�2 3 3 3 34 42 3 5 2 35 33 3 94 5 5

�0)�]�2 3 3 3{ ��0a) � �&'!& �k�D 3 3 32 3 32 4 2 4}^p�[ .�,2 3 2 4{ g�b�� ]� �0���D� �����D  U+ 3u�  4 3 3 3 2 3 22 2 23 35 3
0!5 3 CT���!& p  �3 24 43 2}&��h�0� G){5 4 3 35 9{ �U'k�!& �q©�D �'k�, &/A� 3 6 5 34 4 4 2 3 3 3} �\��b��)�& *+�2 5 25 3 32 3 2 4

�b�!& ���S#  .�P!& p 2 2 39 2 5 33 7 4{ U���!& GS� �0! 9 5 2 3 33 2 5}~����, �0���D� �����D �'�� GS� ]+2 5 32 23 3 3 9{ 
';(��� �0�S� �A��b�� u  P0� �AP0� &}*'ST#� �TD %&���bD {=�>? 

                                                                                       
= 

G!�#� H!'� :}���{ ��S� %&�� �4 3 34 3 5{J K���L& :��MN1 , :" H��S� N'�z�� �TD ��S� %&�
f`�W� *��[ ��DP� Y ���{ ,U�Pb!&"? 

����
 ���:K'(�  :" }���S� %&�{ �0��'�� Y H���T;��� �0)�k�!@D *'�!'(� ��TD 
}���{{�� �A��DP� Y ,�A&'� H(Sq U',1 ��DP"? 

��S!& 'D1 K�� :" }��S� %&�{ ,H(SFD }����{{p��#� ,�0��S� n���,1 ���{  : *+
"W� ., mS#  �, "�, �| "#�)! ,�0�, n��,1 x'��q"?  

=� > G!�#� H!'� :}&'�,- .�/!& *+5 3 3 4 9 9 4{J K���L& :��M? 
N1 :D� %�D *�T�E& ., ,HD *�T�E& g$� �TD &'�,- .�/!&H!'��? 

����
 ���: "f�\< G!�#� K'(� :H!'�U� %& &'�PQ .�/!& *+"? 
G!�#� H!'� :}&��h�A�5 3 33{J K���L& :��MN1 , :" P�SD �1 ,�u��E& U&` G!+ &��h�A�

= 

��� 
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�|U �`�W� ., H�  *'��T)�"? 
  f/�A *1 �'�S#,� ,%& ����, gSs Y *&��$!&� vU��L& &'\��� ,*�s�L& &'�U��

!�{ C!�a!&�P�P[ C? 
����
 ���: "p�#� :p�#� ,�AU�`� ����R�� �0,'� &��$A : &'�h�q� �A'�\��

����R�� �0,'� �A�$A� ,�0��"? 
N'�W!& K�� :"N1  :.��h�0T!& p�#� ,�AU��`� �0,'� &��$A"? 

N�RF,Z!& K�� :"e1 :H!'�U� % �W{ �0,'�� ���s�1 &'�U�  :*��h�0T!& �A"? 
G!���#� H��!'� :}P��A�h�5 3 3 3%& "�W��� p��  �0k����1� �0!&',@��D &�4 4 4 43 2 2 24 4 44 45 2 3 3 3 3{J K�����L& :��MN1 , :

"���!&� K�T!�D %& "�W� Y &�PA�h�"? 
����
 ���: "K'�(� : .�, %& ^&P��1 v��{ Y �|�b��+� �0��'�� v��#�+ Y &'�!��D3

 U���!&}%& "�W� Y{K'(� , :!&� H)T{U G!+ �(��s HS#h N/!& %& .�` Y ., ��$�
HD&/�"? 

N�&�!& K�� : ��AU�` m���� P�(  *��s�L& &'�U�  �T! ��°  K�T!�D �PA�$T!& �,1
 &'h��){& P�(  �;��1� ,^&P��L& NP��1 Y m��(D� ,�0�U&Z,� �0����� �0�\�k,�
 n�S� G�S� �0!&'�,1 *'�(��� &'���\ �;��1� ,C�T�Z#!& n�S� gWkD ����!& ~���E& G!+

�!�D �PA�$T!& �,1� ,j&�Z�!& C�!- ��B ., UPD CDU�a, GS� &',P�1 &'��\ ��°  ��
 ���1 G�S� KP�� n�!<� ,�PR�!&� ����!�D .� 'Q'T!& ^&P�L& o, �P� ]� CWA1 ]�

%& "�W� Y �0k��1 &'!/D� ���a!& .� �0��Ts1 &'!&�1? 
 H!'��=%& "�W� Y > ���B eL .��� ��! �A`�0h *1 �&�DE &�PA�h H!'(D tS#),

�+� ,N'��` H)TS\ ^u�+� ta!& ��b� "h1 ., *�\ �T− H��aW� −? 
G!����#� H���!'� :}&��b����� &��- .�/���!&�5 3 3 2 3 3 33 4 9{J K������L& :��MN1 , :" &'���!Z�1 .�/���!&�

%& .�` &��b�� ,�0!&',@D �A'�&�� ,�AU�` Y .��h�0T!&"? 
= 

��� 
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= 
N'��W!& K��� :p��#� :" %& K'��U �N1 ,H�#, .��h��0T!&� : ,�0!�����, �A'����1

}�b��&�{N1  : U�b�L& �A� �0y&P�1 GS� �A��b��¶"? 
N�R��F,Z!& K���� :"�0y&P���1 G��S� �A��b���� �AU����` G��!+ ���A��- .�/��!&� : ���A

U�b�L&"? 
����
 ���: "K'(� :p��#� ,H#, .��h�0T!&� %& K'�U &��- .�/!&� : &'�S#h ���1

K'(� ,.�kT!&� e'�T!& 'A� ,H�!+ *��@� e�@, �0!8 :! &'S#h� ,�A'���1 .�, �0
 �0!����, .�, �0,'�� �0h��q1 <+ .\�k, �0!���,3}&��b���{K'�(� , : �A��b���

.�\�RT!& ., %& ^&P�1� �0y&P�1 GS�"? 
N�&�!& K�� : U�b��L& K��{ .�, CS�;�!& Y GS�1 .��h�0T!& K�{ *'�� *1 g$��

f'h'! :��0!�1 : *&'���� "y�;��!& ���yU '�A N/�!& *��T�E& Y *'(D�k�!& ��A ���1
���T!&g :�0���d� : U���\ .�, &P��P, ���,�� ,&��A` &�A` C(RT!&� ^��#!& &'STa� ��1

U�b�°! mSb{ �, K�a!& f/A� ,H�S� &��Q� ����? 
�0�!�d� : ��!� ,*&���$!&� "�AL&� *��s�L& C�U��, ., C�[��!& U�;T!& &'STa� ��1

U�b�°! n!< "ba�? 
��0#D&U� : C#��R��!&� .�P��!& K'��W� Y v���W!& �)��  *1 ���T�+ �uk��!& H���S� K'����!& .��,

 H��S� H��1 ����\< P��� ,��| &'0WR��� ��| &�P�)�& U�b��L&� ,.��h��0T!& .�, "b{
K�� �uk!& :" C�,��(!& �'�� G�!+ ��| "T� ., �h1� �A�h1 HS  C�k{ C�� .� ., " 

 g�h'� K&'�{L& f/A CST$  ,HD eP)(T!& ., CW��, "�1 eP)(T!& *'�� *1 gh' 
& .��h���0T!& ��P��(� &/��0S  ,C��W(�T!&� C��hUP!&� ";���!& Y U�b���L& G��S� .���!�L

U�b�L& GS� .��h�0T!& �P� .�(���!& .�/A %& �\< �T��1 gWk!&? 
−.�T��\ .��Q'D U�b�L& m�Q� P� CT���!& C���  ? 

�T0!�1 : @�$ST!& '�A e�@�T!& &<+ ,�'�F!& .�, .�,@�)!& G��#, .T;�)� N/!& ^&'�E&
= 

��� 
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� ,H��, GR�F� ��T, .,@T!&� *��\� ,.��h��0TS! @�$S,� e�@�, C���PT!& m���\ P�(!
U���E&� ���S! ]��, �0SA1? 

�T0���d : K'���!& &��b�� P�� C���PT!& "�A1 *L ,��b��!& � ��, "��D .��h��0T!&�
 ,�A&`��� .�, &�`��� ,�0S��� ., &'S��� P(  ,�U�&�T!&� P��@)!& "y��� ., *'�ST�

 %& "#h &/!�− G!�#� −�0T!& ��{� �0T�{ K�(  &P{&� .��h : �0;�#D n��!�1
�#D ^��!�1? 

U�b�L& G!+� ,.�(D�k!& .��h�0T!& G!+ `'#� �U�[E& ��� ? 
G!�#� H!'� :}�#D ^��!�1 �0;#D n�!�1� 2 3 2 5 23 35 24 43 55 3 3{J K����L& :��MN1 , :" �0;�#D n��!�1

�#D ^&�b�"? 
N'�W!& K�� :N1 :"U���!& ., �0y�D��1 *�` ?"�� :�b�!&� *'#!& Y�"? 
����
 ���: "K'(� : U�b��1 �0;�#D ,U�b��L&� .��h��0T!& p�#� ,*�)���!& *���A

 ,%��D ��\ ., GS� �P{&� �0�P�1� ,.�\�RT!& ., �A&'� ., GS� *&'�1� ,�#D
U���!& �0y�D��1 *�` �#W! *&'q+ �0;#D�"? 

N�R��F,Z!& K����� :"e1 : *��h���0T!& *���\� , &����T!& Y �;��#D �0;��#D G!'��)�
b�L&� H�!'(D n�!< �k�� G�){ ,j��D&�(!& e�< *�` ��b�!&� ��$0!�D *'dU&')� U�
 G!�#�}�#WD G!�1 �0;#D ��{UL& '!�1�� 2 3 2 5 2 3 34 3 53 52 25 3 4{ "? 

"���� P���� :" G���� ���T�+JH��!'(D :}���#D ^����!�1 �0;��#D n���!�1� 2 3 2 5 23 35 24 43 55 3 3{ G��!�1 �0;��#D *1 
&� ��$0!��D ��#D .�, �0;�#D  U� %& *1� ,��#D  &��TD9 C�D&�(!& *�` ,��b��!

H!'(D P#D n!< �k� %& *1� ,��{UL&�5 :} p�  �#WD G!�1 �0;#D ��{UL& '!�1�4 � 2 3 2 5 2 3 34 3 53 52 25 3 4
%& v�)\4 4 3 4{ ,JK���L& �U'� :�� \v&Z{L& �U'��  :�M"? 

V��W� .D& K�� :" K��� ,���{UL& N�< *�` U�b��L&� .��h��0TS!  &���T!& "�#h
%& :}- .�/!&�3 34 9&��h��0� G�){ ^p�[ .�, �0)��]� .�, ���! �, &��h�0� �!� &'�,5 2 2 3 5 2 34 43 3 2 3 2 3 35 3 59 �

2 3 4 4 44 5 3 3 5{ ,
= 

��	 
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= 
K'(� :*'�ST#� &'���\� ,^p�[ .�, �0d&���, .�, ���! �,  f/�A %& KZ��1 G�){ n!/�D
C��& :}%& v��)\ p�  �#WD G!�1 �0;#D ��{UL& '!�1�4 4 3 53 4 4 � 2 3 2 5 2 3 34 3 52 25 3 4{J K����L& �U'�� :�� \ 

��v&Z{L& �U' :�M N�/�!  &���T!& U��Q� ,��0WS� p�)!& mFk��  , &���T!& Y ,
��{UL&"? 

PA�$, K�� :" %& K'��U G�!&� *��\ ��, ��\< .0��  ,K���L& ���&'q j���&  u�!&3
 � &����T!& Y U�b���L& .���D� .�TSk��T!& N�h���0, .���D ?���A�q- n��!< �k��� ���d :

}D G!�1 �0;#D ��{UL& '!�1�4 3 52 5 2 3 33 52 25 3 4��S� ^p[ "�D %& *+ %& v�)\ p  �#W� 4 3 �
2 3 7 5 94 3 4 4 4 3 4 4 � 2 3{"? 

�`�)� .� :" }&��b��� &��- .�/�!&� %& "�W�� Y &�PA�h� &��h�A .�/!&�{ G�!+ ,
H!'� :}&��h�0� G){ ^p[ ., �0)�]� ., ��! �,{K��� , : ����,� *'TSk�T!& ��W!

& .,  �� ] �SkT!& pD&��L&� ,��$0!�D *'dU&')� P�#D n�!< �k��  ,���[ �h�0T!8
 %& ta!@  ,n!<} .��,��T!& .�, %& v�)\ p  �#WD G!�1 �0;#D ��{UL& '!�1�3 3 2 3 2 5 2 3 34 4 4 4 42 55 2 22 3 54 4 3 53 � 4 3 4

�� ��#, ��y��!�1 G!+ &'S#�� *1 ]+ .��h�0T!&�8 5 2 3 25 3 2 52 3 2 3 3 3 34 4 3 33 5 24 4 4 4{J v&Z�{L& �U'�� :�MN1 , : .�,
,C���Q'!& jZ�h@��  ,x�R��!& "��A1 ,"��ST!�D ����U&'T!& jU���Q� ,���0!  &����, ]� 

.�)S, "A1  �� ]� ,.��,�T!&� .��h�0T!& ., �;#D �0;#D  �� *'TSkT!&�8"? 
]��� .k�a!&� C,��� .� :"}%& "�W�� Y &�P�A�h� &��h��A� &'��,- .�/�!& *+{ ,

H!'� G!+ :}&��h��0� G�){ ^p[ ., �0)�]� ., ��! �,{  ��� ] p�D&��L& *��\ ,
�h�0T!&K�(  �0Fk�  ,�h�0T!& Hd�� ]� , :} �#W�D G�!�1 �0;�#D ��{UL& '!�1�� 2 3 2 5 2 3 34 3 53 52 25 3 4

��S� ^p[ "�D %& *+ %& v�)\ p � 4 3 �
2 3 7 5 94 3 4 4 4 3 4 4{"? 

NPk!& .� :" } %& "�W�� Y �0k��1� �0!&',@D &�PA�h� &��h�A� &'�,- .�/!& *+
�#D ^��!�1 �0#D n�!�1 &��b�� &��- .�/!&�{  &���T!& Y ,} ��!� &'��,- .�/�!&�

&��h�0�{ v&��L& ^]�A� ,}^p�[ .�, �0)�]� ., ��! �,{  &���T!& Y ,} *+�
.�P!& Y �\��b�)�&{K'(�  : *'TSk, ��@D} �����D �'�� G�S� ]+ �b��!& ���S# 

= 

��� 
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�#D ^��!�1 �0;#D &���\ .�/!&� ~���, �0��D�{  &��T!& Y ,} .�, &'��,- .�/!&�
&��h�A� P#D���, n�!�@  ��#, &�PA�h� { ,���U&'T!&� �y&���!& �0)Fk�� �d ,

"��{UL& &'!�1� " ? ���$0!& G�S� &'�dU&'� .�/�!&} v��)\ Y �#W�D G�!�1 �0;�#D
%&{*��h�0T!&� v&��L&  U&')  ,5"? 

H!'� ���\ .D %& PW� .� :" }&�PA�h� &��h�A� &'�,- .�/!& *+{H!'� G!+ , :} ��TD
��b��D *'�ST#�{K��� , : .�/��!& *'��,�T!&  U&'��)� ] , &���T!& Y m����\ ���1 �����SD

&��h���0� ���! .�/��!& *'���,�T!&� ,&��h���A ?K���� :P��#D KZ��� ���d :} ����{UL& '��!�1�4 3 32 5 5
��S� ^p[ "�D %& *+ %& v�)\ p  �#WD G!�1 �0;#D� 24 3 5�

2 3 7 35 94 43 4 4 4 33 4 4 � 2 3 2 5 2 3{ &��h��0� ��!� &'dU&')  ,
, K�� ,���h .D& K��PA�$ : ���&'q" K���L& " *��\ �, �\< .0�  ,j���&  u�!& 

 %& K'�U p!&�3 �.�D  �k�� �d , &��T!& Y U�b�L& .�D� .�TSkT!& .��h�0T!&
�A�q- n!< :}%& v�)\ p  �#WD G!�1 �0;#D ��{UL& '!�1�4 4 3 53 4 4 � 2 3 2 5 2 3 34 3 52 25 3 4{"? 

HbFS, �, p�'!�& K�� :�!& *1 V��W� .D& .� N�U p�W � .��h��0T!& .��D G�q-
 p��!� C����PT!�D H��! .���� ���! &<+ ,NU�b���L& f'��q1 H��d�� �h���0T!& *����  ,U�b���L&�
 gk��!�D &'�dU&'� ��d C��, �)�  G�!+ n�!< GS� �A�,1 �T)�&� ,��#!�D� N�h�0,

����$A .���� ���! <+ P�#D ??? n��!< P��#D G!���#� H��!'(D Cq'k���, C�����  H���S��= &'��!�1�
Y �#WD G!�1 �0;#D ��{UL&%& v�)\ ?> ?? 

�QL& K��� :��A�:T!&� ��b�!�D C�]'!& `&�T!&� ,CT�a, C��&? 
−N`U��T!& K��  : G!�#� H!'�=�#D ^��!�1 �0;#D n�!�1 >*u��@� H� : 

������:U'0T$!& H!�� ,�#D *&'�1 �0;#D n�!�1 ? 
 �����
!:���#D  &����TD G��!�1 �0;��#D n���!�1  ?V���W� .��D& K���� : G!���#� %& "��#h

T!&��{UL& N�< *�` U�b�L&� .��h�0TS!  &��? 
−N�'��$!& .��D& K����  :&'!���(  , &����T!& C���]� ����@D *'Sy���(!& ���,@  : H��!'(D mFk���

= 

��
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= 
=�#WD G!�1 �0;#D ��{UL& '!�1�?> 

−C�z� .D& K��  : G!�#� H!'�=�#D ^��!�1 �0;#D > f/�A .��k��T!& .�, ����\ K�( 
 K�b�&� C���#T!&� �U�&�T!& pA �]&'T!&C��& N�z!& �k  H�S�� ,NP�L&? 

−p!'�!&� ,p!� oTh ^��!�L&�  : H��!&'� n�S#$� gW�� H���D� n���D P�(#�� .�, "�\
 .��,��T!& p�!� %& *��\ &/�!� ,���!� v�#!& H�Tk� n�!&'��=&'��,- .�/�!& p�!� %& >

 ^����!�1 �0;��#D *'���,�T!&� ,������T!&� ^&Z$!���D �0�!&'���� C����z!�D H���'!&'� ����L
�#D? 

− U'[�� .D& K�� : .�(��  *��WD j1P)D�  &'TS�1 .�/!& g�&�, G!+ C��& m��#��
 ^]��A� ,P�{&� t���  C�!Z�TD &�U��Q G){ ���&�T!&� C�]'!& Y �0,��{1 jPa�&

.�P!& P��@)D &���),& .�/!& U�b�L&� .��h�0T!& �(��  �A? 
.s'!& C�U��, &�PW��� �u�E& G!+ tWk!�D &���),& *��h�0T!� ? 

 x�R�!& .�, �^&��!& U��0�+ "b�{ .��ST#!& �'�T$TD� ,�0y&'�r�D &���),& U�b�L&�
 *��h��0T!& i)�q&� ,&�P�A�h ���1� &'��,- ���1 Y *��(���!& x��[& P��� ,HSA1�
 ;e'�1 .��h�0T!& ";  *�\� ,&��b�� &��- ��@D U�b�L& i)q&� &��h�A ��@D

`���D� ,�0���SA1� �0���s� G��S� �u���E& &'S;��  ����L ��P��� &'�����  ,�A����\1 H���!+ U
V��S! �a!�Q ]��,�? 

 H��!'� Y "���� ���, .k��{1�=&'����1 ���T, C��h�{ �AU�P��Q Y *�P��$� ]� >N1 : ]
 ��P��(� j�����& �A���� *r��  ,�����$A G��S� %& �A���z�1 ���, ";��  G��S� ���Pk��a�

n!< Y *'�S)F� ] ,^�TS#!& .�D H�S� oT$, �,1 &/A� ,U�b�L& GS� .��h�0T!&? 
−��A� C��du�!& f/ : K�b��q ���:�1 .��, %& "�W��� Y `���0$!&� ,����$0!&� ,*���T�E&

*�T�E&? 
 G!�#� K��= *'�h�� n��!�1 %& "�W�� Y &�P�A�h� &��h��A .�/�!&� &'�,- .�/!& *+

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��{U U'�B %&� %& mT{U?> 
−NP#k!& K��  : H!'� Y�=%& CT{U *'h�� n�!�1 > G��1 '�!� P�W#!& *1 G�!+ �U�[+

T�L& ., C�T{U '�h�� "�D ,�0�S� K'#�� ,�0�S� PT)#� *1 H! p�W�� ] HD G�1 �TD K�
HD'�� ��� ,HD'�< ����,� H!�T�1 K'W� 'h��� ,HDU? 

− Cdu�!& K�T�L& f/A =`�0$!&� ��$0!&� *�T�E& >K�T�L& "; 1 .,? 
−NP#k!& K��  : ,C��`'W#!& G�{U g�z�� �`�#k�!& *&'�� pA ,Cdu�!& K�T�L& f/A

|� .�� K@k�� u�  ,*��T�E& ��,@  ,*&�k�F!&� �D��!& .�, ,*�k��E& o�, ��, ���#� �
 "A1� ,���(R!& "A1� �`�#k!& "A1 .�D "Q��!& 'A ^p[ .� K@k� c�\� ,H)S�; 
 &<+� ,H��, ���F!& K��T�1 m�SW� ,P�W#!& o�, *��\ &<+ N/�!& 'A� ?U��!& "A1 ., C�$!&

 ]� ,��  ]� ,KP� ]� ��Q H! "W(� �! H�, �P�"��? 
��$0!& �,1� : �h��0T!& x���  ,G!��#� %& ����! ,�'!@�T!& v'�WaT!& C��U��, p0 

H��P! ��b�� %& G!+ �D�(� ,H�uq� HSA1� H!&',1� H�s�? 
`�0$!& �,1� : ,%& .��` ��b�� Y ���)!& p#k�!&� ,^&P�L& C�U�(, Y P0$!& K/D '0 

Z�h� ,Ca!�b!& K�T�L& ��U< 'A� ,*�z�R!& .�` oT�� '�A� ,^&Z�$!& ";� 1 ,f�&
 .�TSk�T!& .�,1� ,����QL& `��W� *]/�q� �u��E& ���y&` o���')! ,��\L& gWk!&

�A`]�1� �0!&',1� �0k��1 GS�? 
 H��D ���,��� P��[1 ���A���! *���\ �0)(R��,� ���0y&�L G��S� C��du�!& K���T�L& f/��| ����� .��T 

u�T���? 
1 ����L ,%& C��T{U *'��h&�!& ���A &'���'�� *1 ^]���| t���(a  g��h'T!& gWk��!�D &'���

 ,�`�#k�!& v�W��@D ����(!& P�#D ]+ *'��� ] ^��h�!& *1 G�S� "�!` &/A Y� ,CT{�S!
 ,U���B� .�T�� Z�$� &/�0  ,v�W��L�D ����(!& �P�� ,"k�S! *U�(T!& ^�h�!& �,1�
 u�D P�!� `'�h� '�h�� ., C!Z�TD ,HS(� i(�� ,HW{�Q CTA c#� GS� K&` 'A�
= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�� U/D uD CS�!& `'h�� ,����n!< 'a�� ,p(?  

G!�#� H!'� :}&��h��0� ��!� &'�,- .�/!&�5 2 34 3 3 3 35 3 95 4{J K����L& :��MN1 , :" &'��,- .�/�!& ��,1
���!& U&` ., &��h�0� �!�"? 

 Y &',���1 "�D ,&��h�0� �!� &'�,- .�/!& �A� ,.��,�T!& ., �!��!& c�b!& 'A &/A
�Tq Y ]� ,g�b�� �����T!& Y ��0! ���! ^]�0  ,�0�`&'D H��  &��;�{ ��, ]+ �0k

K�)(!&? 
����
 ���:N1  :" H!'��U� %��D &'�PQ .�/!&�}&��h��0� ��!�{ ,U����!& �0,'�� 

�u�E& U&` G!+ ���!& U&` &'�U��� �!�3"? 
NPk!& K�� :"v&��L& ^]�A"? 
G!�#� H!'� :}&��h��0� G�){ ^p�[ .�, �0)�]� ., ��! �,5 2 2 34 3 3 2 3 25 39 �

2 3 4 4 44 3 5 3{J K����L& :��MN1 , :
"&��h�0� G){ ���b�� �0)��TaD .��S�, �)kS "? 

����
 ���:N1  :" }��! �,{H!'��U� %��D *'��,�T!& ��0�1 , ? �0,'�� *��h��0T!&3
 v��a!& �U1� .�\�RT!&3}�0)��]� .�,{p��#� , : ,�0d&���,� ���b�� .�,} .�,

&��h�0� G){ ^p[{�u�E& U&` G!+ v�a!& U&` ., �AU�`� �0,'� ,3 3"? 
.�H�!'� V��W� .�D&  :" }^p�[ .�, �0)��]� .�, ���! ��,{ �0d&���, .�, ���! ��, ,

^p["? 
�`�)� .� :" }&��h�0� G){ ^p[ ., �0)�]� ., ��! �,{K��� , : *'TSk�T!& *��\

 p�W�!& G�q-� ,��$0!�D *'dU&')� ����$0!&� �u��E�D *'�dU&')� &'����  ,�0���D ?
�k��  ,f��q1  �� ] ,�h�0� ]� �Sk� "h�!& *�\�H�!'� n�!<  :} ���{UL& '�!�1�4 3 32 5 5

.��h��0T!&� .��,�T!& ., %& v�)\ p  �#WD G!�1 �0;#D3 3 3 3 3 2 3 2 5 24 4 5 5 22 2 34 4 4 4 42 54 4 33 � 4 3{J v&Z�{L& �U'�� :
�M"? 

N�AZ!& .� :" pW�!& *1 �K��(  �u��E& Y "q` "hU GS� /q1 : ,�ub�!& ���(�
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�� ] n��1� ,*�;�,U �'b�� ,m�W!& �a�� ,��\Z!& ª��� m��1� ]+ x�R�, U��� e�
v�{"? 

 ��Q��� �,��� .D&� o ��� ��T� 'D1� ���\ .D& 1��§�0)��!� ¨ �§% C��!'!& n�!��A ¨
Jc0�!& :��M �)�D ,§�&'!& ¨ Gy�k��!& 1���� ,��T0� §�0)��!� .�, ¨ �)��D§�&'�!&¨ ,

 1���§C��!'!& n�!��A ¨ �Z�T{ 1���� ,�&'�!& �k��D§�0)��!� .�, ¨ �§C��!'!& n�!��A¨ ,
0�  �k�!�D�T? 

���'!& ��k�)!& Y K�� : P0#!& Y .��,�T!& ��k�1 ., �!��!& �k(!& ��a! *��D &/A
N'W�!&?? 

N1 : .�(D�k��!& .��h���0T!& ����{ '��A C����& Y n��!< "��W� ����! H����\< N/��!& &/��A
 ���A� ,&��h���0� ���!� &'���,- .�/��!& ����{ ���,1 �A��b���� ���A��- N/��!& U�b���L&�

�T!& *�zS�� ma� x�R!& �U1 Y *'T�(T!&��0T�{� .�\�R ? �0���D ���! ��r� 
 ���1 �T\ ,C��PT!& G!+ &��h�0� G){  U+ C�]� U�b�L&� .��h�0T!& .�D�− ��0�1 

 *'���,�T!&− �U1 Y �0),����+ gWk��D ����L ,����Q��, �1 ������#� �0���, &����:)�� ] 
 H��zS� ma�� x�R!&−��! ��Q��T!& "y��� *'�ST� ] &'aWQ1 ? 

�P��D ��P{ Y �T\ ? K��= %& K'�U *�\ � ,���h �1 C���� G�S� &��,1 �#D &<+
K��� ,&��q .�TSkT!& ., H#, .,� %& e'()D Hk�� CQ�q Y f�Q�1 : ����D &�Z�B&

 G�!+ �0�`��  .�\�R�T!& .�, x�P�� m��(! &<+ ,%�D ��\ ., &'S��� ,%& "�W� Y %&
 K�b�q  u�d eP�{+−�1 : Ku�q−0��, "�W��  ��0�!+ x'D��h1 ���, .0)�@�  c��\� ,�

�0�� : G�!+ ��0�`& ��d ,�0��� c�\� ,�0�, "W��  x'D�h1 *r  ,�u�E& G!+ �0�`&
 ���, ���0! *1 n��!< &'��S#  *+ ���0TS�1� ,.��h���0T!& U&` G��!+ ���AU&` .��, K'��a)!&

.��h��0T!& G�S� �, �0�S� *1� ,.��h�0TS! ? �0TS�@�  ��AU&` &�U��)q&� &'�D1 *r� 
{ �0���S� N���$� ,.�TSk��T!& v&��@��\ *'���'�� ����1 G��S� N���$� N/��!& %& ����

= 

��� 
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= 
 ,.�TSkT!& o, &�PA�$� *1 ]+ ,g�b� CT���!&� ^p�!& Y �0! *'�� ]� ,.��,�T!&

C�Z$!& ^�z�+ G!+ �0�`�  &'D1 �A *r  ? *r�  ,�0��� c�\� �0��, "�W��  &'D��h1 *r 
�0S��� �d %�D .#)��  &'D1 >�Sk, f&�U? 

−N�&�!& K��  : G!�#� H!'�= ., �0)�]� ., ��!�,&��h�0� G){ ^p[ > ���1 p��#�
 ��h��0T!& G�S� "�Ta!& H��, `'b�(T!&� ,mSb{� C�]'!& nS� j`�#! &��h�A '!

K'��(� G!���#� %& *1 oT��� G��), �Sk��T!& *L ,���0�  g���B�!&� : ��h���0T!& o��z� *+
 G�S� j`��� C�]'!& nS� mSb{ �h�A '!� .�TSkT!& .�D� H��D C�]'!& m#z(�&

*1 n[ u  ,f'h'!& "T\1 ��h�0T!& ., `'b(T!&� ,��$0!& Y H! �WB�, ��b� &/A 
 �P��� C\'R!& C�!L& K'b{� ,�#W! �0;#D C���+� �0��T)h&� .�TSkT!& ���\

C���)!&? 
−"T$!& K��  : &/�A .�� G���� , UE&� ��b��!& .��!�L& .�Tk(S! G!�#� %& mWd1

��b�!& H! mWd1�  UE& �k(!&? 
G!���#� H��!'� :}���)�& *+�2 3 2 4 4 3�b���!& �����S#  .�P��!& p��  �\��b5 5 2 52 2 3 39 5 33 4 7 4 5{J K�����L& :��MN1 , :

"�0! &'W�$)��  ����b� &'WSz  U���!& ., �S� �0�S� o�� *+�"? 
����
 ���: "K'(� : &��h��0� ��!� &'�,- .�/!& ^]�A �\�b�)�& *+}.�P�!& Y{ ,

p�#� :,.�\�R�T!& .�, �0y&P��1� ��y&P��1 GS� ����` "A1 ., ��@D }����S# { ,
 ,U�b�L&� .��h�0T!& ., *'�,�T!& �0�1}�b�!&{"? 

��� ��
 ���: "G!�#� K'(� : &��h��0� ��! .�/!& ,v&��L& ^]�A �\��b�)�& *+�
 ����L ;�A�b��� �����S� g��h&� H���r  ,�A��b����  ���0! �P��� G��S� ,p����` K���)� Y

.�P!& Y ���&'q+"? 
N�R���F,Z!& K����� :"}�b����!& ������S# {�����S� g���h&'  , G���S� �A��b����� *1 �

.�\�RT!&"? 
= 

��� 
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= 

H��!'� V���W� .��D& .��� :" }.�P��!& Y �\��b���)�& *+�{p���#� , : �\�b���)�& *+
 *1 �����S#  ,�A�P��� G��S� ,U�b���L&� *��h���0T!& ���0�1 ,*'TSk��T!& v&����L&

~���, �0��D� ����D �'� GS� ]+ �A��b��"? 
�;��1 V��W� .D& K�� :" p�W�!& x��� �, o�DU1 G�S� Y'�� �'�� V���!&5 3K���� : .,��,

�h��0� ��! .,�, pD&��1� ,U�b�L&� ,�h�0,؛ p�W�!& f�b��)�& *+  � *+� ,f�b��
 p�W�!& �b��)�& *+� ,H�<+ '0  H\��5 2 � n!/�  ,f�b��� *1 H��S� ��({ *��\ .�P�!& Y¥

H!'� :}�b�!& ���S#  .�P!& Y �\��b�)�& *+�{C#D&�!&�  :*�k{rD *'#D�)!&"? 
G!�#� H!'� :}'�� G�S� ]+2 3 3 3 9 4~����, �0���D� �����D �� 3 54 2 25 2 3 23 33 3 �{J K����L& :��MN1 , :" G�S� ]+

f';(�� �! P\�, P0� �0��D� ����D �'�"? 
����
 ���: "p�#�  :HDU�a� ] *1 �#D GS� ��;#D HD td� P� P0�9"? 

N�RF,Z!& K�� :N1 :" *��P�)W� ] ���L ,�0��S� �A�b� ��! �'$� ] H�r  ,P0�
�T!& <+ ,K�)(!�Dn!< ., o��, ~��"? 

��� ��
 ���: " U���!& ., �'� GS� �\��b�)k� *1 ]+}~���, �0��D� ����D� 3 54 2 25 2 3 23 33 3{N1  :
 &/�A� ,��PA�� .�/!& o, ����T�1 &';(�� ]� ,��),< &���F� u  ,�P, G!+ C�`�0,

 ,V�W� .D& .� N��,l"? 
H��!'� V���W� .��D& .��� :" }.�P��!& Y �\��b���)�& *+�{p���#� , : �\�b���)�& *+

 *1 �����S#  ,�A�P��� G��S� ,U�b���L&� *��h���0T!& ���0�1 ,*'TSk��T!& v&����L&
�A��b��"? 
�`�)� K�� :" n��S� ��:�1 �Sk�T!& x'�qL %& '�  �0����, "A1 .� *'TSkT!& G�

�({� C,�{"? 
G!�#� H!'� :}��bD *'ST#� �TD %&�� 3 34 3 3 35 2 34 5{J K���L& :��MN1 , :"!�T�@D ��bD %&� ,��

HST�� H)�� UP� GS� u\ NZ$�"? 
= 

��� 
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 `�k� � �UL& p�  C��)  .��� f'�S#�� ]+ ��#D ^���!�1 �0;�#D &���\ .�/!&�� 3 2 5 3 2 3 2 5 2 3 33 2 5 2 53 5 3 2 3 34 3 � 32 4 4 4 4� 33 2 5 99 4 3 35
 ��W\� 4 3=�� > 
}��#D ^���!�1 �0;�#D &����\ .�/!&�2 3 2 2 3 33 34 43 2 5 3 33 9{ �����D  U+ 3u�   UE&� ��b��!& p�  2 2 2 35 32 3 23 4 2 6 4

 �0��D�2 2 33}#�� ]+3 2 3 9f'S5 5{ U����!& o�T�� .�TSk�T!& p!'�� N1 9 5 3 32 2 72 2 53 3 3 24 4 3} �UL& p�  C��)  .���2 3 2 4 43 2 2 5 3
��W\ `�k �4 3 3 3 3{ �'(D 4 9 5 4�u�E& c#�� ���!&2 33 2 5 2=�>? 

                                                                                       
= 

����
 ���: "K'(� : ,�;#D ��;#D C�]� ., �\��� �\�,1 �T�  *'ST#� �TD %&�8
 P��� �A���+ ����b��� �h��0� �!� .,- ., C�]� x��� ,U�b�L&� *��h�0T!& �0�1

 ���S� �0��  p)!& %& �y&�  ., n!< ��B� ,.�P!& Y �\U�b�)�&}��bD{ f&�� ,
��^p[ f��B ., ]� n!< ., H�S� G�F� u  ,f�bW"? 

 j&��Tk�!&� �UL& U��z�1 Y j&�b�WT!& o��T$D f�b�D ��{1 N/!& 'A ��bW!&�
 ��b�D ,oWk�!& j&��Tk�!& ~'�  ��, �bW� �T\ oWk!& .��UL& ma� �, �bW�� e��

^p[ �0�, H�S� G�F� ] `�W#!& K�T�@D ?&'{1� H!�# 1 Y %& g�&�� *1 PW#!& GS#  H!
f�b� &<+ H�!+ %& �:� ., pa)k� *1� H������ H��\�{�? 

=� > G!�#� H!'� :}�#D ^��!�1 �0;#D &���\ .�/!&�� 2 3 2 5 2 3 33 35 2 54 43 5 3 3 9{J K���L& :��M? 
 &'�'�� �! *+� ,�#D ^&�b� �0;#D &���\ .�/!&�−*'�,�T!& �0�1− �#D ^&�b� 
`�k� � ,%& .��` .�� .��,��TS! C�)  �UL& Y .�� %& "�W�� .�� Pb�!�D ����� 

���!& �y��` C�'(��? 
 �0  ��y&/��+� ��!��)� G�S� *���#)!&� ��b��!& Y ��#D ^��!�1− *'��,�T!& ��0�1 − 

��D U&��]& K&Z�+� ����&P� GS� *'(�)� ��1 ]+ �0��D �T�  &'�S)q& *+� �0 ? 
����
 ���: "f�\< G!�#� K'(� :}&���\ .�/!&�{0;�#D ,H!'��U� %��D , *&'��1 �

H!'�U� %�D .��,�T!& ., HD t{1� ,fU�b�1� �#D"? 
= 

��� 
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= 

N�RF,Z!& K�� :" .�TSk�T!& Y G!�#� H!'(\ �0��D �]&'T!& j�Wd+ f�A��} n��!�1
�#D ^��!�1 �0;#D{f��#,� , : �0)dU&'�,� &����\ .�/!& �]&', .� .�TSkT!& G�

� &'�\�� *1� ,vU���1 &'���\ *+� �0),U�b�,� ��P��W, v�$�+� �0;�#D *'�dU&')
�;#D"? 

��� ��
 ���: " �]&'�T!& o�z� ,��#D ^���!�1 �0;�#D .��,��T!& *1 G!��#� ��\< ��T!5
U���!& .�D� �0��D"? 

C�z� .D& K�� :" G!�#� H!'�=��#D ^���!�1 �0;�#D &����\ .�/!&� > *@�D ���{ &/�A
�U��W#!& f/�A� ,��b��!&� C����#T!&� CdU&'T!& oT$D n!<� ,�P{&� �0)�]� U���!& 

oSz)k��� *1 P����� .��T! K'��(� ���T\ ,V'����S! C��,��+� g���B�� : N1 ,P��0)$, x�P���
m�1 P0)h� "? 

G!�#� H!'� Y� :}�#D ^��!�1 �0;#D &���\ .�/!&�� 2 3 2 5 2 3 33 35 2 54 43 5 3 3 9{J K���L& :��M*�0h� ,: 
������:~�a�+ .D&� ,�`�)� H!�� ,�#D U�b�1 �0;#D ? 

~�a���+ .��D& K���� :" :��S� .��,���T!& %& ���{ .��h���0T!& "��#$  ,"��Q&')!& G
�#D ^��!�1 �0;#D U���!& "#h� ,�A&'� *�` .�P!& Y C�]� "A1 U�b�L&�"? 

 ���
!:n!�, 'D1� ,V�W� .D& H!�� ,�#D  U&� �0;#D ? 
P�� .D& K�� :" *+� *��dU&')� ] ,�h�0TD ��! N/!& .,�T!&� �h�0T!& .,�T!& *�\

.��,�, .�'q1 ���\ ?K�� :/A *L n!<� �'�� *��\ G�){ u�S� PSW!& &/| *�\ .�P!& &
���{UL�D &'��\ �T��{ &'dU&'� ��$0!& m#z(�&� ,�)�!& �'� *�\ �TS  ,�)�!& ? K����

 pW�!&� :§�)�!& P#D ��$A ]¨1��� , :} p�  �#W�D G�!�1 �0;#D ��{UL& '!�1�4 � 2 3 2 5 2 3 34 3 53 52 25 3 4
%& v�)\4 4 3 4{"? 

 pW�!& .� ,C,��1 .� �K�� :" ] ]� ,&� ��\ �Sk�,  �� ]� ,.�)S, "A1  U&')�8
�TSk, � �\"1�� �d , :} p�  C�)  .�� f'S#�� ]+ �#D ^��!�1 �0;#D &���\ .�/!&�4 4 4 4� 33 2 2 5 3 2 3 2 5 2 3 35 3 2 3 35 94 � 3 35 2 53 5

= 

��	 
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= 
��W\ `�k � �UL&� 3 24 3 � 33 4{"? 

������
 �����: "H��!'� "����@)D .�S��@��)!& G��!�1� :} ^����!�1 �0;��#D &�����\ .�/��!&�
�#D{,K�� ., K'�  :f��#, : C�!]` H��1� ,.��,��T!& *�` ��#D U�b��1 �0;#D *1

 Y ���#T!& *L ,��$0!& x��� v�a!& U&` Y ��(T!& .,�T!& GS� %& ���a� GS�3
 G�#, ., v�#!& �u\" p!'!& w"�1 ,.�#T!&� ��b�!& H�1 , :g�k�!&� �#!& .D& ? �,@ 

TD ]+ ,H���#, ., n!< ���#, ���   U&'!&fP�#D .�, H�dUrD ����(!& Y H�S� H�1 G�# ?
�u�!& HST)a� P� *�\ *+� ,P�#D G�#, n!<� ? ��0�L& G�!+ %& �u\ G�#, H�h'��

n!< �uq G!+ H0�h'� ., G!�1 ,�0[L&"? 
G!�#� H!'� :}���W\ `�k� � �UL& p�  C��)  .�� f'S#�� ]+� 3 24 3 �� 3 2 5 33 5 3 2 34 3 2 4 43 2 5 9 4{J K����L& :��MN1 , :

" *+� &'�'�� �!−*'�,�T!& �0�1− .� .��,�TS! C�)  �UL& Y .�� ,�#D ^&�b� 
���!& �y��` C�'(�� %& "�W� .� Pb!�D ���� `�k � ,%& .�`"? 

 C��& Y� f�,1 C�!�F, .� .��,�TS! P�P[ ��/a�− H��aW� −? 
N1 : &'��S#�� ]+− *'���,�T!& ���0�1 −G!'���� "��Q&')!&� ���Q��)!& .��, H��D ������,1 ���,  

 Y �����W\ C���)  "b��a� ,U�����!& .���D� ������D t��yu#!& o��z� .��,� ,�;��#D ��;��#D
 ,x�R��!& G��S� �P��{&� &P��� &���b��� ���! &<+ �����L ,���0�  �P�P��[ �Pk���,� ,�UL&
 ,����S� �\�&P��1 K���z)�� �\���,` n�k��� ,���a�U gA/��� ,���@�[ c#;�

������ ����` .� �� P!& .� .�Zh�� *���b��? 
� ,C�)�!& �#� n!/D�`�k�!& �R)��? 

−N�'$!& .D& K��  :H���D� : .�, 1��)�� ,��({ ���!'� .,��T!& .,�T!& K')� �! &<+ H�1
.�P!& Y `�k�!&� Ku;!& G!+ n!< e`1 ,&Ph � ��!&? 

 U����!& H�DU��L G��`1 n!< *�\ ,.�TSkT!& �b�� ,U���!& HDU��1 �SkT!& �$A &<r 
x�R!& x��� �u�E& G!+? 
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N�R��F,Z!& K���� :"e1: G!'���� .�TSk��T!& "��Q&'� .��, H��D ������,1 ���, &'��S#�� ]+ 
 ���!� C��D&�(!& CWk��� G��S� �u���E& CWk���! u�;���� , U&'��)!& Y G��){ �;��#D �0;��#D
 Y C��)  "b�a� C�D&�� u�\ �0)D&�� &'S#$� �!� ,U���!& .�D� ����D tyu#!& &'#z(�

!& GS� �P{&� &P� &���b� �! �, .�TSkT!& *L ,CT�:� �Pk�,� �UL& *�\ ,x�R
&Py&� `�k�!&� &�A�� x�R!&"? 

��� ��
 ���: "N1 : C��)�!& m�#�� ]+� ,.��,�T!& &'!&'�� .�\�RT!& &'W��$� �! *+
 `�k�  V���!& .��D o�(�  ,� ���!�D .,��T!& u)�q&� ,��,L& V��W)!& 'A� ,V��!& Y

���� "�'s �R)�,"? 
��'#�
 ���: "H!'� :}f'�S#�� ]+{N1  : .��,��T!& �]&'�, *@�D ,.�� ���!& �&`��#,�

 ,.��,���T!& �)�`����� .�� ����!& �)���!&� �1 ,���0S\ �A'T)�`���� �1 ���0S\ �A'��T)�!&�
}��W\ `�k � �UL& Y C�)  .��{ .�, �b�a�� ] ��, �R�!& .�, n!/D "ba� H�r  

 ,U���W�!& j&`���W#!& .��, �����\ �P���� ,� ����!�D .,���T!&� ,"��s�W!�D t��a!& u)��q&
 n!< ��B� ,��$0!&� `�0$!�\ /�F)� ��! &<+ j'��� p�)!& .�P�!&� ��R!& PQ�(, .,

�#W! �0;#D ^��!�1 �AP{� *'�,�T!&"? 
G!�#� H!'� Y� :}���W\ `�k� � �UL& p�  C��)  .��� f'S#�� ]+� 3 24 3 �� 3 2 5 33 5 3 2 34 3 2 4 43 2 5 9 4{J K����L& :��M ,

*�0h�: 
������: ,*'�,�T!& �0�1 &��Q��� ]+ 9}�UL& p  C�)  .��4 2 3 4 4� 3 2 5 3{#� ,p� : ,U���!& CWS�D

}��W\ `�k �� 34 3 � 33{���h .D&� ,���h .D&� ,~�a�& .D& H!�� ,*�T�E& c#;D ? 
 ���
!: ��$0!&� �u�E�D &'dU&')� ]+ w}�UL& p  C�)  .��4 2 3 4 4� 3 2 5 3{ ,C�TS�!& �u)q��D 

}��W\ `�k �� 34 3 � 33{P�� .D&� ,V�W� .D& H!�� ,C��T$!& GS� �U�F!& C�'()D ? 
���
 ����:*+ "H�!'(D .�S��@�)!& G�!�1  :} `�k� � �UL& Y C��)  .��� f'�S#�� ]+

��W\{K�� ., "��@� ,5 : ,.�P�!& G�S� ��b��!&� *���#)!& .�, H�D ����,1 �, &'S#�� ]+
= 
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 n��!�1 &��b��� &��- .�/�!&� %& "�W�� p�  &�P�A�h� &��h�A� &'�,- .�/!&�3 4 4 4 43 9 95 5 3 5 33 3 2 3 3 3 3 3 3 3 3 33 54 4 4 3 3 5
�T!& �A2 5 52 5 ���\ ~�U� ����, �0! �({ *'�,� 3 3 24 3 � ¥ 32 4 3 5 3� 4 42 3 5=��>?  

} n��!�1 &��b��� &��- .�/�!&� %& "�W� p  &�PA�h� &��h�A� &'�,- .�/!&�3 4 4 4 43 9 95 5 3 5 33 3 2 3 3 3 3 3 3 3 3 33 53 34 3 3 5
���, �0! �({ *'�,�T!& �A3 3 2 5 24 42 5 33 2¥ 3 5 2 5���\ ~�U� �4 3 2 4 3{C�$!& p  9 3 2 4? 

&'�,- .�/!&�5 3 3 34 9 ���{UL& '�!�1� ���, n�!�@  ��#, &�PA�h� &��h�A� P#D ., 4 33 3 3 3 3 3 3 2 22 2 2 3 53 52 5 35 3 52 4 4 45 5 53 3 3
 ��S� ^p[ "�D %& *+ %& v�)\ p  �#WD G!�1 �0;#D� 24 3 5�

2 3 7 35 94 43 4 4 4 � 33 4 4 2 3 2 5 2 3=��>?   
}P#D ., &'�,- .�/!&�2 2 3 33 4 45 3 9 3{*��T�E& G�!+ .�(D�k�!& P�#D N1 3 94 2 3 3 2 24 4 3 3 ���$0!&� 3 2 34 2} &��h��A�5 3 33

����, n�!�@  ��#, &�PA�h�2 2 35 3 52 4 43 3 5 3 3 35 3{ U�b��L&� *��h��0T!& ��0�1 3 3 3 32 3 32 3 5 54 2 w}���{UL& '�!�1�3 32 3 52 5{ 
 j���D&�(!& ��<3 3 3 32 5}�#W��D G��!�1 �0;��#D� 32 3 2 24 3 2 3{ *���T�E& p��   U&'��)!& .��,  UE& p��  3 5 24 42 24 4 43 29

�& p  �U'\/T!& ��$0!&�2 4 3 3 35 2 2 22 34 C(D�k�!& C��3 4 9 3}%& v��)\ p� 3 4 4{ µ'��aT!& �'�S!& 5 2 23 2 9} %& *+9
�S� ^p[ "�D4 3 2 3 7 5 4�{ &��T!& CT�{ H�,� 3 34 4 42 2 5 2 3=�>?  

                                                                                       
= 

H��!'� .��, C����& 1P��)W, *���\ <+ �UL& Y C���)  .����2 :} &��h���A� &'���,- .�/��!& *+
%& "�W��� Y �0k����1� �0!&',@��D &�P��A�h�{!�D , .�P��!& G��S� �]&'��T!& G��S� ���a

HD �0)T��q *'�� *1 gh&'!& n!/�  ,^�h �Q��)!&�"? 
=� > K�Z�!& gW� �\<? 

 �&'��#!& .��D ����DZ!& .���lK���� ; : ������ �R��#, ,C��Q�q C����& f/��A m��!Z� ����� 
U�b�L&� :}D %& *+ %& v��)\ p�  �#W�D G�!�1 �0;#D ��{UL& '!�1�4 43 9 4 4 4 3 3 53 4 4 � 2 3 2 5 2 3 33 52 25 3 4 2 ^p�[ "���

2 3 7 5
 ��S�� 4 3=��>{K�� , : %& K'�U *�\ � "�hU� .��h��0T!& .�, "�hU .��D Gq- P�

 ¡1 m���:  ,H�d�� .�, H�! ���!� g�#\ n�SA '!  U&')� ��1 nR� �S  ,U�b�L& .,
C���& f/�A m�!Z� G�){ ,p��d�� n!/�\ m�SA '!� HdU1 :} �0;�#D ���{UL& '�!�1�2 25 2 3 35 3 4 3 52 5

)\ p  �#WD G!�13 4 4 � 2 3 24 3 3��S� ^p[ "�D %& *+ %& v�� 4 3 �
2 3 7 5 94 3 4 4 4{? 
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 Y �\�a!& Hh�q1"xUP)kT!&"= � ���� ,���> Y ����{ p�D1 .�D&� ,"f��k���" 
=� ����� ,���� ��U ��� > .�� ���� .D ��RA .� `��Z!& pD1 .D& t��s .,

K�� ;H�D1 : ��DZ!& K��=f�\/ ?> 
��S� :.k{ P�� &/A�? �\�a!& K��� :"{ &/Af�h�F� �!� `���E& ��aQ ��P" ,

pWA/!& H( &��? 
� V���W� .��D %& P��W� .���XK���� ; : %& K'���U G��q- �  U�� ,HD�a��Q1 .���Dw

C��& f/A m!Z� G){ �#D ., �0;#D :} p�  �#WD G!�1 �0;#D ��{UL& '!�1�4 � 2 3 2 5 2 3 34 3 53 3 52 25 3 4 2
��S� ^p[ "�D %& *+ %& v�)\� 4 3 �

2 3 7 5 94 3 4 4 4 3 4{'\�  ;gk�!�D &'dU&'�� ,n!< &? 
 Y pk���!��z!& H���h�q1"fP�k���,"= � �� �����U ��� −C���a�,  >− H���(��s .���,�

 Y ¡&�z!&"��W�!&"= �� ���� ��U ����� >− : x�T�� .�� ��� .D *�T�S� ��d
HD H�� C,��� .� v�{ .D? 

*�)S� H�  ;c�#� `���+ &/A�: G!�L& : .�� H�)�&�U� ,~�P�Q ;v��{ .�D x�T��
CQ�q C,���w.(S� �TDU *�\� ,CD�z;, ?� C����!& : �T\ ;¢�a!& £�� ;&/A *�T�S�

 Y"g��()!&"? 
� H!'� Y C,��� .� :} n��!�@  ���#, &�P�A�h� &��h��A� P�#D ., &'�,- .�/!&�3 4 4 43 95 3 52 3 5 33 3 3 3 3 2 2 3 35 53 3 3 5

*+ %& v��)\ p�  �#W�D G�!�1 �0;�#D ���{UL& '!�1� ���,9 54 4 4 3 3 53 4 4 4� 2 3 2 5 2 3 34 3 52 2 25 3 4 2 2 ���S� ^p�[ "��D %& � 4 3 �
2 3 7 5 4 3

=��>{K�� ; : G�){ ,p�D&��L&  ��� �h��0T!& ]� ,�h�0T!&  �� ] pD&��L& *�\
 %& KZ�@��  ;���h&' 1 .�P��!& Y V����!& "��q`� C���, m��a) 8G!���#� :} ����{UL& '��!�1�4 3 32 3 52 5

%& v�)\ p  �#WD G!�1 �0;#D4 4 33 4 4 � 2 3 2 5 24 3 2 5 3{? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= �� ���� ��U �� >c�#� P�kD ? 

  *G!�#� H!'� :}%& "�W�� p�  &�PA�h� &��h�A� &'�,- .�/!&�4 4 4 3 5 34 45 3 33 3 3 3 3 35 9{J K����L& :��M ,
N1 :" &P��SD �1 �u���E& U&` .�P��Q�� �AU����` &'��\��� ,H!'���U� %���D &'���,- .�/��!&�8
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TS\ ^u�E &�PA�h� ,�|U �`�W� ., H�  *'��T)�%& C"? 

 &/A� ��A� .��,��TS! C�du�!& ��k�L& ., .�!�L& .�Tk(!& GS� ^���S! ~'k, �u\
U�b�L&� *��h�0T!&? 

 %& �0����� P��� C��T���!& j�����& f/��A .��, G��!�L& C����& *1 <+− G!���#� − v���$�E 
 H��aW�� �0���� P�(  C���& f/�A ��,1 ,�0��D "Q&')!&− ��0! �`�0R�!&� �0��S� ^����S! 

��A ��@��D U&P��D .��,���T!& .��, �����1 .��, �u��FD ,H��ST\1� *���T�E& t��{ *'���,�T!& �
f`�0h� H��$A G!+ Ch�a!& o, ,x�R!&? 

−���\ .D& K��  : Y ��0! ��, �\/�D c�z� ,���P�!& Y .��,��T!& ���{ G!��#� ��\< �T!
 �0���$��� H��1� ,�U'k�!& K�1 Y �P�(� ��T\ ,*��T�E& C(�(aD �0�� �q@  ,��q�&

�b!&� ����T!�D����!& ~��!�D� ,m��\ *+ v'�< .� �? 
*��k��T!& K�� : m�T;�� C(D�k�!& j�����  ,U&���� j����& f/�A Y ���!= C��]'!&

��b�!&� > m�T;� f/A� ,.��,�T!& .�D=c��R)!&� ^���!&> U&` Y �����!& ~��!&� ,
��#�!&? 

−N�&�!& K���  :�W�! ]�1 �A��\< G!��#� H��L n�!<� U&���)D ���! &/A *1 �S�&� .�
 ��@�[ ���:#� *���W! ���0A �A��\< G!��#� H�+ �d ,�;#D �0;#D C�]� 'A� �0T�{

.��0h� .�, H����D� ,�0)�hU` 'S�� :K�L& : ���T)A]& P��Z, G�S� KP�� �`���E& *1
��:#)!& ��R!& GS� KP� n!<� �0!�aD? 

 ���
!:Hh�1 Cdud ., ��0A �0�S� G�d1 G!�#� H�1 'A�  ???�A�\< �d? 
−*��F!& K��  :?U&��)!& &/A G�#, �, mS� *r  

 C���]� ����{ G��!�L& C����& Y ���\< G!���#�� H��aW��� H���L U&����� H���  ����! m��S�
 .��, �0���S� H��D .��, ���, C����& f/��A Y ���\< ���d �;��#D �0;��#D U�b���L&� .��h���0T!&
 P���Z, G��S� KP��� e���q1 P��#D ���, ^pR��!& �`����+ *+ "����� ������!& ~����!&� �����T!&
= 
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�A�\< �TS  HD ��T)A]& 'S�� ��@[ ��:#� GS� n!< K` ����d �A�\< `��1 �d ]�1 
 �P�T!& f'�h� .�, C���& f/�A Y ��\< G!�#� H�L ��:#!& ��R!& 'A &/A� ���hU`

�&'�1  ud ???�A�\< �d? 
G!�#� H!'� :}&��b�� &��- .�/!&�5 3 3 2 3 3 33 4 9{J K���L& :��MN1 , :" ��&'q+ &��b� .�/!&�

'�&�� �A��-� .��h�0T!&P��@)!&� K�T!�D �A"? 
����
 ���:N1  :" %& K'�U &��-2 3 � .��` &��b��� ,�A��b�� H#, .��h�0T!&�

%&"? 
G!���#� H��!'� :}���({ *'���,�T!& ���A n���!�1¥ 33 5 4 42 5 52 35 3 5{J K�����L& :��MN1 , :" ���A n���!�1

�({ *'�`�b!& *'�,�T!&8"? 
��D ����T�+ &'�(({ ���L g��U ]� ����T�+ Y n�[ ] p�#� K/�D� `��0$!&� ��$0!

.�P!& �b� Y K�T!&� ���!&? 
*����F!& K����  :" Y C���!�WT!& P����� ���({ G!���#�� H��aW��� H��!'�� �b��a!& P����� &/��A�

 fU&`� HSA1 ~U�  ., *1 K'(!& &/A t�(a�� .�P!& t��s Y .�(a, ��'�D �0�Q�
�({ ��,�, *�\ K�T!� ���!& K/D� �0�  @R� p)!&"? 

�����
 ���:N1  :"!�1 ��!� .�,- .�, ] ,��({ H!'��U� %��D *��T�E& "�A1 ��A n��¥
�A�P� .�TSkT!& o, Z�� �!� ,x�R!& "A1 �0�1 .�D ���1� ,x�R!& U&` �h�0�5 3"? 

N'���W!& K���� :N1 :"�����T�+ Y g���U ]� C����, ] ?"���� : ��$0!���D �����T�+ &'��(({
.�P!& Y K�T!& K/D� `�0$!&�"? 

N�RF,Z!& K�� :"�+ &'�PQ ��L ���$A .�, H���;�)(, "�b�a)D ,f'�(({� ����T
 f/�A *L U&���)D ���!� ,.�P�!& "hL K�T!& ., �uk�]&� "AL& C�U��,� .s'!&
 ���,°! G��!�L&� ,������!& P���'T!& o��, ���0! �`�0R��!&� �0���S� ^�����S! �`U&� C����&

"Q&')!�D"? 
= 
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G!�#� H!'� :}���\ ~�U� ����, �0!� 3 3 24 3 � 2 4 3 5� 4 2 3{J K���L& :��MN1 , :" ,�|'�/�! �����, �0!

��#�!& j��h Y o�&� ���\ ~�U�"? 
����
 ���:N1  :"K'(� : ��0�� ��0! f'��#D ,�|'��< G�S� %& .�, �� �0!} ~�U�

���\{K'(� , : ��b�  �0 &'h1 Y ���)� ] ,���\ p�A v�R,� �#z, C�$!& Y �0!®
nkT!& �[�\ �a[U ��b� H��!� ,&'$�8 8 2"? 

*��F!& K�� :"���� ��0!��� ] �����, N1� �����, ��0! *1 G�S� KP�� �����T!& ¢�! ��
�|'�< o�T$! ����� CS,�\ C,�� ����, �0! G�#T!&� �A��B"? 

��'#�
 ���: "}����, �0!{ ,���]� ��| "aT;��� ,������� ��| G�aT� %& .�, 
}�{ �0! }���\ ~�U{N1  :��#�!& j��h Y ����!& v�!& ., ���\ ��q"? 

�� ��
 ����: " Y ��0! ��, �\/�D c�z� ,���P�!& Y .��,��T!& ���{ G!��#� ��\< ��T!
 �0���$��� H��1� ,�U'k�!& K�1 Y �P�(� ��T\ ,*��T�E& C(�(aD �0�� �q@  ,��q�&
 ������!& .k��a!& '��A� ,������!& ~��!���D� ,m����\ *+ v'���< .��� ��b��!&� ����T!���D

� ]� ,p;(�� ]� oz(�� ] &PD1 �T)k, �y&` ,c��R!& g�z!& H�k�a! "�T� ]� �@k
 "�T#!&� *��T�E& .�, H��S� &'���\ ��, G�S� ���P�!& Y ��0! ��W�L& *1 �\< �d ,H�'���

K���� ���T\ ����q�& Y ���0#, ���0  �!�b��!& :} .��h���0T!& .��, *'��!�L& *'(D�k��!&�3 3 3 9 34 4 5 92 54 3 3 5 4
 *�k��{rD �A'��#W�& .�/��!&� U�b���L&�� 3 22 5 3 3 3 3 34 4 5 9 4 9 4 2 ¶P���1� H���� &'���U�9 3 3 53 3 35 2 3 N���$� j����h ���0! 4 2 3 53 � 9 2 3

U�0�L& �0)a�5 3 3 22 3 3{ C��& JC�D')!& :���MK���� , :} *'�!'(� �AP�#D .�, &�^��h .�/�!&�3 55 93 32 54 4 4 42 2 3 3 3
 &'��,- .�/S! uB ��D'S� p  "#$� ]� *�T�E�D ��'(W� .�/!& ���&'qE� ��! ��B&��DU5 3 3 3 33 3 3 2 33 3 2 3 3 3 3 34 4 4 4 4 4 49 5 2 9 34 45 3 54 3 2 2 9

+ ��DU4 3 9 3��{U ��^U n�� 3 5 34 � 3 9{J �Ra!& :�� M .�, ��&'�)T!& "�D ,H�S� t�)T!& ��Pa!& Y�
 %& K'�U .� ,Ca�aQ ~�s �K�� H�1 :"g�{1 .�, o�, ^��T!&" ��P�a!& Y� ,

�q�& :§�0#, �R{ �,'� g{1 .,5 5 ¨"? 
K�� ���h .� : %& K'�U K��� :" ,�#W�! �0;�#D ^��!�1 U�b�L&� *��h�0T!&
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 ., ^�(Sz!&�C,��(!& �'� G!+ �#D ^��!�1 �0;#D c�(d ., ^�()#!&� ����"? 
N'�W!& K�� :""�� *r  :"�� ?C��& f/A U&��� Y G�#, N1 : G�S� &'��\ *��h�0T!&

j�(Ws : ,C��W�Pa!& "�W� &��h��A N/�!& ��A� ,G�!�L& ���$0!& "�A1 �0;�#D *�� 
�Pa!& �S�Q P�#D &��h��A .�/�!& ��A� ,C�����!& ��$0!& "A1 �0;#D� �)�  "�W� C��W

 .�, `&�T!��  ,C���PT!& G�!+ ���$0!&� CR�Wa!& ��$A .���$A &< �0;#D *�\� ,C�,
C����!& ��$0!& C����!& .,� ,G!�L& ��$0!& G!�L& C��&"? 

.�Tk� G!+ ,�AP#D p)!&� C��& f/A Y .��,�T!& G!�#� %& �k� P��: 
K�L& �k(!& :1 G!��#� ��0! mWd1 P�� ,*'!�L& *��h�0T!& G�S� KP�� j���Q o�DU

�0)���, C# U� ��@[ 'S�: 
−���0!�1  : o���Th &'��SW�� ���q�& �'���!&� HS���U� H��W)\� C���yu,� %���D &'���,- ����1

 pW�!& �0�SD p)!& c�!��)!& ��0�!+? 
−�0���d�  :%& ����, gSs Y *&��$!&� vU��L& &'\��� ,*�s�L& &'�U�  ��1? 
−�0�!�d�  :� �0!&',@D &�PA�h ��1 &'�U��  �T! ��°  K�T!�D �A`�0h �,@  ,�0k��1

 ~����E& G�!+ &'h��){& ���1 ��T\ ,�0������ �0�\�k�,� ��AU�` m���� *�s�L&
 K��)(!& ���[�W, .�, H��S� &',P��1 �TS  ,���!�D �PA�$T!& �,1� ,j&�Z�!& nS� GS�
 �0���Ts1 &'�!&�1 ���1 G�S� KP�� n!<� ,n!�0T!& Y �'F!&� ,xU�#T!& ��a)�&�

 .�%& "�W� Y �0k��1 &'!/D� ���a!&? 
−j��b�!& f/A oD&U�  : ��,&Z)!&� K��# L& f/�A G�S� �,&P��+ V���!& K�1 &'���\ ���18 8

.�P!& C�'(� Y ��:� �d1 C(D�kT!& f/0!� ;K&'{L& f/0! ? ��Wh', tWk�!& *��\ �T�+�8
n�!< ��b��  ,��| �A���B ^&P�)�& g�h'� K�# L& f/A GS� �0,&P�+ *L ,CS�;�S! 

K�T�!& �1 �'(S! �WW�8? 
¡���!& �k(!& : p�W�!& &��- ��@�D H��aW�� �0)�#�� ,U�b��L& � Y H�#, �h��A .�,�

= 

��� 
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= 
 &�`���� ,�0T!��� .�, &'T!�� ��@D� ,�A`]�1� �0k��1 GS� �A��d-� ,�0�\�k,
 �0�S� �TS� U�b�L& ��& �WQ1 G){ ,cQ'!& &/| %& �0 �[ &/0!� ,�A&`�� .,8

�AP!& eP,? 
 *+ �d .�Tk(!& .�/A *1 .�D G!�#�� H��aW� %&}�({ *'�,�T!& �A8{ K��� }�A{ 

 �A ��@\ N1 ,�F!& GS� 1P)WT!& �b� P��� ,�F!&� 1P)WT!& .�D "b�!& ��T� 'A�
 ��0! �#�Th n�!�1 ,��:#!& �PT!& v�D ., 'A &/A� ,�A��B ] *'�,�T!& �AP{�8

;����q�&� ���P��!& Y �����\ ~�U� %& .��, ������, P���ZT! U����$T!&� U���$!& �P���� 
 ��0  ,��0! jP�h� C�T{�!&� �����T!& *@�\ N1 ,C�T�:#!& C!Z�T!& f/| �0Q�b)q&

"T\L& Hh'!& GS� ��'(a)k�"? 
�!��!& �k(!& : *'��,�T!& ��A� ���!�d �Tk�� .�Tk�(!& .�/| G!�#�� xU�W� ta!1 �d8 8

��0$� G�S� &�U���� �AP�#D .�, &����h .�/!& *�PA�$T!& *��h�0T!& Y K��(  ,
C��!�)!& C��& :}����, n��!�@  ���#, &�P�A�h� &��h��A� P�#D .�, &'��,- .�/�!&�2 2 3 5 35 3 54 4 4 43 3 92 3 3 3 3 3 2 3 35 5 53 3 3 5{ 

JK���L& :��?M 
C��& ., K]P)�]& Hh� ��! .�W)� �P(� �T, : G�S� G�d1 G!�#�� H��aW� %& *1 'A�

 �P, �d ,*�T�E& cQ� �0�S� ~PQ� ,U�b�L&� .��h�0T!& .�T, CD�ab�!& C�(D
 CS,��[ C��0!E& �`�0R�!&� "��Z$!& �P�T!&� �s�#!& ^���!& &/A *'��  ,PA�h� �h�A

 %& K'�U v�aQ1 o�T$! �]P� *�\ ., ]+ �PT!&� ^���!& &/A K��� ]�8? 
G!�#� H!'� :}���#, &�P�A�h� &��h��A� P�#D .�, &'�,- .�/!&�2 3 5 35 3 3 3 3 3 2 2 3 35 53 3 3 4 45 9{J K����L& :��M ,

N1: " ��#, &�PA�h� &��h�A� ,U�b�L&� .��h�0T!& ^]�A P#D ., &'�,- .�/!&�4
%& "�W� Y"? 
����
 ���: "f�\< G!�#� K'(� :}&'�,- .�/!&�{ ��, ¡���W� P�#D ., ,H!'�U� %�D ,

 .�,- .�T, �0)��]� ���z(�&� ,�;�#D �0;�#D U�b�L&� .��h�0T!& C�]� ., m��D8 9
= 

��� 
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= 

 ,�h���0� G��){ �h���0� ���!�}&��h���A�{ ,�u���E& U&` G��!+ �����!& U&` 3} &�P��A�h�
��#,{*'�,�T!& �0�1 "? 

N�R�F,Z!& K�� :}P�#D .�, &'��,- .�/�!&�5 2 2 3 33 4 45 3 9{ "P����  : G�!+ .�(D�k�!& P�#D .��({u!&
H!'(\ ,��$0!& :}�!& ����&'qE� ���! ���B& ��DU *'!'(� �AP#D ., &�^�h .�/!&�9 3 5 93 3 34 4 4 4 43 3 2 2 3 3 32 4 4 2 3 2 52 9 3 33 5 4 .�/3 4

*�T�E�D ��'(W�4 3 34 2 4 3 5 3{J �Ra!& :�� M�W�B��� H�, u;�� �0�, �0S#h� �| �0(a!1"? 
K���� ~�a���+ .��D& .��� :" .��h���0T!& "��#$  ,"��Q&')!& G��S� .��,���T!& %& ���{

�A&'� ., *�` .�P!& Y C�]� "A1 U�b�L&�"? 
x�a;��!& K���� :" %& K'���U *r��  �K�����, o��DU1 G��S� V����!& x����� Y'��� : .,���,

*�k{rD .�#D�)!&� &��b�� &��- .�/!&� pD&��1 �Sk,� ,�h�0,"? 
G!����#� H���!'� :}������, n����!�@ 2 5 32 4 43 3 5{J K������L& :��MN1 , :" ������, n����!�@ − ����0�1

*'�,�T!&−���S� �, �0�S�� ��! �, �0! "? 
N��;�W!& K�� :"N1 :U�b�L&� *��h�0T!& �0�1 ��)STh .,"? 

������
 �����:N1  :"���]'!& Y .�P��!& Y ��b���!&� t��a!& .��, ���0! �����S� g��$� ,C
�#D GS� ��;#W!� ,�0�S� ��! g$� N/!& "�, ,CdU&'T!&�"? 

pT����(!& K���� :" ���, ~�(a)���& Y ,U�b���L&� *��h���0T!& N1 ,��)��STh .��, N1
�����!& ~���!&� �����T!&� *��T�E& K��T\� ,��Q��T!&� �]&'T!& ., f'T)�(a)�& ?

�#D ., H!'� ., `&�T!& "A�C��W�Pa!& P�#D .�, �1 ,G�!�L& ���$0!& P�#D .�, '�A P ?
K'��1 ?UP�D �'�� P�#D .�, �1 ,C���& f/�A K�Z�� P�#D .�, �1 ,C�����!& ���$0!& p�A�− 

ibF, uD i�bF� �TAP{@D i�bF)!&� ,�0S\ �0T#� ����!& ¢�S!&�"? 
G!�#� H!'� :}%& v��)\ p�  �#WD G!�1 �0;#D ��{UL& '!�1�4 4 3 3 53 4 4 � 2 3 2 5 2 3 34 3 52 25 3 4 2{J K����L& :��M ,

N1 :" C���,�� .��, %& �����{ Y  U&'��)!& Y �#W���D G��!�1 �0;���#D C��D&�(!& '��!�1�
.�TSkT!&"? 

= 

��	 
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= 
N�'$!& .D& K�� :"N1 :��$0!�D ��U&'T!& Y"? 

N��;�W!& K�� :" ,g��hL& .,  U&')!& Y}%& v�)\ Y{HT�{ Y ,"? 
��hZ!& K�� :"N1 : f/�A� ,�#WD G!�1 ��U&'T!& Y �0;#D C��]'!& Y ���U&'T!&

 �U'� Y �, �0Fk� ,Cq'k�, ��$0!�D§^�k�!& ¨�y&��!& .,"? 
����
 ���: "f�\< G!�#� K'(� : ��{UL�D *'W���)T!&�}�#W�D G�!�1 �0;�#D{ ,

 p!'�!&� c��Sa!& .�, ,��:{� �W�b�� H�, H! %& �k� .T, &'��\ &<+ , &��T!& Y¥ 8} Y
%& v���)\{K'��(� , :/��!& %& ����{ Y .��, tD�k��!&� µ'���aT!& �'��S!& Y H��W)\ N

^�;(!&"? 
N�R��F,Z!& K���� :"}����{UL& &'��!�1�{ '��A� , U&')!���D G��!�1 �1 j���D&�(!& '��!�1 ,

��b�!&� ��$0!�D  U&')S! �k�"? 
G!�#� H!'� Y� :}%& v�)\ p 4 4 3 4 4{J K���L& :��MK&'�1 ,: 

�����:µ'�aT!& �'S!& H�1  ?U��)q& 'A� ,N�'$!& .D& f�\<pWS#�!& ? 
 ���
!: ,�`�)� H!�� ,*-�(!& H�1 − �U'� Y  &��T!& CTk� �0! .�D P��§^�k�!& ¨−? 

"����
!:���\ .D&� ,N�z!&� ,��hZ!& K'� &/A� ,%& ��{ H�1 ? 
��
�
!:H)Tk�� HT�{ Y  ? N�RF,Z!& H!��=��?> 

pT��(!& K�� :"}%& v�)\{�0�, "\ GS� tSz� "= ��?> 
�`���)� K���� :"%& KZ���1 G��){ ,�h���0T!& p��D&��L&  ���� ] *���\3 6 :} ����{UL& &'��!�1�

%& v�)\ Y �#WD G!�1 �0;#D{"? 
C,��� K�� :" p�D&��L&  ��� �h�0T!& ]� ,�h�0T!&  �� ] pD&��L&� CA�D �W!

G!�#� %& KZ�@  ,�h&' 1 .�P!& Y V��!& "q`� C�, ma)  G){ :} ��{UL& &'!�1�
#WD G!�1 �0;#D%& v�)\ Y �{"? 

~�a���+ .��D& K���� :" .��, C���]'!& P��#D �S���1 .��T, ����{UL& G��!+ ����U&'T!& `U ���dw
= 

��� 
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K��(  ,�0���D p�)!& ���{UL& G!+ ,���` U�b�L&� .��h�0T!& :} .�, &'��,- .�/�!&�
 �#W�D G�!�1 �0;#D ��{UL& &'!�1� ���, n�!�@  ��#, &�PA�h� &��h�A� P#D

%& v�)\ Y{N1 , : &��T!�D"? 
V�W� .D& K�� :"  ��� ]� .,��, '�A�  �� ]� pD&��L& G!')� ] �h�0T!& *�� 

C��& f/A �0)Fk�  �h�0T!& pD&��L& :} Y �#W�D G�!�1 �0;�#D ���{UL& &'�!�1�
%& v�)\{"? 

%& K'� Y ��Wh .D P�#� .� :" } v��)\ Y �#W�D G�!�1 �0;�#D ���{UL& &'!�1�
��S� ^p[ "�D %& *+ %&{  , P�(#!& ���U&', .�, ��0SW� *��\ ��, C���& f/A mFk�

K��� ,���{UL& N�/�! jU��Q� ��$0!��D ��U&'T!&� cSa!&� : .�, G�!�1 P�!&'!&�
 .�, G�!�1 ��#!&� �#!& ., G!�1 �L& .D&� �L& .D& ., G!�1 mqL&� �L&� �L&
 .��, C��!�F!& ]� C��T#!& ]� K���FS! ����!� ,K���F!& .��, G��!�1 ���#!& .��D&� ���#!& .��D&

��T!& P�� K'� Y g�b�  & l v��zF!& .D �T� *�\� l K��T!& p��Sd p�z#�
 `'#k�, .�D&� p�S� *��\�  U&� H�! .�� �! &<+ ,C!�FS! �S�!&� CT#S! Xp��#� :

 ��Z�!& ���B ���T0�� UP�� G�S� ���{UL& N�< G�S�  &���T!& .�, ";�  �, *&`��
�1�T!&�"? 

K�� ~'S�< .D ��k� .� *���� .� :"o�D�S! "hU K�� :p! ��1 �:�  n�abTD 
K�(  ���Q H! .D& G!+ :}%& v�)\ Y �#WD G!�1 �0;#D ��{UL& &'!�1�{"? 

��� ��
 ���: "H!'(D `&�T!& ��!� :}��{UL& &'!�1�4 3 2 32 5 5{ ^��TS� H�(Sz� �, C�Q'bq 
 , U&'��D *'!P��� "��D ,CWb��� ���A ]� ���0! ����  ] .�/��!& ,C��D&�(!& G��S� �y&����!&2 5

,C�T#!&� ,K�F!&� ,C!�F!�\ P�� ��T\ ,�A'�a�� ,j&'�qL& `]�1� ,j���W!& `]�1� 
 C���& *1 t�a!& "�D ,C!@k�T!& Y �a��Q n!< P()#�� ,C���D �)a�� �0;#D HT�Z�

j�D&�(!& o�Th "TR� C,�� ? ,.k�a!&� ,C�,���� ,P�A�$,� ,V�W� .D& i� �T\
= 

��
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= 
P{&� ��B� �`�)�� :��1 GS� 

&')� &'����\ .�/��S!& ^���qE&� cSa!���D  U���! CF����� &/��A G��S�� ] �1 ���T| *'��dU
���F!& ���]�D ��{UL& N�< "TR)  ? ��A&'�1 .�, C�!`@D �)�a� �0dU'�� ��! .�,�

��P{ :" U&'! C�Q� u  ,H({ t{ N< "\ Gz�1 P� %& *+9 4"&'!�� , : &< *��\ 'S 
�dU&� .�� �! n!/\ .�� �! �TS  ,GTk, %& v�)\ Y ��  H! *��! t{"? 

G!���#� H��!'� :}%& *+3 9 4����S� ^p��[ "���D � 4 3 �
2 3 7 5 4{J K�����L& :��MN1 , :" ^p��[ "���D %& *+

 *�` gk��!&� C�D&�(!& Y ��#D .�, �0;�#D ���U'� ., f`�W� �Sb� �, �S#� ��S�4
�u�E& K�1 Y *�\ �T, n!< ��B� ,cSa!�D  U&')!&2 4"? 

N��;����W!& K����� :N1 :" �u����E& CWk����D ����0)s��+ Y C���T�a!&� �����U&'T!& .���,
A�:T!&�����d CD&�(!& U�W)�&� ]�1 ,��"? 

��'#�
 ���: " ����S� C����P!& H#y&��[ .�, N�$� p)!& ��!&'{1 ., HTS#� �, H�,�
�0W���� �,"? 

pT��(!& K�� :" v&'b�!& G�0)�, p�A p�)!& H�,��{1 .�, ^�[ �TD f`�W� .�D p;(� 
�ub!&� CT�a!&�"? 

��Wh .D P�#� .� :"}��S� ^p[ "�D %& *+{p�#� , : .,��S� ��!�T�1"? 
 ~�a�+ .D& K��}��S�{N1 , :*'�F� �TD ��S�"?  

−���'!& ��k�)!& Y K��  ???: �)�q ��d− H��aW�� − �k�(!& *���WD C�T���!& �U'k�!& 
K�(  N'W�!& P0#!& Y .��,�T!& ��k�1 ., oD&�!& : &��h��A� P�#D .�, &'��,- .�/�!&�

���, n�!�@  ��#, &�PA�h�??? 
N1 :#D ., &'�,- .�/!&� G�!+ &��h��A� ,���$0!&� *�T�E& G!+ .�(D�k!& .��,�T!& P

 ,%& C�TS\ ^u��+ "�h1 .�, U�b��L&� .�(D�k�!& .��h��0T!& o, &�PA�h� ,C��PT!&
N1 ���, ��@[ &/A .�/!& n�!�@  : ��)�STh .,− Y U�b��L&� *��h��0T!& ��0�1 

= 

��� 
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&/�A *1 ]+ ,%& .�, ��hL& ~�(a)��&� ,��b�!&� �]&'T!& ~�(a)�& i(��� ��hL& 
 Y �q@�)T!& o�, `��0$!&� ���$0!&� *��T�E& Y tD�k�!& e��k)� ] H�L ,�\�h1 .�

n!<? 
)���� :.��,���T!& ��k���1 .��, o��D&�!& �k��(!& &/��| `&���T!& : �S��Q P��#D *��h���0T!&

 &'��,- p���T!& "�#�!& *'���  ,C���& f/A K�Z� P#D �1 ,UPD ��ZB P#D �1 ,C�W�Pa!&
"W()kT!& G�#TD fP#D �,�? 

=%& v���)\ Y �#W��D G��!�1 �0;��#D ����{UL& &'��!�1� >N1 : j���D&�(!& v�a��Q1
^��TS#!& K��� ,H���[� %& ���{ Y g���hL& .�, ��#D  Ur�D t{1 �0;#D : f/�A

^�qE&� cSa!�D  U�! CF���? 
=���S� ^p[ "�D %& *+ >N1 : C�T�{ %& H���[ ��, "��  ,��TS� ^p�[ "��D ��{1

 gS� H! *�\ .T! ,�uQ� v&'Q� �U'k�S! �)�q 'A� ,P�0[ 'A� oTk!& G(!1 �1
�&PDE&� C�&�!& C��B Y! ? 

=� >  Y ��k�)!& "A1 cS)q&m��.�!'� GS� �U'k!& K�Z� : 
������:C���P, ��1 w 3 3 ? H��S�� ,�`��)�� ,���DZ!& .�D %& P�W�� ,V��W� .�D& K'�� &/�A�

.��k�T!& U'0Th? 
N`�D-�����!& K�� :"]�D C��P, �U'k!& f/Aw 3 3~���7"? 

 ���
!:�TA� ,*�)��T  .����qL& .�)��& ]+ C��P, ��1  :} .�, K'��U �\^��h P�(!2 34 � 35 3 2 35 2 3
 ���{U ��^U .��,�T!��D ����S� i���{ �)��� ��, H�S� Z�Z� ��k��1� 3 5 3 5 2 2 3 24 4 4 4 4 4� 3 2 � 3 22 3 3 3 � 32 3 34 5 5 54 46 2 3=��� > *r� 2 34

]+ H!+ ] %& pWk{ "(  &'!'�9 34 43 3 2 95 3 4 2 3 2 35 3 3vU 'A� mS\'� H�S� 'A 6 3 3 3 2 33 5 55 2 39 3 4 3 
 ��:#!& ��#!&4 4 3 32 24 2=��>{J CD')!& :��� − �� ?M ,N�RF,Z!& K�� HD� ,"��(, H!��

= 

��� 
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= 
pWS�!& eZh .D&� ,N�&�!& �F�!&�? 

�uk!&PW� �D Z#!& K�� :" ,��A�q- Y .��)�- ]+ �1 ,������& C���P, C�D')!& �U'��8} P�(!2 3 3
�\^�h2 35 3 ??{J ��� ,��MC�TD �)!Z� ,"? 

N�'$!& .D& K�� :"��A�q- Y .��)S!& .��)��& e'�� ,�0���ThrD C���P, p�A :} P�(!2 3 3
��k��1 ., K'�U �\^�h5 54 42 3 2 3� 5 3 2 35 ??{C�TD m!Z� ���  ,"? 

 Y NU�FW!& e�U§Ha�aQ ¨K�� ^&�!& ��P{ ., :" �q-� ,�^&�D m!Z� �U'� �q-
m!Z� C�- :}"� n�')�)k�2 5 23 3 5 3 2 3 :%&5C!u�!& p  ���)�� 4 4 43 3 3 5 22 5{J ^�k�!& :���M"? 

p�D&��L& K��(  ,�U'k�!& f/�A 1��(� ��yU�� oT� H�1 v�#!& �#D .� "(� P�� :" ¡+
*-��(!& .�, KZ�� ��, ��q- ., f/A gk{L ?H�! "��� :K��(  ?m�TS� .��1 .�,� : ¡+

/��� ���Q�� ,/W�� &`'0� oT�L"? 
 ., KZ� �, K�1 Y &'�S)q&�=�^&�D >S�K&'�1 Cdud G: 

�������:G!���#� H��!'� ���0�, KZ��� ���, K�1 *1  :}������\ .s&'��, p��  %& �\�b��� P��(!3 3 5 34 4 43 53 3 35 3 2 3 3{ 
JCD')!& :��M ��Z�! �0�s'�� ,f�b� �0 �#� ,7 7§x'W�5 3¨PA�$, H!�� ,? 

 ���
!: }K�(d� � ��q &����&8 3 8 34 4 43 5 2{J CD')!& :��M ,Ga;�!& '�D1� ,��WQ .D �Sk, H!�� ,
n!�, 'D1�? 

"����
!: }f��b�� ]+5 5 2 3 9 4{J CD')!& :��M"��(, H!�� ,? 
N�'$!& .D& K�� :" P�� ����  ,C���PT!�D ��0�, KZ�� �, K�1 Y 'A �T�+ �uF!& &/A�

&'!�� :C�TD �A�q- Y *�)S!& *�)��& m!Z�"? 
 *.�����W!& P���� *'��dud� ,.�� '���!& P���� *��R���� ok���� C��y�, ������- `P���w ? `P���
S\C�TS\ *'#k��� oW��� C�y�T#DU1� *��!1 ���T3 3 ? Cy�T#W��� �]- ��R�� ��0 ��{�

� �{ *'��Td� oW��8? 
  u��d ���0�  c��S)FT!& j�����&�}.�\�R��T!& .��, ^�����D3 7{ }`'��Td� `����3 2 35 3 � 3{ } �D&/���8 3 3

= 

��� 
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= 

�T�!18 4 3{? 
 H���- "Q&'  �'T$,=v U * � K > �0T$�=v��� ��!w > �P�{&� C��- ��0�, �u�!& G�S�9

}]+9 4"�S� 4 3{ C�- ^�W!& GS�� 4}v'���!& �u� %& *1�5 9 3 9 3 3{ ��T  ^&U ��A�q- ��0�, C��- "�\� w
^�� ^&�!& "W�4 w? 

  *�U'k!& ^�T�1: 
 ���D ��k!& f/A j�0)[&§CD')!& �U'�¨ g�)\� c{�bT!& ��\& Y mW)\ n!/D� ,

v�ab!& �u\ Y �0)�Tk� j`U� P�� ,C�k!&� ��k�)!&−¶−? 
]& &/| m�T��5H�!'� n�!< .�,� ;.�Wy��)!&� C�D')!& .�� ��0�  ��P�a!& U&��)! �� :

}��! ��q '0  �)W� *r 2 � 25 3 5 2 33 2 3 5 23 5 4{J CD')!& :�MH!'�� , :}� 3ub!& &',��1� &'D�� *r 3 9 35 3 3 2 33 5 4{J CD')!& :
� ,��MH!'�� , :}^�R� ., GS� n!< P#D ., %& v')� �d5 3 93 3 3 32 2 2 53 3 3 4 4 43 55 5{J CD')!& :��M ,H!'�� :
}��0! &���q n�� &'D')� *r 2 85 23 3 5 3 5 35 2 34{J C�D')!& :��MH�!'�� , :}�0��S� v'�)� *1 %& Gk��4 2 33 3 35 3 2 3 5 3{ 
JCD')!& :���MH!'�� , :}U�b��L&� .��h�0T!&� pW�!& GS� %& v�� P(!3 3 3 3 3 32 23 2 4 4 5 2 3 37 4 9 3 5 3 3{J C�D')!& :

���MH��!'�� , :}��A %& *1 &'��TS#� ���!15 3 9 3 35 23 32 3f`���W� .��� C��D')!& "��W(� '4 4 43 2 2 3 33 3 3 39 5 2{J C��D')!& :���M ,
H!'�� :}*�PD�#!& *'Wy�)!&5 94 3 52 3 4{J CD')!& :���?M 

 ��Z�B .� &'�SF� .�/!& Cdu�!& GS� G!�#� %& CD'� 'A� ��:�  P{ �0�  `U� �T\
§x'W�¨G!�#� K'(� �0� � , :}G�){ &'��Sq .�/�!& Cd 3u�!& GS��9 3 3 35 3 97 9 35 4 4 3 �0��S� m���� &<+ 5 4 2 3 3 32 3 3 4

 ��d H��!+ ]+ %& .�, @�$S, ] *1 &'���� �0k���1 �0��S� m���� mW{U �TD �UL&9 3 2 5 2 3 3 25 2 3 5 34 42 3 3 3 5 2 3 3 53 2 34 49 34 3 3 3 36 2 4 3 3 52 2 4 2
��{�!& v&')!& 'A %& *+ &'D')�! �0�S� v��5 9 24 45 9 3 3 2 39 55 3 9 34 5 4 3 3{J CD')!& :���?M 

GTk��§ �^&�D �U'�¨? 
D�^&� : "#�!& UPb,§1�D¨K�(� , :G��#TD ,P�0#!& .�, &��D :"���� ,i�Sq4 3 : &<+ ,´��D

G!�#� H!'� H�,� ,iSF� :}�DZ!& p  �^&�D ��! �14 5 36 4 � 3 3 2 25 3 3{J ��T(!& :��MN1 , :" .�, �^&��D
H�, *�,1� ,G!�#� HD�(�"? 

= 

��� 
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= 
K�(�� , :G!��#� H�!'� H��,� ,U/��1� U/��1 &<+ ,´�D� ,P��W�� fZ�� &<+ ,´�D :} �^&��D� 3 3 3

.�\�RT!& ., ��PA�� .�/!& G!+ H!'�U� %& .,3 3 3 3 34 4 4 4 4 44 2 5 2 5 32 9 35 2 3 3 4 4{J CD')!& :�MN1 , :U&/�+� U&/�+? 
CD�ab�!& �u�\ Y C�Tk��!& f/A j^�h P�� ,c{�bT!& �#D Y n!/D m�T��5−

¶−? 
 �U'k��!& ���| *'���� �0;��#D� �0W��)\ Y .��k���T!& ���:#, ����]& &/��A ���\< P����

Ws�(!�\ Y ,ps'�k!&� ,N��Fk!& �A�T�� ,`'#k!& pD1� ,pW!�#�!&� ,pWS�!&� ,p
 �U'kD �T0�D�)\§�^&�D ¨ v��)\ Y NU��FW!& ��0! �h�� n!/D� ,�0y�T�& C�(D &�\< �d

Ha�aQ Y ��k�)!&? 
H��aW� H!'(D �0{�)) ] ,n!/D �0)�Tk� Hh�� :} .�/�!& G�!+ H!'��U� %& ., �^&�D3 3 34 4 4 49 3 4 5 3 3 34 � 3

�3.�\�RT!& ., ��PA�3 34 44 2 5 22 5 2 3{ U��0�rD m�!Z� ���L� ,��0�, C�TS\ K�@�D ��0! C�Tk�� pA� ,
U���!& ., �^&�!&? 
*�T�]& *&/A� :§CD')!&¨ � ,§�^&�!& ¨ N�'�$!& .�D& ��0! �\<� ,�0y�T�1 �0[& �TA

H��Sy�(! K'��� "��\� Z��� o��, ^�T���1 C#k��� ??K���� :"V����!& .���D U'0R��T!&� :§ C��D')!&
�^&�D�¨"? 

P���� *�T���]& o���� =�^&���!&� ,C��D')!& > ��a��Q Y m��D�d .��D P���� ��P��{ Y ���#,
P�� K�� ,NU�FW!& :"§ v��zF!& .�D �T� &<r  ,C,�T�!& "A1 ")(, ��D 'D1 p!+ "�U1

fP��¨ ��D 'D1 K�� ,l :K�(  ¡��1 �T� *+ : ^&�(D C,�T�!& �'� �a)�& P� ")(!& *+
 ^&�(!��D ")(!& �a)k� *1 GRq1 ¡+� ,*-�(!& ,*-��(!& .�, ����\ gA/��  ,.s&'T!��D

�T#! mS� ,*-�(!& oT$D �,@� *1 eU1 ¡+� :§ %& K'��U H�S#�� ��! ���[ "#�� c�\
�? ¨�T� K�� : ,��q %&� &/A§ NUP�Q %& ���[ G�){ p��#h&�� ��T� KZ�� ��S 

�T� e1U N/!& n!< Y m�1U� ,n!/!¨P�� K�� , :���D '�D1 K�� : v��[ "�hU n��+
 ,nT0)� ] "��� %& K'���! p{'�!& g)�� m�\ P��� ,H�#Th�  *-��(!& o�W))  ,

= 

��� 
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= 
§ o�Th .�, H�D ¡��,1 ��T, p�S� "�(d1 *��\ ��, K�W$!& ., "Wh "(� ¡'�S\ '! %&' 

*-�(!&¨mS� , :§ %& K'�U HS#�� �! ���[ *'S#�� c�\�?¨K�� , : ,���q %&� '�A
" H�! ���[ N/�S! NUPQ %& ��[ G){ p�#h&�� ��D 'D1 KZ� �S   ���D p�D1 UP�Q

 �T��X G�){ ,K��h�!& U�PQ� ,��FS!&� gk#!& ., H#Th1 *-�(!& m#W))  ,
 ,f���B P{1 o, �APh1 �! NU�b�L& CT�Zq pD1 o, CD')!& �U'� �q- jPh�} P�(!2 3 3

�)�� �, H�S� Z�Z� ��k��1 ., K'�U �\^�h2 3 2 5 3 2 36 24 4 4 43 3 � 32 2 33 �4 5 5 3 5{J CD')!& :��� M ,�^&��D C�T��q G�){
!& m���  Cb��{ P��� ��d ,H����{ ��T� P�� �d ,%& f� '� G){ ��D pD1 P�� cab

 �T� m�Dl"? 
e�q1 ^�T�1 �U'kS!�: 

&− �U'�§Ca���!&¨ 
§Ca���!&¨ : "#�!& ., UPb,§�; ¨K�(�� , :�{�;�) & �;�)�� "�h�!& �;�) & :

Ca�;��!&� ,H�D �0)�[�  ���� &�,& g\U &<+ : ��TD HW{��Q �0R�� ^p�� ��,& "��! ���&
^'k�? 

P��CD�ab!& �#D P�� C�Tk)!& f/A `U� : 
−K���� ,����Wh .��D P�#��� .��  :" p��A ,C��D')!& K���� ?C��D')!& �U'��� V���W� .��D] m��S�

KZ�� m!&� �, ,Ca���!& : ��\< ]+ �0�, &P{1 tW� �! ��1 &'�� G){ ,�0�,� ,�0�,�
�0�  ???��Pa!&"? 

−K�� ,C,��� .�  :�T� K��l :"H�1 ���� G){ �^&�D "�Z�� ., ³�  �, ��, tW� �! 
Ca���!& GTk� m��\� ,H�  KZ��� ]+ P{&? 

−K�� ,�`�)� .�  :".�( ��T!& Ca��  ,Ca���!& GTk� �U'k!& f/A m��\??"? 
 .�D&� ,N�R�F,Z!&� ,N`U��T!& ��k�)\ ,��k�)!& g)\ Y C�Tk)!& f/A j`U� P��
 ,N��;���W!&� ,p��WS�!&� ,p�k���!&� ,p��Ws�(!&� ,N�&���!&� ,N�'��$!& .��D&� ,C���z�
= 

��� 
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= 
 g�y&�B Y ¡��,��!& ��A�\< ��T\ ,p�'!L&� ,¡�\'R!&� ,`'#k!& pD1� ,pW!�#�!&�
 K��Th Y N��Fk�!&� ,*��(�E& Y ps'�k�!&� ,�y�bW!& Y N`�D-�����!&� ,��k�)!&

^&�(!&? 
 �U'k�D �0)�Tk� Hh��§Ca����!&¨ U��0�rD ��0!�Z� P��� .�( ���T!& ma;�  ���L ,

�TD �0y�W�1� ,�AU&��& cR\� �0����j���!& ^'�� ���!& ., �|'S� Y ? 
U'[�� .D& K�� :" *'�b�)T!& H�D ��#� .�( ��T!& K&'{1 ., H��a� �, *1 gk{1�

G!�#� H!'� "�, n�!�1 ., &���\ *'�,�T!& ��#  `&�T!& ��1 �| : K'�(� .�, �0��,�
 p�)�� ]� p! */y&JCD')!& :� MH�!'�� ,�0��, m#T��� �0;#D �0!�� P(  : �0��,�

 .�/��!& *<1 '��A *'��!'(�� ^p��W�!& *�<����JC��D')!& :�� M .���D �0)!���(, m��S(� ^]���0 
.�TSkT!& ?H!'�� : ��#, ��h�F! ��#z)�& '! %�D *'�Sa���JCD')!& :��M"? 

� − �U'� §v&/#!&¨ 
n!< Y `U� �T,� ,CD�ab!& �#D n!/D �A�T� <+: 

−V�W� .D& .�  :"��T� *1 lH�! "��� :"K��� ?C�D')!& �U'�� :& G�!+ p�A v&/�#!
&P{& �0�, �P� j`�\ �, G){ V��!& .� m#S�1 �, ,v��&"? 

−`'#k, .D& .�  lK�� :"p��#� ,v&/�#!& �U'k�! ���+� ,C�D')!& �U'� ��'Tk� :
�^&�D"? 

 .�D&� ,C�z� .D&� ,N�RF,Z!& ��k�)\ �0W)\ Y .��k�T!& �#D ��]& f/A �\<�
� ,¡�\'R!&� ,`'#k!& pD1� ,*��F!&� ,N�&�!&� ,N�'$!& .�D& ��A�\<� ,p�'!]&

�0W)\ Y ,N`�D-�����!&� ,N��Fk!&� ,ps'�k!&� ,���{L& pD�#!&? 
�0�  U���� U���!& v&/#D m!Z� ��L ,n!/D �0)�Tk� Hh��? 

N`�D-�����!& K�� :" Y e��q1 P�#D ���, v&/�#!�DU���!& `��(#�+ .�, �0�  �T! n!<�
G!�#� H!'� :}.���, �0D/#��2 5 33 79 3 2 35 5{= D')!&C :���M"? 

= 

��� 
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� − �U'� §CR(R(T!&¨ 
CR��(R(T!& :"��#�!& .��,"�(R���"K���(� , :�����T!& �(R��� P��� : ,&���D� ~��� & &<+
CR(R(!&� :��Pa!& Y� ,^�!& ��� :"ªU'k! K�(� *�\ : ��� "��� ,P�{& %& '�A "�

*�R(R(T!& ,*�� ��!& �0�&"N1 , : ����T!& 1��� ��\ ,x�R�!&� ~���!& ., *�)y�T!&
H)S� .,? 

1 K���P�W� 'D :" ^���0!& �(R�(� ��T\ ~����!&� nR�!&� ����!& .�, *��)y�T!& f��#,�
Hy��  v�$!&"? 
N��Fk!& K�� :"H�, ´�� N1 ~���!& ., �(R(� ��L ;CR(R(T!& GTk��"? 

N�RF,Z!& K�� :"~���!& ., �(R(� pA� :H�, ´�� N1"? 
�T� .D& n!/D �A�T�1�X�S�& .D P�� .#  , :"P�W#! K��� u�hU *&%&  : �U'��

�T� .D& K�(  ?CD')!&X:K�(  ,CD')!& �U'� .0)�1� :�T� .D& K�(  ,�^&�D : "�A�
CR(R(T!& ]+ �A'�P� ��\ �, ,pA ]+ "��� L& V��!�D "# "? 
*-�(!& �'S�� .��k�T!& g)\ Y C�Tk)!& f/A j`U� P��? 

x�R!&� ~���!& ., �| .,- ., ´��� iSF� ��L ,n!/D �0)�Tk� Hh�� �0�  �T! ,
.�( ��T!& K&'{1 cQ� ., �0�  �T!� ,�uqE& G!+ ^��P!& .,? 

� − �U'� § 'aW!&¨ 
§�aW!& ¨C��! :N& ,^pR�!& .�� ��aW�� ,�F)k��� ^p�[ .�� K@k�� *1w : m))R�) w

 'aW!&� ,H�� :�aD oTh? 
C��0�!& Y ^�h :"ty��!& Y m�1U� : 'aW!& �U'�−^��W!& �)��D− p�0  ma�Q *r�  

�D& ., K'#  v��D .�, *'���� ,U'W�Q �1�,��\ G��L&� �\/!& GS� o(�� ,C�!�WT!& C�
C�b!& G!+ �'Q'T!& C �;B"? 

H�! "��� H��1 H��� �\��a!& ���q& ��T\ `&P(T!& n!/D �A�T��w :" .�� ���#!& jP�#�'!
= 

��	 
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= 
K�� ,�Z�!& :" %& K��� ,C�D')!& �U'�� p��#�  'aW!& ���S� m�13¤ :} �� ��q &�����&8 3 4 45 2

]�(d�8 3 4 3{ ]� ,����q ]+ ¡Ph1"? 
 .���D .�,  *��k���T!& �AP�� ���T\ ,NU�b��L& v'���1 p�D& G��!+ C�Tk�)!& f/��A gk���w

�U'k!& ^�T�&? 
 �U'kD �0)�Tk� Hh��§ 'aW!&3¨ �aW!&� �0����� .�( ��T!& �\< ., H)�T;� �T! ,

�AU&��1 .�? 
� − �U'� §��(�T!&¨: 
§��(�)!& ¨C��! :H��� ��(�� ^pR�!& ��()�& ,���)�)!&w :� ��aD��,]& .�� ���(�)!&� ,H�� :

 � ,H�� �aW!&§��(�T!& ¨−��(!& �k�D− &<+ ,f��(�� ^pR�!& �y�z!& �(� ., �`PRT!& w
HD�q? 

 �D �A�T�1�§��(�T!& ¨K��� ,��R�!& '�D& H��� H�h�q& �T\ ,��T� .D P�W� .D %& PW� :
".�\�RT!& v'S� N �T� j�(� ,��(�T!& CTk� �^&�D m��\"? 

 C�Tk)!& f/A j`U� �T\ ,N�R�F,Z!& ��k��)\ ,.��k��T!& g�)\ ��#D Y �U'k�S!
 ,g�y�$#!& Y ¡��,��!& ��A�\<� ,p��'!]&� ,`'#k!& pD&� ,N��;�W!&� ,N�&�!&�

�T0�D�)\ Y  ps'�k!&� ,N��Fk!&�? 
 �D �0)�Tk� Hh��§��(�T!&¨N1 ,.�\�R�T!& v'�S� Y �T� j�(� ��L , : ��T\ ��aD

p�#� HS#!� ,P�W� .D %& PW� K�� :, �(� GS� p!�T)!&� ,.�TSkT!�D UP�!& ��&'� .
P0#!&? 

� − �U'� §�� �a!&¨: 
f����){&� ,&����{ f����a� ^pR��!& ����{ : m����\� ,�P���Pa!�D �U]& ����a� ���T\ f���(�w

 �U'�§�^&�D ¨ GTk�§�� �a!&¨.�( ��T!& v'S� .� j��{ ��1 n!<� ,? 
& .D& �A�\<� ,N�bW!& .ka!& G!+ C�Tk)!& f/A  p�'!]& gk�� ��A�\<� ,V���!

= 

��� 
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= 

 ,p�k��!&� ,N�&��!&� ,N�'�$!& .�D&� ,p���z!&� ,N�RF,Z!�\ .��k�T!& �#D
N`�D-�����!&� ,N��Fk!& �A�\<� ,`'#k!& pD&� ,N��;�W!&�? 

 m��aW  ,H���k� &'��\ �, .�( ��T!& v'S� .� j��{ ��L ,n!/D �0)�Tk� Hh��
.�W� K�)(!& ��  �T! H�1 n!<� ,.�TSkTS! H��0�@  �0�� .�,� ,f���B .�, t ���T!& 

N`��D-�����!& K��� ,�0y&P��& p!&'�� .�T, .��,��T!& p!&'� :" ���a� ���L ,�� ��a!&
H�!'� "��TD ~���!& "A1 v'S� :}����{ ���S� %&� �0D'�S� o�z(� *1 ]+4 3 3 5 3� 24 3 5 5 5 5 9 3 3 2 3 9 4{J C�D')!& :

���M ,}�0D'S� p  ����� �0W(�@ 4 4 5 5 8 3 3 34 4 2 5 3 2 3{J CD')!& :��M"? 
��N��Fk!& K :"�AU&��1 .� j��{ ��L ;�� �a!&�"? 
� − �U'� §����T!&¨ 

H��!'� Y n��!<� ,�`���)� P���� C�Tk��)!& f/��A j`U� :"GTk��� �U'k��!& f/��A m����\ :
Ca������!&−.�( �����T!& Ca�����  −����0! K����(� *����\�  :�������T!&− �0W!�����TD j@���W�1 
��&U'��−K�(   :g!��T!& :v'�#!&"? 

g��)\ Y C�Tk��)!& f/��A j`U� ���T\ Y ¡���,��!& ���A�\<� ,*-���(!& �'��S�� ��k���)!& 
gy�$#!&? 

 �0!&'��{1 .��� m�R��\� .�( ����T!& N����F, jU���d1 ����L ,n!/��D �0)�Tk��� H��h��
�AU�)�1 m�)A�? 

� − �U'� §���#WT!&¨ 
pD�#!& .D& K�� :"K��(� : H�#�Th m�WS�� ,HS���1 fu��1 m�S#h &<+ ,���)T!& j���#D

G!�#� H!'� H�,� ,H)WS�� :}& &<+�3 4 3j��#D U'W(!2 3 54 2 55 5 2{J U�z��]& :�M"? 
NU�b�]&  U�a!& .D mD�d .�� :" ��r  ,���#WT!& ]+ CD')!& �U'� *'�P� &'��\�,

.�( ��T!& U�Wq1 ��#W�"? 
~�a��+ .D PTa, .� N�U� ,P�Z� .D  U�a!&� ,V�W� .D& ��]& &/| �A�T�� :

= 

��
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= 
"pW�!& *�,� Y GTk� �^&�D m��\§ ����#WT!&¨R\ �T! ,V��!& �y&�� ., m�"? 

 ,g��y�$#!& Y ¡���,��!& ���A�\< ���T\ ,.��k���T!& .��, �����\ C�Tk��)!& f/��A ���\<�
N��Fk!&�? 

 �D C�Tk)!& Hh� Y�§���#WT!&¨N��Fk!& K'(� , :" j���#D ���L ;����#WT!& GTk��
.�( ��T!& U&��1 .�"? 

ps'�k��!& K����:−�^&��D ^�T���L f���\< ^����d1 − "0y�T���1 .��, V����!& .��D& G���{� �
���#WT!&−���(�T!& c�ab�� H���1� − H�)�1U ��d ,��R�� ^�T��L& m�ST\ ��Q *r�  

n!/\−���#WT!& p�#� − Y N��Fk!& �FD §^&�(!& K�Th ¨K��� : .�� j��#D ��L
.�( ��T!& U&��1"? 
N�RF,Z!& K�� :"�A����� �0�� �aW� .�( ��T!& U&��1 .� ��#W��"? 

 − �U'� §C,P,PT!&¨ 
K���(� :�P��,`� �0,P��,`N1 ,�0���S�  :"���Z�)!& Y� ,���0�SA1� �0���as :} f'D/��� 5 5 9 3 3

�A&'k  �0W�/D �0DU �0�S� �P,P  �A��(# 3 39 5 2 33 2 2 3 2 3 2 53 3 3 3 34 44 42 3 36 3 3{J �TR!& :��MN1 , :n0�SA1? 
 ��T\ ,�0W�)\ Y .��k��T!& .�, ����\ �A�\<� ,C���� .D *���� G!+ p�'!]& �0Wk��

0�D�)\ Y ps'�k!&� ,N��Fk!& �A�\<�T? 
.�( ��T!& xuA �0�  *L ,n!/D �0)�Tk� Hh��? 

�� − �U'� §C�ZFT!&¨ 
NZFT!&:−^�F!& *'��� ��T!& �;D− :NZ�F!&� ,U'(aT!& K/T!&w : P��� ,*&'�0!&
%& f&Zq1 :N1 :%& H��A1? 

 ,*���F!&� ,p�k��!&� ,N�&��!&� ,N�RF,Z!�\ .��k�T!& �#D C�Tk)!& f/A �\<�
 ,`'#k��!& p��D&� ,N��;���W!&� ,N��Fk���!& ���A�\< ���T\ ,p���'!L&� ,¡�\'R���!&�

P{1 G!+ �0)Wk� *�` ,�T0�D�)\ Y  ps'�k!&�? 
= 

��� 
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 ��D �0)�Tk�� Hh��§C��ZFT!&¨G!��#� H�!'� Y n�!<� ,.�( ���TS! ���Zq ��0�  ���L , :
}.�� ����!& NZ��F, %& *1� %& NZ��$#, ����B �����1 &'��TS�&�3 3 2 2 34 4 44 3 9 52 32 5 5 5 2 53 3 34 4 3 9 2{J C��D')!& :�M,N1  :
"��q�& Y U��!&� ,���P!& Y U�#!& �0dU',� ,.�� ��!& K/, %& *1 &'TS�&�3 3 5 56"? 

�� − �U'� §CS��T!&7¨ 
K�(� :K��(�� ,f���! ���� ]��� HS#h &<+ ,u���� HD "��w : H�)W��� &<+ *u��D m�S��w

HS�, v���U& .� f��B "��� ,H,�h& ��h Yw? 
�#D Y C�Tk)!& f/A m#�� P�� &/�A gk��� *1 *�` ,*-�(!& �'S�� ��k�)!& g)\ 

"y�� G!+ ��]&? 
�| CS��,� �0! CW��#, ��L ,n!/D �0)�Tk� Hh��w? 

�� − �U'� §�`�RT!&¨ 
K�(� :P��R�)!&� ,`�[ oT$!&� ,`U�[ '0  ,��� ,CD&P!&� ��#W!& `�[ : "�hU ,`��z!&

P��[ :G!�#� K�� ,P��s :}0�Sq ., �0D `�R 5 2 23 32 3 3 2 74 4 3*��\/� �0S#! �3 95 2 29 3 5 39 3{J K����L& :��M ,
N1 :�0#�h `PD� ~� w w? 

 �U�[E& *�` ,*-�(!& �'S� g)\ Y� �0W)\ Y .��k�T!& ., �k� ��]& &/A �\<�
n!/D f�T� ., GSB? 

n!/D m�T��"�0)�� � .�( ��T!& �'Th j`�[ ��L w"? 
k�S! j���Q� v��(!1 pA �T�+ ^�T�L& f/A �y�� .�  P#D� mST)�[& ��, ��A] �U'

H�!'(D f��k��� Y ��0���#, N�R�F,Z!& "T�[ P��� ,H�S� :"^�T��1 �P�� ��0! : ,�^&��D
 ,�� ���a!& ,������T!& ,Ca�����!& ,C���ZFT!& ,�`�R��T!& ,�����#WT!& ,CR��(R(T!& ,C��D')!&
 �(R�(� p�A� ,.��,��T!& GS� CD')!& �0�  *L ,v&/#!& �U'� ,C,P,PT!& ,CS��T!&

H�, ´�� e1 ~���!& ., ���a�� ��A����� ��0�� ��aW� .�( ���T!& U&��1 .� ��#W�� ,
�0�S� �P,P�� �0�ZF�� �| `�R�� �0S���� �0a;��� �0��"? 

= 

��� 
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= 
 ���D K���]& �U'� o, �U'k!& f/A x�R��§.�)����(!&¨ ���]& &/�| �A�T�� ��T\ ,

*��� .D *�T��lK�� �0��� Y V�a�!& H�� ��q1 <+ , :" *��,� Y *���P� �)��\�
 K'�U %& �K&'z!& oWk!& Y �T0)S#h n!/S  .�)���(!&"? 

 *]�Th+ �U'k!& `'b(,8 4 w : *��,1� ,�0��S� P�0#!& `U� ,�^&�!��D U���!& v'S� ���3 w 33 3 29 5
 P$k��T!& �U���T� .��, g����hL& o���,� ,�0S)���� �����!& C��Ty1 ���0�� ,*-���(!& oT)k��,3 3

!& �]&', .� G0�!&� ,�u�E& "A@D �0b�bF�� ,�&�a!&9 4 3 C#�� G!+ �U�[E&� ,U���4 4 9
 ,����'T!& U';��{� ,����a!&� ,C��W#�!& K'��q` .��, .�\�R��T!& o���,� .����{ v���{3 3 2 53
 `'��0�!& K'��� ����W(�� ,�0���S� C���Z$!& v����� v���)�!& "��A1 �����\ "��)(D ���,L&�3 33 3 3
 ~`�b�!& K'���!& C!���U P��\@�� ,�uk�!& ��T0�S� Gk��� ��Z� t{ ± eU�b�!&�w w w2 3 5 7 9

1 g��� ,taT!&3 w ,���\Z!& G#���, v&/��� ,"�s�W!�D K&'�,L& ��0S\1 ± `'�0�!& U��W{3 3
 ,����aT!& �0��[ U�����!& ��P��(�� ,C�k��!& �0��[1 .��, ����a!& �0��[L& i�b��F��3 3
 G�W�!& ����q� ,�Z�!& .� .��SF)T!& C���[� ,x'W� ��Z�D �,L&� ,f��+ �A��q@��9 2 3 7 5 3 3 9 4

 � U��!& G!+ C�, ., H�� %& G�U t�Pb!& o,4 9 3 w .�, .�( ��T!& �&�{&� ,U'd "W$D2 3
 �k��� ,�0��S� ����(�� `U� ,.�TSk�T!& C�W�� �AU��:)�&� �AP�Q��� ,x'W� ��ZB2 3 w 6

 GW�!��D .�( ���T!& ^&Z0)��&� ,.�(a)k�T!& GS� j��Pb!&9 7 w� C�( &',� ,*-�(!��D� ,
 t�a!& g�/��� ,�0)( &', gWkD ��\L& *&'��!& �0S��� ,�;#D �0;#D .��,�T!&7 3 w 8
 G��S� �ub��!& .���� ,�0y����{L U���)���]& .��� G��W�!& G���� ,�����T�+ ± .�( ����TS!2 3 9 4
 ± v&����L& �<� ,C��Ss�W!& U&/���L�D �AU&/��)�& G��S� .��b��(T!& g����� ,��&'��,13 3 3w w 2 3
 �\<� ,ta!& .�` ± �0)DubD �0;#D �P,� ,"s�W!& .�P!�D �0�kT�� ,�0)DuQ7 w

�b�L&� .��h�0T!& ., .�(D�k!&3 w j��Pb�!& K'W�� ,�A��b()D .� �#T!& �\<� ,Uw
 U&��� P$k�, ^���D ��\<� ,.�Wy��)!& C�D'� K'�W�� ,n�!< G�S� �0y���`� ,^&�(�!& .,4 4 49
 G!��#� t�a!& C�#��W,� ,e'�()!&� C���z!& G�S� ^��W� P$k�, ^���D� ,P����!& ���S!7 3 9 5 4
= 

��� 
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 ,C��$!�D n�!< .�� �0)�����#,� ,�0!&'�,1� �0k���1 ^&��[�D fP��W�9 3 3 4 3 ��A&���D+ G���4
.����SF)T!& C��D'� K'��W�� ,.�\�R��T!& U���)���& .��, "���SF!&7.�b��SFT!&  ��Z��B .��, 

 "�\ ± �0)�) � ,.�( ��T!& Ca�; � ,.�P!& ± H(�!&� �S#!& gSzD V�� �,1� ,x'W�7 7 � 3 3
 K'����!& C�� 1U� ,m����w 2� o���Th ± H���S� "��\')!�D H���W� %& ���,1� H��),L H��)T{U� ,6 w 3 5

H!'(D H!&'{13 :}mS\'� H�S� 'A ]+ f]+ ] %& pWk{ "(  &'!'� *r 5 2 3 2 99 3 2 3 3 2 33 5 3 3 34 3 5 9 4 43 4 2{C��& ? 
 *j�|�R)T!& :H!'� :}%& NZ$#, ��B ���1 &'TS�&�4 4 2 25 5 23 5 9 3{ fP#D� } ��B ���1 &'TS�&�5 22 3 5 9 3

%& NZ$#,4 4 2 5{*��,ZS! G���!&� ,*��TS! K�L& *L ;U&��)D ��! 9 3 39 ?�P�(��w ± ��TA�\< 
H!'� :}�0[1 C#DU1 �UL& p  &'a�k � 5 3 52 33 33 2 4 4 3{? 
H!'� :}���\Z!& &'�-� �ub!& &',��1� &'D�� *r 5 3 33 3 3 35 3 5 4{ fP�#D� } �ub�!& &',���1� &'D��� *r� 5 3 3 33 3 5 4

��\Z!& &'�-�5 33{ "T{ .T�  ,`'0�!& ± G���!&� ,.�\�RT!& ± K�L& *L ;U&��)D ��! 9 93 3
H!'� :}�)[&3 3 28u��S� ���Td %& j���©D &�2 24 3 38 3 4 4 3 3 4{�&U'�)!& G�S�  ?"���� : ^&Z�h� U����!& ± ��TA5

 G�#,� �0! �'qL& j�Wd+ G���!& ^&Zh� ,�0S�W� C�SF� K�L&w w5 5 34 5}%& j��©D4 4 3 3{*-�(!& ? 
H!'� :}H!'��U P��� %& P�� P0� .�\�RTS! *'�� c�\4 4 4 4 4 45 3 53 3 �3 2 3 23 4 2 32 5 5 3 3{ fP�#D ��\< ��d }c��\3 2 3{ 

 �\/�D G��)\&� ,P��\@)S! U&���� H��1 G�!+ �0;�#D gA/  ,H�S� �b)�&�9 3 4=c��\ > .��
H�S� G!�L& C!]P! ;P#D CST$!&5 ?f��P(� "��� : ,��'S)(� ] c�\=]� > .�, *'��

£[ ± U&��)!&? 
H!'� :}C�,< ]� ]+ ����  &'�W��� ]8 9 2 24 43 8 33 54 5 5 3{H�!'��  :},��, p�  *'�W��� ]4 42 5 23 55 3 3C�,< ]� ]+ .8 9 4 3 83 4 �{ 

`'�0�S! G���!&� U���S! K�L&3 ?"���� : `���1 ��d ,�R�S! ^&Z�h H�S#h� ,K�L& ��\<3 38 w
K�(  ,�0! �a�W(� ;n!<8 :C,< ]� ]+ .,�, ± *'W��� ] *'ST#� �, ^��w 39 4 ? *'��� u 

�;a, U&���8 8? 
H!'� :} "�W� p  &�PA�h� &��h�A� &'�,- .�/!&4 4 3 5 34 5 3 33 3 3 3 5�0k��1� �0!&',@D %&2 2 24 44 45 2 3 3 3 3 4{ �P�� ��T�+ w 9 4

}%& "�W� p 4 4 3 4{ H�SW� H�!'� C( &'T! }%& "�W�� p�  &�P�A�h�4 4 3 4 5 3 3 3{ ± f��\< tW�� P��� 
= 

��� 
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= 
K���L&3 ? .�#�', ± fP#D ^�h P��3}%& "�W�� p�  �0k���1� �0!&',@�D4 4 43 2 2 24 4 44 45 2 3 3 3 3{ *1 �S#��! 9 3

 �P� �T�+� ,n!< "QL&w 9 4 3gka  HSW� �, C( &'T! ��A5 2? 
H!'� :}*'�@� ]� H!'��D� %�D &���\3 5 32 3 3 3 34 4 5 3 54 3{ fP#D� ,^�D �`��ZD }H!'��U� %�D &���\4 4 5 3 53 3 3{ � 

}H!'�U� %�D &���\4 4 5 3 53 3 3{ ,G��� P#D v�$�+ G!�L& C��& ± �u�!& *L ;�T0�  ^�D ���D 4 5 39
 'A� ,P�\@)!& v�D ± C���!& 'A�2 9H!'� :} ��0�1 ]+ �0���(�� �0��, "W(� *1 �0#�, �,�2 2 2 2 3 35 5 5 3 5 3 39 33 39 4 5 3 3 2 52 34 3

%�D &���\5 3 3{ ,P{&� ��0�, GS� P�\@)!& ± "�!& *'��! ;^�W!�D �;�1 �'z#T!& P\@  2 34 8 3 9
P�\@)!& ., �)Sq �T0�r  ;fP#D *�)��& n!/\ ��!�2 3 3 9 4? 

H��!'� :}�0!&'��,1 n��W$#� u�� 2 25 3 2 25 3 3 4 5 33{e���qL& C����& ± K����� ,^����!�D 5 4 :}n��W$#� ]�3 2 2 34 5 3{ 
 G�#, .T;)� ^��!& *L ;�&'!�Dw 3 9 3=G��#, .T;)� "W()k, HSW� e/!& "#�!&� ,^&Z$!&w >

H��!'� '��A� ,�R��!& :}]+ *'��(��� ]� G!�k��\ ���A� ]+ �ub��!& *'�@��� ]�9 3 9 34 43 5 3 54 5 33 3 32 5 2{ *+ e& 4
�A�&Z$  �\< �, �0�, .�� ?& *��\� �&'�!& .�, ��#�', .k�{1 ���A�A ^���!8 3 5J� M G�)!&

 �0SW� �AP#D}&'���,� H!'��U� %��D &����\5 33 5 3 53 2 34 4 4 4 3{ ] G���T!&� ,f���#TD� G���T!& ¢��SD 
 ,"#  m�T!& ., o(� ]� ,�R!& G�#, .T;)�w=*�\� >.k{1 �&'!&3? 

H!'� :}�A`]�1 ]�2 5 5 2 33 33{ �`��ZD =] >K��� : e��qL& ±5}]�1�3 2 33��A`2 5{ ����D =] > H��L9 3
 t��S#� K�L��D G����!& tS�� ,C���!& 'A� G��!& P#D v�$�E�D K�L& �u�!& P\1 �T!w w3 3 39 9 4 9 w
 G��#, P�\@  ,K�L& f�;�)�& ��, P��\')!& .�, G����!& �u��!& G;)�& ,�R!�D ^&Z$!&9 3 5 w 3 5

 U&��)D G0�!&9=] >�'z#T!& ±? 
H!'� :}%& P��� �T�+5 94 5 3 4�0D/#�! 2 5 3 53 7 4{K��� , :e�qL& ±5 :}�0D/#� *12 5 33 57 2 3{ *L 9 3=*13 > f/�A ±

 � ,^��W!& �`���Z\ �`���� ��A�A �u!& U�Q� ,"#�S! CWQ��!& GA� ,�UP(, C��&4 9 w=] > ±
C��& ?�q- v&'h� : P��Z� *1 %& P���� e1 ,��/�a, C��& f/A ± K'#�T!& *1 'A�3 3 39

L�D �0y�T#� ±3���P!& ���a!& ± �| �|/#�! ;`]�L&� K&',w 7 3 ? U��Wq+ e��qL& C���&�4 5
v&/#!& 'A� ,H�  �A �TD �`&UE& tS#)  ���!& GS� &'��, �'� .�4 9? 

= 

��� 
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H!'� :}���P!& ���a!& p 4{ e�qL& C��& ±� 5}���P!& p 4{ *L 9 3=���P!& > ����aS! C��Q
 �'�Q'T!& mWd@  .�)��& ±3= ± C�b�!&��'�Q'T!& �/�{� ,G�!�L&5 > C�����!& ±

 ± C�����!&� ,�'�� ± G�!�L& *L ;.��U��, *�)��& mk�!� ,G!�L& ± f�\/D ^��)\&5 3 59 w 8
"��� ,.��q- :`'0�!& ± C����!&� .�( ��T!& ± G!�L&5? 

H!'� :}%& U'� &'��z� *1 *�P���3 5 55 4 2 35 53 4{ cb!& ±� }%& U'�� &'��z�!3 5 5 4 2 5{ f/�A  HWR�� C���&
H��!'� :}�0D/��#� *1 %& P�����2 5 33 5 2 57 2 3 5 4{ � }�0D/��#�!2 5 3 53 7{ *L ,G��!�L& C����& .��, �u��!& �/��{ 9 3 5

��P��()!&� ,H��D K'��#�T!& '��A� ,�0A&' @��D %& U'��� ^����s+ �A`&���,3 4 : �0!'��� n��!<
�0A&' @��D %& U'��� ^����s+ �A`&���,� ,�0A&' @��D3 34 ? ± H��D K'��#�T!& '��A e/��!& `&���T!&�

cb!&7f��P�(� �T;,  : v/��!& %& G�S� e�� & .�T, ��S�1 .�,�w 3Jn�!< *�P���� M
CS#!& �] �u!�  %& U'� &'��z�!9 94 ? G�S� K'�Ta, "�#�!& *1 G�!+ ��a�!& �#D gA<�3 4

UPbT!& ?%& U'� ^��sE ��`&U+ e14 4 4 3? 
H!'� :}���:#!& �'��!& '�A n�!< ��W\1 %& .�, *&'��U�3 3 3 3 35 5 72 3 � 2 4{S�!& f/�A  G�S� o�(� j��T

.�0h� :�TAP{13 : ���D �'�!& n!<='A ?>o��&', C)�� ± *-�(!& ± 'A�9 : �^&��D ±3
 ^�k�!& ± �,� ;.D��)!&� ,cb!&� ,�Py�T!&� ,^�k�!& ±� ,*�#�',4 47 9 w=n�!<� > �`���ZD

�&� ? �`��ZD �'�!& 'A n!< G���!&�9='A >�;��1 o��&', C)�� ± *-�(!& ± n!<�8 9 : ±
^&�D3 �TAP�{1 �^&��D ± ��,� ,P��Pa!&� ,*�qP!&� ,.,�T!&� ,��'� ±� ,*�#�', �3 3 w

�&'��!& �`����ZD ?H��!'� '��A� :} �'���!& '��A n��!<� H��D �)#����D N/��!& ��#���WD &��R��W)�� 3 3 2 2 35 3 4 4 43 54 42 55 3 3
��:#!&{�&� �`��ZD .,�T!& ± �, n!/\�  ? ���B .�, C�STh P#D j^�h &<+ CST$!&�3 4

s'D�, j^�h K�Z�D �&��3 C�����!& .�, `'�#� C�����D ��,+� cz#!& �&'D �,+ �0SW� �TD Cw w4 4
�0�!+ �0�  �U�[rD �,+� ,G!�L& G!+4 4 4 49 5 ? C�!]PS! ;C�du�!&� ,��0�, .��d& .�D oT$� �TDU�w 5 w

�0�  C�!�W, GS� ? �U'k!& G� w}n�!< ��0�  &P�!�q3 2 4 48 3{ � }n�!< ��0�  .�P�!�q3 2 34 4 42 3{ ��0� � 
 �;�18 3} *&'�U�� 3 32 4'�A n�!< �W\1 %& .,3 3 35 5 72 3{.���d& .��D o�T$   ? �TAP�#D�} &��R�W)�� 

= 

��� 
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= 
'A n!<� HD �)#��D N/!& ��#�WD3 3 2 2 35 3 4 4 43 54 42 55 3 3{ .�, U�RW)�]& *1 GS� �0�W�� ,Cdu�!& .�D oT$  9 3 8

^&�(!& ��� K�� *��$!& ± `'SF!& .T;)� *&'��!&� ,H�&'�U .T;)� %&4 9 w w5 3 3 5 : "T)a��
n�!< *19 3H�!'� .��, H�,P(� ���T! w :}*-���(!&� "��$�E&� �&U'��)!& p�  ���({ H��S� &P����4 4¥ 3 2 33 3 28{ 

 CSD�(, ± �T0�, P{&� "\ *'�� w= H�,P(� .,�T!& ± n!/\� ,P{&�" ��0�� ��B�� 
�0Sq`1�3"CSD�(, ± m#�'  , >Cdu�!&9? 

H�!'� :}�0D'��S� G�S� o��Ws�2 4 4 45 5 53 3{P��#D K��� ���d  :}'��S� G�S� %& o��Ws�5 5 33 3 3�0D2 4 4{H��!'� *L 9 3 :
=oWs� >H�!'� 'A� ,C��& V1U GS� K'Ta,2 :}�U'�� m�!Z�1 &<+�� 23 52 32 3 4 5 3 4{ K'�0$, G��W  5

 j&��, G!��#� %& ��\< .�, �P�(� ��, G�S� ,K'�Ta, G���!&� ,K'0$, GS�w=*��\� >
tyu!& :G�!�L& ± K��(  ,��| t��S� ��TD C��- "\ �)q �d ,%& oWs�5 9 w 3 3 : ±� ,*'�0(�� ]

&C����! : G�!+ P�k�T!& ~'  %& G!+ P�kT!& "#�!&� ,H(�!& ~'  �S#!& *L ,*'TS#� ]4 4 9 3
K'0$T!&? 

H!'� :}*�`��� �d H!'�U� ��ST� %& e����3 5 5 56 3 3 33 9 5 3 2 3 3 35 5 3 3{e��qL& ± K���� ,5 :} %& e�����3 33 3
*�`�)�� H!'�U� ��ST�3 56 3 33 3 5 3 2 35 5 5 3 3{,.�( ���T!& ± G�!�L& *L 5 39 �A�y�T�� G�S� o�Sz� ]� 9

H!'(\ ;�0�S� f��+ %& �usrD H!'�U �d ,G!�#� %& ]+9 4 4 42 9 :}�\U��Wq1 .�, %& ���@W� P�2 5 4 3 2 92 3 4 3 3 23 3{ 
.��,�TS!� H!'��!� % ��A�� ��&`�W�� .��,�T!& j���s� ,.��,�T!& ± C����!&� ?

H!'(D .�( ��T!& C�- �)q�3 3 :}*�`�� �d3 5 56 3 9{(  P���� H��L ;K�L& .�� H�#z3 3 ? C��- �)�q�
H!'(D .��,�T!& :}*�`�)��3 6 33 35{ H!'� GS� f��W  ,P�� H�L 9 3}%& e��k 3 33 3{? 

H!'� :}�!��Q "�T� HD �0! g)\ ]+� 3 5 34 4 4� 33 23 4 5 9 4{ e��qL& ±� 5}%& �0�Z�$�! ��0! g�)\ ]+5 25 2 3 5 33 4 4 43 5 9 4{ 
JG!�L& C��& *L5 39 M �, GS� CST)R,H!'� 'A� ,�0ST� ., 'A :} ���s', *�@�z� ]�8 4 2 33 3 35 3 3

8u��� �P�� .�, *'!��� ]� U���!& ¢���2 ² 2 39 5 3 4 43 55 3 3 33{ @�T:!& '�A� ,��0ST� .�, ���! ��, G�S�� ,9
 ,v&'��!& ± ��0ST� e�$, n!< e�h1 HS;�D H��aW� %&� ,CbTFT!&� gb�!&�9 4 5 3 2 9

K�(  :}Q "T� HD �0! g)\ ]+3 5 3� 33 23 4 44 5 9 4�!�� 4{ G�S� CST)R�, C����!&� ,�!�Q "T� ^&Zh e1 9 5 3
= 

��� 
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= 

 ,j� �kT!& oz� ± ~�RT!& "Ta�� ,H)��s ± K�T!& ~���+ 'A� ,�0ST� ., 'A �,w 4
H��#D �0! g)� 5 ?H!'(D C��& �)q n!/! :}*'�ST#� &'���\ ��, .k�{1 %& �0�Z$�!3 5 3 3 3 52 3 2 5 2 33 35 3 3 4 4{ 

 ^&Z$!& .k{ �AP�'  �0ST� ., "�!& *'�!4 �)q� H�S�=C��& >H!'(D :} ] %& *+3 9 4
.��kaT!& �h1 o�;�3 2 53 4 5{ ��d ,��0ST� .�, '�A ��TD ��0ST� .�, ���! ��, t�a!1 .��{ 5

^&Z��$!& .k��{1 "���!& G��S� �A&����h3 ?& ? Z����T)!& N�< �y�b��D .��, ���A=� ���� − 
���?> 

 ,���a, ��0S$  ,��0!�Z� �q@)! ;�q'k�, K&'z!& *-�(!& U'� "�1 ., �U'k!& f/A�
 f/�A 1��(� ��yU�� oT� ��D&��1 *1 �0;#D G�{ P�� ,�P()T!& GS� p;(� �q@)T!&�

pD&��L& K�(  ,�U'k!& :H! "�� ,*-�(!& ., K�� �, �q- ., f/A gk{L ¡+ : .�,�
K�(  ?mTS� .�1 :/��� ���Q�� ,/W�� &`'0� oT�L ¡+? 

 p�W�!& G�S� KZ�� ��, ��q&�1 ., �^&�D �U'���^&��!& K��� ; :"��q- '��m�!Z� �U :
m!Z� C�- �q-� ,�^&�D :}C�!u�!& Y ����)�� %& "� n�')�)k�{J ^�k��!& :��� M" ;

*�F�R!& f&�U? 
 *��\ P�(  ,�����- ��#D ��T�+� ;KZ�� �, �q- �0#�Th ��!� ,&�q@), �0!�Z� *�\ P��

G!��#� H�!'� '�A� ,�&`'�!& C�${ Y �P�y�T!& j��- �#D� ,C�, �)  Y �0!�1 K�Z� :
}mST\1 �'�!&p)T#� ���S� mTT�1� ����` ��! {J �Py�T!& :�?M 

*��� .D *�T�� K�� P�� :"*-�(!& �q- ., �^&�D m��\".�k!& "A1� PT{1 f&�U ;? 
 * ,~�� � .��D� "b� � ,.�� ���!&� ���!& K�{ .�D C�#W!& K�1 ., *-�(!& *�\ P��

.�, f`'�h� o, ,x�R!&� ���!& �\/\ �\< ~���S! .�� �!� ,�'q� P�'�� U/{� 
C��PT!& Y �'� K�1? 

�0���`� .�\�RT!& ., ��/a)!& �P(�� ,�0a; � .�( ��T!& *��D �q@� Y gWk!&� :
�0�, ;U',1: 

= 

��	 
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= 
]�1 : �P�#!& �'�(D pSq&P�!& �P�#!& �'��� ,.�TSkT!& "q&` Y �P�� ^uD ~���!& *1

 p�W�!& `&U@�  ,~����!& N'�� ,����!& N'� &<r  ,phU�F!& � .�( ���T!& C\'�[ �k�\
'[ �k�D .�( ���T!& �`���� ,��Z�S!& t���zD �0! ��#�+ &/A� ,HD *�'()k� ., C\
C,1 "\ Y : ��! �0Wa  ;H��` G!+ *��:�� ]� ,.�TSkTS! �P� "\ �'� `'Wa� ��1

 �0#T���� ,H���� *�P��T)#�� H��D *��b���)k�  ,�A�P��#! �P��� H���L ���T�+� ;H���&/!
H�!+ �A�bD�? 

����d : *'��F)� HSA1� ,�)k, .s�D ~���!& *1 p�W�!& �P�� P��� ,H�D � '�A� C���PT!&
 v'S� Y *�T�E& ���� �T!� ,H��` C �#, ., &'��T)� �T!� ,�0SA1 ��\1 GS� g��B
 K�1 ~����!& j��- H�S� m!Z� 'S  ,*�T�E& ��#� G){ ��#� ] ~���!&� ,�0�, ���\
 &'���\ P��� �0��Q t����)D H�)T0)! v'�S(!& G���T! "qP�, n�!< Y *���! ,H,P(,

Th *'h���Z�� &�b�� �#? 
��!�d : P�� H�,P(, K�1 Y ~����!& .��� ��!� ,C��'� .y&���� C���q .y&��� H�! ~����!& *1

 ] ��0S�T  ;�����Q .�, .�zD� p��q ��, �bW� P{1 "\ �,� ,fU'0� .y&�� mST)\&
 H��,u� jPD� ,H���(D "s1� ,H�y&�� mST)\& �TS  ,K&'{°! "�'s oW))D ]+ xUP�

*��WD *-�(!& KZ� ,C�Sh G�){ ;�0A'�h� ��D��#�� �0!&'��1� �0!�# 1� HSA1 ��Q�1 
�:�� ���bD g{�Q �0�  nR� ]� ,P{1 "\ �A&��? 

 P�0� ��P{ PSD Y ~���!& ty��PD K��)[]& .�aSbTS! p�W�� ] H�1 �S#� &/A .,�
 o������ "�0$D ~����!& K��# 1 H�, �PW� �1 ,n!< xUP� ] �0S�, *L ;��W�&� �u�rD

e'| �1 ,�S#D ��!� ,&`���� �&'�1 Y �0��T� P� �| K��)[]& *r  ;.�T), ] �U�� 
"W� ., C��T), .��? 

�#D&U :.s��W!& �R!& o ` ., G!�1 �A�:!& �R!& o PD K��)[]& *1  , C�S��!& �P�� o�,
 ���\ �A��:!& �R!& o `� ,�Z� GS� *'TSkT!& G��� ] G){ ;U��R!& ., .zD �T�
= 

�	� 
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= 

��ZS!& t��zD ~�(�!& ��#�+ Y? 
 t��a!& "���z#� .��, "��D ,C���k��!& .��, n��!< ����S  ,���#�Th .��R��!& o�� ` x���� ���,1�

"s�WS! .��T)!&�? 
=H�W�� :> �U'��� K����L& �U'�� .��D CSTk�W!�D "b��!& x��� G�S� *'TSkT!& oTh13 3

�T0��D C�Tk)!& x�� GS� c{�bT!& ��ThE ;�^&�D? 
 P��&'�1 GS� �0!�1 Y CSTkW!& '(� gW� Y ^�TS#!& cS)q&K: 

V��W� .D& ��P{ Y ^�h �T\ 'A gWk!& *1 G!+ �'� gA/ .��  *��T��  X= *1
 pW�!& � &'���(  ,K����L& Cb�� HWR�� �0)b�� m���\� ,����[ ��@�[ Y ��0! .��W� �!3 5 8 2 7 5

&'W)�� �!� ,�T0��D5 :}��{��!& .T{��!& %& �kD4 44 9 3 9 24 2 4 4{ > P�T{1 H�h�q1=� ���> .�D&� ,
 CW���[ p��D1=�� ����>&� , N/��,�!=����> `�&` p��D1� ,=���> Y py�k���!&� ,

 e�����!&=����> *����W{ .���D&� ,=� ���� �����U ,��> �\����a!&� ,=� ����> ,
 �U�)FT!& Y ^��;!&�=��� > .�D& Haa�Q� ,N/�,�!& H�k�{ ��P�a!&� ,�A��B�

 Y ��${ .�D& ¢ ��a!& H�k{� ,pWA/!& f��1� ,�\�a!&� ,p�P(T!& ^��;!&� ,*�W{
 �F!& C( &',=� ��> v�#�)�E& �W{�Q H�k{� ,=� ����> �A��B �0�!�q� ,

 .�D& ��k��� t��(a� Y p��'�a!& K���� ,`�&` pD1 c�#� Y ¡�W!L& C,u#!& H�#; 
 ���\=� ���� ,��� :>P�k�T!& t��(a� Y ���UL& K��� ,���, ��P{ : f`����+

 �\�[ PT{1 .� "(�� ,���, H�),� c�#�−,�A .D P�Z� Y �u�!& P#D  Z−H�!'�  :
 *-��(!& U'�� C� �#, Y n��R�� H�� � HD `���� N/!& ��Pa!& &/A "�, H�, "W(� u 
 j��Wd+ Y n��R�� H�� � c{�bT!& Y CD�)\� ���T�� �^&�� p#z(!& ��&')!�D C)D��!&
 n�!< .�, f�[�{� C�1�D �0����� H�1�D �0)W�� *�\ *�T�� *@\ U'k!& "y&�1 Y CSTkW!&

+ ��S� &<+ ���S� u  �u�q ] p�)!& Ca�ab�!& P��&'(S! ��(�Wz� H�! "�Q1 ] ��P{ H�
��Pa!& CTy1 .�D �0� ? 

= 

�	
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= 
q1 P��&/A U�)K'(!& pD�#!& .D& HaaQ� ,N��az!& 9? 

)��! : H;�(� &�`&U1 &<r�  ,P�0� �'�� .��D� �0���D *��\ &<+ v��#!& *@�[ ., n!< *+3 2
H��  &'�W)�� ��S  ,��D�)\ ��0! &'W)\5 38 :}{��!& %& �k�D2 9 24 4 4��{��!& .T4 4 9 34{ �^&��D m�!Z� ��TS  ,

 %& K'�U .�D *�\ N/!& P0#!& �(�D � p�W�!& ��#D ,.�\�R�T!& .��D� � p�S�9
 g��!�s p��D1 .��Dl H��D j���h ���, G��S� "Tk��W� ���!� ,����'T!& Y �0���S� ���A1�(  ,2 3

��`��?  
)��! : *L}��{��!& .T{��!& %& �k�D4 44 9 3 9 24 2 4 4{,c�k�!�D m�!Z� �^&��D� ,*��,1 2 3 � ��0�  ���! 

 g!�s pD1 .D pS� .� &/A N�U ,*�,1l? 
)��! : *L}��{�!& .T{�!& %& �kD4 44 9 3 9 24 2 4 4{�F� �^&�D� ,CT{U ? 

)�����! : ����! ����,�:�+ ;C�Tk���)!& m���\��8 5}��{����!& .T{����!& %& �k���D4 44 9 3 9 24 2 4 4{ v����zq .���, 
.�\�RT!&? 

�R�T!& v��zq �0�  U'� *-�(!& Y `U� H�L ;�:� H�  &/A� ��D myP�D &/�A o�,� .�\5
}��{�!& .T{�!& %& �kD4 44 9 3 9 24 2 4 4{ ,Pk�T!& �U'��� ,*�� ���!& �U'��� ,@W�!& �U'� �0�, ,

n!< ��B�? 
pWs�(!& K�� :" KZ��� ��! �uk�!& H��S� "���h *L g)�� �! C�Tk)!& *1 ��ab!&�3 5

N��R(!& H!�� ,�U'k!& f/A Y �|"?  

mS� :��R�(!& .�� pWs�(!& f�\< �,� g�$� "�D ,����!& H��!+ .��Tz� N/�!& '�A ,N6
 f/�A o�, m�!Z� '�!� ,�U'k�!& f/�A o�, CSTk�W!�D KZ�� �! "��h *1 'A� ,HD �Z$!&

G!�#� %& P�'! �(�(a� ;���!+ mS(�� ,¢�{ �, o, m:�a! �U'k!&8 4 4 45 5 52 3 :} ���!Z� .a� ��+3 2 9 3 3 95 2 4
*': �a! H! ��+� �\/!&3 5 74 3 33 35 9 4 3 2{J �$a!& :?M 

� %& *L ;�U'k�!& f/�A o�, KZ��� ��! ���1 n�[ H�$!�F� ] ����(� ���TS� "(�� �! �T!® 8 4 3 3 5
 &/�A� ,%& ¢��aD ���'�a, 8u,��\ %& P�TaD ����!+ "�Q� P��� ,*-�(!& ¢�aD "���8 9 3
= 

�	� 
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 �3���-� *�)��T  .����qL& .�)��& ]+ C��P,3 33 9 2 2 94 3 3 37 3 3 23 3 34 44 43 2 9��� �P�y�T!& P�#D m�!Z� 3 23 34 3 2 33 2 3 g�)�� ��!3 2 5 2 3
 H�L CSTkW!& �0� 5 9 3 4 3 23 2 3 3 4� p�  ���q1� �\��a!& f&�U ��P�{ .�, /�q�� ��T\ n!/D �,@� �! 4 4 4 4 43 3 3 5 3 3 23 3 3 5 22 33 2 32 5 33 3 3 4 2

 ����+ C���/{ .��� c�k�!�D .�,L& o� �! m�!Z� p�A� *�,1 CSTkW!& *1 pS� .� f��#,2 9 2 3 3 3 2 35 3 3 2 99 32 5 2 3 2 3 3 2 5 23 3 3 34 44 3 3 32 4 2 3 3 23 w4 4 3
�'Tk�3 6 3 5 �U'�� ��q- ��0�1 ^&��W!& .�� NU�FW!& e�U� v&/#!& �U'� pA� CD')!& �U'� �03 5 3 3 3 5 3 54 3 3 2 w 5 3 3 3 3 2 39 93 2 2 23 4 3 3 3 4 3
m!Z�2 3 3 3? 

 .�\�RT!& ., ��PA�� .�/!& G!+ H!'�U� %& ., �^&�D3 3 3 3 34 4 4 4 4 44 2 5 2 5 3 3 32 9 35 2 �3 3 4 4 3=�>?  
 f/A4 4 3}H!'��U� %& .�, �^&�D5 3 3 33 2 4 3{ CS�Q&� 3 4 3}G�!+3.�\�R�T!& .�, ��P�A�� .�/�!& 3 2 34 4 44 2 5 22 95 2 3 3{ 

                                                                                       
= 

�Sk, "\ fP()#� *1 g$� N/!&? 
 *���T�� .��� V���W� .��D& .��� N�U ���, ���,13 5 l p��W�!& *1 � *@��[ Y ���0! .���W� ���!2 7 5

& �!� ,�T0��D &'��(  ,K���L& Cb� HWR� �0)b� m��\� ,���[ �^&�D �U'� o, CSTkW!3 8
 &'W)��5}��{��!& .T{��!& %& �k�D4 44 9 3 9 24 2 4 4{ c�#�� &/�A Y ��P�a!�  ,5− *���D �P�(� ��T\ 

n!<? 
&'�S)q& CD�ab!& *@D K'(!& �,13 :*��U'�� �1 ,�P�{&� �U'�� �^&��D� K����L& "A ???

b!& *r  ?�!+ �0�S� "�[1 �T�+ �0�S� %& *&'�U CD�a3 3− �0��� N�U ��T�  3 5− "�A 
 x���A *1 ��,1 ,��T0��D &'Sb�  &/�0!� ?K���L& �U'� ., pA �1 ,CS()k, �U'� �^&�D3
 "�Q� �, *@D oz(!& g$� "D n[ u  ,] �1 �U'k!& f/A o, CSTkW!& K�Z� Y ��[¥

B ., ,HS,��D *-�(!& 'A cabT!& p) ` .�D ���!+*�b(� �1 �`��� ��? 
 �0S�  ,�0�, CSTh �\< tW� p)!&� ,CSTkW!& �\< �P� Y mS�� p)!& K&'�L& C�(D �,15 4
 f/��A o��, CSTk��W!& K�Z��� �P��� Y gWk��!&� C��S#!& .��� ���aW!& G��S� ���0ST{ .���T�5
 CT�aS! V�T)!& `�$, pA� ,����{1 `��� ���{ "W(� ,ju�S#� `�$, p0  ,�U'k!&8 6 33 5 58

P� Y CS#S!� G!�L��  , 8u��S� *'��� P�� "�S#)!&� ,�U'k!& f/A o, �0!�Z� �3− %&� 
 �S�1−&/A Y c�')!& 5 6?  
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H!'� p  �\/� �TD P0#!& i�� �0�'  �1 �0[1 C#DU1 *�` �1 �(Sz, &P0�2 2 3 w 3 3 2 2 5 3 5 2 23 2 3 8 24 3 25 33 2 54 2 33 83 3 3 3 3? 
 %& *1� %& NZ��$#, ����B �����1 &'��TS�&� �0��[1 C��#DU1 �UL& p��  &'a�k�� 3 9 5 33 3 3 3 4 33 2 2 3 5 3 54 4 �4 5 5 2 5 2 23 29 3 2 2 3 3 4 4

F,2 5 .�� ��!& NZ3 4 44 3 2=�>?  
}&'a�k�� 5 4 3{ *'\�R��T!& ���0�1 .����,- &������ 3 5 24 5 52 3 3w 3 4 4 4}�0��[1 C��#DU1 �UL& p�� 5 32 3 3 33 2 2 2 4{ ���0!�1 3 9 3

 �AP#D ��! *�,1 ]� p�@�� �, "�!PD K&'[3 2 3 3 93 2 3 3 35 3 3 3 4 42 44 33}%& NZ�$#, ��B ���1 &'TS�&�4 4 2 2 35 2 53 5 9 3 3 2{ N1 2 3
 H��D&/� p)y��� 3 33 4 4}*1�9 3 3.�� ����!& NZ��F, %& 3 4 44 3 2 2 5{ e���qL&� "��)(!�D ���P��!& p��  �0!/��, 3 2 52 5 2 3 34 2 2 63 2 w4 4 4

U��!�D=�>? 
                                                                                       

=� > G!�#� H!'�  : .�\�R�T!& .�, ��P�A�� .�/�!& G!+ H!'�U� %& ., �^&�D3 3 3 3 34 4 4 4 4 44 2 5 2 5 3 3 32 9 35 2 �3 3 4 4 3{J C�D')!& :
�M 

`'0#!& .� pSF)!�D *u�+� ,H!'�U� %& ., �^&�D f/A .�TSk�T!& .��D m���\ p)!& 
.�\�RT!&�? 

K�Z�!& gW�: 
V�W� .D& K�� :" .�D "�0��� ��R�A .�D  U��a!&� v��{ .�D *����� pD1 Y m!Z�

 .�/�!& ��A� ,P0#!& &';(� .�/!& ���� ^���U �y��� "0h pD1 .D C,���� ��T�
K'��!& �&�qrD &'TA"? 

G!�#� H!'� :} G�!+ H!'��U� %& .�, �^&�D3 4 4 4 45 3 3 33 34 � 3.�\�R�T!& .�, ��P�A�� .�/�!&3 3 34 4 44 2 5 22 95 2 3 3{J C�D')!& :
�MN1 , :"H!'�U� %& ., C�y�\ �A`'0� .,� .�\�RT!& ., �^&�D f/A"? 

����
 ���:p�#�  :" %& K'�U PA�� .�/!& G!+ H!'�U� %& ., �^&�D f/A � .�,
 %& K'��U P�0� .�\�R�T!&� .�TSk�T!& .�D `'0#!& *L ,.�\�RT!&�� ��! , .��

 %& K'���U ]+ �AP��(� G!'��)� � .��,���T!& g��s�q H����!� ,f�,@��D �AP��(#� .��, �1
 pW�!& `'(� *1� ,f��#TD �0TS#! n!/D3 � &'���\ ���L ,�A`'�(� m���\ H�),1 GS�

 �A`'�(#\ �0��S� fP�(� U�b�  ,.�TSk, �0�S� f`'(#!� ,.��&U �0�  H!�# 1 "�!7
= 
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�0k��1 GS�"? 
^&��!& K�� :"S�1 %&� G�#T!&� :%& ., �^&�D f/A??"? 

CW�)� .D& K�� :"N1 :.�\�RT!& ., P0� H! *�\ ., G!+ H!'�U� %& ., ���"? 
¡�#Tk!& K�� :N1 :"�^&�!&� ,�^&�D f/A :C��& G�#,� ,CTb#!& �(� : %& ., ���

 H!'�U�}.�\�RT!& ., ��PA�� .�/!& G!+{�0;#D K���  : .�, H!'��U� %& ´��D
.�\�RT!&"? 

���N'���W!& K� :"N1 :%& .��, �^&���D f/��A ?�^��P��!&� �^�R���!�\ UPb��, p��A� ? K����
*��k�T!& : %& K'�U ��q �T! � c��h&UL& *'�h�� *'( ��T!& *�\ ,x'W� G!+

�0��D m��\ &`'0� *';(�� *'\�RT!& "#h� 
 %& K'�U .�D�� %& �,@  ,¤ H�!'� n!<� ,�A`'0� �(�D ¤ :} . ��F� ��,+�

C���q �'� .,{ C��& J K���L&−��M"? 
N�RF,Z!& K�� :" ,C����!& ^&P�)D] .�,� �^&��D f/�A e1 ��/�a, +P�)W, ��q �^&��D

n!'� Y �T\ ,CSbD ��!� ��/aTD tS#), :.�P!& ., my�D ?G�#T!&� : �^&�D f/A
K��(� ��T\ ��P�A�� .�/!& G!+ H!'�U� %& ., CSQ&� :*u�  G�!+ *u�  .�, v��)\ ?

, �^&�D *'�� *1 �'$�� ��T\ ��P�A�� .�/�!& G�!+ ��F!&� ,�0)�bD �0b�bF)! 1P)W
K'(� :U&P!& Y ��T� G�D ., "hU"? 

H!'� NPk!& .� :" }.�\�R�T!& .�, ��P�A�� .�/�!& G�!+ H!'��U� %& .�, �^&�D{ ,
K�� : *��\ .�, ]+ �AP�#D P�A�#� ��!� x�R�, "�\ P�0� ., ´�D C��& f/A m!Z� �T!

��P, �'� "�! e�h1� PA��"? 
�$, .�H!'� Y PA :" }.�\�R�T!& .�, ��PA�� .�/!& G!+ H!'�U� %& ., �^&�D{ ,

 %& K'��U "�W�1 ��A ��B� P0� H! *�\ .,� �!P,� C�&Zq P0#!& "A1 G!+ � .�,
K�� �d ,�a!& `&U@  �0�, ³�  .�{ x'W� : �&��� *'� 'z� *'\�R�, m�W!& �;a� H�+

= 

�	� 
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�� ���D �D1 "�U@  ,n!< *'�� ] G){ �{1 *1 g{1 u  N/�D V���!& Y �� �z  ���S

 *1 P�0#!& v�a�Q1 &'�<@�  ,HS\ ��'T!�D� �| *'#�W� &'��\ p)!& �0)��,@D� ��$T!&
�0[1 C#DU1 &'�,@�"? 

N�R���F,Z!& K����� :"m���S� *r���  : �P���A�#T!&� H!'����U� %����D �^&����!& m���(S� ����!
m��S� ?.�TSk��T!�D : o��, *'TSk��T!& t�����  ]�1 .�\�R��T!& �P��A�#, Y %& *<1 P���

 K'���U %& � ,�0���!+ /��W�!& G!���#� %& g��h�1 P��0#!& &';��(� ���TS  ,�A�P��A���
�0! "�(  n!< ., `P$� �TD *'TSkT!& gs'F  : ��y�D P�� H!'��U� %& *1 &'�TS�&

.�\�RT!& HD ��PA�� �T, ? �A���B� C��, "�A1 .�, .�\�R�T!& &�PA�� ��1 e�U�
C���\ '�D� ��T� '�D �A� �0�, ���� ]+ &'���  ,v�#!& ., ,.��\��!& G!+ P0#!& /W  

 p�A� ,��0! ���#)� ] &�^��[ .�1 .��,- �0[1 C#DU1 �UL& Y &'a�k� *1 &��,1�
 .�, ���a!& �0�[L& C���b! n!<� ��a!& �0[L& �Sk�& &<r  H!'� Y ��a!& �0[L&
 *��\� ,*��Td C��� C�, �) � ��$0!& ., ok� C�� �0!�Z� *�\� ,�0�  K�)(!&� ")(!&

� �0�  ��,L& %& K'�U �,@  ,P��1 .D v�) � ���', G�S� H��� %& G��U ���D �D1
 ,���'T!& "�A1 G�S� ��A1�(�! ^�W;�#!& g\&U H�� %& G�U ��S� H#W�1 �d ,ok� C��

H! "�(  :K��(  ?H��� %& G��U ���D G�D1 G!+ �| m�#D '! : "�hU ]+ G��� e`��� ]
K���� ,c��'  ,^�B�!& ��D 'D1 oT� GS� ��` �TS  ,G�, : %& K'��U C���� ^��BU &/�A

�K�� H(a! �TS  , :K�� ?U',@, �1 ��,1 :U',@, ? �#W�D *�\ �T! ��D �D1 *1 e�U�
K�(  �uk!& H�S� "��h �WA t��z!& :,n�, "hU ]+ n)!��U .�SW� ] ,PTa, �� 

 %& K'�U G!+ �T0�� %& G�U ��D 'D1 oh�  ,��S� "�U@  �K�(  : ,%& K'�U ��
, KZ� £[1K�� ^�Tk!& . :e��D e`��� GS�� ,��'T!& GS� m�1� �k  ,�#� ? �TS 

 G�S� ����� ,�0�����, .�� �0dP�{� H�� %& G�U ��D 'D1 gzq C���!& "W� *�\
K�(  CW(#!& ��Th P�� �a�!& �'� H�� %& G�U : K'��U K'��U G��+ ,V���!& ��0�1 ��

= 

�	� 
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���!+ %& ?&'!�(  :U1 �1 .�dud �0�S� 1�(  ?&<�TDC�- .�#D ? %& G��U P�A�$, .��
K���� ���d ,C���- ��R���  u��d H���� :oDU@��D j���,1 : ����#!& &/��A P��#D m���W!& v���(� ] *1

 �)�� *1� ,C��,�, ���� "�\ ]+ C��$!& "qP�� ]� ,*���� m�W!�D �'z� ]� ,x�R,
fP0� P0� e< "\ G!+ : P�0#!& ��/�W� P�� ��1 nT� .D& ¬SD1 ,GS� �� n!< P�� &'!�( 

,��U'0� ^&U��'�k!�D v��� ��,�!�D .#s ]+ P0� H��D� ����D ��! H�1�  ?"���: 
 G!'�)� *1 ��A`'0� �(� Y ��`�� v�#!& *L ,H�, "hU ]+ H�� ¬SW� ] *1 �,1 �T�+

&'�!'(� *1 ���$! H�� %& G�U ��D 'D1 f]'� 'S  ,�0�, "hU CS�W(!& GS� n!< : &/�A
 ma��@  ,`'0#!& �(� ., ���  ��#� �, �uq %& G��U ���S� n�!< C�!')D �0)S�

H��"? 
��� ��
 ���: " %& K'��U G�S� KZ�� C�T���!& �U'k!& f/A K�1� .�, o�hU ��T! ,

 G�S� ��'T!& &/A �0,�� *��;a� .�\�RT!& *1 �\< �d ,�a!�D �A� x'W� ��ZB5
 ����D ���D1 ���#W  ,�0)z!���F, f����  �&���� m���W!�D *'�� 'z� ����1� ,n��!< Y ��`����

 ,t�Pb��!&l1 , ���S#�� ,�0������, V����S! ����(�! ,C�k��!& f/��A ���a!& G��S� &����,8
 H�#W�1 "��� ��TS  ,�^&�D V��!& Y N`��� *1� ,&/A �0,�� P#D &'$a� ]1 .�\�RT!&

 %& K'��U .� ��SW, *'��! g!�s pD1 .D pS#D8� ª@��� ��T\ ,H�! CWb�� H��'�! ,3 3 3
H���D"? 

 ´���§�^&�D ¨G�S� ,gb��!�D :�^&��D &'#T��& ? 1���� *&��$� "�A1§%& .�, ¨ �k��D
H����! c��#)!& �] o, �)�!& Hh'!&� ,*'�!& ? .�, ��y�D P�� H!'�U� %& *1 G�#T!&�

�0�!+ <'W�, H�1� .�\�RT!& HD ��PA�� N/!& P0#!&? 
*-�(!& 

G!�#� H!'� :}�0�[1 C#DU1 �UL& p  &'a�k � 5 3 52 33 3 33 2 24 2 4 4 3{J C�D')!& :�MN1 , :" &���k� − ��0�1
*'\�R���T!&−  .���, .�����,- �)����[ �����{ *'WA/���� ,�0���[1 C���#DU1 �P���, �UL& Y9

= 
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.��,�T!&"? 

�P�W� 'D1 K�� :"���� K�� ,&/A "#�� v�#!&� ,&��D`1� &'SW�1� &����: 
1,����p�+ ��N���]�'�
 V
����$ 1����]t  

 
d���.$ 2���L�
 s����UZ J���5� 
#����t"   

 K&'�1 C#DU1 GS� �0[L& C#DUL& f/A *�,1 H! "#h .T�  &'�S)q&�: 
�����:  %& K'��U *��\ .T! 8uh1 �0S#h G!�#� %& *1 � C�#DU1 .�, "��1 H��,1 P��

 *��,1 ] .�, �,@  ,v�{ C#DUL& P#D 'A �d `�Pa, ��B H��,1 "h1 *�\ .T!� �0[1
~�a�+ .D& H!�� ,v�{ '0  H!�? 

 ���
!: ,��0�!+ �{ �0�, ��\1 fP0� *�\ ., P0#!& v�aQ1 *�,1 �0[L& C#DUL& *1 
P0� *�\ .,� *��,1 H�! "�#h P�0� %& K'��U .�, H�! .�� �! .,� ,�0�!+ �0�, "�1 f

G!��#� H�!'(! ���aT!& �S�� G!+ �a�!& �'� ., CS�! .�kTq :} �0�[L& �Sk��& &<r� 5 35 2 3 3 3 2 3 34
�A'T�Ph� ��{ .�\�RT!& &'S)��  ��a!&2 5 5 5 55 6 5 2 33 3 2 3 3 54 4 2 2 5 25{ ?�`�)�� ,x�a;!&� ,V�W� .D& H!��? 

"����
!:C#DUL& *1  ,P�A�#T!& ���B� �0��, P�A�#T!& ,C� �\ .�\�RT!& P0� �0[L& 
NPk!&� ,PA�$,� ,g#\ .D PTa,� ,N�AZ!& H!��? 

��
�
!: %& K'�U ., H! .�� �! .T! *�,1� P0� �0[]1 C#DUL& *1  � ]� P�0�
pWS�!& H!�� ,�A`P, ^�;(�& G!+ �A`'0� GS� �0  `'0#!& v�aQ1 �,1 ,*�,1? 

����
 ���: "�1�K�� ., K'� ,v&'b!�D n!< Y K&'�L& G!5 : H�S#h N/!& "hL&5
H!'(D H�  C{��k!�D �0! *<1� ,.�\�RT!& ., P0#!& "AL %&= : �UL& Y &'a�k� 

�0[1 C#DU1> %& K'��U G�S� &��A��� .�/�!& P�0#!& "�AL '�A ��T�+ ,� &';�(�� ,
H�P, ^�;(�& "W� �AP0� ?� ��!� �AP�0� &';�(�� �! .�/!& �,@  *r�  ,H��S� &��A��:

 H��W� ��,1 f���d "h %& �H�!'(D H��P, G�!+ �0���D� H���D P�0#!& ���T�rD :} .�/�!& ]+3 4 9 4
 &'T�@�  &P�{1 ����S� &��A��:� ��!� ����[ �\'b�(�� ��! ��d .�\�R�T!& ., ��PA��6 2 5 2 2 2 9 5 24 4 43 3 5 3 5 5 58 23 2 3 2 5 3 33 3 3 3 23 8 34 5 33 5 22 4 3

+ �0�P, G!+ �AP0� �0�!+4 4 42 5 2 24 44 9 33 35 2 23.�()T!& ga� %& *3 64 49 5 2 5 3 9{J C�D')!& �U'�� :�M *��� .�� *r�  ,® w
= 
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f���\< G!���#� %& K'��� *1 :} ����{ .�\�R��T!& &'S)����  ����a!& �0��[L& �Sk���& &<r�� 5 2 3 3 32 3 3 5 54 4 2 25 5 5 5 32 5 2 35 23 4
�A'T�Ph�2 55 5 2 3 3{J CD')!& �U'� :�M n�!< *��\ <+ ,n�!< Y ���S� ��, �u�q G�S� KP�� ,6

���!& *1 G��S� £��W�� "��\ "��)� ,����a!& �0��[L& ^�;��(�& P��#D *���\ .��,���T!& G��S� ��3 2
 .�� .��W� n�!< 'S)� p)!& C��& *1 n!<� ,.� �, �uFD n!< Y �,L& *r  ,x�R,
 "�\ "�)� ���W� *��\ ���a!& �0�[L& �uk�& *1 .� ., H�� �, `�k � ,��S� �, CaQw 4

 %& K'�U ., P0� H! *�\ ,x�R,�<� ,P0� H�, H! .�� �! �1 ,H!'� n! :} c�\3 2 3
 �&�a!& P$kT!& P�� ��PA�� .�/!& ]+ H!'�U P��� %& P�� P0� .�\�RTS! *'��4 3 2 3 2 5 3 53 3 3 2 32 2 9 24 4 4 4 4 4 4 4 44 3 2 3 3 �2 2 25 5 53 3 34 4 4 2 3

.���()T!& g��a� %& *+ ���0! &'T�()����  ����! &',�()���& ���T 3 6 54 4 49 3 35 2 5 2 2 5 2 32 3 35 3 9 3 5 3 34{ ,JC��D')!& �U'��� :�M ,
*'\�R, ^]�0  H��W� %& �,1 P�� , � ��, ,�AP�0� Y ��0! C,�()��]�D .��,��T!&�

�0�S� �A�P� ��A�:, x��� ,�0aSQ �(� x�D �0! &',�()�&? 
 %& K'��U .�� ��A�:)T!& U�WqL& p�  ,P#D�5� : %& C�T{U ���S� ��#D .��{ H��1¥

�  H�D N`���� *1 f��,1 ��T�  f��,1 ,�0��D� H��D `'0#!& "A1 G!+ �^&�D H�S��0� :" .�,�
 %& K'�U .�D� H��D *�\ �H�P, G!+ fP0#  P0�" ��, Ca�Q G�S� "�!P!& ���1 ,5

����S� ? H���W� �,@��� ���! %& *1 n��!<� � "��h1 G��!+ �AP��A�� *���\ �'��� P��0� �(���D
 ��(� P�� *��\ .�, �0�[1 C�#DU1 "h1 �T�+ H�1� ,H;(� x�D �AP0� GS� &',�()�� 

 G!+ P0� H! *�\ ., �1 ,"�h@)!& "W� fP0�`�P�a, ���B "�h1 ? "�h1 *��\ .�, ��,@ 
 %& K'��U *r�  u�W� Hk�� GS� H;(�D "#$� �!� ,&`�Pa, fP0�8 � ���T�rD *��\

&U',@�, H�Sh1 C��B G!+ fP0�8 ? .�, ���'T!& "�A1 Y H�D N`���� H��`��, ��#D n!/�D�
v�#!&"? 

K�� ����A pD1 .� : pW�!& H�#D .�{ ,H�S� %& CT{U pS� o, m�\ �N`��� ? *�� 
+m��S� ,m���`�� H�'��Q "a��Q &<5 4 3 :K���� ?*�`����� �)���\ ^p��[ N@��D :oDU@��D : c��z� ]2 5

 %& K'�U P�� H! *�\ .,� ,*���� CW#�!�D5 � "qP�� ]� ,H��P, G�!+ fP�0#  P�0��
= 

�		 
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x�R, &/A ��,�� P#D �a� ]� ,C�,�, ��� ]+ C�$!&"? 

K�� H�D1 .� ,����A pD1 .D U�aT!& .� �q Y�w :"#D .�{ pS� o, m�\ K'��U H��
 %& �ª'�Q "a�Q G�){ N`��1 m��  ,C�, "A1 G!+ �^&�D4 3 ?m�S(  : ^p�[ N@�D

K�� ?N`��� m�\ :N`��� *1 ���,1 : .�D� H��D *�\ .,� ,.,�, ]+ C�$!& "qP� ] H�1
 %& K'��U � .��, ^N��D %& *r�  "��hL& "�{ &<r�  ,�0��[1 C�#DU1 G�!+ H��Sh@  P�0�w

�W!�D cz� ]� ,H!'�U� .�\�RT!&2 5x�R, ��#!& P#D �a� ]� ,*���� m"? 
����
 ���: " "�hL& Y ��A��:), U��WqL& *L ,"�hL& Y H�S��� .�, ��TA� �F!& &8

H�)��D �, GS� ��Pa!& &/A ��� Y CW#[ ��� �uq o, ,H uFD ???  U��a!& .��
K�� H�S� %& CT{U pS� .� ,U'�L& :§oDU@D j�,1 : P�#D m�W!& v�(� ] *1 j�,1

 &/A ���� "�\ ]+ C��$!& "qP�� ]� ,������� m��W!�D "�hU c�z� ]� ,x�R, ��#!&8
fP0� P0� N< "\ G!+ �)� *1� ,CTSk,w ¨"? 

K�� o��� .D P�� .� :" m!Z�§�^&�D¨ %& K'��U ��| �#W  , � "��U1 ��d ,���D ��D1
H�, �A/q@  ��S�¥ ?K�� ��D 'D1 ohU �TS  :K��� ?^p[ 9Y KZ� "A : j��,1 p���!� ]

1p)�D "A1 ., "hU �1 ��1 �0�SD1 * ?oDU@D �0�  ��(  ,C�, G!+ tSz��  : "qP� ] *1
 ���� ]+ C��$!& "qP�� ]� ,*����� C�W#�!�D c�z� ]� ,&/�A H�,�� P#D x�R, C�,

H�P, G!+ fP0#  P0� %& K'�U .�D� H��D *�\ .,� ,CTSk,�"? 
V�W� .D& .� :" %& K'�U *1 �1 �d ,�^&�D ��D �D1 �#D ,H��, �A/q@  ,��S� H#W�¥

��D 'D1 K�(  :K�� ?^p[ wY  P{ %& K'�U �� :" G�S�� U���!& Y pW{��Q m�1 ]
pS� �1 ��1 ]+ p�� N`�� ]� ,�'a!&w 7 !��#DU1 ���S� HD �#D N/!& *�\�¥ : "qP�� ]

 .�,� ,*����� m��W!�D cz� ]� ,x�R, ��#!& P#D �a� ]� ,CTSk, ��� ]+ C�$!&w
H��D *�\ %& K'�U .�D�  �H�P, G!+ '0  P0�9 5"? 

K�� �,�� .� :" pW�!& �#D �e`��  ,H�S� %& CT{U ��S�¥ : ��#!& P#D .$a� ] ]19
= 

��� 
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= 

 H���D *��\ .�,� ,CTSk, ��� ]+ C�$!& "qP� ]� ,*���� m�W!�D cz� ]� ,x�R,
 %& K'�U .�D� �!'�U� .�\�RT!& ., ^N�D %&� ,H�P, G!+ HSh@  P0�H"? 

K�� pS� .D .�k{ .D pS� .D PTa, ��#h pD1 .� :" K'�U GS� �^&�D m!Z� �T!
 %&�V��S! �a!& ��(�! H�S� %& CT{U t�Pb!& ��D �D1 �#D *�\ P�� ,؛H�! "��  :

��D pD1 G!+ m�#D '! ,%& K'�U �� !K�(  :p�)�D "�A1 .�, "�hU ]+ p��� N`�� ]7 !
%& C�T{U g�!�s p�D1 .�D pS� ��` �dK��(  ,H��S�  : UP�Q .�, Cb�(!& f/�| ���q&

"�^&�D"G�TD &'#T)h& &<+ �a�!& �'� V��!& Y *<1� ,8 7 : ]� ,� �\ C�$!& "qP� ] H�1
 %& K'��U P��� H�! *��\ .�,� ,*����� m�W!�D cz� ]� ,x�R, ��#!& P#D �a� �

H�P, G!+ '0  P0� ? K'��U C���� G�S� H�S� %& CT{U g!�s pD1 .D pS� ��F  %&
 �t��z!��D t�Pb!& ��D �D1 xU`1 G){ ,^�W;#!& ?K��� ���D '�D1 f-U ��TS  : �1 ���,1�

K���� ?U',@��, : ,���a!& V����S! ����D '��D1 �����@  ,���T0�S� %& C��T{U ��;��, ���d ,U',@��,
C�SA�$!& Y �0�S� &'��\ p)!& �a!& ., �0!���, GS� C�k!& nS� Y x&< <+ v�#!&�w ?

 ���� ,�a�!& �'� *�\ &<+ G){ V���!& Y *<@�  ,H��S� %& C�T{U g�!�s p�D1 .�D p�S�
 %& K'�U f�,1 N/!�D�K�(  , : ,CTSk�, ���� ]+ C��$!& "qP�� ] ,V��!& �0�1 ��

 K'��U P��� P�0� H! *�\ .,� ,*���� m�W!�D cz� ]� ,x�R, ��#!& P#D �a� ]�
 %& �H���P, G��!+ H��! '��0  ?���W!�D c��z� ���!� ,x�R��, ����#!& n��!< P��#D ���a� ���S w m

*���� ? %& K'�U GS� �,P� �d� ? .�, &/�A *�\�"�^&��D" "�A1 .�, *��\ .T��  ,
GTkT!& "hL& G!+ �PT!& "A1� ,��#!& P0#!& "A1 ., x�R!&w"? 

K�� NPk!& .� : %& K'��U .�| ��#D ,C��- .�#DU1 V1U G!+ j���& f/A m!Z� �T!
 ��a!& GS� f�,1� ��D pD1 o,9 ?< .�, ��$R�!& ¬�SW  U�� �TS  H�#W�1 ,C���Sa!& N

H��, �A/q@  pS#Dw ? p�W�!& G�!+ ���D '�D1 o�h�  �K��(  : m��1 pD@�D ,%& K'��U ���
K�� ?^p[ ¡@[ Y KZ�1 ,p,1� : ��,1 ,p��, "�hU �1 ,N���B p��� ¬�SW� ] .�!� ]7

= 

��
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= 
K�� ?�'a!& GS� pW{�Q n�1� ,U��!& Y p#, m�\ n�1 ��D �D1 �� G��� : ,GSD

%& K'�U �� !D 'D1 U�k  Ga��L& �'�� ���(  ,�^&��D *<��� p�S�� ,���a!& G�S� ��w
K�(  :�&�a!& P$kT!& .D�(� ]9  ,*����� m��W!�D . '�z� ]� ,&/�A H�,�� P#D x�R,w

 %& K'��U .��D� H���D *�\ .,� � "�\1 ����1 f/�A *+� ,H��P, G�!+ fP�0� H�S  P�0�
�TSk�, *�\ ., ]+ C�$!& "qP� ] %& *+� ,v�[� ?&'!��(  :��� .�a� xP�0� .�, 1

v�;!&� .#z!& ., ]+ nT� .D& P0�� ! �;�#D �0;�#D �u�  ,*'\�R�T!& o�h� 8
&'!��� :&'TS�@  ?���� mTS�1 P�� ,*'#�b� �,"? 

����
 ���: "��#h 'D1 K�� : ,���S� ��, Ca�Q .� �A�y�:�� U�WqL& f/A j@W�1 P( 
�����Q� .��T! *���\ ���T�+ C��#DUL& �0��[L& "��h1 *1� ?+ fP��0� *���\ .��, ���,@  �P��, G��!

 %& K'���! "�#$� �S  ,C,'S#, � �0��S� �0y&P��1 ��A��:,� H;�(�! .��,��TS!�4 2 3
 %& K'�U *r  u�W� �n!/D f��+ %& �,1 .� ,H�P, G!+ fP0#D H! G � P�3 3 ? G�S��

 K'��!& .� U�WqL& HD j�A�:�� ,"�Z�)!& �A�� K` n!<5 w�"? 
ud GS� �0[L& C#DUL& eP, K�1 Y &'�S)q&�3 3K&'�1 Cd: 

�����: .�, ��[�#!& ^�;(�& �A�q-� ,�a�!& �'� 'A� �\L& �a!& �'� �'� �0!�1 *1 
NPk!&� ,PA�$,� ,g#\ .D PTa, H!�� ,�q�& o�DU �0[? 

 ���
!:N�AZ!& H!�� ,��aT!&� C$a!& �<� �P#(!& �<� K&'[ ��1 ? 
"����
!:R�#!& �'�� ��A�q-� ,�P�#(!& N< .�, .��R�#!& �'� �0!�1 *1  �0�[ .�, .��

 Y C�����!& C�k�!& Y U��Q ��d �'�!& n!< Y *�\ C�k!& nS� Y �a!& *L ,K�L& o�DU
 .�, C��SA�$!& Y H��S� &'���\ ��, "�hL ,�&`'�!& C�${ ��0� � C�$a!& N< ., �R#!&

 pW�!& f��@  ,£k�!& �K���� £k��!& ����a� KZ�� G){ H�  :§*��,Z!& *+  U&P)��& P��
'Tk!& %& tSq �'� H)��0\�UL&� j&¨ ,}%& NZ�$#, ���B ���1 &'TS�&�4 4 4 2 2 35 5 2 53 5 9 3 3 2{N1 , :

�WSs H�'�'�� ]� �D�A H��Z$#� ]8 8? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 
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����
 ���: "C#DUL& �0[L& �,1� ??? �A��;�(�&� ,��\L& ��a!& �'� �A�&P)D& *�\
 .�/�!& P�0#!& "�AL "�#h ,C#D�)), �0[1 C#DU1 n!/  ,�q�& o�DU ., �R� ^�;(�&4 5

 ���Q� ��0! ���#� ] ,&����[ ���{ *'WA/�� ,�UL& Y C{��k�!& ,��0�  ,�A��,15
gS� ]� ")� ]� v�aD P{1 .�TSkT!& ., �0� �"? 

G!�#� H!'� :}%& NZ$#, ��B ���1 &'TS�&�4 4 4 2 2 35 5 2 53 5 9 3 3 2{J CD')!& :�MN1 , :" .! ���1 &'TS�&�
�PT!& f/A ��S0,1 *+� CD'(#!& ., &')S��4 4 2 5"? 

���
 ����: " %& K'�U .�D� �0��D *�\ .�/!& ., P0#!& "AL K'(� � "W� P0��
C���& f/�A K�Z� : ����q&� ,�UL& Y �)a�� *+ ����1 ,*'\�R�T!& ��0�1 ,&'�TS�&

%��D �\��\ o, n!< ? H!'��U t�Pb��� P��{')D U&���E& G�S�=%& NZ�$#, ���B> ,
K'(� :�\ .�1� �)WA< ��{ ���L ,��k��@D H�)��, ��B4 5 H);�W� p�  ,�UL& ., �)

 ]� "(#, v&/#D �\`&U1 &<+ H��D� ����D K'a� ]� ,���� H�, ��#�T� ] ,H��zS��� �
"y', ?H!'��D� HD *�T�E& ]+ ?H)�b#, ., CD')!&� ?K'�(� : ,C�D')D H�)D'(� &�U`��W 

��#��� ] p)!& C{��k!& &'�`�"? 
pz�(�R!& K��� : G!�#� H!'�3 3 3=%& .�, �^&�D4 3 4 � 3 3 3 H�!'� G�!+ ��P�A�� .�/�!& G�!+ H!'��U� 4 4 4 4 42 3 33 53 9 34 42 5 32 3 3

G!�#�3 3 3 :�0[1 C#DU1� 5 32 33 33 2?> 
 ^�;�(�& P�#D H��1� ,.�P�A�#T!& U����!& o��Th Y �'�T#!& C�T���!& C���& f/�A �A��

 H!'� Y �U'\/T!& C#DUL& K�0,E& �0[1=�0[1 C#DU1 �UL& Y>� ��! P0� ] ,? 
\ �u)��q& &/��A Y� n��S� .��, H��! P0R���� ,*-���(!& H����W� N/��!&� ,^���TS#!& .���D �����

 m��'D C)�'T!& ��B C(SzT!& `'0#!& v�aQ1 Y 'A �T�+ n!< "a, *1 'A ,K&'�L&
 ,�0[1 C#DU1 H! "T�)  ,�0[1 C#DU1 ., "�1 m�'T!& fP0� �P, m��\ ., �1 ,.�#,

0�[1 C#DU1 ., ��\1 ��P, ., p��W!& C)�'T!& `'0#!& v�aQ1 �,1 ��0! g�$� H��r  ,�
G!��#� H�!'� '�A ,*-�(!& ., H! .�WT!& HS�!`� ,��P, ��T�+ : .�, ��P�A�� .�/�!& ]+

= 

��� 
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= 
 �AP�0� �0��!+ &'T�@�  &P�{1 ����S� &��A��:� ��!� ���[ �\'b(�� �! �d .�\�RT!&
 ,p��WS�!& .��� N�U� ,�����h .��D& U����)q& '��A� ,.���()T!& g��a� %& *+ ��P��, G��!+

 ��B� ,p��(!& g#\ .D PTa,� p�S� ��P{ fP���� ���\ .D& H!�� ,P{&� l *1
 pW�!&� m�!Z�1 .��{ H�#D ,§�^&��D ¨oDU@�D :*����� m��W!�D �'�z� ]1 ? v��(� ]�

&/A �0,�� P#D x�R, �&�a!& P$kT!& ? عه�د صلى الله عليه وسلم ومن كان بين�ه وب�ين رس�ول الله

 .فهو إلى مدته
C�,�, ��� ]+ C�$!& "qP� ]�?  

−%& H��T{U K�����  : G!���#� H��!'�=�� �0��[1 C��#DU1 �UL& Y &'a�k > ���#D K����
^�TS#!& : �S�� f��q-� ,K&'�[ .�, �U'\/�T!& C�#DUL& �0�[L�D "��h@)!& ^&P)D& *�\

 .�, �A^&P�)D& *1 G�S� KP�� *-�(!& .�!� G!�#� %& HT{U N�AZ!& K�� HD� ,��aT!&
 '�A H��@D K'�(!& G�S� C� �� �'� �1 ,�\L& �a!& �'� H�1 ., �QL& GS� �a�!& �'�

��G!��#� H�!'� Y n��!<� ,��\L& ��a!& �' : �'��� V���!& G�!+ H!'���U� %& .�, *&<1�
�\L& �a!& ? 'A� ,�\L& �a!& �'� ., U'\/T!& �u�E& ^&P)D& *1 Y ���Q 'A�

¡��!& o�DU ., �R#!& Y �A��0)�& G�F� ]� ,�a�!& �'�? 
��� ��
 ���:N��AZ!& K���� C���& f/A ��k�� Y  :^&P�)D& *��\ ,K&'�[ .�, "��h@)!& 

 �0�SW��� ���! �P��TD *'W����a� c���\� ,g����B K'��(!& &/��A� ,����aT!& �S��� f���q-�
 %& K'���U v�a��Q1 e`��� .���{ ,���a�!& �'�� ���A�,1 ���0! ��0� ���T�+� ,��0T�{ �

G!�#� K�� &/0!� ,n!/D :�\L& �a!& �'� V��!& G!+ H!'�U� %& ., *&<1�?  
G!�#� H!'� :}& NZF, %& *1�4 2 5 3 9 3 3.�� ��!3 4 4 3 2{J CD')!& :�MN1 , :" .�� ���!& K/, %& *1�

��q�& Y U��!&� ,���P!& Y U�#!& �0dU',�"? 
������
 �����: "K'��(� : ,���P��!& Y U���#!& �0dU'��,� ,.�� ����!& K/��, %& *1 &'��TS�&�3 5 56

��q�& Y U��!&�3"? 
= 

��� 
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G!��#� H�!'� ���{ Y cS)q&� :}�#DU1 �UL& p�  &'a�k� 3 53 2 23 34 2 4 4 3�0�[1 C� 5 2 33{J C�D')!& :�M ,
.�!'� GS�: 

������: C�©D �'k�, "�h@)!& *1 §c�k!&¨ ?NU�b�L& �Z{ .D&� ,%& CWA f�\<? 
)��! :H!'(D �'k�, H�1 :}^&'� GS� �0�!+ /W�� 3 23 23 33 4 4 2 34 2{J K���L& :��?M 
 ���
:��a, H�1  ?.��k�T!& U'0Th K'� &/A�? 

N�'$!& .D& K�� :"S��� �#D ���"�(�� ��, NUP�� ] .�T, ��k��)!& p : "��h@)!& *1
c�k��!& C���©D �'k���, ?H��!'(D �'k���, �0;��#D K����� :}^&'��� G��S� �0���!+ /��W�� 3 23 23 33 4 4 2 34 2{ 

JK���L& :��M*��k�T!& H�S� �T! �uq� ,�0  ^'� &/A� ,"?  
  C!@k, : �\< Y�^&�D K�Z� "W� .�\�RT!& K&'{1: 
   pW�!& o, *'\�RT!& *�\ P�� �GS�j��   ud : 

G!�L& C��!& : ,�'�(�, P�0� ]� �y�� P0� �0! ��! ,�0SQ1 Y CSQ��, CDU�a, C� 
 pW�!& "#h f/0  ,�0�S� .�TSkT!& �P#! C��#, �1 �0k��D CDU�a, �T�+� � �AP0�

K�)(!�D *'TSkT!& �0#W�& ]+� ;ta!& oW))  ,�A�,1 H�  �DP)� uh1 �0[1 C#DU1? 
C����!& C��!&� :�! C�  pW�!& .�D� �0��D � � ]� "�)� ]� ,��(� ]� P�0� ] ;^p[

 "�hL& ��0! "�#h ^]��0  ;m����@  ³uW�!& ��A^�h ��T�+� ,C\��,� C\U�� ,�S�
V��W� .�D& K��� �T\ ;�,'� .�kTq :" �0�[L& �uk��& P�0� H�! ���! .�T! %& P�{

C��S�! .�k��Tq ����aT!& �uk���& G��!+ ���a�!& �'��� .��, ����a!&" �����h .��D& f&�U ;
&�N��az!? 

 '��A� ,u,���\ ����aT!& �0��[� ,�^&���!& �'��� '��A� ,C��$a!& N< .��, *��R��� n��!<�
G!��#� H�!'(! &/�A� ;���a!& �0�[L& �uk�& :} &'S)���  ���a!& �0�[L& �Sk��& &<r� 

.�\�RT!&{J CD')!& :�?M 
C�!��!& C�!&� :*�)�y�s �A� ;C�`�0, C�`&', C� : 

= 

��� 
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= 
C�y�s :��D p�D� ,���(\ ;�AP0� m;(�? 

C�y�s� : p��D� �!P�,� C��&ZF\ ;H;�(�� �!� ,�T�()k, C):�{� �AP0� GS� m�(D
��T�? 

 *��DP�)� �0�[1 C�#DU1 K��0,E& '�A� ,��T�{ ~����T!&� P�0#S! .�;���S! %& "#$ 
�0! K�)(!�  ]+� ;&'D')�! �0k��1 *'#h&��� �A�,1? 

�a!& �0�[L& ^��0)��D p�0)�� �AP0� *�\ *r  ,�AP0� m:�{ p)!& C�y�z!& �,1� �1 ��
 G�(W�� ,V��W� .D& K�� �T\ ;��Q�(!& �PT!& `&Z� ,��a!& �0[L& ��T� ��PT  ,H��`

��a!& �0[L& �uk��D CFSk�T!& �PT!&? 
 ����$�� �0�[L& C�#DUL& ~'�  ��0��! ,�`�P�a, H��P,� ,�AP�0� m�:�{ .�, �,1�

^�TS#S! *]'� H��  ,��a!& �0[L&: 
)�� :�!� ��(Sz, ��P�, G!+ G;T� �AP0� *+ n�!<� ;�0�[L& C�#DUL& ~'�  *��\ '

G!�#� H!'� �'T#! :}��P, G!+ �AP0� �0�!+ &'T�@ {? 
)��! : C�#DU1 *'���! �b�� ,`&� *r�  ,�0�[L& C�#DUL& G�S� `Z�� ��! ��, ��0! G;T�

G!�#� %& K'� �A�:! ;�0[1 :} ���B ����1 &'�TS�&� �0�[1 C#DU1 �UL& Y &'a�k 
�� ��!& NZF, %& *1� %& NZ$#,.{V�W� .D& .� &/A �Q� ,? 

G!�#� H!'� Y� :}.�\�RT!& ., ��PA�� .�/!& ]+{ P0� ��,E& P0� *1 GS� "�!` 
 %& K'�U PA�#T!& *�\ P�  ,H)���!�C �\ .�TSkTS! &P0� %& HS#$  ,? 

  * &/�A Y� ,�0�[1 C�#DU@D P�a� H��r  ,�P�TD P��(� �! tSz, *�,1� P0� H! *�\ .,�
#, �&'�h GS� "�!` U����!& .�, C���#, C��  �P�A�− �0#��Th ] − ���B t�Sz, P�0#D 

 ��r�  ;�0��T�� .�TSkT!& �'� P��� ,n!< G!+ �U��;!&� Ch�a!& ���� P�� ,P�(,
 ��(� ��0! �'�$� ]� ,C�,'S#, �P�, G�!+ &P��(, t�SzT!& P�0#!& "�#h �0�S� g$�

 &�`&U1 &<+� ,"�a� ] UP�B n�!< *r  ;K�)(!�D .�� ��!& �U`�W,� P0#!& P�0#!& ��(�
= 

��� 
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 �A��,1 �DP�� ,H) �#, ., *�� ��!& H�  .�T)� .,ZD fP��(� �0�S� g$�  ,tSzT!&
H; U �1 �u�E& Y K'qPS!? 

  *  ��'T!& Y �^&�D ^&P�!& .,�: 
 pW�!& GS� �^&�D j©�& m!Z����a!& G�!+ CD�aQ1 �#D �d , : ��D1� ���S�� ���D ��D1

 ,��#D �&`'!& C${ "W� n!<� ;�A��B� ����A �^&�!��D V���!& Y &�`���� *1 �A�,1�
 ;�0�, �'S)T!& j���& `P� Y ^�TS#!& P�� �uq GS� ,�U'k!& K�1 ., ����- ��u)D
 e�U� ,j���- �R�� ���1 ;g�!�s p�D1 .�D pS� ��P{ ., ;PT{1 .D %& PW� e�� 
 .�� ,����h .�D& e�U� ,C��- *'#DU1�1 *'dud ��1 ;u��, p��(!& g#\ .D PTa,

D pS�C�- *'#DU1 ��1 ;g!�s pD1 .? 
 G�!+ C���PT!& .�, CD�ab�!& ��k�, H�S�1 .,Z�D ��| ^&P��S! �(D��� �^&�D K�Z� *�\ �T!�
 p�A� ,.�\�R�TS! uh1 %& �0S#h p)!& �PT!& ^PD Y cSk!& P�� �uq o�� ,C�,

�0[L& C#DUL& : p�W�!& G�S� ��0!�Z� ^&P�)D& .�, m��\ "A� m��� .�, m���\ �1 ,
?���| ^&P���!& `&���T!& Y� ,���| ^&P���!& �'��� Y �u)��qu! ;�����\ �u��q C!@k��T!& Y� 

K&'�1 GS� K�0,E& �P, Y cSk!& cS)q& P�� ,��a!& �0[L�D:  
"�(  : n�!< ���T�� ,��aT!& %& �0[ ��T)D p0)��� ,�a�!& �'� Y �| ^&P�!& ^PD *�\

V�W� .D& .� ,CaSs pD1 .D pS� f&�U ;CS�! *'kTq? 
K'� �A���V�W� .D&  : H��1 n!<� ;my��!& K�0,E& .,� ., ^&P�!& "W� �TD P)�& H�1

 �u)�q] ;.�TSk�T!& P��� �D��� n!/�! *��\ ��T! ,�0BuD ^PWD C,1 "\ m(S#� '!
 ;]'��0$, G��0)�T!& *'����� ,H���  .�\�R��T!& j������� P���P$!& P��0#!& ³'��SD .��,�

"�#$  ,eP�)WT!& �'��D �S#!& �u)q] �0)�T!&� ��,'S#, eP�)WT!& ,o��T$S! H�S�, G
 �`'b(, .�� �! C#DUL& �0[L& *L ;f�q- ., G(W� �, H���� H!�@D �S#!& H��  .,�

o�T$!& �0�  x�R� K�0,+ ��  x��A *'�� *1 `&�T!& �T�+� ;�0,�T�� ��&/!? 
= 

��� 
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 %& �0�[ ���T� G�!+ p�0)�T!&� ,K&'�[ .�, ^P�W!& *1 ;N�AZ!& v�0[ .D& .� �Q�
��\ .D& v��)�&� ,��aT!& ,��| *'�TS#� ] �P�TD *'W���a� ] ��L ; K'(!& &/A �

 o��Th *1 H�D �Z$� N/!& *r  ,�0,�T)D ��)#, ���L& m��\ '!� ,�0T�{ �0�SW� �!�
 ��'T!& ����A 'D1� pS�� ��D 'D1 �P� P(  ,P{&� �'� Y �^&�!& &'#Tk� �! v�#!&

�,� ,�'�� K�1 ³uW�!& HSb�� ��! .�, v��#!& .�,� ,^&P��!& &��PD� "b�� ��! .�, �0�
 1P�W� "�h1 �0�, P{&� "�! `��! ,&�)#, �0[L�D ��)!& �S#!& *�\ '!� ,P#D ��'T!&

HTS� �'� .,? 
 Y n�!<� ;1P�)WT!�D ��S#!& .�, ���\1 G�0)�T!& G�S� P��\@)!& j����D `'b(T!& *@\�

 H!'�}.�\�R�T!& &'S)���  ���a!& �0�[L& �Sk��& &<r� {J C�D')!& :�M ¬�SD ��, &/�A� ,
o�T$!&? 

 ;��0h�� ��0�� ±')T!& "h@\ ,HD �S#!& `�$TD ��a!& tS#)� ] uh1 %& "#$� P��
 Y �^&��!&� P�0#!�D �0$!��D ��,1 %& .��!� ,��S#!& �'�� .�, ] ,��� '!& �'�D .�, 1P�W�
 P�D ] *���  ,^�,` C{�W)�&� t�d&',� `'0#D tS#)� 'A� ,�:�1 �,L& *L ;��'T!&

.��,� �P��T!& .��, g��A< '��!� ���S#!& .��, ³'��SD� ,U���:�E&� K���0,E& "��Q@D "��F� ] 
�S�1 %&� ,�,L& �DP�� ,.,@T!&? 

 .� &/A �Q� ;�q�& o�DU ., �R#D p0)��� ,C$a!& N< �R� .D ´P)W� ��+ "W��
x�a;!&� NPk!& K�� HD� ,�`�)�� PA�$, p��(!& g#\ .D PTa,�? 

�D ^&P�!&� ³uW!& ��U�� ., C#DUL& �0[L& �)�& K'(!& &/A��^&�!? 
)��! : e�q1 C�&�U Y x�a;!& K�� HD� ;��aTD p0)��� �P#(!& N< �R� ., ´P)W�

H��? 
)��! : ,���aT!&� C�$a!& �<� �P�#(!& �< p�A� ,`�k�!& C�du�!& ���a!& �0[L& pA

H�D1 .� PTa, .D ��#h f&�U ;ghU 'A� ,`��!& �0#,�?  
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 .�\�R�T!& ., ^N�D %& *1 �W\L& �a!& �'� V��!& G!+ H!'�U� %& ., *&<1�3 3 3 7 3 2 3 3 34 4 4 4 44 4 42 25 � 3 5 32 2 33 33 9 � 33 3 32 4 9 4 4
 ��q '0  �)W� *r  H!'�U�� 2 5 32 3 5 2 33 3 5 2 35 4 5 5 �R�D� %& NZ�$#, ���B ����1 &'TS��  �)�!'� *+� ��!4 47 3 3 2 2 2 3 34 4 5 5 2 5 2 23 5 3 3 2 59 53 3 9 32 4

 ��!1 v&/#D &���\ .�/!&� 4 43 � 3 33 34 5 3 9=�>?  
}*&<1�3 3 3{ � 3u�+ 2}��W\L& ��a!& �'�� V���!& G�!+ H!'��U� %& .,3 w 3 2 3 22 3 2 2 33 9 5 3 4{ ��a�!& �'�� 2 29 3

}*19 3{ *@D N1 9 3 4 2 3}�D %&4 3.�\�RT!& ., ^N3 24 44 2 5 2{ �A`'0�� 2 5 35}H!'�U�5 3 3{ P��� �;��1 ^N�D 2 3 3 8 2 33 4
 pW�!& �#Dw 4 9 3 3 3� j����& f/�0D G��TD�a�!& �'�� *<@�  ok�� C�� pA� C�k!& ., ��S� 3 2 4 4 43 3 2 ¥4 3 33 93 4 4 3

��FW!& f&�U *������ m���W!�D �'��z� ]� x�R��, ����#!& P��#D ���a� ] *1�3 5 5 3 2 3 3 3 2 w 5 32 2 23 2 53 3 3 35 4 4 5 23 34 2 3 NU�w 4} *r�� 2 34
�)W�2 5 2 5{ ���!& ., 2 5 2 2 4}�)�!'�� *+� ���! ���q '0 2 25 2 3 3 2 3 59 33 2 5 34 3{ *��T�E& .�� 3 4 2 2 3} ���B ����1 &'TS��� 2 3 2 55 39 3 3 2

�RD� %& NZ$#,2 57 3 3 24 4{ �Wq1 2 4 2 3}���!1 v&/#D &���\ .�/!&4 43 � 3 33 34 5 3 9{ ���L&� "�)(!& '�A� �!��, 2 53 2 3 3 32 3 2 5 4 2
�!&� ���P!& p 9 3 3 2 6 4��q�& p  U�3 4 42? 

 ����S� &��A��:� ��!� ����[ �\'b�(�� ��! �d .�\�RT!& ., ��PA�� .�/!& ]+2 5 2 2 2 9 5 25 3 5 5 52 3 2 5 3 3 33 3 3 2 93 8 34 5 33 5 22 4 4 44 2 3 9 4
 .�()T!& ga� %& *+ �0�P, G!+ �AP0� �0�!+ &'T�@  &P{13 6 2 2 34 4 4 49 9 3 85 2 5 2 2 62 3 35 3 9 34 4 44 45 3 3 3=�>?  

}A�� .�/!& ]+3 3 3 4 9 9����[ �\'b�(�� ��! �d .�\�RT!& ., ��P8 2 5 3 23 5 22 2 9 5 25 5 52 3 3 24 44 2{ P�0#!& ���[ .�, 2 3 22 5 5 4
}&��A�:� �!�5 24 3 5 3 3{ &'���#� 5 4 3 5}&P{1 ���S�8 3 23 2 5 3 3{ U���!& ., 9 5 2 2 4}G�!+ �AP�0� �0�!+ &'T�@ 3 32 2 62 23 4 4 3 3{ 

 ^�;(�&3 4 2}��P,2 59{ �0�S� ��PA�� p)!& 3 2 3 93 32 5 2 3 4}� %& *+5 9.�()T!& ga3 w4 49 5 2{`'0#!& ��T�rD 5 5 2 4 3 2 4 4=�>? 
                                                                                       

=� > G!�#� H!'� :}H!'�U� %& ., *&<1�4 4 45 3 3 3 34 � 3 3 .�, ^N�D %& *1 �W\L& �a!& �'� V��!& G!+ 3 3 7 3 24 � 34 43 33 9 3 32 2 2 34 9 4
H!'�U� .�\�RT!&5 5 25 3 53 3 4 4 2{J CD')!& :�MN1 , :" V���!& G�!+ U&/�+� H!'�U� %& ., �u�+�

n!/\ �0�, ^N�D H!'�U� ,.�\�RT!& ., ^N�D %& *1 �a�!& �'�"? 
����
 ���: "f��\< G!��#� K'(� :�, �u��+�� ��a!& �'�� V���!& G�!+ H!'��U� %& .

�\L& 
 Y�§*&<L& ¨K&'�1 Cdud ��A �A: 

= 

��	 
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�����:p,�R!& G�', .D *�T�S� HD `��� K'� &/A� ,ib(!& H�1 ? 

���h .D& K�� :"*&<L& *1 p,�R!& *�T�S� ��� :K�� ,ib(!& : G�){ �^&��D Ca) 
�)F�"? 

 ���
!:�{ ,*<L�D oTk� N/!& �,L�D ^&P�!& H�1 Gk�� .D pS� f�? 
"����
:P�� .D& H!�� ,�u�E& H�1  ?C ��!& K'� &/A�? 

�� *&<L� :K'��(� �u���E& :H��D H��)TS�1 &<+ ^pR��!�D H��)�<- ? N1 �ub��S! *&<L& H���,�
�0)�� K'SaD �u�E& ?^�z�E& G�#TD ^�z#!& *1 �T\ *&/�E& G�#TD 'A�? 

G�#T!&� :!'�U� %& ., *u�+� *&/�+ j���& f/A� ��a!& �'�� C�,�� V���!& G!+ H
 j/�W� P�� `'�0#!& f/�A *1� ,.�\�R�T!& `'�0� .�, ��y�D P�� H!'�U� %& *@D �\L&

�0(�d&'T! �0;(�� �0\�[ GS� �AU&�Q+ gWkD ,�0�!+? 
− H�@R�! ^u��+ ,��T0�!+ �^&�!& jP��1 �T\ ,H!'�U� %& G!+ *&<L& H��aW� P��1� 

f�,L &P�\@��: 
��R�!& g{�Q K�� : mS� *r :mS� ?C����!&� G!�L& CST$!& G�#, .�D ~�  N1 :

mWd �TD �u�E& v'h'D U�Wq+ f/A� ,�^&�!& j'W�D U�Wq+ nS�? 
 Y�}�W\L& �a!& �'�4 3 7 3 22 3 2 3 3{K&'�1 C#DU1 ,: 

�����:^�z�� ,g�kT!& .D&� ,V�W� .D&� ,v�zF!& .D �T� H!�� ,C �� �'� H�1 ? 
 .D PTa, .� ���h .D& e�U�C�,�F, .�D ��� :" %& K'��U *1 � �'�� g�zq

K��� C �� :}�W\L& �a!& �'� &/A4 3 7 3 22 3 2 5 3 3 3{"? 
K�� �&�k!& "0� .� N�U :"K��(  ��\L& ��a!& �'�� .�� .k�a!& "��� : ���! ��,

 ,%& K'���U H�SF)���& N/��!& ����D '��D1 H���  ����� x&< ?���\L& ���aS!��− ���a  
V��!�D"? 
 ���
!:� H!�� ,�a�!& �'� H�1  .�D �����T!&� ,±�1 pD1 .D %& PW�� ,gSs pD1 .D pS

= 

�
� 
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 ��A&���D+� ,pW#R��!& �,����� ,����Wh .��D o ����� ,P��A�$,� ,����Wh .��D P�#���� ,HW#��[
�;�1 V�W� .D& .� N��, 'A� ,`&P[ .D %& PW�� ,C��ah 'D1� ,p#F�!&? 

 pS� .� N�U� lK�� :" pW�!& p�#� H)!@�� �K��(  ,��\L& ��a!& �'�� .�� :
 �'� 'A�a�!&"? 

�T� .D& .�� :" %& K'�U *1 �K�(  ,�&`'!& C${ Y �a�!& �'� c�� : �'�� &/A
�\L& �a!&"? 

�������
 : "K�� ., K'� Cab!�D n!< Y K&'�L& G!�1� :" �'� �\L& �a!& �'�
�a�!&" %& K'��U v�a�Q1 ., C��Th .� U�WqL& �A�:)!  � ��TD e`��� ���S� *1

 %& K'�U HD HS�U1 � �0�S� u�� ,.�\�RT!& G!+ C!���!& .,=�^&�D > ,�a�!& �'�
 %& K'�U .� �A���\< p)!& U�WqL& o, &/A ��a�!& �'� K�� H�1 : �'� N1 *�UP�1

�\L& �a!& �'� &/A ?&/A"? 
K���U'[�� .D& = :n!�, K�� : �'��!& H��L ;��a�!& �'�� �\L& �a!& �'� *1 nR� ]

,��T$!& H�  G,�� N/!& �a�!& CS�! xU`1 ., ,�a!& H�  p;(��� ,NP0!& H�  �a��� 
�a!& xU`1 �$�!& "W� C �#D c�' >? 

−��(!& .D& K���  : Y m�Wd H��L ,��a�!& �'�� �\L& �a!& �'�D `&�T!& *1 v&'b!&�
C �� �'� ] �a�!& �'� n!/D ��<1 ��S�� ��D �D1 *1 .�a�ab!& ? `�&` G�D1 .��� Y�

'�U *1 `���+ �Q@D %& K � K��=��a�!& �'�� ��\L& ��a!& �'�> '�D1 K��� &/�\� ,
CD�ab!& ., C��Th� ����A? 

K�� ����A pD1 *1 .� : ��D 'D1 p��#D l �'�� �0��#D ,.��<�T!& Y C$a!& nS� Y
G�TD *'�<�� ,�a�!& :*����� m��W!�D �'�z� ]� ,x�R�, ���#!& P�#D �a� ]1 ? K���

P�T{ : p�W�!& �`U1 ��d ��D1 .�D p�S#D�^&��D *<��� *1 f�,@�  ,g�!�s p ? '�D1 K���
����A : ,x�R�, ���#!& P�#D ��a� ]1� �^&��D ��a�!& �'� G�, "A1 Y pS� ��#, *<@ 

= 

�
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*���� m�W!�D �'z� ]�? 

"����
!:�a�!& �'� ., ¡��!& �'�!& H�1  ?g�kT!& .D P�#� H!��? 
��
�
!:$, H!�� ,�'�!�D ���L& .� �#  ,�0S\ �a!& ���1 ��1 *����� ,PA�? 

K�� P�W� pD1 .� :"K'(� *���� *�\ :N1 ,.��Q �'�� ,"T$!& �'� � ,�a!& �'� :
�0S\ H,��1"? 

����
 ���: "K��� .�, K'�� ,Cab�!�D ��P��� n�!< Y K&'��L& G!�1�5 : ��a!& �'��
 %& K'�U v�aQ1 ., C��Th .� U�WqL& �A�:)! ,�a�!& �'� ,�\L& � ���S� *1¥

HS�U1 �TD e`�� %& K'�U HD  � �0��S� u��� ,.�\�R�T!& G�!+ C!���!& .," �^&��D 
"�a�!& �'� , ? %& K'�U .� �A���\< p)!& U�WqL& o, ,&/A ���a�!& �'� K�� H�1 :

 *r  ,P#D� ,�\L& �a!& �'� &/A ?&/A �'� N1 *�UP�15 w" �'��!& " G�!+ ��;�� ��T�+ 
V��!& K'(\ ,H�  *'�� N/!& G�#T!& : C �� �'�" C� �#D V��!& �'�� �'� n!<� ,

 �" Ga�L& �'� " H�  *'a;� �'� n!<� ," �z�!& �'�� " *���z�� �'�� n�!<� ,
H���  ? n!/��\�" ���a!& �'��� " *';��(�� V����!& ���a� ���T�+� ,H���  *'��$a� �'��� ,

my�  ��B C �#D �'�'!& �a�!& �'� U�� CS�! Y *L ,�a�!& �'� �0����,5 
0)a�WQ Y� ,�$�!& �'Ss G!+�a!& K�T�1 "T#� � ? *��\ *+� H��r  ,C� �� �'�� �,@ 

 H�S\ ��a!&� ,�a�!& CS�! ., �$�!& �'Ss G!+ HD �'�'!& my�  ���  ,C �#D �'�'!&
�a�!& �'�"? 

 V���!& .�, `P�� ��\1 �;� N/!& �'�!& H�L ,�u�E& &/0! �\L& �a!& �'� ��)q&�
uW!& ^�a�1 o�Th Y �0(��s .� �F!& �&/� *1 .�T�`? 

K&'�1 Cdud n!/D C�Tk)!& gW� Y�: 
�����: ,.�\�R�T!&� .�TSk�T!& ��{ ��0�  oT)h& C�� Y *�\ H�L n!/D pT� H�1 

.ka!& H!�� ,eU�b�!&� `'0�!& P�� �;�1 t &��8? 
= 

�
� 
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 ���
!:PA�$, K'� G�#, &/A� ,`&� E& ��QL&� ,*&�(!& �\L& �a!& *1 4? 
K�� PA�$, .� :" ����1 ,��\L& ��a!& &'���\ .��{ .�\�R�T!& o,��$,� ,��0S\ G��,

�0����  N`'���� .����{ ,C����$,� µ������� �����$T!& N/���D9 3 3 : *'TSk���T!& o���T)$� ] *1
 .��D� H���D *��\ .�,� ,*����� m��W!�D �'�z� ] *1� ,&/�A �0,��� P#D *'\�RT!&�

 %& K'�U �H�P, G!+ fP0#  P0��"? 
"����
!:� ,��T#!& 'A ��QL&� ,�a!& 'A �\L& �a!& *1 `&P[ .D %& PW� H!�? 

G!���#� H��!'� :}����! ����q '��0  �)��W� *r�� 2 � 25 3 5 2 33 2 3 5 23 5 4{J C��D')!& :�MN1 , :" �)��#hU *r�� − ���0�1
*'\�RT!&−��! ��q '0  ��\�[ �)\��� ta!& G!+ "? 

H!'� ,���h .D& .� :" }�)W� *r {K�� , :�)�,-"? 
x�a;!& K�� :"HD ����,1 N/!�D �)ST� *+"? 
������
 �����:K'��(� : "}�)��W� *r�� { G��!+ �)��#hU� ,*'\�R��T!& ���0�1 ,�\����\ .��, ,

 n�!< G�!+ �'h�!��  ,`&P��L&� C�0!�& *�` H�! �`��W#!& �u�q+� %& P��{'�} ���q
��!{��q�&� ���P!& Y x�R!& GS� C,��E& ., ,"? 

G!�#� H!'� :}%& NZ�$#, ���B ����1 &'TS��  �)�!'� *+�4 4 4 2 2 2 3 35 5 2 5 23 5 3 3 29 53 3 92 4{J �D')!&C :�MN1 , :" *+�
 .�, &'�)S�� .�! ����1 &'TS���  %& .��` Y K'qP�!& �)��D1� ta!& K'W� .� �)���14 2 5 3

%& v&/�"? 
����
 ���: "K'(�  : ,��\��[ GS� C,��E& ]+ �)�D1� %�D *�T�E& .� ���D`1 *+�

PR�!& H�D�(�� ���!L& HD&/� ��D "a� *1 ., ��k��@D %& *')��� ] ���1 &'�(�@  ,P�
 ,H�D H�T(� K&Z��+ .�, x�R!& "A1 ., ��SW� .TD "#  �T\ ,���!& GS� ��),��+ GS�

H){�kD uh�� v&/#!& H!u{+�"? 
G!��#� H!'� :}���!1 v&/�#D &����\ .�/�!& �R�D�� 4 43 � 3 33 3 34 5 3 79 4 3{J C�D')!& :�MN1 , :" U/��1�− ��0�1

K'��!&−oh'T!& %& v&/� �u�E& .� .���#T!& ^]�A "? 
= 

�
� 
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= 
�RW)!&�� : �A��� '�A� ��R�W!& G�S� f��d1 ��0:� H�L n!/D pT�� ,�k� �TD U�WqE&

 H�!'(\ ��T�� �R!& Y "T#)k� P�� ,��F!�D ��RW)!& Y "T#)k� H�1 g!��!&� ,PS$!&
 G!�#�=��!1 v&/#D �A�RW ?> 

K��(� ���T\ ,���| ^&Z0)��]& "�W��� G��S� ���A `U� �U�R��W!& ¢��!� : ,v�;��!& �0)���a�
�)R!& �0,&�\+�? 

������
 �: "K'(�  : ��|U ��,1 &'�!��q� n��'W� &�P�ah .�/�!& ,PTa, �� ,�S�&�
}v&/#D{�| "a� oh', "? 

C�!�#!& 'D1 K�� :"��!L& :HS\ *-�(!& Y oh'T!&" p�D1� ,��Wh .D P�#� .� N�U� ,
n!< 'a� ,¡'$!& *&�T� pD1� ,�`�)�� ,x�a;!&� ,n!�,? 

K���� ,�#k��, .��D P��Ta, .��� :"� .��D *������ "���� .��� C�����"�U�R��W!&" : Y *'����1
K�� ?f���T!& :H!'� oTk� �!1 :}��!1 v&/#D &���\ .�/!& �RD�{"? 

G!�#� H!'� :}.�\�R�T!& .�, ��PA�� .�/!& ]+3 3 34 4 44 2 5 22 95 2 3 3 9 4{J C�D')!& :�MN1 , :" .�, G��)k���5
�PTD `Pa, P0� Y ��#, &'Sq` .�/!& *'\�RT!& tD�k!& ��a!&"? 

~�a�+ .D& .� :" }.�\�R�T!& .�, ��PA�� .�/!& ]+{N1 , : G�!+ ���F!& P�0#!&
 GTkT!& "hL&}���[ �\'b(�� �! �d{C��& ,"? 

�`�)� K�� :" .�, p�(D *�\� C�W�Pa!& .,� %& pW� �APA�� .�/!& ���� '\�R, �A
�a�!& �'� P#D �0[1 C#DU1 ��P,"? 

G!�#� H!'� :}����[ �\'b(�� �! �d8 2 53 52 2 95 52 3 3{J C�D')!&: �MN1 , :" ���[ .�, &'b�(�� ��!�
���[ ~���T!&"? 

´��� :§�\';(�� �!¨e1 ,CT$#, `�;!�D , :�\P0� &';(�� �!? 
��� ��
 ���: t�Sz, P�0� H! .T! ,�0[1 C#DU@D "�h@)!& �P, v�� ., ^���)�& &/A 

 Hk����D '��$��! ���0�  gA/��� ,�UL& Y ��k��� ,�0��[1 C��#DU1 ,H��Sh@  ,m����TD ����!
= 

�
� 
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 ., ]+ ,^�[ ��{ ,��0�S� P�A'� p�)!& CD��;�T!& H��P, G�!+ HSh@  ,m��, P0� H!
 ���`�{L& m,P(� P��= %& K'��U o�, P�0� H�! *��\ .�,� �H��P, G�!+ fP�0#  >

N1 ,&P�{1 .�TSk�T!& G�S� �A��:� ��!� ,fP�0� P�A�#T!& �(��� ]1 �R�D n!<� :
H�P, G!+ fP0�� H),/D H! ±'� N/!& &/0  ,�A&'� ., �0�S� £!�T�? 

=%& *+.�()T!& ga�  > �AP�0#D .� '�T!& o�, H�)��� G!+ P0#!�D ^� '!& *1 GS� H�W��
�0WWkD �0Wa�� f`�W#! �0Wa� p)!& %& e'(� .,? 

G!�#� H!'� :}&P{1 ���S� &��A�:� �!�8 3 2 33 2 5 25 33 33 4 5{J CD')!& :�MN1 , :" &P{1 ���S� &'��#� �!8
��y&P�1 .,"? 

V�W� .D& K�� :"P�0� *'\�R�T!& i(� *r  ��0! P�0� u�  ,�A�P�� &��A���� �A
 %& K'�U .�D� �0��D N/!& �AP0#D &' � *+� � P�(  ,&�P�� H��S� &��A��:� ��!�

HD p��� �AP0� �0�!+ N`�� *1 �,1"? 
G!�#� H!'� :}�0�P�, G�!+ �AP�0� �0�!+ &'T�@ 2 5 2 2 64 44 49 33 34 45 2 23 3 3{J C�D')!& :�MN1 , :" ��0! &'ST\@� 

�`�PaT!& H)��� G!+ �AP0�"? 
N�RF,Z!& K�� :"N1 :u,��\ ��,�� �0��!+ f�`@  ??? ,x&UP)��]& G��#TD ^���)��]&�

 "���� H���@\�−.��\����!& Y &����,1 *1 P��#D− : �0���S� &'T�@��  &'������ ���! .�/��!& .���!�
U`��!�\ Y'!& &'S#$� ]� ,�A&�$, �A��$� ]� ,�AP0�"? 

NPk!& .� :" }��P, G!+ �AP0� �0�!+ &'T�@ {K'(� , :1 G!+�0Sh"? 
PA�$, K�� :"%& K�� N/!& '0  ,P0� C�&Zq� �{/, p�W! p(D *�\ : �0��!+ &'T�@ 

��P, G!+ �AP0�"? 
H!'� �`�)� K�� :" G�!+ H! P0� ] .,� ,��P, G!+ �AP0#D �0! Y'� *1 H�W� %& �,@  

 ] *1 &�P0R�� G�){ �0!��)(D f��,1� ,fP�0� P0� N< "\ G!+ /W�� ,��aT!& �uk�&
+ H!+n!< ]+ �0�, "W(� ] *1� ,%& K'�U &PTa, *1� ,%& ]8"? 

= 

�
� 
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 ����\Z!& &'���-� � 3ub��!& &',����1� &'D���� *r��  P��Q�, "��\ ���0! &�P��#�&� �A��b��{&�3 3 53 59 5 3 9 3 3 5 5 3 5 2 33 3 3 2 3 25 2 3 2 2 53 5 4 � 9 3 5

 ��{U U'�B %& *+ �0S�W� &'SF � 3 � 2 34 5 9 33 3 4 5 3 64 3=�>?  
                                                                                       

= 
K�� V�W� .D& .� :" KZ�� *1 "W� .�\�RT!& ., P0� H! *�\ ., �P,"�^&�D" C#DU1 

�0�[1 C�#DU1 n�!<� ,��q�& o�DU �0[ ., �R� G!+ �^&�D *<1 �'� ., ,�0[1 ? *r� 
��0! P0� u  &�P� &��A��� ,�AP0� *'\�RT!& �(�¥ 3 ?*+� N/�!& �AP�0#D &'� � 2

 %& K'���U .���D� �0����D� �0���!+ N`���� *1 ���,1 P��(  ,&�P��� H���S� &��A���:� ���!� ,7 ¥
HD p��� �AP0�"? 

G!�#� H!'� :}.�()T!& ga� %& *+3 64 49 5 2 5 3 9 4{J CD')!& :�MN1 , :" .�/!& .�()T!& ga� %& *+
., n!< ��B� ,C���F!&� x�R!& &'(�&� ,HD &��,1 �, &�`19pQ�#T!& "? 

������
 �����: "K'��(� : v����)h&� H;��y&�  ^&`@��D ,H��)��zD f���(�& .��, g��a� %& *+
H�Q�#,"? 

N�RF,Z!& K�� :"G�#� : Y %& &'(���  .��S�W(!& .��D e'k�� ] *1 e'�()!& C�;�� *1
 ��!� &��A��:� ��!� ��� �\��;�� �!� &P{1 ���, &'S)(� �! ���[ �\'b(�� �! n!<

��T\ ,&�P��� �����S� &'�����#� %& K'���U C��W�� C���&Zq G��S� ����D '���D jP��� �� ,
 %& K'��U G�S� p�&ZF!& �!�� .D ��T� P � G){ �uk!�D ���� ���A��� �

PR�@ : 

���������,$ ��������]�3 J�������3K <��������0  
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}�A��b��{&�2 55 5 2 3{p��  4 � 3u���E& �1 "��)(!& G��!+ &��z;��� G��){ *'b��a!&� � 3u��(!& 2 64 2 2 3 5 5 33 2 93 32 3 2 22 5 4
}PQ�, "\ �0! &�P#�&�3 5 5 32 3 2w 35 5 2{ ¢ ��F!& �Z�� G�S� "�\ gb�� H�'�Sk� t��s 5 33 5 35 2 4} *r� 2 34

&'D��5 3{ ���!& ., 2 5 2 2 4}�0S�W� &'SF  ��\Z!& &'�-� � 3ub!& &',��1�2 3 54 6 3 3 3 33 9 2 3 9 33{#)� ]� 3 33 3 3 ��0! &'��2 95 3 5
}��{U U'�B %& *+4 3 5 93{v�� .T! 3 23 3 4=�> ? 

                                                                                       
=� > G!�#� H!'� :}��a!& �0[L& �Sk�& &<r 5 5 5 35 52 32 3 2 3 2 3 34{J CD')!& :�MN1 , :" �0[L& m;(�& &<r 

.�\�RT!& �0�  �)�,1 p)!& C#DUL&9� ,�0!�)� �0�  ��{"? 
����
 ���:p�#�  :"H�, K�(� ,��q� G;,� G;(�& &<r  :FS� HFSk� &/\ �0[ ��3

G���#TD ,�q'S���� �FS���8 85 25 3 :H���, ����h�q ?�0!'��� H���,� :"Cq'Sk��, ����["G���#TD , :
 ��D p��#�� ,H��, C�h�FT!& ,�APSh ., C��Z�T!&"���a!& �0�[L&" &<� ,�P�#(!& &< ,

��aT!&� ,C$a!&"? 
N��;�W!& K�� :" "Q1�§�uk�]& ¨��R!& �S� ., HkD] �T, ^pR!& ���q"? 

 Y�" �0[L&��a!&"K&'�1 ,: 
�����: f&�U ,`��  P{&�� `�� Cdud ,��aT!&� C$a!& �<� �P(#!& �<� ghU ��1 

U'0T$!& N1U 'A� ,H�D& .� PTa, .D ��#h? 
 ���
:��1  :"CS�! *'#W� ��aT!&� C$a!& �<� �P#(!& N< ., �R� ?x�a;!& H!��? 

"������
:k��� *1 G!���#� %& ���0S#h p��)!& �0��[L& C��#DUL& ����1  p��A� .����,- ���0�  &'a�
 ,��q�& o��DU �0�[ .�, �R�� o��DU �0[� ��Q� ��aT!&� C$a!& N< ., *��R�

NPk!&� ,.ka!& H!��? 
H��!'� Y g�#��[ .��D ����T�� P��A�$, .��� :" }����a!& �0��[L& �Sk���& &<r�� { ����1 ,

%& K�� p)!& C#DUL& :}�UL& Y &'a�k� {K��� , : p�A"���a!&5" ���1 "�h1 .�, ,
= 
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= 
){ �0�  &'�,�1�A'a�k� G"? 

��� ��
 ���: Y'�#!& C�&�U Y V�W� .D& H�!+ gA< �, ~��k!& ��{ ., �0:� N/!& 
 ,NPk�!&� ,�`��)�� ,~�a��+ .�D PTa,� ,g�#[ .D ��T�� ,PA�$, K�� HD� ,H��

�S��1 .�D P�� .D .T{�!& PW�� : �'b��T!& C�#DUL& ���k�)!& �0�[1 ��| `&��T!& *1
H��!'� Y ���0�S�= :�UL& Y &'a�k�� �0��[1 C��#DU1  > K���� ���d= �0��[L& �Sk���& &<r�� 

��a!& >N1 : �A���Sh1� ,�0!��)� �0�  ���S� ��,�{ p)!& C#DUL& �0[L& m;(�& &<+
 ;UP�(, .�, G�!�1 U'\/�, GS� P0#!& `'� *L ;�A'S)��  �A'T�Ph� �T��a  ,�0� 

k�!& f/A Y P#D e�q1 C�- Y �0T�{ *��D ª@�� C,�aT!& C#DUL& �0[L& *+ �d �U'
CT���!&? 

K�(  pz�(�R!& fU�)q&� ????:C�T���!& C���& f/�A Y ¡���!& K'(!& : H�!'(D `&��T!& *1
=��a!& �0[L& �Sk�& &<r  > *1 t��(a)!& *1 ��,P�� p�)!& C�#DUL& K��0,E& �0[1 ��1

 ¡���!& o��DU .�, �R�#!�D p;(�� ��1� ,ok� ��� C$a!& N< ., �a�!& �'� ., �0!�1
 ,��#!& n!< ., �0! "�� �T�+�§��{ ¨ ��0! K���� ,.�\�R�T!& K�)� �0�  ��{ %& *L

����0�  :N1 ,�0���[1 C���#DU1 �UL& Y &'a����� : ��!����)� ,.����SW(,� .��DP���, .�����,-
�&�{ ��! ��#)!&� ?��A .�!'(!& �0�1 &/A�? 

−N�'$!& .D& K��  :�0�  m,�{ .�\�RT!& ^�,` *L �,�{ m�T� ,&/A GS# ? 
G!��#� H!'� :})��� 5 2 3�A'T�P�h� ���{ .�\�R�T!& &'S2 5 55 5 52 3 3 2 3 3 4 4 2 2 5{J C�D')!& :�MN1 , :" &'�S�@� 

&'��\ ��{ %& ^&P�1 GS� v�a!&"? 
G!�#� H!'� Y� :}�A'T�Ph� ��{ .�\�RT!& &'S)�� 2 5 55 6 5 2 33 3 2 3 3 4 4 2 2 5 5{J CD')!& :�M*]'� ,: 

������:��{ �1 "{ Y ? 
 ���
!:�A��B Y� ��a!& �0[L& Y  ? ")(!&� H�h� G�S� '�0  ��,L& ¢��SD *��\ *+�

�SQL�D &U�W)�& �:{ P#D f`�U'! ���F)!&8? 
= 

�
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������
 �����: "K'��(� : ����B� ,����a!& Y ,�UL& .��, �A'��T)�(! ����{ �A'S)���� 
��a!& �0[L& ��B� ��a!& �0[L& Y ��a!&"? 

pz�(�R!& K��= :�A'T�Ph� ��{= >��{ :>G��#T!&� ,*���T!& G�S� KP�� C�TS\ :
*��, N1 Y�A'S)��  �A'T�Ph� �UL& C��,1 ., ? 

^�TS#!& �#D K��� :��a!& Y &'�'�� �! �, &/A? 
K��� : G!��#� H�!'� �'�T� Hb�bF� C��& f/A �'T�= P$k�T!& P��� �A'S���(� ]�

.�� ��!& ^&Zh n!/\ �A'S)��  �\'S��� *r  H�  �\'S��(� G){ �&�a!&?> 
��a!& Y �'�$� ] K��)(!& *'��� K'(!& &/A GS��K��)(!�D &��P�D &<+ ]+ � ? K��� &/�|

^�TS#!& ., C��Th? 
���S#!& "��A1 .��, ��A���Th K����� : �'��T� H���S� K` ���T\ ,*����, "��\ Y *'��S)(� ����+

=��{ >��a!& Y &'��\ *+� ,��A ?&'!�� : C�- �,1= �&�a!& P$kT!& P�� �A'S��(� ]�
H�  �\'S��(� G){ >K�)(!& o��R� "{&�, ., m��\ ��r ? 

−< P�� N�z!& HahU� ,Cq'k�, ��1 G!+ ^�TS#!& �#D gA? 
 G!����#� H���!'� �0Fk����= �����{ .�\�R���T!& &'S)�����  �����a!& �0���[L& �Sk����& &<r��� 

�A'T�Ph�?> 
�k�!�D K'(!& GS� U'0T$!& *1 GS� U�aT!& Y C�z� .D& G�{�? 

−pWs�(!& K��  : *1 HD &'$){& �T,�=�^&��D > *1� ,.�)�k�D ���(W!& �U'�� P�#D m�!Z�
pW�!& � "�(  ,���T!& H�S�� C�, "q` :K��(  ,C�W#�!& U�)��@D t�S#), "�zq .D& :

=f'S)�&?> 
��;���E& Y p���, K����� : ����\1 K'��� '��A� ,Cq'k���, ����1 C����& Y �A���:!& .���W!&�

H�  &'��\ o�', "\ Y ��] ��  .�\�RT!& K�)� *L ,^�TS#!&? 
− G!�#� H!'� =�A'T�Ph� ��{ .�\�RT!& &'S)��  > G��)k�^�k�!&� *��Wb!&? 

= 
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p�D�#!& .�D& K�� : G!��#� H�!'�=.�\�R�T!& &'S)���  > C�k�!& .��! x�R�, "�\ Y ����

 �TWk�{ ,�'R�{� ,g�A&U� ,pW�Q� �1��,& .�, &/�A "W� f�\< �P(� ., H�, mbq
 .��W�� ,C��&<E&� C�D&�aS! &P#)k�, �1 �DU�a, *�\ ., ¢�S!& ma� p(D� ,H���D �P(�

C���D `&�T!& *1 :RT!& &'S)�&���'DU�a� .�/!& .�\�? 
−.�!�{ Y �0S)� �'$� ] .T, .A��B� ^�k�!& ")� �'$� : 

]�1 :C�!�)(!& K�T�L& ., �)#� K�T�@D &',�� �1 �uk!& &'ST{� &'S��� &<+? 
 p��W�!& "���S#� .��, ����&� &/��A�� H���r  , � ���#D Y C��!')(, �1���T!& e1U ���T!

K�� N���T!&J :"��()! f/A m��\ �, M,'0�, *r mS)(! mS��� '! ��1 H? 
N�'���!& K���� : ^�k���!& "��)� �����a�� ,��P��a!& &/��| "��T#!& G��S� ^���TS#!& o��Th1

^�TS#!& ��A�Th K�� n!/D� *'S)(� &'S��� *r  ,&'S��(� �! &<+ *��Wb!&�? 
pWs�(!& K��� :��ab!&� : ��0S)� �'�$� H�r  ,�U�$a!�D �1 ,�uk!�D mS��� &<+ ��1

.�0h'!: 
������: H!'� �= "��(� f/A m��\ �, > ,"�)(S! g�h'T!& G��#T!& G�S� H�W�� &/0 

o��, H�, o�T� *1 ]+ f`�s g$� ? 
 ���
!: p�W�!& "�)�  � .�TSk�T!& .�, "�hU G�S� G�{�!& m�{�s p�)!& C��`'0�S!

 pW�!& �A��1 �,P#D n!<� ,H)S)( �U'0R, .���Pa!& u\� ,= ?�0�T!&?> 
C����!& C!�a!& :& GS� j&U��!& .[ .�{^&P�L? 

 K�� tD�k!& C,��h .D g#b!& ��Pa!= pW�!& "�� � .�\�RT!& ., NU&U/!& .�
K�(  ,�0�U&U<� �0y�k� ., *'W�b�  ,*')�W� :�0�, �A?> 

 H!'�=�0�, �A > t���zD �0S)�� C�{�D+ `&��T!& ���!� ,C�!�a!& n�S� Y ��a!& Y N1
]+ ^��D�& G�!+ K'�Q'!& .��T� ��! &<+ `&��T!& "D ,�0�!+ Pb(!& &<r�  ,C��U/!& ^'�D 

�0S)� ��h �| �0su)q] &'W�Q1? 
= 

��� 
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= 

��Pa!& Y `&�T!& j��W!& G�#,� : .��D Z��T� ] ���aD "��S!�D U����!& G�S� U��� *1
�A`&� 1J ?�${ .D& ¢ �a!& H!��?M 

N�'���!& K����� :*'��)�W�� j����W!& G���#,� : ����#� ] ����aD "���S!�D �0���S� U����� *1
& ��,1� ,pWb�!&� �1���T!& .�, "�h�!& ����A NU&U/�!�D `&���T!&� ^���!& P�PR�)W  NU&U/��!

*��Wb!&� ^�k�!&? 
=�A�/q� >N1 :��L�D?  

−N�'$!& .D& K��  : C�dud G�S� C���& f/�A Y �'k��T!&� �����!& ^��TS� c�S)q&�
K&'�1? 

�����: H�!'(D �k�� ��d ,�0S)� v'h� *�\ eU��L& ��{ *1 = ��,+� P�#D ���, ��,r 
^&P  >- Y ^�z�� ,.ka!& H!��.��q? 

 ���
!: ��T�+� ,&��Q �0S)�� �'�$� ] H��1 ,eU���L& Y ���a!& *�\ H�1� ,��#!�D 
 H��!'(D ^&P���!& �1 .��T!& �'��$�=^&P��  ���,+� P��#D ����, ���,r  > H��!'(D �k��� ���d= &'S)���� 

.�\�RT!& >�`�)�� ,PA�$, H!��? 
"����
!:[ *+ ,��F, '0  ,��,E& P� Y "b{ &<+ ���L&� ,*�)T�a, .�)��& *1  ^�

 CaSb��T!& H���  e1U n��!< N1 ,&���Q H��S)� ^���[ *+� ,f&`���  ^���[ *+� ,H���S� .��,
 ���,E& K'�� '�A� ,^��0(�!& C�,�� H��S�� ,P��� .�D �D��h K'�� &/�A ,"#  .�TSkTS!

PT{1? 
G!�#� H!'� :}�A�/q�2 5 5 5 3{J CD')!& :�MN1 , :"�A���1�"? 

N�z!&� "��(, K�� :"p�#� :�A���1�"? 
CW�)� .D& K�� :"N1 :1�A��� ?���L&� :/�q1"? 

G!�#� H!'� Y� :}�A�/q�2 5 5 5 3{J CD')!& :�M*�0h� ,: 
������: �A'T�P�h� ���{ .�\�R�T!& &�/�F  f��P�(�� ,��q@�)!&� ��P�()!& G�S� 

= 

��
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= 
�A'S)�&�? 

 ���
!:f��P(�� ,��q@� ]� ��P(� ��B ., H���� GS� H�1  : ���{ .�\�RT!& &'S)�� 
�A�/q� �A'T�Ph�? 

G!�����#� H����!'� :}�A��b����{&�2 55 5 2 3{J C����D')!& :�MN1 , :" Y U�b����a!�D �A�Pb�����&�
�0S��#,"? 

V�W� .D& K�� :"N1 �A��b{�  &'�ba� *+ : &��z;�� G){ *'ba!&� �u(!& Y
�u�E& �1 ")(!& G!+"? 

"��(, K�� :"p�#� :�A'kT)!&�"? 
CW�)� .D& K�� :N1 :"�A'kW{& ?�ba!&� :�Wa!&"? 
����
 ���: "K'(� :�A'#�,&�C�, K'q`� �u�E& `uD Y ��b)!& ., "? 
P�� .D& K�� :" �0��S� &'(��� ,�U��$)! &'h�F� ]� ,`uW!& Y *'D�;� �A'\�� ]7 3

�AP#D"? 
G!�#� H!'� Y� :}�A��b{&�2 55 5 2 3{J CD')!& :�M*�0h� ,: 

������:�0�����& H�1 ? 
 ���
!:^&�[ �1 K�TD ^&P�!& H�1 ? 

G!�#� H!'� :}P#�&�5 5 32PQ�, "\ �0! &�� 3 52 3 29 35{J CD')!& :�M? 
N1 : Y H���, *�����)$� ���T, "��\ Y �A'��W�U&� ,H�'�Sk��� t����s "��\ Y ���0! &�P��#�&

 t���zD CS���� "��D �0��!+ e<L& K�b��+ `'b�(T!& *1 G�S� H��W�� &/A� ,�AU���1
K��)B]& t��zD �1 K�)(!&? 

"��(, K�� :"K'(� :U��\ �A� t��s "�D �A�PQU1�"? 
�
 ������: "K'(� :g��,� t��s "\ �A��1 �1 �0S)(! gSz!�D �0! &�P#�&�3"? 

CW�)� .D& K�� :"}PQ�, "\{N1  :HD ����PQ�� t��s "\"? 
= 

��� 
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= 

p�Ws�(!& K�� :"P�Q�T! :K��(� ;�P�#!& H��  g���� N/�!& o��'T!& : ���u  jP�QU
H)W�U N1 ,fPQU1? 

G!�#� H!'� Y� :}PQ�, "\ �0! &�P#�&�� 3 5 5 32 3 29 35 5 2{J )!&CD' :�M*�0h� ,: 
������:&�P#D &<+ gSz!&� ,&�Ph� &<+ ")(!& *'��  *��, "\ Y &'WSz� *1 ? 

 ���
!: .�, �0��S� G!��#� H�D ���{ ��T�  ��0! G!�#� %& fPQU1 �, "\ �| "#�� *1 
�0�, �SQL& "#  �0�  �)#�! ., �1 �&`��, �1 ~����& �1 ")�3 ²? 

¡'��a!& *&���T� '��D1 K���� :"Y ���D�!& %& v���)\ ¤H��!'� , :} "��\ ���0! &�P��#�&�9 35 2 5 5 35 2
PQ�,3 2 3{"? 

x�a;��!& K���� :" p��W�!& .��, ~�����, ���0�  %& v���)\ Y C���- "��\ � .��, P��{1 .���D�
�^&�D �U'� �0)Fk� ,�P,� P0� "\� .�\�RT!& :} &�P#�&� �A��b{&� �A�/q�5 5 3 5 2 3 32 52 5 25 5 5

PQ�, "\ �0!3 52 3 29 35{J CD')!& :�M"? 
G!�#� H!'� :} 3�0S�W�� &'�SF  ���\Z!& &'��-� � 3ub!& &',��1� &'D�� *r2 3 55 5 3 9 33 64 3 3 3 3 3 23 33 9 3 5 4{J C�D')!& :�M ,

N1 :" �ub�!& ����+ .�, H#y&��[ &'�,Z)!&� �u��E& &'�Sq`� �A��\ .� &'#hU *r 
�u�E& Y ���&'q+ &'aWQ1 P(  ,�A'\���  ,��\Z!& �&�q+�"? 

N`U��T!& K�� :"}&'D�� *r 5 3 34{N1 , :�u�E�D *'�� ���!& ., CD')!& *L ,&'TS�1"? 
����
 ���: "K'(� : H��W� �'�W� `'�ah� %�D x�R!& ., H�S� �A�� �T� &'#hU *r 

 PTa,� �'W�D U&��E&� ,`&P�L&� C0!�& *�` H! �`�W#!& �uq+� %& P�{'� G!+ ,
 PTa,�"? 

G!�#� H!'� Y� :}� 3ub!& &',��1�3 9 35 3 3{J CD')!& :�M*�0h� ,: 
������: xU��� "�)(� ] H��L ,C����{ p�D1 K'�� G;�)(, '�A� ,��0),��rD &' ��& N1 

�| ���& &<+ �ub!&? 
 ���
: xU�� *u)(� �T�L ,p# �R!&� n!�, K'� G;)(, 'A� ,�ub!& "#  `&U1 H�1 

= 

��� 
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= 
HD ���& *+� �ub!&? 

N`U��T!& K�� :"}��\Z!& &'�&^�3 3 9 5 3 3{p�#� , :| &' ��& xU��� *L ,��#, .�0h'!& GS� �8
��Th+ &/A� ,&8�h H!�, ., /q��� �| �&��]& o, ")(� ] ��\Z!&"? 

�`�)� K�� :"K'(� :C�dud V���!& ��T�r  ,HS�W�� &'�SF� *1 %& �\�,1 ., "�W� &'Sq :
 Y H��U�$)D .,@�� v��{ g{��Q� ,C��Z$!& H��S� x�R,� ,��\Z!& H�S� �Sk, �AU2 3

�1 &<+ .�TSkT!&H!�, U'R� Gz5 5"? 
H!'� ,p�&��L& .� :" }&'D�� *r {K�� , :%& ]+ H!+ ] *1 �`�0["? 

N���AZ!& .��� :}� 3ub��!& &',����1�3 9 35 3 3{K���� , :"���0),��+ : ���TF!& j&'Sb��!& pSb��� *1
�0)�'!"? 

.ka!& K�� :"���\Z!�D� ,��| ]+ K�T�L& o��� ] CWh&� C;�� " ? �`��)� .�� N�U�
n!< "�,? 

��,��� .���C :}����\Z!& &'���-�3 3 9 5 3{K���� , :" Ck��Tq ���AU` p)y���, "��\ .��, K���T!& ����\�
�A&U`"? 

H��!'� ,p��S�#!&  U���a!& .��� :" }����\Z!& &'���-� �ub��!& &'��T��1�{K���� , : C�P��Q
�z�!&"? 

G!���#� H��!'� :}����{U U'���B %& *+� 3 �4 5 93 3 4{J C��D')!& :�MN1 , :" v���� .��T! U'���B %& *+
�| ��{U ,v��1�"? 

��(, K��" :"}U'�B{ x�R!& Y *�\ �, v'�/S! }��{U{�u�E& ± �|,"? 
P�� .D& K�� :" '�#!�D �,1 �d} �0S�W�� &'SF  ��\Z!& &'�-� �ub!& &',��1� &'D�� *r 

��{U U'�B %& *+{"? 
�`�)� .� :"H!'� :}&U'�B{K�� , :���W�!& �1 �����!& v'�/S!"? 
�`�)� K�� :"H!'� :}�T�{U{f`�W#D ,"? 

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 
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.��� %& K'���U K���� ,K���� ����1 � : ,fP��{� % �u��qE& G��S� ���P��!& ~U���  .��,
K��� ,�&U H��� %&� ��0�U�  ,����[ H�! x�R�� ] H�`�W��� 8 :���1 K���� : %& .��` '�A

^&'�AL& �u)�q&� ,��`�{L& ��A "W� ,�|U .� f'�SD� "��!& HD j^�h N/!&2 3 ?
,%& KZ�1 �, �q- Y %& v�)\ Y n!< t�Pb��%& K��  :} �ub�!& &',��1� &'D�� *r 

�0S�W�� &'�SF  ���\Z!& &'��-�{K��� , : �����+� ,��|U �`��W�� ,*��d�L& o�Sq ,�0)D'���
e�q1 C�- Y K�� �d ,��\Z!& ^�)�+� ,�ub!& :} ���\Z!& &'�-� �ub!& &',��1� &'D�� *r 3 33 9 5 3 9 33 3 3 2 35 3 5 4

.�P!& p  ���&'qr 4 7 54 2 5 33 2 4{J CD')!& �U'� :��M"? 
G!���#� H��!'� ����{ Y� :} ����{ .�\�R��T!& &'S)����  ����a!& �0��[L& �Sk���& &<r�� 5 2 3 3 32 3 3 5 54 4 2 25 5 5 5 32 5 2 35 23 2 3 4

�A'T�Ph�2 55 5 2 3 3{J CD')!& :�MK&'�1 Cdud ,�P(� �T\ : 
�����:H�!'(D �k�� �d �0S)� v'h� *�\ eU��L& ��{ *1  :} ��,+� P�#D ���, ��,r 9 3 94 43 25 3 ¥ 3

^&P 3 4{J PTa, :� ?M�NPk!&� ,x�a;!&� ,^�z�� ,.ka!& H!�? 
N�'$!& .D& K�� :"H!'� f`�� &/A� :}�A�/q�{ "= ��?> 

 ���
!: ��T�+� ,&��Q �0S)�� �'�$� ] H��1 ,eU���L& Y ���a!& *��\ H��r  ��#!�D 
H!'(D ,^&P�!& �1 .T!& �'$� :}^&P  �,+� P#D ��, �,r 8 9 3 93 54 4 43 2 3 ¥ 3{J PTa, :�M n�!< �k�� �d ,

 H!'(D}.�\�RT!& &'S)�� 4 4 2 5 2 5 5 2 3{J CD')!& :� ?M�`�)�� ,PA�$, H!��? 
 �`��)� .�� ,g�!�s p�D1 .D p�, G�{ P��"H�!'(! CF���� C�T�a, C���& f/�A *1 :

}^&P  �,+� P#D ��, �,r 8 9 3 93 54 4 43 2 3 ¥ 3{J PTa, :�M"? 
"����
!: H!'� *L ,*�)T�a, .�)��& *1 }.�\�R�T!& &'S)�� {H�!'�� "�)(!�D ��,1 : 

}�A�/q�{N1  : .�, ^��[ *+ ��F, '0  ��,E& P� Y ���L& "b{ &<r  ,�A��ky&
N1 ,&�Q HS)� ^�[ *+� ,f&`�  ^�[ *+� H�S� :.�TSk�TS! CaSb�T!& H��  N1U n!< ?

^�0(�!& C,��� ,PT{1 ��,E& H�S�� ,P�� .D �D�h K'� &/A GS# ? 
N�'$!& .D& K�� :"& pS���� .�, H�! ��0  ] ., �#D �\< P�� C���& f/�A *1 ��k��)!

= 

��� 
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 H��,@, H��SD1 ��d %& � 3u�\ oTk� G){ f�h@  xU�$)�& .�\�RT!& ., P{1 *+�5 5 2 33 3 3 9 3 3 2 2 3 2 52 32 4 3 35 3 24 3 23 3 5 3 3 3 3 39 3 �4 3 4 44 2 4
 *'TS#� ] �'� �0�@D n!<3 3 35 � 23 2 2 53 3 9 3 4 3 4=�>?   

}�R�T!& .�, P{1 *+�4 2 5 2 2 3 34 3 2 4.�\3 4{ f�k��� "�#�D �'� �, 5 27 2 33 55 � 4 4}xU�$)��&3 23 3{ .�, n�,@)��& 2 4 3 3 22 3
 ")(!&2 3 2}f�h@ 5 2 4 3 3{ H�,1 5 2 7 3}%& � 3u�\ oTk� G){3 3 2 3 9 3{ *-��(!& 2 5 2}H��,@, H��SD1 ��d3 3 92 5 22 4 3 5{ U&` '�A� 3 3 35

 f�,1 p  �:��! .,�� �! *+ H,'�2 23 4 4 45 2 32 3 22 5 3}n!<3 4 3{ U'\/T!& 5 2 3 2}�@�D9 3 4*'�TS#� ] �'�� �03 35 23 2 2 53 3{ .��` 4
&'TS#�! *-�(!& ��T� ., �0! PD 3u  %&5 2 3 3 23 2 32 3 2 54 45 3w 5=�>? 

                                                                                       
= 

 �F���� ��A�q- U�Q �d C�- .��R�� �#DU1� Cy�, *-�(!& ., mFk� c�k!& C�- pA�
H!'� 'A� ,�0!�L :}�0S�W� &'SF  ��\Z!& &'�-� � 3ub!& &',��1� &'D�� *r 2 3 55 5 3 9 33 64 3 3 3 3 3 2 33 33 9 3 5 4{J CD')!& :

� ?M��0  ^'� &/A� ?G��#T!& *L :')� *1 ]+ �A����1� �A'�S)�& ,�0\��[ .�, &'�D
�A'S)(� ]� �0S�W� &'SF  ��\Z!&� �ub!�D &��(��"? 

��'#�
 ���:U'��!&  :v')� ., "\ GS� v')�� v'�/!& ���� KZ� �! N/!&? 
=��{U > v�� ., *1 H)T{U .,�− HW�< *�\ �T0, −H! ����� H�S� v')� H�r  ? 

��{�!&� :&'!& CT{�!& C�Q j�Wd+ GS� K&` %& ^�T�1 ., ��& G!��#� % C#� , ��T\
 G!���#� K����=C#���&� C��T{U �< ����DU "��(  x'D/��\ *r��  > G!���#� K�����= p��)T{U�

^p[ "\ m#��?> 
=� > G!�#� H!'� :}xU�$)��& .�\�RT!& ., P{1 *+�3 3 2 53 3 3 3 33 �4 44 2 2 3 2 4{J C�D')!& :�MN1 , :" g�Ss &<+�

 xU&'�h Y K'qP�!& �0!&'�,1� �A���,` ma�W)�& .�/!& .�\�RT!& ., P{1−�1 ��0
K'��!&−*�,L& Y gBU� "? 

~�a�+ .D& K�� :"N1 :�0!�)(D n��,1 .�/!& ^]�A .,"? 
����
 ���: "H��W�! f��\< G!�#� K'(� : ,.�\�R�T!& .�, ,P�Ta, ��� ,n�,@)��& *+�

 %& �u�\ oTk��! P�{1 ,���a!& �0�[L& �uk��& P�#D �0S)��� �0!��)(D n��,1 .�/!&�
= 

��� 
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� %& H!Z�1 N/!& *-�(!& 'A� ,n�,H�S"? 
  P�#D Hk��� �S�� �1 ,.�DU��aT!& .�, *'TSk�T!& H�D nk�,1 .�, .�D ~��� C#��R!�

 .�, ��,1� ,����L& '�A n!/�  ;@�zq .�TSk�T!& G!+ "qP  t��z!& "� �1 ,U�b{
 %& �u�\ ��T�� ��W!�s ,"�W� .�, H�S� UP(� �!� ,Hk�� ^�(S� ., .�DU�aT!& ., ^�h

��& Y `'b(T!& 'A� ,��$)k, &/0  ;HS,@)�!C :} xU�$)�& .�\�RT!& ., P{1 *+�
H�,@, H�SD1 �d %& �u\ oTk� G){ f�h@ {? 

cSk�!& ��\1 K'� Y CT�a, ��$)kT!& ��{ Y C��& f/A� ,P�A�$T\, ,.k�a!&� 
�0�,� : ,.�\�R�TS! u�h1 %& ��0S#h p�)!& �0�[L& C#DUL& nS)D CQ�q �0S#h .,

�,� ,�A��B �0T�{ /q@� ]� ���k)!& �0[1 pA��0 :K�� ., :H�!'(D Cq'k��, ���+ :
}.�\�RT!& &'S)�� {J CD')!& :�MNPk!&� x�a;!& K'� 'A� ;? 

�0�L&� : �k��D K'�(!&� ,C�T�aT!& C#��R�!& ���{1 ., �U�hE& *r  ;CT�a, ��1
�:� H�  .�P!& Y ��a!& j'Wd o, C��& f/A? 

%& *r  ;.�!� t �� ���+ �0��� ,.�P!& ��$)kT!& ��S#� g$�� ]+ f^���W�1 "��U1 ��, 
 pW�!&� ,�0T,L CT{U �A �T�r  ,n!/D �.�T!�#S! CT{U? 

G!�#� H!'� :}%& � 3u\ oTk� G){ f�h@ 4 3 3 2 23 3 3 53 9 4 3 3{J CD')!& :�MN1 , :" G){ HWSs G!+ HWh@ 
H)�&PA GS� oSz�� ����!& *-�(!& oTk�9"? 

����
 ���: "K'(� :S)�� %& �u\ oTk� G){ H�,@ wH�S� f'"? 
*�0h� %& �u\ Y�: 

������:P�0#!& G�S� ���(T!& ���{ .�, ��0�  ��, �S#�! CQ�q �^&�D �U'� p�� H�1  ?
.�( ����T!& .���D� �0����D ~����!&� .�\�R��T!& Y ���k��!&� H��! ������!& ����{� ? f���\<

N`U��T!&? 
 ���
:f���\ .�� H�D o�h��� H!u�� .�, H�D NP�)0�! ,H�S\ *-�(!& p�#�  ? K'�� &/�A�

= 

��� 
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A�$,NPk!&� ,P? 

G!�#� H!'� :}H�,@, H�SD1 �d5 5 23 3 3 92 2 4 3 5{J CD')!& :�MN1 , :"��,- G�1 ��{ ., fP�1 �d8 2 4 3"? 
����
 ���: "K'(� : ¢#)�� ��!� ,�Sk�� *1 p�D1 '�A *+ %& �u\ H��T� P#D f`U �d3 9 5

 G�){ ,n�)��s Y .�T,� n��, .,@�� ��{ G!+ ,.,��  %& �u\ ., H�S� H�'S� �T!
D taS�.�\�RT!& ., H,'�� fU&P"? 

N��;�W!& K�� :N1 :"�Sk� �! *+ H�,1 o�',"? 
PA�$, .� :"}H�,@, H�SD1 �d{^�h ��{ ., "? 

���h .D& K�� :"K�� P0� ���D .�TSkT!& ª@� x�R!& "A1 ., "h�!& Y ^�z� K�� :
H�,@, H�SW� *1 �,+� f�(� *1 �,+ f��F�"? 

G!���#� H��!'� :}��� �0�@��D n��!<3 32 5 9 3 4 3 4*'��TS#� ] �'3 5 �3 2 23 3{J C��D')!& :�MN1 , :" *1 gWk��D n��!<
�0�� "0$!& K&� &<+ f�U�)q& �TD�  ,�u�E& ty�(aD *'SA�h �'� U���!&"? 

N1 :f`��W� Y %& �'��` �R�)��� ,%& .��` &'TS#�! ^]�A "�, *�,1 ����[ �T�+ ?N1 :
` C�(�({ *'�TS#� ] ���1 gWkD ,.�\�RTS! �U�hE�D �,L& n!< u�  ,�u��E& .��

&��DP)�� &'#Tk� G){ ���,1 ., PD? 
 %& K'�U *�\ &/A .,� � ��T\ ,C!���U Y �1 &P[�k�, ,f^�h .T! *�,L& pz#�

�0�, ,���� ., "��!& ., C��Th C�W�Pa!& �'� f^�h : ����,� ,`'#k�, .�D ����
�D C�;�(!& Y *�``��� ,P{&� P#D &P{&� �A��B� ,��T� .D "�0�� ,i�{ .D H��

 %& K'���U .�TSk��T!& ����:�+ .��, &�1���  ,.�\�R��T!& .���D� � ���! ���,� �A���| ���,
 n�!< *��\� ,n!/�D �A��q@�  �0,'�� G!+ &'#h�  ,�b�� ]� nS, P�� f�PA�R�

�A��\1 C�&PA v�W�1 �\1 ., H!��,1�? 
��'#�
 ���: G!��#� H�!'� =%& �u�\ oTk�� G�){ f�h@�  ???> *1 n�!< Y gWk�!&�

] �'� U���!& K&� &<+ ,�0��, "�0$! �A���\ G�S� �AU&�T)��& *��\ �TD�  ,*'TS#� 
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 &����$� *1 ,���{L& Y H�'�1 H),1� ,H!'�U %& �,1 n!/S  ,�u�E& H�S� &�U�)q&
%& �u\ oTk� *1 gSs .,? 

����
 ���: "K'(� : ,*-��(!& &'#Tk��! *��,L& �A���+ n�y�z�+ ., ,�| n!< "#��
 &'D1 &<+ �A��+ x`U�7 .�� *'�0(�� ] C�S0h �'�� ��1 "h1 ., ,�0�,@, G!+ �u�E&

 ��dE&� U�'�!& .�, �0��S� ��,� ,&'�,- '! %�D *�T�E�D �0! �, *'TS#� ]� ,C${ %&2 4
%�D *�T�E& �0\�D"? 

N�RF,Z!& K�� :"}n!<{e1  :G�#� ,�,L& n!< :f�h@�  H�!'� Y �U��hE�D �,L& ?
S#� ] CS0h �'� ��@D gWkD .�, P�D u�  ,H��!+ '�P�� ��, C(�({ �,� �u�E& �, *'T

ta!& &'T0��� &'#Tk� G){ *�,L& �0y�z�+"? 
N��;�W!& K�� :"}n!<{ ,�,L& �1 .,L& }*'TS#� ] �'� ��@D{ ��,� *��T�E& ��, 

*��DP)�� *'#Tk� �T��U ���,1 ., PD u  H�!+ �A'�P� �, C(�({"? 
V�W� .D& .� :" }*'TS#� ]{(� ,K' :*'S(#� ]"? 

�C��& f/A Y *-��(!& *@�D .�Sy��(!& ,C���T$!&� C�k�!& "�A1 gA/�T! Ca���Q C${ 
 C�b�!& C ���+ Hk��� G�!+ H ��1� ,HD �S�)T!& 'A G!�#� H�L ,~'SF, ��B %& �u\

�0!'(D /q1 .,� C!Z)#T!& gA/, *uzD� ,�0 'Q', G!+ :~'SF, *-�(!& *1? 
 C��T$!&� C�k!& "A1 ta!& "A@ H����!1 G!��#� %& �u�\ ����!& *-�(!& *1 *'�,�� 

 H��S� "���h H��, H#T�� ,HD G!�#� %& �S�� ,`'#� H�!+� ,1PD H�, ;H���#,� H ��{�
 PTa, GS� H!Z�1� ,�uk!&� ?H��aW� K��= : ] *'���, v��)\ Y ����\ *-�(! H�+

.�T!���#!& vU .��, "���Z�� *����0zT!& ]+ Hk��T� >C��#�&'!&��� − ��� ,K����= : ���!&
.�T!���#!& vU .��, H���  g���U ] v���)�!& "���Z�� >�P$k��!& �� ,�K����� ,= : "���Z��

���a!& Z�Z#!& %& ., v�)�!& >�,Z!& ��? 
K��� .�T  ,H����Q .�, C�Q 'A N/!& ,H,u\ CSTh ., 'A� : ,� ��\ '�0  ,~'�SF,

= 
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�&�a�]&� ¬�Z!& "A1 H�S� �T! � uq ,C��T$!&� C�k!& "A1 fP()#� �, &/A? 

=,C0W� >�u�!& C�Q K�zDE "�Z�)!& ¡�#, ., C!Z)#T!& m �{ �, �#D �\< ? 
]�18 :�uk!& H�S� G�'T! G!�#� %& ��S��: 
&'!�� :G�', H#Tk  G�', �A��1 p)!& ��$R!& Y �,u\ tSq %& *+8? 

G!�#� H!'(D &'!P)�&� :!& C�#(W!& p�  .�T�L& N`&'�!& £s��[ .�, N`'��2 2 24 4 4 4 4 43 5 32 4 43 2 3 2 3 5 .�, C�\U�WT3 34 4 3 3 5
 ��$R!&4 3 3 9Jib(!& :�� M��$R!& ., *�\ �u�!& ^&P)D& *1 GS�? 

G!�#� %& C�Q p��� ,P���!& �0SQ1 ���()D ,"�z#)!& &')W��! ,"�Z�)!& &' �a ? 
f'h� ., �0�S� `�!&�: 

�!(
: *'���� ���T�+ C�b��!& ������� ,f�����D ����� ���, ] �S�)T!���D ����� ���, '��A �u���!& *1 
'Q'T!�D f����! C��Q ] H�! C��Q m���\ "aTD m,�� &<+ C�b!&� ,f���D ] �| �− 

 K�L& v���W!& Y H���  K'��(!& mSb��  ���T\− Y j��b��!& .��, G!���#� %& H��(Sq ���T  
 P�� G!��#� '�0  ,H����'SFT! j���Q p�A ��T�+ ,H! C�Q ^p[ n!< ., ��! ^��[L&

E& tz�@  ,`�)#, ��B �1 &`�)#, �(z� ^��[L& �y�� tz�18 8 ., n!< ��B� *�$!&� *�k�
 K��� ��T\ ,`�)#, ��B �(z� �T0��D �,� �UL&� j&��Tk!& tz�1� ,&`�)#, �(z� H(Sq8 88

G!�#� : �0a�Wk�� *'�0(�� ] .�!� fPTaD �Wk� ]+ ^p[ ., *+�2 2 2 3 75 3 5 3 3 5 7 34 43 3 3 2 3 9 94 43 3 5 4 4�
2 3J^&���E& :�� M

k��!& p��  ���, H��S! �Wk��� o���', ����B Y K�����9 3 34 4 49 5 7 5 �UL& p��  ���,� j&��T4 2 3 33 2 4 43 3J.D����)!& :� M
 H�W� oT�1� ,CST�!& tz�1� ,*�T�Sk! ��z!& tz�&� � ���q�& Y� ,Gba!& ��Wk�

 .��{ ��0SA1 G�S� `'�S$!& P0R��� ,��AU�Wq@D �UL&  P�a�� ,U��!&� C�$!& tz��
�y&�k!& GSW� :1 &'!��� ����S� ��P0�[ ��! �A`'�S$! &'!���3 5 3 5 53 6 33 2 5 33 2 3 24 3 4 4 44 "�\ t�z�1 N/�!& %& ���(z�9 95 3 33 3 33 4 5

 ^p[�
2 3JmSb  :�� M ,�0! j��Q �0(z�  ,^��[L& Y %& tSq ., ~�z�E& &/A "� 

P{1 K'(� ]� : "�a� %& C�Q *1 P()#� ~U�, p!'S{ ]+ ,% C�Q ^��[L& tz� .�
'�Q� ~'�SFT!& tz�  ,t!�F!& Y ~'SFT!& `�a�& e�� N`�a�& �1 ,~'SFT!& Y H�

= 
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�0Sy�� K�� �T\ ,G!�#� v�!& C�Q H��#D 'A H,u\�: 
>�����$U� n/�����C/�
 ^ dU������ )������!  

 
>�������$�|3! z��������3 ��������L�5� �
/�������H  

  �R�!&� ���F!& .�, ~'�SFT!& H�D t�z�� ��, *1 f�;)(, <+ ,`�a!E&� ���!& C��B &/A�
 v��S! C�Q n!< "\ ,j��&'�a!& �y��� �y�0W!& j&'Q1 G){� "D ,K'(!& �a �

�� VP(�� G!�#�H(Sq j��Q .� fZ�? 
 ,H��S� &',P��1 �, �a  G!+ &�P)A] t� ')!& f'!@�� % C��!& C!Z)#T!& mbSq1 'S 
 H#T�� N/�!& j'b�!& *1 &'Wk�a  ,*'W\���! &�b!& .� �0  n!< &',�{ �0��!�
 ���,� ,�����!& m�b��� &<+ ���0�U� �����Q '��a�\ ,��$R��!& Y ~'��SF, j'��Q G���',

(!& p��A ��$R��!& *1 &/��A G���#, *1 &'��S(�G���'T! C��Sy� : ����1 ]+ H��!+ ] %& ����1 p����+3 3 93 39 34 4 43 3 5 4
 N�\/�! � 3ub!& ��1� p�PW�� 4 2 4 4 4 43 29 3 54 3 2 3JH�s :�� MC�Sy�(!& p�A� : vU %& ���1 p��+ G��', ���6 3 3 55 3 73 4 3

 .�T!��#!&3 34 3 2Jib�(!& :�� M ,*'����  e'��`� ��$R��!& e'��` .���D /����{ ~���  ]�
, ~Pb  ,C�D'D�!& G�`& "� *'��  v/\� ��$R!& G�'? 

 ���
!:K��� G�'T! HT�S�� .� �q1 .�{ G!�#� %& *1  : ��T�S�� G��', %& ��S\�8 3 5 34 2 3 5 9 3 3
J^�k���!& :�� M Y t���(a)!& "��A1 .��, C����Th K���� P���� ���T�S�� UPb��T!�D fP��\@ 8 4 2 3

C�D�#!& :"���$T!& p��� UPbT!�D P�\')!& *+"?��!��!&� :%& H�T{U C�W�)� .�D& K���: 
" G�#, *L ,K'(#T!& .,� C�S!& ., "��@)!& &/| &'h�q"%& ��S��" �u�!��D G��1 

 � ,fP�� .,"%& �{��"K��(� ��T\ ,fP��� .�, C�T{�!�D G��1  :"*u�  oR�F�" G��1 
 � ,Hk�� ., �'RF!�D"o$R�" � ,Hk�� ., C��$R!�D G�1 "")W�" .�, ")W)!�D G�1 

 � ,Hk��"�Sa�"'!� ,Hk�� ., �Sa!�D G�1 `&�T!& *�\  : *1 Z�$� ��! ,��,u\ P�h�18
K���(� :"���S��"K���(� *1 g��h&'!& *���\�  :"���S\1"K���(� ���T\  :""��h�!& �W���1" G���1 

 � ,C{�W(!�D"v�s1" � ,g�z!�D G�1 "�q1"K�(� *1� ,C��kF!�D G�1  :" %& �S\1
���,u\+ G���',8"K���(� ���T\  :""��h�!& %& ����1" �1 ,&8���� H��! "��#h N1 " %& G���U1
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[�T!&C�"C�S!& "A1 GS� G�F� ] ����\ &/0! f�W[1 Y ,G��� �0S#h "? 

��
�
!: ��! .�T, f���B G�S� ��| ";�  Cb��bq *��\ G��'T! G!�#� %& ��S�� *1 
G!�#� K�� P�� ,"��!& ., ª�1 �, "�, j�� : ���{� ]+ %& H�TS�� *1 �RW! *�\ �,�8 2 3 3 39 4 5 5 53 37 3 33 � 3 34

1 v�${ ^&U� ., �13 � 33 3 24 43 ^�R� �, H�<rD p{'�  ]'�U "��� �3 3 53 5 3 24 4 4 42 34 4 3 5 28 3JeU'R!& :�� M *�\ *r 
 H��!+ G{'�� .�T, f&'� ., GS� H! .�� �! ��$R!& Cz�&'D "b{ G�'T! ��S�)!&
 .�, P{L CSQ�{ v�${ ^&U� ., ��S�)!& C!Z�, .�� �!� ,";  K'��!& Cz�&'D

�!& ����&'! K���zD+� ,*-���(S! g�/���� &/��A� ,%& "���U G!���#� %& e����$  ,*���A
HSA1 �A �TD .�TSkT!& .�` `�k + HD &�`&U1 �, GS� C!Z)#T!& C�T0$!&? 

-$�.�
!:n!< 'a� C���!& ^&P)D] ��$R!& ., H!'� *1 4 43 3 39 :"NU&` ., Ku0!& m�1U" 
 �"m�W!& ., P�� �u\ m#T�"�S�)T!& 'A m�W!& ]� ,U&P!& Y Ku0!& ��S  ? 

����d8 :�!& C ��+H!'� "�, Y G!�#�� H��aW� %& G!+ �u :"%& �u\ oTk� G){": 
&'!���� : ���\ ,C���Q C ����+ ] c��R���� t��Sq C ����+ p��A"%& m���D" � "%& C�����" � 

"%& K'�U"? 
tSF!& &������ ta!& ., &����! �0k�WS�� �00�'T� ., �q- �'� &/A�? 

�\<1 .�!� ,H{�[ K'z� ��'R)!& &/A Y �0�S� `�!&� ���[ ��A�\< �P���� ��A �A 
"�b�)!& .� g�WS!& p��� C!@kT!& f/A Y %& HT{U �u�E& ?%& H�T{U K�� :" "�\

 C�Ty�� C��Q *��\ *+� ,H�! n�S, '�0  �0k���D C�Ty�� ����� *��\ *+ %& G�!+ ��;�� �,8 8
% C�Q '0  HD �'(� "a, �0! ��! �A���D"? 

�#� H�!'(D �0k���D C�Ty�� ����� *��\ �T! "�,�8 8G!� : �A��(��� %& C����3 3 32 35 4 3 3J�TR�!& :�� M
H!'�� : ��{�U �0�!+ ��S�U@ 3 33 3 25 3 23 24 3 3J���, :�� MK�� :""��h 'A�"? 

HS�,� ,H! nS,� H! tSq &/0  :"%& K'�U"� "%& `�W�" � "%& CSW�"n!< 'a�� ? 
 ��D ��A���D C�Ty�� C��Q *�\ �T! "�,�"%& �UP�� ,%& �u�\ ,%& ��S� ��,1 ,%& ����{ ,

= 
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%&"? 
H! j��Q m��\ G!�#� %& G!+ m���1 &<+ f/0  ?K�� :" UPbT!& ¢�SD �#� P� .�!

 ,&���,1 H��D U',@��T!&� ,�UP��� U�P��(T!&� ,���TS� �'��S#T!& GTk���  ,H��D K'��#�T!& .���8 8
H!'(\ ,��'SF, n!< *'��  ,CTS\ CTS�!�D ~'SFT!&�8 :f'S$#)k�� u�  %& �,1 G�15 25 4 3 2 5 23 3 33 4 3 3 

J"a�!& :� MH!'�� : ��0�h� ����, .D& Gk�� ��kT!& HT�& H�, CTS�D x�RW� %& *+8 3 5 5 34 3 2 3 3 3 5 2 7 3 53 2 5 5 54 4 � 42 2 4 3 94 7 3 4
 ��q�&� ���P!& p 4 4 43 3 3 2 6J*&�T� K- :�� MH!'�� : K'��U ����, .�D& Gk��� ��k�T!& �T�+5 25 3 3 2 3 3 3 33 25 54 4 9 4

���, G!+ �A�(!1 H)TS\� %&3 2 3 33 53 24 3 3 3 5 4 3 3 4 H�, ��U� 5 2 7 5� 3J^�k�!& :���M"? 
mS� : ���r  %& G�!+ C�b�!& C ��+ `�$TD �,1 ,.y&�(!�D G�#T!& &/A G!+ U�b� �T�+�

H! C�Q /���{? 
 *�0;(�� *-�(!& tSFD K'(!& Y C!Z)#T!& HW[ �\<? 

G!�L& C0WR!&: 
G!��#� %& K�� P�� ,^p[ *-�(!& : ^p�[ "�\ t!��q %&�

2 3 57 5 4 3 5JP���!& :�� M ¢��!�""�\" 
^��[L& ., %& tSq �, �'T� Y "q&` *-�(!& ,�'T#S!? 

�|&'h:  K�q`+ &�`&U1 �0��!� ,HD K�� ., GS� ��q K'(!& &/A `�k  *1 gk{1 ]
 C���Q *1 n�!<� ,��0�� ] .�, G�S� nR�!&� g��!&""�\" ¬��Q .�, �00WR�� ��,� 

� ��U Y G!�#� K�� ,HWkaD 'A �T�+ �0�, "\ �'T� ,�'T#!&`� : �,@D ^p[ "\ �,P�4 2 5 73 4 �
2 3 59 3 5

 �0DU3 7 3J��({L& :�� MK��� ,H�,u\ G!��#� f��,1� ,G!��#� f�,@�D *��\ ��T�+ ��,P�)!�  :
 �0�\�k�, ]+ e��� ] &'aWQ@ 2 3 3 35 5 3 25 4 9 34 5 3 3J���({L& :�� M ,G!��#� f�,@�D *��\ ��T�+ ��,P�)!� 

K�� ,H,u\ G!�#� f�,1� :]+ e�� ] &'aWQ@ 9 34 3 5 5 3 2 3 3 �0�\�k, 2 3 35 5 4J���({L& :�� M *1 *��D@ 
 n�!< ���B ]� K��W$!& ]� �UL& �,P�� ��! ��1 n!< G;)(,� ,�,P� �! �0�\�k,

 �'��T� *1 G��S� n��!< KP��  ,���0SA1 e'��� .��,""��\" U�����!& t��{ Y *���\ ���T�+ 
 K'(#, &/A� ,f��B� `�T$!& ., �A&'� ., G){ ^p[ "\ ] ,P��'S! .�(a)kT!&
= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�A��? 

Y G!�#� K�����(SD t{  : ^p�[ "�\ .�, m����1��
2 3 57 4 42 3 35J"�T�!& :�� M ��! ���1 �'�S#,�

�UL& ., �0�U1 ��B ]� ,*�T�S� nS, j��? 
K���� ,�k���� H��! *1 G!���#� m��Wd1 P�(!�8 : nk���� p��  ���, ���S�1 ]� pk���� p��  ��, ���S#�3 4 4 4 42 2 33 33 5 3 53 32 3 3 3 2

J�Py�T!& :��� MK��� : pk��! n)#�zQ&�4 42 33 33 5 2 2 3JHs :�� M�G!�#� K�� : C�(y&< ��� "\5 53 3 24 � 3 6
 j'��T!&4 2 3 2J^����W�L& :�� M *+ ?�'��T#!& &/��A Y G!���#� %& ����� p��T0$!& "qP��� "��0 

 p�{ '�0  H)�b�D G!�#� t!�F!& �,1 ,C�'SFT!& ���L& pA �T�+ j'T� p)!& ���L&
j'T� ]? 

 �'T� *1 GS� �'b�!& f/A m!P ""\" j`U� N/�!& o��'T!& gkaD 'A �T�+ 
H� ? 

G!�#� H!'� n!/�  : ^p[ "\ t!�q %&�
2 3 57 5 4 3 5J�,Z!& :��?M 

G!���#� K���� ,^p��[ H)���Q� ,^p��[ G!���#� %���  : %& "��� �`�0��[ ���W\1 ^p��[ N1 "���4 4 5 58 3 3 63 2 35 3 3�
2 2

J��#�L& :� M C�#D�� H����Q� ,~'�SFTD ��!� ,t!�F!& 'A %&� ,^p[ ~'SFT!&�
� ,H,u\ *-�(!&� ,C�'SFTD mk�S  ,H�&/! %��  ,H�'SF, ��B H)�Q� ,H)�Q H,u\

 "��#  H���S� o���� .��, ~'��SFT!&� ,~'��SF, ����B ^p��[ H)���Q� ,~'��SF, ����B ^p��[
H)�Q� G!�#� %& e'� ^p[ "\ 'A� ,tSF!&? 

 H��D �'��(� ] G!���#� %& *1 �A`���()�& n��!< Y ���0#��1 C��!Z)#T!& C���T0$!& .���!�
v�W!& Y ��U�� P� .a�� ,f��B �AP�� H���b  ,j��b!& �'(� �T�+ C�b!& *1 K�L& 

 ,j��b�!& .�� �`��$, j&< "�(#� ]� ,�S�)T!��D �'�(� �T�+ �u�!&� ,�'Q'T!�D
G!��#� t!��F!& j��b��! "��z#)!& '�A C��!Z)#T!& C��T0$!& .�, &/�A� , &<+ C�b��!& *L

j��b!& o�Th "zW� �A`�()��W  ,"aT!& n!/! C�Q m��\ "aTD m,��? 
�� �A^'WF, �0:� *1 ^�[ ., *�aW�� %& C��Q &'�Sq`1 ��r�  ,�AU')k�, cR��

= 

��� 
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= 

 �'T� Y G!�#�""\"&'!��� ,�'T#!& &/A ., `�W#!& K�# 1 &'h�q1� ,C��& f/A Y  :
K���� G!���#� %& *1 ����{ .��, ,*-���(!& &'D/���  ,% H���'SF, ����B `���W#!& K���# 1 : %&�5 3

 *'ST#� �,� ��(Sq3 3 5 35 33 3 22 3 3Jj� �b!& :� MK���� :t!��q %&5 4 3 5 %& G�S� &'D/��  ^p�[ "�\ �
2 3 57

 ��, G�S� ��| &'�$){&� ,H�! p�A ��T� C��& &' �b  ,H���- Y &�Pa!1� ,.�T!�#!& vU
H! mk�!? 

C����!& C0WR!&: G!��#� K��� ,K'#$, *-�(!& : ���D�� ���-�� f���S#h ���+¥ 5 3 34 3 23 8 95 3 2 4J���qZ!& :� M
"#$!&� :tSF!&? 

�|&'h:  ¢�!""#h" G�#TD ª@� "tSq"� f���D? 
H�  �P��(!&� : G�#TD ª@� ] H�1"tSq"P{&� K'#�, G!+ eP#� &<+ ]+ ? 

G!���#� H��!'� H��,� : j���TS:!& "��#h� �UL&� j&��Tk��!& t��Sq N/�!& H��S! P��Ta!&4 4 4 4 43 2 3 9 25 3 3 9 w 26 3 3 3 3 3 33 3 3 3 5
 U'�!&�3 6 3J��#�L& :� MH!'�� : "�#h� �P{&� ��� ., ��(Sq N/!& 'A3 3 93 3 3 3 3� 4 43 9� 2 5 37 3 5 ��0h�� ��0�,3 3 2 33 2 4

 �0�!+ .�k�!3 2 3 33 4 5 2 4J�&��L& :��?M 
 G�#TD .�� �!� P{&� K'#�, GS� eP#� �TDU�"tSq"G!�#� H!'(\  : H�S! &'S#h�4 4w 52 3 3 3

 ^�\�[3 53J��#�L& :��� MH!'�� : K'\@, cb#\ �0S#$ � 5 32 9 2� 2 3 5 3 33 3J"��!& :�?M 
 G�#TD *'�� u  .�!'#�, GS� eP#� &<+ �,1"tSq"D K�{ N@? 

G!��#� H�!'� n�!< .,� : ��0�Sq ��,� �0�P�� .��D ��T! ]���� ��A��S#$ 3 3 3 3 2 3 33 3 32 7 23 3 32 3 33 38 3 3J���(W!& :�� M
H!'�� : ���,@D *�P0� CTy1 �A��S#h�3 54 2 9 23 4 3 2 3 3 33 8 4 3 5 3 2J^��W�L& :��?M 

G!��#� H�!'� H��, n!/�\� : ���D�� ���-�� f���S#h ���+¥ 5 3 34 3 23 8 95 3 2 4J���qZ!& :� M'#�T!��  K�L& K
G�#T!&� ��-�� ¡��!&� ��T;!&8 2 5 :f���D �1 ,��D�� ��-�� f��S�8? 

%& ";�D C!Z)#T!& H�'T� "zW  ? .��{ p!Z)#T!& %& HT{U PT{1 ��,E& v�h1 P��
H!'(D C��& f/| H�S� �){& :"G!�#� %& K�� P(  : K'\@�, cb#\ �0S#$ � 5 32 9 2� 2 3 5 3 33 3J"���!& :

� M?�0(SF 1"? 
= 

��� 
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= 
C0WR!&C�!��!& : 

%& K�� �T\ , Pa, *-�(!& : ��A� f'#T)�& ]+  Pa, �0DU ., �\< ., �0��@� �,2 3 2 6 9 9 7 35 3 5 5 23 39 4 � 4 44 47 3� 2 2
 *'W#S�3 5 3 2 3J^��W�L& :� ?MK�� �T\ : &'���\ ]+  P�a, .T{��!& .�, ��\< ., �0��@� �,�5 33 29 4 � 4 42 2 3 35 3 9 7 7 34 � 4 2 3

 .���#, H��3 24 4 5 5 2 3J^&�#R!& :� M� PaT!& :~'SFT!&? 
�|&'h : H!'�" Pa," .�, "�QL& Y " �P�a!&" ��! *1 P�#D ^pR�!& *'�\ '�A� 

 G�S� &P��Ph *��\ ^p�[ H��, KZ�� ��TS\ *��\ ,KZ��� *�\ .�{ ��:#!& *-�(!&� ,.��8
K��� f&��� ]+ ,V���!& G�!+ CWk��!�D  P�a, '�0  ,"W� ., f'ST� &'�'�� �! ,V��!& :

0�!+  Pa, '0  ?�0��@� �,�4 4 2 3 3 3 p�W�!& K'�� H��,� ,�0��@�� .�{ ��= :  P�a� %& *+
H���W�!  P��{1 ���T, *+� ,^���[ ���, H���W�! :�ub��!& Y &'��TS�� ] *1  >%& ���,1� : H��!'�

N1 ,`��W#!& G�!+ CWk�!�D  Pa, ,~'SF, ��B 'A� ,H,u\� : ���S  ,�0��S� P��Ph
~'SFT!& 'A ��A  PaT!&? 

n!< Y "�� �, .k{1 v&'$!& &/A� ?�W� 'D1 K��C��D�#!& ��,+ ���(!& P :"  P�a, � 3 2 6
 p�W�!& P���  P{ ���S#� .��� ��! ��, %& ��S� ��T! HD�a�Q1�"?C�W�)� .�D& K���� :

"G�#TD �'�', Y 'A ��!  PaT!& : K'�� Y &'!'(�S  n!< &����1 *r  ,~'SF,
%& : &�,1 n!< P#D  Pa� %& "#!8 2 3 3 4 43 53 2 2 33 5 3 9 3J~uz!& :� Mn!/�\� ,tSF� H�1 :!3 *'�()� ��0S#3 5 9 3 2 5 39

 &�\< �0!  Pa� �18 22 4 45 2 23 5 5 3JH�s :��� MN1 :G��#T!&� ,&��\< *-��(!& ��0!  P�a�8 : `P�$�
H��!'� n!/��\� ,.���� ���! ���, �AP���� :  P��a, .T{���!& .��, ���\< .��, �0��@��� ���,�� 4 43 2 2 3 35 3 9 7 7 34 � 2 4 2 3

J^&�#R!& :� MN1 :n!< "W� .�� �! �AP��  P{ �\<"? 
CTyL& �#D v�h1 �TDU��0�1� �Q1 &/A .�! ,&/A ���D ? 

C#D&�!& C0WR!&: K�(  &U�P(, f�,1 %& "#h8 : &U�P(, &UP� %& �,1 *�\�8 9 8 5 25 32 3 34 3 3 3Jv&Z�{L& :
�� M%& �,1� :U�P(T!&� ,H,u\ :~'SFT!&? 

�|&'h: ¢�! *+ :"�,L&".���k�� GS� ª@� G!�#� %& G!+ c��1 &<+ : 
= 

��� 
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= 

�!(
:,UPbT!& HD `&�� G!�#� H!'(\  : �,L&� tSF!& H!5 2 3 3 5 2 2 33 5J�&���L& :�� M ���B '�A�
 ~'SF,− C!@kT!& f/0! ��$){]& Y K�L& v�W!& Y f���\< �T\ −? 

GS� oT$� &/A� :"�,&�1"? 
 ���
!:G!��#� H�!'(\ ,U�P�(T!& U',@�T!& '�A N/!& K'#�T!& HD `&��  : %& ��,1 *��\�4 5 2 3 3 3 3

 &U�P(, &UP�8 9 85 32 3J&v&Z{L :�� MGS� oT$� &/A� ,U',@T!& 'A ��0A �,L�  :"U'�,1" 
~'SF, 'A�? 

 Y K'�#�T!& G��#TD `��� P�� UPb�T!& C���Q *1 tD�k�!& v��W!& Y j��\< *1 tW��
v���#!& �u��\ ?�u���E& ����[ K���� :"H��!'� p���  : &U�P��(, &UP��� %& ���,1 *���\�8 9 8 5 25 32 3 34 3 3 3

Jv&Z{L&:�� M!& HD U',@T!& HD `&�T!&H�!'� Y ��,1� ,~'SF, &/A� ,U�P(T : n�!<3 4 3
 ���!+ H!Z�1 %& �,12 5 25 2 3 34 5 3 3 34J~uz!& :� M ����,1 p�)!& K��# L& ����!+ KZ��� ��! <+ ,H,u\ f�,@ 

H�!'(\ &/A� ,*-�(!& KZ�1 �T�+� ,�| : ��0SA1 G�!+ j����,L& &�`��� *1 �\�,@�� %& *+3 64 2 3 3 33 4 44 3 3 2 5 52 5 95 2 3 3
J^�k�!& :�� M0 H,u\ 'A �,L& &/"? 

mS� : ¢�! f��:��"tSF!&" ,H)��Q� G!��#� v�!& "#  /���{ '0  &UPb, ª@� H�r  8
tSF!& "#  H�S� o�� N/!& ~'SFT!& /���{ '0  ]'#�, ª@��8? 

 ¢�! ��S "�,L&" K'#�T!��D HQ�b�)q& .�, C�!Z)#T!& C��T0$!& m�!�� �, GS� &<+ 
U�P(T!&? 

Ck,�F!& C0WR!&: #� %& GT� Gk�� G!�"H�)TS\"K��(   : .�D& Gk��� ��k�T!& ��T�+5 52 3 3 34 4 2 9 4
 �����, G��!+ ���A�(!1 H��)TS\� %& K'���U �����,3 2 3 3 5 3 3 2 33 5 33 2 54 3 3 3 5 4 3 3 4J^�k���!& :��� MK����� : %& *+ �����, ����3 9 4 5 2 33 3

 �����, .��D& Gk���� ��k��T!& HT���& H���, C��TS�D x�R��W�3 2 3 3 3 5 2 7 3 53 2 5 5 55 5 34 4 � 42 2 4 3 4 7J*&���T� K- :�� M Gk�����
C�'SF, CTS�!�  ,~'SF,? 

�|&'h: H�! K��� .�{ f�,@D %& H(Sq ,~'SF, �uk!& H�S� Gk�� *+ : K��� ��T\ .�\5
G!�#� : ��, t�SF� %& n!/�\ K��� �R�D p�k�kT� ��!� P�!� p�! *'�� G�1 vU m!��3 � 2 3 2 2 35 5 3 3 3 32 3 3 3 35 4 4 4 43 3 5 5 33 3 3 3 7� 9 3 2

= 

��� 
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= 
 H! K'(� �T�r  &�,1 G;� &<+ ^�R�5 3 33 5 5 3 3 33 8 29 4 43 3 3 *'��  .\5 5 33 5J*&�T� K- :�� MK��� : Gk�� "�, *+3 34 3 3 9 4

 *'���  .�\ H�! K��� ��d v&��� .�, H(Sq �`- "�T\ %& P��5 5 3 3 5 3 33 35 35 53 3 39 3 3 34 4 4� 3 4 4 3J*&��T� K- :� M *��� 
 H!'�� G!�#� %& CTS�D Gk��".\2 5"? 

 CTS�!� ".\"�uk!& H�S� Gk�� 'A �| *'�T!&� ,Gk�� .�� ] ? 
1 &/|�CTyL& ., P{&� ��B v�h ? �`��)� K��− ��k��)!& Y .�#D��)!& C�Ty1 .�, '�A� 
 f��B�−H!'�  :K��� H�, CTS�D5 2 7 3� 4 3 4 :" H�!'�".�\" %& f�Tk�  ¤ .�� *��\ H��L ,H�)TS\ 

^p[ ., %& UP� �T! K�(� �T\ H)TS\ :HD p�#� ,f��;�� %& UP� &/A : UP�� .�� &/A
 P{ Hy�;�� %&"? 

`�k!& C0WR!&C�: �P� f'h� ., n!<� ,tSF!&�  �Pa!& j�T� H�S� `�� *-�(!&: 
� −G!�#� K��  : C�- *��, C�- ��!PD &<+�� 3 3 33 3 39 8 3 2 9 4 3J"a�!& :��� MH�  �k�!& �'�� .� �q@ ? 
� −�;#D �0;#D tWk� ,CW��#), ���{ 'A 8? 
� −�q@)�� , `&'a!& H(Wk� *1 H�, �ZS�  ,U��)q&� C��RTD ]+ *'�� ] �0�� ? 
� −�q-� K�1� ,^�0)�&� ^&P)D& H! 8? 
� −´Z$), �#W), 'A ? 
� −K'a�� K�()�&� C\�aD ]+ *'�� ] K�Z�!&� ,KZ�, ? 
� −~'SF, '0  �b{� P{ �,� ,c{�bT!&� �'S!& Y v')�, ? 

 PaT!& ~'SFTS! j��Q �00WR� �,� f'h'!& f/A�? 
�|&'h: N/�!& �0SQ1 GS� C��W, �#�Th ¡�#T!& f/A8 �!��#!& t�Sq j��WdE f'�P�)D& 

&'!��(  ,j��\�a!& C�(��zD �!��#!&  �P�{ GS� K]P)�]& 'A� ,o��b!& �P�� : ]
 ]+ �!�#!&  �P{ j�Wd+ .�T� ]� ,�!�#!&  �P{ j�WdrD ]+ o��b!& C �#, .�T�
  �P�aD '�A ��T�+ ��k�hL&  �P�{ G�S� K]P)��]&� ,��k�hL&  �P{ j�WdrD

!�\ �| CTy�(!& �&��L&*'�k!&� C\�a ? �A��h N/�!& '�A �P�)WT!& "�QL& &/�0 
= 

��� 
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= 

G!�#� % K�# L&� j��b!& p��� *-�(!& tSFD K'(!& G!+? 
 C�sU� .�, �0)SR�)�]� ,n�!< Y �0)��! C�k!&� v�)�!& �'b�! &'TS� ��1 '!�
 C��!�1 m�Wd1 P�� G!��#� %&� ,"�(#!& `��$TD �0�!+ "Q')� ] U',1 f/A *r  ,"�z#)!&

�!���#!& t��Sq����$a!& e'���1� .���A&�!& .k��{@D  : *'���,�� fP��#D ��P��{ N@��W 3 35 4 � 42 5 35 2 3 73 3 4
Jju��T!&:��M? 

 ,K'�QL&� K&'��L& .�, j�dP�aTD "��s�DL& f/A o ` Y C!Z)#T!& ����� ] .a��
K'(�� ,� �!& P[1 n!< � �� �T�+� ,�A&'�`� �0!'� �0! �Sk� ]� : C��PD '�A

�W!&� ���!& ., H�!+ j�h �T! C!u� "s− �P�W!& �y��� *@�[ − nSk�, nSk�� ]� 
 vu�\ .�D& ���W�1 C��P����T!&� C��#�[L& *@�[ ������,� �0�S� `�!& Y �PW!& "A1
 ������D C���!Z)#T!& j]u���� ����(� &�`&U1 ^]����A *r���  ,NP�������T!&� N�#���[L&�
 H�D �0��S� mzSk�)  ,�0��� f����\< N/!& "QL& &/A Y �A'#D�� �A&�  ,�0)(��s

�1� C!Z)#T!&�0;���� j�0 ?K��� .�{ �u�E& ��[ �0�  ~PQ� :" &�Pb�� ��0 
�u�E& .�` Y��� �TD �u�E& �b�"? 

 ~'��SFT!& G��S� t!���F!& C���Q V����� Y ���0#��1 f'�P��)D& N/��!& C��!Z)#T!& "��Q1�
 ,j���Q� K&'�{1 .�, ~'�SFT!& Y f�P�0� �, GS� �0SQ1 &'�D �T�+ ��r  ,H)�Q�

��! ., '�Q taS� n!< *1 &'Wka 3 2 3 ��TS� H�D &'�z�a� ��! ��, &'���(  ^p�[ HS�T\ 8 � 2 3 34 44 2
�'S#!& C��B �A'Wk{ p)!& ��A�L&� *'�:!& ., f'Sb{ �, GS�? 

 *�z�R!& HSq`1 �, �:�1 ., &/A�− %& H�#! − ��0! .��� ,^]��A G�S� ��WS)!& ., 
 �u��q �0WWk��D &'��,Z)!&� ,���A',Z)!�  ,C���� ]� v���)\ Y `���� ���! K'��Q1 �&P��)D&

,C#��R!& f/�A �P����!& K'�QL& nS� .,� ,C�k!&� v�)�!& GS� �\�a!& �A'S#$  
 U'��� .��, ����(!& ,C���y&Z!& K'��(#!& ���a, '��A ���T, *���A�!& .��� �`���$T!& e���P��!&

p{'!&? 
= 

��	 
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 P���� ��P��A�� .�/��!& ]+ H!'���U P����� %& P���� P��0� .�\�R��TS! *'���� c���\3 2 3 3 �2 2 2 34 4 4 4 4 4 4 42 5 3 55 5 53 3 33 3 2 3 29 29 4 4 4 2 33
  ��! &',�()�& �T  �&�a!& P$kT!&3 5 3 32 5 2 3 3 2 33 2 23 4 3 4 4 .�()T!& ga� %& *+ �0! &'T�()��3 6 54 4 49 35 2 5 22 35 3 9 4=�>?  

}c�\3 2 3{ ] N1 3 2 3}H!'��U P���� %& P��� P0� .�\�RTS! *'��5 3 52 24 4 4 43 2 33 4 2 2 5 3{ *�� ��\ ��A� 3 5 24 3 5 3
 *�U`�B H!'�U� %�D3 35 5 34 3 3 4 4}�&��a!& P$k�T!& P��� ��P�A�� .�/�!& ]+3 2 3 23 32 2 94 2 4 45 2 3 3 9{!& �'�� 2 2 3 C��W�Pa3 54 2 3

 "�W� .��, *'��)k�T!& ������ ��A�2 2 2 33 3 2 54 3 3 2 5 3 22 2 5}����! &',�()��& ���T 2 5 2 35 3 33 3{ ���!� P�0#!& G��S� &',���1 2 53 2 33 2 3 3 3 3
 f';(��}��0! &'T�()�� { C�s��[ ��,� H�D ^�� '!& G�S� }.��()T!& g�a� %& *+{ 

 pW�!& ��()�& P��w 4 9 3 23 33 2 3�C���rD &';(� G){ �AP0� GS� 4 3 3 93 5 3 34 4 3 3 22 3C�&Zq GS� ��D p�D 2 3 34=�>? 
                                                                                       

= 
 f'T� �T, f�`U�1 �, "� "]'(#,8" V���� .�, '�A *-��(!& t�Sq G�S� HD &'!P)k�! 

 ,G!�#� %�D ��\ 'A� ,~'SFT!& C�Q GS� t!�F!& C�Q H��&< Y H�! HW�[ ] �T\ H�r 
H#�', Y U�(, &/A� ,H���Q Y H! HW[ u ? 

 ���$a!& .��, C��!Z)#T!&� C���T0$!& H��D KP)���& ���, ���0�1 f/��0  >!= ���A&'�1� ���0��D1�
 "A1 `�()�] C!`L& ., f�\< tW� �TD ��U��� ,��uzD� �0��� n! *�D P�� ,�AP��

)��& ��S#�� n!/�D ta!& n! "$� ,C��T$!&� C�k!& ���W�&� ,C�k�!& "�A1 �0��, C,�(
*'�:!&� ^&'A°! �PW!& "A1 ? �u��E& ���[ ~PQ�− ���Wq ��| '�A� −H�!'� Y  :

"�P��  C�S(� HW[ �0! "D ,�0!'� t &'� K'� ^��W�L& .� ^]�A o, ��!�"? 
=� > G!���#� H��!'� :}H!'���U P����� %& P���� P��0� .�\�R��TS! *'���� c���\4 4 4 4 4 45 3 53 3 �2 2 33 2 3 24 3 4 2 32 5 5 3 .�/��!& ]+ 3 4 9 9 4

�&��a!& P$k�T!& P�� ��PA��4 3 2 3 23 2 24 44 3 22 5 3 3{J C�D')!& :�MN1 , :" .�\�R�TS! *'��� *1 p��W�� ]
 �S��Q Y �&���a!& P$k��T!& P���� ��P��A�� .�/��!& ]+ ,H!'���U P����� %& P���� P��0�

§C�W�Pa!&¨"? 
�U����! .T;)T!& g$#)S! ��A ��0�)�]&? 

U�T��+ C��& Y� ?G��#T!&� :��� c��\ .�, H�D *'�,@�� %& P��� P�0� .�\�R�TS! *'
= 

��� 
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"��� ,HD&/� :C��& G�#, : *��T;�, ��! `&P�1 �A� ,P0� ^]�0! mW�� *1 K�a,
,�0k��1 HD &'dPa� ]� n!< Y &'#Tz� u  ,UP�S! 

− P�#D ��d ,�0�[1 C�#DU1 �A���+ H���:�� .�\�RT!& ., �^&�!& Y H)T�{ G!�#� .�W� 
&'�(d .�1 cA�T!& c�k!& n!< G!��#� K��(  ,=P�0� .�\�R�TS! *'��� c��\ >N1 :

H!'��D� HD *�� �\ %�D *'\�R, �A� H�  �A �T�  *'\��� *�,1? 
−p��Ws�(!& K����  : U�T���+ o��, P��0� .�\�R��TS! *'���� c���\ N1 ,U�T���+ C����& Y�

���!&� UP�!&? 
−U'�[�� .D& K���  : �&�` G�S� U����E& C�S� G�!+ ^��T�+ .�\�R�T!�D �0��Q� p�� 

P0#!&�0#, ? 
=�&�a!& P$kT!& P�� ��PA�� .�/!& ]+ >C�W�Pa!& �'� p�#�? 

 G!�#� K�� �T\= �� '�#, NP�0!&� �&��a!& P$k�T!& .� �\�PQ� &���\ .�/!& �A
HSa, ¬SW� *1?> 

G!�#� H!'� Y� :}�&�a!& P$kT!& P�� ��PA�� .�/!& ]+4 3 2 3 23 32 2 94 4 44 3 22 5 3 3 9 4{J CD')!& :�MK&'�1 ,: 
�����:� ��1 ~�a�+ .D& H!�� ,C���\ .D ��D p�D ., �'�? 

NPk!& .� N�U� :"yP!& .D CT�/h '�D �A4 6"? 
��#h .D `�W� .D PTa, .� N�U� :"C���\ ��D CT�/h �A"? 

 ���
!:P�� .D&� ,�`�)�� ,V�W� .D& K'� 'A� ,���� ��1 ? 
"����
!:PA�$, H!�� ,C�&Zq ? 
��
�
!:pWS�!& H!�� ,��T� '�D ? 


 �������: "K��� ., K'� ,NP�� v&'b!�D K&'�L& f/A G!�1�5 : p��D ��#D ��A5
 K'�U .�D *�\ �, �(� Y "q` .�� �!� ,fP0� GS� ���1 *�\ .T, ,C���\ ., ��D

 %& � �0)�'�#TD f';�(� .��{ ,����� o�, P�0#!& .�, C��W�Pa!& �'�� ����� .�D�
= 

��
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= 
 %& K'�U ^��S{ GS� ,"yP!& p�D ., �A^��S{4 6 3 �q .�,m�S� ��T�+� ,C��&Z5 : &/�A

 P�0#!& ���T�rD .��,��T!&� H��W� ��,1 %& *L ,v&'b�!�D n�!< Y K&'�L& G!�1 K'(!&
�AP�0� G�S� &',�()��& ��, ,�&��a!& P$k�T!& P�� f�PA�� &'��\ .T! ? *1 ����D P���9

 ,C�k�D C��, �)  P#D n!<� ,��$0!& ., ok� C�� Y pS� �| e`�� �T�+ j���& f/Aw
TD .�� �S  %& K'��U .��D� H���D /��,'� � ��\ C��&Zq ]� ����� ., C�� � ,P�0��

 ,C��, p�\��� .�, �0��, *��\ .�, *L ,fP0� GS� ��()�& �, fP0#D H! ^� '!�D �,�� w
j���& f/A K�Z� "W� vU'{� P0#!& �(� P� *�\"? 

G!�#� H!'� :}�0! &'T�()��  ��! &',�()�& �T 2 5 2 2 5 2 35 3 34 3 33 5 3 3{J CD')!& :�M1 ,N :" GS� &',��1 �T 
n!< "�, GS� �0! &'T��@  �\P0#D ^� '!&"? 

N`U��T!& K�� :"p�#� : ���1 G�S� KP�  ,H�S� &'T��@  P0#!�D ^� '!& GS� &',��1 �T 
�A��,` mS{� ���,1 �(� P0#!& &';(� &<+w"? 

G!���#� H��!'� :}.���()T!& g��a� %& *+3 64 49 5 2 5 3 9 4{J C��D')!& :�MN1 , :"��a� %& *+ .���()T!& g
�A`'0#D .� 'T!&7"? 

G!�#� H!'� ��{ Y� :}��! &',�()�& �T 5 3 33 5 2 33{J CD')!& :�M*]'� ,: 
������:CT�a, H�1  ?.��k�T!& U'0Th K'� &/A�? 

����
 ���: " C,�()��]&� ,�AP�0#D ��0! ^�� '!�D .��,��T!& ��,1 f����d "h %& *r 3
T�()k, .��,�TS! H�S� &',&` �, ,H�S� �0!.�"? 

 ���
:f��#,  : �AP�0#D ^� '!& GS� &',��1 �,}��0! &'T�()��� { C��©D &/�A �k�� ��d ,
c�k!& ?%& CWA K'� &/A�? 

 �'(!�D &��#[ &<+ �,1 ,�A���! CWS�!& m,&` �, `'0#!�D &',Z)S� *1 .�\�RT!& *@[ *+
��#� ��, �0��, ������ u  ,P0#!& ]� CD&�(!& *'�&�� ] ��r  .��,�T!& GS� ���'S,

�0)�k�!@D ��,u\ ��! *'!'(� ��r  ,���, �'F!& m�� HD8�0, �!��. ؛��� &'���! 
= 

��� 
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 �0A&' @��D ���'����� C��,< ]� ]+ �����  &'��W��� ] �����S� &����0:� *+� c���\2 2 2 9 2 2 2 54 4 3 3 5 2 3 3 22 5 5 5 5 2 23 4 3 5 35 3 38 34 43 ¥ 34 43 3
 *'(��  �A��\1� �0D'S� GD@��3 5 3 3 5 34 2 5 25 2 3 3 5 35 35 2=�>?  

}c���\3 2 3{ P��0� ���0! *'���� 2 53 2 3 5 3}�����S� &����0:� *+�2 55 2 22 3 33 3 3 4{����:�  ����D &�}&'��W��� ]5 5 2 3 3{ 
 &'���&��5 3 5}]+ ����� ¥ 2 5 4{ C��D&�� 3 3 3}C��,< ]�3 3{ C��STh� &'��z)���& ���, �\�<���� "��D &P��0� 

 K�{ �R!&}�0A&' @D ���'���2 2 24 4 3 2 53 4 3 5 5{ .ka!& �0, 3u�D 3 23 2 4 4 3 4}�|'S� GD@��2 5 5 33 2 3{ H�D ^�� '!& 4 4 3 3 2
}*'(��  �A��\1�3 5 3 34 2 2 3 3{P0#S! *';��� 4 4 42 3 2 4 5 3? 

& *'ST#� &'��\ �, ^�� �0�+ HS�W� .� &�Pb  8u�S� ��Td %& j��©D &��)[3 3 3 35 3 3 3 3 2 3 3 32 5 2 3 23 35 9 6 33 24 4 44 44 43 8 4=>?  
}%& j�����©D &��)���[&4 3 4 2 3 3 2{ *-����(!& 2 5 2}8u����S� �����Td4 3 38 3{ ����0��W�& &'���\�� N1 ���P���!& .���, 3 3 2 3 27 35 3 3 2 6 4

 e'��0!&� j&'0R��S!3 3 3 3 32 4 49} .��� &�Pb�� 2 33 6 3HS�W���4 3{ H����` 4}^���� ���0�+3 3 2 5 9{ ����D 3 2 4} &'����\ ���,3
*'ST#�{&/A �0ST� �A ? 

 *�P)#T!& �A n�!�1� C,< ]� ]+ .,�, p  *'W��� ]3 3 55 3 2 3 3 55 5 9 5 22 35 3 4 4 4 45 8 3 ¥ 34 � 2 3=��>?  
} .,�, Y *'W��� ]*�P)#T!& �A n�!�1� C,< ]� ]+{? 

��-� � 3ub�!& &',��1� &'D�� *r 3 3 3 2 33 9 33 5 3 5 4 j����& "b���� .�P�!& p�  ���&'qr�  ���\Z!& &'4 43 2 5 7 3 3 53 5 35 7 5 34 2 2 4 3 9
 *'TS#� �'(!3 35 3 2 23 � 4=��>?  

}���&'qr�  ���\Z!& &'��-� � 3ub�!& &',��1� &'D�� *r 2 55 3 3 3 3 2 33 2 3 9 32 4 43 9 3 5{ ���&'�q+ ��0  N1 2 25 33 5 22 3} p� 4
"b��� .�P!&7 33 5 7{ .�W� 7 3 5}'(! j���&2 3 4 3 2*'TS#� �3 5 3 2 3 �{*��DP)� 3 5 9 33 3=�>? 

                                                                                       
= 

P0#S! *';��� �u�E& GS� *�`�T), �A��\1� ,n!< GD@� �|'S�?  

=� >  G!�#� H!'� :}C,< ]� ]+ ���  &'W��� ] ���S� &��0:� *+� c�\8 39 2 2 2 54 43 ¥ 33 5 2 3 3 24 45 5 5 2 23 33 3 3{J CD')!& :�M ,
N1 :"\ ]� CD&�(!& *'�&�� ] ��D &���:� *+ ��1 f/A �0!�{� P0� �0! *'�� c�4

���, �'F!& m�� HD ���'S,�#� �, �0�, ������ u  ,P0#!&"? 
= 

��� 
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= 
P����P()!&� ,���()!&� P�\@)S! pW$#)!& ��0�)�]& `��1  : P��� P0� �0! *'�� c�\

��! C�WS�!�D ����S� &���0:� *+ ��1 K�a!&� ?H!'�U P��� %& �=&'�W��� ] >N1 : ]
 ���  &'�&��=]+ :> &P0� N1=C,< ]� >CD&�(!&? 

−���\ .D& K��  : N��)!&� .�\�R�T!& �&`��#, G�S� .��,��TS! ����a, G!��#� K'�(�
 %& K'��D �A��\� %�D �0\�R! P0� �0! *'�� *1 *'(a)k� ] ��1 ���W,� ,�0�,

0�S� &'S�`1� .�TSkT!& GS� &��0� <+ ��1 '!� &'�W�&U ]� ,&�U/�� ��!� &'(W� �! ,�
C,< ]� ]+ �0� ?  

G!�#� H!'� Y� :}���  &'W��� ]2 25 54 5 3 3{J CD')!& :�Mf'h� ,: 
�����:&' �F� ]  :NPk!& .� N`U��T!& f��{? 

 ���
:&P0� ]� CD&�� ���  &':�a� ]  ?"��(, H!��? 
"����
!:&'W�&�� ]  ?�P�W� 'D1 H!��? 
��
�
!:� ] &'�&�? 

G!�#� H!'�� :}C,< ]� ]+8 9 4 3 ¥3 4{J CD')!& :�M Y ,§KE&w ¨K&'�1 C#W�: 
�����:P�� .D&� ,PA�$, K'� 'A� ,P0#!& H�1 ?"y�(!& K'� H�,�: 

 <�����������F�K �������������\�� <��3������������C!9 77 y & ; 8 7 8 88 9  
 

hw�����������BA 0 ������������F'�
! �}
 !\!; ;9 8 9 8 8 89 7v  
 ~�a�+ .D& .� N�U� :" }����S� &���0:� *+� c�\{1 ,N : ] .�/�!& *'\�R�T!&

 ��#!& P0#!& "A1 ., �P, G!+ �0! P0�}C,< ]� ]+ ���  &'W��� ]{"? 
 ���
!:P�A�$, H�!�� ,G!�#� %& ��& H�1 − �;��1 −f���#, *'���� ,Z�S$, '�D1�,  : ]

���  %& *'W���? 
"����
!:�`�)� K'� 'A� ,cSa!& H�1 ? 
��
�
!:� ,P0#!& C,/!&� ,.�T�!& KE& *1 "W(, .D& K'� H�,� ,�P�W� 'D1 H!�: 


/������c5% R/������5% u�������L�
 �#������+�7 8 78 Q 7 6 88 8 9 8  
 

<���������
 =
���������! �}
 
/�������'��9 6 8; 8 89 8 78 6 8  
 = 

��� 
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�,�F!&� :.ka!& H!�� ,U&'$!& H�1? 
V`�k!&� : K'� H�,� ,N�k)!&� ,NPk!&� ,x�a;!&� ,V�W� .D& H!�� ,CD&�(!& H�1

*�k{: 
������� �������$ s�������K WK j�������'�8 7 97 9 8; 8 6 8; ;6 8PA: 9  

 
d�������'L�
 ��V �������$ lN#�������
 �{�������; 6 ; 9 8 69 ; ; 9 v 8  

 oD�k��!&� : o���'T!& &/��A Y C��,/!& *1� ,.���T�!&� ~�����T!&� P��(#!&� P��0#!& KE& *1
.���bW!& �#D H!�� ,H! P0� ] .T, �,/)!&? 

����
 ���: "K�(� *1 v&'b!�D n!< Y K&'�L& G!�1� : ��q1 f��\< G!��#� %& *+
/!& .�\�RT!& ^]�A .� ,���a!& �0[L& �uk�& P#D �0S)(D .��,�T!&� H�W� �,1 .�9

PQ�, "\ GS� �0! `'#(!&� �A�b{� : &'�W��� ��! .��,��T!& G�S� &���0� '! ��1
 �0� "]+"? 

�"KE&w" :Cdud *�#, GS� "T)R� ��& : ,C�D&�(!&� ,c�Sa!&� ,P(#!&� ,P0#!& pA�
 G�#TD �;�1 'A�"%&" ?A "TR� CTS�!& m��\ <r 2 %& .��� �!� ,Cdu�!& ¡�#T!& f/

 f����d "�h ��| ��� ��T\ n�!< ��#� *1 v&'b�!�  ,G��#, *�` G��#, n!< ., iqw w 3 w5
K�(�  ,Cdu�!& �0���#, :�����, ]� ,&P0� ]� ,CD&�� ]� ,%& .,�, Y *'W��� ]8 8 8 3 �"  

G!�#� H!'�� Y� :}C,< ]�8 9 4 3 3{J CD')!& :�M*�0h� ,: 
�����:,U&'$!& �aD .D& H!�� ? 

 ���
:�P�W� 'D1 H!�� ,H! P0� ] .T, �,/)!& H�1 ? 
G!�#� H!'� :}�0D'�S� GD@��� �0A&' @�D ���'����2 2 2 25 3 35 3 55 5 3 2 52 34 4 4 3 5{J C�D')!& :�MN1 , :" ���'����

 ��TD ^�� '!&� *���<E& .�, �|'�S� o�T�� �0�S� ��! ��:!& *�\ *+ "�T$!& �u�!�D4 4
f��0�1"? 

Wh .D P�#� K���� :"HD ^� '!& �|'S� GD@�� K'(!& ., .ka!�D ���'���"? 
G!�#� H!'� Y� :}�0D'S� GD@�� �0A&' @D ���'���2 2 2 25 3 35 3 55 5 3 2 52 34 4 4 3 5{J CD')!& :�MHh�& Cdud ,: 

= 

��� 
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�����:UP�!& ]+ �|'S� GD@�� ^� '!& Y �0A&' @D n�'��� ? 
 ���
!:+ �|'S� GD@�� C��z!& Y �0A&' @D ���'��� C�b#T!& ]? 

"������
!: *L ,x�R��!& ]+ �|'��S� GD@���� *���T�E�D P���'!& Y �0A&' @��D ���'����� 
 pW�!& �*�T�E�D ]+ .�\�RT!& ., H���� ]? 

G!���#� H��!'� :}*'(����  �A����\1�3 5 3 34 2 55 2 3 3{J C��D')!& :�MN1 , :" P��0#S! *';����� �A����\1�
%& C��s .� *'hU�q"? 

G!�#� H!'� Y� :}A��\1�5 5 3 2 3 3*'(��  �3 5 34 2{J CD')!& :�M*�0h� ,: 
������:�(��  x�R!�D �0#�Th *�\ *+� P0#!& �(� Y 8? 

 ���
!:�(k  �0��` "\ *�\ *+� H��` Y t��  �A��\1� 8? 
H!'� PA�$, .� :" }*'(��  �A��\1�{K�� , :C���T!& *��(!&"? 

H!'� �`�)� .� :" }*'(��  �A��\1�{K�� , :%& �<−�\1 G!�#� V��!& �"? 
 ,`�k �! �0h��F! C(k�'  �U@�!& m�T� H�,� ,%& C��s .� ���F!& 'A tk�!&�

 G!�#� H!'(\ ���!& HD `&��� tSz��=U���!& �A&�@T  &'(k  .�/!& �,1� > G!��#� K����
=.�(���!& ]+ HD ";� �,�?> 

 G!�#� H!'(\ pQ�#T!& ., H��` �, HD `&��� tSz��= *+ &'��,- .�/�!& ��0�1 ��� �\^��h
@W�D t�� ?> 

G!�#� H!'� :}8u�S� ��Td %& j��©D &��)[&4 3 38 3 34 4 3 4 2 3 2{J C�D')!& :MN1 , :" %& j���©D &'!PW)��&
H �)!& ���P!& ���"? 

pz�(�R!& K�� :f��#, *-�(!& �| KZ� p)!& v�#!& C�! Y ^&�[]& : "��  ,K&PW)��]&
v��#!& K'(� ^p[ ., ���[ KPW)�& P{1 : ,f&��[& "�\ K����)� ���k�! Y ^&��[]� 

*�\ �, ��y�\ K&PW)�&? 
 G���#T =%& j����©D &����[& > C���R��!& %& j����©D &'!PW)���&− *-���(!& &/��A p��A p��)!&

= 

��� 
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��:#!&−u�S� ��Td �0�, &'�'#�� �A'\�� ? 
N�R��F,Z!& K���� :"}&����[&{ &'!PW)���& }%& j����©D{ ,�u���E&� *-�(!���D } ����Td

u�S�{L& ��W�& 'A� j&'0R!&� ^&'A"?  
H!'� .� .ka!& "�� :" }u�S� ��Td{K�� , :"�S(!& .T�!& :�A�� &/aD ���P!&"? 

 Y�§%& j��- ¨*�0h� ��A �A G!�#�: 
������:HSy]`� H$${ ? 

 ���
!: %& K'�U C�Q �0�  p)!& �&U')!& %& j��- �? 
N`U����T!& K���� :""���S(!& .T���!& :]P��D n��!< .��, f'��S#h ���,8 ?Y� "���S(!�D H)���Q 

*�0h�: 
������:"�S� �&�a!&� ,�&�{ H�L ? 

 ���
!:"�S� �A��(D p)!& ���P!& ���� ., ��L "? 
*]'� C��& f/| P�U1 .T� �: 

������:  P�A�$, K'�� &/�A� ,H�,�#s GS� *���� 'D1 �0#Th .�/!& v&��L& ��1 
G!�#� %& �${ j���& *1 ��� .,�? 

PA�$, K�� :"��� 'D1 PTa, ^��S{ x��� f^��S{ �#s1 v�{ .D *��"? 
 ���
!:H�� &'#hU �d P0#!& Y &'Sq` `'0�!& ., �'� ��1  ? ���1 ��� ., K'� &/A�

�&U')!& j��-? 
G!�#� H!'� :}HS�W� .� &�Pb 4 4 4 3 2 33 6 3{J C�D')!& :MN1 , :" &'�#�,� t�a!& .�� &'����@ 

H�  K'qP!& .� �u�E& Y .�WB&�!&"? 
�
 ������������: "f�����#, : `U &'!�����{� ,�u����E& Y K'qP���!& .���, V�����!& &'���#�T 9

�0��` .� .�TSkT!&"? 
N�R��F,Z!& K���� :"�A����B &' ���Q �1 H���� &'!P��#  ?"����� : .�/��!& v&����L& ���A

= 

��� 
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= 
 ����S:!& Y C������!& *�������$T!& *�P���)#T!& ����A ����0T#s1� *������� '���D1 ����0#Th

�U&�R!&�"? 
N��;�W!& K�� :"}HS�W� .�{�Q'T!& H���`  ���$a!& �b�aD H�)�D "�W�� �1 ,H��!+ "

Pb!& G!+ �A&`1 �A^&�[& *1 GS� C!]PS! ^��!&� ,U�T#!&�"? 
G!�#� H!'� Y� :}HS�W� .� &�Pb 4 4 4 3 2 33 6 3{J CD')!& :MHh�1 Cdud ,: 

�����:H�, o�T!& Y G!�#� %& .�` .� ? 
 ���
!:P0#!�D ^� '!& Y %& C��s .� ? 

"����
!:m�D Pb� .� C�W�Pa!�D �b{1 .�{ %& w? 
G!�#� H!'� :}*'ST#� &'��\ �, ^�� �0�+3 5 3 3 3 3 22 53 5 93 4{J CD')!& :MN1 , :" ^��� ,�0S#  �W� P(!5 3

�0#��Q"? 
����
 ���: "f���d "h K'(� : ^��� ,�����Q m��Q� .�/�!& .�\�RT!& ^]�A *+

��!&� ,*���T�E�D �����!& �0y&���[& .��, ,*'��ST#� &'����\ N/��!& ���0ST�3 ,eP��0!�D C!u;
.,�� *1 `&U1 ., �1 ,H!'�U� %�D .,- ., %& "�W� .� �APQ�"? 

N��;���W!& K���� :"H��!'� H���S� K` ���, �1 &/��A ���0ST� :} ]� ]+ .,���, Y *'��W��� ]
C��,<{������� ] ��k���� '��0   ? .�/��!�D ����q &/��A� .�;�����!& Y ����� K�L& "�����

�0#Th .�/!& v&��L& �1 ,`'0�!& �A� &��[&�0T#s1� *���� 'D1  ? ��A n��!�1�
�U&�R!& Y *�P)#T!&"? 

*-�(!& 
} *�P)#T!& �A n�!�1� C,< ]� ]+ .,�, p  *'W��� ]3 3 55 3 2 3 3 55 5 9 5 22 35 3 4 4 4 45 8 3 ¥ 34 � 2 3{J CD')!& :��M 

��k�)!&: 
 .,��T!& C�D&�(! ����� *'�T�(� u�  ,H�SA1� *��T�E& GS� v�{ .�\�RT!& ^]�A *+8

 ��@[� ,fP0#! ]��S:!&� *&�P#!&? 
= 

��� 
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= 

G!���#� H��!'� :}C��,< ]� ]+ .,���, p��  *'��W��� ]8 9 5 24 4 43 ¥ 33 54 � 2 3 5 3{J C��D')!& :��MN1 , :" ^]���A *+
fP0#! ]� .,�T!& CD&�(! ���� *'T�(� u  ,HSA1� *�T�E& GS� v�{ .�\�RT!&8"? 

"��(, K�� :"p�#� :&P0� ]� CD&�� .,�, Y *':�a� ]"? 
����
 ���: "�#� K'(�f��\< G!� : ��0�1 ,�����,1 .�/�!& *'\�R�T!& ^]��A p�()� ]

 H��S� &U�P� '! .,�, ")� Y ,�A'T�Ph� ��{ �0S)(D ,*'�,�T!&}C�,< ]� ]+{ ,
K'(� :���S� &��0� '! ���S� *'(W� ] �T\ ,*'�,�T!& �0�1 ,�0�S� &'(W� u "? 

¡�#Tk!& K�� :"CW�&�T!& :¢�a!&"? 
�{&Z���, .���D x�a;���!& .���� :"} ]C���,< ]� ]+ .,����, Y *'���W���{K����� , : C���,/!&

cSa!&"? 
G!���#� H��!'� :}*�P��)#T!& ���A n���!�1�3 5 3 2 35 52 35 3 4 5{J C��D')!& :��MN1 , :" *&�P��#!& ��@��[�

�S:!&�"? 
����
 ���: "K'(� :^&P)�]&� �S:!�D �0! ��! �, G!+ ���  *����$)T!&"? 

NP���Tk!& ��S!& 'D1 K�� :"%& �,1 x��� P0#!& �(�DG!�#� "? 
G!�#� H!'� :}.�P�!& p  ���&'qr  ��\Z!& &'�-� � 3ub!& &',��1� &'D�� *r 4 7 5 3 34 2 55 3 3 3 3 2 33 5 3 9 32 4 43 9 3 5{J C�D')!& :

��MN1 , :" oy&��[ &'�,Z)!&� ,P�{')!& CTS�D &'(z�� ,%& ��B �`�W� .� &'#S�1 *r 
u�E& Y ���&'q+ ��r  ,��\Z!& ^�)�+� �ub!& ���+ ., �u�E&�"? 

N�RF,Z!& K�� :"}&'D�� *r { ,P�0#!& ��(�� ���!& .� }.�P�!& Y ���&'qr� { ,
G!���#� H��!'(\ ,1P��)WT!& �/��{ G��S� ���&'��q+ ���0  :} �A^���D- &'��TS#� ���! *r�� 2 3 5 25 3 3 32 3 2 34

���&'qr 5 35 3 2 4{J v&Z{L& :�M"? 
�`�)� K�� :"K'(� :, *1� ,%& ]+ H!+ ] *1 &�P0[� ,eZ#!&� ju!& &'\�� *+w &P�Ta8

%& K'�U" ," }.�P�!& p  ���&'qr 4 7 54 2 5 33 2 4{ : �A����� .�T, �u��E& �'�q+ .�, &'��'� 
�u�E& �'qL �0SQ�1 .�TSkT!& "; 1 *r  ,�0({ �:#�� �0�S� PA�#��"? 

= 

��	 
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 ��0�+ ����!& C�Ty1 &'S��(  ����` p  &'�#s� �AP0� P#D ., �0��T�1 &'��� *+�2 9 2 2 2 35 3 3 2 2 2 5 39 3 34 44 2 5 3 3 5 3 5 3 22 53 4 4 4 4 4 4 4 43 35 4 3 3 2
 *'0)�� �0S#! �0! *�T�1 ]3 35 5 3 53 2 3 22 2 39 3 3 3 3=��>?  

                                                                                       
= 

V�W� .D& .� :"}��\Z!& &'�-� �ub!& &',��1� &'D�� *r {K�� , : C���& f/�A m,�{9
CSW(!& "A1 ^�,`2 4 3"? 

D& K��P�� . :"��T0��D ~��� �! �#�Th ��\Z!&� �ub!& m�� &9 8 ?1���� :} &'D��� *r� 
.�P��!& Y ���&'qr��  ����\Z!& &'���-� �ub��!& &',����1�{ ]+ �ub��!& "��W(� *1 G��D1� ,

��\Z!�D ?K��� :H0( 1 *�\ �, ,��D �D1 %& �{U"? 
K�� %& PW� .� ,�P�W� pD1 .� :"�\Z!& ^�)�+� �ub!& C,��rD ���,1 xZ�� ��! .�,� ,�

H! �uQ u "? 
H!'� Y .ka!& .� :}� 3ub!& &'T��1�3 9 35 4 3{K�� , :" ]+ K��T�L& o���� ] CWh&� C;�� 

��\Z!�D� �|" ?n!< 'a� �`�)�� ,��DU pD1 .D ^�z� .� N�U�? 
N�AZ!& K�� :"�0),��+ :�0)�'! �TF!& j&'Sb!& pSb� *1"? 

C��,��� .���� :}����\Z!& &'���-�3 3 9 5 3{K���� , :" Ck��Tq ���AU` p)y���, "��\ .��, K���T!& ����\�
�A&U`"? 

H!'� Y .ka!& .�� :}��\Z!& &'�-�3 3 9 5 3{K�� , :" ]+ K��T�L& o���� ] ,C�Wh&� C;��� 
�ub!& o, �|" ?n!< 'a� �`�)� .� N�U�? 

G!�#� H!'� :}*'�TS#� �'(! j���& "b���3 3 2 35 3 52 2 7 33 3� 4 4 5{J C�D')!& :��MN1 , :" ,j����& .��W��
'���| *'#�)�� �'(! �0a�"? 

NPk!& K�� :" �,1}"b��{ :.�W� "? 
وإن م�ن تأم�ل تف�صيلها : وهذا اعتراض، كأنه قي�ل. ، ونبينها}ونفصل الآيات{: "قال الزمخشري

 ,.�P�A�#T!& .�\�R�T!& ����{1 .�, "b�  ��, "�,@� GS� �;��a�� ��#D �!�#!& '0 
�0�S� C: �aT!& GS��"?   



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

}&'����� *+�5 3 23 4 3{ &';��(� 5 3 3}�����T�12 3 2 3{ �0(�d&'��, 2 34 3}��#D .��,2 23 4 p��  &'���#s� �AP��0� P4 5 3 3 23 2 3
����`2 5 4{ f'D�� 5 5 3}���!& CTy1 &'S��( 2 5 3 32 59 4 43{ �T;�T!& o��', �A��:!& o��� H��  f^���U 3 5 3 3 3 52 2 32 4 42 3 59 4 4

}*�T�1 ] �0�+3 22 3 3 5 9{ `'0� 5 5}�0!2 5 3{ �k�!�D �^&�� p � 4 2 3 33 2 4 4 4 3}S#!9 33*'0)�� �03 5 53 2 3 2{���!& .� 2 5 2 2 3=�>? 
                                                                                       

=� > G!���#� H��!'� :} *+�2 4 3�AP��0� P��#D .��, �0����T�1 &'�����2 2 34 4 4 42 2 2 53 3 23 33 5 3{J C��D')!& :��MN1 , :" *+�2
�0#, �A'T),�D1 p)!& `'0#!& *'\�RT!& ^]�A �(�3 3 3"? 

H!'� PA�$, .� :" }���T�1 &'��� *+�{K�� , :�AP0�"? 
NPk!& .� :" }���T�1 &'��� *+�{�u�E& GS� &�PA�� N/!& �AP0� ,"? 
G!��#� H�!'� :}#s�3 33�����` p�  &'��2 5 4 4 4 5{J C�D')!& :��MN1 , :" .���` Y .�#z!& &���0�1�

�u�E&"? 
����
 ���: "K'(� :f'D��� f'WS�  ,�u�E& ����` Y &'{P��"? 

"��(, K�� :"&'!�(  :^pRD PTa, .�` ��!"? 
pWs�(!& K�� : �, GS� ���F)�]�D ��#� �1 ,HD t�S� ] �, H�!+ gk�� *1 .#z!&�

�P!& ., 'AH���  C,�()�&� H!'Q1 CaQ GS� p#z(!& "�!P!& ., mWd �T! ;.? 
− .�#s .�, �1 ,H��S� H,u��� %& j&'SQ ,K'��!& g� ., ")� /q1 ��A�A .,� 

i(�)D f�\< �1 �u�E& .�` Y? 
G!���#� H��!'� :}�����!& C��Ty1 &'S����( 4 2 5 3 32 53 9 4 43{J C��D')!& :��MN1 , :" ^�����U ��r��  �A'S����( 

Ku;!&"? 
& K��^&��! :"K'(� :���!& V�^U"? 

����
 ���: "K'(� :%�D ���!& ^���U &'S��( "? 
G!�#� H!'� Y� :}���!& CTy1 &'S��( 4 2 5 3 32 53 9 4 43{J CD')!& :��MK&'�1 ,: 

�����:p�#�  :C�, "A1 ,.�\�RT!& V��U3 3 ?x�a;!& H!��? 
 ���
!:V�W� .D& H!�� ,���� ^�T�� ��1 ? 

= 

��
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= 
V��W� .�D& K�� :"��#� �A�T�� ,.�\�R�T!& .�, P�0#!& "�A1 p§����!& C�Ty1¨ ��A� ,

n!/\ ?H�W�! %& K'(� : ] ����!& CTy1 ,�0S��(  ,�0��D� n��D N/!& P0#!& &'��� *+�5
 �0! *�T�1}*'0)�� �0S#!{"? 
"��(, K�� :"p�#� :����� U���\ ����!& �`�� : .�D  U��a!&� ,v��{ .�D *����� ��D1

.D C,���� ,��T� .D "�0�� ,��RA�A��B� ,"0h pD1 "? 
"����
!: %& K'�U �&�qrD &'TA P� &'��\ .�/!& ��1 ��`�)� H!�� ,? 

�`�)� K�� :"���!& CTy1 ., *��  : .�D C�W)�� ,c�Sq .�D C��,1� ,��R�A .D "0h 'D1
Hh&�qrD &'TA .�/!& �A� ,��T� .D "�0�� ,*���� 'D1� ,C#�DU6"? 

��
�
!:#D C��& f/A "A1 "�'� �, H�1 5P5 ?C��/{ K'� &/A�? 
N�&�!& K�� : �y��:#!& .�, P�h� �, �0�, Ph� �,P#D �0)S��(, Y ����B .��! N1

 %& ���\ C���B .�, &/�A� ,���!& ., H�S� �A �T� �0y�0)�& Y �WW� CS��(T!& *'�� *1
*�k{E& GS� HS; �? 

−f��B� �`�)� K��  : ,c�Sq .�D C�,1� ,CW�[� ,CW)�� ,"0h pD@\ ���!& CTy1 `P���
]�hU? 

 ��0! C�,�� p�0  ����� p\�R�, ��0!�Z� gW�� *��\ *+� ,C�,�� C���& *1 ��ab!&�
�S�1 %&� ,�A���!�? 

−p��Ws�(!& K����  : G!���#� H��!'�=�����!& C��Ty1 &'S����(  >"C��Ty1" `&���T!&� ,����,+ o��Th 
cSq .D C�,1� CW�[� CW)�� "0h pD@\ ^�TS#!& �#D K'� Y ���� P�`��Q? 

��& *r  ;P�#D &/A� �U'� Y C"�^&�D" P�� %& *�\ V��!& GS� my��� m!Z� .�{� 
 `&���T!& *'���� *1 "��T)a�  ;�!�k��, �1 �Sk��, ]+ t��W� ���S  ������ C @��[ "��Q@)�&

=���!& CTy1 &'S��(  >N1 : u�Q1 *'��� .�P�!& Y .#z!&� P0#!& ��� GS� �P�1 .,
&/A GS� ���!& CTy1 ., '0  ;���!& Y ��1U�? 

= 

��� 
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= 

 HD p�#� *1 "T)a�� ���1� �0���W�L K��)� �0!��)� *1� ,�0�, ^����!&� *',P()T!&
�0! C,�{ ]? 

−*��{ 'D1 K���  :�`�)� K��� : ,�A���B� ,C#�DU .D CW)�� ��RA .D "0h 'D1 `&�T!&
����D UPD P#D m!Z� C��& *L ,K��T!& C0h GS� /q�� �! *+ c�#� &/A�? 

−C�z� .D& K���  :K�(� *1 &/A Y �, v'Q1 :H�+ �,L& o ` �T�+� ,.�#, �| p�#� ] 
.��#� *�` C,��(!& �'� G!+ ����!& ., `'0#!& .��\��!& CTy1 K�)(D? 

−p��(W!& K��  : G�!+ U��[1 ,^�����!& ]+ gSBL& Y HD "()k� ] "#�!& &/A *�\ �T!
H!'(D n!<= :&'S��( ?> 

−*��{ 'D1 K���  :G�#T!&� :\/!�D CTyL& iq� ,U���!& &'S��(  .�/�!& ��A ��L �
���!& GS� ^�(W!& GS� ��W�L& *'��a�? 

−p���'!�& K�����  : ,�A����B "��)(� ] H���L ] ���A1 �0S)��� *L �\/��!�D �0b���bF��
"��� : �0S)�� *r�  �0!�b��)�& GS� C!]PS! �1 �0! C�:, ��'�! �0)W�&�, ., o�TS!

 � ���!&� VU�  ��1 PA�$, .�� ,���` ., ")� P#D *'�� �W!�BP#D H�? 
−N�'$!& .D& K��  : G!�#� H!'�=�0! *�T�1 ] ��+ >N1 : &/�A ;C�`�Q �0! `'0� ]

*���\L& �A� ,c!L& �)  ., �^&�� GS�? 
o ��� ��T� 'D1� ���\ .D& 1��4 3 3 32 33 5 23 3 3 :§CT�1 ¨ ��# �� *1 ���B C�\��� ^��� �AP#D� c!L& ZT|8 34 43 3 3 3 3 2

W�k��T!& e����  n��!< ± H���� c��S)F�4 3 5 3 3 2 �����1 G��D1 .��D ����D '��D1� G3 35 3§C��T�&^ ¨ �`�P��T,
 ����1 G�D1 .�D ���D G�D1 .�� �!��Q .�D& P�T{1 K���� C�\�k!�\ ^�� �AP#D� �ZT0!&3 3 33 33 2 3 32 33 23 3

 o �� .� ¢�{14 3 3}CTy19 4 3{ ta��+� ���#h .�D v'�(#� .�� �U��T� 'D1 K��� ,.��ZT| 3 3 2 3 2 32 3 34 3 5 33 53 3 3
A1 .� ���1 GD1 .D& ��D GD1� GW�kT!&3 3 2 C��PT!& "3 4 3 2§CT�1 ¨ HW[ Ca)�D c!L& &�ZTA2

 �U��T� G�D1 .�� eU�P!& �T� GD1 .� PT{1 .D "���T�+ n!/D G��q1 ��0�)�]&3 3 3 2 23 3 33 3 2 34 44 2 4
�P{&� �ZT0D *'!�� .� "���T�+ G��(!& K��� ,v'(#� .�3 4 43 3 3 23 3 32 3 24 4 3 3 5 3 

= 

��� 
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= 
 Gy�k�!&� �ZT{� �,�� .D&� �Q�� 1���3 3 32 33 3 3 32 4 3 3}Ty19 4 3C{ªZT| ? 

G!�#� H!'� :}�0! *�T�1 ] �0�+2 3 25 53 3 2 3 3 9 4{J CD')!& :��MN1 , :"C,< ]� �0! P0� ] ��+"? 
^&��!& K�� :"�0! `'0� ]"? 

����
 ���: "K'(� :�0! P0� ] ���!& ^���U *+"? 
H!'� Y ,���� .D U�T� .� :" }�0! *�T�1 ]{K�� , :�0! P0� ]"? 

H!'� Y C��/{ .� :" }�0! *�T�1 ] ��+ ���!& CTy1 &'S��( {K�� , :�0! P0� ]"? 
� � .D CSQ .� :" }�0! *�T�1 ] ��+{�0! P0� ] ,"? 

 U'0T$!& �^&���}�0! *�T�1 ]5 3 3 2 3 3{ �)�D §c!L&¨��A��+ �0;�(�! .��T�!& .�, , ? 1����
�,��� .�D& :§���0! *��T�+ ] ���0�+2 35 53 3 2 3 9 4 ¨ �k��D§c��!L&¨!& �^&���� p�A� ,.k�a ? &<+ ���0� �

*�0h� j�k\: 
������:�0! *�T�+ ] ���\ ��1 ? 

 ���
!:���,1 *'z#� ] ��1 8? 
G!�#� H!'� :}*'0)�� �0S#!3 5 5 33 2 3 2 9 3{J CD')!& :��MN1 , :" &'�0)��� ,�&�hE& .� &'��� p\4

�u�E& Y .#z!& .�4"? 
����
 ���: "��S� ��A�:T!&� ����` Y .#z!& .� &'0)�� p�!�"? 

N��;���W!& K���� :" H��!'(D t��S#),}�����!& C��Ty1 &'S����( {e1 , : Y ������B .����!
 �0y��0)�& Y �WW�� CS��(T!& *'�� *1 �y�:#!& ., Ph� �, �0�, Ph� �, P#D �0)S��(,

H�S� �A �T� ? ��TS\ C�T{�!�D ^pk�T!& G�S� f`'��� HS;� � H�,�\ C���B .�, &/�A�
`��"? 
 * C��& f/A Y :K�)� �U`�WTD �,L& ^�;�,+� ,P�0#!& ����� x�� *L ;P0#!& ���� 

n��!< P��#D H��! HTS���� fP��0� : C��,�{� ,C��,�� `'��0#!& C��,�{ x���0)�& G��S� H��y�$�
 ��T\ C���u� H��!+ fP�0� /�W�� ,H��S� �UP(!& P�� K�)(!�D H�U`�W,� ,CQ�q .�TSkT!&
= 

��� 
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= 

&�� "#�� : ��| .�:� ] G�){ ;.��,��T!& C\'R�! C��'(�� ,H�!��,L g�A��� H! �h�
+ ��1�0�!+ *'\U� ���PS! g{� c#� .� *�PA�#� �T�? 

C��& Y� : ��1� ,�A���` ¢�{ ., �:�1 %& .�` ¢�{ *1 &'TS#� *1 .��,�TS! H�W��
 �0(�d&'�,� �A`'�0� *'��� *1 g$� H�r  ,�A�1U CaSbT! ���P!& GS� &�PA�� *+�

*�'()� ;�0��` �uQ G!+ �A`�, C�'��P!& , ����` .�� &'a!�b�� ]1� ,��| ] ;C;�a
 ,�'0�[ ����� ���), �`���� ��0)��B ��T�+� ;.�TSkTS! C\'[ N'(� ]� ,���` ¢�a�
 .�P�!& C!Z�, *':�a� ] `'0#!& f/A v�aQ1� ,*�k�E& ] *&'�a!& PQ�(, nS) 

H),�{ *'T:#� ]�? 
 ��! ��, ,.�P�!�D �;�� C;�a, ����` G�S� &P0�� ���,1 &'z#� *1 .�TSkTS! �'$� ]�

)!& ���P!& nS� .�� .�, H��'�� ��T, ��:�1 C0h ., .�P!& ., ¢�a� �0�S� &�PA�� p
 Ca�ab��!& C���k��!& "�A1 C�� �#,� ,���S#!& "�A1 C��T�a! f`���, n!/�  ;e���q1 C�0h

C�`�b!&? 
  *  P��0#!& �(���! j���Wh'T!&:  /��W�� .�P��A�#T!& K���)(! .�Wh'��, G!���#� %& ���\< P���

�0�!+ �AP0� :K�L& :\ ��T, ;.�TSkT!& H�S� &�PA�� �T! �0;(� �1 ,�0�P��@D f'�W)
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 "�Ta)� ]� ,Hk���D /�q��  ,.�P�!& Y .�#z  ,H�)��Th P�0� c!�q '! �0),�� .,
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 K'��!&��\�0�1 .�D ., Hh&�q+ GS� ��P�!& U&PD &�U��R� .�{ C�, ., 3 4"? 
����
 ���:N1  :"f'h�q�  �A�0�1 .�D .,"? 

"��(, K�� :"p�#� :pW�!&� P��!& U&` Y &'�TA .��{ C�, ., p�W�!& "�)(D ���  �1 
Hh&�qrD �1 H��d'D"? 
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−p�'!�& K���  :��hZ!& K��� : p�W�!& ^���S{ C��&Zq K�)(D &�1PD � g�A< H��!+�
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HD&'d� HD&/#D .��Pb, �)�\ *+ ,f�,1 �)\�� *+ H)D'(� &' �F� *14"? 

����
 ���: "K'(� : &�U/�a�� ,�A`�0h ��\�D H)D'(� &' �F� *1 ��D G!�1 %� 
 *<r�D ]+ ��#�� ]� &�� ��! *'�ST� ] .�/!& .�\�RT!& ^]�A ., ,���S� HzF�8 ¥

 ,%&}*+.��,�, �)�\ {K'(� , : C�R�q .�, G�!�1 ���! %& C�R�q *1 .��(, �)�\ *+7
��k��1 GS� .�\�RT!& ^]�A"? 

N�RF,Z!& K�� :"G�#� : ,H�DU ]+ .,��T!& GRF� ] *1 ��ab!& *�T�E& C�;� *1
G!���#� H��!'(\ ,f&'��� .��TD G!���W� ]� :}%& ]+ &P��{1 *'R��F� ]�9 34 8 3 2 33 3 3 2 3{J v&Z��{L& :

�M"? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��N�&�!& K :f'h� ., K�)(!& C��&` N'(� �u�!& &/A�: 
�!(
:C��&P!& f/A N'(� �T, �0S�b��� C�'(!& j�Wh'T!& P�P#� *1 ? 

 ���
!:"h�S! mS� &<+ n�1  : c��)k� *L H�, ����a� n!< *�\ nTbq GRF�1
HTbq ., ��y�q H�'\ G!+ gk�� *1? 

"����
!:H�!'� *1 = :f'R�F� *1 t�{1 %��  >P����"��� H��@\ n�!<  : GR�F� m��\ *+
 U�;��!&� ,C��!u$!&� ^������!&� �UP��(!& C����B Y H���'�! f�R��F� *1 t��{1 %���  &P��{1

")(!& H)��B �0�, o�')T!&? 
− o, `�0$!& ., �0! ��[ �T�  H)T�a! ����D� ,.��,�T!& GS� CT�Z� G!�#� K�� �d 

fP�� ., �,@D ^&P�L& xuA+ GS� H�UP�? 
K�� ~�a�+ .D& .� :" P�0#!& "A1 ., �(� .T, x�R!& "A1 `�0$D H!'�U %& �,1

 u�h1 �0! v�� p)!& �0[L& C#DUL& P#D ,��#!& P0#!& "A1 ., *�\ .,� ,��F!&w
K�� �d ,Hy&P#D ")(�  ,�0�, `�� �0�  �P#� *1 ]+� 3 5 :} ����T�1 &'���� �,'� *'S��(� ]1

K'��!& �&�qrD &'TA�{H!'� G!+ , :}TD ��Wq %&�*'ST#� �{"? 
G!�#� H!'� :}�0��S� �\�b���� �AZ�F�� ���P��@D %& �0D/�#� �A'S���2 2 2 2 2 5 24 2 5 3 3 5 33 53 5 2 3 5 2 2 54 4 2 5 7 34 43 4 5 5{J C�D')!& :

��MN1 , :" �|/��#� %& ^&P���1 &'S����� .��,���T!& �R��#, ����¤ �0!/���� ,���P���@D 
H)TS\ "#�� ,�0�S� �\�b��� ,NZF!&� CT�Z0!�D4 2 5"?  

G!�#� H�1 �S�&G!�L& C��& Y K�� �T! = :�,'� *'S��(� ]1 > ^���[1 C#W�� H�W�(� ��\<
K�)(!& GS� �0,&P�+ gh'� �0�, P{&� "\? 

 .�, �&'��1 Ck�Tq K��)(!& n!< Y �\<� K�)(!�D �,L& `��1 C��& f/A Y G!�#� H�+ �d
�0!�@  ?m#T)h& &<+ �| c��  `���& &<+ H#�', �:#� �0�, P{&� "\ ,Py&'�!&: 

=����P�@D %& �|/# >�0!&',1 /q@D ��,� ,��L�D ��,� ,")(!�D ��,? 
− H�S$� ^�[ *r  .�� ��!& v/#� G!�#� H�r  t{ 'A� �D&/� n!< GT� G!�#� %&� 

= 

��� 
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= 
��q�& G!+ f�q1 ^�[ *+� ���P!& Y? 

=�AZF�� >N1 : Y .�U'�0(, �0k���1 &�PA��[ ���{ *&'�0!&� K/�!& .�, ��| KZ��
�!< .��,�T!& NP�1.���0, .�S? 

=�0�S� �\�b��� > .�U'�0(, ��'�\ gWk�D ,��0! NZ�F!& "b�{ ��T! H�1 G�#T!&�
.��A�� ��'\ gWkD .�TSkTS! �b�!& "b{ P( ? 

=.��,��, �'�� U�P�Q cR�� >N1 : .�\�R�T!& G�S� ��| *��\ N/�!& ¢���!& gA/��
.�T!�:!&? 

−NP���Tk��!& K����  : P��Ta, �'��W� C��!]` C����& Y����� G!���#� %& *L , P���� P
 p��W�!& *�k��! G��S� .��,���T!& � ,�\�b����� �AZ��F�� �0�P���@D U�����!& v/��#� *1

�0! P�� �, �uq �0:� �!� fP�� Z$�@ ? 
N�'��$!& .��D& K���� :"}���P���@D %& �|/��#�{ ,���P���@D %& �0S)��(� }�AZ��F��{ 

�0(!&� ��L�D �0!/��"? 
����
 ���:K'(�  :"�A ,H!'�U� %�D *'�,�T!& �0�1 ,&'S��� .�/�!& .�\�R�T!& ^]�

 %& K'��U &'�h�q1� ,�0���D� ����D �A`'0� &';(�� ,���T�1 &'��� � .��D .�,
 ���0(!&� ����L�D �0!/���� ,���P���@D %& �0S)��(� ,�A���0�1}�0���S� �\�b�����{ ,

CWS�!&� �0�S� ��:!& ���z#� "? 
C,��� .� :"}�0�S� �\�b��� �AZF��2 2 2 24 2 5 3 33 3 5 2 3 54 4 2{K�� , :&Zq Y m!Z�C�"? 
G!�#� H!'� :}.��,�, �'� U�PQ cR��3 2 5 34 4 42 5 3� 3 5 2 3{J C�D')!& :��MN1 , :" �0)T�Z�| cR���

.�\�RT!& ^]�A P�\ ., ��!&� *Za!& �| ta! �T!�s p)!& �\U�PQ"? 
����
 ���: "K'�(� : ^]��A "�)(D ,H!'��U� %��D .��,��, �'�� U�P�Q ^&` ´����

�+ �\�0�� ��!]<+� ,���P�@D .�\�RT!&�A� ? �|'�S� Y *��\ ��, '�A ,^&P!& n!<�
f���T!&� e<L& ., HD ��'!��� &'��\ �TD �Ph'T!& ., �0�S�"? 

= 

��� 
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N�'$!& .D& K�� :" ,�'� v'S� ^&` ´���}.��,�,{ e<L& .�, H��'!��� &'���\ �T, 
�0�,"? 

PA�$, .� :"}.��,�, �'� U�PQ cR��3 2 5 34 4 42 5 3� 3 5 2 3{ : %& K'�U ^��S{ C�&Zq�"? 
, .�PA�$ :"}.��,�, �'� U�PQ cR��3 2 5 34 4 42 5 3� 3 5 2 3{K��� , :C��&Zq" ?C�,��� .�� N�U� ?

n!< 'a�? 
NPk!& K�� :"��D p�D ., �AU�PQ p�R� ,C�&Zq �A"? 

G!���#� H��!'� :}�0D'��S� ¢���B gA/����2 4 4 5 5 3 22 2 33 4 5{J C��D')!& :��MN1 , :" v'��S� .��� gA/����4 2 5
¢��!& .��,�T!&"? 

����
 ���:K'(�  :" Ph� gA/�� G�S� ,C��&Zq ., .��,�T!& �'(!& ^]�A v'S�
 P�h'!& .�, �0�  �TD �|�\� �0TB� ,.�\�RT!& ., ���T�1 &'��� .�/!& �'(!& ^]�A

�0�S� &��D �0)�'#TD ,�0�S�"? 
NPk!& K�� :"���� �0)���1� ,��D '�D �0S)� .�{" ?¢�! Y� :" �0��S� �0)����1�

����"? 
��'#�
 ���:a!& ., �|'S� Y *r   ^��[ �0S)�� �0!�)� *'�� �, �0�S� ¢��!&� t�

 % .�DU���a, ^&P���L& ^]���A *����� <+ ���0!&� ����!& .��, .��,���T!& v'��S� Y ���T!
 G�S� KP�� &/�A� �|'�S� Y N/�!& ¢���S! ]&��� %& U'�� ^��s+ Y .���� H!'��!�

 "�#h H��+ G){ �0!&'{@D Hy��)�&� .��,�T!& f`�W#! %& CWa,−�Q�(T!& C�STh .�, P
C���R!&−�0:�B v�A<� �AU�PQ Y �, ^��[ ? 

−¡�\'R!& K��  :"��� *r  : G��#TD ��TAu\ v'�S(!& ¢��B v��A<+� U�Pb�!& ^���[
&U&����� *'����  ?v&'��$!& Y "���� :UPb��!& .��, i��q1 g��S(!& *+ ?"����� : ^����[ *+

 H�D C�(�!& o�, P��'!& ���$�! U��:)�]& *1 g��U ]� ,�)�!��D P��'!& G!+ �U�[+ UPb!&
 �T0�  m�#�� P��� ,�)�!& �'�� G!+ �U�[+ v'S(!& ¢�B v�A<+ *1� ,UPbS! ^��[

= 

��� 
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= 
�0S\ U',L& f/A PTa!& %� .��,�TS!? 

G!�#� H!'� :}^�R� ., GS� %& v')��5 33 3 32 5 33 3 5 5{J CD')!& :��MN1 , :" ^]��A ., v�� .,�
^�R� ., GS� v')� %& *r  .�P��#T!&"? 

����
 ���:K'(�  :"� %& .T�� G�!+ H�D "�W(�  ,.�� ���!& f`��W� .�, ^�R�� .�, G�S
f��+ H(� ')D CD')!&"? 

C,��� .� :"}^�R� ., GS� %& v')��{ :C�&Zq"? 
G!���#� H��!'� :}�����{ ����S� %&�� �4 3 34 3 5{J C��D')!& :��MN1 , :" C��D'� ~Pb��D ����S� %&�

f`�W#! H��#��R� o��� H#�Q� f��DP� Y ���{ ,gy�)!&2 3"? 
����
 ���: " }��S� %&�{ .,� ,H�S� v')�  "A1 CD')S! 'A .,� ,f`�W� �y&�kD ,

 ,H!/F�  �0! "A1 ��B �0�,}����{{ K��{ G�!+ ���\ K��{ .�, f`��W� c��b�� Y ,
 �0��, K/�q .�, H��]/FD ,��\ G!+ *�T�+ K�{ .,� ,n!/! H( � ., H(� ')D *�T�+

�A�,1 ., n!< ��B� ,fP�{'�� H)��s .�"? 
�a�+ .D PTa, K��~ :" }��S�{N1 , :*'�F� �TD ��S�"? 

C�!�#!& pD1 .� :"}���{{K�� , :f�,1 Y ���{"? 
H!'� ,��DZ!& .D ��#h .D PTa, .� :" }���{{K�� , : H�)${� ,fU/�� Y ���a!&

f`�W� G!+"? 
−���h .D& K��  :"!� ]� "Sq f��DP� "qP� ] N/!& 'A? 
−�����\ .��D& K�����  :  H��!&'�1� H��!�# 1 Y �����a!& H��)T�aD ���0!�a, Y ^����[L& o;���

H!P��? 
−��(!& .D& K��  : H��S� K` ��, G�S� CT�Sk�!& ��z�!&� Ca�ab�!& K'�(#!& m�!` P���

C�k!&� *-�(!& : H��aW�� H�1=����{ > CaSb�,� G��#, ����! ]� ���W� ����[ "�#�� ]
 "#�!�D �`'b(T!& C���!& pA CT�{� , C��!�D C�T�{ .� �U`�Q H��aW� H!�# 1 "D ,

= 

��� 
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0ShL"#  �| v�W�1 .� C�[�� pA �T\ "#  �T\ "#  �? 
−NP#k��!& K�����  : ����W� �����[ t��SF� u��  , eP��� ��R��� ]� , Y ����a!& H��! N/��!&

 ��q�&� G!�L& , xU�R�, �0�  H\U�R� ] Cdu�!& ���{L& H!� , f`��W� .��D ��a�� 
 H��[ Y , fUP� Y� ,Hy&Zh�? 

−%& HT{U K��� = :����a!& '�A� >�,1 ��T�  G��� H�D � , v��d1� , g����� , ��T� �
UP�� tSq? 

C!@k, :"QL& : �W�b�, ���F�, &�P�� f��1 "W� *�\ '!� ���L& g�/#� �'$� ] H�1
 K��)(!& C{��� Y� ,^��(S!& P��� t���& ��T��\ HD�� �&'h *L ;.�TSkT!& Y− ^p�[ 

 f��1 P#D H#, ",�#)!& ��{�−!��#� H�!'� P��� f��\< �P�(� ��, G�S� ;��q- ^p[ G :
} "�\ �0��, &'D���&� ~����L& ~'  &'D���  g��!& &���\ .�/!& v'S� Y p(!@�

*��D{J K���L& :��?M 
 K��� ��T\ ;.�TSk�T!& .�, ���)�!&� .��k�T!& ��#srD ���L& G!+ *�k{E& %& *���

G!�#� :} &���1� �T�)�� ����k, HW{ GS� ��#z!& *'T#z��=� > Hh'! ��T#z� �T�+
���, P��� ] %&&U'�[ ]� ^&Zh {J *�k�E& :� − MP��W� '�D1 K��� P�� , :" G��d1

.�\�R�T!& ����1 G�!+ .k�{1 .�, GS� %&" '�!� &��h1 V'���!& Y "�#$� %& *L ; 
 p�W�!& *�\ P�� ,�� �\ m��\ ���k�!& p��  ;��'k�\� e���L& ���#srD �,@�� : *1

 p�W�!& �,@�  ,���1 P� p��a!& K�d1 .D C,�Td �,H��!+ *�k�{E�D o�hU ��d  � G�!+
K�(  ,HSA1= :H�!+ &'�#D�  ,��#s ., �\P�� *�\ �, &'#Th&> eP�� *1 H)a(SD �,1� ,

�&��� �| H�S�? 
 Y ��T\ ;���U�� fP�h� �T! i�T(D V�W#!& HT� �k\ P��"��ab�!&" ��P�{ .�, ;

f�T� �D�D H�S� NU�FW!& v'D� ,�D�h :"eU���°! �'k��!& v�D" p�W�!& �k�\ P��� ,
 � ���{ C�D&�0(Ss1� py�z!&? 

= 

��� 
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= 
 pW�!& *1 mW�� �!� � "�W� H�S#  "�#�! &����1 v/�� HD�aQ1� Hy��Sq ., &P{1 �1

�A���\ �P�[� �0,'�� `��T�� e��L& ���\ o, ,f��1  H��� e����� ,�A`����� �
H!'�= :&��q eU��L�D &'Q')�& > ?����L& g�/�#� .�� "��� �T! n!�, K�� &/!� ;
K�� :n!/D m#T� �,? 

.� mD��!& �T�+� ;H��'�zW� ���:� ^p�[ U�0:)��] ;�0��, C�S� �, CD�ab!& �#D 
Hs��RD n!< *��D ª@� �T\? 

 pW�!& *�\ P�� � .�D ����� ��P�{ .�, ;�Sk�, Y ��Q P��� ,�0W�/#� ., U/a�
K�� ;��DZ!& : &'�T��1 P�� ,��R�!�D �W�L& ., V��1 GS� �&Z{ .D ���{ .D ��RA �,

K�(  ,�TR!& Y :&'!�� ?��@[ �, :'kW{��RA K�(  ,C�Z$!& Y & : m#Tk�! P0�[1
 %& K'�U �K'(�= :���P!& Y V��!& *'D/#� .�/!& v/#� %& *+?> 

K���(  ;�TR��!& ���{ Y C��:��� p���D eU����1 K'����!& e1U�= : ,�AU����+ &'�k��{1
�uk!& �{� �TR!& �{ �0�S� &'#T$� ] ;&�`�� G){ �A'(�1� ,�A'S���?> 

 %& K'�U �)  �T!� � �'T(!& m��D C��b�D Ku�D �, �� ,t�(a!& pD1 .D& .b{
KuW�! p�W�!& K��� ,`'�0� G�S)� GS� ,�0! �� C�D& �0#,� p�{= : .�, C�T{�!& m��Z�1

 ?�TAu)� GS� .��1�T!�D �T� .�{ nWS�> ! ~�a��+ fP�!&� .�� ~�a��+ .D& f&�U ;
U�k� .D? 

  *#� �0! "0  ,*'TSkT!& H�, o�)�� H��F� �,1 ���L& eP! *�\ &<+�HW�/ : 
Cdud ��RD HW�/#� �&'h �0�L&� ,n!< Y cS)q&: 

K�L& �R!& : nR�!& .�, n�!< *'��� ]� ,H��P! ��,1 `'�h� .�:!& G�S� gS�� *1
 .�� *'��S)F� `'�$!��  ;����L& K��{ gk�aD ��#� &/A� ,"�S(!& .:!&� `�$T!&

�{&'!& g�/�#� �'�$� ]� ,�AU&���1 ^���,1 .�� *'��S)F� �0,&'�� ,U�W�!& �`�(!& P
��a, n!/  ;H��F� �, U�0:)�] `�$T!& �A')!&� .:!�D �0�,? 

= 

��� 
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¡��!& �R!& : H#��� H��a� �T, ��!� ,f�0�1 '! .�TSkT!& o��� H��F� �, *'�� *1
�0�&��1 *'b� ]� ,�A^�,` ¢�a� ]� ,.��,�T!& ��b�D tS#)� ] "�S�? 

 p�W�!& v/�#� �!� ,H��F� �� ., ���1 'SF� ]� �.�, HD�a�Q1 ]� &����1 fP�#D 
 "�\ ���S  ,���aT!& HS�TD ��W)k�� ,H�S� v/#� �� "\ �, H�L ;H��F� �, "\ GS�
 ,�0S)(D �A��B� U'�z!&� ��#�L& CT�| �a! "\1 ��h1 %�  ,HW�/#� ��h HS)� ��h .,
 n�!�, o��, P��� ,g�/�#)!& "�{ p��#� ] ")(!& "a  ,n!< Y `P[� �0W�/#� ��{�

�D Hz�� Y ���L& ")� ., H�! "�$�1 ;v����!& v�;�D *'��� ��T�+� ;��,U �1 �0k
n�!�T! "W� &/0!� ;H)S)� Y .k{1� :K��(  ?Hz��� v�;��1 :"%& K��� :} v�;� 

v���!&{J PTa, :�M�W#!& Y ��q ] ,"��W� f�Tk  ; ? 
�!��!& �R!& : ,H���F� ��,� ����L& K�{ g���� N/!& fP{ .� g�/#)!& K'z� ]1

 g�/�#)!& o P�� P�(  ,H���F� H��1 .�:!& G�S� g�S�� ��, *���D H��z(�& �DU �'$� ]�
 ,v&/�#!& H��� o�����! v/��!& Hk��� G�S� K'�(�� ,"#�� �! �TD U&��E& G!+ ���L&

.�)0h ., HD/� ., �d@�  :.�,� ,H�W�/#� C�0h ., ���B K'�(� *1 G�S� H�ST{ C�0h 
HD /q��  ,ta!&? 

 Y �Sk, e�U P��"Ha�aQ" %& K'�U *1 ;��1 .� , � K��W�+ H�SD .�{ U��[
K�� ,*���� pD1? 

 ,�`��W� .�D P#�� ���(  ,H��� ���@�  ,��T� ��S�� �d ,H�� ���@  ,��D 'D1 �S�) 
K��(  : *1 ������,1 '�! ,fP���D pk��� N/��!&� ?%& K'��U ���� P���� ������+ ���aW!& �0;��F�

K�� ,��S#�! `�T�!& x�D G!+ �APW\1 v�;� *1 ����,1 '!� ,�A��;qL : K'�U vP� 
 %& � �uB �0� � ,���� ��&�U �0�S� j`U�� ,&UPD &'!Z� G){ &'(Sz��  ,V��!&

 %& K'���U v�a��Q1 *����  ,f�/��q@  ,����$a!& p���W! `'���1 � p��D1 .��� H�'!@k���
K'(�  ,HD�aQ1� *���� :��S� p�! �, ,C�W)�� ,"�0h '�D1 &/�A .��!� ,*����� pD@�D 

= 

��	 
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= 
K��(  ,f'D��� n�!< K�� &<r  ,cSq .D C�,1� ,CW�[� : '�D1 &/�A ,�\��q1 ���1 ,��#�

K�(  ,f'!@k  f'\�� &<r  ,*���� : ,"�0h '�D1 &/�A .��!� ,��S� *����� pD@�D p�! �,
 %& K'��U� ,f'D��� �;��1 &/A K�� &<r  ,V��!& Y ,cSq .D C�,1� ,CW�[� ,CW)��

 �K��� ,��b��& n!< e1U �TS  ,pSb� �y��= : &<+ f'D�;�)! ,fP��D pk��� N/�!&�
��D/\ &<+ f'\��� ,���PQ?> 

���� .� ,*�,�U .D P�Z� .� ,~�a�+ .D& f&�U P��? 
 pW�!& *1 Y �A�� &/A� � *�P���� ��@�\ ;u�'�s v�;�!& K'�s �0�S� ���1 �T�+

*1 .��� &<+ �����L& *r��  ;v/���!�D '��!� U&����E& H���, ,v/��\ H��D/�D ]+ C,u��� ] 
C(D�k!& ��R!�D v�;!& �&'h /q�� f�A�:D�? 
Hh�q1 �T! ��1 ��P{ GS� `�&` 'D1 v'D P��= : v�;�� H�, K��� ���L& Y v�D

U�(��>�TA��B� ,N�'�!&� ,pD�zF!�\ ;C��Th �&'$!& /q1 H�,� ,? 
���q �)�  Cb�� Y ,��T� .�D& ��P{ ., ;p(0�W!& e�U P�� :" f'a!�b�  *1 G�S�

 %& K'����!� ,�|����\U m��ST{ ���, ����0!� ,���0�, &'��S$� � ,^�;����W!&� ^&��b��!&
 C�,< u�  ,&'�S#  *r�  ,����[ &'�W��� ]� &'�T)�� ]1 �0�S� �[&� ,�0�, *'h�F��
 G�!+ H�#, H�ST){& *��\ g�zq1 .D p�a! pS{� K�, H�  ��k, &'W��  ,P0� ]� �0!

 %& K'��U K��(  ,��;��!& m�Sh1 .�{ ��q �p��{ ��#!= : p��{ nk�, "�#  ��,
 ?��;���!& .��, H��D ^���h N/��!&>K���(  , :K���(  ,v����a!&� j���(��!& H��)WA<1 :" P��0#!&

n�!< .�, ��\1 K�T!&� ,g���" %& K'��U H�# P  , � ,v&/�#D Hk�T  ,���DZ!& G�!+
K�(  ,CD�q "q` n!< "W� p�{ *�\ P��= :���A�A CD�q Y �'z� ���{ m�1U P�> ,

 &�Ph'  ,&' �s� &'WA/ CD�F!& Y nkT!&"? 
H��  ��!� ,`�&` pD1 P�� HSQ1� :"v&/�#D Hk�," ,NU��FW!& G�!+ �0;�#D f&Z��� ,

H �s H�  N/!& �T�+� ;n!/\ ��!�? 
= 

��� 
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/�F)� ��!� ���, &�PA�h .�/!& %& �S#� �T!� &'\�)� *1 �)Wk{ �15 5 5 24 4 4 49 5 2 53 32 2 9 3 2 23 9 3 33 3 3 2 3 2 32 3 5 4 5 3 3 *�` .�, &�4 5 2 4
 *'ST#� �TD ��Wq %&� C$�!� .��,�T!& ]� H!'�U ]� %&3 35 23 3 � 5 5 32 3 3 3 3 3 34 4 3 5 8 4 4 4 4 42 3 3 4=��>?  

}�12 3{ U�����E& �Z��TA G���#TD 3 2 4 2 3 2 33 3 2 4}���T!� &'��\�)� *1 �)Wk��{9 3 23 3 2 35 2 55 2 3 4{ ���! 2 3}%& ���S#�3 2 3{ ���S� 2 4
 U'0�5 5}���, &�PA�h .�/!&2 5 2 4 45 3 3 3 9{r�D 4 4 � 3uq� 2} H!'��U ]� %& *�` .�, &�/�F)� ��!�5 3 23 3 5 2 34 45 9 3 3

C��$�!� .��,���T!& ]�3 3 3 34 4 4 2 5 2 3{ ���A� *'b��SFT!& ���0:� ���!� G���#T!& ^����!�1� C����zD 2 5 2 35 3 5 3 3 2 3 2 33 2 34 2 2 3 23 3 4 3 3 4
, �\< �TD *' 'Q'T!&3 5 5 2 3 2 �A��B .}*'ST#� �TD ��Wq %&�{=�>? 

                                                                                       
= 

 ] ����\ K��T!&� ,*��T)�!& G�S� .�:!& g�SB� ,C����(!& m#�� H�1 ��Pa!& &/A Y�
"�A1 �#D �\< P�� ,�A�P� C\'[ �k�� HWS�� ,.�TSkT!& C\'[ HD e'(� ;"�S� 

 Y ���,L& K�1 Y p�Sa!& *��\ P�(  ,���:� t��(a!& p�D1 K- Z��\ *1 NP��&'!�\ ��k�!&
 p�Sa!& n�!< *�\� ,"Th nk, Y �d ,U'd nk, Y f'S#h ��\ �TS  ,"T{ nk,

v�#!& H����#� &'��\� ,t�(a!& pD1 K- ., �D�\L& P�� *'��? 
kT  ,H! ���T)\ .:!& GS� gSB ,H\uA+� f`��� C���� m�)�& �T!� ^pR�D ��DZ!& �0

v&/#!& .,?  
=� > G!�#� H!'� :}����, &�P�A�h .�/!& %& �S#� �T!� &'\�)� *1 �)Wk{ �12 9 3 2 25 5 22 4 4 45 2 53 3 3 2 3 2 39 3 35 4 3 5 3 3{J C�D')!& :

��MN1 , :"U��W)q& *�` %& ��\��� *1 .��,��T!& �R�#, ��� &'��:� u  ,؛ %& �S#��! 
0h Y &'bSq1 .�/!& tSFS! &�A�� �TS�8 8�A`�"?  

1� G�#TD C#z(�, �="D > *��a),& ����D &'�\�� *& .��,��T!& �R�#, ��� �)����& "D N1
?H�  v<��!& ., H��` Y ���, ~`�b!& ��#� ,^u)D&� 

~�a�+ .D PTa, K�� :"fU��T!�D ���S)D1� ,�PR!�D �\�)q1 �!�"? 
P�� .D& K�� :"!� &'�\�� *1 �)Wk{ �1 1��� i�aT)!& *�` �0�P� *1 GD1 ��S#� ��T

���, &�PA�h .�/!& %&"? 
= 

��
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= 
N�'$!& .D& K�� : G!�#� H!'�=&'\�� *1 �)Wk{ �1 >*]'� &/| gs�FT!& Y? 

��������: H��!�� ,K���)(!& �0;��#D G��S� t��[ .���{ &/��| &'��Ws'q ,*'���,�T!& ����1 
*���\L&? 

 �����
!: %& K'���U *'!@k��� &'����\ .�( ����T!& .��, �'��� ����1  � G��!+ H��#, �����F!&
`�0$!&&��/#� ? 

−NP#k!& K��  : `��0$!�D �A�,1 �, P#D .��,�T!& f`�W#! G!�#� K'(�= *1 �)Wk�{ �1
&'\�� > v<���!&� ~`�b�!& H�D .��W� �TD �,1� ,*�a),&� ^u)D& *�` .,= ��S#� ��T!�

���, &�PA�h .�/!& %& >N1 : H��S� g����! ,�U��F!& G�!+ �'�(!& Y �T, �0:� �TS�
& �S#�  ,v�(#!&� v&'�!&HS�W� Y *�PA�$� .�/! : H)TS\ ^u�E= .�, &�/F)� �!�

C$�!� .��,�T!& ]� H!'�U ]� %& *�` >N1 : %& *�/�F)� "�D ,.�� ���!& .�, ��!�
^��!�1 .��,�T!&� H!'�U�? 

 .�/!& *'�`�b!& Z�T)� *1 'A� ,�:�L& `'b(T!& &/A HD "ba�! `�0$!& %& ��R 
& .��, ,%& .�P��! ]+ *�Z���a)� ] *�/��F)� ���A� *���T�E& *'��T�Z� .�/��!& .�D<����!

.��,�T!& ]� H!'�U ]� %& *�` ., ^��!�L&� �y]'!&? 
 G!�#� K�� �T\= ��)  P(!� *'�)�� ] �A� ��,- &'!'(� *1 &'\�� *1 V��!& gk{1 �!&

.�D<��!& .TS#�!� &'�PQ .�/!& %& .TS#�S  �0SW� ., .�/!&?> 
 G!�#� K���= *1 �)Wk{ �1 ��S#�� ���, &�PA�h .�/!& %& �S#� �T!� C�$!& &'SqP�

.��D�b!&?> 
 G!�#� K���= .�, ���WF!& Z��T� G�){ H��S� �)��1 ��, G�S� .��,��T!& U/�! %& *�\ �,

g��!& GS� ��#Sz�! %& *�\ �,� g�z!&?> 
 U��W)q& '�A� ,C�T�{ H��  H�! *1 .��D ,f`��W#! `��0$!& ���[ ��T! G!�#� H�1 "Q�a!&�

fP�W� :, .��� ��! ��,� ,*'��� ��,� *�\ �TD �!�#!& G!�#� 'A� ,H�b#� .T, H#�z� .
= 

��� 
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= 

 H!+ ] ,H�S� 'A �, GS� H�'\ o,� ,H�'\ "W� ^pR!& �S#�  ?*'�� *�\ c�\ *�\ '!
f�;,1� fUP� �T! `&U ]� ,f&'� vU ]� ,'A ]+? 

=���, &�PA�h .�/!& %& �S#� �T!� >N1 :���, P�A�$T!& .�W)� �! H�1 K�a!&� .�, �
f��B? 

−¡�\'R!& K��  : ����, i�SFT!& .�W)� �T!� ,&'\�� ���1 *'Wka� c�\ G�#T!&�
iSFT!& ��B ., f`�0h Y? 

 G!��#� K�� �T\= ����, &�P�A�h .�/�!& %& ��S#� ��T!� C��$!& &'SqP�� *1 �)Wk�{ �1
.��D�b!& �S#��?> 

−NP#k!& K��  :N1 ,NU���+ ��0�)�& &/A :��WD �zF� ]� ,&'�:� ] &'SqP�� *1 ��!
 C��$!& *r�  ,H�����, ^���)D&� %& "�W�� Y fU���T!& K��T){&� C(R�, *�` ., C�$!&
 m�T:� v'�SzT!& �:� �TS\� ,*'k ��)T!& � ��)� HD �, "; 1� ,g!�zT!& GS�1
 xUP�� ]� ,C�{&�!& x��D ]+ C{&�!& G!+ "Q'� u  ,H�!+ "Q'T!& "T#!&� ,H)S���

���!� ,����#�!& x���D ]+ ����#�!& P���� %& "�W��� Y P��W#!& g�b��� p��)!& ���P��!& fU����, .
 �y�b�W!& v�DU1 P�� gS(�� ,H�!+ K'�� �, C �#,� �0�S� �0���T�� ,�0! ���!& .�s'�

^�R� ., H���� %& ";  n!<� ,�| *'!�W� ]� ,�| *��k� �a�,? 
−pz�(�R!& K��  :*1 *�` C�$!& "qP� H�1 .� ., GS� C��& f/A Y %& ���1 G�S)W� 

 f���B .��D� ,H���` Y i�SFT!& �D�b!& .�D ~��!& �| "ba� p)!& c�!��)!& Py&PRD
�`P�#), j���- Y G��#T!& &/A ���1�:  H�!'(\= ��T!� C��$!& &'SqP�� *1 �)Wk�{ �1

 K'�(� G�){ &'�!Z!�� ^-�;�!&� ^©��@W!& �0)k�, ��SW�� .�, &'�Sq .�/�!& "��, ���@�
 %& �b� G), H#, &'�,- .�/!&� K'��!&g��� %& �b� *+ ]1?> 

 H!'��= .�, &�/�F)� ��!� ����, &�P�A�h .�/�!& %& ��S#� ��T!� &'\�� *1 �)Wk{ �1
*'ST#� �TD ��Wq %&� C$�!� .��,�T!& ]� H!'�U ]� %& *�`?> 

= 

��� 
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= 
 H!'��= .�/�!& ���)  P�(!� *'��)�� ] �A� ��,- &'!'(� *1 &'\�� *1 V��!& gk{1 �!&

%& .TS#�S  �0SW� .,.�D<��!& .TS#�!� &'�PQ .�/!& ?> 
−��A �S#!�D `&�T!&� = :U'0� �S� > `&U��  ,�W�B n!< �S#� G!�#� H��  ,^��q �S� ]

�S#!& GS� N��$�! HTS� �, U�0�&? 
− G!�#� H!'� Y �P(� P�� =H�W(� GS� gS(�� .T, K'��!& oW)� ., �S#�! ]+?> 

 G!�#� H!'( =�S#�! ]+ > ???� �TS� `&�T!& H��1 Y��� u  ,v�(#!&� v&'�!& H�S� g��
V��S! �,L& U'0� U�W)q]& �Py� � ,n!< "W� HD �T!�� *�\? 

−pWs�(!& K��  : �0����$� ��T�+ H��L ,^&Z�$!& HD H�S� o(� N/!& �S#!& 'A �S#!& &/A
�0�S� ��P(!& HTS#D ] �0!�T�@D? 

−pz�(�R��!& K�����  :"��A�$!& H���, �A'��)� P��� C����& f/��A �A���� P��)k��� G!���#� H���1 
 G!��#� '�A "�D ,&���W\ &'S� n!< .� G!�#�� H��aW� ,HTS#� .�� �! �TS� U�W)q]�D

*'�� *1 "W� *'��� �, "�D �!�� ? .��� ��! ��TS� U�W)q]�D P��)k� ] H�1 .�D P��
 u�� "h H!'(D HTS#�= %&� ��D'�S� Y ��, iaT��!� �\U�P�Q Y ��, %& pS)W�!�

U�Pb!& j&/D ��S� > H!'( =U�Pb!& j&/D ��S� %&� > H�!'� P�#D=p�S)W�!� > "��!`
,HD �T!�� .�� �! ���[ U�W)q]�D P�)k� �! H�1 GS� os�� ??? G�#,�=�S#��! ]+ > N1

 �P�y� � ,n�!< "�W� H�D ��T!�� *��\ H��1 Y���� u�  v��(#!&� v&'�!& H�S� g��� �TS�
V��S! �,L& U'0� U�W)q]& ?'$�!&� �k!& �!�� �,1 ,*'���� ��, "��D �!��� '�0  e

G�F� ] �T\J ?*��W!& ^&'�1 :� ����?M 
−.�T��� .D& ��R!& K���  : �S� *L ,^&Z$!& H�S� g��� �S� �1 U'0� �S� `&�T!&

�:��� PW#!& .a)T� G){ ^&Z$!& H�S� v�� ] K�L& Y .y��!& %&? 
− G!�#� H!'� C��& f/A "�,� =PA�$T!& �S#� G){ ���'SW�!� .��D�b�!&� ���, .�

�\U�Wq1 'SW�� > G!�#� H!'��= &'�PQ .�/!& %& .TS#�S  �0SW� ., .�/!& ��)  P(!�
= 

��� 
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= 

.�D<��!& .TS#�!� > G!�#� H!'��= .�/�!& %& ��S#� ��T!� C�$!& &'SqP� *1 �)Wk{ �1
.��D�b!& �S#�� ���, &�PA�h?> 

G!�#� H!'� :}]� %& *�` ., &�/F)� �!�3 3 5 2 34 4 4 45 9 3 2 3C�$�!� .��,��T!& ]� H!'��U 8 3 3 3 34 4 4 4 42 5 5 32 3{J C�D')!& :
��MN1 , :"^��!�1� C��zD .��,�T!&� H!'�U� %& ��B &�/F)� �!�"? 

��hZ!& K�� :"N1 :�`', CS�q` .�� ��!& .�D� �0��D &�/F)� �!�"? 
G!���#� H��!'� Y� :}& ]� H!'���U ]� %& *�` .��, &�/��F)� ���!�3 33 3 5 2 34 4 4 45 3 24 4 5 9 3 3C��$�!� .��,���T!8 3 3 34 4 4 2 5 2{ 

JCD')!& :��M��k�)!& ., f'h� ,: 
�����:�`�)� H!�� ,C���F!& ��1 ? 
 ���
!: ,^&��!&� ,"��(,� ,v�z�� ,V�W� .D& H!�� ,.�TSkT!& ��B ., C��zW!& ��1 

��hZ!&� ,N�z!&� ?���R!& K'� H�,�: 
2����	��! j
\ W!n s����$/� 1����5'C!  

 
h/����$ ����4 ����.�
 s�����K 
/�����H  

 H!'� V�W� .D& .� :" }C$�!�{K��  :C$�!'!& :�0��` ��B ., C��zW!&"? 
^&��!& K�� :"C$�!'!& : ,�AU&���1 �0��!+ *'R���  ���/�F)� .�\�R�T!& ., C��zW!&

�AU',1 ��'TS#�� ?n!< .� &'0� "? 
����
 ���: "§C$�!'!&¨ :H�, K�(� ,f��B �q- Y "qP� ^pR!& 'A5 :" Y *u�  ��!�

,H$S� &/\4C$�!� '0  "?o��'T!& &/�A Y ��| G�� �T�+� , :.�\�R�T!& .�, C���zW!& ?
 �0���!+ *'R���� ,^����!�1 .�\�R��T!& .��, �A�P��� .��, &�/��F)� *1 .��,���T!& %& G���

�AU&��1"? 
"����
!:�0!'� ., ,.�\�RT!& C�]� Y K'qP!&  :H��  "�q` &<+ &/�\ Y *u  �!� ?

 �s K'� H�,� ,�P�W� pD1 ,NPk!& K'� &/A�PW#!& .D C: 
�������	�
/$ �	5?������A ~ 
/������N�
 W{������+t  

 
������}
 >�����	�/� W� ������FL� �A�f������t  

 �$R!& ., �{'!& H�  �S� N/!& V���S! K�(�� :���R!& K�� ,�!'�� �!�`: 
= 

��� 
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= 
�$!�` &`��+ �0�, &/F), 

�u� .D G�a� K�� :"§C$�!'!&¨:.�( ��T!& HD vU�(� �, %& .�` Y "qP� *1"? 
.k��a!& .��� ���T#, .��� N�U� :"§C��$�!�¨K���� , :K���� �1 ,~�����!&� �����!& '��A :

�TAP{1"? 
H!'� Y o�D�!& .�� :" }C$�!�{K�� , :^uq`"? 

G!���#� H��!'� :}*'��ST#� ���TD ����Wq %&�3 35 3 3 �2 34 4 3 5{J C��D')!& :��MN1 , :" o���T$D ����Wq %&�
�| �����$,� ��!�T�1"? 

����
 ���: "K'(� :�\<��F�& .�, ,*'�ST#� ��TD ���q �< %&� *�`� %& *�` .�, 
 ]� ,H��S� n�!< G��F� ] ,H�� �\�� P� �, P#D ,C��zD� ^��!�1 HD .��,�T!&� H!'�U8 3

&�R  &�[ *+� ,&��F  &��q *+ ,n!< GS� �����$, %&� ,��!�T�1 ., f��B¥ ¥ 8 8"? 
�`�)� .� :" }&��Wq{K�� , :H(SFD ��Wq"? 

−*��{ 'D1 K��  : G!�#� H!'�=�` ., &�/F)� �!�%& * > ??? ,&�P�A�h GS� �'z#,
C$�!� .�/F), ��B? 

−C$�!�  :p�#� :f�� H�!+ pR�� ,H��` "A1 ��B ., C��zD? 
��hZ!& K��� :p�#� ,"q` &<+ ^pR!& �!� ., �<'q@, pA� ,C��zW!& C$�!'!& : ��!�

�`',� CSq ���!& "A1 .�D� �0��D &�/F)�? 
^&����!& K����� :��/��F)� .�\�R��T!& .��, C����zD C��$�!� �AU&����1 �0���!+ *'R����� �

�AU',1 ��'TS#��? 
*��F!& K��� :gB&�!& K�� : .�, ���!� H��S� &PT)#, *�k�E& f/F)� �, "\ C$�!'!&

 p�� &/�A .�, `'b�(T!&� �0��, ���!� �0��  "�q` &<+ �'�(!& Y C$�!� *u  �0!'�
�AU&��1 �0�!+ &'R�� *+� .�\�RT!& �]&', .� .��,�T!& 

−C��& ., ���!&�  :1 g��z!& H��  �0:� ,i�aT� *�` V��!& x�� ] G!�#� %& *
= 

��� 
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#� *1 .�\�RTS! *�\ �,2 33 2 33 4 44 2 35 32 n��!�1 ���!��D �0k��1 GS� .�PA�[ %& Ph�k, &��T3 4 4 43 2 35 34 2 5 54 2 3 3 5 54 2 33 3 4 3 4 4
 *�P!�q �A U��!& p � �0!�T�1 mzW{3 35 4 43 2 2 35 4 9 3 5 35 2 3 2 4=��>?  

}%& Ph�k, &��T#� *1 .�\�RTS! *�\ �,4 3 3 5 5 5 32 33 2 33 4 44 2 32{ `'#(!&� H!'qPD oT$!&� `&� E�D 5 3 3 35 22 24 4 45 5 4 42 3 4 2
 H� 4 4}m�zW{ n��!�1 ���!��D �0k���1 G�S� .�PA��[2 3 2 5 54 43 33 4 43 2 35 34 2 2 3 4 3{ m�SzD 2 3 3 3}�0!��T�12 3 2 3{ �P�#! 4 3 3 4

 �0s�[}��!& Y�*�P!�q �A U{? 
 �!� ��\Z!& G�-� � 3ub!& ���1� �q�& �'�!&� %�D .,- ., %& Ph�k, �T#� �T�+2 3 3 3 3 3 5 5 33 23 3 9 3 2 3 3 3 2 23 3 3 93 9 3 3 3 4 4 2 4 4 44 4 3 4

]+ �F�9 4 3 2 3 .�P)0T!& ., &'�'�� *1 n�!�1 Gk#  %& 3 2 3 34 4 43 55 32 35 2 33 3 53 3=��>?  
} ���\Z!& G��-� � 3ub�!& ����1� ��q�& �'�!&� %�D .,- ., %& Ph�k, �T#� �T�+3 9 3 3 33 9 3 2 3 3 3 2 23 3 3 3 3 5 33 4 2 2 4 4 4 3 9

�F� �!�2 3 3{ &P{1 }  %& ]+.�P)0T!& ., &'�'�� *1 n�!�1 Gk#=�>? 
                                                                                       

= 
��WF!& .,? 

=*'ST#� �TD ��Wq %&� >N1 : H�D ��0:� ��TD ����S)W�  ,UPb��� ����, ��b�� �, �S#�
�A�[� �A��q ��!�T�1 GS� �����$�� ,H�S� �)�1 �, C(�({? 

=� > G!�#� H!'� :}k�, &���T#� *1 .�\�R�TS! *��\ ��,3 3 5 5 5 32 33 2 33 4 44 2 32 �0k���1 G�S� .�PA��[ %& Ph�2 4 4 45 2 33 3 3 3 4 3 4 4
���!���D4 2 5 2 4{J C��D')!& :��MN1 , :" ���A� ,%& j'���D U���T�+ .�\�R��T!& *@��[ .��, ����!

^�\�[ H! *'S#$�� %�D �A��\ *'�S#�"? 
NPk!& K�� :"K'(� :f��T#� *1 �0! p�W�� �,"? 
N�&�!& K�� :*�Tk� Ph�kT!& �U�T� :������+ ����\� ��0,�ZSD �,+K��(�  : ��T#� *u� 

 `&��T!& *��\ *r�  ,^��W!& Y C ��#T!& �U�T#!�D �,+� ,f��+ H���RB ��\ &<+ *u  �S$,
 Z�$� ��! ��T�+� Ph�k�T!& C,�, GS� �P(� *1 � ��S! ��! H�1 G�#T!& *�\ ,¡��!& 'A

n!< H!: 
HT:#� ]� H��0� � ��!&� �T:#, *'�� *1 g$�  �`�W#!& o�', P$kT!& *L? 

= 

��� 
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= 
!& �;���1� G!���#� H��!'(! ,����a!& Y ���$� � ����=���$� *'\�R��T!& ���T�+ > ����0z��

 G!�#� H!'(! gh&� Ph�kT!&=.��y�zS! G)�D &�0s *1?> 
 ,P$k��TS! ����'S� P$k��T!& Y H��!'qP  ,j�����$�!& .��, ����a� ] � ����!& �;���1�

.�TSkT!& �`�W� `�k  G!+ N`�� P� n!<�? 
#�E& e�$, N�$� P$kT!& C,�, GS� H,&P�+ �;�1� �'$� ]� ,.�TSkT!& GS� ��

.�TSkT!& GS� C�T!& g{�Q � ��!& ��b� *1? 
G!���#� H��!'� Y� :}%& Ph�k��, &����T#� *1 .�\�R��TS! *���\ ���,4 3 4 3 3 5 5 5 32 33 2 33 4 44 2 32{J C��D')!& :��M ,

*�0h�: 
������:*�T�E�D �T#� G!�#� %& Ph�k, *L ���!�D �A��T#� *1 �0! *�\ �, ? 

 ���
!:0! *�\ �, H�!+ K'qP!&� H! �U��Z!�D f��T#� *1 �? 
G!�#� H!'�= :���!�D �0k��1 GS� .�PA�[ >K�{ : ��'�\ K�{ n!< �0! *�\ �, N1

���!�D �0k��1 GS� .�PA�[? 
G!�#� H!'� Y� :}���!�D �0k��1 GS� .�PA�[4 2 5 52 34 2 4 4 42 3 3 3 4 3{J CD')!& :��MK&'�1 Cdud ,: 

�����:H�'S#�� �1 H�'!'(� �T�  *1  �`��W#!&� *��d�L& gb�� .�, ���\ 'A �, U�0�rD 
 n��!< &'��D1 *+� ,���!���D �0k����1 G��S� �0���, �`�0��[ &/��A *r��  ,C��0!- ���0S#h� ,���0!

.�� ��), .��,1 .�D *'#T$� c��  ,�0)�k!@D : *@�[ .�, pA p)!& Ph�kT!& �U�T�
 %& G�!+ v��()� .�, *@�[ .�, mk�! p)!& ���!�D �0k��1 GS� �`�0R!&� ,.��,�T!&

#DfPh�k, �U�T? .ka!& H!��? 
 ���
!: %& K'�U GS� .�PA�[ p�#�  � .�, '�A� f����\1� f'D/�\ ���L ���!�D

pWS�!& H!�� ,�0k��1? 
"����
!:K��� ?m��1 ��, "��� &<+ ¡&�b��!& *1  :K��� "��� &<+ N`'�0�!&� ,¡&�b�� :

K'(� .d'!& PD��� ,N`'0� :,���!��D &���(� ��! *+� U���\ ^]�A *�\� ,x�R, H�!�� 
= 

��� 
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NPk!&? 
G!���#� H��!'� :}�0!���T�1 m��zW{ n���!�12 35 35 32 3 52 3 4 3 4{J C��D')!& :��MN1 , :" *'\�R��T!& ^]���A

C,��(!& �'� �0!�T�1 mSzD"? 
n!�, 'D1 K�� :"�0!�T�1 mSzD ,p�#�"? 

G!�#� H!'� :}*�P�!�q �A U��!& p �3 5 4 43 2 5 4 9 3{J C�D')!& :��MN1 , :" Y `'�SF!& �A��b�,�
U��!&"? 

W� .D& .�H!'� V� :" }*�P!�q �A{N1 , :&PD1 &P!�q" ? '�a� NPk�!& .�� N�U�
n!<? 

G!�#� H!'� :}�q�& �'�!&� %�D .,- ., %& Ph�k, �T#� �T�+4 4 2 4 2 3 3 3 2 22 4 44 3 3 3 3 5 5 33 94 3 4{J C�D')!& :��MN1 , :
"�q�& �'�!&� %�D *'�,�� .�/!& ]+ �A�T#�� %& j'�WD p�)#� ]"? 

�� ~�a�+ .D& .�K :����� K'� �\< �d : U��T�� ,���a!& ��(��� ,���a!& "�A1 ���+9 55 5 9
��, "; 1 P{1 ]� ,m�W!& &/A !K�(  :} �'��!&� %��D .�,- ., %& Ph�k, �T#� �T�+

�q�&{N1 , : ,n�!< G�S� mk�! ���U�T� *+}%& Ph�k�, ��T#� ��T�+{N1 , : .�,
 �0(aD �A�T�}ub!& ���1� �q�& �'�!&� %�D .,- ., ]+ ��F� �!� ��\Z!& G�-� �

%&{�AU�T� n�!�@  ,"? 
*]'� Ph�kT!& f/A Y�: 

������:Hh�1 Cdud "T)a� ��U�T� &/A GS#  ,GSbT!& ., `'$k!& o�&', ��1 : 
�����:�ub!& C,��+ GS� C: �aT!�D ? 
 ���
!:^���!& x�D ? 

"����
!:G0�� �T� �&��E&� �'RF!�D ? 
¡��!& K'(!&� :��1 ���U�T� &/�A G�S#  ,j&'Sb�!& C�,��E �/F)T!& G!�#� %& j'�D 

Hh�1 Cdud "T)a�: 
= 

��	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�����:G!�#� %�D .,- ., *�T�E�D �A�T#� �T�+ ? 
 ���
!:G!�#� %�D .,- ., �0�  �ub!&� �0! �U��Z!�D �A�T#� �T�+ ? 

"����
!:G!�#� %�D .,- ., �0y��D �U�T� Y gB�� �T�+ ? 
� *�T�E&  p�W�!& H�D ��q1 ��, "�D *�T�E& .T;)� �q�& �'�!�D � P�#D *'��� ��T,

 ,H��T�#�� ���(!& v&/���� ,.����ST!& K&���� .��, ���(!& Y *'���� ���, "TR���  ,j'��T!&
 �'�� ] H��L n!/�D pT�� ,U���!&� C��$!&� ,^&Z�$!&� ,&�b!&� ,�Ra!&� ,�#W!&�

fP#D? 
�!�D *�T�E&� %�D *�T�E& .�D %& *�(� �, &���\�q�& �'? 

 "��T#S! *�k���E& o P��� p��)!& Z &'��a!& ���:�1 .��, ���q�& �'�!���D *���T�E& *L n��!<�
 "�T#!& G�!+ o� &` ��:�1 '�0  ,�'��!& n�!< Y K��T�L& G�S� ^&Z$!& ��{ ,�!�b!&

G!�#� %& H( � .T! "s�W!& Y N`�T)!& GS� �`&U �:�1 'A� ,�!�b!&? 
�T� K�� &/0!� :! �q�& �'�!�D *�T�E& ]'!e�� �, ��B V��!& ., m�1�? 

NP#k��!& ��R��!& K���� : P��#D �\/��!�D Hb��q� ,j'��T!& P��#D *'���� ���T! ����& ����q�&
 G�S� ����D ��:�1 H��L� ,*��T�E& *��\U1 P�{1 ��q�& �'�!�D *�T�E& *L ,�'T#!&

.���(�!&� ,"��T#!&� C��WA�!&� C��WB�!& : ,n��[ G���`1 H���  ����! N/��!& ����)!& ���S#!& '��A
"T#S! gh'T!&�? 

−R!& K�� %& HT{U .�T��� .D& �� : ,"�T#!& G�S� �#W� N/!& 'A %�D *�T�E& *L
�q�& �'�!�D� %�D *�T�E& �Ty&` %& *�(� &/0!�? 

−CS�Sh j&�Td �q�& �'�!�D *�T��! : 
�0�, :�'�!& n!< v&'�! ^�hU �0�S� ��a!&� j���z!& "#  Y CWB�!&? 

�0�,� :�| G��!&� C�b#T!& "#  ., CWA�!&�'�!& n!< v�(� ., � 'q ? 
�0�,� :�|&'d� ��q�& ��#� ., f'h�� �TD ���P!& ., H�'�� �T� .,�T!& C�Sk�? 

= 

��� 
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G!���#� H��!'� :}����\Z!& G���-� � 3ub��!& �����1�3 33 9 3 33 9 33 3{J C��D')!& :��MN1 , :" �ub��!& �����1
�0s��RD C����T!& ��\Z!& e`1� ,�A`�PaD CD')�T!&"?  

G!�#� H!'� :}F� �!�2 3 2 3 3%& ]+ �3 9 4 3{J CD')!& :��MN1 , :" &P�{1 g�A�� ��!� %& ���q8
f&'�"? 

G!�#� H!'� :}.�P�)0T!& ., &'�'�� *1 n�!�1 Gk# 3 2 3 34 4 43 55 32 35 2 33 3 53{J C�D')!& :��MN1 , :" Gk�# 
C,��(!& �'� .�P)0T!& ��,� Y &'�'�� *1"? 

p�'!�& K�� ???:D'T!& K�)(!& P�� C�RF!& �P� H�  �UP��  H��aW� H!'� Y �0�S� �
=f'RF� *1 t{1 %�  ��'RF�1 > ���S  C� 'FT!& U',L& ., pSW$!& �'F!& �,1�

 G!��#� H!'� Y p0�!&� v�zF!&� ,c�S�)!& ma� "qP� �T, 'A ]� v�W!& &/A .,
=c�F� ]� �A/q >"���� ,H�)(�({ G�S� ���! : ���'h��� ����QL& *'R�F� &'���\

�0�� C�RF!& nS� p�� P�U@ ? 
U'�[�� .D& K��� : �b�(!& C��b�D G!��#� %& g���$D t�S#)!& G�S� �0)�R�q �b���

 *' ��F�� P��L& *' ��F� P�� ��r�  %& ���B ����[ *' ��F� ] ���1 H�, `&�T!& ��!
 C�R�q &',P�� f���B �0)�R�q� %& �0)�R�q .�D K�a!& ``�� &<+ f��#, .�!� ,�P#!&

 �����- H��!'(\ f����B C�R��q G��S� %&=��'R��F�1f'R��F� *1 t��{1 %���   > .��, &/��A�
.��,�T!& iy�bq : %& j�,�{ *'�0)��� �A^�\�[ *'RF� �0  *'\�RT!& �,@ 

 H�TS\ c���a)D %& *'b�#�� V��!& *'RF�  v�)�!& "A1 �,1� ,�0y�\�[ ^��UE
 H!'(D %& �A�\< P�� ,C,�#!& ^&'A1 �&U�$,�=*'Rq&� V��!& &'RF� u ?> 

G!���#� H��!'� :}�1 Gk��# 2 5n���!3 4 3 .�P��)0T!& .��, &'���'�� *13 4 2 55 3 3{ N1  G��!+ .�P��)0T!& .��,3 4
 ., �| �, o, �0y&P)A& �&�D+� C�S#!& g!�zT!& *'�  ., �0�  �,� C�$!& ., �0�B�W,4 4 45 4 4 2 3 2 33 3 9
 c��&', G�!+ K'�Q'!& .�� �����!& ���Ts1 o�z(! o�')!& ��#, Y C��k!& j��b!&4 44 4 4

p��)!& �0!���T�@D �����)�]&� ^&P��)A]&4 �0F�D'��)!� *'�k��a, n��!< Y ����1 *'Wk��a� 3
= 

��
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 �A��,1 *��\ &<+ j]��T�!& f/�A ., �| �, o, .��,�T!& *r  *�P)0, ��@D �0#z(D5 4
 c��z! H�� � �0!��T�1 �0!���T�1� ��A ��A� ������!& K��D ��T  Gk���� "�#! .��D &��y&`� 5 52 85
 ��� U� ^���h�!& g����h G��S� �'��F!& g����h ��h���� Y ���0! g���B��� .��,���TS!4 4 4 �

)�]&G!�#� %�D U&/ `'#k!& 'D1 fU�{ &/\−? 
���Q��!& K����� :K'��(� �A����\1� : *+=Gk��� > *1 G��S� �0���, ^����D ,C��Wh&� %& .��,

.�Ws�FTS! C ��b, ��B �0!�T#)�& ? K��� �T\ ,�0�!+ ���b, v�zF!& *1 ta!&�
N�RF,Z!& ? %� ,C,'S#, %& P�� CW��#!&� ,�'h�, K�{ .��,�T!& ^]�A K�a  N1w

CW���U',L& ? 
G!�#� H!'� Y� :}.�P)0T!& ., &'�'�� *1 n�!�1 Gk# 3 2 3 34 4 43 55 32 35 2 33 3 53{J CD')!& :�� M*�0h�: 

������:�0)�&PA c!�F� �, "#  ., &��/a� �0! n!< K�� H�1 8? 
 ���
!: "\ *1 }Gk�3 3{ ,V��W� .�D& H�!�� ,��h�� f��B ., m��\ *+� CWh&� %& ., 8

~�a�+ .D&� ,NPk!&�? 
����V���W� .��D& K :"K'��(� : H���W�! H��!'(\ ,*'��aS�T!& ���A n���!�1 *+ �} *1 Gk���2 3 3 3

&`'��Ta, ���,�(, n��DU n���#W�8 2 3 25 3 8 3 33 33 36 3{K'��(� , : p��A� ,&`'��Ta, ���,�(, n�#W���� n��DU *1
 "\� ,C���R!&§Gk� ¨CWh&� *-�(!& Y"? 

pWs�(!& K�� :" �§Gk� ¨G!��#� H�!'� ]+ *-��(!& o��Th Y C�Wh&� %& ., :} Gk��
UH!PW� *1 .�(Ss *+ HD{J ���a)!& :� ?M�P�W� 'D1 K��� :§Gk� ¨v�$�+ %& .,"? 

n!�, 'D1 K�� :"*&��(!& Y ^p�[ "�\ = :Gk�� > Y ���{ ,.� ��{ ]& g�h&� '�0 
���a)!& :}.�(Ss *+ HDU Gk�5 3 3 29 4 5 6 3 3 3{"�y&��& p�D Y� , :}��T{��� *1 ���DU Gk��5 2 53 2 2 3 33 3 63 3{ 

"? 
��T��� .��D& ��R��!& K����.� :" }Gk���3 3{*���#, C��#DUL ª@��� � : ;~����[E&� ;^���h�S!

 C��h�S! �1 ,o��')S! ���A ���1 �A�:!&� ;"�S#)!&� ;o�')!&�− p�h�!& ] − %& *r�  ;
= 

��� 
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¤ *1 g�s�FT!& .�, P��� H�1 G�#TD C�h�!& .�! ;.�A fP�� ^p[ "\ ;Gh�)� ] 3 3
/�A� ;&���q *'��� *1 Gk� HD �\�,- �, &'S# & N1 ;&/A 'h��8 ���A %& f��\< N/�!& &

 ,C��`�#!& U'�,L& .�, ����[ *�k��E& "�#�� ����{1 ,C�PW#)!& ��B U',L& Y G){ o�&�8 8
K'(�� : /����a  ;�P��T{ *'��� CW��#!& &<r  ;"ba� �! &/A m�! �1 ,"# 1 �! p�)�!

 "�W� Y "��(T!& *L ;��q H)W��� .�!� ��! f�\ K�)(!& ;H! ��q 'A� ���[ f�\ *'��8
%& K����� ����T\ H��!�{ ¤K'��(� *1 H����W� &����,- 8 :} eP���{+ ]+ �����D *'b���D�� "���A "����

.���k��a!&{J C��D')!& :��M−p���#�  : ,�b���!& ���,+ ���TA� .���k��{ eP��{+ .��, P��D ]
�`�0R!& �,+� ;��:!&�"? 

 * ^&'�� H��U�T� �0��, �b� �! ,�&�a!& P$kT!& K'q` ., .�\�RT!& %& o�, �T!
, &'k�! ��L ;P��R)D �1 �`�W#D .� u;  ,��a!& K'q` ., %& �0#�, P(  ;HSA1 .

��{ C��(�� ���)�&� ��T�� �aD H�  �`�W#!&? 
.���#TD �&�a!& P$kTS! �U�T#!& j�k  P��: 

K�L& G�#T!& :n!< ��B� C�PQ� ���)�&� �&'s� �uQ ., ;�`�W#!�D H�U�T�? 
¡���!& G�#T!& :�z)!&� c��:�)!&� ����!&� ^���W!�D fP�R�)D H��U�T� ;n�!< ���B� g��

�`�W� f/A�? 
 �ub��!�D �U��T#!& *r�  ;C;�a, �`��W� H��'\ C�0h .�, i�q1 K�L& G��#T!& .��!�
 *1 �b� P(  ,f���D� fP��R� �,1� ,P{', ., m��\ *+ ]+ �`�W� GTk� ] �&'z!&�

'! �T\ ,&P$k, GTk�� � �\ HD �'(�  .�, o��, ��T! %& .��!� ,n�!< G�S� �h�)��&
 P$kTS! .�\�RT!& K'q`�#�Th .���#T!�D H�U�T� �0�, �b� �! ,�&�a!&? 

  *  H!�TD �1 Hk��D Ph�kTS! � ��!& �U�T�: "QL& : ^���W!�D ��A�T#� ] Ph�k�T!& *1
C��& �A�:! ;*'�,�T!& ]+ �`�W#!&� :} �'��!&� %��D .�,- .�, %& Ph�k�, ��T#� ��T�+

�q�&{J CD')!& :��M pW�!& H�S� e�h �, &/A� , �., f���Sq� �P�� ��TS  ,fP�#D 
= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] ��� 

)S#h15 2 3 3 3 ��q�& �'��!&� %��D .�,- .�T\ �&��a!& P$k�T!& �U�T�� ��a!& C��(� �4 4 4 4 42 4 42 3 3 3 2 3 3 7 32 2 2 24 4 3 3 3 2 3 3 3 23 34 3 3 3
 .�T!�:!& �'(!& NP0� ] %&� %& P�� *�')k� ] %& "�W� p  PA�h�3 2 2 3 5 3 34 4 4 4 49 3 33 2 32 3 33 35 4 43 3 32 4 4 3=�>?  

}U�T�� ��a!& C��(� �)S#h13 3 24 43 w 3 3 32 23 3 5 3�&��a!& P$kT!& �3 2 33 2 24{ n�!< "�A1 N1 3 4 3 2 3 32} .�,- .�T\3 23 3 3
%& P�� *�')k� ] %& "�W� p  PA�h� �q�& �'�!&� %�D2 4 4 43 35 3 3 2 3 33 32 33 3 4 43 2 2 4{ ";��!& p�  2 3 2 4} ] %&�3 3 3

                                                                                       
= 

 C���PT!& Y ��'�\ o�, ,N`'�0� ]� x�R�, fP$k, ^��D Y H\�R� �! ,C��PT!& pW�!&
��$0!& K�1 &���\? 

 � �\ P�D C��#)�]& �0! f�\ ,�APh�k, ^��W! ]�,� C��PD �UP� *'TSkT!& Ph� &<+�
'��� ]� ,C��,� P�� �APh�k, GS�� �0�S� � ��S! *'�� ] G){ ;�0y��D Y H!�,� *

�u�E& GS� ��S� P� �0!? 
 C��#)���]& ���0S  ,�0!���TD� �0k����@D �AP$k��TD �����(!& .��� *'TSk��T!& Z��$� &<+�
 �1 eU�b�� ��0T�a� p�)!& *&P�SW!& Y &����\ *'��� &/�A� ;H�y��D G�S� H!�TD �1 � ��D
 ���(� �&U1� ��, ^�z�rD K�P!& nS� �'()  ,CS� �0�  *'TSkT!& *'��� ,*'\�R,

1 ;Ph�kT!& �0�S� ,�0k���@D n!/�D ���(!& .� &�Z$� *r  ,*��`L& "A1 PD�#TD �'�
 pW�!& �)  P�� ,n!< K'W� �0! ��h � Y j&�, m,PA P� CW#�!& m��\ P�� C�,

 Y *��\ H��L ;C�A&��D f�\/�� ��!� f'S#  �, �(�� �S  ,*'\�RT!& �A��D� C�SA�$!&
n!/D ]+ %& j'�D �'(� ]� ,�u��! H�  *�zS� ] .,�? 

 .��, ���S�, .D���\ ;C����Th � ����!& K���TD Ph�k��T!& �U���T� �&'��h G��S� i��� P����
 p��W�!& "��W� P���� ,C��SD��a!& � "��{� ���0S{ G��S� "���!` ���0!'W�� ,U�����!& .��, ��&P��A

 pW�S! ��h �T  ,�| ��b)!& � �U��T� j���h ,H�Sa! H� 'h Y HSqP�� HT#z� *1
 C�P0!&� C�z#!& f/A "�, *1 n!<� ;G!�1 v�D ., HD Ph�kT!& �| � ��S! *�zS� ]

.��,�TS! C���\� ,f�[ o `� HWS� c�!@� ., pA "D ;.��,�T!& GS�?  
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.�T!�:!& �'(!& NP0�3 2 24 4 49 3 2 3{�!< K��� .�, G�S� &`U m!Z� .�� ��!& 4 43 3 33 3 3 22 ¥ 33 33 32 3 4n3 �1 V��W#!& '�A� 2 9 3 3 33 2 5
f��B2 3? 

 C�hU` ��:�1 �0k���1� �0!&',@�D %& "�W� p  &�PA�h� &��h�A� &'�,- .�/!&8 43 3 3 3 3 3 3 3 33 5 2 2 2 3 5 33 52 3 34 44 4 4 42 53 4 44 3 3 5 9
 *�Zy��!& �A n�!�1� %& P��3 35 4 4 42 35 5 3 5 3 4 3 2=��>?  

}%& "�W��� p��  &�P��A�h� &��h���A� &'���,- .�/��!&4 3 5 34 45 3 33 3 3 3 35 9 ���:�1 �0k����1� �0!&',@��D 3 52 3 32 2 22 3 34 4 3 4
ChU`3 33{ CW�U 3 2 5}%& P��2 4{ �A��B ., 2 2 23 4}*�Zy��!& �A n�!�1�3 35 4 42 32 5 3 5 3{��F!�D *�� �:!& 4 2 3 2 4 3 95 4?   

 ��(, ��#� �0�  �0! j��h� *&'�U� H�, CT{�D �0DU �A�RW�� 5 � 2 3 3 2 3 2 54 4 4 � 4 �3 3 5 3 3 3 3 2 5 33 9 2� 2 4 5 6 54 5 7=��>?  
}RW�7 3 50! j��h� *&'�U� H�, CT{�D �0DU �A�5 3 3 3 3 23 9 22 4 5 w4 � 3 3 2 3 24 5��(, ��#� �0�  �4 4 45 23 3{�y&` 4 3? 

 ��:� �h1 fP�� %& *+ &PD1 �0�  .�P!�q� �4 4 4 4 43 2 5 3 33 33 82 3 9 4 3 3=��>?  
}.�P!�q{ �UP(, K�{ }%& *+ &PD1 �0� ��:� �h1 fP�� {=�>? 

                                                                                       
=�>  K�Z�!& gW� �\<? 

K�� ;��RD .D *�T#�!& .� : %& K'�U ��, P�� m�\�"�hU K��(  , : *1 p!��D1 ��,
��a!& p(�1 *1 ]+ ;�u�E& P#D 8uT� "T�1 ] ?�q- K��� : "�T�1 ] *1 p!��D1 ��,

8uT��&�a!& P$kT!& �T�1 *1 ]+ ;�u�E& P#D  ?��q- K���� : %& "�W�� Y `��0$!&
K���� ,��T� �A��hZ  ,�)S� �T, "; 1 : %& K'��U ���, P��� ���&'�Q1 &'�# �� ]

� �)��S)q& ��T�  H)�)�)���  m�Sq` C�#T$!& m�S�Q &<+ .�!� ,C#T$!& �'� 'A� ,
 %& KZ�@  ;H� ¤ :}!& C��(� �)S#h12 23 3 3 4 2 5 3 3 3 %��D .�,- .�T\ �&�a!& P$kT!& �U�T�� ��a4 4 3 2 3 3 7 33 3 3 2 3 3 33 4 2 24 44 3

 �'��(!& NP��0� ] %&� %& P���� *�')k��� ] %& "�W��� p��  P��A�h� ���q�& �'���!&�3 2 32 2 3 5 3 3 2 3 33 3 22 24 4 4 43 33 35 4 43 3 32 4 4 3 4 4
 .�T!�:!&3 4 4 9=�>{? 

 Y �Sk, Hh�q1"Ha�aQ"= � ��� ��U ���>? 
���D %& P��W� .��� V���W� .XH��!'� ; :} P$k��T!& �U���T�� ����a!& C��(��� �)��S#h14 4 44 2 3 3 3 22 2 23 53 7 3 3 33 3 3 3

= 

��� 
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= 
�q�& �'�!&� %�D .,- .T\ �&�a!&4 4 2 4 42 3 3 3 2 32 24 4 3 3 33{ �'�� ���1 .��{ g�SzT!& PW� .D V�W#!& K�� ,

UPD : �&�a!& P$kT!& �T#� ��\ P(! ,`�0$!&� ��$0!&� �u�E�D ��'T)(W� �)�\ .�!
 ��a!& p(k��K�� ;¡�#!& n��� : %& KZ�@ G!�#� :} �U��T�� ��a!& C��(� �)S#h13 53 3 24 43 7 3 3 32 23 3 3 3

 P��� *�')k�� ] %& "�W�� p  PA�h� �q�& �'�!&� %�D .,- .T\ �&�a!& P$kT!&3 3 32 4 4 4 43 25 3 3 2 3 3 3 2 32 3 3 3 3 2 33 3 4 44 4 43 4 4 42 2 23 4
 .�T!�:!& �'(!& NP0� ] %&� %&3 2 2 34 4 49 33 2 3 3 5 4=�>{p�#� ; : "�W�1 ]� ,x�R�!& Y *�\ n!< *1

x�R!& Y *�\ �,? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���> Y U/��T!& .�D&� ,"f��k���" Y ��T\ ;

"U'����T!& UP��!&"= � ����>� ,"K'��(�!& v���W!"=  ����> Y �����{ p��D1 .��D&� ,
"f��k��"= � ����� ��U ����� >&�!& ���{ pD1� G��T!& t��s ., PW� .� N�

H�D V��W� .�D& .�� C�aSs p�D1 .�D p�S� .�� �!��Q .�D C����#, p�d �!�Q .D %&? 
c�#� f`���+�? 

�K�� ;pW#R!& .� : V�W#!&� pS� Y m!Z�X? 
 Y CW��[ p�D1 .D& Hh�q1"c�b�T!&"= �� ��� ���U �����> Y ~&���!& P�W�� ,

"f��k��"= � �� ��� >− Y N�z!& H���"*���W!& o,��h"= �� ���> − .�D&� ,
 Y ���{ pD1"f��k��"= � ����� � ����� > H��� P�!�q p�D1 .�D "���T��+ .��

HD? j�(d H!�hU ;`���E& ��aQ "��, &/A�? 
�K�� ;.ka!& .� : K��(  ,n�!< Y &'�TS�� CW��[� *��T��� V��W�� pS� Y m!Z�

V�W#!& : %& K'��U K��(  ,��)��(�� xU�� ]+ ¡&U1 �,� :" ;��)��(�� G�S� &'�T��1
��q �0�  ��! *r "? 

 Y ~&��!& PW� Hh�q1"f��k��"= � �� ��� >− Y N�z!& H���"*���W!& o,�h" 
=�� ��� >− :HD .ka!& .� ��T� .� �T#, ��d? `���E& ��aQ "��, &/A�? 
�K��� ;pW#R!& .� : V��W#!&� p�S� .��D m���\ X p�S#! V��W#!& K��(  ,C�����,

= 

��� 
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= 

l : p��W�!& ���� ����1 ���!+� ,H��T� .��D& m���1� P$k��T!& �U���T�� ����a!& C��(��� pw
 %& KZ�@  ;�&�a!&G!�#� :} ��a!& C��(� �)S#h17 3 3 32 23 3 3 4 2 5 3… {C��& ? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� ,��� >H��`�, .D] HWk��? 

� K�� ;�P�W� .D %& PW� .� : p�S� K��� lV��W#S! : ,C���PT!& G�!+ j�h��A '�!
K�� : ., "; 1 Y mk!�13 ?�&�a!& P$kT!& �T�1� ,��a!& p(�1 mk!1 ?��$0!&

p�#� ;C��& f/A m!Z�  :H�!'� :}%& P��� C�hU` ��:�14 3 2 4 8 3 33 5 3 2 3{K��� , : C���PTS! %& "�#$ 
C�, GS� ChU` "; ? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� > ��R�!& p�D1� CW��[ p�D1 .�D] HWk���
H��`�, .D&�? 

�K�� ;.���� .D& .� : g!�s pD1 .D pS� �P� l V��W#S! K��(  ,C�,l : N1
�� ! %& K'��D taS� ]1 ?�h�� ]1�K�(  ? : g�${1� ,�&�a!& P$kT!& �T�1

%& KZ�@�  ;m�W!& :} �&��a!& P$k�T!& �U��T�� ���a!& C��(�� �)�S#h14 3 2 3 3 3 23 3 7 3 3 32 2 2 24 4 44 3 53 3 3 3… {C���&  ?
�A�T� P� �'(! K��� :'(aS� ]1 ?*��h�� ]1 %& K'��D *�&'!�(  ? : o, ��(�

 %& KZ�@��  ;���\�k��,� ���y�R���� �����&'q+G!���#� :} �\�����D1� �\����D- *���\ *+ "���2 25 5 35 53 2 33 3 3 2 54 2
 �A`�k�\ *'R�F� �U��$�� ��A'T) �)�& K&'�,1� �����R��� ���h&��1� ���&'�q+�3 33 2 3 3 3 3 3 5 3 3 3 33 3 5 3 2 2 3 2 23 33 3 2 2 5 5 5 52 2� 5 3 54 4� 3 33 2 4

0�'��� .\�k,�3 2 5 33 3 2 3 33 4 G�){ &'b�D�)  HS�W�� p�  `��0h� H!'��U� %& .�, ����!+ g{1 �9 33 5 3 3 3 3 2 9 39 3 3 5 3 23 54 4 � 4 4 44 4 4 4 3 4 3
 .�(���!& �'(!& NP0� ] %&� f�,@D %& p�@�3 2 2 34 4 4 4 43 32 23 23 33 5 54 3 24 3=��>{�0S\ C��& ? 

 Y ps'�k��!& f���\<"U'����T!& UP��!&"= � ����>� ,"v���WS!&"=  ���� > HWk����
D����S!p? 

�K��� ;p���(!& g�#\ .D PTa, .� : ,U&P�!& P�W� p��D .�, CW��[ .�D C�aSs ��F) &
C�aSs K��(  ,g�!�s p�D1 .�D pS�� ,gSzT!& PW� .D V�W��  ,m��W!& g{��Q ���1

V�W� K��� ,H�  mD ^�[1 '! ,H{�)�, p#, : '!� ,�0�S� �y�(!&� C��(k!& g{�Q ��1
= 

��� 
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= 
pS� K��� ,P$kT!& Y mD ^�[1 :,*]'(� �, NU`1 �, C)�� C�SW(!& G�!+ m�S�Q P(! 

%& KZ�@  ;`�0$!& g{�Q ��1� V��!& "W� �0[1 :} �U��T�� ���a!& C��(�� �)�S#h13 53 3 24 43 7 3 3 32 23 3 3 3
�&�a!& P$kT!&4 3 2 33 2 24 4{�0S\ C��& ? 

 Y N���z!& H��h�q1"*����W!& o,���h"= �� ��� >P��Ta, G��!+ ��a��Q P�k��D?  '��A�
`���E& ��aQ "��,? 

�'� Y K'(� ;x�a;!& .�H! :}��a!& C��(� �)S#h17 3 3 32 23 3 3 4 2 5 3{C��&  : GS� *'TSkT!& "W�1
V��W#!& K��(  ,x�R�!�D �����#� UPD �'� &���1 .�/!& HD�aQ1� V�W#!& : %&� ��,1

 KZ�@�  ;���a!& p(k��� m�W!& g$a�� ¡�#!& n��� �&�a!& P$kT!& �T#� ��\ P(!
%& :}��a!& C��(� �)S#h17 3 3 32 23 3 3 4 2 5 3{C��& ? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���?> &Ph c�#� fP���8 ? 
�NPk!& .� :} �0k���1� �0!&',@�D %& "�W�� p�  &�P�A�h� &��h��A� &'�,- .�/!&2 2 2 3 5 34 44 4 4 45 2 53 3 3 3 3 3 3 33 4 44 4 3 3 5 9

%& P�� ChU` �:�14 3 2 4 8 3 33 5 3 2 3{K��  :V�W#!& K�(  ;*�T�� .D CW�[� V�W�� pS� �F) & : ���1
S; 1CW�[ K��� ,%& m�D ��${ p(�1 ��1 ;�� :p�S� K���� ,%& P$k�, ��T�1 ��1w

4 3 5 4 2 5 :
 %& K'�U o, j�h�A ��1� %& KZ�@  ;%& "�W� Y H#, PA�h1� ,G!�#� :} .�/�!&3 4 9

%& "�W� p  &�PA�h� &��h�A� &'�,-4 4 4 3 5 34 5 3 33 3 3 3 5{ G!+ }��(, ��#�� 5 �4 4 3{? 
 Y N��z!& Hh�q1"!& o,��h*���W"= �� ��� > ���d ";��T!& .�D P�T{1 t���s .�,
NPk!& .� �W�1? 

�W�1 c#�� ,H!�;�E ;&Ph c�#� `���+ &/A�8 
  *G!��#� H!'� :} %��D .�,- .�T\ �&��a!& P$k�T!& �U��T�� ���a!& C��(�� �)�S#h14 4 3 2 3 3 7 3 3 33 3 3 2 3 3 3 23 34 2 2 2 24 4 44 3 53 3 3

%& "�W�� p�  P�A�h� ��q�& �'�!&�4 4 4 3 4 43 3 3 3 2 3 34 2 4 2{J C�D')!&M :N1 , :" �)�S#h1−�'�(!& ��0�1− ��, 
 �'��!&� %��D .,- ., *�T�r\ �&�a!& P$kT!& �U�T�� ��$a!& p(� ., HD *','(�4

?%& "�W� Y PA�h� �q�&"? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
� ,�&��a!& P$k�T!& ��U��T�� ,���a!& �0)��(kD U���!& U�F) & Y m!Z� C��& f/A

 �0! *1� ,.��,�T!& *�T�+ "�, n!< �0S#h� %& ���@�  .��,�TS! �, "�, �hL& .,
�0�S�? 

H!'� Y �ZT0!& ?G0�!& G�#, .T;)T!& NU���E& ��0�)�u! �)S#h1? 
 �T00�WR�� U'b)� ]� *&UPb, C��(k!&� �U�T#!& *L ,��;, �/{ GS� �u�!&�

G��#T!&� H�WR�)!& G�@�)� G�){ .�W���$!& P�{1 Y ��;, ��P(� ., PD u  ,*���L�D :
1 �)S#h1 �'��!&� %��D .�,- .�T\ �&��a!& P$k�T!& �U��T� "�A1� ���a!& C��(�� "�A

&PD1 �0S�, *'�'�� ] ?%& "�W� Y PA�h� ,�q�&? 
− Y <'�W�T!& g��DZ!& .�, ���$aS! H�(k�� ����� m���\ ��, ���a!& C��(kD `&�T!&� 

V�W#!& *�\� ,^�T!& ?H�� %& G�U ?"T#!& &/A �U&`+ G!')� N/!& 'A? 
"T$!& K�� :���'T!& Y v&�R�!& H�  /F)� N/!& "aT!& pA C��(k!& ? e�R�� *��\

 ,�,u��+� C��SA�h V��W#!& ��0�S� *��\� ,V���S! G(k��� �Z�,� ^��, Y /W��  g�DZ!&
 p��W�!& ���A��1� �H��! ??UPb��T!& ����A ���| `&���T!& *1 ���0:�� ?N1 : ����$a!& ^�(���+

�0! ^�T!& ^�z�+�? 
−�& f/A K�Z� gW� Y *��k�T!& �\< P��  U���!& U�F) & ��'T;, ,j��&�U j��

 Y `��0$!&� ��q�&� �'��!&� %��D *��T�E& G�S� �&��a!& �U�T�� ��$aS! �0)��(kD
C��& f/A %& KZ�@  ,%& "�W�? 

− ��T\ `�0$!& GS� �U�T#!&� C��(k!& &��d- .�/!& .��,�T!& �#D "TR� v�zF!&� 
*�T#�!& ��P{ Y ^�h ?.�/�!& .�\�R�T!& "TR� �T\ ��(�� ��@�D *��q���)� &'���\ 

�&�a!& P$kT!& U�T�� ,��$a!&? 
.�(���!& .�D� .�ST#!& .�D C�'k)!& U���+ CT���!& CST$!& ., `'b(T!&� ? ^�h P��

 G!�#� H!'� Y �a��Q U���E& &/A=%& P�� *�')k� ]?> 
= 

��	 
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= 
������
 �����: "�&P���� C��(k��!�D &����F) & �'��(! f���\< G!���#� %& .��, ��D'��� &/��A� C

 Y `���0$!&� ���q�& �'���!&� %���D *���T�E& Y ���F�!& *1 f�����d "��h �0TS�@��  ,m���W!&
C��(k!&� C�&Pk!& ., HD &��F) & N/!& Y ] ,HS�W�7"? 

N`U��T!& K�� :"HD ���(!&� C�&Pk!& H�U�T#D p�#�"? 
^�z� .� :"}��a!& C��(� �)S#h1{K�� , :�Z,�"? 

K��� .k�a!& .� : m�!Z� ��T!}�(�� �)�S#h1���a!& C�{V��W#!& K��� , : ]+ ¡&U1 ��,
��)��(� xU�� ! pW�!& K�(  �"&��q �0�  ��! *r  ��)��(� GS� &'T��18"? 
G!���#� H��!'� :}%& P���� *�')k��� ]4 3 32 4 3 5 2 3 3{J C��D')!&M :N1 , :" .��,���T!& K���{ e��k��)� ]

%& P�� .�� ��!& K�{�"? 
V�W� .D& K�� :""p�#� :"A1 ��1 &'T�� .�/!&�U�T#!& "? 

N�R���F,Z!& K����� :" �0!����T�1� ,.��,�T!����D *'\�R���T!& HWR���� *1 U������+ G����#T!&
�0��D e'k� *1� ,C)W�T!& �0!�T�@D CzWaT!& ? ��0TS� P�#D ��TS� �0)�'k�� "�#h�

���!�D ?`'�0�S! &'!��� .�\�RT!& *1 e�U� : P$k�T!& U��T�� ���$a!& ��(�� .�a�
 m!�(  ?HD�aQ1� PTa, �1 "; 1 .a� 1 ,�&�a!&`'0�!& �0! :"; 1 �)�1"? 

NP#k!& �Zh� GD1� ��DZ!& .D& �^&���−^&��(!& .�, *��\�− :§ ���T�� ���a!& ��(��
�&�a!& P$kT!&¨? 

G!���#� H��!'� :}.�T!���:!& �'��(!& NP��0� ] %&�3 2 2 34 4 49 33 2 3 3 5{J C��D')!&M :N1 , :" ] H��aW��� %&�
���!�D �0k��L .�T!�:!& �'(!& ��F!& K�T�L t '�"? 

K��V�W� .D&  :""p�#�  :x�R!& Y *�\ �, "W�1 ]� ,x�R!& Y *�\ n!< *1"? 
H�!'� V�W� .D& .�= :���a!& C��(�� �)�S#h1>H�!'� G�!+ ,= :.�T!��:!&> *1 n�!<� ,

&'!���� .�\�R��T!& : ,P��A�h� .��,- .��T, ����q ,C��(k��!& G��S� ������� ,%& m���D �U���T�
H��SA1 ����1 "��h1 .��, ,*���)k���� ��a!���D *����F�� &'����\�fU���T�� 9 5 ? %& �\/�� 

= 

�	� 
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.�\�R�T!& ., ��a!& "AL K�(  ,�0�&��+� �AU�W�)�& :} G�S)� p����- m���\ P��3 2 3 25 34 3 2 3
*����$0� &�,���� H��D .��W�)k��, *'b����� ��D���(�1 G��S� �)����  �����S�3 3 2 3 3 5 3 5 3 55 8 3 2 5 2 2 25 2 3 5 24 4 44 4 44 3 52 22 3 33 3 3{J  �U'���

*'�,�T!& :�� ,��M��a!��D *���)k�� ���1 p��#� , ?K���� :}&�,��� H�D8{ ���L ,
 pW�!&� *-�(!& *��$0�� ,*��Tk� &'��\9� ? p�W� o�, `��0$!&� %��D *�T�E& ��F 9

 %&�C��(k!& GS� �0,���� m�W!& .�\�RT!& *&�T� GS� ,3 ? P�� �0#��� .�� �!�
H��',PF�� H)�D *��T#� &'��\ *1 ,HD x�R!& o, %& ?%& K��� :} %& P��� *�')k�� ]

] %&�.�T!�:!& �'(!& NP0� {p�#� , : �A�Tk�  ,�U��T#!& "�A1 ���1 &'�T�� .�/�!&
 %&".�T!��"���[ �U�T#!& �0�� .�� �S  ,�0\�RD ,8"? 

−NP#k��!& K����  : ���#D� .�TSk��T!& ���#D �1 ,.�TSk��T!& ���#D c��S)q& ���T!
 C��(��� H�  �`�W#!&� �ub!&� ^��W!�D ,�&�a!& P$kT!& �U�T� "�;�� Y ,.�\�RT!&

!& K��(  ,�T0��D j���)!�D G!�#� %& �q1 ,HS�W� Y `�0$!&� %�D *�T�E& GS� ,��a
=��a!& C��(� �)S#h1 >N1 : &/A tSs1 &<+ ���#T!& 'A �T\ �Z,� ., ^�T!& �0�(�

 `&�T!& H�1 ,��]&= Y P�A�h� �q�& �'�!&� %�D .,- .T\ �&�a!& P$kT!& �U�T��
%& P���� *�')k��� ] %& "�W��� > ����a!& C��(��� .��, ";�� 1 %���D *���T�E&� `���0$!� 

 "��W(� H��D� ,.�P��!& "��Q1 *���T�E& *L ,������\ j�hUP��D �&���a!& P$k��T!& �U���T��
K�bF!& '\Z�� ,K�T�L&? 

 p,u��E& .�P�!& ¢��a� H�D N/�!& ,.�P�!& ����� ��U< '0  %& "�W� Y `�0$!& �,1�
"s�W!& K/F�� ta!& �b��� ,ok)��? 

kT!& �U�T� �,1� p�0  ,Ca!��Q ]��T�1 m��\ *+� p0  ,��a!& C��(�� �&�a!& P$
 K��� n!/�S  ,`�0$!&� *�T�E& Y �, �!�bT!& ., �0�  ��!� ,*�T�E& GS� C��'),

=%& P�� *�')k� ]?> 
=%& P�� *�')k� ] >N1 : *1 <+ ,%& ���{ Y ¡���!& t���!& K�L& t���!& e��k� ]

= 

�	
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T�+ ";�D H! ¡��!& t���!&~`�b!& H�� ?%& P�� "�Z$!& �hL& i!�F!& f`�0h�? 

 G!�#� K�� ,"s�D U���!& "T� *L=*'ST#� &'��\ �, "s�D�?> 
 u�� "h K���=&U'��, ^�WA f��S#$  "T� ., &'ST� �, G!+ ��,P��?> 

=.�T!�:!& �'(!& NP0� ] %&� >G!�#� %�D x�R!& �S:!& �zq1� ,�!�� "�! P�P�? 
G!���#� H�!'� :} �0k����1� �0!&',@��D %& "�W��� p��  &�P�A�h� &��h���A� &'���,- .�/��!&2 2 2 3 5 34 44 4 4 45 2 53 3 3 3 3 3 3 33 4 44 4 3 3 5 9

%& P���� C��hU` ���:�14 3 2 4 8 3 33 5 3 2 3{J C��D')!& :��MN1 , :" �����!& U&` &'��\��� %���D &'���,- .�/��!&
�A ,%& CTS\ ^u�E `�0$!& Y �0k��1� �0!&',1 &'!/D� ,�u�E& U&` .�PQ�� ^]�

%& P�� HhU` �:�1"?  
N�R��F,Z!& K���� :N1 :" �U���T#!&� C��(k��!& "��A1 .��, %& P���� C��hU` ���:�1 ���A

�\P��"? 
V�W� .D& K�� :"K'(� : *1 n�!<� n�!< P�#D �`�0R�!& '�A �T�+ ,�)�!& P#D ��$A ]

 %& K'�U P0� GS� &'��\ .��,�T!& ��0�, K���,  ud GS� : �h��0T!& .,��T!&
H,'(! .��WT!&�0!&',1� �AU�(�� �AU��` Y .��,�, �'� G!+ ��q ,��$0!& Y "? 

G!�#� H!'� :}*�Zy���!& ��A n�!�1�3 35 4 42 35 5 3 5 3{J C�D')!& :��MN1 , :" *�Zy���!& ��A n��!�1�
H�&'��D"? 

N�R��F,Z!& K���� :N1 :"}*�Zy����!& ���A n���!�1�{ �'�!���D *'b��)FT!&� �)���1 ] ,
����`"? 

H!'� NPk!& .� :" }& �A n�!�1�*�Zy��!{K�� , :��(, ��#� G!+"? 
−NP#k!& K��  : ,C��`'W#!& G�{U g�z�� �`�#k�!& *&'�� pA ,Cdu�!& K�T�L& f/A

 .�� K@k�� u�  ,*��T�E& ��,@  ,*&�k�F!&� �D��!& .�, ,*�k��E& o�, ��, ���#� �|�
 "A1� ,���(R!& "A1� �`�#k!& "A1 .�D "Q��!& 'A ^p[ .� K@k� c�\� ,H)S�; 

& "A1 ., C�$!& &<+� ,H��, ���F!& K��T�1 m�SW� ,P�W#!& o�, *��\ &<+ N/�!& 'A� ?U��!
= 

�	� 
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"�� ]� ,��  ]� ,KP� ]� ��Q H! "W(� �! H�, �P�? 
��$0!& �,1� : �h��0T!& x���  ,G!��#� %& ����! ,�'!@�T!& v'�WaT!& C��U��, p0 

H��P! ��b�� %& G!+ �D�(� ,H�uq� HSA1� H!&',1� H�s�? 
`�0$!& �,1� :/D '0  ,%& .��` ��b�� Y ���)!& p#k�!&� ,^&P�L& C�U�(, Y P0$!& K

 '�A� ,^&Z�$!& ";� 1 ,f�&Z�h� ,Ca!�b!& K�T�L& ��U< 'A� ,*�z�R!& .�` oT��
 .�TSk�T!& .�,1� ,����QL& `��W� *]/�q� �u��E& ���y&` o���')! ,��\L& gWk!&

�A`]�1� �0!&',1� �0k��1 GS�? 
 C��du�!& K���T�L& f/��| ����� .��T  H��D ���,��� P��[1 ���A���! *���\ �0)(R��,� ���0y&�L G��S�

u�T���? 
 g��h'T!& gWk��!�D &'���1 ����L ,%& C��T{U *'��h&�!& ���A &'���'�� *1 ^]���| t���(a 
 ,�`�#k�!& v�W��@D ����(!& P�#D ]+ *'��� ] ^��h�!& *1 G�S� "�!` &/A Y� ,CT{�S!

� Z�$� &/�0  ,v�W��L�D ����(!& �P�� ,"k�S! *U�(T!& ^�h�!& �,1� ,U���B� .�T�
 u�D P�!� `'�h� '�h�� ., C!Z�TD ,HS(� i(�� ,HW{�Q CTA c#� GS� K&` 'A�

n!< 'a�� ,p(�� U/D uD CS�!& `'h�� ,����? 
G!�#� H!'� :}*&'��U� H�, CT{�D �0DU �A�RW�� 3 3 2 5 32 4 5 6 52 4 � 3 3 2 3 2 54 5 7{J C�D')!& :��MN1 , :" ^]��A *+

!�D ��|U ., e�RW!& �0! .��h�0T!& .��,�T!& ] N/�!& *&'���!&� C#��&'!& C�T{�
fP#D �F�"? 
����
 ���: "f�\< G!�#� K'(� : Y &�P�A�h� &��h��A� &'��,- .�/�!& ^]��A �R�W�

 %& "�W�}H�, CT{�D �0DU6{ H��, *&'���D� ,�|/�#� *1 .�, ��0T{U P� H�1 ,�0! ,
�0�S\ �, �0y&`1� ,f��+ �0)��zD �0�� p�U P� H�@D ,�0!9"? 

��hZ!& K�� :"N1 :��q�& Y �0! �, ���P!& Y �0TS#�"? 
G!�#� H!'� :}���(, ���#� ��0�  ��0! j��h�� 5 � 24 4 4 �3 3 5 3 33 9{J C�D')!& :��MN1 , :" G�!+ �A��b�,�

= 

�	� 
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�y&P!& ��#�!&� PSF!& j��h"? 

����
 ���: "K'(� :�0! &PD1 �y&` mD�d ,P�W� ]� K�Z� ] ,.���kD�8 �"? 
H!'� NPk!& .� :" }��(,{p�#� , :`oz(�� ] �Ty&"? 

K�� %& PW� .D �D�h .� :"H��aW�� %& K��� ,C��$!& C��$!& "�A1 "q` &<+ : ����z�15
*'!'(�  ,&/A ., "; 1 :K�� ?&/A ., "; 1 ^p[ N1 ,��DU6 9 :¡&'�U2 4"? 

G!��#� H!'� :}&P�D1 ��0�  .�P�!�q8 3 3 3 34 4 4 3{J C�D')!& :��MN1 , :" ] *���$!& n�S� Y .��\��,
0),��E C����0T#��� �"? 
����
 ���:K'(�  :"j���$!& Y p��#� ,��0�  .��\��, ?}&P�D1{ ]� n!/�! C���� ] ,

P{"? 
��S!& 'D1 K�� :"p�#� :`'SFS! P�\@� 'A ,&PD1 j��$!& Y .�Ty&` .�T�(,"? 

��Wh .D P�#� .� :}�0�  .�P!�q3 34 4 4 3{p�#� , :*'�'T� ]"? 
NPk!& .� :" }*�P!�q �A{ :&PD1 &P!�q"? 

�G!�#� H!' :}��:� �h1 fP�� %& *+� �4 43 2 53 3 2 3 9 4{J CD')!& :��MN1 , :" ��h1 fP�� G!�#� %& *+
H�A&'� v��)h&� f�,&�1 K��),�D �a!�Q "T�� .,- .T! ��:�"? 

��S!& 'D1 K�� :"C�$!& pA�"? 
����
 ���: "K'(� : m�#�!& f����d "�h �0)�#� .�/�!& .��,�T!& ^]�0! fP�� %& *+3 3

!& C��& f/A Y �\< N/}�h1{ .�, ��0�S\ ��, �0y&`1� ,�0D�! �0)��s GS� v&'d ,w
 ,K�T�L&}��:�{��q�& Y �0�z#� *1 �AP�� N/!& ��#�!& n!<� 3"? 

���\ pD1 .D G�a� .� :"}��:� �h1{K�� , :��:#!& �hL& :C�$!&"? 
�`���)�� x�a;��!&� C��,���� ,����Wh .��D P�#���� ,.k��a!& .��� :" }����:� ���h1{ :

C�$!&"? 
��Wh .D P�#� .� :"}��:� �h1{p�#� , :C�$!& Y &� &� ^&Zh" ? 

= 

�	� 
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.�T��� .D& ��R!& K��= :j��h > `&� E�D K�(� ����{1� ,oT$!�D=C�h> m���\ &<r  ,
j��$!& �&'�1 �| `&�T!�  oT$!�D mS�� &<+� ,��$!& tSz, �| `&�T!�  `&� E�D? 

=&P�D1 �0�  .�P!�q >�!�Z� ] �&�P�!& G�S� u��� "�h K��� ��T\ ,*'= ��0�� *'��W� ]
]'{ >�A��B G!+ �0�� *'!'a)� ]? 

.�PD�& PD1 �0�  *�P!�q C�$!& "A1 *1 ,��#�!& ��T� �:�1 ., &/A�? 
 ,j&/�S!& i����� ,/�y&/S!& P���� �, �\1 *L ,��#�!& �)� HD� ��#�!& �:�1 ., &/A�

  ,H�� CSy&� ��1� ,�0�� "y&� H�1 �0W{�Q �S#� *1 ,���#�D ��S  j', fP#D ��#� "�
�TB U�Q H�� K�()�]& HW{�Q .(�� &<+ ��#�!&�? 

 pW�!& *�\ &/!� ,����a!& j&/S!& UP�� K&�Z!�D ����!�  � ., &����� *1 �A�,@�
j'TS! K�(�� ,j'T!& �\< : p�)!& H��/! H��S� m���� f�\/� ., *L ,j&/S!& �<�A

 K�� &/0!� ,�0#z(� H�L ,�0�  'A=�P!�q�0�  . > UP��))  ��#�!& n!< �0�� K�Z� ]
�0)zWB? 

=��:� �h1 fP�� %& *+ >v�#!& C�! Y �hL& :"T#!& ^&Zh ? G��#,�=���:� ��h1 >
N1 : *L ;*@R�!& ���:� .�, C��$!& Y �T! �:#!�D H�Q�� ,C�$!& 'A� �0ST� ^&Zh

�0�  K'(� %& :}�\ �TD ^&Zh .��1 ��� ., �0! p�q1 �, ��� �S#� u *'�ST#� &'� >
�:#!�D ^&Z$!& &/A cQ� &/A "hL� ? ,f<u�, o��Th *-��(!& Y ub��, ^��h P��

K�T$!& C��B Y pA p)!& �DuT!&� ,K�T$!& C��B Y .A p)!& ^�k�!& Y �\��T!�\?  
 * K��T�@D *�z�R�!& �A&�B@�  ,�����'!�1 Ku)q��D ,�0S0h� ���� Ku� %& �\<

�� GS� �k)! ��'S#�� Ca!�Q ���a!& C��(k�D &��B�  ,%�D �A��\� �0\�[ �0�'
 Y o�(� <+ ;V���!& .�, &����\ taS� ��WS)!& ., UP(!& &/A� ;�AP��R�� CW#�!& ^��D�
 ���)� C�!��\� ,C��(��� ���#s+� ,��{U CSQ ., ;�!�Q "T#D �'(�� ,x�R!& "y�W{

� ]� %& �0SW(� ] nS� H!�T�1 "\� ,t{� ��q GS� H�1 .:�  ,CS,U1� Y ��0�S� HW��
= 

�	� 
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��q�&? 
 * p��!& Y HhUP)k��� f���� �Sk�T!&� � ���!& P�� �!�b!& "T#!& g�&�, Ku)q&�

"s�W!&�: 
� ��!& �,1 : Y H�, P$� ]� ,�A�:!& Y �!�Q "T� ., HST#� �, H�Sk�� f���D ��� 

���[ ��q�&? 
�SkT!& �,1� :� ,cq1 &/A� ,ju��  .� HS�R� j]';�, Y o(� *1 �,r  *1 �,+

� j�Wa)k, Y o(��f�  '�A� ,�U� H�1 H�:� ;j�A���, x�� P�� ,j�Wh&'!& x�� 
 "��0$!& .��, HW�b�� U&P��(TD n�!< Y �Sk��T!& �&UP)���& ��:#�� ,j���,�a, Y o��&�
 V���!& "�R�� �!��� n�!< ��zq1� ,K��# L& g��&'� .� H)S�B� ,K�T�L& "���)D

;j�����S0T!&� j����(D'T!& ������� Y V�����!&� ,j]';����TD �P���W!&� j��\�R���!�\ 
 ���0��D ���T�  K���T�L& g���&�TD ���S#!& '��A ���S#!& "��T\1 *���\ &/��0!� ;p��Q�#T!&�
 G�S� "0�� '�0  ,�R�!& .�, ���F!& Z��T� �,1� ,&�[ �1 &��q m��\ ^&'� ;�0S�����

"��� "\? 
وم��ن ه��ذا الب��اب دخ��ل ال��ضلال عل��ى كف��ار ق��ريش؛ فظن��وا أنه��م أت��وا بأعم��ال 

ال��شيطان أنه��م اخت��صوا به��ا، وغفل��وا ع��ن عظيم��ة س��بقوا الن��اس به��ا، وغ��رهم 

الكف��ر وال��شرك ال��ذي وقع��وا في��ه، وه��و يبط��ل ك��ل أعم��الهم تل��ك؛ كم��ا روى 

أجعل��تم س��قاية الح��اج {: الطب��ري، ع��ن عل��ي، ع��ن اب��ن عب��اس؛ ق��ال ف��ي قول��ه

ق�ال العب�اس ب�ن عب�د : "}وعمارة المسجد الحرام كمن آمن ب�اR والي�وم الآخ�ر

كنتم سبقتمونا بالإسلام والهج�رة والجه�اد، لق�د لئن : المطلب حين أسر يوم بدر

أجعلتم سقاية {: قال الله! كنا نعمر المسجد الحرام، ونسقي الحاج، ونفك العاني

أن ذل�ك ك�ان ف�ي ال�شرك، ولا أقب�ل م�ا : يعن�ي} الظ�المين{: ، إلى قوله}الحاج

 ."كان في الشرك
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)� ] &'�,- .�/!& �0�1��9 3 3 5 3 3 34 9 6 33 G�S� ����!& &'Wa)��& *+ ^���!�1 ���&'q+� �\^�D- &�/F3 23 3 2 3 2 2 32 5 5 56 3 3 2 3 33 34 4 44 43 2 5 3
 *'T!�:!& �A n�!�@  ���, �0!')� .,� *�T�E&3 9 3 55 5 2 2 3 34 4 45 3 3 95 2 5 3 2 33 3 4 4 2=��>?  

 H��U�$�� H�SA1 "�hL ���$0!& x�� .T�  KZ��3 3 3 33 3 2 2 2 34 42 3 34 4 4 2 33 3 3 3}� ] &'��,- .�/�!& ��0�@�3 3 5 3 3 4 9 &�/�F)5 4 9
&'Wa)�& *+ ^��!�1 ���&'q+� �\^�D-3 2 3 34 3 2 2 35 2 4 5 3{ &�U�)q& } �0!'�)� .�,� *�T�E& GS� ���!&

*'T!�:!& �A n�!�@  ���,{=�> ? 
                                                                                       

=� > K�Z�!& gW� �\<? 
�K���� ;P��A�$, .��� :���(  ,��$0!���D &����,1g��SzT!& P��W� .��D V���W#!& K : p(���1 ����1

U&P!& PW� p�D 'q1 CaSs K��� ,��a!& :m!Z�@  ;�h�� u  CW#�!& g${1 ��1 :} ]3
 ����, �0!')� .,� *�T�E& GS� ���!& &'Wa)�& *+ ^��!�1 ���&'q+� �\^�D- &�/F)�2 2 3 3 3 2 3 2 2 35 2 5 5 5 32 4 4 45 3 2 3 6 3 3 2 3 39 3 23 3 3 93 34 44 2 3 4 43 2 5

:!& �A n�!�@ 9 35 5 3 4 3 5*'T!�3 5 4{? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ��U ����� > .� ^��U� t��s .,

HD PA�$, .� ��$� pD1 .D&? H!��UE ;c�#� 'A�? 
� V�W� .D %& PW� .�XK�� ; : .�, �0��T  ,C���PT!& G!+ ��$0!�D pW�!& �,1 �T!

*'!'(� ,fP!�� HSA1 HD tS#)� :�  ;��#�;� ] *1 %�D xPR�� �P��� �0�S� ��(�  ,~�
C��& f/A KZ�@  ;��$0!&? 

 Y N'�W!& f�\<"f��k��"= � ��� > .�� ,�!��Q pD1 .� ,pWS�!& t��s ., �(S#,8
HD V�W� .D& ?c!�� f`���+�? 

  *G!�#� H!'� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{J CD')!& :��MN1 , :" %& &'�P�Q .�/�!& ��0�1 ��9
��RD &'ST�� H!'�U�H"? 

�Py&'  Cdud H�  ^&P�!& &/| v�zF!& ��Pb�: 
G!�L& :H�W�)!&� HD ��T)A]&� C���#!&? 

C����!& :Ph `'hL& .D& �� K'(� �T\ ,*�T�E& ., H�r  n!< "#�� ., *1� ,^&�BE&? 
= 

�	� 
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= 
C�!��!& : �b�(� P�#� H�!��),& �P� *1� ,*�T�E& j��;)(, ., P#� �,L& &/A K��),& *1

*�T�E& Y= ?&.�T��� .D> 
G�#T!&� :�0{U&'$D &'ST�� &�`�(�&� �|'S(D &'�,- .�/!& �0�1 ��? 

− H#, �\/� �!� `� 1 &<+ *�T�E&� =j�a!�b!& &'ST�� > K�b�q o��Th "TR� H�r 
 H�!'(\ *��T�E& G�S� �!�b!& "T#!& cz� &<+ �,1� ,j��ST�� j&`�()�& ., .�P!&

=j�a!�b�!& &'ST�� &'�,- .�/!&� >�T�E& *r�  ��\L& H��\U G�!+ ��b��� /����{ *�
 H�!+ ] *1 �`�0RD f`��(�&� f`�()�&� gS(!& *�T�+ 'A� ,pWS(!& `�()�]& 'A� �:�L&

HD *�T�E& g$� �, "�D� ,%& K'�U &PTa, *1� %& ]+= ?pz�(�R!&?> 
−NP#k!& K��  : G!�#� K'(�=&'��,- .�/�!& ��0�1 ��� > *@�D ,*��T�E& G;�)(TD &'�ST�&

&'!&'�HD �(� �! ., &�`�#�� ,HD ��� ., ? 
V���W� .��D& K����X :" ����S� *1 ]+ &'���,- .�/��!& ���0�1 ���� *-���(!& Y C���- %& KZ���1 ���,

 *-��(!& Y g��'� P��� ]+ P�{1 P�Ta, v�aQ1 ., �,� ,�AP��� �A��,1� �0���[
H�, ^p[ Y g��#� �! H�r  g!�s pD1 .D pS� ]+"? 

 `'#k, .D& K��l :" %& m#T� &<+K'(� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{ n#T� �0�U@  
J�0! oT)�& p�#�MH�� G0�� �[ �1 ,HD �,@� ��q H�r  ;"?  

K�� N�AZ!& .� :"%& K�� &<+ :pW�!�  ,&'S# + &'�,- .�/!& �0�1 ��� �0�, "? 
K�� CT��q .� :"*-�(!& Y *���(� �, :}&'��,- .�/�!& �0�1 ��{�&U'�)!& Y H��r  , :§ ���
.�\�kT!& �0�1¨"? 

G!�#� H!'� :}*��T�E& GS� ���!& &'Wa)�& *+ ^��!�1 ���&'q+� �\^�D- &�/F)� ]4 43 3 2 3 2 2 34 2 3 23 2 5 5 5 36 3 3 2 3 33 3 94 44 43 2 5 3 3{ 
JCD')!& :��MN1 , :" �\^�D��1 &�/F)� ]−�A���B� *&'�qE&� ^��D�& .,− ,^���!�1 

U'�,1 Y �����R�)k�� ,.�TSk�T!& U&���1 �0��!+ *'R�� ����!& G�S� &'�,&` ��, ,�\
�u��! .�`�#,"? 

= 

�	� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

pWs�(!& K�� :"}&'Wa)�& *+{N1 , :K�(� �T\ ,&'W{1 :v��h1 G�#TD v�$)�& ? N1
�A'bF� ]� �A'#�z� ] ? v���1 C�D&�� ] <+ �'�qE&� ^��D�& H��aW�� %& i�q�

�0�, ?G!�#� H!'(D V��!& .�D �A��� �T\ �0��D �]&'T!& G��  :} .�/!& �0�1 �� ] &'��,-
^��!�1 eU�b�!&� `'0�!& &�/F)�{J �Py�T!& :��M ] *���`L& v�� v�(!& *1 .�W�! ,

 ��A ^���DL& *1 �R�W!& .�, g�SBL& <+ C���& f/�A Y ^���DL& �\/� �!� ,*&PDL& v��
^�D¯! oW)!& ?C�]'!& ., ����)k, CW0!&� *�k{E&� ?^�T��1 m!�� : *+ ,%& K'��U ���

B&U pS� m,P� p,1K�� ?�0SQ@ 1 C\�R, pA� CW :§n,1 pSQ ¨"? 
n!�, pD1 .� :" H!'�}&'Wa)�&{K�� , :&�U�)q+"? 

H!'� *��{ .D "��(, .� :" } ���!& &'Wa)�& *+ ^��!�1 ���&'q+� �\^�D- &�/F)� ]
*'T!��:!& ��A n��!�@  ����, �0!'�)� .,� *�T�E& GS�{p��#� , :K'�(� ,���$0!& :

 pW�!& G!+ &��h�A�"? 
 H!'�G!�#� :}*'T!�:!& �A n�!�@  ���, �0!')� .,�3 9 3 55 5 2 2 34 4 45 3 3 95 2 5 3 2 33 3{J CD')!& :��MN1 , :" .�,�

�T�:� �TS� Hk�� �S�� ,G!�#� %& Gb� P(  �`'T!& �0�!+ tS�� ^��!�1 �A/F)�8 8 4 2 5"? 
p�Ws�(!& K�� :" C����D p�A� ,C� �\ .��,��T!& o��T$! v��zq ���1 C���& f/�A �A���

�'� G!+ ��a!&.�� ���!&� .��,��T!& .��D C��]'!& o�z� Y C,��(!&  ? *1 C���  j�U�
�����!& `uD � U� ��$0!& GS� �a!& Y m!Z� �T�+ C��& f/A ? G�S� C�Ws�FT!� 

 ]@�D &'�Ws'q ,v��#!& `u�D .�, ��A��B� C��TD &'���\ .�/!& .��,�TS! pA �T�+ &/A
 `uD G��� Y �#W� �0! &'�'��  �'qE&� ^�D�& &'!&'����!&"? 

 G!���#� H��!'�=^����!�1 > �`'��T!&� C���'#T!&� ��b���!& p��!� H��D `&���T!&� ,p��!� o��Th
CWaT!&�? 

�]&'T!& U'Q ., : v/�!&� �0��� �� P�!& ,.�TSk�T!& U&��@D �AU�Wq+ ,�0)�`�b,
gQ��, �0)�!'� ,.�U�R)k, �A<�F�& ,�0��? 

= 

�		 
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= 
/A� ,^uq1� ��&'�1� &U�b�1 �0S#h� U���!& �]&', ���a� C��& Y C��& Y p0�!& &

^uq1� ��&'�1� &U�b�1 �0S#h� U���!& �]&', ��a�  ,���a)S!? 
=�Py�  :> "�A1� �`�#k�!& "�A1 .��D "Q��!& 'A <+ ;C�!�D C�TA1 *�T��! *1 G�F� ]9

 "W(� �! �P� &<+� ,K�T�L& K'W� Y �R!& 'A� ,U��!& "A1� C�$!& "A1� ,���(R!&
 ]� KP� ]� ��Q *�k�E& .,"�� ]� �� ? 

 ,����\ C���q1� C�'��` ���{1 H�S� p�W�� ,*�T�E& C(�({ �0  Y �&�a�]& *r  &/!w
 ,C!@k�T!& f/A Y V��!& ��\1 KZ)�& *�z�R!& *@D �S#� *1 e'� ,�0S�b�)! K�$, ]

" G�S� ���ThE&� C�k�!&� v��)�!& �'b� m!` ., �u�rD &'T�a  C�y�zD �b( 
��  .��q©D eP#�� ,f��\w�Sk, H�@D ��ThE&� C�k!&� v�)�!& ��{ ., &��"? 

 C��PD �P�)W� .�, HW(� ª@�� ]+ C�PD P{1 �P)W� �T  ,.�P!& Y �&P)D]& *@[ &/�A�
 .�k�!& ^���q .�, ��k��]& &/�A "�D�(� ��, ��S#� *1 nWk�{� ,��0SD�(�� H�)�PD `�;�

�0�&UP�&�? 
d G!+ *�T�E& "y�k, v�D Y *'TSkT!& �k(�& n!< "h1 .,��k�1 Cdu: 

K�L& �k(!& : ;��0! C�T{�!&� ,v'�/�!& "A1 *�T�+ j�Wd+ Y &'�k{1 *+� ,C�h�T!&
&'!�� .�{ &����1 ��1 ]+ : ,C���s ����!& o, o��� ] �T\ ,g�< *�T�E& o, �;� ]

 ����W�!& g����T  ,*��T�E& "�,�\ .,��, '�0  "�T#� ��! '�!� H�WS(D ~P�Q ., *1�w
� ,*�T�E& ",�\ .,�, �AP��U��!& K'q` ta)k� ]? 

&'!�� ��L ;C�h�T!�D &'T� P�� : K��T�L& &��q@  ,*�T�E& ., mk�! K�T�L& *+
N1 :&'T� n!/W  ,�A'�hU1? 

¡��!& �k(!& �,1� : GTk�, Y "�T#!& K��q`+ Y &'�k�{1 *+� ^]�A� ,C�P��'!& �0 
&'!��� .��{ &�����1 ��1 ]+ ,*�T�E& :*��T�E& ���& ta)k�� ] H��@D ~P�Q .�, ]+ w

 g����T  ,�y��W�!& o��Th g��)h&� ,j��Wh&'!& o��T$D ����� ,H��k�SD ��1� ,H���$D
= 

��� 
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= 

 �U&'F!�  ?] �1 &� �\ GTk� "A &'�S)q& �0��!� ,��,�, GTk� ] �AP�� ���W�!&8
H,` *'Sa)k�� &� �\ H�'Tk�8 H!�,� ?&'!��(  C�!Z)#T!& ��,1� : Y ����W�!& g����, *+

 *�T�E& ., ��q ���P!&.�)!Z�T!& .�D C!Z�TD '0  ,���!& Y "qP� �!�? 
�!��!& �k(!& : &'z��'� P�(  ,HS\ *�k{E& &'#Th ., �A� ,C��T$!&� C�k!& "A1

 '�!� ,�u��E& ���&� *��T�E& ��& �(a)k, *�k�E& &'S#$  ,����� ]� &� + u 
 i���� �AP��� ����W�!& g����T  ,pQ�#T!& ., ^p[� v'�/!& ., ^p[ H#, *�\

E& u�Q1 *��T�E& H�� *'��� u  ,H)�b#, ., g��U& �, UP(D H��T�+ i(� P� ,*�T�
 ,g�< "�D *����� .�/!& ,C!Z)#T!&� �U&'F!�\ C�S�!�D �u�E& ., H�'h�F� ]�
 *�P�()#�� ,*��T�E& "�,�\ H��'S#$� .�/�!& ;C�h�T!& C�T0$!�\ &'�'�� �! n!/\�

f�;��� ]  p��Q�#T!& *1!���� ����,�, f'��S#h "��D ,&'!���� �1 ,*���T�E& i� : .,���, '��A
H���W�D t��  ,H��T�rD? 

 gW��� ,*�T�E& "y�k, Y C�P)WT!& .�D �&Z�!& H�, @R� N/!& "QL& *r  CST$!�D�
H��, &'�(Sz�&� ,��#�Th C;���)T!& �&�sL& H�S� m(��& P{&� "Q1 ,H�  �0 &�a�&8 :

1� ,�#W��)� ]� i(���� ]� P���Z� ] P��{&�  ^p��[ *���T�E& *1 '��A Y o��T)$� ] H���
 x�R�!& .�, CW#�[ P�{&'!& P�W#!& K��T�1 Y *'��� ]� ,~���� *�T�+ P{&'!& gS(!&
 G��!+ V����!& �k��(��  ,H���S� Ck����T!& �AP��y�(� mDU�;��� ���d ,*���T�E& .��, CW#��[�

�`����Z!&� &��� E&� '��S�!& �0)���& ����s ,.�SD���(), .� ���s ! ! t����s nS��� ����s�
*�b(�!&� ����)!&� ��b()!&?! 

 .���D P���� ,j]u;��!& n��S� ^'R���! �WW��� *���\ N/��!& "��QL& n��!< �u���E& ����[8
H��!'(D ��&'��S!& n��S� .��� cR��\� :" .��, ;*���T�E& Y ~����!& f/��A �&Z��� "��Q1� 
,C�!Z)#T!&� ,C��h�T!&� ,�U&'F!&  ����[ *��T�E& &'�S#h ���1 ,�A���B� C��T0$!&�8

� �S  ,H#�Th mWd H;#D mWd &<+� ,H#�Th K&� H;#D K&� &<+ &P{&�5 5 8 v�A/�D &'�!'(
= 

��
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= 
H;#D ^�(D� H;#D ???C!Z)#T!&� �U&'F!& m!�� �d : &<r�  *�T�E& ., �0S\ j���z!&

 ����W�!& g{��Q *@�D &'�T�a  ,f�y��� gA/�  *��T�E& ��#D g�A< �0;#D gA<
*�T�E& ., ^p[ H#, ��!? 

C���T0$!&� C��h�T!& m�!��� :�#W��)� ] &P�{&� ����[ ]+ *���T�E& ���!8 8 ? `���$, ��,+
gS(!& t�Pb�&'!��� ,C��h�T!& K'�(\ *�k�S!&� gS(!& t�Pb� �1 ,C�T0$!& K'(\  :

 N< �&��q+ �Z�S�  ;H;�#D g�A< &<r  ,H�, &^Zh jU�Q K�T�L& H�  ��Sq`1 &<+ ��L8
 "�y]`� ��&'! H! *'�� P� .�! ,�U&'F!&� C!Z)#T!& K'� 'A� ,*�T�E& ., ���W�!&

H,P� GS� �0,P#D KP)k� " ?�WSzT!& Y tW� �, *��D�.����& .? 
K�L& gSzT!& :*�T�E& "y�k, Y ����)!& G!+ N`�T!& �&�a�]&? 

 C!@k�T  ,.�TSk�T!& ����{ Y ��d��T!& C��P(#!& j� &�a�]& �zq1 ., ^�hUE& �)#�
 C�� �#, Y U����#T!& p��A� ,H�����1� .�P��!& "��Q1 ����L ;C���P(� C!@k��, ���A1 *���T�E&�

�  ,x�RT!& ., P{'T!&� ,� ��!& ., .,�T!&w U��d- H�! *'��� *1 PD ] �0�  �&�a�]
p,u�E& oT)$T!& Y CT�:�? 

N���AZ!& K'��� n��!< .��,� ,&P�P��[ ���,< ^���hUE& �!�b��!& cSk��!& �< n!/��!8 8 :" ���, 
^�hUE& ., HSA1 GS� ��1 C�PD �u�E& Y m�P)D&5" p��(!& n��[ K��� , 

�0�  :"�'� �Wq1 �A "�`�)� K��� , :" �'�q1 ^p�[ ^&'�AL& ., ��! C�,L& G�S�
^�hUE& .,"? 

 C��ST#!&� C��`�()�]& �P�W!& �y��� U��d- m���  ^��hUE& U�d- *r  n!< Y &'�PQ P��
 �'b��!& Y ��:� ���Td ~u�sE& G�S� .��� ��! C��h�T!& �P��(� *1 �T\ ,e�qL&
 C��!Ph C��!�#��& c��&', �P��!� p�A ��T�+� ,N'�� pS(� `�0)h& �P�!� ]� C���R!&

u�!& xU��#T!& ���� 1 ~���!& .�, C��h�T!�  &/�! ,C���PW!& ~���!& .��D C��{�z!& C��,
 %& t{ Y ms�  p)!& C!�;!&− ¤ − H�,��{@D ����(!& �P��� H�)��s �P�#D n!<� ,

= 

��� 
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*�T�E& GTk, .� "T#!& �&�q+ t��s .� n!<� ,G!�#�� H��aW� H)#��[�? 
.�( ��T!& ��\1 �T  ,.,�, H�1 *�kS!�D H�u�+ `�$, �SkT!& p��� ] <+ &'!��� .�/!& 

G!���#� K���� ,�|'��S� .,���� ���!� �0A&' @��D ����,- :} %���D ����,- K'��(� .��, V����!& .��,�4 4 9 93 35 5 3 2 3 34 4
 .��,���TD ���A ���,� ���q�& �'�!���D�3 3 2 3 34 4 42 5 2 34 45 4 2 4 2  ]+ *'�P��F� ���,� &'���,- .�/��!&� %& *'�`���F�9 4 3 35 53 2 33 53 33 3 35 4 49 3

 *��#R�� ��,� �0k��13 55 3 2 35 3 52 3 2 3{��(W!& � :� −  C���A/!& C� �#T!& `��$, p���� ] H��1 ��T\ ,
K���#� K���� ,&'���,�� ���!� *���T�E& ty���({ &'�� �� �'��� .��, ����  ,*���T�E& ty���(aD :

} .�Pk��T!& C�W��� *��\ c��\ �:���  &'�S�� �TS� �0k��1 �0)�(�)�&� �0D &�Pah�3 3 2 ¥ 3 5 3 2 3 3 3 3 34 4 42 3 5 3 5 5 35 2 8 2 5 22 5 25 3 33 53 32 2 2 3 53 4
=��>{"T�!&  :��? 

��T0�� ,*�T�E& "y�k, Y ����)!& G!+ C�`�T!& �&�a�]& v�W�1 GS� �'�'!& ��A 
pA�: 

−]�1 8 :�U&'��F!& '��S�! "��#  �`U ^���hUE& *1:  P��#D j@R��� C�,u���+ C����  C���h�T!&
 C{�W)��&� �����)!& ��  o ` &�`&U1 ��L ;�U&'F!& 'S�! "#  `�\ ,�U&'F!& U'0�4

CSW(!& "A1 "#$! ,�U&'F!& eP! ^�,P!& &�P�h� ��T\ ,&U���\ &'k��!� .��,�, �0S\ 8
 �U&'�F!& K'� `�k  GS� *]P� pS(#!& �:�!&�  �����!& �'b�!&− ��T�1 p��#� ��,

.�!`�#), .�$0�, �@R�!& /�, ��'�� �!−? 
 C��T�� .D& �u�E& ��[ K��− %& H�T{U − :" �APb�� �'�� ^��hUE&  P�{1 ��T�+ 

U��\ &'k�! .��,�, �0S\ CSW(!& "A1 "#h8&"? 
 ~��!& .�D C�{�z!& C�,u�!& xU�#T!& ���� 1 C�!Ph C�!�#��& c�&', Y &'��q P��
 '��A� *���T�E& Y p�����1 .��\U .�'��� p;��)(� p��)!& ,�0)�P��D Y &'��#�'  ,C����PW!&

""T#!&" H�'��', �Wb��! ,p�(�Wz)!& g���$!& Y HD�a�Q1 .��D �u�F!& U'�z�� ,
 ����W�!& g���, ��{ ��y�!&=p�ST!& t����!&> *��\ *1 P�#D ,−tD�k�!& Y− *��T��

 .�`�;�), .��$0�, G�!+ ��,L& K- U'�z)!& &/�|� ,C�)�!& .,� CD�ab!& �y��� ��S��8
= 

��� 
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= 
 K��T�L&� P�y�(#!& Y @�zFS! v��W!& C��PW!& f/�A m�a)  �T\ ,C(�(a!& GS�− %&� 

*�#)kT!&−? 
 "��#�!& �`U P�{ P��� c��(� ��! ��,L& .��!�−����'� ����', cSk�!& ���0�, c��� p�)!&8 8 

  ��U'zFD �0TS#!− ,C��PW!& f/�0! &�P�#� .�/�!& �u��!& "A1 P� GS� f���$� "D ,
H;�&'�� *�T�E& v�D Y 8u,�\ �WA/, �0�S� &',��1�8? 

−������d 8 :C��Ss�W!& H��,�&'! �0,&Z��)!&� ,p��(z�T!& ���dL&:  ��R��!�D C���h�T!& "��0h *���\
 ���0(S#� Y �WW���  H���� �0���&��+�8− C����&< ����A�@D �0,'b��q o P��! j&U'b��� �1

CW��B−tz�T!& P�&'(D −j��b!& p�� pSQL& �0�'�', *�\ *1 P#D− ��A'S#$  ,
 ���!� ,*�T�E& C�;� �0�,� ,C,�� C� uF!& C��:�!& ���;(!& Y ��a� ��U��#, �TS�8

 �0�  �'b�S!− jPh� *+ − "�Q1 H��, t�Sz�& N/�!& V���L�  ,C�'��d C���, ]+ 
 .T, �A��B� C�h�T!& P�� *�T�E& &'�)Wd1 ���{ ,tz�T!& 'A ,*�T�E& v�D Y "�

 f'T��1 ��,= C��A�T!&> C���A�,� C�(�({ `'�h� H��  �R�� p��(z�T!& P�a!& *1 n�!< ,
 Y �'��!& `&�� 1 "����� ����),�D ^�;(!& p�#� �T, ,��#T!& `&� 1 o�Th �0�  N')k�9

C�A�T!&� C(�(a!&? 
'��A ]&���� &'#���' 8 :��D&'h Y *'���aW� &�/��q1� ?*���T�E& ���, v'S���L& G��S� H

 c���#)!& ., Pb(� N/!& p(z�T!&"C��A�T!& U'b��" Y ��aW!& *1 n�!< ;&'S;�   
 �`�$T!& *�T�E& C�A�,− �0T�ZD− e`1 ,C����#!&� C���&/!& ��0,�&'! .�D t���)!&� 

 ��T�+� ,C����#!& ��&'�S!& .�, ]� C�A�T!& Y 8uq&` ��! "T#!& *@D ��a!& G!+ �|
 "�W� ., 'A"��#!& ��#!&"? 

 &�U'b��)�! ,*���T�E& j���hU` .���D x�R��T!& p��S�!& UP��(!& �&�F)���& &�`&U1 ����L
 &'SqP��� ]1 ����#�Ws *����  ,C�����#!& H�����Q .��� KZ��#TD H��)(�({� *���T�E& C���A�,8

 H��k�SD ��(� ��!� H�WS(D ~Pb� ., P�� �0S,��D �`'(�, ��L ;*�T�E& Y K�T�L&−
= 

��� 
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C���S!& C��!]PD−� ���!� *���T�E�D ����1 .��, �1 , �����[ "��T#8−  C���U�$!& ��P��{ C��!]PD
�0T�ZD− ,��T!��D �U&'�$!& "T� �\< ., C�!�q *�T��! �0��U�#� j^�h n!/D� ,

`�()�]& �1 t�Pb)!& 'A� P{&� pWS� "T� Y �U'ba, "D? 
pA� ,n!< GS� mW��� p)!& �y�)�!& �zq1 G!+ U�b)q�D �U�[E& .�T��: 

−gS(!& Y �`�W#!& �'0�, U�ba�&  : &/A� K��TA+ G�!+ e`1 �`��W#S! t�;�!& U'b)!&
 .�, N`��� ] ���,�, U'b�)� *1 H#��'D *�k��E& �W�Q@  ,*��T�E&� �u�E& *�\U18
 *L ;C���R��!& c�!����)!& .��, m�S�)!& G��S� o$��[ ���, &/�A� ,�����[ �u���E& K��T�18

"T#!& x��� C�P!& gB�� �0)#�WzD C��RW!& ���!&? 
−!& .� p0�!&� ���#T!�D �,L& K�TA+ ���T : Y �`��W#!& �'�0�, U�ba�& GS� ^��D8

,����a!& Y ��d1 ��0! ���! C�d�U', j&`�#\ e`��  C�PW#)!& �y�#R!& maWQ1 ,gS(!& 
 &/�0! C�$�)� �`��W#!& ., o ��!& "T#!& �&�q+ �� &/0! ,�0\U�� U/#� ^�hUE& *�\ *+�

 "0�� &/�0!� ,N'��P�!& "T#!& "D�(, Y �`�W#!& maWQ@  ,��a�T!& U'b)!& "�W(�
 ,*�P()#� �T�  *�T�E& �U�#� ] ��L ;�u�E& K'QL C;���T!& C�D��!& U�� L&

~�F� �! pWS(!& t�Pb)!& ���k −�0T�ZD−?! ! 
−C,L& Y x�R!& �A�:, U�R)�&  : ,py��hUE& p�,u�!& �0��T!& *1 G�!+ n!< `'#��

# 1� Hy�T�1� %& C�D'D�D pWS� `�()�& `�$, 'A P�{')!& �)�& x�R!& *'�� ]� ,H!�
�0T�ZD `�$�E&� tSF!& Y C�!u()�]& `�()��D ����(, ]+8! �W�Q1 n�!< GS� ^��D ,

 P��{')!& CTS\ K'!P,=%& ]+ H�!+ ] >N1 : G�S� U`��(!& '�A H�!E�  ,%& ]+ t!��q ]
 py���hUE& �����!& &/��A gWk��D� ,�AP���� `'��W#T!& f����#, ����!� ,t��SF!&� �&��q]&

T)$T!& K'a� ��0�  P�W#� C��d� PD�#, G!+ �0S�'a�� ,�D�(T!& ^��{+ G!+ p,u�E& o
 �P��{� gA/��T\ C���`�a!E& gA&/�T!& U�R��)�& G��!+ ���,L& U'�z� "��D ,G!���#� %& ���B
 G�S� ^��hUE& ^��TS� ���$� ��!� ,C; &�!& gA/,� ,p�kS�!& �'b)!&� ,`'h'!&
= 

��� 
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= 
 "�D ,*��T�E& "�Q1 GS� �d�� ] n!< *L ;&��\ n!< U�W)�&8 ��A C��h�T!& C��!�B *+

C�S�!�D ��q�& Y v�(#!&� P��'!& *����� .T,? 
−��!�d 8 :*��T�E& C�(�(a! 'S�T!& �0�!&:  "�T#!& *1 G�S� o�T$� *1 C��h�T!& `����

 N'���S!& ��k���)!�D .���$)a, ,H��,'0�, Y 8u��q&` ]� *���T�E& *���\U1 .��, ����\U ����!8
 *�T�E& �SzbT!−�(  t�Pb)!& H�@D−S� .�!P)k, , PA&'�[� ~�()�[]�D n�!< G

n!< 'a�� �0)�SD KZ� *-�(!& *1� v�#!& K�T#)�&? 
 *1 �0TA'��� gWk��D *���\ ;f����#, c����#�� *���T�E& C��(�(a! '��S�T!& ���0�!& &/��A�
 .��, ��b��#!& ����F!� ,H;��#D v�A/��D H��S\ H��D�A< H���, �Z��S! ���W\�, *���\ '��! *���T�E&8

 *�T�E& ��T)h& H�, �ZS!� ,�U&'F!& K'� 'A� ,*�T�E& &/A� ,iFR!& Y ���!&�
 �y&���!& x���� j&U'�:aT!& v����U& *��\ ��TS  ,f�PT)�& N/!& "Q°! c!�F,
 p�S(#!& ��:�!&�  ������!& �'b��!& m���\� ,j&`��()�]& ] K�T�L& ��h ., 'A
 �&���q+ G��S� �0����  �y���� m��(��& ,C��!Z)#T!&� �U&'��F!& K'��� `�k��  G��S� *]P���

�� Y f�b�{� ,*��T�E& GTk�, .�, K�T�L& U����+� ,*�k�S!& K'��� g�S(!& t�Pb
 �1 C;����!& xU��� "�:�  ,U'\/�T!& "�QL& ��0! �Sk� G){ H��b(�� *�T�E& �`���
 *��T�rD H���T�+ �&��k�TD ���b�)!& .�� �0;#D �U')� �! "D ,��,�, ��aT!& g���,8

"QL& &/A GS� ^��D .��W�!&� C�yuT!&? 
  ,�PWS! U'0� ., �0�!& &/A H�!+ K- �, "h1 ., �u��E& ��[ .�D P(− %& H�T{U 

−K�(  ,n!< Y ��ab!& �0�T!&  :" Y �`'�h'T!& µ��!L& *1 �S#� *1 p�W�� �T,� 5
 p�W�!& C�0h .�, ��| P��U1 �,� �A��k�� ��� &<+ ��Pa!&� *-�(!& � Y �)�a� ��!

^��0(�!& K��� &/�0!� ;�A���B ]� C��S!& "�A1 K&'�@�D K]P)�]& G!+ n!< : ^�T��L&
1 Cdud�&'�: 

���\Z!&� �ub�!�\ ;��R�!�D fP�{ ��#� �'�5?  �TR�!�\ ;C��S!�D fP�{ ���#� �'���5
= 

��� 
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�T(!&�? 
H�!'� Y ����#T!& ¢�!� ,�W(!& ¢�S\ ;��#!�D fP{ ��#� �'��5 :} .A���[���9 35 5 4 3

���#T!�D4 5 32 2 4{^�k�!&  :�n�!< '�a�� , ??? ��a!&� ���b�!&� ���\Z!&� �ub�!& ���� 
 K'����!& .���D P��� n��!< '�a�� � ¢���! n!/��\� ,H!'���U� %& �u��\ Y ���| `&��� ���,5

 H���D ��, ����D �A�k��� *1 P�{1 `&U1 '�S  ,��A��#, ���#� x���A .�,� ,�A��B� �TF!&
 pW�!&� ���h .�, x&/�  ;��0)!]` H�h�� �0��()�[& Y �u��!& �,1� ,H�, "W(� �! ;

��(!& µ��!1 CT�{ *��D� �S#!& Y �`��� 'A� ,���{L& "�S#�� ,*��W!& �S� .��! ,*-
&/A GS� c�')� ] �| `&�T!& C �#,? 

 pW�!��  ;H�S\ &/�A .�, ��:�1 ����!&� ~����!&� �u�E&� *�T�E& ��&� � .��D P��
 ~�()��[]�D n��!< G��S� K]P)���]& G��!+ H��#, ����)a� ] ������D µ����!L& f/��| `&���T!&8
 f/��A j��Tk��, Y �'��h�!& g��$� &/��0S  ;n��!< '��a�� v���#!& K�T#)���& PA&'��[�

+ ^�T�L& .�, C�,'S#, ^�T�L& f/A ¡�#, "D ;��\ ��[ H�r  ;H!'�U� %& *��D G!� �
 Y C��h�T!&� �U&'�F!& H�!'(� ��, "�,@� .�, "�\ "D ,C,�#!&� CQ�FS! CST$!& ��{
 %& C��s *1 U&�z�]�D �S#�� ,K'��S! c!�F, H�1 U&�z�]�D �S� *�T�E& G�#,

 "\ "#$� .�� �! H�1� ,*�T�E& ��T� ., H!'�U� H��1 ��S#�� ,&� ��\ ��W�< g�<1 .,8 8
 pW�S! &'!�� �,'� *1 UP� '!8� : ��(�� n�[ ���B .�, ��D'S(D HD ��)�h �TD .,�� .a�6 4 5

 ,pSb�� u�  ;H��� m��� HD j�,1 �T, ^pRD n#�z� ] ��1 ]+ ;.��`�0R!�D ��)�k!@D9
#!�D p��� ]� ,C���,L& N`��� ]� ,��P�a!& ~Pb�� ]� ,�a� ]� ,�'b� ]� ,P�0

 ����� ,�TF!& v�R�� ,HD j�,1 N/!& ��F!& ., ���[ "#�� ]� ,�{�!& "b� ]�8
 /�q@�� ,n�),1� nD�a�Q1 ., H�S� ��UP� ., ")(�� ,�A�:!& ��Z!�D �U�aT!& j&�<

 p�W�!& *1 "���� �A'�)� *�\ "A ;ny&P�1 o, nS��(�� �;�1 nS)(� "D ,�0!&',18 �
���0! K'��(� : ,*���T�E& 'S,���\ *'���,�, �)���1 ,C��,��(!& �'��� p)�����[ "��A1 .��, �)���1�

= 

��� 
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= 
 ?U���!& ����, P�{1 "qP� ] *1 ��! Gh��� ! H��1 U&�z��]�D ��S#� �Sk�, "�\ "�D

�0! K'(� :n!< ., &'D')� �! *+ �|��U v�;�� ,HD m�h �TD V��!& ��\1 �)�1? 
 p�W�!& .��� �! ~U�k!&� �<�(!&� ¡&Z!&� �TF!& vU�[ *1 �S#� �Sk, "\ n!/\�

 ���, �0S#$� ^]��A *1 .��W� H��� ��&'�)T!& "�(�!&� *-��(!& "D ,�0S)� g$� .�P
 �<��(!& P�Sh *-��(!& Y %& ��\< ��T\ ,�u�E& .� P��T!& CD'(� ��B j�D'(� �0!

 pW�!& .� ��&'), &/A� ,~U�k!& oz�� ¡&Z!&�� u�  ;�0S)(! .�P��, &'��\ '!� ,
 K'��!& .�` ., U&�z�]�D f`�k  �S#� �T, .�!'(!&�"? 

 �`��$, C���A< C�;�� *��T�E& �)#� C�h�T!& *1 �,L& C(�({�− �1 �(�Pb�� �0�Tk��8
C �#,− Ph'� ,i(�� ]� P�Z� ] C!�Z#,� �P,�h �`�T\ gS(!�D C�;(!& f/A tS#� 

 C���\�a!& �1 U'#R��!&� *&P���h'!& Y ���d1 N1 �ZS)k���� ]� ,C��S,�\ gA/���� �1 C��S,�\
C,'S#, C�1 "�, pA "D ,�P�!&� �1 C����UC��k�S  C!'(,  ! ! �0!'�Q1 j^��h &/�0!

C���k�E& C(�(a!&� "(#!&� ��z�!&� .�PS! �,�T� C� �$, C�`�()�]&8? 
−�#D&U 8 :P�'!& �'b�D ��$){]&:  &'�T0  p�)!& P��'!& �'b��D C��h�T!& �)�{&

 ,C���zW!& ��P�{ Y ��T\ ,"�T#� �! '!� G){ K'(!�D ^�h .T! *�T�E& K'b{ �0�,
{� ,C�U�$!& ��P{� C��/{ ��P l, 

 *��T�E& Y x�R�� ] H��1 ��0�, &'�T0  p)!& ,j��,'T#!&� �'b�!& ., n!< 'a��
 j&U'��:aT!& g����U&� ,���0\�  j&`���W#!& H���S� m��Wh� .��, *1� ,j���Wh&'!& "��# 
 �'b�� .�, �0SD�(� �, �'b�!& nS� "hL &'!�1� ,tSzT!& *�T�E& ��& ta)k�

g��U& .T� *�T�E& p�� �0�  p)!& P��'!&v'�/!& �#D ? 
 ��,&�1 .�, m�S�)!& G!+ "�T�� ,"T#!& x��� C�P!& gB�� �0)#�WzD C��RW!& ���!&�
 p�Q�#T!& C��U�TT! o��R)!& ,P�'!& �'b�D ��$){]& GS� G�W�& n!/! ;��R!&

j� &�a�]& ., n!< ��B G!+ ,`�0$!& x��� ,�`�!& P{ U���+� ,�y�W�!& v���U&�? 
= 

��� 
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−�k���,�q 8 :UP���(!�D �����$){]&: &������Q1 C���dud "���s�W!�D UP���(!& Y *';���y�F! :
 H��D *'D/���T!&=C��!Z)#T!�\> H��D p��0�!&� ���,°! *'# &P��!&� ,=C����$!&� C���T0$!�\> ,

 v�!& GS� *'���z!&�− ¤ − UP(!&� �,L& .�D H#T$D =C�k�SDE�\> �[ ^]�A� ,
cy&'z!&? 

,%& ��,1 ��#��+ Y ��0#, m\��[&� ,g���� .,Z�D �AP�#D C��h�T!& j�0� P�� 
 v��(#!& *������ .�T, ��A C��h�T!& C��!�B *+ "�D ,P���'!&� P�'!&� ,*�T�E& �,1�
 C���`�a�]& .��, c��y&'s H��S#�� ���T\ ,����1U ����q�& Y P����'!& *������� �1 ,C���S�!�D8

C�h�T!& C��$!& ., C��s�W!&� Cz,&�(!&� C�kS�)T!&�? 
S(!& t�Pb�)!& *1 e��� ,*��T�E& C(�({ ., "T#!& ��q1 N/!& £h�T!&� p���� p�W

 UPb�� ��! H��1 �&` ��, ,p�Q�#T!&� `�a!E&� ���!& ., "#  �, "#  '!� ,*�T�E& Y
 "��\ *'��S#$� C���h�T!& �u��B *1 P��$� n��!< "��h1 .��, ; �����D ����S  g�/���� .���

*'!'(�  ,j���s K�# L& :N1 ,UP�(!&� ^�;(!& ��( &� P(  �,L& ���!�q *+ : ����!�q
~�  ]� ,H)��R,� fUP� ��#s1� f�,13 3 ��R�!& .��D� UP(!&� ^�;(!& .�D C�h�T!& P�� 

 %& ��s1 P(  �TAP{1 ��s1 ., P{&� ^p[ �T0 −*'!'(� �T� %& G!�#�−?  
 .�P�!& .�� ���P�!& ����a!& KZ��� ,*��T�E& C(�({ ., "T#!& �&�q+ GS� g��� P��

�0�, CT�:� U',1 ,UP(S! N�$!& U'b)!&� :p#k!& �P�� ,%& "�W� Y `�0$!& x�� 
 C���k�!�\ ;C�,L& Y C��'�a!& j]�$T!& x��� ,G!�#� %& �0�TD �UL& �U�T� Y
 e`1 ��, ,�P$)k�T!& ���;�(!& C�$!�#,� o�T)$T!& ^���D� C �(�!&� ���!&� `�b)�]&�w

CT!�T!& �y�)�!& ., �A��B� ,*���z!&� �S:!&� `&PW)�u! ��)!& �uk)�]& G!+? 
 &�P�()�& �T��{ ^]�A *r  CST$!�D�H�!�# 1 .�� ]��k�, ���! P�W#!& *@�D8− gk�{

�0T0 − C��#W� .�� �0k���L U/�#!& &',P�(�! ,*��T�E& C�(�({ .� "T#!& &'h�q1 ,
 ��1 ChUP! ,*�T�E& "y�k, GS� ��&� ��d@� �$S! *��  ,H�� C�!��kT!&� "T#!&� �
= 

��	 
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 j���s �0!�# 1 "\ *'S#$�−tW� �T\−? 

−��`�� 8 : C!�a)�& �A&'�`=�!& .�D oT$!&.�;�(:>  �AP��� C�S(#!& �U��;!& f/A
K'��(!& ���0�S� G���W�& : �A`'b��(,� ,*���T��! C���R��!& C��(�(a!& Y j�����)!& �����),�D

 &/�A� ,P�{&'!& iFR�!& Y ����!& g#�[� *��T�E& g#�[ ���T)h& ��A .�;�(�!�D
 .��D "�D�()!& v��D .�, '�A ����!&� *��T�E& .��D "D�()!& *1 GS� ^��D ,�AP�� o�)T,
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 K'qP��D �0!'�(! n�!<� ����W�!& g����, &������  "�QL& &/�| m�,Z)!& �U&'F!�� 
 C��#�Wz!& C�$�)�!& m����  ,j���)!& C!�a)�& e'�PD �0,&Z)!& o, *�T�E& Y "T#!&

n!/! :S� *1 ] H��L ;����!& '�A� fP� H! &')Wd1� ,���W�!& g{�Q .� *�T�E& &'W
���!&� *�T�E& .�D Cz�&�? 

 "�QL& x&< Ca�Q j�0:)��& ,�U&'�F!& C���  U'�0� P�#D C�!Z)#T!& m��W� �T! �d
 ����W�!& g����, .�� *��T�E& p��� Y �U&'�F!& H��!+ jP�)�& N/!&− e'��` '�A�

C���R!& C(�(a!& Y j���)!& C!�a)�&*�T��! − "A1 N`��� j1U �T! ;j`&U1 �0��! 
 �U��;�S! �0)�!��F,� ,�0��S� o��R�)!&� ,�U&'�F!& C��PD U����rD �0���D �T�  C�k!&

,C�k�!&� v��)�!& "y]P�D ��()k�T!& C���R!&  g����, ������ �P�� G�S� ���ThE&�
 ta)k��T!& .���D ��&��k��, Y C���S(#!& �U��;��S! �0)�!���F, �;���1 j1U� ,�����W�!&8

v&/#S! ,�AP��� ����W�!& g����, 'A� n!< *�` 'A ., .�D� ,� ��!& 'A� ��!L& 
.��U��;!& .�D oT$!& j`&U1 : �U��;�!&� j����)!& C!�a)���D p;(� p)!& C�S(#!&

 mk����)  ,����!& ���] ����W�!& g����, ~�(a)��& �P�� G�S� KP� p)!& C���R!&
.��, U&����!& j`&U1 ����{ .��, m;������ H���&< m���'!& Y ���0��! n!/��! ,������)!& 
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 ����& ~u��s+ G��!+ v�A/��!&� ,f������� �P��� H���&< m���'!& Y� ,�����W�!& g�����,
"t���!&"H�S� ? 

 H��!+ P�)��& N/!& "QL& C,u� G!+ �;�1 pA mWA< ��r  ,�0��  G)RD C�h�T!& �,18
Z)#T!&� �U&'F!& ., "\ G�S� ^���D *��T�E& C�(�({ Y j����)!& C!�a)��& '�A� ,C�!

.�;���(�!& .���D o��T$!& C!�a)���&− .�)�y���z!& ���)S\ H��D m��,Z)!& ���, *1 �;���1 j1U� 8
 ,�����W�!& g�����T! *���T�E& c��Q� j'��Wd G��S� C��!&P!& C���R��!& "y]P��S! c!���F,

 GTk�, .�, "�T#!& �&�q+ G!+ n!< �A��P "*��T�E&" Ku�� gW�� *1 ��0�, ���� 8
�!& gW�� *1 C� �#, G�!+ t� '� ��!� ,*��T�E& C�(�({ Y "�T#!& ��T0!�q`+ 'A .�)��5

 o��Th ��0�� m����� p�)!& C0WR�!& nS)D �#�Th �0,&Z)!& 'A ,t�(a)!& P�� Ku;!&8
�P���!& ��&'S!& nS�? 

 *+� ,C����T$!&� C�k��!& "��A1 m���!�q p��)!& ~����!& n��S� m��#Th P��� C0WR��!& n��S) 
*�T�E& C(�({ *��D Y &'�S)q& CSb�q C�(�(a!& f/�A "�#h .�, ^&'� ;�0�, "\ P�� 

�P{&� : CW\�, C(�({ �0S#h �1 ,C�h�T!& �A�−C�P��'!& �A�− GS� *'(�), �0  ,
 ���1 n�!< ,*��T�E& Y �#W�)!&� j����)!& C!�a)�& e'�` 'A� "QL& x&< �&Z)!&

�P�{&� CSbq *�T�E& &'S#h : v�A/�D H�D�A< �ZS)k�� H��  j����)!& K'�W� &'�S#$ 
D '�A� H;��(� H�SF� *1 H�, �ZS� *�T�E& i(�D K'(!& *L n!< ,H!uaT�&� H;#

 o�, ���(�!& ���T)h& v��D .�, H��L ;o��)T, '�A� *��T�+� ���\ P�W#!�D �'�(�  ���!&
j���)!& *��,rD K'(!& o�),& &/! ,P{&� iF[ Y H;�(�? 

q H�! ��,1 *�T�E& G�#, �0  Y v&'b!& �`�h .� �&�a�]& *1 G�F� ]�� ;H��U'z
" .�, f��B Y @zF!�\ ]� , Pa, ��& Y @zF!�\ ��! *�T�E& ��& Y @zF!& *r 3

 ����!&� �u��E&� *��T�E& ����D C�(S#), ���q�&� ���P!& ���{1 m��\ <+ ;^�T�L&
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pA� ,v�W�1: 
−]�1 8 :p�PW!& �0SQ1 ., �0�uz�&:  ^p[ *�T�E& *1 GS� �0WA/, C�P��'!& G�D

 ,e��q1 �P�D P����!& p�P�W!& "�QL& &/�A .�� ������ ,1Z$)� ]� g\�� ] P{&�9 3
�0�,: 

� −!& Y f`'�SFD ���a!&� ����W�!& g{�b�! �A����� U���:  ���B ����W�!& g����T 
 .,�,−C�P��'!& P��− ^p�[ �AP��� *��T�E�  ,����W�!& H�D���U�D K&� H���T�+ *L ;

&/�A G�S� &'�D �d ,HS\ gA< H;#D gA< &<+ P{&� :,P���'!& <����rD o�z(!&  `'�Sq�
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 C�T�� .D& K��− %& HT{U − :"*'�!'(� C!Z)#T!&� �U&'F!&�  : ����W�!& g{��Q *+

 ��T\ ,�y��W�!& "�A1 .�, H��1 U���qL& ��#D Y *'�TA')� P�� ���+ ��d ,U��!& Y PSF�
�W�1� p��S�� *���T�� Y �U&'��F!& �A'��)�wU����!& Y *�P��SF, ����1 ���T0� ??? *'���W��

.�)Ss�D .�),P(, GS� �0WA&/,: 
�TA&P{+ :�y�W�!& "A1 ., ��u  *18 ?C����!&� :U��!& Y PSF� ���W\ g{�Q "\ *1? 

 ,H��uzD �S#� P(  K�L& �,1� ,~usE& GS� "s�W  ¡��!& �,1� ,"s�D .�!'(!& u\�
H�  c�')� P��"? 

� −��!& C���$a! �AU�����+ C���R��!& �����{L& �#W��! �0S���z#�� ,C�k:  m���!�q P��(!
 K'��!& C�kD ��)!& ��$){]&� nkT)!& ., *'TSkT!& H�S� �, C�P��'!&� p��  ,

 nk�T)!& &'�S�B1 ,�����!& *-��(!& �A��:D P�PR�!& nkT)!& H�  &��0�1 N/!& m�'!&
�AP��� *-��(!& �A��� c!��q ��, &�`U� ,H��, ��&'�)T!& G){ N'W�!& ��Pa!�D!+ , ��,

 ��Sk)D �0)!]` .� �0S�z#)D �,+� ,.�(�!& P��� ] `�{- U�Wq1 ��'�D n!< Y .�S)#,
"��@)!&  .�, ª@�� ��, "\ &'; �  ,CD�ab!& t��s ., m�1 ��L ]+ n!< �,� ,�0�S�
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 GS�"F!& v'h��y��$!& ��,E& GS� ���" &���0�1 �1 ,&�@�zq1 �1 &'�TS� ^&'�� ,

 �0k���1 .�, &�/�F�& �1 ,`�P�a!& C�,��+ .�� ��b�(� �0��  *�\ �1 ,��a!& Y &U'h8
�Wh&� *'�� /���{ H�S� ���F!& *r  ; o��R)!& Y % &`&P�18? 

H)#h&�T  &/0!� ,C���R!& ���{L& C,��+ ]+ �Z�, ��,�! *��� ] ��1 �T\ f`��()�&� 
 �1 �0)�Ty1 G�S� �0h���q� �|���{ ����\ G�!+ C��:�!& f/A j`1 P(!� ,N`�� �,1

��,E& f�$� C�s�F!& ���{L& f/A ^&�+ ��#�Ws &�,1 �)#� &/A� �0��!�F, CTy18 8? 
 Y n�!<� ,H�)��U ���\ Y �WW�� ���,E& ���\ &��)���  .�,'��aT!& ����)!& K�s �T\8

�0!'��� :"P��(  ����,E& ����\ &<+PA�R��!&� �0���, g��y��!& C�����!& j����\ " ����L ; −
�0T�Z��D− &�P����� �0���, .�������!& *+ "��D ,�0���S� �]� �����a!& n���!�@D &'���U

., .�)k� �!� ,���WBU /���� Y ���a!&  &'�,'(� ��! ���L ;^��TS#!& ����)!& ���{1
�'�aT!&� ���a!& GS� ����)!�D ��a!& Y �0Wh&'D ? ����F!&� ��,�! �A������

 �0S�Q1 G�S� ^���D ,H��� *��T�E& K&�� gWk�D *��\ ;��&'�! .�, n�!< o�W)� �,� H�S�8
P���!&? 

−������d 8 :K]P)���]& ~���s� ,�'b���!& ���0  Y �A���zq:  �A&'��:D C���P��'!& /��q1
 o�T$!& ]� ,K]P)�]& P�&'� ]� ,�'0�T!& C!]P! U�W)�& ]� ,H(  *�` �'b�!&

!& �0�! �AP�� U�W)�& ]� ,C!`L& .�D ,�'�F!&� P���'!& �'b�� &'�WSB &/! ,^�TS#5 9
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�0�&�B1 C,PF! �0h', 8u#)�, �A��k��8? 

 C�T�� .D& �u�E& ��[ K��− %& HT{U −C�P��'!& C�PD Y  :" f'T0  �, �0SQ1 *+ 
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 Y &'S���� &'��S0h �0����! ,��P��a!& ���Q1 .��, �0��P��{ *+ K���(� G��){ ,~Pb��!�D
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 g����, ������ ���{ G�S� &'�W�U P(  ,H�S� KP� �, ��B Y "�!P!& �0#�� gWkD�
 �T� .D& K'(� n!< Y� ,.�TSkT!& ")� Kua)�& ���W�!&− X −== : G�!+ &'WA<

�S� ��A'S#$  U����!& Y m�!Z�1 p)!& j���&.��,��T!& G>> ] *-�(!��D nk�T)!& <+ ,
t{ ���D ^�,P!& n�� G!+ N`��?! 

 ,P���'!& �'b�� '�A� C�!`L& .�, P�{&� g���h G�!+ &���:� &/�A �0!u�� o�, "D
&�� E&� '�S�!& G�!+ K&P�)�]&� C�z��'!& .�� &�`��a  ,P��'!& �'b�� &'S�B1� ?

%& P��'� �, &'S#$  ,P�'!& �'b� &'STA1� P��'!& �'b� &'ST�@  H��aW�� H�D 
 H!'���U ���,1� f���,L .��!���FT!& G!���#�� � Y n��!< *���\ ^&'��� ,C��!�a, ] &/�� ��

 .��, �����F!& �1 ,U����!& Y `'��SF!& �1 ,v&'���!& .��, *���,�a!& �1 ,v&/��#!& K'b��{
&/A .� �)�� ,.�P!&: 

� − pQ�#T!�D ����)!& =�y�W�!&> �0SA1 ~�a!+� ,=.�TSkT!& > ����{L& Y U����!�D
,�#T!&� U&P!&��0y�,` Kua)�&� ,���a),&� �0�, ^&�!&� CS? 
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� − C��TyL& C������, G��!+ �����T!& .��� p��0�!&� ���#T!���D ���,L& �'b��� ����Q 

.��!�FT!& K�)�� ,�0�S� ���F!&�? 
� −p�W�!& �0��Q� ��T\ .�P�!& Y oz�)!&� `PR)!& � == : P��� ���u�Q *���(a�

��uQ>> ??? ,���b�!&� �ub�!�\ �`��W#!& ����\� ,�0��S� .�a!�b�!& �T�� �0:)  ,
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���]�(,� �0Wzq : &/�0! &'�h�q ��T�+ ���1� ,C��[�  j&����T!&� C�TS� ����a!& *1

�� KP#!& &'T�(� G){ gWk!& V���!�D &�`'�#�� ����T!& .� &'0��� ���#T!�D &��,@
�0���` G�!+� �|U G!+ ? ��| .S#)k�� p�)!& ¡��#T!& K�1 .�, G��#T!& &/�A *��\ P�(!�

 ���!� ,C����!& n�S� t��(a)! �uk�!& "T{� ���FS! �0),�� n��a� Y C�P��'!&
D *'�SS#)� �0���! ;�0B'k�� ����!& �Z#� �T, *�\ *+� ,�@R�!& "Q1 'A U'$!& "��T

 .��� .�P����, �A'��S#$  *���T�E& �����a!& &'WS��� ����L ;�0h����q Y gWk��!& &/��A
 .�Ty��(!& ����a!& *+ "�D ,�P�P�[� �P(#, ��,E& Y CQ�q ��:� �0! *1 �T\ ,.�P!&
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 K&'��,1� �����R���� ����h&��1� ���&'��q+� �\�����D1� �\����D- *���\ *+ "���� 23 3 3 5 3 3 3 3 32 2 3 2 2 2 23 3 35 5 5 5 3 2 54 3 2 5 55 2 4 45 5 33 2 3
U���$�� ���A'T) �)�&3 5 33 34 3 5 32 2 %& .��, �����!+ g��{1 �0�'����� .\�k��,� �A`�k��\ *'R��F� �4 3 2 9 3 3 2 5 3 3 24 42 2 3 3 35 3 3 33 4 3 3 �3 3 3 3 2

 �'��(!& NP��0� ] %&� f�,@��D %& p�@��� G��){ &'b��D�)  HS�W��� p��  `���0h� H!'���U�3 2 3 3 5 32 2 3 3 5 3 3 33 32 4 4 4 4 4 � 4 43 3 93 5 54 3 4 2 43 9 3 4 4
 .�(���!&3 4 4 3 2=��>?   

}D1� �\��D- *�\ *+ "�2 33 3 2 5 35 3 2 52�����R��� ���h&��1� ���&'�q+� �\����2 3 2 2 25 5 54 3 2 53 3 3 3 33 2 4 5 3{ �\���D��1 2 5 5 3 4 2 3
 ���&��R��� �^&���� p�� �2 3 3 35 4 4 43 3}���A'T) �)�& K&'��,1�3 5 3 25 32 2 3 33{ �A'T)Wk��)\& } *'R��F� �U���$��

�A`�k\{ �A<��� �P� } `��0h� H!'��U� %& .�, ����!+ g�{1 �0�'���� .\�k,�3 3 3 2 2 w 3 3 2 34 5 3 2 2 3 34 45 33 3 3 3
� p 3 4HS�W4{ `�0$!&� ��$0!& .� HShL ��P#(  3 3 2 2 2 34 2 23 24 3 4 4 3 4 5 3 32}&'bD�) 5 9 3 3 3{ &���:)�& 5 4 3 2} p�@�� G�){3 4 2 3 9 3

f�,@D %&4 4 2 3 4{0! P�P�  �}.�(���!& �'(!& NP0� ] %&�=�>? 
                                                                                       

= 
�0�  C���(!& �U&'F!& ��[ � &'� �P#! ,C uF!& *'(a)k� ] �A�:� Y? 

 �0���S� �����F!&� �0!���)� *1 &�1U ���0��{−�0T�Z��D−�  %& G��!+ C��D�− ¤ − *1� ,
 pS� ��,E�D ^&P)D& CTyL&8−HS; � H!P� o,− .,� .����W#!&� .��',L& ���aD �d 

 &/��A� ,t���(a� �1 ���a� *�` �A���:� Y C��TS� ���0S\ ,�AP��#D−�����a!& ���S� N1− 
 ,.�,'���a,� ���,��{ �0��!���F, ^���,` &'Sa)����  ,C��ST!& .��, ����F, ����\ �AP����8 5 �

&'���h�q ����T��{ �����1 o����&'!&� �!����:T!& .���, &`'���h', *����\ ����, ��#����1 &'���S#  8
j&���T!&�?  

=� >  G!���#� H��!'� :}����h&��1� ���&'��q+� �\�����D1� �\����D- *���\ *+ "���2 2 2 25 5 3 2 55 3 3 3 3 32 5 53 35 2 4 45 5 33 2 3 2{J C��D')!& :
��MN1 , :" "�−K'��!& �0�1 ��−.��,�TS!  : *&'�qE&� ^���DL&� ^��D�& �)S;�  *+9 3

j�h�Z!&�"? 
 C��& f/A YHS�W� Y `�0h� H!'�U� %& GS� P{1 CWa, �d-� �P� ., G!�#� `P0�? 

="� > pW�S! v�zF!&�? 
= 
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= 
=�\��D- *�\ *+ >j�0,L& �0S�,�? 
=���&'q+� �\���D1� >��R#!&� gk�!& Y? 
=�����R�� ��h&��1� >N1 :�,'T� ����D&��? 

*��{ 'D1 K�� :,�0W{� �0,&�\+� �A�D g$� N/!& ��L ^�D�& �P�� ^��DL�D G�d� 
v'S(!�D tS�1 ��'�!? 

 Y .�A� �&��L& ��\< ��d ,*&'�qE& p�A� C��[�a!& ��\< ����!&� "QL& �\< �T!�
K�(  CD&�(!& Y v��L& P#D P#DL& �d ,^��DL�\ U���E&� CWaT!& :�����R��? 

p�'!�& K��� : Y �P�(� ��, *L ���A �A��\<� cS� �T�  �&��L&� ^��DL& �\/� �!
L& Y ���A ��,� n!/\ &'k�! oW� �&��L&� ^��DL&� �U'RT!&� N1�!& "A1 �A� ^��!�

P{1 "\ G!+ g{1 �A� CWaT!&? 
G!���#� H��!'� :}�����R����2 35 5 4 3 3{J C��D')!& :��MN1 , :" *��b���)k� p��)!& ��)����Th�

�|"? 
G!�����#� H����!'� :}�����A'T) �)�& K&'����,1�3 5 3 25 32 2 � 3 33{J C����D')!& :��MN1 , :" p����)!& ��!&'����,1�

&�A'T)Wk)\"? 
N1 : ,���0SA1 P���� g��BU1 ����L ,�\/��!�D �0b��q ,�0S�b��a� Y �)��W#�� �A'T)Wk��)\&

P\ ]� g#� ��B ., K&',L& H��@� .T, �0�S� �Q�{ P[1 �0W{�Q�? 
��� ��
 ���: "N1 :�A'T)Sb{� �A'T)Wk)\&"? 

�`�)� .� :"}�A'T) ��& K&',1�{K'(� , :�A'T)WQ1"? 
�`�)� .�� :" }��& K&',1��A'T) {K�� , :�A'T)Wb)B&"? 
G!�#� H!'� :}�A`�k\ *'RF� �U�$��3 3 2 3 33 33 33 32 � 4{J CD')!& :��M? 

N1 : .��, g�����T!&� j&U���$)!& �&'���1 o���T$! ",���[ &/��A� ,�0b��(�� �0b��qU
 ,v'��Wa!&� ,C��#),L&� ,CaS���L&� ,¡&�L&� ,*���TdL& .��, ,j&U���$)!& ������
= 
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n!< ��B� ,��#�L&� , ��a!&�? 
NPk!& K��: "��'#�W)  Pk�� *1 *'RF�"? 

G!�#� H!'� Y� :}�A`�k\ *'RF� �U�$��3 3 2 3 33 33 33 32 � 4{J CD')!& :��M*�0h� ,: 
������:�0�'� Pk\� �A�#� i(� &<+ j&U�$)!& K&',1 ��1 ? 

 ���
!:.WzF� �!� .0y�D- P�� *Pk\ &<+ G,��L& j��W!& .�1 ? 
G!���#� H��!'� :}�0�'����� .\�k��,�3 2 5 33 3 2 3 33 4{J C��D')!& :��MN1 , :" p��)!& C��AU��!& j'���W!&�

�0�  �)T�1"? 
NPk!& K�� :"K���T!&� U'b(!& pA"? 

��� ��
 ���: "N1 :�0�k{� �0W�z! ��'Wa�"? 
N`U��T!& "� :" �����[+ &��h��0� ��!� ��| &',���@  C��TD &'TS��1 �'�� Y KZ� &/A�8 4

0,/  H! �W{� H�!+ 8u�, G!�#� %& f�\< �, ~&�  GS�¥n!< GS� G!�#� %& �"? 
G!�#� H!'� :}HS�W�� p�  `��0h� H!'��U� %& ., ���!+ g{14 4 � 4 4 44 4 3 5 3 23 3 3 3 2 9 34 4 5 3 4 3{J C�D')!& :��MN1 , :

" `��0h� H!'��U� %& G�!+ ��$0!& ., ���!+ g{1 �U'\/T!& ^��[L& f/A m��\ *+4 4 4
%& .�` ��b�!"? 

��� ��
 ���: "N1 : ^��[L& f/A m��\ *+}13 p  `�0h� H!'�U� %& ., ���!+ g{4 � 4 4 43 3 3 3 2 9 34 5 3 24 5 3 4
HS�W�4 4 4 3{"? 

G!�#� H!'� :}f�,@�D %& p�@� G){ &'bD�) 4 44 2 33 24 5 3 3 99 33 5 3{J C�D')!& :��MN1 , :" v��(� &��:)��� 
��D H!���� %&"? 

��� ��
 ���: "N1 :��D H!���� HD�(� ., ��D "a� &<�, &��:)�� "? 
�`�)� .�: "}f�,@�D %& ª@� G){ &'bD� { : H�S\ &/�A ��$0!��D �A���+ ��,1 ,�)�!��D

C�, �)  "W�"? 
N� �#T!& ��aD .D pS� .� :" G�@�  H�,1 H�)#�T  %& "�W�� Y `��0$!& `&U1 uhU *1
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P��Z� .�D ���T� H�! K��(  ,n�!< .�� H!@k�� ¡]'�F!& P�Z� .D ��T� :} *��\ *+ "��

h&��1� ���&'�q+� �\����D1� �\��D- �U��$�� ��A'T) ��& K&'�,1� �����R��� ���
�A`�k\ *'RF�{C��& ,"? 

−U'[�� .D& K��  :iD�!&� :�R!& U�:)�& `&�T!& *L P�P� �,1 &/A� ,U�:)�]&? 
 H!'(D `&�T!& 'A�=f�,@D %& ª@� G){ > �\U����+ C�W��� ^'�� HD �0:� N/!& �,L& N1

 CWa, GS� ,.�\�kT!&� K&',L&� vU��L& CWa,`�0$!&� H!'�U� %&? 
���,L&� : "���'0)!& ����|E& &/��A .��, `'b��(T!&� ,*@R��!&� ^pR��!& G���#TD �0W��, ����&

%& �,@�  ,"T)a, gA/, "\ .�`P0T!& V'�� gA/)! : v&/�#!& *'��� *1 "�T)a�
 m�!Z� �U'k�!& f/�A *L "A< P(  C�, �)�D %& �,1 �k  .,� ,�TA'a� �1 ")(!& �1

�)�!& P#D? 
−¡�\'R�!& K��  : ,H�D ���b�)!& �P��� ��,L& ���|+ fP�\��� ,P�P�[ P���� &/�A Y�

j�D'(#!& �&'�1 .�D ``��� gA/, "\ �0k��1 gA/)!? 
−U'[�� .D& K��  : ��@�[ .�, ,��0��<� j��u#!& ., � ��Q1 C��& f/A m#Th P��

 G�S� j��W�!& *��\ &<r�  ,��0)�U��, �P��� ��0�, v��(!& Y gB��� V'��!& �0�!@� *1
*�T�E& �0;�#D ��$0� .�/�!& .�� ���!& *&'�qE&� ^�D��\ �0;#D *&�$A G!+ �$� 

 ^��(W!& ^��T!& c!@�� .�/!& ���R#!&� �&��L&� ^��DL�\� ,.�P!& Y &'�S)q& &<+ �;#D
 .�� �Z�!& .� Pb� p)!& �U�$)!&� K&',L�\� ,�Z�!& .� fP#(� n!< "#S  ,�0��D

%& "�W� Y ~���E&? 
p)!& .\�kT!& n!/\��Z�!& .� �0�!+ fPb�  �0�  C,��E& ^�T!& c!@� ? 

 n�S� H��!+ �$� �, .�D� .��,�T!& ., %& f`&U1 �, .�D o &P)!&� �U�#)!& "b{ &<r 
HDU ^��U+� �0;{` .,�T!& GS� gh� tyu#!&? 

K�� *'� .D& .� :"C���& f/�A H��S� u)�  *&'�D1 H�!� �Z��!& Y P{1 fU��[ &<+ *�\ :
= 
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}\��D- *�\ *+ "��\���D1� �{H�! K'�(� u  m�� �d ,C��& �q- G!+ , : ]� ���q&

��1"? 
K�� fPh .� ,PW#, .D ��A� .� :" %& K'�U o, ��\� .�D ��T� P��D /�q- '�A� ,

K�(  ,v�zF!& : K�(  pk�� ., ]+ ^p[ "\ ., p!+ g{1 %& K'�U �� m�L %&�
 %& K'�U� :"��� .�, H��!+ g�{1 *'�\1 G�){ �\P�{1 .,�� ]Hk" ?��T� K��(  :

pk�� ., p!+ g{1 %&� *�& m�@  ?%& K'�U K�(  :"�T� �� *�&"? 
��1 .� : %& K'�U *1 �K�� :" fP�!� .�, H�!+ g{1 *'\1 G){ �\P{1 .,�� ]

.�#Th1 V��!&� fP!&��"? 
 %& K'���U K����� :" %& *'���� *1 *���T�E& ��u��{ .��| P��h� H���  .��\ .��,  u��d

, H�!+ g{1 H!'�U� `'#� *1 f��� *1� ,% ]+ HWa� ] ^�T!& ga� *1� ,�TA&'� �T
U���!& Y �/�(� *1 f���� ��T\ H��, %& f/�(�1 <+ P#D ���!& Y" ?C��&�U Y� :" P�$� ]

G){ *�T�E& ��u{ P{1 ???"f�q- G!+  ? 
K��� ��T� .�D& .�� : %& K'��U m#T�� �K'�(� :" ��/�q1� ,C���#!�D �)#���W� &<+

�(W!& v��<@D G�){ H�Z�� ] ]< ���S� %& �S� ,`�0$!& �)\��� ,�UZ!�D �)��U� ,
����` G!+ &'#h��"? 

G!���#� H�!'� :}.�(����!& �'��(!& NP�0� ] %&�3 2 2 34 4 43 32 23 3 3 5{J C��D')!& :��MN1 , :" t�� '� ] %&�
H)��s .� .�hU�F!&"? 

−N1 ,t� ')!& C�&PA pA ��A C���T!& C�&P0!&�  :t '� ] %& *+ �,1� ,.�(���!& �'(!& 
 G!��#� K��� ��T\ t�SF!& .�, �A����!� ��0! C�,�� p�0  `�[UE&� C!]P!& C�&PA= ���+

&U'�\ �,+� &�\�[ �,+ "�Wk!& f���PA > G!�#� K���= &'Wa)���  �A���P�0  `'�Td ��,1�
eP0!& GS� GT#!&?> 

−NP#k!& K��  :H!'��U� %& C�Wa, v'�h� G�S� "�!` �:�1 CT���!& C��& f/A� ,
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= 
 G�S� ,P��\L& m�(T!&� P�PR�!& P��'!& GS�� ,^p[ "\ CWa, GS� �0T�P(� GS��

HS�W� Y `�0h� ,H!'�U� %& ., H�!+ g{1 j&U'\/T!& f/A ., ^p[ *�\ .,? 
 Hk���! ���!� ,H!'��U� %& H�Wa� �TAP{1 ,*&�,1 H�S� ��� &<+ H�1 ,n!< C,u��

j'��� H��!� ,H�0)R�� Hk�� HWa� �q�&� ,e'A H�  �1 ,H!'��U� % ��D'Wa, H��S� 
 xU��� ,�!��� H��1 GS� n!< K` ,%& HWa� �, GS� ,Hk�� f&'� �, �P� *+ H�r  ,Hb(��

H�S� g$� �T!? 
−U'��[�� .��D& K����  :�0���, %& H��Wa� ���, �'��T� .��, �\/��!�D `���0$!& i��q� : ���0�'��

E& C��U��,� K&'�,L& ~����+ .�,� V'��!& GS� �zF!& ., H�  �, *L� ,H�@RD ,c�!
 p�)!& x'�W� ��Z�B g�(� m�!Z� �U'k�!&� �T��� ] ,H��� ���()S! C�:, e'�1 HS#h

.�TSkT!& �#D� .�( ��T!& ., ���\ �0�� cSF�? 
 K�� ��RA .D %& PW� .�= pW�!& o, ��\ � H! K�(  v�zF!& .D �T� P�D /q- 'A�

 p�W�!& K��(  pk��� .�, ]+ ^p�[ "�\ ., p!+ g{1 m�L %& K'�U �� �T�� : ]
 %&� *�& H��r  ,��T� H�! K��(  nk��� ., n�!+ g{1 *'\1 G){ fP�D pk�� N/!&�

 pW�!& K�(  pk�� ., p!+ g{1 m�L ��T� �� *�& >NU�FW!& f&�U? 
 pW�!& .� ��1 .�� � K��= *��\ .�, *��T�E& ��u�{ .| Ph� H�  .\ .,  ud

H�Wa� ] ^��T!& g�a� *1� �TA&'�� ��T, H��!+ g{1 H!'�U� %& *1 f���� *1� % ]+ 
U��!& Y �/(� *1 f��� �T\ H�, %& f/(�1 *1 P#D ���!& Y `'#� >H�S� t�),? 

H��� ?K�� : %& K'�U K�� �= H�!�,� H�SA1 .�, H�!+ g{1 *'\1 G){ PW� .,�� ]
.�#Th1 V��!&� >H�S� t�),? 

H!'�U� %& CWa, j�,u� .,� : f���� �, f���� ,%& ga� �, ga� *1 �d���� ,%&
 H�A���� H�,�{ ��T� P�#W�� ,��z)��& �, H���� �T�  G#k�� ,f&'� �, GS� H����,

 H!'�U oD�)�� ,CA&��!& P[1�K��� �T\ ,H��� f�,1 "�T)�� ,= : K'���!& o�z� .�,
= 
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\ ��)�W$�1 <+ .���{ �'��� �����\ .s&'�, p  %& �\�b� P(!3 3 52 3 3 3 5 35 2 32 3 23 3 2 5 2 3 3 3 32 3 4 � 3 3 � 4 4 4 5 3 .��� ��S  ������4 2 5 3 5 5 22 2 33
 .��DP, �)�!� �d mW{U �TD �UL& ���S� m���� ���[ ����3 2 3 3 5 2 3 24 4 42 55 2 9 3 3 2 5 29 35 5 3 52 25 3 3 8 33 2 3 2=��>?    

}.s&', p  %& �\�b� P(!4 43 33 2 35 3 2 3 3{ v�aS! 4 2 3 2 4}�����\3 4 3{ ��;��!&� C�:���� UP�W\ }�{ 
 �\<&�}.��{ �'�2 5 23 3{� C�, .�D `&� 3 2 39 3 3 � p�  n�!<� *�&'�A H��  ��!�)� �'� N1 cy�z!&4 4 4 4 4 43 5 93 3 2 24 3 2 3 3 3

 *�Td C�� K&'[3 33 3 9 3}<+2{ �'� ., KPD 2 23 34 3}������\ ��)�W$�12 3 25 2 53 2 3 3 2 3{ �'��!& g�S�� .�! �)�S(  2 3 22 3 3 22 5 52 5 3
 �]- C#DU1 U���!&� ��!1 �R� p�d& &'��\� CS� .,3 3 3 3 23 2 33 39 5 8 22 2 93 33 2 3 5 4 4}� .�� �S 3 4 2 5 32 3 m����� ����[ ���2 3 53 83 2 3 2 2

m��W{U ���TD �UL& �����S�2 3 5 23 3 2 24 3 2 5 3 3{ &�P��$� ���S  �0)#��� N1 ���0W{U o��, N1 C�UPb��, ���, 5 34 3 32 3 3 3 33 3 3 2 3 2 3 2 24 3 3 9 4
 �'�F!& .�, ���(a! �, �PR! H�!+ *'��Tz� ����,2 2 23 2 3 34 4 4 4 4 4 42 3 3 35 3 3 2 3 39 86}.��DP�, �)��!� ��d3 2 34 4 2 55 2 99 5{ .�,Z�0�, 3 34 4 2 5

!& mWd�3 3 33 p�W�w 4 9�� V��W#!& ���B H�#, ���!� ^�;��W!& H�)S�D G�S� 3 9 3 2 3 3 2 3 2 32 3 2 3 33 25 33 3 3 /�q- *����� '�D14 3 2 5 5 3
HD�\�D4 4 43 4? 

 ���A��� ���! &`'���h KZ���1� .��,���T!& G��S�� H!'���U G��S� H)������ %& KZ���1 ���d3 2 8 5 3 3 33 2 5 5 3 3 93 53 3 2 3 3 35 33 2 3 3 32 3 23 34 4 4 4 45 5
Zh n!<� &���\ .�/!& v/��3 33 3 3 3 33 4 43 3 95 3 9 .�� ��!& ^&3 4 4 3 2 5=��>?  

}H)���� %& KZ�1 �d3 4 3 93 3 2 3 5{ H�)���@Ts 3 4 2 3 5}.��,��T!& G�S�� H!'��U G�S�3 34 4 2 3 35 5 32 3 3{ G�!+ &�`��  3 6 3 3
 pW�!&w 4 9� &'S����� H��<rD V��W#!& �A&`��� ��T! 5 2 33 3 23 9 3 34 4 4 4 2 95 3}��A��� ��! &`'��h KZ��1�3 2 8 5 33 23 3 35 3 2 3{ C��y 3u, 3 4 3

}/����!& v/������4 9 3 39 3&�������\ .�3{ ������L&� "����)(!�D }.�� ������!& ^&Z����h n����!<�{?  
 ��{U U'�B %&� ^�R� ., GS� n!< P#D ., %& v')� �d� 3 � 5 3 94 4 4 45 3 53 5 53 2 2 2 53 3 3 33 3 3 5=��>?  

}^�R��� .��, G��S� n��!< P��#D .��, %& v'��)� ���d3 3 3 4 43 52 23 35 9{  �u���E�D �0���,} U'���B %&�
                                                                                       

= 
%& ��s1 P( ?> 

�;�1 %& CWa, ��&'! .,� : ., .�a!�b!&� HS�U� Hy��W�1 CWaT\ ,H)��s "A1 CWa,
f`�W�? 
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��{U{=�>? 
                                                                                       

=� > K�Z�!& gW� �\<? 
K�� ;PA�$, .� : %& KZ�1 �, K�1 pAG!�#��^&�D �U'� ., ? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >pD����S! HWk��? 
K�� ;H��� :�^&�D ., KZ� �, K�1 :}.s&', p  %& �\�b� P(!3 3 34 43 5 35 5 3 2 3 3  <+ .���{ �'�� ����\2 4 � 2 5 2 33 3 33 � 4 3

��\ ��)W$�13 22 53 2 3 3 2 3 �)�!� �d mW{U �TD �UL& ���S� m���� ���[ ���� .�� �S  ���2 9 3 3 2 5 2 2 25 2 3 3 5 2 3 29 3 35 5 3 5 5 3 5 52 24 5 3 3 8 33 2 23 2 4
 .��DP,3 4 4 2 5=��>{x'W� ��Z�! �0�s'�� f�b� �0 �#� ? 

 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ��U ���� > .� ^��U� t��s .,
HD PA�$, .� ��$� pD1 .D&? � P�� &/A�H!��UE ;c�#? 

 Hh�q1� Y Hh�q1 N�z!&"*��W!& o,�h"= �� �� > .�� ����h .�D& t���s .�,
HD PA�$,? 

*�)S� H�  ;c�#� `���+ &/A�: G!�L& :K���UE&?� C�����!& : oTk�� ��! ����h .�D&
PA�$, .,? 

�K�� ;��1 .D o�D�!& .� :.��{ �'� K�� 8uhU *+ : n�!< tR�  ;C�S� .�, g�S�� .!
%& K'��U G�S��  %& KZ�@�  ;¤ :} .��� ��S  ������\ ��)�W$�1 <+ .���{ �'���4 �2 5 3 5 5 2 5 22 2 3 2 33 3 2 3 3 2 5 2 32 3 4 3 3

.��DP�, �)��!� ��d m�W{U ��TD �UL& ����S� m���� ���[ ����3 2 3 3 5 2 3 24 4 42 55 2 9 3 3 2 5 29 35 5 3 52 25 3 3 8 33 2 3 2{o��D�!& K��� , :
C�, "A1 ., *��!1 �0�, ,��!1 �R� p�d& &'��\�8? 

 Y p(0�W!& Hh�q1"`�'W�!& "y]"= � ���� ,��� > .�� ���D .D ��'� t��s .,
o���D�!& .��� N�&���!& ����#h p��D1? *���)S� H���  ;&P��h c�#��� `�����+ &/��A�8: G��!�L& :

K�;�E&?� C����!& :¢�a!& £�� ~�PQ ;N�&�!& ��#h 'D1? 
�K�� ;C,��� .� : m�Wd� ,*'\�R�T!& G�!�� *'TSk�T!& G�!� .���{ �'�� *��\ �T!

 %& K'�U �K�(  :"j&�,  ud %& K'�U PTa, ��1" ,V�W#!& HT� HW�h G!+� ,
= 

��� 
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= 

 pW�!& K�(  �HT#! :"V��W� ��� !��� *<1 ��$R�!& "�A1"*���, "�\ .�, f'D��h@  , :
%& KZ�@  ;��:!& H! %& gA'  G;, �d ,�0{�,�D f'S�1 G){ ,n�W! n�W! :} �'��3 2 33

.�� �S  �����\ ��)W$�1 <+ .��{4 �2 5 3 5 5 2 5 22 2 3 23 3 2 3 3 2 52 3 4 3 mW{U �TD �UL& ���S� m���� ���[ ���� 2 23 5 2 3 23 3 2 5 24 5 3 3 8 33 2 5 3 53 3 2
.��DP, �)�!� �d3 2 34 4 2 55 2 99 5{C��& ? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >H��`�, .D] HWk��? 
  *G!�#� H!'� :}����\ .s&', p  %& �\�b� P(!� 4 4 43 3 5 33 53 3 35 3 2 3 3{J CD')!& :��M? 

TS! G!�#� �\/� �����\ .s&', Y �A��+ f�b� Y �0�P! H��k{+� �0�S� HS;  .��,�
 �A`P�#D ] ,f��P�(�� fP���@)D� ,G!��#� fP��� .�, n�!< *1� H!'�U o, ��&�ZB .,
 �'�� *r�  ,���\ �1 o�T$!& "�� ^&'�� ,fP��� .�, �b�!& *1 GS� �00W�� �A`P#D ]�

'�!'  ����[ �0��� n�!< eP�h1 ���, &/�A o�,� ,�����\ �0)�W$�1 .���{ ]+ .��DP��, &
 %& K'��U o�, �0��, "�S(!&� KZ��1 ��d ,J G�S�� H!'��U G�S� fP���@�� f�b�� %&

 "�� *+� f`&P�,rD� fP�{� G!��#� fP��� .�, �b�!& *1 �0TS#�! ,H#, .�/!& .��,�T!&
oT$!&? 

�.s&'��T!& : G���#, '��A� ,H����',� fP0R��, f����#, v���a!& .s'��,� ,.s'��, o��Th
v�#!& �u\ Y ���#,? 

=.��{ �'�� >N1 :N1 ,�;�1 .��{ �'�� :.��{ �'� �\�b� P(!�? 
PA�$, K�� :"x'W� ��Z�! �0�s'�� f�b�D �0 �#� �^&�D ., KZ�1 �, K�1"? 

��� ��
 ���: " �A���+ f�b�� Y �0�P�! H��k{+� �0�S� HS;  .��,�TS! G!�#� �\/�
'��� ,~P�F!& �'�� ,UPD �'� �\�b� �T\ H!'�U o, ��&�ZB ., ����\ .s&', Y �

 c��&'T!& .�, n�!< ���B G�!+ ,C�, �)  �'�� ,C�W�Pa!& �'�� ,��;�!& �'�� ,C:���
*�U'b�, *��A�� �)�1� �0�, *'h�F� p)!& , fP���@)D� ,G!��#� fP�� ., n!< *1�

 oT$!& "� ^&'� ,fP�� ., �b�!& *1 GS� �00W�� �A`P#D ]� �A`P#D ] ,f��P(��5 3
= 

��� 
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= 
����\ �0)W$�1 .��{ �'� *r  ,��\ �15 &'�!'  ����[ �0��� n!< ePh1 �, &/A o,� ,

 %& K'���U o��, �0���, "���S(!& ]+ .��DP��,� ? KZ���1 ���dJ%& M G��S� fP����@�� f�b���
 �0TS#��! ub��, G!��#� %& ^��[ *+ H��W��� �T\ ,H#, .�/!& .��,�T!& GS�� H!'�U
 m�WSB C�S�S� C�  ., ��  ,oT$!& "� *+� f`&P,rD� fP{� G!�#� fP�� ., �b�!& *1

.��D�b!& o, %&� ,%& *<rD ����\ C� "? 
K���� V���W� .��D& .��� : %& K'���U K����� :" ��&�k��!& ����q� ,C��#DU1 CD�ab��!& ����q

C�S� .�, ���!1 �R�� ��d& gS�� .!� ,�]- C#DU1 �'�$!& ��q� ,Cy�T#DU1"   H�h�q1
 P���T{1=� ���> `�&` '���D1� ,=����> P����T{ .���D P���W�� ,=���> e/���,�!&� ,

=����>� '��D1� , G��S#=����> C��T�Zq .��D&� ,=����> *���W{ .��D&� ,=����> ,
 U���d�& "�R��, Y N����az!&�=� ����> �\���a!&� ,=� ����> G��(0�W!&� ,= �

���> �\�k���� .���D&� ,=�� ��� > HS���Q� Y c���S)q& P���� ��P���a!&� ,�A�����B�
`�&` 'D1 K�(  ,H!��U+� :N/�,�!& K���� ,"���, H�1 ��ab!& : .k�{ ��P�{ &/�A

 fP�k��� ] ,g���B .��� ��P��a!& &/�A N�U ���T�+� ,�����{ .�D �����h ����B P�{1 ����W\
 p�W�!& .��� N��AZ!& � H���D] "��S#!& Y ��T\ N�&���!& �����{ '�D1 K����� , 8u����,=� �

��� :> pW�!& �u\ *'�� *1 �u�!& &/A "T)a� ] ,HW[1 "��,� .D& HaaQ� ,
�\��a!& K��� ,*�W{ .D&� ,CT�Zq : ;f��h�F� ��!� ,.�F�R�!& ��[ G�S� ��a�Q

!p(0�W!& K��� ,pWA/!& f��1� ,N�AZ!& .� H�  .�S���!& .�D �uF : ����h H�D `����
H!'(D ¡�T\�!& .D& HW(#�� ,]'Q', ���{ .D8 : P��� ,C�(d &����h *L ;�'��T, &/�A8

 ����!& Y N����T!& K���� ,f���B H��S� H�#D�� P��� c��\ ,H!'� "W(�  `���E& Y `&�
=� ���� :>�L ;N/,�!& Haab� �!� .�D& K��� , 8u;#,� 8u��,� &P�k, e��� H8

*�z(!& :*��z(!& .D& ��ab� "(�� ,H)aQ v��L�  ,CS#D ��! &/A .�!4 3 : ¢ ��a!&5
 ����0T!& ���a�+ Y ��${ .�D&5=� ��� >K��� : e���� ] H��L ;*��z(!& .��D& Haa�Q�

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 HaaQ� ,�Z{ .D PTa, pD1 N1U 'A �T\ ,CS� "Q'!&� K��UE& Y �u)q]&w −
�;�18−&  �U�)FT!& Y ^��;!=�� �����> Ca�ab�!& Y ��Q�� ��R!& HaaQ� ,

=��> Ca�ab��!& Y K���(  ,Ha�ab��� .��� ��R��!& o��h&�� ���d ,H��W)\ .��, ���A��B� ,
 �U�#T!&= ���� − ���= >x&UP)�& > .�, ���\1 /��, p�TS� H��!& "�Q� ��, &/A

 *1 G�!& ��0Sh1 .�, jU�z��& U',1 GS� m��� �d C�� .��R�" K'�(!& .�� KP��1
bD ,n�!< Y v&'b�!& p��T0S� *1 G!��#�� H��aW�� G!'�T!& ., ��h&U ��Pa!& Ca

 o�h&U ��@  ª�D�)\ �#D Y &/0! ��!�F, ^�h �T  �b� ] ��Pa!& *1 K'(!& CSTh�
 uy���� H����"�1 ���k��� *+ ��/��q&�� ] ����DU   Y p�`&'��!& C��,u#!& H�#���� ,����@zq1

 Cab!& �A�A�� CS#, ��`�{1=���>L& H�#� &/\� , t��(a� Y H�#, .,� ���U
 `�&` pD1 .��=� ����?>  

G!�#� H!'� :}���[ ���� .�� �S  �����\ ��)W$�1 <+ .��{ �'��8 3 22 3 3 2 5 2 33 32 2 2 3 2 35 5 3 5 5 2 5 22 34 �2 3 2 3 4 3{J CD')!& :��M ,
N1 :" ,����!�D �\U&�B& gWkD �| �)��, p)!& CT�Z0!& P#D .��{ �'� �;�1 �\�b��8

�� �S  ����!& ����� 9��#�"? 
x�a;!& K�� :"C��PT!&� C�, .�D �T�  .��{�"? 
 C#�� m��\=.��{ > ³�  �T! n!<� ,��$0!& ., *�Td C�� K&'[ Y C�, �)  P#D− 

 �uk��!& H���S�− ���0(Ss1� ,���0SA1 C��,�� �S���1� ,���AU',1 jP��0T�� ,C���, �)��  .��, 
 %& K'�U��� .�D n�!�, �A���,1 *1� ,f'S���(�! H�! &'�#Th *�&'A *1 H�SW  , �'

 p��D .�, �&��1� ,���D .�D P#�� '��D� �R�h '��D� ,��0!�T�D c��(d H#,� ,N�b�!&
 &'�SW�1 P��� ,�,��� .�D �'��� ,�,��� .�D ���T� p��D .�, V��� ,"�S� �A� ,KuA
 �0��!+ ���F  �0;��;�� �0;�(D &�^��h� ,�#��!&� ^�R�!&� *&P!'!&� ^�k�!& �0#,

 %& K'�U �]- ��R�� '�A� ,�)��S! H�#, ^��h N/!& HR�h Y .��h��0T!& .�, �
 .���!1 Y ^��(Sz!& �A� ,C�, "A1 ., &'TS�1 .�/!& H#,� ,v�#!& "y�W�� U�b�L&�
= 

��� 
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= 
�P#!& G!+ �| U�k  ,�;�1? 

−NP#k!& K��  : �����\ .s&'�, Y �A���+ f�b��D ,.��,��T!& f`��W� GS� G!�#� .)T�
 �'��� Y G��){ ,^���$�0!&� v����a!& o���&',� ,^���(S!& .s&'��, .��,".����{" N/��!& 

P)[& �UL& H�D �0�S� m��� �, ,U&��!&� K<�F)!& ., &�1U� ,C,�L& H�  �0�S� j
�0)#�� �0W{U GS�? 

= ���[ ���� .�� �S  >N1 : .�� �! ��)W$�1 p)!& ����!&=����[ ����� > �\P��� ��!
�\�b����� H)������ �����S� %& KZ���� *1 "��W� �\P��$� ���!� ? %& .��, *���a),& &/��A�

b�!& *1 H(SF! *��D� ^u)D&� ��T! &/!� ;`P#!& ����D ]� `P#!& ����D ] fP{� fP�D �
 K�� ,fP{� HD �b�!& *1 n!< o, �0! .�D C�yuT!�D �AP,1= P��� ., ]+ �b�!& �,�

%&?> 
H!'� Y ,P!�q pD1 .D "���T�+ .� :"}������\ ��)�W$�1 <+ .���{ �'���{ K��(  ,

"hU :����! �'�!& gS�� ]"? 
NPk!& K�� :" ., uhU *1� p�W�!& v�aQ1 �.���{ �'�� K��� : ] ,%& K'��U ���

��!1 �R� G�d& &'���  V��!& ���\ HW$�1� ,CS� ., �'�!& gS��"? 
�`�)� K�� :" %& p�W� "���� ,cy�z!&� C�, .�D �, .��{� � G�S�� c��(d� *�&'�A

*�&'A :p�(�!& ��T� .D "�! PW� c�(d GS�� �b� p�D 'q1 �'� .D n!�,"? 
G!���#� H��!'� :}�3m��W{U ���TD �UL& �����S� m�����2 23 5 23 3 2 54 5 3 33 2 5 33{J C��D')!& :��MN1 , :" ���0��

C#�&'!& �UL& Y �$S, &�P$� �S  �P#!& ���S�8"? 
N1 :�0W{U� �0)#� o, �UL& ���S� m���? 

−�;!�D g{�!&�  :g�{�!&� ,��k��]& 'A :K'�(� ,c�Q� :p��#� ,g�{U *���, :
N1 g{U UPQ� ,o��� :o��� ?g{�!&� :f��#,C#k!& ? 

− �UL& m��� H 'q P)[& ., *L ;o�&'!& �UL& ^�;  H�S� t�;� cy�F!&� 
= 

��� 
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���R!& K�� �T\ ,C#�&� C;��� CS�'s m��\ *+� H��� Y: 
2f������A� Y�������! [
 nU������� W��������  

 
)����� 2��c� h/��5���
 �b���.�
 J��5�i  

 =.��DP, �)�!� �d >N1 :.�,Z0�,? 
−g$#!& �zq &/A Y� ? 

zq ^&`� ,K�;� ��, 'A�gS(!& Y "Sq� ,��? 
pWs�(!& K�� : *r�  ,%& C��, *��k�� o, *�ka)�]&� K�T�!& .�#D �0! C:{u, 'A�

��!& '0  f�(){&� ���!& GS� o��? 
p!&Z�!& K��� :g$#!& : G!+ �0) ��+ *��k� o, ,�0�!+ *'\�!&� ,CT#�!& ��:#)�& 'A

�#�T!&? 
.ka!& K�� :"HSW� ., .,�T!& g�< o(� &/�A"? 

H!'�G!�#�  :}.��DP, �)�!� �d3 2 34 4 2 55 2 99 5{J CD')!& :��MN1 , :".�,Z0�, ��U�� "? 
��Wh .D P�#� K�� :"p�#� : pW�!& .� .�,Z0�, � ��S  ,C�, .�TSkT!& Ku  ¬SW 

P{1 K�)� P#D &/A� U��!& �0! %& "#$�"? 
���� ��
 ���: "C�#�� m���\ P�� :§.���{5  ¨�, *��Td C��� K&'�[ Y C��, �)�  P�#D .

 C�,�� �S��1� ,�AU',1 jP0T�� ,C�, �)  ., �uk!& H�S� ³�  �T! n!<� ,��$0!&
 %& K'�U �0(Ss1� ,�0SA1� �A���,1 *1� ,f'S���(�! H�! &'�#Th *�&'�A *1 H�SW  ,

 ,���D .�D P#�� '��D� �R�h '��D� ,��0!�T�D c��(d H�#,� ,N�;��!& �'�� .D n!�,5 2 9
p�D ., V��� ,"�S� �A� ,KuA p�D ., �&��1� ,�,�� .D �'�� ,�,�� .D ��T� 

 �0;���;�� �0;��(D &�^���h� ,�#���!&� ^�R��!&� *&P��!'!&� ^�k���!& ���0#, &'��SW�1 P����4 3 37 9
 %& K'�U �0�!+ ��F  � .�, �]- ��R�� '�A� ,�)��S! H�#, ^�h N/!& HR�h Y

 ���A� ,C���, "�A1 .��, &'TS��1 .�/��!& H�#,� ,v���#!& "�y�W�� U�b���L&� .��h��0T!&
 .��!1 Y ^�(Sz!& H�! K�(� cy�z!&� C�, .�D `&'D &'()!�  ,�P#!& G!+ �| U�k  ,�;�1

= 

��	 
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= 
".��{" P�� N`&'!& Y &�UPa�& ,�Wb!& �SB Y U�0�!& K�1 Y C#�'!& H�  m���  ,

 &'(�[U� �A�U���d P�� �| ]+ *'TSkT!& �#R� �! &'0h&'� �TS  ,*�&'A H�  m�T\
,P�{&� "hU CST{ &'ST{� ,�'�k!& &')SQ1� ,K�W�!�D��0�S, �A��,1 ��T\  ? P��# 

 ,%& K�� �T\ ,.��DP, *'TSkT!& G!� n!<¤ %& K'��U mWd� � g�\&U '�A� ,
 ,.�T�L& ��|�\�D /�q- H�T� V��W#!&� ,�P�#!& ��a� G!+ �0�'k� ^�W0R!& H)S�D /�,'�
 ��k�� u��! ���u(�� ,�k��L& ��|�\�D /q- gSzT!& PW� .D  U�a!& .D *���� 'D1�

D f'��� 'A� ,��k!& ,C�#h�!& G�!+ .�TSk�T!& '�P��� ,�uk�!&� �ub�!& H��S� ,HT���
K'(�� :"%& K'�U ��1 p!+ ?%& `�W� �� .�1 9"K�a!& nS� Y K'(�� ,: 
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 K��� ., �0�,� ,Cy�, ., g��� HD�aQ1 ., H#, mWd� :�0��T  ,*'���Td : ,���D '�D1

 ,���T��X ,p��S�� V���W#!&� , , U���a!& .��D *������ '��D1� ,V���W� .��D ";���!&�
 ,�A���B� ,P��� .�D C,���1� ,.�T�1 �1 .D .T�1� ¶ ��,1 ��d � V��W#!& H�T�− 

 j'b!& ��0h *�\�−H�'Q GS�@D N`��� *1  : ��$R!& v�aQ1 ��− ��$�[ p��#� 
 ]1 G�S� ,��0)a� U�b��L&� .��h��0T!& .�, *'TSk�T!& H�#��D p�)!& ,*&'���!& C#�D

 H�� &����−#$  �| N`��� " :�U��� K'(�� ��Tk!& v�aQ1 �� : �U'�� v�a�Q1 ���
*'!'(� &'S#$  ,��(W!& : G�!+ &'�#h&�� &'�S#$  V���!& c�z#�&� ,n��W! �� ,n�W! ��

 %& K'���U� �W��! ,�'��h�!& G��S� f����#D H�����z� ���! &<+ �0���, "��h�!& *+ G��){ ,
 %& K'��U G�!+ Hk���D o�hU� ,HS��U1� ,H��� UP�a�& ��d ,H��U`� ?��TS  m��#hU 

 v&��!& .�, C;�W� /�q1� ,C�STa!& &'�Pb�� *1 �uk�!& H��S� �A��,1 ,�0��, C,<�[
K��� ,f�b�)�&� HDU ��` �,P#D :"p��P��� �, p! Z$�1 �0S!&" ,��| �'�(!& G�,U ��d 

 ,&'�,Z�& ��d ,K��)(!& .� HS�[ �, HT � H���� Y �0�, HD�Q1 ]+ �0�, *�k�+ p(D �T 
*'S)(� �A^���1 *'TSkT!& oW��  eU���L&� ]+ V���!& C��(D o�h&�� �,� ,*���@�� 
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 %& K'�U NP� .�D C!P$,�"? 
 N�0�!& .T{�!& PW� pD1 .� N�U−K�(�� ,P��1 .D P�Z� HT�&�  : ,����1 .D P�Z�

K�(�� : ��\2 5−K��  :" %& K'��U o�, m�\ � ¢y��� �'�� Y ���k�  ,.���{ ��Z�B Y
� �TS  ,�$R!& Ku� ma� ��!Z�  ,�a!& P�P[ m�W\U� p�),L mk�W! �TR!& m!&

 %& K'��U G�!+ m�(Sz��  ,p��  �m�S(  ,Hs�zk�  Y '�A� : ��� n��S� �uk�!&
K��(  ?�&���!& *��{ ,%& C�T{U� %& K'�U :""�h1" ?K��(  :"Ku�D ���" .�, U���  

K�(  ,�y�s "� HS� *@\ ��T� ma� :K�(  ,x�&P  ��1� ,n�P#�� n�W! :" ����1
p��  p!" ? ` �h�� ��q@ �zD ]� �[1 �T0�  ��! ,c�! ., f�)3 3 � ?K��� : ,����@ 

 *'TSk��T!& G!'��  ,*u���F!& m,�R��)  ,����)S�!� ��)�R��� �A��� �b��  ,����W\U� g��\� 
 ,%& K�� �T\ ,.��DP,¤ :}.��DP, �)�!� �d3 2 34 4 2 55 2 99 5{ %& K'�U K�(  ,� :" ,%& `��W� ��

H!'�U� %& PW� ��1"K�� �d , :"h�0T!& �R#, �� H!'��U� %& P�W� ���1 ,.��" ?K��� :
 %& K'�U �a)�& �d � G��`1 *��\ N/�!& ¡�q@�  ,v&��� .�, ��\ /q@  H��  .�

p�, H�!+ :K��� ,�0A'h� HD v�� H�1 :"f'�h'!& mA��[" ? %& �0,Z�0 ¤ ? K���
^���z� .��D G��S#� :&'!���� ����1 ,�0y���D- .��� ,�A�����D1 p�dP��a  : ]+ P��{1 ����, t��W� ���!
� f���� j°),& P��Pa!& U&�,r�\ ,�UL&� ^�Tk�!& .��D CSb�SQ ��#T�� ,�D&�� HT 

P�P$!& mkz!& GS�"? 
 ,v��� .D ^&�!& .�X"hU H! K�� H�1 , :" %& K'��U .�� ��U�� 1 ,�U�T� �D1 ��

 �K�(  ,.��{ �'� : %& K'�U .�! � ��TS  ,���,U ��,'� &'��\ *�&'A *+ ,��� �!3 5 w
,&'�,Z�& �0��S� ��ST{� �A���(!3 3 ,��0k�!�D ��'SW()���  ,�y����!& G�S� V���!& "�W�@  

 %& K'�U m�1U P(S  ,V��!& �Z��  � C�S�D ���$SD /�q-  U�a!& .D *���� 'D1�
 %& K'�U �K'(� 'A� ,^�;�W!&: 
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���\ .D& K�� :" "��, Y H�+ ,C,�)!& C��$R!& ., *'�� �, C��B Y &/A� Y �'��!& &/�A

 C#���� mk��!� C�S�D G�S� n�!< o�, '�A ,HR��h H��� cR���& P��� ,GB'!& C,'{3 3 3
 G��!+ �0;��\�� �;���1 &/��A o��, '��A� ,v���0! ]� ����! ]� ����! �Sb��� ]� ,N���$!&8 ² ²
 G�!+ ��Ty&` H��S� H,u��� %& j&'S�Q ,H� �#� ��! ., H �#�! HT��D f'��� �0A'h�8 7

D C(d ]+ HS\ &/A �,� ,.�P!& �'� �, �)�� ,f�b��� H�@D H�, �TS�� ,H�S� u\'�� ,%�8
G!��#� K��� &/0!� ;*��`L& �y�� GS� H��` �0:�� ,HD HS�U1 :} H)����� %& KZ��1 ��d5 3 3 4 3 95 3 3 5

H!'�U GS�4 4 5 3 3 3{N1 , : ,H!'��U G�S� H���Wd� H�)���@Ts}.��,��T!& G�S��3 34 4 2 35 2 3{N1  : .�/�!&
 ,H#,}� ��! &`'��h KZ��1�3 2 3 38 5 35 3��A��3 2 3{ .�D ���#h '�D1 ���,E& K��� ��T\ ,C��yuT!& ��A� ,
���h ????: �'� .�− pD&��L& CS�Th pD1 .D& 'A −K���  : .T{��!& P�W� m#T��

K��� .��{ �'� .�\�RT!& o, *�\ "hU p�dP{ ,.d�D .D& G!',5 2 5 :§ .�a� ����()!& ��T!
 %& K'�U v�aQ1� �gS{ ��! &','(� �! .��{ �'�3 3 

 ��[−K���  :�TS  g{��Q G�!+ ����0)�& G�){ ,�AU��d- Y �0�'k�� ���S#h �A���R�\ �
 %& K'��U '��A &<r�  ,^�;���W!& C�S�W!& �−K����  : *�k��{ ����D K��hU fP���� ����(S) 

��! &'!�(  ,f'h'!& :&'#hU& ,f'h'!& mA�[ ?K�� : m����  ,�� �)\1 &'W\U� ,��,Z�� 
�A��+¨? 

 ,`'#k�, .�D& K��l :" %& K'��U o�, m��\ ���{ �'��5 ,V���!& H��� G!'�  ,.�
 ,�DP�!& �0!'�� ��!� ��,P�� ,U�b��L&� .��h��0T!& .�, u�hU .����Td Y H#, m�(D�5

C���k!& �0�S� %& KZ�1 .�/!& �A� ?K�� : %& K'�U� � ,�,P�� p;T� H)S�D GS�5 5
mS(  ,��k!& .� K�T  ,H)S�D j`�a 3 :%& n�# U o���U& ?K��� :" .�, ���\ p�!����8

v&�!&" ?)!��� K�� ,H :K��� ,��D&�� �0����1 j°),��  ,�0A'�h� H�D v�;� 8 :" .��1
 ?U�b�L&� *��h�0T!&"mS�  :x��A �A ?K�� :"�| c)A&" ? &�^�$  ,�| m�)0 

�AU�D`1 *'\�RT!& G!�� ,g0R!& ��@\ ,���T�@D �0 '���" "? 
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N1 : H!'�U GS� j�W�!& "T\L CWh')kT!& v'S(!& Y H)���@Ts� ,�'F!& ., H)�,1
 PTa, �K'�(�� �P�#!& U'a� G!+ �0;\�� ^�W0R!& H)S�D GS� *�\ ��{ :§ &'�SW�1

�U ��1 ,%& `�W� p!+%& PW� .D PTa, ��1 ,%& K' 
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 ���������3�i  
 −NP#k��!& K����  : K�]Z��!&� "���u(!& m���� v'��S(!& Y %& H��S#$� ���, C���k��!&�

 C�T�:#!& %& ��#� .�, p�A� ,C���Tz, ��0S#$�� �0��k��� ,��0)W�� ��T, ,j�#:�T!&�
`�W#!& GS�? 

=.��,��T!& GS�� >^��TS#!& ��#D K��� :& H)����� %& KZ��1 .�/�!& .��,�T!��D `&��T!
�0�S� : H�#, &'�)Wd .�,� ?^��TS#!& ��#D K���� : P�#D &'�#hU .�/�!& �0��  "qP��

f�P� H#, &'S���� CT�Z0!&� U&��!& ?t��(a)!&� : ,o��T$!& G�S� H)����� KZ��1 %& *1
H�!+ &'#hU .�/!&� &���� �!� H#, &'(D .�/!&? 

 Y�"C���k!&"K&'�1 Cdud ,: 
�����:Gk�� .D pS� H!�� ,CT{�!& ��1 ? 

 ���
!:C���@Tz!&� .,L& ��1 ? 
"����
!:.ka!& H!�� ,U��'!& ��1 ? 

��Wh .D P�#� K�� :" C�yuT!& ., �]- CkTFD H!'�U G!�#� %& P,1 .��{ �'� Y
 G�S�� H!'��U G�S� H)����� %& KZ�@�  .��,��, U�b�L& %& GT� /�,'�� .�,'k,

.��,�T!&"? 
G!�#� H!'� :}��A��� ��! &`'��h KZ��1�3 2 8 5 33 23 3 35 3 2 3{J C�D')!& :��MN1 , :" .�, `'��$D �AP�,1�9

�A�P� GS� �A�b�  �A��� �! C�yuT!&"? 
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G!�#� H!'� Y� :}�A��� �! &`'�h KZ�1�3 2 8 5 33 23 3 35 3 2 3{J CD')!& :��M*�0h� ,: 

������:C�yuT!&  ?NPk!& H!��? 
 ���
!:�1 Y �A����� H�1 N`U��T!& f��{ ,�0y&P�1 .�? 

pz�(�R��!& K����: %&� ;=u���� "��h > `'���$D P����@)!& ���\< ����:#!& *-���(!& &/��A Y
K'�(� ��0�, C�dud Y ,H�D�)\ ., U'� oDU1 Y C�yuT!&= :��A��� ��! > ��! C�#D&�!& Y�

"(�= :�A��� �!?> 
�0�  K�� p)!&  u�!& �,1= :�A��� �!?> 

�0�T  :&'!Z� .�/!& C�yuT!& ~P�F!& ��ZB Y − v&Z�{L& ��ZB − Y �A��\< ª�& 
G!�#� H!'�= : ��S��U@  `'��h ���^��h <+ ����S� %& C�T#� &��\<& &'�,- .�/!& �0�1 ��

�A��� �! &`'�h� �a�U �0�S�?> 
C����!& :H�!'� Y *�U'\/�T!& ,f/A .��{ ��ZB Y *'!Z�T!& C�yuT!&= : %& KZ��1 ��d

 GS�� H!'�U GS� H)�����A��� �! &`'�h KZ�1� .��,�T!&?> 
C�!��!& : ����W�D &'�!Z� .�/�!& C��yuT!& � ª@���� ,HW{��Q� '�A U���!& Y "�q` �'��

 �0)b� �kD− %& ^�[ *+ −H�!'� Y n�!<� ,�^&��D �U'�� CT���!& �U'k!& f/A Y  :
=<+ U����!& Y ���TA <+ .���d& ¡���d &����\ .�/��!& H��h�q1 <+ %& f�b�� P��(  f��b��� ]+ 

��A��� ��! `'��$D fP��1� H�S� H)���� %& KZ�@  ��#, %& *+ *Za� ] HW{�b! K'(� >
 �D P�(� �0S\ Cdu�!& o�&'T!& f/A p� =�A��� �!> ,=�A��� �! > ] C��yu, KZ�� H�L

�A��� G){ �0k�h ., ]� �0S�[ ., &'k�! ��L ;�`- '�D �A&��? 
H!'(D P�(� �! oD&�!& o�'T!& Y�= : �!�A���� > ,UP�D �'�� *'!����!& C��yuT!& '�A�

K���L& Y %& K�� ��{ ,*&�T� K-� K���L& Y *�U'\/T!&= : G�!+ n�DU p{'�� <+
 g����!& &�����\ .�/��!& v'��S� Y p(!@��� &'���,- .�/��!& &'��)W�  ����#, ¡1 C���yuT!&

~���L& ~'  &'D���  ?>H!'� Y *&�T� K- �U'� Y �;�1 �A�\<�= : �\�b�� P(!�
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%&UPWD  > ???H�!'� G�!+= : C�du�D ���DU �\P�T� *1 ������� .�!1 .��,��TS! K'�(� <+
.�!Z�, C�yuT!& ., �]-?> 

 ��! ���1� ,UP�D �'� mS��� C�yuT!& *1 K&'�L& �0�1 *1 K���L& �U'� Y ��,P� P��
 '�A &/�A ,���b��� .��,��T!& v'S� C�'(�� U���!& .�W$)! ª@� "D �A��B Y "��(�

�A�:!&?  
G!�#� H!'� :}&���\ .�/!& v/��5 3 93 3 3 34 9 3{J CD')!& :��MN1 , :" &�Pah .�/!& %& v/��

 P�Ta, H!'��U C!��U� H)��&P{�� 3 w�  G�S� .�TSk�T!& ^u�)��&� ,"�)(!&� C�T�Z0!�D
�0!&',1� �A`]�1� �0y�k�? 

����
 ���: "K'(� : P�Ta, H!'��U C!���U� H�)��&P{� &�P�ah .�/�!& %& v/��� 3 w
�C!/!&� K&',L& gS�� ,NU&U/!&� .�SAL& pW�� ")(!�D ,w 2 3"? 

NPk!& .� :" }&���\ .�/!& v/��{K'(� , :c�k!�D �0S)�"? 
��Wh .D P�#� .� :" }&���\ .�/!& v/��{K�� , :")(!&� CT�Z0!�D"? 

eZD1 .D& K�� :"")(!&� CT�Z0!�D"? 
G!���#� H��!'� :}.�� ����!& ^&Z��h n��!<�3 3 34 4 43 32 5 3 3{J ��D')!&C :��MN1 , :" %& C��D'(� n��S��

H!'��! .�D/�T!& ,H��` .� .�`�bS!7 7"? 
����
 ���: "K'(� : `'�ah "�A1 v&'d 'A ,pWk!&� ")(!& ., �| ��S#  N/!& &/A

H!'�U C!��U� H)��&P{�"? 
H!'� Y P�� .D& .� :" }.�� ���!& ^&Z�h n�!<� &����\ .�/�!& v/��{K��� , : .�,

�0�, p(D3"? 
G!�#� H!'�: }^�R� ., GS� n!< P#D ., %& v')� �d5 3 93 3 3 32 2 2 53 3 3 4 4 43 55 5{J C�D')!& :��MN1 , :" .�,�

 �����  ,�0��, ^�R�� .�, C�D'� "�W(� %& *r  �u�E& "q`� n!< P#D f��\ .� ohU3
HW�<"? 
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����
 ���: "f�\< G!�#� K'(� : P�#D ., ,H�!+ CD��E&� CD')S! H(� ')D %& ";�)� �d

/!& HD&/� c�k!�D u)� �0�, nSA ., v/� HD N9}^�R� ., GS�{N1 , : %& v'�)�
H)��s G!+ HD "W(� ,^��{L& ., ^�R� ., GS�4 2 5"? 

H!'� Y ��Wh .D P�#� .� :" }%& v')�{p�#� , :���$)�"? 
eZ�D1 .�D& .� :}^�R�� .�, G�S� n�!< P�#D .�, %& v'�)� ��d{K��� , : .�/�!& G�S�

 pW�!& .� &',Z�& � �'�.��{"? 
���� ���
 ���: " ,.�TSk�, H��S� &',P��� &'TS��1� ,*�&'�A C��(D G�S� %& v��� P��

 ,��,'� .��R� ., g��(D C#�'!& P#D n!<� ,C�&�#$!& P�� C�, vU�� P�� f'(a!�9 4 4
 �]- C)�� &'���\� ,�0�W�� &�U��)q�  ,�0!&'�,1 .��D� �0�W� .�D �A��q n!< P�# 9 3

 f`�  ,�1�,&� pWQ .�D �, ���1 �����1 "���� ,.�T����!& .��D �0!&'�,1 �k��� ,�0�S�
 .�, *��\� ,"�DE& .�, C�y�, Cy�, �A�z�@  ,�u�E& GS� �|'S� c!@)�! ^�(Sz!& .,8 8
 ,*��\ ��T\ H�,'� G�S� HST#)��&� ,N�;��!& �'�� .�D n�!�, C�y�, pz�1 ., CSTh2 9

�0�  K'(� p)!& H�P�b(D H{P),� : 
>����5��� 1'�����H 0! 1����A�V WK �����$; 9 7 78 8 9  

 
^�������,$ )�������� <�����F5� u������L�
 6 78 t 7 6  

 G����?C
 
\K )���A�	5� J������! J���+!�7 8 9 98  
 

�����4 ^ ������� j�����.A ������� J����?$!8 t 9 88 8 9 87 8  
 ���������F���3� qn��������� 2����������?B�
 
\K!7 9 8 8t 8  

 
������LF$ )������ h�����E! �F�#��������6 8 87 9 9 6t 7 8 8 t  

 >����������]� J�������5� "��������� >�������3�B+8 9 86 8  
 

�����p$ ^ Vn�����% `�������F�
 a����H!8 89 8 8 8"   
 G!�#� H!'� :}%&�5 3���{U U'��B � 3 �4 5 3{J C�D')!& :��MN1 , :" o��&� �����T!& ���:� %&�

CT{�!&"? 
����
 ���: "}U'�B %&�{ ,��0�, �A���B .,� �0�, H�!+ v��� v��1 ., v'�/! ,

}��{U{�0)D��+ P#D �| �A/q&�� ]� ,�0)D'� P#D �|/#� u  ,�| "? 
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���,- .�/��!& ���0�1��5 3 3 34 9 6 33 P��#D �&���a!& P$k��T!& &'��D�(� 3u��  ���$� *'\�R��T!& ���T�+ &'3 3 3 92 3 � 33 5 33 3 2 3 3 5 32 2 24 2 3 3 5 24 4
 ����S� %& *+ ^���[ *+ HS;��  .��, %& �������� �'k��  C��S�� �)���q *+� &/��A �0,����� 3 5 3 2 24 43 2 3 33 59 2 3 5 3 2 2 34 4 43 84 4 4 4 42 2 2 32 5 3 3 5 3 4

 ���{� 4 3=��>?  
}�R�T!& ��T�+ &'�,- .�/!& �0�@�4 2 5 3 32 99 5 3 4��$� *'\3 3 3 5{ �0�s��D ��WF! U/�� 2 4 4 43 2 5 3 3} &'�D�(� 3u� 5 33 2 3

�&�a!& P$kT!&3 2 33 2 24{ ��a!& &'SqP� ] N1 3 3 22 5 5 2 3 3 3}&/A �0,�� P#D3 3 2 3 2 3{ ���$0!& .�, ok�� ���� 3 22 24 2 4 4 3
}CS�� �)�q *+�3 2 33 2 5 2 24 4{ ���� ��U�$� ��z(��D &�(  2 2 3 85 3 2 32 3 3 4 44 2 4}., %& ������ �'k 2 24 42 35 32 5 3 *+ HS;�  2 3

^�[{�!�D �A��B1 P��  C�Z$!&� �')}���{ ��S� %& *+{=�>? 
                                                                                       

= 
~�a�+ .D PTa, K�� :" }U'�B %&�{N1 , :& ���� ,g�/!}��{U{ `��W#!& �{�� ,

�0�  �, GS�"? 
=� > K�Z�!& gW� �\<? 

H!'� Y C,��� .� :} P$k�T!& &'�D�(� 3u�  �$� *'\�RT!& �T�+ &'�,- .�/!& �0�1��3 3 94 2 3 3 5 3 32 2 95 3 6 32 3 3� 3 3 35 24 4 5 4 3
&/A �0,�� P#D �&�a!&3 3 2 3 34 4 3 3 2 33 2{K�� ; : ��0#, *'��$�� ,m�W!& G!+ *'��$� *'\�RT!& *�\

D*'TSkT!& K�� ;m�W!& &'�@� *1 &'� �TS  ,H�  *��$)�� ,��#z!� : ?��#s ��! .�1 .,
 %& KZ�@ G!�#� :}^��[ *+ HS;�  .�, %& ������� �'k�  CS�� �)�q *+�3 5 3 23 82 3 5 3 2 24 44 4 4 44 2 32 2 2 35 2 5 3 3 5{ KZ�@�  ;

*'\�RT!& �0�� gA< G){ �A��q ��\� �zT!& �0�S�? 
 Y U'b��, .D P�#� Hh�q1"���H�"= � ���� ���U ���� −C�ST�� > N��z!&� ,

 Y"*��W!& o,�h"= �� ��� >H�D C�,��� .�� v��{ .�D x�T�� .� ��aQ P�kD? 
H!��UE ;c�#� `���+ &/A�? 

�K�� ;��Wh .D P�#� .� :m!Z� �T! :} P$k�T!& &'�D�(� 3u�  �$� *'\�RT!& �T�+3 3 94 2 3 3 5 32 25 32 3 3� 3 5 24 4
&/A �0,�� P#D �&�a!&3 3 2 3 34 4 3 3 2 33 2{&'!���� ,%& K'��U v�a�Q1 G�S� n�!< t�[ ; : �����@� .�,

m��!Z�  ?����)T!�D ������@� .��,� ?����,�#zD :} .��, %& �������� �'k��  C��S�� �)���q *+�2 2 2 34 4 45 5 3 25 3 2 22 5 3 8 3 3 5 4
= 

��� 
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= 
���{ ��S� %& *+ ^�[ *+ HS; � � 34 43 4 43 23 9 2 34 43{? 

 Y N�z!& Hh�q1"*���W!& o,��h"= �� ��� :>��d U�R�D .�D P�Ta, ���d .�D "�,�, �
 P��� G!'�, P�&� .� NU'�!& .� H�D1 .� o�\� .D *���� ��d� ,NU'�!& ��d "���T�+

HD P�#� .� �P�Sq .D ? 'A�`���E& .k{ "��,? 
�K��� ;Y'#! C�z� .� :*'TSk�T!& K��� : ;�������D� ��U��$� .�, g�b�� ���\ P��

m��!Z�  :}%& �������� �'k��  C��S�� �)���q *+�5 5 3 25 3 2 24 42 5 3 2 2 38 3 3 5 4 ����S� %& *+ ^���[ *+ HS;��  .��, � 34 43 23 9 2 34 43 4 42
���{� 4 3{? 

 Y N�z!& Hh�q1"*���W!& o,��h"= �� ��� > ;c�#�� H���! ;H��!+ ��a�Q P�k�D
Y'#!& C�z� 'A� HS��, c#�� H!��UE? 

� V�W� .D %& PW� .�XK�� ; : *'���$�� ,m��W!& G�!+ *'���$� *'\�RT!& *�\
S  ,H�  *��$)� ��#z!�D �0#,*'TSkT!& K�� ;m�W!& &'�@� *1 .� &'� �T : .��1 .�T 

 %& KZ�@�  ?���#z!& ���!G!��#� :} *+ HS;�  .�, %& ������� �'k�  C�S�� �)��q *+�2 3 5 3 2 24 44 4 4 44 2 32 2 2 35 5 3 22 5 3 8 3 5
^�[3 3{K�� , :�0�� *'\�RT!& gA< .�{ �A��q ��\� �zT!& �0�S� %& KZ�@ ? 

 Hh�q1����{ pD1 .D&"= � ����� ���U ����� > �!��Q .�D %& P�W� t���s .�,
HD V�W� .D& .� C,��� .� x�T� .� �'{L& pD1 .� pS$#!&? 

 C,��� .� x�T� .� �'{L& pD1 .� N�k!& `��A� U'b�, .D P�#�  f&�U .�!
 v&'b!& 'A� V�W� .D& �\< *�` 8u��, HD−�S�1 %&�−? 

�H!'� Y �`�)� .� :}�$� *'\�RT!& �T�+� 3 3 93 5 24 5 32 4{N1 ; : , ��Wq1} P$k�T!& &'�D�(� 3u� 3 4 2 3 32 5 32 3
&/A �0,�� P#D �&�a!&3 3 2 3 34 4 3 3 2 33 2{ ���D '�D1 H�  �{ N/!& ��#!& 'A� l p�S� e`��� ,w l

 %& K'�U �{� ,��$0!& ., .��� ok)! n!<� ,*&<L�D � C�${ "W(T!& ��#!& Y
 %& G��� ��TS  ,�h��A /��, �AP�#D ]� ��0SW� ��a� ��! �&`'!&G!��#�!&  .�� .�\�R�T

%& KZ�@�  ;.�TSk�T!& GS� n!< t[ ;�&�a!& P$kT!& :} �'k�  C�S�� �)��q *+�3 2 2 33 23 2 28 3 3 5 4 4
= 

��� 
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= 

HS;�  ., %& ������4 4 44 2 3 52 5 5 2 5{ %& �A���B@  ;G!��#��&��F!& &/�|  : �0��S� C��U�$!& C��Z$!&
v��(� *1 .�\�R�T!& .�, P�{L ���S  ,�,�� �,��� &�0[ &�0[ ���/q@�8 8 8 8  P$k�T!&

!&.�TSkT!& ., "hU PW� �1 C�Z$!& g{�Q ]+ n!< �0,�� P#D �&�a? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ��U ����� > .�D P��Z� t���s .�,

HD �`�)� .� CD��� pD1 .D P�#� .� o�U� ?`���E& ��aQ "��, &/A�? 
  *G!�#� H!'� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{J CD')!& :��MN1 , :".��,�T!& �R#, ��"? 

�Py&'  Cdud H�  ^&P�!& &/| v�zF!& ��Pb�: 
G!�L& :H�W�)!&� HD ��T)A]&� C���#!&? 

C����!& :Ph `'hL& .D& �� K'(� �T\ ,*�T�E& ., H�r  n!< "#�� ., *1� ,^&�BE&? 
C�!��!& :�b�(� P�#� H�!��),& �P� *1� ,*�T�E& j��;)(, ., P#� �,L& &/A K��),& *1 

*�T�E& Y= ?.�T��� .D&?> 
G�#T!&� :�0{U&'$D &'ST�� &�`�(�&� �|'S(D &'�,- .�/!& �0�1 ��? 

− H#, �\/� �!� `� 1 &<+ *�T�E&� =j�a!�b!& &'ST�� > K�b�q o��Th "TR� H�r 
 H�!'(\ *��T�E& G�S� �!�b!& "T#!& cz� &<+ �,1� ,j��ST�� j&`�()�& ., .�P!&

=b�!& &'ST�� &'�,- .�/!&�j�a!� > ��\L& H��\U G�!+ ��b��� /����{ *��T�E& *r� 
 H�!+ ] *1 �`�0RD f`��(�&� f`�()�&� gS(!& *�T�+ 'A� ,pWS(!& `�()�]& 'A� �:�L&

HD *�T�E& g$� �, "�D� ,%& K'�U &PTa, *1� %& ]+= ?pz�(�R!&?> 
G!�#� H!'� :}�$� *'\�RT!& �T�+� 3 3 93 5 24 5 32 4{J CD')!& :��MN1 , :" ��hU *'\�R�T!& ��T�+2 4

�Wq�3 3"? 
H��!'� Y V���W� .��D& .��� :" }���$� *'\�R��T!& ���T�+{K���� , :�$���!& : g��S�!&

��Z�F!&�"? 
H!'� �`�)� .� :" }�$� *'\�RT!& �T�+{? 

= 

��	 
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= 
 ��@�\ C�!�WTS! UPbT!�D �0�� �q1 P��§C���$�!& .���¨`&��T!& �1 , :§��$� �< ¨

�R�!& ��0#, *L �1 ;�APy�(� `�k � �0�s&'D �WF! ;�$��!& C�!Z�TD '�A N/�!& x
 *'�� *1 �'$��§�$� ¨C0WR, C�Q? 
N�RF,Z!& K�� :"§�$�!&¨ :K�(� ,UPb, :U/�� ,�k$� �$� ?&U/�� ? �< f���#,�

 ]� *����0z)� ] ����L� ,�$���!& C��!Z�TD '��A N/��!& x�R��!& ���0#, *L ,���$��
���0! Ck��Du, p��0  ,j�����$�!& *'��W�)$� ]� *'Sk��)�� ?C����$�!& ��@��\ &'��S#h �1 

H���� %& G���U V���W� .��D& .���� ,���| �0���Q� Y C���!�W, ,���0��#D :§ Ck��$� �������1
�����F!&� vu�!�\¨ ?.ka!& .�� :§@��'� �\�R, � �Q .,¨ ? gA&/�T!& "�A1�

.�!'(!& .�/A �uq GS�"? 
*��{ 'D1 K�� :"���a)!& Y� :K�� G){ .ka!& ¬!�D� : ��, .�, g�$� ^'��'!& *+

 K'(D P{1 /q@� �!� ,x�RT!&C�P�Z!& ., N`�0!& ]+ .ka!& ? ��T#,� ,�`��)� K���
�TA��B� P[&U .D : ��! CD��$!& ., HSkB <+ ,g�h H�L C��$�!�D x�RT!& cQ�

 gA/�, '�A� ,.�\�R�T!& ., �S�1 ., GS� "k�!& g$� K'(!& &/A GS�� ,"k�D
n!�,? 

����a!& P��W� .��D& K����� : ]� *'Sk��)�� ]� *����0z)� ] ����1 n��[ ]� ,g��$� ]
�C��$�!�D �0�Q� Y C�!�W, �k$� &'S#$  ,j���$�!& *'W�)$ ??? GS� U'0T$!&�

.�\�RTD &'k�! v�)�!& "A1 *1 GS�� ,�q- �0!+ %& o, /F�& ., x�RT!& *1 ? .,�
H!'(! x&�[E& ��& �0�S� tSs1 ., ^�TS#!& : H�D x�R� *1 ���� ] %& *+} ] %& *+3 3 9 4

D x�R� *1 ����4 3 3 52 5 32 3 4 2H{J ^�k�!& :�� ,���MN1 , :HD ����"? 
pz�(�R!& K�� : ^�TS#!& ��A�Th�− %& ^��[ *+ v&'b�!& 'A� − C���$�!& *1 G�S� 

 *L ;��a!& .�, ��:�1 G��#T!&� ,G��#, ��$� '�0  ,C�'�#, CT���!& C��& f/A Y
Hk$�1� fU/�1� ^p[ .)�1 %�D H\�[? 

= 

��� 
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��'#�
 ���: G!�#� H!'� =�$� >N1 :(� Y ^��Wq C���$� N1� ,�0!��T�1� �AP�y�
 ��, �0!�T�1� ?���[ H�� p��� ]� ,�;� ]� o��� ] C0!- %& o, PW#� *�\ .T, ¬SD1
 Y `�k��!�D "�T�� ,t�aS! `U� ,"�s�WS! �b�� %& "�W� .� PQ� ,% CDU�a, .�D

�0�� �A�0s1� j'�W!& ��[1 &��0z� *1 ���S#  ,�ub!& Y ] �UL&? 
,��A `&�T!& ��!� G!��#� %& *1 "�!PD ,*PW!& �A�s f���\ � ��!& *r  ,*PW!& C��$� 

�0�, v�Q1 �, "k�D �,@� �!� ,���[�W,� C�D�)�!& ^� ��D1? 
 ,��0�, &�U/�(� ���1 �0��� "�(�� ��!� ,U����!& *&P�D1 *���[�W� &'�!&� �, *'TSkT!&�

�!�D ,C�'�#T!& �0)��$� �P(� �T\ `&�T!& �T�+� ,j���$�!& ., �AU/(� ��T�  ,x�R
C��$� x�R!�  ,�U�0s ,*�T�E&� P�{')!& *1? 

´��� :§�$�¨ H��@\ ,�'�Q'T!& �/{ ��P(� GS� ,��$!& *'��� *'�!& �k�D ,
�$� v�� �1 ,�$� ��h *'\�RT!& �T�+ ,"��? 

G!�#� H!'� :}&/A �0,�� P#D �&�a!& P$kT!& &'D�(� 3u 3 2 33 2 3 3 2 3 34 4 3 3 32 33 5 32 24{J CD')!& :��MN1 , :"u  
��$0!& ., o��)!& ��#!& &/A P#D ��a!& ., v&��]& ., �A'��T�"? 

K�� �D�h .� : %& K'�U K��� :§ ,&P�D1 &/�A p,�� P#D �&�a!& P$kT!& "qP� ]
��,Pq� P0#!& "A1 ]+¨? 

H��!'� Y %& P��W� .��D �D���h .���� :" } P$k��T!& &'��D�(� u��  ���$� *'\�R��T!& ���T�+
&/A �0,�� P#D �&�a!&{*1 ]+ ,C,/!& "A1 ., &P{1 �1 ,&PW� *'�� "? 

����h .D& .� :"C���& f/�A u�� :}�&��a!& P$k�T!& &'�D�(� u� { .�D ���T� K��� ,
U���` :�&�a!& P$kT!& &'SqP� ]"? 

K�� g�kT!& .D& .� :"G!�#� %& K�� :} P$k�T!& &'D�(� u  �$� *'\�RT!& �T�+
�&�a!&{K�� , : C���PT!& P$k�, "qP�� *����� 'D1 *�\ ] n�!< *1 ���B ,� ��\ '�A�

�&�a!& P$kT!& Y "a�"? 
= 

��
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= 
K��(  .�\�R�T!& .�� "���� v�0�[ .D& .� :" P$k�T!& v��(� *1 x�R�TS! ���!

C�, K'q` Y .�\�RTS! *'bq�� ] �,L& �]� *��  ,&/A �0,�� P#D �&�a!&"? 
K�� V�W� .D& .� :"�&�a!& P$kT!& HS\ ��a!&"? 
��Wh .D P�#� .� :"P$k, HS\ ��a!&" ?HS�, PA�$, .� N�U�? 

^�z� K�� :"u�� ,x�R, HS\ ��a!& "qP� ] :}&/A �0,�� P#D{"? 
H�!'� �`�)� .� :" }&/�A �0,��� P�#D{ ���D '�D1 H��  ��{ N/�!& ���#!& '�A� ,l ,

 %& K'��U ��$A ., .�;, ok)! n!<� *&<L�D H�  pS� e`��� � K'��U ��{�
 %& ��a� �! ,�&`'!& C${ "W(T!& ��#!& .,�h�A /�, �AP#D ]� �0SW� "? 

N�RF,Z!& K�� :p�#� :" C��SA�$!& Y *'�S#�� &'���\ ��T\ ,&��T)#� ]� &'$a� u  
 ���D '�D1 ��,1 .��{ ���$0!& .�, ok�� ��� 'A� &/A �0,�� �{ P#D &/A �0,�� P#D
 %& ���\ G�S� K'�� H��S� KP��� ,HD�a�Q1� C����{ G�D1 gA/�, 'A� ,��'T!& GS�

&�D e`�� .�{ H0h��^ :x�R, &/A ��,�� P#D �a� ] ]1 ? K'�q` .�, *'#�T� ]�
�AP��� Ph�k�T!& �y���� �&��a!& P$k�T!&� ��a!& ?p# �R�!& P���� : .�, *'�#�T�

CQ�q �&�a!& P$kT!& ?n!�, P��� :Ph�k�T!& .�, f���B .�,� H�, *'#�T� ? .���
�&�a!& P$kT!�D `&�T!& *1 H�� %& G�U ^�z� :1 .�TSk�T!& G�S� *1� ,��a!& ] *

 .�� .�TSk�T!& G�� G�!+ o�h&U f'�D�(� *1 .�\�R�T!& G��� ,H�!'q` ., �A'��T�
 Ha!�b�TD ����(!&� �&��a!& P$k�T!& G!'�� ., &'#�T� *1 `&�T!& "���  H�, �0���T�

n!< .� &'!Z#��"? 
G!���#� H��!'� :}C��S�� �)���q *+�8 3 2 33 2 5 2 24 4{J C��D')!& :��MN1 , :" ����z(�] &���(  �)���q *+�8

���� ��U�B"? 
C,��� K�� :"CS�#!�D p�#� :C���!&" ?x�a;�!&� ���Wh .�D P�#�� .�� N�U� ? '�a�

n!<? 
= 

��� 
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= 

N�R��F,Z!& K���� :"e1 : Y ����! *���\ ���,� ���a!& .��, .�\�R��T!& o���, gWk��D &���( 
g���T!&� ~� UL& ., ���S� �0,�P�"? 

G!�#� H!'� :}^��[ *+ HS;�  .�, %& ������ �'k 3 5 33 2 3 5 34 4 4 44 2 2 25 2 5 3{J C�D')!& :��M,N1  :" %& *r� 
^�[ *+ HS;  ., ������� ,�0�� ���'#��"? 

V��W� .D& K�� :" : *'\�R�T!& g�A< .��{ �A���q ���\� ��zT!& �0��S� %& KZ�@� 
�0��"? 

PA�$, .� ��$� pD1 .D& .� :H�!'� :" }^��[ *+ HS;�  .�, %& ������� �'k� { ,
K�� :*'�,�T!& :� *1 %& �AP�'  .�\�RT!& �h�), ., g�b� ��\ HS;�  .�, �0���

 o�, �^&��(!& Y �^&�D K�1 Y C��& f/0  ,�&�a!& P$kT!& �A'D�(� ] *@D �0! ��'�
"��@)!& Y �A�q-"? 

��Wh .D P�#� .� N�U� :}HS;  ., %& ������ �'k {K�� , :C�Z$!�D" ? N�U�
x�a;!& .� ?HS�,? 

H!'� �`�)� .� :"}^�[ *+ HS;  ., %& ������ �'k { �A��B@  , �&��F!& &/| %&
 .��, P��{L ����S  ,���,�� ���,��� &�0��[ &�0��[ ���/��q@� �0���S� C���U�$!& C���Z$!&
 P�W� �1 ,C��Zh g{��Q ]+ ,n!< �0,�� P#D �&�a!& P$kT!& &'D�(� *1 .�\�RT!&

.�TSkT!& ., "hU"? 
N�RF,Z!& K�� :N1 :" �0��S� ^�Tk�!& "��U@  ,��q- Hh'D HS;�� ., �1 Hy�z� .,

�| UZB@  ,&U&UP, C�, G!+ &'STa  ��h� C!�W� "A1 �S�1� ,�A��, ��\1� �A��q 
 .�D& .��� H��&'�! C�S�#!& &' ��q ��T, �0��S� `'��1 n�!< *��  ,HD ��#� �,� ��#z!&

H�� %& G�U V�W� :§K���� �'�F!& �|'�S� Y *�z�R�!& G(!1 : ?*'S\@�� .��1 .�,
C��Z$!�D �A���B1� v��)�!& "�A1 K��)(D %& �A�,@ ¨ ?"���� : �)��D�y����!&� `uW�!& ?

´��� :CSy�� ]�{ �1 ,C� �#!�\ UPbT!& G�#TD ,CSy�� ?%& ^��[ *+ H!'� G�#,� ? *+
= 

��� 
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= 
����` Y ��! CaSb, *�\� �\^��B+ CT�a!& mWh�1"? 

´��� :§CSy��¨CSy�� ]�{ �1 ,C� �#!�\ UPbT!& G�#TD ,? 
G!���#� H��!'� :}�����{ ����S� %& *+� �4 3 4 3 3 9 4{J C��D')!& :��MN1 ,: " ,��!���aD ����S� %& *+

�����[ ��DP� Y ���{"? 
����� ����
 �����: "}����S� %& *+� 4 3 3 9 4{N1  : ,��aSb��� ���TD}�����{4 3{N1  : H��D �,@��� ���T� 

 ;G!��#�� xU��W� ,f��,1� H�(Sq Y K`��#!& ,H!&'�1� H!�# 1 Y ",��!& H�L ;H�� G0���
�/q@� p)!& C�Z$!& K&',@D g���T!& nS� .� �0�'� &/0!�C,/!& "A1 ., ��"? 

N�RF,Z!& K�� :"}��S� %& *+{ ,��!&'{@D }���{{ .�� ]+ o��T� ]� Gz#� ] 
v&'Q� CT�{"? 

  * �k�h C���$� ] ,�P��(�� .��` C���$� �0��!� ,.�\�RT!& C��$�! *��D C��& Y
K���� P��(  ;.k��aS! ��� uq ,cSk��!& C��,�� P���� ,*P��D� :" .��T  ,�A'a �b��� ]

@�')�S  �0a �Q"�U ,N��z!& P��� ,U&'�� .D �#[1 H�� f&? � &/�\ ��#D g�A<
��&PD1 C��$� G!+ C��A�:!&? 

 *1 '�! o����� ] &/�A .��!� ,*'Sk)�� ] ��1� ,CD��$!�D C(S#), �0S#$� �`�)� *�\�
 .�, �'��T, '�0  ;�Sk�T!& �u�FD ,H)D��$D ] H\�RD tS� �,L& *L ;"k)B& &� �\

H!'� Y �T\ ;H)D��$! P$kT!& K'q`: }"�W� N�D�� ]+ �W�h ]�{J ^�k��!& :��M ,
H\�RD tS#  ,x�RT!& �,1� :}�&��a!& P$kT!& &'D�(� u  �$� *'\�RT!& �T�+{ ,

�$� G!+ �A�s ., *PW!& Y ��a!& "(�� ] CD��$!&�? 
  * K��d1 .D C,�Td "k)B& P�� ,H,u�+ P�� � ��!& K�k)B& v�Wa)�& Y K��[+ ]�

 mW�� ]� ,H,u�+ P�� ^�h �, �,1� ,"k�!�D H,u�+ P�� � ��!& �,1 Y ���Q "�!`
 p�W�!& *1 ;����A pD1 ��P{ ., � p�D1 �y��{ G�!+ H�D ��#W  K��d1 .�D C�,�T�D ��,

 p�W�!& K��(  ,.��)#\U GS�Q� ,"k�)B�  ,"k)�� *1 f�,@  ,CaSs�= : .k�{ P�(!
= 

��� 
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���q1 �u�+ >−W� ��P{ ., ;~&��!& PW� Hh�q1 P(  ;H�  �,L& �b� u   %& P�
HD ;����A pD1 .� ,N�(T!& P�#� .� ,�T� p�D& %& PW��? 

 ,f'�a�D ,H�D ;N��T#!& �T� .D %& PW� .� ,����� ,NP0, .D .T{�!& PW� f&�U�
v&'b!& 'A� ;K�k)B]�D �,L& H�  ��!�? 

 pW�!& *1 ;N�(T!& .� ��Pa!& ~�s ., ^p[ Y ��!� � ,K�k)B]�D C,�Td �,1
 H�S#  '�A �T�+� ;N��(T!& P�#�� v�a�Q1 .�, j��(�!& f&�U &/��A ;Hk��� "�W� .�,

 f&�U� ,H�D ,���S!& .�� ,�Sk�,� NU��FW!& f&�U ;H�D ,N��(T!& .� P#� .D ��S!�\
HD ,N�(T!& .� ,��#h .D P�Ta!& PW� .� ,�Sk,? 

 p�W�!& f�,@  �S�1 H�1 ;�Q�� .D ��� .� ^�h �, �,1� � ,UP��� ^��TD "k�)�� *1
1� PT{1 Hh�q1 P( *����� ��P�{ .�, ;.�k!& "A , .�� ,��Wb�!& .�D ��BL& .��

HD ,�Q�� .D ��� fPh .� ,.�b{ .D C��Sq? 
 ,*��z(!& P�#�� .�D G��a�� ,NP�0, .�D& &/�A H�� f&��  ;*���� GS� H�  cS)q&�
 '�D1� ,NP�W#!& ����\ .�D P�Ta,� ,~&���!& P�W�� ,��Q�� '�D1� ,�&��$!& .D o�\��

�,��? 
$!& .D o�\� .� �q- Hh� H!� Y PT{1 f&�U ,�&�"fP�k�,"K��(  ; : ,o��\� ��dP�{

 .�� ,��Q�� .�D ���� .D .�b{ .D C��Sq .� ,N�(�T!& �BL& .� ,*���� ��dP{
fPh .� ,H�D1? 

p(0�W!& Hh�q1 ,HS�, ;*���� .� ,CW(� .D Cb�W� f&�U�?  C���Sq� ,���#� ] f'D1�
�Q1 H�� H)�&�U� ,fPh ., oTk� �!? .�(��z!& u\ Y ��Pa!&�c�#� ? 

 .�� ,U��T� .�� U'b��, ��P�{ .�, ;K�k)B]�D �,L& �0�  ��`�{1 v�W!& Y ^�h�
K��� ;o(�L& .D CSd&� .� ,v�zF!& pD1 ���#, : p�W�!& m���1 ,mTS��1 ��T!� ,

p��! K���( = :�����!& �#��[ n���� t��S{&� ,UP���� ^���TD "k��)B&> ,¡&���z!& H��h�q1 ;
= 

��� 
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��!�D `���� ,H{uQ o, HD �)a� ] U�T� .D U'b�,� .��! '�A� ,��S� H�D& H�� C�&

���, &/A H��P{� ,��Pa!&? 
p�dP{ ,H�D1 .� ,";�!& .D �`�)� ��P{ ., ;�;�1 ¡&�z!& P���  ,�`��)� .D ��RA

"�A�$T!�D "kSk, 'A� ; CSd&� ��P{ G�#TD ;H�D1 .�? 
P�T{1� n�!�, g�A< P��� ,n!/�D � ���!& ��,1 Y ����Q "�!` mW�� ] H��!� : G�!+

H!�k)B& v�$�+n!�, .� gA� .D& e�U� ,HWh'� �!� p# �R!& HWa)�&� , : ] H��1
"k�!& ��#�? 

 p�W�!& ��� � "�W� ¬�SW�� �u��E& Y P�!'� ��! H�1 Ph� ,�0!�{� CD�ab!& ",@� .,�
 � ,��Wh&� K�k�)B]& *�\ '! ,�u�E& "q`� C�SA�h GS� *�\ .,� ,"�S� ��� ]+

, p�W��� ,�0),�� GS� �1 ,�#�Th �0�S� *��! ,�0)R��� i��!& H�D m�W�D *1 &/A "�
 '�0  ,&��,1 '!� ,n!< ., ^pRD &��,�� �! &'WA/�� &'TSk�! &���h .�/!& `' '!&�
 P��� *�k��E& H�D �,��� ��, K�& ¢��a� .A/�!& *L ;�\/�!�D G�!�1� ����A<1 Y G(D1

H!'a�?  
G!�#� H!'� :=&/A �0,�� P#D �&�a!& P$kT!& &'D�(� u  > ��� 'A &/A �0,��� ok�

t�(a)!& GS�? 
−���\ .D& K��  : ,.�\�R�T!& p���D ���&<� ����` .��A��z!& .��,��T!& f`��W� G!�#� �,1

C��& f/A K�Z� P#D f'D�(� ]1� ,�&�a!& .� ,���` �$� �A .�/!& ? Y �0!�Z� *�\�
 %& K'�U �#D &/0!� ;ok� C�� � ,��D pD1 CWaQ ��S�X *1 f��,1� ,/�,�� ,

.�\�RT!& Y N`��� :*���� m�W!�D �'z� ]� ,x�R, ��#!& P#D �a� ]1 ? %& ��@� 
&UP�� ���[ HD ��{� ,n!<? 

−��A �&�a!& P$kT!�D `�T!&�  :"�� :�(  P$kT!& ,��a!& o�Th "���? 
−N�&�!& K��  : �1 P$k�T!& ���� '�A "A �&�a!& P$kT!& ., `&�T!& *1 Y &'�S)q&

= 

��� 
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&/A 'A v��L&� ?��a!& o�Th H�, `&�T!&¡��!& ? 
H�S� "�!P!&� : G!�#� H!'�=HS;�  .�, %& ������� �'k�  C�S�� �)��q *+� > n�!<�

 C���& f/�A .�, `'b�(T!& *��\ '�S  ,P$k�T!& .��� '�A ��! j&U�$)!& o�', *L
 *' ��F� ��T�+� ,C�S�#!& .�, o��T!& &/�A gWk�D &' ��q �T! CQ�q P$kT!& ., o�T!&

�&'T!&� ~&'�L& U';{ ., &'#�, &<+ CS�#!& ,C���& .�, .k�{ K]P)��& &/�A� ,�
 G!���#�� H��aW��� H��!'(D K'��(!& &/��A P��\@)��= .��, u���! fP��W#D e����1 e/��!& *�aW���

Gb�L& P$kT!& G!+ �&�a!& P$kT!& > K'���!& o U �T�+ H�1 GS� &'#Th1 ��1 o,
 K'���!& .�� N�U �TD &/A P\@)� �;�1� £��A �1 m�D ., �uk!&� �ub!& H�S� �

K�� H�1 :"� ] v�#!& ���Zh Y *���` oT)$?>  
−pz�(�R��!& K�����  : ^���z� K����=%& H��T{U > ^���TS#!& .��, P��{&� ����B�= &'��D�(� u�� 

�&�a!& P$kT!& >�&��a!& P$kT!�D `&�T!& :N1 ,H�S\ ���a!& : *'\�R�T!& v��(� ]
f���+ ����D�� �P��� ���a!& .�� �A`��#D+ g�$� "D ,HS\ %& ��{ ? '�A K'�(!& &/�A�

*+ v&'b!&� ta!&%& ^�[ ? 
 o���Th G��S� �&���a!& P$k��T!& t��Sz� %& *1 G��S� ����:#!& *-���(!& ^&�()���& K` H���L
 ���a!& `&U1� �&��a!& P$k�T!& �0�  tSs1 p)!& j���& CSTh ., C��& f/A� ,��a!&

 H!'(\ ,HS\=�&��a!& P$k�T!& .�, u��! fP�W#D e���1 N/!& *�aW� > *1 ��ab�!&�
m���D £����A �1 m���D .��, H��D o���� ^&����E& ����� Y ] ����a!& Y C���, Y g��!�s p��D1 

 H�!'� C����T!& j����& Y ��,P�� P��� ,P$k�T!&= P$k��T!& P��� ��P�A�� .�/�!& ]+
�&�a!& > o��, *1 G�S� m�!` j����& f/0  ,C�W�Pa!& ., ��a!& ��s Y �PA�#T!&�

 ,fP�{� P$k�T!& �'b�F! ] ���a!& o��T$! ��� *�D�(!& ., .�\�RT!&� U���!&
��� .T! � uq¢�S!& o, ? 

−P$kT!& � ��!& K'q` ��{ : 
= 

��� 
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= 
K&'�1 GS� P$kT!& � ��!& K'q` ��{ Y ^�TS#!& cS)q&: 

K�L& K'��(!& :���(Sz, P$k��TS! � ����!& K'��q` �'��$� ]?  n��!�, .��� N�U &/��A�
PT{1�? 

1−G!�#� H!'(!= :�0,�� P#D �&�a!& P$kT!& &'D�(� u  �$� *'\�RT!& �T�+?> 
v−G!�#� H!'(!� = :�S�1 .,� Y G#��� HT��& �0�  �\/� *1 %& Ph�k, o�, .T, 

 Y ��0!� NZ�q ���P�!& Y ��0! .��y��q ]+ �A'SqP�� *1 ��0! *��\ ��, n��!�1 �|&�q
��:� v&/� ��q�&?> 

C!]P!& Hh�= :.��y�q ]+ �A'SqP� *1 �0! *�\ �, > ] x�R�T!& *1 C���& f/�A p�� 
,f`��z� *1 �Sk�T!& .�, cy�q 'A� ]+ P$kT!& "qP� �0SqP�� *1 p��W�� ] H��L� 

Ph�kT!& v&�q Y G#k� H�L .��,�T!& ., CS�B .�{ GS�? 
�−p����T!& Y K���� : Y ����(T!& o���T� V�����!&� ����a!&� C��D��$!&  P��{ *L �1

G!�1 x�RT!&  Pa  ,P$kT!&? 
¡��!& K'(!& :�&��a!& P$k�T!& &P�� ��, Ph�k�T!& o��Th K'q` x�RTS! �'$� H�1? 

# �R!& gA/, &/A��Z{ .D& HahU� p? 
1−G!��#� H!'(!= : P$k�T!& &'�D�(� u�  ��$� *'\�R�T!& ��T�+ &'��,- .�/�!& ��0�1 ���

�&�a!& >HS\ ��a!& `&�T!&� ?&'!P)�&�: 
v− pW�!& *r  ,v�W!& ��Pa!�  � NU&'�� .�, C�U�k�D K��d1 .�D C�,�Td �D��D �,1

P$kT!&? 
�− pD&��L& ��Pa!�− C�WS#d .�D ��T� 'A� −& G�!+ ^��h N/�!&  p�W�! � H!@k��

K��� �d f��#D �DU P�� ,�u�E& .� :P�Ta, ����1 ??? *��\� ,�u��E& .�� K@���
�\�R, P$kT!& H!'q` m�� pD&��L& &/A? 

= fP��#  ,�&��a!& P$k�T!& p��)k�� ] H���! gA/�T!& &/�A ���� C����{ p�D1 gA/,
= 

��� 
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^���)�& uD Ph�kT!& o�Th K'q` x�RTS! �'$�?> 
�h&�!&� : CaSbTS! �'$� H�1C!`L& .�D �#Th Ch�a!&�? 

 *C!@k, :  H�  �`�W#!& c�#;�� ��a!& `�P{? 
 ��:�1 ��0!'{ ��,� C�W#�!&� ,��{ '0  ,�$R!& P;�� ,P�b!& H�  ��a� *�\ �, "\
 ���a!& *��\ ��T�r  ;C��, ���{ H�ShL ��{ N/!& o�'T!& G!+ v��1 ��'�! ;P[1�

{ C�, Y .�� �! ,CW#\ .�� �! '!� ,CW#�!& "hL �,�{ C�W#�!& K'{ �, *L� ,��
 �u)��&� ��$a!& "��W(�� �&'z!�\ ;C�, Ph�k, �y�� Y Ph'� ] j&`�W#! o�',

f��B ., �:�1 ��0z)!�D i)F�� ,.��\�!&? 
 t��Sz� %& *1 n��!<� ;H��S\ ����a!& '��A �&���a!& P$k��T!& *1 ^���TS#!& ����\1 P��� P����

pW�!��� N���1 ��T\ ;CW#�!& ��B o�&', HD P���� ,�&�a!& P$kT!& �  �1 m��D .�,
G!�#� %& K�� P�� ,.��k�T!& ��\1 P�� £��A :} .�, u�! fPW#D e��1 N/!& *�aW�

Gb��L& P$k�T!& G�!+ �&��a!& P$kT!&{ J^&���E& :�M ,C��, ���{ Y ��0)�D *L ;
 Y .���!�"NU���FW!& ��a��Q" H��D N����1 H���1 ; �K���� ,���$a!& .��,= : Y ����1 ���T��D

 ��za!&−K�� �TDU�  : �$a!& Y−, j- ¡���1 <+ ,�#$z;> %& K��� P��  n!/�\� ,
 pW�!�D ���� U��\ "a  .� �HD�aQ1� :}H��, HSA1 �&�q+� �&�a!& P$kT!&�{ 

J��(W!& :���M .�, H�h&�q+ &�Pb�(� ��!� ,C��, .�, �0{&��q+ jPb�� ������ ,
�A'S)(!� �0! &'�<@� �! ,C�, ��{ Y ^�(W!& &�`&U1 '!� ,gka  CW#�!& P$k,? 

�{ Y �ub!&� Y '�A ��T�+ �u�F!& .��!� ,�u�q u�D f��B ., "; 1 HS\ C�, �
 p�W�!& *��\ P��� ,c�#;�)!& Y U�P�!&� Ph�kT!& ., ��a!& Y �, o�Th K'q` �

 Y H�)W� v��� C��W�Pa!& �S�Q p��  ,���a!& Y �ub�!& G�S� *'�Q�a� HD�aQ1�
 Y PT{1 f&�U �T\ ;��a!& Y pSb� *�\� "a!&"fP�k,"~�a��+ .D PTa, .� , ,

 ��P{ Y K�� ;��a!& .D *&��,� C,�F, .D U'kT!& .� ,���� .� ,N�AZ!& .�
= 

��	 
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= 
"�'s :" %& K'��U *�\ �"�a!& Y v�z;�, '�A� ,���a!& Y pSb��"?  fP����

"��a!& Y HD&�z���& G���#,� ,N���AZ!& .��, ~�a���+ .��D& H#T��� ;��a��Q : H��,��q *1
��F, ]� ,����#!& .�D ����T� .��D %& P��W� "�#  �A���� &/��A� ;H���  C�,�(, .��, H��! c!�

 Y P�T{1 e�U P(  ;.�#D�)!& ., H! c!�F, ]� ,^�z� K'�� ,CD�ab!&"fP�k�," ;
K��� ;"�/�A .�, "hU .� ,^�z� .� ,U���` .D ��T� ��P{ ., :" %& P�W� m��1U

���a!& Y fP$k�,� ,"�a!& Y H�!��,� ���#!& .�D ���T� .D"?  H���! ;C�!�0h H�� �
o��', *��T!& &/A� ,e�q1 ,f'h� ., ��aQ R�, P�(  ;���T� .�D %& P�W#! U'0

 Y ��#� 'D1 f&�U"C�Sa!&"K��� ;f��D�D .�D %& P�W� .� , :" ���T� .�D %& P�W� m��h
H! mS(  ,��a!& Y �s�zk  v�� P� H)�1U� ,C �#D :K��� ?&/A m#�Q �! : *'���

"a!& Y m�\ ,pSA1 G!+ mh�q &<r  ,��a!& Y ªuQ"? 
NUZ$!& ����!& PW� f&�U�, ,U'b�,�  '�A� ;���T� .�D %& P�W� .�� ,P�A�$, .�

��aQ? 
f��B� ,^�z� �;�1 H� f&�U�? 

K�� ;���h .D& .� ,N�z!& e�U P�� :^�z� K�� :"K�� ;P$k,� CSW� HS\ ��a!& :
}�&�a!& P$kT!& &'D�(� u { ;���a!&� C��, G��� ��T�+ ,fP�{� P$k�T!& .�#� �! ,

��, ��B n!< K��"? 
D U�W$!& PW� .� ,p�U�L& e�U�K�� ;p�T!& `U'!& . : ���DU pD1 .D ^�z� m#T�

K'(� :"HS\ ��a!& �&�a!& P$kT!&"? 
 Y N�z!& gaT!& G�{ P��"e�(!&" n!< Y C�,� ��a!& ��{ *1 GS� ~���]& 

^&'�: Y �\< P�� ,"����!&" : ,C�Q�q P$k�T!& H�1 PT{1 v�aQ1 �u\ �A�� *1
 Y HahU� ,"a!& GS� ��a!& ";  o,"R!& v&`�&C���"? 

�0�L&� : H�!'� ��,1� ,H�S\ ���a!& Y n!< �'T��= :H��  �u�Q  c�!1 .�, ";� 1
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 ��D `&�T!��  ; C�W#�!& P$k��, ]+ ,Ph�k�T!& .�, f&'�� ��T�  �u�Q=C��W#�!& P$k�, >
G!��#� H�!'(\ n�!<� ;��| ��{1 ��,� C�W#�!�D f�b�{ ] ,HD c��#)!& :} ¬!��D ��P�A

CW#�!&{J �Py�T!& :� M*1 n!/D `&�T!& ��!� Y ��T�+� ;C�W#�!& P��� �D/�� NP0!& 
G!�#� H!'� Y �;�1 n!<� ;��a!& :}t��)#!& m��W!& G�!+ �0Sa, �d{J ��a!& :��M ,

��a!& ., pA� ,G�, �a�TS! "a, �\1�?  
H�S\ ���a!& `&U1 �&��a!& P$k�T!& ��\< &<+ %& *1 G�S� KP�� :K��� H��1 :} .�/�!& ]+

�&��a!& P$k�T!& P��� ��PA��{J C�D')!& :�M ;K��(  :}P���{ p�! *��\ H��L n�!<� 
��a!&� "a!& .�D *�\ P�� ,C�W�Pa!& �SQ? 

^��z�� P�A�$,� V��W� .�D& .�� ��Q� ,HS\ ��a!& C�, V�W� .D& "#h P � : *1
Y GSb, /F)� N/!& ��A&�D+ ��(, :}GSb�, ��A&��D+ ��(, ., &�/F�&�{J ���(W!& :

���MHS\ ��a!& 'A ,? 
=�Py� > : j&� ���!& j�,`�F!& gSh���a!& G�!+ U����!& .�, .A���B� : �'�$� u� 

G!�#� H!'(! �TA���! �1 �aS! �1 ��T#S! ^&'�= : *'\�R�T!& �T�+ &'�,- .�/!& �0�1 ��
&/�A �0,��� P�#D �&��a!& P$k�T!& &'D�(� u  �$�?> '�A ���A �&��a!& P$k�T!&� :

HS\ ��a!&? 
%& HT{U N�'�!& K�� :���A ��A �&��a!& P$k�T!�D `&�T!&� :�S\ ���a!& .��T� u�  ,H

 .�, .��T� ] ��0, ��,1 �1 C!���U Y ^��h '�! G�){ ,K��aD ��a!& K'q` ., x�R,
 ���,� C���q "�q` '�!� ,H�D t�S#)T!& ��,L& G;�(� .�, H��!+ ���F� "�D ,K'qP!&

j�,� :��a!& ., ��q1� �W�= ???? �Sk, ��["=  ����?> 
=CS�� �)�q *+� >�(�!& v�#!& C�! Y CS�#!&? 

−NP#k!& K��  :N1 :=�)��q *+� > *'TSk�T!& ��0�1=C�S�� >N1 : .�, ,C�h�{� &��( 
 �0���D� �����D p�)!& v�W�L& oz(�� *@D ,�&�a!& P$kT!& *�D�� ., .�\�RT!& o�,
= 

��
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= 
,C�'��P!& U',L& ., 

−"W()k�, �,1 ., ��!& 'A v�#!& C�! Y �'F!&�  ? ��,1 .�, ���!& '�A *Z�a!& *1�
my�  ?�& o�', Y �TAP{1 v�#!& m(Ss1 �TDU����#, 'A �T\ �q? 

=^�[ *+ HS;  ., %& ������ �'k  >HS;  ., �A��B1 %& *1 n[ ]�? 
^�TS#!& �#D K�� :C�Z$!& v�D ., �)  �TD HS;  ., �A��B1 ?&'!�� : H��S� "�!P�!&�

 ��| G��)��&� U����!& .�, C��Z$!& *'TSk�T!& /�q@  ,C�Z$!& C�- �AP#D p)!& C��& *1
*'TSk��T!& ?��TS#!& ���#D K�����^� : ,�UL& mWb��q1� ,���zT!& K&Z�r��D �A����B1

 ,x`'�!&� ���#z!& .�, ��0! &'�WSh� ,��h� C!�W� mWbq1� ,.T�!& `uD mWbq@ 
 ��'�@�� C�� "\ *'$a� &'���  ,f��B Y� P$� Y� .T�!& Y v�#!& "y�W� �S�1�

n!/D %& �A��B@  K&',L&� ��#z!& ., HD ��'�@� &'��\ �, "�TD? 
−NP#k!& K�� : tS��� ] "D ,P{&� "a,� ,P{&� v�D GS� &U'b(, ~��!& ��S  

 �Q'b�q ,���:� f`'�h� ,o��&� %& ";�  *r�  ,�����\ v&'D1 f��B �) � ]+ v�D
.�,�\L& ��\1 %& *r  ,����!& H0h'! ���[ x�� .T!? 

 ~&�UL& .�, �0! �kD� ,HS;  ., .�TSkT!& G�B1 P� %& *r  ,fP�� %& Z$�1 P��
��\ �,x'ST!&� ^���BL& �\1 ., HD &'? 

− G!�#� H!'� =^��[ *+ >N1 :������� *1 ^��[ *+ ? *'��� u�  ,H)��R�TD G���!& t�S# 
 H)��RTD ]+ ^p[=u��� "�h> H)��R�TD C,'k�(, ~&�UL& *L ;=u��� "�h> '�0  ,

P{1 G!+ HS�� �!� Hk��D �0Tk� G!'� N/!&? 
−NP#k!& K��  : H!'�=^�[ *+ > ^��B�! t�S#� ���! ,���P�!& Y G���!& *L ,C��RT!�D

C��RT!�D %& H(S� &/0S  ,%& CWa, GS� KP� ]� ,*�T�E& ��&'! .,? 
 .�, ]+ ,.�P�!&� *��T�E& pz#� ]� ,ga� ] .,� ,ga� ., ,���P!& pz#� %& *r 

ga�? 
= 

��� 
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 H!'��U� %& ��{ �, *',�a� ]� �q�& �'�!�D ]� %�D *'�,�� ] .�/!& &'S���5 5 55 2 9 55 3 3 9 3 5 73 3 3 3 2 3 3 35 3 3 33 3 34 4 4 4 42 4 4 44 5 2
v��)�!& &'��1 .�/!& ., ta!& .�` *'��P� ]�3 3 3 3 3 33 4 4 4 4 42 9 25 35 7 5 3 3 ��A� P�� .�� C��Z$!& &'�z#� G�){ 2 5 3 2 2 3� 3 3 53 23 4 2 5 9

 *��B�Q3 5 4 3=�>? 
}��q�& �'�!��D ]� %�D *'�,�� ] .�/!& &'S���4 4 4 42 4 2 3 3 32 9 54 43 34 3 3 35 2 5{ pW�!��D &'��,� ]+� 7 4 49 5 3 3 9 4 3� } ]�3 3

H!'�U� %& ��{ �, *',�a�5 3 3 9 3 5 73 3 33 5{ �TF!�\ 4 2 3 2 3}�` *'��P� ]�4 43 5 3 3 3ta!& .w 3 2{ �����!& m�D��!& 4 9 4 9
 � 3u�E& .�` 'A� *��`L& ., f���!2 4 2 4 4 4 43 3 2 2 25 3 3 2 34}.,2 4{ .�/S! *��D 3 34 49 3}v��)�!& &'��1 .�/!&3 4 42 95 5 3{ N1 2 3

 eU�b���!&� `'��0�!&3 3 3 5 39 2}C���Z$!& &'��z#� G��){3 52 4 2 5 2 39{ ����� "��\ �0���S� v��;��T!& �&���F!& 3 3 2w 3 2 25 2 5 3 34 2 3
}P� .�3 2 3{1 K��{ 3 3 ��0D *'�S\'� ] �0�P��@D �1 .�`��(�, N3 3 2 3 24 3 43 35 9 5 23 2 54 4 43 2}*��B��Q ��A�3 5 24 3 35{ ^]<1 9 4 3

� 3u�E& ��a! *�`�(�,2 54 2 4 2 3 35 54 2=�>? 
                                                                                       

= 
−�Sk�, ��aQ Y ^�h n!/!�  : p�W�!& ��� C�W�W{ �1 m�!�� K��� %& P�W� .�� �
§ �0S!& %& K'�U ph�ZD G�#),1 �C����#, pq@�D� *���� GD1 pD@D� ? K��(  K���

 pW�!&§ � "�$#� .�! C,'k(, ~&�U1� �`�P#, ���1� CD��;, K�h� %& m!@� P�
 Y v&/�� .�, x/��#� *1 %& m!@�� m��\ '!� HS{ .� ���[ �q�� �1 HS{ "W� ���[

";� 1� &���q *�\ �(!& Y v&/� �1 U��!&¨ ?� j��\<� K��� �#k�, K��� �`��(!& fP��
 K��(  �k, ., �����F!&� K�� f&U1�§ P��� ��W(� ]� uk�� �k�T! "�#$� ��! %& *+

n!< "W� �����F!&� �`�(!& m��\¨? 
=��S� %& *+ >N1 :��aSb� �TD? 
=���{ >N1 : Y K`��#!& ,H�!&'�1� H�!�# 1 Y "�,��!& H��L ;H��� G�0��� H�D �,@�� ��T� 

;G!��#�� xU�W� ,f�,1� H(Sq C��Z$!& K&',@�D g����T!& n�S� .�� �0��'� &/�0!� 
C,/!& "A1 ., ���/q@� p)!&? 

=� > K�Z�!& gW� �\<? 
= 

��� 
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= 
 ����A pD1 .�lK�� ; : %& KZ�1G!�#� ���D '�D1 H��  /�W� N/!& ��#!& Y  l G�!+

.�\�RT!& :}��$� *'\�R�T!& ��T�+ &'�,- .�/!& �0�1��� 3 3 33 93 5 24 5 3 32 94 5 4 6 33{'� &'� *'\�R�T!& *���   *
 %& ����{ ���TS  ,*'TSk��T!& ���| o���)��  �U���$)!�DG!���#� &'��D�(� *1 .�\�R��T!& G��S� 

 *��\ p�)!& �U��$)!& ., �0�� oz� �T, �0k��1 Y *'TSkT!& Ph� ;�&�a!& P$kT!&
 %& KZ�@  ;�| *' &'� *'\�RT!&G!�#� :} .�, %& ������� �'k�  C�S�� �)��q *+�2 2 2 34 4 45 5 3 25 3 2 22 5 3 8 3 3 5 4

+ HS; 4 4 4 2 3^�[ *3 3 2{ "�W� /�q�� .��� ��!� ,C��Z$!& ��0#W)� p�)!& e�qL& C��& Y "h@  ;
K��(  ;��&U��$)D .�\�R�T!& ��� &', .�, �0#��, ��T, ��'� �0S#$  n!<8 :} &'S����5 4 3

��q�& �'�!�D ]� %�D *'�,�� ] .�/!&4 4 4 42 34 2 3 3 32 94 43 34 5 2 5{H�!'� G�!+  :}*��B��Q3 5 4 3{ n�!< t�{1 ��TS  
' �� .�TSkTS! *'\�R�T!& *��\ �T, H�S� &�Ph� &'��\ �, "; 1 �0���� P� H�1 &

�U�$)!& ., HD *' &'�? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >H��`�, .D&� ���{ pD1 .D] HWk��? 

�K�� ;PA�$, .� : PTa, �,1 .�{ f/A m!Z� �x'W� ��Z�D HD�aQ1�? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���>�D&� , Y ����{ p�D1 ."f��k���"= � �

���� ��U ����� >"��, H��! ,H�� ��aQ P�kD? 
�K�� ;v�0[ .D& .� :v��#!&� ���� U��\ Y m!Z�1 :} *'��� ] G�){ �A'S�����3 5 3 33 9 3 32 5 5 4

HS! .�P!& *'��� C�) 4 4 49 5 37 23 5 3 � 3{J ��(W!& :��Mv�)�!& "A1 Y m!Z�1� ; :} ] .�/�!& &'S����3 3 4 49 5 3
�,��5 4 2 5��q�& �'�!��D ]� %�D *'4 4 2 34 2 3 32 4 43 4{H�!'� G�!+  :}C��Z$!& &'�z#� G�){3 3 52 4 2 5 2 39{ .�, K�1 *���  

*&�$� "A1 C�Z$!& Gz�1? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >U/�T!& .D] HWk��? 

  *G!�#� H!'� :}�'�!�D ]� %�D *'�,�� ] .�/!& &'S���4 2 3 3 32 9 54 43 34 3 35 4 4 42 5�q�& 4 4 2{J C�D')!& :�MN1 , :
" ����#W!�D *'����,�� ]� ,%����D *'����,�� ] .�/���!& U������!& &'S������ *'TSk���T!& ����0�1

^&Z$!&�"? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

N�'$!& .D& K��: "*��k�T!& K��  :eU�b�!&� `'0�!& Y m!Z�"? 
P�A�$, .� ��$� pD1 .D& .� :H�!'� :" } �'�!��D ]� %��D *'��,�� ] .�/�!& &'S����

�q�&{,1 .�{ , PTa, � �x'W� ��Z�D HD�aQ1�"? 
P�� .D& .� :"G!��#� %& K��� :}��q�& �'�!��D ]� %��D *'��,�� ] .�/�!& &'S����{ ,

K�� :%& K'��U ³��  ��TS  ?�− "�A1 `��0$D f��,1 v��#!& .�, H��S� .�, K��)� .�, 
K�� v�)�!& :`�0$!& "; 1 �APA�h�"? 

���Wh .�D P�#� .� :"}%��D *'��,�� ] .�/�!& &'S����{p��#� , : *'�Pb�� ] .�/�!&
%& P�{')D"? 

"�� *r  :?�0�  n!< K�� c��  �q�& �'�!&� %�D &'�,- P� v�)�!& "A@  
*�D&'h H�� : 

������: x��D &'����  ,H��'({ o��T$D U&���E& g�h'� ��q�& �'�!��D �AU&���+ *1 
HD �(� ] .T\ H�'(aD U&��E&w? 

 ���
!:D .,�� ] ., �< �0,< H�1 w �/�!& Y ��A� ,H�)T#�D ���S! �q�& �'�!�D ]� %�
�A���\ ���!�D? 

��� ��
 ���: " PTaTD &���\ �T! �,L& ��� Y �0  � ��a�Q *�T�+ �0! tW� �!
 ��T�  �A^��D-� �A^&'�A1� ��A^&U- *'#W)� �T�+� ,HD &�^�h �TD ]� ,"��!& ., P{@D

&'��\ '! ��L ;H��`� %& ��[ H�L ] ,H�  �A �a�a�Q ����T�+ �0�P��@D ��TD .��,�, 
 .�,P��L& ^���W�L& o��Th *L ,H��S� %& j&'SQ ,PTaTD *�T�E& G!+ n!< �A`�(!
 &'k�! ��1 �S� ,"��!& ��[1 'A� ,HD &���\� ^�h �TS  ,H��W��D &��,1� ,HD &��RD4 5

 ,�0y&'A1� �0�':a! "D ,%& P�� ., H�L .�,P�L& ^��W�L& ��RD .��kT), &/0S 
C�(WD ���T�+ �0#��� ]  ;�0ST\1� �0T��q� �0S; 1� �AP�kD &���\ P�� ,^��W�L&

K�� &/0!� :} %& ���{ �, *',�a� ]� �q�& �'�!�D ]� %�D *'�,�� ] .�/!& &'S���5 3 9 3 5 73 3 3 2 3 3 33 3 35 54 4 4 4 44 2 9 54 44 5 2
= 

��� 
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= 
/!& ., ta!& .�` *'��P� ]� H!'�U�4 4 4 49 2 53 3 3 3 37 53 3 5 5 3v�)�!& &'��1 .�3 33 4 2 5 5{ m!Z� CT���!& C��& f/A� 

 .�` Y V��!& "q`� .�\�RT!& U',1 jP0T� �, P#D ,v�)�!& "A1 K�)(D �,L& K�1
 .�D���)�!& "��A1 K���)(D H!'���U� %& ���,1 v���#!& �����Zh m,�()���& ���TS  ,���h&' 1 %&

 %& K'�U Z0$� &/0!� ;ok� C�� Y n!< *�\� ,eU�b�!&� `'0�!& �! ���!& K�)(
 ,�|P�  C��PT!& K'{ v�#!& ^��{1 G!+ �#D� ,�0! f�0�1� ,n!< G!+ V��!& ��`�

 'a� CS��(T!& ., oT)h&� ,H#, &'W��@ 3 2 3 3J .�, V��!& �#D cSF�� ,��!1 .�dud .,5
 m���� ,vP�h ��� Y n!< *�\� ,�A��B� .�( ��T!& ., �0!'{ .,� C��PT!& "A12 3

!& H�S� ,��q� ,�{� ¢��2 3 ���1� �| KZ�  ,x'W� ¬SW  ,���!& K�)(! ��R!& P��� ,�uk
 n�!< H�,�� o�h�  ,�'�h�!& Y %& U�F)��& ��d ,��,'� .��R�� .�, ��W��� �0y�, GS�8 8

V��!& c#�� K�a!& t�;!"? 
��hZ!& K�� :�A��#,� : ,�0(!��q H��@D &����1 ��L ,.�P{'T!& *�T�+ %�D *'�,�� ]

����T�+ n!/��\� ,P��!� H��! H���1� *'S\@��� C���$!& "��A1 *@��D *����(� ] ����L ���#W!�D �
*'D�R��? 

−N`U��T!& K��  : *���(� ] ��A� ,H��'(aD U&���E& g�h'� ��q�& �'�!��D �AU&��+
HD �(� ] .T\ &'���  ,�|? 

)��! : '�A "�D %��D .,��TD ���S  %& .�D& ��k�T!& *1� %& .�D& &Z�Z� *1 P()�& .,
%�D x�R,? 

)��! :'�U v/\ ., *'D/�� eU�b�!&� `'0�!&� %�D .,�TD ��S  %& "�U ., ]
%�D .��,�TD &'k�S  ^��W�L& ��\1? 

 C���#D *�P��()#� ����1 n��!<� ,.��,���T!& *���T�r\ ����S  ,���q�& �'�!���D �����T�+ ���,1�
 ]� *'D�R��� ]� ���0�  *'S\@��� ] C��$!& "��A1 *1 *�P��()#�� `�k�hL& *�` �&�UL&

n!< P()�& .,� *'a���.,�, H�1 ��� *+� .��,�T!& *�T�r\ H��T�+ ��S  ? 
= 

��� 
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= 

G!�#� H!'� :}H!'�U� %& ��{ �, *',�a� ]�5 55 5 3 3 9 3 5 73 3 3 35 3 3{J CD')!& :�MN1 , :" *'W�)$� ]�
H!'�U� H�� %& G� �,"? 
����Wh .��D P�#��� .��� :"}H!'���U� %& ����{ ���, *'��,�a� ]�{p���#� , : ���TF!&

��Z�F!&�"? 
G!�#� H!'� Y� :}H!'�U� %& ��{ �, *',�a� ]�5 55 5 3 3 9 3 5 73 3 3 35 3 3{J CD')!& :�M*�0h� ,: 

������:�0#y&�[ ., HFk�D G!�#�� H��aW� %& �,1 �, H�1 ? 
 ���
!:�0�S� H,�{� �0! HS{1 �, ? 

G!���#� H��!'� :}t��a!& .���` *'��P��� ]�7 53 3 32 4 43 3 3{J C��D')!& :�MN1 , :" �����{1 *'��,Z)S� ]�
& C#��[�u�E"? 

*�0h� o�'T!& &/A Y H��PD `&�T!& Y: 
������:pWS�!& H!�� ,K'��!& ��W�& ., �&U')!& Y �TD "T#!& ? 

 ���
!: *1 }ta!& .�`{p�#� , : ,"�s�D �u��E& ���B .��` "�\ *L ,�u��E& .��`
 ,Z�Z#!&P�W� .�D ��T�� ,���Wh .D P�#� K'� &/A� ,*��`L& ., f&'� �T! ���� H�L

 f��{�U'0T$!& .� N`U��T!&? 
G!�#� H!'� :}v�)�!& &'��1 .�/!& .,3 3 33 4 4 42 95 5{J CD')!& :�MN1 , :" .� ��a�T!& ^]�A .,

"�$�E&� �&U')!& �0�S� m!Z� .�/!& eU�b�!&� `'0�!& .,4"? 
��Wh .D P�#� .� :"}v��)�!& &'���1 .�/�!& .,{p��#� , : ,eU�b��!&� `'�0�!& .�,

kT!& "W� ., v�)�!& &'��1 PTa, C,1 .�TS�"? 
¡'D�b!& K�� :".�U'\/TS! *��D &/A"? 

G!�#� H!'� Y� :}v�)�!& &'��1 .�/!& .,3 3 33 4 4 42 95 5{J CD')!& :�M*�0h� ,: 
������:v�)�!& &'��1 .�/!& ^�D- ., p�#� ? 

 ���
:�0y�D©\ H��W�& Y H�L �A�0�1 .�D v�)�!& &'��1 .�/!& ., ? 
= 

��� 
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= 
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*��B���Q3 5 4 3{N1  :*'����0, *�����({ *'��S�!< ? ]� C��,/!& "��A1 �&Z���+ �'��$� ] &/��0S 
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� C�u� ]� ,Ck��\4 ��, ��0�, p��a� ]� ,��0�, v�q �, `P$� ]� ,gA&U C#,'Q ]3 2 3
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 .�, ����[ /�F)� ]� ,�'�k�!& P�S()� ]� ,���k�!& g�\�� ]� ,�A����D p�)�� ]�3 5
 Z$� *1� ,U'TF!& o�W� ]� ,C�D�#!�D ��T��&'q �(�� ]� ,��#, HSTa� ]� ,�uk!&
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 ~���s .��, ^p��[ Y ����W)\ ]� ��WS��Q ���0:� ]1� ,��k��y��\ G��S� g�Sb��!& ���0:�
 o� �� ]1� ,���q �D�� ]+ ��ky��\ Y ��k��&'� v�;� ]� ,�0�&'�1 ]� .�TSkT!&
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�0!����, Y �0��S� o�Sz� ]� ,.�TSk�T!& P�[�� *1� ,.�TSkT!& ��0� ?K��� : ��TS 
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~�(R!&�"? 
G!�#� H!'� Y� :}C�Z$!& &'z#� G){3 3 52 4 2 5 2 39{J CD')!& :�M�k�)!& ., *�0h� HW  ,�: 
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H#, /q��� K'a!& ^�;(�&? 
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*�0h� C�Z$!& Y�: 
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P� .� f�z�1 P(  ,P� ± P�"? 

-$���.�
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 x ;C�D�b�!& g�)\ .� K'(�T!& ",@� .,�=��DU&Z��!& > �=���0�`1 ��[&U`1> Y ��:�� ,

= 

��� 
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= 
� ���Zh Y &'k�! �0��!� ,�0�, v��1 .��D�b!& *1 Ph� ,�0!&'�1� V'$T!& Py�(

 `P�� �'��!& ��A� ,��0!��,1� ����� P��� �A��\< �0)R�� �A�,1 ��#� G){ v�#!&
 P��� C�Z$!& ���{@D .��D�b!& ., �'�!& &/A ~�a!+� ,��R!& �#D� ~&�#!& Y "�S�

,V'��$T!& .��, G��!�1 v���)�!& "��A1 Y �A�b��aD K'��(� .��, �P��{uT!& .��� u;��  
.�\�RT!&�? 

 ,��0!�Z� �q@�� '�A U����!& Y �0Q'b�q� C��Z$!& �'�T� Y ^�TS#!& �uq gW��
 H��!'� Y C����& Y v���)�!& "��AL %& ���\<�} &'��z#� G��){ v���)�!& &'����1 .�/��!& .��,

*��B�Q �A� P� .� C�Z$!&{ Y .�\�R�T!& C\'�[ v��A< P�#D C���& m�!Z� P�� ,
,���0 &�s1� v���#!& �����Zh i���!& ^���$  ,�'���� C\'��[ "��A1 ���0��{ v���)�!& "��A1� 

G!�#� H!'� ,�S�1 %&� ,�0�S�? 
}*��B�Q �A� P� .� C�Z$!& &'z#� G){{'A U��b!&   K��T!& *'�z#� u�  ,C�!/!&

 ��T�+� ;C��Z$!& P�Q�(, .�, ���! &/0  ,��S#!& P�!& �0! *'�)  ,CW0!&� C�P0!�\ C�TD
�UP�� ,�,1 U'0�� ,�'� o, C�Z$!& *'��K�)� GS� ? 

 �0)|�R�, &'�A�\ ��T! ,g�S�)\ ;v��#!& eU�b�� ��#D .�, C��Z$!& �T� /{1 P��
&'!���(  ,�$#!���D : �����D ����, /��q .���!� ,���$#!& H���`�� ���, N`���� ]� v���� .��a�

 .�� ,�����, ��dP�{ ,��R�A .�� ,P��W� 'D1 e�U �T\ ,v�#!& ., /q@� �T\ C�Pb!&
*�T#�!& .D C�U� .� ,¡�W�R!& G��T!& .D ���k!& −�1  : C��U� .�D *��T#�!&− :" H��1

 /�q@� *1 ��A P�� ��T� *��\� ,g�S�� p��D eU�b� Y HTS\� v�zF!& .D �T� K@�
�T#! C�U� .D *�T#�!& K�(  ,`uW!& Y &'���)  ,C�Z$!& �0�, : *+ ,.��,��T!& ���,1 ��

 v�a�Q1 ��A ��T�+ ;K&'�,1 ��0! mk��!� ,C��Z$!& .�, *'��@� v�� �'� gS�� p�D
� ,�&',�  ��{K�� ,�| n�S� x�P� .#� u  ,�P#!& Y C���� �0! : �0a!�b� 

 �T� l��A`]�1 &��b��� ]1 �0��S� �[&� ,C�Pb!& �0�S� c#;� *1 GS�" 
= 

��� 
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= 
P�W� 'D1 f&�U? 

K��� ;C�W�)� .�D ���a!& e�U ��T\ ;C��Z$!& ��T� �0��S� c���� &/0!� :" m#T��
 ��P{ .D `��� .�  Pa� p#F�!& ��A&�D+−��{ /�,'� `��� *�\�  �− ��T� *1  l

 v��#!& eU�b�� .�,� ,�R�#!& g�S�� p��D eU�b�� ., /q@� *1 f�,@  ,��Pb, H�#D
�R#!& cb�"~&��!& PW� f&�U ? 

 ,f�P�#D �0���aSD ;��| C��)�!& ��:#� ] G�){ ;C��Z$!& ����D �A/q1 �T� x�� �T�+�
 .�, ��:�1 ¡��#T!& t�(a� *1 &/�A Y� ,�0��!+ Ch�a!& P�� ��'�� �0!�TD ����)�&�

(a� pW�!& /q1 P�� ,j�aSzbT!& t �.,  GS� �0a!�Q� �0�U1 �&�q `'0�!&
 Y U��b�!& �,@�  ,fP�#D ., n!< &'S#�� *1 .�TSkTS!� ,C�Zh n!< .�� �!� ,n!<
 ;n!/��\ ���| '���, K���)(!& "��Q1 *1 ���T\ ;��ab��!& G��S� �UP��(!�D '���, C���Z$!&

HS\ n!< ., G!�1 U��b!&� ,G!�1 v�D ., C�Z$!� ? 
   *!& U&P(,A/�q1 .�, CT�a!&� ,/q�� .T,� ,C�Z$�:  .��!��W!& .�, C��Z$!& /�q��

 *'���$T!&� �1���T!&� pWb��!�\ ;"����(� ] .��T, /��q�� ]� ,^�k���!& *�` K���h�!& .��,
 ,C�,&P� .�D&� U/��T!& .D��\ ;P{&� ��B &/A GS� ~���]& G�{ P�� ,¡��!& ��R!&�

 P��Z�! ���D p�D1 C��Q� Y� ,�0��, �A/�q1 .�� G0�� �T� *�\ P��*����� p�D1 .�D :
" &'k�W{ ���1 &'�T�� ��,� �AU/�  ,% �0k��1 &'kW{ ��1 &'T�� �,'� P$)� n�+

H! �0k��1"p(0�W!& f&�U ? 
 p��W�!& *L ;���QL& G��S� �<'q@��T!& C��T�(!& Y ��P��(� ]� � c��S)q& HD�a��Q1�

 *1 G�S� KP�  ;�0#��Th H��S� GR�, ���\Z!& v�b�\ &UP(, n!< .�� �S  ,�A/q1
SbT!& gkaD n!<�UP(!&� Ca? 

 %& K'�U �#D �,1� � �!��{ "�\ .�, ;C��Z$!& /�q@� *1 f��,1� .T��!& G�!+ &<��#,
  � �#, H!P� �1 ,&U���`− : ��!� n�!< P�#D /�q1 P�(  ,.��� C�;�� Y H��, *�\ n!/ 

= 

��� 
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= 

 G�S� *&��$� "A1 �!�Q P(  ;*&�$�� .��aW!& "A1 ., /q1 �T��{ n!< "�, UP(�
Y p��W!&� ,��Q Y cb�!& ;CS{ p�!1ghU ? 

  u�d G�S� C��Z$!& "�#h P�(  ;.T��!& "A1 Y f��P(� �uq �T#\ HD�aQ1 /q1�
K&'{1 : ,�TAU` .��R�� C#DU1 ��')T!& GS�� ,�TAU` .�#DU1� C���Td p��!& GS�

.�TSkT!& GS� �, p�#� gS�� GS� /q1 P�� ,�TAU` �R� p�d& ��(�!& GS��? 
�,L& *1 ;cSk!& ^�0(  ., P{&� ��B �0  &/�A� gkaD Ca!�bT!&� U�k�!& GS� 

K��� ;���$� p�D1 .�D& .�� ,C����� .�D& .�� ,NU��FW!& p�  ;*&PSW!& �u)q& : m�S�
PA�$T! :K��� ?U����` �0��S� .T��!& "�A1� ,�����` C#DU1 �0�S� ��R!& "A1 *@[ �, :

U�k�!& "W� ., n!< "#h? 
a!�b�)� ��, gk�aD ��1� ,��\Z!�\ �UP(, ��B C�Z$!& CT�� *1 G!+ gA<� H��S� *'

 �A�P� o,− K&'��1 ��q- '�A� ,P��W� pD1� ��DU pD1 .D ^�z#\ ;CTyL& ., C��Th 
f��B� C�T�� .D& HahU� ,KuF!& f��{ �T\ ;PT{1? 

   *�U���!& ., �A/q1� �0#��R� Y �`P#), ��{ C�Z$S!: 
�0�, :�A�P� GS� �0k��@D &�'(�! ;HS;  ., .��,�TS! %& ^��B+? 

�0�,� : GS� U��b!&�0�,� ,.�� ��!& : ;�A����� .�TSk�T!& &'z!��F�! U����!& ^�(D+
 &'��S)� '��!� ,�u���E& &'�!@���� ,.�TSk��T!& &�PA�R���! *'��\�� �0S)��� .��, ]P��W 

U��!& &'(a)�]? 
�0�,� :�UL& Y .��,�T!& P� 'S�? 

 * .�, C()R, �0SQ1 Y C�Z$!�  ;C�Z$!& ., `'b(T!& ^&Z$!& "D�(, Y cS)q& P��
@\ ,^&Z$!& ,C��Z$!& ����D �A/�q@� �! �T� *�\ �T!� ,�0�, ^��[1 �1 ^pR! ^&Zh ��

 "�Q1 *��\ ��T!� ,C��Z$S! U��b�!& ~'�  ^&Zh CTd *1 GS� K` ;C�Pb!& ���D �T�+�
 G�S� &U'�0�� .�TSk�TS! P�� '�S� .T;�)� "�)(!& x�� o, K�{ N1 GS� K�T!& Pq1
= 

��� 
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 �0!'��� n��!< %& .��D& ��k��T!& eU�b���!& m��!��� %& .��D& ����Z� `'��0�!& m��!���2 3 3 �5 2 5 5 3 3 5 5 5 3 35 2 3 2 33 3 3 33 4 4 4 44 42 2 29 3 5
;� �0A&' @D3 5 2 4 4 3 2 3 4 *'� �� G�1 %& �0S��� "W� ., &���\ .�/!& K'� *'�A�3 5 3 3 3 3 3 3 32 55 9 3 5 5 55 2 2 3 23 5 9 34 43 4=��>?  

}��k�T!& eU�b�!& m!��� %& .D ��Z� `'0�!& m!���{ Gk��� } n�!< %& .�D3 4 3
�0A&' @D �0!'�2 24 4 3 22 33 4{ "D H�S� �0! P�)k, ] 2 3 33 4 42 53 2 2 53 3}*'�A�;��3 5 34 5{�D *'0D�R�� 4 43 5 3 5 H4} .�/�!& K'��3 24 9 3

"��W� .��, &�����\2 23 34 5 3{ ���0! &P���S(� �0y���D- .��, 2 25 23 8 4 2 3 4 4 43}�0S�����2 5 3 3 3{ �0���#! 2 5 33 3}G���1 %&9 3{ c���\ 3 2 3
}*'� ��3 5 3 2 5{.� *' �b� 2 23 3 5 3 5"�!P!& ���� o, ta!& 4 49 3 3 33 w 2=�> ? 

                                                                                       
= 

 �0\��� �0,` CTb� 'A C�Z$!& /q1 Y "QL& *�\ ,.�� ��!& ;�0��S� �UP(!& P#D
 �0,` CTb� 'A C�Z$!& Pq1 gW� p# �R!& "#h P(  n!/\� ,n!�, K'� 'A �T\

C�# �R�!& K��� ;�0�S� .�TSkT!& ��{ *���h� ,.�TSkT!& U&` �A����� :" P�[1�
^�T!& GS� U��b!& :H!�T){& G!+ �z;�� ,fP()#� ] �TD H�S� ��a� *1"? 

0���S� C��Z$!& ����� ,�0���S� &U`��� *���\ .�,� �UP��(!& o��, ,fU&` Y �0\��� "��D�(, �
�A'\�� ]� *'TSkT!& �0�� o P� *1 �P� �| KZ� '! �0)��TaD ;�0�S�? 

 �0��S� *�U`��� ��A� �&��q ]� C��Zh u�D �A�P�� Ca!�b, .�TSkTS! �'$� ]�
 p�W�!& "�#  ��T\ ;�U��;�!&� C�h�a!& K��{ Y ]+ ,��ThE�D � &<+� ,C��W�Pa!& Y

T!& GS� ^&P�L& ��\ ,~����� c#�� K��{ Y ��A� �,L& �0�S� mW!���� ,.�TSk
 "�T#F� ,"�QL& �u�q H���!� ,C��Zh ]� �&��q u�D C��`�0T!&� Ca!�bT!& �0S 

fP,1 C!�s+ ]� ,H,&�` �P� GS� *'TSkT!&?  
=� > K�Z�!& gW� �\<? 

 V�W� .D %& PW� .�XK�� ; : %& K'�U G�1 � .�D *��T#�� ��R�, .�D �u�
D V�[� ±�1&'!��(  ,c�b!& .D n!�,� ��� . : ,���)SW� m�\�� P��� n�#W)� c��\

 %& KZ�@��  ;%& .��D& &����Z� *1 ��Z��� ] m���1�8G!���#��0!'��� .��, n��!< Y  :} m��!���4 3 3 3
= 

��� 
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= 

%& .D& ��kT!& eU�b�!& m!��� %& .D& ��Z� `'0�!&4 45 5 3 3 5 5 5 32 2 24 43 3 �2 3 29 3 3 5{ G!+ }*'� �� G�13 5 3 2 5 9 3{? 
a�+ .D& Hh�q1 Y ~�"N���T!&" − Y N�z!& H(��s .,�"*���W!& o,��h"= �� �

��> Y ���{ pD1 .D&� ,"f��k���"= � ����� ���U ����� >− : .�D P�Ta, p��d
H�D V��W� .�D& .�� C�,��� �1 ���Wh .�D P�#�� .�� mD�d .D P�� G!', PTa, pD1? 

 K���� ,f���B H��� ���� ��! ;K'�0$, ~�a��+ .�D& ��[ PTa, ;c�#� `���+ &/A�
!&pWA/ :"��#� ]"�${ .D& K��� , :"K'0$,"? 

  *G!���#� H��!'� :}%& .��D& ����Z� `'��0�!& m��!���4 5 5 5 3 32 2� 3 5 2 34 3{J C��D')!& :��MN1 , :" ����� ���#D
%& .D& &Z�Z� *1 `'0�!&"? 

pWs�(!& K�� : `'�0�!& "\ ��! *L ;�'bF!& f��#,� �'T#!& GS� ��q ¢�! &/A
n!< &'!��? 

 G!�#� H!'� "�, &/A�=V��!& �0! K�� .�/!& >V��!& "\ n!< "(� �!�? 
 gk� P��− H��aW� − .�/�!& *L ,�0;�#D "�y�(!& *1 o�, `'�0�!& o�Th G!+ K'(!& 

 ���dE& Y ���0! .�\U�R��, &'�����  ,�0!'��� �A����B G��S� &������� ���! n��!< &'��!'(� ���!
v�(� ., n!< GS� g��� �T� � ,Ku;!&�? 

)��! :^��D `'0�!& G!+ K'(!& n!< gk� C���T$!& ���& ���(�+ Y v��#!& �`��� G�S� 
 *u� � ,��0�, &P�{&� ]+ g�\�� ��! H�S#!� K'��F!& g�\�� *u  K�(� ,P{&'!& GS�

&P{&� ]+ �!�$� ] HS#!� .�suk!& �!�$�? 
)��! : ]� ,�0��� n�!< %& G��a  ,o�z(�& ��d �0��  ���[�  *��\ gA/T!& &/A "#!

%& C���{ *r  ,n!< `'0�!& U���rD ���~PQ1 �0�� ? 
��� ��
 ���: " .�, U���!& .�\�RT!& K�)� GS� .��,�TS! G!�#� %& ., ^&�B+ &/A�

 ��,@  ,G!��#� %& G�S� C����!&� ,C#��R�!& C�!�(T!& f/�A �0)!��(T! ,eU�b��!&� `'0�!&2 4
��Z#!& Y &'!�(  `'0�!&3 5 :"%& .D& H�+"&��W\ &'S� n!< .� %& G!�#� ,"? 

= 

��	 
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= 
G!�#� H!'�� :}�3%& .D& ��Z� `'0�!& m!��4 5 5 5 32 2� 3 5 2 34 3{J CD')!& :��M n�!< K�� .T�  cS)q& ,

K&'�1 Cdud GS�: 
�����:V�W� .D& .� N��, 'A� ,�0#�Th K'� *�\ n!< *1 ? 
 ���
!:�0�S� ., C�y�s K'� H�1 ? 

"�����
!: %& K'��U P�0� G�S� &'����\ .�T, C���Th K'�� H��1 � ? .��D& K'�� &/�A�
�;�1  V�W�? 

.�!'� GS� �0�  cS)q&�: 
������:��T� .D P�W� n!< �\< ,fP{� ��a�  H�1 ? 

 ���
!: ���� .�D V��[� ±�1 p�D1 .�D *��T#�� ��R, .D& �u� �A� C��Th ��1 
V�W� .D& .� N��, &/A� ,c�b!& .D n!�,�? 

H!'� V�W� .D& .� :" }%& .D& ��Z� `'0�!& m!���{&'!�� �T�+� , :.�, %& .�D& '�A 
 %& ^��[ ��, ��| &'�ST#  ,�AP��� �&U')!& m��\� ,v�)�!& "A1 Y *�\ &��Z� *1 "h18 3 5

�0��  j'D��)!& *��\� ,t�a!& ����D &'�ST�� �A'����1 �d ,&'ST#� *1w ? %& e1U ��TS 
 ,�&U')!& �A�k�1� ,j'D�)!& �0�� %& o U ,^&'AL�D &'ST�� �&U')!& &'���1 P� ��15

U1� ,�AU�PQ ., �0Fk�� "�#h G�){ ��'�zD m(Sz)���  ,���, �0�S� %& "�8
���Z� �0�� � ,�AU�P�Q .�, mFk��� ,�&U'�)!& &'k�� G�){ ,fP�W\ pR�T� "h�!&5 ?

 "�W� ��Z� *�\� ,�AU�PQ ., �&U')!& mFk� �, P#D &'��T� *1 %& ^�[ �, &'��T 5 5
UP�Q .�, �k�� N/�!& H��!+ `��� *1 H��!+ "�0)D&� ,%& ���Z� ��P  ,�0y�TS� .,3 w � .�, f

�&U')!& ? H��!+ `��#  ,H� 'h "qP�  %& .�, U'�� KZ�� ,%& G!+ u0)W, pSb� 'A �T��W 2 3
K��(  H�,'� Y *<@�  ,�&U'�)!& .�, H� 'h .�, gA< *�\ N/!&w : %& ¡���- P�� ,�'�� ���

p�!+ ��A`U� �&U')!&9 9 3 !��0TS#� '�A� %& ^��[ ��, &'���T  ,��0TS#� ��| t�S# 3 ? *+ ��d9
P#D KZ� j'D�)!& GS� H�  *�\ �, &'��� j'D�)!& &�1U �TS  ,�0�, HD�A< P#D� n!< 3

= 

��� 
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&'!�(  ,HS�, f�Ph'  ,�0TS#� ��Z� *�\ N/!&7 : .�D& H��1 ]+ &/�A ���Z� ª�1 ��, %&�
%&"? 

NPk��!& .��� N�U� :" }%& .��D& ����Z� `'��0�!& m��!���{ ����L ,n��!< m��!�� ���T�+ ,
�)!& &�/�q1� ,�A'S)(  C(!�T#!& �0�S� j�0� ,&'�(D .�/�!& �A���TS� g�A<� ,�&U'5

K��W$!& Y �&U')!& g)\ &'� ` P�� ? ] ,K��W$!& V�^U Y P�W#)� ��,uB ���Z� *��\�9 8
P���� �'��� ]+ KZ���� ?K'��(�� p���W� �u���!& "��#$  :" �����D "�y&����+ p���D m��\�� vU3 7

�!��" ! o�hU ��TS  ,P��#!& G�!+ ���, KZ�  ,H���� U��[1 mz(� G){ p�W� KZ� �S 5
 &<+K'�(�� p��W� U'�W(!& n�S� .�, ��� P�� H! mS�, P� �1�,�D 'A2 : ���� ,f��T#z, ���

f����\4 !�0! K�(  : "�W� n�#��� �1 n�(k�� �1 x'k��� �1 n�T#z� *�\ ., ,na��
m!�� ?"h�!& &/A :%& !K�� :mT� �! p{ %& *r  !m!�� : ��S#� *�\ .T  ,��Z� ��7

K�� ?"�y&��+ p�D "W� ^�TS#!&3 :%& !�m!� : P�� H��1 ���� ��TS  ?�0��S� p��W� ��S 
m!�(  H)�P  ,&�DP, G!� ,�bq8 9 4 5 : &/�\� &/�\ ��� j@�  &P�B maW�Q1 &<+ ,���Z� ���8

f/�F  x��z�1 ��T  ,���[ n���@� H��r  ,.��)#\U "b  ��q& �d ,H�  "k)B� 2 5 � 7 ? ��TS 
�WQ1 

.��)#\U GSb�  ���q ��d ,H�  "k)B�  ,�0�!& n!< G!+ ��Z� tSz�& ?& f^��$  ��R�!5
K�(  :nT  �) & ! C���0\ o�T)$, ,CT�:#!& ��T$!& C��0\ ���[ H�  G(!@  ,HT  �)� 

U&��,  ud ,��U&'(!& ?K��(  ,�&U')!��D V���!& ��S�1 .�, '�A� ���Z� o�h�  : p��D ���
�&U')!�D ��)�h P� ¡+ ,"�y&��+ !&'!�(  :�D&/�\ m�\ �, ,��Z� ��8 9 ! G�S� �D��  P�T# 

 g)\� ,�TS� H! oWQ+ "\8��0S\ �&U'�)!& g�)�  ,�0S\ H#D�Q@Dw ? ,^��TS#!& o�hU ��TS 3
 �&U'�)!& .�, ��A'� ` &'���\ p)!& �0W)\ ^�TS#!& n�!�1 ��F)��  ,��Z� *@RD &��q15
 ,��0S�, �A�P�h'  ,���Z� �&U'�)D �A'��U�#  ,C��' P, v&'�q Y m��\� ,K�W$!& Y�

&'!�(  :H�D& n�1 ]+ &/A %& x�z�1 �,!"? 
= 

��
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"�� *r  : &<r ?�0#�Th G!+ c��1 �S  �0;#D K'� n!< *�\ 

)�� :" C ���+ �0��!+ c���1 n!/�S  ,f����� ��! *-��(!& K�Z�� P��� HS(� �! ., *L
�0;#D HD ¢�S� *+� oTh"? 

��'#�
 ���: " KP�  ,�0�, C��  �0!�� P(  �0),�#! C!�(, .�� �! *+� C!�(T!& f/A�
 �0SQ�1 �, �R!&� �WF!& ., `'0�!& Y *1 GS� n!< p)!& C!�(T!& f/A &'!�� *1 G!+

H�!uh� H�)T:� &'b�(��� ,%& G�S� ��0�  &�1�$� ?"��� P��� : Y �0y���`& gW�� *+
}��Z�{ "�\ �A'��Z,� ,"�y&���+ p��D G�S� x'�ST!& %& �S�� ��T! H��1 ,%& .�D& H�1 

 ,���A��\L �1 ���0! ���: �{ n��!< P��#D &����Z� &�P��h� ,�&U'��)!& C��ST{ &'��S)�� ,~Z��T,
�0�S� �Au,@ C#��R!& e'�P!& f/A H�  &'�`�  ,�A'Fk�)�&� ,H:�{ ., "? 

n!/! �0!'� gW� Y cS)q&�? 
N��;�W!& K�� : ,�&U'�)!& ¢��a� .�, �b�)FD P#D �0�  tW� �! H�L n!< &'!�� �T�&�

&'!��� n!< ., &'W$#)  �:�{ �&U')!& �0�S� GS,1 ,��� Cy�, P#D %& f��{& �TS  : ��,
%& .D& H�L ]+ &/A? 

−N`U����T!& K�����  : m���D v���q1 ���T! �b���)FD *1 HWWk��  n��!< `'��0�!& K'��� ���,1
 ���':�a� &'��'�� ��!� ,��0�, ^p�[ �0�P��@D t�W� ��! G�){ �&U'�)!& ~�{1 VP(T!&
 ,���Z� g�S� Y %& �0 /�(  ,�0��S� �A`U G!�#� %& &'!@�� �AP(�! &'�Za  ,�|'S(D

'!�� n!< "h°  �A' �#  �0�S� �A1��� �0:�a %& .D& H�+ &? 
����'!& ��k�)!& Y ^�h : p�)!& v�W��L& Y �`P�#), ]&'�1 ��A *��k�T!& �\< P��

 &'!'(� *1 GS� `'0�!& mST{§%& .D& ��Z� ¨ "�(� �AP���� ] K&'��L& f/A gSB1�
�a�Q �0�� ��D�� P(  &/!� ,"(� �1? 

G!���#� H��!'� :}%& .��D& ��k��T!& eU�b���!& m��!���4 5 5 3 32 4 43 32 39 3{J C��D')!& :��MN1 , :" ������
 eU�b�!&− %& ^&P�1 −%& .D& ��kT!& *1 "? 

= 

��� 
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N`U��T!& K�� :"�0#�Th K'� &/A�"? 
pz�(�R!& K��: "�0;�#D K'� 'A ta!& ��B K'�� 'A H�� &'� N/!& 'S�!& &/A : *+

�0;��#D K'���� ,%& .��D& Gk���� :�0;��#D K'���� ,%& '��A : H��aW��� %& o��, H��!+ '��A
� G!�#�� G!��#� H�!'� H���D ��T\ ,&��W\ &'S� HS\ n!< .= ��k�T!& eU�b��!& m�!���

%& .D& > H!'��=���, .D& ��kT!& 'A %& *+ &'!�� .�/!& ��\ P(!> H!'�� ,= ���\ P(!
Cdud �!�d %& *+ &'!�� .�/!&>"? 

p��WS#�!& K���� :¡���#T!& "��A1 K���� : %& *+¤ f&'�� L& �\/��D ������(, ]'��� �\/��� ] 
L&� G!��#� H�!'(\ &U�� K'�(!& n�!< *��\� ]+ .k!= Y ���! ��, �0A&' @�D *'�!'(�

�|'S� > �=�|'�S� Y ��! �, �0)�k!@D *'!'(�> H�!'�� ,= .�, ���F� C�TS\ j��\
�D/\ ]+ *'!'(� *+ �0A&' 1?> 

.�!'� GS� n!/! �0!'� gW� Y cS)q&�: 
������:.D& H�+ &'!�� �RW!& ., �\< ��B ., tSq �T! H�1 n!< .� %& G!�#� ,%& ? 

 ���
:G��T!& ., f1�D1� G�'T!& ., f��{1 ., "hL n!< &'!�� ��1 ? 
C,��� K�� :" m�!��� %& .�D& ��k�T!& eU�b��!& m�!��� %& .D& ��Z� `'0�!& m!��

*'�D�b!& :V'$T!& m!��� ,%& *�` ., C�yuT!& PW#� .a� : �TR�!& P�W#� .a�
� ,%& *�` ., �T(!&�*�d�L& "A1 K�� :PW#� .a� 

%& G{�@  %& *�` ., *�d�L&− ¤−�0!'� v/��! H�W� G!+  :}P�{1 %& '�A "�� ?
PTb!& %&{�0S\ �U'k!& ,"? 
G!�#� H!'� :}�0A&' @D �0!'� n!<2 24 4 3 5 22 3 33 4 5 3 4{J CD')!& :��MN1 , :" ., f'(S)q& K'(!& &/A�

�0k��1 P��"? 
��� ��
 ���: "N1 :P�)k, ]�0�u)q&� �0y&� & e'� f'�`& �T�  �0! "? 
��'#�
 ���:N1  :"���A�D ]� C${ H�S� &'T�(� �!"? 

= 

��� 
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= 
"�0k)!& Y K�� :.���#, .T;)�: 

������:n!< Y P�\@)!&� C!�(T!& f/A �0,&Z!& ? 
 ���
!:H�D/�� .�T! n�!'(\ ,e'��` `��$, '�A ��T�&� ,n!< Y �0! C${ ] ��1  :

n��kSD n!'� &/A? 
−"\ v/\ '0  *-�(!& Y ��!& G!+ gk� K'� ? 

G!���#� H��!'� :}"��W� .��, &�����\ .�/��!& K'��� *'�A�;���5 9 32 2 3 23 3 3 34 45 3 5 34 5{J C��D')!& :��MN1 , :" ���A�
�0SW� ., .�\�RT!& K'� *'|�R� n!/D"? 

����� ���
 ����: "N1 : *'|�R��}"��W� .�, &����\ .�/��!& K'��5 9 32 2 3 23 3 34 45 3{N1  : .��, �0SW�� .�,
&'S� ,�,L&^]�A "� �T\ "? 
����
 ���: "K'(� : �0)Wk��� H��S� C����!&� %& G�S� v/��!& Y ^]��A K'� HWR�2 5

 % H��1 G�!+ &���Z� �0)Wk�� Y %& GS� �0)�� � `'0�!& v/\ ,.D& % H�1 G!+ ��kT!&8 3 �4
 H�! "�\ ,�UL&� j&��Tk�!& Y ��, H�! "D ,H��aW� P!� % *'�� *1 p�W�� ]� ,.D&�

*')���"? 
��'#���
 �����: "N1 :*'��!'(� .�/��!& .�\�R��T!& K'��� &/��A �0!'��� Y *'|�R��� :

§%& j��D C�yuT!& ¨*uzW!& Y �0!&'�1 m|�R)  ,�|'S� m|�R�"? 
N`U��T!& K�� :" �0�WR�� ��a� �! &<+ ^��0� �1�,& �0!'� ., <'q@, ,*'|�R� N18

��P�a!& Y ^��h �, H�,� K�h�!�D :§� V���!& 1��h13 4 9 5 33 *'�A�;�� .�/�!& G!��#� %& G�S3 35 34 5 3 34 9 3 4
H(Sq5 3 2 3¨N1 , :HD *'0WR�"? 

"����1 Cdud �0� �: 
�����: *1� ����,� eZ�#!&� ju�!& Y *��d�L& �P�W� K'�� pA�;�� n�!< �0!'� *1 

H�!'� P{1 Y V�W� .D& H!�� ,%& j��D C�yuT!&−??  
 ���
!:pA�;� %& .D& ��kT!& eU�b�!& K'� *1  &/�A� ,%& .�D& ���Z� `'0�!& K'� 

= 

��� 
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���h .D&� ,NPk!&� ,�`�)�� ,V�W� .D& .� N��, ?N�z!& ��,E& U��)q& 'A�? 
H!'� V�W� .D& .� :" }"W� ., &���\ .�/!& K'� *'�A�;�{K'(� , :*'0WR�7 5"? 

H!'� �`�)� .� :" }"�W� ., &���\ .�/!& K'� *'�A�;�{ K'�� eU�b��!& mA��� ,
�0SW� `'0�!&"? 

NPk!& .�w :" }"�W� .�, &����\ .�/!& K'� *'�A�;�{ K'�� *'�A�;�� eU�b��!& ,
 Y `'0�!&§Z�Z�¨"? 

�����h .��D& .��� :" }"��W� .��, &�����\ .�/��!& K'��� *'�A�;���{K'��(� , : ,eU�b���!&
`'0�!& K'� *'�A�;�"? 

"����
!:��hZ!& H!�� ,�0,P(� ., K'� *'A�;� �0 u�1 P�S(� Y ��1 ? 
��hZ!& K�� :"N1 : ����W�& f'!�� �T�+ N1 ,����\ ., �P(� �, &/A �0!'� Y *'|�R�

����\ ., �P(� .T! ?H!'� n!< GS� "�!P!& :} ��D�DU1 �0���WAU� �AU��W{1 &�/F�&8 3 2 2 5 2 33 35 3 3 3 23 2 5 5 93
K& *�` .��,4 5 2 4{J C��D')!& :��MN1 , : ,G!���#� %& ����D& ��k��T!&� ����Z#!& *1 �0���, &'��SW�
G�#, &/A�= :'� *'�A�;�"W� ., &���\ .�/!& K{"? 
G!��#� H!'� :}*'�� �� G��1 %& �0S����3 5 3 3 32 5 9 3 5 5 5 3{J C�D')!& :��MN1 , :" .�\�R�T!& %& "����3 3 3

?"s�W!& G!+ ta!& .� *'!P#� c�\ �#�Th8"? 
��'#���
 �����: "N1 : G��!+ ,.���WT!& ����&'!& ��b��!& ,t��a!& G��S� *' �b��� c���\

.�WT!& "s�W!& K'(!&"? 
����
 ���: "}*'�� �� G��13 5 3 2 5 9 3{K'�(� , : c��\� ?*�P��a�� ,��| gA/�� H�h� N15 92 5

"W� G;, �T�  fPA&'RD n!< ���D P�� ?ta!& .� *�Pb�6? 
����� ����
 �����: "}*'��� �� G���13 5 3 2 5 9 3{N1 ? : ,�A���� '��A� ,t��a!& .��� *'S;��� c���\

?"s�W!& G!+ *'!P#��"? 
N`U��T!& K�� :}*'� �� G�13 5 3 2 5 9 3{ ,"f��#, : c�\ '�A� n E& G!+ ta!& .� *' �b�5

= 

��� 
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= 
v/�!&"? 

n!�, pD1 .� :"}*'� �� G�1{K�� , :*'D/�� c�\"? 
G!�#� H!'� Y� :}*'� �� G�1 %& �0S���3 5 3 3 32 5 9 3 5 5 5 3{J CD')!& :��MK&'�1 Cdud ,: 

�����:f��#,  :V�W� .D& H!�� ,%& �0�#!? 
H��!'� V���W� .��D& .��� :" }%& �0S�����{K'��(� , : �0���#!%& ? *-���(!& Y ^p��[ "��\�

§")�¨.#! '0  ,"? 
���R!& K'� H�,�: 

1�����5� ������! Y3�����,5� [
 �����F5���9 9 8 88 ; 8 8 88 8; 9 87 8  
 

Y�U����pK! �n�#����+K Y#����cL� Y����3�; ; ; ;8 89 8; ;8 9 9 v 8  
 ¡��!&� :f��#, :C�D�#!& "A1 �#D .� N�z!& f�\< ,%& �0S)�? 

����
 ���: " ��r�  v��#!& �u��D C� �#T!& "�A1 �,@ *'�!'(� :f���#, :%& �0S)�� ?
K'(� v�#!&� :"%& n#���"� ,"%& �0#���"G�#TD , :%& n�S��� ?&'!��� :�" n�#���

%&" ., *'A1 "%& HS���"? 
*'!'(� ��1 &��\< P�� :"f����� �, %& f���["*�P���� , :&'!��� ,f��(D1 ��, %& f�(�[1 :

H!'� G�#,� :}%& �0S���{H!'(\ , :} ")�3 4 5*'Q&�F!&3 5 9 3 2{J j��U&/�!& �U'�� :��M � ,
}`�PqL& v�aQ1 ")�4 45 2 5 3 2 3 3 5{J ���!& �U'� :�M *�\ *r  ,g$#)!& G�#TD 'A P{&� ,�

 *L ,V����(!& ����B G��S� ^���h N/��!& �u���!& U`���� .��, '��0  ,&'!���� ���T\ &'!���� N/��!&w
"m��S�� "�0!'��(\ ,.����d& .��, ]+ u��#  ^p��$� *1 `����� ]  :"����u  mT��Q�q8" ,
�"H)S���"n�!< HW�[1 �,� , ?�0!'�� *1 &'�T�� P��� :"%& x�� ��"f���#, *1� ,H��,  :

^'k!& ., H��#� *@D H! ��` .T! ^��P!& G�#TD ,%& x���12 5"? 
"����
!: C�SD�(, Y p�A p�)!& ���&P�� .�, H���D� �|&/�#! fP��1 ��T�  G!��#� %& *1 

�0! "��(, H�@\ �A��\� ����b� ?N`U��T!& f�\<? 
�H��!'� �����h .��D& .��� N�U :"}%& �0S�����{p���#� , : �u��\ .��, C��TS\ ,eU�b���!&�

= 

��� 
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v�#!&"? 
�\���[ P��Ta, P��T{1 K���� :"p���#� :G���#, ���| P����� ] ,v���#!& ���0!'(� C��TS\ ����1 :

§")(!&¨�0!'(\ , :§x&P� mD��¨�,L& �'�� �| `&�� ] ,"? 
V���W� .��D& .��� ? p��W�!& .��� � K����=� ���!� �`- .��D& p�D/��\ %& K���� ,n��!< H��! .���

 ,*��\ ��T\ fP���1 *1 UP��1 ] ¡1 ��Z  N��+ HW�/�� �,@  ,n!< H! .�� �!� p�T)[�
&P!� �1 CW{�Q /F�1 *1 ¡�aWk  ,P!� p! H!'(  N��+ HT)[ �,1� >NU�FW!& f&�U? 

 K����� �= '��A� ,&P��!� H��! *'��S#$� ����+ ,%& .��, H#T��� e<& G��S� ���Q1 P��{1 ]
�0� �#�� �0���� >H�S� t�), 

− �`P#), U',L P!'!& .� fZ�, %&�: 
]�1 : "��\ Y H��! ������W, x'��STT!& *'���� *1 P��D ] n��!�T!&� ,^p��[ "��\ n��!�, H���L

K&'{L&? 
����d : Y n�!< %& ��\< �T\ Ch�� H! .T, �W!�B *'�� �T�+ .D]&� ,Ch�� H! ��! H�1

 ��#�L& �U'�=CW{�Q H! .�� �!� P!� H! *'�� G�1?> 
����!�d :P��!'!& *1N1 ,^���(WS! ����)a� .��T! *'���� ���T�+  : ,"k���!& U&�T)����D �'���!& ^���(D

 v�!&�¤j'T� ] N/!& pa!& H�L ,n!< G!+ Ch�aD ��! ? 
�#D&U : %&� ,fU'�,1� H����[ G�S� H���#�� fP��k��! fP�!&� H��!+ ��)a� �T�+ .D]& *1

 H�!'(D n�!< G�!+ U��[1 P��� ,p��B G!��#�� H��aW�=p���!& '�A H��aW��J ????>�!�� H
.�T��� .D& ��R!&M 

N�&�!& K�� : K��{ H�)�'#TD ���)�]& ^�hU� ��!& Y H�!+ Ch�aS! /F)� �T�+ P!'!& *+
 H��S� �b�� .�, G�S� �b�� �T�+ P!'!& `�$�+ &/A GS#  ,Hk�� U',1 .� vL& Z$�
 H��aW�� H��S� P�!'!& `��$�+ *��\ K��a, n�!< "�\ *�\ &<r  ,Ch�a!&� Z$#!&� �(�!&

S�&� ]�a, G!�#�� *'��;�� .�/�!& ^]��A .�� �����\ o�&', Y G�{ G!�#� H�1 �
= 

��� 
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%& *�` .�, �D�DU1 �0��WAU� �AU�W{1 &�/F�&4 4 5 2 5 3 3 3 24 8 3 2 2 5 2 33 33 2 5 5 93 &���,1 ��,� ����, .�D& ��k�T!&� 5 3 3 2 3 34 45 3 3 3 33 2 2
 *'\�R� �T� H��aW� 'A ]+ H!+ ] &P{&� �0!+ &�PW#�! ]+3 5 24 5 5 39 53 3 8 53 2 3 3 8 5 2 35 9 3 94 4 4 43 34 4=��>?   

}�AU���W{1 &�/�F�&2 3 2 3 5 93{ `'��0�!& ^���TS� 5 3 2 33 5}�����WAU�2 53 32{ eU�b���!& `���W� 3 3 99 5} .��, ���D�DU12 4 8 3 2 3
%& *�5̀{  %& "�{1 ��, ����a�� %& ���{ �, "�Sa� p  �A'#W�& ��{9 3 2 3 3 2 5 3 2 33 3 3 9 3 24 3 3 9 54 4 5} ��k�T!&�

&���,1 �,� ���, .D5 3 2 34 5 3 3{ "��$�E&� �&U'�)!& p�  4 2 94 2 3 23 4}&�P�W#�! ]+5 5 2 3 4 9{ &�P�W#� *@�D N1 5 5 2 23 2 3 4 3} ��0!+8 3
'A ]+ H!+ ] &P{&�3 8 4 3H��aW� { H! �0�Z�� }*'\�R� �T�{=�>? 

                                                                                       
= 

 j&'Tk��!& Y .��, "��\ *1 p��A� C��$a!& f/��| �0���S� �)��{&� ,�0!'��� `]�L& H���!+
 ����, Y K���� ,*'���  .�\ H�! K'�(� ��T�r  &��,1 G;�� &<+ H��@D� ,H�! PW� �UL&�

=.�, /�F)� *1 % *��\ ��, *���T� H��  N/�!& t�a!& K'� ���, .D& Gk�� n!< P�!� 
*'���  .�\ H�! K'(� �T�r  &�,1 G;� &<+ H��aW� > �U'k�!& f/�A ��q- Y �;��1 K����

= &P!� .T{�!& /F�& &'!��� * tR��� H�, *�z�)� j&'Tk!& `��� &`+ ���[ �)�h P(!
 &PA K�W$!& �F�� �UL& * &P!� .T{�S! &'�` *1 * /�F)� *1 .T{�S! p�W�� �,�

 &P!� *�UL&� j&'Tk!& Y ., "\ *+&PW� .T{�!& ª- ]+ ?> 
=� > G!�#� H!'� :}%& *�` ., �D�DU1 �0��WAU� �AU�W{1 &�/F�&4 4 5 2 5 3 3 3 24 8 3 2 2 5 2 33 33 2 5 5 93{J C�D')!& :��MN1 , :

" *'�,Z)S�  ,����{L& ��0! *'��R�� ��D�DU1 `�W#!&� ^�TS#!& eU�b�!&� `'0�!& /F�&7 33 5 8 3 9 5 5
%& oy&�[ *'\��� �|"? 

� *'S! *��D &/A ,"�s�W!& G�!+ t�a!& .�� eU�b��!&� `'�0�!& �&�a�& *&'!1 ., �q-
CT�,< K�# 1� ,�P��  K&'�1 ., �0�� H)���{ m(W� �T! ���(��? 

N1 : ��,1 &'�\��� ,����a)!&� "�Sa)!& Y ���WAU eU�b�!&� ,�AU�W{1 `'0�!& ��s1
G�#T!&� %& *�` ., �A�PW� ��@�  ,%& :\ *+� v�!& ��z� �T\ �A'��s1 �! &'��

�A�PW#�? 
= 

��� 
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= 

����
 ���: "f���d "h K'(� : eU�b��!&� ,^��TS#!& ��A� ,�AU��W{1 `'�0�!& /�F�&
}���WAU{ �0��, �0���` Y `��0)h]& "�A1� o,&'b�!& v�a�Q1 �A� ,} .�, ��D�DU1

%& *�`{p�#� , :��'#�z� ,%& *�` ., �0! �`��8 
 H��,�{ P��� ���T, ���0! f'��S{1 ���, *'��Sa�  ,%& p��Q�#, Y9 6 ���, *'��,�a�� ,�0���S� %&7

�0! %& HS{1 P� �T, �0�S� H�',�a�9 7"? 
x�a;!& .� :" }���WAU� �AU�W{1 &�/F�&{K�� , :�A^�TS�� �A^&��9 5"? 

pWS#�!& K�� :"¡�#T!& "A1 K�� :��{ v��<L�\ ���WAU� �AU�W{1 &�/F�& f��#, 
H!'(\ ,^p[ "\ Y �A'��s1 : HS#h &<+ G){ &'F��& K��U��!�\ N1 &U��"? 

xU�WT!& %& PW� K��� :"���WAU� ^'� U�W{1� x'ST!& ]+ .�P!& KPD "A�"? 
C��/{ .� :" }%& *�` ., �D�DU1 ���WAU� �AU�W{1 &�/F�&8{K�� , : ,�A�PW#� �!

pQ�#T!& Y �A'��s1 �0��!�"? 
.ka!& .� :" }�D�DU1 ���WAU� �AU�W{1 &�/F�&8{K�� , :C��z!& Y"? 

H�!'� V�W� .D& .� :" }%& *�` .�, ��D�DU1 ����WAU� �AU��W{1 &�/�F�&8{K'�(� , :
�0)��s �0! &'���5 9"? 

 ,���{ .D NP� .�l ," %& K'�U �'�` H)�SD �T! H�1 � *��\� ,��R�!& G�!+ � 9
 %& K'��U ., �d ,H,'� ., C��Th� H)q1 j��@  ,C�SA�$!& Y �b�� P�9 9 � G�S�

  ,�A�z�1� H)q1 %& K'��U GS� ��P(!& Y� �u�E& Y H)WBU� ,�0�q1 G!+ m#h�9 3
� U'0R�T!& py��z!& ����{ f'�D1� ,£�s H,'� Y �k�yU *�\� ,C��PT!& NP� �P(  ,w 4 3

 %& K'�U GS� "qP  ,H,�P(D V��!&  Pa)  ,���!�D9 � g�S�Q NP� t�� Y�w 4 3
 %& K'�U 1�(  ,C;  ., �C���& f/�A :}1 &�/�F�&3 5 93 .�, ��D�DU1 �0���WAU� �AU��W{2 5 3 3 3 24 8 3 2 2 5 2 33 3 2 5

%& *�`4 4 5{K��  :mS(  :�A�PW#� �! ��+ ?K�(  :" ,Ku�a!& �0�S� &',�{ ��+ ,GSD
�A���+ ��`��W� n!/  ,�A'#W��  ,�&�a!& �0! &'S{1�" ? %& K'��U K����� :" ���

= 

��	 
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= 
K�(� *1 x���1 ?K'(� �, ,NP�w 5 :�\1 ���[ �S#� "0  ?�\1 %&8 ?x���� ��, ?%& .�, �5

K�(� *1 x���1w :%& ]+ H�!+ .�, ��S#� "�0  ?%& ]+ H�!+ ]" �u��E& G�!+ f���` ��d ?
K�� ,ta!& �`�0[ P0[� ,�S�@  :K��� ��d �R�W)�& H�0h� m��1U P(S 5 :" `'�0�!& *+

*'!�� eU�b�!&� ,�0�S� v';�,"? 
)��C�!�#!& pDL  :"D Y m��\ p)!& C�D'D�!& m��\ c�\6K�� ?"�y&��+ p�J : &'Wk� �!

G;, ^pRD ��U�W{1 M" �0!'�(! ����0)�& H��� ���'� ��,� ,���T)y& HD ����,1 �, " ��A� ,
 v��)\ &�/�W�� ,K��h�!& &'ab��)��  ,H�� &'� �,� HD &��,1 �, %& v�)\ Y *�P$�5 3

�AU'0� ^&U� %&"? 
p��'!�& K�� : ��T, f'�a�� ��0! `'$k�!�D ��D�DU1 �A<��F�& "���� ,% ]+ �Sb�� ]

 %& K'��U .�� ��F!& Ca�Q P�#D P�{L K��(, ] H��1 ]+ ,��$, u  /���{� ,G!�#�
�? 

−U�W{L&�  : ��0a) � ^��a!& �k��D ,��{ oTh `'0�!& ^�TS�− .k�a� N/�!& '�A� 
 N1 ��a, v'�d H��,� ,.��Z�)!&� .�k�a)!& G�#TD ��Wa)!& ., <'q@, ,H�()�� K'(!&

A�!&� ,.ka!&� C��Z!& oTh*�W : o�), Y P�A&Z!& '�A� gA&U oTh eU�b�!& ^�TS�
 %& .��, �'��F!&� C�R��F!& G���#TD C��WA�!& .��, <'q@��, V����!& .��� KZ��#�T!& ,���P��!&

G!�#�? 
G!�#� H!'� :}����, .D& ��kT!&�3 2 3 33 23 3 34 2{J C�D')!& :��MN1 , :" Gk��� ��k�T!& &�/�F�&�

f�PW#  �0!+ ���, .D&8"?  
P�� cS)q& C�Tk� gW� Y Gk�� ?��kT!�D 

"�(  :"��� ,H! iTq1 ] .�,P(!& "��1 �'kT, H�'�! :"��� ,f��+ ���\� �kT! :
�0#z� N1 �UL& HakT!? "��� :´�D ]+ CA�� &< �kT� �! H�1? 

 G!�#� H!'�=���, .D& >.�)T�a! n!<� �Ty&` H,1 G!+ gk�� Gk�� *1: 
= 

��� 
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= 

G!�L& CT�a!& :P!'� �! %&� `'!', H�1 *��D? 
�!& CT�a!&C��� :%& .D& 'A ��! �0�D& H�@D ,���, G!+ H)Wk�? 

− H!'� G�#, Y �u�E& ��[ K�� =%& *�` .�, ��D�DU1 ���WAU� �AU�W{1 &�/F�& >
 ���{ ��, "��Sa� Y �A'���s1 ��{ ,�D�DU1 ���WAU� �AU�W{1 &�/F�& .�/!& ^]�A

.�0h� GS� *'�� ,%& "{1 �, ���a�� %&: 
�!(
: &'TS#� *1  ��, "��Sa� *�P�()#�  ,"�PW)!& GS� ��'#W)�  ,%& .�` &'!PD ��1

 ,"���!& .��` &'�!��q ��1 �0TS� o, �0y����! ���W�& %& "{1 �, ���a�� %& ��{
 *�P$k��� ��0! *'Sb�� &'��'�� ��! *+� ,�\��[ H!'��U� %& HS#h P�� ,��\ &/0 

�0!? 
 ���
:�a!& ����a)D ���T�+� �A`�()�& *'�� *1  �0���! ,��)D�d Ku�a!& "��Sa�� �&�

 ���1 P�()#� p�)!& p�Q�#T!& .�, H�S#�� �, �SkT!& "#�� �T\ %& C�b#, Y �A'��s1
v'�/!& "A1 ., �0!��,1 ��{ �0! ^]�0  ,pQ�#,? 

G!�#� H!'� :}&P�{&� �0!+ &�PW#�! ]+ &��,1 �,�8 54 4 43 8 5 2 3 33 4 49 5 35{J C�D')!& :��MN1 , :" �A��,1 P���
�`�W#D %&f��B *�` fP{� H"? 

����
 ���: "HD p�#� : U��W{L& &�/�F�& .�/�!& eU�b��!&� `'�0�!& ^]��A ��,1 ��,�3
 &P�{&� ��DU ]+ &'�#�z� *1� ,&P�{&� &`'W#, &�PW#� *1 ]+ ,�D�DU1 ��kT!&� *�WA�!&�8 8¥ 88 3
 ta)k�T!& ,t�Sq "�\ C���s� ,^p�[ "�\ �`�W� H! N/!& %& 'A� ,G)[ v�DU1 *�`6 5 9

Th GS�C�D'D�!&� C��&P{'!�D H! C�'��P!& H(Sq o�"? 
��� ��
 ���: "N1 : H���[ ��,� ,"�{ H�SS{ ��,� ,�&�a!& '0  ^pR!& ��{ &<+ N/!&

/�� HD ��{ �,� ,oW�&"? 
G!�#� H!'� :}'A ]+ H!+ ]3 5 9 34 43 3{J CD')!& :��MN1 , :"'A ]+ H!+ ] ta!& H!E& '0 "? 

����
 ���: "f��\< G!�#� K'(� :] t�SF!& ��,1 N/�!& P�{&'S! ]+ C��A'!L& p��W�� 5
= 

��
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 f���\ '��!� fU'��� �)��� *1 ]+ %& GD@���� �0A&' @��D %& U'��� &'����z� *1 *�P�����3 2 3 5 3 34 43 3 3 9 2 35 5 54 45 3 3 5 52 2 2 2 33 39 4 5 2 3 44 4 4 5
 *�� ��!&3 35 4 2=��>?  

}%& U'��� &'����z� *1 *�P�����5 55 4 2 2 35 53 4{ H����A&�D� H����[ 4 3 23 3 3}�0A&' @��D2 4 4 3 2 3 4{ H���  �0!&'�@��D 4 4 42 4 3 2 3 4
}%& GD@��3 32 3�)� *1 ]+ w 4 5 2 3 9{ �0:� 4 2 5}!� fU'�3 3 5*�� ��!& f�\ '3 35 4 2 3 24 3{n!< 3 4 3? 

 f��\ '�!� H�S\ .�P�!& G�S� f��0:�! ta!& .�`� eP0!�D H!'�U "�U1 N/!& 'A3 2 3 5 5 3 3 5 34 3 53 7 3 2 2 3 3 94 4 4 44 47 33 3 5 3 3 24 2 7 4 5 3 5
 *'\�RT!&3 5 24 5 2=��>? 

}H!'�U "�U1 N/!& 'A5 3 3 23 93 4 3 5{ &PTa, 8 9 53� }!�D2 4f��0:�! t�a!& .��`� eP�05 5 3 3 54 2 4 4w 2 3{ H��S#� 4 2 5
                                                                                       

= 
H)��s `�W#!& o�Th m,Z!� ,H�`�W#D"? 

��� ��
 ���: "f&'� vU ]� ,'A ]+ H!+ ]"? 
~�a�+ .D& K�� :"N1 :f�,1 Y n��[ f��B H#, ��!"? 
K�� ,g#\ .� :"%& ]+ H!+ ] :�uqE& CTS\"? 

G!�#� H!'� :}\�R� �T� H��aW�5 24 5 59 53 3 3 2*'3{J CD')!& :��MN1 , :" H����� ��T� VP(�� fZ��9 9
Ku;!&� x�R!& "A1"? 

����� ����
 �����: "N1 : *&'���L&� ^&���:�!&� ^�\�R��!& .��� fZ����� VP��(�� G!���#�
`]�L&� `&P�L&�"? 

����
 ���: "K'(� :*'Sy��(!& ,H�)�D'DU� H�)��s Y x�R�� ��T� % &���0z�� �0�Z��5 8 8 :
}%& .�D& ��Z�{!&� ,*'Sy��( :}%& .�D& ��k�T!&{ .�, ��D�DU1 �AU��W{1 *�/�F)T!& ,8

%& *�`"? 
.ka!& .� :"}%& *�aW�{ :f'Sa)�� *1 V��!& *'#�z)k� ] ��&"? 

K�� ,pD�� .D �:�!& .� :" .�� *&��0, .D *'T�, "hU K@�=%& *�aW��>K��(  , :
^'k!& ., HD G[�a�� ,HD %& �:#� ��&"?  
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}HS\ .�P!& GS�w 35 7 3{! C�!�FT!& *��`L& o�Th 3 23 4 43 5 3 2 33 2 H5}*'\�RT!& f�\ '!�3 2 34 3 3{n!< =�>? 
                                                                                       

=� > G!���#� H�!'� :}�5�0A&' @��D %& U'�� &'����z� *1 *�P���2 34 4 3 2 2 2 33 4 4 5 55 4 5 3 4{J C�D')!& :��MN1 , :" P�����
v��)�!& "�A1� .�\�RT!& ., U���!& ^]�A= ?%& U'�� &'���z� *1 >N1 : H�D ��#D ��,

 "��T\ n�!< Y �0S��T  ,�0y&�� &� �0!&Ph `�$TD ,ta!& .�`� eP0!& ., H!'�U
U'� �1 ,�TR!& ��#[ £�z� *1 P��� ., n!/��  ,H�!+ "�W� ] &/A� ,HF��D �T(!& 

 f'�,&U ��T�  �0! uD�(, G!�#� K�� &/0!� ;�0:�� �)� *1 PD ] H!'�U HD %& "�U1 �,
f�`&U1�" 

%& U'���D `&���T!&� :f�;���U& N/��!& �u���E& .���` ? H��aW���− H��D ���#D� �����` f`���W#! 
 ,H!'�U�,H�PQ GS� C!&P!& .�A&�!&� j&Z$#T!& ., f�z�1� , �, H)aQ GS�� 

 ]+ C���z!&� �`�W#!�D .�P� ] �0S#$�� ,V'��!& G�R�� ,v'S(!& eP0� �T, HD ^�h
U�0(!& P{&'!& %? 

)��!%& U'�D `&�T!&  : H�)��&P{� G�S� C!&P!& H$${− H��aW�� − ,H�D `&��T!& "���� 
HD `&�T!& "��� ,*-�(!& : pW�!& �'W� �CDU�(), *�#, �0S\�? 

−^����srD `&���T!&� %& U'���  : CS����� "���D ,H���S� ^�;��(!&� H��!�zD+� Hk��Ts C��!��a,
 �0���W�L �0;���a)\� ,H�T�!�#� K'�{ .�, j�0WR�S! ��U�dr\ ,f�&P�1 �0#�z)k�

H)DU�a, GS�� ,H0h� Y �'�'!& GS� �0���[1�? 
������
 �����: "f���\< G!���#� K'��(� : �����WAU� �AU���W{1 *�/��F)T!& ^]���A P�����3

DU1 ����, .�D& ��k�T!&�3 ��D�8}�0A&' @�D %& U'�� &'���z� *1{p��#� , : *'!���a� ���1
 *1 ,�0)�k��!@D H���� V����!& �AP��Q� ,H!'���U H��D ���#)D& N/��!& %& .�P��D �0W�/���)D3 7 3

^��� H(SF! %& HS#h N/!& U'�!& 'A� ,f'SzW�8 6"? 
��� ��
 ���: "G!�#� K'(� : v��)�!& "�A1� .�\�R�T!& .�, U���!& ^]�A P���} *12 3

z�2 5%& U'� &'��4 3 5 5 4{N1, : �0!&P�h `��$TD ,t�a!& .��`� eP�0!& .�, H!'��U HD �#D �,
= 

��� 
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= 
 ��T(!& U'�� �1 ,�TR�!& ��#�[ £��z� *1 P��� ., "�T\ n!< Y �0S�T  ,�0y&� &�

�0:�� �)� *1 PD ] H!'�U HD %& "�U1 �, n!/�  ,H�!+ "�W� ] &/A� ,HF��D"? 
H!'� NPk!& .� :" }�0A&' @D{K'(� , :�0,u�D"? 
N`U���T!& K��� :" �0!'��(D *��(� ���! H���1 ����\< ��T! �0A&' @��D n�!< i�q ���T�+�

"�!`"? 
*]'� fU'� Y�: 

������:�`�)�� ,.ka!& H!�� ,�u�E&� *-�(!& H�1 ? 
NPk�!& .� N�U� :"}�0A&' @�D %& U'�� &'���z� *1 *�P����{K'�(� , : *1 *�P����

�0,u�D �u�E& &'��z�"? 
;��!& .��� N�U�H��!'� Y x�a :" }�0A&' @��D %& U'��� &����z� *1 *�P�����{K'��(� , :

�UL& Y �u�E�D %& &�PW#� ] *1 ,HD�aQ1� PTa, nS0� *1 *�P���"? 
pWS�!& .� pWS#�!& "(�� :"H! �W�/�� �0)�k!@D *-�(!& *�`�� p�#�"? 

V�W� .D& .� pWS#�!& "(�� :"��!& P��{'� &'�,ZS� *1 eU�b��!&� `'�0�!& P��� .T{
C�D'D�!& �| t�S� ] .�/!& .��'SFT!�D"? 

 ���
!:U&'�L�D eP)0� �T\ �| eP)0� H�L ,HSy]`� H���- H�1 ? 
G!�#� H!'� :}fU'� �)� *1 ]+ %& GD@��5 33 95 4 5 3 32 3 9 4 5 2{J C�D')!& :��MN1 , :" �)�� *1 ]+ %& GD@���

H)TS\ pS#�� ,f�0:�� H��`"? 
 C��& Y��� H��, �U�R�D Y KP�W)� ]� ����)� ] p�)!& H)�k�! ����(�� ,.��,��TS! H��aW

H��W�1� taS! CW��#!& "#h? 
pWS#�!& K�� :"N1 : '�!� H!'��U H�D ��#D N/�!& t�a!& �)�� H)TS\ �0:�� H��` pS#�

*�� ��!& f�\"? 
����hZ!& K���� :" m��Sq`§]+¨K'��(� ] m���1� ,�u���!& Y P��ah ]� , : ]+ mD����

= 

��� 
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= 

����B �u���!& *L ,&P����m��S� &<+� ,��/��aT!& G��S� K&`  :} �)��� *1 ]+ %& GD@����
fU'�{G�#T!�  , :fU'� �)� *1 ]+ ^p[ "\ %& GD@�"? 

G!�#� H!'� :}*�� ��!& f�\ '!�3 35 4 2 33 2 34 3{J CD')!& :��MN1 , :"*�P{�$!& n!< f�\ '!�"? 
H!'� Y x�a;!& .� :" }*�� ��!& f�\ '!� fU'� �)� *1 ]+ %& GD@��{#� ,��| p�� :

pW�!& �0�, vU�{ ., v�)�!& "A1� ,v�#!& U��\− � H���©D ��\�"? 
��� ��
 ���: "� ��!&� : "�S!& pT� H�,� ,H�z��� ^pR!& �k� N/!& 'A"&� ��\" ;

K��� �T\ �UL& Y ga!& pz�� H�L ;&� �\ �U&Z!&� ,^��[L& �k� H�L :} g�$�13 3 2 3
H��W� U���!&5 5 9 53 3 3 2{J P�Pa!& :��M"? 
G!�#� H!'� :}ta!& .�`� eP0!�D H!'�U "�U1 N/!& 'A7 3 3 5 32 2 3 3 94 4 43 4 5 5 3 3 2 3 5{J CD')!& :��MN1 , :" 'A

 &PTa, H!'�U "�U1 N/!&8 ��u�E& .�`� *-�(!�D"? 
� ,t��a!& .��`� eP��0!�D &'S��U1 "����!& o��Th *r��  ,���$!& ����A K'���!�D `&��T!&

 P�Ta, C!���!& HD %& "T\1 N/!& .�!��H��r  , H�D ���� ,^���W�L& H�D %& �)�q P�� 
 PTa, cQ� �T\ ,^��W!& � ]+ ,H�T�1� &�b�� G��D "�h�\ ,"���S! CWk��!�D Hk���

 f/�A o��', ]+ ,H��, *'�W$#)�� �b�(!& &/�A G�!+ *'�@�� V���!& *��  ,C�W! o�',
K'(� ,C�WS!& :".��W�!& ���q ��1� ,C�WS!& ��@ ?  

�`�)� .� :"} eP�0!�D H!'��U "��U1 N/!& 'At�a!& .��`�{K��� , : ��,'� %& "����
 H��D ~&���A+ f����0�1 &<+ f�b���� ���!� H��aS�� ���!� ���� �'��� H�Pb��� ���! �����` *'��Sa)��
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��
�
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}.�/!&�3 34 9 3{ 1P)W, 3 3 2 5}�0�'(��� ]� C;�!&� gA/!& *�Z���3 3 33 5 9 3 24 4 42 5 33 9 52 3{ �'���!& N1 5 5 2 2 3} "�W�� p� 4 3 4
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 K&'��,1 "��\1 ���0�,� ,�0)��dU� .��� �1 ���|�DU1 .��� j�����,L& P��ah ���0�,� ,C#��R��!&

!&� ����L& K&',1� ,G,�)�!&j��Pb? 
−^�TS#!& �#D K��  :�[�!& *�/q@� ?^��TS#!& ��#D K���� : �0���W�1 .�, *�/�q@�

�0;#D K�� ,��'S\@� �d .�P!& ���D ]&',1 : C�#�W!&� Ck����!& ���D ]&',1 *�/q@�
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 ��! N/�!& �0��, "��S(!& `P�#S! � �b��+ ,�0#�Th G!+ �AP�k� �!� *�WA�!&� U�W{L&
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&� 1 o�Th `�k�D �1 ,���\L& �1 �����!& G�!+ n!< P�k� "D ,�0TS� �1 �0(k  �1 �A`
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������:�[�!& K'W(D ��a!& Y ta!& ., �0#�, H�1 ? 
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 P�� *��k�T!& cS)q& �P(� �T\`&�T!& Y C��& Y Z��!�D: 

K�L& K'(!&: CWh&'!& ~'(a!& "\ H�  "qP�� ,H��\� `�� �!�, HD `&�T!& *+? 
HD K�� : U'0Th� ����A 'D1� ,�D�h� ,V�W� .D&� ,%& PW� H�D&� ,v�zF!& .D �T�

 CD�ab!&−¶ −� ,p# �R!&� ,pW#R!& ,NPk!&� ,C,���� ,n!�, 
 ,p�D�#!& .D&� C�z� .D&� ,N�RF,Z!&� ,`&P�, Z�'q .D&� ,��b$!&� ,N�z!&�
= 

�	� 
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¡�\'R���!&� ,p����'!�&� ,p�k����!&� ,p���Ws�(!&� ,����!& P���W� .���D&�, ,pz�(�R���!&� 
�A��B�? 

��!& P�W� .D& K�� :" ��T� .�D& K��� ��, G�S� �AU'�0T$  − X − C���Th H��S�� 
L& ^�0( �T� .D& HD �k  �T�  ��!�F, �S�1 ]� U�b, X ^p[ ]+ U'\/T!& Z��!&

U< pD1� ,g!�s pD1 .D pS� .� e��� Xx�a;!&�"? 
HD &'!P)�& �T,�:  

�− %& K'�U K�� ,��\Z!& o��, CD'(� ��P{ � :" H��\� `�� �S  ]�, %& f��- ., 
�'�� H��'z�  *��)W�D� H! ���1  ���$[ C,��(!& �'� H! "�, ,H��),Z0SD /�q@� ��d C�,��(!& 

p�#� :K'(� �d ,H��P[ :xZ�\ ��1 n!�, ��1"u� �d  :} *'�SFW� .�/�!& .Wka� ]�{ 
*&�T� K- :���"? 

"�'s ��P{ ., �Sk, C�&�U Y�:" ?? ^��h ]+ H�({ H��  "�#�� ] Z��\ g{�Q ]�
���1 ���$[ C,��(!& �'� fZ�\??"?  

�−��PaD� :"] C;  ]� gA< g{�Q ., �,  �'�� *��\ &<+ ]+ ��0({ �0�  N`�� 
 H�W�h ��| e'���  ���0h U��� Y ��0�S� pT{@�  U��� .�, �y���Q H�! ma��Q C,��(!&
 G�){ C��� c�!1 .�k�Tq fU&P(, *�\ �'� Y H! jP��1 j`�D �TS\ ,f�0�� H��Wh�

U�� G!+ �,+� C�h G!+ �,+ HS�W� e��  `�W#!& .�D G;(�"? 
�− N/!& ��\Z!& v�b� P�Pa� ��PaD� ���S  H��\� e`1 �, v�D Y NU�FW!& f&�U

Z��D : pW�!& *1 �−K��  :"C�PQ ~&�1 �Tq *�` �T�  ��!"?  

��${ .D& K�� :" ��P�a!& &/�| NU��FW!& K]P)��& H�h� Y f���B� K��zD .�D& K���
CTh�S! : Z���!& tSz, ] U��!& HW{�b! gh'T!& H�S� P�')T!& 'A p��T!& Z��!& *1

+� n!< ., ��1 'A N/!&��Pa  n!< U�(� &< :"~&�1 �Tq *�` �T�  C�PQ ]" 
 H��, m�h�q1 K��, "�\ *1 f�;�)(,� ,C�Pb�!& H��  �TF!& GS� `&� �, *1 H,'0�,
= 

�	� 
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= 
 &Z�\ C�Pb!& Hh&�q+ P#D ";�� �, GTk� u  HW{�Q GS� P��� u  C�Pb!&"?  

v�W!& GS� ��Pa!& &/| K]P)�]& &/A ���1 n!/\� : ���{ f��k�� Y N�z!&
��U'0T$!& N1�! Ha�h�� P#D K :" GS� C;�!&� gA/!& Y %& ��  &/A *�\ &<r  

 *��\ '�! �'�!1 �'!1 ����!& Y ¬SD *+� K�T!& ., ����!& *1 �'S#T  H!'�U *�k!− 
 H��\� m�`1 *+�− ���\Z!& H�  .�� �! v�(#!& �0�S� �0SA1 %& P��1 p)!& �'��!& ., 

 ��, *L ,�R�#!& o��DU .�, ����\< p�)!& �&���{� K��T!& .�, H��#�Th �&��q+ ����  *���\
 K���T!& "���, n��!<� f�R��� o��DU ] H��SA1 G��!+ H���#Th .��, �����F!& H����\Z  f<���F�&
 fP�� P�� .�, Hh&�q+ H�S� �� � H\�k,+ gQ��!& GS� �&�{ 'A N/!& v'b�T!&

HW{�Q G!+ f`U H�, �0z)!�  fP� G!+"? 
�−U'�0T$!& ��| KP)��& p�)!& C�!`L& ���Q1 .,�  :�L& ��P�{ K@�� N/�!& p�D&�

 K'�����!&�  %& K'����U K����(  �u����E& .���� �  :" �'����!& Y j&'S���Q ����Tq
CS�S!&�??"K�(  ,��\Z!& �0�, �\<�  :K�� ? �A��B GS� "A :"�'z� *1 ]+ ] " �D`@  

K'(� 'A� "h�!& : K'���!& K�(  ,i(�1 ]� &/A GS� P��1 ] %&��: " *+ ��S 1
~PQ"? 

� g$� ] H�1 ��Q H�1 n!<� P�#D *�\ �T  H��\� ]+ H!�, ., ��F� *1 *�k�E& GS
 ]� H��  ���{ ] H��L H���\� m�`1 �, Z��D ��S  p!�)!�D� Hk�� ., �'z� H�r  n!<

H�, ��F� gh&�? 
�− �T� .D& K'(D� − X − :" .���U1 oW� ma� m��\ *+� H��\� m�`1 �, "\ 

&�A��� *��\ *+� Z��\ '�0  H���\� e`�� ]�, "\� Z��D ��S �UL& H�h� G�S� " ?
H!'(D� :" H��  "�T�1� H��\�1� f`P�� ��S�1 ��WA< P�{1 "��, NP��� *��\ '�! p!��D1 �,

%& j���zD"? 
�− K'���!& .�,� Y &'��\ CD�ab!& ., &���\ *+  � N�< &'���\� K&'�,L& *'��)(�

= 

�	� 
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 ��S�� ,%& P�W� .D CaSs� *��� .D *�T��� ,�'� .D .T{�!& PW#\ ,�A�� U�k�
 pW�!& �, n!< �AP�#� *��\ "D �|�� ]� �0!&',1 o�Th �&�qrD �A�,@� �S  �0�

 *1� g��h&� ����B K���T!& o���Th �&���q+ *1 m��W�  .��,���T!&� CD�ab��!& �D���\1 .��,
��\Z!& 'A Hh&�q+ ����T!&? 

�−pz�(�R!& K��  :" p���W!�D e'��� ] ���\Z!& '�A N/�!& K�T!& Y gh&'!& e`1 .,
 K��� ��T\ f��0z� ���\Z!& *L H�k�,1 &<+G!��#�= : �A���0z� C�P�Q �0!&'�,1 .�, /�q

�| �0�\Z��>�0��!�, P#D G(W� K&',1 Y ]+ mS#h �, ��U&'T!& *L� ,"?  ��A���D�
�����!& C!`L& .,? 

=H�W�� :> � ���D ���! u�FD ��0\U��� ,��A&`1 '�!� ���\ P(  ,��\Z!& v'h� Pah .,
�� C��&�U 'A� ,f��\ �0;#D .�� ,^�0(�!&� cSk!& C,�� K'� GS� ��|� ,P�T{1 .

n�!�, K'�� �u�q '�A� ,C���!�T!& ��#D� ~�a�+ K��? ��ab�!&� : ;f���\ �P��
 %& K'�U K�� ;�Sk, Y ����A pD1 ��P{ �A�� &/A��= : g�A< g{�Q ., �,

 ,U��� .�, �y���Q H! ma�Q ,C,��(!& �'� *�\ &<+ ]+ ,�0({ �0�, N`�� ] C;  ]�
HW�h �| e'��  ,��0h U�� Y �0�S� pT{@  ,H! jP��1 j`�D �TS\ ,f�0�� H��Wh� 

 G�!+ �,+ ,HS�W� e��  ,`�W#!& .�D G;(� G){ ,C�� c!1 .�kTq fU&P(, *�\ �'� Y
U��!& G!+ �,+� ,C�$!&?> U��!& Y `'SF!& ]& H! "�W� u  ,&� �\ *�\ '!�? 

¡��!& K'(!&: Ch�a!& .� ";  �, Z��!�D `&�T!& *+? HD K�� :�D1 .�D p�S�� ,U< '�D1 p
 g!�s lx�a;!&�? HD &'!P)�& �T,�: 

�−G!���#� H��!'(D = :'���#!& "��� *'��(��� &<���, n�'!@k���� >����(W!& :�� '���#!& �k��  
 ,";��!& H��@D H��'(��� ��T� .�Sy�k!& g�$� C��&� ,Ch�a!& .� Py&Z!& 'A� ";�!�D

f���)\& �P�� H����+ g$� ? 
�− %& K'�U *1 U< pD1 K'(D�  �H! K�� :"1 ¡�k�� ��,  ��WA< P�{1 "��, NP��� *

= 

�	� 
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= 
.�P�! fP�QU1 U����` ]+ ^p�[ H��, NP���� C�!�d H�S� �T�" *1 G�S� ��P�a!& KP�   

.�P!& ^� �� Ch�aS! ]+ �W)a� ] K�T!&? 
���\ .D K�� :" &/0 − �S�1 %&� −&/| K'(!& GS� U< �D& P{ N/!& 'A "? 

�− U< pD1 .� *�F�R!& f&�U �TD�  l K'(� 'A� H�!+ m�0)�& K��C�W#�!& "� Y :
=CW#�!& vU� *��kqL& �A > mk�S$  ?¡@�[ ��, ?^p�[ Y e��1 ?¡@[ �, mS�

 K'(� 'A� ,H�!+− m��1 *1 m#z)�& �T  −m�S(  %& ^��[ ��, ¡�R����  : ��A .�,
K�� ? %& K'�U �� p,1� m�1 pD@D :"K��� .�, ]+ ]&'�,1 *���\L&  : &/��A� &/��A

&/���A�"? K���� �Sk��, C���&�U Y� :"��,  .���� H����T� .���� H���Sq .��,� H���P� .���D .
H!�T["? 

%& "�W�� ��F!& f'h� Y H!�, t��� �! ., *&�kq GS� KP� ��Pa!� ? 
�− fUZ���, Y P��h'  C�b��!& "��A1 .��, j���, u��hU *1 P��T{1 ����,E& f&�U ��P�aD� 

 %& K'�U K�(  &U���`� :"C�\" K��(  *&U����` fUZ��, Y Ph'  �q- "hU Y'� �d 
 %& K'�U�  :"*�)�\"? 

ª��D K�T!& Z�)\& ., GS� ¢�S�)!& �0�  p)!& �0)!`1 .� v�$��: 
�!& PW� .D& K�� :" H��1 G�S� KP� �0S\ �P[ �0;#D Y ����\ U�d- U< pD1 .� j`U� 

 *1� ,Z�\ '0  ��#!& `&P�� j'(!& .� ";�� �'T$, K�, "\ *1 G!+ gA/� *�\
& U'0Th H�!�q� ,n!< Y m!Z� P��'!& C�- P���'!& &'�ST{� ,�AP�#D .,� CD�ab!

��\Z!& o��, GS�"? 
pz�(�R!& K��� :" v&'$!&−�S�1 G!�#� %&� − �k�� ��d ]�1 *�\ ¢�S�)!& &/A *1 

�T� .D& .� NU�FW!& f�\< �T\ ��\Z!& ���D−X −"?? 
�!��!& K'(!&: v�)�!& "A1 Y CQ�q Z��!& C�- *+? 

HD K�� : C���#,  lU'[�� .D&�? 
= 

�	� 
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 .��D& K����U'��[�� :" .���{ H����\� `���� ���! N/��!& K���T!�D Z����!& "����@� G��!+ p���&` ]
 "���@� G�!+ ]� ,C�Wh&'!& ���\Z!& ^&`@�D ~����E& "��@� G!+ ]� ,�|'h�=%& "�W�� >

 K'�Q'T!& ����D `&�T!& ��! H�L ,CWh&'!& C�Pb!�D=.�/�!& > H�D P��U1 "�D ,�'�T#!&
P0#!&"? 

ª��D &/A .� v�$��:  

 ��@D K'(!& *+ ,H�����+ �P��� Z��!& C,�{ GS� m!` C��&� ,"�!` G!+ ��)a� CQ�q
 ,t���� ��! .�T! &P���� n�!< G�S� m�W�U� ,HD `&�T!& Y .��k�T!& .�D �uq GS�
 `&U1 H�1 '! <+ ,��ab!& 'A� .�TSkTS! �0!'T[� C��& �'T� G!+ U'0T$!& gA<�

K���(! C��Q�q v���)�!& "��A1 : �����D ,C;���!&� gA/��!& *�Z������=�/��!&�. > ���TS 
K���=:.�/�!&� > ����Q� ] ,C�STh G�S� C�STh c��z� H��1 G�S� ��q- G���#, c�@)��&

gWk!& �'bFD ] ¢�S!& �'T#D ��#!&� ,�0! cQ� GS� CST$!? 
C�©D NU�FW!& v'D P��= :C;�!&� gA/!& *�Z��� .�/!&� > ��d+ v�D Y �0�S� p)!&�

'��(� .��, K'��� C���'(� G��!+ H���, ����TS� n��!< Y *����  ,����\Z!& o����, CD�ab��!& .��, K
�A��B� : C�Q�q ���1 ���� .�T! �� uq ,.��,��T!&� U����!& t�{ Y C�,�� C���& *+
U���!�D? 

 pW�!& K'� n!< GS� KP� �T,�� :"Z��D ��S  p\Z  H��\� e`�� *1 ¬SD �,"? 
�'A� U'0T$!& K'� 'A �h&�!& : H���\� `��� �! �, 'A C��& Y H�� p0�T!& Z��!& *1

 CWh&'!& ~'(a!& ]�H� ?  

 .D��\ U'0T$!& K'(D K'(!& GS� e')�!& CTy1 ~���& ^�TS#!& ., P{&� ��B "(� P��
&'!�� ,N�'�!&� ,���� p��(!&� ,K�zD : p�W�!& .� C�&�U Y ^�h H�L� :" .,��,

H��\� N`�� ] Z�\ �???"��q�& ��P�a!& Y� ,&�k��, ^��h P�(  ;HD�(� �\<� : " 
C�Pb!& �1 %& t{ ^�T!& `�� �! &<+HSD+ Y "��Pa!& �\<�  ? 

= 

�	� 
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= 
�q�& ��Pa!& Y� :"���1 ��$[ H! "�, H��\� `�� �! ]�, %& f��- .,"f�q- Y�  :

"xZ�\ ��1 K'(� "��Pa!& ? 
N�z!& K��� :"Cab!�D n!< Y K&'�L& G!�1�  ?? ���S  H���\� m��`1 K��, "\ *1

�\� `���� ���! K���, "��\ *1� ,����\ *+� f�����)\& HW{���Q G��S� ����a� Z����D HW{�b��  H���
 g�$� ��T, *��\ &<+ "�� *+� f'�#D H�S� %& ";�)� *1 ]+ %& P��� ta)k, g��#,

��\Z!& Y ???"K��� ��d ���\Z!& o���, P���� Y ���P�{ ��\< ��d  :" .�, n�!< �y��:� Y�
 .�, '�A ��T�+ P���'!& *1 G�S� Ca�&'!& C!]PS! �A�\/D C!�sE& ��A�\ p)!& U�WqL&

! p)!& K&',L& GS� %& G�S� ] ,C�Pb!& ., �0SAL �0�  C����T!& cy��'!& `�� �
�A���)\&� �0y��)�&"?  

gh&'!& ] "; L& `&U1 H�1 GS� U< pD1 K'� "Ta��?     

=%& "�W� Y ��'(��� ]� >N1 :��F!& f'h� Y �0�, *'!/W� ]� ���\� *�`�� ]? 
�T� .D& K�� : H��\� m�`1 �,� ,H��\� `�� �! �, Z��!&Z��D ��S ? 

−pz�(�R!& K��  : G�#, Y v&'bS! �|��1� K&'�L& �0�1=*�Z���� > C���& f/�A Y
 ] ���1 ,%& "�W� Y �0! �0����+ �P�� C;�!&� gA/!& �AZ��D `&�T!& *1 ,CT���!&

�T��\� *�`��? 
C��& f/A ��k�� Y ���\ .D& K�� :�� ,U���` .D %& PW� .� n!�, K�(  ?Z��!& �,1� .

�T� .D& :H��\� e`�� ] N/!& K�T!& 'A? 
f'a� v�zF!& .D �T� K��� : Y ��' P�, *��\ *+� Z��D ��S  H��\� m�`1 K�, �T�1

 H�h� G�S� *��\ *+� ,HW{��Q H�D e'��� Z��\ '�0  H��\� `�� �! K�, �T�1� ,�UL&
�UL& ?�A&? 

v'��Q1 K'��(!& &/��A *1 n��[ ]� ,NPk��!&� ,C��,��� K'��(!& &/��A H���� N�U .��T,� 
 K&'�L&؛ &<+ p��W!�D e'�� ] ��\Z!& 'A N/!& K�T!& Y gh&'!& ta!& e`1 ., *L 

= 

�	� 
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 H�k��,1؛ G!���#� K���� ���T\ f���0z� ����\Z!& *L = �A���0z� C�P��Q �0!&'��,1 .��, /��q
�| �0�\Z��>�0��!�, P#D G(W� K&',1 Y ]+ mS#h �, ��U&'T!& *L� ,? 

%& P��W� .�D C�aSs ��P�{ ,n�!< Y C!`L& ��Q1 .,� p�D&��L& Cb�� Y f���B� 
 pW�!& f�q1 �T! CWS#d .D ��T� 'A� ,*�&'A ., ,P#� p�D pq1 � ���  %& *@D

K��� ,��\Z!& H�S� :H! K�� pW�!& *r  ,�A��B pS� "A :§�'z� *1 ]+ ,]?> 
 G!�#� H!'��='�#!& "� *'(��� &<�, n�'!@k�� > Y ��,P� P��§��(W!& ¨ �, H�1 �(�(a�

!& GS� `&��0�, PD ] p)!& Ch�a? 
��q1 K&'��1 C��& Y� :��0�, :H�!'(\ ���\Z!& j���©D Cq'k��, ���1 : �0!&'�,1 .�, /�q
C��& �A�0z� C�PQ? 

 ,Z��Z#!& P�W� .D �T� K�� HD� ,�;�1 �T� .D& .� �k�!�D K'(!& &/A NU�FW!& �\<�
n!�, .D x&��� ?�A&? 

K�� H�1 pS� .�� : �,� ,C(�� ���` �T  �]- C#DU1Z�\ '0  n!< ., ��\1 *�\? 
 U< pD1 gA/,� l �qP�� *1 *�k��E& G�S� ��a� H�1 'A� ,���#, C��& f/A Y

H!��� C(�� .� u��  ���[ ?��A& ? ] C�Wh&'!& H��'({ m��`1 ��, U��q`& *1 G��F� ]�
.�TSkT!& C,�� P�� NU��;!�\ 'A� ,HD V@D? 

 K��� gA� .D P�� .�= U< pD@�D ���1 &<r�  �/�D�!�D jU��, l n�!Z�1 ��, H�! m�S( 
K���� &/��A n��!Z�, : gA/��!& *�Z����� .�/��!& Y C�����#,� ����1 m���S)q�  ��R��!�D m���\

%& "�W��� Y ����'(��� ]� ,C;���!&� ,C�����#, K���� :v���)�!& "��A1 Y m��!Z� ,m��S(  :
*��  �0� � ���  m!Z� , *��T�� G�!+ g)\� x&< Y H��D� p��D l g�)�  ¡'�R��

  C��PT!& �P�& *1 *�T�� p!+ n!< "W� ¡��� �! ��@\ G){ V��!& pS� ���  �0),P(
p! K�(  *�T�#! x&< j�\/  : &/�A p�!Z�1 N/!& x&/  �W��� m��  m�a�� m�[ *+

m#s1� m#Tk! ��RW{ pS� &��,1 '!� KZ�T!&?> 
= 

�		 
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= 
−CD')!& C�- ��k�� Y %& HT{U ���\ .D& K���  : %& P�W� .�� n!�, K�(  ,Z��!& �,1�

D& .� U���` .D�T� . :H���\� e`��� ] N/!& K�T!& 'A ? .�� f���B� NU'��!& e�U�
K�� �T� .D& .� o �� .� %& P�W� : oW�� m�a� *��\ *+� Z���D ��S  H��\� N`1 �,

 V��W� .�D& .�� &/�A N�U P��� ,Z��\ '�0  H���\� e`��� ] &�A�� *�\ �,� ,.��U1
��' �,� � '�', ����A pD1� �D�h�? 

f'a� v�zF!& .D �T� K��� : Y ��' P, *�\ *+� ,Z��D ��S  H��\� m�`1 K�, �T�1
 H�h� G�S� *��\ *+� HW{��Q H�D e'��� Z��\ '�0  H���\� `��� �! K�, �T�1� ,�UL&

�UL&? 
 U< 'D1 *�\� l ���)a� p�)!& ,C�,�u!& C�(��!& G�S� `&� �TD ~Pb)!& v'h� e��

 ,H�,u\ Y ¢�S��� ,H��S� V���!& ��a�� ,n!/�D p�)�� *�\� ,�SkT!& �0�!+ �)�a��
 G!�#� H!'(D n!< GS�= %& "�W�� Y ���'(��� ]� C;��!&� gA/�!& *�Z��� .�/!&�

��!1 v&/#D �A�RW ?> 
Z��!��D `'b�(T!& *1 G�!+ &'�WA<� ,CD�ab!& p��D n!< Y H�!�q� : ��! N/�!& K��T!&

�P(� �T\ ,H��\� `��? 
P{&'!& PW� .� :"K�� g�$, �D1 oT� H�1 : .�, �����A p�D1 c��� "�#� *��\ ,C;� 

K��� U< 'D1 �0�� f�0�  : %& K'��U *+ �K��� :" N'�\ ^�;��D �1 ^&���Q x��� .�,4 5 3 2 3
�|"? 

K��� P�#$!& pD1 .D �!�� .� :m�!Z� ��T! :} ]� C;��!&� gA/�!& *�Z���� .�/�!&�
%& "�W� Y ��'(���{ pW�!& K�� ,� :"gA/S! �W�¥ !C;�S! �W�¥ !K��� ,��dud ��0!'(�8 :

v�aQ1 GS� n!< tR  %& K'�U �&'!��� , :?/�F)� K��, N@� 9 !��T� K��(  : ���1
n!< ��! �S�1 !K��(  :&'!���� ,�0��S� t�[ P�� nD�a�Q1 *+ ,%& K'��U ��� : N@� 9

K�(  ?/F)� K�T!& :H��` GS� �\P{1 .�#� Ch��� ,&�\�[ �WS�� ,&�\&< ���k!5 8 8 88 8"? 
= 

��� 
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= 

K�� *�D'd .� ,�!�� .� N�U� :"U o, ��k� .a�� ,��� Y ��\ %& K'�� K�� ,
*��h�0T!& : ��, C;��!&� gA/�!& Y KZ� <+ ?f/F)�  ��q K�T!& N1 ��TS� ��1 ��``'!� 6 9

KZ� !�T� K�(  : %& K'�U m!@� �)�[ *+5 �n�!< .�� !&'!��(  :"�h1 ! ,tSz��� 
K���(  ,N����#D G��S� o����1 H��)#W)  : Y %& KZ���1 ���T! .��h���0T!& *+ %& K'���U ����

�1 �, C;�!&� gA/!&&'!�� ,KZ :K��� ?f/�F)�  ���q K�T!& N1 ��TS� ��1 ��``�w w :��#� !
H��T�+ GS� �\P{1 .�#� Ch��� ,&�\�[ �WS�� ,&�\&< ���k! �\P{1 /F)� 3 8� 8 88"? 

K��� C�,�,1 p�D1 *u�$� .�D NP�Q .�� ,g�['{ .�D �0�[ .� ,�`�)� .� e�U�w :
""hU j�, :& K'��U K�(  ,U���` fUZ�, Y Ph'  ,C�b!& "A1 .,� 6 %� :C��\� w ! ��d

%& pW� K�(  ,*&U���` fUZ�, Y Ph'  ,�q- wY'� :*�)�\w!"? 
����
 ���: "��T� .�D& .�� �\< N/!& K'(!& ,Cab!�D n!< Y K&'�L& G!�15 : .�,

 ���\ *+� f����)\& HW{��Q GS� ��a� Z��D ��S  H��\� m�`1 K�, "\ *15 5 w � = "�\ *1�w
�#, HW{�b  H��\� `�� �! K�,5 9 5 � f'��#D H��S� %& ";�)� *1 ]+ ,%& P��� ta)k, g�3 ®

��\Z!& H�  g$� �T, *�\ &<+ ,"� *+�5 w? 
 Y� ,�A�R�� oDU H!'�U *�k! GS� ~U'!& ., ~&�1 �Tq Y gh�1 %& *1 n!<�2 5 5 4 3 �

�A�R��� o��DU ,n��!< "���, gA/��!& .��, ]���(�, .��R���2 5 ? Y %& ����  n��!< *���\ <r�� 3
�k! GS� C;�!&� gA/!&9 �����!& Y ¬�SD *+� K��T!& ., ����!& *1 �'S#T  ,H!'�U *�

 *�\ '! ,�'!1 �'!1� 3− H��\� m�`1 *+� 7− ��0�S� ��0SA1 %& P���1 p�)!& �'���!& .�, 3 3
�R�#!& o�DU .�, ����\< p)!& ��\Z!& H�  .�� �! ,v�(#!&2 5 2 5 ? �&��q+ ����  *��\ ��, *L5 8

��F!& H���\Z  ,f<��F�& �&��{� ,K�T!& ., H#�Th� 4 o�DU ] ,H�SA1 G�!+ H�#�Th .�, ��5 5
f�R���5 ? ,H\�k��,+ g��Q��!& G��S� �&���{ '��A N/��!& v'b���T!& K���T!& "���, n��!<�5 � 5

H�, �0z)!& ,fP� G!+ fP� ., Hh&�q+ H�S� �� �w � :HW{�Q G!+ f`U6 ? `&� ��, *�\ 'S 3
 ��T, ,��0�, P�D ] p�)!& H�DU Ch�{ .� ";  �, �1 ,�AU` �]- C#DU1 GS� K�T!& .,7
= 

��
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= 
ta)k� Hy��)��D HW{�Q 5− C�Pb�!& .�, ��0�, �0�'�({ *�T0k�!& "A1 G!+ e`1 &<+ 2 96− 

 H�#�Th .�, ����F!& H! ��u!& *�\ "D ,f�R� oDU H�  HDU ��u!& .�� �! ,%& P���2 95 5 3
 G��S� g��h&'!& *1 .��, �����\< N/��!�\ ,H ���Q H���S� g��$� ���T�  H ���Q� ,H��SA1 G��!+

HDU GS� f`U ,H!�, "hU gQ�B7 6 3 3 � 4 4"? 
 'A C�S!& Y Z��!&�" �1 *��\ �UL& .�zD Y ,��#D GS� H;#D �'T$, ^p[ "\ � 5

���R!& K'� n!< GS� KP� ,�A�0� GS�6: 
<F�����������3 1���������'Z� WK �Vn Vn 09 9 v 67 8 ; 8 7 8 8 8 89 8 9  

 
�/���LB$ �����
 �����L�! Y���?,�
 R����7 7 9 89 8 y 97 89 9; ; ;v 8  

 n!/D p�#� :��#D GS� H;#D �'T$, 6�!& NP��� ? K'�(� n!/�\� *P�WS! v��#!&
oT)$T!& :"Z�)�,"�#D G!+ H;#D ��T;�] ,"? 

G!�#� HD'(D .���#T!& Y� :} "�W� p  �0�'(��� ]� C;�!&� gA/!& *�Z��� .�/!&�4 4 3 4 4 4 4 43 3 3 3 3 33 5 9 3 22 5 33 3 9 52 93
%&4{J CD')!& :��M*]'� ,: 

������:� �A��+� ,v�)�!& "A1 Y CQ�q ��1 ��B ,Z�\ "\ Y C,�� H�1 3 w��| %& G��3 ?
NU���!& U< 'D& K'� &/A�wlV�W� .D&� ,? 

V�W� .D& .�= : �A�RW  %& "�W� Y ��'(��� ]� C;�!&� gA/!& *�Z��� .�/!&�
��!1 v&/#D>K'(� , :v�)�!& "A1 �A ?K��� :C,��� CQ�q pA� 9"? 
����
 ���:H!'(D p�#�  :§C,��� CQ�q pA¨ ��! .T��  .�TSk�T!& ., CQ�q pA ,

� *+ ����(�� �0��, "�W(� ] U���\ ���L ,v��)�!& "�A1 Y C,��� ,�0�, H!�, ��\� `�7
&'(��1"? 
 ���
!:v�)�!& "A1 �A .���#T!& *1  ?*���� pD1 .D C���#, K'� &/A�l? 

K�� gA� .D P�� .� :"mS(  ,U< �D1 m�(S  ,�/D�!�D jU�,w 93 3 3 : n�!Z�1 ��, ,U< ��D1 ���w
K���� ?`uW��!& f/��A :D m���\C����& f/��A j1���(  ,�@R��!� :} gA/��!& *�Z����� .�/��!&�

C;���!&�{C�����#, K���(  ,C����& , : "��A1 Y C����& f/��A ���T�+ ,�����  C����& f/��A mk���!3
= 

��� 
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= 

v�)�!& !K��� :m�S(  :�0�� � �����! ���+ !K��� : ,K'�(!& H���D� p���D n�!< Y o��U�� 5 3 3
p�!+ "�W�1 *1 *��T�� p�!+ g�)�  ,¡'�R�� *�T�� G!+ g)� w 92 5 !K��� : ��TS  ,m�SW�@ 

 ,*��T�� G!+ n!< j'�R  ,/�,'� "W� ¡��� �! ��@\ V��!& p�W\U C��PT!& m,P�5 4
p! K�(  :�W��� ���8 9 3 3 ?mS� :K'�1 m�\ �, �`1 .! %&�3!"? 

N�R��F,Z!& K���� :"}*�Z����� .�/��!&�{ G��!+ �U���[+ *'���� *1 �'��$� § .��, ������!&
*�WA�!&� U�W{L&¨ .�)Sbq ��T)h& GS� C!]PS! ,�0�  .�),',/, :"�s&�!& /q1 ?

���F!& "�W� Y ~���E& .� �| .;!&� ,K&',L& Z�\� ? *'TSk�T!& `&��� *1 �'�$��
 ,eU�b���!&� `'��0�!& .��, .�R����T!& .���D� �0����D *���(�� ,.�( ����T!& ����B *�Z�����!&

H�!�, g��s ����, G�z#� ] .�,� ,mak�!& �0��, /q@� ., *1 GS� C!]`� �:�S�� :
 ~�(a)�& Y ^&'���!L& v&/#!�D �U�RW!&"? 

"�� *r  :G!�#� %& K�� P(  :}C;�!&� gA/!& *�Z��� .�/!&�3 9 54 4 42 93 3 3 33 9 3 2 3{ �d ,.�k�h �\/  ,
K���� :}���0�'(��� ]�3 33 5 4 5 3{ � ,§^���0!& ¨"��(� ���!� ,P��{&� ����h G��!+ o��h�� C�����\ :§ ]�3 3

�T0�'(���3 3 5 4 5¨�T0�!+ C����!& oh�! ,? 
*�D&'h n!< .# : 

������:f��P(�� ,�'��!& G!+ C#h&U C����!& *1  :%& "�W� Y �'��!& *'(��� ]�? 
 ���
!: �T0\&��[& GS� �u�!& C!]P! �q�& .� �TAP{1 �\/D ^��)\& n!< K�� H�1 

G!�#� K�� �T\ ,H�  :}��0�!+ &';��& &'0! �1 �U�$� &�1U &<+�3 2 8 2 2 3 2 33 34 46 3 32 83 33 34{J C�#T$!& :��M ��!� ,
"(�:§ �T0�!+¨���R!& K'(\� ,: 

 �������� 1�����3�! �3������L� �������� ������,38 8; ;8 8 99 8 88 ; 7 9  
 

�������5?.$ ���������
! ,�
V j�������L�7 ; 8 9 8 97 6 87 89 8 ;  
 K�(  :"�&U""(� �!� , :"*&'�U"mD�d .D *�k{ K��� ,: 

u(
 '�������
! h���������
 ������] WK9 8 88 96 6; 8 8 6 ;  
 

������3/LC W������� o������'A <������ ������$ n!8 7 7 8 8 8 88 7 9 88  
 K�(  :"��#�""(� �!� ,: "��Q�#�"����\ ^��[1 Y ? 

= 

��� 
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= 
G!�#� H!'� :}��!1 v&/#D �A�RW � 4 3 � 3 33 34 2 25 7{J CD')!& :��MN1 , :"oh', v&/#D �A�RW 7"? 

.�!'� GS� C��& f/A ��{ Y cS)q&�: 
������: G�S� C���&� ,U'�0T$!& gA/�, &/�A� ,���\Z!& �&�q+ ~���E�D `&�T!& *1 

CT�a, &/A? 
 ����
!:�����E�D `&��T!& *1  C��S(� ��#D ���� P���� ,C�h�a!& .�� ";��  ��, �&��q+ ~
��k�)!& :��\Z!�D �k� �d ,�u�E& K�1 Y n!< �&�q+ �0�S� g$� *�\ H�1 ? f ��\<

C,u� .D&? 
N�'$!& .D& K�� :"P#D K'(!& &/A Y�"? 

N�U P�� :"C���& f/�A Y ]�� ,n!�, .D& x&��� Z�Z#!& PW� .D �T� *1 :} .�/�!&�
!&� gA/!& *�Z���C;�{ e�qL& C��& �0)Fk� }C�PQ �0!&',1 ., /q{"? 

=�����!1 v&/���#D �A�R���W  >N1 ,������ v'S����1 : U&` Y �����!L& v&/���#!�D �A����q1
��a$!&? 

−¡�\'R!& K��  :H!'� Y �T\ �| ��0)!& v�D ., 'A� :o�h� v�� �0��D C�a�? 
)��! :& Y f��d@)! ��RW!& *'! H! ���)� N/!& �F!& pA �U�RW!& *+ *��\ ^&'�� ,g�S(!

��!& ., �1 ���!& .,? 
− *& G�S� C�!]`� ,�0��S� ��:�S�� eU�b��!&� `'0�!& .�D� .�Z���!& .�D *�� �T�+� 

 Y ^&'�� ,H�!�, g��s .�, .�TSk�T!& .�, p�z#� ] .�,� ,mak�!& �0��, /q@� .,
��!]& v&/#!�D �U�RW!& ~�(a)�&? 

−�, C��Fk�!&� ,��| ��0)!& v�D ., �U�RW!�D ��W#)!&� �0!'�(\ '�0  ,�0� : �0)��a�
�)R!& �0,&�\+� v�;!&? 

− ,��0,< Y ~'k, �u�!& *L ,*�WA�!&� U�W{L& n�!�1 HD `&�T!& *1 �0;#D e�� 
 G�S� �0,< P#D ,"FW!&� ��a!& pA C�!�d CS�<U GS� �0! �,< CST$!& f/A *'���
= 

��� 
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= 

%& "�W� .� Pb!&� "s�W!�D V��!& K&',1 "\1 p)S�<U? 
 *1 *����q- e����� �/��! C��@)k��, C��ST$!& *1� ,.�TSk��T!& .��, ^uFW��!& ���| `&���T!&

H!'� C���(D ��\Z!& p#��, : ^'k�!& "�A1 o�, ��0T:� *'��� %& "�W� Y ��'(��� ]�
 .�#��T!& ^�a[L& *1 G!+ �U�[E&� P��'!&� ��/a)!& v�D ., *�WA�!&� U�W{L& .,

)�& Y *�WA�!&� U�W{L& ��bT\ �A��b, ,%& ~'(a!v&/#!�D �U�RW!& ~�(a? 
 ~'�(a!& ���F� ��!� ,K��T!& Z��\ ., "\ HD `&�T!& *1 ^�TS#!& ., C�!�d C�y�s e���
 g�$�  ,t�Sz, ¢��S!& *L ,�A���B .�, �1 .�TSk�T!& .�, *��\1 ^&'�� ,H�  CWh&'!&

H,'T�� H�us+ GS� f�&�h+? 
−¡�\'R!& K��  :'�! K&'�,L& �y��� *�` �\/�!�D C;��!&� gA/!& iq �T�+� ��T�

Z��!& ���a� Y �T0T�{ H! �TA��B *�\ *+� Z��� �, g!�B� ,^��[L& *�Td1? 
G!���#� H��!'� :} �0D'���h� �0A���Wh ���0D e'���)  ����0h U���� p��  ���0�S� G��Ta� �'���2 2 3 3 35 5 3 5 3 3 3 3 3 3 2 2 25 5 35 95 4 4 2 35 34 4 3 3

�AU'0��2 55 5 35{J CD')!& :��MN1 , :" ,U���!& Y C;��!&� gA/!& oz� o�'� C,��(!& �'�
<r �AU'0�� �|'�h� �|�aQ1 f�Wh �| m��{1 ��U&�{ jP)[& &5"? 

K�� KuA .D P�T{ .� :"K'(� U< 'D1 *�\ : Y p�\� ,f��W$!& Y p�D .�����!& �RDw w w w
�0 &'h1 Y �a!& p()S� G){ ,U'0:!& Y p\� ,v'�$!&6 ²"? 

V�W� .D& .� :" }��0h U�� Y �0�S� GTa� �'�{K��� , :h G�S� N'�z�� C��{ H���W
K'(� H)0Wh� :HD mSFD N/!& n!�, ��15!"? 

V��s K�� :" ���� '�A� HW{��Q o�W)� ���$�[ C�,��(!& �'�� K'a)� �'��!& *1 p��SD6 8 9
K'(�� ,H�, :xZ�\ ��1 !f/q1 ]+ ���[ H�, xUP� ]8"? 

K�� %& PW� .� :" ]� &U����` U����` �T��  Z���D P�W� e'��� ] ,f��B H!+ ] N/!&�8 � 6
` �AU`H�P{ GS� �AU`� U���` "\ o�'�  ,fPSh o�'� .�!� ,�TAU3 4 8"? 

*�D'd .� :" %& pW� *1w �K'(� *�\ : ���$[ C,��(!& �'� H! "�, &Z�\ fP#D x�� .,8 3 5 3 3 3
= 

��� 
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= 
K'(� H#W)� ,*�)W�D� H! ���13 :K'�(�  ?m�1 �, nS�� :xP�#D H�)\�� N/�!& xZ��\ ���1 !

�0T;(�  fP� HT(S� G){ H#W)� K&Z� u 4 2 5fPkh �y�� H#W)� �d ,"? 
K�� ��� .D c�{L& .� :" <+ ,���� ., °, �0�  C(S{ Y ��1 ���W  ,C��PT!& m,P�3 2 3

K��(  �0��S� ���(  ,H�h'!& .R�q1 ,Pk�$!& .Rq1 ,v���!& .Rq1 "hU ^�h : �R�D7
 G�){ �AP�{1 NP�d C�TS{ GS� o�'�  ,��0h U�� Y H�S� GTa� c��D .�����!&2 3 3 � 2

 ��� ., ��F�4 2 5 ,H���Pd C�TS{ .�, ���F� G�){ ,H��)\ ���� G�S� o��'�� ,H��)\3 3 4 2 5
K�� ,KZ!Z)� :����[ H��!+ o�hU �0��, &P�{1 m��1U �T  ,�0��^U �'(!& o�' 8 8 ?K��� :

mS(  ,C�U�� G!+ �Sh G){ ,H)#W��  ,�D`1�� :m�S� ��, &'�A�\ ]+ ^]�A m�1U �,2 5 !
K�(  :���[ *'S(#� ] ^]�A *+8"? 

K�� C�z� .D *�k{ .� :" ,V�1 .�D `&P�[ *�\l K��(  ]Z��, KZ��  ,���� Y ,
H,u�! :�| �W#� ���R!�D ��)y&3 2 4 3 2 9 ?K�(  ,H�S� j���@  : mTS�1 /�, CTS�D mTS�� �,

 K'��1 ��, &'�:�{&� ,p�S� ���':�a� u�  ,f/�A p)TS\ ��B �0,�1� �0Tzq1 ��1� ]+6 5 2
��! : %& K'�U m#T� �K'(� :"� gA/!& V��!& Z�\ &<+ ^]��A &�Z�\��  C;�!&

j�TS�!& : n!@��1� ,P�[�!& G�S� C�T�Z#!&� ,��,L& Y j��W�!& n!@��1 G��+ ,��0S!&
 ,��`�Q ���k! n!@�1� ,�T�S� �WS� n!@�1� ,n�`�W� .k{ n!@�1� ,n)T#� ��[
 n��+ ,��S#� ��T! x���)��1� ,��S#� �, �[ ., nD <'�1� ,�S#� �, ��q ., n!@�1�

v'��!& �u� m�1"? 
!���#� H��!'�G :}��k����L ��Z���\ ���, &/��A2 2 35 5 5 34 2 3 4 2 3 3 3{J C��D')!& :��MN1 , :" ���)��W� ���0! K���(�8

�#��(��8 :��k��L f'T�Z�\ �, &/A"? 
N�R��F,Z!& K���� :" H��!'�}��k����L{e1 , : /��)S�� �����'�� H��D o���)��! f'��T�Z�\

 H�D �;�)k)! f'�T�Z�\ ����1 �)�TS� ��,� ��0!'{ m,�{ p)!& �&�BL& �0! "ba��
#)�� ��k��1�0! ��D'� 'A� v/"? 

= 

��� 
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= 

G!���#� H��!'� :}*�Z����� �)���\ ���, &'��/�� 3 2 3 5 5 35 4 2 35 2 5{J C��D')!& :��MN1 , :" v&/��#!& &'��/��  ,
oh'T!&؛��\�k,+� �\Z�\ gWkD "? 

N'�W!& K�� :"N1 :��!&',1 Y G!�#� %& ~'({ *'#�T�"? 
N�R��F,Z!& K���� :" H��!'�}��k����L{e1 , : /��)S�� �����'�� H��D o���)��! f'��T�Z�\

ba�� H�D �;�)k)! f'�T�Z�\ ����1 �)�TS� ��,� ��0!'{ m,�{ p)!& �&�BL& �0! "
��D'� 'A� v/#)�� ��k��1"? 

¡�#Tk!& K�� :"G!�#� H!'� :}*�Z���� �)��\ ��, &'��/�  ��k���L ��Z��\ ��, &/A{ 
P�P�� P���"? 
��� ��
 ���: "N1 :H!'� Y �T\ ,�T��� �#��(�� �)��W� �u�!& &/A �0! K�(� :}��d9 5 

�����!& Z��Z#!& m��1 n�+ ~< ��Ta!& v&/� ., H�1U ~'  &'WQ5 34 43 2 5 3 3 32 2 25 33 3 2 2 6 53 2 93 4 23 4 4 4 4 4 4{J *�qP�!& :�� ,
� MN1 :K�(� &/0!� ;��k��L *�Z��� �)�\ N/!& 'A� ,x&/D &/A : ���[ g{1 .,

HD v/� ,%& C��s GS� H,P�� ? .�, �AP�� �d- K&',L& f/A oTh *�\ �T! ^]�A�
%& ��U ,K'���!& ��&P�� Y &P�A�h ,%& H��#! ,g�0! 'D1 *�\ �T\ ,�| &'D/� ,�0�� 8

 H�D&/� GS� ��'� C,��(!& �'� m��\ ,n!< Y H��#� H�1�,&� H�S� H,u�� %& j&'SQ8
 �;�1}�AP��h p 3 4 44{N1  : ��0(�� Y}Pk�, .�, "�W{� 43 3 2 2 3�{J Pk�T!& :� MN1 : .�, o�T$�

�! ,H�S� p(S�� U��!& Y gza!& H�S� t�[1 'A .T, HD&/� Y ¬SD1 n!< *'�− *��\ 
− ���1 m���\ ,��|�DU1 G�S� ^���[L& Z��1 m���\ ��T! K&',L& f/A *1 �T\ ,���P!& Y 

 ,���A�aD n���A��� ,����0h U���� Y ���0�S� G��Ta�  ,����q�& U&P��!& Y �0���S� ^����[L&
�AU'0�� �|'�h� �0A�Wh �| e'�) "? 

´����� :§*�Z�����¨e1 ,*'���!& �;��D , : K���D� �1 H����Z��� �)���\ N/��!& K���T!& K���D�
.�Z��\ ���'\? 

 P�� �����A p�D1 .�� ��ab�!& ��P�a!& Y ^��h l %& K'��U m#T�� K��� �
= 

��� 
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*+9 4 j&��Tk�!& t�Sq �'�� %& v��)\ p�  &�0�[ �R�� ���d& %& P��� U'0R�!& �P� 4 4 4 4 43 2 2 53 9 3 8 33 3 23 3 3 4 44 3 3 3 93 3 63 2 4
 &'S����� ��k���1 .0��  &'�TS:� 3u�  ���(!& .�P�!& n�!< ���{ C#DU1 �0�, �UL&�5 24 4 4 43 5 5 2 3 3 3 33 9 7 5 5 3 3 32 3 5 5 � 5 2 22 73 3 34 4 3 � 3 2 3 2

                                                                                       
= 

K'(� :" C�,��(!& �'� *�\ &<+ ]+ �0({ �0�, N`�� ] ,C;  ]� gA< g{�Q ., �, 
 H���Wh� H�W�h ��| e'���  ,���0h U��� Y ��0�S� pT{@  ,U�� ., �y��Q H! ma�Q

�c!1 .�kTq fU&P(, *�\ �'� Y ,H! jP��1 j`�D �TS\ ,f�0� ??"��Pa!&? 
"�(� .D& K�� Y  *'��!&� ����= :}�AU'�0�� �0D'��h� �0A�Wh �0D e'�) 2 5 2 25 55 3 5 5 3 5 3 3 35 2 35 5 4 4 5{ ;

 ��0:!&� ,���(�!& .�� HD e'S� g�$!&� ,��(�!& Hh� Y ��W#)!�D N�Z�� C0W$!& *L
;� "�!� ,��(�!& HD �DP)k�5HS�, P��'!& ., HS  ;¢{ ~'(a!& *&�$A ., '>? 

�N�RF,Z!& K��= :mS� *r  :m�S� ?^�;��L& f/�A mb�q �! : &'�WSz� ��! ���L
 �0!&',@D− %& "�W�� Y ��A'(��� �! ��{ − C�A�h� .�,� ,C��'��P!& �&��BL& ]+ 

 ,"���T$!�D *'��(S)� ,�AP���� ��'b��, �0A'��h� ^���, *'���� *1� ,�P��(�� V����!& P����5 8
���a��3 5 ���0�, *'#S;��)� j���W�s "��\1 .��,� ,*'TR��)a�� *'��S$W�� ,�&�\E���D *'� 3 5 5

 e��� �T\ ,�AU'0� GS� ��'{�z� v���!& ., CT��� �W! .,� ,�|'�h *'F�����
 K'��U K'�� �0!�WD *��zF� ] �0!&',1 ., ���WSs� �0�&�B1 f/A n��,� ^���B14 5

 %&� :"U'hL�D U'dP!& "A1 gA<  "��� : &'��\ ��L ,&'k�W� ���(�!& &��bD1 &<+
�AU'0� f'!�� ���\U@D &'!'�� ,H�� &�U��& �S$, f��+� �0T� &<+�6 3 2? 

)��! :�|'�h� �A��q©,� �0T�`�(, oDUL& j�0$!& GS� *'�� f��#,?> 
U'[�� .D& K���= :G�#T!&� : j��0$!& n�S� *r�  ,p�!��D `�k�hL& j��0h ���T#�

!& �!@D V�k{E& Y C�S)F,� C����), ����QL C�&<+ p�!& ��T#� o, "ba�  ,p�
 U�;�a)�] `&P�#)!�D v���sE& nSk�, ���T#)!& .�� ���W#)!& Y nS��� ,�]�& .,5 5

"�(� ��! n!/�S  ,H�@R! 8u�'� ,��!L& v�(#!& n!< C!�{ :�A`�k�h1 ��| e'��)  ?>
�S�1 %&� ? 
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(� �T\ C �\ .�\�RT!&3 95 3 53 8 3 23 4 4 2 .�()T!& o, %& *1 &'TS�&� C �\ ���'S��3 3 34 49 35 3 5 22 3 53 9 9 53 2 8 3=��>?  
}U'0R!& �P� *+5 6 9 4 9{ C�kS! �0D P)#T!& 4 43 9 53 24 w 3 2}%& v��)\ p�  &�0�[ �R�� ���d& %& P��3 4 4 48 32 3 3 3 3 22{ 

 µ'���aT!& �'��S!&5 2 23 2 9}���0�, �UL&� j&��Tk��!& t��Sq �'���3 3 3 22 34 2 3 93 2 3 3 3{& N1 2 3 U'0R��!5 6} C��#DU13 3 2 3
����{5 5{ g��hU� ����aT!&� C��$a!& �<� �P��#(!& �< C��,�a, 3 3 3 3 9 3 2 33 9 5 3 9 52 2 24 5 3 53}n��!<3 4 3{ ���0T��a� N1 3 2 24 3 3

}����(!& .�P��!&7 3 2 7{ ��()k��T!& 4 3 2 5 2}.0���  &'��TS:� 3u�� 9 4 4 5 4 2 3 3{ ����a!& �0��[L& N1 5 5 5 22 2 3 32}��k����12 5 5 2 3{ 
��:�1 ���0�  ���0�r  p��Q�#T!�D3 32 3 3 3 34 9 4 4 3 2 4 ���0S\ �0��[L& p��  "����� &U�� �3 5 3w 35 2 3 2 4 4 8 2 4} .�\�R��T!& &'S������3 34 44 2 5 2 5 3

C �\9 3{ U'0R!& "\ p  �#�Th 5 8 36 5w 4 4}.��()T!& o�, %& *1 &'�TS�&� C �\ ���'S��(� �T\3 3 34 49 35 3 5 2 32 3 59 9 5 33 2 3 35{ 
�b�!&� *'#!�D2 3 2 39 4 2 4=�>? 

                                                                                       
=� > G!�#� H!'� :}��d& %& P��� U'0R�!& �P�� *+3 22 94 3 3 94 44 5 6 4 t�Sq �'�� %& v��)\ p�  &�0�[ �R�� �3 3 3 3 8 32 23 4 4 3 4 4 3 3 3

�UL&� j&��Tk!&3 2 3 93 2 3 34{J CD')!& :��MN1 , :" g)\ �T� � %& ��{ Y U'0R!& �P� *+5 w
�UL&� j&'Tk!& tSq �'� ,&�0[ �R� ��d& µ'�aT!& �'S!& Y8"? 

&��0[ oTh U'0R! ?��A �| `&�T!&� :C�k!& �0�, c!@)� p)!& U'0R!& p�A� C���T(!& 
U'0[ ?��aT!& ?��Q� ?K�L& o�DU� ??�!+?  

 ��`���W� Y *'TSk��T!& P��)#� ���|� ,C���R��!& �����{L& U&P��, ���0�S� U'0R��!& f/��A�
�AU',1 �y��� �A`���1�?  

 H!'(D `&�T!&�=�UL&� j&��Tk!& tSq �'� > C)�� 'A� ,H�  �T0(Sq N/!& m�'!&
�!< .,� ,j���& ., ���\ Y ^�h �T\ ���1 G!��#� H�!'� n= t�Sq N/�!& %& ���DU *+

��#!& GS� e')�& �d ���1 C)� Y �UL&� j&��Tk!&?> 
G�#T!&� : U'0R�!& `P�� *+§%& P��� ¨N1 : p�A &�0�[ �R�� ���d& Hy�;��� H�T�{ Y

C���R!& ���{L& nS  U�P� �0�S� p)!& C��T(!& U'0R!&? 
 H!'��=%& v�)\ Y >N1 :µ'�aT!& �'S!& Y? 

= 

��	 
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= 
�#T!&�G :N1 ,C��,�L&� �&��hL& %& t�Sq /��, �,L& ��� Y mD�d �,1 &/A *1 : *1

 Y H��aW�� H)Wd1 ��{ n!/\ U'0R!& *'\ *1 *��D ,CT���!& C��& f/A ., `'b(T!&
o��'!& &/�A G�S� H�y��W�L H���D� ,�!��#!& &/�A P�h�1 /��, µ'��aT!& �'�S!& ?? .��T 

Z�)!&� ,U'0R�!& f/0! %& g���� ��W�& gh&'!& "�A1 H�S#�� *��\ ��, /�W�� ��0,��{1 �&
 C�,�{ x��0)�& �1 ,��0�S� �`���Z!& �1 ��A��q@� �1 U'0R�!& ��#D ��P�(� ., C�SA�$!&

�0�, ��aT!&? 
PA�$, .� :"}%& v��)\ Y &�0�[ �R�� ���d& %& P�� U'0R!& �P� *+{ ��| ���#� ,

C�k!& ., i(� �, ^pk�!& *@["? 
NPk!& .� :" }& t�Sq �'�� %& v��)\ Y�UL&� j&��Tk�!{ ��,1 ,}%& v��)\{ :
fP�� N/!� "? 
G!��#� H�!'� :}���{ C��#DU1 ��0�,� 5 25 3 3� 3 3 2 4{J C�D')!& :��MN1 , :"���{ C�#DU1 ���0�,5 9 }���� &% ؛5
 K�)(!& .0� 9=pA :ghU� ��aT!&� C$a!& �<� �P#(!& �<>"? 

 ,���aT!&� ,C$a!& �<� ,�P#(!& �< �| `&�T!& *1 GS� ^�TS#!& oTh1 P�� ,g�hU�
 %& K'�U .� U�WqL& j�A�:� n!/D��? 

N`U��T!& K�� :" ���:#� ��a!��D p��#� ,���{ C�#DU1 &�0�[ �R� p�d]& ., *1 p�#�8
�0�  �U�aT!& x�0)�&"? 

 pW�!& .� ,���D pD1 .� � K��= j&��Tk�!& t�Sq �'�� C��0\ U&P)�& P� *�,Z!& *+
C��dud ����{ C��#DU1 ���0�, &�0��[ �R��� ����d& C�k��!& �UL&� �<� �P��#(!& �< j����!&'), 

 %& ���S� &/�A �0�[ N1 *�W#�[� e`��Th .��D N/�!& �;�, ghU� ��aT!&� C$a!&
 ���S� C�$a!& �< ���!1 K��� HT��& ���D H�Tk�� H�1 ���� G){ m�k  �S�1 H!'�U�
 ����D H�Tk��� H��1 ����� G�){ m�k�  ��S�1 H!'��U� %& ���S� &/A PSD N@  K�� GSD

�S� �PSW!& ��!1 K�� HT�& m�k�  ��S�1 H!'��U� %& ���S� &/�A �'�� N@�  K��� G�SD �
= 

�
� 
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= 

 �\^��,` *r�  K��� G�SD ���S� ��a�!& �'�� ���!1 K��� HT�& ���D H�Tk�� H�1 ���� G){
��!&',1�− ����&��1� K��� HWk�{1� PTa, K�� − ��,'�� C�,�a\ �&��{ ����S� 

u�  ]1 ��!��T�1 .�� ��!@k�k  ��DU *'(S)�� &/A �\�0[ Y &/A �\PSD Y &/A 
 "�#S  g�y��!& PA�R�!& ¬SW�! ]1 �#D v��U ��;#D v�;� ]u� NP#D &'#h��

 H#T�� .�, ��#D .�, H�! G���1 *'�� *1 H�SW� ., �#D− f��\< &<+ P�Ta, *���  
 PTa, ~PQ K'(� �K�� �d :.���, m�SD "A ]1 >H�S� t�),? 

K�� �T� .D& .� .� N�U� : %& K'�U gzq � ����1 Y G�TD �&`'!& C${ Y8
1K���(  ,t��R��)!& ����� : %& t��Sq �'��� H��)��0\ U&P)���& P��� *���,Z!& *+ ,V����!& ���0�1 ����

�P� *+� ,�UL&� j&��Tk!&  ,���{ C�#DU1 ��0�, ,&�0�[ �R�� ��d& %& P�� U'0R!&8
��aT!&� ,C$a!& �<� ,�P#(!& �<� ,*�W#[� e`�Th .�D �;, ghU .0!�13 5 5 w"? 

G!���#� H�!'� :} ���(!& .�P��!& n�!<5 7 53 32 7 3 4��k���1 .0���  &'�TS:� 3u�� 2 3 55 5 2 3 32 3 9 4 4 4{J C��D')!& :��MN1 , :
"��k���1 .0��  &'�TS:� u�  ,��()k�T!& .�P�!& '�A n!<��0, �\�'* ؛T��a� �`���Z! 

Zy�h �A��B Y �S:!& *1 ] ,�A��B Y H�, P[1 �0�  �S:!&9"? 
����
 ���: "[ �R� ��d& %& P�� U'0R!& �P� *1 ., ,HD ����q1 N/!& &/A Y &�08

���,�{ C�#DU1 ���0�, *1� ,%& v��)\8 : ]� ,���0�  %& &'b�#� u��  ,��()k�T!& .�P��!& '�A
 %& �F�� .�, H�D ��0! "�W� ] ��, ��k���1 &'Wk��)  ,���S� %& ��{ �, .0�  &'Sa�3 4 9 6

HD�(��"? 
�����'!& ��k���)!& Y K���� :"N1 : U'0R��!& �P��� *'��\ .��, ����! f������[ N/��!& n��!<

�, *'\ .,� ,n!/\���{ C�#DU1 ��0 : ,����a!& m�D��!& ��R�!&� ,��'�(!& .�P�!& '�A
"�PW)!& �1 ����)!& "W(� ] N/!& ?? ��P�(� .�, �0k���L C��SA�$!& "�A1 H���[ ��, ]

 �0y��T�Z! ^���U+� ,��&'0�[� �0y&'�AL CD�$)��& �0;�#D ��q@��� U'0R!& �#D
��`���"? 

= 

�

 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
P���� .��D& .��� :"}��k����1 .0���  &'��TS:� u�� {K���� , :& ���S:!& ,%& p��Q�#TD "��T#!

H)��z! x�!&�"? 
��� ��
 ���:C�#DU1 C,�aT!& �0[L& m��\ �T�+  : "�hL ,`��  P�{&�� ,`��� C�dud

 n���T!& ^&`1− ���T#!&� �a!& − �P�#(!& �< '�A� �0�[ ,��a!& �0�[1 "�W� ���a  
 ��a!& H��  *'�#�'� ���L C�$a!& N< �0�[ ���{� ,K��)(!& .�� H��  *�P�#(� ��L

&`@D *'S�)R�� G�!+ H��  &'�#h��! ���aT!& '�A� ��q- �0�[ fP�#D ��{� ,n���T!& ^
 U��T)�]&� m��W!& �U��� "hL ,K'a!& ��� Y ghU ��{� ,.��,- �A`uD Gb�1

��,- H�  H�s� G!+ `'#� �d fU�Z�  ,v�#!& ���Zh Gb�1 ., H�!+ �P(� .T! ,HD? 
−��a!& �0[L& iy�bq ., : 

.0�  K�)(!& ���a�? 
 G!�#� K��=@k���W\ H�  K�)� "� H�  K�)� �&�a!& �0R!& .� n�'!?> 

 n�!< Y �0!� ,K�)(!& �&'h� ��a!& &/A �k� G!+ �S#!& "A1 ��A�Th gA< .�!�
K�(, ., �Sk� ] C!`1? 

 p�W�!& *1 .�a�ab�!& Y m�Wd ��, ,H�D &'!P)��& ��, ���Q1 .,� � Y ����(d ��Q�{
b!& Y mD�d &/A� ,�P#(!& N< ., �;#D cy�z!& ��ZBH��  .�#z, ] ��'Wd .�a�a ?

&'!�� : pW�!& �Q�{ �T! �k�� �! ��&�{ �0[ 'A� �P#(!& N< Y ���(d? 
 ^���z� �0���,� ���S#!& "��A1 ���#D g��A<�−%& H��T{U− *1� ,C��T�a, C����& *1 G��!+ 

�'k�, ��B ~�D K�)(!& ���a�? 
.0�  �S:!& ���a�? 

 G!�#� H!'� ��R� H�!+�− ª�& =��k��1 .0�  &'TS:� u >? 
G!�#� H!'� Y� :}��(!& .�P!& n!<5 7 53 32 7 3 4{J CD')!& :��M*�0h� ,: 

������:CW�)� .D& H!�� ,Y')kT!& `P#!&� ��ab!& v�ka!& n!< N1 ? 
= 

�
� 
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 ���
!:N1  :��()kT!& ?P�� .D&� ,NPk!& H!��? 
pWS�!& K��� :"p�#� :��()kT!& ta!& ^�;(!&"? 

G!�#� H!'� Y� :}0�  &'TS:� 3u 4 4 5 4 2 3 3��k��1 .2 35 5 2 3 9{J CD')!& :��Mf'h� ,: 
�����: .�D& H�!�� ,��0S\ �R�� p��d]& U'0R�!& Y G!��#� %& p�Q�#TD ��A'TS:� u  
V�W�? 
 ���
!:�`�)� H!�� ,�0[L& C#DUL& Y %& pQ�#TD �A'TS:� u  ? 

"����
!:%& ����a� P�#D ��0!u{rD ���a!& �0�[L& C�#DUL& Y ��k���1 &'TS:� u   
~�a�+ .D&� ,.ka!& H!�� ,�0! G!�#�? 

��
�
!: N`U���T!& f���{ ,�\�P�� K��)� ��0�  &'�\�� N1 ��k���1 �0�  &'TS:� u  
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:�� �0T:� %& *r  ,�0,&�{ Kua)��D ,��k��1 C#DUL& �0[L& Y9 3�0),�{ �? 
���S� �T�+� :H�!'(! ,H�S��@� Y v&'b�!�D G�!�1 n�!<= :.0��  &'�TS:� u� > ��q@�  ,

��R�#!& G�!+ C�du�!& .��D �, oTh .� C����!& ��F, H�� C����!&3 52 ? v��#!& *1 n�!<�
H�� m�\ &<+ ,��R#!& G!+ Cdu�!& .�D �T�  K'(�2 3 3 :" ,*'�Sq K���!  u��! n�!< ���S#  

 .��(D ���1 C#DUL�"m�!�� .��R�#!& G�!+ ��R�#!& ~'�  ��T� j��q1 &<+�  :" ���S#  
 m;�, ��R�� o�DUL� ,mSq ��R�  u�! n!<"f����d "�h H�!'� Y *���  = : u� 
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c��;� �&�a!& PSW!& Y �&�a!& �0R!& Y %& ��s1 ., *r  ,�!�b!& "T#!�D v&'�!& 
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G!�#� H!'(! �#h�� �T!1 :K���= :���!1 v&/�� .�, H�/� �S:D `�a!rD H�  `�� .,�?> 
1 ?�A 
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)�� : C�,�{ ��:� %& .��!� m��� "�\ Y ����S� �&��{ n�!< "�D ,n!/\ n!< ��!
C�k!& U'0[ �y�� GS� .0 �[� �0[L& ^]�A : �T\ ��:#)!�D ,.0�  g�/!& iF 
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 C��&J�Py�T!& :� MK��� :} .�T  ��b�� j��,�a!&� �&�a!& �0R!�D �&�a!& �0R!&4 3 3 5 3 5 3 53 � 3 5 3 3 2 3 24 5 2 2 24 4 9 94

= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< �
� 

� ���!& p  �`��� ^pk�!& �T�+5 34 2 5 2 4 4� 93 4 5 39 4 ��,�� H�',�a�� �,�� H�'Sa� &���\ .�/!& HD ";8 5 7 8 53 3 35 5 5 53 33 3 36 9 64 4 43 3 4
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.�!'(!& P{1 GS� ���k)!& �0[1 ] ,C�� "\ Y �U�(T!& C#DUL& ��1 �P(� P��? 
G!�#� H!'� �,1� :}� �T\ C �\ .�\�RT!& &'S����5 3 53 8 3 29 33 34 44 2 5C �\ ���'S��(8 39 5 32 3 5 4{ oz(�, H�1 "T)a�  

N1 ,��;�a)!&� ����0)!& v��D .�, *'���� ,c�@)k�, ���{ H��1� ,HSW� �T� : ��T\
 ,�A'T)DU����{ &<+ ����0! �;����1 �)����1 &'#T)h����  �\'DU����{ &<+ ��D����a! *'���#T)$�
 �0R�!& Y .�\�R�T!& K��)(D .��,��TS! *<1 H�1 "T)a�� ,*'S#�� �, ��:�D �A'S����

<+ �&��a!&G!��#� K���� ��T\ ,�0��, �^&P�W!& m���\ & :} �&���a!& �0R�!�D �&��a!& �0R�!&4 3 5 3 53 2 3 22 24 9 94
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 %& K'���U U�b��{ .��� v&'��$!& � *1 G��!+ U�b��a!& HD�ab��)�&� ,cy���z!& "��A1

 .�/!& �A ��r  ,c�(d ., �0 u{1� *�&'A K�)� CT)� ., H�r  ,�&�a!& �0R!& "q`
 �APb��� �,P��#  ,K&Z���!&� v��a!& G�!+ &'���`� ,K��h�!& &'��#Th� ,K��)(!& &�^P�)D&

 %& K'�U ��D &'�ba� �TS  ,�P(� �T\ ,��'b{ ., �0!Z��! �0�!+ gA< cy�z!
�A��B� t���$T!�D U�ba!& �T)�&� ,C��Th &'S)�� ,.�TSkT!& ., &'!��  

�,'� .�#DU1 ., �W��� ? �T)���  ,�&��a!& �0R�!& "q`� ,Ku{ �0[ Y f�&P)D& *�\�
 ��,1 '�A &/�A� ,^&P�)D]& Y ���)�� ] ��, �&�P!& Y ��)�� H�L �0�� "�� �d ,�,��1 H� 

,����\ �y�:� H!� ,U�(?  
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 ��Q G!+ K�)(!& p  �A� "A &<+ ��aT!& C,�{ ��q@�3 3 33 3 3 53 2 9 23 4 4 42 9 5 3 25 3 2}���!& p  �`���2 5 2 4 3 3 4{ �A���! 2 4 4 2 5 4
 H�  %& ��aD4 4 4 2 5 4}";�w 3 5{ �0a) � ^��!& �;D 3 3 32 3 2 7 3 4}H��'Sa� &����\ .�/!& HD5 53 6 94 4 45 3 3 3 4{ ^pk��!& N1 4 9 2 3

}&'�s&'�! �,�� H�',�a�� �,��5 3 34 43 5 3 38 5 7 85 53{ H�!PD �q- ���a�� �0[ "�Sa)D &'( &'� 3 33 53 4 2 3 2 2 33 53 4 4 4 4}�P��9 4{ 
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 �3����1 G!+ &��:��3 2 3 3 5 5 2 3}�0!��T�1 ^'�� ��0! .��� %& ���{ ��, &'�Sa� 2 3 5 2 3 9 32 53 5 3 3 53 67 4 3{ ��k�{ f'��:  5 6 3 3
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 H!'� Y "y&� pD1 .�¤ :}���!& p  �`��� ^pk�!& �T�+4 2 5 2 4 4� 93 3 4 5 39 4{K���  : 8u�hU p����!& *��\
H��! K���(� ,C�����\ p���D .��, : C���� ����aT!& "��#$� *���\� ,�0���  N1U &< *���\� ,pk���!&

=&����Q8 >H���  �Z���� u��  H��,�a� C����� ,H���  g�b���  ;H���  �Z����  H��!'� '��A� ,¤ :
}�,�� H�',�a�� �,�� H�'Sa�8 5 7 83 35 5 5 53 33 3 6 4{? 

 Y NU'�!& *���� Hh�q1"f��k��"=  ���� ��U ���> Y U'b��, .�D P�#��� ,
"H�����"= � ���� ����U ���� −C��ST�� > Y N���z!&� ,"*����W!& o,���h"= �� �

�> Y �����{ p��D1 .��D&� ,"f��k����"= � ���� ����U ����� ,����� > P�k��D
aQH�� �� ?H!��UE ;c�#� H��!? 

� n!�, pD1 :}���!& p  �`��� ^pk�!& �T�+4 2 5 2 4 4� 93 3 4 5 39 4{K�� ; : �R�� Cdud C�k!& *'S#$� &'��\
H�  *'Sa)k�  &��Q ��aT!& *'S#$�  ;&�0[8 8 %& KZ�@  ;j�,�a!& :} ^pk��!& �T�+5 34 9 9 4

���!& p  �`���4 2 5 2 4 � 3 3 4{? 
 Y N���z!& H��h�q1"���W!& o,���h*�"= �� �� > ����[� ,H!����UE ;c�#��� P�k��D

c�#� o�\� .D *���� N�z!&? 
  *G!��#� H!'� :}����!& p�  �`���� ^pk��!& ��T�+4 2 5 2 4 4� 93 3 4 5 39 4{J C�D')!& :��MN1 , :" ��q@�� ��T�+4

���!& Y �`��� �q- �0R! �0[ C,�{"? 
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\ G!+ �'T;, �q- ��\ '0  ,HSS{ �, ���a�� ,%& H,�{ �, "�Sa� H�L�A��? 
−^pk�!&  :f�q1 &<+ ^pR!& @k� ., <'q@, "�#  C�ZD UPb, ? .� "DE& j@k� H�,�

H�� ���q1 &<+ �'a!& ?H�,� :N1 ,*u  "h1 Y %& @k�1 :HD `&�T!&� ,f�q1 : ��q@�
�q- �0[ G!+ �0[ C,�{? 

G�#T!&� : ,��q- G�!+ �0�[ C,�{ �A��q@� ., ,*'\�RT!& HS#�� N/!& ^pk�!& �T�+
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H�'S#�� &'��\ N/!& ^pk�!&? 
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0[1 Cdud &'��T� *1 �0�S� tR�&'!��� ;�0�  *����� ] C�!&'), � : ����S� m�!&'� .�!
 p��D .�, �'�(� G��, .�� &�UPQ &<+ &'���  ,.�S0�! ���[ �0�  g�b� ] �0[1 Cdud
 p�! `��� ] N/�!& ���1 K'�(�  ;��TS(!& H�! K��(� "�hU �0��, ���(  p��D ., �d ,C���\

*'!'(�  ,^�;� :Y �0S#h&� ��aT!& C,�{ ��� �q1 N1 ,&�0[ ���k�1 "�a�  ;���Q 
= 

�
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= 
 ,��0S\ C�k�!& G�S� ����a)!& U&P)��& G�){ &�0R�  &�0[ n!/\ &'���  ,��aT!& �0!

H�  %& H#�� N/!& H#�', G!+ ��aT!& ohU P�� �u�E& ��( ? 
−NP#k!& K���  :^pk�!& : ,���a!& �0�[L& Y H�'ST#)k� C�SA�$!& "A1 *�\ �, 'A

{& &�1U ��T! ���1 ,C�Ss�W!& �0�PD CSTh ., *�\� j����1 ��#D Y K��)(S! �0h���)
 &�1U ,��a!& �0[L&−�P���!& �0y&U©D− p)!& ,��a!& �0[L& �P� GS� &': �a� *1 

 H���, &'S#$�� ,f',P(� �1 ,��a!& �0[L& �#D &��q�� *1� ,�0�  K�)(!& %& ��{
 �0R��!& &'��S#h� ,H��  K���)(!& &'�S{1 H�����, f'��S#h &<r�  ,&�`&U1 ���, "�a!& �0��[1 .�,

Kua!& &/0  ,�,&�{ −�0�� %& �q1 �T\− H��  ��T! ,�0!u��� �A��\ Y �`��� H�1 
��<�aT!& .,? 

�0�, : H!'��U� %&� ,H��`� %& ��[ C!Z�TD f'S#h� ,�0k��1 ^�(S� ., f'�P)D& ��1
H�, *����D? 

�0�,� :]u{ �&�a!&� ,�,&�{ Kua!& &'S#$  ,.�P!& &'WS� ��1? 
�0�,� :GS� &'A', ��1 &'ST#)�&� ,�0��` �0�S� &'kW!� ,f`�W� GS�� �0T�ZD %& 

%& .�` Y CS�a!&� �&PF!&? 
�0�,� : ,V'���!& .� �0aW� K�Z� ,�0�S� U&�T)�]& o, ��RS! C�!�FT!& Py&'#!& *1

 K��� &/�0!� ,"b�{ ��, Ku;�!&� ��S�!& .�, "b�a  ,C�k�{ Py&'� ��1 .� �TDU�
= �,�� H�'Sa� &���\ .�/!& HD ";�%& ���{ ��, �P�� &'�s&'�! �,�� H�',�a�� >N1 :

%& ��{ �, &'Sa�  ,`P#!& Y �A'( &'�!? 
PA�$, .� :" }���!& Y �`��� ^pk�!& �T�+{K'(� , :�A��\ G!+ &��\ HD &�`&`�&8"? 

K�� �T� .D& .� :"%& K'��U c��� K��(  C�W(#!�D  : *�z�R�!& .�, ^pk��!& ��T�+
/!& HD ";� ���!& Y �`���&���\ .�"? 

N`U��T!& K�� :" H��,� ,C��k��!& o��D .�, <'q@�, ,��A��q@� '�0  �0�[L& Y ^pk�!&
= 

��� 
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= 

G!�#� H!'� :}�0k���1 C�&^ ., �k�� �,3 2 24 � 45 33 3 3 3 35{N1 , :�A�q��"? 
 Y�§�0[L& ^��2 3¨*]'� ,: 

������: ,&���Q ���aT!& &'�S#$� G�){ ��,'� �R�� P�{1 C�k!& *��q�� &'��\ ��1 8 8
 .D& H!��V�W�? 

 ���
!:&�0[ .�)�� "\ Y �a!& *��q�� &'��\ ��1 8? 
V�W� .D& .� :" }����!& Y �`���� ^pk��!& �T�+{K��� , : ���a� *��\ ,���aT!& '�0 9 9

 ,���, &���Q *'�,�a� &'���\� ,��a!& �0[L& Y �q- ��Q P��� ,�,�� ��Q� ,�,��8 5 � 8 5 85
n!< %& v�#  ,��, H�'Sa��6 ?�zB� *�&'A m��\�HS#�� ��S� '�D� *�2 3 5"? 

PA�$, .� :" }����!& Y �`��� ^pk�!& �T�+{K��� , : ,.�,��� C�$a!& N< Y &'�${
 C��� "�\ Y *'$a� &'���  ,.�,�� ��Q Y &'${ �d ,.�,�� ��aT!& Y &'${ �d6
 ,�P�#(!& N< Y .�,��#!& .�, ��q�& ���D pD1 C${ m( &� G){ ,.�,�� �0[ "\ Y3

 pW�!& C${ "W� �kDC� ? p�W�!& �{ �d � .��{ n!/�  ,C�$a!& N< Y "�D�� .�,�
 pW�!& K'(� �H�)Wzq Y :§ j&'Tk�!& %& t�Sq �'�� H�)��0\ U&P)��& P�� *��,Z!& *+

�UL&�¨"? 
�P�W� 'D1 K�� :" �0��P�! &���)h& C����\ .�, ��(� '�D �A� ,C�SA�$!& ± �@k�!& m��\

�D�#!& m#T)h& &<+ ,C�SA�$!& ± �0��` ± ��PR!� &�`&U1� ���'TS! C�$a!& e< G
`���, e`��� ,v��a! �1 C�h�a! "�D�� ± C�$a!& &< &��q�� *& : ���Q ± ���aT!& *+w w

 ���aT!& ���Q� ,��\L& ���Q ���aT!&� ,.���b�!& ��Q� ��aT!& *'Tk� &'��\�w w
 ��{ &<+ G){ ,��� "\ n!< *'S#�� u  ,��Q *',�a�� ��aT!& *'Sa�  ��QL&w w

� H�S� %& "Q pW�!&K��� �a!& H�  *'�� N/!& C$a!& e< ± �S� :§ P�� *��,Z!& *+
`P#!& &':�{�  ,H)��0\ `��� U&P)�&¨ ?�0!���, G!+ n!/D V��!& ��b�W "? 

���
/�
 ���: "U'0R!& Y ^pk�!& *�\� : mk��! ��q- �0�[ G!+ �0R! C,�{ ��q@��
= 

��
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= 
C,�a!& nS� H!"? 

N�A�L& K�� :"^�k��E& G�#TD C��& f/A Y ^pk�!& UPb�T!& o��', o��� ���& ,
K���� ,j@k���1 .��, p��(�(a!& :�0;��#D K���� P���� : G���#TD o���'T!& &/��A Y j@k���

*�#z!& K/h .D ��� .D ��T� K'� H�,� ,j@k�1: 
��������'$ J�������5� ��M�������H�L�
 �L#���������  

 
�����$
� �����F5'	3 )����,�
 V/F����]"i  

 ª�& 'a�!& GS� ,�0�, U'0R!& @k� ., K�1 Y cS)q&�: 
−U��D .D ��DZ!& K�(   :"�1U'0R!& @k� ., K : n�!�, .D&  U�a!& .D CWS#d .D ��#�

C���\ .D"? 
−H!'� V�W� .D& .�  :" }���!& Y �`��� ^pk�!& �T�+{K��� , :" ^pk��!& " *1 '�A ,
" ¡���!& C�,1 .D �'� .D �`��h 3 5" G���� *��\� ,���� "\ ��'T!& Y&'� *�\ ,5 9" ��D1 

 C,�Td3 5"N`���  , :"] C,�Td �D1 *+ ]1 w K�L& ���#!& ���Q *+� ]1 ,v�#� ]� v�a� 4 9 3 5 3 5 34 3 5 5
 Ku{ ��#!&� 3" H�!'� n!/�  ,�,�� ��aT!& ��a�� ,�,�� ��Q ��a�  ,V��!& HSa�  ,8 7 8 3 3

G!���#� :}�����!& Y �`����� ^pk���!& ���T�+{H��!'� G��!+ , :}.�� ����!&{ ?H��!'�� :} ���T�+
���!& Y �`��� ^pk�!&{K'(� , : ,�,�� ��aT!& *'\��8H�',�a� �,���7 8"? 

−�`�)� K��  :"^pk��!& @k�� ., K�1 *�� 3 3 :C�dud &'���\� ,C����\ .�D n�!�, '��D : '�D1
C���\ p�D P{1 �d , U�a!& .D ��(  p�D P{1 C�,1 p�D *&'�Q C,�Td"? 

−"y&� pD1 .�  :" }���!& Y �`��� ^pk�!& �T�+{ C����\ p��D .�, "hU *�\� ,C��& ,
 GTk�9 3 5" ^pk�!& ", f/�A m�!Z�  ,�y����!& H�  "a)k�� ,&��Q ��aT!& "#$� *��  8 9

C��&"? 
−P�� .D& K���  :"H! K�(� C���\ p�D ., "hU &/A :" �TS(!& 9 3 3"C��SA�$!& Y *��\ , ?

 "���� "�h�!& G(S� ,�&�a!& �0R!& Y �#D GS� �0;#D ���� ] C�SA�$!& Y &'��\�
fP� H�!+ PT� u  H�D1w 5 ?,'A *�\ �TS K��  :" ���D &'h�q1 "H�! &'!��� , :" ���aT!& &/�A 9

= 

��� 
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= 
" !K�(  :" ��TA��S#$  ,���;�� "�D�� ���� *��\ &<r�  ,*&��Q ��#!& �TA ,��#!& H�k�� �

.�,�a,3 9" ?K�� :n!< "#�  ?K��� "D�� ��� *�\ �TS  :" f'�,�{ ,���Q Y &�Z��� ] 7
 K�1 ��,�� f��@k��1 ��aT!& ,*�,�a, �TA ,��aT!& o,5 9 8 9 9H�;�(�� ? n�!<" ^�k��E& " ,

�A� ��, K��� :�TS(!& U'0R!& pk�, ��,�5 5 39 53 3 4 6 4 42 9"? 
−V�W� .D& .� x�a;!& .� ��'h .� pWS#�!& p�{�  :" ^pk�!& @k� ., K�1 *1

�P�q .D C#)SD .D pa! .D ��T�"? 
−NU���!& �T� .D v'�1 K���  :" NP�� '�A� ��\L& ��TS(!& U'0R!& @k� ., K�1w 3

� .D C�,�Td '�D1 U'0R�!& @k�� ., �q-� ,C���\ .D n!�, .D  U�a!& .D CWS#d .D �,�
 Y U'0R�!& @k��1 ¡+ N`��� *�\� �R� C�� ���a)!& &/A KZ� *1 G!+ �'� .D �`��h
 ^pk��!& C���& f/�| H��aW� %& ��a  ,v�#� ]� v�$� ] C,�Td �D1 *1 ]1 ,��� "\

���!& Y �`��� HS#h�"?  
G!�#� H!'� :}&���\ .�/!& HD ";�5 3 3 3 4 49 64 3 5{J CD')!& :��MN1 , :" .�/�!& H�D *�z�R�!& ";��

&���\"? 
  Ku;!& &/A Y �0! o�'T!&� Ku;!& Y ^pk�S! �|���U& gWkD &���\ .�/!& o(�

�0��s��[� �A�&�\? 
G!�#� H!'� :} �P� &'�s&'�! �,�� H�',�a�� �,�� H�'Sa�3 9 3 34 4 4 45 3 33 5 3 38 5 7 85 5 5 56 ��{ �, &'Sa�  %& ��{ �,3 9 3 3 9 33 5 36 4 3 5

%&5{J CD')!& :��MN1 , :" ,��,�� C�#DUL& �0�[L& .�, H�T��a� &���q1 N/!& *'Sa�8
�,�� H�',�a�0؛���, %& ��{ �, &'Sa�  ,C#DUL& U'0R!& `P� &'( &'�! 9"? 

N1 : �q��T!& �0R!& *'Sa� ��1 ,�0!u� �A�:, ., .�� ��!& ^]�A *1 H�)�� .��
 ����1� ,����a!& �0��[L& .��, ����! ���q- &�0��[ H�����, *'��,�a�� ,�&'���L& .��, ���,��

N1 H�',�a� : �0)aSb�, m���\ &<+ ,��q- ��,�� �&�a!& �0R!& C,�{ GS� *': �a�
n!< Y? 

= 

��� 
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= 
���
/�
 ���: ,���aT!& Y &'S���(� *1 *�P��� N/!& ��#!& 'A� �,�� ��q@)!& *'Sa� 

'A� �q- �,�� ��q@)!& *',�a��HT��a� GS� ��aT!& *'�P� N/!& ��#!& ? 
G!�#� H!'� :=%& ���{ �, �P� &��s&'�! >G��#T!&� : .�, f'�S#  ��, *'\�R�T!& "�# 

 �0�[L& �P�� f'�S#  ��TD &'�( &'�! ,�0y&'A1 gk{ GS� �0[°! ���a)!&� "�Sa)!&
 C#���[ Y C�,�aT!& �0�[L& .��� .��� �! *+� `P#!& Y C#DU1 *'�� ��aD ,��a!&

%&? 
−K�(� C�S!& "A1 K��  :H)( &� &<+ &/\ GS� ��u  j@s&�? 

H!'� V�W� .D& .� :" }%& ��{ �, �P� &'�s&'�!{K'(� , :*'0WR�"? 
H!'� NPk!& .� :" }%& ��{ �, �P� &�s&'�!{ ,�0[1 C#DU1 &'�s&'�  ,} ��, &'Sa� 

%& ��{{��aT!& &'Sa�  ,"? 
pWs�(!& K�� : ]+ &�0[ &'Sa� �! N1 &/A� ,C#DU1 ��a!& �0[L& G(W)! &�0[ &',�{

CkTq �0[L& &'S#h ��1 �\/� �, ] ,��ab!& 'A? 
G!���#� H��!'� :}�0!���T�1 ^'��� ���0! .����2 3 5 5 24 4 2 53 5 33 7{J C��D')!& :��MN1 , :" *�z�R��!& ���0! .����9 3

C��k!& K�T�L&"? 
����
 ���: "K'(� : ��0a�W�� �0!��T�1 £�� �0�!+ gW{� �0! .k{7 5 57 c�!'q ��,�

H)��s� %& �,1 HD5"? 
G!�#� H!'� Y� :}�0!�T�1 ^'� �0! .��2 3 5 5 24 4 2 53 5 33 7{J CD')!& :��M*�0h� ,: 

������:g�)$)! �| �Z�TT!& C,u#!&� �0! ��0R!�D �0��� G!�#� %& *1 ? 
 ���
: '�A� ,��A'#�&'�! g��B�!&� .�k�a)!�D n�!< �0! .�� *�z�R!&� �0k��1 *1 

& K'� G�#,.ka!? 
K�� U'b�, .� :"H!'� .� .ka!& m!@� :}�0! .��{K�� , :*�z�R!& �0! .��"? 

G!���#� H��!'� :}.�� ����!& �'��(!& NP��0� ] %&�3 2 2 34 4 43 32 23 3 3 5{J C��D')!& :��MN1 , :" t�� '� ] %&�
= 

��� 
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= 

v&'b!&� ta!& G!+ .�� ��!& �'(!&"? 
 � *���W!& C��&PA ��,1 ,t�� ')!& C�&PA ��A C���T!& C�&P0!� "��! CS�Q�{ p�0  `��[UE&

P{1? 
����
 ���: "K'(� : ,G��U H��  % ��,� ,��0S�Th� K�# L& .��aT! t '� ] %&�8

 PTa, �'W� .����T!&� ,fP�{'� .�P{�$!& �'(!&3 3� ,eP�0!& .� �0!/F� H��!� ,5 w
��a!& �0[L& .� V��!& ^]�A K/q �T\9"? 

−¡�\'R!& K��  :!]P!& G�#TD C�&P0!& �,1� �0Wb�� P�(  H��!& `��[UE&� t�a!& GS� C
f`�W� o�T$! H��aW� %&? 

− C���& f/�A "��,� ,U����!& ., ���\ ePA P� %& *1 'A� ,���#, K&�� ��A� = *+
.�T!�:!& �'(!& NP0� ] %&> K��� c���  ?%& H��P0� �!��� � �\ ., ��  ,= ] %&�

.�� ��!& �'(!& NP0� >.�0h� ., v&'$!&�: 
������:N1 ,�'b�FT!& ���#!& .�, *-��(!& Y ��0!��,1� CT���!& C��& f/A *1  : ]

��!�1 ^�([ �A��([� �0)�&PA �P� HTS� Y tW� .�/!& .�� ��!& �'(!& NP0�? 
 H!'(\= *'�,�� ] nDU mTS\ �0�S� m({ .�/!& *+=� >C�- "\ ��^�h '!�?> 
 H!'��=*'��,�� ] ��0  �A���\1 G�S� K'�(!& t�{ P�(! ?>��j����& .�, n�!< '�a ?

K��[+ u  �q1 j��©D �'bFT!& ��#!& ., CT���!& C��& f/A *1 GS��? 
¡���!& K'(!& : %& ��0��U *r�  ,��0TS� G�S� .��b�, &'�,&` ��, .�T!��:!& NP�0� ]

 ] U�b��  ,.�T!���:!& `&P��� Y &'SqP��� ���!� ,�0���� ���S:!& ����& K&� C��D��E&� C��D')!&
�0)�&PA Y K��[+= ?pz�(�R!&?> 

 ���L ,��'�(!& H�(��s G�!+ .�� ���!& �'�(!& eP0� ] *1 H)T�{ m;)�& G!�#� %&�
 t���s G�S� p��!& t��s &��d-� ,eP0!& GS� GT#!& &'Wa)�& �AU��)q& ^'� gWkD

`�[�!&? 
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���d& %& "�W�� p  &����& ��! "�� &<+ ��! �, &'�,- .�/!& �0�1��3 9 5 3 54 4 4 3 5 5 2 3 34 4 4 42 3 3 3 94 5 3 3 6 33 �UL& G�!+ �)S4 32 22 3 24 5
 "���S� ]+ ����q�& p��  ���P��!& �����a!& ����), ���T  ����q�& .��, ���P��!& �����a!�D �)����U1� 2 24 3 39 4 4 4 4 4 4 4 4 43 3 3 3 2 32 23 3 3 5 3 3 3 32 6 3 2 6 54 4 3

=��>?  
 pW�!& ��` �T! KZ��w 4 9 3 33 39 3 3 3� ��{ �P�[� ��k�� p�  &'���\� x'�W� ��Z�B G�!+ V���!& 4 5 3 3 5 33 2 3 3 9

 �0�S� tR }!& �0�@�9�)S���d& %& "�W�� p�  &�����& ��! "�� &<+ ��! �, &'�,- .�/2 3 5 2 2 3 35 22 3 3 33 9 5 3 54 4 4 4 45 3{ 
 .�� �)S,� ��@s�W� N1 "Q'!& �ZTA v 3u)h&� C�S�T!& p  "QL& p  ^�)!& ��B`rD2 3 3 2 2 3 2 3 2 23 32 2 2 55 92 2 9 24 4 4 45 3 3 3 32 43 33 2 34 4

 `���0$!&3 4 2}�UL& G��!+2 3 2 3{��)S! ��0�)���]&� ���0�  `'��#(!&�  ��D'} �����a!�D �)����U1
���P!&{ ��&/!� }��q�& .,3 4 42 2{ �0T�#� KPD N1 3 24 3 3 3 3}p�  ���P!& ���a!& ��), �T 4 3 3 32 6 32 3 3 3{ g��h 2 3

),3 3 ��}"�S� ]+ ��q�&9 3 4 2{��({ ? 
f��;��� ]� �\����B ���,'� KPW)k���� ���T�!1 �D&/��� ��D/��#� &������� ]+5 3 2 2 2 3 36 2 3 8 2 8 2 55 33 3 3 5 7 33 95 3 2 4 4 43 3 8 2 53 2 4 %&� �����[ 5 3 28 3

 ��P� ^p[ "\ GS�� 4 3 �
2 3 57 3 3=�>?  

}]+9{ .�#��'T!& p�  C�s�R�!& *+ *'�� p  ] ��B`rD 4 2 3 2 9 24 3 22 4 4 49 2 5 3 4 3 4 4}&������5 4 2 3{ o�, &'�h�F� 3 53 5 2 3
 pW�!&w 4 9� `�0$S! 4 43 4 2}�T�!1 �D&/� ��D/#�8 24 3 8 53 5 73 3{ �T!�, 8 54 2}�\��B �,'� KPW)k��2 8 25 2 2 2 33 3 4 3 3{1 3 j@�� N4 2 3 2

 ��!PD �0D2 25 3 3 4 4}f��;� ]�5 36 5 3 3{ pW�!& �1 %& N1 w 4 9 2 23 3� }���[8 2 3{ ��Q�� %& *r�  f�b�� x�)D 4 3 3 39 34 2 4 2 4
 H��4̀}��P� ^p[ "\ GS� %&�4 3 32 3 5w 3 3 3{H�W�� H��` �b� H�,� w 3 2 34 3 34 45 2=�>? 

                                                                                       
=� >  K�Z�!& gW� �\<? 

�H!'� ;PA�$, .� :}���& ���! "��� &<+ ���! ��, &'�,- .�/!& �0�1��4 4 42 5 2 3 35 3 53 3 3 94 5 3 3 6 33 %& "�W�� p�  &��4 4 4 3 54
�UL& G!+ �)S��d&4 2 23 2 3 24 5 3 9{K��� ,C��&  : .���{� �)��!& P�#D x'�W� ��Z��D &���,1 .��{ &/�A

 U���T�!& m��D�s� "��F�!& m�� �q& .���{ c�b��!& Y ����!���D �A���,1 ,cy���z!& P��#D�
K���� ,����FT!& �0���S� t��[� Ku��:!& &'0)��[&� :&'!���(  : ,C��h�a!& �<� ,"���(�!& ����,

,C#�;!&�9 %& KZ�@  ;HS\ n!< Y f�,1 HD �R)�T!&� ,"�R!&� G!�#� :} �� ��q &�����&8 3 4 45 2
= 

��� 
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]�(d�8 3 4 3{? 
 Y P��� Hh�q1"f��k��" − Y N�z!& H(��s .,�"*���W!& o,��h"= �� �� >− ,

 Y ���{ pD1 .D&�"f��k��"= � ���� > ��U=����� > PA�$, .� .�(��s .,
HD? `���E& ��aQ "��, &/A�? 
�� V�W� .D %& PW� .XK�� ; : %& K'�U *+ � v��#!& ^��{1 ., ��{ ���)�&8

�|&/� n!< *��  �zT!& �0�� nk,@  ,C��& f/A %& KZ�@  ;H�� &'S���) ? 
 `�&` '��D1 H��h�q1=����> P���T{ .��D P��W�� ,=���> f��k���� Y N���z!&� ,=�� �

���> f��k����� Y ������{ p���D1 .���D&� ,=�����> �\����a!&� ,=� ���� � ���> ,
 p��(0�W!&�= ��� >�\���a!& Haa��Q ��P��a!&� ! H�#���� ,pWA/��!& H���� m�����

 "��!& Y ¡�\'R!&=� ��� >H�!'(D : H�#��� ,K'�0$, p���a!& o���� .�D �P�$� H�� 
 p�D1 .��� t�(a� Y H#, .,� ���UL& K��� ,`�&` pD1 c�#� Y ¡�W!L& C,u#!&

 `�&`=� ���� :> �P$� C!�0$! c�#� f`���+ o��� .D−p��a!& 'A�− G�!+ CWk�� 
 v�#�)�E& �W{�Q H�#� &/\� ,C���{ p�D=� ����?> 

�K���� ;C��,��� .��� :m��!Z� ���T! :} ���,'� KPW)k���� ���T�!1 �D&/��� ��D/��#� &������� ]+8 2 8 2 52 2 3 33 3 5 7 32 4 4 43 3 8 2 53 3 2 9 4
 ��P� ^p[ "\ GS� %&� ���[ f��;� ]� �\��B� 6 2 34 3 3�

2 3 5 3 57 3 3 8 55 3 2 5 3 23 3=�>{  V��� H�� cSF� *�\ P��
*'( ��T!& K�(  ,�0,'� *'0(�� �PW!& Y :&'!���� ,N`&'�W!& Y V��� p�(D P� : n�SA

m!Z�  ;N`&'W!& v�aQ1 :}C �\ &�����! *'�,�T!& *�\ �,�8 3 39 3 35 5 34 4 42 53 32 2{? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ���� ,��� ��U ����� :> pD1 ��dP{

#!& �T� pD1 .D& ��dHD C,��� .� K'{L& *�T�S� .� C���� .D *���� ��d ¡P? 'A� 
`���E& ��aQ "��,? 

  *G!�#� H!'� :}&'�,- .�/!& �0�1 ��5 3 3 34 9 6 33{J CD')!& :��MN1 , :" %& &'�P�Q .�/�!& ��0�1 ��9
H��RD &'ST�� H!'�U�"? 

= 

��� 
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= 
G!�#� H!'� :}"�W� p  &����& ��! "�� &<+ ��! �,4 4 3 5 5 2 34 4 42 5 3 53 3 34�UL& G!+ �)S��d& %& 4 2 23 2 3 24 5 3 9 4{J CD')!& :

��MN1 , :"��! "�� &<+ ��!�D �, : ��y&P��1 K�)(! %& "�W� Y `�0$!& G!+ &'h�q&
?���\�k, �),Z!� �)S����"? 

C��&� %& K'��U .� cSF� ., v�)� Y ���[  � m�D�s .��{ ,x'�W� ��Z�B Y
�(!& �U�T{� �a!& �P[ Y Ku:!&� U�T�!&¢? 

����
 ���: "f���d "h K'(� : �\��,1 ^p�[ N1 ,H!'��U� %& &'�PQ .�/!& �0�1 ��5 w
PTa, %& K'�U ��! K�� &<+� 5 : ��Z�! G!+ �)S���� ,�\&Z�, G!+ ��!���, ., &'h�q&

�0�  V'S$!&� ���\�k,� ���U1 ?? .��,��T!& f����d "�h %& ., �{ C��& f/A�®
!& �ZB GS� H!'�U v�aQ1 ., HD %& K'�U ��ZB n!<� ,��� �x'W�"? 

C�z� .D& K�� : .�� c�SF� .�, c�SF� G�S� ��D�)� C!��� �u)q& uD pA C��& f/A
 %& K'�U � ��0�  &ZB ��#D �)�!& P#D ��$0!& ., ok� C�� m��\� ,x'W� ��ZB Y

 .�, K��hU� V��!& ., "y�W� H�� cSF�� ,"h&U� g\&U .�D ��!1 .��R� Y ���!&
.��,�T!&*'( ��,� ���\ ? 

U'[�� .D& K�� : ,%& "�W�� Y `��0$!& GS� ���a)S! .��,�TS! v�zq ^&P)D& &/A
 n!/�D `'b�(T!&� ,`��0$!& G�!+ �����!& �'��` C�D�hrD £s��W)!& G�S� v��)#!& C(��zD

x'W� ��ZB? 
U'[�� .D& K�� :���!&� : ���\1� , P�a� �,L f��B G!+ o�', ., o��k!& ���F!&
!& GS� tSz� �,����!& /���{ fUPb,� ,v�a!& G!+ ���F? 

%& "�W�� :f��U G!+ N1 ,%& G!+ "Q'T!& t��z!�\ H�L n!/D pT� ,`�0$!&? 
P��A�$, .��� :" }�UL& G��!+ �)S����d& %& "�W��� Y &������& ����! "���� &<+ ����! ���,{ ,

.��{ P#D� ,cy�z!& P#D� ,�)�!& P#D x'W� ��Z�D &��,1 ?�b�!& Y ����!��D &��,19 ,c
��FT!& �0�S� t[� ,Ku:!& &'0)[&� ,U�T�!& mD�s� ,"F�!& m �q .�{w 5 3 4 5"? 

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

H!'� NPk!& .� :" }�UL& G!+ �)S��d&{K'(�  , :���F!& &'D1� &�P#� .�{"? 
p�'!�& K�� :" �)A��\� "��S� ��T� C�����!& ��&'0�[� ���P�!& G�!+ .�Sy�, �)S��d1 N1

 C�{&�S! C#W))k�T!& HW��),� `�0$!& ~�R, C�,��E& G�!+ �1 ,C����W!& ����a!&� �P�!�F!&
 .��� P��#D1 H���@D ¡����!& ���hU� ��D'��)!&� U�����E& Y ¬��SD1 K�L&� �\U����`� �����U@D
 C��� ghU Y m��\� x'W� ��ZB Y "���)!& &/A *�\� ,C��& Y U&��)!& CWy�[ �A'�

ok�"? 
G!�#� H!'� Y� :}�UL& G!+ �)S��d&4 2 23 2 3 24 5 3 9{J CD')!& :��M ,f'h� Cdud: 

�����:���s�� ���U@D C,��E& G!+ ? 
 ���
:�UZ!&� �T�!& mh�q1 .�{ �UL& G!+  ?PA�$, K'� G�#, 'A�? 

"����
:x�a;!& K'� &/A� ,�0�  ��L ��U1 �A�Tk  ,���P!& G!+ �)��@Ts& 8? 
U'[�� .D& K�� : G!��#� H�!'�=�UL& G�!+ >o�P�D H�h', �u�\ : .�� �A�s��W� *L

� ,�Z�!& ,�AU��Td� �0zy&'�{ Y ^��(W!& �0)�WBU H���&'D ��:�1 *��\ ,U/#!& �0WSz�
�UL& G!+ �)S��d& G�#, .��k�T!& �#D "#h G){ :�\U��`� ���U1 G!+ �)S,? 

−pD�#!& .D& K��  :����!& "a, Y : ,x'�W� ��Z�B H�D `&�T!& *1 ^�TS#!& .�D �uq ]
 %& K'�U ��` ��!& g��s� ,¢��(!& �U�T{ Y �0�!+ G!')���  ;Ku�:!& `��D� ,U��T

 ,H��S� &'S������ ,H�� &�P��()  ,",L& �0�!+ "�T!& GS� �0WSB� ,"k�!& V��!& GS�
��q�& v&'d GS� ���PS! U���E& �0�S� v��� ,&/A H!'(D n!< GS� %& �0FD' ? 

−N�&�!& K��  : n�!<� ,x'�W� ��Z�B Y m�!Z� C���& f/�A *1 V�W� .D& .� N��T!&
 H�S� H�L n�!< *�\� ,���!& `�0$D �,1� C��PT!�D ���1 cy�z!& ., ohU �T! �uk!&

 �����!& �Z�B &'T:#)��&� ,m�#��1� C���PT!& U��Td m�D�s� ��a!& �P�[ *��,� m��'!&
C��& f/A m!Z�  ,f'D�A�? 

*'((aT!& K�� :f'h'! n!< V��!& "(�)�& �T�+�: 
= 

��	 
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= 
�����:�a(!&� c�b!& Y *�,Z!& �P[ ? 
�0���d� : �kT!& P#D �`��#!& H�D j�h �, GS� Py&Z!& ����!& `&P#)�]& G!+ Ch�a!&� C

j&�Z�!& �y�� Y? 
�0�!�d� :m�'!& n!< Y C��PT!�D U�T�!& x&U`+? 

�0#D&U� :m�'!& n!< Y �a!& �P[? 
�0k��,�q� : "������ m;��)��  m��#T)h& �������!& j���0$!& f/��0  �����!& ��k��� C��D�0,

�S�1 %&� ,�Z�!& n!< .� V��!&? 
 H!'�G!�#� :}���q�& .�, ���P�!& ���a!�D �)��U14 4 4 43 2 32 3 3 3 32 6 52 4 4 3{J C�D')!& :��MN1 , :" ����d- "�A

?��q�& ��#� GS� C�'��P!& ���':{"? 
N1 :��q�& ., ]PD ���P!�D ���, ��U1 &/�A �)S#  ��! �,? 

−pz�(�R!& K��  : .�, ]P�D ���P�!�D G���� .�, '�A u�(� ��0S�1� V���!& H���1 *L
��q�& &/�A Y� ,%& ]+ fUP�� UP�(� ] N/�!& �����!& .�, H �)!& "�S(!& ��)#� H�L ;

 %& *L ;��0#, fP�(� N/�!& P�(#S! p�T�� ��(� H��L ;�0FD�=u��� "�h > P�(�
 �0!&'�,1� �0k���1 �0��, e��[& H��1 '�A� ,�0,�D1� .��,�T!& f`�W� .�D� H��D �P(�

p�A� C��'��P!& H����{ .,��T!& .�, N�R�� ,`�0$!�D C['R�, Cb���, ���b�� ����{ 
 ] ,C�P,���� C���PD1 �����aD H���, �0��R��� ,~�R��T!&� ����uW!&� gy�b��T!&� �&�,L���D
 ]��, H��, N�R��� ,��'R�� ]� �!1 ]� g;B ]� ��, ]� ��A ]� �0�  g�[
 ���AU��1� C���$!& ����B� *&P��!'!&� .���#!& U'a!���D ���P��!& .��, u��y&� ������� u���S�

H�h� G!+ �:�!&� ,�AU�Td������!& %&  ? f/�A Y K'�(� %&� ,�D&��!& o��W!& '�A &/�0 
CT���!& �U'k!&= : C��$!& ��0! *@�D �0!&'�,1� �0k���1 .��,��T!& .�, e��[& %& *+

 *-��(!&� "��$�E&� �&U')!& Y �({ H�S� &P�� *'S)(�� *'S)(�  %& "�W� Y *'S��(�
)#��D N/!& ��#�WD &��RW)��  %& ., fP0#D ±�1 .,���:#!& �'�!& 'A n!<� HD � >

= 

��� 
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 ���P�S! �P�(�� ��0����� �0;�(�� N/�!& ��,1 ,C�ah&�!& CS,�#T!&� �D&�!& o�W!& 'A &/A
U���E& P[1 ta)k� H��� &/0  ��q�& GS�? 

����
 ���: " P��� ��,� ,���q�& ���#� ., ��'� ,�0�  C�P!&� ���P!& ¢aD �)��U18 w
H���h Y .�()TS! %&"? 

N`U��T!& K�� :" ����!& .��D ~���!&� ,���q�& v&'�d .�, ]P�D ���P�!& o ���TD p�#�8
ª@� �T! �`&UE&� ,G;, �T! ���!& *1 �`&UE&�"? 

K�� P�W� .D ���[ .� :"C�WS#d '�D1 K�� :&'!��� ?���P�!& �1 ����!+ g�{1 %& : %& "�D
K�� :�F� ��S  �UL& G�!+ �)S���d& %& "�W�� Y &�����& ���! "�� &<+ ��!�D �T  &'�h

 ����<@, %& C�\�D G�S� &' �b��& ��! "�� &<+� ?��!���, ., �R!& ��h�F� G){
?���SA1 &'�SW� G){ ,��'�� ���0�1� �A`�W\1 �)D�� ��!"? 

G!�#� H!'� :}"�S� ]+ ��q�& p  ���P!& ���a!& ��), �T � 24 3 2 39 4 4 4 4 43 3 33 3 3 52 6 3{J C�D')!& :��MN1 , :" ��T 
� ���P��!& Y H��D *'#)T)k��� .��,���TS! %& fP���1 N/��!& ����q�& ����#� ���,1 ,"��y&� "���S

�y&` ����  .�PA�$T!&"? 
����
 ���: "K'(� : Y ��&/�!� �0R�� ., ���P!& Y *'#)T)T!& HD o)T)k� N/!& �T 9

 H�)��s "�A1� H�y��!�L %& �AP��1 p�)!& C�,&��!&� ���q�& ��#�9}"��S� ]+{��k�� , ?
�0! K'(� :!& ��0�1 ,&'WSs��  %& P��� p�)!& C�,&��!& ���[� ,���q�& ���#� ,*'��,�T

f�P� `�0$! ����!& Y f�,1 G!+ CD�hE& G!+ C�U�kT!&� H)��zD ,Hy��!�L7 4"? 
�T�L& .� :"}"�S� ]+ ��q�& Y ���P!& ���a!& ��), �T {K�� , :p�&�!& `&Z\"? 

K���� ���0  p���D p��q1 `U')k��T!& .��� ����� .��� :§ %& K'���U K����§ ¨� ���, Y ���P��!&
oh�� �D �:��S  ,��!& Y H#WQ+ �\P{1 "#$� �T\ ]+ ��q�&¨? 

G!�#� H!'� :}�T�!1 �D&/� ��D/#� &����� ]+8 2 54 43 8 2 53 5 7 33 3 2 9 4{J CD')!& :�MN1 , :" �0�1 &����� ] *+
��D H)D'(� %& KZ�� �\�P� K�)� G!+ *'�,�T!&4"? 

= 

��
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= 
 ���P�!& v&/�#! ",��[ v&/�#!& &/�A *1 �A�:!& .�� "����)!& *L ,���q�& v&/���

 .�TSk��T!& c#;��� H���L ;���P��!& v&/��� v�W���1 .��, ���P��!& U&` Y ^&P���L& C��,��(,
 ., �1 ,.�TSkT!& *L ;*�& o�&� 'A �T\ ��'�D �#� Y ��'��0�  �A^&P�1 N'(��
 ,���P0z;�� ,�����!& C�0h .�, ���P�!& U�z�1 Y *'D/#, .�TSkT!& ���D *'Tk)�

 ,��'TS:�� v&/� �&'�1 ., HS\ &/A� ,�A`uD j&��q Y *'T�a)�� ,��'S)(��
 %& CTS\ ^u�+� `�0$!& �0\�! ���P!&=u�� "h?> 

����
 ���: " G�S� �AP��'), ,H!'�U v�aQ1 ., HD .��,�TS! f�\< G!�#� K'(�3 7
���!& ., �A�P� G!+ ���!& x��w 2 9 :��)��& .�, G�!+ ,*'��,�T!& �0�1 ,&����� �! *+ �\�

�#h', �D&/� ,�0�!+ ���!& ��\�D ,���P!& Y uh�� %& ��D/#� ,%& K'�U8 5 8 2 w9"? 
K�� ¡��&�F!& �P$� .� N�U� :"H�!'� .� "�� ,V�W� .D& m#T� :} &������ ]+

�T�!1 �D&/� ��D/#�8 8{K�� , : %& K'�U *+ � &'S����)  v��#!& ^��{1 ., ��{ ���)�&¥
,�zT!& �0�� nk,@  ,H��H�!'� n!/�  ,�0D&/�� n!< *��  3 :} ��D/�#� &������ ]+

�T�!1 �D&/�8{"? 
�`�)� .�� :" }�T�!1 �D&/� ��D/#� &����� ]+8 8{ �a!& *�W0! Y .��,�T!& %& ���)�& ,7 3 3 3

P0$!& ., %& �S#� �, GS� ,�@R!& "W� x'W� ��ZB Y2 3 3 4"? 
*��{ 'D1 K�� : ��{ ,��:� .�S���)T!& GS� �F� &/A tSz, ��!1 v&/#D �AP��1

 H�1� ,�'s1� �0�, &��q .��q- �,'� KPW)k�� �0�S0� H�1� ,.�U&P!& v&/� K���)�
���[ �0�  �0S���� �P(� ] ,H��` ��b� Y �0�� p�B? 

−NP#k�!& K��  : G!��#� H�!'�=��T�!1 �D&/�� ��D/�#� > �P�� *r�  ,���q�&� ���P�!& Y
/�!& �y��W\ .�, U���)�]& K�{ Y ����!& .�, ��0�  ��T! ,v��(#!& P�[L C�Wh'T!& v'�

 P��k�� ��!� ,H��0�! g���U&� G!�#� %& Gb� P� ,cSF)T!& *r  ,�P�PR!& U�;T!&
 .�TSk��T!& H��&'q+ *���1 ]� ,H����[� %& v��)\ .�� v< ]� ,%& .���` �b�� G�S�
= 

��� 
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 .�, f���B H�D eP�)�& ��TDU� ,�0���` t�aT�� �0SQ@)k� *1 P��� N/!& �A�P� GS�
�E& ^��#� &/A .TD t�(a  ,%& ^&P�1 `�0$D &',�� ., `�;�1 Y m  �TDU "D ,*�T

P�PR!& P��'!�D %& fP�')� *1 H!�{? 
−C�z� .D& K��  : G!�#� H!'�=��D/#� > ���P�!& v&/�� �&'��1 H�)a� "qP�� ���� ¢��!

���'F� P[1 H,'T#D P�P0)!&� ,��q�&�? 
G!��#� H!'� :}�\���B ��,'� KPW)k���2 3 8 25 2 2 2 33 3 2 4 3 3{J C�D')!& :�MN1 , :" .���q- �'�(D j@��� ,

H!'�U� %& *'#�z�� ,&����)�& &<+ *�����2 5 , G!�#� K�� �T\ ,H��` C,��+� H�W� ��b�!
=��!��,1 &'�'�� ] �d �\��B �,'� KPW)k� &'!')� *+>"? 

��Wh .D P�#� K�� :"VU�  ^��D1 �A"? 
~�U 'D1 K��� :".T�!& "A1 �A"? 
������
 �����: "K'��� : ,&����)���& &<+ *������� ,�\����B ���,'� H���W� ����D %& KPW)k���3 8 9

H!'�U� %& *'#�z�� ,&'�` &<+ H�'W�$��"? 
pWs�(!& K�� :"����!& x�� Y P\�, P���� P�P[ P�P� &/A�"? 
p�'!�& K�� :"���P!& GS� ��q¯! .��d�, .�#�z, �,'� N1"? 

pz�(�R!& K�� :" %& ���\1=u��� "�h >��(!& Y ��! &<+ .�`'�h'T!& *1 f��\< .�, *-
 *����E&� C��S�!�D �0)�!&�+� �|��A<+ GS� U`�� �0�� p�B '0  f�,1 &'S�)T�� f'#�z�

�0�, &��q *'�� ., "D ,�0�SF� .TD"?  
G!�#� H!'� :}���[ f��;� ]�8 52 5 33 6 3 3{J CD')!& :�MN1 , :" ���!'�)D ����[ %& &��;� .!�7 8

�� p��!& '0  ,`�0$!& .�H�!+ ^&�(�!& �)�1� ��"? 
.ka!& K�� :"^p[ "\ .�� ,���� p�B H�L %& &��;� ]"? 
����
 ���: "K'(� : ] H��L ,����[ f���+ ��)�b�#,� ����!& ��\�D ,%& &��;� ]�8 w

^&�(�!& �)�1� ���� p��!& 'A� ,H�!+ Ch�a!& "A1 �)�1 "D ,���!+ HD Ch�{"? 
= 

��� 
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= 
G!�#� H!'� Y� :}�;� ]�6 5 3 3 3���[ f�8 2 53{J CD')!& :�M*�0h� ,: 

������:.ka!& H!�� ,����!& x�D %& &��;� ]� ? 
 ���
!:��hZ!& H!�� ,H��b� ., HD G!�#� %& "��� �T! ,K'��!& &��;� ]� w? 

��hZ!& K�� :" �b��! KPW)k�� H��& ��S�1� ,`��0$!& .�� cSF)!& Y P�P[ P��� &/A
H��` 

 .�S���, ��B �,'� H�W�� %& �0TS�1 <+ Hy&P�1 G!+ �b�!& .�¤ f�b� &'\�� *+ ��1 
H! .��Q�� ] C�TD *�\ <+ fU�;� �! �T\ ���[ n!< f�;� .S "? 

G!�#� H!'� :}��P� ^p[ "\ GS� %&�� 4 3 �
2 3 57 3 3 5 3{J CD')!& :�MN1 ,:" ? ^p�[ "�\ GS� %&�
����` H�W�� H��` �b� ., ��P�"? 

����
 ���: "��d "�h K'(�f�� : ,���D �\���B �'�� K&PW)��&� ���\uA+ G�S� %&�
��P� ,^��[L& ., ^�R� �, "\ GS��"? 

~�a�+ .D& K�� :"N1 : '�0  '��� �1 C�T(� .�, f`��W#D `&U1 ��, ^p�[ "\ GS� %& *+
��P�"? 

CT���!& C��& ��{: 
*]'� ,C��& f/A ��{ Y�: 

������:G!��#� H�!'(D Cq'k�, ��1  :}!& *��\ ��,�2 3 3 3 3C� �\ &������! *'��,�T9 33 5 54 4 42 53 2{J C�D')!& :
��� ?MV�W� .D& K'� &/A�? 

���{ pD& .D& K�� :"�S�1 .D P��� ,.ka!&� C,��� .� N�U� :Cq'k�, ��+"? 
¡��!& K'(!& :.�)T�a, .�)��& *1 ?p(R,P!& *�T�S� pD1� ,N�z!& K'� &/A�? 

N�'$!& .D& K�� :"�{ �T�+� ,.�)��& .�D Y��� ]�0#��', Y �y��� C��- "\ � ? *r� 
��S� :H!'� *+ :}&����� ]+{ C� �\ V���!& GS� ��  P� *�\ H�r  x'W� ��ZB HD P�U1 

 %& K'�U o, ����!&� ,&'�Sq .�/!& Cdu�!& Cb� j�h� .��SFT!& g��� &/0!� ,
= 

��� 
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h�q1 <+ %& f�b� P(  f��b�� ]+3 5 3 5 53 3 52 3 2 3 3 34 45 3 2 2 9 <+ U��!& p  �TA <+ .��d& p��d &���\ .�/!& H2 2 2 3 34 44 3 2 94 4 43 55 4 2 33 3 3 5
 ��A��� ��! `'��$D fP�1� H�S� H)���� %& KZ�@  ��#, %& *+ *Za� ] HW{�b! K'(�3 2 5 5 3 2 3 2 33 2 3 33 3 9 2 3 53 3 3 5� 4 4 4 4 45 3 34 3 43 3 29 5 33 3 3 35 3 4 3

S\� GS�k!& &���\ .�/!& CTS\ "#h�4 43 3 3 33 3 3 3 33 9 32 36 5 34 ���{ Z�Z� %&� ��S#!& pA %& CT� 34 3 3 3 5� 34 5 2 2 3 4 4 5=��>?  
}f��b�� ]+5 55 2 3 9{ pW�!& N1 w 4 9 2 3� }<+ %& f�b� P( 2 3 35 33 3 2{ .�{ 4}&����\ .�/!& Hh�q15 3 3 2 3{ 

��P��!& U&P�D H���� �1 Hk�W{ �1 H�S)� &�`&U1 ��T! ����F!& G�!+ f���$!1 N1 C�, .,3 2 2 3 2 52 3 3 29 4 4 2 33 3 33 9 53 2 35 

                                                                                       
= 

��S� *+� : .�D& .�� ��k�)!& Y ���\< �T\ ���#, v�#!& ., p{ &����)�& .�/!& *+
�W�K�� H�r  ,V : %& K'�U ���)�& � nk�,1� ,H�� &'S���)  v�#!& ^��{1 ., ��{

�|&/� *��  �zT!& �0�� ?&����)��& .��{ �����!& �0��S� g�h� n��!�1 *r  ??? '�D1
&'!�� ��1 ^�TS#!& �#D .� GS#� : U'���!& "�A1 ����(� ��! G�),� ,�k�� ��A�A ��!

�& G),� ,�0�!+ ����!& V��!& GS� ���  �P#!& U/�� ,��0y&U� .�, C����+ .�� &'��)
�0�� *�P��(!&"? 

����
 ���: " p�)!& C��& f/A ��{ �k� ., ,.ka!&� C,��� K�� N/!�D 3�q ]�
n!< Cab! ��� C${ ]� ,H! ��Sk)!& g$� ,&�\<� 3 3 ? n!/�D ��a!& j'Wd e1U P��

H�!'� *'��� *1 Zy��h� ,P�#D �A�\/��� .�#D��)!&� CD�ab�!& .�, `P�� 5 � :}� ]+ &�����
�T�!1 �D&/� ��D/#�8 8{ %& K'��U f���)��& ., HD `&�T!& *'��� ,V��!& ., ��F!& ,3

 � *��\ ,n!/�\ n!< *�\ &<+� ,V�W� .D& .� C�&��!& ., ���\< �, GS� ,���� �S 
H!'� :}C� �\ &������! *'��,�T!& *�\ �,�{ `u�D ^u�q+ .�� .��,��T!& %& .�, ���� ,8

  ��(, .,�, ���D �u�E&�., �,u�+� ,�0�8 
 �0��, ���)��& .�, G�S� n�!<� ,��#D *�` �0;�#D GS� ���!& gh&'!& *1 �0! %&3 54 2 95

���)k��� ���! .��, *�`3 2 3 2 5 ? �k��� .���)��& eP��{+ Y .���� ���! ,n!/��\ n��!< *���\ &<+�
HD m��� �T�  ����, �T0�, �P{&� "\ ��{ *�\� ,e�q°!2 3 84 5"?  
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}.��d& p��d4 2 3 2 34{ n�S� "��, p�  %& f�b�� G�#T!& ��D 'D1 �q�&� .��d& P{1 N1 K�{ 3 2 24 4 42 2 25 3 2 3 2 3 2 33 33 3 33 5 3 3 33 2 4
 �A��B p  H!/F� 3u  C!�a!&3 2 33 4 5 35 32 3 2}<+2{ HSW� <+ ., KPD 2 23 2 4 3 3}U��!& p  �TA3 2 4 3 5{ "�Wh p�  g(� 3 3 4 2 3

 U'��d2 3}<+2{ *���d KP��D � 3 3 3}W{�b��! K'��(�4 4 43 5 3H4{ �&P���1 e1U ���T! H��! K���� P���� ����D p��D1 3 22 3 3 23 3 33 9 3 3 35 33 4
 ���b�DL H��,P� m�a� �AP{1 �:� '! .�\�RT!&3 3 33 3 2 3 53 2 2 3 2 32 3 33 4 43 3 3 3 24 2}���#, %& *+ *Z�a� ]3 3 23 9 33 3{ f�b��D 4 4 2 3 4

}H)���� %& KZ�@ 3 4 3 3 3 2 3 3{ H)���@Ts 3 4 2 3 5}H��S�4 2 3 3{ p�W�!& G�S� "��� w 4 9 3 33 4�� "���� 3 3 4 3 ���D p�D1 G�S2 3 4 3 3
}fP���1�5 33 9 3{ p��W�!& N1 w 4 9 2 3� }���A��� ���! `'���$D3 2 53 23 3 � 5 4{ H��!�)� .s&'��,� U����!& p��  C���y 3u, 3 4 4 4 43 33 33 2 3
}&���\ .�/!& CTS\ "#h�5 33 3 33 3 3 34 9 34{ x�R!& �'�` N1 2 7 3 3 22 3}GS�k!&3 2 6{ CD'S�T!& 3 5 22 3}%& C�TS\�3 4 3 3{ 

 �`�0R!& CTS\ N13 3 29 33 4 3}!& pA2 3 4��S#3 52{ CW!��!& ��A�:!& 3 4 3 2 3 4 9}Z�Z� %&�4 3 3 3{ H��S, p�  2 5 4}����{4 3{ 
H#�Q p 2 5 4=�>.  

                                                                                       
=� >  G!�#� H!'� :}f��b�� ]+5 55 2 3 9 4&����\ .�/!& Hh�q1 <+ %& f�b� P(  5 3 33 2 3 33 3 3 5 34 9 5 2 3 4 5 3 2{J C�D')!& :��M ,

N1 :" %& K'����U v�a���Q1 �R���#, ����� � &<+ *'����,�T!& ����0�1 H���#, &�������� ] *+
f��b��� ]� ,x'W� ��ZB G!+ H#, &'h�F�� ,�\���)�&3 2 ��f�b ��'� ؛3� %& fP��1 P�(  

 fPSD ., ���� ., U���!& Hh�q1=C�,>"? 
.�PA�$,  :" }f��b�� ]+{H��#D .��{ H�@�[ K�1 Y *�\ �, �\< ,3 ?%& K'�(� : ���@ 

.��d& ¡�d 'A� x&< <+ H��b� �T\ ,f�Q��� HD n!< "�� �"? 
H!'� �`�)� .� :" }%& f�b� P(  f��b�� ]+{K�� ,C��& , : ,���D '�D1 HW{��Q *�� 3

 �,1�}U��!&{H! K�(� C�TD "W$  , :§U'd2 3¨"? 
� H!'�G!�# :}U��!& p  �TA <+ .��d& p��d4 3 2 4 43 5 2 2 34 4 2 3 3{J CD')!& :��MN1 , :" .��d& ¡�d 'A�= '�A

 t�Pb!& ��D 'D1�l>U'd "Wh Y g(�!& Y .��W)F, t�Pb!&� 'A *�\ .�{ ,"? 
 n!<� ��DU�A �0��, ���F  ,H���� �1 Hk�W{ �1 HS)(D *'\�RT!& �A �T! ,��$0!& ���

D ��D pD1 HW{�Q� H(�PQ CWaQ o�h��! ���1 Cdud U'd U�B G!+ @$S  ,C �a� pD1 .
= 

��� 
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= 

 ��D 'D1 "#$  ,C��PT!& 'a� &��k� �d ,�AU�d- Y &'h�q .�/!& gSz!& l �Z�$�
 K'���!& G�!+ iSF��  ,P�{1 �0�S� oSz� *1− �uk�!& H��S� − "�#$  ,e<1 �0��, 

 pW�!& �K'(�� H)W��� H��k� :"�T0�!�d %& .��d�D n�� �, ,��D �D1 �� ? 
− ��k�, G�S� C��T! G��T�!& C�0$!& Y "�Wh '�A� U'�d GS�1 Y g(d U��!�D `&�T!&� 

 c�S)F� ����1 C�dud �T0�� G!�#� %& p�U V�W� .D& .� N�U �T\ H�  ���, ,C���
���0  .D �,�� ��#z!�D �T0�!+? 

��hZ!& K�� :" �}.��d& ¡�d{G��#T!& ,K�a!& GS� v'b�, , : P�{1 %& f�b�� P�( 
N1 ,.��d& : ��D pD1 ., ]+ &`���, f�b�l"? 

 ,��1 .�" ��D �D1 *1 lK�� �0dP{9 :" %& K'�U o, ��1 ���D � �&P��1� U��!& Y5
mS(  ,�����U ~'  .�\�RT!& :���b�D1 H�,P� o� U �AP�{1 *1 '�! ,%& K'��U ���3 3 3 !

K�(  :?�T0�!�d %& .��d�D n�� �, ,��D �D1 ��"? 
K�� ���� .� :"pW�!& ��q �T! �  ��D 'D1�l ��B ., Ca��, ��D pDL *�\� ,3 3 � 4 3

U'�d G�!+ ���!& Y ���0  .D �,�� ��D 'D1 "�U@  ,HSA1 GS� ���� ? .�D �,��� *��\�
 pW�!& GS� ���!& nS)D ���� ���0 3 � 'A� ,U'd Y U��!�D" U��!& " %& f�T� N/!& 

*-�(!& Y"? 
K�� PA�$, .� :" pW�!& o, ��D 'D1 ��, ��!& Y�dud U�8"? 

N�AZ!& .� :" }U���!& Y ��TA <+{K��� , : H��  ���, ,&U'�d GTk�� N/�!& "�W$!& Y8 9
 %& K'�U �K��!  ud ��D 'D1��"? 

*��{ 'D1 K�� :f��+ &���\ .�/!& �&�q+ G�#,� : ,����F!& G�!+ N`��� ��, H�D ��0S# 
 %& K'�U ���q G!+ �U�[E&� �C��PT!& G!+ C�, .,? 

pWs�(!& K��  : gk��  ,H�S#  G�){ n�!< G�!+ �0y�$!rD .�! ,&U�  Hk��D ��q 'A�
 .T;��� "�)(!& G�S� f���T!& "�)(� &/�0S  ;�0��S� H��  ���a!& g��U� �0��!+ "#�!&
= 

��� 
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= 
�u�E&� ")(!& G!+ cS)T!&� "��(!& Hy�$!E ;f&�\E�D cS)T!& K�T!&? 

G!��#� H�!'� :}, %& *+ *Z�a� ] HW{�b�! K'�(� <+3 3 9 2 3 5 24 43 2 33 4 4 44 5 3���#3 3{J C�D')!& :��MN1 , :" .���{
��W��z�� ����Tz� t�Pb�!& ��D 'D1 'A� HW{�b! K'(�8 8 : C��'#T!�D ���#, %��  c�F� ]

�b�!&�"? 
�.�0h� H! n!< H!'� "T){&: 

������:*Z{ H�, �0:� *1 ��B ., �b�!�D ��D pDL &��RW� *'�� *1 ? 
 ���
!: �����F� n�!< H�! K��(  *Z�{ H��, �0� P� *'�� *1 C�Sk��� ? *Z�a!& ���!�

 p�W�!& H�! K��(  K'���!& P#D .�P!& c#� ., HS�F� �TD gS(!& �!@� 'A �T�+� � 'q
 �" ��#, %& *+ *Za� ]"��y&P�1 GS� ���Q�� N1 ? 

− t�Pb!& ��D pDL CT�:� CW(�, ,HW{�b! K'(� &<+ − ¶ −? 
G!�#� H!'� :}H��S� H)���� %& KZ�@ 4 42 3 33 35 3 23 3 5 3 3{J C�D')!& :��MN1 , :" Y C����@Tz!& %& KZ�@� 

 %& K'�U gS��"? 
����
 ���: "f�\< G!�#� K'(� :"�� P�� H!'�U GS� H�'��� H)���@Ts %& KZ�@  :

��D pD1 GS�"? 
G!�#� H!'� Y� :}H�S� H)���� %& KZ�@ 4 42 3 33 35 3 23 3 5 3 3{J CD')!& :��M*]'� ,: 

������: pW�!& GS� ���hZ!& H!�� ,? 
 ���
!:�b�!�D H�W� �S�1 P� %& *L ��D pD1 GS� ? 

��hZ!& K�� :" *'�� *1 �'$�§^�0!& ¨ Y p)!&}H�S�{ *'��� *1 Zy��h� ,���D p�DL 
 pW�!& GS� oh�� � ���B ���1 ��S�� H�D .��� ��, H�WS� Y G�(!1 f����d "h %& *L

H�!+ .�SQ&�"? 
V�W� .D& .� N�U� :"}H�S� H)����{K�� , :D1 GS�pW�!& *1 ,��D p�  KZ�� ��! 

H#, C���k!&"? 
= 

��� 
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= 

H!'� Y mD�d pD1 .D& g�W{ .�� :" }H��S� H)����� %& KZ�@ {K��� , : G�S� m�!Z�
pW�!& �,@  ,��D pD1� n!< "W� H�S� H)���� m���  "? 

H��!'� Y �`���)� .��� N�U� :" }H���S� H)������ %& KZ�@�� {N1 , : G��S�� H!'���U G��S�
.��,�T!&"? 

 Y�§,C���k!& ¨K&'�1: 
�����:��1 .D& o�D�!&� ,V�W� .D& K'� 'A� ,CT{�!& ��1 ? 
 ���
!:�;�1 V�W� .D& .� N��, 'A� ,x�a;!& H!�� ,C���@Tz!& ��1 ? 

"����
!:�`�)� K'� 'A� ,U��'!& ��1 ? 
��
�
!:^�z�� ,.ka!& H!�� ,�|'S� HD %& .�k� ^p[ ��1 ? 

-$�.�
!:Hh'\ Hh� �0! C ��A ��U 3 pS� K'� &/A� ,*�k�E& w 4−�uk!& H�S�−? 
�h&�!&�−�S�1 %&�− ��k�� 'A =C���k!& >H)����� gS(!& C���@TzD? 

G!�#� H!'� :}�A��� �! `'�$D fP�1�3 2 5 5 33 23 3 � 5 4 3 9 3{J CD')!& :��MN1 , :" ��A�� ��! `'��$D H����1�
C�yuT!& �A� �RW!& ., P{1"? 

����
 ���: "K'(� :, `'�$D f&'��� w�)�1 �A��� �! ,C�yuT!& ., fP�� ."? 
��hZ!& K�� :"f��� *1 .� �AU�bD1� U���!& f'h� *' �b� C�yuTD fP�1" 

H!'� Y V�W� .D& .� :" }��P�@ {K'(� , :���'�"? 
P!�q pD1 .D "���T�+ .� :"}fP�1�{K�� , :"��h H���1" ? .�D o��D�!& .�� N�U�

��1 :n!< 'a�? 
G!�#� H!'� Y� :}�1�9 3 3�A��� �! `'�$D fP3 2 5 53 23 3 � 5 4 3{J CD')!& :��M*�0h� ,: 

������:C�yuT!�D  ?NPk!& H!��? 
 ���
!:f�b�D .�(�!&� fP�'D C(�!�D ? 

*�0h� fP��@� Y�: 
= 

��	 
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= 
������:gSs .�{ U��!& Y f�d1 ^��q+ ? 

 ���
!:�h�A .�{ H! ��#)!& ., o�T!& ? 
G!�#� H!'� :} .�/�!& C�TS\ "#h�3 3 3 34 9 33 33 4���S#!& p�A %& C�TS\� GS�k�!& &����\3 5 32 2 33 4 4 5 3 33 6 54 2 3{J C�D')!& :

��MN1 , :"GS�k!& &���\ .�/!& CTS\ "#h� ? ^u�r�D n!<� ,��S#!& pA %& CTS\�5
�u�E& *@["? 

����
 ���: "}&���\ .�/!& CTS\ "#h�{ x�R�!& C�TS\ pA� ,}GS�k�!&2 6{ ���L ,
%& �0SzD1� ,m!<1� j�0�9 4 3 4 5 "���1 '�0  v'S�,� U'0(, "\� ,�0SA1 ta,� ,G!�#� 

 G��S�L& '��A g��!��!&� ,g��!��!& .��,}����S#!& p��A %& C��TS\�{K'��(� , : %& .���`�
 H)TS\ pA� ,%& ]+ H!+ ] K'�� fP�{'��5 5}��S#!&{CW!��!& ,HSA1� x�R!& GS� ,5"? 

¡'D�b��!& K���� :"N1 : ���| K<1 ,�����({ C�����` CS ���� x�R��!& C��TS\ "��#h x�R��!&
 P���{')!& C��TS\� ,.�\�R��T!&�§%& ]+ H��!+ ]4 4 ¨ ���| %& Z���1 ,��A���:!& C��W!��!& p��A9

.�TSkT!&"? 
G!�#� H!'� Y� :}GS�k!& &���\ .�/!& CTS\ "#h�3 9 32 36 5 33 3 33 3 3 34 4{J CD')!& :��M*]'� ,: 

������:C$a!& ��z(��D ? 
 ���
!:,�'�F!& K/�D GS�k�!& &���\ .�/!& CTS\ "#h w 5 Z�#D ���S#!& p�A %& C�TS\� 
��:!&? 

N`U��T!& K�� :"}��S#!& pA %& CTS\�3 5 32 3
4 5 33 4{C$a!& U'0:D ,? 

H!'� V�W� .D& .� :" }GS�k�!& &����\ .�/�!& C�TS\ "#h�{p�A� , : %��D x�R�!&
}��S#!& pA %& CTS\�{pA� , :%& ]+ H!+ ]"? 

G!�#� H!'� :}���{ Z�Z� %&�� 4 3 3� 34 5{J ')!&CD :��MN1 , :" Y ���{ ,H�S, Y Z�Z� %&�
f`�W� *��[ ��DP� ,vU�A H�'�� ]� ,g!��, HW!��� ]"? 

����
 ���: "p�#� :}Z�Z� %&�{ ]� ,�A�� f�0(� ] ,HD ���!& "A1 ., H,�()�& Y ,
= 

��� 
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 �Q�� HW��� ., �b�� ]� ,g!�B HWS��}���{{ �A���+ H���b��� ,H(Sq f��DP� Y ,3
)��R, YH"? 

��'#���
 �����:= Z���Z#!& >���0S\ �Z��#!& H��! N/��!& : �'��(!& �Z��� , C��WS�!& �Z���� , �Z����
 ���),]& , j��'SFT!& ., P{1 H!��� *1 o�),�  , j&`'h'T!& o�Th �0�� , m��&`�

H)T:#! m#;q� C(�SF!& H!? 
=���{ >H!�# 1� H!&'�1 Y? 

���a!& :G�!+ H�DZ{ �b�� �q��� P��� ,�0#��&', ^���[L& o;�� N/�!& ,��q- m��� 
C�0!E& CT�a!& H);)�&? 

=H�W�� :> G�S� C��#�� Cb�� ���Ta!& ���D� U���!& v��D G�S� j'�W��#!& �k� Cb�
G!�#� H!'� �0�#� P\�� �T,� ,HW�)  ���0[ :"�A��� �! `'�$D fP�1�" ��, ��0�  *r  

 ,e��� ] `'��$D *��\ ��T�+ P���@)!&� �b�!& *@D Ca��Q ��L ,��Pa!& c#� P\��
� ��Pa!&� f�b�� *1 m�W� �"�,@)  ,e��� ��T, '�A� ,j'W��#!��D *��\ ? HW�[L&�

 n!/�!� ,.�),��Ta!& ]� j'W��#!& ��!� ,C�yuT!& �A �T�+ �0�  `'�$!& *1 C���D
 f��k���� Y N'���W!& K����=� ���� >C���¯! : f'��h� *' �b��� &'��!Z� C���yuT!& ���A�

¡���W!L& C��,u#S! C��#;��!& ���:�&� ,H��)��U .��� �AU�b��D1� U�����!& ����U =���� ,
��� ,��� ?>  
C!@k,:�\<  C!@k, C�#T!& ? 

�TA .���#T! *-�(!& Y C�#T!& C�Q j`U�: 
K�L& G�#T!& :C,�#!& C�#T!&? 

pA� ����!& *-�(!& ., o�&', Y j`U� P�� : 
K�L& o�'T!& : P�Pa!& �U'� Y= C��&� > G!�#� K��} t�Sq N/!& 'A3 3 93 4 3 5 j&��Tk�!&4 3 3 9

 ���F� ��,� �UL& p�  ��S� �, �S#� ��#!& GS� e')�& �d ���1 C)� p  �UL&�5 3 5 2 3 3 35 3 2 3 5 2 2 9 22 3 3 3 94 3 3 32 4 4 4 44 3 2 34 3 33 95 �
= 

��
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 *'�ST#� ��TD %&� �)��\ ��, .��1 ��#, 'A� �0�  ��#� �,� ^�Tk!& ., KZ�� �,� �0�,3 3 55 53 3 2 3 2 3 5 3 3 9 32 3 3 3 3 3 3 5 2 3 3 3 34 5 5 2 2 25 2 3 33 5 4 4 44 4

�bD4 3��{? 
¡��!& o�'T!& : C!`�$T!& �U'� Y= C��&� > G!�#� K��} p�  ��, ��S#� %& *1 �� �!14 3 5 3 23 32 3 3 9 33 3

 ]+ Ck�Tq ]� ��0#D&U 'A ]+ Cdud e'$� ., *'�� �, �UL& p  �,� j&��Tk!&9 94 4� � 4 4 43 2 2 3 3 2 3 3 93 3 5 5 3 3 2 2 3 34 5 3 3 5 53 3 4 3
� n!< ., G�`1 ]� �0�`�� 'A3 2 2 3 5 33 4 4 43 3 3 2 5 3 5 ��TD �0��W�� ��d &'���\ ��, .��1 ��0#, 'A ]+ ��\1 ]3 2 9 3 2 3 34 5 7 3 5 3 35 3 5 25 35 3 23 35 9 4

��S� ^p[ "�D %& *+ C,��(!& �'� &'ST�� 3 34 3 3�
2 3 7 2 55 94 3 4 4 4 43 2 3{? 

�!��!& o�'T!& : ^�k�!& �U'� Y= C���&��� > G!��#� K���} V���!& .�, *'�F)k��4 9 3 4 3 5 2 3 2 3
%& ., *'�F)k� ]�4 3 34 3 5 2 3 2 3 ��TD %& *��\� K'�(!& .�, G���� ] ��, *'�)�W� <+ ��0#, '�A� 3 2 3 2 34 5 3 3 3 23 3 2 3 7 3 5 3 3 34 2 4 3 3 55 4 5

�z�a, *'ST#�8 34 5 35 2 3{  
 GS� oSz, '0  HTS#D tSF!& o�Th o, %& *1 HD `&�T!& C�#T!& �&'�1 ., �'�!& &/A�

tSF!& o�Th �#� ��L C,�� m�T�� ;�| �!��� �0�S� P�0[ H(Sq? 
�#T!&¡��!& G :CQ�F!& C�#T!&? 

 ] K����T!& "�W��� G��S� ���0�, `U�1 ������\ .s&'��, Y ������!& *-���(!& Y j`U� P����
C�!�)!& j���& �ba!& : G!�#� K��}*'�k�a, ��A .�/�!&� &'�(�& .�/�!& o�, %& *+3 3 9 95 4 4 42 3 3 2 3 35 2 35 9 9 3 4{ 

 C��&=��� >"a�!& �U'� .,? G!�#� K���}!& o, %& *+3 3 3 9 4.��D�b3 94 4{ C��& =��� > .,
��(W!& �U'�? G!�#� K���} *+ *Z�a� ] HW{�b! K'(� <+ U��!& p  �TA <+ .��d& p��d9 2 3 5 2 2 2 34 4 43 2 3 24 4 4 4 44 5 23 4 3 3 5 4 3 3

��#, %&3 3 3 3{ C��& =�� >CD')!& �U'� ., ? ,P���@)!&� ��b��!&� �u�sE& C�#, pA f/A�
�1� %& ^��W�1 iF� ��L CQ�q m�T��tSF!& ., �A��B *�` f^��!? 

 �����A p�D1 ��P�{ �'b�F!& &/�| C�k!& Y `U� �T,� lK��� : p�W�!& K��� �
"G!�#� %& K'(� :¡�\< &<+ H#, ��1� ,pD NPW� .� P�� ��1"? 

 G�S� ��S#!& "�A1 .�, `P� i� ,�'b�!& Y `U&'!& C�#TS! ��k()!& &/A GS� ^��D�8
 �u���E& ����[ f���\< .��T,� �0W��)\ Y n��!<K���� ����{ %& H��T{U C���T�� .��D& :  

= 

��� 
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" ¢���!�=o��, > C����& f/��A Y C��,�#!�  ,C��Q�q� C��,�� *-���(!& Y m��y�h= C���- Pb��(�

P�Pa!& > .�D& K��� &/�0!� ,�S#!��D H�T)q� �S#!��D �u��!& �)) ��  C�!`�$T!& C��- Y�
"W{ .D PT{1� NU'�!& *����� x�a;!&� V�W� :HTS#D �0#, 'A? 

 ���,1�"C��Q�F!& C���#T!&"'� p���  G!���#� H��! :} ���A .�/��!&� &'��(�& .�/��!& o��, %& *+2 35 3 3 2 3 34 49 93 9 93 4
*'�ka,3 5 4 2 5{G��'T! G!��#� H!'��  :}eU1� oT��1 ��T�#, p���+3 3 2 3 33 33 5 35 4 9 4{G!��#� K����  :} <+2 4

��#, %& *+ *Za� ] HW{�b! K'(�3 3 2 33 3 9 2 3 54 3 4 4 44 5 3{ pW�!& p�#�  � ��D �D1�l? G��', o�, '0 
*�` *�U�A�H�y&P�1 ., f��B� "0h pD1 *�` HW{�Q� PTa, o,� ,*'��  ? o�,�

.�P)#T!& .�T!�:!& *�` *'�ka, �A .�/!&� &'(�& .�/!&"  
%& H��T{U ����(!& .��D& ����,E& K���� �:" ??? C��,�� *����'� fP��W� o��, G!���#� %& C���#T 

 "�D p�:�S!& x&��[]& t��zD n!< ��!� .��'�!& GS� *-�(!& "T)[& P�� CQ�q�
(�({C(yu!& CWab!& ., �P(� �, �0)"?   

�q- o�', Y K���:" ??? H�!'� C�Q�F!& C�#T!& .T }.��D�b�!& o�, %& *+3 9 34 4 3 3 9 4{ ,} *+9 4
.��kaT!& ga� %&3 2 64 4 45 2 5 3{ ,}*'�k�a, ��A .�/!&� &'(�& .�/!& o, %& *+3 3 9 95 4 4 42 3 3 2 3 35 2 35 9 9 3 4{ ,} &'�TS�&�5 3 2 3

o��, %& *13 3 3 9 3.���()T!& 3 4 9 5 2{ ,}����#, %& *+ *Z��a� ]3 3 23 3 9 2 34 3{ C��,�#!& .��,� ,} ���, .���1 ����#, '��A�3 2 33 3 3 32 3 5 5
�)�\2 5 2 5{ H!'�� ,}�0#D&U 'A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{C��& "? 

%& H�T{U pSW�a!& ghU .D& ¢ �a!& K��� :" '�0  C�Q�q H�)��s "�A1 o�, H�)�#,�
, H��aW�*'�ka, �A .�/!&� &'(�& .�/!& o? 

H,�()�&� HRzD� H�UP�� H�us&� HTS� ., ��/a)!& p;)(� C,�#!& C�#T!� ? 
H)���Q� H:�{� f��U� H)D�hrD .:!& .k{ p;)(� CQ�F!& C�#T!&�"? 

 ��P�{ ���[ Y %& H�T{U ¡�\'R!& K���" &<+ H�#, ���1� ,p�D NP�W� .�� P��� ���1
¡�\<"? 

K�� :"@D ���b� H�  *1 n�!< G;�)(, .�,� ,H�! �A��\< P��� f`��W� o�, G!�#� %& *
= 

��� 
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mS� *r  ,fP�Pk�� H(� ')D fPT�� ,H)T{�D H�!+ �:�� : K��� ��T\ f`�W� o�Th o, 'A

 G!�#�� H��aW�}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ f�\< "h H!'�� ,w} e'�$� .�, *'�� �,3 2 23 4 5 5 3 3
�0#D&U 'A ]+ Cdud2 35 5 34 5 9 4 � 3 3{ C��&? 

mS� : P�#D �'b�F!& G�S� �\&/�S! CS�Q�{ C�Q�q C��#, n�S�� ,C�,�� C��#, f/A
 H��! �&���\E& U'�� �� C�����#!& P���Z, p;��)(� n��!<� ,C��,�#!& C���#T!& "��A1 o��, H��!'q`
 o��, H���'\ .��, Z���Z#!& H��D�)\ Y `U� ���, C��Q�F!& C���#T!& f/��A .��,� ,H���S� ";���)!&�

T!& &/A `U� �,� ,&'(�& .�/!& o, H�'\� ,.��D�b!& ,C�k�!& �1 Z��Z#!& v�)�!& Y `U'
C,�#!& C�#T!& j�Wd+� CQ�F!& C�#T!& j�Wd+ .�D �� ��, u "? 

%& H�T{U NP#k�!& ��Q�� .D .T{�!& PW� ��R!& K��� :" Y ��A�\< p�)!& %& C��#,
*��'� HD�)\: 

&'��\ �T��1 f`�W� o, H�r  ,C,�#!& C�#T!& pA� Cs�{]&� �S#!& C�#,? 
pA� ,CQ�q C�#,�P��@)!&� cz#!&� ��b�!�D ,H(Sq �&'q o, H)�#, "? 

 C!��Q1 j��WdL �b�a!& "�W� GS� ] "��T)!& "�W� GS� ��`U�1 K'(�!& �#D f/A
 .�, ��q1 oTh .� e�q1 K'(� x��A� HD ^�TS#!& ., .�((aT!& /q1� ��k()!& &/A

`U1 ��T�+� C�!�sE& C�R�q ��0)\�� C��#TS! ��k�()!& &/�| &'!��� ��0S\ ^��TS#!& &/�| j
�S#!& "A1 �u\ Y ��k()!& &/A `�U� GS� H�W�)!&? 

 C!@k, : C,�#!& C�#T!& j��- ��k�� Y cSk!& K&'�1 
 C��#, ���@D C��#T!& j���- ��k��� G�S� "�h P#D u�h� *�� P#D ���� C�k!& "A1 oD�)�

/�A Y �A`U�@� p)!& K'(�!&� ,�us]&� �S#!&C!@k�T!& f  �u��1 .�, &`P�� mST�[
��k�)!&� ��Pa!&� H(�!& CTy1� ,CS;�T!& *��(!& n!< Y �TD �0)Ty1� C,L&? 

H!'(D �)a� ., K'� G!+ ^]�A K&'�1 x�� G!+ �Sk, ��� g�z� c�� ? 
 j���� �A��k��� G�S� cSk�!& ^��TS� ���Th+ ��S#!& "�A1 .�, P�{&� ��B "(� P��
= 

��� 
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S#!& C�#, �| `&�T!& *@D C,�#!& C�#T!& Y U��d- .�, H��S� m��� �, ��A n! `U�@�� ,�
C!@kT!& Y �0!'� C(�({ n! �;)�! j���& nS� ��k��? 

 nk�T� p)!& e'�P!& nS� P���� 'A U�d�& ., ��W�!& ��!& &/A `&��+ ., `'b(T!&�7
 t��d� �W�U& �0! p)!& � 'S#!& C!@k,� C!@kT!& f/A Y cSk!& `�()�] *'�!�FT!& �|

T!& C!@kTD �0T�� pA� ,j'W��#!& m�D ., GA�1 pA e'�` �0!'{ &�`U�@  � C�#
 ���T� %& G!���#� *����, "��\ Y H���&/D ����#, %& *1 ���| `&���T!& C��,�#!& C���#T!& j����1 *1

&��W\ &'S� *'!'(�8? 
 ]� cSk�!& .�, P�{1 H�D "�(� ��! x&< �A��k��� *1 g�SzT!& &/�0! ´U��(!& P$���

Th G){ ]� "D ,.��)#T!& CTyL& .k�a!& 'D1 �0�1U GS�� ����[L& ^�,P� ., o
 Y cSk��!& &'��( &� HD�a��Q1 ^�,P���� N�#��[L�  ,H���!+ *'Wk��)�� N/��!& N�#��[L&

�us]&� �S#!& C�#, ��@D C,�#!& C�#T!& j��� �A��k��? 
�P�P� Hh�1 ., U�d- ., f`U'�� �TD *','bF, e'�P!& f/A v�aQ@ ? 

b#� HST{ *�\ *+ p�PT!& &/A *1 �0�, ,K���, GS� C��#, C�y�s�1 .�#, gA/T! HW
 .�T, *��\ *r�  ,C��#�[L& �P��(#!& �1 ,C�#DUL& gA&/�T!& P�{1 G!+ gk)�� *1 "�,
 .�TSk�T!& .��D ��0�S� �U��#)T!& C��0(�!& gA&/�T!& v�a�Q1 ., P{1 G!+ gk)��
 ��, �0��!+ .�Wk)�T!& ^�TS#!&� �A/�,u� U�W\� CTyL& n�!�1 .� K'(�!& ., P$�k 

m��W�� ������!& Y �0����W�1 .��, H���1 ��Z��� *���\ *+� `���()�]& Y ���0! c!���F, H���1 H��! 
 C���0(�!& gA&/��T!& C��Ty1 .���D o���&'!& K�b����]& C��(�({ xUP��� ���d .��,� ,C���0(�!&9 3
 .�, ���1 *'�T�Z� .T, .��q@)T!& .�D� �0WA&/, Y .���T!& CTyL&� �A/�,u��

�����D ���A1 '��A N/��!& P��()#T!&'A� V����L& Y �0����W�1 ������!& Y �AP���S(� .��, �
?�'�ZT!& ��W�]& &/A .�@  C�0(�!& !! e'�0!&� gb�#)!& .�, &�`�$� ^]�A *1 '!�

�0! ���W�1 ] �0! *'�!�F, ��1 ���(� &'TS#! ��b�E&� ta!& .�#D &��:��? 
= 

��� 
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 .�, f���`U�1�, Ku�q .�, xUP�k�  ,C��#[L& G!+ gk)�� gb#)T!& &/A *�\ *+�

���[L& p,P(), .� U�d- n�S� *1� ,�A&'��` G�S� .��q@�)T!& *'�( &'�] ���1 ,��
 &/A Y iSq C�T0h &'��\ .�/!& � *��q@)T!& �A�(S� CSs�D �P�(� pA �T�+ e'�P!&w

v�W!&? C!Z)#T!&� C�T0$!& ^�,P� .� � 
 &'�WA< N/�!& "�s�W!& ��k��)!& Y �P�T! e'�` e�{L�D �1 C${ G(W� ] n!< P#W 

Y ���R!& *&�1 &/A� H�!+�0!�1� U�d�& `&��+ : 
� − V�W� .D& K'� l 

 H!'� Y V�W� .D& .� ���{ pD1 .D& ��q1}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{K���  :" �!���
�)�\ �T��1 ��D"? 

� − %& HT{U �{&Z, .D x�a;!& K'� =Cy�T!& P#D> 
 H�!'� Y x�a;�!& .� *��{ .D "��(, .�¤ }d e'�$� .�, *'��� ��,3 5 53 2 23 4 3 3 '�A ]+ C�du3 5 9 4 � 3

�0��`�� 'A ]+ CkTq ]� �0#D&U2 5 3 3 2 2 35 3 3 5 54 �5 9 4 3 4{K���  :" ��T��1 ��0#, H�TS�� ���#!& ~'�  '�A
&'��\?"? 

� − %& HT{U *��{ .D "��(, K'� = "W�����A > 
 G!��#� H�!'� Y K��}��0#D&U '�A ]+ C�dud e'�$� .�, *'��� ��,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{K���  :" G�S� '�A

�#!&HTS� ., ^p[ "F� ]� �"? 
� − %& HT{U C���{ pD1 K'� =����A > 

`�T{ .D ��#� K�� :K'(� ���, pD1 .D �'� m#T� : %& H�T{U C����{ p�D1 P��� ��\
,�0� �, K�1=*&'��Q .D �0$!& �,1 N1 > �!��$� m���\ /�,�� .�, �1��,& H��^�h <+

]1 ��R� �0�S� m�1U �, "�1 p���@  ,C '�!& mSqP  ,�T0h '�P�� ,V���!& .�, �
 H�)�@  ,C����{ '�D1 H�! K��(� K'�(#T!& Y ��:� P�� ���A�A uhU *+ �0! "�(  ,�0�1U G!+

m!��� : ?fP�W#� N/!& n0!+ .�1 ,n��` m\�� P�� "y�kT!& V��!& �S#� N/!& m�1
= 

��� 
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 Y %& *1 �D�)�#��� P�� ���!+ ��q �d ,�0W�$� ] ���1 C#W� ��, �d ,�0�� m�k 
UL& *�` ^�Tk!&"hU H! K�(  ,� : G!�#� %& K'� m�1U1}��#, 'A�2 35 3 3 35{K��  :" 'A

H�� gy�B m�1� n#, ¡+ "h�!& G!+ g)�� �T\"? 
� − %& HT{U NU'�!& *���� K'� =����A > 

 %& K'� .� NU'�!& *���� m!@� K�� ,*&P#, .�¤ }�)��\ ��, .��1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ 
K�� :"HTS�"? 

� −,E& K'�  %& HT{U n!�, ��=���A > 
 ¡��q1 *��T#�!& .�D ����� ��dP�{ K��� %& HT{U pD1 p�dP{ PT{1 .D %& PW� K��

K�� o �� .D %& PW� :K'(� %& HT{U ��1 .D n!�, *�\ :" ~'�SF, *-��(!& K�� .,
j'�T� G�){ �W�a�� �D��� oh'�8"%& H�T{U n�!�, K���� , :" %&¤ ,^�Tk�!& Y 

 "\ Y HTS��*��," C��& f/A u�� } ]� ��0#D&U '�A ]+ Cdud e'$� ., *'�� �,3 5 5 3 3 2 22 3 34 5 9 4 � 43 3 5 53 3
�0�`�� 'A ]+ CkTq2 5 3 3 25 34 �5 9 4 3{H#�R)�&� &/A Y �u�!& H�S� �:�� ? 

� − %& HT{U p�&ZF!& `�T{ .D ��#� K'� =����A > 
 Y p��&ZF!& `��T{ .�D ���#� m#T�� N`��,�!& U'b��, .�D PT{1 K�� H�!'�} '�A�3 35

��#,2 35 3{ :" H!'� e�� ]1 ,HTS#D C� �q H�S� G�F� ] H�1} C�dud e'�$� ., *'�� �,� 43 3 5 53 2 23 3 3
�0#D&U 'A ]+2 35 5 34 5 9 4{C� �q H�S� G�F� ] H�1 `&U1 ,C��& "? 

� − p��PT!& .D pS� K'� =����A > 
 G!�#� H!'� .� "��}]+ Cdud e'$� ., *'�� �,9 4 � 43 3 5 53 2 23 3 3�0#D&U 'A 2 35 5 34 5{K�(   : H�SW� ��, 1��&

}�S#� %& *1 �� �!15 3 23 32 3 3 9 33 3{? 
 − H�'A&U .D ~�a�+ K'� =����A > 

"���T�+ .D v�{ K�� : %& K'� Y H�'A&U .D ~�a�E mS�} e'$� ., *'�� �,3 2 23 4 5 5 3 3
�0#D&U 'A ]+ Cdud2 35 5 34 5 9 4 � 3 3{K�� ?H�  K'(� c�\  :"'�0  m��\ ��, ���{ .�, n��!+ v���1 

= 

��� 
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= 
H(Sq ., .y�D 'A� ,P�U'!& "W{"? 

�� − %& HT{U PT{1 ��,E& K'� =����A > 
K��� "hU .� "W�{ .D PT{1 m!@� g!�s 'D1 K�� : u��� ,���#, %& *+} *'��� ��,5 5 3 3

���0#D&U '��A ]+ C��dud e'��$� .��,2 35 5 3 3 2 24 5 9 4 � 43 3 3{ ?K���� :" ,C����& �q©��D *�/��q@� ,&/��A ���0$� P���
!�1 *'�P�� H�S� j1�� uA �0}�S#� %& *1 �� �!15 3 23 32 3 3 9 33 3{ �U'�� Y K���� ,��0#, �S#!�  

=~ >}P���U'!& "��W{ .��, H���!+ v����1 .��a�� Hk���� H��D V'���'� ���, ���S#��4 4 4 44 3 2 3 2 2 5 5 2 3 5 3 2 32 3 34 4 3 5 2 3 52 2 53 3 3 35 4 4{ H��TS#  
�0#,"? 

N���T!& K�� :K�� uhU *+ ,"W�{ .D PT{1 %& PW� pDL mS� : �T\ K'�1 %& K���
}�0#D&U 'A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{f���B G!+ f���h1 ]� &/A K'�1 , ? K��( 

%& PW� 'D1 :"C�T0$!& �u\ &/A" ?mS� :K�� ?K'(� c��  :} e'�$� ., *'�� �,3 2 23 4 5 5 3 3
�0�`�� 'A ]+ CkTq ]� �0#D&U 'A ]+ Cdud2 5 3 3 2 2 35 3 3 5 5 34 � �5 59 94 43 4 3 3{ 

�0#, HTS�� *��, "\ Y HTS�"K�� �d  :"HTS� H�1 GS� KP� C��& K�1"? 
"W�{ K�� : H!'� G�#, �, %& PW� pDL mS�}��#, 'A�2 35 3 3 35{� ,} e'�$� ., *'�� �,3 2 23 4 5 5 3 3

�0#D&U 'A ]+ Cdud2 35 5 34 5 9 4 � 3 3{? ?K�� :" ] � P�{ uD ��#!& GS� ��DU� ,"�!�D ��a, HTS�
C�Q"? 

PT{1 K��N�FzQE& p�U��!& ��#h .D  : .�D P�Ta, .�D P�T{1 %& P�W� '�D1 K���
"W�{ :" ,�0���#D .��kT)T!& C�k!& "A1� �dL& v�aQ1� �S#!& "A1 gA&/, f/A

 p��W�!& v�a��Q1 *P��! .��, ���0�  ���| eP��)(T!& ���| .� ����#T!& � &/��A ����,'� G��!+
.�T  ,��0�S� �A���B� ��R!&� ��$a!& "A1 ^�TS� ., m\U`1 ., m\U`1� c!��q 

 C��T$!& ., �U�q �P)W, '0  ,�0Sy�� v�� �1 �0�  .#s �1 gA&/T!& f/A ., ���[
ta!& "�W�� C�k!& �0�, .� "y&�"? 

K�� *1 G!+ �P�(#!& Y �0!&'�1 PT{1 ��,E& ~�� �d :" �0;�#D j&'T� oW� tSq�
= 

��� 
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= 

 ^�Tk�!&� ���S#!& �UL& .��D� ,��#D ., "��1 �0;#D .��&U1 oW�� ,�#D ~' 
 ���P��!& ,����� Cy�Tk��Tq ���k��, ^�T��� G��!+ ^�T��� "��\ .���D� ,����� Cy�Tk��Tq ���k��,

 .T{��!& ���� ,C#D�k!& ��S#!& ^�Tk!& ~'  ^�T!&�¤ %&� ,^��T!& ~'�  ¤ G�S� 
 ��,� oWk�!& .��UL&� j&'Tk!& Y �, �S#� 'A� ,H�,P� o�', p���!&� ,��#!&

 ��#[ "\ mW�,� ,U�aW!& �#� Y �,� ,e��!& ma� �,� ,�T0��D �U� "�\� ,��$�[�
 ,v&��!&� "�,�!&� Gb�a!& `P��� ,C�TS\ "\`P�� ,C�U� "\ �(k,� ,j�W� "\�
 ,^p�[ "�\ ��S#�� ,�0�����1� ��0,u\� �AU��d-� `��W#!& K�T�1� ,K�W$!& "����,�
 '�A ��,� CTS�� U��� U'� ., g${ H��`� ,C#D�k!& ^�Tk!& ~'  ��#!& GS� 'A�

HD �S�1? 
& K'��(D c!���F,� �P��)W, �)��{& *r��  %¤ }P���U'!& "��W{ .��, H���!+ v����1 .��a��4 4 44 3 2 3 2 2 5 5 2 32 34 4 3 2 3 3{ 

 H!'(D�}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ 
 H!'(D�}�0#D&U 'A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ H!'� G!+ } ��, .��1 ��0#, 'A ]+3 2 33 5 3 32 3 5 9 4

&'��\5 3{"�(  *-��(!& HD�R�), ., &/A 'a��  :��T�+ G!��#� %& *L ,��S#!& n!/�D p��#� 
 ] H�(Sq .�, .y��D '�A� H�S\ n�!< ��S#�� ���S#!& C#D�k�!& ^�Tk�!& ~'  ��#!& GS�

*��, HTS� ., 'SF�"? 
�� − %& HT{U CW�)� .D �Sk, .D %& PW� K'� =����A > 

 v���)\ Y C��W�)� .��D �Sk��, .��D %& P��W� P��Ta, '��D1 ����,E& K����" c��S)F, "����@�
��Pa!&"H!  :" H!'� Y K'(� .a�}��0#D&U '�A ]+ C�dud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ H��+ 

 ��b�()!& U/�{& ,o���[ P�SD G�!+ H�)0h� "�h�S! K'(� �T\ ,H�S� �A �, �S#� �0#,w
K'�(� *1 P�{L ³'k�� c��\� ,x��b�(� p��S� G��F� ] H��1 P���� ,n�#, ¡r� 9 : H���+

 o, H�  K'Sa!& GS� *��, "�D H��aW� H!'�}e')�& ��#!& GS� .T{�!&3 3 5 23 2 2 3 94 2 3 3{ o�,� 
 H!'�}g��z!& ��S�!& P#b�� H�!+5 7 3 2 29 35 4 2 35 3 4 4{ ���#� c��\� ,H�#, '�A ^p�[ H��!+ P#b�� c��\ 

= 

��	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 H��S� m�W\U ��,� ,�A��z  G�!+ &'�#hU ^]��A *1 ]'�!� ,H�#, p�A� H��!+ C��yuT!&

�L& 'A� pS#!& 'A %& *1 &'TS#! t!�F!& C �#, ., �0(Sq5 3 4 o����� NP��L& *1� ,GS
K'(� ,�0�D��� �0�T$� �0S\ �,L&� ,H�!+ ^��P!�D :^�Tk!& Y %& *+ ? GS� m\�� �,

�A�z "? 
�� −p,U&P!& ��,E& K'�   %& HT{U=����A > 

 K��  HD�)\ Y"C�T0$!& GS� `�!&" v�D − ,���#!& G�S� G!�#�� xU�W� v�!& ^&')�&
., H)�'��D� ^�Tk!& G!+ H����U&�tSF!& −: 

" C���P�� .��, ���q- �k���� ���A�\< .��, �{')���& C���P�� C��TS�D H���  �0;��#D �){��� 
K�(  HW{�Q : G!�#� K��} ��, �UL& p�  ��,� j&��Tk�!& p  �, �S#� %& *1 �� �!13 2 3 3 9 3 5 3 24 3 3 34 4 43 3 23 33 3 9 3

 '�A ]+ Ck�Tq ]� ��0#D&U '�A ]+ C�dud e'�$� ., *'��3 3 5 5 3 3 2 25 59 94 4� � 43 2 2 33 4 3 3 5 53 3 .�, G��`1 ]� �0��`��2 2 3 54 43 3 2 5 3
 "��D %& *+ C,��(!& �'� &'ST� �TD �0�W�� �d &'��\ �, .�1 �0#, 'A ]+ ��\1 ]� n!<7 2 55 9 5 3 34 43 4 44 4 4 43 3 3 2 9 3 2 3 33 2 5 7 3 5 3 3 33 5 23 5 3 5 3 23 35 9 3

��S� ^p[� 4 3 �
2 3{��S�  : ,e'�$� "�\ ����{ H��1 p��#� ��T�+ ,���! ] ���S� ��! C��& f/A

P{1 "\ o,� ] ,/� �� �0��  f�b�D� ,���a, �| HTS� *L ,HTS#D ��#!& ~'  ., 
 ���#!& ~'�  H�!�T�D '�A� ,^pRD H�, *�U&')� ]� ,f�bD� HTS� .� ^p[ HW$a�

 H(Sq ., .y�D}G�q1� �k!& �S#�3 2 3 3 29 7 5 3 3{ "�W{ .�, ���#!& ~'  ., �AP{1 G!+ v��1 ,
 .�� P#W� ] H�L ,n!< H! *'�� *1 GS� U`�� ,P�U'!& C�� �q H��S� G��F� ]� ^p�[

 H���1 ] ,�0���`��� ,�0k��,�q� ,���0#D&U n!/��\ '��0  ,�UL& Y ]� j&'Tk��!& Y
^�TS#!& H��k  n!/\� ,�)��`& �T\ �UL& Y Hk��D �0#,??" ? 

�� − %& HT{UCW�[ pD1 .D *�T�� .D PTa, K'� =���A > 
 v��)\ Y ,CW��[ pD1 .D *�T�� .D PTa, K���"���#!&"H�!  :"�\< C��T0$!& *1 &��

*'!'(� : ,H�'  %& *'�� *1� ,��#!& &����1� ,v�${ H(Sq .�D� %& .�D ��! *+
*��, "\ Y H�+ &'!���"K��� *1 G!+ ^��[1 �\<�  :" ^��TS#!& j�k� }���#, '�A�2 35 3 3 35{ 

= 

��� 
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= 

 ~'�  '�0  H��&/D H��S� e')���  ���#!& t�Sq %& *1 U��WqL& j� &'�� ,HTS#D p�#�
SF), ,H�&/D ��#!&�0�, ��y�D H(Sq ., �b"? 

�� − %& HT{U N�z!& ���h .D PTa, K'� =����A > 
 G!�#� H!'� ��k�� Y K��} .�, KZ��� ��,� ��0�, ���F� ��,� �UL& p�  �S� �, �S#�3 3 3 5 3 5 24 4 45 34 2 23 3 3 33 5 3 2 3 52 4 3 4

TD %&� �)�\ �, .�1 ��#, 'A� �0�  ��#� �,� ^�Tk!&3 2 3 2 3 5 3 3 94 5 3 3 3 3 3 3 5 2 35 2 5 2 33 5 5 4 4��bD *'ST#� �� 34 3 3 35 2{ :"K'(� : 'A
 ,�\&'��,� ��W�S(),� ��!��T�1 ��S#�� ���TS#� ,�)��\ ��T��1 V���!& �0�1 ��! PA�[

H�&'T� oW� ~'  H[�� GS� 'A�"? 
 G!���#� H��!'� ��k���� Y K�����} p��  ���,� j&��Tk��!& p��  ���, ���S#� %& *1 ���� ���!14 4 43 3 9 3 5 3 23 3 23 33 3 9 33 3

�UL&4 2 3???{C��&  :"(D G��� H!'}�0#D&U 'A2 35 5 34 5{ G�S� '�A� HTS#D �APA�R, G�#TD 
H[��"? 

�� − %& HT{U N�#[L& .ka!& pD1 K'� =����A > 
 Y K��"���!& "A1 G!+ C!��U"" ??? H�� g��� ]� ,�k!& ., G�q1� �k!& �S#� H�1�

 %& K` P��� ,^p�[ "�\ o, ���{ H�@\ G){ �UL&� j&'Tk!& Y ^p[¤ G�S� 
H!'� Y n!< }�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ H�TS� *1 "���@)!�D ��S#!& "�A1 n�!< �k� � 9

&'��\ ��{ �| ��a,"? 
�� −N�h�& ��D pD1 K'�   %& HT{U=����A > 

 v��)\ Y ,¢ ��a!& N�h�& ��D 'D1 ��,E& K��"C#��R�!&"H�!  : − ��/�a)!& Y v��D 
 C�!'Sa!& gA/, .,−: "& "A1 H�!+ gA/� N/!& %& *1 ,�S#!¤ ~'�  ,H[�� GS� 

 j&'Tk�!& Y t�Sq ��, o��T$D H�TS� ��{1 P�� ,^p[ "�D ��a, HTS�� ,H�&'T�
`�W#!& K�T�1 H�!+ o �� ,.��&U1 oW� Y �, o�T$D� ,GS#!&? 

"y�� K�� *r  : H!'� G�#, *'�� ��+}��0#D&U '�A ]+ C�dud e'�$� .�, *'��� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ 
& p)!& C��&?�| &'$){ ?H�! "�� : %&� ,H�TS�¤ ,��| ���a, H�TS�� ,H�[�� G�S� 

= 

��
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= 
 ,H�[�� G�S� '�A� ,��S#!& H��1 GS� �A�q-� �0!�1 KP� C��&� ,�S#!& "A1 f�k  &/\

.�TSkT!& K'� &/0 "? 
�� − %& HT{U N��#!& CzD .D& K'� =����A > 

 v�)\ Y ,N��#!& CzD .D %& PW� 'D1 PA&Z!& ��,E& K��"E&C��D" :− *��T�E& v�D 
 ����������a, H��������TS�� ,H��������(Sq .��������, .y���������D ,H��������[�� G��������S� %& *@��������D  

 H��(SFD− ~'��  ,H��[�� G��S� %& *1 ,.�#D���)!&� CD�ab��!& .��, *'TSk��T!& o��Th1 
H(Sq ., .y�D ,H�&'T�? 

 H!'� �,@ }��#, 'A�2 35 3 3 35{^�TS#!& m!�� �T\ '0  , :HTS�? 
 H!'� �,1�}� j&��Tk!& p  %& 'A�3 3 3 34 43 9 5 5�UL& p 4 2 3 4{f���#,  : ,j&'Tk�!& Y %& '�A H��1

 %& v�)\ Y H(�Pb�� ,�UL& Y %& 'A�} �UL& p � H!+ ^�Tk!& p  N/!& 'A�4 2 3 93 4 4 43 3 3� 3 94 4 5
H!+� 3 4{ H!'(D pT0$!& �){&� ,}K��(  ,��0#D&U '�A ]+ C�dud e'�$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3 : *+

P�� ,��� � ��#, %& �A�q- Y K�� �d ,HTS� n!< *1 ^�TS#!& �k  } ^p[ "�D %& *+�
2 3 7 5 94 3 4

��S�� 4 3{" 
�� − %& HT{U pWS#�!& K'� =����A > 

 H!'� Y K��}�0#D&U 'A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ :"�S#!& Y" 
� − %& HT{U p��TSz!& �T� pD1 ��,E& K'� =���A > 

�� HD�)\ Y K"K'�QL& ��S� G�!+ K'Q'!&" :" C�k�!& "�A1 .�, *'TSk�T!& o�Th1�
 G�#, *1 GS�}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ *1� ,HTS� n!< *1 *-�(!& ., n!< 'a�� 

^�[ c�\ H[�� GS� ')k, H�&/D j&'Tk!& ~'  %&" 
�� −U�T� .D pa� ���\� pD1 K'�   %& HT{U=����A > 

�,E& K��H)!���U Y ,¡�)k�$k!& U��T� .�D p�a� ����\� '�D1 � : " K��� ��T\ K'�(� ]
 H��&/D '�A "�D ;'�A .�1 �S#� ]� ^p[ "�! ���T,� ,C��,°! "q&P, H�+ ,C�T0$!&
= 

��� 
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= 

 C�\UP, ,H�UP�� ,f�bD� ,H#T�� ,HTS� � ,^p[ "�D ��a, HTS�� ,��#!& GS�
 H!'� G�#, 'A� ,^p[ "�!}\ ��, .��1 ���#, '�A�5 3 2 33 3 3 32 3 5 5��b�D *'�ST#� ��TD %&� �)��� 3 3 24 3 3 35 2 34 5 5 2{ ,

 H�W� K�� �T\� H��aW� K�� �T\ H[�� GS� H�&/D 'A��"? 
�� − %& HT{U p(0�W!& K'� =����A > 

 v�)\ Y p(0�W!& .�ka!& .D ��D 'D1 ��,E& K��"`�()�]&" : " j���& ., ���\ Y�
%& *1 C�T0$!& ., ��� ., K'� K�zD+ GS� C!]`*��, "\ Y H�&/D  ? H!'��} '�A�3 35

�)�\ �, .�1 ��#,2 3 2 35 2 5 3 32 3 5{H�&/D ] HTS#D HD `&U1 �T�+ " 
�� − %& HT{U �!& PW� .D& ��,E& K'� =����A > 
K�� :" H!'(D �0h�$){& �,1�¤ }Cdud e'$� ., *'�� �,� 43 3 5 53 2 23 3 3{ ��0! C�${ u  ,C��& 

ab!& ^�TS� *L ,C��& f/A �A�� Y Y "���@)!& �0��� m�ST{ .�/�!& .�#D��)!&� CD�
C��& f/A "��@� Y &'!�� *-�(!& : �0�!�q �,� ,*��, "\ Y HTS�� ,��#!& GS� 'A

H!'(D �)a� P{1 n!< Y"? 
�� − %& HT{U N'�W!& K'� =����A > 

 H!'� Y K��}�0#D&U 'A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ "S#!& Y�"? 
�� −¡�0WQL& ���(!& pD1 C�k!& �&'� K'� w  %& HT{=����A > 
K�� :""�� *r  : H�!'� �)!�@�� P�¤ }�)��\ ��, .��1 ���#, '�A�2 3 2 35 2 5 3 3 3 32 3 5 5{ G�S� f'�T)ST{� 

�S#!& ?��S� : K��� H��L ,��S#!& n!/�D `&�T!& *1 GS� m!` C��& �T�+� ,n!< ��!�@� �,
 �A�q- Y} "�D %& *7 5 94 3��S� ^p[� 4 3 �

2 3{" 
�� − %& HT{U p�T�!& PTa, pD1 K'� =N�$0!& V`�k!& *�(!& ^�TS� ., > 

%& HT{U K��: " ,n�!< .�, ���\1� C�#DU1 o�D&U� Cdud �!�d� .��d& ¡�d K'(� �TDU�
 ta!& H!'�� K'(� H�L n��R!& G�#TD ] ¢�a!&� �S#!& G�#TD} �S#� %& *1 �� �!15 3 23 32 3 3 9 33 3

 �,3 ]� ��0#D&U '�A ]+ C�dud e'�$� .�, *'��� ��, �UL& p�  ��,� j&��Tk�!& p 3 5 5 3 3 2 2 3 32 3 3 2 3 3 94 5 9 4 � 4 4 4 43 3 5 53 3 4 3
= 

��� 
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= 
&'���\ ��, .�1 �0#, 'A ]+ ��\1 ]� n!< ., G�`1 ]� �0�`�� 'A ]+ CkTq5 33 23 2 3 3 2 5 3 3 23 5 3 3 3 2 2 3 5 32 3 3 35 59 94 43 33 4 4 4 � 3{ N1 

G�#TD ] ,&'��\ �T��1 �0! ¢��{� �| ��S�n��R)!& "? 
�� − %& HT{U ���\ .D& K'� =����A > 

 G!�#� H!'� ��k�� Y K��}C�dud e'�$� .�, *'�� �,� 43 3 5 53 2 23 3 3???{C���&  :  �0��S� o�Sz, N1
 o�, H�D *'h���)� ��, g�)�� n!< o, �;�1 HS�U� ,�A&'$�� �A��� �0,u\ oTk�8

 G!�#� K�� �T\ H! H#T�� HD %& �S�}1 &'TS#� �!13 35 23 32 3 *1� �A&'�$�� �A�� �S#� %& *9 93 3 3 2 3 22 2 9 55 53 4 3 3 3
v'��!& �u� %&4 5 5 2 5 9 3 3{ ? C��#, C���& f/�| `&��, *1 GS� ��ThE& P{&� ��B G�{ &/0!�

n!< �`&U+ Y n[ ]� G!�#� HTS�"? 
�� − %& HT{U ¡�\'R!& K'� =�����A> 

 G!���#� H��!'� ��k���� Y K����}.���1 ����#, '��A�3 3 3 32 3 2 35 5�)���\ ���, 2 35 2 5{ :" H��zS���� H���UP(D N1
HTS��"? 

 G!�#� H!'� ��k�� Y K���}Cdud e'$� ., *'�� �,� 43 3 5 53 2 23 3 3{C��&  :" 'T� ���()! C��@)k,
j�,'S#T!& "�D H)s�{+� HTS� ??? G�#,�}�)�\ �, .�12 35 2 5 3 2 3{ ����� "��D H�TS� C�s�{+ 

C��,L& ., *��, N1 Y �0�, *'��"? 
 ¡�\'R��!& K���� ��P��{ ����[ Y %& H��T{U" &<+ H��#, ����1� ,p��D NP��W� .��� P���� ����1

¡�\<"? 
K�� :" *1 n�!< G;�)(, .�,� ,H�! �A��\< P��� f`��W� o�, G!�#� %& *@D ���b� H� 

mS� *r  ,fP�Pk�� H(� ')D fPT�� ,H)T{�D H�!+ �:�� : K��� ��T\ f`�W� o�Th o, 'A
 G!�#�� H��aW�}�\ �, .�1 ��#, 'A�2 5 3 2 33 3 3 32 3 5 5�)2 5{ f�\< "h H!'�� ,w} e'�$� .�, *'�� �,3 2 23 4 5 5 3 3

�0#D&U 'A ]+ Cdud2 35 5 34 5 9 4 � 3 3{C��& ? 
mS� : P�#D �'b�F!& G�S� �\&/�S! CS�Q�{ C�Q�q C��#, n�S�� ,C�,�� C��#, f/A

 H��! �&���\]& U'�� �� C�����#!& P���Z, p;��)(� n��!<� ,C��,�#!& C���#T!& "��A1 o��, H��!'q`
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

C��Q�F!& C���#T!& f/��A .��,� ,H���S� ";���)!&� o��, H���'\ .��, Z���Z#!& H��D�)\ Y `U� ���, 
 ,C�k�!& �1 Z��Z#!& v�)�!& Y `U'T!& &/A `U� �,� ,&'(�& .�/!& o, H�'\� ,.��D�b!&

C,�#!& C�#T!& j�Wd+� CQ�F!& C�#T!& j�Wd+ .�D �� ��, u "? 
 `U� ��, �u�s]&� ��S#!& C��#, ���@D C�,�#!& C��#T!& j���� cSk�!& ��k�� P\�� �T,

'�1 ., �0�� % '�S#!& C��Q j�Wd+� �S#!& C�#, j�Wd+ .�D �0�  &'#Th K&¤ &'���W  
 %& '�S� j��Wd+ ��0�  ^�h p)!& �'b�!&� C�#T!& �'b� .�D �U�#)!& �P� n!/D

H(Sq GS� H��aW�? 
 ��| nk�T� p�)!& HWR�!& ., ,'S#!& �'b�� C�#T!& �'b� .�D �U�#)!& e'�`�9

`&��rW  ,v�W!& &/A Y �;�1 C�P)WT!&8 .�,� CD�ab�!& ., C,L& cS� .� U�d�& f/A 
 �'b�� .��D �U��#)S! e'��` N1 K�Z�� � ��0T0  �&Z)!��D ����,1 .�/�!&� � �AP�#D

C�k!&� *-�(!&? %& 'S#!& j�Wd+ ., �T0�  ^�h �T� ¤ ., �T0�  ^�h �,� H(Sq GS� 
HTS#D H(SF! %& C�#, j�Wd+? 

"�RD� "zW� K'(�!& f/A *r  n!< G!+ C ��E�D� C��#T!�D .�Sy��(!& e'��` ���Q 
 C�,L& cS�� .�, P�{1 K'�� �1 C�k!& �1 v�)�!& ., �0! P�)k, ] �A&'�P  ,C��&/!&

 �0)Ty1� 
����,� �W���� CW��, n!< Y �`U&'!& U�d�& n�!+�8 8? 

� − `'#k, .D %& PW� K'� l 
 `'#k, .D %& PW� .�� lK�� :" Cy�Tk�Tq p����!&� e'b�(!& ^�Tk!& .�D �,

 ]� ,����#!& ~'��  %&� ^��T!& ~'��  ���#!&� ,n!/��\ ^���T!&� p����!& .W���� ,����
��!�T�1 ., ^p[ H�S� G�F�" 

� −%& HT{U U�W{L& g#\ K'�   
K���� :"�&U'��)!& Y %& K���� : G��S� ����1� ,p��(Sq ~'��  p��[��� ,N`���W� ~'��  %& ����1

= 

��� 
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= 
L& Y ]� ,^�Tk!& Y ^p[ pS� G�F� ]� ,N`�W� �,1 �D`1 ,p[���U"? 

� − %& HT{U xU�WT!& .D %& PW� K'� =����A > 
K�� ,NU�FW!& ��[ ,t�([ .D .ka!& .D pS� .� mWd : xU�WT!& .D& %& PW#! mS�

K�� ?��DU ��#� c�\ :"H[�� GS� C#D�k!& ^�Tk!& Y"? 
 ¢�! Y�" ���A�A H��+ C�T0$!& K'(� �T\ K'(� ]� ,H[�� GS� C#D�k!& ^�Tk!& GS�

L& Y�U"? 
�;�1 K���8 :xU�WT!& .D& m!@� :?��DU ��#� *1 ��! p�W�� c�\ ?K�� :" ^�Tk!& GS�

�UL& Y ��A�A H�+ C�T0$!& K'(� �T\ K'(� ]� ,H[�� GS� ,C#D�k!&"? 
� −c�'� pD1 K'�   %& HT{U C���{ pD1 g{�Q=����A > 

H�! K�(  c�'� pD1 G!+ P�!'!& .D �RD ^�h :" �u��!& .�� ¡��0�� ,pk���T!& �R�D�
K�(  ,*'TS�)� *u � ,K'{L& pS�� :K��� ?*'�!'(� �,� :*'�!'(� : "�\ Y %& *+

*��, ?K�(  c�'� 'D1 �#W  : p�S#D ^p�$  ,�RD ��� P�� ,�0�!+ &'0)��  ,�| pS�
 ��R!&� K'{L&−�q�& p�#�−K���� ��R�!& G�!+ c��'� '�D1 ��:�  , : n��  *1 '�!

!+ HD �,@  ,n)#h�L v`1 o�',HD �'s� K'{L& ��S� v��� ,�Wa!& G9"? 
� − %& HT{U pz�&'!& �Q�� .D pS� K'� =����A> 

�Q�� .D pS� .D pa� K�� :"H�! m�S(  ,pk���T!& H��S� *<@)���  ,pD1 P�� m�\ :
n��S� "qP�� &/�A "��, HD@� !K��(  :m�S� ;?H�!�,� : ,~'�SF, *-��(!& *+ K'�(� H��+

�,u\� ,�UL& Y H#, %& *1 ��Z�� H�S� P)[& �, "�, H�S� P)[& H)�1U �T  ,H��\< 
�UL& Y H#, H�1� ,~'SF, H�1 *-�(!& Y"? 

� − %& HT{U p�!�T!& ���!& .D ¬WQ1 K'� =����A > 
"H)s�{+� HTS� *��, "�D� H[�� GS� ')k, 'A�" 
� − %& HT{U Y�a!& �RD K'� =����A > 

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
"���1� ,^���[ ���T\ H��[�� G��S� %& *@��D *���T�E&� ,K'��(� %& *1� ,*����, "���D �!���� H

~'SFTD ��! .\ H!'(  ,tSF��"? 
� − %& HT{U `��A .D `�T{ K'� 9=����A > 

K�� :" �A���, ��;��+� ,H�  �0WA&/, H�S� m!` �,� U�b,L& "A1 H�S� ���1U �, &/A
 H[�� GS� C#D�k!& ^�Tk!& ~'  %& *1 �0SA1� C�k!& C�Q� ,^�0(�!& ~�s� ^�TS#!&

�D*��, "�D H��zS�� H�UP�� HTS�� H(Sq ., .y"? 
 − %& HT{U P�0R!& p�&ZF!& �b� .D PT{1 K'� =����A > 

H�� �Q �T�  pD�a!& ��A&�D+ K�� :K��(  %& ��S� .�� "���� �b�� .�D PT{1 K�� :
"H[�� GS� 'A� ��#, %& �S�"? 

�� − %& HT{U "W�{ .D PT{1 ��,E& K'� =����A > 
D c�'� K��*�z(!& G�', . :%& P�W� pDL "��� : G�S� C#D�k�!& ^�Tk�!& ~'�  %&

*��, "�D H�UP�� HTS�� ,H(Sq ., .y�D ,H[�� ?K�� :"�#�"? 
 v�)\ Y %& HT{U "W�{ .D PT{1 K��"C�T0$!& GS� `�!&" P�W� f&�U� H#Th �T, 

H�� H�D& %& :",���#!& G�S� %& *'��� *1 C�T0$!& j���1 �, *��D v�D��0! m�S�  :
 K�� P�� ,��#!& GS� %& *'�� *1 �����1}e')�& ��#!& GS� .T{�!&3 3 5 23 2 2 3 94 2 3 3{? 

&'!�(  :�UL&� j&'Tk!& Y� ,��#!& GS� 'A �T\ ,C#D�k!& �UL& ma� 'A? 
��S(  : ��,�kh1 ,^p[ v�!& CT:� ., �0�  ��! ����\ .\�,1 *'TSkT!& ��� P�

 ���! �U/�(!& .\��,L&� �� &'�h1� ����q1 P��� ,^p�[ H�)T:� .�, ��0� ¤ Y H��1 
 G!�#� K�(  ^�Tk!&} U'�T� p�A &<r�  �UL& ���D ckF� *1 ^�Tk!& p  ., �)�,115 5 2 5 3 9 3 23 3 3 5 23 4 4 3 3 3 3 34 3 24 4 42 3 4 2 5

�W��Q�{ �����S� "����� *1 ^�Tk��!& p��  .��, �)���,1 �18 3 2 24 2 2 3 9 3 2 25 23 33 4 4 45 3 3 34 5 2{ } g���z!& ���S�!& P#b��� H���!+5 7 3 2 29 35 4 2 35 3 4 4
&�3H��# �� �!�b��!& "��T#!5 35 5 9 33 2 34 5 2{ ,}p��!+ n��# &U� n��� '), p���+9 3 4 43 35 3 34 3 57 3 7{ ,}H���!+ %& H��# U "��D4 2 33 24 5 5 33 3{ ,
}�0�'  ., �0DU *' �F�2 2 34 4 42 2 53 3 59 33{^�Tk!& Y H�1 H��aW� ���q1 P(  ,"? 

= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
�� − pW��aT!& P�1 .D  U�a!& K'� =����A> 
K�� :" G!�#� H!'� �,1�}T{�!&3 92e')�& ��#!& GS� .3 3 53 2 24 2 3 3{ }f`��W� ~'�  �A�(!& 'A�4 4 43 2 3 33 3 35 4 2 5{ 

}^�Tk!& p  ., �)�,114 3 9 3 24 42 5 2 3 3{ }8u�W�� ���#!& N< G!+ &'�)D] &<+4 3 24 3 22 34 4 43 3 2 8{ } ��S�!& P#b�� H��!+5 4 3 2 35 3 2 23 4 4
g�z!&5 7 9{ H�(Sq Y K'qP!& .� fZ�), �0S\ ^��[L& ~'  ��#!& ~'  H�1 gh'� &/A 

] ;f`��W� ~'�  Hk���D H��1 `&U1 H��1 j����& f/�A Y *�D1 H�L C� �q �0�, H�S� G�F�
K�� H�L :}�UL& ���D ck�F� *1 ^�Tk�!& p�  .�, �)��,113 2 5 3 9 3 23 3 3 35 24 3 24 4 42 3 4 2 5{ ,���#!& ~'�  p��#� 

 P��� ^�Tk�!& Y ,^�Tk�!& G�S� ^p[ "\ ~'  *�\ P� ., *L ^�Tk!& GS� ��#!&�
 K��}& p  &'a�k 4 45 3�UL4 2 3{�0 'h Y K'qP!& P���] �UL& pS� p�#�????" 
�� − ~&U'!& ��a!& .D v�A'!& PW� K'� 9=����A> 

 V��W� .�D& ��P�{ e�U ��T! ~&U'�!& ���a!& P�W� .�D v��A'!& P�W� K��« .��D ��, 
K��� n!< ~'  'A� ,U'� �]1 C#W� H���\ G!+ C#D�k!& ^�Tk!& :" %& *1 ���� .�,

 ,��Wq pT0h '0  ��0A��q�&� ���P!�D ��a, HTS�� ,��#!& ~'  %& *+"? 
�� − %& HT{U N�&�!& <�#, .D pa� K'� =����A> 
K�� :" Gb{1� ,�TS� ^p[ "�D �{1 P� ,tSF!& ., .y�D ,��#!& GS� G!�#� %&8

 ,v����, n�!�A "�S�� ^N`U p�T0h ]+ C�!�(T!& f/A Y nR� ]� ,&`P� ^p[ "\8
 �SF�� H(SFD %& �ZT�*�)�L&� U&/�L�D j&/!&"  

�� − %& HT{U pSA/!& pa� .D PTa, K'� =����A> 
 pW�!& .� C���#, .D %& PW� ��P{ .� pa� .D PTa, "��� :" *1 P�W#!& �S#�!

*���\ ���, ����{ H��#, %&"K���(  , :" G��S� %&� *����, "���D ����a, H��TS� %& *1 P�����
��#!&"? 

�� −¡ZT!& K'�   %& HT{U=����A> 
K��"��[ ., G!�1� �\< ., t{1 % PTa!& ???K��� *1 G�!+ ?? Y H�[�� G�S� u��

= 

��� 
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= 

U',L�D HTS� �{1 ,H(Sq ., HTS#D *&` 'A� ,H�&/D fP$,???"? 
�� − N�&�!& ���{ pD1 K'� =����A > N�&�!& C�U� pD1�=����A >%& �T0T{U 

���{ pD1 .D .T{�!& PW� K�� :��&�!& C�U� �D1� ���{ �D1 m!@� .� %& �T0T{U .�
 �,� ,U�b,L& o�Th Y ^�TS#!& H�S� �\U`1 �,� ,.�P!& K'Q1 Y C�k!& "A1 gA&/,

]���(  ,n�!< .��, *&P�()#� :" ,����&��� ,&����${ ,U�b�,L& o���Th Y ^��TS#!& ����\U`18 8
 ��T\ H�(Sq .�, .y��D H�[�� G�S� %& *1 �0WA/�, .�, *�\� ,��T�� ,�,�[� ,&�b,�8 8 8

,c�\ uD Hk�� cQ� "�D �{1  �TS� ^p[8"? 
�� − %& HT{U p,U&P!& P�#� .D *�T�� =����A> 

 HD�)\ Y K��" �RD GS� �(�!& pk��T!&" :" *1 ,.�TSk�T!& .�, C�TS�!& m�(��& P�
H�&'T� ~'  ,H[�� ~'  H!�T�D %&"? 

v���)�!& .��, ���q- o���', Y �;���1 K�����8 :"C�k��!& "��A1 K����� : ~'��  H��!�T�D %& *+
 �S#� ,H[�� �0W$a� ]� ,H(Sq ., C� �q H�S� G�F� ] ,��#!& ~'  ., oTk��

^p[ H��"? 
�� − %& HT{U ph�k!& pa� .D ���\� K'� =����A> 
K�� :" G�S� G!��#� %& *+ ,��P�a!& "�A1 ��D�aQ1 �0�S� m�1U p)!& C�k!& Y K'(!&

^�[ c�\ H(Sq ., v�(� ,Hy�T� Y ,H[��"? 
� −q .D pS� .D .ka!& K'�  %& HT{U NU�|�!& cS=���A  > 

" G�), u�D K�1 ���DU ,��b�W!& o�Tk�!& '�A� £�[ H�S�T\ ���! P�{&� f����d "h 'A�
 ,*���, "��D H�TS�� ,e')��& H�[�� G�S�� ,G��q1� �k�!& ��S#� ,G0)�, uD �q-�

*��, HTS� ., 'SF�]"? 
�� − %& HT{U N�z!& NP0, .D pS� K'�  
)��Y *'!'(� �, NP0, .D pS#!  H!'� } ��S#� �UL& p� � j&��Tk!& p  %& 'A�5 2 3 93 2 3 3 3 33 4 3 4 4 4 5 5

= 

��	 
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= 
�\�0h� �\��2 3 2 95 52 3 3 4{K�� ,? :" c��'!& "�#$� ^&��(!& �#D *+}j&��Tk�!& p� 4 43 3 9{ ��d ,

 ^NP)W�}�\�0h� �\�� �S#� �UL& p �2 3 2 9 5 25 52 3 3 2 34 43 3 4 3{K��� 8uy��� *1 '�!� ,*��\ �, c�\� , :
, ~&�#!&� ��R!�D *u �T0�  H�&< *1 ] ~&�#!&� ��R!�D H�S, *1 GS� KP� ,nS"? 

�� − %& HT{U ¡&���(!& P�� pD1 .D& K'� =����A> 
 ,n�!�, gA/�, Y H)!���U Y p�D��T!& p�!��T!& P��� p�D1 .�D PTa, 'D1 ��,E& K��

�0!�1 :"HTS#D *��, "\ Y H�1� ,H�&/D P�$T!& H[�� ~'  H�1�"? 
Y `��T!& HD�)\ Y K���C�k!& : " Y H��1� H��U1 *�` H�[�� G�S� H�&'T�� ~'  H�1�

HTS#D *��, "\"? 
�� − %& HT{U  .��,� pD1 .D& %& PW� .D PTa, K'� =��A > 

 %& P�W� .�D P�Ta, K��" %& *+ C�k�!& "�A1 K'�� .�,�¤ Hb�)q&� ���#!& t�Sq 
q1 �T\ ^�[ c�\ H�S� e')�& �d tSq �, o�Th ~'  ����U]&� 'S#!�D Hk��� .�� �

 H�!'� Y}e')��& ����#!& G�S� .T{���!&3 3 5 23 2 2 3 94 2 3 3{ ??? v����� ,e���� u�  P��#D .�, *�aWk�� 
e'$�!& oTk  H�UP�� HTS#D"? 

�� −¡u��W!& ��D pD1 K'�   %& HT{=����A> 
 v�)\ Y ¡u��W!& g�z!& .D PTa, ��D 'D1 K��"C���DE&" : "��� *r�  : *'�!'(� "�A

 "�� ;?*��, "\ Y H�+H! : H�D�)\ Y ��q1 ��T\ ,H�[�� G�S� ')k�, '�A "D ,%& <�#,
 K���}e')�& ��#!& GS� .T{�!&3 3 5 23 2 2 3 94 2 3 3{ K��� ,}g��z!& ��S�!& P#b�� H�!+5 7 3 2 29 35 4 2 35 3 4 4{K���� , :

}^�Tk�!& p�  ., �)�,114 3 9 3 24 42 5 2 3 3{ ,H�T � ,*�k��E& .�zD Y *���! ,*���, "�\ Y *��\ '�!� ,
�Z� *1 gh'!� ,�'Ra!&� �b�!� ,.��� ��! �, �0�, tSq &<+ ,.\�,L& j&`��ZD P

 oTh1 P� &/A� ,��!�T[� ,����T� G!+� ,���Sq G!+� ,�UL& 'a� G!+ H�!+ gB�� *1
HSy�� C�zF�� H uq GS� *'TSkT!&"? 

�� −p�!�T!& gA', .D PTa, ��D pD1 K'�   %& HT{=����A > 
= 

��� 
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= 

%& HT{U K��:" ???P�Ta, '�D1 ��R�!& K��� n!/�S  :"H�[�� ~'�  H��+" *1 .��D ��d 
 Y 'A� ,c�\ uD H(Sq o�Th .� .y�D G!�#� H�L ,H�&/D 'A �T�+ ,H[�� ~'  f'S�

H�&/D ] HTS#D *��, "\"? 
�� −py��!u!& K'� {U  %& HT=����A> 

H�! C�k!& K'Q1 ��[ v�)\ Y ,p# �R!& .ka!& .D %& CWA ���(!& 'D1 ��,E& K�� :
" Y N�U �, ~��� H!'�}e')��& ���#!& G�S� .T{��!&3 3 5 23 2 2 3 94 2 3 3{� ,  Y H�[�� G�S� %& *1

 "h�Z� K�� ,^�Tk!&}g�z!& �S�!& P#b� H�!+5 7 3 2 29 35 4 2 35 3 4 4{ K��� ,}^�Tk�!& p�  ., �)�,114 3 9 3 24 42 5 2 3 3{ ,
 K���}f`��W� ~'�  �A��(!& 'A�4 4 43 2 3 33 3 35 4 2 5{K��� , : H�TS�� ^�Tk�!& Y H��1 j����& f/�A m!P� 

��a,*��, "�D "? 
�� − %& HT{U ¡�0WQL& PT{1 .D �T#, K'� =����A> 

HD�aQ1 �#D G!+ H)!��U Y %& HT{U K�� :" c��\ uD H[�� GS� e')�& %& *1�
 H��1� K'�0$, c���!&� K'�(#, ^&')�E&� "��@� ]� H�WR� ]�¤ H�(Sq .�, .y��D 

]� u)q& ]� Ch��T, ]� K'S{ uD H�, *'�y�D tSF!&�C(Qu, " 
�� − %& HT{U NZ$k!& �b� pD1 K'� =����A> 

 v��)\ Y ,¢ ��a!& NZ$k�!& �b�� '�D1 ��,E& K��"C���DE&"H�!  :" ,NU'��!& ���)Ty1�
 .�D "�;� � ,xU��WT!& .D&� ,P�� .D `�T{� ,CTS� .D `�T{� ,C���� .D&� ,n!�,�

� *1� ,H��&/D H[�� ~'  %& *1 GS� *'(�), ,~�a�+� ,PT{1� ,���� "��D H�TS
*��,"? 

�� −NU�b�L& "���T�+ pD1 K'�   %& HT{U=����A> 
"���T�+ 'D1 ��,E& K��  v�)\ Y NU�b�L& "j��b!&"H�!  :− ^&')��& j��Wd& v��D 

 C�k�!&� v��)�!& .�, ,H�(Sq ., ��y�D ,C#D�k!& ^�Tk!& ~'  H[�� GS� %&8− ? �\/� 
 C�k!&� v�)�!& ., n!< j]]` %& HT{U−*1 G!+K��� − :" %& *1 G)�[ U��Wq1 Y

= 

��
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= 
 ,H�TS� ,*'�ST#� c��\ ��:�� '�A� ,Hk���D ���#!& GS� C#D�k!& ^�Tk!& Y "h�Z�

*��, "\ Y ,H)T{U� ,f�:�� ,H��T)�&� ,H�UP��"? 
� − %& HT{U ph��!& .ka!& pD1 K'� =���A> 

�0!�1 p)!& C ��#T!& H�P�(� Y ph��!& .ka!& 'D1 ��,E& K�� : 
Tkh .��a,g�����#T!�D m!PD p * gy�����Wa!& "�Q� g�[ N`'��  g�[�2 3 

K�� *1 G!+ :  
�P����(� `�#T!& Y `&� "�; 1� * g{] �b!&� ~Pb!& Y �0�, G�S� 
H�����&/�D H���! E& *1 �AP���y��(� * g����y&'��!�D H��TS�� o, H���[�� G�S� 

H���'�\ "�(#� v��!& ^&'�)�& *1� * !& H�  "0�$��vU��0R!& "��0h c�� 
�� − %& HT{��S�$!& U`�(!& PW� K'� =����A > 

 v��)\ Y ,p�S�$!& �!��Q pD1 .D U`�(!& PW� ��R!& K��"C����!&"H�!  :" C�0$D '�A�
 ,^���[L�D H�TS� ���a, ,nST!& GS� ')a, ,��#!& GS� ')k, 'S#!&} P#b�� H��!+5 3 2 23 4 3 4

�!�b�!& "�T#!&� g�z!& �S�!&5 9 3 3 5 74 5 2 23 59 34H�# �� 5 35 3 2{ ,} ��d �UL& G�!+ ^�Tk�!& .�, ��,L& �DP��9 2 3 9 3 2 55 4 3 33 4 4 3 4 7 53
*�P#� �T, C�� c!1 fU&P(, *�\ �'� p  H�!+ ��#�3 3 2 36 35 5 2 2 5 29 3 5 54 � 4 4 43 3 2 33 3 � 3 34{ "�\ Y H��@D H��Q� �'$� ]� ,

 K���� ���T\ ����#!& G��S� ^�Tk��!& Y H���+ K���(� "��D ,*����,} ����#!& G��S� .T{���!&4 2 3 93 5 22 3 3
)�&3 2e'3{ G�S� j&/�!& ^&')��& H��1� ,"���@� ���B ., ^&')�]& C�Q ~us+ p�W��� ,

 pW� "\ GS� KZ�1 v�)\ "\ Y U'\/, ��#!& GS� G!�#�� H��aW� H�'\� ,��#!&
c�\ uD "�U1"? 

�� − %& HT{U C�T�� .D& �u�E& ��[ K'� =����A > 
" ???%���D *���T�E& .��, f�����\< ���T�  "��q` P���� :D *���T�E& ,H��D�)\ Y H��D %& ���q1 ���T

 H!'�U .� ��&'��� G�S� H�&'T� ~'  H��aW� H�1 ., C,L& cS� H�S� oTh1� ,
 ��T\ *'S,��� ��A ��, ��S#� ,&'��\ �T��1 �0#, H��aW� 'A� ,H(Sq GS� pS� ,H[��®= 

��� 
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 H��!'� Y n��!< .���D o��Th}��d �����1 C)��� p��  �UL&� j&��Tk��!& t��Sq N/��!& '��A5 � 9 3 34 4 4 4 49 3 2 3 93 3 33 3 93 5 �9
 ^�Tk�!& .�, KZ��� ��,� �0�, ��F� �,� �UL& p  �S� �, �S#� ��#!& GS� e')�&4 3 9 3 5 3 2 3 5 2 23 3 3 5 3 5 2 3 34 4 45 3 2 34 2 23 3 3 32 4 3 4 4 3 3

��bD *'ST#� �TD %&� �)�\ �, .�1 ��#, 'A� �0�  ��#� �,�� 3 3 2 3 2 3 5 34 3 2 33 3 55 2 3 3 3 3 3 3 5 2 34 5 5 2 5 3 5 4{"? 
�� −HT{U pWA/!& *�T�� .D PT{1 .D PTa, K'�  %& =����A > 

 ,H�[�� G�S� %& '�S� j��Wd+ Y ���#!& v��)\� '�S#!& v��)\ pWA/!& ��,E& c�Q
 CD�ab��!& K&'���1� C�k��!&� v���)�!& .��, C��!`L& H���  ~����� ,H��TS#D H��(Sq o��, H���1�
 .�� ���ThE& G��{� ,H���,� .�, g���� G�!+ �S#!& "A1 ., �AP#D .,� .�#D�)!&�

H�[�� ~'�  G!��#� %& *1 GS� �0�, ���\H�TS#D t�SF!& o�,� , ? ^���d1 Y H�!�� ��T,�
 'S#!& HD�)\" H�[�� ~'�  ,^���[L& G�S� K��� G!��#�� xU��W� NU��W!& *1 GS� KP���

 G!��#� H�!'� C���,L�D K��{ ���B ,P�$T!&�} ]� �UL&� j&��Tk�!& H����\ o���3 3 3 6 3 33 2 3 9 23 4 4 45 5
��:#!& pS#!& 'A� �T0:�{ f`���5 34 43 3 3 3 5 5 52 26 4 5 5 2 5 3{"? 

�� −  %& HT{U ��(!& .D& .�P!& �T[ ��,E& K'�=����A > 
 C��Sz#T!& �Z��B G��S� C�,u���E& �'���$!& ����T)h+ H��D�)\ ����(!& .��D& ����,E& c���Q
 v��)�!& .�, C!`L& ~�k  ,H(SF! H)�#,� H[�� GS� %& 'S� C!@k, *��W! C�T0$!&�

� G�!+ ^��TS#!& �D��\1 .�, �AP�#D .�,� .�#D�)!&� CD�ab!& K&'�1� C�k!&� .�, g���
 t�&'b�!& H�D�)\ "T)�[& ��T\ ,n�!< G�S� �0��, ����\ .�� ���ThE& G��{� ,H��,�

C!@kT!& f/A ���(� Y ����\ K'b  GS� C� �R!& C� ��!& H�P�b�� ,CS��T!&? 
�� − %& HT{U pSW�a!& ghU .D& K'� =���A > 

t��S� ] ��k��)D C��#T!& &��k�  .�/�!& G�S� G!�#� %& HT{U ghU .D& `U P��w %��D 
*'!'(� .�/!& �A� "h�Z� : C��T0$!& ., C�!'Sa!& �A� ,*��, "\ Y H�&/D %& *+

�A'a� �a� .,�? 
G!�#� %& HT{U K�(  :" p�W�!& v�aQ1 .�� �!� � �'b��!& f/�A .�, *'�T0��

= 

��� 
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= 
 H��!uh� %& C��T:� C�� �#, n!/��D *�P��)k��� ,���| `&���T!& ��ab��!& G���#T!& ����B

| H)s�{+� f`�W� GS� H�us&� H�D *�`&`Z��  ,�0y��P! H)D�h+� H�PD�� ., HD��� �
 ��d ,H����� ��@�\ H���PW#�� ^��a)��&� C�W�&�,� C�D�0,� ]uh+� �T�:#�� % C�Rq8 8
 Y H�)W�A� %& C�T:� m�#��� ,fPb�� HT0  ��)�&� H�U� "� ., �AP#D  P{

 ��Z�  ,��:�!& �'��� ��0�!& C��PD �0��S� f���),& V��!& e�� *1 `&U1� fUPQ f/�A *1
 C��T0$!& .�, cy&'s n!< G�{ �T\ *��, "\ Y H�&/D %& *1 GS� KP� �'b�!&

&��W\ &'S� *'!'(� �T� G!�#� ,�0( &� .,� C!Z)#T!&�8 8? 
 CD�ab!& ., �0SW� *�\ .T! �zq �, £[ &/A�¶ HD�R�� ��, o�W)� .�T, ^]�A� ,
 pW�!& U/{ P�� ,HS��@� ^��)D&� C�)�!& ^��)D& H�, ��{ Y �0��, t��)T!& CR�y�� ��P

H�S�? 
 %& v��)\ Y j���©D P����!& �APb�� o�, ��Q�(!& ��0T0�D f'T0  �TD �;�1 &'(S#��8

 G!�#� H!'� "�, G!�#�}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ H!'�� } C�dud e'$� ., *'�� �,� 43 3 5 53 2 23 3 3
�0#D&U 'A ]+2 35 5 34 5 9 4{ 

�+ /����{ cSk�!& ^��TS� ., K�� ., K�(  n!/�D &�Pb��� H�TS#D ��0#, H��1 `&U1 ��T
*-�(!& ., HT0  ]� H!�� �0SW� P{1 .�� �! �T, n�!�1 K�� �, K�zD+? 

 H�!'� "���@� Y .�#D��)!&� CD�ab�!& .�, ^��TS#!& ���Th+ f��B� �!& PW� .D& G�{�
 G!�#�}�)�\ �, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{K'�� `U H�D &�Pb� &/A "\� ,HTS� `&�T!& *1  .�, 

*��, "\ Y H�&/D G!�#� H�+ K��"? 
�� − %& HT{U *�q .k{ t�PQ K'� =�����A > 

" %& K'���U C���� f/��A� ,f���q- G��!+ H��!�1 .��, %& v���)\ &/��A�� �u��\ &/��A� ,
 %& *1 Y ,�A��� �1 i�� '�A ��TD n�!< K` P�� ,C�TyL& �y���� ,.�#D��)!&� CD�ab!&�

 e')�& ,j&'Tk!& ~'  ,��#!& ~'  H��aW�,H(Sq ., .y�D ,H[�� GS� ??? '�A�
= 

��� 
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&'��\ �T��1 �0#, ? C��& f/A G�#, .� "�� �T! `�T{ .D ��#� K��} .�1 ��#, 'A�3 3 3 32 3 2 35 5
�)�\ �,2 35 2 5{�A��#, = :HTS#D C� �q H�S� G�F� ] H�1 > ,tSF!��D �S)F, H�1 f��#, ��!�

1� C�,L& cS� H�S� oTh1 �, �uq 'A� ,C�S!& HWh'� ] &/A *r  �u�q� ,��0)Ty
tSF!& H�S� %& �z  �, ???−K�� *1 G!+− ???: �C�!`]& .�, C�k!&� v�)�!& Y �, "� 

 f'��` Y p�S� H��aW� H�r  ,H)��' � f'S� ., �\< �, Y��� ] H)�#,� HD�� GS� C!&P!&7 ®
&Ph ����\ n!< Y �`U&'!& ��`�{L&� ,f'S� Y g����8 7 5?"? 

C!@k,: �Q Y V��!& K&'�1C�#T!& C 
 Y K&'��1 .�, @R�� ��T  ,'�S#!& C!@kTD t�d'!& �0!�b�& C�#T!& C!@kT! *1 �'S#T!& .,

C�#T!& C!@k, Y �0k�h ., K&'�1 "D�(T!& Y �0�S� g��� 'S#!& C!@k,? 
pA K&'�1 C#DU1 GS� ��(T!& &/A Y V��!& ~� & P�� : 

K�L& K'(!& : C��T$!&� C�k!& "A1 K'� 
*'!'(� : %& *+ ;H�(Sq .�, .y��D ,H�[�� G�S� ')k, ,H(Sq GS� K�� ,H�&'T� ~' � �

C,L& cS� ��Th+� C�k!&� v�)�!& n!< GS� K` �T\? 
¡��!& K'(!& :������ C�T0$!& CSz#, K'�? 

*'!'(� .�/!& �A� : .��W, ]� ,H)a� ]� H�'  ]� ,HhU�q ]� �!�#!& "q&` 'A ]
P� &/A �0!'(D �A� ;H! ���a, ]� ,H! '�SF� ] .�/�S!& .�SD��()T!& .���Q'!& &'�� 

 ,C�S�!�D f`'h� p�� G!+ n!< �| e`1 G){ ;H�WR)!& p�� Y &'�!�D� ,�T0�, `'h',
 �0���, ���D�A C��!�(T!& f/��| &'!���� ���0  ,f'0WR��� *1 �0���, C�R��q n��!<�8− P��{ G��S�

�0T��− ,�T�k�$� *'�P� �T\ �0�  *r  ;Z�a!&� ,*��T!&� ,C0$!& j�Wd+ ., 8 9 7 '�A�
&'!�(  ,H�WR� :C�S�!�D v�W!& Pk� .a�  ,j��b!& p)W�, �ZS� �, `'h'!& Y ��,ZS�? 

 ,C���S(� ����1 &'��T�� ,���${ G��S� &/��A �0!'��� Y K'��(!& &/��A v�a��Q1 P�)���& P����
 .�, "��!` N1 ^]��0! ���!� ,i�� "�\ G�S� C,P(, �A'S#h� �A'�P)D&� �A'k�1
= 

��� 
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= 
 n!< Y� ,&/A �0!'� CaQ GS� C�k!& �1 *-�(!& C��T�� .�D& �u��E& ���[ K'(�−

%& HT{U− :" ,C#�R�!&� ,�U&'F!��\ ,�'b��D *'�k�T)� P�� �P�W!& "�A1 o�Th�
 C�TS\ ^���W�L& .�� ��0#, ���! ��r�  ,C�T0$!& ]+ ,�A��B� ,C�h�T!&� ,C�UP(!&�

p��!& Y H�'!'(� �, t &'� �P{&�"? 
�!��!& K'(!& :C�T0$!& C�!'S{ K'�? 

*'!'(� .�/!& �A� : *+*��, "\ Y H�&/D %&? 
�0,&'�� ,�0)� 'Q� ,�A`�W� C�T0$!& ., ���\� ,C�U�$�!& K'� &/A�9? 

*'!'(�� :j��'SFT!& `'h� .�� H�+ ? *@�D *'Sy��(!& `'�h'!& �P{� "A1 H!'(� �T\
`�a�]&� K'Sa!& ., �W\�, H!'� *'�� .,� ,P{&� `'h'!&8? 

b� *'!�@)�� v�(!&� C�#T!& �'b�D *'$)a� �A� "�\� ,^&')��]&� 'S#!& �'
�0�S� C${ HD *'$)a� i�? 

oD&�!& K'(!& :�'b)!&� �u�!& "A1 ., cy&'s K'�? 
*'�!'(� ^]�A� *��, "\ Y H�&/D 'A� ��#!& ~'  H�&/D %& *+ *'!'(�� : ��(� ���+

 �A��\< c�y&'s K'�� &/�A� ;f�A��� .�� ��0�, &P�{&� ��b�� ]� �'b��!& f/|8
E& j]���(, Y N�#��[L& C�T!�k��!& .��, C���y�s �u��\ Y `'��h', '��A� ,.��,u���9

 ��, o�, ,�TA��B� *�h�D .D&� ,p�T!& g!�s pD1 �u\ Y �, &/A HWR�� ,C� 'b!&�
����)!& ., �A��\1 �u\ Y? 

 .�, ��0)�!�F, .�� P�#D1� ,�'b��!�D nk�T)!& G�!+ v���1 *�\ *+� c�b!& &/A�
 �! ¡��!& c�b!& *r  ,�!��!&� ¡��!& .���b!& ��0�!�q "�D �'b��!& .�, ����[ oW)�8

�0S\ ? �'b��D t�S#�� C���WT!& C�T�aT!& ������!& �'b��!& x�� �!��!& c�b!&�
�0���#, H�S� m0W)[& CS�S�? 

K�� ., "�  ;�;�1 �!�B H��! ;�0S\ �'b�!& m#W�& ��1 K'(�  ,c�b!& &/A �,1�8 :
= 

��� 
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 ����Th+� C�k��!&� v���)�S! c!���F, '��0  ,*����, "��\ Y H���&/D %& *+ C��,L& cS���
�����!& C!`L&� K'(#T!& ���b!� ;f`�W� H�S� %& �z  �T! H)�!�F, o, ,�0)Ty1�? 

*'��!'(� ,C;�����), ]&'���1 *'��!'(� ^]���A�8 :����#!& ~'��  H���+ ?*'��!'(�� : g�b���
 *1 �'S#,� f��B� g!�s 'D1 n!< "�, �\/� �T\ ;�U�#!& gS� g�b�\ H�, ��#!&

&� C �#T!& H�, HW�b� �U�#!& gS�n!< oW)� �,� ;*�T�E? 
&'!���� *r��  :�0!'��� &';��(� ,n!/��\ ����#!& *+ :����#!& ~'��  Hk���� H���+ ? &'!���� *+�

CQ�q K'Sa!�D ]'� n!< *�\ ;.� U�#!& v'S� Y H�&/D H!'SaD8? 
 C� 'b!& ., C�y�s o�� P��− Y U'\/T!& fP�{'� Y .��y�k!& K���, g{�Q G){

K���T!& �q-−K'Sa!& &/A "�, Y ? 
�D�p!�)!& 'a�!& GS� C�#T!& C�Q Y V��!& c�&', m�S)q& K&'�L& f/A GS� ^�8 : 

K�L& K'(!& :C��T$!&� C�k!& "A1 K'�? 
 H�, *'�y�D �A� H(Sq ., .y�D H[�� GS� ')k, H�1� H(Sq GS� %& 'S� &')Wd1 

��S� G��F� ] �0��S� o�Sz, H�(SFD �!��� %& *1 ��0�, `'b(T!& %& C�#, *+ &'!��� H
�A�,1 ., ^p[? 

" ��S�S! c���a� ���B .�, ,C�k!&� v�)�!& HD ^�h �, o�T$D &'�,-� &')Wd1 &/| �A�
 *'�y��D ��A� H�(Sq .�, .y��D ;H�[�� G�S� H�&'T�� ~'  %& *1 &')Wd1 ,H#�&', .�

H�,? 
 ,C�����!&� P���@)!&� �b��!�D H�y��!�1� H�y��W�1 o,� ,HTS#D �,'T� `�W#!& o, �;�1 'A�8 8

�;�1 'A�8�| �!�� H�1 GS� C!]` e'$�!& C�- p�  ;g�$, g��� "? 
 ��Z�!& &/�A &'�SzD1� j&/�!& C�#, �| `&�T!& *+ K�� ., ��� GS� C�k!& "A1 `U P��

�0�, �P�P� f'h� ., : 
]�18 : ��| `'b�(T!& *1 GS� �0���� K` C�k!&� *-�(!& Y �`U&'!& C�#T!& �'b� *1

= 

��� 
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&� ��b�!& �1 �usE&� �S#!& C�#,P��@)!? 

����d : CTS\ *1=o�, > �u��!& ~���� *+ ��d CW{�b�T!& t�Sz, P���� ��0�us+ K��{ Y
�TA CW{�bT!& ., .��'� j`P{ C�#T!& �'b�� ,CW{�bT!& �'� `Pa� : 

��S#!& C�#, �? 
�P��@)!&� ��b�!& C�#, �? 

��!�d8 :��! C��#T!& j���- ��k��� �0�� "(� .�/!& C�k!& CTy1� cSk!& ^�TS� o�Th *+ 
�u�!& "A1 ., C�P)WT!& .� ]+ "(�� �! ��k�)!& &/0  j&/!& C�#TD �A��k��? 

�#D&U8 : P0R��� &Ph ����\ H[�� GS� Hy&')�&� %& 'S� j�Wd+ Y C���R!& �'b�!&8
j&/!& C�#, C�#T!�D `'b(T!& *+ K�� ., ��� `�k�D? 

¡��!& K'(!& :.�SD�()T!& .��Q'!& %& .� G�� .,: 
'(� ^]�A�*'! :*'�!'(�� ,^p�[ ���#!& ~'�  ]� ,^p[ �!�#!& ~'  ��! : ���!

 H���  u��q&` '��A=�!���#!& N1 > .��, *����, Y ����!� ,H���  ]���{ ]� ,H���� ���hU�q ]�8 8
C��,L&? 

 ,�����!& C���u�!&� ,C��#�[L& N�q@), ., cy&'s� C!Z)#T!&� C�T0$!& K'� &/A�
C��s�W!& Cz,&�(!&�? 

W� %& .� &'�� �T! ^]�A� �!��#!& "�q&` ] H��+ &'!��(  ��#�Th .��Q'!& G!�#�� xU�8
 *L C��#T!& C��Q Y .��#, K'�� ��0! .�� �! ��P#T!�D p!�)!�D f'0W[� HhU�q ]�

 %& .� j��b!& o�Th p�� GS� �y�� �0WA/,¤ 
�!��!& K'(!& :K��� C��&/!& C�#T!�D C�#T!& �k  ., :*��, "\ Y H�&/D %& *@D? 

!& C�!'S{ �A� �'b�D &/A �0!'(! &'$){&� C�T0$"C�#T!&"� "v�(!&" �`U&'�!& 
G!�#� H!'� "�, ����!& *-�(!& Y :} p�  ��,� j&��Tk�!& p�  ��, ��S#� %& *1 ��� �!14 4 43 3 9 3 5 3 23 3 23 33 3 9 33 3

`�� '�A ]+ Ck�Tq ]� ��0#D&U '�A ]+ Cdud e'$� ., *'�� �, �UL&4 � � 43 3 2 2 3 3 23 3 5 5 3 3 2 25 59 94 43 4 3 3 5 53 3 4 3 2 ]� �0��3 52 5
= 

��� 
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= 

 *+ C,��(!& �'� &'ST� �TD �0�W�� �d &'��\ �, .�1 �0#, 'A ]+ ��\1 ]� n!< ., G�`19 5 3 34 44 4 4 4 43 3 3 2 9 3 2 3 33 2 5 7 3 5 3 3 3 2 22 53 5 23 54 3 5 33 23 3 35 9 3
��S� ^p[ "�D %&� 4 3 �

2 3 7 5 4 3{ G!��#� H!'�� ,} %& .�, *'�F)k�� ]� V���!& .�, *'�F)k��4 3 3 34 43 5 3 52 23 32 23 34 9
�3�0#, 'A2 35 3 3 5{ G!�#� H!'�� ,} ��d ����1 C)�� p�  �UL&� j&��Tk�!& t�Sq N/!& 'A9 2 3 95 � 9 3 34 4 4 4 49 3 3 3 33 3 93 5

 ^�Tk�!& .�, KZ��� ��,� �0�, ��F� �,� �UL& p  �S� �, �S#� ��#!& GS� e')�&4 3 9 3 5 3 2 3 5 2 23 3 3 5 3 5 2 3 34 4 45 3 2 34 2 23 3 3 32 4 3 4 4 3 3
.�1 ��#, 'A� �0�  ��#� �,�3 3 3 3 3 5 2 32 33 2 3 5 35 5 4��b�D *'�ST#� �TD %&� �)�\ �, � 3 3 2 34 3 3 35 2 34 5 5 2 5{ G!��#� H�!'�� ,} <+2 4

��#, %& *+ *Za� ] HW{�b! K'(�3 3 2 33 3 9 2 3 54 3 4 4 44 5 3{ G!�#� H!'�� ,} ��, ��S#�� *�k��L& ��(Sq P(!�3 5 33 3 32 3 33 2 23 2 34 3 3
U'!& "W{ ., H�!+ v��1 .a�� Hk�� HD V'�'�4 3 2 3 2 2 5 5 2 3 5 32 34 4 4 44 3 5 22 2 53 3 35 4 4P�4{ G!�#� H!'�� ,} p�  N/!& 'A�4 4 9 3 35

����S#!& �����a!& '��A� H��!+ �UL& p�� � H��!+ ^�Tk��!&5 5 2 3 94 3 3 3 3 32 2 3 34 45 � �4 44 3 4{ G!���#� H��!'�� ,} p��  %& '��A�4 5 3 35
�UL& p � j&��Tk!&4 2 3 93 4 43 3{? 

 ,j&/�!& v���� j&/�!& C��#, �'b��!& f/�| `&��T!& *1 C��T0$!& C�!'S{ ��� P��
&'!�� n!/S  :*+*��, "\ Y H�&/D %& ? 

�0�S� `�!& : 
 "\ *1 &'��D� j���& f/| �0!]P)�&� C�T0$!& ^]�A ��� cSk!& ^�TS� "zD1 P�
 ] ��| &'!P)��& p�)!& C�#T!& �'b�  ,�0�S� C${ C(�(a!& Y 'A HD *'$)a� i�

 C�TS\ *L n�!<� ,^]��A H�T�� ��, G�S� K&'�{L& ., K�{ N@D KP�=o�, > C��! Y
 v�#!& ���S  m�(Ss& &<+ p�A� ,�q���D ��zS)F, .���R!& P{1 *'�� *1 p;)(� ]8

 .��T� .�� �&<��a, �1 C���T, v'h� ��B ., C(SzT!& C�U�(T!& ]+ C�S!& Y �A�A��
G�#T!& n!< Y C�U�(T!& GS� m!` ¡�#T!& ., G�#TD jP�� &<r  ,K�T[ �1? 

�&� o��&', Y C�k�!&� v��)�!& Y "T#)��& P�� C��#T!& ¢�!� o��', "�\ Y m;�)
 o��', "�\ Y �0)!]` �u)q& gkaD n!<� ,�q�& o�'T!& Y �0;)(� �! &U',18

�TA .���#TD *-�(!& Y j`U� P� pA� : 
K�L& G�#T!& :C,�#!& C�#T!&? 

= 

��	 
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= 
 �!���� .T��0,� ,�0��S� P�0[ H(Sq GS� oSz, '0  ,HTS#D ��#, %& *1 �| `&�T!&�

'(D �`&�T!& pA C�#T!& f/A� ,�| G!�#� H!} j&��Tk�!& p�  ��, ��S#� %& *1 ��� ��!14 43 23 9 3 5 3 23 33 3 9 33 3
 '��A ]+ Ck��Tq ]� ���0#D&U '��A ]+ C��dud e'��$� .��, *'���� ���, �UL& p��  ���,�3 3 5 5 3 3 2 2 35 59 94 4� � 4 43 2 2 3 3 2 33 4 3 3 5 53 3 4 3 2

\ �, .�1 �0#, 'A ]+ ��\1 ]� n!< ., G�`1 ]� �0�`��3 23 2 3 3 2 5 33 5 3 3 3 2 2 3 52 3 3 35 9 4 3 33 4 4 43 &'�ST� �TD �0�W�� �d &'��5 4 3 53 2 94 5 7 3 5 5 5
��S� ^p[ "�D %& *+ C,��(!& �'�� 3 34 3 �

2 3 7 25 94 3 4 4 43 2 3{ 
 ^��TS� o�Th1 n!/�!� �S#!��D ��0T)q� �S#!��D C���& �)�) & P�� G!�#�� H��aW� %� 
 H��1 '�A C���& ��k��� *1 G�S� *-��(!& ��k��� �0��� "�T{ .�/�!& .�#D�)!&� CD�ab!&

 ,HTS#D �0#, .�D&� ,p���TSz!& ���T� '�D1� ,��!& P�W� .�D& ���ThE& &/�A "(� P��
��(!& .D&� ,C�T��? 

C��& f/A �A�� Y .��!�FTS! C${ u  &/A GS��? 
 G!�#� H!'� Y ^�h �, �;�1 n!/\�8} C)�� p�  �UL&� j&��Tk�!& t�Sq N/!& 'A4 4 4 4 49 3 2 3 93 3 3 33 3 93 5

� ��#!& GS� e')�& �d ���13 94 2 2 93 32 3 3 3 5 � 3 .�, KZ��� ��,� ��0�, ��F� �,� �UL& p  �S� �, �S#3 3 3 5 3 5 24 4 45 34 2 23 3 33 5 3 2 3 52 4 3 4
��bD *'ST#� �TD %&� �)�\ �, .�1 ��#, 'A� �0�  ��#� �,� ^�Tk!&� 3 3 2 3 2 3 5 3 3 94 3 2 33 3 55 2 3 3 3 3 3 3 5 2 34 5 5 2 5 3 5 4 4{? 

H��us&� G!��#�� xU��W� %& ��S� '�A C��#T!& f/�| `&��T!& *1 GS� K&` C��& �A�:  
 '�A� ,^p�[ "\ �S#� ��#!& ~'  H�@D C��& f/A Y G!�#� %& �q1 P(  ,H(Sq GS�
 .���d]& .��D ���S  ,C��#T!&� '�S#!& .��D C���& f/�A Y G!��#� o�T$  ,��\ �T��1 ��#,

 'A� ,C)W!& �����e���� �T\K����L& ��P�{  :" �)��1 ��, ��S#� ���#!& ~'�  %&�
H�S�"? 

¡��!& G�#T!& :Q�F!& C�#T!&C? 
 %& ^����W�1 i��F� ����L C��Q�q m�T���� ,P����@)!&� ��b���!&� �u��s]& C���#, p��A�

 G!�#� H!'� "�, f^��!�1�}��#, %& *+ *Za� ] HW{�b! K'(� <3 3 2 33 3 9 2 3 5 24 3 4 4 44 5 3{ G!�#� H!'�� ,} *+9 4
*'�ka, �A .�/!&� &'(�& .�/!& o, %&3 3 95 4 4 42 3 3 2 3 35 2 35 9 9 3{? 

= 

��� 
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�� GS� C�#T!& f/0 P��@)!&� �b�!& .s&'T!& f/A Y �0T�{� �A�A? 
 "�h�Z� v��!& j&< *'��� *1 f�;�)(, ���! .�!�T#)��]& u�\ G�S� C��#T!& ¢�!�
 ���#!& ��F!& �����)! *���, "\ Y H�&/D H�1 C�#T!& G�#, *�\ '!� ,tSF!�D CzS)F,

n�!�1 *�` fP��@�� f�b�D ^]�A o, H�1 G�#T!& .�!� ,��F!& �F!&�? 
)��& �,1� G!��#� H�!'(D �0!]P} Hk��� H�D V'��'� ��, ��S#�� *�k��L& ���(Sq P�(!�5 5 2 3 5 32 5 3 2 33 3 2 24 4 5 3 2 3 34 3 3 34 3 3

P�U'!& "W{ ., H�!+ v��1 .a��4 4 44 3 2 3 2 2 5 5 2 32 34 4 3 2 3 3{H�!'(D C��T�� .D& �u�E& ��[ H�� v�h1 P(  , :
=P�� �T\ H)�yu, v�� �1 H��aW� HD�� �| `&�� *1 �,+ 'SF� ] C��& f/A *+ c�S)q& 

 n!< Y V��!& 
C�yuT!& v�� �| P�U1 *r  : H!'� C��& ., n!< "�!P } "�W{ ., H�!+ v��1 .a��4 2 3 2 2 5 5 2 34 4 3 4 3 2 3 3

P�#� K�TR!& .�� .�T�!& .� *��(S)T!& G(S)� <+ P�U'!&� 3 34 4 43 7 9 24 3 57 4 4 43 33 3 3 32 3 2 3 24 3 4 4{ N/�!& v��(!& n!< �k�  
� %& *'��  ,*��(S)T!& G(S)� .�{ 'A ��� Y �TD H��aW� 'A HTS#D �q1 P� H��aW

 ,*�k���E&}P���U'!& "��W{ .��, H���!+ v����1 .��a��4 4 44 3 2 3 2 2 5 5 2 32 34 4 3 2 3 3{ �&����!& C���yuT!& v���(D ���q1� 
 ,H�, .�W���!&}P�U'!& "W{ ., H�!+ v��1 .a��4 4 44 3 2 3 2 2 5 5 2 32 34 4 3 2 3 3{ f/�A *'��� ��k��)!& &/�A G�S�� 

 G!�#� H!'� "�, C��&}Wka� �15 23 23 3 �0�P! ��S�U� GSD �A&'$�� �A�� oTk� ] ��1 *'2 5 5 2 2 9 3 24 2 33 3 3 93 5 33 3 3 2 3 55 5 4 3 3
*'W)��3 25 5 3{? 

 G�S� K` C��& Y ~��k!& �A�� *r  ,H��aW� HD�� C��& Y v�(!�D `&�T!& *�\ &<+ �,1
 C���& ~���� Y �S#!& ¢�! `�U'! n!<� ,HTS#D HD�� ��A HD�(D `&�T!& *1} ��, ��S#��3 5 3 2 33

'�3 5Hk�� HD V'�5 5 22 3 4 4 5 4{?> 
 G!��#� H!'(D �0!]P)�& �,1�}�UL& p� � H�!+ ^�Tk�!& p�  N/�!& '�A�4 2 3 93 4 4 43 3 3� 3 94 4 5{ G��#T  ,

C��& :��!& P�W� .�D& K�� ,�UL& Y ., H!+� j&'Tk!& Y ., H!+ 'A N1 :" g�h' 
 H�!+ ^�Tk�!& Y H��1 n�!<� ,H��S� o�T)$T!& ��ab�!& G��#T!& G�S� C���& f/A "T{

, "�A1 K��� n!/�\� ,�UL& "A1 ., `'W#, H!+ �UL& Y� ,^�Tk!& "A1 ., `'W#
= 

��
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��k�)!�D �S#!&"? 
N�h�& K��� :" "h�Z� H!'��}�UL& p � H!+ ^�Tk!& p  N/!& 'A�4 2 3 93 4 4 43 3 3� 3 94 4 5{f���#T   :

 ,j&'Tk!& Y PW#� H!E& 'A� ,�UL& Y ., H!+� j&'Tk!& Y ., H!+ f�\< "h H�1
!E& 'A�^�TS#!& f�k  &/�A ,�UL& Y PW#� H"? 

H!'� �`�)� .� C��& f/A f��k�� Y fP�kD N�h�& e�U� :" ,^�Tk!& Y PW#� H!+ 'A
�UL& Y PW#� H!+�"? 

 G!�#� H!'(D �0!]P)�& �,1�}�UL& p� � j&��Tk�!& p�  %& '�A�4 2 3 93 4 4 43 3 3 35 5{ �A�k�  P�(  
 H�1 f��B� PT{1 ��,E�\ �S#!& CTy1�UL&� j&'Tk!& Y `'W#T!&? 

N�h�& K��� :" t�a!& "�A1 .�, ��S#!& "A1 P���} p� � j&��Tk�!& p�  %& '�A�4 4 43 3 3 33 9 5 5
*'Wk���� ���, ���S#�� �\���0h� �\���� ���S#� �UL&3 2 35 2 3 2 3 3 24 43 5 2 3 2 9 5 23 33 35 5 4 3{ t��a!& K���� ���T\ '��A } ���S#�5 3 2 3

�\��2 95 4{ ,H�[�� G�S� "�h�Z� %& *1 .�k�!& H�D j^�h �T   o��T$D ���a, H�TS��
*'T)�� �, �S#�� K'(!& ., �0$!& �S#�� ,*'�S#� �,� *��k� �, �S#� ,H(Sq"  

 ��0  ,n�!< P;D �A��\1 K'(� *��, "\ Y %& *1 &'T�� .�/!& ^]�A *1 �S#!& o,
 ]� H�hU�q ]� �!��#!& "�q&` ] %& *+ *'�!'(� C��,u�!& HWR�!& Y �A��:� K�{ Y

H)a� ]� H�' ?A �T\ Y '�A *'�!'(� �AP�W#� Y� ,K�L& gA/�T!& v�aQ1 K'� '
*��, "\? 

C��T�� .�D& �u�E& ��[ K�� :" f��:� K��{ p��  ;.�!'�(!& .��D o�T$� �0��, ����\�
K'�(�  ,��T0�S\ .�SD��()T!& .��Q'!& gSkD K'(� H�aD� : ]� �!��#!& "�q&` '�A ]

K'(� H0!@�� fPW#� K�{ Y� ,HhU�q :F� ] *��, "\ Y H�@D£[ H�, 'S"? 
�;�1 K���8 :" eP�0!& K��T\ ��T0�, "ba� C�k!&� v�)�!& *1 n!< Y �,L& ��Th�

 c���a� .�� ����1� ,t�a!& ���W�& Pb��� ,H��W� C��� %& v�)\ �DP� .T! U'�!&�
H���-� %& ^�T�1 Y `�a!E&� ,H#�&', .� �S�!&? 

= 

��� 
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 ;C�)W!1 �;�#D H;�#D ������ n�!< .�, ����[ *1 g��a!& gka� ]�8 8 K'�(� *1 "��,
"y�� : H�!'� .�, �A��:!& H��!�F� ��#!& ~'  %& *1 ., C�k!&� v�)�!& Y �,} '�A�3 35

�)�\ �, .�1 ��#,2 3 2 35 2 5 3 32 3 5{ 
 H!'��� :"H�0h� "�W� %& *r  �ub!& G!+ �\P{1 ��� &<+" &/�A *r�  n�!< '�a�� 

�SB? 
�D %& o�Th ��T\ ,C�(�({ ���#!& ~'�  'A� ,C(�({ ��#, %& *1 n!<� H�!'� Y ��T0�

 H��aW�} ���#!& G�S� e')�& �d ���1 C)� p  �UL&� j&��Tk!& tSq N/!& 'A4 2 2 9 2 3 93 3 3 3 32 3 3 93 33 95 � 9 3 34 4 4 4 43 3 5
 '�A� ��0�  ���#� ��,� ^�Tk�!& ., KZ�� �,� �0�, ��F� �,� �UL& p  �S� �, �S#�3 3 3 5 2 3 3 3 3 5 3 5 25 4 4 4 45 3 3 9 3 5 3 2 3 53 3 3 3 34 5 34 2 2 2 4 3 4

\ �, .�1 ��#,5 3 2 33 32 3 5��bD *'ST#� �TD %&� �)�� 3 3 24 3 3 35 2 34 5 5 2{? 
 p�W�!& K��� ��T\ ,���\ ��T��1 ���#, '�A� ,^p[ "\ �S#� ��#!& ~'  H�1 �q@  � Y

K���L& ��P{ :"H�S� �)�1 �, �S#�� ��#!& ~'  %&�"? 
 C��TS\ *1 n��!<�=o��, > C���U�(T!& ]+ ���A�A�� C���S!& Y ����S  m��(Ss1 &<+ C���S!& Y

 ��B ., ,C(SzT!& G��#TD jP��� &<r�  ;K�T[ �1 .�T� .� �&<�a, �1C��T, v'h�
G�#T!& n!< Y C�U�(T!& GS� m!` ¡�#T!& ., ?K�(� H�r  : ���#, �T(!&� ��k� ��!� �,

��#, �$�!&� �1 ?K�(�� :n�1U ~'  *�\ *+� ;n! H)#,�$T! p#, ��)T!& &/A ? %� 
C(�({ H[�� ~'  'A� ,C(�({ H(Sq o,? 

 f/A �d=C�#T!& >K��� ��TS  `U&'�T!& gk�aD ��0,��{1 cS)F� :} p�  ��S� ��, ��S#�4 5 24 3 33 5 3
�0�, ��F� �,� �UL&3 5 32 4 5 3 22 3 4 3 2{ H!'� G!+ }�)��\ ��, .�1 ��#, 'A�2 3 2 35 2 5 3 3 3 32 3 5 5{ v��zF!& �A��� K` 

 �!��� .T��0,� ���S� P�0[ ;���S� oSz, H�1 �A�;)(,� C�#T!& f/A ��{ *1 GS�
��D ?cSk!& K'� G�#, &/A� :H)(�({� v�zF!& �A�� &/A� ,HTS#D �0#, H�+? 

 H!'� Y n!/\�}��0#D&U '�A ]+ Cdud e'$� ., *'�� �,2 3 35 5 3 3 2 24 5 9 4 � 43 3 5 53 3{ H�!'� G�!+ } ��0#, '�A2 35 3 3 5
&'��\ �, .�15 3 3 3 2 3{C��&? 

= 

��� 
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 pW�!& K�� �T!� � U���!& Y HW{�b�!}���#, %& *+ *Z�a� ]3 3 23 3 9 2 34 3{ ��({ �;��1 &/�A *��\ 

 GS� �b��!&� ,�u�s]& C��#, ���A C��#T!& f/�A ���{ *1 GS� K�a!& m!`� ,f�A��
P��@)!&�? 

 G!��#� H!'� n!/\�}*'�k�a, ��A .�/�!&� &'�(�& .�/�!& o�, %& *+3 3 9 95 4 4 42 3 3 2 3 35 2 35 9 9 3 4{ H�!'� n!/�\ 
 *�U�A� G�'T!}eU1� oT�1 �T�#, p��+3 3 2 3 33 33 5 35 4 9 4{ ��0T�{� ,��A�A�� G�S� C��#T!& ���A 

 YP��@)!&� �b�!& .s&'T!& f/A? 
 c(k��!& ~'��  .��, f'��D1 H���S� ��R���  G���W�  H����F� .��, pWb��!& G��S� "qP��� P����

K'(�  :n�!< '�a�� ����{ ��1 �1 ,��A ��1�1 n#, ��1 ;cF� ] ? C��#T!& G�S� H�0W��
 U��Q ��TDU� ;�A�;�)(,� C��#T!& .��D ~���  ;f����T!& o� ` K��a!& ���aD CWh'T!&

S)F�  ;�A��#, ., �A�;)(,o�&'T!& �u)q�D c? 
 ¢�S =C�#T!& > o��', "�\ Y p;�)(� ,o��&', Y C�k�!&� v��)�!& Y "T#)��& P�

 �1 ,o��&'T!& gk�aD �0)!]` cS)F� *1 �,r  ;�q�& o�'T!& Y �0�;)(� ] &U',18
 �A`U&', o�Th .�D x�R, UP� GS� KP�−C��Q�FD o��', "�\ ��),& *+�− G�S#  

 *'�� *1 �A�;)(, ��! ��P()!&tSF!�D CzS)F, "h�Z� v�!& j&< ? P� K�(� G){
�A�A�� .� m �Q? 

 f'��h'!& ���#D .��, ���A��:��=C���`'W#!&� ,C���D'D�!& > "��Q1 Y �)\���[& *+� ���T�r 
 K��� ��TS  C��`'W#!&� C�D'D�!&}*�U��A� G��', vU .�T!��#!& vU3 5 3 5 3 33 3 7 3 3 74 3 2{ C��D'DU m���\ 

& C�D'D�!& GS� Py&� ��b)q& �0! *�U�A� G�', %& f��z�1 .�, *r�  ,tSFS! C,�#!
f��B ., "T\1 C�D��� C�D'DU f�DU� HDU P(  f��B Gz�1 �T, ��\1 K�T�!& .,? 

 H!'� n!/\�}&��$�� �0���$�� %& `�W� �0D v�R� ����8 5 34 2 3 33 7 5 3 3 5 23 5 34 4 4 2 8 3{ �} e���1 N/!& *�aW�3 2 53 4 9 3 3 2
8u�! fPW#D2 2 33 4 4 4{? 

T!& HD G�#� �U�� PW#!& *r  H!'� Y �T\ ,tSF!& �#�  PW#} j&��Tk�!& p�  ., "\ *+4 43 23 9 3 6 5 2 4
= 

��� 
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&PW� .T{�!& p�- ]+ �UL&�8 2 2 33 4 43 9 24 9 4 3 2{ .�T  ,*'��S)F� �d ;iF�  PD�#!& HD p�#� �U��� ,
 ���1 o, ,"T\1 H({ Y C ��E& m���  ,"T\1 H)�`'W� m��\ ]�{� �TS� PW�1 *�\

o�&'T!& o�Th Y C(�({? 
/A "�,� V��!& �#D �0�Tk� µ��!L& f=C��R, > p�A "A ,�0�  oT)kT!& n�R)!

 *'��((aT!&� ,���(  ¢���S!& Y C\�R��T!& "���W� .��, �1 C���s&')T!& ^�T���L& "���W� .��,
 ¢��S!& o��� ��T�+ C��S!& o�&� <+ ;C�s&')T!& ��h .� ChU�q mk�! ��1 *'TS#�

 C��s&')T!& ., �b)F, ��'� m��\ *+� ,x�RT!& UP(!& ^&�rD8 �0b��bF)D V@�D u� 
¢�SD? 

 *1 ������S� .�����,�=C������#T!& > j�������'SFT!& �&'������1 .�����, �'������ G�����!+ ��;������  
−8u���, C���D'D�!& C ����r\− %& *1� ,����#S! ]+ ����! ^pR��!& G��S� ^&')���]& *1� 

 C(�({ ] ,�� C�)a)!�D ]� K'�k!�D cQ'� ]� ,C�(�(a!& C��'�!&� 'S#!�D cQ'�
� 'A�, GS� *-�(!& *1 �S� &��$, ]�8c��a� ��B ., H�S? 

 v<��\ '�0  H��'a�� HD ��a� ^�Tk!& *1 G�#TD ^�Tk!& Y %& *'�� *1 �A'� ., �d
−f��B .� HS(� *+− K���� −H�DU Y fP�()�& *+− .�, &/�A ��0�� &P�{1 ��#T�� ��,� 8

 .�, *'�T0�� "�A .�TSk�T!& �y��� "��� '!� ,P{&� .� HS(� &P{1 ���1U ]� ,¢�S!&8
 H!'�U� %& K'�"%& *+^�Tk!& Y " *1 G�!+ �0��, P�{1 "�\ U`�W! H�'a� ^�Tk!& *1 

��!�WD �zF� �! HS#! ^p[ &/A K'(�"? 
oD&�!& K'(!& :*��, "\ Y H�&/D 'A� ��#!& ~'  H�&/D %& *1 K'(� ., K'� 'A�? 

 ����A�� ,G�,'��)!& <���#, pD@��\ �'b��)!&� �u���!& "��A1 .��, C����Th K'��� '��A &/��A�
', 'A� ,�T|�aQ1� ,N�dL& H���W�1� p��T!& g�!�s pD@�\ C�T!�k�!& �u�\ Y `'h

 ������ ��, �0,u\ Y Ph'� �T\ ,&/A 'a� G!+ ��R� �, H!��,1� *�h�D ��a!& pD@\
 e��� H��+� H�[�� G�S� ')k�, n�!< o�, H�+� ,*��, "\ Y %& *@D *'!'(� �0   &/A
= 

��� 
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= 
�a, ]� �k�$D ���! H��1� ,*��, "�D j&/!& `'h', H�+� ,c�\ uD U�bDL�D `�P

 K��� ��T\ C�,��(!& �'�� ^p�$� H��1 *'�T�Z�� ,C���TT!& ]� K'�Sa!& H�S� �'$� ]�
 G!�#�}nDU ^�h�3 6 3 3 3 3{ H��+ *'�!'(� .�/�!& �k$!& C)W�, �#D K'� HWR� &/A �0!'�� ,

H! C��� ]? 
C��T0$!& K'�� K'(!& &/A .�D ~��!&� : *'�)W�� ^]��A *1 '�A *���, "�\ Y %& *@�D

& ., ��'�� 'S#!& .�, ^]��A `'b�(, G�S� '�S#!& *'�)W�� u�  C��T0$!& ��,1 ,K'Sa!
C���WT!&� ��#!& GS� ^&')�]&? 

 m���\ ^&'�� ��0S\ �'b�!& &'#W�& P� &/A �0!'(D ��1 K'(!& &/A v�aQ1 ��Z��
v�� �1 C�#, �1 'S� �'b�? 

�0�S� `�!& : n!/�!� ,C��T0$!& �u\� C�k!& "A1 �u\ .�D &'#Th &/A �0!'(D ��+
�\����)!& Y C��B� @zF!& �A�� �0!'� *? 

 c!��F, '�0  *���, "�\ Y H�&/D %& *@D K�� ., "\ *1 Y .T�� '0  H�zq *��D �,1
 ,f`��W� H��S� %& ��z  ��T! H)�!�F, o, �0)Ty1� C,]& cS� ��Th+� C�k!&� v�)�S!

i�� p)!& j����D ^'ST, ����!& *-�(!�  ,�����!& C!`°!� K'(#T!& ���b!� G�S� 
 P�� C�k�!& *1 ��T\ ,H�(Sq ., H)�'��D� H[�� GS� Hy&')�&� H(Sq ~'  H�&/D %& 'S�
 C��yuT!& `'#�Q� �&��#T!& Cb(\ ,��`�{L& ., ���\ Y G�#T!& &/A .� mdPa�
 ^�Tk�!& G�!+ H�!�Z�� ,H�[�� GS� Hy&')�&� H�!+ ���!& ����� %& P�� ., �0!�Z��

uzD .�W� C!`L& f/A "�  ,���P!&H)�!�F,� K'(!& &/A *? 
 K]P)���]& &/��A @��zq �����D P��(  ,v���(!&� C���#T!& �'b���D ^]���A K]P)���& ���,1�
 N1 .��!��FTS! ���! H��1 ����D P��� ,C��T0$!& C�!'S{ gA/, GS� `�!& P�� H�uzD�

j&/!& v�� �1 j&/!& C�#T! �0S#h Y nkT),? 
K'�(!& &/�A ����� *��D �,1 :� ��r�  ,�0!&'��1 .�, ���&� '�0  K&'��1 .��D *'�#T$

= 

��� 
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 ��! ��q ��!< %& "�W� p  ��k��1� ��!&',@D &�PA�h� ]�(d� � ��q &����&2 � 2 3 2 2 2 55 5 3 5 5 5 3 8 33 2 3 3 3 3 33 4 4 4 4 4 4 44 4 4 3 42 5 23 4 8
 *'TS#� �)�\ *+3 3 25 23 2 5 2 5 4=��>?  

}��� ��q &������&8 3 4 45 2]���(d� 8 3 4 3{ ^�����B1 �1 ^��#���� ^����'�1 "����� �R��� ����B� �s�R��� 3 2 3 3 3 2 34 42 33 3 33 2 85 3 4 3 3 33 3
 C�©D Cq'k�, pA� ^&�( �4 3 4 3 5 3 32 3 4 3 33 5}^��#;!& GS� ��!3 3 3 26 33 3{ } ��k���1� ��!&',@�D &�PA�h�2 2 25 5 52 53 3 3 3 34 3 4 4

*'TS#� �)�\ *+ ��! ��q ��!< %& "�W� p 3 3 2 5 5 35 2 2 2 33 32 25 2 5 3 4 44{  H�15 9 3&'S���� 3u  ��! ��q5 33 9 3 3 52 2 3=�>? 

                                                                                       
= 

 ����#!& ~'��  H���+ *'��!'(� �U����� ,����#!& ~'��  H���&/D H���+ *'��!'(� �U���)  ,C;�����),
 �U��#!& g�S� g�b��\ H��  ���#!& g�b��− p��T!& g�!�s '�D1 n�!< �\/�� ��T\

f��B�− *r�  ,n�!< oW)� �,� *�T�E&� C �#T!& H�, HW�b� �U�#!& gS� *1 �'S#,� ,
&'!�� :!'� &';(� P(  n!/\ ��#!& *+��#!& ~'  Hk��D H�@D �0? 

 &/�A� ,���F!& K'Sa!��D ]'� n!< *�\ ,.� U�#!& v'S� Y H�&< K'SaD &'!�� *+�
.��y�k!& K���, g{�Q �0�,� C� 'b!& ., C�y�s H�  o�� �,?   

=� > K�Z�!& gW� �\<? 
K�� ;Ga;!& pD1 .� :�^&��D .�, m!Z�1 C�- K�1 :}�A�h� ]��(d� �� ��q &�����&4 3 3 38 3 8 34 4 45 2 &�P5

 *'TS#� �)�\ *+ ��! ��q ��!< %& "�W� p  ��k��1� ��!&',@D3 3 2 5 5 3 5 5 55 2 2 � 2 3 2 2 23 32 2 3 35 22 5 4 3 4 4 4 44 4 4 43 3=��>{? 
 Y CW�[ pD1 .D& Hh�q1"c�bT!&"= � ���� :> .�� NU'��!& *����� ��� o��\� ���d

Ga;!& pD1? 
��S� :j�(d H!�hU "��, &/A�? 

 .�! Y Hh�q1 N�z!&"*��W!& o,�h"= �� �� > P�#�� .�� "�y&���+ t���s .�,
Ga;!& pD1 .� NU'�!& P!&� ~��k, .D ? H��D1 .�� NU'��!& .�� o��\� t��s .,�

Ga;!& pD1 .�? v&'b!&� ;�A� 'A� :*���� P!&� �\< �P�? 
�K��� ;NU����!& n�!�, pD1 .� :�^&��D .�, KZ�� ^p�[ K�1 :} ]��(d� �� ��q &�����&8 3 8 34 4 43 5 2

= 

��� 
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��!&',@��D &�P��A�h�2 25 4 3 3 33 4 5 4 *'��TS#� �)���\ *+ ����! ����q ����!< %& "�W��� p��  ��k����1� 3 3 2 5 5 3 5 55 2 2 � 2 3 23 32 2 35 22 5 4 3 4 4 44 4 4 3

=��>{? 
 Y CW�[ pD1 .D& Hh�q1"H��b,"= � ���� ,�� ���� ��U ����> .D P�#�� ,

 Y U'b����,"H������"= � ���� �����U ��� −p���T:�L&  > � ,=� ���� �����U 
���� −CST��  >K�� �TAu\ :*���� ��dH�D n�!�, p�D1 .�� .�b�{ .�� C���� .D ? 

j�(d H!�hU "��, &/A�? 
�K�� ;PA�$, .� :&'!�� : H�D �R)�T!&� "�R!&� C#�;!&� Ch�a!& &<� "�(�!& ���  *+

 %& KZ�@  ;n!< Y f�,1G!�#� :}]��(d� �� ��q &�����&8 3 8 34 4 43 5 2{ *1 *�` �AU/�#� *1 G�D1� ,
�0�, *�\ �, GS�� ]�(d� � ��q &�����8 8? 

 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ��U ����� > p�D1 .�D& t���s .�,
HD PA�$, .� ��$�? `���E& ��aQ "��, &/A�? 

�K�� ;NPk!& .� : H��!+ ��R�  ,���T�� ��T�:� *��\� ,`&P�(T!& H�1 &'T�� "hU ^�h8 8
H�  /�,'� m!Z�  ;GD@  H! *<@� *1 H!@�� :}]�(d� � ��q &����&8 3 8 34 4 43 5 2{, f/�A m�!Z� ��TS  

K��(  %& �0Fk��  ;��@�[ V��!& GS� P)[& ;C��& :} G�S� ]� ^��#;�!& G�S� ���!3 3 33 6 33 3 3 3 24 3
 GS� �, H!'�U� HS! &'ab� &<+ ��{ *'(��� �, *�P$� ] .�/!& GS� ]� G��T!&3 9 9 3 23 3 33 5 3 3 3 2 34 4 4 4 4 43 5 3 � 3 3 33 53 3 5 34 2 5 34 3 3

B %&� "�W� ., .��kaT!&3 5 3 2 3 2� 4 3 54 4 4 2 ��{U U'�� 3 �4 5=�>{C��& ? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ,���� ���U ����� > t���s .�,

HD NPk!& .� �b� .D �W�1 ?�W�1 c#�� H!�;�E ;&Ph c�#� fP���8? 
����\< H���1 p,�;��{ .��� : ,&����W\ �1 8u���S� �AP��{1 *'���� *1 Gk��� &'����\ ������ *18 8

K'(�  :K�� ,HWk{1 ¡+ :- ] ��1 %& KZ�@  ;�dG!�#� :}]�(d� � ��q &����&8 3 8 34 4 43 5 2{? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� �� :> ���d G�S�L& P�W� .�D GS�L& PW� ��d

K�� ;pT�)!& *�T�S� H�D1 .� *�T�S� .D �T)#, :H�! ��\< H�1 p,�;{ ��� ?� fP���
= 

��� 
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c�#�? 
  *G!����#� H���!'� :}]����(d� ���� ��q &�������&8 3 8 34 4 43 5 2{J !&C���D') :��MN1 , :" &'���h�q&− ����0�1

*'�,�T!&− K��{ N1 G�S� ,�k��!&� �k�#!& Y �q'��[� �D�W�[ %& "�W�� Y `��0$S! 8 8
�)�\"? 

��� ��
 ���: " ,H��S� H,u��� %& j&'SQ ,K'��!& o, ��#!& ����!�D G!�#� %& �,1
)�{� ,v��)�!& "�A1 .�, �����!& ����!& .�, %& ^&P�1 K�)(! ,x'W� ��ZB ���9 3 G�S� �

K�(  ,�k�!&� �k#!&� f��T!&� �R�T!& Y K�{ "\ GS� H#, ���F!& Y .��,�T!&3 3 32 3 2 :
}]�(d� � ��q &����&3 8 34 4 43 5 2{"? 

K�� ��WQ .D �Sk, .� :" ., KZ� �, K�1§�^&�D¨ :}]�(d� � ��q &����&8{"? 
K�� PA�$, .� N�U� :" ., KZ� �, K�1 *+§�^&��D¨ :}'�, Y %& �\�b�� P�(! .s&

����\{K�� , :x'W� ��Z�! �0�s'�� ,f�b� �0 �#�5 3 7 7"? 
G!�#� H!'� ��k�� Y cS)q&� :}]�(d� � ��q &����&8 3 8 34 4 43 5 2{J CD')!& :��Mf'h� GS� ,: 

�����: ,C�,���� ,�!��Q '�D1� ,.k�a!&� ,C�aSs '�D1 H�!�� ,�q'��[� �D�W�[ p�#� 8 8
*��{ .D "��(,� ,C�z� .D �RD� ,x�a;!&� ,PA�$,�? 

n!�, .D ��1 .� :" �U'� 1�� CaSs �D1 *1§�^&�D ¨C���& f/�A G�S� G�@  :} &�����&
%& "�W�� Y ��k��1� ��!&',@D &�PA�h� ]�(d� � ��q{K��� , : �����)k�� ���DU eU1

f'�D K�� ,p�D ¡�Z0h ,���W[� �q'�[ :pW�!& o, j�ZB P� ,%& nT{���  G�){ 
Z�B� j�, G){ ��D 'D1 o, j�ZB� ,j�, �Z��� .a��  ,j��, G�){ ��T� o�, j�

 ���1 C#k� P#D ]+ �0�  f'� P� ���Zh H! &�P$� �S  ,j�T  �aW!& g\�  GD@  ,n��
�0�  f'� P  ���)� �S "? 

K�� *�T#�!& .D ����T!& .� :" ,�Z�!& `&U@  ,��`�D �F�[ *�\� ,oF�!& ., "hU *�\3 8 8 9
K��(  ����� p�D1 .D P#� H#�T  :K'�(� %& *+ :}���&]��(d� �� ��q &��8{ H�! *<@�  ,

= 

��	 
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K�(  ,�T� P#D H�� K@k  ,��R!& ")(  ,P#�5 3 5 5 : p��D .�, H��@\ N/�!& ��R�!& "�#  ��,w

&'!�(  ?�[�A :.��,�T!& ��,1 �� ")�!"? 
K��� pW��R�!& P��� .�D *��W{ .�w : G�S� ���!&� *��\� ,���T� .�D *&'��Q o�, ������8 32

 m�(S  ,CTh&�$!& G!+ ,V'k L& "W� iT{3 3 32 3 4 f��Wh�{ �(�� P�� ,�TA &��W\ �F�[¥ 84 8
U�B1 .T�  ,H)S{&U GS� ,tR,` "A1 ., ,H���� GS� ?m�S(  H��S� mSW�@  : ,��� ���7

n�!+ %& U/�1 P(! !K�� :K�(  ,H�Wh�{ o �  : ]�(d� � ��q %& �����)�& pq1 .D& ��8
W� ., %& pS)W� �T�+ ,H�S)W�  fP�#� �d ,H�S)W� %& HWa� .,2 93 ��\<� ��Q� ��[ ., f`�

%& ]+ PW#� �!�"? 
 ���
:�!�Q 'D1 H!�� ,^&�( � ^���B1 ? 

.ka!& .� N�U� :"}]�(d� � ��q &����&{�k�!&� �k#!& Y ,"? 
"����
:��a!& H!�� ,"�B�R, ��B� "�B�R, ? 
��
�
:�`�)�� ,V�W� .D& H!�� ,�R� ��B� �s�R� 8? 

�,�F!& :'D1 H!�� ,��R,� ���W\U8p�&��L& ��T� ? 
V`�k!& :P�� .D& H!�� ,C#�Q N< ��B� C#�Q &<? 

oD�k!& :�S�1 .D P�� H!�� ,K��� N< ��B� K��� &<? 
.,��!& :��'h H!�� ,G��,� ^�aQ1 ��B� ^�aQ1? 

 ,P#�� .�D P�[&U .�" %& K'��U VU��  `'��L& .�D `&P�(T!& e1U .�T�3 � G�S�
�  P�� ,iTaD C U��b!& m�D&'� ., j'D��3 9 �H�! m�S(  ,H�T:� .�, ��0�� ";4 43 3 : P�(!

n�!+ %& U/�1 !K�(  : ���S� mD12§ '#W!& �U'�¨ ,}]�(d� � ��q &����&8{"? 
o��)!& :Gk�� .D pS� .� N`U��T!& f��{ ,HS(d� ��#W!& C�q GS�? 
�[�#!& :C�!�FT!& .� ]�(d� C��z!& G!+ � ��q8 8? 

�R� N`�a!& : ]�(d� ,��U�WT!& G!+ � ��q8 8��D�bT!& Y ?N`U��T!& f`� 1? 
= 

��� 
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����
 ���: "K�(� *1 v&'b!�D ��P�� n!< Y K&'�L& G!�1� : f��\< G!��#� %& *+
]����(d� ���� ��q ,HS�W���� Y H���y&P�1 `����0$! ���!����D .��,����T!& ����,18 9 ? Y "qP���� P�����

"���F!&" HTk�h Ca�Q� ,n�!< G�S� H��PD �'�(! ����!& H��S� u0�� *��\ .�, "�\ 
*�\ .,� ,HD�W[� ,v��\�!&� ��0:!& G�S� &U`��� ,K��)[]& ., ³&� � K�TD �k� &< 8 2� � 5

 Y "qP����"K���(�!&" H��S�S�� �k��$!& c�#��� .��, ,n��!< �u��FD *���\ .��, "��\ ,
 ]� H�! �0� ] *�\ .,� ,��#,� C#�;D "�)R,� ,K�T!& ., �k#, .,� ,HT�(��3 5� 4

K��#!&� .k!& �<� ��R!&� ,v�\U3 4 7 ? Y "qP� P� *�\ <r "�F!&��"� "K�(�!&" ., 
 ����Q n�!< .�, iq f���d "h %& .�� �!� ,���\< p)!& j��b!& "A1 ., ���Q�8 9

 K'����!& *�k��! G��S� ]� ,v���)�!& Y c���Q *�`� HQ'b��q G��S� gb��� ]� ,3 3
K��(� *1 gh� u�!` : ���!��D H!'��U v�a�Q1 .�, .��,��T!& ��,1 f����d "�h %& *+

U o�, ]��(d� �� ��q HS�W� Y `�0$S!8 H!'��� C��F!& K&'�{1 .�, K��{ "�\ G�S� ,w
"(�!&�"? 

NP#k�!& K���� : .��,���T!& f`��W#! G!��#� K'�(�− HS�W��� Y �����!& G�S� ��0! ��$�0,
K���( = :]���(d� ��� ��q &������& >N1 : ���a!&� ,f����T!&� �R���T!&� ,�k���!&� �k��#!& Y

K&'{L& o�Th Y� ,`�!&�? 
)�� : G!�#� H!'(D Cq'k�, C��& f/A�=GS� ��!G��T!& GS� ]� ^��#;!& ?> 

)��! : H!'� �0! ����!&=C�y�s �0�, C��  "\ ., ��� ]'S ?> 
)���! : H��!'(D ����L&� G�T�L& �&��q+ *'���� ,Cq'k��TD mk��!� C�T�a, p�A

=���{ ���L& GS� ]� ��{ GT�L& GS� ��! ?> ����T!&� c�#;�!& �&��q+�
 H!'(D=G���T!& G�S� ]� ^��#;!& GS� ��! >& v��D .�, v��D .�, ] ,i�b�F)!

 H!'� ma� ^]�A K'q` ��  GS� �k�!&=]�(d� � ��q >�A�:!&� : �0!'q` �P�
�'T#!& ma�? 

= 

��
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= 
G!���#� H��!'� :}%& "�W��� p��  ��k����1� ��!&',@��D &�P��A�h�4 4 4 43 2 2 24 4 45 5 52 53 3 3 3 33 4{J C��D')!& :��MN1 , :

"C�TS\ ^u��E ���P�@D &'S���� ,%& "�W� Y ��!&',1 &'(��1�  ,� Y �\P�0h &'!/�D
 H��1 G�S� "��!` &/�A Y� ,���!&� K�T!& Y ��#�� &'B��)�&� ,n!<− g�$� ��T\

���!& Y `�0$!&−n!/! m�`� Ch�a!& m;)�& ��{ ,K�T!& Y `�0$!& g$� "? 
"? 

����
 ���: " %& K'�U v�aQ1 ., H!'��D� HD .��,�TS! f�\< G!�#� K'(�� :
}&�PA�h{U���!& ,*'�,�T!& �0�1 ,3 }��!&',@D{ .��` GS� ��PA�$, Y �A'(��@  ,

 �\'�z#� �1 ,��A�\ �1 ���'s H��  &'SqP��  ���! &�`��(�� G){ ,��! H��[ N/!& %&8 8
 �A'��S)(� �1 ,v���)\ "��A1 &'����\ *+ ,&U����Q P��� .��� C���Z$!&� 8 3 3 �}��k����1�{K'��(� , :

�0�S� �\�b��� %& �AZF� ,���P�@D �A'S��(  ,��k��@D�"? 
��� ��
 ���: " ����,� H����, Y �0T!& K/D� ,HS�W� Y C(��!& Y G!�#� gBU �d

K�(  ,H!'�U :} �)�\ *+ ��! ��q ��!< %& "�W� p  ��k��1� ��!&',@D &�PA�h�2 2 � 2 3 2 2 25 2 52 5 2 5 5 3 5 5 54 3 2 3 3 3 33 4 4 4 44 4 4 43 3 4
*'TS#�3 35 3 2{"? 

K��� ,N�#[L& n!�, pD1 .� :%& K'��U K����  :§¡��,1 ��TFD �\��,- ���1 %& 
.| :��$0!&� ,C��z!&� ,oTk!&� ,C��T$!&� ,%& "�W� Y `�0$!&¨"? 

G!�#� H!'� :}*'TS#� �)�\ *+ ��! ��q ��!<3 3 2 5 5 35 2 2 � 23 32 25 2 5 4 3 4{J CD')!& :��MN1 , :" ����F!& n!<
 .�, �)��\ *+ ,c�SF)!&� x�k�,E&� "���)!& ., ��!©,� ��!�{ Y ��! ��q K/W!&�

 `���0$!& ";���D ���S#!& "��A1 % &'W�$)���&� ,H��D �����,1 ���, &'S# ���  %& P���� v&'���!&�5
H!'�U�"? 

n!�, pD1 .� :"}��!<{p�#� , :&/A"? 
����
 ���: "K'(� : ]��(d� �� ��q G!�#� %& "�W� Y ���!& ., HD �\�,- N/!& &/A8

 ,�����)��& &<+ �UL& G�!+ "���)!& ., ��! ��q ,��k��1� ��!&',@D Hy&P�1 `�0h�� 4
= 

��� 
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= 

SF!&� ., �)�\ *+ ��q�& ., ��'� ���P!& ���a!& ��), ., "�S(!�D ���!&� ,�0�!+ `'8 4 4
H�� `'#(!& GS� %& "�W� Y `�0$!& ";  ., ��! .�D �, C(�(aD �S#!& "A17 5"? 

���� ��
 ���: "N1 : C�(��!& Y *'�,��� ����L� ,���q�&� ���P�!& Y ���! ���q &/�A
 �\�P� K&',1 %& ������  u�S� ,���q�& Y C,&��!& ., ��! �qP� �, o, ,���P!& Y

 p�W�!& K�� �T\� :" �1 ,C��$!& H�SqP� *1 f�� '� *+ HS�W�� Y P�A�$TS! %& "�����9 3
C�T��B �1 ��h1 .�, K�� �, uy�� H!Z�, G!+ f`��"G!��#� K��� &/�0!� , :} ����S� g�)\5 5 2 33 3 4 5

�� *1 Gk�� ��! f�\ 'A� K�)(!&2 3 2 53 3 2 23 3 � 3 33 5 25 5 3 4 ����[ &'�Wa� *1 Gk��� ���! ��q 'A� ���[ &'A�8 3 82 6 3 2 3 3 23 34 5 2 53 3 2 � 33 3 5 5
*'TS#� ] �)�1� �S#� %&� ��! �[ 'A�3 3 55 2 5 2 ®3 3 32 3 2 3 3 35 2 3 3 5 3 5{J ��(W!& :���?M 

PT{1 ��,E& f&�U �, "�W(!& &/A .,� ???: %& K'�U .� ;��1 .� �"�h�! K��� :
"�S�1" ?K�� :�AU�\ ¡Ph1 ?K�� :"�S�1�AU�\ m�\ *+� ¨"? 

��'#�
 ���:N1  : *L ,n�!< .�� P���()!& .�, ��! ��q ,K�T!&� ���!& Y `�0$!&
 K'qP�!&� ,%& .�P! �b�!&� ,fP�� j��!�#!& j�hUP!�D �'�!&� ,G!�#� %& ��U H� 

HDZ{� fP�h CSTh Y= ?NP#k!& ��k��?> 
−�hL& �0�, ,.�TSkTS! CT�:� �!�b, j'�� `�0$!& x�� Y�  �`�0R!&� v&'�!&� 

�0!]<+� U���!& �[ o `� `�0$!& *�PD "ba� ] p)!& C���T�E& C�D�!&� ���T!&�? 
−C�T�� .D& K��  : �0���D o��'� *@�D �0��S)W� P�(  %& "�W�� Y `�0$!& V��!& x�� &<r 

 Y `��0$!�D &'S�)�[& &<+ V���!& *r�  ;o��&'!& '�A ��T\ C��)�!& �0��D o(� G){ ��&P#!&
 "�W��A�P�� %& �P� GS� �0�@D "#h� �0��D c!1� �|'S� %& oTh %&? 

%& HT{U K��� : G�S� "T)R�,� ,���P�!&� .�P�!& Y f����!� H�S���! ���� `�0$!& o��
 ,G!���#� %& C��Wa, .��, "T)R��, H���r  ,��A���:!&� C���s�W!& j&`���W#!& �&'���1 o���Th

H�! K�T!&� ���!& ��Sk�� ,H�S� "\')!&� ,H! �uqE&� ��\<� ,P�AZ!&� �b�!&� ,
"T#!& �&'�1 �y��� ,%& :�q- "T� H�S� "T)R� ] �, GS�? 

= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] ��� 

 C(R��!& �0���S� jP��#D .���!� x'��#W�] &P��Q�� &������ ���W��� ������ *���\ '��!5 6 39 9 3 3 3 35 8 3 34 2 5 2 3 5 3 3 8 23 3 33 8 32 3 83 4 3 3 4 4
+ ���S#� %&� �0k����1 *'���S0� ����#, ����h�F! ��#z)���& '��! %���D *'�Sa�����4 5 2 3 2 3 3 2 33 3 32 3 5 2 3 2 2 2 3 33 55 5 3 5 5 3 3 52 33 4 43 33 4 4 4 ���0�2 5 9

 *'D<��!3 35 4 3=��>?  
 &'�SF� .�/!& .�( ��T!& Y KZ��}*�\ '!{ H�!+ ��'�` �, }����8 33{ ., ���), 2 4 8 3 3

 ���P!&3 2 6}�W���8 4 3{ /q@T!& "0� 3 2 3 32 2}&P�Q�� &�����8 4 3 38 3 3{ �z��� 8 3 3}x'�#W�]5 3 9 3{ C�T���S! ��WSs 4 4 43 3 2 38 3

                                                                                       
= 

]�� N�bW!& .ka!&� C,��� .� N�U� :"K�� :}�T�!1 �D&/� ��D/#� &����� ]+8 8{ ,
K��� :}& K'��U .�� &'�SF)� *1 v&��L& ., �0!'{ .,� C��PT!& "AL *�\ �,4 5 3 3 2 3 3 32 3 5 2 3 2 33 25 2 39 3 23 3 3 3 4 4 4 43 4 2 3 %4

Hk���� .��� �0k����@D &'��WB�� ]�4 4 42 53 22 5 33 2 24 3 4 3 3{H��!'� G���!+ , :} &'�����\ ���, .k��{1 %& �0�Z��$�!5 3 3 3 53 2 5 2 33 5 3 4 4
*'ST#�3 5 3 2 3{�0)S� p)!& C��& �0)Fk�  , :}C �\ &�����! *'�,�T!& *�\ �,�8 3 39 3 35 5 34 4 42 53 32 2{H�!'� G!+ , :

}*�U/a� �0S#!3 35 22 5 33 9 3{J CD')!& �U'� :��� − ���M"? 
����
 ���: " p�)!& C��& f/A ��{ �k� ., ,.ka!&� C,��� K�� N/!�D 3�q ]�

n!< Cab! ��� C${ ]� ,H! ��Sk)!& g$� ,&�\<� 3 3 ? n!/�D ��a!& j'Wd e1U P��
Zy�h� ,P#D �A�\/�� .�#D�)!&� CD�ab!& ., `P�� 5 � 

H��!'� *'���� *1 :}���T�!1 �D&/��� ��D/��#� &������� ]+8 8{ .��, ����F!& , *'����� ,V����!&
 %& K'�U f���)�& ., HD `&�T!&3 � .�D& .�� C��&��!& .�, ����\< ��, G�S� ,����� �S 

V�W�? 
H!'� *�\ ,n!/\ n!< *�\ &<+� :}C� �\ &������! *'��,�T!& *��\ �,�{ %& .�, ���� ,8

 *1 ��0! %& .�, ��,u�+� ,��0�  ���(, .,��, ����D �u�E& `uD ^uq+ .� .��,�T!&8 �
!& gh&'!& ��! .�, *�` �0��, ���)��& .�, GS� n!<� ,�#D *�` �0;#D GS� ���3 54 2 95

���)k�3 2 3 2 5 ? *��\� ,e��q°! �k�� .��)��& eP�{+ Y .��� ��! ,n!/�\ n�!< *��\ &<+�
HD m��� �T�  ����, �T0�, �P{&� "\ ��{2 3 84 5"?   
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}C(R�!& �0�S� jP#D .�!�9 6 2 4 2 5 2 33 33 2 3 3 4{!& 2 &'��SF)  C �k�T5 3 39 3 3 3 3}%��D *'�Sa����4 3 3 54 4 2 3 33{ �)�#hU &<+ 2 35 2 3 3
 �0���!+2 4 2 3}��#z)���& '��!3 2 23 3 2 3{ �����F!& 5 5 2}�0k����1 *'���S0� ����#, ����h�F!2 2 3 35 3 5 52 3 4 2 3 25 3 3 3{ cSa!���D 4 4 3 2 4

 v<��!&4 3 2}! �0�+ �S#� %&�3 32 5 2 39 3 3*'D<��3 35 4{n!< �0!'� p  3 4 43 32 2=�>? 
                                                                                       

=� > G!�#� H!'� :}�W��� ���� *�\ '!8 24 3 38 33 3 3{J CD')!& :��M? 
G!�#� K'(�',  pW�!& .� &'�SF� .�/S! �FD � p�W�!& .�� &�P�#�� ,x'�W� ��Z�B Y

 �K��(  ,n!/�\ &'��'�� �!� ,U&/�1 ��< ��1 .��0:, ,n!< Y f'�<@)�& �, P#D: 
=�W��� ���� *�\ � >N1 :��BCW��� CT? 

����
 ���: " pW�S! f���d "h K'(�� f'�<@)��& P�� HD�aQ1 ., C��Th m��\� ,
 .�{ H�� cSF)!& Y6�0! *<@  ,x'W� G!+ ��q : .���SF)T!& H��!+ '�P�� ��, *��\ '�!

 H�!+ �����)�& N/!& x&Z�, G!+ n#, ���F!& x�� Y n��<@)kT!&� n��} �����
�W���{K'(� , :����{ CT��B"? 

V�W� .D& .� :}�W��� ���� *�\ '!8 24 3 38 33 3 3{K'(� , :CW��� CT��B"? 
NPk!& K�� :"��'WSz� ���`"? 
G!��#� H!'� :}x'�#W�] &P�Q�� &�����3 5 3 39 3 33 8 4 8 3{J C�D')!& :��MN1 , :" ���! �z��� &�����8 8

CT���!& Y �#Ts "D %& Hh'! ] n#, &'h�F! ,P�#WD8"? 
NPk!& K�� :"x'#W�] �W��� &���"? 

N`U��T!& K�� :"N1 :&Pb)(, 8u0�8"? 
������
 �����:N1  :"K'��(� :!� ,���T0�!+ n��#, &������ ,u0��� ���W��� �#���',�8 8 n����

 Y �0);��0�)�& n���L ,�0���S� �����[ &����� �0)���S\� ,P���#D o���', G��!+ �����)���&¥ 8
.�!& G!+ Ch�a!& .�{� ¢�(!& *�,�� ,�a!& m��7 24 3 w"? 

�`�)� .� :"}x'#W�] &PQ�� &���� �W��� ���� *�\ '!{K�� , :x'W� ��ZB Y"? 
N�&�!& K�� :��hZ!& K�� :�W��� u0� N1? 

= 

��� 
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= 
 &/��A "���T! "���� ���T�+�H��! K���(� ,������)!&� ,&��� E& .���D ,����')T!& *L ,&P��Q�� :

Pb)(,? 
=x'#W�] >N1 :n!/! n#, &�^�h &'���!?  

p����(W!& K���� : ����Q�� ���0TTA *L ��k��!& C!'0��� o��, ����#!& ^���hU "��hL N1
���a!�D Cs'�,�? 

C�k!& ., C��& f/A ��:� : ����A pD1 .� � %& K'�U *1 �K��� : pk��� N/�!&�
 P(! fP�D u�hU ��,- ��d ��0! *<���  �ub�!�D ��,- �d gz)a� gzaD �,- *1 mTTA

 ��S#� '�! fP��D pk�� N/!&� ��'�D �0�S� ~�{@  K�hU G!+ c!�q1 �d V��!& ��� 
^�R#!& P0R! .�)�k{ .���,�, �1 ,���T� ���� P$� H�1 �AP{1 >H�S� t�),? 

K'(� :& G�L f/q@� u$#, &���{ ���[ P$� H�1 �AP{1 �S� '!HSh1 ., P$kT!? 
G!���#� H��!'� :}C(R��!& �0���S� jP��#D .���!�5 69 5 4 2 5 2 33 33 2 3 3 4{J C��D')!& :��MN1 , :" jP��#D .���!�

��R�!& G�!+ C��R�!& C �k�T!&� t���z!& �0�S�  Y ��T! ����F!& .�� &�U/�)�& n!/�!�
~���!& ., �|'S�"? 

V�W� .D& .� :" }C(R!& �0�S� jP#D .�!�{K�� , :��kT!&"? 
x�a;!& K��� :"&C �kT!"? 

C(R!&� :*�k�E& GS� tR� ��L C([ m�T� P�#W!& ��k!& pA? 
−*��F!& K��  :C��& G�#,� : &P�Q�� ��k�!&� CS0�� C�T���!&� ��W��� ��#!& *�\ '!

 &'���\� &P��#D ��k!& *�\ �T! .�!� �0! "ba� p)!& o ��T!& nS� Y �#Ts x'#W�]
& &/0! &'�SF� ��1 ��h ] ���!& �ZB *'T:#)k�gWk!? 

−N�&�!& K��  :G�#T!&� : H��1 ���]& &/�A Y gWk�!&� ,�P�#W!& C��R!& �0�S� jP#D
�0\'S� *�k�E& GS� t[? 

− H��1 �u��!& G��#,� ,x'W� ��ZB .� &'�SF� .�/!& .�( ��T!& Y m!Z� C��& f/A� 
= 

��� 
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= 

 ,o ���T!& n�S)D �'��!& Y �0��, ��#Ts x'�#W�] �W��� ��k!&� CW��� o ��T!& m��\ '!
!� &'�����\ ����1 gWk��D ,C���T���!�D �'���!& .��, .�k�����\ &'������  ��k��!& K���s .���

&'�SF� gWk!& &/0S  ,���!& �ZB *'T:#)k�? 
G!���#� H��!'� :}����#, ����h�F! ��#z)���& '��! %���D *'�Sa�����2 3 3 2 35 3 3 53 2 2 2 3 33 33 3 33 4 4 4 4{J C��D')!& :��MN1 , :

" ���F!& GS� ��UP� '! CD<�\ U&/�@D .�U/)#, ��! *'�Sa��� ,����q@� �T! ��#,
��#, `�0$S! ��h�F! *&PDL& Y �'� �1 K�T!& Y C#� ��! *�\ '!�"? 

x�a;!& K�� :"*'D<�\ �A� %�D �0�Sa!"? 
����
 ���: "f�\< G!�#� K'(� : Y x'�<@)k�T!& ^]��A ,P�Ta, �� ,n! cSa���

<@��� ,�AU/�� �0��, "W()! ,"s�W!�D n�!+ �0�, &U&/)�& ,n#, ���F!& x��8 ��0! *
 .�D<���\ %���D ,n���� c��SF)!& Y6" ����#, ����h�F! ��#z)���& '��! "K'��(� , : ����(s1 '��!

 ,H��, N���!&� � �kTS! PD ] �,� U'0:!&� g\&�T!&� C#k!& `'h'D ��#, ���F!&9 5 9 3
�\�P� G!+ ��#, ��h�F! ,e'(!&� *PW!& CaQ�w"? 

H!'� �`�)� .� :" }��W��� ���� *�\ '!8 8{ H�!'� G�!+ ,}D<���!*'{ *'#�z)k�� ���+ ,
��F!& Y �`�A�� ,*�z�R!&� �0k��1 P�� ., C�zW� *�\ .�!� ,���F!&3 3 38 4 2 3"? 

G!�#� H!'� Y� :}��#, ��h�F! ��#z)�& '!2 3 3 25 33 2 23 33 3 33 4{J CD')!& :��M*�0h� ,: 
������:��U�Td x��� ����s�1 ~&�  ��#z)�& '! ? 

 ���
!:�F� C�(��� fPT)k�� ]�, ��#z)�& '! 8 8 N/�!& ��k�!& Y ���#, ���h�F! ��| ��
x'W� ��ZB 'A� H�� &��q@)  H�!+ &'�`? 

N`U����T!& K���� :" '��! ����1 .��, �0���� %& ���q1 ���TD *'���Sa� n��!< P��#D &�^���h ���d
 H�W� C!���! �a�ab�� G!�#� H!'(! �(�Pb� &'h�F! &'��z)�&8 8�"? 

G!�#� H!'� :}�0k���1 *'��S0�2 35 25 3 52 3 4 5{J C�D')!& :��MN1 ,: " xu�0!& Y �0k���1 *'�#�'�
CD<��!& ���T�@D"? 

= 

��� 
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 %& ���5 3 3 .�D<���!& ��S#�� &'�P�Q .�/�!& n�! .��W)� G�){ ��0! m��<1 ��! n���3 2 3 3 3 3 9 3 3 54 4 4 4 43 3 52 3 9 3 33 2 33 3 9 23 33 3 3 2 3
=��>?  

 *�\�3 3 3� '��#!& �P��� H�! ��D�)� KZ��  H��, `��0)h�D c�SF)!& p�  C���T$! *<1 2 3 3 3 93 3 3 2 32 3 3 63 39 3 95 8 54 4 � 4 4 � 43 33 2 4 3 3
 HWS(! ���Tz�4 4 44 2 3 2 38}��! n��� %& ����3 4 2 3 33��0! m��<1 2 5 3 2 4 3{ �0)\��� 9u�A� c�SF)!& p�  2 32 3 3 3 6 3 9 4} G�){9 3

&'�PQ .�/!& n! .�W)�5 3 33 3 9 34 9 3 3{ U/#!& p  2 5 2 4}.�D<��!& �S#��3 2 34 4 3 32 3{H�  4 4? 
���1� �0!&',@�D &�P�A�$� *1 ��q�& �'�!&� %�D *'�,�� .�/!& n�<@)k� ]5 2 32 5 5 33 33 3 3 2 3 3 32 2 24 4 4 4 4 43 4 4 24 5 5 34 2 4 32 94 5 2 3 �0k2 4 4

 .�()T!�D ��S� %&�3 34 9 5 �2 4 4 3 5=��>?  
}���q�& �'���!&� %���D *'���,�� .�/��!& n�<@)k��� ]4 4 4 42 2 3 3 32 94 3 34 25 2 5 33 2 3{ .��� c��SF)!& p��  2 3 6 3 9 4} *12 3

� �0!&',@D &�PA�$�3 3 32 24 4 3 4 5 4 5.�()T!�D ��S� %&� �0k��12 5 2 3? 
*'��,�� ] .�/!& n�<@)k� �T�+3 5 4 4 42 5 33 3 9 3 5 3 92 2 3 4 p�  ��0  �0D'�S� m�D��U&� ��q�& �'��!&� %��D 4 42 2 25 5 3 2 3 33 5 35 35 22 4 2 4 4 4

 *�``�)� �0W�U3 5 9 3 2 33 3 24 4=��>?  
}n�<@)k� �T�+4 2 3 92 33{ cSF)!& p  6 3 9 4}m�D��U&� ��q�& �'�!&� %�D *'�,�� ] .�/!&2 3 53 3 32 3 2 3 3 34 4 42 2 94 4 5 2 3{ 

                                                                                       
= 

����
 ���: "K'(� : ,g�z#!&� xu�0!& ,.�D<��\ %��D ��0�SaD ,�0k���L *'Wh'�
HD�(� ��!1 ��'Wk��� ,%& �F� ��'dU'� ��L3 3"? 

G!���#� H��!'� :}*'D<����! ���0�+ ���S#� %&�3 35 34 3 32 55 2 39 4 5{J C��D')!& :��MN1 , :"���+ ���S#� %&� , �
U&/�L& ., n! *�PW� �T�  *'D<��!"? 

����
 ���: "%�D �0�S{ Y= :���#, ��h�F! ��#z)�& '!> ����FS! &'���\ ���L ,
 H��!+ ���)a� ��T, ,K&'�,L& ., �AP�� *�\ N/!�D n!< G!+ "�Wk!& `'h'D ,.�(�z,

��khL& e'�� *&PDL& CaQ� ,f��� Y � �kT!&� ,f�ZB Y N���!&3"? 
�+ .D& .�~�a :" }*'D<��! ��+ �S#� %&�{N1 , :*'#�z)k� ��+"? 

  



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

 m�[2 9 3}�|'S�2 5 5{ .�P!& p  7 4} p  �0 4 2 5 3�0W�U2 32*�``�)� 3 5 9 3 3 3{*���a)� 3 5 9 3 3 3=�>? 
                                                                                       

=� > K�Z�!& gW� �\<? 
K��� ;N`�L& *'�T�, .D ��T� .� : %& K'��U ��T0S#  *��)�d& � ��T0�  �,��� ��!

^pRD :%& KZ�@�  ;C��P�!& eU��L& ., f/q1� ,.�( ��TS! H�<+ :} ��! n��� %& ����3 4 3 2 3 35 3
 G){ �0! m�<19 23 52 3 3 4 3 .�D<��!& �S#�� &'�PQ .�/!& n! .�W)�3 2 3 3 3 3 9 34 4 43 3 52 3 9 33 3 33 3=��>{? 

 Y ~&����!& P��W� H��h�q1"H��b��,"= � ���� ����U ���> Y N���z!&� ," o,���h
*����W!&"= �� ����> Y U'b���, .��D P�#���� ,"H�����"= � ���� ����U ���� − 
CST�� >HD ��T� .� U���` .D ��T� .� C���� .D *���� .�? �, &/A� ��a�Q "�

`���E&? 
  *G!�#� H!'� :}�0! m�<1 �! n�� %& ���2 35 3 3 2 4 43 3 2 3 35 3{J CD')!& :��MN1 , :" n��� %& ����−

p�W�!& �0�1− Y .�( ���TS! n��<+ '�A� ,"�T\L&� G�!�L& x��� .�, n��, o��� ��T� 2 93 4
��Z�!& .� cSF)!�D ^]�0! m�<1 gW� NL ,`�0$!& .� `'#(!&3 2 4 3"? 

�#D *1 n!<� %& K'�U &'�<@)�& .�( ��T!&  � ��ZB G!+ ���F!& .� cSF)!�D
 %& K'�U �0! *<@  ,U/� �0! .�� �!� ,x'W��? 

����
 ���: " H�W� HD g��� ,f�\< G!�#� %& ., v�)� &/A�9 � � H! *<1 .T! H�<+ Y
.�( ���T!& .�, ,����!& �Z��! x'�W� G�!+ iF�[ .��{ ,H�� cSF)!& Y ? "�h K'�(�

f���d: }n�� %& ���{ N/�!& .�( ���T!& ^]��0! n��<+ Y n��, *��\ ��, ,P�Ta, �� ,
 .�, H�P�Q ��S#� *1 "�W� .�, ,n�� cSF)!& Y� ,n#, ���F!& x�� Y x'�<@)�&

 ,HD/\}�0! m�<1 �!{?�0! m�<1 ^p[ NL ,"? 
¡'D�b!& K�� :" K'��!& v�)� Y czS�� ��,&�\+ v��)#!& GS� '�#!& �P� ��{ 3 8 4

 H���S� H��! Y .�( ����T!& ^]���0! m���<1 ���! P��Ta, ���� %& na,���� G���#T!&� �uk��!&
U&/)�]& `�$TD n#, �'��F!& .� cSF)!&!!"? 

= 

��	 
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= 
N�RF,Z!& K�� :"f���#, : x'�<@)��& .��{ �Z��!& .�� `'�#(!& Y ��0! m��<1 n�!�,

�0SS#D n! &'S)�&�"? 
pWs�(!& K�� :"G!�#� H!'� :}�0! m�<1 �! n�� %& ���{"��� , :) & '�A ,�u�\ ���)

K'��(� ���T\ :n��T{U� xZ���1� %& naS��Q1 !&/��\� &/��\ *���\ ? "����@)!& &/��A G��S��
H�!'� G�S� c��'!& .ka� :}n��� %& ����{V��a�!&� N�P�0T!&� p��, f���{ , ?

���  HWS� ��z� u�! g�/!& "W� '�#!�D f�q1� ?"��� :G�#T!& : *��\ ��, n�� %& ���
c�'!& .ka� u  ,�0! m�<1 *1 Y nW�< .,H!'� GS�  :}n�� %& ���{ &/A GS� 

V�a�!& fU�)q&� N�P0T!& f��{ ,��P()!& ? 
C�z� .D& K�� : �0��, ,U&/�)�& *�` &'�<@)��&� ~����!& Y ¬!��W, c��Q Y C���& f/A

 */��+ �0;�#D K�(  �0#W�& .,� j'D�)!& .D C�� U� ��� .D P$!&� pD1 .D %& PW�
Y ��! */�+ �0;#D K��� p�)�� ]� p! %& K'�U �0! *<@  C,��E&  � H��, ^���)��&

�%& GS� u\'�� U',L& ., "0�L�D &/q1� ,? 
 m�!Z�  ��P�#� ]+� ��P�#� `'�#(!& Y *<1 *r�  H�<@)k�� K��� �0;#D *+ PA�$, K���

n!< Y C��&? 
C��  m!��� : K'�U *+� .�, t�aS� ��, H��� p��#  n!/D �,�� *1 *�` �0! *<1 ,

\< H! �P�� ,&/A H! �,&�\+ v�)#!& "W� '�#!& ��? 
− HW�Wa! H��aW� ��WF!& c�zS!& ., c�z! v�)� &/A�  � '�A� G!�L& x�� GS�

K�a!& ��R��&� �,L& ^u$�& G!+ *<]& .� c�')!&? 
−U'[�� .D& K��  : " ,C����[ C �z!� ,��:� �&�\+ '�#!�D �u�E�D v�)#!& ��)) &�

!�D f��[�W� *1 "�W� '�#!�D f�q@ v��)# , g�h', C��q .�� C����\ ���)) ]& &/�A Y�
K�(� *1 C!Z�TD H�L v�)#!& : G!+ ���� &'�� n!< .� ��b!& C�Tk�� ,p�W�� *�\ �,

C(�(a!& "A1 K'� eZ�, :.�D�(T!& j���� U&�DL& j��k{"? 
= 

�	� 
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= 

"�� �d :*]'� *<E& Y: 
JK�L& :M}�0! m�<1 �!{ C���� �P�� u�D �0h���q Y� ,n#, ���F!& Y  C�`��Q

`�k ? 
J¡��!&{ :}�0! m�<1 �!{U&/�@D &'S)�& �T! `'#(!& Y ? 

N��R(!& �TA�\< ?K�� :K��� <+ c�zS� v�)� &/A� :}n��� %& ����{ ? H��S� *��\�
H�  KZ� p{� ��B ., *<1 �uk!&"? 

K�� ,*&��� .D G�', .�2 3 :"H!'� .� ��U', m!@�8 7 :}n�� %& ���{K��� , : H�W���
HDU"? 

k, .�2 4K��� *'� .� �#3 :" "�W� '�#!��D 1P�D ?&/�A .�, .k�{1 C�W��#TD �)#T�� "�A
K�(  CW��#T!& :}�0! m�<1 �! n�� %& ���2 35 3 3 2 4 43 3 2 3 35 3{"? 

H!'� �`�)� .� :" }&'�P�Q .�/�!& n�! .��W)� G�){ ��0! m��<1 ��! n��� %& ����{ ,
 Y p)!& %& KZ�1 �d ,*'#Tk� �T\ HW��� ,C��&§U'�!& �U'�¨q�  , *<@� *1 Y H! i

K�(  ,^�[ *+ �0! :}�0��, m��[ .�T! *<@  �0�@[ �#W! x'�<@)�& &<r 2 3 2 25 2 2 32 4 4 4 4 43 2 2 3 3 3 3 32 2 24 3 4 3 5 3 4{J  �U'��
U'�!& :��Mn!< ., n!< Y CbqU %& HS#$  ,8"? 

G!�#� H!'� :}.�D<���!& ��S#�� &'�P�Q .�/�!& n! .�W)� G){3 2 3 3 3 3 9 3 34 4 43 3 52 3 9 33 3 3 93 3{J C�D')!& :��MN1 , :
"n!< Y �0�, .�D<��!& �S#�� �AU&/)�& Y &'�PQ .�/!& n! �0:� G){"? 

��� ��
 ���: "G!�#� K'(� : Y �0��, P�{L *<@�� ��S  ,x'�<@)��& ��T! �0)\��� uA
 .��b�, &'��\ P� ��r  ,v<��!& ., n)��s U�0�+ Y �0�, ~`�b!& �S#)! ,`'#(!&

  �0! *<@� �! *+� �Z�!& .� `'#(!& GS�H�"? 
N�RF,Z!& K�� :" .�T, fU/�� Y ~P�Q .�, n�! .��W)� G�){ *<E�D m��@)�& uA

H�  v/\"? 
NPk!& K�� :"%& K��(  ,��0! *<@�  V��� /��,'� H�<@)��& :} .�/�!& n�! .��W)� G�){3 3 9 3 34 9 33 3 93

= 

�	
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= 
&'�PQ5 3 3{ ,���F!��D &'�PQ .�/!& C �#, }.�D<���!& ��S#��3 2 34 4 3 32 33{K��� , : .�/�!& C� �#,
D &'D/\`'#(!�"? 

PA�$, K�� :"V�� K�� H�1 n!<� :" *+� ,&�P�#��  ��! *<1 *r  ,K'��!& &'�<@)�& 
&�����  ��! *<@� �! ?H!'� Y PA�$, K�� :}��0! m��<1 ��! n�� %& ���{J C�D')!& :

�� M H��!'� G��!+}"�W��� .��, .��k��aT!& G��S� ���,{J C��D')!& :�M ,§ Y ���T0��D ���,
.�( ��T!&¨? 

p�Wk!& K�� :"A Y� H��r  ,�y�b�W!& G�!�L ��0:� ��, v`L&� C�suT!& ., C��& f/
 &����F, *���\� C����& m���@  ,*<E& p��A� ,.��Zy���$!& .�)Sb��F!& eP��{+ U���)q�  ,

 "�Ta� u�! '�#!�D jUPQ� ,�0! *<@� �! '! �0!�{ ., �0:� *�\ �, *��WD CT���!&
 �v`L&� C�suT!& ., G�F� ] �, n!< Y� ,n!< ., HWS� GS�? 

� fUP�� '�S� G�!+ �U��[+� ���b�� H��  ��T, �A�b{ o�z)k� ] C�- ., *-�(!& Y �\
 � ,t�SF!& �y��� G�S� H�T:�� H�,�\� H ��[ ., *�aWk  ,����D f���\< �T, ��\1

H,�\� H�TD ga� .,� H��,� Y ���R{� ,����!& pW�!& &/A GS� %& GSQ�"? 
G!�#� H!'� :}�,�� .�/!& n�<@)k� ]5 4 4 42 5 33 9 3 5 32 2 3 �0!&',@�D &�P�A�$� *1 ��q�& �'��!&� %��D *'2 24 4 43 3 2 3 33 4 45 4 5 2 2 33 4 4 2 4

�0k��1�2 4 4 5 2 3 3{J CD')!& :��MN1 , :" ��q�& �'�!&� H!'�U� %�D .��,�T!& *@[ ., ��!
 x'�<@)k� *1−p�W�!& ��0�1− ,K��T!&� ���!��D %& "�W�� Y `��0$!& .�� c�SF)!& Y 

.�( ��T!& *@[ ., &/A �T�+�"? 
 �������
: " H�W� %& ., �u�+ &/A�9 � �.�( ���T!& �T���3 4 : p�)!& ����,u� .�, *1

 %& K'��U ��&/�)���D ,%& "�W�� Y `��0$!& .� �0�SF� �| *' �#�6 5 � �0\��� Y
CD<��!& ��<�#T!�D &����)�& &<+ H#, ���F!&3 ? P�Ta, H��W�! f����d "�h K'�(�� : ���

c��SF)!& Y .�<@��� ] ,P��Ta,6 9 Y n�<@)���& .��T! ,x�P��� �Z���! m��h�q &<+ n���� w
 �'���!&� %���D .,���� ] t ����, ]+ n��!< Y n�<@)k�� ] H���r  ,U/��� ����B .��, c�SF)!&
= 

�	� 
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= 

�q�& ? v&'��!&� ���q�& U&P�!&� ��#W!�D� H�)��&P{'D ��(�� ,%�D ~Pb� N/!& �,@ 6 9w
�� H!�TD %& ^&P�1 `�0h� �Z�!& x�� Y n�<@)k� ] H�r  ,v�(#!&�Hk�"? 

H!'� V�W� .D& .� :" }%��D *'��,�� .�/�!& n�<@)k�� ]{ .�( ���TS! ����#� &/�0  ,�
K��(  ,.��,��T!& %& U/�� ,U/� ��B ., `�0$!& .� `'#(!& Y &'�<@)�& .�{3 2 53 5 :} ��!2 3

f'�<@)k� G){ &'WA/�5 3 55 3 94 2 2 3 33 2{ ,JU'�!& �U'� :��M"? 
`'#k!& 'D1 K�� :"Y �T| *�T�E& i�bF� G�S� ����W!& *@�D *&/���! .�#�'T!& 

 K&PW)��& .��,��TS! G�k�)� H�D <+ ��T| *��T�E& '�A �T�+ K�T!&� ���!& K/WD `�0$!&
P���!& ��)T!&� C����!& ���a!�D P!�F!& ��(T!& ��#�!&� C�PDL& ���a!&"? 

p�'!�& K��� :" G�S� ����W!& *@D *&/�u! .�#�'T!& Y �T| *�T�E& i�bF��
� `�0$!& "�W�� Y "���� ��T| .�,- .�T  ��T| *�T�E& �P�� �T| *�T�E& H�� o��T!&

 .,� ��(T!& ��#�!& ., �q�& �'�!& Y f'h�� �T! H�  ")(!& H�S� *�A� fP�{'�� H��`
 g�$� ��, �y�k�D *��T��! �ZS)k�, ��T| *��T�E& *1 GS� ,n!< .� KZ#TD .,�� �!

HD *�T�E&"? 
G!�#� H!'� :}S� %&�4 3 5 3.�()T!�D ��3 4 9 5 �2 4{J CD')!& :��MN1 , :" f�(��  H �q .TD ��S� %&�

H�A&'� v��)h&� H;y&�  ^&`@D"? 
������
 �����: "K'��(� : v����)h&� ,H;��y&�  ^&`@��D f���(��  ,H�� �q .��TD ���S� �< %&�

 n�!< ���B� ,Hk���� H!�TD �A`�0h� f�P� �ZB Y H)��s G!+ C�U�kT!&� ,H�Q�#,w
H��� f�,1 .,"? 

~�a�+ .D PTa, K�� :" }��S�{N1 , :*'�F� �TD ��S�"? 
K�� ,^�z� .� :" }��q�& �'��!&� %��D *'��,�� .�/�!& n�<@)k�� ]{ G�!+ .��)��& ,

H��!'� :}*�``����{U'���!& �U'��� Y mFk���  , :} %���D &'���,- .�/��!& *'���,�T!& ���T�+
H!'�U�{ G!+ ,}���{U U'�B %& *+{%& K'��U "�#$  ,� �:�!& GS�@�D  .�, .��

= 

�	� 
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= 
��{ ��B Y P#� P#� ., CS�;  Y &ZB"? 

G!�#� H!'� :}��q�& �'��!&� %��D *'��,�� ] .�/�!& n�<@)k�� �T�+4 4 4 4 42 34 32 3 3 32 94 4 5 2 5 33 5 3 92 2 3 4{J C�D')!& :��M ,
N1 :" �'�!���D ]� %���D *'�Pb��� ] .�/��!& `���0$!& .��� c��SF)S! *<E& g��Sz� ���T�+7

�a!�Q *'ST#� ]� ,�q�&8"? 
�������
 : " H��W�! f��\< G!�#� K'(�� : c�SF)!& Y ,P�Ta, ��� ,n�<@)k�� ��T�+

 *��(� ]� ,%�D *'�Pb� ] .�/!& ,.�D U/� ��B ., ,n#, `�0$!& x��� ,n uqw w � 7 3 4
fP�{')D"? 

����� ����
 �����: "N1 : H��! U/��� ] .��T, `'��#(!& Y} �'���!&� %���D *'���,�� ] .�/��!&4 2 3 3 32 94 4 3 5 4 42 5
�q�&4 4{N1  :�0!�T�1 GS� ��q�& U&P!& Y %& v&'d *'h�� ]"? 

G!�#� H!'� :}�0D'S� mD��U&�2 25 35 35 5 32{J CD')!& :��MN1 , :" ��, Ca�Q Y �|'�S� m��[�2 9
 HD m�h−pW�!& �0�1−H#y&�[� �u�E& ., "? 

����
 ���: "K'(� : ,H)��s "A1 v&'d Y� ,%& C��&P{� C(�({ Y �|'S� m�[�
(��H�Q�#, "A1 HD�"? 

��� ��
 ���: "N1 :HD �0)�h �, CaQ Y m�["? 
NPk!& K�� :"�|'S� m�["? 

K�� ,^&`UP!& pD1 .� :"g��!& :���!&� nR!&"? 
G!���#� H��!'� :}*�``���)� �0W���U p��  ���0 3 35 9 53 2 3 23 3 24 4 4{J C��D')!& :��MN1 , :" �0���[ Y ���0  ,

*���a)�9"? 
����
 ���: "K'(� :�a), �0�[ Y7 *'� �#� ] ,*�``��, ����a!& CTS� Y� ,*��7

���bD GS� *'ST#�  ,"s�D ., �({¥ ?.�( ��T!& C�Q f/A�"? 
��� ��
 ���: "N1 : �P�� ��0! mk��!� ,e��q1 *��q��� uhU *',P(� ,*���a)�5 7 3 5

 "S;�� .�,� ,^]��A G�!+ ]� ^]��A G!+ ] ,G�SA eU��{ �'� �0  ,^p[ Y C)D�d2 3
= 
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 "����� �0zW���  �0d���#W�& %& f���\ .���!� �P��� H��! &�P���L �����F!& &�`&U1 '��!�3 3 3 2 34 43 5 9 5 3 3 2 3 3 5 2 32 2 5 33 3 3 3 4 2 8 9 65 4 3 5 35 3 33 5
 .�P��(!& o, &�P#�&3 3 54 4 3 22 3 5=��>?  

}���F!& &�`&U1 '!�5 35 2 35 2 33{ n#, 3 3}�P� H! &�P�L9 65 35 3 3 3{1 5 `&Z�!&� C�!�& ., CWA9 3 2 33 2 4 2} .��!�2 34 3
�0d�#W�& %& f�\2 3 34 2 4 3{ �0h��q `�� �! N1 2 5 25 2 24 5 3 3}�0zW� 2 5 93 3 3{ �0Sk\ 2 95 3 3}"���3 4 3{ �0! 2 5 3} &�P�#�&5 5 2 5

.�P��(!& o,3 34 4 3 2 3{N1 *��Wb!&� ^�k�!&� G��T!& 2 3 2 7 3 33 3 2 37 3 2n!< G!�#� %& UP� 3 4 3 3 33 3 3 9? 
��h�q '��!5 23 3 3 C���)�!& ���'���W� ����! 3uq &'#����L� ]���Wq ]+ ���\�`&� ���, �����  &'3 53 2 34 4 42 35 2 2 3 25 5 55 32 5 2 3 3 53 3 33 8 93 4

 .�T!�:!�D ��S� %&� �0! *'��T� ��� �3 3 5 34 4 49 3 54 � 2 9 3 24 3 55 3=��>?  
}]�Wq ]+ �\�`&� �, ���  &'h�q '!8 93 5 5 23 32 3 2 35 3 5 4 3{ .��,�T!& "�/F)D &`�k  3 4 4 42 5 2 4 2 3 4}�3 &'#��L5 23 3 3

��! 3uq2 5 4{ CT�T�!�D pRT!�D ����D &'���1 N1 4 43 3 2 3 29 4 44 2 2 5 2 23 5 3 3}���'�W�2 5 3 5 2 3{ ��! *'WSz� 2 5 3 23 55 3}C��)�!&3 2 4 2{ 
 ��&P��#!& ^���(!rD3 33 2 24 3 4 4}���0! *'��T��� ����� �2 9 3 25 33 3 55 4{T��� *'��!'(� ���, 3 3 33 55 3 K'��W� ��} ����S� %&�

.�T!�:!�D{=�>? 
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$� .S  %&u�W� H! P"? 

H�!'� ]��� N�b�W!& .ka!&� C,��� .�= :%��D *'��,�� .�/�!& n�<@)k�� ]> G�!+ ,
H!'� :}*�``�� �0W�U Y �0 { Y p�)!& C��& �T0)Fk� ,§U'��!&¨ :} *'��,�T!& ��T�+3 5 4 2 5 32 9 4

%�D &'�,- .�/!&4 4 5 3 3 4 9{G!+ , :}��{U U'�B %& *+� 3 �4 5 93 3 4{ ,JU'�!& �U'� :��M"?   

=� >  G!�#� H!'� :}�P� H! &�P�L ���F!& &�`&U1 '!�8 9 65 35 3 2 33 33 3 5 2 35 35{J CD')!& :��MN1 , :" `&U1 '!�
 n#, ���F!& *'( ��T!&−pW�!& �0�1−CS{&�!&� `&Z!�D H! &'WA@)! `�0$!& G!+ 9 , ��B�

 Y m���\ p�)!&� ,"��'z!& f���� Y P�A�$T!& �0�� G��)k� ] p)!& ^��[L& ., n!<
�0)��s� �AU�P(,"? 

����
 ���: "f�\< G!�#� K'(� : x��� Y ,P�Ta, ��� ,x'�<@)k�T!& ^]��A `&U1 '�!�
 n�#, ����F!& ,x�P�� `�0$! n#, ���F!&3 w}�P�� H�! &�P��L{K'�(� , : &�P��L
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�T0)WA1 �P#!&� ��kS! &'WA@)!� ,�P� ���FS!3 72 w"? 

��� ��
 ���: "N1 :H! &'WA@� &'���! ,�Z�!& G!+ n#,"? 
NPk!& K�� :"�P#!& �,@  :�'(!� "? 
G!�#� H!'� :}�0zW�  �0d�#W�& %& f�\ .�!�2 25 9 5 3 3 2 33 3 3 3 4 2 5 4 3 4 3{J C�D')!& :��MN1 , :" f��\ %& .��!�

���[ HD �A�,1 *�\ *+� ,&UP�� ^�;� ���F!& �0�S� "(�  �0h��q8 3 5 3"? 
W�� H�TS#� ��T! ,H��� �0k�Wa  ,n#, �0h��q f�\ G!�#� %& *L �0����� .�, H��a

.��,�T!& �'�Q Y ^'kS! �0)��[+� ,�A��&'� �W��? 
����
 ���: "p�#� : `'�#(!& &'�F)�& G){ ���F!& �0�S� "(�  ,n!/! �0h��q3 36 9

���F!& n!/! &'\�  ,n#, ���F!&� ��k!& &'S(�)�&� ,n uq �0!���, Y4"? 
��� ��
 ���: "N1 : ,&UP� n#, &'h�F� *1 ��D18 3}� 3 3�0zW2 5 93{N1  :�A�q1"? 
x�a;!& .� :"}�0d�#W�&2 5 33 4 2{ :K�� : ,�0h��q}�0zW� 2 5 93 3 3{ :�0kW{"? 

NPk!&� ,V�W� .D& .� N�U� :" }�0zW� 2 5 93 3 3{ :�0kW{"? 
Z#!& pD1 .D& K���= : '�A� ,H!'��U o�, �Z��!& G�!+ �0d��#W�& f��\ H��1 H��aW� �q@ 

< ��d ,H�� �0zWd ,�0�, HA�\ �TS  ;C��s g���� p�)!& P����T!& ��#D H��aW�� ��\
K���(  H!'���U o��, �0h����q G��S� :}]���Wq ]+ ���\�`&� ���, �����  &'��h�q '��!8 93 5 5 23 34 2 3 2 35 3 5 4 3{ 

JCD')!&:��MN1 , :&�[� &`�k 8 8?> 
pz�(�R!& K���= : ��Z�B .�� &'�SF� .�/!& .�( ��T!& *1 HTS� Y tW� G!�#� %& *+

 H#, �0�!+ *'h�F� ] ,x'W��%&� ,H�!'� Y H�D ���Q �T\ ,CT�a! �0�� �0zWd  :
}�0zW�  �0d�#W�& %& f�\ .�!�2 25 9 5 3 3 2 33 3 3 3 4 2 5 4 3 4 3{ C��& JCD')!&:��M N/!& ���F!& &/A �S#� 'A� ,

H�!'� Y G!��#� H�D ���Q �T\ ,*'�� c�\ o�� '! *'�� ] :} ��, ����  &'�h�q '�!3 2 35 4 5 23 3
]�Wq ]+ �\�`&�8 93 53 4 2 5 3{J CD')!&:��>M? 

NP#k!& K���= :}�0d�#W�& %& f�\ .�!�2 5 3 3 2 33 4 2 4 4 3 4 3{J C�D')!&:�� M �Z��S! ����F!& Y ���#,
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}�0zW��� 2 5 93 3 3{ ���0S#h� �����F!& G��S� �0���{� �A���,1 P��� *���\ *+� ,^�;���� &UP��� 8 3

�0!/q "D ;�0)���+ `&U1 �, H)T�aD .�!� ,H�S� .�UP)(, > ??K�� *1 G!+= : �\< �d
K�(  n!< Y CT�a!&: }]��Wq ]+ �\�`&� �, ���  &'h�q '!8 93 5 5 23 34 2 3 2 35 3 5 4 3{J C�D')!&:��MN1 , :

�b(�8 ?>�S�1 %&� ? 
������ ��
 ���:=  C��& Y�−G!�#� H!'� p�#�  :}�0zW��  �0d��#W�& %& f�\ .�!�2 25 9 5 3 3 2 33 3 3 3 4 2 5 4 3 4 3{ 

JCD')!&:��M− %& *1 j�Wd+ ¤C�k�!&� v��)�!& Y m�D�d &/A� ,f��� G!��#� K��� , :
}���k�{+ .�P�!&'!�D� f���+ ]+ &�P�W#� ]1 n�DU G;��8 3 53 32 3 3 5 5 2 34 4 44 2 9 64 2 4 9 93 33 3 3{J ^&���E&:�� MH�!'� G�!+ :
} �A���, nDU P�� H��� *�\ n!< "\8 5 3 3 32 3 33 37 53 2 4 45 7 3 56=��>{J ^&��E&:�� M…  pW�!& K���� :
" K��� "�� ��! f�\ %& *+ "�D C)D�d CA&��!�  ,C�k!&� v�)�!?> 

 ]+ ��\�`&� ��, ���  &'h�q '! ��@D ,�0! C�!�)!& C��& Y CA&��!& gW� %& .�D P��
 �0z��W��� �0#��, Y� ,C��)�!&� ^�;��W!&� C�T�T�!�D ����D pRT!& &'���L� ,&`�k 8

CT�:#!& CT�a!& : pW�!& ��h CaSb, pA�� 'A &/A� ,�SQL& H! %& `&U1 �T! ,
 o�Th H�S� �,.��k�T!&? 

����
 ���:=  H!'��U o�, ����F!& .�� �A���+ %& ���W�� *�\� � ;H�D .��,��T!&�
 ���!� �A����� ���0#, &'��h�q '��! ����1� ,H��SA1� �u����! �0R��B� �0������D H��TS#!

&'#���?> 
G!�#� H!'� :}.�P��(!& o, &�P#�& "���3 3 5 34 4 43 22 33 5{J CD')!& :��MN1 , :"��0! "���� : &'��SF�

 ., .�P��(!& o,*��Wb!&� ^�k�!&� ^��#;!&� G��T!&"? 
'A� ���L ,Cz��k�!& C�T0!&� ,o!��F!& .W$!�D �0�Q�� �0,< H�, `'b(T!& "��/� 

 ] .�/�!& .��#;�)kT!&� G���T!&� *��Wb�!&� ^�k��!& o, *'�'��� &/A �A`'#(D
v��a!&� xU�#T!& �'q GS� �0! �UP�? 

−U'[�� .D& K��  :"`'#(!& :R� �Z�!& x�� Y "T#)k,V'S$!�D x�S! �0�W? 
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K'��(!&� : Y N/��!&=&�P��#�& "����� >.�'���)!& ���,1 K'��� : .��� `'��#(!& �0���  *'��\ N1

�Z�!&? 
 H!'� �`����=.�P��(!& o, >�0! C,/, : .�� `'�#(!& ��@�[ .�/!& �A .�P��(!& *L

G�,Z!&� pT#!�\ ^�k�� *��WQ ., ^��#;!& �A� ,�Z�!&"? 
��� ��
 ���: "N1 :&UP�8"? 

���
 ����: "p�#� : ,*'�(��� ��, *�P�$� ] .�/�!& ^��#;�!&� G��T!& o, &�P#�&
 %& K'��U o�, ���F!& &'\��&� ,*��Wb!&� ^�k�!& o,� � "�W�� Y .�P�A�$T!&�

 H!'�U o, ���F!& .� �A��+ %& ��W�� *�\� ,%& � �0����D HTS#! ,HD .��,�T!&�
���� ��0#, &'�h�q '�! ���1� ,HSA1� �u��! �0RB�6&'�#��� ��!� �A ? *1 ��\<�

 %& K'�U &'�<@)�& .�/!& �&'��\ `'#(!& Y :" K'S�� .�D& p�D1 .D %& PW� ²" � ," 
 ��� .D P$!&"H�S� ���\ N/!& "�, GS� ���\ .,� ,"? 

K�� ~�a�+ .D& .� :"�0��, ,��R�!& N�< .�, ,p���SD ��T�  f'�<@)��& .�/!& *�\ :
 P$!&� ,K'S� .D& pD1 .D %& PW�w w ,%& �0zW��  ,�0,'�� Y � &��[1 &'��\� ,��� .D8

fP�h H�S� &�Pk��  ,�0#, &'h�F� *1 ,�| HTS#!"? 
G!�#� H!'� Y� :}.�P��(!& o, &�P#�& "���3 3 5 34 4 43 22 33 5{J CD')!& :��M*�0h� ,: 

������:pWS�!& H!�� ,U/� ���D .�P��(!& o, ? 
 ���
!:*��Wb!&� ^�k�!& ., U/#D .�P��(!& o, Gk�� .D pS� f��{ ,? 

*]'� n!< "y�� Y�: 
������: pW�!& H�1 ��0�, n!/D HTS#! ,�0�S� �W;B ,8? 

 ���
!:�#W! �0;#D K'� H�1 ? 
KuF!& ��D 'D& K�� :" "W�{ .D PT{1 *�\� l C���z!& f���� G!��#� %& *+ K'(�

oy�z!& ., C�b#T!& f��� �T\ pQ�#!& ., ?1��� ,`�&` pD1 .D& f��{ :} &�`&U1 '�!�
= 
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�0d��#W�& %& f��\ .��!� �P�� H�! &�P�L ���F!&{ � ,§�0d��#W�&¨ : %&� ,%& C���s
HA���"? 

G!�#� H!'� :}]�Wq ]+ �\�`&� �, ���  &'h�q '!8 93 5 5 23 34 2 3 2 35 3 5 4 3{J CD')!& :��MN1 , :" ���q '�!
 ��#, *'( ��T!&−*'�,�T!& �0�1−�!&� �'�b�!& Y v&�z�]& &��R�! `�0$S!  �R

`�k�!&�"? 
  C,u��� %& �`&U+ p��A� ,.��,���T!& o��, �0h����F! H��)�A&�\ H��h� G!���#� %& .���W

 .�TSk�TS! ���T!& *��T;�� &'��\ ��L ,�0��D ^]�A `'h� U&��1 ., .�TSkT!&
ta!& GS� H�1 `�()�& *�PD �Z�� ��h Y �Py�  ]� ,.�TB�, *'h�F� ? 

������
 �����: "K'��(� :��  �0h����FD �\�P���Z� ���! n!/��!� ,&����� &`�k��  ]+ ���¥ 8
��#, ���F!& .� �0)zWd5 9"? 

P�� .D& K�� :" H��W� �0��� %& K@�� x'W� ��ZB Y *'( ��T!& ^]�A � *'��,�T!&�
K�(  :K'�(� ]�Wq ]+ �\�`&� �, ���  &'h�q '! ?���Za� �, : "�# � ,���! o�Th

���'!/F� ,"# �"? 
¡&PT0!& ��, .� :}]�Wq ]+8 93 3 4{ :]+�RB ¥"? 

v�yU .D *�T� K�� :"&��, ]+8""? 
x�a;!& K�� :"&UPB ]+8"? 

G!�#� H!'� Y� :}]�Wq ]+ �\�`&� �, ���  &'h�q '!8 93 5 5 23 34 2 3 2 35 3 5 4 3{J CD')!& :��M*�0h� ,: 
������:p�#�  :�D&�z�&8 ?Gk�� .D& f��{? 

 ���
!:�W� .D& .� N`U��T!& f��{� ,�P�W� 'D1 H!�� ,&`�k  8V? 
N`U��T!& K�� :""�� *r  :?]�Wq .�hU�F!& ^]�| &�`&`Z�  K�Wq Y &'�'�� �S 8 

)��f��P�(�� ,o�z(�T!& ^���)��]& .�, &/A  : �����D &'�#��1 .��!� ,�'�� ��\�`&� ��,
]�Wq8"? 
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)���! :" "��Q1 `'�h'! p;��)(T!&§K���WF!& ¨ G��!+ Pb��(� ��T�+ .�TSk��T!& ���0Th Y

*'#Tk� .�/!& *�T�E& ^��#� �#D c#�� Y H�D *��d@�)�� ,.�( ���T!& K'�� G�!+ 
 H�!'(D *�`'b�(T!& ��A� ,�P�#!& ����u, .�, �0 '�q� ,�|'�S� g��U� ,�0Ty&Z�

}�0! *'��T� ��� �2 9 3 25 33 3 55 4{"? 
p�Ws�(!& K�� :K��WF!&� ,�0��� .�( ���T!& c�SF� Y .��,��TS! C�Sk�� '�A : `�k��!&

c�h&UL&� �u)q]& ��(�+� CT�T�!&�? 
���)�& &/A�K�WF!& &'WSs .�!� �'� �\�`&� �, N1 ;oz(�, ^? 

G�#T!&� :N1 : ��\�`&� �, x'W� G!+ *'�,�T!& �0�1 ��#, *'( ��T!& ^]�A ��q '!
 &/A *L ,K�)(!& Y ��#�� ,"T#!& Y &`�k � N1�!& Y �D&�z�& ]+ ^��[L& ., ���[

�R!& ��! ga�� ,��F!& ��! f��� p)!& C;��T!& V'��!& *@[ 'A? 
N�&��!& K�� : ]+ ��A�`&� ��, �0��  &'�h�q '�! ���1 '�A �u��!& "�Q�{ *1 ��S�&�

 U'�,L& ��:�1 .�, '�A� N1��!& �u)�q& g�h'� N/!& `�k E& 'A K�WF!&� ,]�Wq
 "ba� N1�!& Y �u)q]& K'b{ P�� *L v��a!& Y �0�� �&�{]& g$� p)!&

f'h'!& "0�1 GS� U�k��]&� �&Z�]&? 
G!�#� H!'� :}�3���! 3uq &'#��L2 5 3 4 5 23 3 3{J C�D')!& :��MN1 , :" �����D ��k�!& &'����L�

^�;�W!&� CT�T�!�D"? 
�� G�#T!� : ������D &'�����L� ,&`�k�� � &���[ ]+ ���\�`&� ���, �����  &'��h�q '��! N1

 Y *��)) ]& ��! .�W!�s� .�B�D ��'\ K�{ ,C��WF!& K&'�L&� ,CD<��!& j���[E�D
(� Ca�Q Y n��R)!&� ,����` �'�� .�, c��'F)!&� ,K��)(!& .�� ���W�)!&� ,�\P�y�

�� '�Q Y C���!& �R�� ,��y&P�1? 
−U'[�� .D& K��  : ���(�E �AP�0h *'!/�W� .��{ .�( ���T!& C�!�a! "���T� ��A 'A�

 K��aD ,�P#!& �'� .� CD<��!& U�WqL& ^�(!+� ,��$!& K�hU .�D �'F!&� K<�F)!&
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1 �0, �q ³uDE ��k!�D f��#D P0$� ., &/�A .�, g����� ,~'k�! �U��$� K�b��+ �
 G!�#� H!'� "��T)!&=U��P!& Kuq &'��$  > H!'��= Y *'�U�k�� �0��, &����\ e����

*&�P#!&� �dE&?> 
− G!�#� H!'� =&'#��L� >pWs�(!& K'(� �T\ ��;�E& ?Zh&�!& K�� ��k!& C���? 

o�1� �0�  gq1 �/h �0�  p�)�! ��? 
K�(� :��#W!& o�� ?���1 &<+H)#��1� ,��k!& Y  ?�P#!& GS� H)ST{? 

.���R!& .�D Ch��!& "SF!&�? 
��A C�)�!�D `&�T!�  :�A���` Y �1 �0��` Y .�TSkT!& c#� G!+ e`�� �, "\? 

����
 ���: "K'(� :����D ��k!& �0Wy�\�D &'���L�9"? 
�P�W� 'D1 K�� :"N1 :"SF)!& ., HSQ1� ,����D N1 ��!uq &'���L"? 

, .�H!'� PA�$ :" }��!uq &'#��L�{K�� , :C��L& &'���L"? 
�;���1 P��A�$, .���� :" }C���)�!& ���'���W� ����!uq &'#����L�{K���� ���'���zW� , :

p:�� .D V�1� ,K'S� .D& pD1 .D %& PW�� ,j'D�)!& .D C�� Uw w"? 
H!'� NPk!& .� :" }��!uq &'#��L{K'(� , : &'SqP�� G�){ ,�0!�{U &'#��1

����D"? 
�`���)� .��� :" }����!uq &'#����L�{K���� , : C���)�!& ���'���W� ,����!uq &'�����L

n!/D"? 
�;�1 �`�)� .�� :H!'� :" }��!uq{K'(� , :����D"? 

P�� .D& .� :§}]��Wq ]+ �\�`&� �, ���  &'h�q '!{K��� , : Y *'( ���T!& ^]��A
x'W� ��ZB ? H��W� H�� %& pSk�7 �K��(  .��,��T!&� :�Z�a� ��,�5 ?��} &'�h�q '�!

]�Wq ]+ �\�`&� �, ��� {, !*'!'(� :"���'!/�F� ,"# � "# � ,��! oTh P�7 5 54 4 5" ,
}C�)�!& ���'�W� ��!uq &'#��L�{���!& ,¨? 

= 

��
 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 �§��;���E&¨ : .��,"v���\�!&� "���F!& ��;���+" K���(� ,��k��!& Y ���| �&����E& '��A� ,

��k!& m���1 &<+ C���S! :"� �#��� o;� C���!& m#�� 8 3 3 3 ��'��',8 2 3" � ," �0#���1 
 �0W{�Q" ,���1� �| Ph &<+ ,w" ���;�+ �0#�'� 8"CTb!& .D P�U` K'� H�,� ,: 

mw���������C ����������F�+ Y���������L?�� ����������A9 88 8 ; ; 8 9 8 8  
 

��������������E�! ��������������F�+ l�������������%�9 8 y8 8 88 ; 7  
  "��Q1 ���,1�"Ku��F!&".��, '��0  ,""��SF!& 3 3" Y ,�'��(!& .���D *'���� �����!& p��A� ,3 5

���A��B� �'�b��!& ? p��W�!& K'��� H���,�� :"�3 ��SSF)��� ] �'�b��!& p��  &'��Q&�2 35 59 3 3 3 4 46 6
J��@\ ,.�s��R!&3 9 M�/a!& `]�14 3 5 2 3? 

G!��#� H!'� :}C��)�!& ���'��W�3 3 2 34 2 5 5 5 2 3{J C�D')!& :��MN1 , :" .�� ��z��W�)D ��)��)  *'��W�
%& "�W� Y `�0$!&"? 

����
 ���: "+ �0z�W�)D ,�\&Z�, Y ��h�F, .� ,HD *'�)�� �, ��! *'WSz� �\���
H��"? 

PA�$, .� :"}C�)�!& ���'�W�{���'�W� , : .�D p�D1 .�D %& P�W�� "�)W� .�D %& PW�
p:�� .D V�1� j'D�� .D C�� U� K'S�"? 

 NPk!& .�}C��)�!& ���'�W�{K'�(� , :����!&" ? P��� .�D .T{��!& P�W� .�� N�U�
n!< 'a�? 

G!�#� H!'� :}�0! *'��T� ��� �2 9 3 25 33 3 55 4{J CD')!& :��M? 
1N : ] &'����\ *+� ��'ab���)k� ,���0,u\� �0��P��a! *'�k��a)k,� ���0! *'�#�z,

��W\ `�k � .��,�T!& .�D �[ �'�� G!+ &/A N`��  ,�0!�{ *'TS#�? 
 �����h .��D&� ,�S���1 .��D P����� ,P��A�$, K�����=���0! *'��T��� ����� � >N1 : *'����

�0�!+ ��'S(��� U�WqL& �0! *'#Tk�? 
�0h����FD ��b��)q& H��! G��(W� ] &/��A� ,K&'��{L& o���Th Y ����� &/��A "��D ,���0#, 

.��k�T!& ., f��B� �`�)� gA< H�!+� ,~��k!�D CW���T!& Y �0�1 K�L& G�#T!&�? 
= 

��� 
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= 

−N�&�!& K��  : G!�#� H!'�=�0! *'��T� ��� � >*]'� H� : 
�!(
:`&�T!&  :���, *'#Tk� �, �0�!+ *'S(�� �0! *'�� ��� ? 

P�� .D&� PA�$, K'� &/A�? 
 ���
!:�`�)� K��  : ���&'�1 �0��!+ &'�(!1 &<r�  ,�0!'�� "�W(�� �0,u\ oTk� ., ��� 

 `��0$!& �,@�D ����(!& .� �0WWkD &�� � �A'SW� gS(!& c#;! CWh'T!& j�TS�!& .,
p�W�� �T\? 

−U'�[�� .D& K��  :.��k��T!& U'�0h� �`��)� K���� : �0��, "�W(� .�, ���� � f���#,
�0#�z�� �0!'� 

−U'[�� .D& K��  :/A� &��zq P�[1 C��)�!& �0���D *1 GS� H�W�)S! �&��& CST$!& f
 �/�� ��A ^]��A� ,�0S��{ �0��S� p�Sz�� ��(��  .�TSkT!& Y *L .�TSkT!& GS�
 j��0�'T)!& Z���T� G!+ *'�SW� ]� *��d@)�� �AU�Wq1 ., *'W$#� .�/!& .�TSkT!&

ta!&� ~Pb!& .� Py��T!&�? 
�P�W� 'D1 K�� :"N1 :*'#,�� �0! *'#�z,"? 
��� ��
 ���: "N1 : ��'ab��)k� ,��0,u\� �0��Pa! *'�ka)k,� �0! *'#�z,

��W\ `�k � .��,�T!& .�D �[ �'�� G!+ &/A N`��  ,�0!�{ *'TS#� ] &'��\ *+�"? 
P�� .D& .� :"}�0! *'��T� ��� �{K�� , :*'�SW,"? 

�;�& P�� .D& .�� :"}�0! *'��T� ��� �{\�P#! HD *'�@� �, *'#Tk� ,�"? 
H��!'� P��A�$, .��� :" }���0! *'��T��� ����� �{ : ����B ����'�� ,�0��`���{@D .�dP��a,

.�( ��,"? 
�;�1 PA�$, .�� :H!'� :" }��0! *'��T� ��� �{K��� , : P�W� ,.�( ���TS! *'���

 ��A ,.�( ���TD &'k��! p�:�� .�D V�1� j'D��� .�D& C��� U� ,K'S�� .�D pD1 .D %&
.�( ��TS! *'��"? 

= 

��� 
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= 
G!����#� H���!'� :}%&�5 3.�T!����:!�D �����S� 3 4 4 9 4 � 4 3{J C���D')!& :��MN1 , :" ^]����| �����S� %&�

n!< GS� �0���$��� ,.�T!�:!& .�( ��T!&"? 
��� ��
 ���: " *��\ c��\ *��\ '�! .��� �! �,� ,*'�� �,� ,*�\ �, �S#� H�@D �q@ 

*'��"? 
H!'� �`�)� .� :}��S� %&�{K�� , :�!��"? 

− CT���!& C��& *1 e�� n!/D�  g��)�� m���\ P���,  ud x��A *1 ma�� P�
x'W� G!+ .��,�T!& o, .�( ��T!& ^]�A ���q GS�? 

G!�L& �Pk�T!& �,1 :.�PA�$T!& �'�Q Y G�'�!&� v&�z�]& �`��� p0 ? 
C����!& �Pk�T!& �,1� :CD<��!& j���[E&� �y�T�!&� j���['!�D �0��D �&��E& p0 ? 
C�!��!& �Pk�T!& �,1� : p0 ��P�(� Y �0���R�� ,�0)TS\ t���� GS� ��a!&? 

HSR�� � H��,&Z�& G��!+ j`1� ]+ ����h Y jP��h� ���,  u���!& P�����T!& f/��A� ????
=���'!& ��k�)!&?> 
=.�T!�:!�D ��S� %&� > o��� H��L ,%��D x�R�!& ��S:!& ��:�1� ,�!��� "��! P�P�

�0#�', ��B Y �`�W#S!? 
−���B Y ^pR��!& o���� ���S:!& "��Q1 *L  H#���', � , �!���� x�R��T!&� , o���� H���L

 fP�{� G!��#� % t�{ p�A p�)!& �`��W#!& , �1 ����(�!& c�#;�!& ~'�SFT!& Y �0#���
�$[ �1 �${ �1 ��b! �0#��? 

 �!�b!& PW#!& .� G!�#� K�� �T\=�S:! x�R!& *+?> ??? 
 pW�!& *1 NU�FW!& ��aQ Y mWd� � H!'� �k = ����T�+ &'k�WS� �!� &'�,- .�/!&

:D*�P)0, �A� .,L& �0! n�!�1 �S >K�� : x�RD , *��T(! K'�� u� �d= x�R�!& *+
��:� �S:!?> 

 G!�#� K���= .�, &<+ n��r  m�S#  *r  x�;� ]� n#��� ] �, %& *�` ., �P� ]�
= 

��� 
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!& &'�)D& P(!2 35 3 3 2 4 3 ��A� %& �,1 �0�� ta!& ^�h G){ U',L& n! &'WS�� "W� ., C�)�2 5 2 3 3 3 55 3 3 3 3 3 3 5 3 2 24 3 53 3 36 32 3 9 59 22 3 4 43
 *'AU�\3 5 4 3=��>?  

}&'���)D& P��(!2 3 3 22 3 3{ n��! 3}"��W� .��, C���)�!&2 23 4 43 2 2{ C����PT!& m,P��� ���, K�1 3 4 43 2 32 3 9 3} n��! &'��WS��3 35 33
U',L&5 5 2{\ p�  ����!& &'!��h1 N1 3 4 42 2 5 3 23 3 n���` K��zD+� xP��4 3 2 4 3 2}t�a!& ^��h G�){w 3 3 32 3 9{ �b��!& 2 9

}�0��3 3 33{ Z� 9 3}%& �,12 3{ H��` 4}*'AU�\ �A�3 5 54 3 2 3{&�A�� H�  &'SqP  H! 8 4 3 34 4 5 33 3 5=�>? 

                                                                                       
= 

.�T!�:!&?> 
=� >  G!���#� H��!'� :}"��W� .��, C���)�!& &'���)D& P��(!5 2 32 2 53 34 4 43 3 2 33 2{J C��D')!& :��MN1 , :"���)D& P��(! G

 ��Z�B "�W� .�, %& "�W� .� �APQ� �0��` .� .��,�T!& C�)  *'( ��T!&=x'�W�> ,
�A�,1 cR\�"? 

 %& .���D ���T!=u���� "��h > .�( ����T!& ^���T:� �0���� �W��d H���1 .�TSk��T!&� p��W�S!
N1 ,]�Wq ]+ �A�`&� �, �0�  &'h�q '! ��1� ,CaSbTS! : C�T�T�!�D ��R�,� &`�k 

D ,c�h&U°! ^�(!+� �z�W��� *��\ �R�!& .�, *'( ���T!& H�S� N'z�� N/!& &/A *1 .�
 *L ;�0��S� &'�#Sz� *1� ��@�[ Y *-��(!& KZ��� *1 "�W� ,n�!< "�W� �0��  &`'h',
 p��D p�q1 ���� .�D P�$!&� ,K'S�� .�D p�D1 .D %& PW#\ C��PT!�D .�( ��T!& ^�T:�

 %& K'�U ^�h �,P�� ,CTS� ��:�� �0��S� n�!< t�[ U�b��L& .,-� C��PT!& ,�
 �u��E& .��` �'��` ��| *'�SzW� p�)!& C�!�a!& Y *����� &�U�Q� ,&'�,�� *1 &'D1�

 pW�!& &'h�F�� � �'�� &' �� UPD ��ZB j^�h �TS  ,*�T�E& ., V��!& *'#�T��
.�TSk��T!& ?p��D1 .��D& ���0! K���� :&�A���� &'�,©��  "W()k��, ���,1 &/��A ? .s���W!& Y ���A�

Y �AU�� 1 *'S�$� ,�y&�P!& �| *'bD���| ����;� p)!& C!�a!& ? 
����
 ���: "f�\< G!�#� K'(� : ��� ,nD�aQL C�)�!& *'( ��T!& ^]�A �T)!& P(!

 ,H��� "�/�F)!�D ���!& G!+ �A`U GS� &'Q�{� �0��` .� �APQ &'kT)!& ,PTa,4 w 9
= 

��� 
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= 
 .�, H�#W� .�TD n��� ��b�& .�{ ,P{1 �'� nD�aQ@D� nD pD1 .D %& PW� "#�\� w

H,'� ?�\ n!<� %& K'��� v�aQL &'�)D& &'��\ �, �A^��)D& * � .�, C��)�!& .�,
"W� ?H!'(D p�#�� :}"W� .,{&/A "W� ., ,"? 

C�z� .D& K�� :" H!'� G�#,�="W� ., > K'��U ���$A m��� .�, �0!��{ ., *�\ �,
 %& ��A��B� P{1 Y H�� �0�'hU�"?  

G!�#� H!'� :}U',L& n! &'WS��3 5 5 2 3 3 95 33{J CD')!& :��MN1 , :" n�! &' �Q�9−p�W�!& ��0�1− 
 �'�� &'�S#  ��T\ ,H�D m�h �, K�zD+ Y U',L&=P�{1 > �'���=~P��F!& > n�! &���D`�9

P��!&"? 
K'(� v�#!& :��,L& g�S�� ,U',L& gS� ?f���#, : U'�,L& Y �DP��� C��PD ����)� *1

 ���| "b��a� p��)!& C��!�a!& Y "��,@)�! H��h� G��!+ &���0�� ,���0� G��!+ ���0h� ���0WS(��
,f`'b( ?U',L& &'WS� G�#T  : .�, g�h G!+ �W�h �AP!& Y &��:�� U�� L& &'!�h1

 p�W�!& .� V��!& `U G!+ n!/D &'Sb�! &/A� &/A K�T){&� ,&/A G!+ �,L& &/A� ,
 %& G!+ �'�P!& Hh� Y `'#(!&�=u�� "h>? 

������
 �����: "K'��(� :��!& %& H��D n���#D N/��!& .�P��!& K���zD+ Y� n���  &'!���h1� N1�3
n�S� f`U� ,HD �0��@� �, U���+� ,n�� "�/F)!�Dw"? 

��� ��
 ���: "N1 : nD�a�Q1 P��\� xP��\ Y ��A^&U- &'!�h1� �A��  &'ST�1 P(!
 p��W�!& �P��(, K�1 n��!<� ,C��S�'s �P��, f`���Tq+� n����` *]/��q� � H��),U C����PT!&

%& f�b� �TS  ,�A'( ��,� C��PT!& `'0� H)DU�{� ,�P{&� V'� .� v�#!& UP�D �'� 
HD�aQ1� pD1 .D %& PW� K�� ,H)TS\ GS�1� :Hh'� P� �,1 &/A ? �u�E& Y &'SqP 

&�A��"? 
NPk!& K�� :"U',L& n! &'WS� �,1 :.zW! &�0� �A'WS(  :?*'#�b� c�\!"? 

~�a�+ .D& .� :" }U'�,L& n�! &'WS��{N1 , : &�`���� ,nD�a�Q1 n��� &'!/�F�!6 7
= 

��� 
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= 

 x�,1 n�S�} ta!& ^�h G){%& �,1 �0��{"? 
G!�#� H!'� Y� :}U',L& n! &'WS��3 5 5 2 3 3 95 33{J CD')!& :��Mf'h� C#DU1 ,: 

�����:.s�W!& Y .�\�RT!& �L�T,� �A�:!& Y �0)���#, ? 
 ���
!:�|'S� Y ��! �, �0A&' @D �0!'� ? 

"����
!:���!& U�:)�&� �y&�P!& o�'� ? 
��
�
!:F! ��#z)�& '! %�D �0�S{ ��#, ��h�? 

~�a�+ .D& .� :" ��Q��� ,���D p�D1 .�D %& PW�� ,*�,�U .D P�Z�� ,N�AZ!& .�
 �'(!& �#D� ,�0�� H�SD �, x'W� ��ZB Y  P{ P� "\ ,�A��B� ,�`�)� .D �T� .D3 9 6

��P�a!& &/A Y H��P{ oT)h& P� "\� ,�#D  Pa� �! �,  Pa�® � 7 7 : %& K'��U *1
 �! ��0)!�D HD�aQ1 �,1 .�, �P�[� ,V���!& .�, ��k�� *�,� Y n!<� ,���!& �Z�� 2 5

 *'�Wa� V���!�  ,Ku�:!& m�W{1� ,U��T�!& v��s .��{� ,`uW�!& .�, vPh� ,�a!&4 49 3� 2 w
 *��,Z!& .�, K��a!& G�S� ,��0�� �'FR�!& *'�A���� ,�0!u�� �AU�Td Y ��(T!&

H�S� �A N/!& ? %& K'�U *�\� ��0�� G��\ ]+ ��ZB Y ��F� �TS�3 3 � 9 H��1 ��q1� ,�
 ,C(R�!& P�#W! ,V��S! �0��D H�r  ,x'W� ��ZB ., *�\ �, ]+ ,H! PTb� N/!& ��B P���9 6 9 25 4 3

H)WA1 n!/! V��!& gA@)�! ,H! PTQ N/!& �P#!& ���\� *�,Z!& �P[�3 3 3 w2 95 3 ? V���!& �,@� 
����!& P���� H��1 �A��q1� ,`�0$!�D ? f���!& .�, �0k���1 Y ��, G�S� V���!& Z�0$) 5

!�A�ZB� ���!& �\< ., &'T:� �, o, ,H�  �T! ,Hh'!& n!/9? 
 %& K'�U *+ �d � "�A1 ��{� ,���T��]&� ��0$!�D V��!& �,@  ,f��� Y Ph9 4 9 3

%& "�W� Y *uTa!&� C(��!& GS� G��!&2 5? 
 %& K'�U ��q �TS  � p�D1 .�D %& PW� v��� ,�&`'!& C��d GS� f��k� v��
� f��k� K'S� .D& ^&/aD H�, "��1 �P{ GS3 � 43" v��D< " .�, "���1 C���W$!�D "�Wh 

.���k�#!& "��@D ���! ,*'�T�Z� �T�  *�\� �&`'!& C��d ? %& K'��U U��� ��TS 3� ,
= 

��� 
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= 
g��!& "A1� .�( ��T!& ., cSF� .T�  pD1 .D %& PW� H�� cSF�9 ? %& P�W� *��\�

�q1 ,"�)W� .D %& PW�� ,�UZF!& .D �'� p�D �q1 ,pD1 .D ,�'�� .�D ���T� p��D �
 &'���\� ,.�( ���T!& ^��T:� .�, &'���\� ,��(��� p�D �q1 ,j'D�)!& .D P�� .D C�� U�

HSA1� �u��! P��� .T, ?K�� : ,CTS�� ��dP�{ ,K��� P��T{ .D& ��dP{ �T�  ,�0� �
%& KZ��1 ,N�b�W!& .ka!& .� ,P�W� .D ��T� .� ,~�a�+ .D PTa, .� :} P�(!

"W� ., C�)�!& &'�)D&{C��& ,"? 
G!�#� H!'� :}%& �,1 �0�� ta!& ^�h G){4 5 2 3 33 3 3 3 3 33 6 2 9{J CD')!& :��MN1 , :" �b�� ^��h G�){

*��`L& �y�� GS� u�� H��` �0�� %&"? 
UPD �'� ���� P�`��Q ")�� ,�u�E& .�PD H�W�! %& �b� 'A�? 

=%& �,1 �0�� >N1 :,H!�W()��&� fU�b�)�& ��0�� %& .��` gSB &'TS��1 n�!< P��#  
�0�s�D Y .��,�T!�D �y&�P!& *'bD�� �A� ,p(�({ ��B �,u�+? 

����
 ���: "K'(� : %& �b�� ^��h G){}%& ��,1 ��0��{K'�(� , : %& .��` ��0��
�u�E& 'A� ,H(Sq GS� H�� &� HD �,1 N/!&3"? 

G!��#� H!'� :}*'AU��\ ��A�3 5 54 3 2 3{J C�D')!& :��MN1 , :"���1 K��a!&� n!/�! *'AU��\ 
�0����!"? 

=*'AU�\ �A� >N1 : *'AU�\ �A K�a!&− %& �0aW� − *'TSkT!& H!��� �, "\ *L 
 ,H�D *'�{��� ��[ .�, �A^��h ��, "�\� ,�A�'k��� H��'A��� ��q� �) � �b� .,
 ., %& �0z�(� G){ .�P!& .� .��,�T!& `U *'!��a� *'!&Z� ] ,U���!& �`�� f/A�

Y %& K��� �T\ ,n!< U����!& = *+ �����` .�� �\�`��� G�){ ���'S���(� *'�!&Z� ]�
&'��z)�& >H!'� Y &'#�z)k� �! ��1 .�D�= :�����` .�, &����\ .�/�!& ���� �'��!& >

 p�W�!& *1� ,�'�P�!& ����� Y *'�#Tz� &'���\ *'( ���T!& n!/\ � f��,1 "aT;��
 n��!< *'AU���\ ���A� %& ���,1 ���0�� t��a!& ^���h G��){− %& �0aW��� − f/��A�  .��,

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

�aT! ���0h *+� &'z(�� C��)�!& p�  ]1 p�)�� ]� p! */y& K'(� ., �0�,�4 4 4 4 4 4 45 3 3 3 23 2 59 3 7 23 3 3 3 2 5 39 5 3 2 3 2 3 54 2 3 33 2 3 C�z� 3
 .�� ��!�D3 4 4 3 2 4=�>?  

}p�! */y& K'(� ., �0�,�4 42 3 52 3 2 5 33 2 2{ c�SF)!& p�  6 3 9 4}p��)�� ]�7 4 2 3 3 3{ ���� .�D P�$!& '�A� 2 3 3 33 2 w 2 5
 pW�!& H! K��w 4 9 5 3 3 3� GR�q1� ^�k��!�D ����, p��+ K��(  ���QL& p�D ` 9uh p  n! "A 3 2 3 33 2 34 3 3 57 4 2 27 3 3 23 3 3 4 43 3

 p��D ^�k� m�1U *+4 43 23 33 2 G!��#� K��� .)) @�  .0��� ��Q1 ] *1 ���QL&} C��)�!& p�  ]13 2 4 42 3 3
&'z(�5 3 3{ �(� ´��� cSF)!�D 3 3 53 3 4 3 4 6 3 9 4}��!�D Cz�aT! ��0h *+�3 3 92 34 4 5 9 3 3 34.�� 3 4 4{ ��0! i�a, ] 2 35 3 4 3

�0��=�>? 
                                                                                       

= 
 H���W�! %& ���A�0:� .�( ����T!& �y�k��q�C��T�:#!& �U'k��!& f/��A ^�T���1 .��,� , :

=Ca���!& >&���\ �0�  ª@��� ,�P(� �T\ .�( ��T!& U&��1 ma;  ��L? 
.  والمن��افقون بظه��ور أم��ر الله ون��صره إي��اك ك��ارهون: يق��ول ":ق��ال الطب��ري

روم وغي�رهم وكذلك الآن، يظه�رك الله ويظه�ر دين�ه عل�ى ال�ذين كف�روا م�ن ال�

 ".من أهل الكفر به، وهم كارهون
=� >  K�Z�!& gW� �\<? 

 %& PW� .D �D�h .�lK�� ; : %& K'�U m#T� �K'(� : ��"Phw 5 ! Y n�! "�A
?��QL& p�D `uh!" ?Ph K��w 5 : ,^�k��!& g�{1 "hU ¡r  ;%& K'�U �� p! *<@� �13 3

.)�� 1 *1 ����QL& p���D ^�k��� m���1U ����1 *+ GR��q1 ¡+� %& K'���U K���(  ? � '��A�
H�� ��#, :"n! m�<1 P�" %& KZ�1 n!< P�#  :} ]� p�! */�y& K'�(� .�, �0�,�3 3 2 5 34 42 3 52 5 3 3 2 2

 .�� ��!�D Cz�aT! ��0h *+� &'z(� C�)�!& p  ]1 p�)��3 3 3 34 4 4 4 4 4 43 3 9 5 3 2 32 3 24 � 5 3 39 3 74 2 3 3=�>{? 
 Y ����{ pD1 .D& Hh�q1"��k��)!&"= � ���� ���U ��� :> ��dP�{ p�D1 ��dP�{

 P�#�� ��dP�{ ~�a��+ .D& .� ��RD .D .T{�!& PW� ��d p(R,P!& ��A&�D+ .D ��{`
HD �D�h .� mD�d .D *�k{ .D .T{�!& PW� .D?  Y %& H�T{U ¡��W!L& C�,u#!& K��

= 

��	 
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= 
"Ca�ab�!&"= ��� :>" K��hU .�, *'� ��#, j��(d H�!�hU ,.k�{ `����+ &/�A�
"g�/0)!&"{��!& P�W� .�D P�#� ��B ; Y ����{ p�D1 .�D& f`U�@�  ,&/�A .T" ���$!&

"�P#)!&�"= � �� �� > Y *��W{ .�D& f��\<� ,H�! ���D� ,&/A ~�a�+ .D& C�&��D
"j�(�!&"= � ���>K��� , :"&���[ *�\� ,C��PT!& "A1 H�� e�U8"? 

m��S� : Y ~�a���+ .��D& f���\< P���� ,H)�k��{ n!/��!� ;p#D����� �����#, *<+ '��0 
"���k!&"= � ��� ,��� >@�D *��,�U .�D P��Z�� N��AZ!& .�� H���Pa� .�, H��, ��

 N/�!& ��,L& ,^��TS#!& .�, �A���B� �`��)� .D �T� .D �Q��� ��D pD1 .D %& PW��
�AP�� &U'0R, *�\ ��Pa!& *@D �#R�8? 

 Y N�z!& Hh�q1 ~�a�+ .D& t��s .,�"*��W!& o,�h"= �� ����> p�(0�W!&� ,
 Y"�'W�!& "y]`"= � ���� ,���>" ? 

�� V�W� .D %& PW� .XK�� ; : %& K'�U `&U1 �T! � ��ZB=x'W�> P$! K�� ,
���� .D :" ?���QL& j���D Y n�! "�A"K��(  , :p��)�� ]� p�! */�y& !%& KZ�@�  :

} C��z�aT! ����0h *+� &'z(��� C��)�!& p��  ]1 p���)�� ]� p��! */�y& K'��(� .��, �0��,�� 23 9 5 3 2 3 2 3 54 4 4 4 4 4 45 3 3 3 23 2 59 3 7 23 3 3 3 2 5 34 2 3 33 3
D4 .�� ��!�3 4 4 3 2=�>{ 

 ��W�!& Y ¡&�z!& Hh�q1=� ���� ��U ,����> ����L& Y� ,=� ���� ���U ,
����> C�� �#T!& Y ����#� '��D1� ,=� ���� > .��D& t��S� ���! x�a;��!& o��z(�, '��A�

 Ca�ab��!& Y ���A�:�& ���| e'��()� H��S#! PA&'��[ H��! .���!� ,V���W�=���> Y� ,
 v�W���L& *����D Y v�#�)���E&=� ���� − ���> Y H�#;��  U'0R��, ��R��!& ���,1 ,

 j�( &'T!& GS� H(�S#�=� ����?> 
�m!�� ;CRy�� .� :K��� ,���� .D P$!& Y m!Z� :P�Ta, ��� ! p��)�� ]� p�! */�y&

��QL& p�D ^�k�D? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >H��`�, .D] HWk��? 

= 

�
� 
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= 
�K�� ;x�a;!& .� : %& K'�U `&U1 �T! �� �Z�� *1K��� ;x'�W :" *+ ����!& �Z���

��QL& p�D j��D g�b�� ,%& ^�[" − .�TSk�T!& g�B��! ;.0�k�{ .�, �\/� *�\
`�0$!& Y−K�(  ,.�( ��T!& ., "hU ��(   :%& K'�U �� ! ;^�k��S! p�W{ m�TS� P�

C��& m!Z�  ;p�h�F� ]� p! */y� ? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >�R!& pDL HWk���? 

  *G!�#� H!'� :}p��)�� ]� p�! */�y& K'(� ., �0�,�7 24 4 42 3 2 3 53 3 2 5 32 5 3 3 2{J C�D')!& :�MN1 , :" .�,�
 ��,L& gWk�D p��)�� ]� `'�#(!& Y p! */y& PTa, �� n! K'(� ., .�( ��T!& ^]�A

���F!�D"? 
%& PW� .D �D�h .�X K��  := %& K'�U m#T������ .�D P�$! K'(� , :" ���

n! "A ,PhPh K�� ? ��QL& p�D `uh Y  : "�hU ¡r�  ? %& K'�U �� p! *<@��1
 %& K'��U K��(  ,.)�) 1 *1 ���QL& p��D ^�k� m�1U ��1 *+ GRq1 ¡+� ^�k�!& g{1

 �H�� ��#, 'A� :%& KZ�1 n!< P�#  ,n! m�<1 P� :" */�y& K'�(� .�, �0��,� 
&'z(� C�)�!& Y ]1 p�)�� ]� p! >{ pD1 .D& Hh�q1 f��k�� Y ���=� ���� ��U

��� >� ��P��a!& ���k��!& H��(  Y ¡���W!L& C��,u#!& H�#���=����> `���� ���d ,
 Ca�ab�!& Y f`����+ .k{�=��� > ���k�!& Y ~�a��+ .�D& f��\< P�� � K��� ��d

=� ��� − ��� > %& P�W� � *��,�U .�D P��Z� � N��AZ!& .� H��Pa� ., H�, ��@D
 .D �T� .D �Q��� ��D pD1 .D *@�D �#R�� N/�!& ��,L& ,^�TS#!& ., �A��B � �`�)�

�AP�� &U'0R, *�\ ��Pa!& ? ��k��)!& Y N��z!& H�h�q1 ~�a�+ .D& t��s .,�
=�� ���� > �'W�!& "y]` Y p(0�W!&�=� ���� − ��� ?> ��P{ ., PA�[ H! �

� PA�$, "��, � ,V�W� .D&�W{��Q Haa�Q v�W��L& *���D Y v�#�)��E& =� �
��� − ���> �,1 , U'0R, ��R!&H�#;  j�( &'T!& GS� H(�(a� Y =�����?> 

V�W� .D& K�� :"K'(� :p�h�a� ]� p! */y&"?  
= 

�
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= 
����
 ���: "H!'(D f���d "h p�#�� :}�0�,�{ .�( ��T!& .,� ,} */�y& K'�(� .�,

p�!{ ,n�#, iF�[1 u�  ���1 ,5 3}p���)�� ]�{K'�(� , : p���D ^�k�� C����D p��S)W� ]�
���D� ��QL&4n!/D �d-� ��q@  ,���, ^�k�!�D p�r  ,�05 �3 w"? 

pz�(�R!& K�� :N1 :x'�W� ��Z�B G�!+ �'FR�!�D p���S�� ]� `'�#(!& Y p! */y& ?
 u�hU *��\ ,CTS�� p��D p�q1 t ���T!& ���WF!& ���� .D P$!& Y m!Z� C��& f/A�

 pW�!& �P� �T!� ,�0�  &P�� �CTS� p�W! K�� :&'!��� ?CTS�� p��D ��� �\P��� .�,: 
K��T!�D `'�$� ] "�FD H�L ;HSFW� ��1 GS� ��� .D P$!& ?K��(  : .�, 1�`1 ^&` N1�

U��#, .D ^&�!& .D �RD p�#� ,P#$!& ��DL& v�R!& &/A �\P�� �T�+ ?"FW!&? 
*'!'(� ^�TS#!& U'0Th� : '�A� ,H��  n[ ] ~��� U/� 'A� ,��� .D P$!& Y pA

 CD<��!& U&/�L& �TS)� �T�+� ,H! U/� ]%& HaW� ,�S$�!? 
G!�#� H!'� Y� :}p�)�� ]�7 4 2 3 3 3{J CD')!& :�Mf'h� Cdud ,: 

�����: ,�P��W� 'D1� ,�`�)�� ,.ka!& H!�� ,C�!�FT!& Y *��b#!�D �dE& p�Wk�� ] 
��hZ!&�? 

�P�W� 'D1 K�� :"f��$, :G�Td�� ]�"? 
��hZ!& K�� :"N1 :��B n!<� ,���F!�D N��+ x�,@D p�Td�� ]�d©  p! �k�), "? 

 ���
!:�aD .D& H!�� ,pS�[ .� p� �b� ] ? 
"����
!:K�� ��� .D P$!& Y m!Z� ��1  : ���QL& p��D j���WD p��)�� ]� p�! */�y&

^&��!& fU�)q&� ,P�� .D&� ,PA�$,� ,V�W� .D& H!�� ,^�k�!�D �0)R, ¡r ? 
H!'� V�W� .D& K�� :}p�)�� ]� p! */y&{K�� , : P$!& 'AwK�� ��� .D : mTS� P�

p!�TD n���1 .�!� ,.)) 1 G){ �Q1 �! ^�k�!& m�1U &<+ ¡1 U�b�L&"? 
%& K'� Y PA�$, .� ::"}p�)�� ]� p! */y&{K��� , : %& K'��U K���� : &�Z�B&5

���!& ^�k�� ��QL& j��D &'T��� ,x'W� !P$!& K�( w :^�k�!�D ��)�� ]� ,��! */y&9"? 
= 

�
� 
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= 

G!����#� H��!'� :}13&'z(��� C����)�!& p��  ]5 3 3 4 4 43 2 2 3{J C���D')!& :�MN1 , :" ^]����A �(���� P��(!
e��!& ~���!& C�)  Y *'( ��T!&"? 

��� ��
 ���: "N1 :&/A �0!'(D C�)�!& Y &'z(� P�"? 
V�W� .D& K�� :"p�#� :&'z(� ��a!& Y"? 

�`�)� K�� :"&'z(� �dE& Y ]1"? 
*�k�\ .D& K�� :"!�D �0!u)�& *1 P������!&� x�R!& ��L C�)�!& 'A "s�W"? 

�P�W� 'D1 K�� :"N1 :&�U�Q� &'#�� �dE& Y ]1"? 
C�T�� .D& K�� : G!�#� %& K��=&'z(� C�)�!& Y ]1 > `��0$!& .�� H�&��+ ��� K'(�

`��0$!& x��� H�! .��� N/�!& H�WS� ��,� H��T�+ c#�� H�� H!'��� gh&'!& : C��) 
� c��  ,�0�  �(� P� CT�:� Y H��'�'D HWb�� ��! �����Q C��)  ., iSF)!& gSz

 K'(� %&� ?H)D�Q1 P� CT�:� C�) = H�S\ .�P!& *'��� C�)  *'�� ] G){ �A'S����
% >C�)  *'�� u�! HD %& �,1 N/!& K�)(!& x�� .T  : H�  o�� �TD ���� C�)�!& Y '0 

`�0$!& ., HD %& �,1 �, H\��� f`&�  ��,� HWS� g�U ., ?&/A �DP) ? 
−���\ .D& K���  : ��T  ,H�D n�!< ���!� ���QL& p��D ^�k�� .�, GR�F� �T�+ *�\ *+

 %& K'�U .� H�SF)D C�)�!& ., H�  �(� ��:�1 ,Hk�� .� Hk��D CWB�!&�? 
−NP#k��!& K�����  : c��SF)!& Y *r��  ,fPb��� Y "��y�(!& &/��A ~P��Q ��P��(� G��S� H���+

�b�#, p�A� ,C�((a, G�T:� C��) � e�\ �Pk�, ���$)!&� ,H!'��U C�b�#,� %& C
 ,c�SF)S! CWk��!�D C�S�S� �Pk��T  ����F!& �,1� ,��:#!& U�'!&� ,��W�!& �dE& GS�
 H�!'(D %& �AP��'� &/�0!� ,���B ] cSF)!& fPb� "y�(!& &/A *1 o, ,CTA'), pA�

=.�� ���!�D C�z�aT! ��0h *+� > ]� ,x���  ]� ,����, ]� ���, ��0�� ��0! ���!
�uq? 

 H��!'�G!���#� :}.�� ����!�D C��z�aT! ����0h *+�3 3 3 34 4 43 3 92 34 � 5 3 9 4{J C��D')!& :�MN1 , :" ����0h *r�� 
= 

�
� 
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= 
P{1 �0�, mS�� u  ,�q�& �'�!&� %�D .�� ��!�D Cz�aT!4 2 5"? 

 ,�0��S� ��|&'D1 t�S��� ,j�0$!& o�Th ., �0�S� N')a)  �A�R��� �0�S� ��L
j��- Y n!< G!�#� .�D �T\ �0�  �0�S� t�;������\ ? 

 G!���#� K����=.�� ����!�D C��z�aT! ����0h *+� v&/��#!�D n�'S$#)k��� ? �A�R���� �'���
*'ST#� �)�\ �, &'��< K'(�� �0ShU1 ma� .,� �0�'  ., v&/#!&?> 

 c0�!& Y G!�#� H!'��= &'���)k�� *+� �0�`&��� ��| �{1 &U�� .�T!�:S! ��P)�1 ��+
f'h'!& N'R� "0T!�\ ^�TD &'d���?> 

 G!���#� K����= .��� ]� U���!& �0A'��h� .�� *'����� ] .��{ &�����\ .�/�!& ���S#� '�!
�AU'0�?> 

 G!�#� K���=�&'�B �0�'�  .�,� `�0, ��0h ., �0! > j����& .�, n�!< ���B G�!+
C!&P!&? 

V��W� .�D& .� :" }.�� ���!�D C�z�aT! ���0h *+�{K��� , :"��aW!&" ? .�� N�U�
n!< 'a� C,���? 

��� ��
 ���: "N1 :�� �0! P�a, ]3v�0, ]� ,i�a, ]� ,�03 3 3"? 
����
 ���: "K'(� : ,HS��U v/�\� H����- P�ah� %��D ���\ .�TD C��zT! U��!& *+�9

K'(� ,C,��(!& �'� �#�Th �0! C#,�h ,�| C�Pa,8 : H!���[1� ���� .�D P�$S! G�� w
��Zq �0�SbD .�( ��T!& .,8 7 4 4 4"? 

P�� .D& .� :"}p�)�� ]� p! */y& K'(� ., �0�,�{ ,K�� : .�( ��T!& ., "hU 'A
 %& K'�U H! K�(  ,��� .D Ph H! K�(�6 3� :§ �0��, /F)�� ��QL& p�D �Z�� ��#!&9 3

^��Q�� NU&��3 5 w¨K�(  , : m�)) & p! *<@� �! *+ ,p�)�� ]� p! */y& ,%& K'�U N1
jP��#�� ! %& K'���U g;��B��%& K���(  , :§} ����0h *+� &'z(��� C���)�!& Y ]1
Cz�aT!.�� ��!�D {¨ p�W�!& ��0! K��(  ,CTS� p�D ., *�\� ,� :§ ��� �\P��� .�,

= 

�
� 
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/�q1 P�� &'�!'(� CW�b�, nWb�� *+� �A�k� C�k{ nWb� *+2 3 5 5 2 3 5 23 3 2 5 3 � �3 2 3 3 24 4 45 2 5 33 34 45 2 3 "�W� .�, ����,1 ��5 2 23 4 3 33 2 3
 *'{�  �A� &'!')��3 35 3 2 3 34 2 5 9 3 3=��>?  

}C�k��{ nWb��� *+{ C��T��B� �b���\ }CW�b��, nWb��� *+� �A�k���3 2 34 45 5 2 4{ �P��[ 9 4
}����,1 ��/�q1 P�� &'!'(�3 3 22 3 32 3 53 5 3{ ����SF� .��{ �Za!��D 3 2 39 23 4 4 2 3 4}"�W� .�,2 23 4{ C�b�#T!& f/�A "�W� 3 2 24 3 2 4 4 3 3
}� &'!')��3 2 3 39 3 3A5*'{�  �3 35 4 2{nD�Q1 �TD 3 3 3 3 4? 

 *'���,�T!& "��\')�S  %& G��S�� ����]', '��A ����! %& g��)\ ���, ]+ ��W�b��� .��! "���3 3 55 3 34 2 35 3 32 2 3 3 3 24 9 33 3 3 2 3 3 3 23 3 34 3 95 5 4 4 5
=��>?  

}"���2 5{ ���0! 2 5 3}����! %& g��)\ ���, ]+ ��W�b��� .��!3 33 33 23 3 3 9 4 5{ H)D���Q+ 3 3}����]', '��A3 3 2 33 5{ �����Q�� 3 34
,�5 3',1 p!')7 3 3 ��U}*'�,�T!& "\')�S  %& GS��=�>? 

                                                                                       
= 

?CTS� p�D4 3 ¨&'!�(  :*��Wh "��FD H�1 ��B ,��� .D Ph� 6 ! p�W�!& K��( � :§ ^&` N1�� 6
P��#$!& ,����DL& G��)�!& �\P���� .���!� ,"��FW!& .��, e�`17 3 2 : .��D ^&���!& .��D �R��D

U��#,5 32¨" ?  
=� > K�Z�!& gW� �\<? 

.D �D�h .�K��� ;%& PW�  : .�� *���F� C���PT!�D &'��SF� .�/�!& *'( ���T!& "�#h
 p��W�!& �*'��!'(� ,^'k��!& U���Wq1 : �A����� Y &�P��0h P��� HD�a��Q1� &P��Ta, *+8

 p��W�!& C��� ��� �0��P��{ g�/���� �0�SW��  ,&'���SA� � ;n��!< �A^�k��  ,HD�a��Q1�
 %& KZ�@ G!�#� :}�A�k� C�k{ nWb� *+2 5 35 2 3 5 2� 3 3 23 4 4{C��& ? 

h�q1 Y ���{ pD1 .D& H"f��k��"= � ����� ��U ����� > .D PTa, t��s .,
HD �D�h .� H�D1 .� Y'#!& C�z� .D .ka!& .� ~�a�+?  H�  ;c�#� `���+ &/A� 

"S�: G!�L& :�!P�, c�#�� ;Y'#!& C�z�? �C�����!& : ;Y'�#!& C��z� .�D .k�a!&
 Y �T\ ;c�#�"g��()!&"?� C�!��!& :�� �!P, ;~�a�+ .D&.#�� P? 

= 

�
� 
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= 
  *G!�#� H!'� :}�A�k�� C�k{ nWb� *+2 5 35 2 3 5 2� 3 3 23 4 4{J C�D')!& :��MN1 , :" nWb�� *+− ��0�1

pW�!&−*'( ��T!& *Za� CT��B� U��� "? 
� ,H! ^]�A ��&P#D H�W� G!�#�� xU�W� �S#� C��& .�( ���T!& U&���1 �;  Y U&�T)�&

 H�W�!�? 
!&�C�kapA  :T, ,^&P�L& GS� ���� �b�� �) HD�aQ1 �k�� f�k� �? 

����
 ���: " PTa, H�W�! f�\< G!�#� K'(�� : �)��D U���� nWb� *+ ,PTa, ���
 .�, �0����[1� f^&��:�� ��� .D P$!& �k� ,f/A n�&ZB Y ���!& �U1 n�S� %&9 3 3

.�( ��T!&"? 
��� ��
 ���: " .�, HD��Q1 ��T0, H��L ;H�! ^]��A ��&P�#D H��W� G!��#�� xU��W� ��S#�

}k{3 3C�� 3{N1  : �A^��� ,HD�a�Q1 �k��� f�k�� ��T, ,^&P��L& G�S� ���� �b�� �) 
n!<"? 

V�W� .D& K�� :"K'(� : x'�W� ��Z��!& f/�A x��� Y nWb� *+}�A�k�� C�k�{{ ,
K�� :HD�aQ1� P$!&6"? 

H!'� �`�)� .� :" }�A�k�� C�k�{ nWb� *+{ n�!< ��\ .�TSk�TS! �)�  *��\ *+ ,
�A^��� �0�S�3"? 

G!�#� H!'� :}"�W� .�, ����,1 ��/�q1 P�� &'�!'(� CW�b, nWb� *+�5 52 2 3 2 33 2 3 5 5 24 3 3 23 2 53 33 3 � 4 43 4{J C�D')!& :��M ,
N1 :"&'!'(� �P[ �1 CT�ZA ., f���, nD taS� *+� : ��DP��� N1U v�a�Q1 .a�

.� ���SF)D ��k��L ��z){& P�"? 
����
 ���: "f�&��:�� P�$!& K'�(� ,��0�  nR��h K'�S�D CW�b�, nWb� *+� : P��

q1 f/�A HW�b�� *1 "�W� .�, ,f�P�� G�!+ H��W�1 x��� ,PTa, .� ���SF)D ��U/{ ��/w w 3
CW�bT!&"? 

��� ��
 ���: "N1 :&/A "W� ., H)#D�), ., ����{& P�"? 
= 

�
� 
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= 

pWS�!& K�� :"P{1 �'� CW��!& CW�bT!�D� ,UPD �'� �b�!& C�ka!�D G��"? 
PA�$, .� :" }"W� ., ���,1 ��/q1 P�{��U/{ ,2 4"? 

��!& K����pz�(�R :" G��){ ��<@)����  ����){]�D ��k����L ��/��q1� &/��A .��, �����q .��a�
�&�$!&� ")(!& ., �0)!�� p)!& ��uW!& nS� ., ��TS�� ��kSh."  

G!����#� H���!'� :}*'���{�  ����A� &'���!')��3 35 3 2 3 34 2 5 9 3 3{J C���D')!& :��MN1 , :" ����A� &' �b������
^'k!& ., nD�Q1 �TD� &'#�Q �TD *�U��k,"? 

������
 �����: "'��(�K : &P��Ta, v���Q1 ���TD *'��{�  ���A� P��Ta, .��� &�P������8 6
�0�, ")� ., ")�� ,H�� �0,&Z�&� HD�aQ1 K'S�D ,CW�bT!& ., HD�aQ1�4 5"? 

~�a�+ .D PTa, .� :" }&'!')�{K�� , :��\ GS�"? 
G!��#� H!'� :}���! %& g�)\ ��, ]+ ��W�b�� .�! "��3 33 3 25 3 3 23 3 3 9 4 4 5 5{J C�D')!& :��MN1 , :" "��− ��0�1

pW�!&−��F�D'�� ��0! &��h� .�!<��F)T!& ^]��0! 8 8 : ����S� %& fUP�� ��, ]+ ��W�b�� .�!9
µ'�aT!& �'S!& Y HW)\�"? 

����
 ���: " &PTa, H�W� �D`�, f�\< G!�#� K'(�8 w 78� :}"��{ ^]��0! ,P�Ta, ��� ,
n�� &'�SF� .�/!& .�( ��T!& :}��W�b� .!{ �0��` Y *'D���T!& �0�1 ,}�)\ �, ]+ g

��! %&{���S� f�;�� ,µ'�aT!& �'S!& Y ,"? 
��� ��
 ���: " Y �|&'�h G!+ ,H�S� H,u�� %& j&'SQ ,H!'�U G!�#� %& P[U@ 

K�(  ,C,�)!& f/A ���&P� :}"��2 5{N1  : ��0!}���! %& g�)\ ��, ]+ ��W�b�� .�!3 33 35 3 3 23 3 3 4 4 5{N1  :
fUP�� ,%& C��R, ma� .a�"? 

�P�W� 'D1 K�� :"}��! %& g)\ �, ]+3 5 3 3 3 9 4{���S�� ��! %& G;� �, ]+ ,"? 
G!�#� H!'� Y� :}��! %& g)\ �, ]+ ��W�b� .! "�3 33 3 25 3 3 23 3 3 9 4 4 5 5{J CD')!& :��M*�0h� ,: 

������: *1 ] ,��[ �1 ���q .�, ��W�b�� H��1 µ'��aT!& �'�S!& Y ��! %& g)\ �, ]+ 
� �1 �/�  ��!�# @D n!<w.ka!& K'� G�#, 'A� ,PTa? 

= 

�
� 
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= 
 ���
!:��D H��` Z#�� ���b�� H�1 ���,1 CW��� Y ��! %& g)\ �, ]+ ? 

pz�(�R!& K�� : o��Th� gy�b�T!& o��Th *1 P��Pa!& �U'�� Y ���! %& ����1 P��
 *1 "�W�� ,t�SF!& t�SF� *1 "W� &UP(, *�\ ^p[ ]+ �0�, *�k�E& g�b� ] U',L&

��DU� ,CW�bT!& Ph'�f���#, ��, C���& P�Pa!& C�- Y ��! K'(�  : o��Th *1 ���! m���D
.��,1 GS� &'Sba))! NP�� �0)Tk{� �0)W)\ U',L&: 

������: ^p�[ G�S� &'��Za� ]� ,C�!�a, ] �����- H��r  �\���1 ^pRD &'{��� ] *1 
 H�!'(D G!�#� H�S� i� &/A� ,C!�a, ] my�  H�L ���� = Y CW�b�, .�, v��Q1 ��,

� �UL&��A1�� *1 "�W� .�, v��)\ Y ]+ ��k��1 Y ] >N1 : ��0(SF� *1= n�!< *+
��k� %& GS� > p!�L& tD�k!& UP(!& &/A ��! ���D �T�+=�����  ��, GS� &'�@� u��! >

 fUP��� n�!< g�)\ %& *L ;C�!�a, ] m�y�  '�0  �����  ^p[ GS� &'�Za� ]= ]�
�\��- �TD &'{��� >C!�a, ] j- '0 ? 

 H!'�G!�#� :}��]', 'A3 3 2 33 5{J CD')!& :��MN1 , :"��y&P�1 GS� ���Q�� 'A"? 
�P�W� 'D1 K�� :"N1 :��DUw"? 

����
 ���: "K'(� :Hy&P�1 GS� ���Q�� 'A"? 
��� ��
 ���: "N1 :���$S,� ��P��"? 

G!�#� H!'� :}*'�,�T!& "\')�S  %& GS��3 35 4 2 35 2 2 34 9 3 3 33 4{J CD')!& :��MN1 , :"S�� fP{� ,%& G
HD *'�,�T!& PT)#�S "? 

  "�b��a� Y H��D &'��(��� ,�0���� U�;��T!& o�� `� �0a!�b��, g��Sh Y H���S� &�P��T)#�
 ���B K�/�F, H��r  ,f���B G�S� "�\'� ., �,1� ,H�S� "\'� ., v�q u  ,�|'Sz,

",1 �T! xUP,? 
����
 ���: "K'�(� :�!� ,H��S� &'�S\')� *+ ��r�  ,*'��,�T!& "�\')�S  %& G�S�� �

 �A�b���� ,�AU'�,1 ��0��� ,f���B ����[ &' ��F� ��!� ,f���B P��� ., �b�!& &'h��8 5
= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

 %& ��W�b�� *1 ���D iD��)� .�a�� .���k�a!& eP�{+ ]+ ��D *'bD�� "A "�5 5 2 3 2 35 2 5 3 3 53 5 5 2 3 2 3 5 2 54 5 9 93 4 43 3 3 34 3 32 2 24 49 3
 *'bD�), ��#, ��+ &'bD�)  ���P�@D �1 fP�� ., v&/#D3 5 3 35 3 5 2 2 37 9 23 5 2 3 33 9 34 3 24 4 4 4 43 4 43 �=��>?  

}*'bD�� "A "�3 3 55 9 3 2 23{ o�(� *1 *���:)�� N1 "�QL& ., .�^�)!& eP{+ �/{ H�  3 2 3 3 23 23 3 35 34 4 4 43 9 32 2 2 2 2 32 4
}eP��{+ ]+ ����D3 2 9 3 4{ .�)W����#!& 4 2 3 33 4 2}.���k��a!&4 2 3 53 2 2{ �1 �b���!& .k��{1 �����@� G�k��{ C������ 2 2 2 5 33 39 33 24 42 3 2 3

 �`�0R!&3 3 9}iD�)� .a��9 3 3 3 35 2 3{ �:)�� 4 3 32}��D2 5 4fP��� .�, v&/#D %& ��W�b� *1 2 4 42 3� 33 5 24 2 4 5{ C��U�(D � 3 4 3 4
 ^�Tk!& .,3 9 2 4}���P�@D �13 4 2 3 4 2 3{�!�)� p  ��! *<�� *@D 5 23 4 4 43 3 2 5 3 4 �2}&'bD�) 5 9 3 3 3{  n�!< ��D3 4 3 3 4}��#, ���+5 3 3 9 �2

*'bD�),3 5 7 3 53{��)W��� 2 5 3 4 3=�>? 
                                                                                       

= 
�A`�\� �A��D ., GS�"? 

��� ��
 ���: "N1 :"�\'!& �#�� ��Wk{ 'A� ,H�S� *'S\'), .a��"?  
=� > G!�#� H!'� :}.���ka!& eP{+ ]+ ��D *'bD�� "A "�4 2 3 5 2 53 32 32 2 23 4 49 4 3 3 59 3{J CD')!& :��MN1 , :" "��

 �0!−pW�!& �0�1− :?��D &��� �1 �`�0[ ]+ ��D *��:)�� "A8"? 
 *+ ������ ,.��,��T!& C�k�a!& mD��Q1 *+ *Z�a� .�, GS� C��& f/| G!�#� %& `��

��'�! H��aW� ta!& K'� ª@�  ,CW�b, �0)D�Q1 : '�A .��,��T!& g�b�� �, "\ *+
�0a!�b!? 

������
 �����: " P��Ta, H���W�! f���\< G!���#� K'��(��: }"���{ ^]���0! ,P��Ta, ���� ,
�A�,1 n! m��D� �0)�Q n! m�Q� .�/!& .�( ��T!&5 : eP{+ ]+ ��D *��:)�� "A

 ��0��  ,�A��)WS�D ��! �a) � �P#!�D &��� �,+ ,�TA��B ., .k{1 �TA .�)S!& .�)SF!&4 3 83 93 4 8 3
!�D �'��!&� ,�`�0R�!& H���  ,���! ���P�� .�, u)� �,+� C,uk!&� CT���!&� �hL&7 ,C��$

U��!& ., ��$�!&� ?f��� ]� ga� �T, �TA�)S\�6 5"? 
H�!'� V��W� .D& .� :" }.���k�a!& eP�{+ ]+ ���! *'b�D�� "�A{K'�(� , : �1 �)� 

e�q1 ��, K��� �`�0[ :~��!&� ���a!&� �`�0R!& p0  ,")(!& K'(� ? ���Z�F� ��,+�
= 

�
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= 
���P�@D"? 

`'#k!& 'D1 K�� :�q ^p[ ^p$, U�:)�& o, ��T)!& iD�!&&�[ �1 *�\ &�? 
H�!'� P�A�$, .� :" }.���k�a!& eP�{+ ]+{K��� , : U'�0:!&� ,%& "�W�� Y "�)(!&

Hy&P�1 GS�"? 
H��!'� �`���)� .��� :" }.���k��a!& eP��{+ ]+ ����D *'b��D�� "��A{ Y u)��� �1 ���a)  ]+ ,8

%& "�W�"? 
−*���{ 'D1 K��  : p�A ��T0�, �P�{&� "�\ ,.�)W���#!& eP�{+ ]+ ���D *���:)�� ��, N1

g�&'#!& ., G�ka!& :�`�0R!& �,+� ,��b�!& �,+? 
N1 :��W�!& �'�!& H� � �`�0R!&� ")(!& �,+� ,��W�!& �hL& o, �)�!&� �b�!& �,+? 

− f�P�� g�S�� *1 ��,+ %& "�W�� Y `��0$!&� �Z�!& G!+ gA< &<+ �SkT!& *1 n!<� 
Y ")(� *1 �,+� ��q�& Y ��:#!& �hL&� CT���!&� �b�!�D �'��  "ba)  %& "�W� 

 p�W�!& *1 �����A p�D1 .�� N�U ��, n!< GS� KP�� e'b(!& C���!& pA� �`�0R!& H!
 � K��= Y `��0h ]+ Hh�F� ] HS�W� Y ��q .T! %& .T;� C�&�U Y� %& "���

 G�!+ H�#hU1 �1 C�$!& HSq`1 *1 .,�� pS� '0  pS��D t�Pb�� pD *�T�+� pS�W�
uy�� H�, ��q N/!& H��k,CT��B �1 �h1 ., K�� �, ?> 

−N`U���T!& K��  : G!��#� H�!'�=.���k�a!& eP�{+ ]+ ©��D *'b�D�� "�A "�� > p��#�
C�$!& �`�0R!& Y� ,.�P!& U'0� �b�!& Y *L C�k{ �TAu\� �`�0R!& �1 �b�!&? 

−C���z� .��D& K����  : Y �AP��()#, Y .�( ����T!& G��S� `���!& C����& f/��A Y G�#T!��� 
C!&�+� ,.��,�T!& c�\ G�k{ ��@D �u�E&� ,gy�b, �| KZ�� .��,�T!& *1 �0�� 

m �b�? 
−N�&���!& K����  : gy�b��TD .�( ����T!& ����  .��� ¡����!& v&'��$!& '��A &/��A *1 ���S�&

 ���  ]'�)(, ��D'S�, U��Q *r�  ,�Z��!& G�!+ g�A< &<+ �Sk�T!& *L n!<� ,.��,�T!&
= 

��� 
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= 

 %& fP��1 N/�!& ��:#!& v&'�!&� ���P!& Y .ka!& ��]�D *+� ,���q�& Y ^&P0R�S!
 C\'R�!&� C��!'h�!& p�A� ,"��T$!& ���]&� Kua!& K�T!�D ���P!& Y ��  �W!�B U�Q

��:#!& v&'�!�D ��q�& Y� ,�'(!&�? 
G!���#� H��!'� :}���P���@D �1 fP���� .��, v&/��#D %& ��W�b��� *1 ����D iD���)� .��a��3 24 4 4 4 42 5 93 4 4 42 2 3 3 5 5 2 33 � 33 5 2 55 5 2 34 3 3 3{ 

JC��D')!& :��M1 ,N :" C��Sh�� fP���� .��, C��D'(#D %& ��W�b��� *1 ����D ���:)�� .��a��4
��S)(�  ���P�@D �1 ���S�"? 

����
 ���: "K'(� : ,C�Sh�� fP��� .�, C�D'(#D %& ��W�b�� *1 ���D ��:)�� .�a��
 ���S�}���P�@D �1{��S)(�  ,"? 

�P�W� 'D1 K�� :"}v&/#D %& ��W�b� *1� 33 34 5 5 5 24 5{N1 , :��)�T� *1"? 
�V�W� .D& K� :" }fP�� ., v&/#D{ j'T!�D ,}���P�@D �1{K�� , :")(!&"? 

�`�)� .� :" }���P��@D �1 fP�� ., v&/#D %& ��W�b� *1 ��D iD�� .a��{N1 , :
")�"? 

pWs�(!& K�� : G!�#� H!'�=fP��� .�, v&/#D %& ��W�b� *1 >N1 : ;����S� C�D'(�
��SW� ., C�!�F!& �,L& v�Q1 �T\ =D �1���P�@ >��!�)� Y ��! *<�� N1? 

U'[�� .D& K�� : ,C�Sh- C�k�{ �1 C�Sh�� C�k�{ ]+ ���!�{ .�, *��:)�� ] G�#T!&�
 ���P�!& Y �1 ,U���!& v&/�#D ���q�& Y %& ��D/�#� *1 ��!��{ .�, ��:)��  .�a� �,@ 

���P��!& Y %& v&/��� .��, ���P���1 ����B G��S� v&/��#D : v&/��#D �1 ,�'��F!&� �'$!���\
,���P�@D H!'� Y �T\ ,��D�aD %& *<1 &<+ ,")(!& v&/� 'A� = *'( ���T!& H)�� �! .�!

�| n�����! C��PT!& Y *'�h�T!&� ��, �|'S� Y .�/!&�?> 
G!���#� H��!'� :}*'b��D�), ����#, ����+ &'b��D�) 3 5 35 3 57 93 5 2 3 33 9 34{J C��D')!& :��MN1 , :" ����+ &��:)���� 

, t��  "�D "��  %& �, *��:)�, ��#,���,� ��"? 
����
 ���: "K'(� : �y��Q H��!+ ��,� ,���D "���  %& ��, *��:)�, ��#, ��+ &��:)�� �

= 

��
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()� .! �A�\ �1 ��'s &'(��1 "�3 3 5 53 25 2 2 23 28 2 3 3 38 4 .�(��  �,'� �)�\ ���+ ���, "W3 2 94 4 43 3 5 58 2 2 25 92 25 4 3=��>?  
}&'��(��1 "���5 54 2 3 2{ %& C����s p��  3 3 4}�����, "��W()� .��! ���A�\ �1 ����'s2 23 8 3{ f'��T)(��1 ���, 

}.�(��  �,'� �)�\ ���+{L&� 3 2 3�WF!& G�#TD ��A �,3 23 2 3 33 24 5? 
�0����(�� �0���, "��W(� *1 �0#���, ���,�2 2 2 3 35 5 3 5 3 35 3 3 2 5 23 2 34 3 3 *'�@��� ]� H!'����D� %���D &�����\ ���0�1 ]+ 3 5 32 4 43 3 93 3 54 4 5 3 5 24 3 9 3 4

 *'AU�\ �A� ]+ *'(��� ]� G!�k\ �A� ]+ � 3ub!&3 3 55 5 54 3 52 3 23 3 3 99 3 94 44 2 5 3 3=��>?  
}"W(� *1 �0#�, �,�{ ^�)!&� ^��!�D }���1 ]+ ����(�� �0��,{ "�W(� *1� "���  3 32 5 2 33 4

 K'#�,5 2 3}%�D &���\4 3 34 5 3G!�k�\ �A� ]+ � 3ub!& *'�@� ]� H!'��D� 3 3 2 5 35 5 3 9 3 39 33 5 2 43 4 4{ *'S����), 3 35 4 3 5} ]�3 3
*'AU��������\ ��������A� ]+ *'�������(���3 3 55 54 3 2 3 9 4 2 5{��������,��, ���P�������#� ��������0�L C�������(��!& 2 5 9 3 4 3 3 9=�>?  

                                                                                       
= 

���,� ��, t��  "\ �,19 � 7"?  
=� >  K�Z�!& gW� �\<? 

 V�W� .D %& PW� .�XK�� , :��� .D P$!& K�� : ��Q1 �! ^�k�!& m�1U &<+ ¡+
K�� ,p!�TD n���1 .�!� ,.)) 1 G){ :!Z� H�� m :} .�! ��A�\ �1 ���'s &'�(��1 "��2 2 23 28 2 3 3 38 3 5 54 2

 .�(��  �,'� �)�\ ���+ ���, "W()�3 2 94 4 43 3 5 5 38 2 2 25 9 32 25 4 3 5=��>{? 
 Y N����z!& H���h�q1"*�����W!& o,����h"= �� ���� > g{����Q P������ t�����s .���,

"��k�)!&" :K�� ���h .D& .� ��${ p�d :V��W� .D& K��?  ;c�#�� `����+ &/�A�
*�)S� H� : G!�L&:�����, ��T0��W  ,V��W� .D&� ���h .D& .�D ��z(�]& ?� C�����!& :

 g{�Q P���"��k��)!&" ��${ .�D&� ,py�k��!&� ,����{ '�D1 H�#�� ;c�#�� &/�A 
�A��B�? 

 *G!�#� H!'� :}���, "W()� .! �A�\ �1 ��'s &'(��1 "�2 25 3 3 5 52 4 43 3 29 2 2 23 25 8 3 3 38{J CD')!& :��MN1 , :" "��
−pW�!& �0�1−.�( ��TS!  : .�#y��s �)��[ K�{ N1 GS�� ,�)�[ c�\ ��!&',1 &'(��1
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�`�)� .� :"} ����a!& Y ��| �|/�#�! %& P��� �T�+ �A`]�1 ]� �0!&',1 nW$#� u 

���P!&{ ,K�� :K'(� ,�u�!& ��`�(, f/A : ���a!& Y �A`]�1 ]� �0!&',1 nW$#� ]
��q�& Y �| �|/#� *1 %& P��� �T�+ ,���P!&"? 

 ���
:p��#� ,�0!&'�,1 Y ���\Z!& .�, H���  ��TD �|/�#�! %& P���� �T�+  :.�( ���T!& ?
.ka!& K'� &/A�? 

= 

��	 
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= 
"����
:�A`]�1 �0!&',1 Y �0Wy�bTD �|/#�! P�� .D& H!�� ,? 

P�� .D& .� :"}���P�!& ����a!& Y ��| �|/#�! %& P��� �T�+{ p�A ,��0�  gy�b�T!�D ,
�h1 .��,�TS! pA� ,v&/� �0!� �"? 

��
�
!: N`U��T!& f��{ ,.�\�RT!& p�#� ,�0!&',1 CT��B� �A`]�1 p�WD �|/#�! 
.��q@)T!& �#D .�? 

-$�.�
!:&� �0W{� �0:�{� �0#T$D �|/#�  &/�A "�\� ,��0�S� *Z�a!&� �| "FW!
v&/�? 

����
 ���: " .�� ����\< N/�!& "���@)!& ,��P��� n!< Y v&'b!�D .�S��@)!& G!�1�5
.ka!& ? ,f�A��� H��S� K` ��, G�!+ H�S��@� ��b  ,"�Z�)!& ., �A�:!& 'A n!< *L9 5 2

H)a�Q G�S� C�!]` ] .s��D G�!+ H �Q ., G!�13 � ?�!+ n�!< H�h� .�, H�h� ��T�+�9 9 G
 Y ��A`]�1� �0!&',@�D .�( ���T!& %& g�/�#)! ���#� ��! H�L ,�q�, 'A� ��P()!&

K��� ,H�!+ H0h'� �0h� ,���P!& ���a!&7 8 : �0�  �0! pA� ,���P!& Y n!/D �|/#� c�\7
 %& g�h�1 ��, H�,&Z!+ H��S� v&/�#!& ���:� .�, H��1 G!+ H0�h'� H�� gA<� ?U���5 3

;y&� � H�'({ ., �0�  H�S� ]� ,���!& g�s ��B 'A� H�, /q��� H,ZS� *�\ <+ ,H7
f�\� H�, �$� GS� ,&��[ ]� &PT{ H�, /q�& ., ]� ,^&Zh %& ., �&U� 2 8 85 � 8 �"? 

−��(!& .D& K��  :K�(� *1 ,�S�1 %&� ,v&'b!&� : PA�R�T!& ��,L& '�A ��| �0W�/�#�
����q�& G���S� ���0��d�,� ���0�Wa,� ���P���!& vu��s g�/��#� .��, :���D G���S� ��a!

 P�$� u�  ,n�!< Y ~�R�T!& �&'��1 �����(,� ��0#Th Y ���:#!& g�#)!&� ,�0S�ba�
�0S�ba� GS� fP0$D i��{ 'A� ,HTA �\1 ���P!& .T, g#�1 ? '�A ���A v&/#!&�

 H!'(\ ,g#)!&� C(RT!&� �!L&� :"v&/#!& ., C#z� ��k!&"H!'��  :" m��T!& *+
H�S� HSA1 ^��WD v/#�!"? 

h')�� �!@)� N1 ��\1 �1 HTA "\ ���P!& m��\ ., &/�A� ,�0!�T�@D g��#� H�1 ] ,o
= 

��� 
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= 

 K��� �T\ HTA � ���1 ��P�{ .�, f���B� N/�,�!& f&�U e/�!& ��P�a!& Y l
= G�A� ���P�!& H�)�1� ,HST�[ H�! o�Th� ,HWS� Y f��B %& "#h HTA ��q�& m��\ .,

CTB&U? 
� ~�� � ,H����� .��D f��(  %& "#h HTA ���P!& m��\ .,� .�, H��@� ��!� ,HST�[ H��S

H! UP� �, ]+ ���P!&>���P!& Y v&/#!& ¬SD1 .,� , : ,v'�S(!& ~����� "TR�!& m�)R��
 ���0WaD ���P��!& ~�R��� ������ ]'��!� ,H���U��� ] P��W#!& p����� gb��� ���(�!& *'��\�

v&/#!& &/A ., &'d��)�]? 
−U'��[�� .��D& K�����  :C����& f/��A G���#,� : V'���� U&����1 .��, &���� cR��\ %& *1
!& ~���[E&� f�� '�)D C��) � K��T!& GS� �Q�{� �a[ �0�'�� Y tSq H�@D .�( ��T

 P�W\ Y ��0  ,�0!&'�,1 ^&��h .�, v&/��� ^��� Y n!< gWkD �0S#$  ,H���� .,
�0#Th .,? 

 ,��0�, H����+ G!+ K�a!& �0�$S� �, ~���+ ., �!1 Y� ,*�b(�!& ., �0�S� �'q Y�
 ���P!& Y �0W�/#� %& `&U1 P( f`&�, ��� ,C{&U� ��#� gW� *'�� *1 *@R!& �TD? 

 *1 ]+ ,��(Sz, �R�!& "�A1� ^uFW�!& *@�[ &/�A� C��'��P!& j��D'(#!& P[1 ., &/A�
 G�S� �1 ~����E& GS� v&'�!& ., *'h�� �TD ��&��!& .� �uk, �0! �0�, .��,�T!&

�b!&? 
−NP#k��!& K�����  : Y C(R��T!& .��, �0!����� ���, ,����A v&/��#!�D `&���T!&� ,�0S�b��a�

 ��0�  ��&/�! m�SD�� '�S  ,*P�W!& g�#�� ,�0�  gS(!& �A� ,n!< Y P�PR!& p#k!&�
 p0  ,�0�!+ CWk� �0! .�� �! ,���(RTD−f��\<� %& .� �0)0!1 �T!− ]��D� jU��Q 

 ] ���`&U+� ,�| tS#)� �|'S� *1 ,�zF!& ��:#!& �0!�D� .,� ,���P!& Y G){ �0�S�
 G��0)�, *'���)  ,�A&P��#)� ����q¯! �|'��S� Y G��(W� ]� �|'��B�, C����B� �|'��Sz,

 ���P�!& .�, &'�S()�� *1 n�!< gh'�  ,g�b�=*�� ��\ ��A� �0k���1 t�AZ�� > N@� 
= 

��
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A �,� ���T! �0�+ %�D *'�Sa��5 3 2 23 5 2 35 3 52 4 3 9 4 4 4 4 3 *'���� �'� �0��!� ���, �3 5 2 3 53 � 2 2 23 2 5 39 24 43=��>? 
}�����T! ���0�+ %���D *'���Sa��2 25 3 3 52 4 4 5 2 39 4 4 4 3{ *'���,�, N1 3 5 4 2 5 2 3} �'��� �0����!� �����, ���A ���,�2 5 3 33 52 2 2 39 24 43 5

*'����3 5 25 3{RT!�\ �0D &'S#�� *1 *' �F� 2 35 22 54 4 3 2 3 2 3 53 3 3C�(� *'�Sa�  .�\�9 2 3 34 43 3 5 34 4? 
P$� '!5 4 3 2 3 *'aT$� �A� H�!+ &'!'! 8uqP, �1 j&U��, �1 @$S, *�3 35 2 3 2 2 3 2 2 33 2 5 3 3 33 5 4 �3 9 3 24 3 9 3 33 8=��>?  

}@��$S, *�P��$� '��!{ H���!+ *�@��$S� 4 2 3}j&U����, �13 33 2 3{ g�`&���� 4 3 3}8uqP��, �13 9 5 2 3{ 
 H�'SqP� �#�',5 33 25 5 8 24 3}*'�aT$� �A� H�!+ &'!'!3 5 2 3 2 2 33 23 5 4 3 9 3{� H�!'q` p�  *'��k�� 3 55 4 3 5 4 2 5 �&�b��]&3 4 2 4

                                                                                       
= 

C,�uT!& ��ka!&� �y&P!& ^�(RS! CWh'T!& CD'(#!& f/A ., �:�1 CD'(�? 
G!�#� H!'� :}*�� �\ �A� �0k��1 tAZ��3 5 35 2 2 54 3 5 33 5 32 3 3 2{J CD')!& :��MN1 , :" ,�0k��1 ��F��

H!'�U� %�D �A��\ GS� &'�'T� "? 
  ,�|&/�#! P�[1� ��0! G���1 n�!< *'���! ,���!& GS� �0)�T� .�{ �0)�T� *1 P���

H�  �A �T�  �0! �&UP)�]& v�D ., *'�� &/A� ,n!< ., %�D &<���? 
����
 ���: "p�#� : �'�W� �A`'�ah� ,%��D �A��\ GS� &'�'T�  ,�0k��1 ��F��3 w

�GSQ PTa, %& pWw"? 
N`U��T!& K�� :"N1 :�PRD nS�"? 

NPk!& .� :}*�� �\ �A� �0k��1 tAZ��{K�� , : ���P�!& ����a!& Y �0k���1 tAZ�
K�� *�� �\ �A� :��q@�� ��P(� �0�  C�- f/A"? 

��� ��
 ���: "N1 : G���1 n�!< *'���! ,����!& G�S� �0)�T� .�{ �0)�T� *1 P����
 ,�|&/#! P[1� �0! ��T�  ��0! �&UP)��]& v�D ., *'�� &/A� ,n!< ., %�D &<���

H�  �A"? 
H!'� x�a;!& .� :" }�0k��1 tAZ��{K�� , :K��� *�� ��\ ��A� ���P�!& Y : t�AZ�

�0k��1 :��F�"? 
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] ��&��+ ����3 8 33 2 2 5 2�'T$!& V��!�\ ^p[ f`�� 2 3 5 w 5 3=�>? 
                                                                                       

=� >  G!�#� H!'� :}���T! �0�+ %�D *'�Sa��2 25 3 52 4 3 5 2 39 4 4 4 4 3{J C�D')!& :��MN1 , :" ^]��A c�Sa��
 *'( ��T!&���T! ��+ us�D� �D/\ *'�,�T!& �0�1 ��! %�D8"? 

������
 �����: "f���\< G!���#� K'��(� : ^]���A ,*'���,�T!& ���0�1 ,����! %���D c��Sa��
���, � 'q us�D� �D/\ *'( ��T!&8 8 :}���T! ��+{CST!&� .�P!& Y "? 

��hZ!& K�� :"N1 :*'�,�, �)�1 �T\ *'�,�, ��1 %�D *'�Sa�3 4 4"? 
����
 ���������� : " �0�Z��h .��� ,H���S� H,u���� %& j&'S��Q ,H���W� G!���#� %& ���F�

 ��1 �0#SA� �0�� � �0�Z �}���T! �0�+ %�D *'�Sa�2 25 3 52 4 3 5 29 4 4 4 4 3{�P\�, ���T� 8"? 
x�a;!& K�� :"C�(� %�D *'�Sa� �T�+"? 

G!�#� H!'� :}���, �A �,�2 2 35 2 4 5 3{J CD')!& :��MN1 , :"���, &'k�!�"? 
������
 �: "�0! �D/�, ,G!�#� %& K'(�8 w :}����, ��A ��,�{ "�A1 .�, &'k��! N1 ,

~���� n[ "A1 �A "D ,��)S,� ����`� ²"? 
��hZ!& K�� :"���!& *'�zW�� *�T�E& *��0:� ��L5"? 
G!���#� H��!'� :}*'������ �'��� �0����!�3 5 2 33 � 23 2 5 39 4 3{J C��D')!& :��MN1 , :" *' ���F� �'��� �0����!�
(� *'�Sa� 4 3��! C�9"? 
����
 ���: "K'(� :�0)�k�!@D *'!'(� ���, � 'q �0  ,���' �F� �'� �0��!�8 3 :" 

 ���, ��+"&'S)(� u  ���  &'�,@�! ,3 2 5"? 
��hZ!& K�� :"&'S)(�  H�S� �A �, &��0:� *1 *'���� N15 5 4 2 5"? 

��� ��
 ���: "N1 :cSa!& GS� �0ST{ N/!& '0 "? 
U'[�� .D& K�� :"~��!&�:P�PR!& �'F!& "? 

G!�#� H!'� :}8uqP, �1 j&U��, �1 &8 �S, *�P$� '!3 9 55 3 3 32 2 3 23 3� 3 2 33 4 3{J CD')!& :��MN1 , :" P�$� '!
 Y ���(�� �1 ,�0������ "��Wh Y ����0\ �1 ,���0:�a� ��b��{� ����,@, *'( ����T!& ^]���A8 8 8 8
= 

��� 
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= 
���, �0�$�� �UL&"? 

N�'$!& .D& K�� :j&U��, :N/�!& o��'T!& '�A� ,�U��, oTh ,*�k��E& H��  U'��� 
N1 :H�  �)k�? 

=uqP��, �1 >t����!&� �UL& Y v�k��!& '��A� ? ,V���W� .��D& C��du�!& Y n��!< K����
�`�)�� ,PA�$,�: 

−G�#T!&�  : C���,L& �[ ��1 o, ,Cdu�!& f'h'!& f/A P{1 GS� ����, &�Ph '! ��1
=H�!+ &'!'! >H�!+ &'#hU N1? 

��'#�
 ���: "K�(  �0�Wh �P[ �\< �d :}@�$S, *�P$� '!{ �,P��� H��!+ *�@�$S� 
 ,Py&PR!& �| KZ��}j&U��, �1{ �0�  *��()k�  ��'SqP� }uqP, �1{N1  : ua,

H�  *'�ba)�  H�'SqP�"? 
H!'� Y v<'[ .D& .� N�U :}j&U��, �1 @$S, *�P$� '!{K�� , : G�S� *'WA/��

�UL& Y ��A'h�"? 
 Y�§@$ST!& ¨Hh�1 C#DU1 H�� : 

�����:1 PA�$,� ,V�W� .D& H!�� ,��a!& H�? 
 ���
!:�`�)� H!�� ,.ba!& ? 

"����
!:N�z!& H!�� ,"W$!& ., Z��a!& o�'T!& ? 
��
�
!:NPk!& H!�� ,v�0T!& ? 

N`U��T!& K�� :"CDU�(), �0S\ f/A ¡�#,�"? 
��� ��
 ���: "N1 :HD *���a� &��{� ,HD *'�ba)� ��b{"? 

 �,1�§j&U��T!&¨d �0��  ,f'h� Cdu: 
������:�`�)�� ,V�W� .D& H!�� ,K�W$!& Y *&���!& ��1 ? 

��� ��
 ���: "K�W$!& Y p)!& pA�"? 
= 

��� 
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= 

 ���
!:Gk�� .D pS� H!�� ,H�  "q` .T! ���k!& "qPT!& ? 
"����
!:C��FT!& �UL& Y v&��L&  ?�;�& V�W� .D& .� N��, &/A�? 

 �,1�§"qPT!&9¨f'h� Cdud H��  ,: 
�������: fU���)q&� ,�`���)�� ,V���W� .��D& H�!�� ,v�k��!& '��A� ,�UL& Y t����!& H���1 

N�z!&? 
��� ��
 ���: "t��!&� �UL& Y v�k!& 'A�3 3 9"? 

 ���
!:"qPT!& *1  :1'W)T!& ?K'(� :1'W), *�P$� '! ? V��W� .�D& .�� N��, &/A�
�;�1? 

"����
!:�PRD H�  "qP� N/!& t�;!& "qPT!& H�1 ? 
!�#� H!'�G :}*'aT$� �A� H�!+ &'!'!3 5 2 3 2 2 33 23 5 4 3 9 34{J CD')!& :��M? 

N1 : ���1 &�`�� ,C�Wa, ] ��A�\ ���'z!�F� �T�+ ��L ,���� �|�A< Y *'��k�
 *L ;��B� *Z�{� ��A Y *'!&Z� ] &/0!� ;���{1 �U��;S! .�!� ,���'z!�F� ]

& �� �TS\ &/0S  ;C# U� �b�� Z� Y K&Z� ] HSA1� �u�E& ,n!< �A^�� *'�,�T!
.��,�T!& &'z!�F� ]1 *�`'� �0 ? 

��'#���
 �����: "N1 : G��S� ���| *�UP��)(� ,C���S, ���0! ����S  ,*'����0�� *'��k���
j�W�!&"? 

����
 ���: "K'(� , :�0�R, Y *'��k� �A� ,���, �D�A ,H�!+ &��D`L4 2 3 8"? 
���� ���
 ���: "N1 :�'z!��F� ��T�+ ���L ,����� �|��A< Y *'��k�� ] ��A�\ ��

 ��A Y *'�!&Z� ] &/0!� ;���{1 �U��;S! .�!� ,���'z!�F� ] ��1 &�`�� ,CWa,
 ���� ���TS\ &/��0S  ;C��# U� �b���� Z��� Y K&Z��� ] H��SA1� �u���E& *L ;���B� *Z��{�w 5 ²w 3

K���� &/��0!� ;.��,���T!& &'z!���F� ]1 *�`'��� ���0  ,n��!< �A^���� *'���,�T!& :} '��!2 3
��, �1 &8 �S, *�P$�3 3 32 33 2 3 5 4 3*'aT$� �A� H�!+ &'!'! uqP, �1 j&U3 5 2 3 2 2 3 23 2 5 33 5 4 �3 9 34 3 9 3{"? 

= 

��� 
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 &<+ ��0�, &'�z#� ��! *+� &'�U �0�, &'z�1 *r  j��Pb!& p  xZTS� ., �0�,�3 3 2 5 2 3 34 4 43 2 2 3 3 9 2 5 32 2 24 4 4 4 4 45 32 3 3 23 25 2 55 3 3
 *'zFk� �A3 5 3 2 23 5=��>?  

}xZ�TS� ., �0�,�{ n�W�#� }Y{ �k�� } &'�z�1 *r�  j��Pb�!& &'��U ��0�,
*'zFk� �A &<+ �0�, &'z#� �! *+�? 

 HS;�  .�, %& �������� %& ��Wk�{ &'!���� H!'�U� %& �A��- �, &'�U �0�1 '!�4 4 44 2 2 53 3 32 5 5 3 3 3 5 2 35 5 53 33 2 5 3 5 3 3 25 5 35 5 9 3
 *'WB&U %& G!+ ��+ H!'�U�3 5 34 3 5 34 3 54 49 5=�>?  

}%& �A��- �, &'�U �0�1 '!�2 3 3 25 3 5 5 2 39 3 3H!'�U� 5 3 3{ �A'a�� �y���!& ., 3 2 3 23 4 43 3 2}��Wk�{ &'!����3 2 3 35 3{ 
 ��� �\3 4 3}H!'�U� HS;  ., %& ������� %&5 3 33 2 52 23 4 43{ ������� ��, e��q1 C�T��B ., 3 4 4 42 3 3 3 32 5 3 2} G�!+ ���+3 9

*'WB&U %&3 5 4 3{'h� ������ *1 3 3 3 3 4 2 5 2 3�0! &��q *��! '! v&2 85 2 23 3 33 3 3=�>? 
                                                                                       

= 
pWs�(!& K�� :"G��#T!&� : H��!+ &'�!'! �U'\/�T!& ^���[L& f/�A .�, ����[ &�P�h� '�!

.�TSkT!& ., �D�A .���k,"? 
U'�[�� .D& K���  :"G��#T!&� : &�P�h� '�! �Z��!& G�!+ ����F!& .�, �0 '�F! ���1

p�)FT!& H�  p�)F� �T, ����, �Z#� *1 C�Rq .���k, f�Pb(! V��!& HD �#R� u  
�Z�!& G!+ ���F!& �0�S�"? 

PA�$, .� :"}H�!+ &'!'!{K�� , :���, H�!+ &���!"? 
H!'� NPk!& .� :" }*'aT$� �A�{ �,1 ,}*'aT$�{ :*'��k� "? 

�P�W� 'D1 K�� :"}*'aT$�3 5 23 3{N1 ,�T$� , :��k� *1 P��� �Tz�"? 
)��! : *+" ��T$!& ", "0S0, K'� H�,� ,.��RT!& .�D pR�: 

<Fb����$n Y���+ �������C 1���,�C ����N�7 8 8 8; ; ; ; & 9 8; 7 9 8 8  
 


!����% <F��#���� �!\ 1��A�V J��?�7 8 7 68 9 8 8; ; 9 88 ; 88 9  
  

=� > K�Z�!& gW� �\<? 
 NUP��F!& P�#��� p��D1 .���lK���� ; : %& K'���U P���� .��a� ���T��D � �k��(� '��A�

= 

��� 
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= 

 ��b���'F!& �< f����1 <+ ;�Tk���8−����T� p���D .��, "��hU '��A�− ,K���(  :%& K'���U ���� !
K�(  ,KP�& :" nS��−C��&�U Y� :n�a��− m�Wq P�� ,KP��1 ��! &<+ KP�#� .�,� ,

KP�1 .\1 �! *+ j�kq�"�T� K�(  , :%& K'�U �� ! ;H�(�� v���@  H�  p! */y&
K���(  :" o��, H,����Q� ,��u��Q o��, H�u��Q �\P��{1 ���(a� �D�a��Q1 H��! *r��  ;H���`8

&�� ���$� ] *-�(!& *���(� ,�0,��Q �0k�!& ~��T� ��T\ .�P�!& .�, *'��T� ,�0��
C�,�!& .,w : H��  P�h'� ��T  H ��QU G�!+ �:�� �d ,^p[ H�  Ph'� u  HSb� G!+ �:��

 H�;� G!+ �:�� �d ,^p[−H{P� 'A�−u�  f</�� G�!+ �:�� �d ,^p[ H�  Ph'� u   
 NP�d "�, H�P;� eP{+ `'�1 "hU �0)�- ,�P!&�  ��!& tW� P� ,^p[ H�  Ph'�

�T!&V���!& .�, C���  .��{ G�S� *'�h�F�� ,U`UP�� C#;�W!& "��, �1 ,�1" m�!Z�  ;
�0�  :}j��Pb!& p  xZTS� ., �0�,�4 4 4 43 3 9 2 5 33 5 2 3 3 2 2{ ?P�#�� 'D1 K�� : m#T�� ¡1 G��1 P0�[@ 

 %& K'�U ., ��Pa!& &/A� ,H�#, ���1� �0S���� g�!�s p�D1 .�D pS� *1 P0[1� ,w
){ HD 3ª@  ,mkT)!�  "h�!& n!/D �,@ 5 p�W�!& m�#� G�S� H�!+ ,j�:� G � N/�!&

H)#�? 
 Y NU�FW!& Hh�q1"Ha�aQ"=  ���U����> Y �Sk�,� ,"Ha�a�Q"= � ���� 

− ���?> 
��S� : C��&�U Y ���b�)!& &/�A m�Wd H���! ,K�Z��!& gWk�D ���b�)!& �TAP��� ���!�

 Y py�k�!&"��k��)!&"= � ���� ,��� ���U ���> Y N��z!&� ,"*���W!& o,��h" 
=�� ���> Y ~&��!& PW�� ,"��k�)!&"= � �� ���� ,���> ����{ p�D1 .�D&� ,

 Y"f��k��"= � ����� ,���� ��U ����� > p�D1 .�� N��AZ!& .�� �T#, .�
HD P�#� pD1 .� .T{�!& PW� .D CTS�? .�F�R!& �[ GS� ��aQ P�� &/A�? 

  *G!���#� H��!'� :}j��Pb��!& p��  xZ��TS� .��, �0���,�4 4 4 43 3 9 2 5 33 5 2 3 3 2 2{J ��D')!&C :��MN1 , :" .��,�
j��Pb!& CTk� Y nW�#� ., .�( ��T!&3"? 
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N1 : .�, <'q@�, ,K&'�,L& .�, ��A��B� j��Pb�!& CTk�� Y n��S� .�#z�� nW�#�

 ��T\ KP�#!& ��0�  �&��� �!� ,%& Hh� �| P�U1 �, CTk� f/A K'(� ,g�#!& 'A� ZTS!&
p�W��? 

K��� NUP�F!& P�#�� p�D1 .� :" %& K'��U ����D  ��Tk�� �k�(� e< .�D& f^��h <+ 
K��(  ,G�T�T)!& ��b�'F!& :K��� ,%& K'��U ��� KP��& :§ ��! &<+ KP�#� .�,� n�S��

KP�1¨v�zF!& .D �T� K�(  , : G�W�!& K�(  H(�� v��@  H�  G! */y& %& K'�U ��
� : �0,���Q o�, H,���Q� ��u�Q o�, H�u�Q �\P�{1 ��(a� �D�aQ1 H! *r  H�`

 �0k!& ~�T� �T\ .�P!& ., *'��T� ��d £�[ H�  Ph'� u  f</� ± �:��  C�,�!& .,
 tW�� P�� £�[ H��  P�h'� u�  H ��QU ± ��:�� ��d £�[ H��  P�h'� u  H�;� ± �:��
 �1��T!& eP�d "�, H��Pd eP{+ K�� �1 H�P� eP{+ ± `'�1 "hU �0)�- �P!&�  ��!&

V���!& .�, ���  .�{ GS� *'h�F� U`UP� C#;W!& "�, �1 ? �0��  m�!Z� } �0��,�
 .,j��Pb!& ± xZTS�{C��&  ?P�#� 'D1 K�� : K'��U .�, &/�A m#T�� G�1 P0[1
 %& � H�)#� e/�!& m�#�!& G�S� "�h�!�D £h �0#, ��1� �0S)� .�{ ��S� *1 P0[1�

 %& K'�U�"?  NU��FW!& Hh�q1=���� ,����> �Sk�,� ,=����> ��\< *�` 
���!& P�W� C��&�U Y K�Z��!& �\/�D ���b�)!& m�Wd P��� ,K�Z��!& gW� f��k��� Y ~&

=�������> f��k�� Y py�k�!&� ,=�����> f��k�� Y N�z!&� ,=�����> ,
 f��k�� Y ���{ pD1 .D&�=������ >��aQ f`���+�? 

 P���� N< ����A� .��D �'����{ Y m��!Z� C����& f/��A *1 ���S#!& "��A1 .��, �����\ ���\<
.�( ��T!& V1U pT�T)!& ��b�'F!& ?&'!�� : pW�!& Ph� �K�(  ]�, �k(� : p�W� ���

 KP��#� ���! n���r  ;KP���& %&− %& H��aW� − Y C��)D�d C�� ��#, ��b���'F!& N< Cb���� 
��ab!&? 

)��! Y C�!��� ���1 .��k�T!& ^&�\ ., ���\ ��� *+� ,H�  C!��� mk�! C��& f/A *1 
= 

��� 
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 CTk�(!& *1 ����#T!& *1 f���B Y C�!��� ���1 ��0�L& *+ ���S� ��T�+� ,��b�'F!& N<
{ �0�  K�� p)!& �U&'F!& "Q1 ��b�'F!& N/D ���#T!& pT�T)!& ��A� .D �'��

− %& �0aW�� HaW� − f/�A� ,H��  n�!< K��� ,.���{ �y����! p�W�!& �k�� Y n!< *1 
 ��B j��Pb!&� j&'\Z!& pA� j��Pb!& �k� Y f�ZT! ��@D �0�  %& ��b� C��&

 ����h .�D& H�!�� ��, 'A �0�  v'QL& *1 �0�L�  ,�y���!&=H�T{U%&  > ���1 f���B�
 pW�!& �;{ .�( ��T!& ., U�b�L& ., "hU Y m!Z� � j��Pb�!& ., ]�, �k(�

K�(  : KP#� �! n�r  KP�& ,%& pW� ��− %& HaW� −H�  C��& f/A m!Z�  ? 
����
 ���: "f��\< G!�#� K'(� : ,P�Ta, ��� ,n�! m��Q� .�/�!& .�( ���T!& .�,�

 j���& f/A Y �0)�Q}xZTS� .,j��Pb!& Y {K'(� , : .#z�� ,�A�,1 Y nW�#�5 5
�0�  n�S�"? 

N�&�!& K�� :" ,�0ay�;� � �0ay�W� ., �q- �'� ��[ ,&/A ., `'b(T!& *1 �S�&
 K'��!& Y �0�#s 'A� � �d��� H��+ *'�!'(�� ,^����BL& ., j��Pb!& /q1 gWkD

& G�&�� ] H�1 G!+ H�'Wk��� ,H�`', "A1� HDU��1 ., ^�R� ., �|KP#!"? 
P�� .D& K�� :"&'!��� ,*'( ��T!& ^]�A : ]� ,g�{1 .�, ]+ P�Ta, ��0�z#� ��, %&�9

f&'A ]+ �| �d�� ! .�, �,1 &/A *+� ,%& ., j^�h �T�+ H�1 �A�q1� ,H�W� %& �q@ 
PTa, ., ��! %&= :^&�(�S! j��Pb!& �T�+>C��& ,"? 

��b$!& K�� :"��, ��,'� &'���\ ^]�A *+ K�(� %& K'��U �0��z#� *1 &�`&U1 .�( �
 G�S� &'��#z  ��0SA1 .�, &'k�! ��L �0�, �0�z#� *1 &Zy�h .�� �!� j��Pb!& .,
 f^��D��1 ��| �d��� &'!���� j��Pb�!& CTk�� Y �S��� H�!-� H��S� %& GSQ %& K'�U

G!�#� H!'� H�S� KP�� H�`', "A1� :} &<+ ��0�, &'z#� �! *+� &'�U �0�, &'z�1 *r 
A*'zFk� �{"? 

 G�#, Y�}xZTS�3 5 4 2 3{J CD')!& :��Mf'h� ,: 
= 

��	 
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�����:PA�$, H!�� ,n!@k�� x���� ? 
 ���
!:CW�)� .D& .� N`U��T!& f��{ ,nD�)�� ? 

"����
!: ,C�W�)� .�D&� ,N��z!&� ,�P��W� p�D1� ,^&���!& ,.ka!& K'� &/A� ,nW�#� 
�$�L& `��� K'� H�,�:  

 Y������ ��������� s�����?�N� 
\K; ; 9 7 78 9 8 8 8 ;`�����]�B$& 8 78 8  
 

z�����5�
 l���b�'�
 1���3�+ ,l����4� WK!9 7 8 9 88 88 6y ; 9 8 8 8 7 9 ;  
 CD�U K'� H�,�: 

���������C! Y������NL� ��������� 1�������V��; 9 9 88 8 8 8; 8 78 9 8  
 

�������! Y5Z����� �@���� )���D Y���+; 9 88 v8 9 9 8; ; ;8  
 oD&�!&� :f��#, :j��Pb!& Y n�S� .#z� ?^�z�� ,�`�)� K'� &/A�"? 

^�z� K�� :" �,1�}j��Pb!& Y xZTS�{T!�  ,Z :j��Pb!& Y H�S� .#z!&"? 
G!�#� H!'� :}&'�U �0�, &'z�1 *r 5 23 3 2 4 5 2 35 4{J CD')!& :��MN1 , :" ��0�, g�b�� �0!��� *r� 

&')��� &'�U"? 
����
 ���: "K'(� : ,.�P�!& ,�0WWk�D n��S� �0�#s� ,�0�  x��+ �0W�� Y �| ��!5 7

'�U �0���� �, �0�, �0)�z�1 m�1 *r  ,�0k��L g;�!& .�!�n�� &"? 
G!�#� H!'� :}*'zFk�� ��A &<+ ��0�, &'z#� �! *+�3 5 3 3 23 2 2 23 55 4 43 2 2 32 4 3{J C�D')!& :��MN1 , :" ��! *+�

x'D��� n�S� &'zF� �0�, ¢{ �0Wb�"? 
 H� � ���z{ Y f�R�!&� o�Tz!& '�A �T�+ H�!+ o &P!& *1� ,�0�#s� �AZT! `�k�! *��D

ta!& ~�({+ "h1 ., g;�!& ��!� ,���P!& :h1 ., �1V��!& .�D C!&P#!& �R� "? 
N1 : ,n��� &'��U ,j��Pb�!& n�S� .�, P�Ta, �� �0)�z�1 *+ .�( ��T!& ^]�A *1

 ���0�, ���0z#� ���! *+� ,��TS� *���\ '��!� G�){ KP��� H���@D ^��z#!& &/��A G��S� &'�T�{�
 t�a!& '�A �0y��z� �P�� *��\ '�!� G){ ,K`�� ��B n�@D x'T�&� ,n�S� &'zF�

�'!'(� �, *'!'(� ] �0  ,H��#D ����B ]� ,t�aS! C���T{ ]� ,KP�#S! �W;�B n�  H
 �0# ���,� ,C�b�FR!& �0#,��z, "�h1 .�, *'�!'(� ��, *'�!'(� ��T�+� ,.�P�!& GS�
= 

��� 
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C��&/!&?  
����
 ���: "K'(� :x'D��� n�S� &'zF� �0�, �0z#� �! m�1 *+�"? 

U'[�� .D& K�� : G!��#� %& K��� �T\ �R!�D *'( ��T!& ���=����S� Ca�[1 > K����
=[1��F!& GS� Ca > ��A�1U &<r  �0�S� ��'� j��Pb!& *1 *�`'� ��1 �0a[ .,�

 ���1 *���0:�� ,�0��`��{1 Y ���'(S� .��zTD �0y�z�+ Y &'�#s �A��B GS� ��'�
 n!/�D *',��� �T�+� ,�0SA1 ��B Y �0 �Q ., *�Z�TR�� ,�0�(a)k, GS� *�U���

�0�S� �b(� *1? 
G!�#� H!'� :} �0�1 '!�2 5 2 39 3 3H!'��U� %& �A���- ��, &'�U5 5 5 3 5 3 33 5 5 3 5{J C�D')!& :�MN1 , :" *1 '�!�

�0! H!'�U� %& �k� �TD &'�U j��Pb!& CTk� Y n�'W�#� .�/!& ^]�A"? 
"��(, K�� :"p�#� :H!'�U� %& �A�z�1 �,"? 

�����
 ���: "f��\< G!��#� K'�(� : Y ,P�Ta, ��� ,n���ZTS� .�/�!& ^]��A *1 '�!�w
 ,j��Pb!&�k� ., �0! �k�� ,^�z� ., H!'�U� %& �A�z�1 �, &'�U3"? 

pWs�(!& K�� :" v&'h}'!{��P()!& ,��/a,  :�0! &��q *��!"? 
G!�#� H!'� :}H!'��U� HS;  ., %& ������� %& ��Wk{ &'!���5 5 55 3 3 23 2 5 5 3 34 4 44 2 23 35 53 3{J C�D')!& :�MN1 , :

"&'!��� :  ., %& ������� ,%& ��Wk{%& f��- �T, H!'�U ���z#�� ,HS;"? 
����
 ���: "K'(� :&'!��� : .�, H!'�U� ,H�y&Zq ";  ., %& ���z#�� ,%& ��� �\

�A��B� C�Pb!&"? 
G!���#� H��!'� :}*'��WB&U %& G��!+ ����+3 5 4 3 4 3 4 49{J C��D')!& :�MN1 , :" %& o���'� *1 g��B�� ����+

V���!& j��P�Q .��� C�Pb�!& .� ������  ,���S� ? ��0! &���q *���! n�!< &'�S#  '�!8
ePh1�"? 

����
 ���: "K'(� :&'!��� : �������  ,HS;�  ., ���S� o�'� *1 Y gB�� %& G!+ ��+
�0�!+ Ch�a!&� V��!& juQ ., �A��B� C�Pb!& .�"? 

= 

��
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T�+3 9 4 p� � �0D'�S� C��!�T!&� ��0�S� .�S,��#!&� .�\�k�T!&� ^&��(�S! j��Pb�!& �4 4 4 4 43 5 3 3 2 3 3 3 3 92 5 3 3 35 5 9 2 3 2 2 25 3 3 5 33 3 4 4 4 5 3
 ����{ ���S� %&� %& .�, C;���  "�Wk�!& .�D&� %& "�W� p � .�,U��!&� v���!&� � 9 3 74 4 4 43 3 3 3 3 3 34 3 35 4 48 4 44 3 34 44 2 4 3 2 4

=��>?  
}j��Pb��!& ���T�+3 3 99 3{Z!& 9 C ��b��, j&'��\3 5 32 3 3}^&���(�S!4 3 3 5 2 4{ o��(� ���, *�P��$� ] .�/��!& 3 33 33 5 4 3 3 4 9

 �0)�����\ .��, ���#�',2 33 3 4 4 42 8 2}.�\�k��T!&�4 3 3 2 3{ �0������ ���, *�P��$� ] .�/��!& 2 34 4 42 33 35 4 3 3 9} .�S,���#!&�3 3 34 4 2
���0�S�3 2 3 3{ ���[�{� g����\� ������� v���h .��, j��Pb��!& N1 4 4 4 43 3 3 3 3 2 9 23 3 3� 33}��S� C���!�T!&�5 9 25 3 3 5 3�|'2{ 

 ��k���1 .�TSk��T!& .��� &'D/��� �1 �A�&���:� �Sk��� �1 �0, 3u���+ m��W�� �1 &'TSk���!3 2 5 2 3 2 2 2 5 22 5 3 23 3 3 33 2 2 2 5 2 54 44 42 33 56 3 3 35 5
 � 3u��E& Z�#! H��� G!��#� %& p��U p# �R�!& P�� �'�!& *��z#� ] ��qL&� K�L&2 34 2 37 33 3 2 3 3 2 3 94 4 4 4 4 45 52 23 23 3 w4 9 4 3 32 2

                                                                                       
= 

��� ��
 ���: " "�#h ���{ ,�����[ &���� �T�:� �D`1 CT���!& C��& f/A m�T;) 
� %& f��- �TD ���!&H!'� 'A� ,fP{� %& GS� "\')!&� H!'�U :}%& ��Wk{ &'!���5 3 5 3 32 5 3{ 

 x����� ,f��,&�1 K����),&� K'���!& C����z! t�� ')!& Y fP��{� %& G�!+ C��WB�!& n!/�\�
fU�d©D ^��)�]&� ,fU�Wq1 t�Pb�� ,f�h&��"? 

N1 :��B� j��Pb�!& .�� ������  ,HS;  ., ���S� o�'� *1 Y *'WB&U %& G!+ ��+ ��A
 *L ,�UL&� j&'Tk�!& .y&Z�q H�! H��aW�� H��L ,��u�Q .,� V��!& K&',1 .,
 %& P��� ��T�  g�B��� H��()�� %& o�z� H�L ;%& G!+ H)WBU ��ab!& f��#TD .,�T!&

=u�� "h >^���W�°! ��{`�, G!��#� K��� ��T\ ,���F!& .,= : Y *'�U�k�� &'���\ ���+
�WAU� �WBU ���'�P�� j&��F!& >K��� ���W�!  �=gb���  m�B�  &<r�  ? n�DU G�!+�

gBU�  > %& G!+ �0S\ j�WB�!& *L=u�� "h> "�\� ,���F!& fP��D N/�!& '�A H�L ;
 H�!+ .,�T!& CWB�  ,fP�D ^p[=u�� "h > %& .�, '�h�� ��,� %& j��T{U KZ�)k��

 %& C��zD=u�� "h >f&'(��? 
− v&'h� §'! ¨��/a, ?��P()!&� :&'S#  ��1 '!��0! &��q *��! n!< ? 
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  .��q�& � 3uFD3 4 2 3 3 2 4 4 4 ��QL& G�S� *���z#�w 3 3 2 53 2 3 3 4 4}p� �4 3{ n�  w 3}v����!&3 7{ .�W����T!& N1 3 24 3 3 5 2 3
}.�,U��!&�3 34 4 3 2{ �1 ^�� � ��0! ���!� &'D��� �1 C�b�#, ����! &'�&P)��& *+ .�P�!& "A1 2 3 5 3 2 3 2 3 2 23 3 33 3 22 3 23 3 5 4 4 3 4 5 3 3 7 2

 ^����B1 '�!� .�W!& j&< � 3uQE3 2 3 2 3 24 2 3 3 2 3 4 4 4}%& "�W�� p� �4 3 4 3{& N1 2 3 ] .�T, `��0$!�D .�Ty��(!3 2 3 39 4 4 4 44 2 24 3
 ^����B1 '!� �0! ^Y}"�Wk�!& .�D�4 9{ f���� p�  o�z(�T!& 3 33 54 4 2 2}C;��� 3 4 3{ H�S#�D gb�� 4 44 2 34 4 5

 UP(T!&9 3 5 2}��S� %&� %& .,4 3 3 3 2 4{ H(SFD 4 4 2 3 4}���{4 3{ ����! �0 ��Q �'�$� 3u�  H#��Q p�  4 2 3 3 5 53 4 42 3 3 2
 c��Q o��, ]� ^]�A2 4 4 3 5 3 H�!� ^&'k�!& G�S� �0��S� ���,E& �0Tk�(�  P�h� &<+ �0��,5 3 3 33 3 2 3 3 5 59 2 3 23 34 4 2 4 42 3 33 4 2

 f`&�� 1 ~&��)��& v'�h� � 9u�!& j`�� 1� ��#D G�S� c�b!& `�{- �#D "�;��3 3 22 3 2 33 32 4 5 5 3 3 2 7 3 22 3 33 3 2 4
3ud ^��z�+ p���� "D f�k#! �k� &<+ K�T!& g{�Q GS� g$� ] .�!3 3 2 3 32 34 4 4 4 43 3 32 2 3 34 2 3 3 35 3 24 3 "�\ .�, C�dw 5 2 4 3

 G�z#T!& ��[ *1 C�k�!& m���D� o�T$!& C��Q H�`� 1 �T\ �3��` p��� ]� c�Q3 9 2 3 22 9 3 3 3 5 35 2 6 2 32 23 33 39 3 22 3 5 33 4 44 3
��WSz, ]� ��T[�A *'�� ] *1� � 3u�E& �0�,3 3 23 ¥ 3 34 4 43 5 23 3 2 4 2=�> ? 

                                                                                       
=� > K�Z�!& gW� �\<? 

 �D�h .� lK�� : p�W�!& G!+ pD&��1 ^�h � ���@�  ,�Tk�� �k�(� '�A� H!@k� 8
K�� ,�k(� "#h� H�� :K��(  ,m!P�� ��, %&� ?^�R!& ^��U pz#�1 :" n�a��…  !

 ?KP�1 �! ��1 &<+ KP#� .," %& KZ�@  ;G!�#�C��& f/A  :}! j��Pb�!& ��T�+4 5 3 93 9 3 4 ^&��(�S4 3 3 5 2
… {C��& ? 

 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ��U ����� > .D PTa, t��s .,
�D��h .�� *����� p�D1 .�� ��T�L& .�� o��D�!& .D ��� .� mSb!& ? P��� &/�A�

 H���P{ ., ��! �, H�D& H�S� "q`1� ,�\ �T! ���� ~�PQ ;o�D�!& .D ��� ;c�#�w
 Y �T\ ;HD  Pa "g��()!&"? 

*  G!�#� H!'� :}^&�(�S! j��Pb!& �T�+4 3 33 5 32 4 5 3 99 4{J CD')!& :��MN1 , :" j&'\Z!& Gz#� �T�+
���[ *'�ST� ] .�/!& .�h�)aTS! CWh&'!&8"? 

= 

��� 
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= 
���\ .D& ��,E& K�� : p�W�!& G�S� C�S0$!& .�( ���T!& �&���& G!�#� %& �\< �T! �

/�!& '�A H��1 H��aW� .�D ;j��Pb!& �k� Y f��+ �AZT!� ,��0T�{ .��D� ,�0Tk�� N
 ,.�U'\/�T!& ^]��0! ��A1Z$  f���B P�{1 G!+ �0Tk� "�� �!� ,Hk��D �A�,1 G!'��

K��� py&Pb�!&  U��a!& .�D `���� .�� H)��� Y `�&` '�D1 f&�U �T\ ? p�W�!& m���1 �
K�(  "hU G�@  ,H)#��W  ?H! K�(  C�Pb!& ., p�z�1 ?§ p�W� ���aD ��� �! %& *+

f��B ]� ?j��Pb!& Y .�, m��\ *r�  ,���Q1 C���Td �A1Z$  ,'A �0�  ��{ G){ 
n)�z�1 ^&ZhL& nS�¨? 

=j��Pb��!& ���T�+ > ����A j��Pb��!�D `&���T!&�− ^���TS#!& .��, �����\ P���� − ����\Z!& 
C����T!&? 
G!�#� H!'�:= ^&�(�S! > C����!& cb� *�P$� �1 ���[ &�P$� �! ., �A�= P�[1 ��A

.�\�kT!& ., Ch�{?> 
G!�#� H!'� :}!&�2 3.�\�kT4 4 3 3{J CD')!& :��MN1 , :" ��, *'��ST� ] .�/�!& .�\�k�TS!�

�0)h�{ Pk�� �0����"? 
G!�#� H!'� Y cS)q& :}.�\�k�T!&� ^&��(�S! j��Pb!& �T�+4 4 43 3 3 32 23 94 3 5 35 3 9 4{J C�D')!& :��M G�S� ,

K&'�& C)�: 
�����:C!@k�T!& .�� c�#)T!& ��)aT!& ��(�!& *1  ?.��k�T!&� :,"y�k�!& ���)aT!& 

P�� .D&� ,N�AZ!&�, PA�$,� ,�D�h� ,.ka!&�  V�W� .D& H!��? 
 ���
!:.��kT!&� ,Ch�a!& "A1 ., C��,Z!& �< 'A ��(�!& *1  : �k$!& ��ab!& 'A

�`�)� H!�� ,�0�,? 
"����
!:.�\�kT!&� ,*��h�0T!& �A ^&�(�!& *1  : x�a;�!& H�!�� ,.��h��0T!& ���B

��A&�D+� ,�{&Z, .D? 
D P�#� .� N�U�]��� NZD1 .D .T{�!& PW� .D P�#�� ,��Wh . :" .�, V��� *��\

= 

��� 
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= 

 �0Wk��  ,�Z���� ��0�S� �a� C���!&� ,PW#!&� ,Ch�Z!&� ,U&P!& �AP{L .��h�0T!&
��\Z!& Y �T0� �0! "#h� ,^&�(  ��1 G!+ %&8"? 

��
�
!:.��kT!&� ,.�TSkT!& ., ��(�!& *1  :C,��� H!�� ,v�)�!& "A1 .,? 
-$�.�
!: *1  .��k�T!&� ,fU��(  j�k�\ P�� C�h�a!& *L H�! ^p[ ] N/!& ��(�!&

p# �R!& H!�� ,H�!+ .�k� .�! H���� ] �, H! N/!&? 
 v�zF!& .D �T� K���l :" t�SqL& ��(�!& .�!� ,H! K�, ] N/!�D ��(�!& ��! 5

gk�!&2" ?C�S� .D& K��w :§tSqL&¨ :��P�� �U�aT!&" ?���R!& K'� H�,�: 
������� G�V ��������8 7 qA�������� V/#�����L�
 �y 7  

 
��������(
 �Nc�������� dn
/�����N�
 ������+V  

 V`�k!&� :.��kT!&� ,H���� ] �, H! N/!& ��(�!& *1 : .�k�� ^p�[ H�! ���! N/!&
C���{ 'D1 H!�� H�!+? 

����
 ���: "K�� ., K'� ,v&'b!�D NP�� K&'�L& f/A G!�1� :§��(�!&¨ : �< 'A
@k��, .��� c���#)� H��)h�{ o��,� ,C��h�a!& �1 ���(�!&w &/��A Y ,���0! "!/��)!&� V����!& C!

 � ,o��'T!&§.��k�T!&¨ :�0)!@k�TD V���S! "!/��)T!& ���)aT!& '�A ? *+ ����S� ��T�+�
 ,C!@k�T!&� C!/!& *�` ,Ch�a!&� �(�!�D ]+ ��z#� �! *�(���!& *�\ *+� ,n!/\ n!<3 2 5

 *1 ����S#!& "���A1 .���, o����T$!& �����ThE" .��k���T!& " C�Pb���!& .���, G���z#� ����T�+ ,
�(�!�D C����T!& G�#, *1� ," C��k�T!& " "�h %& K��� ��T\ ,C�!/!& ,v��#!& P��� ,

f�����d :}C��k��T!&� C��!/!& �0���S� mD�����5 53 3 72 3 52 9 33 2 34 3 52 3 4{ ,J����(W!& �U'��� :��Mn!/��D p���#� , :
�(�!& ] ,C!/!&� *'0!& ? C�Pb�!& .�, H�! �k�� .�, c��Q P� f���d "h %& *�\ &<r 9

���Q ��0S#$  ,�(�!��D �Tk� C����T!&8 ���B �0��, c��Q "�\ *1 ��,'S#, *��\ ,.�8
�q�& ? ����D H�! �'k�(T!& *1 n�[ ] *��\ ,n!/�\ n�!< *�\ <+�" ���(�!& " ���B ,

 � �(�!& ���D H! �'k(T!&" C��kT!& " ,tSzT!& ��(�!& ���D n!< Gz#T!& ��(�!&� ,3
H��  C��k, ] N/!& 'A ? f��(  G�!+ o,��$!& '�A ,��(�!&� C��k�T!& ����D G�z#T!&�

= 

��� 
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= 
kT!&C!@kT!&� gSz!�D K/!& pA� ,C��w? 

f��#, n!< *�\ <+ ,�u�!& "��@)  :^&�(�S! j��Pb!& �T�+ : ] N/�!& �0�, c�#)T!&7
K@k� N/!& �0�, "!/)T!&� ,K@k�"? 

K�� ����A pD1 .� N�U� : %& K'�U K��� :" CT(S!& f`�� N/!�D .��kT!& ��! w
��k��T!& ���T�+ ,*�����T)!&� ����T)!&� ,*���)T(S!&�c���#)T!& . !�)���[ *+ &�^����& :} ]

� �a!+ V��!& *'!@k�8 33 32 54 9 3 2 3{J ��(W!& �U'� :���M"? 
����
 ���: " H!'� G�#,� :§c�#)T!& .��kT!& �T�+ ¨ H�D e��h P� �, 'a� GS�

 �(�!& "A1 �0)�Tk� ., V��!& K�T#)�&§.�\�k,¨ .�, .��k�T!& "�b��� G�S� ] ,
n!/\ n!< *1 .� £W�� �T,� ,��(�!& H�&Z)�& , �%& K'(D :§��[ *+ &�^��&¨ :} ]

� �a!+ V��!& *'!@k�8{¨K��(  �(�!��D H��Q�� f��\< %& 1P�)D& .�, C��Q Y n!<� , :
} �0Wk�a� �UL& p�  �D��� *'#�z)k�� ] %& "�W�� p�  &��b�{1 .�/�!& ^&�(�S!5 3 2 2 2 3 5 35 5 2 5 2 33 8 34 4 4 4 4 43 3 3 53 4 4 4 4 5 9 24

)!& .�, ^����B1 "�A�$!&9 3 3 34 43 2 3 5 24�� �a!+ V���!& *'!@k�� ] �A�T�k�D �0 ��#� c��#8 3 5 3 63 3 5 2 32 54 9 3 2 2 3 23 5 4 44 4{J  �U'��
��(W!& :���M"? 

G!�#� H!'� :}�0�S� .�S,�#!&�3 2 3 3 33 23 4 4{J CD')!& :��M? 
 .��, j��Pb��!& /��qL ����,E& �0���#W� .�/��!& ��#k��!& ���A� ,���0���{� �����Wh ���A�

^���BL&? 
�#� "���D ,^&����(  &'����'�� *1 �R���� ] *'���ST#� �����L ,^������B1 &'�����\ '���!� *'���z

��P�a!& Y� ,�0��!+ Ch�aS! *'ST#� �0  ,�0)aSbT! : ]+ p���! C�Pb�!& "�a� ]
CkTF! :�0�S� ",�#S!?> ?? 

−��[ H�  �R� ",�#!& : 
C�]'!& ., v�� ��L ,�TSk, *'�� *1? 

 ��S�, *'�� *1 =u��� ��!�D?> 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 G!�#� K�� ,���,1 *'�� *1=, ��q *+.�,L& N'(!& j�h@)�& .?> 
"T#S! uA1 *'�� *1? 

K���� %& P���W� .��D "��(#, .��� :"N���AZ!& m!@��� : .���}���0�S� .�S,���#!&{K���(  , :
��#k!&"? 

�`�)� .� :" }�0�S� .�S,�#!&�{K�� , :�0�  *'#k�� ��'#T$� .�/!& ���Wh5"? 
P�� .D& .� :"}�0�S� .�S,�#!&�{�0�S� "T#� N/!& ,"? 
����
 ���: " *'�z#� ,�0�(a)k�, Y �0#���� ,��0SA1 .�, �0;�W� Y ��#k�!& �A�7

^&�(  �1 &'��\ ^���B1 ,C��#k!�D n!<" ?���R!& K��: 
<F?�����'� ������� j/@����� `�'#�����
 WKy  

 
U������?+ q�����$� �������$ 
/�����5'cA <������  

 p�&�!& K���: 
<F�����$� d/����A j/@����� `�'#�����
 WK9 8 9 8 y7 8 9 9 8 88 8 8 6  

 
���4! ,1����5� /���� ,Y����
!n 
/�����!7 8 89 ; 8 8 98 ;0/  

 N`U��T!& K�� :"��S�E& p!&� ]� �0�S� .�S,�#!& ., ��,E& ��!�"? 
��� ��
 ���: " *1 �'�$� ]� ,n�!< G�S� �zk�� �0�, *'(a)k� ��#k!&� ��W$!& �A

 %& K'�U ^�D��1 ., &'�'�� � ��a�Q Y m�Wd ��T! ,C�Pb�!& �0��S� ��a� .�/!&
 U��a!& .D C#�DU .D gSzT!& PW� .� �Sk, :& H��1 V��W� .�D ";��!&� '�A t�Sz�

 %& K'���U *]@k��� �K���(  ,C�Pb��!& G��S� �T0ST#)k���! :§ "��a� ] C�Pb��!& *+
V��!& ����1 pA �T�+ ,PTa, K� ]� PTaT! ¨"? 

*]'� �0�, �0W�b� UP� Y�: 
������:x�a;!&� ,PA�$, K�� ,C���T�!& ���QL& P{1 ��L ,.T�!& ? 

 ���
!:� H!�� ,�0!��,1 U'h1 UP� P�� .D&� ,��#!& .D ��T� .D %& PW? 
H�D1 .� ,N�,�#!& ��A� .D ^�z� .� :" H!@k�  ���#!& .D ��T� .D %& PW� p(! H�1

C�Pb!& .� :K�(  ?pA K�, N1� 6 : o�z(�, "�\� ,*���T#!&� *&U'�#!&� *��h�#!& K�,3 3 2 5 25 5 5
= 

��� 
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= 
HD ?H! K�(  :.�P�A�$T!&� �({ .�S,�#S! *+¥ !K��� : �'�� .�P�A�$T!& *+ ,��0! "�{1

�0)!�T� UP� GS� �0�S� .�S,�#!&�5 ?K�� �d : ���, N/�! ]� ,p���! C�Pb�!& "a� ]9 4 w
N'�w"? 

����
 ���: " :K��� .�, K'�� ,v&'b�!�D n�!< Y K&'��L& G!�1�5 : "�,�#!& G�z#�
���S� �T�+� ,HS�, �h1� H)!�T� UP� GS� �0�S�5 : "�h %& *L ,v&'b�!�D G�!�1 n�!<

�PQ �k(� �! f���d ��� �T�+� ,�0�1 C���Td GS� C���T�!& ���QL& .�D K&',L& Cw
 *���\ <+� ,�A����B G��!+ C�����T�!& �����QL& ^]���A �����$� .��! j��Pb��!& *1 H��(Sq
 .�, *1 ��,'S#, *��\ ,��q- o��', Y f��a���1 P�� �TD� ,P#D ��'�� �TD ,n!/\8 5

H�  Gz#T!& `�0)h& UP� GS� Gz#� �T�r  ,�({ �0�, pz�1¥ ?�\ &<+� ,n!/�\ n�!< *�
K�Z� p)!& Ch�a!& GS� ] ,HST� GS� Gz#� �T�+ �0�S� ",�#!& *�\�  *��\ ,C�z#!�D

 'A �T�+ n!< *1� ,HST�� H�#� ., �'� 'A �T�+ n!< ., f�z�1 N/!& *1 �,'S#,3 4 8
KZ#!�D K�Z� �T�+� ,C�z#!�D K�Z� ] N/!& HST� ., ��'� H(a)k� UP�8"?  

G!�#� H!'� :}�!�T!&�3 9 23 5 3�0D'S� C2 5 5 5 5 4{J C�D')!& :��MN1 , :" ��| �|'�S� *'��!�� .�/�S!�7
 .�� P�{1 ��[ ��| *'# P�� �1 ,.�TSk�TS! H#�� �1 H��T�+ �'� �1 H,u�+ Gh�� .T,9 23 5

.�TSkT!&"? 
������
 �����: " ,H��b��� �b��� ���! .��T, ,�u���E& G��S� *'�!@��)� &'����\ �'��� ��r�� w 9 3 5

D@\ ,H���R�� Hk�� HD �{ub)�&3 3 8 .�D ����L&� ,UP�D .�D C����� ,v�{ .D *���� p
"y�W(!& ^���U ., �0y&�:�� ,�D�{"? 

.ka!& .� :" }�|'S� C�!�T!&�{�u�E& GS� *'�!�� .�/!& ,9 3 5"? 
�`�)� .� :" �,1�}�|'S� C�!�T!&{ %& pW� *�\ ,�A��B .,� v&��L& ., V��@  ,

 �&'�,�� �T�\ C�z#!�D �0�!@)�"? 
 .D "(#, .�K�� %& P�W� :"H!'� .� N�AZ!& m!@� :}�|'�S� C�!�T!&�{K��(  , :

= 

��� 
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= 

¡&�b� �1 N`'0� ., �S�1 .,w ?mS� :K�� ?���B *�\ *+�¥ :���B *�\ *+�¥"? 
H!'� V�W� .D& .� :" }�|'S� C�!�T!&�{ %& K'��U *'�@�� &'���\ �'�� ��A� , �

 %& K'���U *���\� ,&'TS���1 P��� ���  ,j��Pb��!& .��, ���0! ������3 .��, �A���z�1 &<r
&'!��� &���q �0�, &'D�Q@  j��Pb!&8 :�!��Q .��` &/�A ! f'D��� ,n�!< ���B *��\ *+�

f'\���"? 
���\ pD1 .D G�a� .� :C�,1 p�D ., �|'S� C�!�T!& *1 : .�,� v��{ .�D *���� 'D1

��ZF, p�D :��Th p�D .,� �'D�� .D .T{�!& PW�� ,��RA .D  U�a!&3 5 : *&'��Q
�,�� p�D .,� C�,1 .DN�! .D  : .�,� eZ�#!& P�W� .�D g�z�'{� ,��T� .D "�0�

eZ#!& PW� .D P�1 p�D :��[�A p��D .,� �&Z{ .D ���{ : .�D  U��a!& .�D *�����
�U&Z  p�D .,� gSzT!& PW� :���T� p��D .�,� UP�D .�D .b{ .D C���� : .�D ����L&

�b� p�D .,� �D�{ :��S�� p��D .�,� �'� .D n!�, : .�,� V&`��, .�D V��W#!&
c�(d :& pW�!& Gz�1 CdU�{ .D ^u#! � .T{��!& P�W� ]+ ,C���� C�, �0�, "hU "\

.�kTq �0�, "hU "\ Gz�1 H�r  ,eZ#!& PW� .D gz�'{� ,�'D�� .D9"? 
K�� N�AZ!& .� :"C�,1 .D *&'�Q K�� : %& K'��U ¡��z�1 P(!� ���DL H��+� ,

p!+ V��!& g{L H�+ G){ p��z#� ��D �T  ,p!+ V��!&w w6 4 3"? 
�K�� PA�$, . :"H#, *�\ .,� UPD .D C���� ,C�z#!�D �0�!@)� *�\ V��"? 

N`U����T!& K���� :" %& K'���U *���\ �'��� ���A� �*�����Q ���A� ,C���z#!�D �0�!@��)� :
*'\�R,� *'TSk,? 

*���b  *'TSkT!& �,@ : 
− p�D1� P�� .D CW(#\ ,�����! C�'(� �0�!@)  C��#� �u�E& Y ����� m��\ c�Q 

 .D *����V&`�, .D V�W#!&� �D�{ .D ���L&� v�{? 
− .�, �A�y�R�#! ���!@� &'z�@�  C�k�{ �u��E& Y ������ m���\ �0�, �q- c�Q� 8

= 

��	 
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= 
���{ .D NP� "�, .�\�RT!& ?�|'S� C�!�T!& �0� ., .���b!& u\ pz#��4? 

*���b  *'\�RT!& �,1�: 
−,�� "�, �A&<L �# ` �0�!@)�  e<L�D .�TSkT!& *�Pb(� c�Q 8"��z!& .D �? 
−C�,1 .D *&'�Q "�, &'�,��! C�z#!�D �0�!@� �u�E& G!+ "�, �0! *�\ c�Q� "? 

 %& K'�U P#D �0�!@� Y� �*]'� j��Pb!& ., �0! GTkT!& �0k!�D: 
������:p# �R!& .� p�a, 'A� ,��#h 'D1 H!�� ,HD *'�!@)�� H�'z#� ? 

 ���
!:%& �&Z�E H�'z#� ]� H�, *'#�T�  ,�,���� ,.k�a!& H�!�� ,�0�!@�� .� H��` 
�;�1 p# �R!& .� p�a, 'A�? 

K�� CSWh pD1 .D *�W{ .� N�U� :"H��� G!��#� %& p��U v��zF!& .�D ��T� K�� :
.b�{ .�D C����� f���1� :}������S  ^��[ .�,� .,���S  ^��[ .�T  ���DU .�, t�a!&2 3 3 3 3 2 35 2 3 3 3 53 2 3 2 5 2 2 32 2 23 34 42 7 6{ 

Jc0�!& �U'� :�MN1 , :& ��!C�!�, �'�!"? 
• pW�!& �� � P#D ~�D �|'S� C�!�T!& �0��  � �h&�!& K'(!& GS�− gA/, &/A� 

CS#!& `'h'! ,^�TS#!& ��\1?  
 .�D P�Ta,� ,N�b�W!& .k�a!& .�� N���, Cq'k�, ��B CT�a, C��& *@D K'(!&�

N�AZ!& v�0[ ,V�a�!&� ,N�z!& K'(!& &/A �hU�? 
K��¡�\'R!& = :S#!& ., C��Th K���^�T : *1 ���){& ��TDU ���,E& *L ;~�D �0T0�

�u�E& GS� c!@)�?> 
 v�zF!& .D �T� .� N�U� l *L ;�'k��, �|'�S� C�!�T!& ��{ *1 pW#R!&�

`��W#!& v���U ��0! K<1� ,`uW�!& Y ��0! .��,� ,H�SA1� �u��E& Z�1 P� %& , &/�|�
`'#k!& 'D1� ,��b$!& K�� K'(!&? 

K���pWs�(!& = :'0R, &/A�N1�!& v�aQ1� n!�, gA/, ., U?> 
K���¡�\'R!& = :n!< GS� m#Th1 CD�ab!& *1 C���a!& �#D G�`& P��?> 

= 

��� 
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 �h&���!&� *L ;�'k���, ����B ����a, �|'��S� C���!�T!& ����{ *1 '��A� K�L& K'��(!&
 j����z�L& ���T� o��z� ���T�+� ,�u���E& G��S� c!@��)� *1 G��!+ ����){& ���TDU ����,E&

!& �&Z�+ ., e1U �T! .��!@)TS!.�P? 
 p�W�!& G�z�1 ��T\ H��!+ ���)a� P�� �u��E& G�S� c�!@)!&� � P��� C��, �)�  P�#D

C\'[� �'� �u��! jU�Q? 
 �b� ] �k�!& e'�` *1 �T\"�!PD ]+? 

K��N�AZ!& v�0[ .D& = :�|'S� C�!�T!& ��{ �k� ���[ �S�1 ]?> 
�N���z!& K���� :"NP���� n��!< Y K'��(!& .��, v&'b��!&� : C�Pb��!& "��#h %& *1 Y

�TAP{1 .���#, :�q�&� ,.�TSkT!& CSq P�9 3 6 :H)�'(�� �u�E& C�'#, ? Y *��\ �T 
 f��z#� .�, f��z#� ] H��L ,���(�!&� p���!& f��z#� H�r  ,HD�W�1 C�'(�� �u�E& C�'#,5

.�PS! C�'#, f�z#� �T�+� ,H�!+ H�, Ch�a!�D8 ? `��0$!�D f��z#� N/!& Gz#� �T\ n!<�5
��r  ,%& "�W� YH�)Sq Pk�! ] ,�Z��S! ,&���(  �1 *��\ ����B n�!< G�z#� Hw 8 ¥ ? n!/�\�

 ���,1 f'T0y���z�rD �{ub��)�& ,^�����B1 &'����\ *+� n��!< *'��z#� ,�|'��S� C���!�T!&3 8
fP����@�� H��)�'(� g��Ss� �u���E&3 ? p��W�!& G��z�1 P���� � C���!�T!& .��, G��z�1 .��,

H�SA1 Z��� �u�E& �R � ,�')�!& H�S� %& �)  *1 P#D ,�|'S� ? �)�aT! C�${ u� w
K'(� *@D :" .�T, `P�#!& �����D H�SA1 ����),] ,P�{1 �u��E& G�S� �'��!& c!@�)� ] 

 �A`&U1" pW�!& Gz�1 P�� , �m�Q� p)!& K�a!& Y �0�, Gz�1 .,"?  
G!��#� H!'� :}v����!& p� �4 3 7 4 3{J C�D')!& :��MN1 , :" ^���UL& v���U t�)� Y G�z#��
.�W���T!&�"? 

Q "TR� v���!& Y�U':  
−g���T!& ^�z�+  : ��\Z!& ., Gz#� &/0  ,fP�� ., Hk�� e�[& N/!& t���!& 'A�

&�{ *'��!? 
= 

��
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= 
−*'()#� ^��U1 ��\Z!& K&',1 ., e�R� *1 ? 
− n�!< Y *L ,���L& .�, H\���! ��\Z!& ., ���L& Gz#�  ,�SkT!& ���L& x��  

+ n!< Y *L� ,~�!& ., CW�U n�\ '0  ,��L& ., CW�U n .�PS! &�&Z�? 
��Wh .D P�#� K�� :"p�#� :v���!& x�� "? 

G!�#� H!'� Y� :}v���!& p �4 3 7 4 3{J CD')!& :��M*]'� ,: 
������: g�!�s p�D1 .D pS� H!�� ,*'W���T!& ��1 l ,N�#�[L& G��', '�D1� ,

p# �R!&� ,*��{ .D "��(,� ,P�� .D&� ,N�AZ!&� ,.ka!&�? 
 ���
!:| *��R� P�W� ��1 5�0k!& &/ ?n!�,� ,V�W� .D& H!��? 

����
 ���: "K�� ., K'� ,NP�� n!< Y K'(!& ., v&'b!&�5 :" ,v����!�D G��� 
 *'W���T!& ,o�'T!& &/A Y" �({ ��\Z!& "#h %& *r  ,n!< GS� C$a!& ��ThE ,¥

��� ., o�� �0�, H�!+ oh�� ] ,H�, �0h�F� ,H!�, Y H�S� �0Wh�1 ., GS� �Wh&�� 8 
�'� ]� ,���P!&3 4 ? `'�#� o��� n!<� ,H()�1 ., ^]� H�!+ oh&U ,�0�, CW�U t)#T!&�8

�0�, H�!+"? 
 ,v�0�[ .�D& .�" C�Pb�!& o��&', Y C�k�!& g�)�  f��,1 Z��Z#!& P�W� .�D ��T� *1

g��)�  : G��S� ���A� �u���E& p�P��� g�����, "���! cb��� *��b��� v�����!& �0����
, �A&'� .T!� CS�;  �u�E& Y G)[ ���Q1 "�\ e`1 ��, UP�� G�S� ,e�q1 C!Z�

%& ^�[ *+ H�S� p(D �,� �0�, "hU"? 
 ,����A pD1 .��l pW�!& *1 , �K�� :"�0�'�� %& G�S� t�{ Cdud5 : Y N����!&

���#!& P��� N/!& �\��!&� ,^&`L& P��� N/!& g���T!&� ,%& "�W�"? 
K�� v��� .D ^&�!& .� :"K�(  "hU ^�h :!` ,%& K'�U ��9 5 p��D�(� "�T� G�S� p��

U��!& ., ¡P��W�� C�$!& ., ?K�(  :"C�W��!& n� � CTk�!& t)�13" ?K��(  : K'��U ���
K�� ?&P{&� �k�! �1 ,%& :" Y .��#� *1 C�W��!& n� � ,�0()#D `��� *1 CTk�!& t)� ]5

= 

��� 
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�0�Td"? 
G!��#� H�!'� :}.�,U���!&�3 34 4 3 2{J C�D')!& :��MN1 , :"&< �u�QE .�,U���S! G�z#�� j

&��k�@  ��/W� ]� `�k  ��B Y *'�P!& �0)S(d1 .T!� ,.�W!&2 3"?  
.�Tk� G!+ �k(�� 'A�: 

&��(  *�\ &<+ Gz#� &/0  ,f��B �1 �&�Z! .�P)k� *@\ Hk�� CaSbT! .�P� .,? 
H�!��, ,����B *��\ '�!� ���\Z!& .�, Gz#� &/0  ,.�W!& j&< �uQE .�P� ., : m���\

.�)��Th .�D C�) � ��&P� x��A .�, .�T)�� ] .��! ,�0���D �u�Q�! P�� "qP  ,
K'(�  ,K�, K/WD ]+ �0��D �Sb!& : ., &/\ fUP�� ¬SWTD �T��, P{&� "�! �Z)!1 ��1

 &/�A Y H�# P� ��, ���\Z!& .�, Gz#� "h�!& &/0  ,n!< GS� *'( &'�  ,�Sb!& "h1
Hk�� GS� Hs�[& N/!& ¬SWT!& &/A Gz#�  ,�uQE&? 

����
 ���: ".�/!& ]� .��� Y ^�;�� &�P�$� ��! ��d ,%& C�b�#, ��B Y &'�&P)�& 
���3 3"? 

N`U���T!& K�� :" �!�b�, Y &'��&`& *r�  ,H�,�B �0,Z�S� .�P�!& �0��S� .�/�!& ��A�w
 G���!& o�, &'�z�1 C�,�#!& �!�b�T!& Y &'��&`& *+� ,��(�!& o�, ]+ &'�z#� ��! �0k��1w

�(�!&�"? 
H!'� Y PA�$, .� :" }.�,U���!&�{K��� , : ,H�!�TD "�k�!& g�A<� H�)�D ~��{1 .�,

H!��� GS� *&`1�"? 
�;�& PA�$, K��� :" �0! %& "#$  ,��/W� ]� `�k  ��B Y *'�P!& �0)W\U �'� �A
�T0� C��& f/A Y8"? 

��#h pD1 .� :"}.�,U��!&�{K�� , :`�k  ��B Y .���P)kT!&"? 
P�� .D& K�� :"§ �U��!&¨���!& H�S� "qP� N/!& ,2 5"? 

�*��{ .D "��(, . :" �,1�§*',U��!&¨ :HW�b� Cay�h �1 �` Y K@k� N/!& '0 "? 
= 

��� 
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K�� ,"��(, .� U'D�[ .D g�#[ .D PTa, .� N�U� :.�P!& �0�S� .�/!& �A"? 

 ,��T�F, .D ���(!& .�"K��(  ,H��` ^�;� H!@k  Z�Z#!& PW� .D �T� GS� �P� H�1 :
K�� ?n��` �\� :K�� ,&U���` *'#k� :��;� P�.�,U��!& ., m�1 n�� f�"? 

p�&��L& .� :" G;��� .�)�� Y ��T�F, .D ���(S! ��  Z�Z#!& PW� .D �T� *1
H! K��� ,&U���` .�#k� H�� :.�k,� �`�FD H! �,1� ,.�,U��!& ., m�1"? 

K&'�1 Cdud GS� C�b#, Y *&`& .T�  cS)q&�w: 
�����:C�b#, GS� *�#� u�! Gz#� ] ? 
 ���
!:L Gz#� m;(�& P� C�b#T!&� ,gh� P� ���!& *? 

"����
!:�0�S� �Q1 *+ Gz#� ]� �0�, gy�)!& Gz#� ? 
G!�#� H!'� :}%& "�W� p �4 4 4 3 4 3{J CD')!& :��MN1 , :"%& "�W� Y �&Z�S!�"?   

`�0$!�D tS#)� �, "\� ,v�a!& j]©\ `�0$!�D tS#)� �, �;�1 "TR�� �&Z�!& �A? 
�^�TS#!& �#D K'� :+ *=%& "�W� Y > Ph�kT!& �U�T#\ v�(!& o�Th �;�1 "TR�

c�#� K'(!& &/A ,�A��B� ~�z!&���A�T$!& K'(! c!�F, ,? 
����
 ���: "p��#� : �0���[ p�)!& H)#���[� H�(��s� %& .��` ��b�� Y C�(��!& Y�

U���!& �ZB 'A n!<� ,Hy&P�1 K�)(D ,f`�W#!"? 
N`U��T!& K�� :" *�PA�$T!& �&Z�!& �A o�, ��\Z!& ., �0T0� *'z#� %& "�W� Y

�(�!&� G��!&"? 
P�� .D& .� :"}%& "�W� Y�{K�� , :%& "�W� Y N���!&"? 

�`�)� .� :"}%& "�W� Y�{K�� , : K���� ,*u�T{ H�! ���! .�, C�Pb!& ., "Ta�
 *'��� ��d H! ^p[ ] U�Q &<+ pz#�� C�Pb!& ., %& "�W� Y "h�!& "Ta�� �`�)�

�0�.�TSkT!& o, P#D H! "? 
 ,"(#, pD1 .�"%& K'�U G!+ ^�h H�1� K�(   : C�${ ��0�S� m�S#h "(#, �1 *+

= 

��� 
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K�� ?HW\�  f��+ �0�z�@  %& "�W� Y �k�W{ H)S#h "Th NP��� n#, :�#�"? 
K�� U�k� .D ^�z� .� : pW�!& K��� :"Ck�TF! ]+ p���! C�Pb!& "a� ]  : "�hU

&�[& "hU �1 ,�0�S� "T� H! *�\ "hU �1 ,"�Wk!& .D& �1 ,%& "�W� Y �1 ,H!�TD �A
H! �A&PA@  H�S� ~Pb� U�h9"? 

K�� H�1 *��{ .D "��(, .� N�U� :*�PA�$T!& �A"? 
G!���#� H��!'� :}"�Wk��!& .��D&�4 4 9 4 2 3{J C��D')!& :��MN1 , :" H��D m��#z(�& N/��!& � �k��TS!�

C(��!&  ,fPSD G!+ f`��� H)h�{ G!+ HSQ'� �, Gz#�"? 
 ^���TS#!& ���#D K����� ����� Y �'��$� ����S� '��! �����L ,���{�W, ��k��!& *'���� *1 �R���

�dE& GS� *��#)!& v�D ., n!< *��! C�b#T!&? 
�fPSD Y ���B *�\ '! G){ ,&��(  *'�� *1 �R� ]? 

����
 ���: " � ,P�SD G�!+ P�SD .�, ��)$� N/!& � �kT!&§"�Wk�!&¨ : "���� ,t���z!&
H�  vU�;S! :§!& .D&"�Wk¨���R!& K�� �T\ ,f��+ H,�ZS! ,: 


��������! Y�����L?�V h�����,�
 �������
 ������3�& 9; ;8 8 76 8 9; 8  
 

Y�
������� 1�����5F?�
! 1������] W� J������K; ; ;8 9 8 78 88 9 9 9  
 HD ��#� ^pRS! ��u!& pTk� ,v�#!& "#�� n!/\� :§H�D&¨"? 

 Y�}"�Wk!& .D&�4 4 9 4 2 3{J CD')!& :��M*]'� ,: 
������:z#� ,f��� C(�� P$� ] � �kT!& 'A  f���{ ,fP�SD Y ����B *��\ *+� �0�, G8

U'0T$!& .� N`U��T!&? 
PA�$, K�� :"HD �#z(�, *�\ &<+ ,���B *�\ *+� ��\Z!& ., t{ "�Wk!& .D]8 ¥3 3 2 5"? 

H!'� Y *��{ .D "��(, .� :" }"�Wk!& .D&�{ :H�SW� �, UP� pz#� HD oz(�T!&"? 
 ,x�a;��!& .���"K���� H���1 :Y ����){�  � ���� &<+ p����!& Yf�����  ?K���� : .��, /��q@�

��\Z!&"? 
H!'� Y ��#h pD1 .� :" }"�Wk!& .D&�{K�� , :�UL& G!+ �UL& ., ��)$T!&" ?

= 

��� 
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= 
.ka!& .� N�U� :f'a�? 

K�� ,%& P�W� .D "(#, .� :" .� N�AZ!& m!@�§"�Wk!& .D&¨K�� , : .�D& pS� ª@�9
��)a, 'A� ,"�Wk!& ?mS� :K�� ?���B *�\ *r ¥ :��B *�\ *+�8�"? 

 ���
!:NU�W�L& .D& f��{� ,�`�)� H!�� ,c�;!& H�1 ? 
�`�)� .� :" }"�Wk!& .D&�{t{ �0�  H! "#h ,c�;!& ,"? 

G!�#� H!'� :}%& ., C;�� 4 3 4 8 3 4 3{J CD')!& :��MN1 , :" %& �0���  C;���  CTk(!& f/A
�AUP��9"? 

��� ��
 ���: "N1 :�� H�� � %& ��P()D &UP(, �T�{3 34 2HTk2"? 
����
 ���: "f���d "h K'(� : K&'�,L& "�A1 K&',1 Y HWh�@  ,�0! %& HTk� �k�� 2 3

�0!"? 
H!'� ,�`�)� .� :" }����{ ���S� %&� %& .�, C;��� { : %& .0���  �0��1 C����Td

.0TS�1�"? 
G!�#� H!'� :}����{ ��S� %&�� �4 3 34 3 5{J C�D')!& :��MN1 , :"`��W� �!�b�TD ���S� %&� ,f

H��[� f��DP� Y ���{"? 
����
 ���: "}���S� %&�{ ] ,n�!< ���B Y� ,��0! ���  ��T�  H�(Sq �!�b�TD ,

^p��[ H���S� G���F� ? .��, ���0�  ���TD� C�Pb��!& .��, ����  ���, ����  H���, ���S� G��S# 
 ,CaSbT!&}���{{"Sq f��DP� Y "qP� ] ,H(Sq f��DP� Y "? 

��� ��
 ���: "N1 :s&'D� U',L& �A&':D ��S� ,f`�W� �!�bTD� �0�}���{� 4 3{ �T�  
f&'� vU ]� ,'A ]+ H!+ ] ,HD ��a�� H��R�� H!'(�� HS#��"? 

 "�A� ,C���& f/�A Y %& ��A�\< p�)!& j��Pb�!& �k�� C����\ Y �S#!& "A1 cS)q&�
 .�,� ?K��T!& vU G�!+ n�!< �1 ,t�{ ��0�  C���T�!& ���QL& ., c�Q "�! g$�

 *1 H! *1 Y ,�0Tk� G!')� Y� ,C����T�!& ����QL& .�, ^��[ .�, n�!< o�Th pz#�3
= 

��� 
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*]'� n!<: 
������:^��[ C����T�!& ����QL& N1 Y �0#��� �0Tk� p!')TS! H�1 7 5 5 ? GT�� ��T�+�9

 f/��A .��, ����F� ] C�Pb��!& *1 H��(Sq H���, ���,u�+ ,C����& Y C�����T�!& �����QL& %&3 8
 �0Tk(! �D�$�+ ] ,�A��B G!+ C���T�!& ���QL&8���QL& .�D 

�A�\< .�/!& C���T�!& ? ,���Wh .�D P�#��� ,V��W� .�D&� ,��T�� ,C��/{ K'� &/A�
 .�� N��z!& f���{ K'(!& &/A� ,*&�0, .D *'T�,� ,��A&�D+� ,C�!�#!& pD1�, ^�z�

�S#!& "A1 C,��? 
 ���
!: : *1 n!<� ,���Q1 C)� Y �0#�� H�S� *�\ �0Tk� K�T!& vU G!'� &<+ H�12 3

 C���!�T!& ] H���1� ,���A��+ HTk��(D "��zW� .�S,���#!& �0��� *1� ,&'��WA< P��� fP���� �|'��S�w
 *��\ ,���,E& �0Tk�� G!'�� *+� ,���1 Cdud ., "�1 c�Q "\ ., pz#� *1 H�Z$�5 2 3

n�!< ���B fP�� NZ$� ] ,���Q1 C#W� GS� �0Tk(� *1 H�S� ? f���{ K'�(!& &/�A�
.��q@)T!& �#D .� N�z!&? 

����� ����
 �����: " ���\< ���T! p��W�!& G��S� C��S0$!& .�( ����T!& �&����& G!���#� %& �
 ,��0T�{ .��D� �0Tk�� N/�!& '�A H��1 G!��#� .��D ,j��Pb�!& �k�� Y f���+ �AZT!�2 3
 ,.�U'\/�T!& ^]��0! ��A1Z$  ,f��B P{1 G!+ �0Tk� "�� �!� ,Hk��D �A�,1 G!'��w 2 3 2 3

.�D `���� .D .T{�!& PW� ��P{ ., H��� Y `�&` 'D1 ��,E& f&�U �T\ ��#�1 − H�� � 
 c#�− ,py&Pb!&  U�a!& .D `��� .� ,��#� .D `��� .� 3 5lK�� , : pW�!& m��1

 �K�(  "hU G�@  ,H)#��W  :H! K�(  C�Pb!& ., p�z�1 :§ ���aD ���� �! %& *+
 m��\ *r�  ,����Q1 C����Td �A1Z$  ,'A �0�  ��{ G){ j��Pb!& Y f��B ]� pW�

n)�z�1 ^&ZhL& nS� ., ¨"? 
 *k,C!@:  ,���\Z!& �U�b�, �0S�b��)! n!<� ;���0,1� j���& �y�:� ., C��& f/A

 %& g�h�1 P�� ,�u�E& *�\U1 ., �!��!& .\�!& pA� ,��\Z!& CT:#D CSb), pA�
= 

��� 
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= 
 �d@)k�� u  ,��(�!&� p��!& .�D �'�a, �W;��D &�y&` K�T!& *'��! ;�0�� � ��\Z!&

 *r  ;K�T!& m�D Y �Wa� ]� ,p��!& HD P�h�1� t�SF!& tSq *1 %& C�D'DU G;)(,
 KP��#!& v�����! ]+ �UL& Y �R��)�� ] ���(�!& *r��  ;���P��!& Y ~�U .��, C�����\ ���0!
 �u��!& ª@�� ,.�#��', Y v��W!& &/�A Y ��S:!& ��0:�� ,K&'�,L& Y �S:!& U'0��

G!�#� H!'� P�� �T0�S� :}C�PQ �0!&',1 ., /q{J CD')!& :���M? 
  *  �)�& g$� "A?��\� "\ Y C���T�!& ���QL& v�#: 

 p�W�!& ��� � P�#D C����T�!& ����Q°! ���\Z!& �U�b�, ^��(D Y ^��TS#!& P�� �uq ]
�H���D ª@� �T\ ;.�!'� GS� �0T0� ^�(D Y &'�S)q& P�  ;�|'S� C�!�T!& ]+ ,? 

C����T�!& ����QL& v�#�)��& Y ^��TS#!& cS)q& P�� : K��, "�\ Y g�h&� '�A "�A
,N'\�^�0(�S! .�!'� GS� ?*��,E&� Ch�a!& gkaD n!< �1 : 

C�y�s m!�� :p# �R!& K'� &/A� ;gh&� C���T�!& ���QL& v�#�)�& *+? 
e�q1 m!��� : ����QL& .�, P�{&'! o P�!& �'$� H�+� ,gh&� ��B v�#�)�]& *+

 n�!�, K'�� '�A� ,^�0(�!&� cSk!& ��\1 K'� &/A� ;f��B ., �'{1 *�\ �, C���T�!&
1� .D *'T�,� C�!�#!& 'D1� V�W� .D&� C��/{� �T� .D& K�� HD� ,PT{1� C���{ pD

 ] ����1 P��h� ,CD�ab��!& "��#  "��,@� .��,� ,.k��a!&� ^���z�� ����Wh .��D&� *&���0,
v�#�)�]& v'h� �P�� ,P{&� c�Q Y �0S#h �&'h Y *'�S)F�? 

H!'� gA� .D& H�� "(� P(  ;n!�, pST#!& ��ThE& G�{ P�� :"A1 m\U`1 �S#!& 
 .��, `���0)h]& G��S� j��Pb��!& *�T0��� Y �k��(!& *1 Y *'���S)F� ] G���U1 .��,�

p!&'!&? 
 �0���D CTk�(!& v'�h'! ] ,�0�(a)k�, *���W! C����T�!& �U�bT!& j�\< �T�+ C��&�

U',L n!<� ;��k), ��B �1 ����k),: 
�0�, :v�#�)��]& *��\ '�!� ,���\ZS! C(a)k�T!& ���QL& �\< %& *1 ! ,&`'b�(, ��T

= 

��� 
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 G�!+ ���)a� p�)!& C��R�!& U',L& ., �0#�Th v�#�)�& *1 �S#!& o, ,H�  *��W!& �q1
 C��(D .��D .�, C���T�!& ���QL& *��WD H�W[ *��D G!+ ��)a� &/A� ;P�P[ �a�� C�S\
 v'��h� *����D .��, �'{@��D C�����T�!& *����D "��Q1 ����S  ,K���TS! C��h�)aT!& �����QL&

�Wh&� *�\ '! �|�#�)�&? 
�0�,� :!& *1 pW� � H��1 m�W�� ��!� ,f����Sq n!/�\� ,V��!& ., ���\ j&'\� Pq1

 ,�a���Q HD�a�Q1 .�, P�{1 H��� n�!< "�(� ]� ,C����T�!& ���QL& v�#�)�& PT#�
 ?H\U�� �d+� HD'h'D K�(� c��  ,"(�! uT� *�\ '! &/A "�,�! 

�0�,� : .�T\ ,j&'�\Z!& .�, ����\ Y &P�h ~��[ �1 .��T, ��B C���T�!& v�#�)�& *1
� ;U����`� �AUP�\ "��S� K��, H�P(� Y g$� �1 ,��(D �1 ��[ ��\� H!�, ., H�S� g$

 ?����QL& o��Th G�S� n�!< CTk�� H�! c��  ! Y ~��  ] <+ ;c�S�� &/�A "��,�
�0S�S�� ��\Z!& ���\ .�D v'h'!&? 

�0�,� : G!+ �APSD ., ��\Z!& �&�q+ H�, �ZS� C���T�!& ���QL& v�#�)�& v'h� *1
!& ., �A��B ��0 &�s1 G�S� ]� ,%& "�W�� Y K��)� �0�  Ph'� *&PSW!& "\ �T  ;*&PSW

 pW�!& K�� P�� ,�0�  �D&�� U'�d �<�#T!= : C�P�Q �0��S� �� & %& *1 �0TS�@ 
�0y&�(  Y `�  �0y���B1 ., /q��> ��0S#h� ,H�! "b��� ��!� ^&��(��!& Y �0S#$  ,

, o�Th �0�  Ph'� ] P�� ,�A��B Y ] �0� C���T�!& ��\Z!& �U�b? 
�0�,� : �ba!& CTS�D C���T�!& ���QL& C�- UPQ %& *1=�T�+> ,�0�  �ba!& *��W! ;

�0���k)! ] ,�0�, �A��B �&�qE p0  ,�0#�T$! v�#�)�]& ]? 
�0�,� :U',1 Y C�z#!& Y KP#!&� �&��kT!& v'h� .�D %& *1  .��D C�(��!�\ ;i�q1

L& .�D C�z#!&� ,j�h�Z!& v�#�)��& g�h�1� ,C�dU'!& G�S�  &���T!& �k�� ,`]�
 �1 C�dU'!& .�, &P�{&� i�F� *1 P�{L ���!� ,n�!< "�\ UP��� ,H�({ t{ N< "\
 ���\� m���\ '�!� ,o��T$S! ta)k�T!& K��T!& ., CWA �1 C�z#D j�h�Z!& �1 `]�L&
= 

��	 
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 pW�!& �1 ,HD�)\ Y %& �0��W! ,��$!& &/A ., K�T!&�HST� �1 H!'� Y ;? 

�0�,� : Y K��T!& G�!+ V��!& ��)a� P(  ,�0�, t{°! "�z#� v�#�)�]�D K'(!& *1
 '�S  ,H�S\ K��T!& g�')k� Ch�a!&� ,�0�S� �P#!& �A` �'q ,%& "�W� Y `�0$!&
 v�#�)��]& g�h� '�! n�!< "��,� ,.�#)T!& `�0$!& "z#)! ,�Wh&� v�#�)�]& *�\

!& Ch�{ m��\ �1 ,.�\�kT!& ., ��\1 ^&�(�!& *�\� Ch�{ ., P[1 �A�(�! .�TSkT
o��L&� �SQL& "�z#� v�#�)�]& ., �ZS! ,�|'S� c�!@)! U���!&? 

  *  v�#�)�]& ��{:  j�h�a!& N��k� P�� C���T�!& ���QL& v�#�)�& ga)k��
 *r��  ;C��,�#!&� C��Q�F!& �!�b��T!& "��z#� C�R��q n��!<� ;���0�!+ K'��Q'!& �k�����

'bq� �0!&',1 ��\� &' �Q *+ .�TSkT!& ;e��qL& o ��T!& mSz#� ,^&�(�!& Y �A
 ;f'�\��� `�0$!& Y V��!& PA�� ,�|'S� C�!�T!&� .�,U��!&� v���!& "A1 Ch�a\

U'��!& ��T{� �&Z�!& Z�0$� `'h� �P#!? 
 K'(!�D� HS�z#)D t(a)� ��r  ;v�#�)�]& v�$�rD K'(!�D t(a)� P���T!& *1 �T\�

fPb�� H! N�a)!& v�Wa)�& �P#D? 
L&� ��0,���� ��0�!+ C�h�a!& C�0h .�, c�S)F� G!��#� %& �A�\< p)!& C���T�!& ���Q

 CTk�(D �'�(� *1 K��T!& ����� p��!& Y G!�L&� ,*��T!&� *�,Z!& �u)q& gkaD
�(�!& *�\ *r  ;j�h�a!& ��`�(, gkaD K�T!&  *�\ *+� ,H�  H��\� ��\1 "#h ,P[1
�k�� ,H�  H��\� ��\1 "#h ,�'{1 `�0$!& ��dCh�a!& gkaD p��W!& ? 

 C�Pb�!& *1 ��T\ .��!� ,��0�, P�{&� o��', Y �0 �b�D �b�)  ,��\Z!& CaQ �,1�
n!/\ ��\Z!& *r  ,�0 U�b, Y Ch�a!& gkaD �0k�� Y "���)�? 

    *����!& "�,� e'0!�D ��\Z!& ^�z�+:  ���\Z!& p�z#� *1 ���,�! ]� p���S! "�a� ]
& �0�  g$� "D ,`�$T!& Hk�� e'A gkaD e'A m( &� '!� ,�0! %& CTk� V�T)!

 ����!& "��T� �TAP�{1� .���d& .��D C�h�a!& j')�& *+� ,n!< ��h ,�0S�,� ���!&
= 

��� 
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 "�T� ] ., ^�z�+ G!�L& *r  ,�TAP{@D t(a)� �^&�!& m��\ '!� ,&`�$, u�, H�!+
 ��S:!& G�!+ Hk��� H�D /q@�� ,P{1 taD *�k�L& ca$� ] G){ ;H�!+ �A&'| ���!&

pA��#R� ] ? 
 p�W�!& G�z�1 P�(  ;���!& H)A�\ '!� H(a)k� ta!& g{�Q� � �0A���� ��,&'�1

 Y� ,�TA��B� ,.b{ .D C����� ,�D�{ .D ���L�\ ;�A��B ga�� �0y�z� K�{
".�a�ab!&" %& K'�U *1 ;P#� ��P{ ., ; � K��� ;�0��  P#�� �zAU Gz�1

P#� : %& K'�U x�  �mS(  ,p!+ �0W$�1 'A uhU: .�� n! �, ,%& K'�U �� 
K�(  ,��,�, f&UL ¡+ %&'  ?*u = :�TSk, �1> ��S�1 ��, p��WSB ��d ,u�S� m�k  ,

mS(  ,p)!�(T! jP#  ,H�, :K��(  ,���,�, f&UL ¡+ %&'�  ?*u�  .�� n�! ��,= : �1
�TSk,> %& K'�U `��� ,p)!�(T! jP#  ,H�, �S�1 �, p�WSB �d ,�K��� ��d ,= : ���

¡+ ,P#�U��!& Y %& HW�� *1 C�Rq ;H�, p!+ g{1 f��B� "h�!& pz�L ?> 
 o P�� *1 ]� ,Hk���! �{P�, ��| gk���! ��\Z!& ��,E& ]� p��!& o P� *1 �'$� ]�
 ,H)�k��! H�,/� .�, p�z#�� ,f�\/�� ] .�, o��T�� fP�Ta� .�, pz#�  ,�0�� �,< �|

t{ ., ��\Z!& K'a� &/0  ,H{PTD tz��! m�k� ., pz#�� t�{ G�!+ ,f�z�1 .T! 
f&'A HD N�R� H!? 

   *.�\�kT!&� ^&�(�!& ��b,: G!�#� K�� :}.�\�k�T!&� ^&��(�S! j��Pb!& �T�+{ ;
 ,C�h�a!& Y P�[1� ,^��z#!�D G�!�1 ��T�L ;.��k�T!&� ���(�!& C���& f/A Y %& �P�

 &/0!� ;C�!�)!& �U�bT!& o�Th ., V��!& Y ��'�� o��1 C��kT!&� �(�!& *1� K��
G!�#� H!'� Y V��s :}��0�S� .�S,�#!&� .�\�kT!&� ^&�(�S! j��Pb!& �T�+{ : '�A

���{ pD1 .D& Hh�q1 ;��! H�� �&�U ;�\L& V1�!&? 
cSk�!& C,��� : C��!�T!& �0�� ]+ ����QL& f/�| *�`'b�(T!& ��A .�TSk�T!& *1

^&�(�!���D `&���T!& *1 ;H��,��� .��� ,o ���� .��D ���T� e�U� ,�|'��S� :Sk��T!& .��, ,.�T
= 

��
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.�\�kT!&� : Y ����{ pD1 .D& e�U� ,v�)�!& "A1 .,"f��k��" G�,� ^&�(�!& *1 ;

v�zF!& .D �T� .� H���� ,���, 'A� ,v�zF!& .D �T� .� ;v�)�!& "A1 : ��T�
�b� ]� ;�T� .� ,pkW#!& ��D pD1 .� ,o �� .D? 

   *.��kT!&� ��(�!& .�D ~��!&:  fU�(  �k��,� ,Ch�a!& P�P[ ��(�!& ,H�!<� fZ$#!
 *��\ P��� ,C!`L& �A&'�� C��& �A��� C�S!& �A�� Y ,.��kT!& ., �'{1 ��(�!&�

 pW�!& ��0!@�� H��1 N�U� ,C��k�T!& .�, <�#)��& H�1 mW�� �!� ,�(�!& ., /�#)k� ,
 P�#�� p�D1 ��P{ ., ; Hh�, .D& P��� ,��1 ��P{ ., ,N/,�!& P�� e��� �T\

��' �,= :����k, p��{1 �0S!&?> 
^���TS#!& .��,� :G!���#� H��!'(! ;���(�!& .��, P��[1 C��k��T!& "��#h .��, :} &< ����k��, �1

CD�,{J PSW!& :��M H��S� `&�� ,��� cQ� 'A� ,C��kT!& �\< %& *L ;�:� H� � ;
H!'� 'A� ,�q- ��Q� :}CD�, &<{ C��k�T!& cQ� *1 GS� KP  ;n!< �P[ *��W! ;

 H)WSB� ,Ch�a!& �P[ *��W! �� �\ ��! ,fP{��(�!& cQ� GS�? 
 ,Hk�� Y �T0�, P{&� "\ P{ �u)q] ;H�  cS)F, .��kT!&� ��(�!& .�D ~��!&�

�0�L&� :'�0  .��k�T!& �,1� ,V��!& C�'#, uD ��#!& o�z)k� ] N/!& ��(�!& *1 :
 P�$� .�, .��k�T!&� ,HR��� Y ^'��� H�!�{ Y U�� o, .�!� ��#!& o�z)k� .,

�!� ,HR��� ��#D Pk�� Ch�{� uT�G!��#� H�!'� n�!< .�,� ;H����� ] ��0� :} ��,1
�aW!& Y *'ST#� .�\�kT! m���  C���k!&{J c0�!& :�?M 

 Y�".�a�ab!&" K�� ;�= : CT(S!& f`�� V��!& GS� �'z� N/!& .��kT!& ��!
 .z�� ]� ,H���D G�B P$� ] N/!& .��kT!& .�!� ,*���T)!&� ��T)!&� ,*�)T(S!&�

(� ]� ,H�S� ~Pb)�  HDV��!& K@k�  �'?> 
 ��(�!& *1� ,.��k�T!& .�, ]��{ 1'��1 ��(�!& *1 H�P! t(a� ,�'b�!& Y �:� .,�
 P�� &/�0!� ;��(D�z)� ��! *+� ,G��#T!& .�, ����\ Y *uq&P�)� *�aSzb�, C��kT!&�
= 

��� 
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 g��A< P���� ,*���#T)$� P���� *������� P���� ,H���� v'����� ���q�& Y �TAP��{1 "qP���
��D �&��kT!& G!+ ^�0(�!& ., C��Th .�, C���Th� ����(!& .�D&� c��'� pD@�\ ;��T0

p# �R!& v�aQ1? 
 *  p����!& P��{:  ����\Z!& H!&���� H��#, o���T� N/��!& p����!& P��{ Y ^���TS#!& c��S)q& P����

�0! f��z�+�: 
�0�T  :�,'S#, &P{ H! "#h .,? 
�0�,� :p# �R!&� n!�, gA< P�� ;H�  "b�� &P{ H! "#$� �! ., : P{ ] H�1 G!+

 �T�+� ;�'S#, p��S! *��\ '�!� �P��� ��TD G��)\& &<r�  ;H�)��s� H#��� gk�aD H�!�{
 ;���\Z!& H�! mS{ ,&���\ *�\ '!� fP�� �TD c)�� �! *+� ,��\Z!& H�S� m,�{ ,u�S�

�0�T  ;cS)F� V��!& K&'{1 *1 n!<� :�0�,� ,���\ K���� j�h�� g{�Q : .,
�0�,� ,P!� ]� H! Ch�� ] :�0�,� ,±�#, ��aQ 'A ., :����, 'A ., ���)a� 

p# �R�!& H�!�� P��� ,fP�!�� Hk���! f���B ���#s .�, ��\1 H��, �u#! :" *'��� P��
H!��� ���\� Hk�� Y H�#� o, c!L& H���� ]� ,gk\ o, ���B �AUP!�D "h�!&"? 

fP{ Y &'�S)q& ,�,'S#, &P{ p��S! *@D K�� .,�: 
C���y�s mWA/��  :S� ����a� p���B '��0  H���S, .��T  ,���TAU` *'k��Tq fP��{ *1 G��!+ H���

 .�D& ��P�a! n�!<� ;~�a��+� ,P�T{1� ,xU�WT!& .D&� ,NU'�!& K�� &/|� ;��\Z!&
K�� ;`'#k, :"�� :K�� ?G��!& �,� ,%& K'�U ��= : .�, ��0)T�� �1 ,�TAU` *'kTq

gA/!& > .�� ,H�D1 .� ,P�Z� .D .T{�!& PW� .D PTa, .� ,��Wh .D ���{ f&�U ;
h� ��PaS!� ,x��, ���{� ,HD ;`'#k, .D&��P�a!& "��1 P��� ,K'�S#, �q- H 

�A��B� ,py�k�!&� ,N/,�!&� ,.�#, .D&? 
C�y�s mWA<� : ;H��  g�$� N/�!& ���\Z!& v�b�� 'A� ,�AU` �)�, p��!& P{ *1 G!+

 Y `���� ,^����BL& G�S� ���\Z!& g�h�1 %& *@�D n!< &'SS�� ,N1�!& "A1 K'� &/A�
= 

��� 
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c��  ,p��D ��S  ,��\Z!& H�S� mWh� .T  ,^&�(�!&H�!+ `�� �d H�, ��\Z!& /q�� ? 

 *  ��\Z!& /q1� *PW!& N'�: 
.�)!�{ GS� '0  ,gk�)� �!� �U&'$!& ��aQ *PW!& N'� "h�!& *�\ &<+: 

G!�L& C!�a!& : GTk�� &/�0  ,u�T� P�$� �S  ;H�� ��{�D gk�!& Y �WB&U *'�� *1
�D gk�)� ua, P$� �! H��!� �UP� H�P! N/!& 'A� ,�U�aT!&� ���aT!& &/�0  ,H

G!�#� K�� P�� ,�uq uD ��\Z!& H! "a� :} �'�S#, t�{ �0!&'�,1 Y .�/�!&�=�� >
�����aT!&� "y�k��S!{J �U���#T!& :�� − ��M ] N/��!& �U���aT!& '��A �����aT!&� ,

CRy�� m!�� �T\ ,H! gk\ :"HWk�, H! �k�)� `��� ] N/!& �U�aT!&" ��0�� f&�U ;
����? 

V�W� .D& K��� :"Sz� N/!& ���aT!&H�� �DP�� ���P!& g" p�D1 .�D pS� H�� f&�U ;
CaSs? 

&/A G�#TD� :x�a;!&� ,PA�$, K��? 
V��!& H�Tk�� :fP$� ]� ,gk�)!&� "T#!& .� �aW� N/!& "s�#!&? 

C����!& C!�a!& : P�� &/�0  ,H�)�`� HSk��! ;H��� ��WB&U "T#S! xU�� C��! ��'� *'�� *1
.�!'� GS� ��\Z!& ., Hy�z�+ Y cS)q&: 

& .��,^���TS#! : P���W� '��D1� p# �R��!& K���� &/��|� ;���0�, H��y�z�+ �&'��h �P��#D K���� .��,
~�a�+�? 

�0�,� : "�A1� n�!�, K��� &/�|� ;��AU` p�)�), n�ST� ��! ��, n�!< �&'�$D K��� .,
N1�!&? 

�0�L&� : Y �Q P(  ;n!< �&'h �P�"P�kT!&"� ".�k!&" %& P��W� ��P{ ., ;
K�� ;U��F!& .D NP� .D :�1 *uhU ¡�q1 pW�!& ���1 �T � '�A� ,�&`'�!& C${ Y

K��(  ,.�P�Sh ���-�  ,Hb��q� �b�W!& ����  o� �  ,�0�, f]@k  ,C�Pb!& �k(�= : *+
= 

��� 
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gk)�, N'(! ]� ,p��! �0�  ¢{ ]� ,�T�)�z�1 �T)�[?> 
 H!'� �A�:!��= :N'�� ���, N/�! ]� ,p���! C�Pb!& "a� ]> H�y�z�+ Y *L� ,

��� HSk\� H�'\U GS� H! C���+gk�)!& H\? 
G!�#� H!'�� :}��0�S� .�S,��#!&�{ ;��0SA1 G�S� ��0! *' U�b�!&� ���\Z!& ���Wh ��A ,

 .�, '0  ,�0:�{ GS� ��� �1 ,�0SA1 GS� �0 �bD ��� �1 ,��\Z!& C��W$D ��� ., "� 
�0�S� .�S,�#!&? 

P�{&� c�b�! ��#�Th ���\Z!& Gz#� *1 �'$� H�1 GS� ^�TS#!& t��&�  ����QL& .�,
�! ,C���T�!& ^p�[ ��0�, "b�� ] G�){ ��0�S� .�S,�#S! �0#�Th Gz#� *1 �'$� ] .

 CS���'!& G�z#� u�  ;C���B *'���W!&� ,f����! CS���� H�L pz�1 ",�#!& *L ;�A���!
C���!& "z#))!? 

 *  ��\Z!& GS� "T#!& U'Q: 
 ud U'Q Y *'�� ��\Z!& GS� "T#!&�: 

G!�L& �U'b!& :h� ^���BL& oW))D *','(� .�/!&K�T!& m�D G!+ �0�, ��\Z!& gS? 
C����!& �U'b!& : m��D G�!+ �0!'�Q� P��� �|�k{� �0��ZF�� �0:�aD *','(� .�/!&

 ,v�k{� oTh� ¢�{ G!+ ��)a� ��(�!&� p��!& .�D �,�(, ��\ZS! *1 n!<� ;K�T!&
�0�S� .�S,�#!& ., '0  ,n!/D ��� .T ? 

C���!��!& �U'b��!& :��(�!& G��S� �0)Tk��(D *'��,'(� .�/��!& ^&���(�!& K&'��{1 o��W))D ���,+ ^&�
 �1 ,�0�!+ K�T!& m�D ., K�T!& "(�D �1 ,�0�!+ H0h� GS� K�T!& "b� G){ �A���
 ����Q g�')k�� �1 ,C����T�!& ����QL& g�')k�� G�){ ^&�(�!& .�D H)Tk�� HD�k{
 ��0�S� .�S,��#!& .�, ^]��0  ,H���` .�, G�z#�� C���  �< �0��, G�(W� ] G){ ;�0�,

�#�Th? 
   *P(,��0�S� .�S,��#!& g�b� U&:  UP�(D ��T�+� ;�'�S#, UP�� ��0�S� .�S,��#S! ���!�

= 

��� 
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 ��b�!&� C���W$!�D �'�(� .�T  ;c�S)F� P�0$!&� "�T#!& *r�  ;�0�, P{&'!& C��#�
 gk��aD *'���S)F� C����W$!�D *'�,'(� .��,� ,���(  K���T!& C���$D �'��(� .��T� c�S)F�

!< oh�� ]� ,��,E& `�0)h& gkaD n!<� ;��� �k, P#D� �AP0h `��0)h& G!+ n
^&�(�!& taD ca$�  ����  Hk�� oTs f/q@� ] G){ ;Hk��D ",�a!&? 

��0�, *'S,��#!& /�q@� ]1 �R�D H��\� p��!& ��F� *1 �b� ]�  ��[ &/�0  ;����[
 "��z#)� n!/��D H���+ ���d ,f����B G��!+ ] ,H���!+ �U�b��T!& CTk��� "��#h %& *L ;"��s�D

���� .�� ,`�&` p�D1 P�� e���� ,.�TSkT!& �!�b, py&Pb�!&  U��a!& .�D `l ;
K�� : %& K'�U m��1 �K�� ,H)#��W  :K�(  ,"hU f��@  : K�(  ,C�Pb!& ., p�z�1

 %& K'�U H!�= : G�){ ,j��Pb�!& Y f��B ]� pW� ��aD ��� �! G!�#� %& *+
n({ n)�z�1 ,^&ZhL& nS� ., m�\ *r  ,^&Zh1 C���Td �A1Z$  ,'A �0�  ��{?> 

",�#S! �'$� ]� C�0h .�, ]� ,p���!& C�0h .�, ;��0�)0h .�, C�W0!&� C�P0!& K'W� 
C,�a, �'[U nS)  ;��(�!&? 

G!���#� H��!'�� :}�|'��S� C���!�T!&�{���| `&���T!& , : .��, U��R��!& "��A1� ,U�����!&
�A�[ o P! �1 ,�A��q gk�! �,+ ;K�T!�D �|'S� K�T)k� .�/!& .�TSkT!&? 

 *   pW�!& P#D �|'S� C�!�T!& ^�z�+ �−: { ��, ;�k��� ��! ~��D v'�S(!& c�!@� ��
 pW�!& P#D �|'S� C�!�T!& ^�z�+ Y cS)q& P�� ,H)h�{ m�`� ,HWW� ����: 

cSk!& .T  : ���F� ]� N'��� P)�[& �u��E& *L ;fP�#D *'z#� ] ��@D K�� .,
 ,pW#R�!& K��� H�D� ;�T� H�S� e�h �TD n!/! KP)�&� ,HSA1 �Z�� H�Z#! ;�P� .,

C��Th� ,.ka!&�cSk!& ., ? 
�0�L&� : K��� &/�|� ;C�h�a!& m��`� C�S#!& jP�h� ��, �|'S� C�!�T!& �0� ^�(D

 CS�� ���!& c#�� ,�u�E& �'(D CS#!& ^��)�] ;H#W� .,� �T� �0#�, �T�+� ,PT{1
�u�E& ]+ �0,�,1 ��S  ,HSA1 CS�{ , ,H�SA1� �u��E�D U&��E& ��UP� Y ��!�

= 

��� 
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! ^��!+ ��! �T� HS#  �,�H)S� ^��)�] H! o U �T�+� ;H! �Fk�� ��aS? 
 p��W�!& G��z�1 P���� � �u���E& *�zS���� �'��(!& U'��0�� C���, �)��  P��#D ���,&'�1

�|'S� C�!�T!& *���1 Y gh'T!& ���(! n!<� ;.�TSkT!&�? 
 pW�!& .� mW�� ]� � "�T� n�!< Y ��, C��B� ,�|'S� C�!�T!& �0� �k� Y i�

T0  Y cS)q& �T�+� ,CD�ab!&�0�, ;H :�0�,� ,�k�!�D �TS� �0ST� e�� ., : .�,
v&'b!&� ,CS#!& ^��)�] ;��aS! �# U f&�� :��'� K�� P�� ,�k�D ��! H�1 : m!@�

K�(  ?�0�� N�AZ!& :"n!< Y �Fk� �S�1 ]"? 
 *  �|'S� C�!�T!& �&'�1: .��'� GS� �|'S� C�!�T!&�: 

K�L& �'�!& :E& GS� &'SW(�! ;*'�!@)� U��\ *1 n�!<� ;H��� �A��[ o P�� �1 ,�u��
 ,H)\'��[ �k���! ;H��SA1� �u���E& G��S� u��B� &P��({� ���A�\ "��Ta� U�����!& ���#D
 ,H�WS� .��S�� H�D�(� K��T!&� ,*�zS�� �`� K�, P(  ., HD�Q1 �T! �1 ,H)W�A v�A<�

 pW�!& Gz�1 �T\ ,P$� �, K&�� P#D `�$)D ta!& ",@)�  �f��B� C�,1 .D *&'�Q? 
¡��!& �'�!& : �1 ,�0,u��+ .k�a�! ;*'�!@�)� *'( ���, �1 ,~�k�  �0���! ,*'TSk,

H�� �A�[ o P�? 
 "�D ,��(�!& mk��! ��0ShL &'�z�1 p�)!& C�S#!& *L ;^���B1 &'��\ '!� *'z#� ^]�A�
 "(#, K�� P�� ,Pb(T!& &/0! p��!& G){ pz�@  ,�0�S� "T#!& CS#\ ,gS(!& c�!@�

%& P�W� .D : .� N�AZ!& m!@�=�!�T!&C �|'S�>K��� , : �1 N`'�0� .�, �S��1 .�,
mS� ,¡&�b� :K�� ?&��', *�\ *+� :&��', *�\ *+�? 

 p�W�!& Gz�1 P�� � p��  ;�|'�S(! ����!@� ;K��T!& .�, ��,&'�1".�a�ab�!&" .�, ;
K�� ;NUPF!& P�#� pD1 ��P{ :" p�W�!& G�!+ .T�!�D 'A� pS� �#D � Y C�W�A/D

 �D�{ .D ���L& .�D �0Tk(  ,�0)D�� .D C���� .�D� ,o[�$, p�D P{1 �d pS:�a!&
 "��F!& P��� .��D� ,vu�\ p��D P{1 �d N�,�#!& Cdu� .D CT(S� .�D� NU&Z�!& UPD
= 

��� 
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&'!��(  ,U�b��L&� ���� m:��)  ,*�0W� p�D P{1 �d py�z!& : "�A1 P�`���Q H��z#�

 ?���P�� P$� !K��= :�0�!@�1 �T�+>"? 
*&Pb(, �|'S� C!�T)� ]�: 

L& Pb(T!&K� : .�, H���P$� ��, K&Z�� *1� ,H��, &'�D�(�  ,�u��E& G!+ &'!�T)k� *1
 ,��0�!+ .k�{1 .�, ga�� ,HD K�T)k� v'S(!& ��\1 GS� &�d1 K�TS! *r  ;f�\� U'��
 p���  ;H���!+ *'��S�T�  H��SA1� �u���E& G��S� H����P$� N/��!& f����!&� U'����!& "���Z��

"��ab!&"K��� C��,1 .�D *&'�Q *1 ;g�kT!& .D P�#� .� , :" ¡��z�1 P�(! ,%&�
 %& K'���U � H���+ G��){ p����z#� ����D ���T  ,p��!+ V����!& ����DL H���+� ,¡���z�1 ���,

p!+ V��!& g{L"? 
¡��!& Pb(T!& : ,]��, &�/�q1 *r�  ,��| �AP��\� �u��E& "A1 .� �A�[ o P� *1

 ,H�S�, Y &'�#Ts ,&'�z�1 *r  ,K&�ZS! g{� ,f�\� "B� P({ ., �|'S� Y �, K&�
#!& &'hU�~�U� ^�z� ., H�'W��� �T! ;�A�[ o P��  ,��� "\ Y C�z? 

  *G!�#� H!'� :}v���!& Y�{v���!�D `&�T!& , : ���\Z!& .�, g�b�� ��0S  ;^���UL&
 H��, t�)#� ��! CW�U *�\ �1 ,"�S� �1 ���\ ^p[ H�S� p(D �W���, *�\ ^&'� ,�0��)�E

!&� cSk�!& ���\1 K'�� &/�A� ;C���& f/�A Y "q&` '0  ;^p[ p�D1� n�!�T\ ;^��0(�
p# �R!&� PT{1� C���{? 

C�&�U Y n!�, .� N�U� :v���!& g�b� Y ] ,.�,U��!& ., *'�� g���T!& *1? 
�0�L&� :�0({ Y %& K�� P�� ,g���T!& Y� t���!& Y C��& �'T� :} ., �A'�-�

�\��- N/!& %& K�,{J U'�!& :��?M 
G!�#� H!'�� :}.�,U��!&�{�D `&�T!& ,�U��! : H����! ����& .T\ ;.�` H�S� ., 'A

 H��UZD "�k�!& g�A< �1 ,H��U�$� �1 fU&` m���{& �1 ,^�� � P�$� �!� ,H!��� ~�U�
 *'#k�� '�A� ���T�F, .�D ����(!& .��` Z��Z#!& P�W� .�D ��T� G;�� P�� ,H)�[�,�
= 

��� 
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K��� ,&U���` :.�k,� �`�FD H! �,1� ,.�,U��!& ., m�1? 
   * .�`� pa!& .�` .�D ~��!&m�T!&: .��` H��S� .,� : *1 ��,+� ,���{ *'��� *1 ��,+

.�!'� GS� ��\Z!& ., Hy�z�+ Y ^�TS#!& cS)q& P(  ,�)�, *�\ *r  ;�)�, *'��: 
K�L& K'(!& : ] H��1 G�S� ,C���!�TS! �� uq ;^��TS#!& ���\1 K'�� &/A� ;o�T!�D &'!��

��\Z!& ta)k� N/!& 'A �U��!& *1 n!<� ;H��` ^�;(! ��\Z!& o P� &<+� ,m��, 'A� ,
 P�T{1 K��� P�� ,�U��!& G!+ ] ����!& G!+ o P!& U�Q ,.y&P!& 'A� ,HT��B m�z�1

"W�{ .D :"H! "�� ,�,U�B *'�� ] m�T!& :K�� ?HSA1 Gz#�1 : ,H�SA1 GS� m��\ *+
�#� "? 

 pW�!& .� mW�� �!� � *��\� ,n!/�\ H�y��Sq .�� ]� ,m��, .�P�! ��\Z!& o ` H�1
T!�D G��� pW�!& �ub�!& x��� *��\ ��T�+� ;��� � H�! g�Sz� ]� ,H��` .� K@k�� m�

m�T!& .�` .� H# ` ., G!�1 pa!& .�` ^�;(D o ��T!&� ,�,L& K�1 H�S�? 
 .�, ��0({ c#;��� ,^���{L& �!�b�, "�z#� ~'�(a!& .�, j&'�,L& ��,< ³&� +�

�0�S� pA� �|�aQ1 j'T� p)!& ~'(a!& ����! ;��\Z!&? 
¡��!& K'(!& : 'A�C�T�� .D& HahU� ,H�!+ o P� H�1 ;C��!�T!& K'�? 

m�T!& .�` ., ��\Z!& ., ^�;(!�D G!�1 �{&Z)!& P�� pa!& .�` *1 �uq ]�? 
~���]�D ��\Z!& "A1 ., '0  ,��{ *�\ *+ �,1�? 

.��'� GS� H,�B gWkD K�TS! ��){& N/!& �U��!&�: 
K�L& �'�!& :& j&< �uQ+ "hL n!<� ;f��B ¢a! �U�B .��D �Sb�� .�T\ ;.��W!

 Hk���D H�STa)�  ,K�, GS� �T0��D �Sb!�D K�)� .� �T0# P�� ,.�)��Th �1 .�ShU
 ��T\ ;K&�k�!& H�! "�a�� ,��\Z!& ., H! o P!& ta)k� &/0  ,�&Z�!& o `� �P!& .(a!

K�� ;p!u0!& ~U�F, .D Cb�W� ��P{ ., ;�Sk, Y mWd : m���@  ,C!�T{ mSTa�
 %& K'�U ��0�  H!@�1K�(  ,= :��| n! �,@�  ,C�Pb!& ����@� G){ ��1>K��� , : ��d

= 

��	 
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K��= :Cdud P{L ]+ "a� ] C!@kT!& *+ ,Cb�W� �� : H�! mSa  ,C!�T{ "Ta� "hU

 H�! m�Sa  ,H�!�, m�{�)h& Cay�h H)D�Q1 "hU� ,nkT� �d ,�0W�b� G){ C!@kT!&
 ��� ., �,&'� g�b� G){ C!@kT!&−K�� �1  : ���� .�, &`&P��−"�hU�  H)D��Q1 

H,'� ., �$a!& N�< ., Cdud �'(� G){ C��  : H�! m�Sa  ,C���  ���u  mD��Q1 P(!
 ��� ., �,&'� g�b� G){ C!@kT!&−K�� �1  :., &`&P�  ���− .�, .A&'�� ��T  

�)a� �0W{�Q �0S\@� �)a� Cb�W� �� C!@kT!&?> 
¡��!& �'�!& : �1 �U��$)! H�&P)��& ]��, ��B N/!& 'A� ,Hk�� ¢a! �U�B H�!��� C�(��!

�uq uD ��\Z!& ., Gz#� H�r  ;&`&P� P$� �!� ,Hh���? 
G!�L&� : V���!& K&',1 /q@� .T, ,Ch�{ uD C�&P)�]�D ��k!& `�)�& ., *�#� ]1

 ���#h '�D1 K��� P��� ,n�!< Y "A�k)!& GS� H! ��'� n!< *'�� ] G){ ;p!�W� ]�
�s pD1 .D pS� .D .�ka!& .D pS� .D PTa, ���W!&�U��!& Y g! :" .�P)k�T!& '�A

��� ��B Y"? 
]��� ; �`��)�� ,P�A�$, .�� �Q f'a�D� :" ]� `�k�  ���B Y *'�P�!& �0)�W\U �'��

��/W�"? 
G!�#� H!'�� :}%& "�W� Y�{H�D `&�T!& , : U����!& �Z�B '�A� ,%& "�W�� Y `��0$!&

'�0  %& "�W�� Y K��)� "�\� ,C#�)TT!& cy&'z!&� ���W!&� .��SQL& f/�A Y "�q&` 
 cSk�!& C�,�� K'�� Y ����B *��\ '!� N���!& Gz#�� ,C �\ cSk!& K'� &/A� ;C��&
 H�� � ,o�z(�T!& ]+ N����S! �0 ��Q &�Z�$� �S  ;N1�!& "AL � uq ;^�0(�!& ��\1�

�T0��D %& ~�  P�� ,%& "�W� �0� ] ,"�Wk!& .D] �0� 'A oz(�T!�  ;�:�? 
& "#h cSk!& �#D .� N�U� .�D& .�� e���� ;��\Z!& �U�b, ., ��T#!&� �a!

�T� .D& G!+ gk�� ,�;��T� H�� NU�FW!& H(S� ,V�W�: 
��T� .�D& .� ���#T!&� :Y C���#T!& C��Q'!& ~����+ "�#h H��1  ��a!& Y %& "�W��

= 

��� 
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 "��� H�1 ;H�� ,.���� .D& .� ,*'� .D& e�U P(  ;��\Z!& Y n!< ��!� ,`�0$!&�
 .�du�D mQ�1 �1�,& .�%& "�W� Y �TAU` :K��(  ?��a!& Y "#$�1 : .�, H��+ ��,1

 Y P�W� 'D1 f&�U ;%& "W�"K&',L&"K��� , :" ��S�1 ]� ,&/�A G�S� V���!& ���!�
�a!& G!+ ��\Z!& ��b� *1 ;HD G) 1 &P{1"? 

f`&�, �T� .D& .� N�U �, "#!� : ,C�,�� ��!& K��T�1 ��| `&��� p�)!& C�(SzT!& C(��!&
p�Q'T!& K'(  :"%& "�W�� Y" H��1 ] ,C�,�� ��!& K��T�1 Pb�� Y H!�T#)��& ����� 

 C�TS\ ~us+ *L ;��\Z!& �U�b, Pb�}%& "�W�� Y�{ c�S)F� ���\Z!& ~���� Y 
fP\��� n!< P���� ;f��B ~��� Y �0�us+ .� : "�#h �T� .D& *1"%& "�W�� Y" 
 Y ��#� 'D1 f&�U �T\ ;�!& K�T�1 ., �a!& ��B"C�Sa!&"; ;NP�0, .�D& ��P�{ ., 

K�� :K�� ;H�D1 .� ,"�(� .D �Sk, ��dP{ :" �&��a!& P$k�T!& P�� �T� .D& P�� ��\
m!�(  ,�1�,& H)!@k  :��T� .D& K�(  ,%& "�W� Y ��#WD GQ�1 &/A �D1 *+ : "W�� *+

 �'�� %& "�W� .,� ,�{�!& CSQ %& "�W� .,� ,m�W!& �{ %& "�W� ., ;����\ %&
kT!& .,g\�, �0! ��! .�\�RT!& ., �,'� *'S��(� .�TS"? 

 P���� *��\ '�!� ,��\Z!& Y ��F!& G�#T!& ] ,C(��!& Y ��#!& G�#T!& `&U1 �T� .D&�
 ;�!& K�T�1 ., �A��B� �{�!& CSb\ ;�a!& ��B C�&��!& f/A GS� H�  *��! ,��\Z!&

!'(� ] &/A� ,Ch�{ ��B ., '!� V��!& ��(�� ,Ph�kT!& �U�T#\HD *'? 
o���, G��S� ^���TS#!& t���)� ;����{UL& o���Th Y �0#���� �'��$� ] ����\Z!&�  ,���#D

 *L ;"y�k�!& ��T� .�D& v�h1 �T�+� ,�#D ^�z�+ Y *'(�)�� ,�#D Y *'�S)F��
H!'� ., �Z�!& Pb� Y �aT)� �! C�Q'!& :}%& "�W� Y�{ f/A "�, Y HWA/,� ,

K�a!& :��\ZD ��! K�T!& *L ;�'T#!�D /qL&K��� .����� .�D ���1 *1 m�Wd ��T\ , :
"�T� .D %& PW#! mS� : ��a!& ., *+� ,%& "�W� Y �0S#h1 �A&UPD p!+ "�U1 H�+

K��� ?�0��  ��0S#h@ 1 ,H�)(�� m�WA< P�� .�, .�D� H! oz(�, .�D ., : ��0S#h& ,��#�
= 

��
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= 
K����� ,%& "�W���� Y H����r  ;�0����  :m���S� : `&U1 ����T�+ pW{����Q *'����� *1 �����q1 ¡+

.�PA�$T!&K�� ? :K��� ,%& "�W�� Y ��r�  ;�0�  �0S#h& :m�S� : *1 %& ���q1 ¡+
K��� ,H�D j�,1 �, c!�q1 :K���� ,g;��  :n�a�� ! ?%& "�Wk�D ���!�1 !" f&�U ;

p(0�W!&? 
K�� P�� ,�T� .D& .� N��T!�D V��!& �S�1 n!�,� :"�����\ %& "W�" .��� ��!� ,

H�, �a!& "#$�? 
D�#!& .D ��D 'D1 K�� P��p :"�Z�!& ��A�A %& "�WkD `&�T!& *1 Y � uq �S�1 ]"? 

 .� ,*�k{ ��P{ ., ;f��B� CW�[ pD1 .D& f&�U P(  ,V�W� .D& .� N��T!& �,1�
 V�W� .D& .� ,PA�$,− �T0�� G!�#� %& p�U − p�z#� *1 ���@D e��� ] *��\ H�1 

�0�, CTk�!& t)#� *1� ,�a!& Y H��\� ., "h�!&? 
U�FW!& �\<� ;��T0�S\ �1 ,f`����+ �1 ,H��), "�hL H��1 "T)a� ���T)!& C��bD H! N

.��D *�k��{ H��D `����� &/��A *L ;���0�L& '��A�  .��D& .��� ,P��A�$, .��� ,V���[L& p��D1
 v�a��Q1 H������ ]� ,P�A�$, .��� C��&��!�D �����#TD ����! Y'�\ *�k��{� ,V��W�

� .D& .� ,PA�$, .� ,��$� pD1 .D& C�&�U �D��!&� ,V�W� .D& ]� PA�$, ;V��W
K�� :"n��\� ., t)�1"�a!& �\< H�  ��!� ; ? 
 *  ��b, Y �!& K�T�1 K�q`+ :}%& "�W� Y�{: 

��b��, Y ���!& K���T�1 �y���� K���q`+ Y c��S)q& P���� :}%& "�W��� Y�{ ^����W\ ;
 ~��z!&� U'k�$!& P��R��� ,��0)��Ws� ��S#!& g�)\� c{�b�T!& C�D�)\� ,Ph�kT!&

� "T� H�S� N/!&� ,j���R)kT!&� �0;�#D G��{ P��� ,��0!'q` �P� cSk!& C,�
U',L n!<� ;pS,�!&� ���'!�\ ;n!< GS� ��ThE&: 

�0�, : Y �b�a!& .�, `'b�(T!& G�#T!& p�S� ,�!& K�T�1 o�Th K�q`rD o�')!& *1
C����& K�1 :}.�\�k��T!&� ^&���(�S! j��Pb��!& ���T�+{ ���!& K���T�1 m����\ '��S  ,,C����& 

= 

��� 
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= 

��#, u�  ,���\Z!& �U�b, ., �#�Th ;%& "�W�� Y ���1 �\/�!� ,C���& Y �b�aS! G
n!< G�\� ,�'T#!&� ~usE& �0��!? 

�0�,� : p�W�!& "�T� ., .�� �! ��\Z!& �U�b, Y �!& K�T�1 o�Th K�q`+ *1� ,
 �U�b��T!& .��, o����1 ���!& K���T�1 *r��  ;n��!< G��!+ C��h�a!& �����\ o��, ,H��y��Sq ]�

U�T�� ,j���R)kT!&� Ph�kT!& ^��W\ ;C���T�!&�0��:��� ~�z!&� U'k$!& �? 
�0�,� : �U�b�T\ �0 U�b�, "�#$� ���\Z!& �U�b, Y �!& K�T�1 o�Th K�q`+ *1

 cSk!& oT$�� ,'{1� P\-� P[1 ��\Z!&� ,j���)!&� j�(��!&� j��Pb!& �y��
�A��B Y �)a� ] �, ��\Z!& Y ��){]& GS�? 

���QL& ��B �!& K�T�1 Y ��\Z!& ��Q Y t�(a)!&�C���T�!&  :K�(� *1 : K�T�1 *+
.��'� GS� �!&: 

K�L& �'�!& : ^&'�� ,K��T!& m��D .,� G��!& "A1 ., �0�S� �'(� ., P$� �D K�T�1
 ����\Z!& ����Q /�����{ �'��$� u��  ;C�U����� ����B �1 C�U����� ���0�!+ C��h�a!& m����\1

�0�S�? 
¡��!& �'�!& :U�k��!&� G���!& "�A1 .�, ��0�S� �'�(� .�, P$� ] �D K�T�1 Y ���!� ,

 "�z#)� ��0Sz#)D ,C�U���� C�,�� ��D K��T�1 m���\ *r  ,n!< GS� �UP� K�T!& m�D
 ^����B1 t��)k�� ���,+ P�h'� ]� ,C�U���� C��'��` �!�b�,� ,CWh&� C���[ �!�b,
 G�R�)k, .�, P�SW!& 'Sq� ,P$k, ., PSW!& 'SF\ ;�| �'(�� n!< GS� .�TSkT!&

., *�P$� ]� *'��T� V��!&� ,H�  *'WWz)� ,�0W�Wz� .�, ]� �A��R�)k, ��T#� 
 CS��Q .��, *'����T)� u��  ,C��(S#), V����!& �!�b��,� ,HSb���� ���� G��S� P��SW!& *���\ �1
 G�S� t���� �, ^���BL& K�, ., Ph'� ]� ,U'k$!& ^��WD ]+ �0!&',1 "(�� �0,�{U1

�,L& n!< *@[ G!')� �\�{ ]� ,C���\ K�T!& m�D Y ]� ,n!<? 
u  ,n!/\ �,L& *�\ &<+� C�h�a!& n�S� *L ;fUP�(D ���\Z!& ., n!< P� ., ��{ 

= 

��� 
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= 
 ���\Z!& �U�b�, .�, "�Wk�!& .�D& "�#h �T�+ %& *r  ;C���T�!& �U�bT!& ��(, m,��
 �D���� ,��W�Ws P�$� ] N/�!& ����T!& H�S�T  ;H�UP� ��z(�] ;fPSD Y ���B *�\ '!�

BL& K��, .�, ]� ,H��S� ��#� &�k�h P�$� ] N/!& CaSbT!& �< �0�!& Pk�� ��, ^����
nS� C!�a!&� ,�0�S� ��\Z!& ��Q �'$� H�r  ;nS� H)h�{? 

 H��1 j���z!&� U'k$!& GS� /q�� �, *1 Y N�bW!& .ka!&� ��1 .� "(� �, �,1�
�A`&�T  ,j��Pb!& ., C�PQ : K&'�,1 .�, C�TS:!& .�suk�!&� ^&��,L& f/�q@� �,

j�����z!&� U'k��$!& Y H�'#;���  ,^�����BL& ���\� .��� ´Z��$� H���1 ]� ,K���T!& "��A1 �
 ] ���\Z!& �U��Q t�aS� @�zF!& *L ;e��q1 ���, ���\Z!& &'�h�F� *1 �0��S� g$�

]�� ;.ka!&� ��1 .� ,g�0Q .D Z�Z#!& PW� e�U P�� ,�0�`�, :" Y m��z�1 �,
C���, C�PQ p0  ,~�z!&� U'k$!&"P�W� 'D1 f&�U ;? 

g�0Q .D Z�Z#!& PW� .� ��Pa!& &/A e�U :K��� ,"���T�+ :#�p� : ´Z�$� ���1
H!'� .ka!& .� �Q &/0!� ;��\Z!& ., :"�0�q1� ,�0#�&', �0#�"? 

p�#� :%& �,1 ��{ �A'#;� �! ��1 
 *  �\/!& Y `�0$!& ��b, ��q@� ., CT�a!&: 

 C��,�#!& G��S� HS;�� � H��)!Z�, ���:� o��, C����& Y `���0$!& ��b��, ���\< �q@��� P����
 v�W�L&� ��a!& ., CST$! n!<� ;CQ�F!&�−&�  �S�1 %−: 

�0�, :`�0$S! C(D�k!& �U�bT!& *1 : e'�()� `��0$!�D� ,�u��E& H�Sq&` e'�()� ��|
C��& Y� ,HSq&` ., .ba)�� HhU�q : ,��0Sq&` .�, 1PW� C,L& C�'(� *1 G!+ �U�[+

 G�S� `P�T)�� ,c#�� .�� "���(� p)!& ,C��#;!& C!�P!& *r  ;�0hU�q ., *'�� �d
 .A�−q ., �0)#�U ok)� nS)   g�S�� *1 gh&'!&� ,�0Sq&` ., e��0)�� ,�0hU�

 p�W�!& U�� &/|� ;�0hU�q ., �0#�')D �UP)� �d ,�0Sq&` ., ��'� � ;f����Sq�
 H��':�a� ]��T� K��T!& G�S� &',���1� ,.��kT!&� ��(�!& Ch�{ &�P� �T��{ n!<�
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< ��� 

 *<1 '��A *'��!'(�� p��W�!& *�<���� .�/��!& �0���,�� 5 3 5 3 55 3 3 3 5 35 5 93 59 4 9 22 4 45 %���D .,���� ����! ����q *<1 "���4 4 5 24 2 5 2 5 5 5 53 2� 3 5
 v&/�� �0! %& K'�U *�<�� .�/!&� ���, &'�,- .�/S! CT{U� .��,�TS! .,���� 5 3 3 3 2 3 3 5 33 3 5 53 2 2 22 5 3 2 3 3 3 53 3 9 9 24 5 54 4 4 4 4 4 4 42 5 �

 ��!1� 4 3=��>?  
}�0�,�2 5 32 4{ .�( ��T!& N1 3 24 4 3 5 2 3}pW�!& *�<�� .�/!&w 4 9 3 5 2 5 3 4 9{ HW�#D 4 4 42 3 H��P{ "(�D�4 3 34 2 3 4}*'!'(��3 55 3 3{ 

 H�SW� 9u�! n!< .� &'0� &<+5 57 3 2 53 34 43 3 35}*<1 'A5 5 3 5{ ���1 H�! ����S{ &<r  HSW(�� "�� "\ oTk� N1 9 3 35 5 3 33 3 w3 2 3 3 2 33 3 3 2 24 5 3 2
 ���PQ "(� �!3 2 59 33 2 32}"�2 5{ 'A 3 5}*<15 5{ oT)k, 4 3 2 5}��! ��q2 5 3 2 3{ ��[ oT)k, ] w 2 53 4 3 3}��D .,���3 4 4 2 5 %4

.,���4 2 5 3{ ~Pb� 7 3 5}.��,�TS!3 4 4 42 5 2{ .��D ~���S! �P�y&� � 9u!&� �A���! ] HD f��Wq1 �T�  2 3 2 5 33 4 3 2 5 33 2 4 4 4 4 43 3 4 4 3 3 4 2 3
                                                                                       

= 
 ] G�){ ;�|'�S� c�!@�)D H� &�s1� �u��E& "�q&` .�, �R!& "A1 &'�,1� ,H����P��

.�TSkT!�D &'bD��? 
�0�,� : .�\�kT!&� ^&�(�!�  ;`�0$!& ��b, ., Ch�{ o��1 C(D�k!& �U�bT!& *1

 G��S� o����L& C��h�a!& %& �P��(  ,�&Z���!& .��, C��,L& Y ����\1 v�����!&� *',U����!&�
��0�S� .�S,��#!&� .�\�k�T!&� ^&��(�!& �0�� Y V���s K��� P�� ,t��L& Ch�a!& :

"�\L& V1�!& 'A"? 
��0�,�:�&Z���!& C�!��\� ,U'����!& C����T{ *1  : H���� g��$�  ,���W!�B ���,E�D ����q *@��[

 ���(�!& P�$� p��!��  ,���� *@�[ p0  ,�U�bT!& C�(D �,1� ,�0! ~���)�]&� �0)���U
 �����B ^���BL& ��\1 P$� ]� ,H�&��h� HT{U� H)D&�� Y CW��!&� �U��!&� .��kT!&�

H�'S���? 
G!�#� H!'�� :}"�Wk!& .D&�{T!& "�Wk!& .D�D `&� : o�z(�� N/!& � �kT!&� �D�#!& 'A

 c�S)F� &/�A� ;H�SA1 G�!+ H�SW� �, ��\Z!& ., Gz#� H�r  ;fPSD Y ���B *�\ '!� ,f`&�
 P�SD Y H�SA1 .�� �W�{ N/!& ���L& &/A Y "qP�� ,H��z(�& *��,� H!�{ gkaD

HSA1 G!+ ��F�! fP�� n�� �, Gz#�  ;��\? 
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 f��B� ��Sk)!& *�T�+2 33 4 2 39}CT{U�3 32 3{ ���q G�S� ���z� ��$!&� *<1 G�S� ���z� o �!��D 8 2 5 8 2 23 3 3w 93 32 35 4 4
}.�/!&� ���, &'�,- .�/S!K'�U *�<�� ��!1 v&/� �0! %& {=�>? 

                                                                                       
=� > K�Z�!& gW� �\<? 

���� V���W� .��D %& P��W� .XK���� ; : %& K'���U ª@���  U���a!& .��D "��)W� *���\ �
��0! K��� N/�!& '�A� ,.�( ���T!& G!+ H��P{ "(�� �d ,H�, oTk�  H�!+ �S$�  : ��T�+

H���  %& KZ�@��  ;H�P��Q �����[ H��dP{ .��, *<1 P��Ta,8 :} p��W�!& *�<���� .�/��!& �0���,�9 4 9 23 5 2 5 3 5 34 49 5
*<1 'A *'!'(��� 5 3 55 3 35 5 3{C��& ? 

 Y ���T\ ;~�a���+ .��D& H�h�q1"U'���T!& UP��!&"= � ���� >− p��D1 .��D& H��(��s .��,�
 Y ���{"f��k��"= � ����� >− : �1 C�,��� .�� P�Ta, p�D1 .�D P�Ta, p�dP{

HD V�W� .D& .� ��Wh .D P�#� ? C�!�0$! c�#�� f`����+�P�Ta, p�D1 .�D P�Ta, 
~�a�& .D& ��[? 

�K�� ;NPk!& .� :�  .�( ��T!& ., V�� oT)h& ,m,��Q .�D P�'�� .�D Vuh �0
 pW�!& Y &'#(� *1 &�`&U@  ,mD�d .D C#�`�� ,��T{ .D pRF,�� �0;�#D G�0�  ,

&'!��� ,�;#D8 :�0;�#D K�(  ,��D o(�  &PTa, ¬SW� *1 ��F� ��+8 : *<1 P�Ta, ��T�+
KZ�  ;���Pb�  H! cSa� :}pW�!& *�<�� .�/!& �0�,�9 4 9 23 5 2 5 3 5 34 49 5{C��& ? 

1 .D& Hh�q1 Y ���{ pD"f��k��"= � ����� >H�D NPk�!& .�� �W�1 t��s ., ?
&Ph c�#� fP���8? 

  *G!�#� H!'� :}p�W�!& *�<�� .�/!& �0�,�9 4 9 23 5 2 5 3 5 34 49 5{J C�D')!& :��MN1 , :" .�( ���T!& .�,�
 %& K'�U *�<�� �'� ��u�!�D"? 

����
 ���: "f�\< G!�#� K'(� :��� C���Th .�( ���T!& ^]�A .,� %& K'��U *�<
 �H�'W�#��"? 

��� ��
 ���: "G!�#� : %& K'�U *�<�� �'� .�( ��T!& .,�3 5 �H�  �u�!�D"? 
= 

��� 
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= 

G!�#� H!'� :}*<1 'A *'!'(��� 5 3 55 3 35 5 3{J CD')!& :��MN1 , :"*'!'(�� : ��, "��! oT)k� H�+
H�Pb�  H! K�(� , ���PQ H! ���S{� ���h &<r  ,H�PQ ���  HdP{ .T"?  

D& K��V�W� . :"P{1 "\ ., oTk�"? 
�`�)� K�� :"*'!'(� &'��\ :" oTk� *<1 'A ]+ ,���[ ���  Pa� ] ,*<1 PTa, �T�+ 8 9

H! K�(� �,"? 
PA�$, .� :" }*<1 'A *'!'(��{���Pb�  ,cSa�� ,���[ �, K'(� ,"? 
����
 ���:N1  :"H�Pb�� HSW(�  K'(� �, P{1 "\ ., oTk� ,C#,��7 � �"? 

� ��
 �����: "N1 : ���S{� ���h &<r  ,H�PQ ���  HdP{ .,� ,H�PQ ���[ H! K�� .,
���PQ H!"? 

N��;�W!& K�� :N1 :" ,C��!�WTS! C�{U�$!�D pT�� ,H�Pb��� H�! K��(� ��, "�\ oTk�
 �1 ,n!/�! ���� V'��$!& pT� �T\ ��Tk!& C!- H)STh U�Q H��T)�& �  ., H�@\

., "#  H! t)[& :\ oT)�& &<+ ,��<1 *<1"S[� c�@"? 
p���(W!& K�� : H��1 �A`&��,� � H��`�F� .�, �&P�q� H�D ���T� .�, ���, ���#� ]

 .���aTD t��S� ] ,�!�b�T!& P��� ���#� H��!� ,n!/D V��!& ���1 'A ,&'D/\�
�A��B .�P!&? 

− K'��S! i�(�� �0�, &/A� ��&PF�]&� C,&Za!& CS(D f'�Q� <+ ,? 
=��! ��q *<1 "� >N1 : ��#� ,��q *<1 'Av<��!& ., ~`�b!&? 

N1 :m��W)!&� ��D')!& "�W� GS� PTa, �� �0! "� : ����\ G��1 *'�T�Z� ��T\ ��TS�
 Z���T� *�P�D ���F!&� �R�S! mk��! �����!& f/�A .��! ,K��(� ��T! t�Pb)!&� ��Tk!&

gka  ��R!& t &� �T!� ��FS! pA �T�+�? 
 H!'��§*<1¨�0!'� ., 'A , :" C�<1 "hU" "�, ," CS#  " *��\ &<+  ��T)��]& ��k��

K�(� �T\ ,K'W(!&� :" .(�� ,.(� 'A 4 3 33" P{ �, "�D .�(� &< *�\ &<+ 7 5 ? ., HSQ1�" 
= 

��� 
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= 
 *<@� H! *<13 4"H! oT)�& &<+ , ? p�W�!& .�� �F!& H�,�� :" H��<@\ ^pR�! %& *<1 ��, 4 43

 *-�(!�D G��)� pW�!w"P�� .D NP� K'� H�,� ,: 
Wn���������� )��������5'� l��������5N�
 ���������FA�9 8 8 78 8; 9 6 9 8 y 8  

 
 W\�! m�����������H Y���������+ Y����������� WK9 68 8 8 8; 8 8 v;  

 G!�#� H!'� :}���! ���q *<1 "��2 5 5 5 53 2� 2 3 5{J C�D')!& :��MN1 , :" ��0! "��−p�W�!& ��0�1− : *+
��q "�! oT)k� *<1 'A &PTa,8"?  

��� ��
 ���: "N1 :v<��!& ., ~`�b!& ��#� ,��q *<1 'A"? 
N��;�W!& K�� :" H�@D �0! t�Pb�§*<1¨GS� ] .�!� , ., "D HD &',< N/!& Hh'!& 

HSW(�� ��F!& oTk� H�+ ��{"? 
 fP{� o �� 1��3 4 3 3 3 3}��! ��q *<1 "� *<1 'A3 5{ *'��W!& 1��� ,�T0�  K&/!& *���rD 3 5 3 9 33 32 3 3 3 2 4 4} 'A3 5

��! ��q *<1 "� *<1{ c�;� �0S\� *<L& "�(�)D 2 3 2}*<-{ G!+ 3 4}��q{? 
G!�#� H!'� :}%�D .,��4 4 5 4 2 5{J !&CD') :��MN1 , :"H! n��[ ] fP{� %�D ~Pb�7"? 

V�W� .D& K�� :"p�#� :%�D .,��"? 
N1 : H�'\ �A�:, ., *1 � H��1 ,��q *<1§%��D .,��� ¨ H�!'{ �'�a� ] ��({ ����T�+

^'k!& *&'!1 ., �TA��B �1 �&PF!& �1 ,^���!& ., ^p[? 
G!�#� H!'� :}.��,��TS! .,���3 5 34 4 4 42 25 2 5{J C�D')!& :��MN1 , :" .�, H��'!'(� ��T�  �0�Pb��

 ,H�#, KZ��1 N/�!& U'��!& &'�#W�&� ,f'���s1 .�/�!& HD�aQ1 ��L ��R!& t &'� K&'�1
.�(���!&� .�( ��T!& ., �A��B *�` K'W(!&� t�Pb)S! "A1 �0 "? 

V�W� .D& K�� :".��,�T!& ~Pb��"? 
H�!'� ,x�a;�!& .� :" }.��,��TS! .,����{ :��!+ KZ��1 ��TD %& ~Pb�� ,H} .,����

.��,���TS!{ : �0�'��({ G��S� �����T�1� ,��&`�0��[ Y �0����D ���T�  .��,���T!& ~Pb���
�0!&',1� �0h�� �"? 

N��;�W!& K�� :N1 :" � ,�0�Q'Sq ., �S� �T! �0�Pb��§�u�!& ¨ C����)S! �P��Z,
= 

��� 
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= 

*�,L& *�T�+� ��Sk)!& G�#TD H�r  t�Pb)!& *�T�+ .�D"? 
������
 �����: "���!& ] ,.��,���T!& ~Pb����"����� ,.�( ����T!& ]� .�� � :} .,�����

.��,�TS!{f��#, , :�0�� ��! �\< �T�  K'(� v�#!& *L ,.��,�T!& .,��� :§ H! m�,-5
H)�,-�5¨G�#TD , :"�� �T\ ,H)�PQw :}*'S$#)k�� N/�!& ��#D ���! �`U3 3 55 9 34 2 23 2 2 34 45 3 3{J  �U'��
"��T�!& :��Mf����#,� , :K���� ���T\� ���� `U :}���! ���A .�/��S!3 24 4 45 3 9*'��WA�� �0D3 5 3 2 23 74{J  �U'���

�&��L& :���Mf��#,� , :*'WA�� �0DU �A .�/S!w"? 
P�� .D& .� :"}.��,�TS! .,��� %�D .,��{K�� , : ��q ��,u\ oTk�� ���Pb�

K�� ,���Pb� ] *1 ., :&'!�(  ^p[ "�D f�`��  : ��a� ]+ &/A HTS#� �, %&� ]
& "T#� ��T$�1 *�\� ,¡&�b�!& `&Pa!&P�Pa!"? 

G!�#� H!'� :}����, &'��,- .�/�S! C�T{U�2 3 3 35 2 54 4 43 2 39 �{J C�D')!& :��MN1 , :" .�T! C�T{U '�A�
f&P| eP)A&� H#W�&"? 

x�a;!& .� :" p�#�}���, &'�,- .�/S! CT{U�{K�� , :��! CT{U"? 
��� ��
 ���: "N1 :.�� ��!& GS� C${ 'A�"? 

N��;�W!& K�� :"N1 :CT{U 'A� ? &'�,- .�/S! HSW(� ��{ *�T�E& �0�1 .T! ���,
 ���D ��( U "�D ��!�aD u0h ��!'� "W(� ��! H�1 GS� H�W�� H� � ,f�� cR�� ]�

���S� �T{���"? 
G!���#� H��!'�� :}C��T{U�� 3 32 3{����q G��S� ����z� �$!���D C��T{U� �Z��T{ 1����� , ? ´�����

 H�S� K` "#  CS� ��1 GS� gb�!�D}��q *<1{C�T{U ���! *<@�� N1 , ? ��� 1���� o
�T0�  c��F)!�D *<1? 

− K��� H��1 �Sk�, ��aQ Y mWd P��  �=C�T{U m��#D ��T�+ ?> p�W� Hy�T��1 .�,�
CT{�!&? 

− ���A K��� %& *1 ,���#, K&�� C��&� =&'��,- .�/�S! C�T{U� > C�T{U H��'\ P��( 
= 

��	 
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= 
K�� ^��W�L& �U'� Y� ,&'�,- .�/S!= :.�T!��#S! C�T{U ]+ x��S��U1 �,� > P��(� ��S 

D CT{U H�'\.�T!�#!& o�T$! K�� "D ,*�T�E�? 
v&'$!&� : C��& ��k�� Y ��(!& .D& K��=.�T!��#S! CT{U ]+ x��S�U1 �,� :> ��Q1

C��& f/A Y .�!'(!& :�0,'T� GS� ��1 :*�0h� ��P()!& &/A GS� �0� �: 
������:H)!���D o��!& �0! "b{ .�T!�#!& �'T� *1 ? 

��P!& C,&�\ �| &'!��  H��W�1 �,1��q�&� �? 
H�! *'DU��aT!& f�&P��1 �,1� : �����{ *L ,��0! ���q ��'�,� �0S)�� "�$� .�/�!� 

 ,^�(R�!& �0��S� g�)\ P�� ��A� ,���q�& U&P!& Y �0�S� v&/#!& ¢�SB Y �0! �`���
H! *�PA�#T!& �,1� ���!& Y �AU�T�1 K's ., �0! ��q ��', "�$#)  : Y &'[�# 

 ,H),<� fP0�� HS� ma� ���P!&H! .�DU�aT!& ., P0#!& n!/D &�[ "�1 �A�? 
*'( ��T!& �,1� : ,�0��SA1� �0!&'�,1� �0y��,` .�({ H�D *�T�E& U�0�rD �0! "ba 

�A��B�  U&')!& Y �0�S� .�TSkT!& ���{1 *���h�? 
¡��!& Hh'!& : ��| &'#�)���  C�T{�!& f/�A &'�SW� *'��,�T!& .��! ,P{1 "�! CT{U H�1

`U U���!&� ,��q-� ���` ��! .��! ,��0! C�T{U *'��� *1 .�� n!/D ��F� �S  ,�A�
K�(� �T\ ,�A'SW(� : *'�� *1 .� ��F� �! HST#)k� �! &<r  ,��T!& &/0! ^&�` &/A

��T!& n!/! ^&�`? 
G!���#� H��!'� :}����!1 v&/��� ���0! %& K'���U *�<���� .�/��!&�� 2 5 34 43 � 5 3 33 3 53 23 3 94 5{J C��D')!& :��MN1 , :

" %& K'�U *�<�� .�/!&� &PTa,8 � �!�, v&/� �0! ,^&/�E& �&'�1 ., �'� N@D
oh',"? 

����
 ���: "f�\< G!�#� K'(� : %& K'��U *'�W�#� .�/�!& .�( ���T!& ^]��0!� ,
*'!'(�� :§*<1 'A¨ v&/�� ,"�s�W!&� ��$0!& H��  .�Sy�(!&� ,H�D/�, ., �0!��,1� ,� 2 53 7 4

��0h U�� Y �0! oh', %& .,"? 
= 

��� 
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 .��,��, &'���\ *+ f'���� *1 t�{1 H!'��U� %&� �\'����! ���! %�D *'�Sa�3 5 3 3 3 5 24 4 42 5 55 2 5 3 2 2 25 3 52 2 5 3 54 5 5 33 36 5 35 4 4 4
=�� > 

}��! %�D *'�Sa�2 5 3 3 53 4 4 4 2 3{��0�1 K'���!& e<1 .�, �0��� ����SD �T�  *'�,�T!& �0�1 2 5 9 2 2 3 55 2 5 39 3 3 33 5 34 4 42 53 23 3 23 w 
 f'�1 �,5 2 3 3 3}f'���� *1 t�{1 H!'�U� %&� �\'���!5 3 3 3 55 52 5 3 2 25 2 33 3w 5 4{ C���z!�D 4 3 9 4}.��,��, &'���\ *+{ 

.�^���!& �� 3u)! ��T;!& P�{'�� �({4 2 3 73 5 94 3 4 4 4 2 33��/a, H!'�U� %& �Wq �1 3 23 3 ? 
*@  H!'�U� %& ``�a� ., H�1 &'TS#� �!19 33 5 5 5 33 3 35 3 3 5 23 3 2 23 4 4 9 3 3 NZ�F!& n!< �0�  &P!�q ��0h U�� H! 5 3 3 32 4 4 4 42 33 3 8 33 3 39 5

 ��:#!&5 4 3 2=��>?  
}&'TS#� �!15 23 32 3 3{ v 4}H�15 9 3{ *@R!& N1 2 9 2 3}``�a� .,2 3 24 5 3{ t��R�� 2 4 3 5} H�! *r�  H!'��U� %&5 3 9 34 5 3 3

��0h U��3{ ^&Zh }��:#!& NZF!& n!< �0�  &P!�q{=�>? 
                                                                                       

= 
C�!�#!& 'D1 K��: "��!L& :HS\ *-�(!& Y oh'T!&" p�D1� ,��Wh .D P�#� .� N�U� ,

n!< 'a� ,¡'$!& *&�T� pD1� ,�`�)�� ,x�a;!&� ,n!�,?  
=� > K�Z�!& gW� �\<? 

K���� ;�`���)� .��� :K���� .�( ����T!& .��, 8u��hU *1 ����! ���\< : ����U��F! ^]���A *+ %&�
��T{ .�, ��[1 ��0! ��({ P�Ta, K'�(� ��, *�\ *+� ,�� &�[1�8� , .�, "�hU �0#Tk� 

K�(  ;.�TSkT!& : ��| G#k�  ,U��Ta!& .�, ��[1 m��L� ,ta! PTa, K'(� �, %&�
 %& pW� G!+ "h�!& �K�(  ,f��P  "h�!& G!+ "�U@  ,f�q@  :" G�S� n�ST{ ��,

 ?mS� N/!&" �Sk�T!& "�h�!& "�#h� ,n�!< K��� ��, %��D c�Sa�� .#)�S� "#$  ,
K'(� :��!& v/\� ~`�b!& ~PQ �0S!& %& KZ�@�  ;v<G!��#�n�!< Y  :} *'��Sa�3 5 4 2 3

 �\'���! ��! %�D2 2 25 5 5 4 5 3 4 4… {C��& ? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � �����> H!��UE ;c�#� 'A� ? 

  *G!���#� H��!'� :}�\'�����! ����! %���D *'���Sa�2 2 25 5 5 24 5 3 53 4 4 4 3{J C��D')!& :��MN1 , :" c��Sa�
= 

��
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= 
 ,CD<��!& *�T�L& *'( ��T!&C(�ST!& U&/�L& *',P(؛��.��,�T!& &'���! 5 5"? 

NPk!& K�� :"&'�S{ .�{ &/A"? 
N��;�W!& K�� :N1 :"&'�SF� �1 &'!�� �T�  �A��<�#, GS� ?}�\'����!{ &'���! ,

.��,�TS! v�zF!&� �0��"? 
������
 �����: " H!'����D� H��D .��,���TS! f���\< G!���#� K'��(�� : ���0�1 ,����! c��Sa�

�T!& ^]�A ,*'�,�T!& %& K'��U �A&<1 ., �0�� ���SD �T�  �\'���! ,%�D *'( �3
� %��D ����S� ���!& "A1 &�� �0)(D�z,� ,H! g�#!&� H�S� .#z!�D f��+ �A�\<� ,3 ¥ 4

��h����!& *���T�L&� : .��, G��S� ����#,� ,������` G��S#! ����+� ,n��!< &'��S#  ���, ����1
�\��U n!/D *'�)W� ,���!�q"? 

−p���'!�& K����  :��TS! v���zF!& ���d t���S� ] ���TD *'��TS�)� *'( ����T!& *���\� .��,�
�0�� &'���� �A�U/#�! *�T�L�D �A��<�#, *�P\��� �0�!+ *�U/)#�  ��'�@�? 

−*��{ 'D1 K��  :*'�!'(� .�/�!& G�S� P�y�� *'�Sa� Y ��T;!& *1 �A�:!& : *<1 '�A
f'!�� �, ��1 &'�S{� f���1? 

)��! :&'!�� .�/!& GS� Py�� :(� �, *�\ *+ ,���Ta!& .�, ��[ .a��  ,�({ PTa, K'
n!< �\< �P(��? 

)����! : K'����!& o��hU ���TS  ,x'��W� ��Z��B .��� &'���SF� .�/��!& G��S� P��y��=� >
H!�� ,&'S)�&� &'�S{� &�U/)�& *'�,�T!&� :p(0�W!& fU�)q&� ,gy�k!& .D&? 

− ���1 .��,��T!&� K'���S! *'��Sa� .�/�!& .�( ���T!& o�Th `&�T!& C�z� .D& K�� 
Y �0#, .��,�T!��D *'b�D��� ,~����!& *'��zW� ��A� ,v��{� ��,1 "\ Y� .�P!& 

"��@)!& "A1 ., C��Th K'� &/A� ,�y&�P!&? 
−N�'$!& .D& K��  :gy�k!& .D& K�� : .�� &'��SF� .�( ���T!& .�, C���Th Y m!Z�

 p��W�!& o��hU ���TS  ,x'��W� ��Z��B� *'���Sa�� ,�0���!+ *�U/��)#� .��,���T!& &'���1 ,
= 

��� 
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= 

*'S)#��? 
(, K���"�� : %& K'��U .� cSF)� ] cS{ ,pD1 .D %& PW� �0�,� .�'���!� ,

f�P� GS� H#,? 
*����F!& K��� :G���#T!&� : �\'�����! *'( ����T!& ^]���A *'��,�T!& ���0�1 ����! c�Sa�

 %& K'�U e<1 ., �0�� ���SD �T�  p�#��? 
−U'[�� .D& K��  :`&�T!&� : H�!'� C����(D ,v<��!& cSa!&=t�{1 H!'��U� %&� *1 

f'��� > C�D<�\ ����T�1 *1 ��S� P�� H�1 GS� ,�0ShL &'�S{ p)!& U',L& �0\�D N1
 H!'� Y �P(� �T,= %&� �0k��1 *'�S0� ��#, ��h�F! ��#z)�& '! %�D *'�Sa���

*'D<��! ��+ �S#�?> 
G!���#� H��!'� :}f'����� *1 t��{1 H!'���U� %&�5 3 3 35 2 5 35 52 3 36 5 5{J C��D')!& :��MN1 , :" ���A *'���Sa�

����! ? �0(!���q '��A G!���#� %& *L �����, ^����UE�D t��{1 H!'���U� %& *1 K���a!&�
�0!&'�{1 .�, .�zD� ��0� ��TD ���S#!& 'A� ,�A�,1 n!�,� �0��&U� ? H!'��U *L�

 � H�{'! ¬SWT!& 'A− ¤"? 
− H(�Pb��)D K'����!& ^����U+� ,H!'���U ����:#�� H!'����D� H��D *���T�E�D %& ^����Ur  

H,&�\+� H)Wa,�? 
�`'#k!& 'D1 K� : ^����+� C�#D�)T!&� C���z!�D ]+ n�!< G�k�)� ]� ^���UE�D t{1 N1

�W��,� &P0R, ��:�E&� KuhE& v�D Y �uk!&� �ub!& H�S� H�'({? 
����
 ���:N1  :"&'(z�� &'!�� �T, CD��E&� CD')!�D"? 

N��;��W!& K�� :N1 :")�! ��T;�!& P��{'�� ,~�� '!&� C���z!�D ^���UE�D t�{1 ��u
 K'��!& ^&/�+ Y �u�!& *L �1 .�^���!& � t�{1 %&� ��P�()!& *L �1 ,Hy���U+�

n!/\ K'��!&� f'��� *1"? 
− G!��#� H!'� =f'���� *1 >^��TS#!& ��#D K��� : *L P�{&'!& ��T;�!�D G��)\& ��T�+

= 

��� 
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= 
 %& ^��U+ K'��!& ^��U+� ,H!'��! ^��U+ %& ^��U+= ���s1 P(  K'��!& oz� .,

%& > P{&� ^p[ �T�@\ &U�Q �,�u� �TS? 
 *-��(!& Y� v��#!& �u�\ Y �����\ �q���D H�� ^��)\& .���T;!& P{1 �/{ CS�,1�

��:#!&? 
����A ���T\ �&'!���D j����s�#)T!& Y *-���(!& Y ���0)S�,1 .��T  : H��!'�= gA/��!& *�Z�����

��'(��� ]� C;�!&�?> 
=��+� �ub!&� �b!�D &'��#)�&�?> 
=� %& &'#�s1�H�� &'!'� ]� H!'�U >*-�(!& Y ����\ n!< K��,1�? 

��hZ!& K�� : G��U Y *L ,H��S� u��!` �u��!& Y *L ,�TA'���� *1 t{1 "(� �!
 K'��!& G�U G!�#� %&�����F� �/a  ,? 

f'��� *1 t{1 H!'�U� f'��� *1 t{1 %&� f��#,�? 
)��! : *1 t�{1 %&� ,��P�()!&� ,��/�a, �u��!& Y ���! G�S� ,H!'��U� f'����

��q@)!&� ��P()!&? 
U'[�� .D& K��= :H!'� Y ��T;!& `� 1 �T�+� :}f'���5 5 2 5{J CD')!&:�� M `�#T!& *1 o,

 "�T$!& cz� ., cz#!& U�W)�&� ,.�T�]& K�1 G!+ ��T;!& `'� P�U1 H�L ;*��d&
��P()D : n!/�\ H!'��U� f'��� *1 t{1 %&�…  >K��� *1 G�!+= :n�!< C�)�� .�,� 

.�^��UE& .�D C���)!& G!+ �U�[E&>? 
�N�&�!& K��= : H!'� �,1�}f'���5 5 2 5{J CD')!&:�� M ,K'���!& �\<� %& �\< �P(� P#D

f'h� H�� : 
�!(
: ��T�:#� �\/!�D `��� *1 g$� "D "T$T!& �\/!�D f��B o, �\/� ] G!�#� H�1 5

H!? 
 ���
!:& 'A j&`�W#!&� j���z!& o�T$D `'b(T!& *1  f�\< GS� �b)��  %… 

= 

��� 
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"����
:H!'(\ P{&'!& �\/D G�)\�  �TA'��� `&�T!& *'�� *1 �'$� : 
 �TD m�1� ��P�� �TD .a�3 34 43 2 3 3 33 5 22 4… cS)F, N1�!&� �&U xP��5 24 3 32 5 9 35 32 � 3 4 

��
�
!: ]+ H�TS#� ] gS(!& �uq+� ,G!�#� %& 'A �y�T;!&� U&��L�D �!�#!& *1 
gWk!& &/0S  ,%&�\/!�D Hk�� G!�#� iq ? 

�,���F!& : o���),&� ,G!���#� %& �����! ���(D�z, K'����!& ����U *'���� *1 g��h� ���T!8
K���(� ���T\ ,�TAP��{1 �\/��D ^����)\]& o���� ���T0��D C���!�FT!& K'b��{ : P���� *�k��{+

¡�h� p�R#� H!�Th+�? 
V`�k!& :��P()!& :�A& n!/\ H!'�U� f'��� *1 t{1 %&� ?>�S�1 %&�? 

G!�#� H!'�: }.��,�, &'��\ *+3 4 4 2 5 5 3 2 4{J CD')!& :��MN1 , :"�({ .��,�, &'��\ *+8"? 
N��;�W!& K�� :N1 :"��PQ .��,�, &'��\ *+"? 

����
 ���: "K'(� :fP���� fP�'D .��(, ,%& P�{')D .��Pb, &'��\ *+7 7"? 
G!�#� H!'� :}!'�U� %& ``�a� ., H�1 &'TS#� �!13 3 35 3 3 5 23 3 2 23 4 4 5 5 39 3 3��0�  &P�!�q ���0h U��� H�! *@�  H3 3 34 48 33 3 39 5 53 9 33{ 

JC��D')!& :��MN1 , :" %& *'DU���a� .�/��!& ��b��, *1 *'( ����T!& ^]���A ���S#� ���!1
?�0�  �y&P!& v&/#!& �0! ��0h U�� H!'�U�5"? 

N����z!& K���� :" .��,���TS! �D/��\ %���D *'���Sa� .�/��!& *'( ����T!& ^]���A ���S#� ���!18
� *'�T�(, ��A� ,�A'���! ��T0�!�F�� ,H!'��U� %& vU��a� .�, H��1 ,~����!& G�S
 �T0�S� �uF!�D �T0y���� }���0h U��� H! *@ > ���q�& Y ,}��0�  &P�!�q8{K'�(� , :

?C��� ��B G!+ �T�(, ,�0�  ��D]8 8"? 
U'[�� .D& K�� : n!/�D ��0TS� �P�� *L ,o��R)!&� U���E& Y "T#)k, ��0�)�]&

D *�� �\ ��1 �U��;D t(a, *��\ ��T! .��!� f���U P��� %& G��U *@D� ,K'��!�
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.!'(�!9 35 3 :HD ��! Pb� ] �u�D  Pa)� ��\ �T�+"?  
�Z0)���& �'��� Y .��k���T!& ~���WsrD x'��W� ��Z��B Y C����& f/��A m��!Z� H�����-� %���D &�

H!'�U�? 
^�TS#!& �#D K�� : pW�!& *�\ � ,.�( ���T!& .�, g�\U H,�,1� x'W� ��ZB Y ��k�

�#W! K'(� �0;#D *��  :§ p��D `u�D G�S� UP�(�� ��R!& U'b� �)�� H�1 &/A .:�
j�0�A j�0�A ,��QL&"�0!@k�  �0��')���  n!< GS� H�W� %& oSs@   :§ �)�S� ��!

?&/A ¨&'!�� :� ��\ .�� f���S� ��T�+� ,P�$!& t���s .�� &/�A "�(� ��! ,g#S�� �'F
g#S!&� KZ0!& t��s ? %& �|�h@ = &�U/�)#� ] *'yZ0)k� �)�\ H!'�U� H���-� %�D1
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����\ P�?> 
 p�W�!& *1 ^��TS#!& �#D �\<� � .�, C���Th K��(  x'�W� ��Z�B Y H�)S{&U mS��

.�( ��T!& :��S� ��S#� H��1 p�P�� "�h�!& &/�A G�!+ &���:�& H��S� KZ��� H��1� ,g���!& 
H��)��� m��WA< .���1 NUP��� ] '��A� p{'��!& !! ,�0#���'TD f�q@��  f����1 "����h *1�

K��� �A&`��  ,�0,�,ZD &/\ ��$[ �0)�k,1 :§?�)S� �, �)S� �! ¨&'!�� : �'�F� ��\
g#S��? 

��!�d gW� : �`��)�� ,�S��1 .�D P���� ,g�#\ .�D P�Ta,� ,��T� .�D& .��− "�q` 
 �#D Y �0;#D ��P{− :1x'W� ��ZB Y "hU K�� H� : ,^]��A ��y&�� "�, ���1U �,

 %& K'���U p���#� � ^���(S!& P���� .W��h1 ]� ,��k��!1 v/��\1 ]� ,����'zD g��BU1 �
n!�, .D �'� H! K�(  � ^&�(!& HD�aQ1� : K'��U *��qL ,t ���, n���!� ,mD/\

 %&� ? %& K'�U G!+ �'� gA/  �H(W� P� *-�(!& Ph'  f�F�! ?!< ^�$  n
 %& K'�U G!+ "h�!& �K��(  ,H�)��� g\U� "a�U& P�� :%& K'��U ��� ! ���\ ��T�+

t��z!& ��� HD oz(� ,g\�!& ��P{  Pa)�� �'F� ?��T� .�D& K�(  : ��:�1 ¡@�\
 %& K'��U C���� C#k�D �(S#), H�!+� H��ShU g���� �U��$a!& *+� ,−K'�(� '�A�  :

 g�#S�� �'�F� ��\ �T�+− %& K'��U H�! K'�(�  �= : �)��\ H!'��U� H����-� %��D1
*�Z0)k� >H�S� fP�Z� �,� H�!+ m�S)� �,? 

− Y m�!Z� �^&��D �U'�� .�, C���& f/�A *1 ^��TS#!& .��D �uq u  K�{ "\ GS�� 
 pW�!���D &��Z0)���& �'��� Y x'��W� ��Z��B � %& K'���U �0!@k��  ,H��D &'�F)���&� �

 &'!�� �D<�\ &U&/)�& .�U/)#, &'D�h@ =�'F� ��\ �T�+> ��P�a!& Y =g�#S�� > 1Z��
i�� Ph .� n!< K'(� ] ����D �T�  na;��? 

����
 ���: " P�Ta, H��W�! f����d "�h G!��#� K'�(�� : ,P�Ta, ��� ,m!@�� .��!�
n�! .!'(�! ,v/�!&� "s�W!& ., &'!�� �T� .�( ��T!& ^]�A : ,��W#! n�!< ���S� ��T�+8
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&�ZA� �W#! ��P{ Y �'F� ��\�8 8 �!"? 

pB&�T!& K�� :" &'�'�� �! ��@D �0�� *�U/)#� f/A �0!&'�1 .� �0)!@� *+ n�+ N1
 &/A *1 *'�:� &'��\� ,p0S)!&� GSk)S! .�W�] .�!��A "D ,.����, ]� .�`�h �0� w

G!���#� K���� ���T\ ���a, ����\ ���W#!� &�Z��A .�P��!& <���F�& *1 ���0S0$! K'��W(, U/��� :
}� &'�u� G){ &'W#S�� &'�'F� �AU/ 3 5 3 35 3 39 3 5 3 32 5 5 2 25*�P�'� N/!& �0,'3 5 3 5 4 9 5 35 2{K���  :} /�,'� "�' � 4 3 2 33 2� 3

.�D/�TS!3 4 7 3 5 2 4 ?*'W#S� �'q p  �A .�/!&3 5 3 2 32 93 � 3 4 42 5{"? 
pD�#!& .D ��D 'D1 p��(!& K�� :" ,]Z�A �1 Ph n!< ., f'!�� �, *'�� *1 'SF� ]8

�  ,C�,L& .��D H��  �uq ] ��\ ���!�D KZ0!& *r  ,��\ *�\ �T��\ 'A� t��(a)!& *r
"0$!&� "s�W!& 'q1 KZ0!&� �S#!&� ta!& 'q1"? 

K�� ~�a�+ .D& .� :" 'q1 ,mD�d .D C#�`� ,p��SD �T�  C!�(T!& f/A K�� N/!& *�\
�'� .D ��T� p�D ., ,P�� .D C�,1 p�D"? 

P��A�$, .��� :" }g��#S�� �'��F� ����\ ���T�+{K���� , :.�( ����T!& .��, "��hU K���� :" 
 *u��  C����� *1 P��Ta, ��dP��a�&/��\� &/��\ �'��� Y ,&/��\� &/��\ N`&'��D ! ���, H���UP� ���,�

?g��!&"? 
H!'� Y C,��� .� :" }g#S�� �'F� ��\ �T�+ .!'(�! �0)!@� .�!�{H�!'� G!+ , :

}.�,�$, &'��\ ��@D{K�� , :K'�(� H��� ���� %& ^�[ *+ .T, "hU *��  :" ��0S!& 
$�� ,`'S$!& �0�, �#R(� ,�| G��1 ��1 C�- oT�1 ¡+4 3 6 3 2 "�#h�  ��0S!& ,v'S(!& �0�, g5

P��{1 K'��(� ] ,nS�W��� Y u)��� ª��� �� : m��� ` ����1 ,m����\ ����1 ,mSk��B ����19 9"K���� , :
f��B Ph� ]+ .�TSkT!& ., P{1 ., �T  ,C,�T�!& �'� g�Q@ 5 �"? 

^���TS#!& ���#D K���� : H!'����D� %���D 1Z0)���& .��, *1 C��T���!& C����& f/��A .��, /��q��
, ]��A *�\ '!� H���©D����!& Y KZA ] H�L ;&� �\ *'�� H�1 �{��? 

G!�#� H!'� :}*'yZ0)k�� �)��\ H!'��U� H����-� %��D1 "�3 3 55 54 2 3 33 52 2 5 32 4 4 4 4 3 4 4 3 2{J C�D')!& :��MN1 , :" "��
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 �0!−pW�!& �0�1− : %�D1¤?*'yZ0)k� �)�\ H!'�U� H���-� "? 
 PTaT! %& K'(� N�z!& K��� :���-� %�D1 ,PTa, �� ,"� �)��\ H!'��U� H�D�)\ j

?*�^Z0)k�"? 
p�B&�T!& K�� :"N1 :��0! "�� : H����-� H���[� %& j���Q ± g�#S!&� �'�F!& *+

�| ^&Z0)�& C!Z�T!& ? '�0  H�D cF)k�, "�\� ,H�D cF)k�, '�0  H�D g�#S� ��, "\ <+
HD 1Z0)k, ?n!< eU�b��− %& ]+ ��W#!� ���'q ± HD *'yZ0)k� �, &�P$� �!1 

 H!'�U� H���-� &�P�$� ��S  ,K'(!& "W� ���S� m��� "0  ,�T0�S� n!< ���b( 
 "�W(� &/�A "��TD �\��<��#, *1 *'��:� /yP#D �d ,&/A ��B *'W#S�� H�  *'�'F� �,

"$q ]� �'q uD �| *'!P��"? 
N��;���W!& K���� :" ���,&Z!+� ,H��D ^&Z0)���]& �b��� ] .��TD �0y&Z0)���& G��S� ���F�D'�

 �AU&/)��D @W#� ]� �0�S� C$aS!v<��!&"? 
�S�1 .D P�� .� :"x'�W� ��Z�B Y n!�, .D �'#! K�� .�( ��T!& ., uhU *1 : ��,

^���(S!& P���� �����Wh1� ,C�k��!1 ��D/��\1� ����'zD ����WBU1 ^]���A ����y&�(!5 58 5 8 9 5 !�'��� H��! K���(  :
t ����, n����!� ,mD/��\ ! %& K'���U *���qL� ! %& K'���U G��!+ �'��� gA/�� 

�� H(W� P� *-�(!& Ph'  ,f�F�!P�� K :��T� .�D %& PW� K�� : ��(S#), H��!+ j��:� 8
 %& K'��U C���� g(aD3 3 �K'�(� ,�U��$a!& H�W���5 5 :}g�#S�� �'�F� ���\ ��T�+{ !

 pW�!& H! K'(� � :}*�Z0)k� �)�\ H!'�U� H���-� %�D1{fP�Z� �, ?"? 
&'!�� f��B� g#\ .D PTa, .� �R#, pD& .� :".�( ���T!& ., "hU K�� : eU1 ��,

��9 5^��(S!& P��� ����Wh1� ,C�k!1 ��D/\1� ,��'zD ��WBU1 ]+ ^]�A ��^&8 ! G�!+ n�!< o� � 5
 %& K'�U� %& K'�U G!+ ^�$  , �K��(  ,H)��� g\U� "a�U& P�� : K'��U ���

 %&�g#S�� �'F� ��\ �T�+ , !K�(  :}*�^Z0)k�� �)��\ H!'��U� H���-� %�D1{ ,
H!'� G!+ :}.�,�$,{)! H�ShU *+� , %& K'��U H��!+ m��)S� ��,� ,�U��$a!& *��k��
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� %& K'�U C#k�D tS#), 'A� ,4 43 2�"? 

*-�(!& 
} �0�@�D C��y�s v/�#� ����, C��y�s .�� c#� *+ ����T�+ P#D ����\ P� &�U/)#� ]2 2 2 3 2 2 55 2 3 2 2 2 29 5 3 3 2 33 4 8 33 3 7 5 3 3 2 5 5 3 3 34 4 � 4 4 42 53 4 4 3 3

 .�,�$, &'��\3 24 4 5 5 3=��>{J CD')!& :��M 
��k�)!&: 

] &�U/)#� −.�( ��T!& �R#,− K��(T!& &/�| �����\ P�� ,�\U&/�)�& .�, e�P�h u  4
 ,��0)D'� Y mb�Sq1� '��#!& m�WSs ����, C���Th .� c#� *+ ,HD ��1Z0)�& N/!&

C�s�F!& ��h��!& C!�(T!& f/| �0,&�h+ gWkD e�q1 C��Th v/#�? 
K�Z�!& gW�: 

~�a�+ .D& K�� :"� .D .T{�!& PW� .� N�AZ!& p�dP{ n�!�, .D g#\ .D %& PW
K��� g#\ fPh .� H�D1 .� :���T{ .�D pR�F, K��� : *1 G�S� G����1 ¡1 j``'�!

 K'��U K��(  ,*-��� ���  KZ�� *1 ., '$�� *1 GS� Cy�, Cy�, ���, "hU "\ v�;�
%&� ���� .D U�T#!  : ��A *r�  ,&'!��� �T� �0!@��  ,&'��{& P� ��r  �'(!& xU`1

"(  ,&'T)\� &����1 :��0! K��(  �0\U`@�  ,&/�\� &/�\ �)�S� P� ,GSD : H�D ��,1 N/�!&
%& K'�U� %& K'��! &�^�$  � ��T{ .D pRF, K��� ,*�U/)#�  : K'��U ���

KZ�@  pD1 ��&� pT�& pD P#� ,%&−G!�#� %& −�0�   :} P�#D ����\ P� &�U/)#� ]
C�y�s v/#� ���, C�y�s .� c#� *+ ����T�+{%& ���� N/!& *��  ,H���  : pR�F,

GTk)  ,��T{ .D : �'� ")(  HS)(TD �S#� ] &P�0[ ")(� *1 %& K@�� ,.T{�!& PW�
.�� ]� �d1 H! e�� ]� HS)� ., ]� HS)(, �S#� ] C,�T�!&"? 

K�� �T#, .� :"�0;#D K�� : ��W��$, ��k� ,��Pa!& Y �0�!�T� �! �0�, "hU *�\8
m!Z�  ,�0! :}� ����, C��y�s .�� c#� *+C��y�s v/�#{ pTk�  ,7 5" C��y�s 8" '�A� 

P{&��"? 
= 
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G!�#� H!'� :}�����T�+ P#D ����\ P� &�U/)#� ]2 3 2 2 55 5 3 3 34 44 3 2 32 23 3 3{J C�D')!& :��MN1 , :" &�U/�)#� ]
−.�( ����T!& �R��#,− N/��!& K���(T!& &/��| ������\ P��� ,�\U&/��)�& .��, e�P��h u��  4

HD ��1Z0)�&"? 
��� ��
 ���: "N1 : N/!& K�(T!& &/|HD ��1Z0)�&"? 
����
 ���: " P�Ta, H��W�! f�\< G!�#� K'(�� : n�! m��Q� .�/�!& ^]��0! "��

�0)�Q :}&�U/)#� ]{&'!'()  ,"s�W!�D , :}g�#S�� �'�F� ���\{ }�����\ P��{ ,
K'(� : %& K'��U Y �)�S� ��, ��!'�(D t�a!& ��P�ah P�� � H�D .��,��T!&�} P�#D

����T�+{K'(� , :�\U&��+� HD ��(�Pb� P#DHD "? 
G!�#� H!'� :}.�,�$, &'��\ �0�@D C�y�s v/#� ���, C�y�s .� c#� *+3 2 5 2 3 2 24 4 4 � 44 5 2 25 9 5 33 83 4 3 3 7 5 3 3 22 53 4{J CD')!& :

��MN1 , :" v/�#� ,��0)D'� Y mb�Sq1� '��#!& m�WSs ����, C��Th .� c#� *+
C�s�F!& ��h��!& C!�(T!& f/| �0,&�h+ gWkD e�q1 C��Th"? 

����
 ���: }/�#�7 3 5.�,��$, &'���\ �0�@�D C��y�s v3 2 5 24 44 5 25 93 83 4 3 3{ "f���#,  : �0��, C��y�s v/�#�
 %& K'�U Y �0�#s� ,%�D ���!& 'A� ,��$!& �|�k)\�D� ???p��� H��1 �\<4 5 : ��!�D

§C�y�s¨P{&� "hU ,o�'T!& &/A Y ,�"? 
��� ��
 ���: "N1 : ��;#D v&/� ., PD ]� ,��#�Th .� G�#� ]2 5}�@D9 3 4 &'��\ �05 3 2 5

.�,�$,3 24 4 5{N1  :C�s�F!& ��h��!& C!�(T!& f/| .�,�$,"? 
V�W� .D& K�� :"C�y�z!& :���!&� "h�!&"? 

g#\ .D PTa, .� :" }���, C�y�s .� c#� *+{K�� , :}C�y�s{"hU ,"? 
K���� ~�a���+ .��D& .��� :" ����T{ .��D pR��F, p����SD ���T�  ,H���� p���� N/��!& *���\7 53 3w 4 42 5

�D c�S{ ,p#$[L&oT� �, �#D �0�, ���1 H�1 n!<� ,CTS� p"? 
G!�#� H!'� Y� :}.�,��$, &'���\ �0�@�D C��y�s v/�#� ����, C��y�s .�� c#� *+3 2 5 2 3 2 24 4 4 � 44 5 2 25 9 5 33 83 4 3 3 7 5 3 3 22 53 4{ 

JCD')!& :��M*�0h� ,: 
= 
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������:f��#,  :}���, C�y�s .� c#� *+{ ���!& "W� ., ���S� ���1 �, fU���rD ,

}C�y�s v/#�{D ,H!'�U� %& j��©D Hy&Z0)�&� f��� ?�T#, K'� &/A�? 
 ���
!:f���#,  : x��D ����, C��y�s %& v/�#� ,H��� %& '��#�  ����, C��y�s g�)� *+
CD')!& ?.��q- .� N�z!& f�\<?  
C!@k, : ��{ Y^&Z0)�]&? 

C�! H���#� :�Z0!&� ^Z0)!& :�F� HD 1Z0)�&� ,C��Fk!&? 
G����S� �u�����!& ������A `'b����(T!&� �1 C��Fk����!& �1 g����#S!& �1 KZ����0!& �1 i(�����)!& 

 K'��!�D �1 *-�(!�D �1 %�D �,+ ,���F)�]&� P�()#� p�)!& Ca�ab�!& C�k!�D �1 ,
C���R!& ���{L& �1 ,��'Wd? 

 *v�)�!& ., "�!P!& :G!�#� K�� :} g�#S�� �'�F� ���\ ��T�+ .!'(�! �0)!@� .�!�
 *'yZ0)k� �)�\ H!'�U� H���-� %�D1 "�=��>�����T�+ P�#D �����\ P� &�U/)#� ] { 

JCD')!& :�� ,��?M 
 *C�k!& ., "�!P!& : �T� .D& .� X �`��)�� �S��1 .�D P���� g#\ .D PTa,�− 

 �#D Y �0;#D ��P{ "q`− :"x'W� ��ZB Y "hU K�� H�1 : ���y&�� "��, ���1U �,
 ^�(S!& P�� .Wh1 ]� ,��k!1 v/\1 ]� ,��'zD gBU1 ^]�A−K'��U p��#�  %&  �

 ^&���(!& HD�a��Q1�−n��!�, .��D �'��� H��! K���(  , :t ����, n����!� ,mD/��\ , *���qL
 %& K'�U� ? %& K'��U G�!+ �'� gA/  � ,H(W�� P�� *-��(!& P�h'  f��F�!

 %& K'�U G!+ "h�!& n!< ^�$  �K��(  H�)��� g\U� "a�U& P�� : %& K'��U ���
!& ��� HD oz(� g\�!& ��P{  Pa)�� �'F� ��\ �T�+t��z ?��T� .�D& K�� : ¡@�\

 %& K'�U C��� C#k�D �(S#), H�!+ �:�1 �K'�(� '�A� H��ShU g���� �U�$a!& *+� :
g�#S�� �'�F� ���\ ��T�+ ? %& K'��U H�! K'�(� � :} �)��\ H!'��U� H����-� %��D1

*'yZ0)k�{H�S� P�Z� �,� H�!+ m�)S� �, ,"? 
= 
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*   ^�TS#!& K&'�1: 
PW� .D PTa, �u�E& ��[ K�� ��, G��#, .�� K&��� v&'h Y %& HT{U v�A'!& 

P��T!& ��{ v�D Y ^�0(�!& f�\< :" ��, "��, .�P�!�D ^&Z0)��]& Y ���b�!& K'(!� 
 n! m,P�− x'W� ��ZB Y *'( ��T!& H!�� �, p�#� −"�T  "#�!& �,1�  : ,C�R�!& P�,

��!�D �,���� �,P���� V����!& .��, �����\ H��S#�� ���T, ,.���#!& Z��,U� ,*�k��S!& �&���q+� �ub
P�{')!�D c��  ,��\Z!&�"? 

%& HT{U K��� :" %& Y �S�)� V��!& ., ����  ^&Z0)�]& 'A &/A *1 mT0  &<+¤ 
 H��1� &/�A ta)k�� ] H��1� P�$!& H�h� G�S� gy�b�T!& �'�� P�� �{��!& �u�!�D

�W�< V��!& �\@D ��!"? 
%& PW� .D *�T�S� ��R!& K�� :"1 Py&'�!& ., ��Pa!& &/A Y� ����� P� *�k�E& *

 �aW!��\ p�0  v'�S(!& j&`&U+ &��zq �AP�[1� ,H�D "�T#� "�T� �1 ��| �S�)� CTS�D
H! "{�� ] N/!&"? 

*    K'��!&� *-�(!& �1 %& �\< H�  ^pRD ^&Z0)�]& ��{ �−: 
G!�#� H!'� ��k�� P�� .�yZ0)kT!& K&'{1 ^�TS#!& .�D :} ��T�+ .!'�(�! �0)!@� .�!�

� g#S�� �'F� ��\*'yZ0)k� �)�\ H!'�U� H���-� %�D1 "{? 
p�!�T!& pD�#!& .D ��D 'D1 ��,E& K�� :" &P�h n�!< .�, f'!��� �, *'�� *1 'SF� ]

 *r�  C�,L& .��D H��  �u�q ] ���\ ���!��D KZ�0!& *r�  ��\ *�\ �T��\ 'A� ]ZA �1
"0$!&� "s�W!& 'q1 KZ0!&� �S#!&� ta!& 'q1 t�(a)!&"? 

L& .�P!& v�0[ K���p�'! :" Y g�#S!&� P�$!& *1 G�S� C����D �0;�#D KP)��&�
n!< Y CTyL& .�D �uq ]� ^&'� ���!& CTS\ U�0�+"? 

C��& f/A *@RD ��b$!& ��D 'D1 K��� :" K���0!&� `��$!& ���{ ^&')�& GS� KP 
= 

�		 
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= 
���!& CTS\ U�0�+ Y ? oy&��[ .�, ^pR�D �1 %& j��©D ^&Z0)�]& *1 GS� �;�1 K`�

, ��\ H��`HS��  ."? 
NP#k!& �Q�� .D .T{�!& PW� ��R!& K��� :" KZ�0!&� ^&Z0)��]& *1 �'S#T!& .,�

 f/A ., ^pRD− C��& Y �U'\/T!& N1 − ,���\ &/�A *L ;`��$T!& ����!& .�, P�[1 
^&U`�&� U�(){& �`����"? 

K��(  P��{')!& H�D�)\ Y v��A'!& P�W� .�D PTa, ��,E& v'D P�� :" KZ�A .�, v��D
\< H�  ^pRDK'��!& �1 *-�(!& �1 %& �"? 

%& PW� .D *�T�S� ��R!& K�� :"N1 : C��D'D�!& g���$D H ��F)��] ,n!/D ���� H�+
 ,n�!< ., ���[ "#  ., ��\ ^�TS#!& oTh1 &/0!� ,P�{')S! ���, n!<� ,C!���!&�
 C�(�({ Pb�(� ��! ]���A '!� ��\ ,H��PD �1 ,H!'��D �1 ,HD�)�D �1 ,%�D 1Z0)�& .T 

]&���Th+ ^&Z0)�"? 
G!�#� H!'� Y� :}�����T�+ P�#D �����\ P�� &�U/�)#� ]{J C�D')!& :�� ?M "��!` C���&

 *1 G�S�� ,���� "D ,n!/D U/#� ] ��\ H�1 �S#� �!� ���!& "#  &<+ "h�!& *1 GS�
�u�E& ��[ H�S� HW� G!�L& t��zD "s�D � �\ x�R!&? 

 %& H��T{U .���T��� .��D& K����"& *1 �A���:!&� "���, %& ���\< H���  pR��D KZ��A .��, `&���T!
 K'��!�D KZA �1 *-�(!�D KZA �1 ,C���R!& ���{L& � H�!'� G�S� � 'z#, *'�� 

^pRD"? 
V`�k�!& �����!& K��(  �u��E& ��&'�� Y �;��1 ��R�!& f�\< P�� :" 1Z0)��& .�,

 K'��!& .�` ., ^pRD ���\ HD�(� �1 %& v&'d �1"? 
k{ .D .T{�!& PW� ��R!& K���. :"v��W!& &/A .,� : ,H�SA1� ,�S#!��D ^&Z0)��]&

HShL �0,&�{& �P��"? 
  

= 

��� 
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= 
  .�P!�D ^&Z0)�]& ��{: 

��R��!& K- �!���Q ��R��!& K���� :" ´Z0)k��T!& *r��  ,"�b���� H���  .�P��!�D ^&Z0)���]&
.���` P����� ]� ,H��D 1Z0)k��T!& .���` P����� P��� ,H��! .���u!& �1 ,H��! v�k��!& �1 ,.�P��!�D 

& oh�� u  ,uQ1 �u�E&K'(� &/0S  ;Cdu�!& ., P{&� G!+ f�&Z0)� : *'�� ���!&
 ��#h&U *��\ �1 ,C���& ��0�S� mb�� ���\< p)!& Cdu�!& P{@D ^&Z0)�]& *�\ &<+ �\1

Cdu�!& P{1 G!+? 
"�b��� H��  *'��� H��r  ,n�!< .�� �U��q ^pR�D ^&Z0)��]& *�\ &<+ �,1 : KZ�A *r� 

�� �1 ,�u��E& .��` P���� "A �:��  ,.�P!�Dn�!< K���,� ?*u�  .�P�� P�� : ª@�� *1
 ´Z0)k�� .�TSkT!& ., P{&�− u�, − �&Z�)!& ��0�  *'��� H)��A� V��!& P{1 C��| 

v&'�$!& ?C�ST!& .�, H�h�F� N/!& ^&Z0)�]& �yZ0)k, &/A *'�� "0  ,C�k!�D : ;]
 ,u�Q1 .�P�!& G�!+ ��#h&U ���!� ,^��T!& &/�A .�P�� G�!+ o�h&U ^&Z0)�]& &/A *L

D ��#�  pW�!& .� C�� &/A *@ � �d HS#  pW�!& *1� ,n!/D ��1� ,C�� H�1 �S� &<r 
G��#TD ,1Z0)��& : fU&���+� C��� ���@D H�TS� o�, C�k�!& o�W�& N/�!�D 1Z�A �1 i(�)��&

K'��!�D ^&Z0)�]& G!+ ohU &/0  C�� ��'\ CabD? 
��0#h�, *'��� ] P��� ,*-��(!& G�!+ �0#h�, *'�� P� j�TS�D ^&Z0)�]& n!/\� 

 C�QuF!�  ,"�b��� H��  *'���  *-�(!& G!+− &<+ − �1 ,%��D *��\ &<+ ^&Z0)��]& *1 
 ,���\ &/�A *r�  *-�(!��D �1 ,�uk�!&� �ub!& H�S� K'��!�D �1 ,Hy�T�@D �1 ,H���bD

�:��  n!< ��B ^&Z0)�]& *�\ *+� : ,��\1 ���\ '�0  C�du�!& P{1 G!+ �#h&U *�\ *+
, *'�� H�r  n!< ��B *�\ *+��\1 &��\ *'�� ]� �,�a"? 

.�P!�D nkT)T!�D ^&Z0)�]& ��{ Y K'(!& &/�A�: 
.�)!�{ H! *r : 

G��!�L& C��!�a!& :n��!<� U/()k��, p��(Sq �1 ,p��(Sq g���#! �Sk��T!�D ^&Z0)���]& :
= 

��
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= 
 g;���!&� ,C����Ta!&� C��S$#!&� ,U'��#!&� ����#!&� ,�b��(!&� K'z!���D ^&Z0)���]�\

n!< HD�[ �,� CAuW!&�? 
HT�{ �k(!& &/A� f`��W� %& U/�{ p�)!& ,v'�/�!& �y��W\ .�, ���W\ 'A <+ ;���a)!& 

G!��#� K��(  ,��T�!1 �D&/�� ��0 &��& G�S� g�U� ,�0�  �'�'!& ., .��,�T!& :} ��0�1��
 ^�k�� .�, ^�k�� ]� �0��, &���q &'��'�� *1 Gk�� �'� ., �'� �Fk� ] &'�,- .�/!&

�ZD���� ]� ��k���1 &�Z�TS� ]� .0��, &���q .��� *1 Gk� ���]& ���D v��(!L�D &
*'T!�:!& �A n�!�@  g)� �! .,� *�T�E& P#D ~'k�!&{J j&�$a!& :��?M 

 ] *1 G�S� �Z�#!& P�(�� ,�'b�!& CD')!&� ,�u�E& H�S� �T�r  &/A "�, Y o�� .T 
`'#�? 

C����!& C!�a!& :��\ &/A� �u�E& .�PD H�kT)! �SkT!�D ^&Z0)�]&? 
& HT{U ��D .D& ��R!& K��% :" H��R�D� H����©D H!'��U� %��D ^&Z0)��]& *1 g��U ]

 %& K'��(! �����!& �&'���1 C��STh .��, H��,��{1�¤ :} ����\ ���T�+ .!'��(�! �0)!@��� .���!�
 *'yZ0)k��� �)���\ H!'���U� H�����-� %���D1 "��� g��#S�� �'��F�=�� > P��� &�U/��)#� ]

����T�+ P#D ����\{J C�D')!& :�� ,�� M{')!�D ^&Z0)��]& n�!< Y "qP��� �1 ,P��
 t��)T!& .�P�!& ����{1 .�, n�!< ���B �1 ,��a!& �1 ,���b!& �1 ,��\Z!�D �1 ,�ub!�D

�0�S�? 
 .�, n�!< '�a� �1 K�W��E& U/�a�� H�D��d �b�(� �1 H�)�a! p��#� .TD ^&Z0)�]& �,1
 .�, U/�a!& g�h&'!&� ,"�b��� H��  &/�0  ,uA��h ��0,��{1 G��F� P�� p)!& U',L&

�, ^p[ H�, ��#� ., Ca�b�� ,n!< �Z�)S�� H��aW�� %& G�!+ v'�)� G�){ n�!< .
 % C���s ,n�!< Y ��R!�D nkT� .TD ^&Z0)�]& U/a�� ,H��RD¤ H!'��U�  �

�#R� ] 'A� H��` .� �`�!&� HD�(�� %& g;B ., U/{�"? 
%& H��T{U �;���1 K����� :" H�k��T� "��h1 .��, �Sk��T!& �1 CTSk��T!�D ´Z0)k��� .��,

= 

��� 
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1 ^&'� � �\ '0  C�,u�E& C#��R!�D ����[ �D�$){& CTSkT!& v�$){& Y n!< *�\
 �T� .D %& PW� f&�U �T! f��B Y �1 XK�� :��S$, Y x'W� ��ZB Y "hU K�� :

^��(S!& P�� .Wh1 ]� ��k!1 v/\1 ]� ��'zD gBU1 ^]�A ��y&�� "�, ���1U �, ? K��( 
"hU :t ���, n��!� ,mD/\ ? %& K'��U *��qL� %& K'��U n�!< ¬�SW  , �

�T� .D& %& PW� K�(  ,*-�(!& KZ�� : %& K'��U C���� g�(aD ��(S#), H�)�1U ��1� �
K'(� 'A� �U�$a!& HW��� : %& K'��U� ,g#S�� �'F� ��\ �T�+ ,%& K'�U �� �

K'(� :} *'yZ0)k�� �)��\ H!'�U� H���-� %�D1 "�=�� > P�#D �����\ P�� &�U/�)#� ]
������T�+{J C��D')!& :�� ,�� M)���& "��#$  H�����-� %���D ^&Z0)���& .��,�T!���D f^&Z0
H!'�U� ?t� ')!& %�D�"? 

 *'��� ��T�  H�!1 v�)\ Y C���a!& CTyL& �#D .� pT��0!& �${ .D& C,u#!& �\<�
j&���T!& ., H�S� ^�TS#!& t��& �, 'A� K�L& "b�!& Y �\< ,&P��, �SkT!& HD: 

" �1 j�����{� ��s���1 H��'TS#)� N/�!& ��S#!& K�� �1 �1 ,����Z� �1 ^��WA �1 *��/�A
K�� :`���� ] ��S#!& �1 ?¢�'�!& ��S$, ��+ ? �1 ,^&Z0)��]& "�W�� G�S� ¢��� �1

�!��Q "�h�! K��� �1 ,��S#!& ¢��� GS� na� : ^&U� ]+ o�(� ] G�){ ��\��� .�\
K�� �1 ,C�$!& :K��� �1 ,nDU��[ m���q N/�!& ���W(!& &/�A ���+ : m�h�q1 �Tk��D

 C�k!&…"? 
H�!'(D H��S� g(� �d%& H�T{U  :" ¢�'�!& ��S$, ���+ Y f��\< ��,�…  ��T�+ ��!&

 &/�A U'�0:! H�  N'� K�T){& GS� tSs1 *+ &/\� ,¢�&'!�D ^&Z0)�]& `&U1 *+ H$)�
 ��T�+ ,^&Z0)��& ¢�'�!& Y f��\< ��,� ��S#!&� ¢�'�!& �S$TD ���F)�]& Y ¢�S!&

¢��� '�A ���{ .�, ¢�'!��D &/�\� ,¢�&'!��D ^&Z0)�]& `&U1 *+ H$)� ?�,1 `&U1 '�! �
^&Z0)�]&  ,/����{ ����!& H�$)� u�  ,��:�&� H��'\ ���{ .�, ] H��TS�D �1 ¢�&'!�D

 ¢�'!& GS� na;!& Y K�� &/\�…"? 
= 

��� 
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= 
*   Py&' � ���{1: 
*   .�yZ0)kT!& o, V'S$!& ��{: 

G!�#� K�� :} 1Z0)k��� ��| ����� %& j��- �)#T� &<+ *1 v�)�!& Y ���S� KZ� P��
#, &�P#(� u  �| o,��h %& *+ �0S��, &<+ ����+ f���B ��P�{ Y &'��'F� G�){ �0

�#�Th ��0h Y .�� ��!&� .�( ��T!&{J ^�k�!& :���?M 
pWs�(!& K�� :" �0��, ��0� &<+ p�Q�#T!& v�a�Q1 v���)h& v'h� GS� &/| KP 

 %& K��� ;���\ ���!��D ����!&� ,��0S#  p��U P�(  �0W��)$� ��! ., *L ;���,¤ :
}�0S�, &<+ ���+{ ? ��0#, *'�� �0�S� ���� �!� C�b#, �S$, Y �Sh ., "� 

 ��! *r�  ,��| &'�ST�� C�b�#T!�D &'�TS�� &<+ �0��S� ���� *1 p�W��� ,^&'� U�'!& Y
C��& f/A "A1 ., *'�� ] G){ �0�� �'(� *1 p�W��  �0�S� ����!& GS� UP(�"? 

C��& f/A ��k�� Y ¡�\'R!& C,u#!& K�� :"����S� KZ��1 N1 P��� ����1 v��)�!& Y 
 G�){ n!/�\ &'�,&` ��, ��0#, &�P�#(� ] %& j���©D ^&Z0)��]&� ����S! ��Tk�!& &/A
 Y �0��S� %& KZ��1 N/�!&� ,��| ^&Z0)��]&� ����!& ��P{ ��B ��P{ Y &'�'F�

G!�#� H!'� 'A v�)�!& :} G�){ �0��� ���@  �����- Y *'�'F� .�/!& m�1U &<+�
f��B ��P{ Y &'�'F�{J ��#�L& :��M? 

 K��{ `'�0�!&� .�\�R�T!& o�, *�P�#(� �u��E& Y .�Sq&P�!& .�, C���Th *�\ P��
n!< .� &'0�  ;HD �0y&Z0)�&� ,*-�(!�D �0)��F�? 

 C��& f/A Y�− gWk�!& �'b�q *�` ��)#T!& '�A N/�!& ��0:�! �'�T� U�W)��D − 
)�]&� i(�)!& P��� �TD HSA1 H�  �'F� c�', "\ v��)h& GS� "�!` C!`°! ^&Z0

C���R!&"? 
C��& f/A ��k�� Y ��U P�[U PTa, ��R!& K��� :}�0S�, &<+ ���+{ :" "�S#� &/A

p��0�S! : �����L ,�����!& Y ���0! ^�\���[� �0S���, *'���'�� ���0#, ��P��#� *+ �����+ N1
= 

��� 
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= 

 �����!& U&����+� ^pR��!�D *���T�E& o��T)$� ]� ,���0! f'T)����U� ,H���S� �A'��T�U��1
., /q��� ,HD ^&Z0)�]&� U&��+ *1 H�, /q��� ,��\ U��)q]�D ���!& U&��+ *1 C��& 

 o��T� ^pR�!& U����+ *1� ,�;��1 H�S� �'b�, &/A� ,���, H�S� j'�k!&� ���T!&
 .��T� c��\ &'S,@�)�� ,*��,Z!& &/�A "�A1 &/�| �)#�S  ,�T){ H������ ., .�D f'R 

����\ *r�  ,*��b#!&� C��z!& .�D �1 ,*�T�E&� ���!& .�D oT$!& Y .�P�aST!& .�, &
 n�!< G�S� �A��(�� ,.�P�!�D *'yZ0)k��� ,%& j���- Y *'�'F� C$���)T!& `uW!&
 %���D <����#!&� *���T�E& c#;��! ,�A����\ C��hU` G��!+ "b��� ���! .��, �0���S� m�k����

G!�#�"? 
%& H��T{U ����D .��D& ��R��!& K����� :" G��S� .�: ���aT!&� .�P��!& "��A@D ´Z0)k��� .��,�

: ���a,� �0����` "��h1 .��, j&'Sb��!& �'��$� u��  ,.�P��!�D �yZ0)k��, ���)#� H���S� �0)
 &/��A� ,H)WaQ .,� H�, ��/a)!&� H�S� U���E& g$� "D ,H)W{�b, ]� H)k!�$,
 H)Wa�Q �'�$� u�  &� ��\ ��)#� ^&Z0)��]&� C��Fk!�D .�P!& "y�k, Y �'F� .,

�'b�!& CD')!& GS� H�{� H�, ��/a)!&� H�S� U���E& g$� "D H)k!�$, ]�"? 
*   �´Z0)kT!& CD': 

C�D')!& ��[ j� '� &<+ %�D ´Z0)kT!& CD'� K'W� �S#!& "A1 K&'�1 ., ��ab!& ?
.�T��� .D& ��R!& K�� :" H!'(!}C�y�s .� c#� *+{J CD')!& :��M P�� ��,1 &/�A� ,

 "�!` &/A� ,H�S� %& v��� ,v��� �u��! NPA� H�� p�� ., ^]�A ., *r  o��
0)kT!& *1 �h&�!& K'(S! ~P�Q G�S� .��D "��!` .�, P�D] .��! H)D'� "W(� %�D ´Z

 �1 �&���E& ���\ "��, ���S  ,����!& P�[1 '�A �1 ����!& P�[1 .�, f���\ *L H)D'�
Pa$!&"? 

 *�Py�  :G!�#� H!'� Y :}C��y�s .� c#� *+{"���  : ���T{ .�D pR�F, C��y�z!& *+
� ] &P�0�[ "�)(� *1 %& K@��� ,.T{�!& PW� GTk�� H�� %& ��� "�)(  ,H�S)(, ��S#

= 

��� 
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 .��� *'��0��� ���T!���D *��,@��� ���#D .��, �0;��#D j���( ��T!&� *'( ����T!&4 3 53 3 3 3 3 52 3 3 2 2 5 2 32 2 3 33 3 3 34 5 5 5 2 5 52 2 24 2 � 4 4 45
!& *+ �0�k�  %& &'k� �0�P�1 *';W(�� ���#T!&2 29 3 3 24 2 5 2 5 35 3 5 3 24 4 43 3 3 3 2 33 5 4 *'(���!& �A .�( ��T3 5 34 4 42 5 55 3 3=��>?  

}�#D ., �0;#D j�( ��T!&� *'( ��T!&2 2 2 33 34 4 42 5 53 3 53 32 2{ ���#D@\ .�P!& p  *'0D�R), N1 4 33 5 22 3 43 37 34 3 5
 P{&'!& ^pR!&4 3 2 2 9}���T!�D *��,@�4 3 32 5 5 52 4 2 3{ p�Q�#T!&� ����!& 4 3 33 2 22 5}����#T!& .�� *'�0���5 32 2 2 3 32 3 3 2 3{ 

z!&� *�T�E&9 3 3 4 2 C��3}�0�P�1 *';W(��2 4 2 33 3 25 4 3{ C���z!& p  ~���E& .� 3 39 34 2 4 2 2}%& &'k��5 3{ &'�\�� 5 3 3
 H)��s3 3}�0�k� 2 5 3 4 3 3{! ., �0\�� 5 2 54 2 33 3 H�z2}*'(���!& �A .�( ��T!& *+{=�>? 

                                                                                       
= 

���d1 ]� .���� H��! eUP��� ]� ,H��S)� .��, ]� H��S)(, ���S#� ���!� C��,�T�!& �'��� ? *+ "�����
C#�`� .D P�� C�y�z!& ?�#�Th �T0�� ��� %& *1 "T)a�� ,�0[1 K�L&� ? 

=� >  G!���#� H��!'� :}���#D .��, �0;��#D j���( ��T!&� *'( ����T!&� 2 2 5 2 33 34 4 42 5 55 5 3 3 53 32 2{J C��D')!& :��MN1 , :
"T!&���!& ���zW)�&� *�T�E& ��u�+ Y P{&� c�Q j�( ��T!&� *'( ��"? 
� �0d���+ *1 *���D `'b�(T!&� ,�0ay��W�� �0ay�;�  �&'��1 .�, ��q- �'�� ��[ &/A

C��WF!& K�# L&� ����T!& K�T�L& nS� Y �AU'\/\? 
"��(, K�� :"p�#� :~���!& Y �#D ^��!�1"? 

����
 ���: "f�\< G!�#� K'(� :}!&j��( ��T!&� *'( ��T{ *���0:� .�/�!& ��A� ,
 H!'��U� %��D ����!& *��k�� ,�0)�k!@D *�T�E& .��,�TS!3 6 4 5 3}��#D .�, �0;�#D{ ,

K'(� :���!& ���zW)�&� ,*�T�E& ��u�+ Y ,P{&� �A�,1� ,P{&� c�Q �A"? 
*����F!& K���� : ~�����!& G��S� *'��#T)$, P��{&� .���`� P��{&� ���,1 G��S� ����1 p���#�

K�T�L&� ] P�{&� ����,1 N1 p��, m��1� n��, ���1 f���! *�k�E& K'(� �T\ C��WF!& 
H�  C���W,? 

−pWs�(!& K��  : G�#,�=��#D .�, �0;#D > ����F!& Y P�{&'!& ^pR�!�\ ��A N1
.�P!& .�? 

= 

��� 
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= 

 H!'� Y U'\/T!& .�( ��T!& g�/�� m�T;� C��& f/A=����T! ��+ %�D *'�Sa�� >
 H!'� m�PQ�=���, �A �,� >@\K'(� %& * : ����T! ���+ %��D *'��Sa� *'( ��T!&

���, �A �,� ? ����, &'k��!� ,��#D .�, �0;�#D .��!� ����, &'k��! �A C(�(a!&
 ~u��qL& Y *'|�R��)T!& ���A ����L ;���#D .��, �0;��#D ���A "��D ,�0���, �)k��!�
 ^���!�1 �0;�#D� �#D ., �0;#W  ,P{&� �0��B� �P{&� �0�uq1 ,�&PAL&�

��, &'k�!� ,�#D�0�, �)k!� �? 
G!�#� H!'� :}����#T!& .�� *'�0��� ���T!��D *��,@��4 5 3 5 5 52 2 3 32 24 3 3 3 32 23 34 4 2{J C�D')!& :��MN1 , :"N1 :

 ��,1 "�\ .�� H��'0��� ,K'(#!& HaW()k�� ,oy&�R!& f���)k� �, "�D �A��B *��,@�
CT�Sk!& v'S(!& H)W{1� ,*��`L& H�!+ m�`  , H!'��U C�b�#,� %��D ���!��D *��,@�

�C��z!&� *�T�E& .� *'0��"? 
�����T!&� :H���  *<@��� ���!� ��R��!& f�����1 ���, "��\ H��D `&���T!&� ,f�����1 K'��#�, ����& ?

���#T!&� : K'#�, ��&=H �� >HD �,1� H�!+ ��`� ��R!& H �� �, "\ 'A�? 
"����(, K���� :"}���T!���D *��,@���{p���#� , :P��TaTD g�/���)!�D�  } .��� *'��0���

���#T!&{p�#� , :PTaTD *�T�E&� HD ^�h �TD� "? 
����
 ���: "}*��,@�{ �0�, "W� ., 2 3}���T!�D{ P�TaTD� %�D ���!& 'A� ,� ,

 HW�/��� HD ^�h �TD�}���#T!& .� *'0���{K'(� , : %��D *��T�E& .�� ��'�0���
%& P�� ., HD �A^�h �TD� ,H!'�U�"? 

��� ��
 ���: "�S� ��A .�/�!& .�( ���T!& G�S� &���, G!�#� K'(� j���Q �u�q G
 ^]��A *��\ ,���T!& .� *'0��� ���#T!�D *��,@� *'�,�T!& *�\ �T!� ,.��,�T!&

}���#T!& .� *'0��� ���T!�D *��,@�4 5 3 5 5 52 2 3 32 24 3 3 3 32 23 34 4 2{"? 
H!'� p�#� ,V�W� .D& .� :}���T!�D{ :���T!& ���1 'A� g�/�)!& 'A"? 

V���W� .��D& .�� :" ]+ H��!+ ] *1 &�P0R�� *1 ,�����#T!& %& KZ���1 ���TD U&����E&� ,%&
= 

��� 
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= 
���#T!& �:�1 'A %& ]+ H!+ ]� ,H�S� ��'S��(��"? 

K��� C�!�#!& pD1 .� :"����T!& �\/�  ,*-��(!& Y %& ��A�\< C��- "�\ : *��d�L& �`��W�
*�z�R!&�"? 

C�!�#!& pD1 .� N�U� :K�� ,���#T!& :"P�{')!&"? 
G!�#� H!'� :}�0�P�1 *';W(��2 5 33 2 34 3 3 25 4{ JCD')!& :��M? 

 ��0  ,H�y�z�rD %& �Z�!1 �TD NP�L& P, �P�� "FW!& .� C���\ ��A P�!& �W(D `&�T!&
K'��(� v�#!���  ,*'��(��� ]� *'��\Z� ] : ,C���'W(, fP���� ,P���!& �W��� `'��#)� *u�� 

"FW!& .� n!/D *'��� fP� �W(�� ?*'��#� :`'�$� ] ? ,`'�$!& f���#, P��!& �k�W 
K�� ,"FW!& f��#, P�!& �W��^�TS#!& �#D  :�0�P��1 �0;�W� : �0,Z�S� ��TD ��0SFD

~���E& �y��� j&'\Z!& .,? 
"��(, K�� :"p�#� :��q Y C(��!& .� *'�kT�"? 

��� ��
 ���: "N1 :%& "�W� Y ~���E& .�"? 
������
 �����: "K'��(� : .��� ����'���� ,%& "�W��� Y C��(��!& .��� �0�P���1 *'�k��T��6

�  .�/!& *'#�T�  ,C�Pb!&�0�'({ ��\Z!& ., ��  �, �0!&',1 Y �0! %& �3 3 3"? 
G!�#� H!'� Y� :}�0�P�1 *';W(��2 5 33 2 34 3 3 25 4{J CD')!& :��Mf'h� ,: 

�����:PA�$,� ,.ka!& H!�� ,G!�#� %& "�W� Y ~���E& .� ��';W(� ? 
H!'� Y PA�$, .� :" }�0�P�1 *';W(��{K�� , :t{ Y C(��D ��'zkW� ]"? 

��
! �:�`�)� H!�� ,��q "\ .� ��';W(� ? 
H!'� �`�)� .� :" }�0�P�1 *';W(��{��FD ��'zkW� ] ," ?C��&�U Y� :" *';�W(�

��q "\ .� �0�P�1"? 
"������
!: p��W�!& o��, `���0$!& .��� ��';��W(� � ���#D .��� N`U����T!& f����{ ,

.��q@)T!&? 
= 

��� 
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= 

��
�
!:!�#� %& G!+ ^��P!& Y �0# U .� �0�P�1 *';W(� G ?N`U��T!& f�\<? 
G!���#� H��!'� :}�0�k���  %& &'k���2 55 3 4 3 3 3 3{J C��D')!& :��MN1 , :" ,H�����\/� u��  %& &'k���

��q G!+ �0( '� �S  ,H)T{U ., �0�k� "? 
 "W�����A *��k��!�D `&��T!& :��A��#, ,&P�T� x��!& : ^&U� ��A'S#h� %& ��,&�1 &'�\��

�AU'0�? 
=�0�k�  >%& : ., %& �0\�� N1v&'d "\ .,� ��q "\? 

.���#, GS� tSz� *-�(!& Y *��k�!&: 
G!�L& G�#T!& :x�!& G�#TD : G!��#� H�!'� H�,�=�0�k��  %& &'k�� >%& &'k�� :N1 :

�0�k�  ,H(aD &','(� �S  f'\�� : G!�#� H!'� H�,� ,�0W$� �S  H��aW� �0\��= ]�
%& &'k��� .�/��!�\ &'���'�� > f'��\�� N1=k����1 �A�k���@ �0 >N1 : ��'k���� ���0S#h

 G!���#� H��!'� H���,� ,H��({ %& &'��z#� ���! &<+ ����'\��� ���0�� *'��S����= �'���!& "�����
�\�k�� >N1 :U��!& Y ��\��? 

¡��!& G�#T!& : G!��#� H�!'� H�,� ,�'S#T!& ^pR!& .� K'A/!&=f'k��� %& f�b�{1 >
*��k�!�D `&�T!& :,f�b�{1 G!�#� %�  ,�'S#, ^p[ .� K'A/!& ,f'k�� ^]��A .��! 

G!�#� %& HD cQ'� ] G�#T!& &/A�? 
���� ���
 ����: "N1 : ,%& ��\< &'k���}�0�k�� 2 5 3 4 3 3{N1  : ,�0�k��� .�, C�S,�#, �0S,����

G!�#� H!'(\ :}&/A ��,'� ^�(! �)�k� �T\ �\�k�� �'�!& "���3 5 33 2 3 2 3 2 3 34 4 4 42 2 3 33 5 3 33 5 2 2 3{J C�d�$!& :��M"? 
������
 �����: "f����#, :&'��\�� H��(� '� .��, %& �0\���  ,f���,1 &'��#W)�� f'��#�z� *1 %& 

H)T{U� H)�&PA�"? 
N`U��T!& K�� :"N1 :�0)T{U x�  f�,1 &'\��"? 

"��(, K�� :"K'(� :%& �0\�  %& �,@D "T#!& &'\��− ¤−f�\< ., "? 
H!'� NPk!& .� :" }%& &'k�{K�� , :%& C��s &'\��"? 

= 

��	 
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.�P�!�q ���0h U��� U���!&� j�( ��T!&� .�( ��T!& %& P��3 3 3 3 3 3 34 4 4 4 4 43 3 3 3 5 59 3 33 39 5 32 2 2 5 3 �0Wk�{ p�A ��0�  2 25 5 3 33 4 4
 ��(, v&/� �0!� %& �0�#!�� 5 2 54 � 5 3 5 3 33 3 3 35 3=��>?  

}�0Wk{ pA �0�  .�P!�q ��0h U�� U���!&� j�( ��T!&� .�( ��T!& %& P��2 2 5 53 3 3 3 3 3 3 3 33 4 4 4 4 4 4 43 9 3 33 39 5 32 2 2 3{ 
 �D�(�� ^&Zh8 3 4 3 33}%& �0�#!�2 5 3 33 3{)T{U .� �AP#D1 3 3 22 2 33 2 3 H}0!�5 33��(, v&/� �4 5 23 3{�y&` =�>? 

                                                                                       
= 

H!'� �`�)� N�U� :" }&'k��0�k�  %& {�R!& ., &'k�� �!� ,��F!& ., &'k� ,w 5 5"? 
H!'� ,V�W� .D& .� :" }�0�k� {K'(� , :H),&�\� HD&'d ., �0\��"? 

G!�#� H!'� :}*'(���!& �A .�( ��T!& *+3 5 3 94 4 42 25 55 3 3 4{J C�D')!& :��MN1 ,:" ? ��A .�( ���T!& *+
H!'�U� %�D *�T�E& .� *'hU�F!&"? 

��� ��
 ���: "N1 :C!u;!& t��s Y *'Sq&P!& ,ta!& t��s .� *'hU�F!&"? 
������
 �����: "K'��(� : �0)�k��!@D ���0! �AU���0�rD .��,���T!& *'�`���F� .�/��!& *+

 .��� *'hU��F!& ,%& C���s *'�U���T!& ��A ,*'�zW)k�, ����S! ��A� ,%��D *��T�E&3 3
H!'��D� HD *�T�E&"? 

PA�$, .� :}*'(���!&{ :*'Q�#!&"? 
T{�!& PW��S�1 .D P�� .D . :" }*'(���!&{K�� , :*'D<��!&"? 

V�W� .D& K�� :" .�#W�� ^�k��!& .,� ,Cy�Tdud K�h�!& ., C��PT!�D *'( ��T!& *�\
�1�,& Cy�,�"?  

=� > G!�#� H!'� :}���0h U��� U���!&� j�( ��T!&� .�( ��T!& %& P��3 3 3 5 59 3 33 3 3 3 3 33 39 5 32 2 24 4 4 4 5 3{J C�D')!& :��M ,
N1 :"���0h U�� G!+ �A��b, *@D U���!&� j�( ��T!&� .�( ��T!& %& P�"? 

 H�!'� Y ��| 1P�D n!/�\� ,��| 1P�D %& *L ,U����!& .�, P�[1 .�( ���T!& *1 C��& Y
 G!���#�=j�\�R��T!&� .�\�R��T!&� j���( ��T!&� .�( ����T!& %& v/��#�!> o���T$  ,

�P�(� U���!&� .�( ��T!& .�D oT$!& �0�  p)!& j���& C��- Y ]+ ,.�( ���T!& ��0�  %& 
 H!'� pA� �P{&�=�0�S� ¢SB&� .�( ��T!&� U���!& PA�h pW�!& �0�1 �� > *L n!<�

= 

�
� 
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= 

 ���!� *���W!&� �S#!��D *'��� .�( ���T!& `��0h� ,���S� �uk�!�D *'�� U���!& `�0h
K�)(!�D? 

��� ��
 ���: "N1 :�0�� �\< N/!& o��b!& &/A GS�"? 
K�� ,pW#R!& .� :"v&/�!& :t ��,"? 

K�� ,G�a� pD1 .� :"K��� ?t ���T!& .�, ,C��/{ "�� : ]� �u��E& cb�� N/�!&
HD "T#�"? 

G!�#� H!'� :}�0�  .�P!�q3 34 4 4 3{J CD')!& :��MN1 , :" ��0�  *'��a� ] ,&P�D1 ��0�  .��\�,8
*'�'T� ]�"? 

��� ��
 ���: "N1 :U���!&� �A ,.�PSF, �0�  .��\�,"? 
Wh .D P�#� .��� :" }�0�  .�P!�q3 34 4 4 3{p�#� , :*'�'T� ]"? 

NPk!& .� :" }*�P!�q �A{ :&PD1 &P!�q"? 
.T{�!& PW� .D ���(!& .� :"K��(  ,.�( ���T!& .�� "�� `'#k, .D& *1 : *'�S#$�

U��!& ., xU` "��1 Y �0�S� tWz)  U�� ., m�D&'� Y"? 
 �T� .D& .�X pW�!& .� , �K�� :"�$!& C�$!& "A1 "qP�  ,U��!& U��!& "A1� ,C

�0��D *<�, �'(� �d :`'Sq ,j', ] C�$!& "A1 ��� ,j', ] U��!& "A1 ��"? 
K�� ����A pD1 .� N�U� : %& K'�U K��� :"C��$!& "�AL K�(�  : C��$!& "�A1 ���

j', ] `'Sq U��!& "A1 �� ,U��!& "AL� ,j', ] `'Sq"? 
 .D& ��P{ Y �T\ j'T!& �D< P#D K�(� &/A�K�� ,NU�FW!& P�� �T� : K'��U K��

 %&� :" G�){ j'T!�D ^ph ,U��!& G!+ U��!& "A1� ,C�$!& G!+ C�$!& "A1 U�Q &<+ 
N`��, N`��� �d ,�D/� �d ,U��!&� C�$!& .�D "#$� : "�A1 ��� ,j'�, ] C�$!& "A1 ��

�!+ ���Z{ U���!& "�A1 `&`Z��� ,�0{��  G�!+ ��{�  C��$!& "�A1 `&`Z�  ,j', ] U��!&8 8 G
��Z{"? 

= 

�
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= 
K��� P�#�� p�D1 .� �Sk, ��aQ Y� : %& K'��U K���� :" �'�� j'T!��D ^��$� 5

K�(�  ,U��!&� C�$!& .�D c�'�  ,�S,1 �W\ H�@\ C,��(!& : *' �#� "A ,C�$!& "A1 ��
*'!'(�� ,*��:��� *'Wy�R�  ?&/A :j'T!& &/A �#� ?K��� :K��(�� : ,U���!& "�A1 ���

:��� *'Wy�R�  ?&/A *' �#� "A*'!'(�� ,*�� :K�� ,j'T!& &/A ,�#� : H�D �,��� 
�D/�  ?K�� :K�� �d :j', u  `'Sq U��!& "A1 ��� ,j', u  `'Sq C�$!& "A1 ��" ?

K�� : %& K'��U 1�� �d�J : C�S�B Y ��A� ��,L& p;�� <+ ��k�a!& �'�� �AU/��1�
*'�,�� ] �A�{J ���, :�M"? 

H��# �� NUP��F!& P�#��� p��D1 .��� N/��,�!& ����q1�K����  :" ª1 C��,��(!& �'��� *���\ &<+ 
 *1 '�S  ,*���:�� ��A� �D/��  ,U���!&� C�$!& .�D c�'�  ,�S,L& �W�!�\ j'T!�D

U��!& "A1 j�T! ��Z{ j�, &P{1 *1 '!� ,C�$!& "A1 j�T! �{�  j�, &P{18 8 88"? 
G!�#� H!'� :}�0Wk{ pA2 25 5 3 3 4{J C�D')!& :��MN1 , :" �A���\ G�S� ��D�(� �0)� ��\ p�A8

%�D"? 
��� ��
 ���: "N1 :v&/#!& Y �0)���\"? 
����
 ���: "K'(� :%�D �A��\ GS� �D&'d� �D�(� �0)� �\ pA8 8"? 

pz�(�R!& K�� :f��#, : C����\ U���!& p��  U���!�D &��'h &<+ �A'W��U& p)!& �y&�$!& *1
 o��:  ^&Zh ��L ;f'W��U& N/!& ^'k!& n!< ^&Z$! C,��=���� � ^&Z�h >v/�� .�T  

HWk�{ 'A� �� &� ��!�D ^&Zh N�'h P(  U��!�D : H��, ��:�1 ^&Z�h ] H��L ;H����� N1
P[1 ]�? 

G!�#� H!'� :}%& �0�#!�5 5 5 3 33 3{J CD')!& :��MN1 , :"H)T{U ., %& �A`�s�4"? 
��� ��
 ���: "N1 :�AP#D1� �A`�s"? 
����
 ���: "K'(� :H)T{U ., �0(a�1� %& �AP#D1�"? 

�!& K��gB& :"§.#S!&¨ :K�� .,� ,C��AE& Hh� GS� ^�; + 'A : .�T  ,v&/#!& 'A
= 

�
� 
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 &'#)T)����  &`]�1� ]&'��,1 ����\1� �'��� �����, P��[1 &'����\ ��SW��� .��, .�/��!�\5 8 2 3 3 3 9 2 2 33 3 8 9 52 2 2 3 2 23 3 5 5 5 33 83 3 3 32 3 3 32 4 4 44 9
 �);�q� ��0� 3uFD ��SW�� .�, .�/�!& o)T)�& �T\ ��� 3uFD �)#)T)��  �0� 3uFD2 2 2 2 2 3 2 2 2 2 25 3 3 5 3 32 5 3 3 33 2 2 3 3 24 44 4 4 4 44 4 45 3 5 34 9 3

\3 ����A n����!�1� �����q�&� ���P��!& p���  �0!����T�1 m��zW{ n����!�1 &'�����q N/��!�5 3 2 35 3 34 4 4 4 4 43 5 3 95 3 53 3 3 5 32 2 6 2 52 3 4 3
 *����F!&3 5 4 3 2=�>?  

 *'( ���T!& �0�1 �)�13 5 4 3 5 22 3 w 3 35 2} ]&'�,1 ���\1� �'�� ����, P�[1 &'���\ ��SW�� .�, .�/�!�\8 3 3 9 2 2 32 2 23 3 33 5 5 5 3 32 3 3 32 4 4 4w 5 9
#)T)��  &`]�1�5 8 2 33 32 2 3 3 3&'{ &'#)T� 5 9 3 3}��0� 3uFD2 4 4 3 4{ ���P�!& .�, �0W�b�� 3 22 6 34 2 4}�)#)T)��� 2 2 25 3 32 3{ ��0�1 3 w 3

 *'( ����T!&3 5 4 3 5 2}�);��q� ���0� 3uFD ��SW��� .��, .�/��!& o)T)���& ���T\ ����� 3uFD2 2 2 2 2 3 25 3 32 5 3 33 2 2 3 34 4 4 4 44 45 3 59 3{ p��  4
 p�W�!& p  .#z!&� "s�W!&w 4 9 4 42 3 39 2� }&'���q N/�!�\5 3 4 9 3 3{��'q N1 2 3 �0} m�zW{ n��!�1

                                                                                       
= 

v&/#!& .� %& C�#! n��� ] H�1 ��{"? 
G!�#� H!'� :}��(, v&/� �0!�� 5 24 � 5 33 3 3{J CD')!& :��MN1 , :"�y&` v&/� �0!�"? 

����
 ���: "K'�(� :��#�Th .�(����S!�8 : %& P��� ,����!&� ~����!& "�A1 .�, p��#�
}v&/����(, {P�W� ]� K�Z� ] ,�y&` ," ,"���R!& K�� �T\ : 

Y�����L$ l'�������
 d/������� <�����B� W{�����+v ; ; 9 9v 7; 8 9; 8 6 8  
 

���������N$ <������B� ��������b
n ��
w�������8 7 7 &; ;7 8 8 8& 8"i  
 NP���Tk!& ��S!& 'D1 K�� :N1 :"&PD1 �y&`"? 

pB&�T!& K�� :"§��(T!&¨ :&PD1 "a��� ] N/!& mD��!& 'A"? 
H!'� n!�, pD1 .� :" }(, v&/���{p�#� , :oz(�� ] �Ty&`"?  

G!�#� H!'�= :U����!&� j��( ��T!&� .�( ���T!& %& P��� > ��D `&��T!&=.�( ���T!& > .�,
�����!& *'���zW�� �u���E& *����0:� ?}U�����!&�{ ,U����\ ���0S\ ���0  �A����\ &'���S�1 

�0����D ~����!&� : U�����!& ^]���0  ,f����\ p���F� �0;��#D� f�����D �A���:)� �0;��#D *1
�!�#)T!& �#�Th,��0h U�� �#�Th %& �AP�� H! *�P{�$!&� �A���D *' 
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*����F!& �A n�!�1� ��q�&� ���P!& Y �0!�T�1{=�>? 
                                                                                       

=� > G!��#� H!'� :}&`]�1� ]&'�,1 ���\1� �'�� ����, P�[1 &'���\ ��SW�� .�, .�/�!�\8 2 3 3 3 9 2 2 33 83 3 3 32 3 2 23 5 5 5 32 3 3 38 9 52 4 4 44 9{ 
JCD')!& :�MN1 , :" ��!�# 1 *+−.�( ��T!& �R#,− K��# @\ ����!&� ^&Z0)�]& ., 

)!& C(D�k!& �,L&���, P[1 `]�L&� K�T!&� �'(!& ., g��h GS� m��\ p"? 
G�#T!&� : ��!&',1 ��#��� ]� ���[ %& v&/� ., �A`]�1 ]� �0!&',1 �0#��� �!

�;�1 �\`]�1 ]�? 
−U'�[�� .�D& K��  :�����\ v�W��1 ��0! K&'�,L& ����\� : �UZ�S! �UL& g��s ��0�,

!& ��� � ��0�,� ,"�a�!&� ��#�L& p�U� V��!&� .��D .s'�T!& o��', .k�aD �U��$)
 ��0�,� ,��aW!& P��Q� U�z�L& G!+ ��kS! U�aW!& ., v&��]& �0�,� ,�,L& .s&',
 C����b��!& `&'��T!&� P���Pa!&� C;���!&� gA/��!& .��, *`���#T!& G��S� �UL& K�T)��[&
 o��U&UZ!&� C���`L&� ¬Wb�!&� ¬DP�!& ^��a!� "�D&')!& U�$[@\ ,j�W�!& ., C�y&/�!&�

j'�Z!&�? 
 �����\� �'��� �d���T!& gb��F!& .��,� ,�����L& ^���(D gWk��D .��,L& .��, ª@��� `]�L&

 ., C,uk!�D ���T!& .k{ .,� ,*��'TS! CW(#T!& j���$T!& ., C,uk!&� *&PDL&
o�&�T!&� NU&�k!&� �&��L& ����D ����!& .,� ,C�S0T!& C�D�L&? 

��)T)�]&� :�k�E& <&/)!& HD N/!& ��)T!& P{1 K&'� 'A� ,o)T)!&HTyu,� *? 
��� ��
 ���: "G!�#� K'(� : ��T\ ���q�&� ���P�!& Y %& v&/�� .�, ^]��A v��Q1

&`]�1� ]&',1 ��\1� �'� �0�, P[1 &'��\ P�� ,�0SW� ., v�Q1"? 
H!'� �`�)� .� :" }&`]�1� ]&'�,1 ���\1� �'� ���, P[1 &'��\ ��SW� ., .�/!�\{ ,

K�� ,C��& :U���!& o��Q"? 
!�#� H!'�G :}�0� 3uFD &'#)T)�� 2 2 24 4 3 4 5 3 3 3{J CD')!& :�MN1 , :" �0:{� �0W�b�D &'#)T) 

���P!& <u, .,"? 
= 

�
� 
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= 
 v�#!& C�! Y ~uF!� :p�#� ,g�b�!& : ���P�!& .��d�, ���P!& Y �0W�b�D &'#)T)�&

 j&'S�Q HS��U .�D/��, ,%& .�� .����#, ,���P�!& �U�qZD .���, ,��q�& GS�
�0�S� H,u�� %&? 

.ka!& .� :" }�0�uFD &'#)T)�� {K�� , :�0��PD"? 
NPk!& .� :" }�0�uFD &'#)T)�� {K'(� , :���P!& ., �0W�b�D"? 

K�� ,V�W� .D& *1 C,��� .� :" C{U�W!�D CS�S!& HW[1 �,} &'���\ ��SW�� .�, .�/!�\
 ��T\ ���uFD �)#)T)��  �0�uFD &'#)T)��  &`]�1� ]&',1 ��\1� �'� ���, P[1

&'��q N/!�\ �);q� �0�uFD ��SW� ., .�/!& o)T)�&{ "�y&���+ '��D ^]��0  ,
���h .D& K�� ,�A��0W[1 :H�  *1 ]+ �S�1 ]� : '! G){ �0�#W))! fP�D pk�� N/!&�

f'T)SqP! g� �ah "hU "q`"? 
G!���#� H��!'� :}SW��� .��, .�/��!& o)T)���& ���T\ ����� 3uFD �)#)T)���� 4 2 2 3 3 23 5 34 4 49 3 3 5 3 32 2 3 2 2 2 23 3 4���0� 3uFD ��2 24 4 3 4 5{ 

JC��D')!& :�MN1 , :" C������!& j&'0R��!& .��, ��W�b���D *'( ����T!& ���0�1 �)#T)���� 
C����!& �0�':aD ��SW� ., .�/!& ��)T)��\"? 

H!'� V�W� .D& .� :K�� �0�uFD :�0��PD"? 
��Wh .D P�#� K�� :"~uF!& :.�P!&" ?f'a� PA�$, .� N�U�? 

����A pD1 .� :"}uFD �)#)T)�� ��0�uFD ��SW�� .�, .�/!& o)T)�& �T\ ���{ ,
K�� :~uF!& :.�P!&" ?f'a� PA�$, .� N�U�? 

pz�(�R�!& K���= :�)#)T)���  > *'( ���T!&� U����!& ���0�1=����uFD >N1 : ��W�b���D
 ��, *1 .�T�&� .�P!& ., �\P�� �TD .�{�  �1 ,��q�& GS� ���P!& .��d�, N'��P!&

'!�� �T\ ,t{ �\��D- H�S� *�\ &=��^�D- H�S� ��Ph� �, ��Wk{?> 
G!���#� H��!'� :}&'����q N/��!�\ �);��q�5 23 54 9 3 2 5 3{J C��D')!& :�MN1 , :" v/���!�D �);��q�

��SW� �,L& nS� �'F\ %& GS�"? 
= 

�
� 
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= 
������
 �����: " ���T\ ���P��!�D ��)T)���]& Y �0S�W��� *'( ����T!& ���0�& �)�S��� G���#T!&

 Y �);��q� ,��SW��� .��, &'����\ .�/��!& ���,]& o)T)���& ,%& G��S� "��s�W!&� v/���!&
 "�{ N/�!& "��, %& C�D'(� .�, ���D "�a� *& &�U/{�  ,��SW� �,]& nS� �'F\

�|"? 
��� ��
 ���: "N1 :"s�W!&� v/�!& Y"? 

 .����K'��(� �S���1 .��D P���� .��D .T{���!& P��W� :%& K'��� Y :" } N/��!�\ �);��q�
&'��q{K�� , :�'F!& :  *'�'F� �,� ,"s�W!& ., HD *'TS�)� �, %& ��,1 ., H�

�A��+ �0W�/��� ,HS�U�"? 
*]'� ^]�A Y�: 

������:���!&� VU�  ��1 ? 
 ���
!:"�y&��& '�D ��1 ? 

G!�#� %& HT{U C�T�� .D& �u�E& ��[ K�� :"�);�q� �)#)T)���  H�!'� �d , ��q
p��T!& Y n!< �'�� .� ,C,��(!& �'� G!+ HS#�� .T! �< 'A� ,%& �q1 ., �y�k\ 

 PTa, �#W, P�� .�( ��T!&� U���!& .� HD� , G�!+ �0!��a\ �0!��{ .�T! �< H�r 
C,��(!& �'�"? 

��(!& .D& K�� : G!�#� H!'( =���uFD �)#)T)��  > '�A� j&'0R�!& ��W�& G!+ �U�[+
 H!'�� ��b#!& ^&`=&'��q N/!�\ �);q� > C�P)WT!& ^&` 'A� j�0WR!& G!+ �U�[+

,j�,'bF!&� ^&'AL& "A1� ]+ `��()�]& P��  fP$� ., "(  ,*�#T)$� �, &���\� 
HST� Y �0:� f`�()�& `�k �? 

U'[�� .D& K�� : �'F!��\ H!'��U� %& j���©D ^&Z0)��]&� ����!& Y �);�q� N1
 ,���| ~���{ ���, ����D t���a� *1 n��['�  ,^&'��� ���A� �)�@��  ,n��!< Y f'����q N/��!&

�T0�  g)\ �, ~`1 .�0�WR)!& .�/A Y ��,u\�? 
= 

�
� 
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= 

− Y �'F!& HSQ1� ,"s�W!& Y �'F!& GS� ]+ H(Sz� v�#!& `��� ] �'F!&� 
�UL& GS� p[�T!�\ ��! ,��:)�& ���D H�  �WF)� ^�T!& Y �y�F!& *L ;^�T!&? 

−����(!& .��D& K����  : .���D� ~uF!���D ��)T)���]& .���D o��Th H��aW��� H���1 `'b��(T!&�
)�]�D o�(� *1 ��,+ .�P�!& `�k�  *L "�s�W!�D �'F!& '�A� H�D �S�)�!&� "�s�W!& `��(

 ~uF!���D ��)T)���]& '��A� v&'b��!&� t��a!& �u��FD "��T#!& Y o��(� �1 �'��F!&
 ��T|� ^u�D� C��) � ��[ "�\ "�Q1 ��TA *&/�A� e'�0!& ���W�& ¡���!&� �PW!& K�L� 
 C��0h .��, K�L���  j���D'(#!& m��S{� U����!& m��Sq`� v���!& pb���� "����!& mD/��\

/��0!� j&'0R��!& C��0h .��, ¡����!&� j�0WR��!&*'��!'(� cSk��!& *���\ & :" .��, &�U/��{&
f���` H)W$�1 ���` g{�Q� f&'A H�)  e'A g{�Q .���Q V��!&"? 

*'!'(� &'��\� : "��! C��)  ��T0)�)  *r�  "�A�$!& P�D�#!&� �h��!& �!�#!& C�)  &�U/{&
 &/�A� H� uFD *'�ST#�� t�a!& *'�TS#� .�/�!& �0�S� v';�T!& HWR� &/0  *')�,

ST#� .�/!& .�!�;!& HWR��S� ���D *'? 
%& H�T{U P��T{1 ���,E& C��Q Y� : *���\ ��, .����T!�D� f���Q1 *��\ ��, ���P��!& .��

�A�D@  ���P!&� �A���  �PW!& H)�1 H0W[1? 
H�!'(D H��D�)\ Y %& �0��Q� .�/��!& .��()T!& C��Ty1 K��{ f/�A�= : C��Ty1 �0��, ����S#h�

*'���'� ������©D &'��\� &��Q �T! ���,@D *�P0� > x��� �b�!�W  .�(�!��D� j&'0R�!&
 G!�#� K�� j�0WR!& o P�=�b!�D &'Q&'�� ta!�D &'Q&'�� > G!�#� H!'��= ��\<&�

U�bDL&� NP�L& p!�1 v'(#�� ~�a�+� ��A&�D+ ��`�W�?> 
G!���#� H��!'� :}����q�&� ���P��!& p��  �0!���T�1 m��zW{ n���!�14 4 4 43 2 32 33 3 5 32 6 5 32 3 52 4 3{J C��D')!& :�MN1 , :

"f/| *' 'Q'T!& n�!�1��q�&� ���P!& Y ����k{ mWA< .�/!& �A ~uqL& "? 
��� ��
 ���: "N1 :�P��  ��L �0�S� �0! v&'d u  ,�0���k, mSzD"? 

H!'� n!�, pD1 .� :" }�0!�T�1 mzW{{K'(� , :�0!�T�1 mSzD"? 
= 

�
� 
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 v�a�Q1� ��A&��D+ �'��� `'�Td� `��� �'� �'� �0SW� ., .�/!& @W� �0�@� �!14 3 33 2 3 2 3 3 3 3 2 2 2 3 33 3 5 2 2 24 2 34 4 43 3 3 3� 4 4 43 � 5 34 44 9 35 2
���\ ���T  j�����W!�D �0S���U �0)���1 j�������T!&� .�P��,3 3 2 5 5 2 5 33 3 3 34 4 43 7 3 5 5 3 32 5 24 2 23 2 3 &'����\ .���!� �0TS:���! %& *5 3 2 3 5 34 43 2 3 4 2 35

 *'TS:� �0k��13 2 55 2 34 3 5 2 3=��>?  
}@W� �0�@� �!13 3 2 24 4 2 3 3 3{ �Wq 3 3}`���� �'�� �'�� �0SW� ., .�/!&2 2 2 33 4 4 9{ `'�A �'�� }`'�Td�{ 

 �!�Q �'�4 3}.�P, v�aQ1� ��A&�D+ �'��3 22 3 33 2 3 2 33 4 3{ g�#�[ �'� 2 3 25 3}j������T!&�3 34 2 5 2 3{ e��� 3 5
'��2 3 ��0SA1 N1 '�! �3 22 3 3 5}j����W!�D �0S��U �0)��14 3 7 3 52 4 2 5 5 2 2 3 3{ &'�SA@�  �A'D/��  j&Z$#T!��D 5 3 3 3 34 2 55 42 55 4 3 4 2 2
}�0TS:�! %& *�\ �T 2 35 34 2 3 34 3{ g��< ���D �5|/#� *@D 2 3 7 24 2 33 4 3 42 5}:� �0k���1 &'���\ .��!�2 53 2 2 53 3 2 34 3*'�TS3 5 4{ 

g�/!& v���U�D2 9 34 4 2 4=�>? 
                                                                                       

= 
G!����#� H���!'� :}*�������F!& ����A n����!�1�3 5 54 43 2 35 3 5 3{J C���D')!& :�MN1 , :" ����A n����!�1�

*����F!&���P!& ., �0�':aD ��q�& ��#� �0#�WD "? 
pWS#�!& K�� :"N1 :CD'�T!& j' � CD'(#!�D *'�'W�T!&"? 

��� ��
 ���: "v&'d �0�S� �0! "ba� �! ��L"? 
������ ��
 ���: "§���F!&¨ �D��!& ����  ^]�A *L ;n!<� ;�D�!& H��  N/!& 'A ,

H������, P��#D .��, %& P��0� �(���� ���! .��, H��aDU N/��!& *1 H��D %& ���,1 ���, o��z(� ���!� ,
"Q'�"? 

  
=� > G!�#� H!'� :}�0SW�� .�, .�/�!& @�W� �0�@�� �!12 2 24 44 2 2 3 33 4 4 49 35 23 3 3{J C�D')!& :��MN1 , :" &���F� ��!1

?�A���,`� �A���SA1 c�\ ,"��S! CD/�T!& �,L& ., ��SW� *�\ ., �q"? 
��F!& 'A @W�!& ,�F!& ., iq1 @W�!&� ,!� �q @W� "� @�W� ��q "\ �� , @�W�!& *L

���F!& ��F!& G�S� ]+ t�Sz� ] ,*@�[� g�zq H�! N/�!& ��F!& '�A� , ��0\uA�
��kh gzq� *@[ H! ��:� @W� �AP���� P�P��? 

= 

�
� 
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= 

 G�S� m�!` ���L ;*@�[� g�zq ��0! U��Wq1 e�(!& f/A .� ^�W�L& f/A m��\ �T�+�
�)!&P�� HR�zD �P�[ GS�� ,Hy��W�1 �Q GS�� ,%& �UP� K�T\ H�\uA+� ,H �b��+� H

 *1 �A�0�� �, HzF�� %& v&/� ., .�`'h'TS! c�'F)!& ., �0�  *1� ,.�T!�:S!
 K��� &/�!� ;g�zq� *@�[ ��0! *��\ &/!� ,.�!�L& ., o�� �, "�, �0�, o(�= i�(�

�0y©W�1 ., n�S�?> 
����
 ���: "f�\< G!�#� K'(� : ����!& *��k�� .�/�!& .�( ���T!& ^]��A j@�� ��!13 6 4 5

D H!'���D� H�D *��T�E& .� *'0��� ,%�=�0SW�� .�, .�/�!& @�W�>K'�(� , : ��,L& ��q
 .��, ���| "��{ &<���, ,�����,1 &'�!���q� ��S���U &'b��� .���{ ,�0SW��� .��, &'����\ .�/��!&w

?��)D'(�"? 
��hZ!& K�� :"&':#)�  �|'�/D ���P!& Y &'�SA .�/!& �q ��@� �!1"? 

x�a;!& .� :"'( ���T!& H�D ���#� �T, H!'�* :"}�0SW�� .�, .�/�!& @�W� ��@�� ��!1{ ,
C��&"? 

G!�#� H!'� :}�'� �'�� 5 4 2 3{J CD')!& :��MN1 , :"*� 'z!�D &'�SA1 .�/!& �'� �'�"? 
����
 ���:K'�(�  :" <+ ,��| p#���Q� �'�� �'�� ��q .�( ���T!& ^]��A j@�� ��!1

?*� 'z!�D �0��B1 �!1 ?N�,1 &'�!�q� ,�{'� p!'�U &'D/\8"? 
PTa, K��~�a�+ .D  :" G�S� %& i�� ��T�  H�,'� ��P�{� �'�� ��P�{ .�, *�\

PTa, H�W� *�k!� p�#� v�)�!& "A1 �\/� �,�  : ., ��! ¢�{ �,� �&U')!& "A1 .,
V�W� .D %& PW� .� ��`�{L& 

%& *1 ��T� .D P�W� .��− ¤− ]+ C��� c�!1 �0��  ��WS  H�,'� G�!+ ��{'� ��#D 
� ,%& G��!+ �A'�P��� ���,�� .�k��Tq ���0�  j����\� p��Q�#T!& �UL& Y mR��  P���

 pW� tS� �! ,&U'WQ �T�S{ �\/� �T�  �'� *�\� ,&��W\ &')� %& GS� &')�� ��D�W$!&
")� pW� ]+ p(! �T, ��\1 ^uW!& ., H,'� .,"? 

= 

�
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= 
�`�)� .� :"���Z$!& ., �#D �{'� *1"? 

 *���\< ,H��D�)\ .��, ������\ j����- Y �0{���[� �'��� �'��� Cb��� %& .���D P���� �������s 
 ,&'�)� ]+ *�`&`Z�� ] ��A� �0��  H��, K's� ,%& pW�! ����b� �P[� ,�A`�T��

�U'0R, ����\ j��- Y %& f�\< &/A� ,uQ@)k, �\uA %& �0�SA@ ? 
 H!'(\=C�- V��S! �A��S#h� �A����B1 "��!& &'D/\ �T! �'� �'��?> 

 H��!'(\�=c��!1 �0���  ���WS  H��,'� G��!+ ���{'� ��S���U1 P��(!� ���,�� .�k��Tq ]+ C���� 
*'T!�� �A� *� 'z!& �A/q@ ?> 

G!�#� H!'� :}`���� 3 3{J CD')!& :��MN1 , :" `'A �'��§`�� ¨���!�D &'�SA1 .�/!&"? 
K�� ,NPk!& .� :"���({L&� ���({L�D .T�!�D �,'� &'��\ &`�� *+ : ,K��,�!& p�A

 ,&���\� f'D/�  *-�(!& Y %& i� �TD �A�\<� �0:�'  �A��@  �0��@�� *1 f'!@��
v&/#!�D"? 

~�a�+ .D PTa, K�� :"p��SD �T�  `�� ��P{ ., *�\�−�S�1 %&� − &'���\ ���1 
H! K�(� ��Q ,%& *�` ., ���PW#� *�d�1 v�aQ1 &'��\� �D�� �,'� : �q-� *PTQ

H! K�(� :H! K�(� ��Q� ,`'TQ : &�P�{'� *1 �A�,@�  &`'�A �0��!+ %& �#W  ,^��0!&
] ,%& *��\/�� ��T�  �A�,@�� �! ,V��!& �S� .� &'��� *1� ,f��B �0!+ H#, &�PW#� 

n!/D ]+ �S�1 %&�"? 
 G!�#� K��=��(#!& ���!& �0�S� ��S�U1 <+ `�� Y� ? ]+ H��S� m��1 ^p�[ .�, U/�� �,

��,�!�\ H)S#h?> 
 G!�#� K���=U/�� pD&/� *�\ c��  `�� mD/\ ? &��Q�Q ��a�U �0��S� ��S��U1 ��+

 Y�T)k, �a� �'� ?�#(�, "F� ��$�1 ��@\ V��!& �Z��?> 
 G!���#� K�����=C������ ���Q�Q �����D &'�SA@��  `���� ���,1� ? K����! oW��� �0���S� �A�F���

C���q "F� ��$�1 ��@\ G��Q �0�  �'(!& e�  �,'k{ ���1 C���Td�?> 
= 

��� 
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= 

G!���#� H��!'� :}`'��Td�3 35 3{J C��D')!& :��MN1 , :" �!���Q �'����§`'��Td ¨ &'���SA1 .�/��!&
�DCa�b!"? 

V���W� .��D& .��� :p��W�!& �a!���Q *1�  j���, H���+ ���d ,H��D &'�,©��  H��,'� G��!+ %& H���#D 
 ,�!��Q H��1 �A�q@�  ,�0��!+ H��#D� �a!��Q %& G�{@�  ,�u�E& .� fP#D &'#h� 

&'!��� f'D/�  : *1 %& K@k�  ,.��`�b�!& .�, m��\ *+ C��©D ���)y�  ,�!��Q j��, P��
C���!�D %& �A��@  ,C�©D �0��@�%& �0�SA@  ,�A��(�� HD &����  ,"? 
K��� ~�a��+ .D PTa, .� :" `'�Td j��T� ,��A�,1 G;�(�� &`��� %& n�SA1 ��TS 

 �A`�k�  �0� �TS  ,%& GS� &')� �d &��R)�&� &'SD�  �UL& Y &'�SF)��  ,�AP#D
�a!�Q �0�!+ %& �#D ,%& ��B &�PW��− ,�Wk� �0z��1 ., 'A� ,�D�� �,'� &'��\� 

� e��(!& N`&� '�A� ,���� G�!+ ��$a!& �0!����, m���\� ,]'��U �#�', �0S; 1
 ,�D��[ ��,uB �0��!+ %& H�#W  ,��R!&� ��$a!& .�D �T�  ,u�, �R� C���Td n!< .�D�

*'�#;)k, "�S� ]+ P{1 �0�, H#W)� ] �\� �T[ G){ %& G!+ �A��P "? 
& .��D ��T�  �U'0R�, �0�\�k�,� ,`��� P�#D `'�Td m��\� N`&� G�!+ ��R�!&� ���$a!

 %& K'�U �, P�� ,H!'{ �,� e�(!& � G�!+ g�A&< '�A� ,�0�\�k�,� �A&��� GS�
ok� C�� x'W�? 

 G!�#� K��=.�Td�h �AU��` Y &'aWQ@  Ca�b!& &'TS� .�/!& /q1�?> 
 G!�#� K���=.�Td�h �AU&` Y &'aWQ@  C�h�!& ��/q@ ?> 

− G!�#� H!'� =C�h�!& ��/q@  >�!& K����hZ!&� ^&� :�P�PR!& C!Z!Z!& pA? 
−pz�(�R��!& K����  :N1 ,P�PR��!& v&�z���]& p��A C���h�!& : �UL& ���| m���hU

&P�P[ �D&�z�& mD�z�&�? 
�� ��, ]� : �0�SA@  �0)a� ., �UL& mD�z�& �| ��Q �T! nST!& *1 �A�:!� 

�#�Th �T| %&? 
= 

��
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= 
H#, .,� �a!�Q %& G$��: 

 G!�#� K��=���,1 ^�h �TS ��, CT{�D H#, &'�,- .�/!&� �a!�Q ���$� ?> 
G!���#� H��!'� :}��A&���D+ �'����3 34 2 4 4 2 33{J C��D')!& :��MN1 , :" &'���SA1 .�/��!& ��A&���D+ �'����

CT#�!& gSkD"? 
 .�K�� "(#, .D PTb!& PW� :"p�#� �WA� m#T� : ��A&��D+ ��k�, �\/�� ,HW�, .D&

pW�!&� �F  U��!& Y f'(!1 �, P#D H,'� Hh�q1 .�{  ��A'q1 H�#,� �U��� H�1�,�D �
'!−�b, &'�SD �d ��R!& �U1 G!+ �0h')  "? 

 �:�&� ��0�S, n�SA1� ,�0��S� ��A��:!& j&Z$#T!��D fP��1� �0��S� %& f�b� c�\
%& H�#! ¡�#��!& �'\ .D *�#�\ .D <��T�!&? 

− �A'�P�� �'�� G�!+ ^�h H�1 .�D� ,����\ j��- Y H,'� o, H)b� "�Q��� %& �\<� 
+ �'�� Cb�(D �D'ab�, H�!'� Y j'W��#!& �U'� Y P�{')!& G!= *�� 'z!& �A/�q@ 

*'T!�� �A� >.�T!�#S! C�- �A��S#h� C���k!& v�aQ1� f���$�@ = >��A&�D+� >N1 :
 ��A&�D+ ��S�U1�=*'�TS#� �)��\ *+ ��! ��q ��!< f'(�&� %& &�PW�& H,'(! K�� <+ ?

(SF�� ���d�1 %& *�` ., *�PW#� �T�+�� + *' > H!'� G!+= ]+ H�,'� v&'�h *�\ �T 
U��!& ., %& f�$�@  f'��{ �1 f'S)�& &'!�� *1?> 

 Y ^&�#R�!& �U'�� Y H�,'� o, ��A&�D+ Cb� C,L& f/A GS� 'S)� *1 H�W� %& �,1 P��
 H!'�= ��A&�D+ @W� �0�S� "�&�=� > *�PW#� �, H,'�� H�DL K�� <+=�� > P�W#� &'!��

�  �,��Q1 .��\�� �0! ":=�� > *'�P�� <+ ���'#Tk�� "A K��=�� > ���'�#��� �1
 *��;� �1=�� > *'�S#�� n!/�\ ��^�D- ��Ph� "D &'!��=�� > �)��\ ��, �)�1�� 1 K���

 *�PW#�=�� > *',P�L& �\��D-� �)�1=�� >.�T!�#!& vU ]+ p! �P� ��r ?> 
G!�#� H!'� :}.�P�, v�a�Q1�3 3 2 33 2 3 4 3{J C�D')!& :��MN1 ,: " &'��SA1 .�/�!& g�#�[ �'��

CS:!& �'� v&/#D"? 
= 

��� 
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= 

"��(, K�� :"p�#� :g�#[ �'�"? 
K�� NPk!& .� :"%& *+− ¤−C���L& v�a�Q1 G!+� .�P, G!+ �W�#[ �#D  : p�A

 ,f'D/��  �A��P�  ,*�'�!&� "���!& *'kFW� �A��\ o, &'���  ,�$R!& ., C;��!&
�0! K�(  : ,H�S� &�`U �,� ,*-�(!& Y %& �\< �,v&/#!& f'!@� &'D/\� &')� �TS "? 

 G!�#� K��= P�� f���B H�!+ ., ��! �, %& &�PW�& �'� �� K�� �W�#[ �A�q1 .�P, G!+�
 ]� �A^���[1 V���!& &'k�FW� ]� *&Z��T!&� "���!& &' �@�  ���DU .�, C���D ���^�h

.��,�, �)�\ *+ ��! ��q ��!< �0{uQ+ P#D �UL& Y &�Pk��?> 
−�TS#!& �#D �SB�  &/�A� ,G��', P�#D *�\ �W�#[ *1 ��Z  ,.�qU�T!& �#D� ^

 �U'�� Y *-��(!& j���- H��S� m�!` P��� ,G��', "�W� �W�#�[ *L ;��SB H��1 n[ ]
 Cb��� �'�� Cb�� ��\< ��T! f/�A �&���L& �U'� Y %& *L ;�A��B� f/A �&��L&

 C���& j���& Y n!< P#D K�� �0,'� o, g�#[� '!� �!�Q� `'A=���#D �d .�, 
�������©D G���', �AP��#D > "����!& ^]���A P��#D %& j����©D G���', ���#D *1 G��S� KP�� 

��:#!& *-�(!& i� 'A �T\ ,�0T,1�? 
− �`P#), e�q1 j��- Y %& �\<� − �U'�� Y ª@�� �T\ §j&��$a!&¨ �U'�� Y� ,
§^&�#R��!&¨ �U'��� Y� ,§� ¨ n��!< ����B�− v�a��Q1 G��!+ �;���1 "���U1 �W�#��[ *1 

ª@�� �T\ ,C��L& H!'� Y =.�S��T!& C��L& v�aQ1 v/\ >*'��S)F, ^��TS#!&� :
 �1 ,�P�{&� C�,1 G�!+ "��U1 g�#�[ *'���  �0k���1 .�P�, �A C��L& v�aQ1 "A
 &/�A ?.��),1 G�!+ "��U1 P�� g�#�[ *'��  ,e�q1 C,1 C��L& v�aQ1� C,1 .�P,

�W#� &'���\ �P�{&� C�,1 ��1 GS� �S#!& "A1 ��\1� ,^�TS#!& .�D ���#, �uq *�P
N1 ,C��1 : �0Wk��D ���, �A�T�� %& *1� ,���)S, &�$[=.�P�, > G�!+ �0 ���1 ���,�

���PW#� p)!& C��L& ? �0)�[& .�T,� f��k���� HF�U�� Y ���\ .D& &/A CabD �Zh�
���#, �uq 'A� ,C��Th� �`�)� *�),1 ��1 H��? 

= 

��� 
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= 
−���\ .D& K��  :�T!& *'��F�� "�Wk!& *'#z(� &U��\ .�P, "A1 *�\� *�P�W#�� ,�U

 V���!& 1'��1 .�, &'���\� ,��| C��)S, C;��B ��0!'{ n��L& .�, ��$[ GA� ,C��L&
 CS,�#,؛ *'# P��� P�y&Z!�D *�/�q@� ,��T0�  *'��z�� ,*&Z�T!&� K���T!& *'kFW� 

����!�D? 
 �`��W� G�!+ �A��P�  �uk!& H�S� g�#[ %& K'�U 'A� �0�, uhU �0�  %& �#W 

,H! n��[ ] fP{� %& V���!& ��FD ., Ca�W(!& "��� L& f/A Gs�#� .� �A��� 
 G�){ ,�A���\& ��\� �0;#D HD .,©  ,�����s� �0SW� Y �0! �0) �q+� �A^��[1

P�Ta!& p!'!& 'A� ,P�PR!& V@W!& �| %& "{1? 
G!�#� H!'� :}j�����T!&�4 43 3 2 5 2 3{J CD')!& :��MN1 , :" ��| mWS(�& .�/!& '! �'� e��

!�� U�b "�$� ., �U�${ &��z,1� ,�0S �� �0�"? 
"��(, K�� :"p�#� :p�#� ,j�D/�T!& :C#DUL& e�(!& '! �'�"? 

�����hZ!& K����� :"}j�������'T!&4 43 3 5{ : o���Th=C�������,2>N1 ,�UL& ����| m�����)y& , :
'�! �'�� ����+ K��(� ,m�WS(�&4 ? n��!�0S! K'�(� ���T\ ,n�SA1 .�, o���Th ���+ K���(��3 4 2 5 2 53 4

��P!& H�S� mWS(�&�"? 
H�!'� �`��)� .� :" }j������T!&�{K���  : "�#$  �0��U1 ��| m���)y& ,'�! �'��

�0S �� �0�!��"? 
K��� V��W� .�D& .�� :"K���� *����� ���1 .�� '�! �'�� G�S� %& "���U ��!� ��T! :

K��� H����D .��D� H��D H����� "#h� ,t��z!�D H���D ��q@  :} *'���0� H�,'� f^��h�3 35 3 5 32 2 5 3 35 5
H�!+4 2 3 4{ ?K�(  :+ *}p���� p�  *�Z�F� ]� %& &'(���  ���! �0s1 .A p���D ^]�A4 4 42 3 3 93 5 54 2 5 5 9 3 5 23 33 2 53 3 5 33 3 4{ ,

H!'� G!+ :}P�P[ .\U G!+ N�- �14 3 2� 5 3 4 4 2 3{"��h H�!+ m�)!�   −�uk�!& H�S� −K��(   : ]
 g�\�� &'(Sz���  ,�0����1 ��Ts &'��` ��TS  n��!+ &'Sb�� .�! n�DU "��U ��+ cF�

{ ,�;��#D �0;�#D&'!���(  v��W!�D .�/��!& G��!+ &'��h�q G��) : �a���1 P���� .��, �\�����h
= 

��� 
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= 

K�� ,��U�bD1 mkTs ,V��!& : ,C���PT!& &'�Sq` G){ �;#D �0;#D g\�� &'(Sz�� 
 ��d ,^�Tk�!& 'h Y ��z!& j'Q *'#Tk�! ��+ G){ m# �  ,"�S!& �'h Y *�� 

K�� ,H)�SA1 C\��)y]& H)D�Q1 .T  ,�0�S� mWS� :H#W�& �0�, ��q .,� ��{ �${ 
K�� ,HS)(  *�\ :�TS   ud .A� H���WD '! �0�, ��q� 

 .��� ��0! K��(� .��� �AP��� m�h�F  �0� P�  e���!& m���, ,��R�!& .�, ����, ¬SD
K�� ,CDP!& :K'�(� V�W� .D& m#T� :K��� ,���DU : ,��q- �����, ¬�SD G�){ t�Sz�& ��d

�0! K�(� .�� �AP�� mh�F  ,�0� P  e��b!& m��, :��� ,C��BZ!&K : .�D& m#T��
K'(� V�W� :K�� ��'B� :Gz�'!& ��B tW� �!�"? 

H��!'� Y p!/��0!& .��� :" }j�������T!&{K���� , : ,���,�`&` j�������T!& ,o��DU1 .��A
�,'D�Q� ,&U',��� ,��P��"? 

G!����#� H��!'� :}j������W!�D �0S����U �0)���14 3 7 3 5 52 54 2 5 5 2 2 3 3{J C��D')!& :��MN1 , :" �0S����U ��^����h
�A'D/�  j&Z$#T!�D"? 

(, .�H!'� *��{ .D "�� :" }j����W!�D{p��#� , : Ku�a!& .�, %& KZ��1 ��, ,j����W!&
�&�a!&�"? 

G!�#� H!'� :}�0TS:�! %& *�\ �T 2 3 35 34 2 3 34 5 3{J CD')!& :��MN1 , :"�TS� %& �0�SA1 �T "? 
����
 ���: "f���d "h K'(� : ]+ ��0�SA1 H��1 ��\< p�)!& ��,L& f/�A %& nSA1 �T 

 �0,&�hrD ,��0! %& ., �TS� ] ,v�(#!& ��:� %& ., �0��(a)�&� ,�0k��1 �0TS��8
 Y "�Sq ] ����{ %& *L ,"�A1 ��0! '�A ., ��B Y CD'(� f���d "h H�, �#�� ]�� 8 8
 %& C�b�#TD �0k��1 &'TS� �0�SA1 .�/!& �'(!& .�!� ,f��P(� Y @zq ]� ,f��DP�

��|U �0���S� &'zF���1 G��){ ,HS���U �0W�/����� v&/��#!& C��TS\ �0���S� m��(a  ,�
&'D/# 7"? 

��hZ!& K�� :"KP� n!< *1� ,�0��(a)��D �A��+ HW�/#� *1 f���d "h %& �S�14 9 5 3"? 
= 

��� 
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'�,�T!&�5 4 2 5 2 3 .�� *'�0��� ���#T!��D *��,@�� �#D ^��!�1 �0;#D j��,�T!&� *4 3 5 23 3 32 3 3 2 2 3 2 5 2 32 33 3 3 34 4 45 3 5 5 5 2 52 24 2 � 3 5
 �0T{���� n��!�1 H!'��U� %& *'#�z�� ��\Z!& *'���� � 3ub!& *'T�(�� ���T!&5 5 2 3 5 3 5 55 3 3 3 5 3 3 9 33 4 4 43 3 25 5 5 5 53 3 3 5 3 33 33 9 2 4 2

 ���{ Z�Z� %& *+ %&� 4 3 � 34 3 59 4=��>? 
} .�� *'0��� ���#T!�D *��,@� �#D ^��!�1 �0;#D j��,�T!&� *'�,�T!&�2 2 3 3 2 2 3 2 2 3 33 2 23 3 32 3 53 3 3 34 4 4 45 3 5 5 2 5 52 2 24 2 3

 �0T{���� n��!�1 H!'��U� %& *'#�z�� ��\Z!& *'���� � 3ub!& *'T�(�� ���T!&2 5 2 3 5 3 5 55 3 3 3 5 3 3 9 33 4 4 43 25 3 3 5 3 35 5 53 9 2 2
Z�Z� %& *1 %&4 3 9 3{fZ$#� ] 5 24 5 3 fP���� fP�� ��$�+ .� ^p[ 4 3 3 3 3 22 32 2 3}���{4 3{  ����[ o;� ]8 32 3 3 3

HSa, Y ]+9=�>? 
                                                                                       

= 
G!�#� H!'� :}*'TS:� �0k��1 &'��\ .�!�3 2 55 2 34 3 5 2 32 53 3 4 3{J CD')!& :��MN1 , :" ��A &'���\ .��!�

C�!�FT!&� g�/�)!�D �0k��L .�T!�:!&"? 
��'#�
 ���: "�0�S� fU�� `'#� "? 

H!'� Y V�W� .D& .� :"}*'TS:�{K�� , :*��;�"? 
NP����T!& K�� :"�S:!&�  :���\< �, : '�0  ,H#��', ��B Y ^pR!& o�� 'A− %&� 

 �S�1−K��  : �0k���1 %& o��� *1 ] ,�0#��', ���B Y �0k���1 &'#�� .�/!& �A
&'S#$� �!� ,%& ��B &�PW� ��L ;o�'T!& n!< 

 ,%& ����! �A'TS��1 ��{ ;�0k��1 &'TS� .�/!& �0  ,% .�T!�� .�b!�q �0k��1
 *1 '��A �0#���', �0#���� *L ;�0#���', ����B Y �0#���� n!/��  ,H����` &�P��W��

H! CT!�� ,% Cb!�q �A'S#$�"?  
=� > G!�#� H!'� :}��#D ^���!�1 �0;#D j��,�T!&� *'�,�T!&�� 2 3 2 5 2 3 33 35 2 5 54 4 43 5 2 25 3 52 23{J �D')!&C :��MN1 , :

"�#D U�b�1 �0;#D H!'�U� %�D j��,�T!&� *'�,�T!&�"? 
 ��ab!& Y ^�h=H#D�Q1 .�D nW[� ,�;#D H;#D PR� *��W!�\ .,�TS! .,�T!&? 

 �;�1 ��ab!& Y�= ,P�{&'!& Pk�$!& "��T\ ,�0T{&���� �A`&'�� Y .��,�T!& "�,
= 

��� 
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= 

�0k!&� GTa!�D Pk$!& �y�� H! G�&P� ';� H�, G�)[& &<+?> 
"�T[ .D �;�!& K�� :".,�T!& ��k�� :%& v&/� ., .,- H�+"? 

K�� �`�)� .� :" }*'�,�T!&{*'!'(� &'!&� �, %&� U�0�!&� "�S!�D *'h�$#!& �A , :
�0! g�$)�& G){ ,��DU ��DU"? 

K�� %& PW� .D ���h .� :pW�!& m#T�−�S�� H�S� GSQ −K'�(�  :§ *��h��0T!&
#D ^��!�1 �0;#D U�b�L&� ., ^�()#!&� ,���� ., ^�(Sz!&� ,��q�&� ���P!& Y �

��q�&� ���P!& Y �#D ^��!�1 �0;#D ,c�(d¨"? 
G!�#� H!'� :}���T!& .� *'0��� ���#T!�D *��,@�4 3 3 32 25 5 3 5 52 24 3 2 3 3 23 34 4 2{J CD')!& :��MN1 , :" *��,@�

pQ�#T!&� ���!& .� ��'0��� ,�!�b!& "T#!&� *�T�E�D V��!&"? 
& Y� f/�A C����q *L ,����T!& .� .�A��!&� ���#T!�D .��,¯! f�A�� CS�;  C��

 .�� m�SF� &<r�  ,%��D ����T�+� ����T!& .�� ��0��� ���#T!�D �A�,@D Cs'�, C,L&
C���F!& nS� �0�, mWS� ���T!& .� �0��� ���#T!�D �A�,1� %�D ���T�+? 

p!&Z�!& K�� :�D *��,@�� ��@�D .��,��T!& m�#� P�(  ,����T!& .�� *'�0��� ���#T!�
 .��,���T!& ^]���A .��� �U���q �����T!& .��� p��0�!&� ���#T!���D ���,L& ���$A N/��!� 

C��& f/A Y .��'#�T!&?  
H��!'� *����{ .��D "����(, .��� :"}���#T!���D *��,@���{K���� , : ,���|U C����zD *��,@���

}���T!& .� *'0���{K�� , :p�#� ,H)�b#, .� *'0��� :��|U C�b�#, .�− ¤−
"? 

H!'�G!�#�  :}� 3ub!& *'T�(��3 9 33 5 4 5{J CD')!& :��M? 
 �0s��R��D ��()k��, H��h� G��S� �ub��!& *'��T�(� ����1 .��,���T!& j����Q .��,� N1

 %& K'�U .� ^�h �T\ ���Wa)k,� ���\U1��? 
��'#�
 ���:"(� �!  : `��$, ��0�  p���� ] H�L ,�ub!& *'�@� �1 ,�ub!& *'S#��

= 

��� 
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= 
  ,��A��:!& ��U'bD *���E& ����Wh&�� ����\U1 ���T�rD &�A��� ��0),��+ ,�ub�!& ����r

 H�!'(� ��, �DP��� ,�0�  gS(!& U';{ 'A� ,�0{�U C,��rD ��s�D �0),��+� ,�0s��[�
�0�, HS#���? 
N�AZ!& K�� :"�0),��+ :�0)�'! �TF!& j���L& pSb� *1"? 
��hZ!& K�� :"�T�E& Ca�Q �0����  K�1� ,�0���  o�T$D �0,�T� �0),��+�  ��| *�

n!'(\ &/A� :G��#,� ,H��'({ "�T#!& Y'� H�+ HS��@� ,H�!� N/!& HTS#D �y�� *u  :
}*'T�(�{�,L& �&'� &/A n!'� ., "? 

G!�#� H!'� :}��\Z!& *'����3 3 9 23 5 5 3{J CD')!& :��MN1 , :"��\Z!& *'z#��"? 
−^���)�E&  : G!���#� K���� ^���z�E& '��A=S;��  .��, ������- .���! %& P��A�� .��, �0���,� H

.�Pb�!?> 
−��\Z!&  :pA :CQ'bF, C0h �1 C�y�z! ,�'bF, K�, Y gh&� UP�? 

n!/D m�T�� : G!�#� K�� �T\ ,K�T!& g{�Q p\Z�� ,K�T!& p\Z� ��L= .�, /�q
.��� n�uQ *+ �0�S� "Q� �| �0�\Z�� �A�0z� C�PQ �0!&',1> p�\Z�� "�D ,

^�qE&� ��y'!&� CWaT!& �R)�)  ,HS\ oT)$T!&? 
−& K�� N�&�! : ,��#D ^���!�1 �0;�#D *'��D .��,�T!& cQ� �T! G!�#� H�1 �S�&�

 K��(  H�! ��R�!&� ��k�)!& e�$, N�$� �, fP#D �\<= *'�0��� ���#T!��D *��,@��
H!'��U� %& *'�#�z�� ���\Z!& *'������ �ub�!& *'�T�(�� ���T!& .� > f/�A �\/� 

���T!�  ,t ���T!& .�, .,��T!& Z��T)� ��| p)!& CkTF!& U',L& %& H��Q� ��, G�S� t 
H�, P;!�D .,�T!&� ,���#T!& .� G0��� ,���T!�D �,@� C,P()T!& C��& Y G!�#�? 

H�, P;!�D .,�T!&� "k�!& ., �'� o, ]+ �ub!& G!+ �'(� ] t ��T!&�? 
 K��� �T\ j�Wh&'!& �y��� ��\Z!�D "FW� t ��T!&�=�0�P��1 *';�W(�� > *'��,�T!&�

t ��T!&� ,��\Z!& *'��� c�SF)� H��r  `��0$!& G�!+ C�U�k�T!�D H!'��U� %& f�,1 &<+ 
= 

��� 
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 ��0�  .�P�!�q U��0�L& ��0)a� .�, N��$� j��h j��,�T!&� .��,�T!& %& P��3 3 3 3 2 2 2 3 3 3 34 4 4 4 4 � 4 4 4 43 5 5 52 33 2 3 34 9 3 2 2 32 2 5
%& .��, *&'���U� *P��� j����h p��  C��W�s .\�k��,�4 3 3 3 3 3 7 3 34 4 4 4� 32 34 � 2 9 8 3 3 ����:#!& �'���!& '��A n��!< ���W\1 5 54 43 2 3 32 25 3 35 3 2 3

=��>? 
} ��0�  .�P�!�q U��0�L& �0)a� ., N�$� j��h j��,�T!&� .��,�T!& %& P��3 3 3 3 2 2 2 3 3 3 34 4 4 4 4 4 43 2 33 2 3 34 9 3 2 2 35 52 2

                                                                                       
= 

�0�, P;!�D *'�,�T!&� ,n!/D %& H�Q� �T\ f��B �W��� Hk��D? 
G!�#� H!'� :}H!'��U� %& *'�#�z��5 53 5 3 3 5 33 3 4{J C�D')!& :��MN1 , :" H!'��U� %& *'�#�z��

p�� �,1 "\ Y"? 
^�z� K�� :"K'��!& C��s :!&� v�)�!& ��W�&C�k"? 

p0�!& v��)h&� �,L& "#  C��z!&�? 
 ��Pa!& Y�=GD1 ., ]+ C�$!& *'SqP� p),1 "\??? 

 K��� �=�)#z)�& �, H�, &'�@  HD ����,1 �,� ,f'W�)h�  H�� ��)�� �,?> 
 p�W�!& H�D ���,1 �, "#  p�W��  � G�!+ �k�(�� H�D ����,1 ��,� ,C��z)��]& UP�� G�S�

.�Tk�: 
K�L& �k(!& : ,j�Wh&�H\U�� g��#�� HS��  v��� &/0 ? 

���b!&� ,��\Z!&� ,�ub!�\? 
¡��!& �k(!& :�0\U�� g��#� ]� �0S��  v��� f/0  ,j�Wa)k,? 
G!��#� H!'� :}%& �0T{���� n��!�15 5 5 2 35 3 3 3 4 3 5{J C�D')!& :��MN1 , :" %& �0T{���� n��!�1

H)�h �0SqP�� HD&/� ., �A/(�� "?  
G!�#� H!'� :}%& *+3 9 4���{ Z�Z� � 4 3 � 34{J CD')!& :��MN1 , :" ���{ ,H�S, Y Z�Z� %& *+

H,��{1� H��#��R� Y"? 
H!'� Y C�!�#!& pD1 .� :K'(� ���{ Z�Z� :f�,1 Y ���{ �()�& &<+ H)T(� Y Z�Z�"?  



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

*P� j��h p  CW�s .\�k,�2 3 9 3 3 7 34 43 3 3{ C,��+ 3 3}��W\1 %& .�, *&'��U�3 2 3 32 3 4 2 4{ ��:�1  n�!< .�,
 HS\}<��:#!& �'�!& 'A n!=�>? 

                                                                                       
=� >  G!�#� H!'� :} .�, N��$� j���h j��,�T!&� .��,�T!& %& P��2 2 3 3 3 34 � 4 4 4 44 3 9 3 2 2 35 52 2 5 3U��0�L& ��0)a�5 3 3 22 3 2 4 3{ 

JCD')!& :��MN1 , :" .�, N��$� j��h H!'�U� %�D j��,�T!&� .��,�T!& %& P��
U��L& �AU�$[1� �AU'b� ma�"? 

����
 ���: "f��\< G!��#� K'(� : H�D &����1� ,H!'��U� %& &'�P�Q .�/�!& %& P���6
��$� .���k��D ,^�k���!&� K���h�!& .��, ,%& P���� .��, H��D ^���h ��TD� �AU�$��[1 m��a� N�

U��L&"? 
n!�, 'D1 K�� :"p�#� :�AU��1 �0S��1 N�$� .\�kT!&"? 

H!'� ,PA�$, .� :" }j��h{K�� , :�y&'{"? 
 ,NPk!& .�" }j��h{K�� , :.���kW!&"? 

mS� :=j��h >v�#!& C�! Y C�$!& ,C�h oTh : .$� C�)ST!& fU�$[1 *L ,*�)kW!&
G�S� C�$!& ~us+ ^�h� ,H�  "q&P!& H�!'� Y *-��(!& Y *�)k�W!& = ��T\ �A���'SD ���+

C�$!& v�aQ1 ��'SD > H!'� Y� ,*�)kW!& N1=Hk��! �!�� 'A� H)�h "q`�?> 
�uzQ]& Y �,1� : *<1 ]� j1U .�� ]�, �0�  ,Hy��!�L %& �AP�1 p)!& U&P!& p0 

�RD gS� GS� �zq ]� m#T�? 
− G!�#� H!'� =j��h >j���$!& *1 GS� "�!` G!��#� K��� ��T\ ,�'��1 = ���q .�T!�

*�)�h HDU ��(, > G!��#� K�� �d=*��)�h ��T��` .�,� > K���� �= C;�  .�, *��)�h
�T0�  �,� �T0)��- gA< ., *�)�h� ,�T0�  �,� �T0)��-?> 

−.��T��� .�D& ��R!& K�� = :j���h > `&� E��D K��(� �����{1� ,oT$!��D=C��h> &<r�  ,
t��Sz, ���| `&�T!���  `&� E���D m����\ �&'���1 ���| `&�T!���  oT$!���D m��S�� &<+� ,����$!& 

j��$!&? 
= 

��� 
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= 
=U��L& �0)a� ., N�$� >N1 :�AU�$[1 ma� .,? 

−N�'$!& .D& K��  :�0�U1 ma� ., ] �A�$[ ma� ., N1? 
−U'[�� .D& K��  : ^p�[ n�!<� ��0!uq Y f���T!& *����h j��$!& .��a, "T\1�

 ,�����T!& ����1 .�, H��1 GS� �0S\ �RW!& oT)h& *L� ,����a!& C�#�Ws ^��T!& Y *L
&/�/! ���[� �#�PD &�:�, e�� ����!&? 

−��(!& .D& K��  :U',1 GS� KP� &/A�: 
�����:�0�  U��L& `'h�  ?¡��!& :C���&� ] C��U�h ��1 ?C��!��!& : �0 ��B m�a� ���1

���P!& U��1 Y `'0#T!& 'A �T\ �0����kD� �AU'b��? 
−�Tk� ^�h U��L& f/A�  G!�#� H!'� Y �0)= U��1 �0�  *'()T!& P�� p)!& C�$!& "�,

 U��1� .�DU�RS! �/! �Tq ., U��1� HT#s ���)� �! .W! ., U��1� .�- ��B ^�, .,
G�b, "k� .,?> 

−`�Pq1 ��B ., N�$�� ,i(�� ]� g;�� ] U��L& f/A� ? 
−C��'�!& Y ��(!& .D& K�� : 

q�����C n!������%� ������4 ^ �������V�F3�  
 

����HW�f�����c�
 ������ �FB#�����$ W�,�  
 G!�#� H!'� :}�0�  .�P!�q3 34 4 4 3{J CD')!& :��MN1 , :" �0��� K�Z�� ] ,&P�D1 ��0�  .��\�,8

�0T�#�"? 
��Wh .D P�#� .� :}�0�  .�P!�q3 34 4 4 3{p�#� , :*'�'T� ]"? 

NPk!& .� :" }*�P!�q �A{ :&PD1 &P!�q"? 
p�k�!& K�� :"N/!& �y&P!& ^�(W!& `'SF!&� PSF!&oz(�� ] "? 

N�'$!& .D& K��� :"`'SF!&� :H! ��z(�& ] N/!& �y&P!& ^�(W!&"? 
G!�#� H!'� :}*P� j��h p  CW�s .\�k,�� 2 3 4 4 49 3 3 7 3 38 3 3 3{J CD')!& :��MN1 , :" C�k�{ .\�k,�

C,��+ j��h Y U&�(!& CW�s ^��W!&"? 
= 

��
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= 
����
 ���: "K'(� :C�W�z!& .\�k�T!& f/�A� ,CW�s ��'��k� K���,�8 �0��Q� p�)!& 
 ,f���d "h}*P� j��h Y{"? 

N'�W!& K�� :" ,CW�s K���,}*P� j��h Y{N1  :K�(� ,C,��+� PSq .���kD : *P��
HD ���1 &<+ *��T!�D"? 

G!�#� H!'�� :}CW�s .\�k,�8 3 7 3 33 4 3 3{J CD')!& :��M.�0h� "T)a� ,: 
��������:!&� ���T{L& j'�����!&� ���!�S!& .��, U'b��� C��W�z!& .\�k��T!& *1  P��h�DZ

�A&'$!& f/| C��W, �;qL&? 
K�� .ka!& .� :" xU��W� %& v��)\ Y C��- .�� ����A �D1� .�b{ .D *&�T� m!@�

G!�#�� :}*P� j��h Y CW�s .\�k,�{mz(� ��WF!& GS� ]�(  , ! K'��U ��!@�
 %& �K�(  : U&` "\ Y ,^&�T{ C�'��� ., &U&` *'#W� H�  ,�!�! ., C�$!& Y �b�8 �

'#W�&���� *'#W� m�D "\ Y ,^&�;q �`�,� ., �)�D *8 8"? 
 ���
:�0�  ��#!& g�z� p)!& .\�kT!& ��1 ? 

=CW�s .\�k,� >N1 : `�W#! jP�1� m�k{� m �q� P� ,U&�(!& CW�s ,^��W!& C�k{
 .\�k�T!& j]- .�, m#Th� ,�0S�(,� �0!Z�, v�s� ,�A-�, v�s P� ,.�()T!& %&

'  G��T)� ] �, C�!�#!& C���B Y �� �B ��0! P��1 P�� G!��#� %& *+ G�){ ,*'��T)T!& H��
�A�A�� ., �0�s�D� ,�0�s�D ., �A�A�� e�� ,.ka!&� ^��b!&? 

 ,v'�S(!& ��0�!+ �Z���� ,V'���!& �0�!+ .�k� *@D t�({ p)!& ,C(��L& .\�kT!& f/0 
�&�UL& �0! ~�)R��? 

− C���'W�!& ����`�{L& � *&���(!& Y j���\< p��)!& .\�k��T!�   � ,U'b��(!& �&'���1 C��dud
���F!&� ,���!&? 

 G!�#� K��= "�T�� .�,- ., ]+ G�!� ��P�� ��D�(� p)!�D �\`]�1 ]� ��!&',1 �,�
*'�,- j� ��!& Y �A� &'ST� �TD c#;!& ^&Zh �0! n�!�@  �a!�Q?> 

= 

��� 
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= 

 .T{�!& `�W� ^&Zh Y K���= C��a� ��0�  *'�(S�� &���Q ��TD C ��!& *�Z$� n�!�1
�,u��?> 

� j� ��!& f/A ��Q&� G!�#� K��= ��B �0�'  ., ��B �0! �|U &'(�& .�/!& .�!
`�#�T!& %& cSF� ] %& P�� U��L& �0)a� ., N�$� C��W,?> 

−���\ .D& K��  : �q1¤ U'b�(!& p�A� C��$!& Y �� �B ��0! *1 ^&P#k�!& f`�W� .� 
 C(A�R!& N1=C��W, ��B �0�'  ., > j���W, ~�Ws ~'  ~�Ws j�� �qZ, j�T�a,

j��!��? 
− >�,��q C�$!& Y *1 G!�#�� xU�W� ta!& ���q1 P��? 

 G!�#� K��=���F!& Y j&U'b(, U'{?> 
 ��0!'s ,C� '$, �P�{&� ��!�! ., pA "D ,�!�! ., p0  ,CW�$� ���q ���F!& f/A�

u�, *')� �0��� j��&��!& �#D Y� ,u�, *')� ^�Tk!& Y? 
 p� =NU�FW!& ��aQ >.�K��� ��� .D %&PW�  : %& K'��U K��� � �U` C�T�F!&

 �A&��� ] "�A1 .,��TS! ��0�, C���&� "�\ Y ,u��, *'�dud ^�Tk�!& Y ��0!'s C '$,
*��q�&? 

.��,�T!& f`�W#! %& �AP�1 U'b� C�$!& Y *r  ,U'b(!& �,1? 
K�� %&PW� .D �D�h .#  : %& K'�U K�� �=., �b(D ��1 &<r  C�$!& mSq` gA< 

mS(  :K�(  ?&/A .T! : ]+ v��zF!& .�D1 �� HSq`1 *1 p�#�, �T  ,���� ., "h�!
K�� ,n���B ., �S�1 �, :?%& K'�U �� U�B1 n�S�� >H�S� t�),? 

 H�!'(! �U��$a!& .�, mk��!� C;��!& � gA/�!& ., C�$!& Y U'b(!& f/A ^��D� �
=C;  ., C�W!� gA< ., C�W!?> 

−C�$!& Y m�D  ??? �'�` *'���  �1��,& C�()!& Ca!�b!& �1�T!& �0)!@�= vU m�!�� <+
C�$!& Y �)�D xP�� p! .D&?> 

= 

��� 
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= 
−C�$!& Y m�D  ??? G�zbT!& �0 � �U�RD � ��0�� %& G�U C$�Pq .��,�T!& �L

H�  gb� ]� ,H�  gFQ ] ,gb� ., �)�D C�$!& Y �0! *@D? 
=*P� j��h Y > C,��+ j��h N1 ,1 *��T!�D *P� K�(�HD ���1 N? 

 G!�#� K��=���@, fP�� *�\ H�+ g��!�D f`�W� .T{�!& P�� p)!& *P� j��h?> 
 G!�#� K���=��:#!& �'�!& n!< *P� j��h Y CW�s .\�k,�?> 
 G!�#� H!'�=��\1 %& .�, *&'�U� >N1 : .�, H��  ��A ��T, ��\1 �0��S� %& *&'��U

 f�����U� ����|U C������D ]+ g���z� ����! �0T����#� *r���  ,�����#�!& vU %& ������  ,�0�����
j��$!& ��#� ., �\1 j&��Tk!&? 

 Y�}*P� j��h� 2 3 4 9 3{J CD')!& :��Mf'h� ,: 
�����: K'�� H��,� ,H�  f�A'h C,��E *P#T!& pT� H�,� ,C,��+� `'Sq j��h ��1 

GR�L&: 
>���������5� J���������K 
/c�f��������?#A WK!; ; ;9 8 7 8 9 8 9 8  

 
W������� ������� k�����C
V J������K 
/+�f�����A8 98 8 : 8; 8 8 7 7  

 p�#� :a!& mD�d�S ?N�z!& f�\<� ,V�W� .D& .� N��, &/A�? 
 ���
: .�D& .�� N���, &/�A� ,C�����k�!�D v����1� ���\ j��h pA *P� j��h *1 

�;�1 V�W�8? 
"����
: *1 §*P� ¨N& ,C�$!& *��zW! ��& :`'#k, .D %& PW� H!�� ,�0z��? 
��
�
: *1 §*P� ¨�#!& .D ��T� .D %& PW� H!�� ,C�$!& Y �b� ��&.ka!&� ,�? 

�,�F!& : V���!&� ,eP�0!& CTy1� ,^&P0R!&� ^��W�L&� "��!& �0�  ,C�$!& C��P, ��15 6
�0!'{ j��$!&� ,P#D �0!'{5 ?x�a;!& H!��? 

V`�k!& :H�) �{ GS� H���h ,C�$!& Y �� ��& ��1w ?^�z� H!��? 
oD�k!& : C�h *1§*P� ¨t�P�Q �1 p�W� ]+ �0SqP�� ] ���S#!& ^�Tk�!& Yw �1 P�0�[ �1 

.��,���T!& �&�U1 ���0�!+ N�@��� ���P��!& ^�Tk��!& Y e�@��T!& C���h� ,KP��� ����,+ ? f���\<
= 

��� 
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= 

K��� N`U��T!& :"��' �, "Wh .D <�#, f&�U8"? 
.ka!& .� N�U P�� :" �1 ,P�0[ �1 ,t�PQ �1 ,pW� ]+ HSqP� ] ,gA< ., �b�w 3 �

KP� ��{"? 
.,��!& : �0! "�� H�1§*P� j��h¨%& U&` ��L ,5 ^��[ .�T!� ,Hk��! �0bSF)�& p)!& 

H(Sq .,? 
K�� ^&`UP!& pD1 .� N�U : %& K'��U K��� :" ��! p�)!& %& U&` p��#� ,fU&` *P��5

 ��B �`- p�D ., H#, �0��k� ]� ,H��k, pA� ,�RD gS� GS� �zF� �!� .�� �A��
C��dud :^&P0R��!&� ,.�(�Pb��!&� ,.����W�!& ?G!���#�� xU���W� %& K'��(� :.��T! GD'��s 

nSq`"? 
K�� ^&`UP!& pD1 .� e�q1 C�&�U Y�� : %& K'�U K��� :" Y �\/�!& �)�� %& *+3

 ] N/�!& v��)�!& Y ��:�� .0��, G�!�L& C��k�!& Y ,"��S!& ., .�(W� j����  ud
mW��� ^�R� �, 'aT�  ,f��B P{1 H�  �:�� ? ,*P� C�h G!+ C����!& C��k!& Y KZ�� �d

 �! p)!& fU&` Y pA� .�k� ]� ,H��k, pA� ,�RD gS� GS� �zF� �!� .�� �A��
Cdud ��B �`- p�D ., H#, :K'�(� ��d ,^&P0R�!&� ,.�(�Pb!&� ,.��W�!& : .�T! GD'�s

C�!��!& C��k!& Y �\<� ,nSq`"? 
 *@D K'(!& .�T� §*P�2 3 ¨ f`��W#! %& ��0(Sq p)!& %& *��h �y�� .� �Z�T), C�h pA�

U1 C�h p0  ,.�a!�b!& *1 ��BU ��q "�RD *��$!& ., �A��B .� ��)T� *1 %& `&
 � C�{&�!& j�,ZS)k�, ��0�  C�#T)$, � K��T$!& � �&P�D]& Y C�T� p�A %& *��h "\

C,�)!& C�A� �!&? 
G!�#� H!'� :}��W\1 %& .�, *&'�U�5 3 3 3 32 3 4 4 � 2 4{J C�D')!& :��MN1 , :" ��\1 %& .�, *&'��U�

��#�!& ., H�  �A �T, �:�1�"? 
����
 ���: "f��#, : .�� ��F!& ^��h n!/�D� ,H�S\ n!< ., �\1 �0�� %& G�U�3

= 

��� 
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= 
 %& K'�U�"? 

N'�W!& K�� :"N1 :n!< ., �\1 �0�� %& ��U"? 
H�!'� Y ��Wh .D P�#� .� :" }��\1 %& .�, *&'��U�{p��#� , : %& *1 &���q1 &<+

��Sk)!&� ca)!& ., �AP�� �\1 '0  �&U �0��"? 

 ������ ��: G!�#� H!'� =��\1 %& .�, *&'�U� >N1 : "�h1� ��\1 �0��� %& ���U

 ,�S��1 .D P�� .� ,%& HT{U ,n!�, ��,E& K�� �T\ ,��#�!& ., H�  �A �T, �:�1�
 NUP�F!& P�#�� p�D1 .�� ,U�k� .D ^�z� .� l %& K'��U *1 � K���= ,%& *+

¤C�$!& "AL K'(� , :*'!'(�  ,C�$!& "A1 �� : Y ���F!&� ,n�P#��� ��DU �� n�W!
xP� ?K'(�  :*'!'(�  ?�)��U "A : ��! ��, ���)�z�1 P��� ,vU ��� G���� ] ���! �,�

n(Sq ., &P{1 �#� ?K'(�  :*'!'(�  ?n!< ., "; 1 ���z�1 ]1 : N1� ,vU ��
K'(�  ?n!< ., "; 1 ^p[ :&PD1 fP#D ���S� �F�1 u  ¡&'�U ���S� "{1?> 

PF!& P�#� pD1 .�K�� NU : %& K'�U K��� :" %& K'(� −¤−C�$!& "AL  : ��
*'�!'(�  ?�)��U "A C�$!& "A1 : H�z#� ��! ��, ���)�z�1 P��� G���� ] ���!�,� ���DU

K'(�  ,n(Sq ., &P{1 :*'�!'(�  ?n!< ., "; 1 ���z�1 u 1 : ^p�[ N1� ���DU
K'(�  ?n!< ., "; 1 :PD1 fP#D ���S� �F�1 u  ¡&'�U ���S� "{1&"? 

K�� �T[ .� ,i�{ .� :" ,g{�R�!& "�h�!& �U'�Q Y C�,��(!& �'� *-�(!& ^p$�
K'(�  ,f�� H�� tR�� .�{ "h�!& G!+6 :%& C,&��D �RD1 !%& *&'��D �RD1 ! K'(� 

K'�(�  ?m��1 .�,� ?��F!��D �RW� ., nS�,7 : ,n�S�! �0��1 m��\ N/�!& *-��(!& ���14 2 5
xU�� £T�1�5 !{ H)W�U GS� HSTa� K'�(�  H��P� .��D "��T�  ,H�DU H�D Y&'�� G�)5 5 9 5 : ���

 f���,-� ,fU���� £��T�1� ,H��S�! �0���1 m���\ P��(  ,&����q p���� fZ��h& ,&/��A xP��W� ,vU8
p�#�z�  f��1� ,p�#�z�  ?G!�#�� xU�W� v�!& K'(�  :C,&��!& CS{ HS 9 5 ?K'(�  : N1
n!< "A1 H�r  ,f`� ,vU5 5 2 w !K'(�  :K�� ¡&'�U HS 2 4 :}, *&'�U��\1 %& .{"? 

= 

��� 
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 ���D� ���0h �A&�@�,� �0��S� ¢�SB&� .�( ���T!&� U����!& P�A�h p�W�!& �0�1��3 3 3 3 3 3 2 3 3 3 3 32 34 2 45 2 3 2 5 39 3 95 4 3 5 2 22 9 52 4 4 4 4 6 6 33
 ��bT!&5 34 2=��>?  

}U���!& PA�h pW�!& �0�@�9 5 2 4 3 w 4 9{ c�k!�D 4 2 9 4}.�( ��T!&�3 34 4 3 5 2{ C$a!&� *�kS!�D 9 5 32 74 3 4}�SB&�5 2 3 ¢2
�0�S�2 4 2 3 3{ m(T!&� U�0)�]�D 2 3 2 3 34 4 2 4 4}��bT!& ��D� ��0h �A&�@,�4 3 2 32 3 3 3 3 3 32 4 29 5{pA oh�T!& 3 4 4 2 3 2=�>? 

                                                                                       
= 

G!���#� H�!'� :}���:#!& �'���!& '��A n��!<5 4 43 2 32 25 3 35 3{J C��D')!& :��MN1 , :" v&'���D P���'!& n��!<
��:#!& �u�!& 'A ��q�&"? 

������
 �����: " j����,�T!&� .��,���T!& jP���� p��)!& ^����[L& f/��A} �'���!& '��A
��:#!&{K'(� , :L& C�,&��D &����� ���L ,��k�$!& ^�$�!&� ,��:#!& ��:!& 'A ,P�D

H�, �:�1 ^p[ ] N/!& ��:#!& �'�!& '0  ,�(� Y *&'0!& ., &'$��3 3 2 3"? 
H!'� n!�, pD1 .� :" }n!<{p�#� , :&/A"? 

H!'� *��{ .D "��(, .� :" }&�' {K'(� , :�W�b�"? 
��Wh .D P�#� .� :"}�T�:�{ :&� &�"?  

=� >  G!�#� H!'� :}U���!& PA�h pW�!& �0�1 ��3 9 5 2 4 4 3 36 4 9 6 33.�( ��T!&� 3 34 4 3 5 2{J CD')!& :��MN1 , :" ��0�1 ��
C$a!&� *�kS!�D .�( ��T!&� c�k!�D U���!& PA�h pW�!&"? 

 H!'���U G!���#� ���,1 � *@��D f���,1 ���T\ ,�0���S� C��:S�!&� .�( ����T!&� U�����!& `���0$D
 G�!+ .�( ���T!&� U����!& ��b�, *1 f��q1� ,.��,�T!& ., H#W�& .T! H{��h ��F�

U&P!& Y U��!&��q�& ? 
G���#T!&� : n���S�− ������!& p��W�!& ���0�1 − ] *���\ &<+ c�k��!�D U�����!& P��A�$� *1 

 .�( ��T!& PA�$� *1� ,f&'� �0aSb�− ���!& *'�F�� �u�E& *��0:� .�/!& − 
 �1 *�k�S!�D �1 P��!�D n�!< *��\1 ^&'�� ,�|��AU+� �A��h�� �A`��! �W����, f&�� �TD

�A�[ .,@� G){ ,�TA���D? 
−!& &/A�  �0��, �U�D .T  ,*�kS!&� C$a!�D `�0$!&� ,P�!�D `�0$!& H�  "qP� `�0$

= 

��� 
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= 
*��W!&� c�k!&� *�kS!&� ,P�!�D PA�$�  CDU�aT!�D? 

 H�! .��W�� *��A�!&� C�$a!�D P�A�$� H��r  ,P�0� �1 C�,/D �u���! ���/�, *�\ .,�
���P!& Y �0! �, &/0  ,���!&� x�R!& ´��k,� ,�u�E& .��a,? 

��'#���
 �����: "N1 :�A`���0h Y ¬!���D ??? ,P���!�D `���0$!& H���  "qP��� `���0$!& &/��A�
 *�k��S!&� ,P���!�D P��A�$�  C��DU�aT!�D �0���, �U���D .��T  ,*�k��S!&� C��$a!�D `���0$!&�
 C��$a!�D P��A�$� H���r  ,P�0� �1 C��,/D �u����! ���/��, *��\ .��,� ,*����W!&� c�k�!&�

 &/�0  ,����!&� x�R�!& ´��k�,� ,�u��E& .���a, H�! .��W�� *�A�!&� Y ��0! ��,
���P!&"? 

K&'�1 Cdud ,.�( ��T!& `�0h Y�: 
�����: Y ��0���S  oz)k�� ��! *r�  ,H�WS�� H��k�SW  oz)k�� ��! *r  ,fP�D �A`�0h 

`'#k, .D& H!�� ,�0A'h�? 
H!'� Y `'#k, .D& .� N�U :" }.�( ���T!&� U����!& PA�h{K��� , : ��! *r�  ,fP��D

 ,HWS(W  oz)k� �! *r  ,H��kSW  oz)k�H0h� Y �0���S  oz)k� �! *r 9"? 
 ���
!:x�a;!&� ,V�W� .D& H!�� ,c�k!�D U���!& `�0h� ,*�kS!�D �A`�0h ? 

x�a;!& K�� :"K'(� : 'A� ,�u�!�D .�( ��T!& GS� ¢SB1� ,c�k!�D U���!& PA�h
��PA�$,? 

"����
!:�� ,�0��S� `�P�a!& C�,��rD .�( ���T!& `��0h� ,c�k!�D U���!& `�0h *1  H�!
�`�)�� ,.ka!&? 
N`U��T!& K�� :"`�Pa!& g�b� ., ��\1 &'��\�"? 

����
 ���: "`'#k�, .�D& K�� �, ,v&'b!�D NP�� n!< "��@� Y K&'�L& G!�1� :
 H���W� ���,1 %& *1 .��,3 w � `���0h .��, H��D f���,1 N/��!& '��a�D ,.�( ����T!& `���0h .��,3

.�\�RT!&? 
= 

��� 
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"y�� K�� *r  : �0\�� c��  �0�1 .�D .�T�(,5?�| HTS� o, ,HD�aQ1 �4 
)�� : G�S� ����1 ��d ,����!& C�TS\ �0��, ��0�1 .�, K��)(D �,1 �T�+ f�\< G!�#� %& *+3 3

n!< ., �0�1 �, fU�0�+ ? /�q1� ���!& CTS�D �S�� H�1 �0�, H�S� oSs& &<+ ., �,1�4 5 6 2 3 w
K��� �0�� ohU� �A���1 ,�| :"�Sk, ¡+"E& �0�1 ., "\ Y %& ��{ *r  ,w �u��

 "�h '�A "�\'�� ,n�!< ���B &P()#, *�\ *+� ,H!�,� H,` H! n!/D .(a� *1 ,H��kSDw 9 8 3 4
�y&�k!& .� �aW!& tSFS! "#$� �!� ,�A�y&�kD f���d3 ? pW�!& *�\ n!/S w� o, ,

 ��0�1 .�D �A�(� *�\ ,�AU�PQ `�()�&� �A�y�T� GS� f��+ %& �us+� �| HTS�w 4 5 5 2
`�0$D nSk� ]� ,CD�ab!& x�R�!& G�S� v��a!& HW�Q�� P�� .�, `��0h nSk, �A3

�d ,%�D H�  ��\ ]'� K�� P� H�1 H�S� oSs& &<+ *�\ �AP{1 *L ,%�D4 6  f����1 H�D /�q1
H��kSD �u�E& �0�1� ? .�� �S  � fU';�{ P�� ,H!'� ., H! �0�1 �TD ]+ f/q@�

� *�\ K'� ., cS� �, *�` ,H�  ��a!& ^�;,+ GS� H,Z�� f��+� ,n�!< "�W� H�D t�z3
 H�D /�qL& G!'��� ,���a!& Y HD /qL& P{L %& �W� �! N/!& f��T� `�()�& *�`�3 9 � 3 4

H(Sq *�` 'A"? 
G!�#� H!'� :}�0�S� ¢SB&�2 4 2 33 53 2 2{J CD')!& :��MN1 , :".�(���!& u\ GS� `P[&�"? 

 H!'� Y U��$T!& ��T;!&=�0�S� ¢SB&� >.�(����!& GS� `'#� :T!&� U����!& .�( ���
N1 : Y �0��S� `P�[&� ,K��a!& H�;)(� �T, ,HD ��PA�$, o�z)k� �, "�D �APA�h

 ,n!/�! uA1 &'k�! ��r  ,.�S!&� t �S! �0#, ]�$, �P� ] ��aD �PA�$T!& f/A
�����s Y &'$! *1 P#D� ,Ca�b�!& .� &'TQ� &'T� *1 P#D? 

����
 ���: "f�\< G!�#� K'(� :`�0$!�D �0�S� `P[&�v�AUE&� K�)(!&� 2"? 
��'#�
 ���:N1  :Y ¬!�D�"�0�S� C:S�!& K�a!& m;)�& ��{ �0�S� C:S�!& "? 

H!'� V�W� .D& .� :" }�0�S� ¢SB&�{K'(� , :�0�� t �!& gA<1"? 
H!'� x�a;!& .� :" }�0�S� ¢SB&�{K�� , :�u�!�D .�( ��T!& GS� ¢SB&�"? 

= 

��	 
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= 
G!�#� H!'� "T)a�� :}0�S� ¢SB&�4 2 33 53 2 2�2{J CD')!& :��M.�0h� ,: 

������:�0�, ��()�]& "�$#� ? 
 ���
!:�Tk� �0! �� ]� ,]'� �0! ~Pb� ]1 8 8? 

G!�#� H!'� :}��0h �A&�@,�5 2 39 3 3 3 35 2{J CD')!& :��MN1 , :"��0h �A�(,�6"? 
 'A� .��,��T!& G�S� g$� �, *��D P#D ��q�& Y �A��b, ^'� *��D HD Pb� "��/�

 Y �A'a����P!&? 
����
 ���: "K'(� :�A&�@,� �A&'�, pA� ��0h �0�\�k,�"? 

N1 : n�S�− pW�!& �0�1 − ���q�& Y ��,1 ,���P�!& Y �0��S� ¢�S�� *1� �APA�$� *1 
�AU&��� �AU&` pA ��0h *r ? 

��P�()!&� ��/�a, �/!�D �'bFT!&� : ��b�, ] H���  ,�A��b�, ��b�T!& ���D�
��0h Y `'SF!& ., 1'�1? 

 �������'#���
: "}�{ ���  ,����q�& Y ���,1 }����0h �A&�@��,{N1  : ] N/��!& �A���(,
�0�, *'h�F�"? 

~�a�+ .D PTa, .� :"}��0h �A&�@,�5 2 39 3 3 3 35 2{N1 ,U��!&  : �b� CW��� �0! *1 &'�:� u 
 �0��, ��)D��Q1 p�)!& C�b�#TS! ,N�,1 �)#W�&� ,pD �)Tb)�& �, ,���S� U'0� ]�

��k��L �A'T),P� v'�/D"? 
G!�#� H!'� :}��bT!& ��D�5 34 2 3 32 4{J CD')!& :��MN1 , :"�A��b, ��bT!& ��D�"? 

����
 ���: "K'(� :��0h H�!+ U�b� N/!& *��T!& ��D�5 9 3 5"? 
`'#k!& 'D1 K�� :"�0D&/� �1 U��!& ��bT!& ��D N1 5 5 5"? 

H!'� ��$� pD1 .D& .� :" }��bT!& ��D�{K�� , : K�� ,U��!& G!+ � ��!& ��b, .�D&
��$� pD1 :f���� �S  PA�$, GS� H)��#  C,��� ., H)#T�"? 
^�z� K�� :"��b!&� '�#!& ., ^p[ "\ C��& f/A mFk�"? 

= 

��� 
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 * pW�!& G!+ v�zF!& Hh'� � H�D �'�(� ��, G�!�1 �A`��0h *L ;.�( ���T!& `��0$D
 *'D���0� ���0  ;�0���S� f��d@��� �'��(!� �A���,1 ^����F! ;�0,���,+� .�TSk��T!& *�zS���

�'(!& g{�Q*�zSk!& *L� ,f��B ., ��\1 H�' �F��   H�D�zq ¬SW� �!�#!&� ��,L&�
 `��0h Y HD�zq *�\ ,V��!& Y C!Z�, "h�!& u� �TS\� ,C,�#!& ., f��B H�SW� ] �,

gh�1 ���!&� ~���!&? 
 pW�!& �| ��� U'Q .�( ��T!& `�0$!� �U'b!& f/A .,� ,HD�aQ1�: 

G�!�L& �U'b!& :�S#!& o��', .�� ��0# ` �D���, .�� �0!Z��� ,V���!& Y f��$!&� '
 p��D1 .��D %& P��W#! *���\ P���� ,C����zD �A<���F�& �P���� ,UPb��)!&� �u���E&� C��D�zF!&

 pW�!& P$k, Y H�  gzF� o�',� ��,1 c!��q� ,P�{1 P�#D V��!�D ohU �T!� ,
 %& K'�U� c�Q tR��� ,H)\'�[ e'�(� ] G�){ ;V���!& Y C�D�zF!& .�, o��, ,

�| V��!&? 
n!< .,�:�U�,+� C�]�� eU'[ o�', �A<�F�& �P� ? 

C������!& �U'b�!& : �`U&'��!& j�����& ��u���� �A�\/�D ;�0!&'���1� �0!���# 1 .�, ��/��a)!&
 p�W�!& *��\ ��T\ ;�0!��# 1 .�, �P�W� ��TD ��0zDU� ,�0�  � °�T!& G�S� �����- '�S)�

 �U'�� 1��(� *��\ P�(  ;�A�U/a�  �A'#Tk�!=*'( ���T!& > �0#Tk��  ,C�#T$!& �'��
�!&�A�[ o P�� ,*' �F�� *'D�0�  ;�0 �Q�1 *'( ��T!& oTk�� ,V�? 

C�!��!& �U'b!& : .��S!& �P��� ,�0��, ���)k�� ��, U'�0� P��� K'(!��D �0��S� ¢�S�)!&
 H�!'� �A��� &/�A� ;�A�R�! ��# `� ����!@� ;n�!< G!+ Ch�a!& �P� �! �, ,�| t �!&�

G!�#� :}�0�S� ¢SB&�{p�#� ; : C��Th �k  &/0!� ;K'(!�D �A`��0h CD�ab�!& .,
V��W� .�D& K�� �T\ ;*�kS!�D C��& Y :" .�( ���T!& `��0h� ,c�k�!�D U����!& `��0h

*�kS!�D"? 
C#D&�!& �U'b!& : &P{ gh')k� m��\ �0�, C�b#, U'0� P�� �0�S� `�Pa!& C,��+

= 

��
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 ��TD &'�TA� �0, 3u��+ P#D &���\� ���!& CTS\ &'!�� P(!� &'!�� �, %�D *'�Sa�3 6 2 2 5 3 34 43 3 2 3 3 24 4 4 3 23 33 2 5 3 3 3 3 53 3 34 2 5 3 54 44
+ &'T(� �,� &'!��� �!4 5 3 23 3 3 5 33 3 ��0! &���q n�� &'D')� *r  HS;  ., H!'�U� %& �A��B1 *1 ]2 8 5 3 55 2 2 33 53 5 3 5 3 55 2 3 3 24 4 44 2 5 5 3 2 3 3 9

 p�!� ., �UL& p  �0! �,� ��q�&� ���P!& p  �T�!1 �D&/� %& �0D/#� &'!')� *+�² 4 4 4 4 4 4 43 2 5 3 3 3 5 3 2 3 34 3 32 2 3 3 8 52 3 92 2 6 38 2 5 33 7 23 5 4
 ��b� ]�� 4 3 3 3=��>?  

}*'�Sa�3 5 4 2 3{ *'( ��T!& N1 3 5 4 3 5 2 2 3}&'!��� �, %�D5 3 33 4 4{ gk�!& .�, �0��� n��SD ��, w 2 59 2 34 2 3 3 3 3} P�(!�2 3 3 3
�0, 3u���+ P��#D &�����\� �����!& C��TS\ &'!����2 2 5 32 33 3 2 5 33 32 54{ � 3u���E& U���0�+ P��#D �����!& &����0�1 2 54 2 3 2 32 2 5 23 2 3

}&'!��� �! �TD &'TA�5 33 3 2 3 64 3 3{�S�! pW�!��D n�)�!& .�, 3 3 22 27 4 49 2 3 4 ��A� x'�W� .�, f`'�� P��� C�W(#!& C2 5 3 5 2 2 3 33 34 43 2 2
 &�`��  f'R�B ��T! "�{&��!& f'h� ���� .D U�T� v�;  8uhU �R� C#;D6 5 3 5 5 3 5 35 9 9 9 3 3 33 35 33 3 4 4 3 2 33 3 3 2} ��,�3 3

&'��T(�5 3 3{ &������1 5 3 2 3}HS;��  .��, H!'���U� %& �A����B1 *1 ]+2 3 22 34 5 3 2 5 3 2 3 3 9{ �P��[ P��#D �y�����!�D 9 4 42 3 4 3 3 2 4
h�{3 3 �(��� ��T, ��!� &/A ]+ H�, �0S�� �! G�#T!& �0)4 4 42 2 3 33 5 39 2 2 3 23 2 3 5 23 2 3 23 3 9}&'�D')� *r� 5 35 2 34{ ~����!& .�� 3 7 2 3

 nD &'�,���4 5 4 2 5 3}&'�!')� *+� ��0! &��q n�2 3 3 5 29 33 3 32 4 2 8 3 5{ *��T�E& .�� 2 3} p�  ��T�!1 �D&/�� �|/�#�4 48 3 8 3 3
                                                                                       

= 
 �`��)�� .k�a!�\ ;cSk�!& ., C��Th C��& Y �A`�0h "T{ &/A GS�� ;&Z�Z#� �1

�! �, ,�TA��B� x��� ��T\ ;��0�� '��#!&� �0)�!� .�� "� ��)!�D ��A��� CaSb�, ��(� 
 g�!& �HD�aQ1 ")(� &PTa, *1 V��!&  Pa)� *1 C�Rq ;pD1 .D %& PW� ")�? 

^�TS#!& ., P{&� ��B �\< P�� :C��& f/A *1 :}.�( ���T!&� U���!& PA�h{ CF���� 
 &/|� ,�0�� ��Q� '��� ,.�( ��T!�D t U� .�! �0�  C�- "�! .�D&� ,p�Ws��!& K��

G!����#� H���!'(\ n���!<� ; C����T�� :}����A&<1 �`� .�( �����T!&� .�� �����!& o���z� ]�{ 
Jv&Z��{L& :��M���0�L&� , : K���{� ,�'��� G��!+ H���W� K���{ �����)! ;n��!< �k��� %& *1

 p��W�!& K���a! C|�R��, .�TSk��T!& Y *���\ *+� ,c#��� G��!+ .�( ����T!& � ,G��!�L&
L& .�( ���T!& o�, ",�#)!& j��©D "T#�  .�TSk�T!& �'�� K��{ Y� ,��S�1 %&� ,G�!�

�0#, .�S!&� ��b!&� '�#!& g�S�� �'$� ] �u�E&�  ?  
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���P!&3 2 6{ ")(!�D 4 2 3 2 4}��q�&�3 4 2 3{�!�D 9 4 U�4}p�!� .�, �UL& p�  ��0! �,�w 4 4 43 2 5 32 2 33 2 3{, ��0:�a� 4 2 5 23 3 H��5 2
}��b� ]�4 3 3 3{�0#�T� 2 25 3 3=�>? 

                                                                                       
=� > K�Z�!& gW� �\<? 

K�� ;n!�, .D g#\ .� : %& K'�U K�� �,� .�( ��T!& �\< H�  *-�(!& KZ� �T!� ;
Vu$!& K�� :� H#Tk  ,��Ta!& ., �[ .a�! ��`�Q "h�!& &/A *�\ .�! %&�8 ���T

K���(  ,P#��� .��D : &���d1 NP���� �0�k��{1� p��!+ V����!& g��{L n���+ Vu��h ���� %&�8 w
 ;������\< .���! C���!�(, m��S� P��(!� ,H���A��� ^p��[ H���S� "qP���� *1 p��S� �AZ���1�w

e�qL& ., pS� P[1 �TAP{L� ,p��S0)! ;�0�� m�� .�!� ,n�a;�)!9 ? GRT 
 %& K'�U G!+ � cSa� "#$  Vu$!& G�@  ,K�� �, H! �\/  P�(!� ,K��� �, %�D

%& KZ�@  ;��T� GS� v/\ :}���!& CTS\ &'!�� P(!� &'!�� �, %�D *'�Sa�4 2 5 3 3 3 3 52 5 3 53 33 34 42 3 24 4 3{C��& ? 
 Y ~�a���+ .��D& H�h�q1"N�����T!&" Y ���T\ ;"U'����T!& UP��!&"= � ���� >− H����� 

 Y N',L&"H����," ?�#\ .�D %& P�W� .�D .T{��!& P�W� .� N�AZ!& p�dP{ .�D g
HD fPh .� H�D1 .� n!�,? 

� V��W� .�D %& P�W� .�XK��� ; : .�T, m,�b�!& .�D P�'�� .�D Vu�$!& *��\
 %& K'�U .� cSF� �K��� ,x'W� ��ZB Y : .a��! ��`��Q "�h�!& &/A *�\ .�!8

G�!+ H�)!�(, P#�� .D ��T� o �  ,��Ta!& ., �[  %& K'��U� Vu�$!& c�Sa  ,
mS� �,� ,pS� v/\ P(! %�D9%& KZ�@�  ;���T� K��� ��,  :}&'!��� ��, %��D *'��Sa�5 3 3 53 4 4 4 2 3{ 

��F!&� �u�E& H�, ��� G){ H)D'� m�k{� v�� H�1 &'T�Z  ,C��&? 
 Y �����{ p��D1 .��D& H��h�q1"f��k����"= � ����� > ";���!& .��D CTS��� t����s .��,

 .�D P�#�� �1 C�,��� .�� P�Ta, p�D1 .�D PTa, ��d ~�a�+ .D PTa, .� ��DL&
��WhV�W� .D& .� ? 

*�)S� H�  ;c�#� P�� &/A�: G!�L& : ;m�D�d .�D P��� G!'�, PTa, pD1 .D PTa,
= 

��� 
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= 
 Y �T\ ;K'0$,"g��()!&"?� C����!& : ��T\ ;@�zF!& ���\ ~�PQ ;��DL& .D CTS�

 Y"g��()!&"? tD�k!& g#\ ��P{ H! P0R� .�!? 
� n!�, .D ��1 .�lK�� ; : ��U1 .D P�� oT� l( ���T!& ., 8uhU K'�(� .�
− pW�!&� �gzF�− :���Ta!& ., �[ .a�! ��`�Q &/A *�\ *+8 ? P��� K��( l :

 pW�!& G!+ n!< o �  ,U�Ta!& ., �[1 m�L� ,~`�Q %&� 'A� ;"�y�(!& Pa$  ;
 %& KZ�@ G!�#� :} &'!�� �, %�D *'�Sa�5 3 3 53 4 4 4 2 3… {P�� t�Pb� Y C��& m���  ;C��& ? 

Y �����{ p��D1 .��D& H��h�q1 "f��k����"= � ����� ,���� :> ����d C���U� '��D1 ��dP��{
 .�D %& PW� .� CW(� .D G�', .� ��S  .D PTa, ��d g��\ .D P�T{ .D v'(#�

HD n!�, .D ��1 .� ";�!&? .k{ P�� &/A�? 
 V�W� .D %& PW� .�XK�� ; : %& K'�U *�\ �K��(  ,��$�[ "� Y �k!�h8 :

"#D ���!+ �:�� *�k�+ ����@�� H�+f'�TS�� u�  ;^�h &<r  ,*�z�[ p��" ��WS� ��S  ,
 %& K'�����U f��P����  ,~U�1 "����hU o����Ss *1�K�����(  , :" m�����1 p�T)R����� �u�����

nD�aQ1�" G�){ &'�S#  ��,� &'!��� ��, %��D &'�Sa  HD�aQ@D ^�$  "h�!& tSz��  ,
 %& KZ�1� ;�0�� ���$�G!�#� :}&'!�� �, %�D *'�Sa�5 3 3 53 4 4 4 2 3{C��& ? 

z!& Hh�q1 Y N�"*��W!& o,�h"= �� ���� :> ��A&��D+ .D ~�a�+ .D v'�1 p�d
HD V�W� .D& .� ��Wh .D P�#� .� x�T� .� "�y&��+ ��d ^�hU .D %& PW� ��d? 

��S� : C�W�U .�� H���P{ KZ��� ] �u�\ x�T�� Y� ,j��(d H�!�hU ;.k�{ `���+ &/A�
W�U .� H!Z�� ] �u\ ^�hU .D %& PW� Y &/\� ,.ka!& K��hU .�, '�A� ,.k�a!& C

j�(d H!�hU p��D� ,NU�FW!&? 
�H!'� ;�`�)� .� :}&'!�� �, %�D *'�Sa�5 3 3 53 4 4 4 2 3{H!'� G!+  :}��b�� ]� p�!� .�,� 4 3 3 3 3 2² 4 4{K��� ; :

�TAP{1 ;u))�& .�ShU *1 ��! �\< :��q�&� ,C���0h ., : C���0h m���\� ,U���B .�,
p���0$!& G��S� NU�����!& ���0�� ,U�b���L& ^����S{V�°��! p��D1 .��D %& P��W� K���(  , :

= 

��� 
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= 

"y�(!& K�� �T\ ]+ PTa, "�,� ��S�, �, %&'  ,�\�q1 &��b�& : ,nS\@� nWS\ .T�w
K����� : .��, "��hU ���| G#k��  K<L& ���0�, Z���L& .h���F�! C����PT!& G��!+ ����#hU .���!w

 %& pW� G!+ .�TSkT!&� %& KZ�@  ;H!�� �, %�D cSa� "#$  ;H!@k  H�!+ "�U@  ,
�G!�#�� xU�W :}���!& CTS\ &'!�� P(!� &'!�� �, %�D *'�Sa�4 2 5 3 3 3 3 52 5 3 53 33 34 42 3 24 4 3{? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ����> Y ���{ pD1 .D&� ,"f��k���"= � �
���� ,���� >�`��)� .�� C�D��� pD1 .D P�#� ��d o�U� .D P�Z� t��s ., ? &/�A�

`���E& ��aQ "��,? 
K�� ;H���:K'S� .D pD1 .D %& PW� Y m!Z� w 5? 

 Y ~&��!& PW� Hh�q1"f��k��"= � �� ���� :>HD �`�)� .� �T#, .�? 
 Y N�z!& Hh�q1�"*���W!& o,��h"= �� ���� :> ���d G�S�L& P�W� .�D P�Ta, ���d

HD �T#, .� U'd .D PTa,? j�(d H!�hU "��, &/A�? 
��DZ!& .D ���� .� :�(� U�b�L& ., 8uhU *1H! K : Y C�S�! K��� ,P�'� .D Vu$!&

x'W� ��ZB : �u�B H#Tk�  ,��Ta!& ., �[ .a�! �({ PTa, K'(� �, *�\ .�! %&�8
H! K�(� :H�! K��(  ,HW�DU *�\� ,P#� .D ��T� :��� N1 !%& G�!+ g�� ? �u��!& ^��h�

 pW�!& G!+ � pW�!& "�U@  ,f�q@  �K'(�� cSa� "#$  ,H�!+ : ��� mS� �, %&�
U�u�!& K�(  ,%& K'� : *-��(!& KZ��� *1 ]'�!� ,%& G�!+ g�)  ,H�)S� P(! ;%&� GSD

 pW�!& G!+ p{'!& ^�$  ,H)S� �, n#, p�S#$� � KZ�� &<+ *'\�a)� u  ,&')�k  ,
 pW�!& .� o �  ,p{'!&�K�(  , :}����!& CTS\ &'!�� P(!� &'!�� �, %�D *'�Sa�4 2 5 3 3 3 3 52 5 3 53 33 34 42 3 24 4 3{ 

!+H!'� G :}�0! &��q n� &'D')� *r 2 85 23 3 5 3 5 35 2 34{K�(  ; : ,C�D')!& p�S� %& ���� P�� ,H)S� P�w
 %& K'��U f&`'�  �u��E& Y "��)� H�! ")�� ,n!< H�, "W(  ;v'�1 ��@  � f��z�@ 
 p��W�!& K����� ,.�\�R��T!�D t��aS� *1 ���A *���\� ,n!/��D .�)����  ,H��)�`9 3 ��u���S! :

"n�<1 m��"? 
= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
& P��W� H��h�q1 Y ~&����!"c�b��T!&"= �� ��� ,�� ����U �����> Y N���z!&� ,

"*������W!& o,�����h"= �� ���> Y �������{ p����D1 .����D&� ,"f��k������"= � ����� �
����� >H!��UE ;c�#� P�kD? 

� V��W� .�D %& PW� .�XK��� ; :H�! K��(� "�hU ��A9 3 : p�W�!& "�)(D `'��L&� ;
m!Z�  :}� �,� &'!��� �! �TD &'TA�3 3 2 3 63 35 33 3 4 3 *r�  HS;�  .�, H!'��U� %& �A���B1 *1 ]+ &'T(2 3 3 2 34 44 44 2 2 35 5 5 3 5 55 5 3 2 3 3 9

 ��0! ��,� ���q�&� ���P�!& p  �T�!1 �D&/� %& �0D/#� &'!')� *+� �0! &��q n� &'D')�2 3 3 8 5 2 85 3 3 3 5 3 2 3 3 5 23 9 34 4 4 42 3 7 22 6 3 53 8 2 5 3 3 5 33 5 4 3 5
��b� ]� p!� ., �UL& p � 4 3 3 3 3 2² 4 4 44 2 3 2{? 

z!& Hh�q1 Y ¡&�"���L&"= � ���� ��U ��� > p���(!& n���[ t���s .,
HD V�W� .D& .� PA�$, .� gy�k!& .D ^�z� .�?  *�\ ^�z� ;c�#� `���+ &/A�

 c�#��� ;p����(!& '��A n����[� ,u)��q]& P��#D H���, n����[ ��T���� �S)��q& P���
H �#� �! ., H�!+ t��z!& Y� ,��Pa!&? 

 Y pT��0!& K��"Py&�Z!& oT$,"= � ��� :>"�S)q& P�� gy�k!& .D ^�z� H� �"? 
�K�� ;C,��� .� : H�! G;(  ,U�b�L& ., 8uhU ")� g#\ .D NP� p�W! G!', *+

 %& K'�U �m!Z� n!< Y� ,��!1 �R� p�d& C�P!�D8 :} %& �A��B1 *1 ]+ &'T(� �,�5 5 5 35 3 2 3 32 39 4 3 3
�q n� &'D')� *r  HS;  ., H!'�U�2 2 33 5 3 5 3 55 2 3 34 4 44 2 5 5 3 p�  ��T�!1 �D&/�� %& �0D/�#� &'�!')� *+� �0! &�4 48 5 2 83 8 2 5 33 7 23 5 5 3 2 3 3 59 33 4

��b� ]� p!� ., �UL& p  �0! �,� ��q�&� ���P!&� 4 3 2 63 3 3 2 5 3 3 3² 4 4 4 4 44 2 2 3 33 2 3 2{? 
 Y ~&��!& PW� Hh�q1"H��b,"=  ��� ,�� ��U �����> CW��[ p�D1 .�D&� ,

 Y"H��b,"=  ���� ��U ���� ,�� ���� ��U ���> Y N�z!&� ," o,�h
*��W!&"= �� ���> Y N/,�!&� ,"o,�$!&"= � ��� ��U ���> N���az!&� ,

 Y""�R��T!&"= �� ��� ����U ����> Y U'b���, .��D P�#���� ,"H�����"= � �
�� ,��� ��U ���� −CST��  > .�D ���T� .�� C����� .�D *����� .�� ~��s .,

8u��, HD C,��� .� U���`? �, &/A�]'Q', N�U P�� ,`���E& ��aQ "�8? 
= 

��� 
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= 

 `�&` '��D1 H��h�q1=����> H��h�, .��D&� ,=��� ,����> N/��,�!&� ,=���� ,
����> e��!& Y py�k�!&� ,=���> p,U&P!&� ,=� ���> ��Q�� p�D1 .�D&� ,

 j��P!& Y= ���> p�z�U&P!&� ,=� ���� >�A��B�  �Sk, .D PTa, t��s .,
� U���` .D ��T� .� p�y�z!& K��� ��P�a!&� ,]'Q', HD V�W� .D& .� C,��� .8

 H�D] "S#!& Y �T\ ���{ 'D1 H��=� ���� :> Y py�k��!& K��� &/\� ,�Q1 "��T!&
 ��P�a!& �drD e��!&=��> Y ¡��W!L& C�,u#!& H�#��� ,N/�,�!& K��� &/�\� ,

 ^&�UE&=����> `�&` p�D1 .�� t�(a� Y H#, .,� ���UL& K��� ,=� ���� :>
 �Sk�, .�D P�Ta, H��  `���+ &/A� ,u��, ��aQ−p�y��z!& '�A�− ~�P�Q '�A� 

 H��, t�d�1 '�A ., H�!�q� ,HSQ'D `���& P�� ,����{1 GzF� H�1 ]+ ,��Pa!& .k{
 v�#�)�E& �W{�Q �;�1 H�#�� ,ª@�� �T\ u��, f&�� =� ��� − ��?>  

�K�� ;��DZ!& .D ���� .� :m,�b!& .D P�'� .D Vuh *�\ H#,� H! �&ZB Y ��k� 
 p�#� �u�!& *1 .:� ] Vuh� , P{ �uB 'A� ,P�W� .D ��T� G�P� H! �� .D&

Vuh K�(  ,K'(� �, : �({ H!'(� �, *�\ .�! %&�8− %& K'��U p�#��− �R�! ���+ 
 G�!+ ���T� �u��!& GR�, &' �b��& ��TS  ,�u��!& f��� n!/D �S�� �TS  ,��Ta!& .,

 %& K'�U �K�( : V���!& g�{1 '�0! %&� "�hU .� x�q1 ,%& K'�U �� n)�h 
 *+ H��  H\�[@  �,1 �1 ,C�U�� ^�Tk!& ., H!'� Y KZ�� *1 m�q p��!� ,�#�Th p!+8 w

K�� ��uh *+ ,H�S� mT)\ ��18 : ��({ &/�A K'(� �, *�\ .�! %&�8− K'��U ��� n���#�
%&−��Ta!& ., �[ .a�!  ?���� K�� :$! G!', *�\ P�� U�` Y 8u��)� Ph� ,Vu

 %& K'��U ��0TS�  ,f'�S(#� �S  ,U�b�L& � G��B n�!< .�, v��Q@  H�! f'�S(# 
 %& K'�U �#W  � ��, %��D Vu�h c�Sa  ,�u�!& .�D� H��D oT$  ,Vuh G!+

��T� �u�!& K�(  ,H!�� : ����  KZ��� *1 m��q ¡1 ]'�! %& ���1� ,m�S� P(! %&� GSD
 n#, p�zSF�� C�U��mS� �,  <+ ;n!/\ �A ���W  ,p!+ V��!& g{L n�+� ,n�S�w= 

��� 
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= 
p{'!& KZ� :}&'!�� �, %�D *'�Sa�5 3 3 53 4 4 4 2 3{H!'� G!+  :}HS;�  .�, H!'��U� %& �A��B14 44 2 3 2 35 5 5 3 55 5 3 2 3{ ;

p�#� : f]', "(�}��0! &���q n�� &'D')� *r 2 85 23 3 5 3 5 35 2 34{Vu�h K��(   : %&� P�� ,%& ~P�Q
)�& P�� ,mS�C��& f/A m!Z� H��  ,mS� �T, %& G!+ v'�1 ���  ,p)D'� %& G��? 

 Y ~&����!& P��W� H��h�q1"c�b��T!&"= �� ��� ,�� ����U �����> Y N���z!&� ,
"*����W!& o,���h"= �� ���> Y ¡�0W��QL& ����#� '��D1� ,"CD�ab��!& C�� �#,"= � �

���� ��U ���� >H�D H��D1 .�� ����� .�D ��R�A .�� ~�s .,? �#�� fP���� ;c
Hk�� ���� .� f'a� �P(� P�� ,H!��UE? 

  *G!�#� H!'� :} �0, 3u�+ P#D &���\� ���!& CTS\ &'!�� P(!� &'!�� �, %�D *'�Sa�2 2 5 3 34 4 4 3 22 3 3 23 33 2 5 3 3 3 3 53 3 34 2 5 3 54 44 4
;�  ., H!'�U� %& �A��B1 *1 ]+ &'T(� �,� &'!��� �! �TD &'TA�2 3 2 32 3 3 34 5 35 5 35 3 5 5 3 2 3 65 5 33 32 3 3 9 4 3 4 n�� &'�D')� *r�  HS5 3 5 35 2 34 4 4

 �UL& p�  �0! �,� ��q�&� ���P!& p  �T�!1 �D&/� %& �0D/#� &'!')� *+� �0! &��q4 2 2 3 3 8 5 2 83 32 4 4 4 4 45 3 3 3 5 3 2 3 3 5 23 9 32 3 7 22 6 38 2 5 33 5 4 3
 ��b� ]� p!� .,� 4 3 3 3 3 2² 4 4=��>{J CD')!& :��M 

G!�#� H!'� K�Z� gW� Y :}� �, %�D *'�Sa�3 3 53 4 4 4 2 3&'!�5{J CD')!& :��MK&'�1 ,: 
�����:K�� ,m,�b!& .D P�'� .D Vu$!& Y m!Z� ��1  : PTa, HD ^�h �, *�\ *+

~�a�+ .D&� ,���� K'� &/A� ,K�� �, H�1 cS{ �d ,��Ta!& ., �[ .a�  �({8? 
 ���
!:K'S� .D pD1 .D %& PW� H�1  ?K�� : Z��L& .h��F�! C���PT!& G!+ ��#hU .�!
& �0�,�`�)� H!�� ,K<L? 

"����
!:.ka!& H!�� ,n!< &'!�� .�( ��T!& ., C��Th ��1 ? 
��E& P�Pa� *�` "hU Y m!Z� ��1 ,PA�$, .� N�U�? 

����
 ���: "K�(� *1 ��P�� n!< Y K'(!& ., v&'b!&� : .�� ��q1 G!��#� %& *+
�| &'�TS�� ���\ C�TS\ G�S� �D/�\ %��D *'��Sa� ��0�1 .�( ��T!&2 5 8 w��A'!'(� ��! ���1 � ?

���� .� N�U �, K'(!& n!< *'�� *1 Zy�h� :Vu$!& *1 
 H��1 H��� �`��)� ��\< ��, K'(!&� ,K'S� .D& pD1 .D %& PW� HSy�� *'�� *1 Zy�h� H!��
= 

��� 
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= 

 ,C��$a!& g��h'� �TAP��{@D ���q ] *���\ <+ ,N1 .��, n��!< N@��D ����! ���S� ]� ,K����² w
T, ��!� ,HD �S#!& .�(� G!+ HD "Q')��9 5 *1 v&'b�!�  ,"�(#!& ���z�D HTS� xUP� �

f����d "�h %& K��� ��T\ H�  K�(�= : ����!& C�TS\ &'!��� P�(!� &'!��� ��, %��D *'��Sa�
�0,u�+ P#D &���\�{"? 

v−G!�#� H!'� K�Z� gW�  :}&'!��� �! �TD &'TA�5 33 3 2 3 64 3 3{J CD')!& :��:M 
x�a;!& K�� :" pW�!& &'# P� *1 &'TA �\� CW(#!& CS�! G�S� &'�#Th1 P� �,'� &'��

 %& K'���U &'��S)(� *1 � �P��()  ,C��W(� Y /��q1 G��){ H����B *'k��T)S� ,H��#, ���A�
&'!�� u�! *�\ n!<� �0;#D �q@�� �0;#D : H�)S{&U .�� f���# ` C�W(#!& Y /q1 &<+

 C���/{ oTk�  C���/{ H(y���� ����� .D U�T� CS�S!& nS� Y fPy�� *�\� ,N`&'!& Y
  ,"DE& ���q1 o��K�(  ,.�T�S), �'(D 'A &<r  m�)!� : ;%& ^&P��1 ��� ���!+ ���!+

 %& KZ�@�  ,`&U1 N/!& H!Z�, KZ� G){ �uk!&� �ub!& H�S� pW�!& G;,� ,&'�k,@ 
H!'� G!�#� :}&'!��� �! �TD &'TA�{"? 

j−G!��#� H�!'� K�Z� gW� :} H!'��U� %& �A���B1 *1 ]+ &'�T(� ��,�5 5 5 3 5 5 33 35 5 3 2 3 32 39 4 3HS;�  .�,4 44 2 3 2{ 
JCD')!& :��:M 

C,��� K�� :" pW�!& G;� � ,g�#\ .�D NP�� p��W! G!', Y ��!1 �R� G�d& C�P!�Dw 8
C��& f/A m!Z�1 H� � :}HS;  ., H!'�U� %& �A��B1 *1 ]+ &'T(� �,�{"? 

K�� ��T� .� :"C�,��� m#T�� : .�, u�hU "�)� g�#\ .�D NP�� p��W! G!'�, *1
%& K'�U G;(  ,U�b�L& � m!Z�1 H� � ,��!1 �R� G�d& C�P!�D :} ]+ &'�T(� ��,�

HS;  ., H!'�U� %& �A��B1 *1{��T� K�� , : pW�!& .� &/A oT�1 �! � .�, ]+
p�#� ,C,��� :��!1 �R� p�d& C�P!&8"? 

V�W� .D& .� N�U� :" pW�!& *1w ���!1 �R� p�d& C�P!& "#h8 ?H!'� n!/  :} ��,�
%& �A��B1 *1 ]+ &'T(�HS;  ., H!'�U� {K�� , :C�P!& /q@D7"? 

= 

��	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
G!�#� H!'� :}&'!��� ��, %��D *'�Sa�5 3 3 53 4 4 4 2 3{J C�D')!& :��MN1 , :" %��D *'( ���T!& c�Sa�

.�TSkT!& G!+� K'��!& G!+ ^pk� ���[ &'!�� �, ��1 &U��� �D/\8"? 
N�&�!& K�� :'!��� ,.�( ���T!& .�, ��,&'�1 *1 G�S� KP�� C���& f/A *1 �S�& j��TS\ &

 ,&'!��� ��, ���1 &'��S{� ,&' ��q j��TS�!& f/A ���\< ���+ �0! "�� �T! �d ,�P�� 
�A'h� K�Z�!& v�W�1 Y &��\< *��k�T!&�: 

)�� :P�'� .D Vu$!& K'� `&�T!& *1 : ��[ .a��S  ��({ P�Ta, H�D ^��h �, *�\ *+
~�a�+ .D&� PA�$,� ���� H!�� ;K�� �, cS{ H�+ �d ,�Ta!& .,? 

)��! :+ K��� .��{ K'S�� .D& pD1 .D %& PW� H�= .h��F�! C���PT!& G�!+ ���#hU .��!
K<L& �0�, Z�L&?> 

)����! :V���W� .��D& K���� :" %& K'���U *���\  �K���(  ��$��[ "��� Y �k��!�h : H���+
 o�Ss *1 &'��WS� ��S  ,f'�TS�� u  ^�h &<+ ,*�z�[ p��#D ���!& �:�� *�k�+ ����@��

 %& K'��U f��P  ~U�1 "hU ���( K : tSz���  ?nD�a�Q1� m��1 p�T)R�� �u��
C��& f/A G!�#� %& KZ�@  ,&'!�� �, %�D &'�Sa  ,HD�aQ@D ^�$  "h�!&"? 

��'#���
 �����: "N1 : �0���, K���� .��, K'��(\ ]'��� &'!���� &<+} ���0�, Z���L& .h���F�!
K<L&{ ,.�P���!�D ^&Z0)����]& Y ,P��{&'!& P���#D P��{&'!& H���D �S�)��� N/���!& �u���!&� 

r  ,K'��!�D� pW�!& *1 �0�SD &< � *'��Sa� H��!+ &�^��h ,n�!< .�, ^p�[ H��SD P��
&'!�� �, %�D"? 

G!���#� H��!'� :}�����!& C��TS\ &'!���� P��(!�4 2 5 3 32 5 33 33 4 2 3{J C��D')!& :��MN1 , :" C��TS\ &'!���� P��(S 
���!&"? 

 f^&/�+ �| *�Pb(� K&'�1 ., HD &'(z� �, "\ "TR� pA���0!'�(\ , :§*<1 '�A ¨
�0!'���� ?§ *���\ .���!�����T{ .��, ���[1 .a���  ���({ H��D ^���h ���, ??? ¨ .��, n��!< ����B�

�| &'(z� p)!& Ca�W(!& j�TS�!&? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��'#�
 ���: "�0! �D/�, G!�#� K�� :}���!& CTS\ &'!�� P(!�{"? 
G!�#� H!'� :}�0, 3u�+ P#D &���\�2 2 54 4 4 3 2 33 3 3{J CD')!& :��MN1 , :" U�0�+ P#D ���!& &��0�1

�u�E&4"? 
¡�\'R!& K�� :"1N : Y &U���\ &'��\ *+� ,�u��! �AU�0�+ P#D CTS�!& f/| &���\

.s�W!&? 
G�#T!&� :�0,u�+ CaQ ��P(� GS� �A��\ gh'� �, &'S#  ��1"? 

��'#�
 ���: " tD�k!& �0,u�r − ����!& ��y&` ., �0h�q1 H�1 f�A�� *�\ *+�−
���!�D �0SqP�� ,�0,u�+ �(�� ��qL& �0,u� "? 

G!�#� H!'� :}&'!��� �! �TD &'TA�5 33 3 2 3 64 3 3{J CD')!& :��MN1 , :" K'���D U&��E& &'!��{�
 PTa, %&�n!< ., %& �0��T� �S  ,"? 

��'#�
 ���: " %& K'��D n)�!�D &'TA .�{ n!<� � %& i�(  ,x'�W� ��ZB Y
�APb� .� �APb� ., �,@  ,�A@W� H�S�"? 

G!�#� H!'� Y� :}�! �TD &'TA�2 3 63 4 3 3&'!��� 5 3 3{J CD')!& :��Mf'h� Cdud ,: 
�����:PA�$, H!�� ,�0�S� ���1 N/!& ")(D &'TA .�( ��T!& *1 ? 

PA�$, K�� , :"p�#� ,HS)(D t ��T!& �A9 :H�! K��� N/�!& .,��T!& ")� : .�, ��[ m��1
U�Ta!& !H!'� n!/  :}&'!��� �! �TD &'TA�{"? 
 ���
!: .D& pD1 .D %& PW� ,�A N/!& *1 wH�!'� ,H�S�� ��! N/�!& H�TA *��\� ,K'S�6 :

}K<L& �0�, Z�L& .h�F�! C��PT!& G!+ ��#hU .�!9 3 2 3 33 3 9 3 5 2 3 22 3 34 4 4 46 3 4 2 3 34{J *'( ��T!& �U'� :� ?M &/�A�
�`�)� K'�? 

"����
!: pW�!& ")(D &'TA ��1 ��;�1 PA�$, .� N��, &/A� ,8? 
H!'� Y PA�$, .� :" }&'!���� ��! ��TD &'TA�{��� ,K : "�)(D ��A ,����� .�, "�hUw

 %& K'�U�H! K�(� , :"`'�L& "? 
= 

��
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= 
G!�#� H!'� :}HS;�  .�, H!'�U� %& �A��B1 *1 ]+ &'T(� �,�4 44 2 3 2 32 3 35 5 5 3 5 5 35 5 3 2 3 3 9 4 3{J C�D')!& :��MN1 , :

" %& *1 ]+ ,H����P()��� ,H���'W�#� �����[ *'( ����T!& P��h� ���,�8G!���#� ,�0���S� ";���� 
S� �)  �TD �A��B@  H�W� G �C\�!&� ��F!& .,"? 

G�#,� :&'�T(� : H�A�\� ,f����1 &<+ ^pR�!& H��, ��(� K��(� ,&�����1� &'D���� &'�A�\
H�S� HW��� &<+ &/\� ,HD���? 

G���#T!&� : HWWk��D ����1 ]+ ,�����[ �u���E& ���,1 .��, *'( ����T!& ^]���A �����1 ���,� N1
��F!& f'�h� .�, ��A��B� �y����!�D HS;  ., H!'�U� %& �A��B1 ] &'���\ p�)!& j&�

 K'��!& K'S{ "W� ���P$� ��0��D HD�aQ1�? 
C�BuW!& ^��TS� H�Tk�� N/�!& v'S��L& G�S� j^�h CT���!& CST$!& f/A� : P��\@�

�/!& HWR� �TD �PT!&? 
����
 ���: " &���(  *��\ ,����!& CTS\ K�� H�1 H�� %& �\< N/!& t ��T!& *1 ��! �\<8

, H! ")� *@D %& f��B@ 4 5H)�` %& K'�U f�z�@  ,G!'3 8 ?G!�#� %& K�� ,K�� �, K�� �TS  :
}&'��T(� ���,�{K'��(� , : %& K'���U G��S� &������1 ���, � ,�����[8} %& �A����B1 *1 ]+

HS;  ., H!'�U�{"? 
����� ����
 �����: "N1 : .��T�� H��)\�D �A����B1 %& *1 ]+ g���< �AP���� K'����S! ���,�

0! �`�#k!& �0�S� mT� '!� ,H�U��� �uk�!& H��S� ,K��� ��T\ ,H�D ^��h ��T! %& �A&P
U�b�°! :" ?p�D %& ���!@�  .�����), �)��\� ?p�D %& �\&P�0  ]u�� �\P�h1 ��!1

 ?pD %& �\��B@  C!���"&'!�� ���[ K�� �TS\  :.,1 H!'�U� %&"? 
��'#�
 ���:N1  :"}�{ ��1 K�a!& }&'T(� �,{ %& K'�U ., &'D���  �} *1 ]+

���B1HS;��  .�, H!'���U� %& �A{ g��$�1 .��, &/�A� ,.��'��#, ^&���(  &'���\ *1 P��#D 
 ��0! ����,� ,U'�!& G!+ j�TS:!& ., �0h&�qE �WW� *�\ .TD &'��0)k� *1 ,^��[L&

 ?f'S$�� HD &'�,��� ,f'T:#� *1 ]+ �0�S� H({ "A� ,�(�!& P#D" p�&P!& oT)h�  
= 

��� 
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= 

C���k�E& �^��T!& p�&`� p��P!&"? 
 ����
 ����������: "N1 : .��T�� H��)\�D �A����B1 %& *1 ]+ g���< �AP���� K'����S! ���,�

 �uk�!& H��S� ,K��� ��T\ ,H�D ^��h ��T! %& �A&P0! �`�#k!& �0�S� mT� '!� ,H�U���
U�b�°! :§ ?p�D %& ���!@�  .�����), �)��\� ?p�D %& �\&P�0  ]u�� �\P�h1 ��!15

?pD %& �\��B@  C!���  ¨&'!�� ���[ K�� �TS\:.,1 H!'�U� %& ? 
G!��#� K��� �T\ g�< ] ��{ K�(� C��b!& f/A� :} &'��,�� *1 ]+ �0��, &'�T(� ��,�5 24 42 5 2 33 4 2 5 35 33

P�Ta!& Z�Z#!& %�D4 4 3 32 24 4 4 4{J ���!& :� M�uk!& H�S� ,K�� �T\� :§ ]+ "��Th .�D& �(��� �,
%& f��B@  &��(  *�\ *1 ¨"? 

���� .� :"}B1 *1 ]+ &'T(� �,�HS;  ., H!'�U� %& �A��{ ")� Vu$!& *�\� ,4 5
 %& K'�U H! �,@  ,G!', H!8 �H�!'� n!/�  ,G��)���  ,H�)�PD :} *1 ]+ &'�T(� ��,�

HS;  ., H!'�U� %& �A��B1{"? 
V�W� .D& .� :pW�!& *1� H�!'� n�!<� ,���!1 �R� G�d& C�P!& "#h  :} &'�T(� ��,�

HS;  ., H!'�U� %& �A��B1 *1 ]+{,K��  :C�P!& �A/q@D"? 
C,��� K�� :"p�W�!& G;�(  ,U�b��L& .�, u�hU g�#\ .D NP� p�D ., "hU ")� 

�K���� ,���AU` c��!1 �R��� p�d���D H��)�` Y  :%& K���( − ¤− :} *1 ]+ &'��T(� ���,�
HS;  ., H!'�U� %& �A��B1{p�#� , :C�P!& ., &�/q1 �,"? 

�`�)� K�� :"�0h�q@  ,C�` pD1 .D %& PW#! m��\%& K'�U � H! "? 
���� K�� :"%& K'��U H��� e`@�  ,.�` H�S� *�\ �1 C!�T{ "Ta� Vuh *�\�  

H!'� n!/  :} %& �A��B1 *1 ]+ &'T(� �,�=H!'�U� >HS;  .,{"? 
G!��#� H!'� :}��0! &���q n�� &'�D')� *r� 2 85 23 3 5 3 5 35 2 34{J C�D')!& :��MN1 , :" ^]��A o�h�� *r� 

)!&� *�T�E& G!+ U���!&�0! ��q '0  CD'"? 
����
 ���: "f�\< G!�#� K'(� : �0S��� .�, ����!& C�TS\ *'Sy��(!& ^]��A g)� *r 4

= 

��� 
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= 
~���!& ., �0! &��q ,n!< ., �0)D'�� �0�'hU n� ,H�� &'#h�  f'!�� N/!&8"? 

��'#�
 ���: "��q�&� ���P!& �`�#k! "Q1 ,CD')!& *L"? 
���� .� :" }��0! &��q n� &'D')� *r {P��� , NU�b��L& P�'�� .�D Vu�h *��\ 

p�#� ,%& K'�U �� %&� P#� .D ��T� ~PQ K�� :%& K'�U G!+ H�� e`1 *�\ �T�  
�H!'� .,  : ,U��Ta!& .�, ��[1 H��r  ��({ P�Ta, K'�(� N/�!& *��\ *+− *��\ ��,� 

HS(� �! H�+ cS{−K�(  , : ¡+� ,C�D')!& p�S� %& ���� P��� ,%& K'�U �� mS� P�
& G��!+ v'���1%& K'���U K���(  p!'��� .��, f���)���1� %� ����T#!  : ,n���<1 m�� �

nDU n�PQ�"? 
���� .� ¢�! Y� :"}�0! &��q n� &'D')� *r 8{K�� , :Vu�$!& K��� : G��)��& P��

v'�1 ��@  ,CD')!& p! %& ? %& K'�U H�, "W( �"? 
G!�#� H!'� :}!1 �D&/� %& �0D/#� &'!')� *+�4 3 8 2 5 33 7 23 5 5 5 3 2 3 39 3 4��q�&� ���P!& p  �T�4 4 43 82 3 3 2 6{J C�D')!& :��M ,

N1 :" ���P�!& Y o�h'T!& v&/#!& %& �|/#� ,�0!�{ GS� &��T)k� �1 ,&'��#� *+�
��0h U��D ��q�& Y� ,.��,�T!& NP�1 GS�"? 

������
 �����: "K'��(� : ,�A����\ G��S� &��b���� ���A'�@�  ,C��D')!& .��� &��DP��� *+�6
}1 �D&/� %& �|/#�8�T�!8{K'(� , : ��,+� ,"�)(!�D ��,+ ,���P�!& Y ��#h', �D&/�� �|/#�8 8

U��!�D ��q�& Y �|/#�� ,�0�  �0! NZq "h�#D"? 
��'#�
 ���: "}&'!')� *+�{ CD��E&� CD')!& .� } ���P�!& Y ��T�!1 �D&/�� %& �|/�#�

��q�&�{! %& ��b� GS� *Za!&� ��!&� �0!& ., �0!��� �TD ���P!& Y  U&Z�+� ,H��P
��#k!& v&/� Y ,��q�& Y� ,�|'Sz, GS� �0!'b{ �P�� ,H�W�"? 

~�a�+ .D PTa, .� :H!'� :" }&'!')� *+�{K�� , :�A��\ GS�"? 
G!�#� H!'� :}��b� ]� p!� ., �UL& p  �0! �,�� 4 3 3 3 3 2 5 3² 4 4 44 2 2 33 2 3{J C�D')!& :��MN1 , :" ���!�

�0�� o P� �Q�� ]� �A/(�� /(�, �0!v&/#!& ^'� "? 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< ��� 

 .�a!�b��!& .��, .�'����!� .�Pb���! HS;��  .�, ������- .���! %& P��A�� .��, �0��,�3 9 3 9 3 9 9 2 2 2 5 34 4 4 4 4 4 43 9 3 35 3 3 33 3 23 3 34 2 33 3 3 2
=��>?  

}���- .�! %& PA�� ., �0�,�3 33 2 2 5 34 43 3 3 3 2 2.�Pb�! HS;  ., �9 9 23 39 3 3 2 4{ "�QL& p�  ^�)!& ��B`+ H�  2 23 2 34 4 49
 `�b!& p 9 4}.�a!�b!& ., .�'��!�3 9 2 9 34 4 4 3 5 3 3{ p�W�!& K@�� g�s�{ .�D C�WS#d '�A� w 4 39 3 33 4 3 3 2 3 32 3 5� *1 2 3

  H�! ��P�  H�({ t{ N< "\ G!+ H�, N`��� ]�, %& H���� *1 H! '�P�3 3 w 25 5 3 5 33 w 33 5 53 23 3w 4 5 2 3 H��S� o��'4 2 3 33 3 9
 ��\Z!& o�,� C��T$!&� C#T$!& .� oz(�� 3 9 3 33 3 3 3 3 5 2 33 3 3 52 2 3 3 32G!�#� K�� �T\? 

 *'��#, �A� &'!'�� HD &'SFD HS;  ., �A��- �TS 3 3 3 3 35 24 2 3 2 3 3 25 2 2 95 59 5 34 4 4 44 3 4=��>?  
}&'!'�� HD &'SFD HS;  ., �A��- �TS 2 3 3 29 5 33 3 3 34 4 44 3 2 2 95{ %& C��s .� }, �A�*'��#{? 

 &'���\ ��TD� f�P��� ��, %& &'�Sq1 �TD H�'(S� �'� G!+ �0D'S� p  ����� �0W(�@ 5 5 33 3 3 3 2 24 4 4 33 5 3 2 2 5 33 23 5 3 5 8 3 3 33 2 3 52 3 5 3 34 4 4 4 4
 *'D/��3 25 34=��>?  

}�0W(�@ 2 5 3 3 32 3{ �0)W��� ��b  N1 2 33 9 3 24 3 3 3}�����8 3 4{ �)D�d 8 4 3}H��'(S� �'�� G�!+ �|'S� p 5 3 33 2 23 52 3 52 4{N1 2 3 
                                                                                       

= 
����
 ���: "K'(� : ���P�!& "h�� %& �|/� *+ .�( ��T!& ^]�0! �,�=p�!� .�,> ,

 %& v�(� ., H#�, GS� H�!&'�}��b� ]�{H�D�(� .�, f/�(��  %& .�, f�b��  ? P���
 "h �q@  ,^'kD �A`&U1 ., �| *'#�)T� ,�0,'�� �A�y�R#D C#�,� Z� "A1 &'��\

����\ .�/��!& *1 f�����d ] ,�0y����S{� �A�y�R��� .��, ^'k��D ���A`&U1 .��T, ��'��#�T� &'
�A�b� G!+ &'h�){& *+ ,H�, ����b�� ]� %& ., ��'#�T�"? 

��'#��
 ���:N1 J :p�!� .�,² 4 43 2 M" ,v'�SzT!& ��0! "b�a�� ,�AU'�,1 G!'�)� } ]�
��b�{ �R�!& ����Q1 ���  ,G!��#� %& C��]� ., &'#z(�& &<+� ,f���T!& �0�� o P� 

�*�,�a!&� ^�(R!&� ,*&�kF!&"? 
.�T��� .D& ��R!& K�� :" ,o���� �T�  p!'!& U�Q �#T)h& &<+ ��b�!&� p!'!& *1 �S�&

�q�& "T[ �TAP{1 `� 1 &<+ �,1� ,�;� �, o ` Y ��b�!&�"?  



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

 C,��(!& �'� 'A� %&3 35}*'D/�� &'��\ �TD� f�P�� �, %& &'�Sq1 �TD{ P�#D ^�$  H�  2 33 3 3
 pW�!& G!+ n!<w 4 9 3 3 4 3� v&��)!& '��a� "�#$  n��, "�W�1 *1 p��#�, %& *+ K�(  H��\ZD 3 36 5 3 2 2 9 3 32 3 3 3 33 3 3 32 34 4 4 43 3 3 3 4

SW(� ��S  ���D p�D1 G�!+ �| ^�h �d H�1U GS�3 2 3 23 32 3 3 34 3 3 G�!+ ��d ��0SW(� ��S  ��T� G�!+ ��d ��03 3 39 2 3 95 2 3 53 3 33 5
�S  *�T��2 33 3 2 5H��,� p  j�,� �0SW(� 3 33 4 3 3 3 3 2 3? 

 v'��!& � 9u� %& *1� �A&'$�� �A�� �S#� %& *1 &'TS#� �!14 3 3 35 3 3 2 3 2 25 2 3 3 35 2 2 9 5 5 23 3 39 95 53 4 3 3=��>?  
}&'��TS#� ���!15 23 32 3 3{ *'( ����T!& N1 3 5 4 3 5 2 2 3}%& *19 3�A���� ���S#� 2 w 4 3 2 3{ �0k����1 p��  f�����1 ���, 2 6 3 35 2 3 34 5

}�A&'$��2 5 3 2 33{ �0���D H�D &'h���� ��, 2 32 2 33 4 4 3 3}v'���!& � 9u�� %& *1�5 35 2 3 9 3{ *���#!& .�� v��B ��, 3 2 34 2 3 3 3
�, *'( ���T!& K�(  ���\ ^pRD ~Pb)  "hU ^�h C�Pb!& C�- m!Z� �T!�5 5 3 3 93 5 3 3 3 3 34 43 2 3 3 33 3�

2 4 9 3 3 33 5 3 9 33 2 3 ^��h� ^&�3 33 3 �
�B %& *+ &'!�(  ��bD ~Pb)  "hU4 3 9 3 3 3 35 � 3 3 54 9 3 3KZ�  &/A C�PQ .� p3 3 33 3 3 33 3 3 2 w=�>? 

                                                                                       
=� > K�Z�!& gW� �\<? 

%& K'���! K��� H�1 ;gs�{ .D CWS#d .� ,C,�,1 pD1 .� :%& K'��U ��� !%& �`& *1 
K�� ,]�, p�����8 :"H(�z� ] ���\ ., ��q f��[ N`�� "�S� ,CWS#d �� na��" ��d ,

K�(  ,H�!+ ohU :%& K'�U �� !K�� ,]�, p����� *1 %& �`&8 :" ��,1 ,C�WS#d ��� na��
 C;� � ��WA< K��W$!& p�! "�k�� *1 %& m!@� '! %&� ,%& K'�U "�, *'�� *1 P���8

m!�k!"�!+ ohU �d ,K�(  ,H :%& K'�U �� ! ¡���- .��! %&� ,]�, p����� *1 %& �`&8
 %& K'��U K��(  ,H�({ t{ N< "\ .���L ]�, %&8� :" ,]��, C�WS#d ~�U& ��0S!&8 w

]�, CWS#d ~�U& �0S!& ,]�, CWS#d ~�U& �0S!&8 8w w"K�� , : '�T�� �T\ mT�  ,�T�B /F�� 8
��PT!& C��1 �0�� m��� G){ ,`�P!& K'��U o�, �ub�!& P0R�� *��  ,�| Ga�)  ,C

 %& � ,��| G�a�)  ,C���PT!& p��&�, H��S� jU/�#� G�){ m�T� �d ,�0�!+ ��F� �d2 3 3
 %& K'�U o, C#T$!& P0R� *�� � x��  ��| G�a�)  ,m�T� �d ,�0�!+ ��F� �d ,2 3 3

K'(�� *�W\�!& G(S)�  ,j���T$!&� C#T$!& :�, *��\ �,� ?��F!& ., �\P�� &<�, .
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

V��!& �,1? 
 %& KZ���1�¤ %& K'���U G��S� � :} �0�\Z���� �A���0z� C�P��Q �0!&'��,1 .��, /��q2 2 5 2 24 47 83 5 3 5 3 23 7 3 3 25 3 4 43 5

�0D3 4{K�� , : %& K'�U "T#)��  �.��ShU j��Pb�!& G�S� : ,U�b��L& .�, 8u�hU
 ��Pb�� *1 ��TA�,1� ,������1� j��Pb�!& C��� ��T0! g�)\� ,��S� p�D ., 8uhU�

 *1� ,V����!& C��WS#d G��!+ ���# ` G��){ ,u��#�  ,H��!�, C�P��Q H���, *&/��q@�  C��WS#�D &���T�
 %& K'�U v�)\ f����@ �K�(  , : ,u�#�  ,p�D &��T  ;��T)B�  &<r�  ,V���!& ��P�Qw

K�(  : %& K'��U ��(a! G�){ ��(Sz��  ,C�Z$!& C�q1 ]+ f/A �, %&�w 5 w� %& KZ��1� ,
H!'���U G��S� :}%& P��A�� .��, �0���,�3 3 3 3 2 5 33 2 2 4.�Pb���! HS;��  .��, ������- .���! 9 9 2 23 3 39 33 3 34 4 44 2{H��!'� G��!+  :

}*'D/��4 5 57 3{K�� , : ,C�WS#d G��1 G�){ C�S{&U C�WS#�! g���� U�b��L& ., "hU g\� 
K�(  :C�WS#d �� na�� ! P��� C�WS#d "�W�@  ,&/�\ *-��(!& .�, n��  %& KZ��1 ;m��SA

K'(�� p�W� 'A� ,H�1U GS� v&�!& o�� :%& K'�U �� !%& K'�U �� ! "�W(� ��S 
 %& K'�U H�, � %& K'��U P�#D ���D ��D1 G��1 ��d ,H!'��U %& �W� G){ ,H)�PQ

�K�(  , :���D ��D1 �� ! %& K'��U .�, ¡���,� p,'�� .�, p#�'�, m� �� P��� ;
 *1 GD@�  *�T�� G�1 �d ,H�, "W(� *1 GD@  �T� G�1 �d ,H�, "W(� *1 GD@  ;p�, "W�� 

j�, �d ,H�, "W(�*�T�� C uq Y CWS#d ? 
 Hh�q1 f��k��� Y N�z!&=�� ���� − ���> f��k��� Y ����{ p�D1 .�D&� ,=� �
����> ¡����T!&� `���{�& Y ���Q�� p��D1 .��D&� ,=����> C�� �#, Y ����#� '��D1� ,

 CD�ab!&=� ����> f��k��� Y N'��W!&� ,=� ��� − ��> "y]P�!& Y p�(0�W!&� ,
=� ���> g#R��!& Y� ,=����> , CD�ab��!& ���$#, Y o����� .��D&�=� ����> ,

 v�#�)���]& Y ���!& P��W� .��D&�=�� ����> K�Z���!& v�W���1 Y NP��{&'!&� ,= �
�� − ��> tR�,` ��U��� Y �\�k�� .D&� ,=�� � > K��� ��P�a!&� �A���B�

 G�SaT!& Y �Z�{ .�D& H��=�� ���� :> ��,1 G!��#� %& *] n�[ u�D "�s�D &/�A�
= 

��� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
kT!& K&',1 j&'\< �W(D ����Zh Y G�(W� ] *1 H��', P��� �uk�!& H�S� �,1� .�TS

���D p�D1 G�S� ����  �TSk�, *'��� *& .�, C�WS#d '�SF� u�  *���` v�#!& ? ��T��
 ����Zh Y ��(� ] *1 ����  &� ��\ *��\ *+� n�!< Y Cak�  ]� PD ]� H��\< �W�
P��W� .�D ����(!&� ,C���� U .�D *��#, H���&�U Y� n�[ u�D ���d]& &/�A �(k�  v��#!& 

 P���Z� .��D p��S�� ,.T{���!&− ¡���0!]& n��ST!& P��W� '��D1 '��A� −^��#��� ���0S\�  ?
& N'(!�D ��! ���D .D .��k,� ? Y �!&P�W� .�D& H�#�� &/�\� ,p�(0�W!& H�#�� �A

 v�#�)����]&=� ����> ������F� Y p���#S�Z!&� ,c����L& ������!& Y pS�0k���!&� ,
 ��R�!& ��`�{1=� ��� − ��> p���T!& Y p�&�#!&� ,=� ���� ps'�k�!&� ,

 K'��(�!& v���W! Y= ����> CD�ab��!& ^�T���1 P����$� Y pWA/��!& K����� ,=� ��� >
 ��R�!& ���F� Y ¢ �a!& K��� ,��TD ���,= ��� > K��� ,&Ph c�#� f`���+

 C��#;��!& Y ¡���W!L& C��,u#!& K����� ,�'���', '��A P��y&'�!& Y ¡�\'R��!&=���� ,
���� :>�!& C�,u#!& ��Pa!& ���1� ,&Ph c�#� .�, P�k�T!& ��ab�!& Y p�`&'

 K�Z�!& v�W�1= ��?> 
� V�W� .D %& PW� .�XG!�#� H!'� ; :} HS;  ., ����- .�! %& PA�� ., �0�,�4 4 4 44 2 33 32 2 2 5 33 33 3 3 3 2 2

 .�a!�b!& ., .�'��!� .�Pb�!3 9 3 9 3 9 94 4 4 3 95 33 33 3=��>{H�! K��(� *��\ 8uhU *1 n!<� , : .�D C�WS#d
G�1 U�b�L& ., gs�{K�(  ,�AP0[@  �kS$, 8 : H�, m��- ;HS;  ., %& ¡��1 .�!

 ,HS;�  .�, f��©  %& fu)D�  ,CD&�(!& H�, mSQ�� ,H�, m�Pb�� ,H({ t{ N< "\5
*-��(!& Y H�@�[ %& i�(  ,fP��� ��, cSq1 �TD %& g;B1� ,P�� �, %& cSq@ 9 3 3 2 :

}%& PA�� ., �0�,�3 3 3 3 2 5 33 2 2 4{H!'� G!+ C��&  :}*'D/��4 5 57 3{? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ����> Y ���{ pD1 .D&� ,"f��k���"= � �

���> Y �T\ ;H��`�, .D&� ,"U'��T!& UP!&"= � ����>� ,"K'�(�!& v�W!"=  �
���> Y p(0�W!&� ,"�'�W�!& "y]`"= � ���?>� "k�Sk, ;&P�h c�#�� f`����+ 8

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

^��#;!& .�� '#!�D? 
�%& PW� .� `'#k, .D lK��� ; : u��D .�( ���T!& &���)�& : ,v/�\  P�{ &<+

 %& KZ�@  ;UPB PA�� &<+� ,cSq1 P�� &<+�¤n!< t�Pb�  :} P�A�� .�, �0��,�3 3 3 2 5 33 2 2 4
 .�a!�b!& ., .�'��!� .�Pb�! HS;  ., ����- .�! %&3 9 3 9 3 9 9 2 24 4 4 4 4 43 9 35 3 3 33 33 3 34 2 3=��>{? 

 Y U'b�, .D P�#� Hh�q1"��H��"= � ���� ���U ���� −C�ST�� > pD�����!&� ,
 Y"t ��T!& C�Q"= �� ���> Y o��\�� ,"P�AZ!&"= � ���� ,��� ���U ��� ,

��� ��U ���> Y CW��[ p�D1 .�D&� ,"c�b�T!&"= � ��� ���U ����> .�D&� ,
 Y N���T!& �b�"�ub!& UP� ��:#�"= � ���� ��U ���> Y ���P�!& p�D1 .�D&� ,

"mTb!&"=  ���� ��U ��> Y N���T!&� ,"PAZ!& j&`���"=  ���� ��U 
����> Y N����z!&� ,"*�����W!& o,����h"= �� ����> Y ¡&����z!&� ," ����$#T!&
����W�!&"=  ���� ����U ���> Y �����{ p��D1 .��D&� ,"f��k����" = �� � ~�� �

v> Y ¡�0W��QL& ����#� '��D1� ,"~�����!& C���Q"=  ~�� �1−v  > .��� ~���s .��,
U�T� .� �T�L&HD `'#k, .D& .� P�Z� .D .T{�!& PW� .� ��T� .D �? 

��S� :��aQ fP���? 
  *G!�#� H!'� :} .�, .�'���!� .�Pb��! HS;�  .�, �����- .��! %& P�A�� .�, �0�,�3 9 3 9 9 2 2 2 5 34 4 4 4 43 9 3 35 3 3 33 3 23 3 34 2 33 3 3 2

 .�a!�b!&3 94 4=��>{J CD')!& :��M 
��k�)!&: 

P0#!& oz(� ., .�( ��T!& ^&�(  .,�3Hk�� GS�  : ,H�, .�Pb�! K�T!& %& f�z�1 .�!9 9
�ub!& t��s Y *��k�!� ,�0!&',1 Y *'a!�b!& "T#� �, .ST#�!�9 3 39? 

 *�h&�!�  .�( ��T!& �#W! C�#�&�� C�(�({ �U'Q G�a� CT���!& j���& f/A *1 
N'W�!& P0#S! .��Q�#T!& ?&'SD���� ,H�#, �A`'�0� &';�(�  %& &�P�A�� .�/!&� ��, 

`'a$!&� "FW!�D �#� ., �A�z�1? 
= 

��	 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
G!�#� H!'� :}.�Pb�! HS;  ., ����- .�! %& PA�� ., �0�,�9 9 2 2 2 5 33 3 39 3 33 23 34 4 4 44 2 33 3 3 2{J CD')!& :��MN1 , :

"Hk��� G�S� P�0#!& oz(� ., .�( ��T!& ^&�(  .,�3 : .�Pb��! K��T!& %& f��z�1 .��!9 9
H�,"? 

�����
 ���: "f��\< G!��#� K'�(�: ��� ,n�! m��Q� .�/�!& .�( ���T!& ^]��A .�,� 
&P0� %& Gz�1 �0)�Q ,PTa,8 : ���S� o��� ]�, ����U� ,HS;  ., %& ���z�1 .�!9

��DU ����U N/!& K�T!& n!< ., C�Pb!& .h�F�! ,fP�� .,6" ??? "�'�� K���� : *��\
 �!� ,�0k��1 Y f�'� ���[ ,*'( ��T!& ^]�A %& PA�� N/!& P0#!&8HD &'TS�)�"? 

��� ��
 ���: "G!�#� K'(� :H����,� fP0� %& Gz�1 ., .�( ��T!& .,� : f���B1 .��!
H!�, ., .�Pb�! HS;  .,"? 

��'#�
 ���: "N1 : H�����,� fP�0� %& G�z�1 ., .�( ��T!& ^]�A .,�} �����- .��!
HS;  .,{ �0#��� ��! �0zkW  ���P!& ., }.�Pb�!{"? 

*�T�S� .D �T)#, .�K'(� pT�)!&  : �'�� U/��  ,�P�P�[ ��U ��D�Q@  ,�aW!& mW\U� 3
HD �S��1 �! ,��1 m�'�� ,&U�/� ��,8 ? K��(  *�T�S�� p�D1 m!@�� ��b�W!& m,P�� �TS 3

p! :H�D � ,p��D ��4 w 3 5 ?��T)#, K��� :H�!'� K��� m�D�d .�D P�#�� .�� ,��T0\ ��dP�{� :
}%& PA�� ., �0�,�{K�� ,C��& , :Y f�'� ^p[ 'A �T�+ ,H�D &'TS�)� �!� �0k��1 

H��!'� G��!+ oTk��� ���!1 :} �u��� %& *1� �A&'��$�� �A���� ���S#� %& *1 &'��TS#� ���!19 4
v'��!&{?"? 

G!��#� H!'� :}.�a!�b�!& .�, .�'���!�3 9 3 9 34 4 4 3 5 3 3{J C�D')!& :��MN1 , :" "�T#� ��, .ST#��!�9 3
�ub!& t��s Y *��k�!� ,�0!&',1 Y *'a!�b!&9 3"? 

����
 ���: "K'(� : �{��!& CS�Q .�, ,�0!&',@D �ub!& "A1 "T#D �0�  .ST#�!�3 3 w
%& "�W� Y H����+� ,HD"? 

K�� ��T� .D %& PW� .� :"��( ��, *��\ H��  .�\ .,  ud8 : &<+� ,v/�\  P�{ &<+9
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

*�q .T��1 &<+� ,cSq1 P�� ?K�� :C��& f/A u�� :} ����- .�! %& PA�� ., �0�,�
� .�Pb�! HS;  .,.�a!�b!& ., .�'��!{C��& �q- G!+ ,"? 

G!�#� H!'� :}HD &'SFD HS;  ., �A��- �TS 4 4 4 44 5 33 4 2 3 3 32 2 95{J CD')!& :��MN1 , :" %& �A�z�1 �TS 
��F!& Y K�T!& ~���rD� C�Pb!& ^�z�rD &'SFD HS;  .,"? 

����
 ���: "G!�#�� xU�W� %& K'(� : HS;�  .�, �A��1� %& �0��� } ��TS  �A���-
HD &'SFD HS;  ., %&{ H��, &'Sb�� ��!� ,H��, &'�Pb� �S  ,�A��- N/!& %& ";�D ,w

%& t{ Y H�, &'(��� �!� ,CD&��8"? 
N�'$!& .D& K�� :"}HS;  ., �A��- �TS 4 44 2 3 3 32 2 95 3{N1 , :,K�T!& ., &'WSs �, :}HD &'SFD4 44 5 3{ 

&�PA�� �TD &'�� �!�"? 
��� ��
 ���: " ±� �T G�`& �T�  ~PQ ]� ,K�� �TD"? 
��'#�
 ���: " "D ,&'!�� �TD &'�� �!}&'!'�� HD &'SFD{`��(�]&� C��z!& .� "? 

G!�#� H!'� :}*'��#, �A� &'!'��3 35 4 2 3 2 3 35 2 5 9{J CD')!& :��MN1 , :" *'���#, ��A� &'�!'��9
�u�E& .�"? 
����
 ���: "K'�(� : %& f�P�A�� N/�!& �AP�0� .�� &���D`1�}*'���#, ��A�{ 

H��"? 
N�'$!& .D& K�� :"�AP0� .� *'��#, �A� &'!'��"? 

��'#�
 ���: "N1 :��F!& G!+ .�)�)S, ��B"? 
G!�#� H!'� :}H�'(S� �'� G!+ �0D'S� p  ����� �0W(�@ 5 3 33 2 2 5 33 5 8 3 3 32 3 54 4 2 24 4 4 4 2 3{J CD')!& :��MN1 , :" *��� 

����� G�S� ����� �A`&� *1 �0)W���� �0#��Q ^&Zh8 2 3 H��, iSF)�!& *'#�z)k�� ] ,�0
v�ka!& �'� G!+"? 

����
 ���: "}�0W(�@ { .�, �A���- ��T�  �0�S� H��  N/!& %& taD �0SFWD %& 
 �|'�S� Y fP�0� �0;�(�� ,%& &�P��� N/�!& P��'!& ��0 uq+� ,HS; 3 5} �'�� G�!+

= 

��
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= 
H�'(S�{"? 

��� ��
 ���: "G!+ �|'S� Y .�� ����� o��b!& &/A �0W(�@  ,%& *'�(S� �'�� ¤ ,
n!< ., %�D &<��� ,C,��(!& �'�"? 

��'#�
 ���: " "b�{ *+ ,H�DU PA�#� *1 ,o��R!& cQ'!& &/A ., .,�T!& U/a�S 
 �T\ ~���!�D %& HW��� �TDU H�r  ,n!/D p�� ] �d ,&/\� &/\ .S#��! ¡u�!& f`'b(,

^]�A g���"? 
G!�#� H!'� Y� :}���� �0W(�@ 8 3 3 34 2 5 3 2 3�0D'S� p  �2 4 4 5 5 4{J CD')!& :��M*�0h� ,: 

������:K�(� ,�|'S� Y ����� �0W��#   :P{&� G�#TD HW���� HW(�1? 
¡��!& G�#T!&� :�|'S� Y ����� �0�Sq1? 

G!���#� H��!'� :}f�P���� ���, %& &'���Sq1 ���TD5 35 3 3 33 5 3 2 3 4{J C��D')!& :��MN1 , :" gWk��D n��!<�
1 GS� f'#z� N/!& P�'!& �0 uq+�0k��"? 

PA�$, K�� :"&'!�� .�{ :}.�Pb�!{&'S#�� �S  ,"? 
����
 ���:N1  :"HS�W� Y C(��!&� C�Pb!& .,"? 

��� ��
 ���: "N1 : ��T\ ,�|/�\� P��'!& �0 uq+ gWkD �|'S� Y ~���!& �0W(�1
 %& K'�U .� ,��ab!& Y ^�h �K�� H�1 :§ ud t ��T!& C�- : ,v/�\  P{ &<+

q1 P�� &<+�*�q .T��& &<+� ,cS¨����\ PA&'[ H!� ,"? 
G!�#� H!'� :}*'D/�� &'��\ �TD�3 25 34 5 3 3 4 3{J CD')!& :��MN1 , :"�|/\� �0���� gWkD�"? 

����
 ���:N1  :" �0����� Y ��[& f���d "h H�L ,H�, CD')!& �0,�{� ,�0S�� Y3 3
, �0h��q� ���T, �'� n!<� ,H�'(S� �'� G!+ f'T0W(�1 H�19���P!& ."? 

NPk!& K�� :" ^p�[ Y ]� ��T0�  n�[ ]� H!'��U� %�D `'ah ���D �( ��, pTk 
HD/\� H�SFD .�!� HD ^�h �T,"? 

%& P�W� K��� ,K��� P�Z� .D .T{�!& PW� .� :" u��D t ���T!& &���)�&� :  P�{ &<+9
= 

��� 
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= 

H��D�)\ Y n��!< t�Pb��� %& KZ���1� ,UP��B P��A�� &<+� ,c��Sq1 P���� &<+� ,v/��\3 3 :
}HS;  ., ����- .�! %& PA�� ., �0�,�{H!'� G!+ , :}*'D/��{"? 

p���(!& g#\ .D PTa, K�� :" u��D ���#� t ���T!& *1 oT��1 m��\ : ,v/��!�D
 .��)�d& Y ��P�h� �d ,�APh1 ] ���,� %& v�)\ Y �0)kT)!�  ,C���F!&� ,�uqE&�5 8 5

H�!'� ,%& v�)\ ., :}%& P�A�� .�, �0��,�{¬�SD G�){  :}*'D/��� &'���\ ��TD�{ ,
H!'�� :}�UL&� j&��Tk�!& G�S� C���,L& ������ ���+4 2 3 9 3 33 34 3 3 2 33 3 93 4{J v&Z�{L& �U'�� :��M ,

C��& f/A"? 
"y&� .D ��T� .D %& PW� .� :"K��� ��� '!& H��;�{ ��T! H�1 : p�!+ g�zq ���u  *+w 8 w

] %&� ,�P�#!�D �0�W�[ ]'�� ��0�  H�! mS� m�\ ¡+� ,p)�D&3 4 8 ,~����!& ��S�D %& G�(!1 5 5
H)h�� P� ¡1 �\P0[1�9"? 

K�� ,.ka!& .� :" %& K'�U K��� : GS�Q *+� ,t ���, '�0  H��  .�\ .�,  u�d
�Sk��, H���1 ������ ����Q� : ,*���q .��T��1 &<+� ,c��Sq1 P���� &<+� ,v/��\  P��{ &<+9

.kaS! mS(  : ���!� ,¡����()  p���(S  .��` p�S� "�h�! *��\ .��! ,P�#�� ��D1 ��w
P�� ,"�# 1 ��S  ,Ku�0!& V1U H�;�1 *1 H�P�'  ,p��S0�� p�kWa� *1 m�q� ,N3

K�� ?��1 t ��,1 :��Pa!& ^�h &/�A !���T� .�D %& PW� .�  P{ �dw : ��T! f��D1 *1
f�;{ K�� j'T!& :~����!& �S�D %& G(!1 ] ,Hh��1 *1 H�P�� ¡r  ,��u  &'h��4 5 5 8 7 !

mS� K�� :�Sd *'��� ,P�#� �D1 ��5 5K��� ?.,��, f���Sd� ,�( ��, "h�!& 8 : ^��h &/��A
��P��a!& ?K���� : N/��!& ��P��a!& H����q@  ,����DU p��D1 .��D ^���z� m���(S  m��$$a 3

p�! K��(  ,p�! K���� H�! m�S� N/�!�D� ,.ka!& ., H)#T� :H�! K'�(� *1 jZ�$�1 :
 ,f'D/�  f'dP{� ,f'�Sq@  �A�D1 &�P#� �!1 ,�uk!& H�S� c�'� �'q+ .� ¡�q19

 �0�T�1� ?p�W� �AP�h� ,p�W� �A'�D1 ?^���W�1 &'��'�� �!1 ?&'��\ .�( ��T 1 ,f'��F 6 ®
K�� :^��z#! m�S(  :��P�a!& &/�A "�Q@D� ,~����!& "�Q@D p�dP�{ ,P�Ta, ��D1 ���7 ?

= 

��� 
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= 
K���(  :%& P��W� .��D �D���h p�dP��{ : %& K'���U *1 � Y ��P��a!& &/��A K���� ���T�+

�1� ,f'D/�  pW�!& &'dP{ .�/!& ,CQ�q .�( ��T!&9 9 f�P��� ,f'��F  f�� GS� �0�Tw
f'�Sq@  �Z�!& Y H#, f'h�F� *1 ?K�� : "���h G�@�  ,C��, .�, *���� 'D1 ��q�5

 pW�!&9 �K�(  :&/\� &/\ *��, Y *���� �D1 *+ ? p�W�!& K��(  �HD�a�QL : ��D1 *+
&'T)\&� ,H�!+ &'h�q�  ,&/\� &/\ *��, Y *���� ?K�� : .�( ���T!& ., "hU g)� 

 H�!+" "�\U/{ &�/F  ,�\P��� &PTa, *+ 3 8" ?%& KZ�@  :} K'���!&� %& &'�'F� ]3 5 9 3 3 5 5 3
*'��TS#� �)���1� ��������,1 &'���'F��3 3 5 35 2 2 33 2 3 35 2 3 53 34 5{ ,JK�����L& �U'��� :��M.�( ����T!& Y KZ���1� , :

}HS;  ., ����- .�! %& PA�� ., �0�,�>G!+ , :} �'�� G�!+ �|'S� Y ����� �0W(�@ 8
�*'D/��� &'���\ ��TD� �P��� ��, %& &'��Sq1 �TD H�'(S{ H�y��@  .k�a!& m��(! &<r�  ,

n�! m�S� �TD� ,��Pa!& &/A "Q@D f�q1� ,�uk!& ?K��� : .k�a!& G�S� m,P�( 
mS(  : , P�{ N/!& ��Pa!�D H��q@  ,�uk!& ny�(� ^�z� x�q1 *+ ,P�#� �D1 ��8

K��� ,�0!�[@  NP�D .ka!& /q@  ,p! K�� �,� :� &'�'�� *1 ��Z$�1 ,~&�#!& "A1 �
 &/��A ,^��z� ~P�Q ,HS�Q1 �W�)��& G�){ H�SW(� ��S  ���P�{ p��, oT�� ?&/�A "�,8 3

CQ�q .�( ��T!& Y &/A� ,��Pa!&"? 
G!�#� H!'� :}�A&'�$�� �A��� ��S#� %& *1 &'TS#� �!12 2 9 5 5 25 53 2 3 2 23 4 3 3 33 33 9 3 3{J C�D')!& :��MN1 , :" ��!1

*1 *'( ����T!& ^]���A ���S#� Y H��D *'dP��a)� ���,� �0k����1 Y H���'�F� ���, ���S#� %& 
��T!&� P��!& ., �0k!�$,"? 

¡�#Tk!& K�� :"p�#� :�|'S� Y &��T�1 �,"? 
������
 �����: " ,&���� H!'���U� %���D *������� .�/��!& *'( ����T!& ^]���A ���S#� ���!1¥

 &���0h ���T| *���T�E& "��AL ���T| *���T�E& *����0:��8}�A���� ���S#� %& *1{& , N/��!
 H!'��D� HD ���!& ., ,�0k��1 Y H���k�6}�A&'�$��{K'�(� , :" �A&'�$�� " &<+ ,

 ,H��D &��\/��� *1 p���W�� ���, �����D �A���\<� ,H��SA1� �u���E& Y .#z!���D �0����D &'h�����5 4
= 

��� 
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 ]+ *�P�$� ] .�/�!&� j��Pb�!& p�  .��,��T!& ., .��'zT!& *�ZTS� .�/!&9 34 3 3 9 35 34 3 33 3 9 3 3 3 7 34 4 4 4 4 4 4 4 49 2 2 2 92 55 5
%& �F� �0�, *��Fk�  �AP0h5 3 3 2 5 2 24 45 3 2 52 3 33 5 3 ��!1 v&/� �0!� �0�, � 2 24 43 � 5 3 53 3 3 2=�>?  

}.�/!&3 4 9{ 1P)W, 3 3 2 5}*�ZTS�3 5 4 2 3{ *'W�#� 3 5 4 3}.��'zT!&3 74 9 5 2{ .�S��)T!& 3 4 7 3 3 5 2} p�  .��,�T!& .,4 4 4 43 22 5 2
�AP0h ]+ *�P$� ] .�/!&� j��Pb!&2 2 5 3 3 99 33 3 35 34 3 4 9{ HD *'�@�  �0)��s 4 4 23 5 3 3 33 2}0��, *��Fk�� 5 32 4 3 35 23�2{ 

 �WF!&�3 33 2}�0�, %& �F�{ �0)��F� GS� �A&��h }0!���!1 v&/� �{=�> ? 

                                                                                       
= 

 %��D �A���\ G�S� ,��| ��0#�'� *1 H�'z�� ,�| �0Sa� *1 H)D'(� %& ., &�U/a� 9
1� �u��! �0W��� ,H!'��D�H�, &'D')�� n!< .� &'�Z��  ,HSA"? 

��� ��
 ���: " *+� �A�y�T;�D ��S�1 H��1� ,G��q1� �k�!& ��S#� H��1 G!�#� �A�F�
 .�, ��| ��S�1 H��r  ,��0�S� &����[� ��0�, &'�Pb� K&',1 �0! "b{ *+ H�1 &��0�1

�0k��1"? 
x�a;!& .� :" }�k!& �S#�{K�� , :�A� HST#� �! �T, �k!& ., G�q1 'A �, �S#� '

HS,��"? 
G!�#� H!'� :}v'��!& � 9u� %& *1�4 35 35 2 5 3 3 9{J CD')!& :��MN1 , :" ?v'���!& �u�� %& *1�

�0�S� �A�b{1 p)!& �0!�T�1 GS� �0���$�k "? 
����
 ���: "K'(� : �AU�b�D1� H�(Sq ��T��1 .� v�B �, �u� %& *1 &'TS#� �!1

� �0:� �S  ,�0�'�� H)�\1 �T, ,�0�&'{�2 ww n�!< �A��0��  ,��A��:!& �0{U&'�h GS
 U��0�+� ,H���PW� ��, ���B U�T�+ .� �A�hZ�� ,v/�!&� ~���!�D Hy��!�1 �&Pq .�

?H��P()#� �, �uq"? 
��� ��
 ���: "N1 : ��,� ��0� �, �S#�� ,e'$�� �� "\� ,�`�0[� g�B "\ �S#�

.zD"?  

=� > K�Z�!& gW� �\<? 
= 

��� 
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= 
 `'#k�, pD1 .�lK��� ; : C��- m�!Z� ��T!J�C��&�U Y :��D ����,1 ��T! M ���\ C�Pb�!&

 ",�a�JC�&�U Y� :",�a)� M &'!��(  ,����\ ^pR�D ~Pb�)  "hU ^�$ JC��&�U Y� :
*'( ����T!& K���(  :M "��hU ^���h� ,p��y&�,5JC���&�U Y� :"���(� '��D1 M ,��b��D ~Pb��) 

&'!���(  :m��!Z�  ;&/��A ����Q .��� p����! %& *+ :}��, .��'��zT!& *�Z��TS� .�/��!&4 4 4 43 7 39 35 2 2 95 3 .3
�AP0h ]+ *�P$� ] .�/!&� j��Pb!& p  .��,�T!&2 55 3 5 32 5 3 3 9 39 34 3 34 3 4 4 4 4 49 22{C��& ? 

 Y NU�FW!& Hh�q1"Ha�a�Q"=  ���U���� ,���� ,���� ,���� ,���> ,
 Y �Sk,�"Ha�aQ"= � ���� ��U ���� >�A��B�? 

�H��D1 .�� CTS�� p�D1 .� : %& K'��U *1 �K��� :"1 *1 P��U1 ¡r�  ;&'�Pb�� ��#D
��#D8"K��� , :�'�� .�D .T{��!& P�W� K��(  :%& K'��U ��� !�]- C�#DU1 NP��� *+ :

K�� ,p!��#! .��!1� ,%& �T0���1 .��!1 : %& K'�U K�( � :" ��T�  n�! %& xU��D
m�k,1 �T�  n! xU�D� ,m�z�1"U�b��L& .�, "�hU K�(  , : .����Q NP��� *+�

�T� ., :K�� ,p!��#! ���Q� ,pD�! ���Q8 8:&'!���� ,*'( ��T!& ZTS   : .�D& G�z�1 ��,
&'!��� ,^��U ]+ &/A �'� :%& KZ�@�  ;&/�A ���Q .�� ����B %& .�� �! �18 3 :} .�/�!&3 4 9

.��,�T!& ., .��'zT!& *�ZTS�3 3 3 74 4 4 4 42 55 52 2 29 3 3{C��& �q- G!+ ? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ����> Y ���{ pD1 .D&� ,"f��k���"= � �

����> Y U&Z��W!&� ,"fP�k��,"= � ��� ����U ���� −cR��\ >H����`�, .��D&� ,  Y
"f��k��" Y �T\ ;"��R��!& ���`�{1 ���F�"= � ��� > p�D1� `Pk�, t���s .�,

 .�D ��T� .�� C��&'� p�D1 .� �0S\ ",�\ pD1� K�0�, .D ��$a!&� p\<'W)!& CTS�
8u��, HD H�D1 .� CTS� pD1?  H!�hU ;`���E& P�h "��, &/A� ;&/A �T� ��B j�(d

 Y ¢ ���a!& Hb��F!� ,.k��a!& C��W�U .��� H��!Z�� ] �u��\ H��� "g����()!&"= � ��� :>
"£zF� ~�PQ"? 

 .�� CTS�� p�D1 .�D ��T� .�� C�&'� pD1 .� f&��  ;Y��b!& `�W� .D j'!�s HSQ�
= 

��� 
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= 

 Y U&ZW!& Hh�q1 ;]'Q', HD ����A pD1 .� H�D18"fP�k,"=  ��U����?> 
����S� :H��(d� ;&/��A j'!���s������{ '��D1 K����� ,*���W{ .��D&  : �!���Q K����� ,~�P��Q

=�UZh :>pWA/�!& K���� ,~�P�Q ��[ : .�D& G�S� `U� ,V@�D H�D ���! ��T#, ���[
mW�� ��B ., H�#� N/!& N�'$!&? 

�:�& :"j�(�!&"= � ���>� ,""�P#)!&� ��$!&"= � ���>� ,"*&Z��T!&"= � �
��� ��U ���>� ,"*&Z�T!& *�k!"= � ���� ,��� ��U ��>? 

 &P�k,� 8u��, ��Pa!& �b  ,C!'W(, C(�!& �`����8−�S�1 %&�−? 
U&ZW!& K�� :" &P�{1 oTk�� ��!� ,H�h'!& &/�A .�, ]+ �����A p�D1 .�� e��� HTS#� ]8

j'!�s ]+ CTS� pD1 .D �T� ��P{ ., fP��1"?  ., H�1 CQ�q ,f�;� ] C(d 'A�w
d')  ;Hq'�[ P{1 td� &<+ *�W{ .D&� ,*�W{ .D& �'�[�)#, H(�?  Y p�T��0!& K���

"Py&�Z!& oT$,"= � ��� :>".�(���s .�, U&ZW!& f&�U : p�D1 .�� CSb�), �TA&P�{+
K�� ,CS��, CTS� pD1 .� e�qL&� ,����A : ��P�{ .�, fP���1 &P�{1 oTk�� �!�8

 '�D1� pS$#!& H(d� ,CTS� pD1 .D �T� H� � ,`�W� .D j'!�s ]+ CTS� pD1 .D �T�
� ,*�W{ .D&� CT��qj�(d �T0!�hU C�(D� ,f��B� CW#[ H�#�"? 

� V�W� .D %& PW� .�XH!'� ; :} p�  .��,��T!& .�, .��'�zT!& *�ZTS� .�/!&4 4 4 4 4 4 43 3 3 7 32 55 52 2 2 99 3 3
j��Pb!&4 3 3 9{K�� ; : p�W�!& G�!+ g�A< .�, C����1 .�#DU@�D �'� .D .T{�!& PW� ^�h

��T!& �#D K�(  ,��#s ., ��bD U�b�L& ., "hU f^�h� ,.�( � : ^��h ��, %&�
&'!����� ,^����U ]+ H��D ^���h ���TD .T{���!& P��W� : &/��A .��� .������! H!'���U� %& *���\ *+

��b!&? 
 Y N�z!& Hh�q1"*��W!& o,�h"= �� ����>Y ���{ pD1 .D&� , "f��k���"= � �

����> Y H����`�, .��D&� ,"f��k����" Y ���T\ ;"��R���!& �����F�"= � �� > .��,
Q .D %& PW� .� ~�s C�aSs pD1 .D pS� .� �!�Q .D C���#, p�d N�bT!& �!�

= 

��� 
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= 
HD V�W� .D& .� ?c�#� f`���+� ? 

� V�W� .D %& PW� .�XH!'� ; :} p�  .��,��T!& .�, .��'�zT!& *�ZTS� .�/!&4 4 4 4 4 4 43 3 3 7 32 55 52 2 2 99 3 3
�AP��0h ]+ *�P��$� ] .�/��!&� j��Pb��!&2 5 3 5 32 5 3 3 99 34 3 34 3 4 49{ %& K'���U *1 n��!<�  � ����q G��!+

�0��  e`���  ,�,'� V��!&8 :"�����P�Q &'�#Th& *1" ��d ,����P�Q V���!& o�T$  ;
K�(  ,�T� ., .TD �0h'{1 ., "hU ^�hw :%& K'�U �� ! m�D ,��T� .�, ���Q &/A

 n�)��1� �TAP�{1 m�k�,@  ,��T� .�, .����Q mS� G){ ,^�T!& ���$!�D �h1 p)S�!
 %& K'���U f�,@��  ,�q����D �j��Pb��!& Y f������ *1&'!����� ,K���hU H���, �Fk��  , :

 P�W� *+ ��d ,^p�[ .�, n��b�D *�#�b�� �,� ,&/A .� *����! H!'�U� %& *+ ,%&�
 �'� .D .T{�!&−��A� p�D ., ���� ., "hU− %& K'���! K�� � : p�(D "�A

K��(  ?j��Pb�!& f/A "A1 ., P{1 ., :"]"�'�� .�D .T{��!& P�W� K��(  , : *+
!& Y gA< ., C���1 Cy�, NP��v�zF!& .D �T� H! K�(  ,j��Pb : ?m�1 *'�$,1

K�(  :K�(  ,*'�h pD ��! :K�� ?mS� �, �S#�1 :�]- C���Td p!�, ,�#� : C#DU1 �,1
 %& K'��U H�! K��(  ,p�S  ;�]- C�#DU1 ��,1� ,pDU �0���@  ;�]-� :" %& xU��D

m��z�1 ��T� � m�k�,1 �T�  n!"&'!��(  ,*'( ���T!& f��\� , :�z�1 ��, %&�G  P�W�
 %& KZ�@�  ;���'z), H�D *��\ ��T�+ ,*'D<��\ ��A� ,^���U ]+ C��z� �'�� .D .T{�!&8

G!�#�HD�)\ Y %& K�(  ,�T)!& ., ��b!�D ^�h N/!& .��kT!& HW{�Q U/�� fU/�  :
}j��Pb!& p  .��,�T!& ., .��'zT!& *�ZTS� .�/!&4 4 4 4 4 4 4 43 9 33 9 3 3 3 7 32 55 52 2 2 93{C��& ? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ���� ,���> Y H��`�, .D&� ,"f��k��" ;
 Y ����T\"��R����!& �����`�{1 ������F�"= � �� ,�?>�  ;&P���h c�#���� f`������+8

^��#;!& .�� '#!�D "kSk,? 
 H������−�;����18− l H���!'� Y :} p���  .��,����T!& .���, .��'���zT!& *�Z���TS� .�/���!&4 4 4 4 4 4 43 3 3 7 32 55 52 2 2 99 3 3

j��Pb��!&4 3 3 9{ :%& K'���U *1 �  �0���{� C�Pb��!& Y �0WB���  ;�'��� j&< �0W��zq
= 

��� 
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 "�(� 'D1 ^�$  ,�0�S�−HT�&� :c��1 p�D 'q1 *�$�D .D .T{�!& PW�− .�, ��bD 
K�(  ,�T� :%& K'�U �� !��T� .�, .����Q mS� G){ ^�T!& ���$!�D �h1 p)S�! mD ?

 p�W�!& f�,@  ;pDU H)���@  ;�q�& �,1� ,p!��#! H)�k,@  ;�TAP{1 �,1 � *1 f�����
C��& f/A m!Z�  ;*'( ��T!& H�  .#z  ;C�Pb!& �T� Y? 

 Y ¡�0W���QL& �����#� '���D1 H���h�q1"CD�ab���!& C��� �#,"= � ����� ,���� �����U 
���� >H�D V��W� .�D& .�� �!��Q p�D1 .� pWS�!& .� ���b!& NPk!& t��s .,? 

fP#D ª@�� �, H�� p���� ,*'D&/\ V�W� .D& *�` .,�? 
� .� "�(� pD1 .D& .�K�� ;H�D1 : .�, .����Q G�S� N��0� G�S� ����$!& �h1 mD

 K'��U G�!+ H�D v�(�1 �q��D m�h� ,HD *'�SW)� pSA1 G!+ �TAP{@D mWS(��  ,�T�
 %&�K��(  ,H���q@  %& K'��U m��@  , :"C�Pb�!& Y f����&" *'( ���T!& �Fk�  ;

&'!��� ,H�, : %& KZ�@�  ;.��k�T!& &/�A C�PQ .� ���B %& *�\ P(!8G!��#� :} .�/�!&3 4 9
j��Pb!& p  .��,�T!& ., .��'zT!& *�ZTS�4 4 4 4 4 4 43 9 33 9 3 3 3 72 55 52 2 2 3{.�)��& ? 

 Y N�z!& Hh�q1"*��W!& o,�h"= �� ����> Y CW��[ p�D1 .D&� ,"fP�k�,"= � �
�� �����U ��� −.s'���!& U&`  > Y ������{ p���D1 .���D&� ,"f��k�����"= � �����> 

 Y ¡&����z!&�"�����W�!& ����$#T!&" =� ��� �����U ���> Y p���D�a!&� ," g�����B
��Pa!&" −��aD K's P#D �'WzT!& Y fP$� �!�− Y H���`�, .�D&� ,"f��k���" ;
 Y ��T\"��R��!& ���`�{1 ����F�"= � ���> Y ¡�0W�QL& ���#� '�D1� ," C� �#,

CD�ab����!&"= � ���� ������U ��� ,� ���� ������U ��> Y N`�U�����W!&� ,
"CD�ab!&" Y �T\ ;"CD�QE&"= � ���� > .�� v��W{ .D P�� t��s ., �0#�Th

H�D H��D1 .�� "��(� p�D1 .�D& .�� U�k�� .�D P!�q p�d �P�W� .D G�',?  `����+ &/�A�
 U�k�� .�D P�!�q H�� � ,H��#;�� G�S� t��), N/�D�!& �P��W� .�D G��', H��  ;c�#�

H�P��� GS� H(d'  ;*�W{ .D& �,1 ,pWA/!&� N�&�!& ���{ 'D1 K�� �T\ ;K'0$,? 
= 

��	 
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D& K��� Y �${ ."��R!& Y��!&"=  ��� :>" '�A� �P��W� .D G�', f`���+ Y�
c�#�"? 

 Y K���"CD�QE&" :"�`�)� "��TD e'()� H��! ;c�#� G�',�"? 
 Y N��Q'W!& K���"���0T!& ���F!& ��a�+"= � ��� :>" c#;�! ;c�#�� fP���

N/D�!& �P�W� .D G�',"? 
 Y ps'�k!& f�\<�"U'���T!& UP!&"= � ���� >� Y N'��WS! H)Wk�� `&�"H�T$#," 

��R!& pD1�? 
����S� : Y '��A"N'���W!& ���$#,"= � ���� ���� > ,N�b��W!& .k��a!& "����, .��,

���!�\ .ka!& "��&�,� ,x��, p!/0!& ��D 'D1 ;&Ph c�#� fP���8? 
�K�� ;�`�)� .� :H�! K��(� ,.�TSk�T!& ^&��(  ., "hU "W�1 : ,"��(� '�D1 v��aWa!&

K�(  :%& pW� �� ! mD H)�k�,@  ;���Q �,@  ,�T� ., .���Q GS� CS�S!& ���$!& �h1
*'( ��T!& K�(  ,&< '0  ;��Q �,1� ,pSAL : ���Q .�� .�����! H!'��U� %& *��\ *+

 %& KZ�@  ;&/A¤ } .��,�T!& ., .��'zT!& *�ZTS� .�/!&3 3 3 7 34 4 4 4 4 42 55 52 2 2 99 3 3… {C��& "? 
 Y ��#� 'D1 Hh�q1"CD�ab!& C �#,"= � ���� ���U ���� > ~�a��+ t���s .�,

HD �`�)� .� N'a�!& *�W�[ ��dP{ PTa, .D .�k{ ��d pD�a!&?  ;��aQ P�� &/A�
"��, H��! ;j�(d H!�hU? 

� ��1 .�l : pW�!& *1 � �'�� .�D .T{��!& P�W� ^��$  ,C�Pb�S! V���!& ��`
K�(  ,�]- C#DU@D :%& K'�U �� !K��(  ;�'�(!& ��#D fZ�TS  ,C�PQ f/A :��h ��, ^

�'�(!& ��#D K��(  ,��T� .�, ��b�D "�(� 'D1 ^�h� ,^��U ]+ .T{�!& PW� f/| : ��,
m��!Z�  ;"���(� p��D1 ����Q .��� G���B1 %& *���\ :} .��, .��'��zT!& *�Z��TS� .�/��!&3 3 7 34 4 4 49 35 2 2 95 3

j��Pb!& p  .��,�T!&4 4 4 43 3 9 3 2 5 2{H!'� G!+  :}�0! %& ���� .S 2 35 23 35 4 2 3 3{? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� > .�� "���T�+ .D ",�, t��s .,

= 

��� 
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����1 .�� m��D�d .�� CTS��� .�D `��T{?  ;"���T���+ .�D "��,�, ;c�#�� P���� &/�A�
 Y �T\ ;¢�a!& £�� ~�PQ"g��()!&"? 

�H!'� Y �`�)� .� :}j��Pb!& p  .��,�T!& ., .��'zT!& *�ZTS� .�/!&4 4 4 4 4 4 4 43 9 33 9 3 3 3 7 32 55 52 2 2 93{K�� ; :
�!& PW� ~Pb� ~Pb�)  ,U����` �]- C����Td H�!�, *��\� ,H!�, �zRD �'� .D .T{

.�( ���T!& .�, V��� K��(  ,�]- C#DU@D : %& K��(  ,^����!& ���:#! .T{��!& P�W� *+
G!�#� :} *�P�$� ] .�/�!&� j��Pb�!& p�  .��,�T!& ., .��'zT!& *�ZTS� .�/!&3 3 9 35 34 3 33 3 3 9 3 3 3 7 34 4 4 4 4 4 4 4 49 2 2 2 92 55 5

AP0h ]+5 3 2 5 9 4�2{ K��(  ,�TAP�{@D ^��$  ,��T� .�, *����Q U�b��L& .�, "�h�! *�\� ,
.�( ��T!& ., V�� : �0��S� *'�#z� *'( ��T!& *�\� ,&/A ��Q .� ����! %& *�\ *+8

 %& K����(  ;����| *'yZ0)k�����−f������d "���hw− :} �AP���0h ]+ *�P���$� ] .�/���!&�2 5 3 52 5 3 39 34 3 4 3 4 9
%& �F� �0�, *��Fk� 5 3 3 2 5 24 45 32 3 33 ��!1 v&/� �0!� �0�, � 2 24 43 � 5 3 53 3 3 2=�>{? 

 Y ~&��!& PW� Hh�q1"f��k��"= � ������ >HD �`�)� .� �T#, �� ? "���, &/A�
j�(d H!�hU? 

�H��!'� Y ����1 .��D o���D�!& .��� :} p��  .��,���T!& .��, .��'��zT!& *�Z��TS� .�/��!&4 4 4 4 4 4 43 3 3 7 32 55 52 2 2 99 3 3
j��Pb!&4 3 3 9{K�� ; :,P�P[ P0h V��!& v�Q1 %& K'��U �A�,@   � ,&'�Pb�)� *1

K�(  :"&'�Pb� V��!& �0�1" �'�� .D .T{�!& PW� ^�$  ,*'�Pb)� V��1 "#$  ;
K�(  ,gA< ., C���1 Cy�T#DU@D :%& K'�U �� ! ,g�A< .�, C����1 C�y�T��Td p�! *��\

 %& K'�U K�(  ,C���1 Cy�T#DU@D m�$ � :"nk�,1 ��T�  H�! xU��D ��0S!&" K��(  ,
*'( ��T!& :K�� ,H#T�� ^��U ]+ &/A .T{�!& PW� "#  �, : .�, ��b�D "�hU ^��h�
K�(  ,�T� :%& K'�U �� ! p�SA1 G�!+ ��T0�, ��bD m(Sz��  ,.���bD pk�� j�h-

*'( ��T!& K�(  ,�T� ., ��bD m�h� : %& KZ�@�  ;&/A ��Q .� p�B %& *+G!��#� 
C��& f/A :}0h ]+ *�P$� ] .�/!&�2 5 3 39 34 3 5 4 3 4 9 ��0!� �0��, %& �F�� �0��, *��Fk�  �AP2 2 3 3 2 5 2 25 3 5 5 33 2 24 4 45 3 33 5 3

 ��!1 v&/�� 4 3 � 3 3=�>{? 
= 

��
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 Y N����z!& H���h�q1"*�����W!& o,����h"= �� ���� ,���> Y ������{ p���D1 .���D&� ,

"f��k����"= � ����� >H��D o���D�!& .��� N�&���!& ����#h p��D1 t����s .��,?  f`�����+�
*�)S� H�  ;c�#�: G!�L& :K��UE&?� �����!&C : £��� ~�P�Q ;N�&��!& ���#h '�D1

¢�a!&? 
� K��� ;P�A�$, .� : p�W�!& ��,1 � P�W#! *��\� ,����P�Q &'�#T$� *1 .�TSk�T!&

 '�D1 ^��h� ,C�P�Q U����` �]- C�#DU@D ^��$  ,U����` �]- C����Td �'� .D .T{�!&
 p�W�!& G�!+ H�D ^�h �WQ1 �TS  ,HS\ HS�! H�S� �Z� �T� ��bD U�b�L& ., "hU n��

 � K���( .�( ����T!& .��, "��hU : K����� ,^�����!& ����:#! �'��� .��D .T{���!& P��W� *+
�q¯! : %& KZ�@  ;&/A ��Q .� p��! %& *+G!�#� :} ., .��'zT!& *�ZTS� .�/!&3 3 7 34 4 4 49 35 2 2 95 3

j��Pb!& p  .��,�T!&4 4 4 43 3 9 3 2 5 2{ �'� .D .T{�!& PW� }�AP�0h ]+ *�P$� ] .�/!&�2 5 3 52 5 3 39 34 3 4 3 4 9{ 
g{�Q & ��b!}��!1 v&/� �0!� �0�, %& �F� �0�, *��Fk� � 2 2 3 3 2 5 24 4 4 43 � 5 3 5 5 33 3 33 3 2 25 3{? 

 Y ����{ p�D1 .D& Hh�q1"f��k���"= � ����� ,���� :> .�D P�Ta, ���d p�D1 ���d
H�D P�A�$, .�� ����h .D& .� pb�bT!& .D ��${ ��d ��Wz!& Gk��?  P��� &/�A�

"S� H�  ;&Ph c�#�8: 
G!�L& :K��UE&?� ��!&C�� :&P�A�$, xUP�� �! ���h .D&8?� C��!��!& : �S)�q& ���${
f�q©D? 

�K�� ;C,��� .� : ,��T�:� ]��, �'�� .�D .T{��!& P�W� ���q1 ��z  �'� *�\ �T!8 8
���Q �q-� ,.���Q "hU ��q1� ,n!/\ NP� .D �Q�� ��q1�8 ? ., "y�� K�( 

V��!& :��Q ��,1� ,^���U� &��F  H�D ^�h �TD ^�h �T�+ .T{�!& PW� *+8 8 �1 ��b�!& g{
 �0��  %& KZ�@�  ;��| &��Fk�  ,���Q� ���Q .� *���B H!'�U� %& *r  ;.���b!&

C��& f/A :}j��Pb!& p  .��,�T!& ., .��'zT!& *�ZTS� .�/!&4 4 4 4 4 4 4 43 9 33 9 3 3 3 7 32 55 52 2 2 93{? 
 Y ���{ pD1 .D& Hh�q1"f��k��"= � ����� ,���� > �T� .D i�{ t��s .,

= 

��� 
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��a!& ��d p�'a!&HD C,��� .� *�D1 .D ? H!��UE ;c�#� P�� &/A�? 
�K�� ;NUPF!& P�#� pD1 .� : %& K'�U �,1 � .�D .T{�!& PW� ^�$  ,C�Pb!�D

K��(  ,��b�D "��(� '�D1 ^��h� ,.��,��T!& ., *'�'zT!& ^�h� ,H)�PbD �'� : ���
%& K'�U ! m�\��� �TAP�{@D n�)�$  ,��T� .�, .����Q mW�Q@  ���$!& �h1 mD

L �q�&*'( ��T!& K�(  ,��'� pSA : *+� ,^���U ]+ n��!�1� .T{��!& P�W� ^�h �,
 %& KZ�@  ;"�(� pD1 C�PQ .� p��! %&G!�#� :}.��'zT!& *�ZTS� .�/!&3 7 34 4 49 35 2 2 95 3{C��& ? 

 Y ps'�k!& f�\<"U'��T!& UP!&"= � ��� >H��`�, .D] HWk��? 
�K�� ;N�bW!& .ka!& .� :%& K'�U ��� � K�(  V��S! �,�(,8 :"V���!& ��0�1 �� !

"#! ]1 ,C,��(!& �'� �| ��! P0[1 ;&'�Pb�  HT� .D&� �&U H!�b � m�W� *1 �\P{1
 "�hU ]1 ,^p�[ G�S� UP�(� ] .��k�, fU��h� H�!�, ��T�� *1 �\P{1 "#! ]1 ,��s
 ,�0�'�W�D ����� m�D "A1 �'WbD �P�� ,P �D ����� P �D �P�� HSD+ ., C��� ��,

��:#! �A�h1 *+ ]1" ?K�(  "hU ��(  :%& K'�U �� ! ��q- ���(  ,`�< C�#DU1 NP��
 C�TS\ .�( ���T!& ., "hU K�(  ,CS�Th ^��k{ H! C��� `'(� C�k!& ��W� C,�(!& ��b�

 p��W�!& *1 e���� ] C����q ��0#T��� : p��W�!& �0#Tk��  ,H���, ����q H��)��� �K���(  :
"�0�,� n�, ��q 'A ,mD/\"!& PW� ��� �d ,K��(  �'� .D .T{� :%& K'��U ��� !

 �d����)  ,% �0,P���1 C��#DU@D m���h� p!����#! ���0�, C��#DU1 m��\�� ,�]- C�����Td NP����
K�(  NU�b�L& NP� .D �Q�� ��� �d ,HD ^�h �, *'( ��T!& :%& K'��U �� ! NP���

&'!���� ,H�D ^��h ��, *'( ���T!& �d���)  ,���#!& <&/h �(�� *'#W�8 : C�#DU@D &/�A ^��h
]- ���� ��d ?��A���  u0  �A���q1 u0  ,C#Tk!&� ^���S! �(�� .�#WkD &/A ^�h� �8

K�(  ,"�(� �D1 G��� v�aWa!& HT�& U�b�L& ., "hU :%& K'��U ��� ! .�, p�! ��,
 .�, .����Q G�S� p�(�� Y ����$!& ��h1 *u�  p��D .�, pk�� j�h1 ¡1 ��B ,K�,

 G�!+ H�D��1 ��b�D m��h� p!���#! ����Q m�\�  ,�T�8 %&G!��#� *'( ���T!& fZ�TS  ,
= 

��� 
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&'!����� : j&���T)D &/��A ^���h� ,C;���!�D C;���!& "��A1 ^���h� ,"��DE�D "��DE& "��A1 ^���h

%& KZ�@  ;�0STa� :} .��'zT!& *�ZTS� .�/!&3 7 34 4 49 35 2 2 95 3… {C��& ? 
 Y ps'�k!& f�\<"U'��T!& UP!&"= � ���� >��R!& pDL HWk��? 

  *G!�#� H!'� :}S� .�/!&2 93 3 4j��Pb�!& p�  .��,��T!& .�, .��'zT!& *�ZT4 4 4 4 4 4 43 9 33 9 3 3 3 72 55 52 2{J C�D')!& :
�MN1 , :"���A&<1 .��, *'�Pb��)T!& �Sk��� ] .�( ����T!& "��FD o��,�3 2   ��Pb��� &<r~ ؛3

^���!�D �A'T�&� �A'D�� ����!& K�T!�D ^���BL&"? 
j��Pb!�D `&�T!&� :;���!& GS� �`��� �SkT!& �0,P(� p)!& �'z)!& j��PQC? 

�AP��0h ]+ *�P��$� ] .�/��!�D `&���T!&� :.�TSk��T!& ^&���(  ? *',P��(� &'����\ .�/��!&
P0$!& <+ ,H)S� o, K�, ., H�'#�z)k� �, Gb�1 : H#�z)k�� ��, Gb��1 p�A� ,C���z!&

*�k�E&? 
G�#T!&� : C�a�W(!& j��b�!& .�, *+−�;��1 − G�S� *'�W�#� &'���\ ���1 ,.�( ���TS! 

 �0!&'��,1 &'!/��D ���, &<+ ,.��,���T!& ,g��S� ����U� ,����� C����&'s .��� H!'���U� %
��T� C{�T��? 

 .�( ��T!& ^]�A *L n!<�− *�T�E& ., �|'S� 'SF! − o &�P!& *'\UP� ] &'��\ 
K/W!& &/A ^&U� ., C�!�#!& PQ�(T!&� ,C�,�k!&? 

���T!& .� *'!'(� &'��\ &/A "h1 .,� :"�(T!& .�� *'!'(� &'��\� ,^��U K/W� H�+ :
G�B %& *+ �0  ,H)�PQ .� − �|'�S� ��Wq� ,�0�'�� "FD� �A��&'� ^'k! − ] 

H!'�U� %& ^��U+ Y *'k ��)� .��,�T!& &��� *1 �0����? 
����
 ���: "f�\< G!�#� K'(� : "�A1 G�S� C�Pb�!& Y .��'�zT!& *�Z�TS� .�/�!&w

0���S� ���0�  *'���#z�� ,�0!&'��,1 Y �0���S� %& H��Wh'� ���! ���TD ,C��h�a!&� C��k��T!& �
�0!'(D :%& Hh� &�P��� �!� ,C#T�� ^��U HD &'�Pb� �T�+2 5 8"? 

K�� "�Sk!& pD1 .� :"K��(  ,"�hU pa!& GS� c��w :K��(  p�T� �1 p�D1 p�dP�{ :
= 

��� 
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 %& K'�U jP0[ �K'(� 'A� : %& P��� ��| H�! P0�[1 C�Pb�D �'��!& ~Pb)� .,5
K�� ?C,��(!& �'� :p! C,�T� pS��w ?K�� : �1 �d'! m�Z� 8 2 3K�� ,�T| ~Pb�L .�d'!2 :

p��1U ��| mWb#  ,�`- .D& xUP� �, p�\U`1 �d ?K��� : o�(W!��D eU1 ] "�hU ^��$ 
 o�(W!���D eU1 ] C����� `'��(� ,H���, .���#D �`1 ]� ,&`&'��� P��[1 ]� ,C��T� �b���1 u��hU� 9 9 33 8 9 4

���0�, "��Th1 ]� ���0�, .k�{1 ?K��� :K���� ?%& K'��U ���� ,p��A C�P��Q1� :���#� !K���� :
��P�� 3 5�0� !K���� ���0,�,ZD �1 ���0,�zFD G(!@��  :K���(  �!���h "��hU fZ��TS � : H���+ %&�

H��, ���q p�0!� ,��| ~Pb)�!� w ! %& K'��U H��!+ ��:� 5 �K��(  : n��, ���q '�A "�D
�0�,� ! �dud n!< K'(�8�"? 

G!�#� H!'� :}�0��, *��Fk�  �AP0h ]+ *�P$� ] .�/!&�2 5 2 25 3 2 5 3 32 4 43 3 33 5 3 59 34 4 3 9{J C�D')!& :�MN1 , :
"�0�, *�^Z0�  �0)��s ]+ *�P$� ] .�/!& *'W�#��4"? 

������
 �����: " n��!<� ,�AP��0h ]+ H��D *'�Pb��)� ���, *�P��$� ] .�/��!& *�Z��TS��9
*'!'(�� ��'b()��  ,�0)��s :����B ^]��A C�P�Q .� %& *�\ P(!¥ ! �0��, C��F��8

�|"? 
��� ��
 ���: ".�( ��T!& j��Q ., �;�1 f/A� : ] �AZ�T!� �0W�� ., P{1 �Sk�

 K��TD �0��, P�{1 ^��h *+ ,�0�, *'TSk� *'�Pb)T!& ]� G){ ,K&'{L& o�Th Y
&'!�� "�Zh :&'!�� ��k� ^pRD ^�h *+� ,^&�, &/A :&/A C�PQ .� p��! %& *+"? 

 H!'��}�AP0h ]+2 5 3 2 5 9 4{J CD')!& :�M �;D ´�� ,§��$!& ¨*�0h� H� � ,�0a) �: 
������:T�1 *'��bW!& H!�� ,�TA��#, t�)�� �T0:�! cS)F� �? 

 ���
!: ��#D H�!�� ,C(R�T!& �)�!��D� ,C���z!& �;!�D P0$!�  ,cS)F, �TA��#, *1 
.�� '�!&? 

K���� pW#R��!& .��� N�U� :§"P��0$!&5 2 3"� ,"P��0$!&2 5" Y P��0$!&� ,"��T#!& Y P��0$!& ,5 52 5 2 3
j'(!&¨"? 

= 

��� 
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= 
G!����#� H���!'� :}�0����, %& �F����2 3 35 2 4 45{J )!&C���D' :�MN1 , :" ^]����A .���, %& �F����

.�( ��T!&"? 
��� ��
 ���: "H!'� :}�0��, %& �F�� �0��, *��Fk� 2 3 3 2 5 25 5 32 24 4 45 3 33{ C�SD�(T!& v��D .�, &/�A� 

 �0S,��#  ,"�T#!& ��h ., ^&Z$!& *L ;.��,�T!�D �0y&Z0)�&� �0#��Q ^'� GS�
���P!& Y .��,�TS! &U�b)�& ,�| �F� ., CS,�#,"? 

=�H���W� :> ,K���{ Y ]���T\ m����\ &<+ j��b��!& *1 ,v&'b��S! x����+� %& p���( � ���S�&
 u�  ,~u�sE& "�W�� G�S� C�#�)T, ]� ,%& t�{ Y �Zy��h .�� �! ,K�{ Y �b(��
 Y �'�$)  ,"�b��)!& .�, P�D ] "�D ,��(Sz, ����� H��� G��� ]� ,�(Sz, ���Wd+ H! mW��

�a!& Y o�)T�� ,]�T\ *'�� p)!& K�a!& f/�A� ,��T!�\ n!<� ,�b(� *'�� p)!& K
 m��\ &<+ ]�T\ *'�� f/0  ,�&PF!&� P��!�\ K�# L& j��Q ., �A��B� j��b!&
 G�S� U`��� ��0S��  *1 G�S� KP�� /����{ ���L ;��0S�TD "���!& *'S,�#� ., CSD�(, Y
�A�\/�� �! &/0!� ,K�a!& f/A ��B Y �b(� *'��� ,P[1 �1 HS#  "�TD f�P� CSD�(, 

 H!'�U ]� %& � .�, C�SD�(, Y �A�\< �T�+� ,~usrD H��aW� H���Q ., ��1 GS�
����0S�TD H!'����U� H����'S,�#� :G!����#� H���!'(\ :} �����q %&� %& �����T�� *������T��5 5 2 5 22 3 3 33 5 5 5 3 53 3

.��\�T!&3 4 4 3 2{J K���L& :��MH!'�� , :}&P��\ P��\1� ,&P��\ *�P���� ��0�+8 5 8 5 92 3 2 53 34 43 3 3 2 4{J ��z!&~U :
�� − ��MH��!'�� , :} ,*'��TS#� ] ����{ .��, �0hUP)k���� �������©D &'D/��\ .�/��!&�3 5 95 2 2 33 92 2 3 2 5 5 3 33 54 4 44 2 3 3 3 4 3

.���), NP���\ *+ ���0! p��S,1�� 2 5 34 43 2 23 9 4 3 4 5{J �&����L& :��� − ���MH��!'�� , :} .�( ����T!& *+3 4 4 3 5 2 9 4
�0�`�q 'A� %& *'�`�F�2 5 3 35 54 43 35 3 3 5{J ^�k�!& :���MH!'�� ,: } .�a� ��T�+ ���#, ���+ &'!���5 2 33 9 93 2 34 45 35

�0D ´Z0)k� %& ,*'yZ0)k,2 2 2 54 4 5 4 42 23 33 5 3 5{J ��(W!& :�� ,��?M 
^&Z0)��]& C��Q Y �u)�q]& ��\< *1 P�#D C���& ��k��� Y N�z!& ���h .D& K�� :

��P�� "��@)!&� K'(!& ., n!< Y v&'b!&� :v��#!& �u�\ Y ^&Z0)�]& G�#, *19 :
�+ .�, n!/D 'A� ,&�A�� H���� �, "#�!&� K'(!& ., HD 1Z0)kTS! ^NZ0)kT!& U�08 3 2 3 4

= 

��� 
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K�� �d ��T!&� C��Fk!&� �&PF!& G�#, n!/\� ,��s�D �^�k, HdU', HD HS# � HS��8 4 4 4 :
 H��h� G��S� '��A ���T�+ ���0D ´Z0)k��� %& f���\< G!���#� %& K'��� *1 &'��T�� .�/��!& ���,1�2 24 4 5 4 2 3 3 5 9

�� �! H�1� ,v&'$!& %& .�� *' ���  ;C#�Pq ]� ��, ]� ^&Z0)�& %& ., .¤ ��, 
 %& H)Wd1 P�¤"�y�� K��� ^&'��� ,��0! H�Wh�1� Hk���! � : f��\< "�h %& .�, .��� ��!

 ,H�D ��T�� �Fk�� ´Z0)k� H�1 �q1 .TD C��F� ]� C#�Pq ]� ��, ]� ^&Z0)�&
K�� �1 :��!� ��,L& .�, HD ckq H�1 �q1 .TD %& ckF� �! H��1 ��q1 .�, ~���� 

n!< "y�(! K�(�� �0�, H��B1 : ��! ���SW� &';, �'(D ��, H�1 ���q1 f���d "h %& *+9
 %& ���Pb�  ,�0���B1 H��1 .���q- .��� ,��| ck�q H�1 .��q- .� ���q1� ,�A��
 GS� n��A�D �T  ;H�, ^p[ .�D ~��� �!� ,n!< ., HD ���q1 �T�  f�\< �T�  G!�#�

  �, n(���� ck�q� H���B1 H��1 ��q1 .TD ckq� ~�B1 P� H�1 nT�ZD H��D m��
?HD ��, P� H�1 �q1 .TD ��T� �!� ,HD !�A& 

 ��Pa!& g��B Y pD�a!& ~�a�+ 'D1 K���=� ��= :> ., H uq %& ., P��!&�
V���!& ., H uq H�, ��T!& �T\ ,V��!& > ���T!&� P���!& p)�b�! H��, j��Wd+ &/�A�

C(�(a!& GS�? 
��� C�$aT!& *���D Y C$a!& Y ¡�0WQL& C�k!& �&'� K=� ���� :> v/�!& G!'���

 �0��=N1 :.��,��T!& .� >&'!��� .��{ :K��(  ,*'yZ0)k�, .�a� ��T�+ : ´Z0)k�� %&
K��� ,�| : �0�, %& �F� �0�, *��Fk� JCD')!&:�MK��(  �0��� v��h1� , : ]1

 ^�0�k�!& ��A ��+J���(W!&:��M *1 �AU&P��1 "�h@  ; G!'��� ,g��� C�b�D &'��Q'�
 ��| ´Z0)k�� %& K��(  ,��0! �&��$T!&J���(W!& :�� M �0��, %& �F�� K����J C�D')!&

�M ���a!&� ,���{ %& *L ;�0�� .�� �! ;%& ., �)��\ &<+ .�)�b!& .���A *L ;
�A& CT�{� �D&'Q *'�� H�, *'�� �, "D ,H�k!& "#�� ]? 

!& �'��T$, Y �u���E& ����[ K���� e���)�=� ���� :> *1 *'�P��� .�/��!& G��S� &`U
= 

��� 
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*-���(!& Y &����$, x����A : ¢���S\ *-���(!& Y ����$, H���1 &'���`& ���, n!/��\�=����T!& > �

=^&Z0)�]& > �=C��Fk�!& > H�SD�(� ��, ����D GTk�, H��1 &'�T��� ,%& G�!+ ��;�T!&
 ] .�TD m�S#  &<+ ^�T��L& f/�A j��Tk�, "�D ,n!/�\ ���!� ,��$T!& t��s GS�

!& ta)k� H�! C�D'(� H��S� p�$T!�D �0S#  .TD mS#  &<+ �,1� ,H! �TS� m��\ ;CD'(#
G!�#� K�� �T\ ;]P� m��\ ;HS#  "�TD : c��'�! ��P�\ n!/\Jc��'�:�� M `��� 

 n�! &�P����  n��'q+ G�S� x����U ib�(� ] f'D1 H! K�� �T! H�'q+ j`�\ �T\ H!
 &P�\Jc�'�:�MG!�#� K��� , :�\ P�\1� &P�\ *�P��� ��+ &PJ~U��z!&:�� M K����

G!�#� : �A���, C�W��� *�\ c�\ �:��  *��#R� ] �A� &��, ����,� &��, &���,�
J"T�!&:�� MG!��#� K���� : j��Pb�!& Y .��,��T!& .�, .��'�zT!& *�Z�TS� .�/�!&

 �0��, %& �F� �0�, *��Fk�  �AP0h ]+ *�P$� ] .�/!&�JC�D')!&:� M &/�0!�
)k� u#  �| ^&Z0)�]& *�\ �0! �)�� H�1 ;V�W� .D& .� e�U �T\ ;��]& &/A ta

 ,���q- v���D ���0! �)���� ���d ,t��S��  ,H���!+ *'��k���  ,U����!& Y ���A� C���$!& .��, v���D
 .�, &'��,- .�/�!& �'�!�  G!�#� K�� *'�,�T!& �0�, na;�  ,tS��  ,H�!+ *'��k� 
 *'��S#�� &'����\ ���, U�����!& v'��d "��A *����:�� n��y&UL& G��S� *'�a;��� U�����!&

J!&.���zT:�� MN�bW!& .ka!& .�� : �T\ �0! U��!& jPTq ;C,��(!& �'� *�\ &<+
"��(, .�� �| ckF�  ,*'RT�  ,UP(!& ., C!�AE& PTF� : .�D� �0��D v�� &<+

 Y *'�(W�  ,v&/�#!& H�SW� .�, f�A���� ,C�T{�!& H��  H��s�D ;v�D H! U'kD .��,�T!&
���0! K���(�  ,C��TS:!& :��� &'k��T)!�  ���\^&U� &'��#hU&�0;��#D K����� &U' :f�&Z0)���& :
"���� �0! Hh&UP)�& :"���� �0��S� �A���,� �0�&P�q `U� �0y&Z0)��& ���(�+ : H��+

"��� ��q�& Y .zD1 �, �uq ���P!& Y �0! �0:� : ��T�  �0)��zF�� �0S��0$� '�A
C(�({ �| ^&Z0)�& 'A� ,t{ HS\ &/A� f'S#  ?�A& 

 .�#�'��T!& �u���+ Y Y ����(!& .��D& K�����=� ���� − ��� :>"���� P���� : C�Tk��� *+
= 

��� 
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 '�a� ,C�SD�(T!& ���$,� ,�U�#)��]& v��D .�, ��&P�q� ^&Z0)��&� &P��\� &��, n!<
}��0S�, C���� C���� ^&Zh�3 7 7 3 35 2 4 �� 3 3 33 3 5{J eU'R�!& :��MH�!'� '�a�� , :} ����S� eP�)�& .�T 2 35 32 3 3 23 3 4

����S� eP�)�& ��, "�TD H�S� &�P)�� 2 35 2 32 23 33 2 3 23 3 5 34 4 44{J ���(W!& :��M"���� , : "�D ,v'�Q1 '�A�
 ,p��q t���zD ����!& G�!+ ^pR�!& K�b��+ ���T!& *r�  ,H�D�D G�S� C(�({ n!< C�Tk�

KP#!& ��a!& ., C�k{ P��!& n!/\�"? 
 �)�!& Y U�D .D Z�Z#!& PW� C,u#!& K���=� ���� > ��${ .�D& ¢ �a!& GS� �W(#,8

%& j��Q ., C�Q K�@� �T!8 9 9 3= : .�, t��S� ] @�zq &/�A j��Wd+ v&'b�!&� ,�U�R�!&
 '��A� ,j��b��!& �y�k��\ H��aW��� H��D t��yu!& H��h'!& G��S� C��(�({ n!/��D %& c��Q�
 ,H��`�q ;�`��q .�,� ,H�D %& ���, ;���, .�T  ,HST� "�TD ",�#!& N��$� H��aW�
 Z��� ;H�,Z!�  ;C���T$!&� C�k�!& "�A1 K'�� &/�A� ,H�S� %& G��1 ;G��1 ., &/�A�

T!& %&� ,C,uk!&� ��$�!�D�A& t '? 
 C�z��&'!& ���[ Y V&��A "�Sq PTa, ��R!& K���= ���� > G!��#� H�!'� P���

}%& ��,� &���,� ???{ H!'�� } &P�\ *�P��� ��+−&P�\ P�\1� {%& H�T{U K��  :
 "��#�!& j����Q .��, ���TA� ,P����!&� ����T!& p)���Q j���Wd+ j�����& f/��A m�T;���

.����A .�, H�! t)R�� *1 p��W�� ] .��!� ,C�U��)q]&K��(�  ,���& .�)�b�!&  : ,�\��,
 H�y&P�L P���� H��1� ,.��\��T!& ���q H��1 .�, i�!& HD `U� �, P�� c�'� "D ,Py�\�

�A& .�� ��!&? 
 .�T�!& �'T$T!& Y�=� ��� > .�T��#!& ��R!& "��−%& HT{U− %& cQ'� "A 

v���h@  ?H��D GTk��� "��A� ?��T!���D : u��  ,&P���(, ]+ ��T!���D G!���#� %& c��Q'� ]
'� G!�#� %& K�� ;�(Sz, ��Q� HD G!�#� %& cQ} %& ��, .,@� u  %& ��, &'�,@ 1

*����F!& �'(!& ]+{ "�Q')!& '�A ���T!&� ,&���, % *1 G�S� "�!` C��& f/A p�  
 NU��FW!& Hh�q1 N/!& ��Pa!& Y ^�h H�,� ,�#R� ] ��{ ., �bF!& ��(�+ G!+
= 

��	 
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=C�Pq v�a!&?> 

"��� *r  :& c�Q'� c��\"��� ?�',/�, H��1 f�A��� *1 o�, ��T!��D % : Y ���T!& *+
 c�Q'� ] n!/�!� ,HTb�q GS� g!�B H�1� ,�\�T!& �'� GS� KP� ,`'Ta, HSa,

K'�(� *1 �'$� u  ,~usE& GS� HD %& :�\��, %& *+ ! Y C�b�!& f/�A �\/�� ��T�+�
 G!�#� H!'� "�, ;�{P, *'�� ��(,}%& ��T�� *���T��{ H�!'�� }��,� &���, &��

*��#R� ] �A� &��, ����,�{ G!��#� H�!'� "��,� ,}%& ���, &'�,@� 1{ G���� ]� ,
 c�Q'� ;�{P�, *'��� p�)!& ���(T!& Y ��+ "D ,~usE& "�W� GS� C�b!& f/A H��
 u�  ;H�D %& GTk�� ] n!/�\� ,��| c�Q'� ] ;�{P, *'�� ] p)!& ��(T!& Y� ,�|

K�(� :\�T!& %& ^�T�1 ., *+ C��R�TD t�S#)� ���L ;C��S#�!& j��b�!& .�, ��T!&� ,�
H��aW� %& ?& ?�A 

���(W!& �U'�� ��k��� Y �;��1 .�T��#!& C,u#!&� : ´Z0)k�� %& *1 C���& P�y&'  .�,�
��k�1 C#DU1 ��A �A *1 �S�&� ;��� � ^&Zh H��RD �1 ,HS��D �1 ,HD ´Z0)k� .TD8 8: 

i�(� H��� �)��� P�� .�! K�T\ C�Q 'A �k�: .��!� ;H�D G!��#� %& GTk�� ] &/�A 
 "�, ,HD %& cQ'�"�S�)�T!&"� ,"P���T!&"��  ;"�S�)�T!&"� ,"P���T!&" .�, �k��! 

 ��!� ;~u�sE& "�W� GS� P��,� ,�S�), H�@D %& cQ'� *1 �b� .�! ;%& ^�T�1
 ,~Pb�D *'��� P��� ;�R�D *'�� P�� ,��FD *'�� P� �u�!& *L ;Hy�T�1 ., .��

D *'�� P���`&UE& n!/\� ;�S:D *'�� P�� ,KP#D *'�� P�� ;v/�?? 
¡��!& �k(!& :�k�(�� ]� ,~u�sE& G�S� K��T\ '�A ��, :"��, ,H�D %& GTk�� &/�0  :

��b��W!& ,o�Tk��!& ,U'����!& ,��{���!& ,.T{���!& ??? .T;��), '��A� ;n��!< HW��[1 ���,�
��!'� G�#, ��!� ;C�bS! :"HD %& GTk�"L ;n!/D �T�& H!  Pa� *1 8 4 2 5 ^�T��L& *

HD GTk� G!�#�� H��aW� %& *1 f��#, .�! ;C����'�9 3 3?? 
�!��!& �k(!& : &/�0  ;P���()!& P��� K�T\ 'A .�!� ;~usE& P�� ]�T\ *'�� ] �,8

= 

��� 
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"�, ,&P�(, ]+ HD cQ'� *1 �'$� ]8 :P���!&� ,^&Z0)�]&� ,��T!&� ,�&PF!& ? u� 
K'(� *1 �b� :E& "�W� GS� �\�, %& *+"� .�!� ,~us : ���T� .TD �\�, %& *+

n!< 'a�� ,HS��D� ,HD? 
C!@k, : "A"�()�T!&"?´Z0)kT!&� ,�\�T!& ��h .,  

v&'$!& : C!@k,"�()�T!&"K'(� ., �0�, ;^�TS#!& �0�  cS)q&  : c�Q'� ] %& *+
���D *����& &<+ H��D c��Q'� ���T�+� ,`&��� E& "�W��� G��S� H��D"'���#!&w"K���(�  ; :" '���#!&6

����T!&�()" *L ;"�()����T!&" *����� &<+ ]+ �P���, C����Q �����! ~u���sE& "�W���� G���S� 4 5
�D"'�#!&w"K/T!& �;�1 HS�,� ;4 5 8 :&'!�� : "�W�� G�S� H�D G!��#�� H��aW� %& cQ'� ]

�D *�� &<+ ]+ `&� E&4 5"Z#T!&4 5"K�(�  ; :"K/T!& Z#T!&5 6" �;�1 HS�,� ;8"U�;!&" :&'!�� :
G!�#�� H��aW� %& cQ'� ] *��� &<+ ]+ `&�� E& "�W� GS� HD 4 5"o ���!�D"K��(�  ; :

"U�;!& o ��!&"f/A *'Tk�� ; :Ch�`ZT!& ^�T�L&? 
~u�sE& Hh� GS� HD cQ'� ] H�1 ^�TS#!& �#D e��� ?H�SD�(� ��TD �����(, '�!�8 ?

K'��(� ] n���+ N1 : G!���#�� H��aW��� %& ����Q�1 .��, `���� ���! H���L ;�()���T!& '���#!&w
"�()�T!&"� ; ;���()�]& ta)k�� .�TD �P��(, m���\ &<+ ]+ ��&/�D K��T\ C��Q mk�!

 K'(� &/0!�¤ :}*'�T()�, .�,�$T!& ., ��+{J �P$k�!& :��M K���� ,¤ :} %&�
��()�& �< Z�Z�{J *&�T� K- :�M ;C��T�� .�D& �u�E& ��[ Hah�� N/!& 'A &/A� ;

& H�  �\<� ,G�ka!& %& ^�T�1 `�� Y `U� N/!& ��Pa!&�5 "D ;��aQ ��B �()�T!
 ^���[1 ��0�, �/{� ;%& ^�T�1 ., �b� �! ^��[1 H�  ��Pa!& &/A *L ;�UP, 'A

%& ^�T�1 ., pA ? K'��!& �u\ ., ��! H�1 GS� KP� �T,�?? 
oD&�!& �k(!& :~usE& "�W� GS� i(�!& .T;)� �, : H��aW�� %& c�Q'� ] &/0 

"�, ,HD GTk� ]� ,&PD1 HD G!�#��8 :U'�L& ;c�#;!& ;Zh�#!& ???? ;n�!< HW�[1 �,�
�(Sz, g�� C�bD G!�#�� H��aW� %& cQ'� *1 �'$� u 8?? 

= 

��
 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
                                                                                       

= 
 G�S� K&` .�yZ0)kT!& ^]�| %& ^&Z0)�& *L ;H)(�({ GS� C��& Y ��A ^&Z0)�]&�
 .�yZ0)kT!& "D�(, Y ��A K�T\ C�Q '0  ;�0)SD�(, .� fZ$� �P�� ,H�'�� ,H!�T\

H�!'� "��,G!��#�  :} &P��\ *�P����� ���+8 *&P��\ P��\1�8{J ~U���z!& :�� − ��{ N1 
 ���D �k�� *1 �'$� ]� ,H)(�({ GS� t{ G!�#� %& ., ^&Z0)�]�  ;&P�\ H�, �:�18 3
 f�A��� ���B GS� *-�(!& ., ���[ �k  ., "\� ;��a, f�A�� ���D f��k�)  ;f�A��8

�S#� �! �, %& GS� K�� P(  ��aQ "�!` uD ��T\ ,�&��{ �S� uD %& GS� K'(!&� ;
G!�#� K�� :} ����D p�W!&� �dE&� .zD �,� �0�, �0� �, �{&'�!& pDU ��{ �T�+ "�

*'�TS#� ] ��, %& G�S� &'�!'(� *1� ���zS�� H�D KZ��� �! �, %�D &'\�R� *1� ta!&8{ 
J�&��L& :��M Y �1 ,H�S#  Y �1 ,H���[ Y ��S� u�D %& G�S� K'�� "�  ; H��Q�

 ;���(�({ ^&Z0)��& .�( ���T!�D ´Z0)k�� u��� "�h %& *@�D .,�� .a� "D ;Zy�h ��B8 8
^p[ HS�T\ ��!� ,�\1� ,��y&Z0)�& ., �:�1 "D ;��y&Z0)��\ ��! .�!? 

 ] n��1 ��T�  ;Hk��� H�D %& c�Q� ��, "�\ Y ��0�S� U�k�� *1 g�$� �P���(!& f/A�
��{ �T! K'(� u  %& ��{ ���$)� :"u{ H�+K" H�D c�Q� ��T! K'�(� ] n!/�  ,

 G�S� H��(W� *1 n��S� g�$� Hk��� H�D %& c�Q� �, "�  ;`&�T!& ��! &/A *1 Hk��
 �����! %& ^&Z0)�����  ;n���! gk����� N/���!�\ �����! f�A����� *1 ����S#� .����! ,f�A�����
 G�S� ��y&')���\ ���! H�[�� G�S� %& ^&')��&� ;��D�(\ ��! %& v��� ;��y&Z0)��\

& C�(D &/�A� ;���k!& ;��S#� ] ��, %& GS� K'(� ]� ,�A�A�� GS� �0��$� j��b!
K'�(� G!��#� %& *L ;.��'�SFT!& C�Sd�T, .�, H��� Hk��� fZ�� ��T� ���DU fZ�� .�!�9 :

}��bW!& o�Tk!& 'A� ^p[ HS�T\ ��!{J eU'R!& :��?M 
� ;t�Sz, i�(� C��Q C����F!& *L ;�(Sz, %& �| cQ'� u  C���F!& �,18"C����F!&" 

#,�A�� :*�T)y]& o�', Y C#�PF!& ? %& K�� &/0!� ;i(� &/A�¤ :} &�P���� *+�
�0��, .�,@  "W� ., %& &'��q P(  n)���q{J K����L& :��M"�(� ��!� , : ;����F 
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G!���#� K���� ���T! .���! :}%& *'�`���F�{J ^�k���!& :��� MK���� :}�0�`���q '��A�{ 
J^�k�!& :���M0!� ;�P�(, �P, C�Q C#�PF!& *L ; K'��!& K�� &/� :" v��a!&

C�Pq" K��� ,� :"n��q ., .F� ]" ;*��T)y]& o��', Y *'��� C���F!& *L ;
tSz, i(� C�Q C���F!&� ;*�T)y& H�  ��! o�', Y *'��  �&PF!& �,1 ?& ?�A 

 j�( &'T!& Y U'0R, ��R!& K���=� ��� :> *1 `�1 tW�� ��, ����'� Y �`�����
pS� �, .�D1: 

]�1 :%& *+ %& K'�U *+� ,P��!�D Hk�� cb� �!  � ]+ ^�b{E�D HDU cb� �!
 ;���$, *�` H)(�({ GS� cQ'!& &/A� ,t{ ���D n!< "#  .T! ^&Z$!& Hh� GS�

ª@�� �T\ c)�, ��$TS! gh'T!& <+�? 
����d : "�W�� G�S� tD�k�!& �R�!�D H��aW�� %& G�S� µ��!L& f/A ~us+ e'�` *+

& �A'� ��L ��$T!& C��U��)q]& K�# L& ���� p�� ��$T!& &/| `&�T!&� ,CSs�D H�WR)!
 ��#D K�1 �,P��� c�b�T!& G�S� `�!& ��#, �, P�� ,"s�D &/A� ,H��aW� %& j&/D3 9 3

 "�, j��b!& f/A"��W!&� ga!&" oh&U ," ����AP#D �,� "? 
��!�d :� ,~u�sE& G�S� �P�T� ]� ,~u�sE& G�S� �/�� ] K�# L& f/A *+ �&���$,

 `��\ &/0!� ,K'(#!& o�Th Y .ka)k, ,"ST!& o�Th Y Zy�h H�^��+ "�TD ^pkT!&
 �AP��\ G�S� ^&Z�h ,H uq .zD1 �, H�'qE �0�1 .�{ c�'�! G!�#�� H��aW� %&

H�D1 o, H!? 
�#D&U : G�S� ���!Z� &<+ &/�A ,t!��F!& .�, c���  ,C�k�{ ~'�SFT!& ., ���$T!& f/A

& ��W()!&� .�ka)!& �P��� t��S� ] ��T, H��S� UP�(� ��T� fZ��, H��aW� H�1� ,.��S(#!
 .�k��a)!& p���� G��S� n��!< ����!Z� *+� ,H���� f����B� H��aW(! H��S#�� ] H����!� ,H��!�T�D
 ����T!& *'���� u��  ��a�W� *'���� ]� ,.���T, "��\ H��S� �'��$� H���1� ,u��(� ���W()!&�

] ,^&P�)D& H�D H�Q� o�)T� u  ,C)W!& �a�W� H�, "#�!& j��Q ., f��B� "�W�� G�S� 
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 g�h'T!& <+ ;���$, *�` H)(�({ GS� H��aW� H�S� n!< ~usr  ,.���P()!& GS��
.���P()!& GS� c)�, ��$TS!�? 

�k��,�q : % ^�T���1 ~�()��[& ��R��� ]¤ .��, n��!< "��#  .��,� ,j��b��!& f/��A .��, 
��, �#R�(� ���:� �,@�D f�� � ,v/�!& %& GS� e� & P(  ,CS0$!&3 `����� ,`'�S$!& H

H��T� P�� �b� ��T�L&? 
 Y p��U��k!& K��"C��;�T!& �UP�!&"− Y ��T\ "C��Sk�!& P�y�(#!&" "�" ��aW, Y 
G�ka!& ^�T�L&: 

 2�����������c��/� �����������,�
 ^ �����������FLB�  
 

2�����������+! 2�����������n� 
w����������� �����������L�  
  Y G!���#� %& H��T{U ����(!& .��D& C��,u#!& K'��(�".��!�k��!& �U&P��," "� ����" :

"!&� P��!& CWk�  "�#�!&� ,G!��#� H��S� "�#�!& ~us+ ., H��aW� H�!+ �A'a�� ��T
 ,"����!& ^�T��@D ��0�, �k�)� �! ]�# 1 Hk�� GS� %& tSs1 &/0!� ,��]& ., o��1

 ��D �k�� ��!� , P{1� ^�[� `&U@\"P���T!&" ?�"py�R�!&"� " P�aT!&" ��! ��T\ ,
 �D Hk�� �k�"o��b!&"� ""���!&"� ".()T!&"L& ., n!< ��B� , t�Ss1 p�)!& ^�T�

 @�zF!& �W��1 @�zq1 P��� ,^�T�L& v�D ., o��1 K�# L& v�W  ,Hk�� GS� �0!�# 1
f�Tk�  ,c�!L& G�S� �`���� Hy�T��@D ¬SD� ,�T�& "#  "\ ., H! t)[& ., : ,�\��T!&

 o��1 ��]�D H�� U�WqE& v�D n!/\� ,n!< 'a�� ,Py��!&� ,.���!&� ,�`�FT!&�
� �F� H�r  ,HD H)�Tk� ., GTk�� ]� ,`&��,� �'S#,� U'\/,� `'h', ^p[ H�@D H�

n!/D"? 
�;���1 j��b��!& &/��A j���Wd+ Y ���:�&� :"CS����T!& t�&'b��!& �b��)F," "� ��� − 

��"� ,".���$0!& t��s" "��� − ��"� ,"j�(�!& "����1" "��"? 
 *G!�#� H!'� Y� :}�0�, %& �F�2 3 35 2 4 45{J CD')!& :�M.�0h� ,: 
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������:, H�1 .��q�k!& ^&Zh ., �0�S� HWh�1 �? 
 ���
!:�/q&�T!& ., �0S0,1 �TD ? 

V�W� .D& K�� :x'W� �&ZB G!+ ���F!& Y &/A *�\�"? 
PA�$, .� :" }.��,�T!& ., .��'zT!& *�ZTS� .�/!&{K�� , : .T{��!& P�W� ^��h

&'!���� *'( ���T!& fZTS  ,�]- C#DU1 H!�, C�PbD �'� .D :" e^&U 3" }] .�/�!&� 
�AP0h ]+ *�P$�{K�� , : H�! .�� �! ,�T� ., ��bD Hk�� �h- U�b�L& ., "hU3

&'!��� ,f�ZTS  HD ^�$  ,f��B :&/A ��Q .� ���B %& *�\¥!"? 
�`�)� .� :H!'� :" }.��,�T!& ., .��'zT!& *�ZTS� .�/!&{K�� ,C��& , : PW� "W�1

  ,%& G�!+ H�D v��()  ,H�!�, cb��D �'�� .�D .T{�!&9&'!��(  *'( ���T!& fZ�TS : ��,
C#T�� ^��U ]+ n!< Gz�1 ! H�! K��(� .�TSkT!& ^&�(  ., "hU "W�@ " ,v��aW{ 

"���(� '�D1"K���(   : ����Q ���,1 ,���T� .�, .�����Q G��S� ����$!& ���h1 m��D ,%& p��W� ���6 6
&< '��A ���0  ����Q ���,1� ,p��SAL H)�k��,@  !*'( ����T!& K���(  :" H!'���U� %& *+ %&� 

A .� *����!9&/" ?*-�(!& n!< Y %& KZ�@  :}*�ZTS� .�/!&{C��& ,"? 
p�'!L& K�� :"^&Z0)�]& : ^&Z0)��]& *1 p�!&Z�!& ��\<� ,C��Fk�!&� ���F)��]&

 ,H��, na;�� H�h� G�S� iy��(�!&� v'��#!& G�S� H��W�)!&� C��0)�]&� U�(a)�]&
^��T�E&� �U��[E�D� ,K'�(!&� "�#�!& Y ��\�aT!�D n!< *'�� P�� ??? f/�A "�Q1�

K�(� ,C�F!& �`�T!& :N1 HD 1Z� C��� :cF�� ��k�"? 
G!�#� H!'� :}��!1 v&/� �0!�� 24 3 � 5 33 3 3{J CD')!& :�MN1 , :"oh', �!�, v&/� �0!�"? 

����
 ���: "K'(� :�!�, oh', v&/� C,��(!& �'� %& P�� ., �0!��"? 
��� ��
 ���: "�T�!1 �D&/� ��q�& Y .�( ��TS! P�1�"?  

−NP#k!& K��  : G!�#� H!'�=���!1 v&/�� ��0!� �0��, %& �F� > G�S� %& �0SD��( 
 *@D �0#��Q=��!1 v&/� �0!� �0�, %& �F� > .��D &/�A ��0,u\ Y &'�#Th ��r� 
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��<�a, �P�: 
�0�, : ,�0��  H��'!'(� ]��(, &�P�$� *1 G�S� �0�Q�{� ,.��,��T!& K&'�{L �0#W)�

 K'(� %&�= *'Wa� .�/!& *+��!1 v&/� �0! &'�,- .�/!& Y CR{��!& o�R� *1?> 
�0�,� :.�PS! ��D� G!�#� %�D ��\ ,���T�+ "hL .��,�T!�D �0�#s? 
�0�,� : ��,1 Y Z�TS!& ��,1� ,���P�!& U',1 Y v'�/!& �y�W\ ., 'A "D ,��a, ZTS!& *1

�W�1� �W�@  ,C��z!&? 
�0�,� :!& K�b�q .�, CSb�FD �'�z�� %& ���s1 .�, *1 '�A p��W�� N/�!& *r�  ,���F

 �A'D���� ,�0��  &'!��� ��TD �0z��W�� &�Pb�� ^]��A� ,H�ST� G�S� Hz�R��� ,H)���+
H�S�? 

�0�,� : G�S� ���{� ,�{��  ��SB ,^&��, H��@D &���\ ]�, t��1 ., GS� �0T�{ *1
?&/A ., �\1 �[ N1� ,.:!�D �hU� ,g��!&!! 

���0�,� :C��S�S(!& C�Pb��!& g{�b��! �0!'��� *1 :"���B %&&/��A C�P��Q .��� p" �u��\ 
 .�� p��B� "�D ,�����!&� "�S(!�D ~Pb)T!& C�PQ .� p�B %& *r  ,"s�D f`'b(,

 %��  ,H�!+ *��()�, �A �TD `�W#!& �,1 G!�#� H��!� ,�UL&� j&��Tk!& "A1− *+�
�0�� ���B *�\− H�!+ ^&�(  �0  =f�� &��q �U< K�(�, "T#� .T  > ., K'(!& &/A Y�

!& .� ��W�)!& ��0!� ,�0��, %& �F�� *1 �A�&Z�h *��\ &/0!� ,.�D �A�� 'A �, ��F
��!1 v&/�?  
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 p�0�T!& x��� ��0)\�� �1 ��| U',@�T!& g�Ss ��0! �0)WSs '! n�1 f��#,� ,�,L& C��Q

%& *1 Y ^&'� *��! �0���0! ���� ] G!�#� "? 
����
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��| ��0! �P�� ] �1 ,����T!��D j����& f/�A Y �����Q m�Q� ? ���q �u�\ &/�A�
f��#,� ,�F!& HS��@�� ,�,L& ��F, : ���)k�� ��! �1 ,P�Ta, ��� ,��0! j���)�& *+

%& ���� .S  ,�0!�0! "? 
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 �\/��� ���0,u\ g�!����1 Y v���#!& *L ;���0! U���)���]& �`���T! �Tk��{ j���\< ���T�+
� ,���0,u\ C���!�W, Y .�#Wk��!& ���0�S� `&� ���, *'���� *1 ]� ,���| P���Pa)!& P����� ]

�0 uFD"? 
G!�#� H!'� :}��0! %& ����� .�S  ���, .�#W�� ��0! ���)k� *+2 3 9 3 3 2 2 25 2 3 2 53 3 35 4 4 42 23 3 3 28 3 4{J C�D')!& :��MN1 , :
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J�����p
/L�
 G��������� ������c�� ��'������H  
 m�S� *r  : �b� 1 '�A� �S��� H��S� G!��#� %& GS�Q %& K'��U G�S� G��q c��\

 ����\ `P�#!& &/A �\< ., �0�� N/!&� ,H�u��T�� �u�!& g�!��@D �A�q1� v�#!&
&�����\ ��@�D n��!< H��!'(D fu�� P���� c���\ ,U���)��]& ??? .��� �U�b��!& .��W  C����&

�� G){ �0! ����T!&K :§.�#Wk!& GS� P��@k  GDU p! iqU P� ¨mS� : c�F� ��!
 ,H��!+ ��#D .�, G�S� H�) 1U� H�)T{U C����! &U��0�+ K��� ��TD "�q H��!� ,n!< H�S�

 p�W�!& U��0�+ Y� ���{U U'��B n��r  ¡�b�� .�,� �uk�!& H�S� ��A&�D+ K'(\ �
CT{�!&� C 1�!& :�#D GS� �0;#D �{�� G!+ �0! ^��`� H),L cz!"? 
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K�� pW#R!& .� :" p�W�!& K'S�� .D& pD1 .D %& PW� .D %& PW� ��`9 � �����h G�!+
 pW�!& H! K�(  ,H�D1� :K�� ?m�1 ., :p�D1 .�D %& P�W� .�D v��W{w 5 ? p�W�!& H�! K��( 
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H)��s .� .�hU�F!& eP0S! t '� ] G!�#��"? 
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¡����!& K'��(!& : �P��� H���S� g���U� ,H��,P�� U���)���]& .���D e'��� ���T! G!���#� %& *1

 f`&���, &/��A� ,H���  iq���,� ����q H���1 ���0  ,H���� H���� ���!� ,K'��W(!&� ���0  H���1 ] ,
 ., ���F)!&§�1 ¨�'k�)!& Y���� G){ n�!<� ,�����T!& �P�� ��0�S� g���T!& ,��T0��D C

�| C 1�!& Y &P0h K@� �! H�1� ,�A�s�F! �W��z�? 
pT��(!& f�\<� ,U'[�� .D �A�z!&� ,ph��F!& v�0R!& N1U &/A� ? 

v�0R!& K�� :§���F)!& Y��� ] pA� ,�Py��!& �P� Y C�'k)!& `&�T!& *1 t�(a)!&�¨ ?
 �A& 

�!��!& K'(!& : pW�!& *1� ���{ ^��(D G�S� ^���D ,�����T!& K'b{ ^�hU n!< K�� 
P��()!& ., HT0  H�L ] ,C��& K�Z� "W� �)D�d *�\ �A^�hU *r  ,"QL&? 

pR\UZ!& H!�� ? 
oD&�!& K'(!& : pW�!& *1 � `&� '! H�1 �0  H�1 ] ,C 1�!&� czS)!& v�D ., n!< "# 

H! ���� .�#Wk!& GS�? 
U��)q& &/A� :(!&� ,N�RF,Z!&p��#!&� ,���� p��? 

N�RF,Z!& K�� :§mS� *r  : %& K'��U GS� p�q c�\ � ,v��#!& �b� 1 '�A�
= 
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 �����\ `P��#!& &/��A ���\< .��, ���0�� N/��!&� ,H���u��T�� �u���!& g�!����@D �A���q1�
H!'(D fu� P�� c�\ ,U���)�]&= :H!'�U� %�D &���\ ��@D n!<> �U�b�!& .��W  ,

K�� G){ ,�0! ����T!& .� :§qU P�.�#Wk!& GS� P��@k  pDU p! i ¨? 
mS� : ., GS� H) 1U� H)T{U C���! &U�0�+ K�� �TD "�q H��!� ,n!< H�S� cF� �!

�uk!& H�S� ��A&�D+ K'(\ ,H�!+ �#D= :���{U U'�B n�r  ¡�b� .,�J >��A&��D+ :
��M p��W�!& U���0�+ Y� , � �{���� G��!+ ���0! ^����`� ,H��),L c��z! C��T{�!&� C�� 1�!&

D GS� �0;#D�#¨ ? �A& 
���� p��(!& K��� :§G!�#� H!'� �A��= :��, .�#W� �0! ���)k� *+ > Y C��!�WT!&

 ,f���h *+� ,c�#;)!& o�', &PD1 o�Wk)!& o;� v�#!&� ,U���)�]& o�,� ����)!&
 pW�!& .�! � ��T�  K��T){]& <+ ,H�T{�� %& "�#! ,f�hU �u�!& PQ�(TD HTS� o,

:!& c!�F� K�a, .�#Wk!& P#D�A�¨ ? �A& 
N�RF,Z!& �u\ g(#�� :§ �ub�!& H��S� ��0  ��, P�#D "���F)!&� H��'T)S! f�\< *@D

 �0)�[& ¢��! .�, p�(�(a!& G�#T!& �0 � ,o� �!& H,�(TD t�S� ] ����)!& H�, �uk!&�
 "�QL& 'A <+ ,P#D ]� H�  @zq ] H�r  ;*�kS!�D C �#T!&� C{�b�!& Y��� ] f��$,

ub!& H�S� fP�� HahU� .�, ��z#)��&� ,��| H�) 1U� ,�0)�&P�| H���[ �uk!&� �
H�'T� uD H�'T)!�D K'(!& ., G!�1 &/A "#!� ,�A&P�¨ ? 

�,���F!& K'��(!& : ;C��h�{ H��DU K@��� &<+ P��W#!&� ,^��P��!& C��!Z�, KZ���)� U���)���]& *1
 ��! v'SzT!& K'b{ "�$#� gSs ��{ ., H��! ,�\/!& C!Z�, KZ�)� f��+ H!&�k 

 &<r  ,�`�W� ����D ] ��0#�� �P#D �S#!& tS#�� ,C��T, �0k�� Y ����T!&� n!/\ *�\
 �����T!& jU/�#� &<r�  ,'�P�T!& ��:#)! "D �0!'b{ ���! ] �0WSs *'��  ,n!<
 .�� n!/�D "b�a� P��� ,^'k�!& o� ` �1 v&'�!& ., HD t�S� �, �0�� p�&P!& �'�

g!�s pD1 Cb� Y �T\ c��F� �0! '�PT!&? 
= 

�	� 
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 .�P!& �Q�� H!�����T!& .D& ? 

���&� : H�! ����T!& "�a)k� .T! ����T!& gSs C����R, �ZS)k� K'(!& &/A *@D
G!�#� H!'� Y n!< U���+ `U� P�� ,���[= : &����)k� *1 &'�,- .�/!&� pW�S! *�\ �,

 ����a$!& v�a��Q1 ����1 ���0! .���W� ���, P��#D .��, G��D�� p��!�1 &'����\ '��!� .�\�R��TS!
=���J >>CD')!& :��� ?M 

����d : H�uQ .� v&'$!& �pD1 .D %& PW#! fU���)�&�: 
K&'�1 GS� n!< .� v&'$!& Y ��Pa!& j'W�D *'Sy�(!& cS)q&: 

�!(
: pW�!& *1  � '�A f�A��� *+ ���{ ,�A��:!& GS� ^��D H�S� GSQ� H! ���)�&
 KZ�� *1 P#D ]+ � ~���!&� ���!& GS� j�, H�1� � H�s�WD �S#� �!� ,.�TSkT!& ., H�1

!&H�S� �ub!& .� p0�? 
N1U &/A� : .�D&� ,C��z� .�D&� ,���� p��(!&� ,�Z{ .D&� ,pD�zF!&� ,V�a�!&

 ��{�!& PW� .�P!& .�� ¢ �a!&� ,NZh .D&� ,pW!�#�!&� ,N�&�!& �F�!&� ,N�'$!&
p�'!�&� ,NP�k!&� ,�${ .D& ¢ �a!&� ,p�&�#!&? 

C�z� .D& K�� :§�(� .�� �! f��\ *1 H�S� H�uQ �A��� pSb�� *1 K��a,� ,fP�� ��
 %& G!+ H����� "\�� ,U&��E& ., f�A&'� G�&U H��!� ,� �\ GS�¤ &/�A GS�� ,

���!�D .��#)!& �P� "h1 ., .�( ��T!& �� *�\¨ ? �A& 
�${ .D& ¢ �a!& K��� :§ H��S� o�Sz� *��\ ��, G�S� e�$  t ��, H�@D �T� �Zh �,1

 p�W�!& /�q@� ��! ��T�+� ,H!&'{1 ., �H�!'(D �A��� G�S� H�! ^&��h+ ,H��S� GS�Q� ,
 m�((a� N/�!& fP!� �&�\+ ., H�  �T!� ,��a!& �A�:! �D�ab)�&� ,�u�E& ��{

 p�W�!& *��\� ,�Pk��T!& o� `� ,H�,'(! �u�)��]& CaSb�,� ,H)�{uQ � K�1 Y
 �T)���  ,.�\�RT!& K�)(D �,1 �d ,��b�� '�#�� ,.�\�RT!& e<1 GS� �b� �,L&

� .T� f'��� Ha�Q CaSb�T! ,n�!< �u�q G�S� H��s�D *��\ '�!� ,�u�E& �0:
= 

�	� 
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K��� n!/�!� ,H��� ����)!& �P�� ,�u�)�]& :§ "�)(� &P�Ta, *1 V���!&  P�a)� ]
HD�a��Q1¨ �����!& "��A1 "���� ,�u���E& Y *'\�R��T!& "��q`� ,�)���!& "b��{ ���TS  ,

 *��\ P��� �T��� ]� ,ta!& �, ��{ GS� �0ST{� ,.�( ��T!& ��A�$TD �,1 ,&'!<�
!< H��  ��,1 ��T, n!< ��B� ,.�( ��T!& GS� �ub!& .� ���b!& p0�!& K�Z� "W� n

 %& P��TaD Cb��(!& f/��A Y o���� ���T� K����[E& o P���� �����()!& &/��|� ,���A���$TD
G!�#�¨ ? �A& 

K'(!& &/A C!`1: 
K�L& "�!P��!& : p��W�!& G��� P��� G!���#� %& *1 � C��STh U���)���]& .��� .��,���T!&�

 H!'(D ,.�\�RTS!G!�#�= : '�!� .�\�R�TS! &����)k�� *1 &'�,- .�/!&� pW�S! *�\ �,
 ���a$!& v�a�Q1 ���1 ��0! .��W� ��, P�#D .�, G�D�� p�!�1 &'��\=���J >>C�D')!& :

��� M pW�S! .�W� .T, .�U'\/T!& ., f��B� pD1 .D& *�\ 'S  � U���\ ��1− u�D 
 n[−H��S� GSQ ]� ,�0! ���)�& �T!  ?.�:� *1 �Sk�T! "�a� ]� pW�!��D  � H��1

 H�1 ���(� �b  ,n!< Y HDU c!�q � .�U'\/�T!&� pD1 .D %& PW� *1 �� �S#� �!
.s�W!& Y U��\? 

 C��TD KZ�� .�\�RTS! U���)�]& .� p0�!&�− n�[ u�D − H��1 ����(� �b�  − H��S� 
 �uk!&− H��S� GS�Q ��T! x�R�, H��1 .�(�1 '�!� ,x�R, pD1 .D %& PW� *1 .�'� �! 

]� ,uQ1H! ���)�& ? 
¡��!& "�!P!& : v�zF!& .D �T� *1 l ,K'S�� .�D p�D1 .�D %& P�W� j]�(, `P�

f���D K'z� �!� ,H�!+ Pb�� ,n!/D ��b! &� �\ fP�� *�\ '!�? 
�!��!& "�!P!& : p�W�!& C��U�#, .�, ��T� g�$#�� ,�D��h� ,V�W� .D& n[ � Y

 %& K'�U *@D fU&��+� ,pD1 .D %& PW� GS� H�uQ � KP�� n�!< "�\ ,H��, ���1
&�A�� � ��#, .�� �! f��\ *1 GS�? 

= 

�	� 
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���&� : pW�!& *@D �K�� :§ j`Z�! H�! ����� .�#Wk�!& G�S� j`� *+ ¡1 �S�1 '!

�0�S� ¨ pW�!�  ; � p�W�!& *1 G�S� KP�  ,H�! ����� ] %& *1 C���& .�, �0  � *��\
~���!&� ���!& GS� j�, H�@D �S#�? 

�;�1 ���&� : C�(D Y *@DK��(� c���  ,H!'��U� %�D &���\ ��@D ���b)!& C��& :
 pW�!& *+ �?H!�aD �S#� .�� �! 
g�h1� : pW�!& nkT�� ]�1 KZ� N/!& *@D �G!�#� H!'� 'A HD= : �1 ��0! ���)��&

�0! %& ���� .S  ��, .�#W� �0! ���)k� *+ �0! ���)k� ]> KZ��  C���& C��(D �,1� ,
�0!�1 .� ��q&�, ?U &/A��${ .D& ¢ �a!& N1 ? 

¡����!& K'��(!& : *'���� G��){ ,H��)D�h+ G��h�� N/��!& U���)���]& '��A H���� p��0�T!& *1
 p�W�!& "#  �T\ ,H! ���)kTS! ����T!& "�ba� f`'b(, � ��T�+ H��r  ;g�!�s pD@�D

 ��A&��D+ ���)�& �T\ H! ���)�&− �uk�!& H��S� − %& ��T0W�$� *1 C�0h G�S� ,H��DL 
��! '�P��TS! ������  ,G!���#� ���,1� ,H����� %& o���, H��!���)� N/��!& '��A �'���!& &/��A� ,H

 p�W�!& ��S� ;¡�k�! U���)��& '�0  �0�  ��q .�/!& .�( ��T!& n�!�L U���)�]& �
 j���D&�� .��, ^����{L& ���#D v'��S� g����z� o���� '��! H��)��B� ,o����� ]� o��(� ] H���1

K��[E& o��U&� ,H�  ��FT!& ., H�� p0�T!& "b���  ,�0! ���)kT!&? 
�pWs�(!& V�W#!& 'D1 H!� ? 

fU�)q&� :pWs�(!& %& PW� 'D1 ? 
K'(!& &/A GS� KP�� :C�&�U :§ j`Z�! H�! ����� .�#Wk�!& G�S� j`� *+ ¡1 �S�1 '!

�0�S�¨ pW�!& *@D Ca��Q pA� , �^pRD H#��� .! fU���)�& *@D �S� P�? 
�����&� : p��W�S! H)Wk��� �'��$� ] K'��(!& &/��A *@��D����@D ���q1 %& *L ; ������ ] H

 ] "�a)k�T!& g�Ss� ,"�a)k�, �0! ����T!& gSz  �0! ���� ] *�\ &<+� ,U���S!
 pW�!& ., o(�� ? 

= 

�	� 
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�!��!& K'(!& : pW�!& *1 �H����h P0R� �!� ,pD1 .D %& PW� GS� "b� �!? 
N��az!& ��#h pD1 U��)q& &/A� ? 

��#h 'D1 K�� :§ H�� N�U P�� � GSQ .�� �! H�1 GS� K` P� �, �D�h .#  ;H�S�
 lK�� :§ pW�!& G�1 � H#��'  ,��q@�  H�D �,@�  H����{ "�q`1 ��, P�#D pD1 .D&

��S�1 %&� ,Hb��T� Hk�W!1� ,H�(�U .�, H�S� ���� ,H�)W\U GS�¨K��� H���� , :§ ��T!
 pW�!& G!+ H�D& ^�h pD1 .D %& PW� j�, �K�(  : fP0R�� ��! *+ n��+ ,%& K'�U ��

HD ��#� KZ� �! ?� ,f��@ K�(  H���{ Y "q`1 P� :K�� ,f'SqP� *1 "W� u 1 : ��q@ 
Hb�T� HkW!1� ,H,P� G!+ H��� ., H�S� "�)  ,H���{ .,¨��#h 'D1 K�� , : &/A p� 

 HW�[1 '�A &/�A� ,n�!< "�W� f���1 ]� ,fP0�[ ]� ,H��S� GS�Q .��� �! H�1 K` P� �,
V��!& ., f&'� .T�  m��\ H!�# @D؛Sb� *�\ ., GS� H�uQ *1  m���\ �T�+ H�S� p

H�S� �AuQ .T! %& "#�� �T! ? m�D�d .�D P��Z� ��P�{ Y �T\l %& K'��U *1 ,
 �K�� :§ ªuQ *r  ;H�S� �ubS! ¡'T)�<- ]+ j�, .��,�T!& ., &P{1 . ��1 ]

CT{U �0�S�¨? 
 ����A pD1 .�� l pW�!& .�� :§ ��, P�#D "�hU G�S� GSb�  ���(T!& "q` H�1

K�(  . ` :A m�S,�0�S� CTS:, m��\ *1 P#D &U'� ��(T!& f/¨ ? 
���#h 'D1 K�� : Y ��\< .�T! m���\ ��T�+ H��S� pSb�� *��\ .�T! H�u�Q m���\ &<+�

 GS�Q *'��� *1 K�a)��& ,n�!< Y "qP�� .T, pD1 .D& .�� �!� ,.���Pa!& .�/A
H�S�¨ ? �A& 

���&� : V��W� .�D&� ,��T� .�D& ��P�{ Y ^�h P� H�@D− X − *@�D ���b�)!& 
 p��W�!& � C���&��!&� ,�ub��!& p����D ���b��� H���  ����! �D���h ��P��{� ,H���S� GS��Q

e�qL& j��&��!& Y H�� m�� �1 �|1 �, �k�� Ca��b!&? 
 ���
:H��#;�� ��Pa!& `U nSk, : 

= 

�		 
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 .�, �A'�)T!& K���[E& gWkD ;f`U� ��Pa!& U���+ G!+ ^�TS#!& �#D gA< ��{

f�A��? 
^]�A .,� :,+� ,¡u��W!& ��D 'D1N`��&P!&� , p!&Z�!&� , .�,�a!& ��? 

 p�W�!& *1 � �S�1 G!�#� %&� � HD&'Q �0:� N/!&� � ;H�,P�� U���)��]& .��D ���q
 G�S� �`���Z!& *1 ��� C���& .�, ��0�� ��!� ,H�#�� �P�#D H�TS� o, ,U���)�]& U�)q� 

H! ���)kTS! C# �� .�#Wk!&? 
U��)q]& &/A GS� KP�: 

 H!'�� :§,j�q�  j��q ¡+ j`Z�! ;H! ���� .�#Wk!& GS� j`� *+ ¡1 �S�1 '! 
�0�S�¨ ? 

 pW�!& *1 P��� �, �0�  ��! C�&��!& f/A� � .�#Wk�!& G�S� �`���Z!& *1 C��& ., �0 
 pW�!& *@D ���Q ¢�S!& &/A "D ,H! C# �� � H��!� ,^&'� �0,P�� �`��Z!& *@D ���h

H��!� ,�0�S� `&Z! H#��� �`��Z!& m��\ '! *1 �� & ���B n�!< *@�D H�TS#! ,"#�� �! 
H! ���)kTS! o �� ��B� ,P��,? 

 U���)��]& *@�D U��WqE& ��0�  ��, C���B "�D ,U���)�]& .� p� �0�  ��S  C��& �,1�
^&'� H,P��? 

 fU��)q&� � pD1 .D %& PW#! U���)�]&− H#�� �P#D HTS� o, − �!�b�T! *�\ �T�+ 
,H�D�D C 1�!�\ ;^��{L�D tS#)� �q1n!< ��B� ,H���R� V'�� g��z�� ? 

 HT0  �,1� � Y Ca���Q C���& "�D ,%& P�TaD K��[+ H�  ��S  ;���F)!& C��& .,
 H�!'(\ ,p�0�!& ] ����F)!& �0�, �0�� ,C��& f/A ��:� �q1 j��- j^�h P�� ,���F)!&

G!�#�= : *'��,�� ] �AU/��� ��! �1 ��U/�11 �0�S� ^&'� &���\ .�/!& *+J >��(W!&� :
�M pW�!& p� �0�, `&�T!& ��! C��& f/A� , � fU&/��+ *1 G��#T!& "�D ,U&/��E& .��

 pW�!& �,1 P(  n!< o,� ,^&'� H,P�� �0! � C�$a!& ����(\ ,��q1 U',L U&/�E�D
= 

��� 
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C����& f/��A ����:�� ,���A��B� ,�0���S� :G!���#� H��!'�= :&'���,�� ] �1 H��D &'���,- "��� >
J^&��E& :���MC��& G�#,� , :T�+ *1 ] �����T�+ *L ;^&'�� H�,P�� *-�(!�D ����

 �1 ,*�T�E& .� �0�� C��& `&�, ��!� ,�b(� HdU'� ] ����T�+ �P�� ,]�T\ fP�Z�
�0! o �� ��B n!< *1? 
 HT0  *1 .�W)� &/|� � ,j����& f/�0! H�T0�\ '�A ,H�,P�� U���)�]& .�D ���F)!&

�S�1 G!�#� %&�? 
 GS� j��&��]&� j&`&��E&U��)q]& &/A: 

K�L& `&��E& : �T� .D& ��P{ Y ^�h P� H�1l pW�!& *1 , �K�� :§ ¡���q �T�+
%&???.�#Wk!& GS� fP��@�� ,¨ pW�!& *1 GS� KP� C�&��!& f/A� , � C��& ., �0 

 pW�!& ., �Zh� P�� �0� � ,H! ���)kTS! C# �� .�#Wk!& GS� �`��Z!& *1 � �`��Z!�D
.�#Wk!& GS�? 

!&�v&'$ :¢��SD �T� .� ,V�W� .D& f&�U P� ��Pa!& *1 :§ j`� *+ ¡1 ��S�1 '�!
�0�S� j`Z! H! ���� .�#Wk!& GS�¨ ,��T� ��0! N�&��!& *L ;��hU1 C��&��!& f/�A� ,

 ,H�h�, .�D&� ,N/�,�!&� ,P�T{1 f&�U ��T� .D& ��P{ *L� ,Cb(!& g{�Q 'A�
��� .�� ,%& P�W� .� ,P�#� .D G�a� t��s ., ,py�k�!&� ��!� ,��T� .�D& .�� ,o 

H!'� &��\/� :§.�#Wk!& GS� fP��@�¨ ? 
¡��!& `&��E& :H�!'� Y ,.�\�RTS! U���)�]& .� G� G!�#� %& *1= : p�W�S! *��\ ��,

 ��1 �0! .�W� �, P#D ., GD�� p!�1 &'��\ '!� .�\�RTS! &����)k� *1 &'�,- .�/!&�
 ��a$!& v�aQ1=���>>�D1 Y m�!Z� C��& f/A� , c���  ,���$0!& "�W� g�!�s p

 pW�!& ���)k� *1 ��!'� GS� ��h � HTS� o, ,pD1 .D %& PW#! � �P�(�� ,f���D
?.�\�RTS! U���)�]& .� p0�!& 

v&'$!&� : ��� � .�� ��0!�Z� �q@�� v&'b!& .�\�RTS! U���)�]& .� p0�!& C�- *1
= 

��
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= 
� ,pD1 .D %& PW� �� � P#D *�\ �0!�Z� *1 �0�L&� ,g!�s pD1 m�!Z� p�)!& C��& �,1

G!�#� H!'� p0  ��[�W, g!�s pD1 Y= : NP�0� %& .��!� m�WW{1 .�, NP� ] n�+
 .�P)0T!�D �S�1 'A� ^�R� .,=��J >>ib(!& :��?M 

*+�,�
 ����${ .D&  : p�D1 P�#D m�!Z�  U���)��]�D C�(S#)T!& C���& *1 ��0:� N/�!&
��'�� ,f��B t{ Y� H({ Y C,�� pA� ,�PTD g!�s¢�! n!<  :§ P�#D %& KZ�@� 

n!<= :.�\�RTS! &����)k� *1 &'�,- .�/!&� pW�S! *�\ �,J >C�D')!& :���M KZ��1� ,
g!�s pD1 Y= :^�R�� .�, NP�0� %& .��!� m�WW{1 .�, NP�� ] n�+J >ib�(!& :

��M¨ �����A p�D1 .� ,���{ pD1 t��s ., ,PT{L� , l g�!�s p�D1 Cb�� Y− 
K�� :§%& KZ�@ = : n�+^�R�� .�, NP0� %& .�!� mWW{1 ., NP� ]J >ib�(!& :
�� ?M 
K�� :§ pW�!& *1 mWd P�� � ,��0! ���)k�� *1 H�DU *<@)���  ��T)�& ��T! H�,1 ��� G�1

 ,���{ pD1 .D&� ,�\�a!& ��q1 P�� ,K�Z�!& U��� �P� "QL&� ,C��& f/A m!Z� 
 `'#k�, .D& .� ,~��k, .� ,£��A .D v'�1 t��s ., lK��� :§�q K'��U ��

 %& � ��d ,u�'�s f��h��  ��0�, �� G!+ �Sh G){ ^�$  ,f��#W��  �D�(T!& G!+ �,'�
K�(  ,Hy��W! ����W  G�D : Y p�DU m�<@)��&� ,p�,1 ��� fP�� mkSh N/!& �(!& *+

p�S� KZ�@�  ;p�! *<@�� ��S  �0! ^��P!&= : &����)k�� *1 &'��,- .�/�!&� p�W�S! *��\ ��,
.�\�RTS!>¨ PT{1 ��q1� ,H�� � ,f'a� H�D1 .� ,�P��D .D& ��P{ .,  :§ ���D KZ��

g\&U c!1 ., g��� H#, .a��¨ .�,  N��z!& C��&�U Y� ,C���& K�Z�� �\/� �!� ,
Hh'!& &/A :§�� ��U G�1 C�, �P� �T!¨C�z� .� ,~���, .D "�;  t��s .,� , :

§ H�! *<��� *1 ^��hU ,�TR�!& H��S� m�F�� G�){ H�,1 ��� GS� c�� C�, �P� �T!
m!Z�  ;�0! ���)k� ¨ ¡&�zS!� , 

 V��W� .�D& .�� ,C�,��� .� ,*�k�\ .D %& PW� t��s ., l .�D& ��P�{ '�a�
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

H� � ,`'#k, :§ *��k� C��d ., �WA �T!¨ ~��s f/�0  ,n�!< Y C���& K�Z�� H�� � ,
 fP���� ,g!�s pD1 �� � .� C��& K�Z� �q@� GS� C!]` �0� � ,�;#D �0;#D P;#�

� K�� H�1 �;�1H0h� �[ *1 P#D P{1 �' :§*'TS#� ] ��r  p,'(! ��B& vU¨ ? 
K�� : ��0!�Z�! *'���� ,�P�(� �0WW�� *��\ *+� ,�q@�� C���& K�Z�� *'�� *1 "T)a��

*�WW� : K�Z��!& ��q@�� P����� ,C��,- ��,1 '�A� �q@�),� ,g�!�s p�D1 �,1 'A� �P(),
 fU���)�& � p;�)(� n!< *r  ;n!< .� p0�!& KZ� G){ .�( ��TS! K�Z��!& ��q@��

��P��a!& Y H��!'� �;���1 n��!< G��!+ ��R���� ,gWk��!& �P��(� *+� :§ p��D1 Y %& KZ���1�
g!�s= :^�R� ., NP0� %& .�!� mWW{1 ., NP� ] n�+> ¨ C��& *@D �#R� H�L ;

 gWk�!& `P#� P���� ,fP{� H�  m!Z� C����!&� ,f��B Y� g!�s pD1 Y m!Z� G!�L&
 pS� .� ,PT{1 ��q1 �, lK�� :§ *�\�R�, ��TA� H�'DL ���)k� uhU m#T�

mS(  :K�(  ?*�\�R, �TA� H�'DL "h�!& ���)k�1  : ?H��DL ��A&��D+ ���)k�� �!�1
 p��W�S! n��!< j�\/�� �m��!Z�  ;= : &����)k��� *1 &'���,- .�/��!&� p��W�S! *���\ ���,

.�\�RTS!>¨" ? �A& 
mS� :G!�#� H!'� K�Z� �q@� P\�� �T,�= :.�/!&� pW�S! *�\ �, &����)k�� *1 &'��,- 

.�\�RTS! >g!�s pD1 Cb� .�: 
� −C��& Y H!'� = :&'�,- .�/!&� > pW�!& ., o�� U���)�]& *1 GS� KP� &/A�� ,

 p�W�!& "�W� .�, ]+ ��0�  U���)��]& .�� �! g!�s pD1 Cb�� ,.��,�T!& �#D .,�
�? 

� −,� ,C��P, CD')!& �U'�� ,CD')!& �U'� Y j`U� C��& f/A *1 KZ� �, �q&�1 .? 
� − pW�!& g��#� �! G!�#� %& *1  � KZ��1 ��T�+� ,p�D1 .�D %& P�W� G�S� H�uQ Y

 g���#! ;����!& G�S� j��, .�T! U���)��]& .� p0�!& tW� P� *�\ '!� ,�(  p0�!&
n!< GS� H�W� G!�#� %&? 

= 

��� 
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= 
�!��!& `&��E& : pW�!& *�\ &<+ ���!& ��T  ,^&'�� H�,P�� fU���)��& *1 ��S#� &<+ �P�y

?U���)�]& ., 
v&'��$!&� : fU���)���& *1 � *���\ ���T�+� ,H��! ���)k��T!& j&< "��h1 .��, .���� ���!

 c�!@�)!� ,"��S$!& pD�ab�!& %& P�W� H��D�D C� 1�!�\ ;^���{L�D t�S#)� �q1 �!�bT!
�u�E& Y �Sk, ��B �0�, *�\ ., g�B��� ,H���R� v'S� ? 

n!< GS� KP� : �D�h ��P{ lK�� :§P�W� j��, �T! p�W�!& H��D& G��1 p�D1 .�D %& 
 �K�(  :&/| ��#� KZ� �! H�@� �! *+ n�+ ,%& K'�U ��???" ? 

K�� �`�)� .�� :§ p�W�!& *1 ���! ��\< �K��� : ¡+� ,%& .�, pb��T� H��� p���� ��,�
H,'� ., c!1 HD �Sk� *1 'hUL¨ ? 

pD�zF!& K�� :§ fPb�� � pD1 .D %& PW� GS� H�uQ Y p�#�−(�R!&  .�, GS� C
 *�\� ,�UZF!& ., H���R�� H,'(!� %& PW� H�D] c!@)!&� ,.�P!& ., ��zD tS#�
 CW�� *���! ��0�� p0�!& `�U� "W� H�S� �ub!& x�� 'S  ,�0�  �T:#,� �0�S� �k�yU

 "T#)��  ,H,'� GS� &U��� H�D& GS� � N1��!& ¬SW, Y �T0S; 1� .��,L& .k{1
!& G!+ ^��P!& Y C���k!& t{� G0)��  H�� p� *1 G!+ H�S� c!@)!&� .�P¨� ? �A& 

oD&�!& `&��E& : v�zF!& .D �T� *1 l p�W�S! K��� :§ x��� P��� H��S� pSb��1
H���S� pSb��� *1 %&¨C���&�U Y� , :§.�( ����T!& G��S� pSb��� *1 %& x���� P��� ����!1¨ ,

�{ Y .,� ,.�\�RTS! U���)�]& .� p0�!& C�- K�Z� �P(� GS� KP� &/A��0T? 
v&'$!&� : ��T� .�D& ��P�{ Y ����\< .�)�&��!& .���A *1X .�D& ��P�{ ��,1� ,

H:�S  V�W� :§ H��S� `P��1 ,&/�\� &/\ ,&/\� &/\ �'� K�� P�� pD1 .D& GS� pSb�1
H!'�¨�T� .D& C�&�U ., G!�1 pA� C�'�aT!& pA C�&��!& f/A� ,? 

pWs�(!& V�W#!& 'D1 K�� :§ �0:� N/!&−S�1 G!�#� %&�  �− &/�A ��\< NU��FW!& *1 
 &/�A ��0�  ���!� ,f/�A .�, .�(�1 p�A C����� H����� ,V�W� .D& C�&�U ., ��Pa!&
= 

��� 
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¢�S!&¨ ?K��� V�W� .D& ��P{ �\< �d :§ ���! ,.(), g����� ,.k{ ~�k, &/A�
G!�L& '0  ,�P()T!& K��[E& ., ^p[ H� ¨ ? �A& 

 �T� *'�� *1 "T)a�� lG!�#� H!'� ., n!< �0 = :���)�& ���)k�� ] �1 ��0! 
��, .�#W� �0! ���)k� *+ �0!>K�T){]& &/A P��� , : .�� ,����{ p�D1 .�D& f&�U �,

 �T� lK�� :§ %& K'�U `&U1 � H�D'�D j/�q@  ;pD1 .D %& PW� GS� pSb� *1
mS(  :K�� P(! ,&/| %& x�,1 �, %&�= : %& ����� .�S  ���, .�#W�� ��0! ���)k� *+

�0!>¨f&�U �,� , V�W� .D& .� ,H��`�, .D&  lK�� :�T� K�� : P�� H�S� pSb�1
K���� ?H���S� pSb��� *1 %& x���� :K���� ?.���1 :C����& ,���0! ���)���&¨  ? v���)\ ���:�&

C�&U`� ��� ����!& *-�(!& ��k�� Y �`U&'!& CS�RT!& ��`�{L&?  
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