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Ac/+T �@ v/ ,M-+"' 
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 =M�^7 J�O G0� G�@� �- ,X7�� �@ L�1 �@ �8c�7/ ,M- �-+U :" ,v/ ��� ,<O ,
J�<V� ,JK<0� �<� ��i7/ _ JK0�C :¡ ?6<7/+ ,G0�[<7+ GB�[<@ ,<��u� ���<87/ �� =[<B0

mM�7/ {Q0 G@ ��.��I �� �Zn7 ,Y,�@! !  ¢"' 
�"�@�
 �
�:" v�<@ �<�k �<� �9�<� :�b�<�/ ,G<@ �9B<�+ �<8@ 2/��i<7/ f<�+ �87+

 ,<�@ �<� ��1�i87/ G�/,-� �� �|�0/+ ,v/ �1N �� �b1�+ ,�\7�� m8-+ ,G7.�T+
 :<^- G7�8�<>d ,���<8�� T�<4k+ ,A\7�|<7/ �97�8-� �� ����> T�|� ,��.8^� ��
 ���MI+ ,v/ ��E �- 567/+ ,�Bn7/+ ��i7/ m�� �� T�|�0d/+ ,��8�e/ m�� �,�

A^g�B7/ ��*�/ :^- }\7/+ ,A����7/ �.^�7/"' 
:7�<<�I G<<7.O :}�.<<M^V�� L<<^V�� ?� /.<<8^� ��6<<7/ �^��<<�+    # $  !   " ! ! z    $  # # #  "{h 2/��i<<7/ :���j ,
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�9M97 �n[� d+ ,������ ZB�� d T�0 :7� �+��|�"' 
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T/,<<7/ 2.<<� �<<97+" $ # # ! #   {h ���<<; :�� j{�\|<<7/ _+ : v/ J.<<�T ��UJ�<<O  :¡ �1�<<��
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�:"m<�O :A<n� m<�� �<r E/�<87/ 'm<�O+ :��1�i<87/ �<� /.<8^� ��6<7/ '
�7�� m1 _ A��- A��/ Y6� �� {�\|7/+"' 

 J�O,�x �@/:"�.M^V�� L^V�� ?� ��1�i87/ �� /.8^� ��67/ �^���+"' 
lE��O J�O:"�.M^V�� L^V�� ?� ����;+ 2/��i7/ �� /.8^� ��67/ �^���+"' 

?T/,<<7/ ��<<8I :7.<<� E/)<<7/ �7�<<� �[<<\7/ =<<@� �<<- :"} ?� /.<<8^� ��6<<7/ �^��<<�+
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 ,x�\� �@ �/.B� �-" /N� ��<1 G0� ,:<nM� A<��/ Y6<� ��<O−J.<O� :<�c :<n@ : ,<O
YT+x L�QO �,0/ "  − }�.M^V�� L^V�� ?� /.8^� ��67/ �^���+    # $  !   " ! ! z    $  # # #  "{"' 

J�<O A8�8I =@� �@ ���� �- :" J�<V� ,(/�|<0 lx�<�u@ G<�^- �<�+ �[<\7/ w�Q<c
�[\7/ :}�.M^V�� L^V�� ?� /.8^� ��67/ �^���+{"' 

�7�O Ai��- �- :L�1 :<�+� �<� /6<� ��c�7/ �8c�7/ v/ �[@ ����� A��+ :@� 
 �3�<B7/ =<V��+ ���<n7/ ���<� ��<c ��0,7/ �� G3+�* ,�- ,A��\O =@� �@ �n@ .@� G@
 G<@ =<�� �/6<� J,�� ��� ,5��H7/ �@ �8- �n�^- �B^H��/ (� 5N�n7/ �,|�+

 ,�<<^-� �<<� J,<<M� T.<<u� ��+ ,G<<�� =��<<3T+}L<<^V�� ?� /.<<8^� ��6<<7/ �^��<<�+ 
�.M^V��{"' 

 ,AH�i87/ ��@ �- ,(/T,�n�e/ {��> .@� ZM0� L�+ �@/ �-" �TZ<@ /.0�1 ���
 /.<<^MO� ,<O ��<<M1�@ /N� ,�.^�|<� +� �<<9�^- �+.�i<� T�<<0 :<^- A<<^�7 �<� �<<��M� ,�+�<7/

~^u� /.7K0Z� �9�� ,�M- �@ A7�Q� /N�� �9�7� /.��V� J�O �9�� : ���<O ��7 Lc��+
J�O ,=^|� :/ Y6<r �<� :<�cA<�� :}�.<M^V�� L<^V�� ?� /.<8^� ��6<7/ �^��<�+{ ,

,�M- �@ A7�Q� J�V� :��M7/ �.@�H� ��67/ ��"' 
��PPD����
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PP�: G<<7.O :} /�<<�b1 v/ /+�<<1N+ w�\7�|<<7/ /.<<^8-+ /.<<��k ��6<<7/ d�
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 ��F7/ ��\7� Lc+ 5��n7/ Lc… ���8�u� ~�7 ,M- L^O _' 
A�@/�7/ AB|7/+ :}/+�|<�0/+{=<���  ::7�<�I J�<O ,�9[<B0� :} �r�<�� /N� ��6<7/+
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��-.0 �^o7/ �� �4: 
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% /.7�O#  �.M^V�� ��@T :7� �0� ��g d  # !" !  #   �  " "$   % &2/��i7/ :��&��*K7/ lT.� _+ ,% : �<�1 �<�+$ #   
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= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
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 �r+�<3 }<�M7/ T�<n0� �9�<� �,<VI �<87 )<H7/ :<^- ��<7/+ ��d/ :^- �� �^*,�
/.7�<<O ��Z<<n� ,�.<<���87/ : /6<<� �<<� ,|<<O �<<� ��<<7/ J.<<*E ­.[<<� ,�<<\7 G<<0� v/+

�^-� v/+ ,L���� �� :^- m1 ET.� ,2/��i7/ A�k _ X7N ~�7+ ,��F7/' 
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 �+,M�I �� G�.O+ G�@�   # # ! !   " " " "  "%�� &��B1�- �97 mo�� ������ ,M�0 /.7�O  ! # !" "   y #     p  #  % &2/��i<7/ :�
− 
= 

�	 



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

= 
��&w���|7/ lT.� _+ ,% : ���/�@e G���> �� ��+  " ! "  " " " " !  $ "%�� &V@ G@T 2�3 N� !" # $    " ��^<� L^z "  z !
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 ��; �� ��@.�7/+ Au\7/ 2/,@�+ 2�-,7/ :^- A|V7/ E�I l�8� 5/.<3 �<� 2=> �1N
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m�O :� =�+ GIE�M-+ v/ �c l�|7/ �� ,Y,<�u8I+ G�^- 2��b7/+ Y,�c.I :^- A^8�i

 ,<M�7/ lE��<�+ ,�9�<7� ?,<��87/ DB�7�<@ ��O.<^H87/ :7� ��[ce/ �� .� ��B0e/+
�����/ ��@ l��/E :�^H7/ DB0 _ G���+ ,YE.M�87 G��*�' 

m�O+ :A�7�87/ w/E�M�7/ ��T l�1K7/+ ,A�0,M7/ w/E�M�7/ ��T l�|7/' 
m�O+ : ~B�^7 lT�9` l�|7/J�8^7 lT�9` l�1K7/+ ,�,M7/+' 

�"�@�
 �
�: l�|<7/ �� ,�k�<V7/ _ l�<1K7/+ l�|<7/ ��<@ :7�<�I D<8u� �� /��b1+ 
 ,Y,<<�M- :<<^- ��[<<c°7 A�8Q<<�� A<<VB�7/+ l�<<1K7/+ ,E.<<M�8^7 a�<<*°7 A�8Q<<��
 l+�V<> �/.�- �� �81 ,�^H7/ DB0 _ G���+ ,E.M�8^7 G��*� ,M�7/ lE��� �/.���

�6� �,- ,M�7/��[c� d+ a�*� �� ,G�� �����/ �' 
− ��8b- �@/ ��i7/ J�O $ : ,�|<�7/ 5�M<�� �<� l�<1K7/ 2�<���+ l�|<7/ A<��O� ��

 G<7.O ,<�@ �<��1N v/ ��%Y��Z<<@ v/ �Z<� :<�c /.\B<�/+ /.B-�<<� & X<<7N 2�<3 ,<O+
 :7�<�I G<7.O _ �\��<�% l�<1K7/ /.<Ik+ l�|<7/ /.��<O� �T�/ _ ���<�n� �� ��6<7/

��+T.��/ AMO�- v+ �n�87/ �- /.�+ �+��87�@ /+�'& 
−2�8o�7/ J�3�7/ w�B� �� l�1K7/ 2����+ l�|7/ ��O�+ ' 

 :7��I J�O% l�<1K7/ 2�<���+ l�|<7/ ��O�+ v/ �1N �- D�@ d+ lT�uI �9�9^I d J�3T
T�|@�/+ 5.^V7/ G�� L^V�I ��.� �.��H�'& 

− :7�<<�I J�<<O+ %A<<���T �M[<<1 �<<8@ ~<<B0 m<<1 '��<<8�7/ 5�\<<�� d� ' w�<<�3 _
�.72�[�� '����u87/ �- '�V� _ �nn^� �� '��^|87/ �� X0 �7 /.7�O ' X<0 �7+

��n[87/ ���0 '��Q��H7/ D� �.H0 ��1+ '��,<7/ �.<�@ 56<n0 ��1+ ' �<0�I� :<�c
��V�7/ '�����i7/ A-�B> �9�B�I �8�'& 

−T.>�- �@/ J�O  :+� �V^�� AO,|7/ ��� l�1K7�@ E/�87/+ :<^- �<0�1 A<M3/+ AO,<� 
= 

�� 



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

= 
 ��1�i87/ AB� _ G7.O G�^- JE �81 �Q�@ �9Q�@ l��/.� =�+ ,��8^[87/% d m@

��n[87/ ���` :^- �.Q\I d+ ����7/ �.��nI'& 
%�.<<�O.� �<<� l�*��<<@ �<<�+ & ,w.<<87/ ,<<�@ }<<�M7�@+ ,l�<<*�/ T/,<<7�@ �.<<�O.� ?�

T��7/+ A�u7/+ ,���>+ ����* J�8-�/ :^- 2/Ku7/+' 
−�/ l�* : =M�7/ G@ )*� �� m8i� U  �i<c+ }<�@ �<� ,w.<87/ ,<�@ �.<n� �<8� 

����;+ )V7/ 5/6-+' 
−?,�[7/ J�O  : ,�.<8�7/ ,<�@ �16<7�@ G|<*+ ,w.<87/ ,<�@ �.n� �87 ��/ l�*�/

 A<<M;�7/ :<<^- }<<-�@ �<<o-� G<<0�+ ,��<<8�e/ ��<<1T� ,<<c� �<<*�/ �.�7�<<@ ��<<8�e/ ��
��V�7/+ ,m8�7/+ AM��7/+ :<^�7/ .� L<3.87/+ ,X<> :<0E� G<�� ~�<7 ?6<7/ ��<�7/ �

m8�^7' 
−T.>�- �@/ J�O+  :l�*�/ l��\7/ =� �k�V7/ ����/ _ l�*�/+' 
− ,}<<�M7/ �8Q<<��+ ,Y,<<�@ �.<<� d G<<0� X76<<@ =8<<�+ ,�<<*�/ �.<<�7/ ?� l�<<*�/ 

A���V7/ �.� �.n� �8� X7N ��;+ T��7/+ ,A�u7/+ ,5�V�7/+ ,5/.b7/+' 
−T.<>�- �@/ J�O  :�<� ,lE�<87/ Y6<� �� ��<V�e/ lE�<8@ l�*��<@ ���<8�� �<- ��M��7

 �87 l�*�/ �� Jd,��d/ ���` _ �nB7/ a.;+ m�ZI �- m��c �^- G0Z@ ��iI
 =<�7/ GMi<7/ w�<b1 ,<O+ �T�<��87/ L[<\@ A<M��; l,��i<87/ �- AM��; l��c �0�1

,<3 �<r ��<8�e/ ��<1 ,�<9�7�c�+ �<9�B0 :<^- �����,<7/+ ��1�i87/ w�3 lE�<8@ /��
 T�<b�°� ,��<8�e/ �<� �*� G0� :^- 2��@ ��V�e/%�.<�O.� & AM<���� A��.|<* �<��

 �<�� ��<V�e/ �<1N /.<^�3 ��<�E/¤� ��<8�e/+ ��<V�e/ /.^�3 ��67/+ ,�k�V7/ A;�M7
 §<B7 lE�<-e �<M�uI ��<B�7/ E�u87%�.<���� & G<7.O ,<�@% JK<0� �<8@ �.<���� ��6<7/+

X�7�'& 
−�/ �.�7�@ ��8�°7 A^�^3 w/�84 �*: 

= 

�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 


)B�:�.�7/ X7N 5/.b7 2�3T �9�^- a�\7/+ w�-��7/ m�� _ AM;�7/ ' 

)B��:�.�7/ X7N 5�V- �� ��.* �r :g�7/+ A�|�87/ m�� �� AM��7/ ' 

)B��:�r/.4+ l�*�/ ���0 �� Y.3�� �8@ ��0,7/ �� GI.B� �8- ���87/ A�^[I ' 

m�O :�97 E/,���d/ l�*��@ ��V�7/ l�84��T+�<F87/ �� l�i- m�O ,V� , : �<V�� �<�
 ��0,<7/ �� �<V�� �<�+ ,G@ ��8�� d+ GOx/T v/ �� �V�� ��+ ,Y,M�� d+ GV7�* v/ ��
 w.87/ �� �V�� ��+ ,�97 D8u�+ YS/,-� A4T.7/ �� �V�� ��+ ,�9�^- ,8���+ A^�/x

�� �V�� ��+ ,Y�8�� �� G7K�� )V7/ �� �V�� ��+ ,G7 ,��[� �� wk GM<��\� ���,7/ 
 T��7/ �� �V�� ��+ ,G^V4 fBH� �� Y�8�  /�|7/ �� �V�� ��+ ,G�uc {\|� ��

�97 m8�� �� T/�@�/ T/E A�u7/ �� �V�� ��+ ,�9�� 5�9� �� T�uB7/ T/E' 
?�|87/ �.�7/ +N J�O : ,,�K7/ :7� .-,� m��/ �|O+ ,m��/ �|O :7� �/E ��V�7/

n\7/+ ,A8n\7/ ªT.� ,�K7/+LO/.�7/ _ �o�7/ ªT.I A8' 
��D����
 �
�:G7.O  :}�k�<V7/ w�<�k X^I ~`{ �k�V7�<@ �k�<V7/ /6<� f<�+ �<80�+ 

5.<�n�+ 2+�<V� G0� ;5��n7/+ ' 2+�<V� .<�+ ,µ.<B\87/ �.<^7/ _ 5.<�n� .<9�
 G<<I2/�O+ ,A<<Vcd+ AV@�<<� G<<�@��n� ,�Q<<�� fc�|<<87/ _ 5.<<�n� .<<�+ ,�[<<7��@

v/ �<^nI �� ,<�@ �<�� ;AVcd:7�<�I J�<O ,m<�)3 G<@ JK<0+ G<@  :} G<�83 �<��^- ��
 G0k�O+%�� &G0k�O DMI�� Y�0��O /N��{h A���V7/ :�� ,��'j 

H�$�: }�k�V7/ w��k{?��i� +� T,|� .� m� �k�V7/  
mb� G0� ;T,|� :T,|� .9� ,�/�ni7/+ �/�BF7/ ::��8@ ,��V� ��O :�I 'm�O+ : G0�

J,I 2/�7/+ ��V7/ �� ;D83 :��8@���7/ D8�u� ��� ;A��V7/ G��+ ,D8u7/ :^- ' 
�Q�� �.8u� .�+ .^�� .9� ,��B�.^7 D��3 �k�V7/ �� AV�V\7/ _+' 

G7.O ���+ :}5��1{?� ,J.�B� :��8@ J��� =9�  :5.�n� ' J.<�B� :��8@ J���+
m<<b� A<<�@��7/ A<<F^7/ _ /�<<�b1 �Z<<I ::<<��8@ 2�<<�@ ::<<��8@ �/�<<;+ ,=<<�M� : ,�+�<<F�

= 

�� 
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= 
:��8@ ´/��+ :l��b1 �9�^b��+ ,´+�B� 'mMO G�7� �0�>� �87 �@��1 =8�+' 

 �[<<B87/ J.<O+$h :}��<M�{m<`�M7/ �<<� �<\^7 �<<9o� j A<<8^1 ,}��<M�{�<<9^��  :
%��@�&?� ,��,<��� �Z<�+ ��xd �Z� ��@�+ , : ,��<@ :<��8@ �Z<�+ ,�<9�� :<��8@ �Z<�

 �[B87/ ,uI /697+$:��8@ ��M� �[B� �0��c�  :7/ /6<� :<^-+ ,��@ �.<nI ��[<B�
�x�7/ �� ':��8@ �0��c� ���[B�+ :?,��87/ �� �.n�� ,�9o�' 

:7��I G7.O _ �81 :}��M� J�g =B7 mMO �� /.0�1 ��+{ :��� ,%��<M� &?� : ,��<@
?� : �� =9� ,��@ J�g _%��@� &�x�7/ ' .<9� ��<M� �k�V7/ �� A��/ Y6� mb� ���+

:��8@ :�9o�' 
�� /�9o� G0.1 �K^�[� m�+?���@ .� �.n�  

J.V0 +� ,�K^�[� ��0 :Yx/.3 {�\|7/+ ,G����� _ �¤i87/ J�8���/ 5�@ �� G0� '
 G<oB7 ,<\I/ �<� .<� �¤i<87/+ ,G����� _ �¤i87/ J�8���/ x.u�� ,/6� �M� ,O+

,c/+ §B7 _ A1¤i� (��87/ �� X76@ =8�+ ,Y���� E,�I+' 
���� _ G7�8���/ x.u� G0� {�\|7/ �¤i87/+�<8�+ ,��`�i<@ G<� : �<89��@ D<V� d�

�897 �8�\� �.n� ��+ �T��I' 
 �<� �T�<�I �<89��@ D<O+ ��+ ,�<89�^- m<8\� �� �<n8� �<� �89^8�\� d ��1 ���

E.|V87/ .� �8�,c� �.n� �� ,@ d ,�n8�' 
��^O /N� A��/ Y6� _ : d +� x.<u� m<� ?,<��87/ ��<@� ��+ ,�x�7/ ��@� �� ��M� ��

?x.u� 
.u� d G<3+ :<^- m8��[<� G0�� G����� _ m8���/ /N� G�n7 �1¤i� /6� ��1 ��+ ,x

�<9o� �Q<�� �k�<V7/+ ��<@ �k�V7�<� ,G<�� �T��I ' A<7dE �.<nI ��[<B�7/ /6<� :<^-+
%��<<M� &=<<��� ,A<<V@��� A<<7dE ��<<@ �k�<<V7/ �� :<<^- : �<<�^�3 /N�%��<<M� & _ A^8��[<<�

��^O .7 �n7 ,AV@��� A7d,7�� �����87/ : ��%��M� &:��8@ : G<0.1 :^- G�7d,� �9o�
= 

�� 
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�/K�7d/ A7dE 5�@ �� ���@' 
 G7.O$h :}��<M� 5��1+{m<`�M7/ �<� �<\^7 �<9o� j +� G<�.8- :<^- .<� m<� ,

?�k�V7/ G@ JK0 �8@ a�* 
:7��I v/ J.V� :}2=> mn7 �0��MI 5��n7/ X�^- ��7K0+{h m\�7/ :�
j ��<- .<�+ ,

�@ �.n� ,O ���M7/ �n7 ,2=> m1 _�.<n� ,<O+ ,m�|B�7/ G3+ :^- 2=i^7 �0�  �<0��@
 �<�; _ :<�c ,2=<> mn7 ���MI AV�V\7/ _ �k�V7�� ,�9�� ��/ �0�+ GO�`+ G@�M��
 D<g�* A�-�i<7/ T.<��/ �<�; �� ;�9^�|<BI ��<M� �<� �<n7 ,�<9��M� A�-�i<7/ T.��/
 �<<0�+ ,��<<�7/+ 5�M<<��/ �16<<� G<<�n7 ,��.<<O+ ��<<�7/ ��<<9��+ ��<<n87/+ ��<<�K^7

/X[B0 _ �9^8���' 
m<��O J�<O /N� /697+ : E,<- �k�<V7/ _ ��<0 d �<\0+ �n�<� J.<V7/ /6<� {|<� f<�1

 d+ ,l�<1K7/ 2�M|<0� ��<0 d+ ,w/.^<� ~<8* �<�� �<9�� ��0 d+ ,l�|7/ w��1T
?5/.u7/ .� �8� ,�9�� L3/.7/ ��E�V� 

J.V0 �� 5/.u7�� :,<��� ,G<V��`+ GMM<� ��<�M@ /6<� :<^- d/E �k�<V7/ �.<n� ��/ �0
 J.<��7/ Y�[<� �<� .<� 2=i7/ /6r �^�7/ ���`U �� �K<^� d+ ,�k�<V7/ G<��@ /6<�+ 

:7��I J�O ,m���B�7/ m1 �16� �� ,@ d �k�V7/ /6� �.n� :} ,<V� J.<��7/ D<�� �<�
v/ ��`�{h 2�[�7/ :��j:7��I J�O+ , :} JK<0 �<� ��<�^7 ��<M�7 �16<7/ X<�7� �<�7K0�+

�9�7�{h m\�7/ :��'j 
[� �@/+ E.�®�7�V� l���/ G�7� w2�3 }�c A|8��87/+ A|���7/ ��7 A|O _  :

v/ 5��1 _ /6� ,u0 d �0� 'J�V� :v/ 5��1 _ .� :^@ ':7�<�I G<7.O �<9�^- �<I �4 :
}/.9�0�� G�- �1�� ��+ Y+6H� J.��7/ �1�Ik ��+{h �i\7/ :�'j 

QPR
S�
>:<<BI �.<<n� ,<<O ��<<�M7/ �<n7 ,2=<<> m<<n7 ��<<M� �k�<<V7/ ��  _ /6<<�+ ,��^�|
 �<- 6i<� �<� ,<u�� ,w�<V^�87/ _+ ,�b<� }�T/.87/ _ �81 ,E.3.� T.��/ ��@
= 

�	 
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= 
m�Z�7/ ,�- E.3.� ����@ X7N D�+ ,/,3 A^�^O m��[� d� /6�' 

 Y6<9� ,l,<u7/ =<�+ ,l,<c/+ A7Z[<� d� 2=<> G�- 6> �� m�|BI ��/�B7/ m�|B��
��+ ,A�[7/ �r w2�3 �n7 ,�k�V7/ _ lT.16� �[�7 X7N /,- �� �− m��[<87/ :<�c

�����8�7�<<1+ ,�b<<� A1�i<<87/ ,A<<���H7/− ,<<u7�1+ ,�k�<<V7/ _ lE.<<3.� �<<�� ,<<u0 
m�ZI :7� £��\� G�n7 ,�k�V7/ _ ����@ E.3.� ��� ,u0 l.*e/+' 

 �@'D�
 �
�$:h }��M� 5��1+{ ,AB<� lE�<�K@ f<�- ,m<`�M7/ �� �\^7 �9o� 
 .�}�,�{j =� AB|7/ ,}��M�{' 

H�$�: }�����8^7 ��i@+ �,�{' 
 �@P'D�
 �
�$:h  .<�}�,<�{j �[<B87/ T,<O ,%.<� & 5/�<-� �<�7 ��<M�7%�,<� &

 �.n� Y��,VI :^��%�,� &��,V�7/ ,�+6\� �,�M87 /)*% :�,� .�'& 
 �[B87/ J�O �4$h :A7�Q7/ �� E�� 'j �<�/ E�<� ��+ ,T,|<� �,<� �� �.^��+

/ ���@ T,|87/ �[� ��� �[B87/ �.n�� ,m-�� :<7+�/ �� ;�<o0 ��[BI _+ ,m-�B7
��MM[7 ;G@�@ :^- T,|87/ m�u� ��: 

J+�/ LM[<7/ :�<^O /N� X<0�� ,�<^@� T,|<87/ :<7� m<-�B7/ �<�/ m<�.\I �� : ��<<�
 �<n7 ,J,�7/ T,|� G0Z1 =��� ,�^@� J,- ?�^@� �89�� ,JE�- ���+ ,J,-%JE�<- &

^@� T,|87/ �� X> �� ,Y��; _ E.3.87/ J,�7�@ f|���' 
(�b7/ LM[7/ :Y���� �,� G^�3 �� : ~�<7 ,��[<0e/ G@ ?,�9� �,� G[B0 �k�V7/ ��

 m|<� :<�c Y2/T+ ��[<0e/ ��[<� ?6<7/ �^�7�<1 .<9� ,G@ ?,�9� �,� .� m@ ,��E��
:7�<<�I J�<<O ,/T.<<0 :7�<<�I v/ Y�8<<� �<<8^b� ,G<<���; :<<7� :}�<<��M� /T.<<0 �n�<<7� �<<�7K0�+{ 

h2�[�7/ :���'j 
H�$�: } ��i@+ �,������8^7{:��8@ �Q�� ��i@  : �[<B87/ J�<O+ ,lT�i<@$ :

h}�����8^7{A�u7�@ G@ ��O,|87/ j 
= 

�� 
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= 

 G7.O$h :A�u7�@j�Z�� ,' 
 G7.O$h :}�����8^7{G@ ��O,|87/ j ,��,|�7/ E�u� ��8�e/ �� ��� =Bn� d ,

 E�<u� �<�� ,��,|<�7/ D� ��-N�+ J.MO �� G�� ,@ d �k�V7/ _ E.3.87/ ��8�e/ m@
|�7/=<Bn� d ��,|<�7/ E�u� �� :^- m�7,7/+ ,=Bn� �� ��, : ��<1 L<7�` �<@� ��

 J.��7/ G@ 2�3 �87 �O,|�UJ.V�+ : 
 56n� d ���@/ �� /.8^- ,V7… m`�@�/ J.V@ :��� d+ ���,7 

J.V�+: 
 ,8\� ��E �Z@ �8^- ,V7+… ���E A�)7/ ���E� ��* �� 
 AM[� T/6c +� A��87/ d.7… @ �\8� :�I,3.7���M� �/6 

�N�� :���8@ ~�^� �-N� d+ mMO �� .�' 
 J.<<<MV^7 �K^�[<<<87/ ��,|<<<�7/ G<<<@ E/�87�<<<� v/ 5�<<<�1 _ ��<<<8�e/ w,<<<3+ �<<<8^n�

��,|I E�u� ~�^� ,��-Ne/+' 
J.V0 �N�� :}�����8^7{ �<� ,<@ d ,G<��nc� ���-6<87/ G<7 ��^@�V7/ G@ ��O,|87/ 

/6�' 
H�$��: }�����8^7 ��i@+ �,�{�� E�B�[� X7N  : ,M�7/ _ ��8�e/ m81 �8^1 G0�

 �<V0+ f�.7/ X7N lE��K@ E/x f�.@ �^- /N� 2=i7/ �� ;�k�V7�@ YS/,��/ m81
G|V�@ '�V�<�+ G<IE��K@ �<n\7/ ,<�K� f<�.7/ /6<� ��<� f<�.@ �^- /N� �n\7�� 

 ,<<�K� 2=i<@ �<<^�87/ 2=i<7/ �� ,<uI ,�.[<<\87/ _ :<�c �.<<^�� /6<�+ ,G0�|<V�@
V�@ �V��+ ,GIE��K@J.V�� ,G0�| : ,�k�V7�<@ 2/,<��/ E/Ex/ �<0�8�� ��[<0e/ E/Ex/ �8^1

:7��I v/ J.O /6� :^- X7,�+ :} GIE/x �n�� J.V� �� �9�8� lT.� �7K0� �� /N�+
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J�<O ,w�M4e/+ =B�7/ .� ?67/ �|\7/ ��` �.O� �� /6�+ :}v/ d� �<98^�� d{ 

 E+/E+ ��8�^<� A|<O _ X76<1+ ,A|<V7/ Y6<� _ J�<V� �� m1 �� ��7 ��MI A��/ Y69�
 �<9����� l.<M�7/ ��<V� +� �<9����� ��i<7/ ��<1 �� m��[<� �<�� ,�8���;+ ��[7/ �89�^-

+ A^`�@ =9�:7��I G7.O _ �VM� =�7/ E+/E A|O _ �81 ,561 :} G<7 =<*� /6<� ��
5�<�H7/ _ (K<-+ �<9��^B1� J�<V� l,<c/+ A<u�0 =7+ Au�0 �.�[I+ D[I{h a :

�� jJ.<V0 �� �<9�� �<�BO.8� �r6n� d ��1 ��+ ,Y�*k :7� : ,56<n0 d+ �,|<0 d
= 



� 
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= 

x.u� �� v/ ��1 �r �[B0 �� ���'/ '<� 
% v/ ��\M�+ &���O.^H87/ �� ,c� G9Mi� d ?67/ v/ �,VI+ v/ YK�I ?' 
−{�M[�7��  :��O.^H87/ Ar�i� �-+ �V0+ L�- m1 �- v/ G�K�I' 
%��87��7/ 5T & G<@ ��<\� d+ ,G<I�O.^H� �<� 2=> G9Mi� d+ ,2�i� �� m�B� ?67/

G<B��n� d+ ,w�<O.^H87/ D<�8u7 ���<M87/ ��<o�7/ =^�7/ .�+ ,GI�-.�|� �� 2=> 
��4,\87/ A^4�8� �- YK�87/ ,8|7/ ,c�/ .� m@ ,w/.8[7/+ �T�/' 

−5�7/  : �^- ��� X76@ /.8�+ ,v/ �.� �� m1 ��87��7/+ ,��|�87/ X7�87/
v/ A�@.@T :^- m�7E+ A��- �.n7/ _ �� mn� ,�9V7�* :^-' 

���7�<<@ �<<97 =<<@�87/ G<<V^* �+�i<<7 �@,<<87/ E.<<M�87/ ��|<<�87/ X<<7�87/ .<<� 5�<<7/ 
A�`�M7/+ l���o7/' 

 ?,�[7/ ��i7/ J�O$ :��-.0 GV^H7 :7��I G��@�I+ :A��*+ A��-: 
A���7�� : �<9�� =<�7/ �9\7�|<� G<�� �<87 �9��/,<�+ ,�9OxT+ ,��O.^H8^7 GV^* =�

��0,7/ _ ��S�V@' 
A��H7/+ : �9�<- D�,<�+ ,�9^8n�+ ,G7 �9V�.�+ ,��8�e�@ �9�@��� ,G���7+� G��@�I

�7/+ ,�T/.|<<7/�<<9�V�Vc+ ,G<<��@+ �9�<<�@ A<<^��\7/ �<<�/. : ,�<<�* m<<n7 �<<��.�7/ A<<�@�I
�> m1 �� A8|�7/+' 

−��87��7/  :J/.O� :^- ��87��7�@ E/�87/ �� f^�*/: 
m�O :��b1 �@/+ =M`�V7/ G\3T+ lE��O J.O /6�+ ,v/ �.� E.3.� m1' 

m�O+ : :7�<�I G<7.V7 �7�<- ��<�x m<1 m<��%��87�<�7/ �<� �/�16<7/ �.IZ<I� &?� �<� 
���7/' 
m�O+ : :7��I G7.V7 ,~0e/+ �u7/%/��60 ��87��^7 �.n�7'& 
m�O+ :��`��i7/+ An��87/+ �u7/+ ~0e/ ��+ mV�� �8- lT�M- �7��7/' 

= 



� 
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= 
 :7�<<�I G<<7.O G<<^�7E+ ,E.<<3.�+ �.<<^H� m<<n7 m��<<> G<<0� ,J+�/ {�\|<<7/+% J�<<O

��87��7/ 5T ��+ �.-�� '�89��@ ��+ �T�/+ w/.8[7/ 5T J�O'& 
−��87��7/  :�7�- D83' 

m�O :{�\|7/ .� /6�+ ,�9�0��+ �9V7�* :^- �^- ��� ,A���7/ �� N.*Z� 
 :<^-+ v/ A<�0/,c+ :<^- J,<I A<�k ,G<�� 2K<3 _+ ,G<�� E�<� m<1 _ �<^H7/ /6� ���

X^87�@ YE/�B0/ :^-+ G�8o-' 
�-�i7/ J�O: 

H�v
 CO�- ��� 
�	m
$> 000"#
	�
 "S	- ��� 1< 
 ��j Q� :�%-w H� 000"#
� H/< C&m �"� 

 :7��I J�O% =<7+� w�<�� T�<9�7/+ m�^7/ ���*/+ �T�/+ w/+�8[7/ �^* _ ��
5�M7�/'& 

J�<V� v/ E.<3+ �<- 5/�<-�/ �<�@ m��+ : �<4� ��+ ,�<��M7/ :<^- J,<�7 �<�M7/ ��
 w/N T�<\@+ ,£�<u� w/N �T�+ ,£/�<@� w/N 2�8[<� ,��[<87/ :<^- J,<�7 �/,O�/

� d� £/.����MH7/ f��^7/ E.3+ :^- J,' 
J.V�7/ �9M� �� w���/ �� G�� Xc+T+ X8[3' 

m�O+ :�97/.cZ@ A����+ �^- �- d� T,|� d �^H7/ /6� �� ,�^�7/ �� N.*Z�' 
−��87��7/  :�u7/+ ~0e/ G@ E/��+ �0��c� �^�I: 

 :7��I J�O �81%/��60 ��87��^7 �.n�7 Y,M- :^- ��O�B7/ JK0 ?67/ �T�MI'& 
�iM7/ :^- �^�I �0��c�+: 

 :7��I G7.V1%��87��7/ �� �/�167/ �.IZI�'& 
−2�8^�7/ ��@ J�O  :Y.3+ �� G0��@+ ,Y��; A�@¤7 AB7�H� :7��I G��@�I �� �^-/+: 

J+�/ : d �9[<<B0� ��<<F7 �.<<@�� Y�<<�;+ ,G[<<B0 ��<<F7 d Y,<<�M- =<<@�� :7�<<�I G<<0�
= 



� 
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= 

����; ��F7' 
Y
��
:^I T,VM� :@T /N� Y��; ��  .<�+ G<7�� _+ G<��/K* _ ��|<V�7/ �<9o� A<�@¤7/ X

:7��I J�O �81 ,T�Q7/+ ��|V�7/ �- J����% : �<�+ G<��/K* �0,<�- d� 2=<> �� ��+
�.^�� T,V@ d� G7K�0'& 

_�
��
: �<\7/+ ,G<���+ G<��c+ GQ<F@� G<�^- ��VB7/ {7� /N� ���[\87/ �� Y��; �� 
 J�O �81 ,X7N ��H@ :7��I U % :�I v/ ��2�-,7/ _ ��\^87/ L\� :7�'& 

`�
��
: :7�<�I �<\7/ �<�� ,��� �7 ��[ce/ G�� L^�� �7 �� ���[\87/ �� Y��; �� 
 �<� J�<c+ ,��/ �<cT _ �<���3 �<�1 J�c ��@T G0� ��I d� ,J/�[7/ mMO =��� G0��
 �<� X<0� D<� X<�7� �[<c�+ ��O++ ,G�� JZ[I �� �[\I d ,mO�- ��; ���3 ��1

�1 ��+ G�7Z�A�/,� d+ mV- X7 �' 
��
PP��
: +� A<<M�F7/ +� �<<VB7/ LM[<<@ �<<�� G0�[<<c� D<<�V�� ���[<<\87/ �<<� Y�<<�; �� 

A�M7/ G0�[c� D�V�� d :7��I �\7/+ ,w.87/' 
a6
@PP�
: G<<�n8� d+ �.<<O �+E �.<<V@ G0�[<<c� ��<<H� ���[<<\87/ �<<� Y�<<�; �� 

O �81 ,mn7/ :7� G0�[c�+ G��@�I m�+ ,V� :7��I �\7/ ��� ,��8��7/J�% : =<�8cT+
2=> m1 ���+'& 

 _ :7�<�I J�<O /6<9^� ,��<�83� ���H7/ :7� �[\�+ ��87��7/ 5T G0� :7��I �Mb�
G[B0 �c% :��87��7/ 5T v ,8\7/'& 

%��<n\7/ K<�K�7/ v/ �0� G0� :�.� �� & v/ G<@T .<� G<�3���+ G<M`�H� ?6<7/ �� G<8^-�
� _ ��n\7/ ,GM^;+ Y�9O+ 2=> m1 K- ?67/ K�K�7/G7����+ G7/.O' 

−v/  : J�<O �<81 G<�7� ��Q<I A�[<\7/ 2�8<��/ m<1+ ,:7�<�I+ �T�<MI GI/N :^- �^-
:7�<�I_%  ��c�<<7/ �8c�<7/ .<� lE�9i<7/+ L<�F7/ �7�<- .<� d� G<7� d ?6<7/ v/ .<�

%�� & K<�K�7/ �8�<987/ ���<87/ ��[<7/ �+,<V7/ X^87/ .� d� G7� d ?67/ v/ .�
= 



� 
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= 
v/ ��\M� )n�87/ T�Mu7/�.1�i� �8-  '& J�<O+ U %  �8<�/ ���[<I+ A�[<I v ��

A�u7/ m*E ���|c� �� &G�^- �B��' 
J.V@ X767+ :�8c�7/ 2�8�� �� v/ J.VI d+ ,v/ 2�8�� �� �8c�7/' 

− :���+ %v/ &?� : �<8�o�I+ A<M\� G7 G7Z�I+ ,���H7/ Y,M�I ?67/ E.M�87/ Y.7Z87/
�/.\7/ _ G�7� �-K�+ ,G7 �-.Q*+ =<�+ ,A<��.7�/ w�B<� �<� G7 �87 ,L�/.�7/+ �

J�8n7/ w�B�' 
−% v/ & v�<@ ��<H� .<�+ ,��<�e/ _ d+ A�^��u7/ _ d G@ :8[I ,c� ���� d

:���+ �oB7' 
�oB7 :,c� G@ :8[� �� {|� d §B^7/ /6� �� ?�' 

:���+ : �<9�� 2=<> {^|<� d A<�97e/ =<�+ �<�d/ /6<� �9�8QI =�7/ AB|7/ �� ?�
�.^H8^7' 

−2�8^�7/ ��@ J�O  :�o-�/ ��d/ G0�' 
 A<7�u7/ §<B7 �� :<^- ?�<o0 m<<�7E /6<� ,w�B|<7/ D<�8u@ f<�.� G<0�%v/ & .<<�

:���+ �oB7 G�7� D3�I ���83 2�8��/ Y6� �� ?� ,�o-�/ ��d/' 
−�oB7 G�7� D3�I :���  : �<81 �<9�� 2=<> ,<�@ �Z<� d+ Y,<�@ �Z<I v/ 2�8<�� �� ?�

 _ �M�}�,\7/ w���/' 
−:<��� G<�7� D3�I :���+  : D<�+� =<�+ A<�97e/ AB<� �8Q<�� �<�d/ /6<� �� ?�

w�B|7/ D�83 �9�7� D3�I AB|7/ Y6�+ ,w�B|7/' 
 }�,<\7/ G<�� ET+ ?6<7/ �<o-�/ �<�d/ .<� �� 2�8^�7/ f^�*/ ,O+% v/ JZ<� ,<V7

:�-� G@ m�� /N� ?67/ �o-�/ G8��@' 
J+�/ J.V7/ :v/ .�' 

�^7G�7� D3�I 2�8��/ D�83 �� =�+ �VM� =�7/ A^' 
= 



� 
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= 

�<<9��+ lET/.<<7/ }<<�E�c�/ _ T�<<nI ?6<<7/ �<<�d/ G<<0�+ : J�<<O �<<3T ��% (� �<<9^7/
 ,<7.� �<7+ ,<^� �7 ?67/ ,8|7/ ,c�/ �0� d� G7� d v/ �0� X0� ,9>/ (� X7Z��

 J�V� ,c� /.B1 G7 �n� �7+ U  : m�� /N� ?67/ ��d�@ v/ �7Z� ,V7:<�-� G<@ '&
E+/E .@� Y/+T 

 J�O ~0� }�,\1+% =<M�7/ D� �[7�3 ��1 U J�<V� =^|<� m<3T+ ,u[<87/ _  :
w/.8[<7/ D�,<@ ��<�87/ �<0� d� G<7� d ,<8\7/ X<7 �Z<@ X7Z<�� (� �<9^7/' '' J�<V�

 v/ J.�T U  :5�3� G@ =-E /N� ?67/ �o-�/ G8��@ v/ �-E &E+/E .@� Y/+T' 
^`� �� ��d/ /6� ��+v/ ��; :^- �' 

(�b7/ J.V7/ :�o-�/ v/ ��/ �� :�.�V7/ =\7/' 
 }�,c mb� J�V� �9�� =�7/ }�E�c�/ ��M@ J.V7/ /697 J,��/+% �o-�/ v/ ��/

 ��<<���/ ��I�<<� _%��c�<<7/ �8c�<<7/ .<<� d� G<<7� d ,<<c/+ G<<7� �<<n97�+ & Jk A<<\I��+
 �/�8-%�.�V7/ =\7/ .� d� G7� d v/ �7� &�8�+E+/E =@� ,�- ' 

(�b7/ �� �.O� J+�/+ ,J/.O�/ �.O� �d.V7/ �/6�+' 
−K�K�7/  :.�+ v/ 2�8�� �� ��/ : ,v A<^��n7/ lK<�7/ AB|<7 �8Q<�� .<�+ ,K�K�7/

�/.0� A4�4 =�+: 
T,V7/ lK- : =M�7/ J�O �81 ,��o- f��> T,O +N v/ �� :��8@ U % v/ ,�[7/'& 

�9V7/ lK-+ :v/ �� :��8@ :7��I J�O �81 ,L^F� d ,2=> mn7 ���V7/ % ���V7/ .�+
YE�M- �.�'& 

�����d/ lK-+ :�V0 +� 2.[@ ,c� G7��� �� D��8� G0� :��8@' 
�"�@�
 �
�:% K�K�7/ &�9^1 lK�7/ G7 ?67/ : ,�����d/ lK-+ ,AM^F7/ lK-+ ,l.V7/ lK-

w/E.3.87/ D�83 �9O+ ,w�O.^H87/ �� ,c� G7��� �� D����� A<V�^H7/ G<7 �0/E+ ,
G�8o�7 ��Q*+' 

= 



� 
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= 
 G<<7.O%��<<n\7/ & Y��/+Z<<� ,A<<F7�M7/ A<<8n\7/ AB|<<7 �8Q<<�� v/ 2�8<<�� �<<� �<<�/

A8n\7 �9^1 G7����+ G��nc�+' 
���3 �@/ J�O :m7x d+ m^* Y��@,I m*,� d ?67/ .�' 

−�<<�b1 �<<@/ J�<<O+  : G<<�8n\@ �<<97�\� _ 2��<<>�/ DQ<<�� G<<7/.O�+ G<<7���� _ ��<<n\7/
G7,-+' 

−��V7/ �@/ J�O  : G<�^- JE �<� :<^- A8�^[<7/ �<�B7/+ A\�\|<7/ J.<V�7/ �<7E ,<O+
A�[7/+ �k�V7/ : G0�\M<� G0�%��<nc & A\^|<�+ :<��� �<�F7 d+ �<bM- ���<> m<�B� d

 ,A<F7�@ A<8nc �<- lTE�<� G0�\M� G7���� m@ ,m�B7�@ lE.|V87/ A��F7/ =� A8nc+
r 5�M�� �- A�>�0 =� �81 m�� �81 m�� �9^3�m�� �' 

−?,�[7/ J�O+  : :7+�/ _ �n\7/ G7 ?67/ ,�,� ��i� d+ ,�bM- ���> �^H� d��
 ,G-�<> _ YE�M- ��@ �n\�� ,�T�i� �9�� G1T�i� d A4�b7/ ��nc�/ G7+ ,l�*�/+

G�/K3+ ,YT,O _+' 
 ,A<8n\� �<9^1 GI�-.�|<� D<�8u� ,G-�> _ ��nc+ ,G��� _ ��nc G0�\M� .9�

 :7��I J�O%7/ w+�<BI �<� �8c�<7/ �<^* _ ��<I �<� �<O�M` w/+�8� DM� �^* ?6
 ��<��* �|<M7/ X�7� L^V�� ��I�1 �|M7/ D3T/ �4 T.�� �� ��I m� �|M7/ D3T��

��[c .�+ & G0�\M� J.V�� ��i7/ _ ���+% ,<�- �<� ��<1 .<7+ �k�V7/ �+�@,�� ���
/��b1 ����*/ G�� /+,3.7 v/ ��; &_ �O��I ,3.� �� �n8� ��/,@� �k�V7/ ' 

2�8^�7/ ��@ J�O :2=i7/ lT.� _ �.nI A8n\7/ : Y6<� :^- ��[0e/ �^* �� ?�
A8n\7 lT.|7/ Y6� :^- �/.�\7/ �^* X761+ ,A8n\7 lT.|7/' 

G<���; _ �.<nI+ :?� : ,w�<<0/.�\7/ X76<1+ ,A<8n\7 ��[<<0e/ �<^* �<� A<<��F7/ ��
 :7��I J�O �81 ,w�O.^H87/ D�83 X761+%/ ��V^* ��+ �89��@ ��+ �T�/+ 2�8[7

�`�@'& 
= 



� 
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= 

3�<: }<�c G0�\M<� G<IE�M- =<�+ A^�^3 A��;+ ,A8�o- A8n\7 �^H7/ �^* v/ �� 
 J�O%�+,M��7 d� ~0e/+ �u7/ �V^* ��+ '& �<o� �<81 �`�<@+ �<bM- �9V^H� �7+

 :7��I J�O ,l,c�87/+ T�Bn7/% X<7N �`�<@ �<89��@ ��+ �T�/+ 2�8[7/ ��V^* ��+
��6<<7/ �<<�T�<<�7/ �<<� /+�<<B1 ��6<<^7 m<<�.� /+�<<B1  '& :7�<<�I J�<<O+% �<<80� ��M[<<\��

�.�3�I d ���7� �n0�+ �bM- �1��V^*'& 

�/
W: :7��I J�O ,T.|O d+ G�� m^* d �n\� G7/ �^* �� % �9M[<\I J�Mu7/ ��I+

�.^�BI �8@ ��M* G0� 2=> m1 �VI� ?67/ v/ D�� 5�\[7/ �� �8I =�+ l,��3'& 
− �� ,�B�[0+ G7���� m1 _ ��nc v/ �� ������� : G<�^- ?�<u� �<8@ ��[<0e/ ����O/

v/ G<��u� �<� �� ,G<�^- v/ G<M3.� ��+− � /N�<� ,A<8n\7�@ �+�<V� ��<nc�/ �<� 
 ,A�-�i<7/ ��nc�/ +� A�0.n7/ ��nc�/ �� /6� ��1 2/.� ����O/ ����V� /6� �8^-

8nc �97 �� X>d E�M�7/ J��I =�7/ L��|87/ :�cA' 
%��|- �7�+ & m<-�B7/ G0� :^- �\g/+ ��7E G7 �9o�7 ,Y,� �� Y�|- =V^� �� Y���

 _ �<M^V0/ ,Y,<� �<� �|<�7/ X<^I :<�.� :<V7� �8^� ,2=> m1 :^- TE�V7/ T��H87/
:7��I J�O /697+ ,X7N D� A1�\7/ A-��+ )n7/ A��; _ ,A^��� A8�o- A�c J�\7/: 

%��<<3 �<<�Z1 K<<�� �<<9��T �<<8^� &��<<u7/+ Y�<<b1�+ A<<1�c G-�<<�� w�<<�\7/ �<<� 5�<<g 
�@/��g/' 

%LV�� �7+ /�@,� :7+ &?� :GO�� l,> �� �B�^� �7' 
− G` lT.� _+ % :�.� �� �9V7� J�O%�
 & :�[<I A<�c =<� /N�� ���V7Z�%�� & J�<O

:7+�/ ����� ��,���� fHI d+ ��6*'& 
−?,�[7/ J�O  :,YE.<3+ �<n8� ��.7 A7/x� ,:�[I ��Z@ �9B�+ _+ �<o� �� .<�+ 

��.7/ /6� m�K� :�[I ��.n� ,AV�Vc d m��HI ���' 
− G` lT.� _+ % :�.� }�,c ��I� m�+%
 & (� /.<bn�/ G<^�� J�<V� /T�0 ��T N�

= 
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= 
 �,� T��7/ :^- ,3� +� ~MV@ �9�� �n�Ik =^�7 /T�0 �[0k%�� & �<� ?E.0 ���I� �8^�

 :�.�%�� &7/ E/.7�@ X0� X�^�0 D^*�� X@T �0� (��.` �,V8'& 
− ��*� A�k _ 2�3 %��M� ��M�4 =� /N�� Y�|- :V7Z� & :<^- J,<I A<��/ Y6<� ,A��/

 ��<*� A�k w2�3 ,O+ w��\7/ �� ��Mn7/ :^- d� �^�� d .�+ ��M�b7�@ �|�7/ GM>
:7�<�I G<7.O =�+ X7N ��* :^- J,I% :��<3 �<�Z1 K<�� �<9��T �<8^� & �� ,A<��/

 ,l��F|7/ A�\7/ .� ��u7/ �<9�V^* �<o- _ ��<M�b7�@ �99M<> G<0� /6<� �- 5/.u7/+
 A<1�\7/ AB*+ �o�7/ ��@ A���3 =9� �9�1�c A-��+ �9�B*+ ��x/K��/ _ ��u7�@+

lE��7/ ��* :^-' 
−=��V�i7/ J�O  : G7.O+%X�^�0 D^*�� &2�8^�7/ ��@ J�O : ,<^3 �<� �<�0�1 �<8��

 ,lE��O+ A��n-+ L�1 �- /6� �+��+ ,=1N ��; T�8c ,Y��;+ =M`�V7/ �9�- G^V0
 ,T.<b�87/ T,<7/ Lc�<� �9�<- Y/+T �<81 ?�<�K7/+ �[<\7/+ =^- �- �Q�� ?+T+
 �- J.V7/ /6� �+��+ ,f^[7/ �� ,c/+ ��;+ 5.�� =@�+ =^- �- ��b1 �@/ G^V0+
 ?6<�¤7/ Y/+T E.�[� �@ v/ ,M- }�,c �� �.��� }�,c G�� 2�3+ ,�1N �� ��;

/.O� G��+ ,{|� d+ Y��;+ :7�<�I v/+ ?,<�- �<��9��+ ,X<7N �<�; 2�8^�^7 �*� J
�^-� :G�^�0 D^H@ Y��� v/ ��− G��,O �� �89-K0 ?�−  ��<c G<@�7 D<g/.�7/ G<8^��7

 ,�.QH7/+ Dg/.�7/ J�81 ,M�7/ �� L3.�[� ,��o- ��� Y,M�7 v/ 2/,0 ��� ,Y/E�0
�^-� :7��I v/+' 

 G7.O _ J/.O�/ �9��+" �.` " :7 ��/ G0�?E/.^' 
%�.^<��87/ ?,<7 ��<H� d (� f<HI d :<�.� �� &?� : (�<� ,��<I �<8� f<HI d

�9�3+ ��M0 X^�3�+ ,d.�T X�B��� �� ,�T�' 
−G��8��7 G8��@ Y/E�0 ' 
− G7.V7 :�.87 lT�i@ /6� _+ %?,7 ��H� d'''&' 

= 


�� 
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= 
%��cT T.B; (�� 2.� ,�@ ��[c J,@ �4 �^� �� d� &G^MO �8� D�V�� 2��b��/' 

?� : �<� ���<� �<�� LnIT/+ �^� �� �n7 ,�.^��87/ �,7 ��H� d :�.� �� (�
�<�H7/ :<7� �i<7/+ J,<�7/ :<7� �<^o7/ ��<I �Z<@ ,AOE�<� A<@.I :<7� 5�I �4 ,?E�M- '

 l�<BF87/ D<�/.7/ ?,<c+ �<0� (� ,G<��  �<� �� G7 �B;� (�� ,A-��7/ :7� A�|�87/+
A8c�7/+' 

−��b1 �@/ J�O  :�V�� 2��b��/ /6� ��<1 �<� �� X<7N+ ,�i<M^7 A<8�o- lT�i@ G��+ ,D
J�<O �<81 ,G<�^- 5.�� v/ ��� ,5�0�+ 5�I+ G�- D^O� �4 2=> :^-− :7�<�I−  (�+

�,��/ �4 �\7�� m8-+ ��k+  5�I �87 T�BF7 
J�<O+− :7�<�I−  /T.<<B; v/ ,<u� ,v/ �BF�[<� �<4 G[<B0 �<<^o� +� /2.<� m<8�� �<�+

�8�cT' 
m�O+ :m|�� 2��b��d/ ��:��87/ �.n�� , : �<^� �� d� ,�.^��87/ �,7 ��H� d

 (�<� ,�<9�- D<^O�+ �<9�� 5�<I �<4 ,,<c� �9�� �^[� d =�7/ ���F|7/ _ DO+ �Z@ �9��
��cT T.B;' 

−=�.7�/ J�O  :���o7/+− ���−  �� ,��^<��87/ �Zi<@ �<�+�/+ ,2��b�<�d/ ���V0/
�^� �8@ E/�� :; �<� /��F� +� /��M1 �M0N LnIT/ �����<� ' �.<nI �� m<8�\� �<4+

:<7+� 5�<@ �<� T.B7/ :^- J,@ �87 l�BF87/ A��/ ,�B�� (��K7/ =*/¤^7 ' m<8�\�+
m�,M�7/+ �^o7/ ��@ ���� .�+ ,=MI�7/ =*/¤^7 �.nI ��' 

%2.� ��; �� 2�Q�@ £�HI XM�3 _ �,� m*E�+ & :^- ���@ m�7E+ ��*� A�k Y6�
3 �� �,�+ ,T��H87/ m-�B7/ v/ lT,O �� Y�<�� :7��I v/ �� X7N+ ,lKu�� G7 m�

 �<�Z1 A�`�<� 2�Q<�@ �<3�* ,�<93�*�+ �<9^*E� /N�<� ,G<-TE L<�3 _ Y,<� m*,�
f`�H7/ �)7�1 �±�I ���87 �97 ,�8O A��O' 

−:��87/  : £�<HI �<�/�I �<93�*� �<4 ,X<@.4 A\�� _ :�8�7/ �,� :�.� �� m*E�+
= 


�
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= 
2.� ��; �� 2�Q�@ '?� :AO�i� l���� £�HI ?� �r �.n� �� �+E ���M7/ A\g/+ 

 �@.\|<� �O�i<� �<g��@ �9<g��@ �.<n� �<80�+ ,�<8���; +� a�@ +� ��� �� 2.�
v/ lT,V@ A��[7�@− :7��I− GIE/T�+' 

?�|M7/ �[\7/ J�O :�93�*�− v/+− G@T =V7 ,O G0� :�.� �^�� ,��M|� ��Z1' 
−A��- �@/ J�O  :+" L�u7/ "/ ���7 5.b7/ _ {�B7/ ��[0e 
−=<�.7�/ J�O  : :7�<�I G<7.O%X<M�3 _ �,<� m<*E�+ &?� : .<�+ X|<�8O L<�3

 .<� �<81 �<�.\0+ ��/T,<7/ G<�� D<g.� �� d T,|7/ :7� �.�B87/ G�� ���7/ m*,�
��/ �+���' 

−2.� ��; ��  :X7N .\0 +� ��87 2�Q�@ ,�7/ �.nI ,O G0�' 
− A��- �@/ J�O %2.� ��; �� &?� :- d+ a�<@ �<�; �� 2=<uI A<�k =<� �<80�+ A<^

L�6I+' 
−T.>�- �@/ J�O  : v/ ,<��ZI �� G[B0 G7 ��8�I �� G7 mu�� �� X7N �� E.|V87/+

�.-�� 2�V7 ,�- Y��� :7��I' 
−2�<8^�7/ ��@ J�O  : X76<@ ~0Z�[<�7 ,<�7/+ �|<�7/ lK<u�� �<O.7/ X<7N _ Y/T�+

 �.-�� ,�- YT.Qc mMO7: ؛+�/ l�87/ _ �|�7/ ��T �87 G0�  :<7+ �<0�M�4 wT��
 ,A<�t@ G<�.O+ �.<-�� GM7�` �87 �0�M�4 �M^V0/ ��,�- X7N m�� .^� ,LV�� �7+ /�@,�
 �<<�; �[<<0Z�[� �.<<n�7 l�<<� J+� _ �<<9�^- ��<<� /6<<� m<<3�+ ,�<<�d �<<�; X<<7N ��<<n7

���M� �0�M�4 ��|I ��c �9�� f��*' 
− �|V7/ :7��I J�O %<� :<7+ ��<3 �<�Z1 K�� �9��T �8^� ��|- �7� ��+ �<7+ /�@,

 2�Q�@ £�HI XM�3 _ �,� X^�/ �����/ �� X0� fHI d+ mMO� :�.� �� LV��
 :<7� X<@T �<� ��<0���@ X0/6<� L<��7/ �<� X<c��3 X<�7� �8<g/+ 2.<� �<�; �<�

��V<��� �<�.O /.0�<1 �<�� G�^�+ �.-�� &G<7.V@ �<89�7� T�i<87/ ��<0��)7/+ : X0/6<�
= 


�� 
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- :<�.� ��<8I �<8^� ,�|<�7/+ ,�7/ �8� ,��0���@ �<^@+ ,��T.16<87/ ��0�<�)7/ :<^
 ��2�<<u� GO,<<� :<<^- J,<<I A<<�t@ Y.M7�<<` G<<�^�+ �.<<-�� :<<7� Y.<<*�+ .<<� A7�<<��7/

��T.1687/ ��0��)7�@' 
%G<�.O+ �.<-�� :7� w��k D[I _ &?� : ,�<r �,<�S� ,w�<�k D[<I �<� ��<��4 ��<I��

G�.O+ �.-�� :7� X7 �0���@ �9^�3�+' 
−��\�7/ J�O  :7/ �� G�� m�O �� �[c�:��8 :w��k D[I _ A^*/E A��/ Y6�' 

 :7��I J�O �81%w�<��@ w�<�k D[I :�.� ���Ik ,V7+ & :7�<�I J�<O+% �9�<^- ��^<�TZ�
 �<�.O /.0�1+ /+)n���� w�|B� w��k �,7/+ �E�BQ7/+ m8V7/+ E/�u7/+ ���.�7/

����u� & :7��I J�O+% �<9^�7 w/�<8b7/ �� �V0+ ���[7�@ �.-�� Jk �06*� ,V7+
�+�16�'& 
���.�7/ :/��M1 /T�g ���g�+ �9-+Tx+ ��T�u>� ��;� ?67/ ��bn7/ 2�87/' 
E/�u7/+ :���M0+ �9-+Tx+ ��T�84 m1Z�' 
m8V7/+ :m�O :m�O+ ,�+��87/ m8V7/ .� :5.M\7/ _ �.nI =�7/ lE+,7/' 

�E�BQ7/+ :l,�,> A�N� ��Nk+ ,�9�V^O�+ �9��-+� w±8�' 
�,<<7/+ : +� ,��<<-�7/ �.<<n� �� �<<����B�|<<87/ �<<� �<<�b1 J�<<O �<<81 : ?6<<7/ ��2�<<� ��

��E L^V0/ �.@�i�' 
���[7�@ :5,u7/+ �\V7/' 

w/�8b7/ �� �V0+ :���;+ ��T�84 �� ~V0' 
−v/ ����-� ,��*� w/Ku�� ���� �� :B�� d ,D[�7�@ w���/ ,�,\I+ − :7��I− 

 :�.87 ³ �16<7�@ E,<�7/ ,<�,\I �� J.<��/ 2�<8^- ,<�- �+��87/ �� N�  d ,
G�- ,�/K7/ :B0 :^- J,�' 

−��b1 �@/ J�O  : :�.� :I+� ,V7+−³− �<u\7/ G@�<g �9�� ,l��b1 ��*� w��k 
= 


�� 
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= 
G�� 2�87/ £+�*+ ,�|�7�@' 'X7N ��;+ ' �<� �93+�<* ,�@ m��/��� .�@ Y.I+� �8�

�|� ' Auc �0�1+ ,G�.O+ �.-�� ��,��> =�7/ D[�7/ w���/ Y6� ��� �1N �n7+
-+ ��.B7�H� �9�^-/E.\3+ /�B1 ��+,0�' 

−�|� X^� �� mn7 ~�3 ��/ �.-�� ' 
%��V��� ��.O /.0�1 ��� & �<�� �9�<7� ���^<�T� �<80� ?� ,G<�7� A7�<��^7 m<�^�I /6�

A-��7/ �- ��3T�* ��V���' 
−��8[O :7� �[V�� �[B7/+  : :7��I G7.V1+ ��� E/�87/ .�+ )1� �[�% ��<1 �<8��

�+.�[� d �V��� ��1 �81 �����& :7�<�I G<7.V1 �F<�� �[<�+ ,% �<��� �12�<3 ��
/.��M�� ZM�@'& 

%l�|M� ��I��k ��2�3 �8^� &?� :l���� A\g/+ A��@' 
− G7.O _ ��8Q7/ %��2�3 & + ,G�.O+ �.-�B7%l�|M� & ,�.g.7/+ T�|@e/ Y����

�97.O .\0 :^- /6�+ :���0+ ���O m�7+ ���� T��' 
−?x.<<u7/ �<<@/ J�<<O  : :7�<<�I G<<7.O%<<7�G<<�.O+ �.<<-�� : &?� : �.<<-�� :<<7� �<<���

 �+��� G0� X7N �6\� ,G�.O+%l�|<M� �<�I��k ��2�<3 �8^� &?� : ,A\<g/+ A<��@
 G7.V1 .�+%l�|M� AO��7/ E.84 ���Ik+'& 

%��M� �\� /6� /.7�O& ?� ���;�<� /.<M^V0/+ /.<M^F� ,���\[@ G�gT��� /+E/T�+ ,
����� ���� _' 

−AF7 �\[7/  :M� =B* 2=> m1f�7+ GM 
%�r /+,\3+ &����� ���� _ ?�' 
%�9[B0� �9��V���/+ &?� : ��+,<\3 �<n7+ ,v/ ,<�- �� �c ��� �9[B0� _ /.8^-

��+�@�1+ ��+,0�-+' 
 G7.O%�r /+,\3+ &E.\u7/ �� 'J�V� ,�c G0Z@ �^�7/ D� �\7/ T�n0� .�+ : ,<\3

= 


�� 
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 �<� �<�b1 :<^- ��^Q<� ?6<7/ G<^7 ,8\7/ d�O+ �8^- ��8�^�+ E++/E ���Ik ,V7+!   !   #  !  " " " " " "z    $ $ ! !    $       # !! p  # 
 �����87/ YE�M-  " " " " "! # !%��&'  

}^�+ E+/E ���Ik ,V7+ #  ��8� !{ G<�@/ !}�<8^-p ! "{ �<��7/ �<���+ ��<�7/ ��<@ 2�Q<V7�@ !  !$  " ! $  "  ! "
 X7N ��;+ "  !   }d�O+   { G^7 /�n> " "$ p ! #}��^Q<� ?67/ G^7 ,8\7/  $ $ !$  " " " !  { �<u7/ ��H[<I+ l.M�7�<@ C  $ #" ! " "!  y "

                                                                                       
= 

G@ G8^- D� Y�n0� /N� ,Y��; �c ���' 
 G7.O+%�9��V���/+ &X> G�^- ���� d ?67/ �x�u7/ E�V�-d/ .�+ ��V�e/ ��' 

%/.^-+ �8^� &?� :?� ,/.^-+ ,A0.�^� A�u� �9[B0� �� �8^� : ��MI/ �- /T�Mn��/
,�\7/ 

−?x/�7/ J�O  : G7.O ���%/.^-+ �8^� & �<�� �V��<�/ �<� �<^� �<� �<\�� �^� ?Z�
/�\� �9��8[�@ �@�1 �4 ,:7��I v/ ,�- �� A��@ w��k���@ ' 

 G<7.V1 :<�.� G<@ 2�<3 �<8@ ��<8�e/ �<- D�¤7/+ )n�7/ .9� .^�7/ ���+% /+)n�<���
��7�<- �<�.O /.0�1+ & ¨�<O+%�<�^- & +%�<�^- & ¨�<O �<81 ,�[<n7/+ �Q<7�@%�<��- & +

%���-'& 
%��,[B87/ AMO�- ��1 f�1 �o0�� &?� : _ ���<�� A<MO�- ��<1 f<�1 ,<8\� �� �o0/

9O/�<<;�+ ,���<<�� v/ ��<<�� 5�<<�H7/ �.<<\�+ ,l,<<c/+ A\�M<<� _ ���<<*k �<<- �
J.V� : �nM�|<� �� ,G<@T �� G@ 2�3 �87 �+,c�u7/ ,,8\87 �.@6n87/ �9�� /+T6c/

 /,8\� ��� ;��c�/+ :7+�/ ����@ �r��� �� U  ,:<�.� �<� �<o-�+ ��<>� 
 _ YE.<3.@ A<0¤V87/ m�d,7/ �� v/ Y�Ik �8@ ;:�.� ����@ �� �.O�+ JE� G0���@+

0 �<� G�^- ,G7 ��4/.87/ 6*�+ ,G@ 2��M0�/ �� w/T�iM7/ �� GVM� ��+ ,G^��8>+ G[B
��[7/+ l�|7/ mQ�� G@T' 
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 ��`��i7/+ ~0e/+! " !  }�����87/ YE�M- �� ��b1 :^-{%�&' 
                                                                                       

%١&   :7��I G7.O :}�<8^- ��8�^<�+ E++/E ���Ik ,V7+p  #!   "    !   #  !   !{h m<8�7/ :��j?� ,:" �<��Ik ,<V7+
G@ �8�� �8^- ��8�^�+ E+/Ep"' 

m<<I�V� J�<<O:"=<<��� :E+/E �<<���-� ��<<n@+ �<<��7/ ��<<n@+ 2�Q<<V7�@ �<<8^- ��8�^<<�+ 
5/+,7/"' 

��PP���
 �
PP�:" v/ �9|<<* �<<8� X<<7N �<<�;+ ,5/+,<<7/+ �<<��7/ ��<<1 �<<^- X<<7N+
G8^�@"' 

lE��O J�O:" ,,�,\7/ G7 ��7�+ ,G�� w�[� J�Mu7/ G7 w�H� ,�4�4 =�-� E+/E ��1
 v/ =<M0 :<�.� �<^- ,�<��7/ �<��� �^-+³ G<7 w�H<�+ ,�<��7/ �<��� , �<u7/

,�,\7/ G7 �^� �7+ ,J�Mu7/ G7 �H[I �7 G�- ªT+ �8� X7N ��1+"' 
:7��I G7.O :}�����87/ YE�M- �� ��b1 :^- ��^Q� ?67/ G^7 ,8\7/ d�O+  !   " " " " " " " " " "!  $# !!   $ $ !z     #  {h m8�7/ :

��j?� ,:"�����87/ YE�M- �� ��b1 :^- /6r ��^Q� ?67/ v ,8\7/ d�O+$"' 
��
 �
����:"��8�^�+ E+/E J�O+ : �<^�7/ �<� G<@ ��|<* �8@ ��^Q� ?67/ v ,8\7/

 �����87/ YE�M- �� ��b1 :^- /6� ��0��x _ �Ek =�@ �� GV^* ���� �+E ,Y�0�Ik ?67/
/6� �0��E _ G@"' 

:�\� J�O:"������ :�����87/ �� ����x m��"' 
mI�V� J�O:"=��� :M7/ ��1+ 5��n7/+ l.M�7/+ 2�QV7�@ �8���-� ?67/ X^87/+ ���9

v/− �− �<� /,M�I �b1� E+/E ��1+ G�� ����+ E+/E �� �n^� �o-� ��8�^� ��1+ 
��8�^�"' 

J�O ,?,3 �- ,=@� ,()*� :�\� �@ ��i� �@ ���/�@� �- :" ,<M- �<@ �<8- L<�1
 v/ �� K�K�7/� mQ<�� Y,<8c ��<1 d� �<9�^- v/ ,<8\� ,A<8�0 ,M- :^- ���� �7 ,

8�0 ��v/ 5��1 _ d� X7N ���I d ��1 .7 A 
= 


�� 
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�-+ �3 v/ J�O ,JK�87/ :} ?6<7/ v ,<8\7/ d�O+ �8^- ��8�^�+ E+/E ���Ik ,V7+
�����87/ YE�M- �� ��b1 :^- ��^Q�{��8�^�+ E+/E :I+� �8� mQ�� A8�0 ?�+ ,"' 

?� :���\��+ ,�0,�- �� ���/+ �8^- ��8�^� G�@/+ E+/E ����-� ,V7 v/+ ��^Q<B@ �<8
��0,7/+ ��,7/ �.^�@ l��K; A���� ��0�[c�+' 

Y��-� ,V� E+/E ���− G0�\M�−  G<8^- �<81 ,m�83 w.|@ YS�V� ��n� ,T.@K7/ �^-
�+T,7/ A-���' ':7��I J�O : �<��7/+ G<�� =<@+� J�<M3 �<� ,�Q� ��� E+/E ���Ik ,V7+
,�,\7/ G7 ��7�+' 

Y�<Ik ,<V� ��8�^<� ���+− G0�\M<�− �� d �<n^� �<��� G<8^-+ ,Y,<�@ �<� ,<c� =<FM
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 ~8i<<7/ �@�<<�Z� ,G�<<g.� �<<- ,<<�,97/ T�<<�� ,A<<��8F7�1 ,w���<<� G<<�^- ��|<<I
6���c Y,VB�� ,��8�^�' 

Y
PP��
:��  J.<<V� �<<4 ,Gi<<�u@ JK<<�� ��<<n� ,2�<<87/ �T�/ �<<\I ��<<� ��<<1 ,<<�,97/ 
,�,9^7 : �T�/ �^[<�� �<u7/ ��Z<�� ,A<�V@ :<7� G7 ��i�� ,G@�O �� 2�87/ ,�@ �o0/

=V[�+ =V�[�� ,2�87/ �^MI :�c ,��E�/ �^�' 
−A<<��- �<<@/ J�<<O  : :<<��� _ ��<<�7/ f<<^�*/" �<<��7/ Y,<<VBI " X<<7N A<<O�� �<<7�V� ,

G�Q�VI �� L[\@�9�� 2K3 mn@ �89�7/+ X^87/ T.�Z@ A����7/ ' 
AO�� �7�O+ : m@" �<��7/ ,VBI " D<g.� �<� �<^*E ~8i<7/ �� %,<�,97/ & ��<c

~8i7/ �^*E ��� �� ��M�7 ���7/ ,VBI LM� X7N ��n� ,5�;' 
 L^` �80� ��� �@ v/ ,M- J�O+%,�,97/ & �<1 :<^- 2�<87/ A<���� :<7� £��c/ G0�

� ,�T�/ G3+ �� .� ��+ ,2�<87/ �<9�� �,<- lx�<B� _ JK<0 ��1 G0%,<�,97/ & ��<1
������+ �T�/ �`�@ ���' 

−?x.u7/ �@/ J�O  :�.B�|87/ J�O : _ D<O+ ,m<8�7/ ?E/+ �<- ��8�^<� m|<� �87
 /N�<� ,2�<87/ :^- G7,� ,�,97/ ��1+ ,2�87/ Y.7Z[� ��u7/ ���� ,�T�/ �� �BO

G7 J�O :|<7/ ��`��i<7/ �VV<> ,2�<87/ �<���� /.@�Q<� �� m<MO �.<��7/ w�<u�+ �H
 G<<M^�� ,A<3�3K7/ _ 2�<<87/ ��<� �<81 �T�/ _ 2�<<87/ ��<� ,<<�,97/ ��<1+ ,�9�<��@�

Y,u� �^� 6��.�' 
�9Q<<�@ J�<<O+ : ,<<�,97/ m<<*Z� ,~8i<<7/ �<<� �<<9^oI �<<0�1 �<<��7/ �� G<<M^` �<<80�

m^H7/ �� �9�^- ~8i7/ ��^�� ,G0�n8@' 
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G�M�I :�@/ D8� �Tx�/ �@ D��0 �� ?+T+G<7 J�V� /6� J.V� ��M-  : ��<O+ �<� f<O

 ��� f�1%,�,97/ &G<�� D<V� ��<c �<B7/ ��<� d .�+ �T�/ �`�@ ' �<@/ G<7 J�<V�
 ��M-® :�|M7/ =8- T,V7/ 2�3 /N�' 

%/,�,> �@/6- G�@6-� &m�O :m<8�7/+ T6<7/ G^1Z� :V^� G1�I+ Gi�T f�0 G0�'  GM[<0+
T.98u^7 ?x.u7/ �@/' 

%G�M�I :&A��/ Y6� _ : ;��8�^<� Y,-.I �80�+ ,,�,97/ .�+ ,�/.�\7/ L�6�I K�.uI
G7 ��8�^� ��� �T,� �/.�\7/ ��' 

�A<��/ =<B :�/TE� �.<0 �/.<�\7/ =<B� ;�/.<�\7/ L<�EZI x/.<3 , �<<� L[<c L<O����
 �<� �<9�� m<�3 /6<97+ ;G<-.0+ YT/,<V�+ �91/TE� A93 �� ���M�I w�0/.�\7/+ ,�T,�

7/+ �<<��7/+ L<<^n7�1 ;��<<^��7/ m<<MV� ´/�<<B7/+ E/�u7�<<1 ;G<<^MV� d �<<� �<<9��+ ,��<<B
m8�7/+' 

 m<@ ,G<^3� v/ Y,3+� ?67/ ?��B7/ Y��,VI �T,� �/.M\7/ �� :^- m�7,7/ JE ,O+
 a�|<V7�@ l�<*�/ _ �<9^b� :<^- L<��\�+ ,��0,<7/ _ G<�^- �.<V\7/ ��@ �T,�

 =M�7/ �- ,l���� =@� }�,c �� ;{�\|7/ _ �81 ;T�0 d+ A�3 �@ �V�U ,J�<O :
%2�0�V7/ l�i7/ �� ,2�\^u7/ l�i^7 E�V� :�c ,A���V7/ �.� �9^�� :7� �.V\7/ �E��7 &

:7�<�I G<7.O �9Q�@ �[� /6� :^-+ , :}�+�i<\� �<rT :<7� �<4{h ��<�0�/ :��j ,
 _+",�[87/" v/ J.�T �� ,TN =@� �- ,UJ�<V� ,��<\���I ��I�> ��T % : �<@� �<�

?��\���I ��� ?T,I m� ,TN&J�O , :J�O ,d% :�89��@ =QV��+ ,?T,� v/ �n7&' 
+�8- �@ v/ ,M-+ ,l���� =@� }�,c �� ;���97/ ��@ m|B7/ _ ?+T+' 

 =<M�7/ �� ,Ai<��- �<- ,l+�<- �<- ,?�<�K7/ �<- ,�8�� �- ,�/x�7/ ,M- �+T ,O+
UJ�O % :G�� �B�� ­x.7/ ��1+ ,���/�@� �- T��7/ ¦B�I �,BQ7/ �0�1& �- :9�� ,

,/6� m�O/6� m�V@ ���+ ' 
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 _+",�[87/"G1�B7/ ld.� AM��� �- ,G3�� �@/+  : w��<� ,Ai<��- :^- �^*E ���
�7�V� ,�-.g.� �\�T �9��@ _ :?/6r ����|I �� ,�����87/ �� ��!�<7�O  : G<@ m<�V0

 v/ =<<M0 ��<<� ;­/x+�/ Y6<<�U�� ;�<<0)*�   _ �<<nI �<<7 ,T�<<�7/ _ =<<V7� �<<87 ���/�<<@�
 d� A@/E �T�/ v/ J.<�T ��Z<� ,G<�^- �B�<I �<0�1 �<��� ,­x.7/ ��; ,T��7/ wZB`�

UG^�V@ ' 
Y��; �� ���/�@� �T,�+ ,m�� �� �^�� G0� d� ­x.7/ 6*/�� �7+' 

 ��<V� d v/ �� ,�/TE� �.<0 �9�� �� :^- m�7E �9O.Vc ���9M7/ ��@ v/ a�|�O/+
�<�@ �.nI =�7/ �.V\7/ �97�B`�+ �Ek =�@ ��0�u� �M@ J,<� ,�.1T,<� d �<�� ;�9

 ��<<@ A<<�@/�7/+ A`�<<�.7/ L<<uc v/ �<<n7+ ,�<<91/TE� �.<<� ���<<9M7/ �/TE� �� :<<^-
 �<<� 2�<> �<�+ ��8�^<� d� �<r �<H� �<<7+ ,��[<^7/ .<�+ ,�Ek =<�@ ��<@+ �/.<�\7/

GV^*' 
G��*+ G����3 :^- G@�V-+ GM�EZ�7 +� ,G8�^��7 �/.�\7/ 5�g+− ��-.0 :^-: 

J+�/ �.�7/ :7/ 5�<g ��<B7/+ ,�^��<�7 L<^n7/ 5�Q<1 ;G<8^��� �<� :<^- �/.<�\
 ,�|<7/ �<� m<1� �� L<^n7/ 5�Q<1 ;G<��* :<^- G<@�V- X76<1+ ,��[�7 m8u7/+
 G<<�^- ,<<�K� d ,G<<�� E.|<<V87/ m|<<\� �<<8@ G<<M�EZI+ G@�<<g �.<<n�+ ,Y,�<<� �N� �+E

A��\� X7N :^- lE��K7/ ��� ;G@6���' 
|<V@ G<^b� �^��<� d ?6<7/ �/.<�\7/ 5�g x.u� d+ d �<� L�6<�I d+ ,G<8�^�I ,

 �- G��,7 G@�g x.u� �80�+ ;G^�� T/�nI �- Y�3x ,|V@ �/.�\7/ �� YZ�* �T,�
G��,� �8@ G�� ~B�7/ A��8c+ T/�ge/' 

(�b7/ �.�7/ : 5EZ<�� d �<� :<^-+ ,G��|<I �<� G<1T,� d �� :^- G7 5�g+ L�6�I
 d+ ,5�Q<7/ �� E.|V87/ �9B� d G0� ;G^�� +� G1�I �- ,G<@ JK<0 2=<> ?� :<^-

 /N�+ ,�n[<�+ �Tx+ J�<� �<� G<Vc �<- ��[<0e/ D�,� �� T/,V8@ d� x.u� d /69�
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 =M�7/ �N� �81 ;G^�O ,G^�V@ d� Y/N� D�,�� d ��1U~8H7/ ��/.B7/ m�V@ ' 

:7��I G7.O :}��M� ���^[@ =��IZ�7 +�{ : :<�c ,<�,97�@ 5/6<�7/ ��8�^<� JK<�� �<7
T6�I A��M@ G�IZ�7 G^9�� ¦<�H87/ :<^- 5�<V�7/ J/K<0� x.<u� d G<0� /6<� _+ ;G<@��; Y

{�\|7/ _+ ,Y,��>+ G���M@ �Z�7 m98� J�9�e/ L^` ��+ ,G�uc D8[I :�c : ��
 =M�7/ :7� ��-,� 2�3 ~�O �@ }�>�/U =<M�7/ G7 J�V� ,?E.9� :^- U% : X<7�

?A��@& =M�7/ G7 J�O ,G�3+x �6O ,O+ ,A��� �@ J�� Y2�3 �87+ , U%  ,c +� A��M7/
��9� _&' 

 :7��I G7.O%G�\@N� +� &=��� :G^�O' 
%��M� ���^[@ =��IZ�7 +� &{g/+ ��@ T6�@' 
%}n8� &,�,97/' 
%,��@ ��; &?� :��8�^[7 J�V� 2�3 �4 ,/��[� �0��x 5�;:  
%G@ �\I �7 �8@ ��c� J�V� &?� :�E.�3 d+ �0� G�^- D^�I �7 �� :^- ��^`/' 

−?x/�7/ J�O  :I �7 �8@ �8^-  �c� �� :7��I v/ �^* :0E� _ �� :^- ��8�^[7 G�M�
 �<� �<^�� �� �<8^- 2=i<7�@ A`�ce/+ 5�u-e/ ��I _ �B�7 X7N �.n�� ,G@ �\�

GI�93 D�83' 
−��<<�c .<<@� J�<<O  : �<<� �<<�.* ,G-/�<<�� :<<^- A<<7d,^7 ,l,<<87/ �|<<V@ G<<bn� f<<�++

��<�M7+ ,G7 /�H[� ���7/ ��1 f�1 �^��7+ ,��8�^� A<7/,7/ lK<u�87/ �<� :<�-� �<� 
v/ lT,O :^-+ GI.M0 :^-' 

%��V� �M�@ �M� �� X��3+ &?� : �.^� ��+ ,��8c �� ZM�+ ,��V� �c �,� )H@
J�O �4 ,�8�7/: 

%�9n^8I l���/ w,3+ (� &?� : ,�<97 A<n^� =<� l��<�/ �� ,�<��T �<� L<��u- �<�
�97 A-��7�@ �.��,� ��+' 
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−L<<u�7/ G<<3+  :E�<<- �.<<^87/ �� lT/Ee �\^|<<� d 2�[<<�7/ ��+ ,J�<<3�7/ �<<� l
X7�887/' 

%2=> m1 �� ��I+�+ &?� : �<� ,�n8�<87/ X<^87/ G�7� £��\� �8� ;��0,7/ ���� ��
��V7/+ ,�.|\7/+ ,��[7/+ ,E.�u7/+ ,J/.��/' 

%��<<o- ´�<<- �<<97+ &=<<��� : L�6<<7�@ ��<<*K� m<<��� ��<<o- ,G<<�^- ~<<^uI ���<<�
¦7·7/+ ��/.u7/ �/.0�+'  

−�<<O =<<M`�V7/ J : :7�<<�I G<<7.O%��<<o- ´�<<- �<<97+ & _ �o�7�<<@ GB<<�++ ;���<<� ?�
���^[7/ AMIT+ A��97/' 

m�O :G�^- ~^uI L�N �� ��1' 
m�O+ ::7��I G7.V7 ;{�� J+�/+ ;X^87/ ��� ´��7/ :}�9>��@ =��IZ� �n��'& 

−��T��7/ 2�8^- J�O  : ,�<n\� 2�<�M7/ D<��T ,�i<� ��<o- �|<O _ ���[<7/ /6� ��1+
1+ �� :^- YS��@ Dg+ ,O ,G@�F� �� �9^b�+ ,GO�i� �� AO�` �.��+ A��8b^4 G�� ��

 �c�M<� �<97 �+,u[<�� ,�<9�^@�V� �<� 5�<FI+ ,A<O�` �<� �.<� m<1 ~8i<7/ m*,I
J�O /697+ ,2�[�+: 

%v/ �+E �<<� ~8i<<^7 �+,u[<<� �<<9�.O+ ��,<<3+ &?� : �<<�.u� �<<��83 ��,<<3+
�/ ,c/.7/ lE�M- �.1¤�+ ~8i7/ �+,M��,c' 

−���c .@� J�O  : G�M�; �- T/6�-d/ m�M� :^- �0�1 ,�,97/ �� w/T�M*e/ Y6�+
 ��<n� ,G<@ ��<8�e/+ v/ ,<�c.I :<7� 2�-,7/ ��8�^� ,|V� �� ��-+ ,��8�^� �-

�r Y,-.I ,O ��8�^� ��1 =�7/ A@.V�7/ G�- J/x� �\g/+ /T6- X7N' 
%�97�<<<8-� ����i<<<7/ �<<<97 �<<<�x+ &?� : ~�<<<^@� �<<<97 �[<<<c+ ~8i<<<7/ ��E�<<<M-

v/ �+E �� �97 ��E.u�+' 
%m�M[7/ �- ��,|� &5/.|7/+ �\7/ ���` �- J�Q7/ /6� LM[@ �9��� ?�'  
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%�+,�9� d �9� &?� :Y,�c.I+ v/ :7� �+,�9� d ����i7/ 2/.;� LM[@ �9�' 
%�T�/+ w/+�8[<7/ _ 2LH7/ £�H� ?67/ v /+,u[� d� & ,<�,97/ J�<O �<4 ?�

 �<<<<Mu���%d��T�/+ w/+�8[<<<<7/ _ 2L<<<<H7/ £�<<<<H� ?6<<<<7/ v /+,u[<<<<�  & ?�
 m<1 �^��+ ���BH7/ �^�� ?67/ ,��o�7/ �7�H7/ v �+,u[� d+ ~8i^7 �+,u[��

��<<M- �<<@/ J�<<O ,=^B[<<7/+ ?.<<^�7/ �7�<<�7/ _ 2.<<MH� : 2�8[<<7/ _ A<<��M* m<<1 �<<^��
�T�/+' 

−=��V�i7/ J�O  : :7��I G7.O%2LH7/ £�H� ?67/'&m<�� �<�@ J�O�<^�7/  : Z<MH7/
w/.8[<<7/ _ :�T�/ _ Z<<MH7/+ ,�<<�87/ : /6<<�+ ,x.<<�n7/+ ,�E�<<�87/+ ,w�<<M�7/

 G7.V7 ���� :��87/%2LH7/ £�H� &�^�7/ m�� ��@ J�O+ :Z<MH7/ : L<�F7/+ �[<7/
 Y,<<�@ G<<7.O G<<�^- J,<<� �<<81 ,�T�/+ ,w/.8[<<7/ _ 5�<<; �<<� �<<^�� ?�% �<<� �<<^��+

�.<<�^�I �<�+ �.<BHI &[<7/ Y6<<� _ G<7.V1+ A<<8��n7/ lT.% 2t8[<<7/ _ A<M�t; �<<� �<�+
��M� 5��1 _ d� �T�/+ & G7.O+% �T�/ _ lTN J�<Vb� �<� X@T �- 5K�� ��+

��M� 5��1 _ d� )1� d+ X7N �� �F�� d+ 2t8[7/ _ d+'& 
%�.�^�I ��+ �.BHI �� �^��+ &?� : J/.<O�/ �<� G<0.�^�� �<�+ E�<M�7/ G�BH� �� �^��

1 /6�+ ,J����/+:7��I G7.V: % .<� �<�+ G<@ �<93 �<�+ J.<V7/ ��� �� �n�� 2/.�
T�9�7�@ 5T��+ m�7�@ fH�[�& 

%��o�7/ ´��7/ 5T .� d� G7� d v/ '&?� : d� G<7� d ?6<7/ .<�+ ,v/ .-,<87/ .�
G�� �o-� w�O.^H87/ _ ~�7 ?67/ ,��o�7/ ´��7/ 5T .�' 

−´��7/  :w�O.^H87/ �o-� .�' 
−=M`�V7/ J�O  :*+G�QMO+ G�8g _ Y/,- ��+ w�O.^H87/ �o-� G0� �167�@ �' 
−��b1 �@/ J�O  : ,G<7 E.u[7/+ Y,c+ v/ lE�M-+ ,��H7/ :7� ��-/E ,�,97/ ��1 �87+

l���� =@� �- G3�� �@/+ E+/E .@�+ ,8c� ���e/ Y/+T �81 ;G^�O �- =�®  J�O :
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 =<<M�7/ :<<� U 5/+,<<7/ �<<� D<<@T� m<<�O �<<-  :<<^\�7/+ A<<^8�7/ ,E�|<<7/+ ,<<�,97/+ A
{�\� YE����+' 

−���3 �@/ J�O  : ��<� d ��<1 ��8�^<� �� ,,<�,9^7 /T6<- )<H7/ /6<� T�<� �80�+
 :<^- ,�,97/ G7E �8^� ,E�9u7/ L\� X7N D� ��1+ ,Y/.� An^8� �T�/ _ ,c�

G7 /T6- X7N T�� ,��,��u� l�B1 �.O :^-+ ,Y��F7 An^8�' 
%G�M�I :& YkT �� ,�,97/ �n���/ ,G<@ lE�<�7/ �<uI �<7 �<� �16<� ,�9�<n^�+ ZM� �.O ��

 �<^M3 ��[<0e/+ �/.<�\7/ �<�� �� /6<� _+ ;�/,^M7/+ �.V7/ :^- l��87/ X^� .�+
���7/ A����+ �/,^M7/ lE���+ X^87�@ J�3�7/ ���O :^-' 

 �<<� T/�<<O� �<<9�� m<<@ ,�<<9�.V7 �<<9n^� :<<^- �<<97 ��8�^<<� �<<� T/�<<O� w�<<��/ _ ~�<<7+
<<^- ,<<�,9^7 ��8�^<<� 2�<<�M0�/+ ,��<<�e/ :<<^- /.<<0.n� �<<7 ZM<<� �.<<O+ ,YT�n��<<�/ :

 :�c G0+E �8@ �.^F�i� d+ ,��i7/+ �Bn7/ .�+ ,�9���*� �o-Z@ ���/ �.M`�H�
 �<97.� �<7 ,��8�^<� X<^� _ ZM<� A<n^� �^*E �87 /697+ ;G�� :^-� .� �� /.\^|�

���>' 
*   l��87/ A�d+ �nc' 

��-.0 :^- l��87/ A�d+: 
/ �.<<�7/J+� : �<<B��+ ,l��<<8^7 x.<<uI d A<<�d+ Y6<<9� ;�<<9�- �K<<uI �<<�+ ,A<<��- A<<�d+

 J�<O �<8� .<9� ,��<�e/+ ���^[7/ :7� v/ G^�3 �� m1 �� X7N+ ,/6� :^- A@�\|7/
 =M�7/ G��U% :l���/ ����� /.7+ �.O {^B� �7 & ?T�HM7/ G3�*�%����'& 

��<<�e/ A<<�d+ �<<� �K<<u�� �<<�+ :�7/ G�8Q<<�7 X<<7N+ ;2�Q<<V7/ ,<<^u7/+ ~M<<\7/+ A<<@.V
 6<�B�I+ ,E�<9u7/ lT�<��+ ,´.<�u7/+ ,<�u7/+  �i7/ A�d++ ,5�F�7/+ a�|V7/+
 d ���e/ A�d+ �- w�KuI =�7/ w��d.7/ X^I+ ,��V7/+ �/,^M7/ A�d++ ,E+,\7/

J�V� :"A<��- A�d+ �[�7 ��.n7 ,lK��3 ���" .<7+ ,w�K<uI A<��- A<�d+ =<� m<@ ;
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7 ,l��87/ �9�^I �� �\� DQ<�+ ,2/K<3� :<7� G<I��d+ �[<V� �� �o-�/ ���°7 x�u

 lT.� _ l��87/ ,�@ �)n7/ A�d.7/ �9��c �.n�� ;G�- �9M���+ ,l���/ 2K3 m1 :^-
x.u� d /6�+ ;m3T' 

:7�<�I J�O �81 ;2�[�7/ :^- ���/.O J�3�7/ m�3 ,O v/+ :} :<^- �.<�/.O J�<3�7/
<8@+ ��@ :^- �9Q�@ v/ mQ� �8@ 2�[�7/�97/.<�� �<� /.<VB0� �{h 2�[<�7/ :��j ,

:7�<<�I J�<O+ :} v/+ A<<3TE �9�<^- J�<<3�^7+ �+��87�<@ �9�<<^- ?6<7/ m<<b� �<97+
��nc K�K-{h l�VM7/ :���j �<93+x ��Z<@ �8IZI �9��@ _ l��87/ �.nI �� {|� �� ;

 �<93+x �<�� =<^�7 �<93+�* ,<�- �<9�^- G<��/.O+ G��d+ =9��I �4 ,G0N�@ G�� £�HI+
/ ���+G��/.O �\I �0�1 ,�9��@ _ �0�1 ��� ,A�� :}2�[�7/ :^- �.�/.O J�3�7/{ 

h2�[<<�7/ :��j G<<^b� T�<<VI d /6<<�+ ;�<<9��/.O �<<\I A<<��/ �<<0�1 ,�<<3�* ��+ ,
A���i7/' 

 m<8- _+ �/,^M7/ ���� _ X7N :^- ��,�@ ��+ A^g�B7/ �+�V7/ m1 _ A��/ m8-+
<<� ���<<> =<<^I l��<<87/ �<<nI �<<7 ;L�/6<<87/ ���<<� J�<<O �<<81 ,A<<�d.7/ �<<� �.<<�7/ /6<<� �

_/�<<V7/ :" X<<7N ��<<n� ;2�Q<<V7/ �<<�7+ l��<<�/ �� T.|<<�7/ �<<� �|<<- _ D8[<<� �<<7
�����87/ m�M� ��; G0� ,�-�83�''':8o�7/ A���e/ :^- ����O+ "' 

 =<M�7/ w�<�+ ,���<�x 2�[<0 mQ<�� �����<87/ w�9�� �0�1 ,O+U ,���<b1� �<- 
/�3�987/ �� A@�\|7/ 2�[0 X761+ /.<7+ A@�\|<7/ �� �<Mb� �<7 ,w��T�|0�/+ w

�98^-+ �9��E+ �9^V- D� ,�9�� l���/' 
 �<Mb� d /6<�+ ;2�Q<V^7 l��87/ A�d.@ J.V7/ ?)�7/ ���3 �@/ :7� �9Q�@ L[��+
 m<b� :^- ?�uI G7.�� d+ ,�\��� GM�1 _ ,3.� �� ,G�^- 56n7/ �� .�+ ,G�-

J.V7/ /6�' 
AB��c =@� J.O ���+ :87/ �� 2�Q<V^7 �97 A�7.I X7N ~�^� ,G�� ,9iI �8�� =QVI l��

= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 ,2=<> �<n\7/ 2�Q<�� �� ;�T�<�7/ m|B7/ �9�� {|� �80�+ ;G7 L|��I+ Yd.���
 :<<7� �<<93+�* A@�i<<7/ l��<<8^7 Y�<<n� A<<B��c .@Z<<� ;2=<<> G<<�^- A<<�d.^7 5�|<<�0d/+

?�97 A�g�O �9M|�� f�n� ;J�3�7/ ��/�� d :�c ;/T�� ,3�[87/! 
.I L[��+ A�B�\7/ 2�9V�+ ;�Q�� m`�@ /6�+ ,A�B�\7/ :7� 2�QV7/ L|�� l��87/ A�7

 �9�<� ,<c/+ �<n� �<7 A<�0�8b�7/ A<7+,7/ _ �9M�6<� T�i<�0/ D� A�g�87/ �+�V7/ )-
 2�Q<<V7/ l��<<87/ ��<<^��7 �T/,<<� /.�<<g+ d+ ,���^[<<^7 Yx.<<3 d+ ,X76<<@ m<<8��

I ���e/ A7+E T.|- _ �Mb� �7+ ,�.|H7/ �M@ m|B7/+ �� d� 2�QV^7 l���/ =7.
 �+E .<<�+ �<<9�@/ :7.<<I �<<8��c T,<<�V87/ �� E/,<<F@ _ �<<9�7+ �<<8��c A<<0���9V7/ :<<�.�
 �<<0�1+ ,�^[<<� A<<B�^* �<<97.� �<<7+ ,�<<���+ �<<^�@ d ,�<<9O+ E/,M�<<��@ �<<9�7.� ,�.<<^M7/

�i<<7�@ A<<�+���  d� �<<9�89� �<<nI �<<7+ ,/T�<<��*/ d lT+�<<g ��<<�7/ �<<9�IZ�+ ,�<<^o7/+
|<7/ :^- D�O.�7/ ,<�@ T,<�V87/ ��T �<87 �<4 ,2�Q<B7/+ m|<B7/ d ,�<�/�87/+ �.n

�9[Mc ,w���|�7/+ J/.��/ _ ��E�[�' 
(�b7/ �.�7/ : ,��<�e/ A�d+ �- �Ku�� d �� =�+ ,D���87/ A�d+ =�+ ,A��* A�d+

 l��<87/ A<�d+ �<� D��<�87/ A<�d.1 ;��<�� ��; �� 2�[�7/+ J�3�7/ G@ �.V� �� {|�+
/+ D<<<�M7/ :<<<^- +� w�<<<-�83 +� /E/�<<<�� m<<<�/T�/+ ��<<<���/ :<<<^- �<<<9��d++ ,2/�i<<<7

 �T/,<<87/ :<<^- �<<9��d++ ,�98�<<^��@ �9[<<�3 2�[<<0 :<<^- �<<9��d++ ,w�[<<���
 m<3� 6<���c ��<\�� ;��<\� :<7� �<r �,��I ,��B� �r m|�� d =�7/ w�\|87/+

�[<�7/+ J�<3�7/ ��<^�I :^- l��87/ A�d.1 ;A�d.7/ E�u� m3� d ,�9���; X76<� ;2
 �<9`��*�1 ,,<��B� G<�� �K<^� X<7N �.<n7 �<n7+ ;A<�d+ ��.1 m3� d ,{|� d
 d ���<��/ �<1+ ;�<9��d+ _ �|<VI +� �<r �^�<HI �� ��� =9� ;L0�3�/ J�3�7�@

�9�7.I D����� ;x.u�' 
 �<� �[<�7+ ,��<�e/ �N� �9���O _ �K^� d w��d+ ��� ;�/.0�/ Y6� wx�c �80�+
= 


�� 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 
�� 

 ��@N�n7/ �� ��1 �� �O,�� �o��� J�O   " " " ! #  !    ! !  # ! #     %��&'  
}J�<<O  { ,<<�,9^7 ��8�^<<� " "# ! # !!   #}<<� �O,<<�� �o��! #   # !  { G<<@ �<<�I�M*� �<<8�� " ""  !   !  } �<<� �<<�1 ��! " ! # !  

��@N�<<n7/ " "  !{ 2�<<87/ :<<^- �<<97E �<<4 G<<�� �@6<<1 �� �<<� �<<^@� .<<9� �.<<�7/ /6<<� �<<� ?�  ! $ !!  $   #  !  # ! ! !#    " " " "! !    $  
IT.� �@��1 ��8�^� L�1 �4 /.^�+ /+�g.I+ /+.IT/+ £�H����  # $ !  !# !  !   #   p    "  $ #   ! G} v/ ,<M- �<�! ! "

                                                                                       
= 

+ G<<��d+ ,�97/.<<�� /.<<oB\�+ ,����M<<� /.<<8^�� �� ��<<�^7 x.<<u�� ,�<<9�� /2K<<3 d
 ;/6<r ��<�e/ �N� 2�<9VB7/ ,<�-  ¤i<� d+ ,X76<7 /T+E /.<�M�+ ,�9[<B0� /.u7���+
 {^|<� �<��o0 ��<��/ D<g+ ,<O �<n� �<7 �� ,�9�/K3� �� d+ G��d+ �� �[�7 ���

 :<^- �9Q�@ =FM� d :�c ;����c �MQ�+ ���7/ J/.c� d ,X<7N �K<�^�� ,�<�@
 L<u�� ��<�^7 {^<�� G<0� �<n7+ ,G@ d� A�d.7/ X^I+ ���7/ m8- {|� d G0.n7

G�-�`' 
 G<7 ,@ d /69� ,��V7/+ �/,^M7/ lT���+ 2�QV7/+ ��u7/+ ,�u7/ A�d+ ��H@ /6�+
 +� �9���<V7 /.�Q<� �� ��<�^7 x.u� d N� ;�9�/K3�+ G��d+ �� G0� ;���e/ �N� ��

�O �9�<c /�<<��� +� ��<<g−�N� �+E ��<�e/− ��Z<<�+ E+,<<\7/ ��<V�+ ���<<�� _ m|<<B� 
G�� )1� ���� d ,^@ _ /.0.n� �7 �� ,:9��+' 

G�7� =QBI �87 ��\I ,O+ ,��/67 ��\I ,O l��87/ A�d++' 
��/6<7 �98��\I ��� : A<�d+ �<� �<9�- �K<uI �<�+ �)<n7/ A<�d.7/ �<� �,<VI �<� =<9�

���e/' 
 �<<98��\I �<<��+G<<�7� =Q<<BI �<<87 : :<<7/ =Q<<BI �<<9�n7+ ,�<<�/N _ lK��<<u7/ �<<9��d.n�

�9�7� ��/E x+�@ +� ,J�3�7�@  ��*/ +� ,��\� �@ �B� :7� ?E�I �Z1 ;��\�' 
 ,m<�� /6<97 ~�<^� ,�.[<7/ :^- AM[\7/ 2�Bi7/ :7+ �8- �� �9Q�@ G^V�� �� ���+

J�O+ ,=@��7/ �@/ Y�n0� ,O+ :"A-,�M87/ ~���E �� .�"  ' 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 
�� 

 �<� :<^- �  �[<7/ ��c�7/ �8c�7/ v/ �[@ ZM� An^� ~�V^@ :7� E+/E �@ ��8�^�! !  #  ! $ $  $ !    # !    " "" " " " !
��8^[<� =0.<I�+ =<^- /.^�I  �� ,�@ ��� �,97/ DMI/  ! ! #   " "" ! # $#   $!  $  # !   { G<8�*+ X[<87�@ G<�M` �<4 # # ! $     " " ! "  #

4 G8I�H@#  " "  ",�,9^7 J�O �" "# ! # !   $' 
 �.�3�� /N�� �o0�� �9�- J.I �4 �9�7� GV7Z� /6� =@��n@ L�N/  #   #   !# #  ! !" !  ! ! $ ! !!  !  $  !" " " " " "  %��&'  

}�9�<<7� G<<V7Z� /6<<� =@�<<�n@ L<<�N/! " ! ! !" " " " "  !   { �<<9�.O+ ~�<<V^@ ?�  !  ! " ! "  }J.<<I �<<4$   #${ ��|<<0/ ! "  !
}�9�-! # !  {�<M��O fO+ p  "     �9�<� ! # ! "}�.<�3�� /N�<� �o0�<�  #  # " !  ! !{ Y6<*Z� 5/.<u7/ �<� �+E�<� #   ! y     ! " #  

 �<4 �<�.* ��Q*+ w,�IT/ GI�T �8^� ���uc =� ���V7�+ ��,�3 �97.c+ ���I�+$ !  $# p  !    !    !  #  !      !  !  #     !    " " !
G�� �� :^- �BO+" "    !    ' 

7� =0� ±87/ �9���� �7�O! !  #  � " #    y  !   ���1 5��1 =7� =V¥ "  ¥  " "$   "%�
&'  
 �4}�<7�O{ �<9�.O �/�<>� }=<0� ±<87/ �<9�Z��   !{ m�9[<I+ ��IK<897/ �<�V\�@ " ! !   !  !"  ! " "  "

 lT.[n� /+/+ �9M^V@ A�0�b7/  " "!  $"}���1 5��1 =7� =V7�{�.�H� ' 
�c�7/ �8c�7/ v/ �[@ G0�+ ��8�^� �� G0�" "$  $ !  #" !  ! !" " " # #$ $" "   �"%��&'  

}G0�+ ��8�^� �� G0�{ G0.8Q� ?� }��c�7/ �8c�7/ v/ �[@{' 
 ��8^[� =0.I�+ =^- /.^�I d�  !" "" ! # #  !  $  # $%��&'  

}��8^[� (.I�+ =^- /.^�I d�{' 
 �+,9iI :�c /��� A�`�O ��1 �� ?��� =� =0.��� ±87/ �9���� �7�O" # $ #    ! p #    !  p !  !      " " "# !! " # !  y  %��&'  

}=0.��� ±87/ �9�Z� �7�O" # !    !{ ?� /+/+ �<9M^V@ A<�0�b7/ m�9[<I+ ��IK<897/ �<�V\�@ ! p     !  ! " " "! ! $   " "" ! !"  "  
 =<<^- /+��<<>�$   # "  }/�<<�� A<<�`�O �<<�1 �<<� ?�<<�� =<<�p !  !   " " ! # "{ G��<<g�O  "  }�+,9i<<I :<<�c  # $  !{ 

�+�Q\I ## " !' 
<<@ .<<7+�+ l.<<O .<<7+� �<<\0 /.7�<<O # # ## # $ # !z #    ����Z<<I /N�<<� ?�o0�<<� X<<�7� �<<��/+ ,�,<<> �Z !  " "#  # !! !  #  ! " z " "  !  z

%��&'  



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

},�,<> �Z<@ /.<7+�+ l.<O /.<7+� �<\0 /.7�O"  !  # # ## # $ # !#   { 5�<\7/ =<� l,<> 5�\<�� ?� !   ! !! " "$   
}����ZI /N�� ?�o0�� X�7� ���/+!   !  !{X��0 �0 %�&' 

                                                                                       
%١&:7��I G7.O :}��@N�n7/ �� ��1 �� �O,�� �o��� J�O   " " " ! #  !    ! !  # ! #     {h m8�7/ :��j?� ,:" J�<O

,�,9^7 ��8�^� : �<� �<�1 �� X<7N _ �O,<�� )<H7/ �<� G<@ �<���3 �<8�� m�Z��<�
?G�� ��@N�n7/"' 

�����
 �
�:"Y�1N :7��I J.V� :}J�O{,�,9^7 ��8�^�  :}�o���{ wT6<�-/ �8�� 
�� G@ �<�H7/ �<� G<@ �<���3 �<8��+ ,�<�- X<�M�F7 A<u\7/ �<� G<@ �<uu�c/+ ,T6<�7/ 

}�O,��{ G^1 X7N _ }��@N�n7/ �� ��1 ��{G�� "' 
��� �@ :�\� J�O:"�[\7/ J�O :?� ,=^�@�� :�OE�� Y,3.� ,X7N G�� )�*��"' 

�������
 �
�:"}�o���{ :{B|�7/+ m�Z�7/ .� ?67/ �o�7/ �� 'E/T�+ : �O,��
@61 �� X^<� _  /�H0d�<@ �<�+��� ��1 /N� G0� ,�^@� ��@N�n7/ �� ��1 �� d� ,�

 �<4.� �<^� G<@ )<*� ��<� 56<n7�@ �<�/ �@N�1 ��1 /N�+ ,A7�\� d �@N�1 ��1 ��@N�n7/
G@"' 

(��8[7/ J�O:"�+)H� �8�� �Mb�7/ �9�^- Lu� �.^87/ �� :^- m�7E G��"' 
:7��I G7.O :}/6<� =@��n@ L�N/ !  " " " !�9�<7� G<V7Z� ! " !  !" ! "   {h m<8�7/ :��j?� ,:" =@�<�n@ L<�N/

 m�� :7� /6�¡ZM� ¢Y��� �9�-Z�"' 
��M- �@/ J�O:"�9�7� 5��n7/ :V7� �9>�- ��.I /N� :�c ,5��n7�@ �^�0��"' 

��\Q7/ J�O:" �9<>�- :^- =�+ An^87�@ �N�c /N� :�c 5��n7�@ ,�,97/ :Q8�
5��n7�@ �9�7� :V7�"' 

,��u� J�O:"�n�G<�� T+,<� m<�u� �<�.r :IZ<� YT�V�8@ 6*Z� ,5��n7/ ��8�^� L '
�7�V� : G<I6*Z� �<9�7� 5�<�n7/ :V7Z<� ,?.<r _ �<��7/ /6� ���T 6�� ���c ���T ��

G<�� /N�� :} (.<I�+ =<^- /.<^�I d� ��c�<7/ �8c�<7/ v/ �[<@ G<0�+ ��8�^<� �<� G<0�
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��8^[�{"' 
lE��O J�O:"�8�7/ m�� �� l���/ ��� ��7 �1N ~�<V^@ �<97 J�<V� A<n^8� �<�@ _ �0�1 

 w+�+ 5/.@�/ �V^; w,OT /N� �0�1 ���+ ,�n^8� �9�.O X^9� ,m�Mc�> ��@
 ��<@+ �<9��@ :<^- AB�\|<7/ �6<V� �9��@ l.1 m*E :�c ,�,97/ ���I� ,�9>/�� :7�
 5�<�n7/ :V7� �^�I �7+ ~8i7/ ��BIT/ /N� :�c ����V� AB�\|7/ w6*Z� ,�9��,4

.� l.n7/ �� ��M@ AM�E� AM�M7 l���/ �0�1+ GI6*Z� ,G�� =� ?67/ ���n� _ �9�^- DO
 :<�c ��[<c+ �[<� ,<O �<9^�� �<� ,:Q<� �<� X<^� �<��VM7 d� X<^8� �7 X^87

A�V�,0K7/ =7 �1N �8�� �9�.O ��E+ �9��E+ �0�1+ ,X7N �98nc�"' 
:7��I G7.O :}�.�3�� /N�� �o0�� �9�- J.I �4  #   ## #  " !  ! ! $ ! !  ${ hm8�7/ :��j?� ,:" �9�<- {�I �4$

��n7/ �� �9��@ EE¤� �� m�Z�� ,�9��1 D8[I }�\@ �9�� �M��Op"' 
�������
 �
�:"}�9�- J.I{ : �<� �.<n�7 ,G�� �T/.�I L��O ��n� :7� �9�- {�I

X�� D8[8@ G0.7.V� ' +}�.�3��{ ::7��I G7.O �� :} �<�@ :<7� �9Q<�@ D<3��
J.V7/{J�V�� , :� �9�^- m*El.n7/ _ �T/.I+ �9�7� 5��n7/ :V7Z� l.1 �' 

�^O ��� :J�O �7 :�^O ?D8u7/ §B7 :^- ,�9�7� GV7Z� :J�O G0� : �<9�.O+ ��,<3+
J�<V� ,~8i^7 �+,u[� : ,��,<7/ ��Z<@ G<�� �<��8��/ ,�9�<�E /6<� ��6<7/ :<7� G<V7Z�

Y��; �- G@ d�F�>/+ 'X767 D8u7/ §B7 :^- 5��n7/ _ 5��H7/ :�@+"' 
@/ �- ,��M- �}�9�- J.I �4! $#  !  $  #{J�O ,:"�.�3�� /N�� �o0�� �9�� �M��O �1"' 

G7.O ,,8\� �@ ���x �- :"}�9�- J.I �4 �9�7� GV7Z�{J.V� , :A�c�0 �9�- {�I"' 
,�x �@/ J�O:"­�<� �<87 ,�,97/ 5�3� =��� ,��8�^� G@�3Z� :} �� �O,<�� �o��<�

� GV7Z� /6� =@��n@ L�N/ ��@N�n7/ �� ��1�9�<7{ J.<I �<4 ,�.<�3�� /N�<� �<o0/+ ,
=7� ���|�� �9�- 'J�O+ : ~8i<7/ D<^�I A-�<� ,~8i<7/ A^MV�[<� l.1 �97 �0�1+

 ,~8i<7/ wZ�M�<�/+ ,��,[<� �<9�� DO+ :�c ,�,97/ 2�u� ,�97 ,u[�� �9�� D^�I
= 


�� 



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

= 
 �<o�I �<��O :<�c T�<`+ ,G<c��3 �<\I �<� �<9�7� AB�\|<7�@ :<��� ,�<o�I ���V�

~8i7/"' 
�����
 �
�:"� ��8�^<� :<7� :7.<I ,�,97/ �� :^- J,� ,�x �@/ J.O �� J.V7/ /69

 m<MO ��<1 m<�BI+ D<3�I ?6<7/ �<� l��<87/ :<7� Y�<o0 ��+ ,5�<�n7/ G��V7� ,�@ ��3/T
�9�7� ��8�^� 5��1 G��V7�"' 

G7.O ,GM�� �@ L�+ �- :"}�9�- J.I �4 �9�7� GV7Z�{?� , : �M��O �1} /N�<� �o0�<�
�.�3��{"' 

�����
 �
�:"+ ,<�@ �<0�1 ,�9�.O l��87/ A�3/�� �� ;A��/ m�+Z�@ GM>� J.V7/ /6�
 A<�3/�� :<7� �<o�� �Z<@ �<�� ,<O+ ��|��7 ,�,97/ �n� �7+ ,5��n7/ �9�7� =V7� ��

��8�^� G@ Y��� �� m�B� �� mMO G0.�3/¤� �� �9��@ �.V7/"' 
(��8[7/ J�O:"/.7�O :Y����+ ��*ZI+ ��,VI G�� :<� �o0�� �9�7� GV7� �<4 �.<�3�� /N�

Y�<��� m<�O+ ,�9�<- J.I :?� �9�<- J.<I :�.<�3�� /N�<� �<o0� �<4 �9�<- {�<I ' J�<O
�9Q<�@ :=<��� �.<^87/ :<^- J.*,<7/ 5E� ,<�,97/ �<^- : :<^- m*/,<7/ m<*E /N�

5/.u7/ L^��+ D3�� �4 J�\7/ _ L�6� m@ ,fV� d �� =FM�� X^87/"' 
:7��I G7.O :}� ±87/ �9���� �7�O" #   !   y   !   ���1 5��1 =7� =V7� =0¥ "  ¥  �" "$   !" #%�
&{h m8�7/ :�
j 

 �9�8<�+ ,�9�.O �/�>� ��8u� ,GI��V� An^87/ :7� 5��n7/ :V7�+ ,�,97/ L�N
�97 J.VI :�Zi7/ ��o- �H> �� T/,V87/ m�^3 5��1 =7� m�+ (�$' 

�����
 �
�:"Y�1N :7��I J.V� :7� Y�<V7Z� ,�<9�7� ��8�^<� 5��n@ ,�,97/ L�6� �<9�
�9�.V7 �7�O GI��O �8^� :}���1 5��1 =7� =V7� (� ±87/ �9����{' ' �/�<>� ±<87/+

�9�.O"' 
���� ��
 �
�:" ,��8�^� �� X7N+³�<9�.O+ ~�<V^@ :<7� �<@��1 L<�1 ,p ' Y�<�-�+

m�O ,G^8\� ,�,97/ X767 :m�O+ ,���7/ lE�- =� �81 Gc��3 _ :YT�<V�8@ ' L<�N+
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

^@ �|O :7� 2�u� ��E�@ :7� ,�9[<B�@ �<9�� =<^�HI �<0�1 =<�7/ l.<^H7/ :<7� ,~�<V
 �<8� w�<�\�� ,A<���T+ �<@E� A<�c�0 :7.<I �<4 ,�9�,<� ��@ X7��� l.1 �� �9�7� Y�V7Z�p C #
 /N�<� ,G<I��O+ G<8�* �<\�B� ,G<I6*Z� 5�<�n7/ :<7� w,8- �4 ,X7N �97��+ ,w�T

G<<�� :}8c�<<7/ v/ �[<<@ G<<0�+ ��8�^<<� �<<� G<<0� $ !  #!  ! !" " " # #$ $" "  " =0.<<I�+ =<<^- /.<<^�I d� ��c�<<7/ �" "#  !   !$  # " $ "
��8^[� " " ! #{ �<4 ,�<9�n^8�+ �<9�7+E 2/)<1+ �<�2/Tx++ �<�2/��� X<7N ,<�- �<�8u� ,

�97 �7�O :}���<1 5�<�1 =<7� =<V7� =<0� ±<87/ �<9�� ��¥  "  ¥   �" "$   ! !" "#  y  {G<��n@ =<��I  : �<� G<I�T �<�
,Y��� L�u- 

 ,�9�7� Y�V7Z� G@ :I� ���` �.1�<@E� �9�- :7.I �4p ' �<� ,<c� G<�^- T,<V� d �<�� /6<�+
�9�^- GI��O �4 ,X7N :7� �97 m�M� d+ ,�.^87/"' 

G7.O ,?,[7/ �- :"}���1 5��1 =7� =V7� (�{J�O , :�.�H�"' 
,8\� �@ ���x J�O :"�7�O �4 :�<9�.O ,��I ,±87/ �9�� ��"'G<7.O :"} =<7� =<V7� (�

���1 5��1{� ,��I G�� �VB>� , �<9��@ K<�uI d �<9M�1 ��HI �.^87/ X761+ ,�.�H
�I�H@ d� �@��1"' 

G7.O ,lE��O �-+ :"}���1 5��1 =7� =V7� (�{J�O , :G�� �� �[c J.V�"' 
(��8[7/ =nc+ :}���1 5��1{?� ,:"G^���+ GMI�1 ���1"' 

�������
 �
�:" ,<�- �<� G<0� ,��n7�<@ G�B<�+ +� ,G<�� ��+ G0.8Q� �[c ���1
��1 X^��.�H� +� �' 

 ��<<1+UG<<7 m<<�V� ,�<<u�7/ :<<7� L<<�n�  :" ,�I�<<* G<<�^- �<<@��1 d� �.<<^MV� d �<<��
�8I�* D�����"' 

DBV87/ �@/ �-+ :"G@ fH��/ ,V� G8�H� �7+ �@��1 G�*� :7� L�1 ��"' 
:7��I G7.O :} ��c�<7/ �8c�<7/ v/ �[<@ G<0�+ ��8�^� �� G0�" "" "$  $ !  #" !  ! !" " # #$ $" "  %�� &d�$   =<^- /.<^�I $  # !  

 ��8^[� =0.I�+  " "" ! # # !%��&{h m8�7/ :��− ��j 
= 


�	 



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

= 
�7�V� G�� �� ���@ �4$ : <@ {��B� G0�+ ,��8�^� �� G0�¡��c�7/ �8c�7/ v/ �[@ ¢ d�

 A<<�0/,c.7�@ v ��E�<<V�� =<<7� /.<<^MO�+ ,G<<�7� �nI.<<-E �<<8- /.8��<<��I d+ /+)<<n�I$ " !
G7 ��8^[� A-��7/+' 

:7�<<�I G<<7.O :}�"��c�<<7/ �8c�<<7/ v/ �[<<@ G<<0�+ ��8�^<<� �<<� G<<0" "" "$  $ !  #" !  ! !" " # #$ $"   {h m<<8�7/ :��j ,
?�:" <<<@ {�<<�B� G<<0�+ ,��8�^<<� �<<� m<<��� 5�<<�n7/ /6<<� ��¡ �8c�<<7/ v/ �[<<@

��c�7/¢"' 
���� ��
 �
�:"G@ �97 mMO d G0�+ ,��8�^� v/ =M0 �� G0� /.����  ' _ 5�<�n7/ /6�+

+ A;�M7/ A��; J�<O ,�9�[<c�+ lT�<M- �[<�Z@ :��87/ m|c G0�� ,Ac�|B7/+ lx�3.7/C  
2�8^�7/ : ,c� L�n� �7+}��c�7/ �8c�7/ v/ �[@" "" $  $ !" ! " "{ ,��8�^� mMO ³"' 

�"@�
 �
�:"�<7�V� ,��8�^� �� GI,3+ G�\�� �8^� :G<��+ ��8�^<� ,<�- �<� .<� :
��c�7/ �8c�7/ v/ �[@"' 

���+T �@ ,�K� J�O:" L�1G�� :¡ :7� E+/E �@ ��8�^� �� ��c�7/ �8c�7/ v/ �[@
�9�.O+ ��> ?N �@ ~�V^@¢"' 

��M- �@/ J�O:" ¨�<V� �9�7� 5��n7/ :V7� ,�9>�- ��.I /N� :�c 5��n7�@ �^�0��
G�� /N�� �9�^- :}��c�7/ �8c�7/ v/ �[@ G0�+ ��8�^� �� G0�{"' 

,��u� J�O:"M� AMc�� :7� ��8�^� 5��1 _ �n� �7�k�V7/ _ ?+T �� d� Z :} G<0�
��c�7/ �8c�7/ v/ �[@ G0�+ ��8�^� ��{"' 

:7��I G7.O :}=<^- /.<^�I d�$  # !  $  {h m<8�7/ :��j?� ,:" �<8- /.8��<��I d+ /+)<n�I d�
G�7� �nI.-E"' 
�����
 �
�:Y���� :"G�7� �nI.-E �8- /.8����I d+ /+)n�I d�"' 
�"@�
 �
�:"J.V� :/.��uI d=^- C"' 

G7.O lE��O �- :"}=^- /.^�I d�{ :=^- /.B7�HI d�"' 
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

���B� J�O:"J.V� :=^- /.@ZI d"' 
,8\� �@ ���x J�O:"J.V� :(.|�I d"' 

G<7.O ,�^<�� �<@ ,�x �@ �8c�7/ ,M- �- :"}/.<^�I d�{J�<O , : ?6<7/ �<� /.<���8I
G<7 m�O �nI,��3 ������/ �� G�7� �nI.-E :I d� =<^- /.<^�I d�J�<O ,=<^- /+)<n� :

��0"' 
:7�<<�I G<<7.O :}��8^[<<� =0.<<I�+  " "" ! # # !{h m<<8�7/ :��j?� ,:" v ��E�<<V�� =<<7� /.<<^MO�+$ " !

G7 ��8^[� A-��7/+ A�0/,c.7�@"' 
�����
 �
�:"J.V� :A-��7/+ A�0/,c.7�@ v ���-6� =7� /.^MO�+"' 

��M- �@/ �- :"}��8^[�{J.V� , :��,c.�"' 
,8\� �@ ���x J�O :"J.V� :��|^H�"' 

���B� J�O:"�����`"' 
G<<7.O lE�<<�O �<<- :"}��8^[<<� (.<<I�+ =<<^- /.<<^�I d�{J�<<O , : L<<�n� ��<<1 X76<<1+

�+�bn� d+ ,�.M9[� d �83 2��M0�/"' 
���3 �@/ J�O:"G0�+ G0� G@��1 _ v/ �O �� :^- ��8�^� EK� �7"' 

T.|�� J�O:"J�V� ��1 :_ ���7/ �^@� E+/E �@ ��8�^� ��1 �<4 2�<�� G^O�+ ,5��1 
��<<O :} (.<<I�+ =<<^- /.<<^�I d� ,��c�<<7/ �8c�<<7/ v/ �[<<@ G<<0�+ ��8�^<<� �<<� G<<0�

��8^[�{"' 
:7��I G7.O :} �+,9iI :�c /��� A�`�O ��1 �� ?��� =� =0.��� ±87/ �9���� �7�O" # $ #    ! p #    !  p !  !      " " "# !! " # !  y  

%��&{h m8�7/ :��j 
�<<7�O : �/�<<>�/ �<<9�� �<<� d� �<<�� _ m|<<�� �<<�1 �<<� ,�<<��/ /6<<� _ =<<^- /+��<<>�$

�nIT.i�+ �1�Q\8@' 
:7��I G7.O :}?�<�� =<� =0.<��� ±87/ �9���� �7�O" !     " " # !  #  !   y  !{h m<8�7/ :��j?� ,:"�<7�O : �<�

= 


�
 



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

= 
���/ /6� _ =^- /+��>� �/�>�/ �9��$"' 

�����
 �
�:"J.VI :�<� (�Q<c ,O ?67/ ?��� _ =^- /+��>� /6<� Lc�<� �<�� 
���� lT.i87/ �^�u� ,=7� =V7� ?67/ 5��n7/"' 

A
V��
 �
�:"?� : + ,m8-� �� =7 /.��@¡±87/¢ : �<8@ 2�<� �<� ��6<7/ ,�.V7/ Y.3+
G�7� £��\�"' 

G7.O ,,8\� �@ ���x �- :"}?��� _ (.���{J.VI , :�n���@ /+��>�"' 
��M- �@/ J�O:"�<7�V� ��T+�i<� �9�n^8� �+ST ��8u� 5�<�1 =<7� =<V7� G<0� 

Y+KF� �� :^- �9��T+ �9��T D83Z� ����� _ ��T+�> ��� ���1"' 
X7�� .@� J�O:"}±87/{=��� , :G�.O �� �/�>�/"' 

mI�V� J�O:"}±87/ �9�� ��{:��� , :��+ ,�/�>�/ : D� /,��O �i- A4�4+ A��84�4
��T.i� m�� ��+ f7� A��� ,��O m1"' 

:7��I G7.O :}�<� �+,9i<I :<�c /�<�� A<�`�O �<�1 " # $   ! p #  p !  " # !{h m<8�7/ :��j?� ,:" �<�1 �<�
�nIT.i�+ �1�Q\8@ d� ��� _ m|��"' 

mI�V� J�O:"J.VI :�+�Q\I :�c /��� A�g�O ��1 ��"' 
�����
 �
�:"J.VI :G�� �1T+�>Z� ,�+,9iI :�c X7N _ /��� A�g�O ��1 ��"' 

G<7.O ,,<8\� �<@ ���x �- :"} �<�1 �<��+,9i<I :<�c /�<�� A<�`�O{ :<�c ,<��I ,
�+��iI"' 

���� ��
 �
�:"?� :�+��iI+ �+�Q\I :�c"' 
,�x �@/ J�O :��T+�iI �9�.O �-E :} A<�`�O �<�1 �<� ?�<�� _ (.��� ±87/ �9����

�+,9iI :�c /���{��n7/ _ J.V� , : =QO� ��1 d+ X0+E /��� D�O� ��1 ��
�7�O X76^� ,/��� :}�`�O ��1 ��/��� A{:��8@ , :A�g�O"' 

:7��I G7.O :}l.<O .<7+� �\0 /.7�Oz $ # !#  # ##  {h m<8�7/ :��j?� ,:"�<97 ��<M�u� /.7�<O : �<\0
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

l,�7/+ E,�7/ _ l.O 5�\��$ #"' 
�����
 �
�:"��8�^<� �<��+ �<���� _ ��T+�<> N� ,ZM<� A<n^� �.<O �<� ±87/ J�O :

J��V7/ :^- l.V7/ ++N �\0"' 
mI�V� J�O:"=��� :,-J�3�7/ _ l��b1 l"' 

,8\� �@ ���x J�O:"/.7�O : f<7� �i<- �<�4/ X<^� m<1 D� X^� f7� �i- ��4/ �\0
��[7/ _ �^�[�"' 

��M- �@/ J�O:" _ �����<� �<1�I+ �<3�H� Y+KFI �� :^- �9��T+ �9��T D83��
��@ �4� _ �9Q�@ w.�@"' 

:7�<<<�I G<<<7.O :},�,<<<> �Z<<<@ .<<<7+�+z "  z !  # #  {h m<<<8�7/ :��j?� ,:"�+ l,<<<u�7/ 5�\<<<�
5�\7/ l,> _ A-�ui7/+"' 

�����
 �
�:"5�\7/ _ ,�,i7/ �ZM7/ ++N �\0+"' 
mI�V� J�O:"=��� :A-�ui7/"' 

���� ��
 �
�:"?� :��.O+ ��E,-+ ��E,�@ �9�7� /.��   "' 
,�x �@/ J�O:"�97 �.^I�V� ,J��V7/ �97 /.g�-"' 
,��u� J�O:"D�  J.�O f7� �i- ��4/ ZM� An^� D� ��1f7� A�� J.�O m1 "' 
,��u� J�O:" J.<�O m<1 ?,<� �<\I J.<�O f7� �i- ��4/ ZM� An^� ?,� �\I ��1

/.7�O ��67/ ��+ ,mI�V� f7� G��� :},�,> �Z@ /.7+�+ l.O /.7+� �\0{"' 
A
V��
 �
�:" + ,m�O f7� �9�� ��1 G0� �+��¡m�V7/¢ : f<7� m<�O m1 D�+ ,X^87/

7/ �b1�+ ,m3T f7� A��� m�O+ ,m3Tm3T f7� A��� A�/+�"' 
,�7.7/ �@ ��M�7/ �- :J�O =@� ()*�:"v/ J.O _ =�F^@ :} /.7+�+ l.O /.7+� �\0

,�,> ��@{ f<7� �i<- ��4/ T/.��/ �� ,c/+ m1 D� ,T/.�� f7� �i- ��4/ �\0 ,
/.0�<<1 �<<1 2d�<<� ��<<3 =|<<\� �<<8� ,��[<<7/ Lc�<<� �^�[<<87/+ ,�^�[<<� ' J�<<O

= 


�� 



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

= 
0�1 �1 =|c� �M�6� ,��M�7/=<@� J�<O f<7� =���<�+ f<7� f<7� �� /N�� /. : ,<O+

 f�� m1 �� G�MI ��x�; £�* /N� ��1 ��0�V7/ /N �� =�F^@ /6� �� Lu-� �4 ,��1
 ,m<Mu7/ /6<� ��<- Y�n[<�� JK<�� m<Mu7/ /6<� .<\0 £�<*+ ,f7� �.�M� J��B7/

J�<<O : m<<Mu7�@ �<<`�cZ� ���n[<<- _ �<<3�H� ,A<<8�V� �<<9F^M� G<<n^� G<<�/T+ �<<�+
7/ ?N �n[�@+��0�V"' 

:7�<<�I G<<7.O :}X<<�7� �<<��/+" !   " # !  !{h m<<8�7/ :��j?� ,:" �<<0�+ ,X<<�7� J.<<1.� �<<��/+" "
?��7/ AMc��"' 

,�x �@/ J�O:"/6� ,�@ X�7� ���/+"' 
�����
 �
�:"G1�I _+ J��V7/ _ X�7� An^87/ �9��� ���/+"' 

mI�V� J�O:"J.V� :��7.VI �� x+�u0 ��+ �0,�- �8@ ��0)*� ,O"' 
�
����� ��
 :"/.7�V� ���/ X7N ,�@ �9�7� /.g.� �4 :} /N�<� ?�o0�<� X<�7� �<��/+ #   # !" ! " !   "

����ZI " # !  {?�  : �<8� ,G<�@T�\I+ G�,|<VI �� ��> �� ,�Z@ ��@ d+ AO�- ��7 ~�7 �\0
G�- AO�- ��7 'X�7� ����� /6� ,�@+"' 
:7��I G7.O :}����ZI /N�� ?�o0�� " "#  !   #  !{h m<8�7/ :��j?� ,:" ?G<@ �<�����ZI /N�<� =^�Z<��

X7 �.���� ���� �.���� �\��"' 
mI�V� J�O:"=��� :���^- ����iI /N��"' 

�����
 �
�:"���� �8IZ0 ����8� ,���I �� ?��7/ �� ?�o0��"' 
���� ��
 �
�:?� :"G���0+ G^b�80 X���@ ���� ?��"' 

lE��O J�O:"�i- A4�4+ A��� ª�4 �97 ��1 G0� ��7 �1N m<1 ,��T.i<� m�� �� �3T 
�dk l�i- :^- �9�� m3T"' 

5.�� J�O :"J.V� �[\7/ ��8� :−A��/ Y6� �- m��+ :} ?�o0�<� X�7� ���/+
����ZI /N��{− J�O :����,4 5��QI Au^- ����� .7+! ""' 

= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
 �9�n^�+ ZM� m�� �- Y)*� ��c ,,�,9^7 ��8�^� m�O �- /)H� :7��I J.V�: 
%�O,�� �o��� J�O&?�  :/6� �T�M*� _ �O,�' 

−=M`�V7/ J�O  : :7��I G7.O%�o��� &{B|�7/+ m�Z�7/ .� ?67/ �o�7/ ��' 
−?x.u7/ �@/ J�O  :���^� Y��F7 �.n� �� �n0� G0� ,Y)* _ X> �80�+' 
%��@N�n7/ �� ��1 �� &?XI,-+� ?67/ ,�-.7/ �� �^H��7 ;X�7�V� _ 
%J.<<I �<<4 �9�<<7� G<<V7Z� /6<<� =@�<<�n@ L<<�N/�.<<�3�� /N�<<� �o0�<<� �9�<<-  & �� X<<7N+

 ��8�^�³m<�O ,G<^8\� ,,<�,97/ X<7N Y��-�+ ,�9�.O+ ~�V^@ :7� �@��1 L�1  :
m�O+ ,���7/ lE�- =� �81 ;Gc��3 _ : �|<O :<7� 2�<u� ,��E�@ :7� 2�3+ ,YT�V�8@

 ��<@ X<7��� l.<1 �<� �9�7� Y�V7Z� ,�9[B�@ �9�� =^�HI �0�1 =�7/ l.^H7/ :7� ~�V^@
�9�,� w,<8- �<4 ,X<7N �<97��+ ,w�T �<8� w�<�\�� ,A<���T+ �@E� A�c�0 :7.I �4 ,

G�� /N�� ,GI��O+ G8�* �\�B� GI6*Z� ,5��n7/ :7�% : v/ �[<@ G<0�+ ��8�^� �� G0�
��8^[<<� (.<<I�+ :<<^- /.<<^�I d� ��c�<<7/ ��<<8c�7/ & �<<�2/��� X<<7N ,<<�- �<<�8u�

�9�n^8�+ �9�7+E 2/)1+ ,��2/Tx++' 
−��<<�c .<<@� J�<<O  : G<<7.O _+%�9�<<7� G<<V7Z� /6<<� =@�<<�n@ L<<�N/ & J�<<�T� :<<^- m<<�7E

���e/ :7� ��.-,�+ l.-,7/ �9F^M� ,���e/ �� ��1�i87/ :7� L�n7/' 
 v/ J.�T L�1 ,O+ U 5��7/ �.^� �8���;+ �|�O+ ��[1 :7� ' 

−?,�[<7/ J�O  : �<9�n^8� J�<3T+ ,�<9�7+E T�<M1 �<�83 �� �<9^V-+ �<9�Kc �<8�
�7�O+: 

%�7�O���<1 5�<�1 =<7� =<V7� (� ±87/ �9�� ��  &G<��n@ =<��I : L<�u- �<� G<I�T �<�
 ,c� G�^- T,V� d ��� /6�+ ,�@E� �9�- :7.I �4 ,�9�7� Y�V7Z� ,G@ 2�3 ���` �.1 ;Y���

�9�^- GI��O �4 ,X7N :7� �97 m�M� d+ ,�.^87/ ��: 
−T.>�- �@/ J�O  : �<97.O ���<�+%=<7� =<V7� &<9�7� �^<� 5�<�n7/ �� T.Q<c �+E �

= 


�� 



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

= 
�9[^u� m��' 

−�<<��3 �<<@/ J�<<O  : J�<<V� ,���n7�<<@ 5�<<�n7/ �9B<<�+ LM<<� _ �<<^�7/ m<<�� f<<^�*/
�9Q�@ :�+�*k J�O+ ,��.�H� ��1 G0� X76@ G�B�+ : �<� ��1 G0� X76@ G�B�+

GMc�� ��n7 ��n7�@ G�B�.� X^�' 
−?x/�7/ J�O  : G7.O ���%���1 5��1 &G3+� A4�4 G�B�: 


^"#<:.8Q� �[c G�� ��+ G0' 
�9�0�4+ :���1 X^� ,�- �� G0� ���n7�@ G�B�+' 
�9b7�4+ : J�O+ ��.�H� ��1 5��n7/ ��³ :" G<8�* 5�<�n7/ ��<1" ��<1+ ³ " 

 �8I�* G[B�7 6HI�� �I�* G�^- �@��1 d� �.^MV� d ��� G7 m�V� ,�u�7/ :7� L�n�" 
−=<@��7/ �@/ J�O  :� ;f<�.7/ A<��; 5�<�n7/ _ ��n7�<@ f<�.7/ G<7.O :<7� ��<I d

 :7��I%���1 �k�V7 G0�'& 
%��c�7/ �8c�7/ v/ �[@ G0�+ ��8�^� �� G0� '=^- /.^�I d� '& =<M0 �<� G0� /.����

 ��8�^<<� v/³ lx�<<3.7/+ A<<;�M7/ A<<��; _ 5�<<�n7/ /6<<�+ ,G<<@ �<<97 m<<MO d G<<0�+ ,
�9�[c�+ lT�M- �[�Z@ :��87/ m|c G0�� ,Ac�|B7/+ '2�8^�7/ J�O :�n� �7,c� L :

 ��8�^� mMO ��c�7/ �8c�7/ v/ �[@³' 
%��@�: A<��*+ ,A�8[<�7�@ l2/,<M7/ ��<�7/ ��<@ w�<�/�87/+ w�MI�n87/ ,�- ��i� 

 ���<<7/+ �.�,<<7/+ lT�<<u�7/ E.<<V- X<<7E m<<b�+ ,J�<<M7/ w/N A<<^�^u7/ T.<<��/ ,<<�-
X7N ��;+ ,���Oe/+ {^|7/+ lT�3�/+' 

 =M�7/ ��1 ,O+U�<�/�� _ A^8[M7�@ �,M�  �/,<^M7/ �+ST :<7� G<I�@��1 _ �<81 ;GI
 ��<<o- ~O.<<V87/+ ,�+�<<7/ ��<<o- m<<O��+ ,�T�<<� ��[<<1 :<<7� G<<@��n1 ;�91.<<^�+
 _ 2�<3 ,<O+ ,�+�<� �<@ T6<�87/ ���<\M7/ X<^�+ ,AiM\7/ X^� =>�u�7/+ ,�MV7/

"��\�\|7/"G��+ ,�+�7/ ��o- :7� G@��1  : ,<8\� �<� ;��c�<7/ �8c�<7/ v/ �[@
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 ,G7.�T+ v/ ,M-�+�7/ ��o- mO�� :7� :,�@ ��� ,�,97/ DMI/ �� :^- ���'''"' 
 _ �<81 ,��<�Oe/ w�<@��1+ ,A<�M�,\7/ {^|<1 {^|<7/ E.<V- _ A^8[M7�@ �,M� ��1+

�8���;+ ,X7�� �@ A8^�+ ,?T/,7/ ��8�7 G@��n1 G@�\�� ��@ ���Oe GI�@��1' 
�<<o-� �<<r �,<<�@/ v/ ��+ ,X76<<7 A-+�i<<� A^8[<<M7�@ l2/,<<M7/+ ,G<<��1 .<<�+ ,��<<1 

 v/ ��1 �� A^8[M7/+−��� m8�7/ lT.� _ �81−�8�I+ A1�@ �r l2/,M7�� ' 
 _ �.nI A^8[M7/ �� X76� ,A7,8\7�@ l2/,M7/ ��@+ A^8[M7�@ l2/,M7/ ��@ ��B7/ ���+
 {7�<� �8^� ;{^|7/ E.V-+ ,A�7�87/ E.V�7/ �/T+� �9^b�+ ,wd�V87/+ w��/�87/

 =M�7/U�O T�B1 A7,8\7/ L�n� �7+ A^8[M7/ L�1 ,A�M�,\7/ _ ��' 
 ;A^8[<M7�@ L<�H7/ ¨,<�MI d+ ,�<98nc _ �<�+ L<�H7/ _ �.<n�� ,A7,8\7/ ���+

L�H7/ mb�+ ,A7,8\7�@ �80�+ : G@�<> �<�+ ,G<V� �i<0+ �<^- �[<M7 A<B7�87/ L�n7/
 AM<���87 ;�<V� A^8[<M7�@ 2�<B�1d/ �<� £�<c �<� ,Y�F|<7 L<�n7/ �<� w��/�87/

�V��^-� v/+ ,E.V�7/+ w��/�87/ ��V8@ G�' 
 A<7,8\7/ +� A^8[M7�@ G�� �,M�� ,l,�8\7/ A�[\7/ G�0��� �� ��1 �8� ;�b�7�1 ��i7/+

 =<M�7/ �- �Mb� d+ ,G-.g.�+ G��V� L[\@U ��<@ �<��B�7/ A@�\|<7/ �<- d+ 
1 �<� =M�i<7/+ ?�<�K7/ �<- 2�<3 ��+ ,A^8[M7�@ l2/,M7/ _ �b�7/+ ��i7/ A@��1 A<�/�

 _+ ,x/.<u7/ 2�<3 ��M3 �@ ,��� �-+ ,�89�- {|� �� ,��i7/ _ A^8[M7�@ l2/,M7/
 _ L<<��H7/ �<<�/+T �<<9^1+ ,��<<1 Y,�<<�"?+/�<<7/ ��<<*� D��<<u7/" m<<��/+ , 

a�* m�7E :7� x/.u7/ £��\� d+ ,�n\7/ _ �b�7/+ ��i7/ �/¤>/ J.<O x/.u7/+ ,
T.98u7/' 

:7��I G7.O :%=^- /.^�I d� &OlE��O J� :J.V� : �8c�<7/ ,<M- J�O+ ,=^- /+)uI d
�^�� �@ ,�x �@ :�<��3 �<@/ J�<O ,=<^- /+)<n�I d+ /.<���8I d : d+ /+)<n�I d ��

G�7� �nI.-E �8- /.8����I' 
= 


�� 



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

= 
%��8^[� (.I�+ &��M- �@/ J�O :Y�<�; J�O+ ,��,c.� : ���B<� J�<O+ ,��|<^H�

A���- �@ :�����`' 
� 5��1 �9�^- w��O �87�7�O /697+ ,�r JK0 ,O ��+ ����� _ ��T�i��/ ,��8�^: 

%?��� _ (.��� ±87/ �9�� �� �7�O & �<� (�Qc ,O ?67/ ?��� _ =^- /+��>� ?�
���� lT.i87/ �^�u� ,=7� =V7� ?67/ 5��n7/ /6� Lc�� ���' 

%�+,9iI :�c /��� A�`�O ��1 �� &?� :�+��iI+ �+�Q\I :�c' 
− m�7E A��/ Y6� lT+�i87/ A\� :^-' 

 G�M�7 :7��I v/ J�O ,O+ U % ���/ _ ��T+�>+ & l/T/,<� ���+ ,2/T��@ A0����/ ���
2��7+±7'  

 G7.V@ 2�QB7/ :7��I v/ �,� ,O+%�9��@ �T.> �����+'& 
 �<0�1 A<�^��3 l��<�/ ~�V^@ Y69� ;5�\7/ _ A��*+ ��,V7/ ���/ �� lT+�i87/+

 ~8i<<7/ ,<<M�I%� �<<� �<<7�O :<<�c /�<<�� A<<�`�O �<<�1 �<<� ?�<<�� _ (.<<��� ±<<87/ �<<9�
�+,9iI &��+,- A�+�V� :^- �9�K- )�H�7 

%,�,> �Z@ /.7+�+ l.O /.7+� �\0 /.7�O &?� : ,��.O+ ��E,-+ ��E,�@ �9�7� /.��
/.7�V� ,���/ X7N ,�@ �9�7� /.g.� �4: 

%����ZI /N�� ?�o0�� X�7� ���/+ &?� :d+ ,AO�- ��7 ~�7 �\0 ��<> �� ,�Z@ ��@ 
G�- AO�- ��7 �8� ,G�@T�\I+ G�,|VI �� ' ,X<��T �<��� ?�<� ,X<�7� ����� ,/6� ,�@+

G���0+ G^b�80' 
 m<MO d G0�+ ,��8�^� ��Z@ �^-�+ ,�9�� ���T �Kc� =� �0�1 ,/.7�O �� �97 /.7�O �8^�
 �<� w,��<> ,<O+ ,�<��7/+ ~<0e/+ �<u7/ �<� G<7 �H<� �<�+ G>.�3+ YE.�u@ �97

�Q<O�<97 �<7�V� ,���,<@ �<M�u- /�<�� ,<�,97/ D<� 5�<�n7/ A : G<@T�\0 �� :i<*� (�
 ��<97/ �n�<7�+ =<7� �<^H�+ ,G<�� �<8@ �<�n^9�+ ,YE.�u@ �0,|V�� ,G�^- D��80+
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 
�	 

<��O /.^*E /N� �.^87/ �� �7�O ! #  $  # # !    " " ! X76<1+ A<7N� �<9^�� lK<-� /.<^�3+ ��+,[<�� A " " " ! p p     $ #    " !   #$  
 �.^�B� !#   %��&'  

}��+,[�� A��O /.^*E /N� �.^87/ �� �7�O #  ! #!   $    # # !    !{ L��H�7�@ " " ! $ "} �<9^�� lK<-� /.^�3+    !   $ " #
�.^�B� X761+ A7N� !  # $    " "  {5��n7/ .^��� ?�  " "! # ! # !  ' 

�+"   �.^��87/ D3�� �@ l����� A�,9@ �9�7� A^��� =0  # !    ! # !   ! ! ##  !"  $" "¥ �" z " " " " ¥%��&'  
}�.^<��87/ D<3�� �<@ l����� A�,9@ �9�7� A^��� =0�+  # !    ! # !   ! ! #"  $" "" z " "  !  " � "{ +� A<�,97/ J.<MO �<� !  # ! $ " "!  

�TZ� �9^MV� �7 ��M0+� �9^MO �n^� ��1 �� ��ET ! !    ! !  C    A�.[<7�@ �<B7� �<4�0�+ /T.1N ��,* �^" $ " $ p p" p p #!     "  #  !
 D<� X<7N ��;+ /�M�-+ �n[�+ ��/.u7�@ p�^n� �3�I+ L�67/ �� A�M7 A��8[8*+ !       p  !   p ! # ! " " " " " p   $ !   " " ! $  " "   

�� ��Z<� �<MH7/ Y�<MH� ��8�^<� :<7� ,�,97/ ���Z� 5��n@ J.�T!    z   #  ! #   "  " # ! #   !!   !# # !  " w�<�M7 5�Q<I  "   ! #
 G<7.c /.<�M� ��+ �0/,<�� �<�/�� A�[<I :7� G�g.� �� �[MI ��+ AQB7/+ L�67/!  !  !  ! ! !   #  !  # ! $  p    !   " " " " !" $  
 Ed+� D<� �<\M7/+ �<M7/ 5/+E �[cZ@ :I�� ��+ AQB7/+ L�67/ �� ���i� ����c !  !    C   !   !     C   #! ! ! "  ! $ p p! $# " " " !

 ��8� �- �u7/"  ! C " !G7�8>+ �/,�87/    ! !' 
 ��<0� m<@ �1�<Ik �<8� �<�* v/ =0�<Ik �<8� J�<8@ �0+,<8I� J�<O ��8�^� 2�3 �8^�! ! $ ¥    #  $# !  y  !     #    #    " " "! !   #  z " "

 �.c�BI �n��,9@ !  ##   ! " "$ "%��&'  
}2�3 �8^� $   { G<-�MI� G<��+ A�,97�@ J.��7/     !  # $ # $" " ! "}I� J�<O ��8�^<�#      #! �<8� J�<8@ �0+,<8   z " "  y "

v/ =0�Ik"  { X<^87/+ l.<M�7/ �� ! !#  $ # !y "}�1�<Ik �<8� �<�*! $#  " !  { ��0,<7/ �<�  !! y "} �n��,<9@ ��<0� m<@! !# " "$   " # !  !
�.c�BI !  #  {��0,7/ �T�*K@ �1�HB7  ! y "  ! " ! # "  "' 

�<<97 m<<MO d E.<<�u@ �9��IZ<<�^� �9�<<7� D<<3T/! ! ! !#  # #  ! !    " z " # $  " !  " " " �<<�+ A<<7N� �<<9�� �9�3�<<H�7+ �<<9@ ! !#   #    p $  " " ! $ #" ! "
 �+�;�� # "  %��&'  

                                                                                       
= 

�0��; �+E T��,7/+' 



< <<°Öø¢]<î×Â<àè‚Ê]†Ö] 

}�9�7� D3T/! !" ! ! "{ A�,97/ �� ��I� �8@ $ " " ! !!    "}m<MO d E.<�u@ �9��IZ�^� #  " z " #  " !! !  { A<O�` d    } �<97! #  
�<<9�� �9�3�<<H�7+ �<<9@ #    ! $ #" " !  "{O =<<@� �<<��@ ��8<<� ZM<<� ,<<^@ �<<�  " " " ! � #  !   !  " �9�<<^�M!  "} �<<�+ A<<7N�! #  $ "  

�+�;�<<� # "  { { �<<^�3 A<<�,97�@ J.<<��7/ �<<9�7� D<<3T �<<8^� ��8^[<<� =0.IZ<<� �<<7 �� !  !        !    " " " "$  " !# $  $ ! # ! # !"
 �<V^;+ T.|<O A�M<� m<*/E ���|<O+ ���|O m*/E 5/.@� A�M� m*/E ������!  #   $   #  !  !  !    !     " " "   !  "

�^- �^�3+ 5/.@�/!        ! !  ! G<@ �<���Z� �<� �o��7 ��8�^� :7� ��[8^7 wK9uI+ ���c �9" " " "" ! #   #  p   #  !  !! $       !"  
 :<^- G<�� �<@�O �� :7� l��b1 �.7� m�� m1 D� m�O f7� �i- =�4/ =� �^\IT��  #    #  !  " " "! !#  ! ! !    #  !  

�9@ ��> ����  "   !  %�&' 
                                                                                       

%١&  :7��I G7.O :}��+,[�� A��O /.^*E /N� �.^87/ �� �7�O #  ! #!   $   p  # # !    " " !{h m<8�7/ :��j?� ,:"�� 
��.@�* /�9O+ l.�- A��O �9>.�u@ /.^*E /N� �.^87/$ p p p"' 

�����
 �
�:" J�<�V7 �9[<B0� �<9�^- /.<g�- N� ,�<9�.O �� ±8^7 ZM� AMc�� �7�O
X76@ ����� �� ,��8�^� :}A��O /.^*E /N� �.^87/ ��{ AM^;+ l.�- }��+,[<��{ ,

J.V� :��.@�*"' 
��M- �@/ J�O:"��.@�* l.�- ��.^*E /N�"' 

�-G7.O ,��M- �@/  :"}��+,[��{J�O , :��.@�*�"' 
mI�V� J�O :}��+,[�� #  !  { ,"=���  :��.n^��"' 

���� ��
 �
�:" ��Z<@ �<^-�+ ,�9�<� �<��T �K<c� =<� �<0�1 ,/.7�<O �<� �<97 /.7�<O �<8^�p
 ,�<��7/+ ~0e/+ �u7/ �� G7 �H� ��+ ,G>.�3+ YE.�u@ �97 mMO d G0�+ ,��8�^�C #

Q<O �<� w,��<> ,O+  �<97 �<7�V� ,���,<@ �<M�u- /�<�� ,<�,97/ D<� 5�<�n7/ A�p p p : (�
 =<7� �<^H�+ ,G�� �8@ ��n^9�+ ,YE.�u@ �0,|V�� ,G�^- D��80+ G@T�\0 �� :i*�C

�<<7�O /6<<97+ ;�<<0��; �+E T��,<<7/+ ��<<97/ �n�<<7�+ :} A<<��O /.<<^*E /N� �.<<^87/ ��p  ! #  $# # !  " " 
��+,[�� #  !  {"' 

:7��I G7.O :}� /.^�3+ #    A<7N� �9^�� lK-p $ " "   " !  ${h m<8�7/ :��j?� ,:" �<9^�� lK<-� /+��<�+$ $
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

���/+ m�V7�@ A7N�"' 
mI�V� J�O:"=��� :���/ �97 ��V�[� =n7 ��2/)1+ �9�/�>� /.0���"' 

�����
 �
�:"����� �9O�O¤�/+ ,T/�c�/ ��E�M����@ X7N+"' 
���� ��
 �
�:"?� :7/+ ld.7/ �� �9�� �� /+,|O+ ,�/.<97/ A<��; ��.0�<�Z� ,E.<�u

����@ +� m�V7�@ ���"' 
G7.O ,,8\� �@ ���x �-:"}A7N� �9^�� lK-� /.^�3+{J�O , :f�[7�@"' 

:7��I G7.O :}�.<^�B� X76<1+ !  #     "  {h m<8�7/ :��j?� ,:" _ �9�V��<`+ ��E�<- Y6<�+
/�9O ��.^*,� ,^@ m1z"' 

�����
 �
�:"Y�1N :7��I J.V� :� �7�O �81+ /.<^*E /N� ,�.<^87/ m<�BI ZM� AMc�
l.�- A��O"' 
mI�V� J�O:"v/ J.V�− �− :}�.^�B� X761+{�7�O �81 "' 

A
V��
 �
�:"}�.^�B� X761+{ v/ J.O �� .� ,�− �<^-� v/+−  ,<O =<� �<��
l,��� �9�� /6� ���nI _ ~�^� �+,[B� ��� w�1N"' 

(��8[7/ J�O:" �� /6� �� :^- ���[B87/ �b1� ��,|�7/ ���` :^- :7��I v/ J.O
�9�- A��n\7/ ���` :^- d ,�97"' 

��M- �@/ J�O :"v/ J.V� :}�.^�B� X761+{"' 
:7�<<�I G<<7.O :}A<<�,9@ �9�<<7� A^<<��� =<<0�+z " "$  !  " ! ! #"   " "¥ �{h m<<8�7/ :��j?� ,:" :<<7� A^<<��� (�+

�r G�0��� J/.��/ ~��B0 :^- A^8�i� A�,r G�.O+ ��8�^�$"' 
-J�O ,{7�� =@� � :"��8�^� J�V� :}J�8@ �0+,8I�{J�O+ ,��E�� , : �9�7� D3T/

�r �97 mMO d E.�u@ �9��IZ�^�"' 
mI�V� J�O:" :<^- �9�0�<�� A�,r �9�7� A^��� (�+ ��T.i� m�� l��87/ �7�O �4

��0E m�� /.0�1 �� =n^�"' 
= 


�
 



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

= 
�����
 �
�:"�7�O ��� �1N :<�H�7 ,��8�^<� :<7� A^<��� (� ,G<@ G<���I+ X76<@ Y)

�7�O+ ?=M0 �� ,.� X^�� : G<�M�0 �� d� ,��� Gg�� �7+ ,A�,97/ mMV� �7 ��M0 �n� ��
��|0/+ A�,97/ mMO �n^� �n� ��+ ,G��E :^-"' 

�PP��� �PP�
 �
PP�:" A<<-E�H87/+ A87�[<<87/+ A\7�|<<87/+ A<<0E�987/ :<<7� �7,<<- �<<4
�7�V� ,A�0�|87/+ :}�9�7� A^��� =0�+! ! #" !    " "¥ " ��.^<��87/ D<3�� �<@ l���<�� A�,9@   # ! ! # !   #  "  $" "¥ " z " {?�  :

G@ ��^I A�,r G�7� }�@Z�"' 
A
V��
 �
�:"m�O+ ,���c _ L�N A�M7 ��8�^� w,�� ��� ��[B�7/ _ 2�3 

 J.<MI }<�c ,5/+,<7/ �<\I �c��� L�N A�M^@ ��8�^� ��Z� ,���c _ L�N �M7
�<� �9�<�-� _ �F|<� ,ª+�I+ 5/+,7/ �9�^- �� �<1N ,<O+ ,��8�^<� :<7� G<@ /+2�<3 
��8�^� J.O �� d� ,/6� ��; �0�1 ,O A�,97/ :}J�8@ �0+,8I�{ �� :<^- J,� �8� ,

J�� �0�1 A�,97/"' 
lE��O J�O:"�7�O : m<�� /.0�<1 �� =<n^� �<- ,�<r �9��0�|<8� A�,r �9�7� Ab-�@ (�
J�O ,��0E :£�<M�E+ l�<��c _ L<�N �<� A<�M^@ �9�7� �b�M�"'T+  �<@ ,��<� �<- ?+

��M- �@/ }�,c .\0 {7�� =@�+ ��M3' 
(�<<�M7/ �<<@�4 J�<O :" X<<7N �<<^@ �<<8^� ,£�M�,<<7/ A<<�-+� _ L�6<<7/ {��B<<� G<<7 w,<<��

 �<8^� ,��<�7/ _ =V7Z<� G<@ �<�� �<4 ,L�6<7�@ �<3�/ G<7 /.<�.8� �<u7/ ��� ��8�^�
G@ /+2�3 �� �9��-� _ �F� ,G�7� �B�^� �� :V^� Y+��� /+2�3"' 

.@/ J�O{7�� :"�<7�O+ ,L<�N �<� A�M^@ �^�T� : ��+ ,G<�8^- ��0,<7/ ,<��� ��<1 ��
G�8^- l�*�/ ,��� ��1"' 

G<<7.O ,,<<��u� �<<-+ :"}A<<�,r �9�<<7� A^<<��� (�+{J�<<O , : ��<<M7 �9<<��M7 T/.<<u@
?T/.u7/ ��M7 �9��M7 ��8^;+ ,��8^F7/"' 

��M- �@/ J�O+:"<�c /,<c/+ �<��M7 �9�[<M7�+ ,2�B<�++ f��<�.@ G<�7� �b�@ d :
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�7�V� ,:b0� �� �1N ���� : ET �<4 ,:<b0�/ �<� �16<7/ ��<�� :<�c �9�<�@ m<�x ��
G@ �\^0+ ,G��E DM�0+ ,��n^� �¤0 �� ��7 =FM��+ ,=M0 G0�� A�,97/"' 

J�O ,���3 �@/ �- :"�97.O :}A�,r �9�7� A^��� (�+{J�O , : =���<�+ ��; =����
�7�O ,A�T�3 :,��8^F7/ �� ?T/.u7/ �^* ��� �<�7 =<FM��+ ,=<M0 G<0�� A<�,97/ ET+ 

,<��u� J�<O ,���3 �@/ J�O ,G�M�0 �� : �<7+ ,�<�@ �<� �9Q<�@ ��8�^<� �<^H�
�9��,� mMV�"' 

��\Q7/ J�O:"�<7�V� ,,<c/+ ��<M7 �9<��M7 ,2�B<�++ f��<�.@ �<b�@ : m<�x ��
 ,G<�M�0 �� �<�7 =<FM��+ ,=<M0 .<9� A<�,97/ ET �<4 ,:<b0�/ �� �167/ ���� :�c �9��@

m*,<<0+G<<��E _ ؛J�<<V� ,A<<�,97/ ET+ ,?T/.<<u7/+ ��<<8^F7/ ��<<@ ��8�^<<� m<<�K�  :
}�1�Ik �8� ��* v/ (�Ik �8� J�8@ =�0+,8I�{"' 

,�x �@/ J�O :"�7�O+ : ��<1 ��+ ,G�g��[<� ��0,<7/ G�8� �80� ��1 �� m3�7/ /6� ��
Y��; mMV� �^� ��,7/ ,��� �80�"' 

,�x �@/ J�O:"<r �b�@ =�7/ ��/,97/ _ ��1 ,�r�<�4 _ �.<B^�H� 2�B<�++ f��<�+ �
J�O ,?T/.u7/ �� ��8^F7/ K�8�7 : �<��87/ �� �Zg.�� ?T/.u7/ m�u� ,2�8@ �-,�

�.� :7� ���87/ �� �.�g.�� ��8^F7/ m�3+ ,mB�� :7� 'J�O : ��4,<\� =<@� ��1+
}�,\7/ /6�"' 

�"@�
 �
�:"�7�O :7 ��+ ,�nn^� �+E Y.^I�V� X^� .9� A�,97/ mMO .� �� mMV� �
 ?T/.<<u7/ A<<��� _ ��<<8^; A<<�,r G<<�7� �<<b�M� G<<7��V@ �<<n7 A<<O�` d =<<M0 .<<9� A<<��97/
 lx�H@+ L�N �� w��M^@ G�7� �b�@+ ,�9��M7+ ��8^F7/ A��� _ ?T/.3+ �9��^c+
 /.<�.8� ��`��i<7/ ��� A�,97/ ��8�^� 2�3 �8^� ,�,V@ G�7� �b�@+ ,AB^�H� A@.Vb�

Q�+ �M�N �����c+ A��,87/ �M7/.7�O �9^�T X7N ��T �8^� ,A : w�<�M^7/ L�60 ���
 �.<� �<� G<�^- /.<^*E�+ w�<�M^7/ /.[M\� ,AQ�+ L�N �����c+ 2d�� �T� _
= 


�� 



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

= 
/.7�<<O+ X<<7N : �<<� £�*Z<<� ,/+�<<g.�� ����Z<<� ?T/.<<u7/ �<<� ��<<8^F7/ �<<�7 £�<<*�

 /.7�<O+ �¤;�<� ��<F7/ �<��+ ,��,<� :<^- �<;��Z� A<�T�u7/ ��� ,��8^F7/ ?T/.u7/
7 m*E� J�u� ,�9�� G^*EZ� ,���* G�� �@�� ���,7�@ �-,� ,���* lx�H7/ Y6� _ ��

 ~�<7 2�<� �,<V7/ /6<� �<�7 ±<�/ ,/.7�O+ �*�/ GM0�3 �� £�* :�c 5��g/+ ,�9��
 ,�<<9O�- {[<<� w,<<@x� :<<�c �<<��3Z� ,m<<�H7�@ ��Z<<� 2�8[<<7/ �<<� d+ �T�/ �<<�

��V7/ ,��I A�,97/ �b�@ ��c �3�*+ Y±� :�c G�� Y.^�u�J"' 
A��n- J�O+:"L�N �� A�M7+ f���++ �B�+ A�,97/"' 

��M3 �@ ,��� J�O+:"/��.3 A�,97/ �0�1"' 
GM�� �@ L�+ J�O:" �<��VM7 d� X^8I �7 ,X^� ��@ _ AM�E� AM�M7 l���/ ~�V^@ �0�1

 ��E+ �9��E ��1+ ,X7N �98nc� :�c ����+ �[�� ,O G0� ,�9^�� �� :Q� ��
�V�,0K7/ �1N �8�� �9�.OA87^>.� ؛/ L<�1 �<� ~�7 �@��1 ��8� 5��n7/ w��O �8^� 

�97 �7�V� ,�8�7/ m�� �� A7+�V87/ :7� �b�M� ,�9^MO �0�1 =�7/ :} (� ±87/ �9����
 =<^- /.<^�I d� ��c�<7/ �8c�<7/ v/ �[@ G0�+ ��8�^� �� G0� ���1 5��1 =7� =V7�

��8^[� (.I�+{ G7.O :7� }�.^��87/ D3�� �@{�7�O �4  :� �7 5��1 (2�3 ,O G0
 d+ G@ ��7 AO�` �� ���� ��M0 m3�7/ �n� ��� ,G^MO �.^87/ �� X^� �� G^b� =�IZ�

,<-� d+ ,�<�� K-Z<@ ~�<^� ,�4�<n� �<n^� m<3�7/ �<n� ��+ ,l.O ' �<8� ��/,<� wZ<�9�
�8� ,�.^8^7 �,9� 

�7�V� ,G@ �.��B� :0 �<n� ��+ ,J�<87/ _ L<;��+ A<�,97/ mMV�[<� �<n^� �<n� �� �<�M
 G<�M�0+ G<��E _ G<�� m*,<0 �� ,��� �80� ,,��� ����� ~�7+ ,A3�c ��0,7/ _ G7 ~�^�

�7�O �81 +� ,Y��� :^-"' 
:7��I G7.O :}�.^��87/ D3�� �@ l�����  # ! ! # !   # "  " ¥ "  {h m8�7/ :��j?� ,:" D<3�� �<� l�<o���+

m��7/ G@"' 
= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�����
 �
�:"J.VI :,<� _ G<^��+ Y)<* �� 2=> ?Z@ �o0Z� G<�7� �9^<�T� =<�7/ =��
 G<-�MI�@ �<��M7��� :<^- w�<Mb7/+ A<�,97/ E�<@ �� ,��- �/�|0/+ J.MV@� ,=^�T D3�I

?G��E :^-"' 
���� ��
 �
�:" +� ,�<�- f<n�+ X<7N m<MV� G^�^� ,X7N ,�@ G@/.3 �.n� /N�� �o0�+

 �<<�7��O �¤<<�+ X76<<@ G<<7 �K<<�^0+ ,��<<- m<<1 _ G<<�7� G<<^8\0 �<<3/�* �<<��^- 5�Q<<�  
�@T�\�+��"' 

lE��O J�O:" A<�,97/ �� �<8^- ,<O ,�91�<>+ �9��<�� _ A^O��7 �0�1 �� v/ �98cT
���7/ �� ��O.� DVI"' 

{7�� .@� J�O:"J�O +� A�M7 +� A�0k G7 ?,�� :�<7�O ,A<@�uI L<�N �� A�0k : ��<1 ��
��8�^� J�V� �8^- ,��� :}J�8@ �0+,8I�{"' 

���+T �@ ,�K� J�O:"�7�O :��1 (2�3 ,O G0� �.<^87/ �<� X^� �� G^b� =�IZ� �7 5
 �n^� m3�7/ �n� ��+ ,G@ ��7 l.O d+ G@ ��7 AO�` �� ���� ��M0 m3�7/ �n� ��� G^MO
 ,G<@ �.�Q<� �<8� �.<^8^7 ?,<� �<8� ��/,� G7 wZ�9� ,-� d+ ,��� K-Z@ ~�^� �@�n�

�7�V� :<7 ~�<^� �<�M0 �<n� ��+ ,J�<87/ _ L<;��+ A�,97/ mMV�[� �n^� �n� �� _ G
Y��� :^- DM��+ G��E _ G�� m*,� �� ,��� �80� ,��� ����� ~�7+ A3�c ��0,7/"' 

��M- �@/ J�O:"�<7�O A<M��O �0�1 /N� :�c wT�|� : �<9^MO ��<� A<�,r G<�7� m<�T�
 ,�<r�* ��8�^<� �<� �9^<�T �<0E �<8^� ,=<M0 .9� G��@�I ��ET ��+ ,G^I�O� �n^� .9�

�|O f7� G7 /.�.8� ��`��i7/ ��Z� L�N T.|O �9^�T w�T �8^� AQ�+ L�N �� 
/.7�O ,AQ�+ :AQ�+ L�N YT.|O+ ,����,r /6� D�|� ��"' 
:7�<<�I G<<7.O :}��8�^<<� 2�<<3 �<<8^�   #  $!    {h m<<8�7/ :��j?� ,:" A<<n^87/ J.<<�T 2�<<3 �<<8^�$

��8�^� :7� A�,97�@$"' 
2/�B7/ J�O:",��� :v/ ,<M- l2/�O _ =�+ ,��8�^� J.��7/ 2�3 �8^� :¡ /+2�<3 �<8^�

= 


�� 



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

= 
��8�^�¢"' 

:7��I G7.O :}J�<8@ �0+,<8I� J�<Oz  " "  y " #    {h m<8�7/ :��j?� , :��8�^<� J�<O :" =�0+,<8I�
?=7 A�g�I J�8@p !  z"' 

��PP���
 �
PP�:"J.<<V� :����/,<<r l��<<87/ m<<MO �<<� J.<<��7/ 2�<<3 �<<87 ��8�^<<� J�<<O :
J�8@ �0+,8I�"' 

���� ��
 �
�:"?� : :^- �n1�I� J�8@ =�0.�0�|I�?�nn^�+ �n1�>!"' 
:7��I G7.O :}�1�Ik �8� ��* v/ =0�Ik �8�! $ ¥  #    " "!  #  {h m8�7/ :��j?� ,:" �<� v/ (��-� �8�

�1��-� �8� mQ��+ ��* l��bn7/ J/.��/+ X^87/+ l.M�7/"' 
��PP���
 �
PP�:"J.<<V� : �<<9�� �1�<<�-� �<<8� �<<b1� ��0,<<7/+ J�<<87/ �<<� v/ (�<<Ik �<<8�

mQ��+"' 
�� ��
 �
��P�:"?� : ��<0� �<8� �<�* E.<�u7/+ J�<87/+ X<^87/ �<� v/ (�<�-� ?6<7/

G��"' 
���+T �@ ,�K� �-:"G@ /+2�3 ��67/ m��^7 J�O :} ��* v/ (�Ik �8� J�8@ �0+,8I�

G@ �1�Ik �8�{"' 
:7�<<�I G<<7.O :}�.<<c�BI �n��,<<9@ ��<<0� m<<@ !  ##   ! !" "$  " # !  !{h m<<8�7/ :��j?� ,:" ��6<<7/ ��<<0� m<<@

@ �.c�BI�r l�4�n�+ ��0,7�@ l�*�B� m�� �n0� �n�7� �,9I =�7/ A�,97�#"' 
�����
 �
�:"J.V� : A<�,97�@ �.<c�BI ��<0� m<@ ,=<7� ���,<�� =�7/ �n��,r ���� ��

 �<97/.��+ ��0,7/ �[�7+ ,�r l�4�n�+ ,��0,7�@ l�*�B� m�� �n0� ,�n�7� �,� =�7/
9�� =��n� ,O Y�1N :7��I v �� ,=�3�c ��/,c� X^8� �7 �� �9�� =�n^�+ �"' 

���� ��
 �
�:"?� : d� �n�<� mMO� �� �0� ���+ ,f\�7/+ ��/,9^7 �+E�V�I ��67/ ��0�
f�[7/ +� ���e/"' 
GM�� �@ L�+ J�O :" m<�H7/+ ,2�B<�.7/+ f��<�.7/ �<9�� ��8�^<� ��/,<97/ �I� �87

= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 /+2�3 ��67/ m��^7 J�O ,��0,7/ ����� �� �����+ ,5/��7/G@ :} J�8@ =�0+,8I�
�.c�BI �n��,r ��0� m@ �1�Ik �8� ��* v/ (�Ik �8�{ ,�n��,<r =<7 A<3�c d G0� 

 ,��,�- �� G@ ���3 �8@ �9�7� /.�3T�� ,�n���1 G�� =��T ~�7+} d E.�u@ �9��IZ�^�
�r �97 mMO{"' 

 ,��M- �@/ J�O"AQ<�+ L<�N �<� �|<O f<7� G<7 /.<�.8� ��`��i<7/ ��8�^� ��� '
/.7�O X7N �9^�T w�T �8^� :����,r /6� D�|� ��"' 

��M- �@/ J�O:" d :<�c /,<c/+ �<��M7 �9�[<M7�+ ,�B<�++ f��<�.@ �9�7� �b�@+
�7�V� ,:b0� �� /�1N ���� : ET �<4 ,:<b0�/ �<� m<3�7/ ��<�� :�c �9��@ m�x ��

�^<� E�<� ,G@ �\^0+ G��E DM�0+ ��n^� �¤0 �� ��7 =FM��+ =M0 G0�� A�,97/ A<�,97/ ��8
J�V� �9��@ m�x+ :J�O ?T/.3 2d��+ ��8^; 2d�� :} v/ (�Ik �8� J�8@ �0+,8I�

�.c�BI �n��,r ��0� m@ �1�Ik �8� ��*{"' 
�P��� ��
 �
�:" m<��^7 A<��K7/ ��T�<9��+ �.<^87/ �<�� x/.<3 :<^- A<7dE /6<� _+

E�|V7/+"' 
:7��I G7.O :}�9�<7� D<3T/! !" ! ! " "{h m<8�7/ :��j?� ,:" ��8�^<� J�<O³ m<�� J.<��7 

¡ZM�¢ :�9��,r �9�7� D3T/"' 
�����
 �
�:"l��87/ J.��7 ��8�^� J.O /6�+"' 

G7.O ,lE��O �- :"}E.�u@ �9��IZ�^� �9�7� D3T/{J�O , :=��� Y/�0 �� :m��7/ d�"' 
J�O ,,8\� �@ ���x �- ?+T+ :",�,9^7 J�O+ ,�9��,� ��8�^� ET :} �9�7� D3T/

@ �9��IZ�^��r �97 mMO d E.�u{"' 
���+T �@ ,�K� �-:"}�9�7� D3T/{ =<��T ~�<7+ ,�n��,� _ =7 A3�c d G0� ?� ,

��,�- �� G@ ��3 �8@ �9�7� D3TZ� ,�n���1 �9��"' 
:7��I G7.O :}�9@ �97 mMO d E.�u@ �9��IZ�^� #  # #  " "! !   " z " # $  !  {h m<8�7/ :��j?� ,:" �9��IZ<�7 v/.<�$

= 


�� 



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

= 
O�` d E.�u@�9�^@�V�+ �9��+�V8@ �97 A"' 

�����
 �
�:?� :"�9�� /+E/T� �8- �9��E :^- �97 lT,O d+ �r �97 AO�` d"' 
���� ��
 �
�:"?� :�97��V@ �97 AO�` d"' 

G7.O ,{7�� =@� �- :"}�r �97 mMO d E.�u@ �9��IZ�^�{J�O , :�<r �<97 AO�` d"' 
X7N .\0 lE��O �-' 

,<8\� �@ ���x �-:"}^��<r �<97 m<MO d E.<�u@ �9��IZ<�{J.<V� , : �<� =<��MI �<87
 �u7/+ ~0e/ E.�3}A7N� �9�� �9�3�H�7+{"' 
v/ ,M- f\|� _+ :¡�r �97¢' 

:7�<<<<�I G<<<<7.O :}�+�;�<<<<� �<<<<�+ A<<<<7N� �<<<<9�� �9�3�<<<<H�7+ # ! !" " "   #   # p $   ! $ #" !{h m<<<<8�7/ :��j ,
?�:"�� ,�.0�9� �+�;�� ��+ A7N� �9gT� �� �9�3�H�7+" $ v/ ��,<7 /+E�<V�� �<7 

Y/.� �� lE�M- /.1¤�+ ,Y,c+"' 
�����
 �
�:"J.V� : �<7 �� �+�;�� ��+ A7N� �9gT� �� �n^�T� �� �3�H�7+

��8^[� (.IZ�"' 
���� ��
 �
�:"}�<9�� �9�3�H�7+ #   ! $ #" ! " !  {?�  : ,��,<^@ �<�}�+�;�<� �<�+ A<7N� # !" "  # p $  {?�  :

�+T.c,� �.0�9�"' 
� �@ ���x �-,8\:"}A7N� �9�� �9�3�H�7+{J.V� , :J67�@"' 

���+T �@ ,�K� �- :"}�+�;�<� ��+{?� , : �<8^� ,�<9�.O+ =<� ,A8^[<� =��IZ<�7
J�O �8@ m��7/ �9�7� ��3T :�7�O : A<O�` G<@ �<�7 �<�+ ,X^8@ /6� �� ���- v/+ ,O

���> GI�@�n8@ D�|0 ��+"' 
GM�� �@ L�+ �- :"}�;�<� �<�+ A<7N� �9�� �9�3�H�7+�+{ A8^[<� =��IZ<�7 +� ,

�9�.O+ =�' 
* A��/ Y6� _ : �9�,<9� ��1 �� A�,97/ {^|87/+ �7��7/ J.MO x/.3 �,- :^- m�7E

= 


�� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��<� ;G<�- GI�n<�� +� G7�<g :<7� {^|87/ A7�8��/ �r ,���  :<^- A<7.Mu� �.<B�7/
 G<@��1 ,<�@ w2�<3 �<�� d� �M<� A<n^� A�,� E�� �7 ��8�^�+ ,�9�7� �[c� �� Lc

�9�7����e/ _ J.*,7�@ ' 
���e/ A�/T ���/T ,�Bn^7 /6@��� ,v/ ��Z@ �8��O ��1 ��+ : ��/,<� J.MO G7 x.u� d

��.n�+ G[B0 �[1 A�i* ;��,0��87/' 
 ?.��I ��,987/ J/.c� ��� ;L3/+ A�,97/ J6@ ,�- ?,987/ J�c :7� �7��7/ �o0+

 �8� ;Y��; ��V81 ~�7 �7��7/ ��V�+ ,��,��V� �9�\I �<Mc A<�,97/ J6M� �� ���7/
 ,J�<87�@ d� D�,<� d /�<> ��/�<�� �<97 �<��1 �976<M@ �<� �9�<�+ ,G^��+ ���e/ _

J�c m1 _ lE.87/ :^- A��- ~�7 J�87/ 2/,��+' 
 _ A<M;T d ,?,<987/ L<^V7 �<B�7ZI �<9^@�O G<@ ,|V�+ A�,97/ �,�+ J�87/ J6M� ,O+

 =M�7/ mMO �81 ;��0,7/U �.^87/ ��/,� Y��;+ ~O.V87�1 ' 
−?,�[7/ J�O  : :7��I G7.O%�.^<��87/ D<3�� �<@ l���<�� & G<��T :<^- �8�[<� m<�

GI�n� J,M�I+ ,A�,97/ G-,HI �� ?G7.O+' 
−?x/�7/ J�O  : �� X76<@ wE/T�+ ,E�<7/ wx.3+ J.MV7�@ �bI �7 ��� :^- A7dE G��

��8�^� ��; �97 fin��' 
−=<@��7/ �@/ J�O  : ~�<V^@ �<^�3 �<80�+ _ �<� :<^- A<��- �<�ET +� A<�,97/ J.<MO

 G<@��1 _ �<97 J�<O G0� ;�9[B0%��8^[<� (.<I�+ =<^- /.<^�I d� & G<�� m<MVI d /6<�+
A�,� G�- 6*�I d+ ,A�,�' 

 =<� �<80�+ ;m�M[<@ A<�,97/ J.<MO �<� A���i<7/ _ T�<VI ?6<7/ 5�<M7/ �� /6� ~�7+
m\I d =�7/ l.>�7/ .� J�87�@ �\7/ D�@+ ,l.>T' 

��+J�c m1 :^-+ ,,c/+ m1 �� lK��3 ���� m�/.�7/+ LM\�^7 AV^�87/ A�,97/ �' 
−=<<M`�V7/ J�<<O  : :7�<<�I G<<7.O%A<<�,r �9�<<7� A^<<��� (�+ & �<<��o0 �[<<c �<<� /6<<�
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 ,J/.<<��/ �<<� ~��<<B0 �<<9�� G<<��-�+ ,A<<�,r m<<3�7/ /6<<� 5�<<3� (� ?� ;����@,<<I+

A<<n^887/ T.�Z<<@ G<<�^- 5�<<;�+ :T� �<<�+��0E �<<n^� ��<<1 ��<<� G<<�� �<<�^8-+ J�<<87/ Y�<<g
 �� �<�7 =<FM��� ,��,<7/ �<�� _ �<��xd+ J�<87/ G<g�� �<7 �<�M0 ��1 ��+ ,X7N L[\@

�9^�|BI _ ���7/ �b1� A8�o- A�,r G�7� �b�M� ,G��E :^- G�M�0+ G@ ���0' 
−���c .@� J�O  : �g�7/ :^- J,� �97.MO ��+ ,��/,97/ J.MO �.^87/ lE�- �0�1 �87+

 �<7�O ,AB7e/+%�9�<7� A^<��� (�+& �<�T ,G<�� �<�+ ��8�^<� :<7� ?� ,%A<�,r& ,
�89M� A�,97/ §B7 2�3+' 

 J�<<c �<<�+ �<<9^�c �<<� /+�<<1N+ ,A<<gT���� A@��Q<<� d/.<<O� �<<9����I _ /+�<<1N ,<<O+
G@ �^-� v/ �� �9^�T D� G��1+ ,A�,97/ G�7� �^�+ ��c ��8�^�' 

T.<<>�- �<<@/ J�<<O :�^[<<7/ L<<0�3 A^Q<<B� �<<9��T �<<97 w,<<@� ,5�<<\7/ L<<0�3 :<<^- 
 �� J�8�c/ �9�� 5�\7/ A��� �� /T���*/ ��8�^� A�^� �\I J.*,7/ �� lTN�c+
 2�<V7� ��8�^<� A�^<� �<\I J.*,<7/ _+ ,G<�7� ZM<� A<n^8� ��|<�� ��8�^<� �|���
 �9���,<<� _ ,<<�,3 X<<^� ��|<<I m|<<\� ��7�<<\7/ �<<1 _+ ,G��|<<I _ A<<n^88^7

M` l)H@+ ��T��7/ ,�/.> ���V@ �8^�� ���<�; A<n^8� _ /.��|I /N� �.^87/ D��
 A<<��/ 5�<<V0/ �<<� �9<�.B0 ��<<��8`/+ �9\7�|<<� ���[<<� �<� :<<7� �<<9��o0 /.<M^V� ��
 �<� J+Z<� ,A<89� ªE/.<\@ J�F�<>d/ {�/.<7 +� f�Q<7/ a�<� _ �9�<^- A@.^F87/
 J/x }<<�c �9M0�<<3 �<<� D<<O.�� �<<�H7/ �� �<<n\7/ _ /.0�<<1 ��6<<7/ 2�|<<O� G<<0.^�B�

^[7�@ ����^� �<9�^- ��[<I �<0�1 =<�7/ �o�<7/+ ��0/.<V7/ �.7,<M� �<4 ,,<�,u7/ ���
 X<7N+ ,�0�<F�+ =M<�+ L<��HI �� 6*�/ .^H� �� l.�- ��+6*� /N� ��Z� ,A7+,7/

/E�[� ,>�' 
��D����
 �
�: �@�3� :}��+,[<�� A<��O /.^*E /N� �.^87/ �� �7�O{ �[<B87/ J�<O ,

$h : L<<<��H�7�@}A<<<7N� �<<<9^�� lK<<<-� /.<<<^�3+{j�� ,=<<<� : ,�<<<���@} X76<<<1+
= 
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�.^�B�{' 
 �@'D�
 �
�$:h ?� :5��n7/ .^���jJ.<VI ,J��V7/ ,��I d ��Z1 , : ���<�^I�O .<7

 /N� �.<^87/+ ,�<0/�O �.^*,<� 6���c+ ,�97 AM^F7/ �.n��+ ,l,��@ �9�^- AM^F7/ ���
 �� L<<3.� �<<� T�Mn�<<�d/+ A<<M^F7/+ .<<^�7/ �<<� ��,<<�- �� ;��+,[<<�� A<<��O /.<<^*E

Z@ /.n�B� ,?.<��87/ E�[<�e/ E�[<�e�@ �<�� E/�<87/ ~�<7+ ,��.^*,<� =<�7/ ,^M7/ m�
=��� : �[<B87/ G�7� T�>� �� E/�87/ ,�b� ��*�/ E�[��@$ ,L<��H�7�@ E�[<�e/ 

 ~�<7 ,�.<^87/ �<� 2�<�c m<O� �<�� ;�<o-�+ ,>� .� /N�� ���T.98u7/ T+E 2�3+
 ~�7 ,�T�i7/ �� .�+ LH��� ��[0e/ ,u�� ,m�� �97 �/�<>� �<� d+ ±87/ ��

 �<81 ,2d�� ,[B� �8� �b1� �+,[B�� ,l2+�� d+ ��E ��,�- ~�7 �9M7�F� ,���7/
��.^*,� =�7/ E�M7/ _ ����;+ �+�7/ L��HI _ ,��i� .�' 

H�$�: }�9^�� lK-� /.^�3+{ �+,@ ��.�,H�[� +� ��.O¤[�+ ��+��Z� ,����@ 
�� �^@� �� /6�+ ,��O¤�/ d+ ���A767/ �� �.n� ' 

�97.O+ :}�9^�� lK-�{ Y�<u7/ :<7� E.�I +� ,X^87/ :7� E.�I lK�7/ Y6� �0�1 2/.� 
 �<8�� A<8^n7/ �<97 �� ;lK<-�/ :<^- �.�^[<� ���� ,�0��c� �^�7/ :7� +� ,��i7/+

�9�^- 5�\7/ :cT �.n�� ,/.�K� �4 5+�\7/ Y6� /+�@E ��67/ �9� ,�M�' 
H�$�: }�.^�B� X761+{6� m�  +� ,�<97.V7 �V�,|<I :7�<�I+ G0�\M� v/ ��1 �� /

 �� :7� wT�>� �4 A��- l,-�O w�1N ���/ J+� _ �.nI+ ,G7 /���VI �9��1 �� .�
�<<7�V� ��8�^<<� �<<� G<<�O.�I :}�.<<^�B� X76<<1+{?�  : ��6<<7/ 2d�<<� m<<�B� X76<<1

?5��n7�@ /.^�T� 
 �[B87/$ l,<-�V^7 /�<��VI X<7N �.<n�+ ,�9��1 �� G0� ��� �<��1N =<�7/ :} ��

��+,[<�� A��O /.^*E /N� �.^87/{�<7�O �<4 ,��<- /6<� �� ; :}�.<^�B� X76<1+{ 
YE.�3+ ��8�^� J�c :^- �97 �V�M�I+ l,-�V7/ Y697 /���VI' 
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 v/ ��1 �� ��Z@ ��^O /N� ����?� ,AB0Z�[� A^8u7/ �.n�� , : ,G<�7�O �� T�V� v/ ��

+,[�� A��O /.^*E /N� �.^87/ �Z@A7N� �9^�� lK-� /.^�3+ ��' 
�97.O+ :}�.^�B� X761+{ 5�<�n7/ �� D<� ,D<8u7/ AF�|@ w2�3 f�1 } �<� G<0�

��8�^<<�{ E.<<�3+ ��<<MI� �<<� G<<7 ,<<@ d X<<^87/+ ,X<<^� ��8�^<<� �� �<<��- �<<�� ;
�<7�O /697+ ;�/.-�+ :}�.<^�B� X76<1+{5/�<-�+ , :}X76<1+{ − �<� �<b1� �<�+
 .<<\0 ,�k�<<V7/ _ �Z<<I}/ 5�Q<<� X76<<1J�<<b��/ v{h ,<<-�7/ :��j,− �.<<7.V� : ��

 �<�/ :<7� ���Q<� �<V^�� d.<�B� L|<0 m<\� _ D<VI ���+ ,mb� :��8@ ��� ��n7/
?� ,lT�>e/ :�.^�B� m�B7/ X7N mb�+ 'G7.O+ :}J�<b��/ v/ 5�Q� X761{?�  :

 m<\� _ m<b� :<��8@ �<�/ �<�� ��<n7�� ,J�<b��/ v/ 5�Q<� 5�Q<7/ X<7N mb�+
�� :^- L|0A<��/ ��,<VI �.n�� ,lT�>e/ ��/ :7� ��Q� �^�� J.�B� � : m<b�+

w�1N ?67/ m�B7/ X7N ��^O /N� �.^��+ ,�.^�B� : T�i<87/ ��<� �<^�� J.<�B� �<��
:7�<<<�I G<<<7.O =<<<B� ,A<<<��/ ���[<<<7 �M<<<���� /T,|<<<� �.<<<n� G<<<�7� :} m<<<�B0 X76<<<1

����u87�<<@{h w���|<<7/ :��jJ.<<V0 , :���u87�<<@ m<<�B0 m<<�B7/ X<<7N m<<b� ?� ,�
}J�b��/ v/ 5�Q� X761{?�  : :<^-+ ,J�<b��/ v/ 5�Q<� 5�Q<7/ X<7N m<b�

~V� /6�' 
:7�<<�I G<<7.O :}A<<�,r �9�<<7� A^<<��� (�+{ 5�<<�n7/ �<<�2�3 �<<87 ,,A<<�1N l��<<87/ Y6<<� 

�7�O : ��0,<7/ ,<��� �<3T ��<1 ��<� ,A<�,� G�7� m�TZ� ,m3�7/ /6� �\��� �� ,�T�
,J�<<�V7/+ 5+�<<\7/ ��<<I+ A<<�,97/ G<<�B1 E��<<� G<<0�� �<<*k /�<<�� ,<<��� �<<3T ��<<1 ��+ 

�7�V� ,=1N T�M�*/ X> �@ /6�+ ,A�,97/ :}A�,r �9�7� A^��� (�+{ =<� �<�M`+ 
−m�^O mMO ��^O �81− 5�\7�<@ �9�^- /+T�>� ±87/ �� ;±87/ G@ T�>� �� ��gT �� 

N E�<I �<7 �<9�n7+ ,,�,i<7/ �Z<M7/+ l.V7/ �� ��,�- �� 2/,@�@ X7N+ ,J��V7/+ ,X<7
��8�^� �\�8I �� wE/TZ�' 

= 
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H�$�: }�9�7� A^��� (�+{mVI �7+ % :G�7�& �/.<-�+ E.<�3 G<7 X<^� �<�^O �<81 G0� ;
´/.c+' 

HPP�$�: }�.^<<��87/ D<<3�� �<<@ l���<<��{% l���<<0 & �<<0�1 ��+ ,T�<<o�0d/ �<<� �[<<�7
?� ,T�o�0d/ �� �.nI �� A^8�\� :=<��� ,�<o�7/ �<� �<9�n7+ ,l�<o��8� : ,<�@ �<o0�

 J�<<�T�A<<�,97/ : /6<<� _+ ,A<<�,97�@ �9^<<�T �<<� �.^<<��87/+ ?�.^<<��87/ D<<3�� �<<@
 �r �^�T� �80�+ /,c/+ �r m��I �7 ��� ;A8�o-+ l��M1 A�,97/ Y6� �� :7� lT�>�

A4�4 D8u7/ mO�+ ,A-�83' 
HP�$�: }�.^<��87/ D<<3�� �<@ l���<��{?�  : + ,G<@ �.<<�3�� 2=<> ?Z<@} D<<3�� �<@

�.^��87/{<@ AV^��� =� m� % l���0 & <@ AV^��� +�%D3��&? 
%�� & ,�<u7/ ��<c D<� �<9B7� :<VMI A7.�.87/ �� ;A7.�.� �[�7+ A���9B��/ ���

G<7.V1 ;�6<\I A���9B��d/+ :}�.72�[<�� �<-{h Z<M�7/ :�jX<7.O .<\0 _ �<n7 , :
%J�O �8- J+�[� .� &G7.O _ /61+ ,f7�/ �MbI :}�.<^8�I ��<�1 �8@{h l,<��87/ :

���j�/ :VM�� ,G7.O _+ ,f7 :}D3�� �@{ <<� ,f<7�/ �6\I %�<� & A���9B�<�d/
J.<V0 /6<97+ ;�<9B7� �6<\I �<3 ��c �9VM� /N� :}D<3�� �<@{ T+�<u87/+ T�<u7/ 

 <@ �^���%D3�� & <@ �V^��� �.n� �� {^|� d+%l���0 & TT.9i87/ l,-�V7/ :^- 2��@
1 ��9B��d/ m@ ,lT/,|7/ G7 ��9B��d/ ��/ �� ���.\�7/ ,�- +� �8<�/ ��1 2/.� G^

 G<�� G<^MO �� m8- .7 G0� ;G�� G^MO m8�� �7 lT/,|7/ G7 ��1 /N�+ ,lT/,|7/ G7 ,���c
J.<<V�� G<<�^-+ ;G<<^MO ?6<<7/ m<<���^7 lT/,|<<7/ �<<0�n7+ ,lT/,|<<7/ G<<7 ��<<1 �<<� :} �<<@

D3��{ <@ �^��� T+�u87/+ T�u7/ %D3��& <<7 A<V^�� �N� A<^8u7/ �.nI+ ,%l���<0 &
_ =9� m8�7/ �-L|0 m\� ' 

 �@'D�
 �
�$:h }�.^��87/ D3�� �@{ �<n^� ��<1 �� ,��ET +� A�,97/ J.MO �� 
�9^MV� �7 ��M0 +� ,�9^MO'j 

= 
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 �<7 �<�M0 ��<1 ��+ ,mMO �n^� ��1 �� G0� :^- G�,-+ A�,97/ J.MO m�\� �[B87/ �.1

J.<V0 �<n7+ ,G<�^- m�7E d /6� ,mMV� :<�,97/ m<MV� G<0�� J�<�V7/ ,<��� ��<1 /N� G<0� ,A
=��� : d J�<�V7/ �� ;A<�,97/ m<MV� G<0�� ,�<V� ?E�<� D8` Y,�- m3�7/ /6� ��1 /N�

 �.ni<87/ �,<�+ �<9^MV�� ,l�<g�c A<8��; A<�,97/+ ,d �� G<7 G�MO�- �.nI m� �^��
 ��.1+ ���e/ :7� l.-,7/ .�+ ,�*k /��� ,��� �80�+ ,��0,7/ ,��� d ��1 /N�+ ,G��

�.8^[� ,J+�/ _ J�O �81: }��8^[<� (.I�+ =^- /.^�I d�{h m<8�7/ :��j G<0�� ,
 m<MV� �� �<n8� d ��<�e/ :<7�+ v/ :<7� .-,<� ?6<7/ �� ;A<�,97/ m<MV� �7 6���c

/,@� G�7� �-E �� 5�[c :^- A�,� ' �<� ,/6<r �<^-� v�<� �9�,<-+ l.M�7/ A7Z[� ���+
 �[<B87/ J�<O �<8@ �Ku0$J.<V0 m<@ , :�<� ,Y)<�HI �� ,<��I �<�� �<�0E ,<��� ��<1 /N

 d A<�,97�� /.8^[<� �� ,<��� �<80�+ �<�0E ,<��� d ��<1 /N�+ ,�<97��O �<� G��8I A�,97��
G��8I' 

 �@'D�
 �
�$:h �<4�0�+ /T.<1N ��,<* �^<�TZ�j �<4 ,A<�,97/ �[<B87/ ��<M� ��/ ,
J�Oh : �n[<�+ ,��/.u7�<@ �<^n� �<3�I+ ,L�6<7/ �� A�M7 A��8[8*+ ,A�.[7�@ �B7�

��;+ /)�-+5��n@ J.�T D� X7N 'j 
J.V0 /697+ ;G�^- m�7E d /6� �����7/ : �<�)1 :<^- J,�+ ,X> �@ l��M1 A�,� ���

 �<- /ET/+ ��1 ��� ,G@ �Ku0 d /69� ���/ /6r �9����I ��� ,A-�83 /.^�T� ��67/ ��
56nI d+ �,|I d =�7/ T�M*�/ �� G0�� m��/��� =�@' 

 ��8�^� :7� ,�,97/ ���� ,O+G7 J�O ��8�^� �� ;)H7/ Y)H� :} �<4 �9�<7� G<V7Z�
�.�3�� /N�� �o0�� �9�- J.I{h m8�7/ :��j �V��/ :�c =V@ ,�,97/ �� ���o7/+ ,

 �[<B87/ J.<V� ,A<�,97/ J�<�T� :<^- �V�<�/ ,<O+ ,2=> :^- �����$h : ��<�Z�
��Z� ,)H7/ Y)H� ��8�^� :7� ,�,97/j?� , : ,��8�^�hL�6<7/ w�<�M7 5�QI �� 

 �<���c G<7.c /.<�M� ��+ ,�0/,<�� �<�/�� A�[<I :<7� G�<g.� �<� �[MI ��+ AQB7/+
= 
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 �<u7/ Ed+� D<� �<\M7/+ )<7/ 5/+E �[<cZ@ :I�� ��+ ,AQB7/+ L�67/ �� ���i�
G7�8>+ �/,�87/ ��8� �-'j 

�� L�/�F7/ �� =�+ ,m�7E �9�^- ~�7 �[B87/ ���1N =�7/ 2��>�/ Y6� m1  �.<��
 �Z� ��+ �[B87/ :^- :<^- m<�7E A<��/ _ ~�7 G0Z@ �^�7/ D� ,�^H� G0� :^- ,�r

 A�[<I :<7� G<0�n� �<� �[<MI AQ<B7/+ L�6<7/ �.<^�u� �<�� ;�<O�`� A7Z[<87/ Y6�
f|0+ .^�1 m�87/+ ,A�[I _ A4�4 ;��� �+�i-+ A�M� ?� ,��/��' 

 �@PP'D�
 �
PP�$:h }2�<<3 �<<8^�{ G<<-�MI� G<<��+ A<<�,97�@ J.<<��7/ }��8�^<<�{j ,
+ L|�7�@:��8@ 2�3 : :I�h}J�8@ �0+,8I�{'j 

 �[B87/$J�<O h :G<-�MI� G<��+ j ;A<-�83 �^<�T� �<�� :<^- J,<� l��<87/ ��<1+
G7.V7 :}�.^��87/ D3�� �@{h m8�7/ :��'j 

:7�<�I G7.O+ :}��8�^<� 2�<3 �<8^�{ �16<� �<7 G<0�+ ,,<c/+ =��<u7/ �� :<^- J,<� 
�� �.^��+ ,¤�[� .9� m-�B7/ �16� �7 /N�+ ,m-�B7/% 2�3 & E/�<87/ ��<1 .<7+ ,E�B�

J�V7 A-�8u7/% :��8�^� /+S�3 �8^�'& 
��8�^� J.O+ :}J�8@ �0+,8I�{ D<8u0 f<�n� ,A<-�83 L<`�H87/ �� :<^- J,� 

?2��>�/ Y6� ��@ 
 ?6<7/+ ,~�<�T �<97 A<-�8u7/ 2d�<� �.<n� ,/,<3 ��[<@ 2��<>�/ Y6<� ��@ D8u7/

<�-�83 G<��+ ,~���<7/ .<� A<�,97/ �,O+ ��8�^� L`�* :<7� �,<VI ?6<7/ T�|<� ,G
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G^�� X^9�+& J.V� ,$h :?� :�91�� +� �91���j��I2/�<V7/ :^- ,% :X<^9� &
 �� ;��<<�� ?�%X<<^9� & �<<�%X<<^�� & + ,=-�<<@�7/%<<^9�X & ,=<<4�b7/ X<<^� �<<�

= 

��� 



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

= 
J.V0 X767+ :m�B� �x+ :^- G�� =8�87/ T,|87/ ��� ��4�4 m�B7/ ��1 /N� : X^�

��<<V� ��<<O ,X<<^9� ' �<<�/ �x+ :<<^- G<<�� =<<8�87/ T,|<<87/ ��<<� �<<�-�@T ��<<1 /N�+
J.V�� ,J.�B87/ :J.VI+ ,X^�� �� X^9� :J.<VI+ ,��<O� �<� ��V� : ��<V� �<��� ��<O

_ ���c .@� J�O �8^b� ,���A�8�I �@/ �1N  : 
 ���-�> �|0 _ A�8�I �@/ ��O… �Q� �|- N� ��I ,�� ��V� 
J.<VI ��,<�- �n7 ,���V� ��O% :��<O� &J.<VI : �Q<@ ��<� ��<V� ��<n87/ /6<� _ ��<O�

mVI d ,��87/ : ��<1 /N� =<8�87/ T,|<87/ �� ;.<\�7/ _ A<�+��� l,<-�O Y6�+ ,��V�
N�+ ,J.�B87/ ��/ �x+ :^- .9� =-�@T �� m<�B� �x+ :<^- .<9� =<4�4 �� ��1 /

X^9� mb� m�B� +�' 
 �@'D�
 �
�$:h �9^�O �� ?T,0 ��j �<8� ,{�\|@ ~�7+ 561 T�n0e/ /6�+ ,

�97.V� Y.^�O ��67/ �� /.�/E :}G^�� X^9� �0,9> ��{ ;A<�T.I G�� �n7 ,561 /6� 
�.<<7.V� �<<�� :/.7�<<O /6<<97+ ,m<<�B� �<<7 ,��i<<7/+ ,�<<�^�� m<<@ �0,9<<> �<<� :} �<<0�+

�.OE�|7{' 
 A^83+}�.OE�|7 �0�+{ +� �9[B0� �- G@ �.��/,� ?67/ �97.O A^83 �� =� m� 

�97.<V7 �<��VI =� :}G<^�� X<^9� �0,9<> �<�{ �<- ���,<^7 Y.<7.V� �<7 �<�� =<��� ,
�97.O m� =��� ?�9[B0� :}�.OE�|7 �0�+{ /+,<1��7 =7.<^7 G<0.7.V� �<� A^83 �� 

- 56n0 �7 ��0�+ �0,9> �� ?=B�7/ +� ,�<3+ /6<� ,�0,9> �� ��0� �.OE�|7 ��0� ,�n�^
:<<��87/ �� :}G<<^�� X<<^9� �0,9<<> �<<� G<<�7.7 �7.<<V�7 �<<4{��M<<7 �9Q<<�@ J.<<V�  :

?,9i0 �7 ��0Z@ �.OE�� ��0�� ;l.*e/ �9�� /.��8`/+ 
��7�<8�c/ /+�<1N �+�[<B87/ �80� ,/6�+ /6� m8�\� : A<^83 _ Y.<7.V� �� �8�,<c�

�� =7.7 �9[B0� �- �9-��E A^83 �.n�� /6� :^-+ ,{7}�.OE�|7 �0�+{ /���VI 
�97.V7 :��,<V�7/+ ,G<^�� X<^9� �0,9<> �� : �1)<H0 �<^� �.OE�<� �<0�+ �0,9<> �<�

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

:��87/ �� +� ,2=i@ :}G^�� X^9� �0,9> �� G�7.7 �7.V�7 �4{ /6<� �<�^O /N� �<\0+ 
<<> ��[<<7 ,��[<<B0Z@ �<<�n^�� �<<��n7+ ,X<<^987/ �0,9<<> �<<� �<<�0� �.OE�<<� �<<�0�� m<<@ /E.9

�.^-�<<� , �<<8� d�+ ,�,<<VI �<<81 A<<�T.I A7Z[<<87/ /6<<�+ ,,��i<<7/ �<<�; m<<-�B7/ ��
 �9Q<�@ :<^- �<��/ �9Q<�@ �.<9� �<n7 ,�<^@� m<@ ,,9<> ,V� m�� �� �� �.^�87/
 �9Q<<�@ �<<V^� �9Q<�@ :<<^- �<<��/ ��.<9�7 �<<n7 ,2=<<> �9[<B0� _ �.<<n� d :<�c

�Q�@' 
m��\7/+ :2d�� ��− v�@ N���7/+−  /+E/T� ���I� G0� ;�n� .�+ �n�87/ m�B7/ /6�

 ,<c� /N�+ ,2+,97/+ �.n[7/ Dg.� m�^7/ ��� ,�+��i� d }�c �� G^��+ {7�|7
 f<^�*/ T�<Bn7/ 5�<c _ :<�c /6<97+ ,/�<n�+ /T,<; X<7N T�<� ,<c� :^- �,�-/

?x.u� d +� T�Bn7/ ���MI x.u� m� 2�8^�7/ 
J�O+ ���M�7/ D�� �� 2�8^�7/ �8� : �� �n8� d ,�.8��<0 �+T�<; �<�+ T�Bn7/ m�V0

/6� _ }\@ ���\I :7� £��\I A7Z[87/+ ,X7N x�3� �� �9��+' 
m��\7/+ : m<�^7/ _ G<^��+ {7�<� :<7� 2d�<� �Z<� �� �<n87/+ T,<F7/ �<� /6<� ��

 v/ J.V� /697+ ,��.��M��� :}/�n� /+�n�+{h m8�7/ :��j' 
�@'D�
 �
�:h }/+�n�+{ X<7N _ }/�<n�{j + ,}�<n�/{ �<� �.<n� ,�<0��c� �<n�� 

?� ,��o��7/ ��n��7/ l,��� : m<�.�7/ G0Z@ �9Q�@ Y�[� �n87/+ ,�8�o- /�n� /+�n�
 �80�+ /�n� :8[I d l���o7/ 5�M��/ �� ;�|H7�@ ��V�e/ :7� A�BH7/ 5�M���@

A�B* 5�M�� =�' 
X<<7N A<<^@�V� _ :7�<<�I+ G0�\M<<� v/ J�<<O :}/�<<n� /+�<<n�+{?�  :<<� �<<o-� /�<<n� �

 �[<<B87/ J�<<O ,���<<n�$h :�9�@.<<V- m<<�u��@ ���<<��x�3 ?�j �<<n87/ �[<<B� ,
 ��Z<� }<�c �<� l/x�u� ��� ;lx�u87/ �� �*� �n87/ �� {�\|7/+ ,l/x�u87�@
 ,:7�<�I+ G0�\M<� v/ �<- �<n87/ AB<� X76@ D�,� �� �[B87/ E/T� �n7 ,�x�u87/
= 

��� 



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

= 
/ �� A<<-�8u7/+ A�[<<7/ m<<�� ,<<�- 5/.|<<7/+ ,l/x�<<u87�@ Y�[<<B� �� x.<<u� d �<<n87

 _ G<@ :7�<�I+ �T�<MI v/ f<�+ D<��8� d G<0�+ ,AV^�87/ lx�u87/ :��� :7� ��\�
 2d�<<r �<<n87/+ ,�<<�N )<<��� G<<^\� �<<�; _+ ,�c,<<� )<<��� G<<^\� _ �n87�<<� ,G<<^\�
 A�[7/ m�� G�^- ?67/ A7Z[87/ Y6� _ {�\|7/ /697+ ,�8�o- �c,� )��� ���1�87/

7��I v/ �� A-�8u7/+J�<V� �<� ,��<`e/ :^- d ,�n87�@ f�.� : : ;�1�<� v/ ��
�<80�+ ,�6<7/ AB<� �8Q<�� ��`e/ :^- G0� J�<V� : �<8@ +� ,G<@ �<n8� �<8@ �1�<�

�,� AB� �.n� 6���c+ ,�n87/ �\�[�' 
��[O� A4�4 :7� �[V�I w�B|7/+: 


^"PP#<: D8[<<7�1 ,��<<`e/ G<<3+ :<<^- v A<<�@�4 Y6<<9� ,J�<<c m<<n@ :�[<<c w�B<<� 
+X7N GM>� ��+ lT,V7/+ l��\7/+ �^�7/+ �|M7/' 

A�0�b7/+ : v/ YK<�� Y69� ,J�c m1 :^- 2.� w�B� +� ,J�c m1 :^- �V0 w�B�
 ��<87/+ w.<87/+ :<8�7/+ m<9u7/+ 5.<F^7/+ �<^o7/ m<b� ,J�<c m<1 :<^- �9�-
 �<9�- v/ YK<�� Y6<� ,X<7N GM>� ��+ ,���7/+ �.u7/+ X��i7/+ ��x.7/+ lEd.7/+

J�c mn@' 
Ab7�b7/+ : d Y6<9� ,J�<c _ �<�N �.<nI+ J�<c _ �c,<� �.nI ,��93+ w/N w�B�

m<b� ,��<`e/ :<^- G<�- :B�I d+ ��`e/ :^- �r v/ f�.� : �/,<H7/+ �<n87/
 G�- :B�I d+ ,J�c m1 :^- �r v/ f�.� d Y6� ,�97�b��+ A��H[7/+ 2/K9��d/+

+ ,d�81 �.nI }�c �r f�.� m@ ,J�c mn@ J�<O ,�|<V0 �.<nI }<�c G<�- :<B�I
:7�<<�I v/ :}�9�<<� v/ �H<<� �9�<<� �+�H[<<��{h A<<@.�7/ :�
j:7�<<�I J�<<O+ , :} v/

��,8�+ �r ¨K9�[�{h l�VM7/ :��j:7��I J�O+ , :}�9-E�* .�+ v/ �.-E�H�{ 
h2�[�7/ :���j:7��I J�O+ , :}v/ �n8�+ �+�n8�+{h J�B0�/ :��'j 

H�$�: }�+��i� d ��+{ �<� �<97 ��<� m<�+ ,���<n� A<MO��@ �+��i<� d �� =��� 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 d ,/6<r d+ /6r d �+��i� d �9� ,�r v/ �n8� f�1 �+��i� d+ ?d �� /+E/T�
�<<�� ;�<<r v/ �<<n8@ d+ ���<<n� A<<u���@− v�<<@ N�<<��7/+−  ,A7�Q<<7/ _ �+E�<<8��

<� �|<�+ ,�|<M� �<� :<8�� A7�Q<7/ _ �E�8�� ?67/ �� L7�F7/+ /6<9^� ,D8[<� �
J�<<O :}�+��i<<� d �<<�+{G<<7.O _ A<<^8u7/+ , :}�+��i<<� d �<<�+{�<<� �<<9^\�  

 _ +/.<<7/ �<<� J�<<c 5/�<<-e/}/+�<<n�+{G<<7.O _ �+6<<\87/ ��8Q<<7/ �<<� +�  :
}/�n� /+�n�+{ �r =��� }�+��i� d ��+{' 

:7�<<�I G<<7.O :}�o0�<<�{ =<<M�^7 5�<<�H7/ U =<<��� ,G<<@��* {|<<� �<<87 +� ,d+� 
}�o0�<<�{��  +� L<<`�H87/ �<<9}�o0�<<�{ ��,<<��O+ A<<��/ Y6<<� ��T .<<�+ ,,<<8\� �<<� 

�Q�� A�±7 �@��* G@��* �.n�� ,�9����+' 
}���n� AMO�- ��1 f�1 �o0��{ :}f�1{ <<7 AV^�� ��9B��/ ��/ Y6� %�<o0/ & �<-

J.<<V0 /6<<97+ ,m<<8�7/ : �98<<�/+ ��<<1 A<<^83+ ,��,<<V� ��<<1 )<<* L|<<�7/ �<<9^\� ��
 J.�B� L|0 m\� _ ��)*+ <7%�o0/'& 

H�$��: }���n� AMO�- ��1 f�1 �o0��{ /N�<� �<o0/ =<��� ,2=i<7/ LV�� �� AMO��7/ 
 �<��/ �<� ���<n� LV��}���<0��E �<0�{ �[<B87/ J�<O $h :���<�n^��j �<9��+ ,

��I2/�O : lK<897/ {�<�}���<0��E �<0�{ ���[<1+ ,"���<0��E �<0�" =<9� ���[<1 �<�� ,
:7��I G7.V1 :} T6<0+ =@/6<- ��1 f�n�%�� &l,<c/+ A\�<� �9�<^- ��^<�T� �<0�{ 

h�8V7/ :��− ��j A<MO��7/ Y6<� ��<�M7 AB0Z�[<� �[<n7/ l2/�<O :^- �.n�� ,} �o0�<�
���<<n� A<<MO�- ��<<1 f<<�1{ 2=<<3+ ,A<<MO��7/ Y6<<� :<<7� �.i<<�� ��/ ��6<<7/ �Z<<1 

A^8u7�@  �97 �0��@ A�������d/}���83� �9�.O+ ���0��E �0�{ {�<B7/ l2/�O :^- ��� ,
���@ =9��9�� J,@ ,AMO��^7  : �<�� +� ,���<0��E �<�0� ���<n� A<MO�- ��<1 f<�1 �o0��
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O �+�<V� A@.V�7/ m�u�I �n7 ,��@6n� /T�B1 /.0�1 ��� ;A@.V�^7 �.V\�[� �9�.
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H�$��: }/.<��k ��6<7/{ �[<B87/ J.<O h{7�|<@j5/.|<7/+ ,�<o0 G<�� , : ;v�<@ /.<��k

 :7��I v/ J�O �81 ,G�� ��+ �\7�� m8i� �� m3�E.� lT.� _ :} �\7�� ���u0
= 

�	
 



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

= 
G�� /.��k ��67/+{h E.� :��jJ.V0 m@ , : L<u� ��[<7/+ l�|<7/ G<�^- �\7�� ��

 ���<� ��[<7/+ l�|<7/ G<�^- J.<��7/ ��<1 /6<97+ ,J.<�T G0� G[B�@ ���� �� G�^-
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7��I J�O+ :%��87��7/ �� �/�167/ �.IZI�'& 
− :7��I G7.O %�.^9uI �.O ��0� m@ & Ai<c�� �<�Z@ ��^��u7/ m�� �.^�BI E/T� �^O

 /.0�<1 =<�7/ A<0�u87/+ A��B[7/ m9u7�@ E/T� +� AMO��7/ �.^9uI +� X76@ �n8^- D�
�9�^-' 
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−=��V�i7/ J�O  : �9�<� m<�3+ 2�[�7/ �97 �^* v/ �� ;,\7/ lx+�u� �/��e/+
 ,2�[<<�7/+ J�<<3�7/ _ l.9i<<7/ L<<1T �<<80� v/ �� ;l.9i<<7/ �9�<<� L<<1T+ ,J�<<8u7/
 �<0�1 /N� l��<87/ �� ;��[<0e/ �.0 :VM�+ m����7/ DV� �� X7N _ �)n7/ A8n\7/
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 �<7 ��<1 �� m<3�7/ X76<1+ ,�Ek =�@ m[0 D�V0�� m�B7/ X7N �- 2�[�7/ ���8�7+

/,@� m�B7/ X7N mMV� d m�B7/ /6� l.9> G�� L1�� 'v/ m<�u� J�<3�7/ _ l.9i<7/ 
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−=�.7�/ J�O  : :7��I G7.O%�+�9��� ��0� ��� & �8Q<�� G<3+ :^- ��±7 m�^�I
 �+,��+ T/6O�/ �- +� ��7���� �- YK��7/+ �9��7/ �.8-K� ��0� ��� ?� 2/K9��d/

���<o7/+ ,�9�<� ~�<7 �<� T�<9��@ �.<B^n�� ��+ /T6O ��^�� T,<� 5/.<u7/ /6<� �� 
 Go-/.� LI/�� �� l��*�/ l�87/ _ �9�-³ G<�- T,|� �7 G0� d =9�7/+ ����@ 
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- �97 /2ET �0�1 �<0�n� ,A<\�MV7/ �97�<��Z@ ���<gT _ ,�9�V��<` :^-+ �9��E :^
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�97 A�/�1 d ��[7/+ l�|7/ G�^- v/' 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
%���@�F7/ &?� :��97/ _ ��O�M7/ �� 
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 G7.O _ �.0 l���/+ =� �b� �97 v/% l��<�/+ �.0 l���/ /+�B1 ��6^7 �b� v/ 5�g
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J�<<n�7/+ 5/6<<�7/ GMc�<<� �\�[<<� ,%1 �o0�<<�f<<� & �<<�� �<<9�7� J+�<<� =<<�7/ J�<<\7/

 5/6<�@ m|<�87/ m�Z�[<87/ 5/6�7/+ ,J�n�7/+ T��,7/ .�+ ,�9�MO�-+ ����u87/
l�*�/ 'G7.O :��� /6�+% :����u87/ AMO�- ��1 f�1 �o0�� & �� G<V^* v/ �.<H�
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 �[<�7 �<��+ ,�,<�I �<7 �<��+ ,lE.<3.� lT�<u\7/ X^I �� ��@ �4 ,m�u[7/ lT�uc
J�<O }<�c �<9^�� mb� �.^�B� ��67/ ��87�o7/ �� ,��M@% : lT�<uc �<9�^- �<0����+

E.Q�� m�u� �� ',��M@ ��87�o7/ �� =� ��+ X@T ,�- A�.[�'& 
 :7��I G7.O _ ��%,��M@ ��87�o7/ �� =� ��+ X@T ,�- A�.[� &�d.O: 

J+�/ : X�.O �- l,��M@ An^987/ ��V7/ Y6� ��+ ?�%���O T�B1& �+�<8� ���<� ,
�+)��� ��� ��T�B�� _ �9�^-' 

(�b7/+ :?� ,lT�u\7/ :^- E.�� ��8Q7/ : m<1 �<- ,<��@ 2=i<@ lT�<u\7/ X<^I ��+
�7��' 

PPD����
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P���: �[<<B87/ J�<Oh :}�<`.7+{ <<@ 5.|<<�� %�<<1N/ &G<<^MO /T,<V�j=<<��� , :
 ��/,� �� ,{7�� ,�@ �16� �8�/E .�+ {7�� ,�@ �1N �80�+ ,�`.7 ,8\� �� �1N/+
 _ ��<�^7 A<7.9u� �[<�7+ ,�<�@ �<� /,<��@ �9Q<�@ ~�7  .7 �.O ��O+ {7��

 =M�7/ ,9-U �[<B87/ J�<O �4 ,$h :}�<`.7+{ <<@ 5.|<�� %�<1N/ &,<V� G<^MO /T
 G�� J,M�+}G�.V7 J�O N�{j �� ,%J�O N� &��,<V�7/ �Zn� , .7 �� J,@% : N� �<1N/+

G�.V7  .7 J�O'& 
 �@PP'D�
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PP�$:h }Ai<<c�B7/ �.IZ<<I�{?�  : /.<<^7/j ��9B�<<��7 �<<�� lK<<897/ ,

?=�����d/ +� ?T�n���d/ 
<�u��7/ +� Lu��7/ X7N :^- Ex ��> ��+ ,�^�� G0� ;T�n0e/+ ��@.�^7 =<��� ,L

Lu��7/+ T�n0e/+ ��@.�^7 =9� ,Aic�B7/ �.IZI �n0� f�1' 
HPP�$��: }Ai<<c�B7/{% :J� & }<<�c �<<� d ,:<<��87/ }<<�c �<<� ~�<<u7/ �/�F�<<�d

:��87/ �n7 ,E/���/ : �� ,�<0K7/ �<� �<o-� =<�+ ,�9-.0 �� Aic�� �o-� Y6� ��
J�O v/ :}Aic�� ��1 G0� �0K7/ /.@�VI d+{h 2/��e/ :��j� ,�c/.<B7/ �<� Ai<c� 
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%Aic�� &J�O ���+ ,l�n0 A��/ Y6� _ :}Ai<c�B7/{ ��<n0 �<� �<o-� �Q<�� =<�+ ,

J�O v/ �� ;�T�\87/ w/+N :} ,<O �<� d� 2�[<�7/ �<� �1S�<@k {<n0 �<� /.<\n�I d+
��M<� 2�<�+ �<�V�+ Aic�� ��1 G0� f^�{h 2�[<�7/ :��j �T�<\87/ w/+N ��<n0+ ,

B�+ v/ �� ;�0K7/ �� �o-�w�B� ª�b@ G : �<0K7/+ ,m�M<� 2.<�+ �V�+ Aic��
m�M[7/ 2.�+ Aic�� ;��B�.@ GB�+ :}��M� 2��+ Aic�� ��1 G0�{' 

�<o-� /6<� �� ,��|<\� �n� �7 ��+ ,m�V� G�T�\8@ �0x �� �� {�\|7�� /697+− 
v�@ N���7/+−  �O�<- �<F7�@ �/E �<� m<�V� G<^-�� �� {�\|<7/  /.<^7/ X761 ,�0K7/ ��
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J�<<O X76<<7+ ,X<<7N �.<<^�B� �<<�+ �Q<<�@ �9Q<<�@ :}�<<n�87/ �n�E�<<0 _ �.IZ<<I+{ 

hw.<<<Mn��7/ :�
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 �� �<4 ,/,<c/+ /,<; L1��<� ,5.<1�87/ /6<� ~B0 G^b� L1�� �.� G0� ��<n87/
d ;l.9i7/ Y697 �\� ~�7 �Q�� /6� ' �<\� ~�<7+ ,��<u0��@ ª.<^�� ��<n� G<7

�Q�� ~\7�@+ l��B7�@ }�M* .9� ,l.9i^7' 
J.V0 ���n7+ : ?.��87/ T�|@e/+ ���7�@ =[\7/ T�|@e�@ ��� T�|@e/ �0�[� ��0� .7

�<�� L<^V7�@ 2=i<7/ /6<� A-�i<@ �� A<V�V\7/ _+ ,/K��<3 X<7N ��n7 L^V7�@  �.<^��
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l.9i7/ m3� ?� ;G^3� d.�B�' 
J�c m1 :^-+ :7+ l.9<> J�<3�7/ �.IZ<� ��� A93 �� T�n0� �9�B� ,�<97 �<�� /.[<�

J�<O /697+ ,2�[�7/ �.-,� ��� ��*� A93 ��+ :}2�[<�7/ �+E �<�{ m<\� �<�+ ,
��<*� A<�k _ �97 J�O /697+ ,/.1�I �8��+ /.^�� �8�� /+2��� ,O �.0.n�� ,l.9i7/ :

}�n3/+x� �� �n@T �n7 �^* �� �+T6I+{h 2/��i<7/ :���j =<��� ,�<^@� /6<�+ ,
� =V@ ��+ �V�g A7Z[87/ �� .7 A<^^\� ��` ���� �n7 ,�.�� ��n7 ����7/ /6� d

 m<<1Z�+ l�16<<87/ �,<<� ?6<<7�1 ,/6<<� :<<7� �.M�6<<I+ ��.-,<<I l�<<�B^7 A<<V�/.� A<<c�M�
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 A8��O =� :�� A-�[7/ �- ��1�i87/}L�F7/ �T�/+ w/+�8[7/ _ �� �^�� d{ 
�� A-�[7/+ Y��; GV^* G�- Luc+ ,G8^�@ v/ �4Z��/ ,O ?67/X7N "' 

m<<I�V� J�<<O:"}w/+�8[<<7/ _ �<<� �<<^�� d m<<O{=<<��� , : ,A<<n��87/}�T�/+{ :
 ,���7/}L�F7/{=���  :=��� ,}�M7/ :Y,c+ v/ d� A-�[7/ L�;− �−"' 

�[\7/ J�O :"L�F7/ :Y+�I �7 �� �n�- 5�; ��"' 
J�O ,lE��O �- :"J�|* ª�b7 �.u�7/ Y6� m�3 �80� :7��I+ �T�MI v/ �� :�9^�3 

��`��i^7 ��.3T �9^�3+ ,�r �,�9� �9^�3+ 2�8[^7 A��x ' �<�; �<9�� :`�<�I �<8�
J�O ,V� X7N : �<��0 ��+ G<@ G<7 �<^- d �<� f^nI+ GM�|0 ��g�+ Goc 2�*�+ G��T

A0�91 �.u�7/ Y6� _ /.4,c� ,O v/ ��Z@ A^93 : /6<1 ��1 /61+ /61 �u�@ ��-� ��
/61 ��1 /61+ /61 �u�@ ���� ��+ ,/61+/61+  ' G<@ ,<7.� d� �<u0 �<� �<� ?�8�7+

���67/+ �[\7/+ ��|V7/+ m�.�7/+ E.��/+ �8c�/ ' Y6<�+ �u�<7/ /6<� �^- ��+
L<�F7/ �<� 2=i@ ����7/ /6�+ ,A@/,7/ ' G<0� v/ :Q<O+} w/+�8[<7/ _ �<� �<^�� d

�.b�M� ���� �+��i� ��+ v/ d� L�F7/ �T�/+{ L�F7/ �^- /,c �� .7 ?�8�7+ ,
^�7 ,2=<<> m<<1 2�8<<�� G<<8^-+ ,G<<�n��� G<<7 ,u<<��+ ,Y,<<�@ v/ G<<V^* ?6<<7/ �Ek G<<8

 G<@ JK<� �<^� ,l,<c/+ l�u<> �<- =<�+ ,2�<> }<�c /,;T �9�� m1Z� A�u7/ G�n��+
G�- =� �8@ DO+ :�c 2�M7/ ' v/ =<M0 w�<� ��c �u7/ G�8^�7 L�F7/ �^�� ��1 .7+

 ��8�^�U<� d �/.97/ ,>� _ d.c G7 m8�I �bM^�  :<^- �<97E �<� G<I.8@ �+��i
= 

��� 
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 GI.�}GIZ[�� m1ZI �T�/ A@/E d�{?� , : =<�+ �<u7/ ���MI �* �8^� Y�|- m1ZI
 _ /.<bM7 �<� L<�F7/ �.<8^�� /.0�1 .7 �u7/ �� ~0e/ ���MI E.�[� �@/ f\|� _
 ,<; _ �<� �<^�I+ L<�F7/ �<^�I �<�� ,X<7N m<MO J.<VI �u7/ �0�1+ ��987/ 5/6�7/

X76@ v/ ����@��Ao- �u^7 ��8�^� w.� m�3+ ,"' 
J�<O ,Y�8<� ,<O m<3T �<- ,:�.� �@ mQB7/ �-C : f<�.� �<@ £�<u\7/ ,<�- ��<1C

�u�<8^7 J�<V� ��E,<- ��<- ,O Y,�@ w��|c £�u\7/ 6*Z� �u��C # �  : ??,<� _ �<1
 J�<<V� ,��,<<�� �<<7 w��|<<c 6<<*Z� £�<<u\7/ G<<^B;� �<<4 ,�u�<<87/ 5�<<�Z� L[<<\�

�u�8^7 :Z� ,L[c+ L[\� ??,� _ �1J�<V� ,Z�*Z� �Q�� L[c �4 Z�*p $ : �<9��
J�<<O ,�,<<� _ ��E,<<- ��<<�I d X<<��� �<<���/ :J�<<O ?�<<89��@ ��<<B7/ �<<8� : X<<7N ��$

 T�|<� ��,<- ��<�I �7 /6� ��+ ,�M�Z� �M[\� ,L�F7/ ,c �� £�H� G��|c��  
 v/ d� L�F7/ �^�� d+ �M�;p�"' 

:7��I G7.O :}�M� ���� �+��i� ��+ ! #  # $     #  !�.b #{h m<8�7/ :��j?� ,:" �<� :<�� �+T,<� d+
A-�[7/ ���O ,�- ��T.MO �� �.4.�M�""' 

��PP���
 �
PP�:"J.<<V� : �<<� :<<�� G<<V^* �<<� �T�/+ w/.8[<<7/ _ �<<� ?T,<<� �<<�+
A-�[7/ ���V7 ��T.MO �� �.4.�M�"' 

J�O ,�+�[� �- :"Ai��- �7�O : ,<V� ,,<; _ �.<n� �<8@ ��<�7/ )<H� G0� �-x ��
v/ :^- �o-�J.V� v/+ ,A��B7/  :}L�F7/ �T�/+ w/+�8[7/ _ �� �^�� d{"' 

��D����
 �
�:  �[B87/ J�O$h :}�T�/+ w/+�8[<7/ _ �<� �<^�� d m<O{ �<� 
A<<<n��87/j w/+�8[<<<7/ _ =<<<�7/ ,h��<<<�7/+j �<<<u7/ X76<<<1+ ,�T�/ _ ��6<<<7/ ,

}L�F7/{ J.�B� %�^��& + ,%�� & m-��%�^��& + ,%L�F7/ & ,J.�B�h?� : 5�; ��
�9�-jJ�<O G<0� ;m<-�B7/ �<�/ :<��8@ /T,|<� �[<B87/ ��,VI :^- L�F7/ �.n�� , :

h5�; �� ?�j + ,%5�; &m<-�� G7 ��� m�� ' m<-�B7/ �<�/ :<��8@ �Z<� T,|<87/+
= 

��� 
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J.VI �81 : �<�/ :<��8@ �Z<� T,|<87/ �� �<81 ,A<^b�� G<7+ ,JE�- :��8@ J,- m3T

/��b1 J.�B87/' 
 �@'D�
 �
�$:h }d�{�<n7  }v/{G<8^�� j m<�3 ,%d� & :<��8@%�<n7 & �.<n��

G��T :^- ���V�� 2��b��d/' 
 �[B87/ T,O �4%G8^�� & 5/�<-� �.n�7}v/{ + �,<�M� %G<8^�� & A<��/ Y6<�+ ,Y)<*

AiO��� :7� £��\I: 
3�<: �[B87/ J,- /N�87 $?D�V�87/ 2��b��d/ :7� m|�87/ 2��b��d/ �-  

d :7��I v/ �� ��� G0�G<7.V� ,G7 ��n�  :}w/+�8[<7/ _ �<�{ ,}w/+�8[<7/ _{ 
Y��,VI �+6\8@ AV^��� Y6�% :�V��/&T,<VI J.<�.87/ A^<� �� �+��� .� �81 , 

 <<<@%�V�<<�/ & +�%��<<1 &X<<7N GM<<>� �<<� +� '�[<<B87/ J.<<V�� :�<<^O /N� : _ �V�<<�/ �<<�
v/ �.<<n� �� �K<<7 ;v/ d� L<<�F7/ �T�/+ w/+�8[<<7/ _ ��<<1 �<<� +� w/+�8[<<7/ 

?� ,D��8� ��,�- /6�+ ,��n� G7 �.n�� ,w/+�8[7/ _ :7��I : �<�+ �[<B87/ ,<�-
l,c/+ Y6� ,GI,�V- :^- ��1' 


�/
W:G7 J.V0  : �M<� /N� D�V�87/ 2��b��d/ �� �+��87�� ,���V�� 2��b��d/ ��1 /N�
A�B7�/ _ X7�� �@/ J�O �81 ,L|�7/ G�� Lu� =B�� ���@: 

…  D�V0/ �� L|0/+… -+DO+ J/,@� G�� ��8I � 
 ~�<7 �<��+ ,L|<�7/ G<�� L3+ ���V�� 2��b��d/ ��1 /N� G0� 5��7/ ,�- T.9i87��

J�V� ,�@.|�� : m<�u0+ ,2��b�<�d�@ �<97 m<*E d A<^8u7/ m<�u0 �\0}v/{ �,<�M� 
 �k�<<V7/ �� ;5�<<�7/ ��<<1 �<<� T.9i<<87/ f7�<<H0 d �� m<<3� ;�+6<<\� )<<H7/+

 =�@ ��[^@ ~�7+ ���O ��[^@��8I' 
J.V� 2�8^�7/ ��@ : �[B87/ G�� �� �8� �^H�0 �\0$ ��<n87/ �<�I�M4� �,- D� 

J.V0 �Z@ v :J.<V0 d ,v/ d� L<�F7/ �T�/+ w/+�8[<7/ _ �16� �� �^�� d : �<�
= 

��� 
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 J�n<>e/ J+K<� 6<���c+ ,�T�/ _+ w/+�8[<7/ _ T.16<� :7�<�I v/ �� ;�V��/
��b��d/ �[B87/ D�O G^3� �� ?67/2' 

A��H7/+ : ,2�8[7/ _ G0�n� ��+ ,��n� G7 :7��I v/ ��+ ,m|�� ��� 2��b��d/ ��
 =M�7/ JZ� ,O+U�97 J�V� A�T�u7/  :" ?v/ ���"�7�V�  :2�8[7/ _ , =<M�7/ T�<>�+

U L<�H� .<�+ J�<V� ,G�7�<�T ­�@�@ G��� T/�O� :^- G@T ,9>� �8��c 2�8[7/ :7� 
A��- _ :" ?�F^@ m� d�"O /.7� :��0 '2�8[7/ :7� /��i� J�V� :",9>/ �9^7/"' 

G<7.O _ 2��b�<�d/ �.<n�+ ,2�8[<7/ _ v/ �� :<^- m<�7E /69� :} w/+�8[<7/ _ �<�
v/ d� L�F7/ �T�/+{ �.n�+ ,�|�� }v/{ �� d,@ %�� &�^O /N� �81 : ��O ��

� ,L|�7/ x.u� ��1 ��+ ,��� :7+� ��MId/ ��� ,,�x d� �.V7/J.V0 G�^� : 2��b��d/
 d+ {�\|<7/ .� /6�+ ,A-�8u7/+ A�[7/ m�� l,�V- :^- J�n>� G�� ~�7+ m|��

G�� J�n>�' 
:7��I G7.O /6� mb�+ :}�1�93+ �1�� �^�� �T�/ _+ w/+�8[7/ _ v/ .�+{ 

h��<<<�0�/ :�jG<<<7.O �� ;2�8[<<<7/ _ .<<<� ��<<<1 ��+ ,�<<<9-.8u� _ =<<<��� , :} _
T�/ _+ w/+�8[<<7/�{ �<<- £�<<H� d G<<0� ��<<V� .<<9� ,��<<�4d/ �.<<8u87 ��<<� 

J.<VI �81 ,mV�7/+ mV�7/ m�7,@ ,�89�� ,c/+ _ :7��I+ �T�MI G�n7 ,���4d/ : ��<�
 _ A<<�@�4 G<<IT��� �� :��87�<<� ,�<<89�� l,<<c/+ _ ��<<1 ��+ ,A<<��,87/+ A<<n� _ �<<���

<<� ,/6<<� _+ /6<<� _ ��0�<<n87/ �<<1 _ G<<0� :<<��87/ ~�<<7+ ,�<<89-.8u� �� �<<n8� �
 w/+�8[<7/ _ A<�@�4 A<��.7�/ �<�9� ,�<���/ /6<97 AM[<�7�@ ,An� _+ A��,87/ _ �.n�
 �<-+ m<3 v/ ~�<7+ ,2�8[7/ �.� m@ ,2�8[7/ _ �-+ m3 ��1 ��+ ,�T�/ _+
 v/ w���[<� 2�8[7/ ��@+ ´��7/ ��@+ ,´��7/ :^- �9O.� .9� ,A�@�[7/ 2�8[7/ _

 :��87�� ,�r �^-�%_2�8[7/  &G<7.O mb� ,A9u7/ Y6� _ ?� :} �9�<� �<8V7/ m<�3+
/T.0{h �.0 :��j���93 _ ?� ,' 

= 
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2�8^�7/ ��@ J.O ��� : T.<0 G<7 �.<n�+ w/+�8[<7/ :^- �Q�� ~n��� �8V7/ T.0 ��

 :<��87/ m<@ ,{�\|@ ~�^� 2�8[7/ A93 �� T.0+ �T�/ A93 ��%�9�<� &?� : _
�� AV�V\7/ _ �8V7/ ��1 ��+ ,���93 2�8[<7/ A<93 _ ��1 :�c ��0,7/ 2�8[7/ m^HI 

l,c/+ �9��@ A9u7/ �n7 ,A�@/�7/+ Ab7�b7/+ A�0�b7/' 
HPP�$��: }v/ d� L<<�F7/ �T�/+ w/+�8[<<7/ _ �<<� �<<^�� d m<<O{=<<���  : _ �<<�

?v/ ���+ ,v/ d� L�F7/ �.8^�� d �T�/+ w/+�8[7/ 
2�8[<7/+ ,�<9�93 _ ?� ,w/+�8[<7/ _ : ,.<^�7/J.<V0 +�% :_ & :<��8@%:<<^-& ?� ,

2�8[7/ :^-' 
J.<V� �<� ?�T :^- �0,�- :VM� : ,2�8[<7/ _ v/ �� ,<V��� �� �^[<8^7 x.<u� d G<0�

?A��/ £�H0 f�1 ,�98-x :^- ,��n� G7 ~�7 v/ �� 
G3+� A4�4 :^- A��/ £�H0 : m�u0 �� ���}w/+�8[7/ _{ ,L<���� m<�B@ �V^��� 

��,V�7/ �.n�+% :��v/ d� L�F7/ �T�/+ w/+�8[7/ _ �16�  & �.<n� /6� :^-+
 �<� G�� J�n>� d =��� ,G�� J�n>� d+ ,A�7,M7/ :^- �.��� .�+ ,�|�� 2��b��d/

G3+ /6� ,�^[� ��; :��87/ }�c �� �n7 ,5/�-e/ }�c' 
(�b7/ G3.7/ :�.7.V� :8I =�@ AF7 :^- ��� D��7/ �.n�+ ,���V�� 2��b��d/ m�u0 ��

���V�� 2��b��d/ ��1 .7+ J/,@e/ �+x.u� ��67/' 
}7�b7/ G3.7/ : �,<�M� .<� m@ ;�M� �87 ��@�I ~�7 G�n7+ ,���V�� 2��b��d/ m�u0 ��

J�O }�c �[B87/ G�^- :i� ?67/ .�+ ,�+6\� Y)*+h :G8^�� v/ �n7'j 
��[7/+ l�|7/ G�^- =M�7/ �9�� T6c �8� w/��,V�7/+ w/��[B�7/ Y6�+J�O }�c : 

"T�<<�7/ �<<� Y,<<�V� �.<<M��^� G<<���@ �k�<<V7/ _ J�<<O �<<�"A<<�/+T _+ , :" ��+ Z<<�*� ,<<V�
5���" v/ :<^- ��<3 G<0� A<V�V\7/ /6<� ,GI,�V- L[c :^- �k�V7/ �[B� ?67�� ,

 JE �<8@ �k�<V7/ �[<BI �� L<3/.7/ �� ;�<^- �<@ v/ :^- J.V��+ ,:7��I+ G0�\M�
= 

��� 
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G7 A�@�I XI,�V- m�uI �4 ,G�^-' 
2�8^�7/ J.V� /697+ : ?6<7/ ��[<0e/ �� ;J,�[<I �<4 ,<V��I d+ ,,<V�-/ �<4 J,��/

 �+�<�� .<� �<81 ,Y,<V��� :7� A7E�/ DQH� G0� G�^- L7�F7/ J,�[� �4 d+� ,V���
 �<<8�� :<<�c �Q<<�� G<<0+,uI+ ,,<<��V�7/ _ G<<�� ��<<�7/ �^n�<<� �<<8�� /6<<� �+,<<uI ��/

� =<8��� �<� ��� ,��nc�/ _ G�� �.8^n�� A<7/,7/ a.|<�7/ w2�<3 /N� L�6<� :<7
��n^[� ,c� �9�� X^[� Y,uI GM�6� ��* :^- :J.<V�� ,G<�n�� �� �<97��@� �<�� :

 m<3� f��\�7�@ :�� J��@e/ G�n8� �7 ��+ ,J.MV8@ ~�7+ E+E��+ f��g /6�
 m<<�u� �� .<�+ ;v/ 2�<> �<<� d� �<9�� �^[<� �<<� m<O A<^- Y6<<�+ ,G<M�6� �@�<�I ��

@�I G8nc+ GI,�V- �<�@�I m<�u� �� �^[<� m<1 :<^- L<3/.7/ .<� /6<�+ ,m�7,<^7 ��
d+� ,<V��� �� ��� ,A-.M�� �.nI a.|�7/+ ,��@�I �.n� �� m3� ;m�7,^7−  2/.<�

 ��<nc��@ �<^��� �<8� +� ,A<�)H7/ T.<��/+ ,<��V�7�@ �<^��� �<8�� E�<V�-d/ /6� ��1
A�^8�7/− ��; /69� �9�7� a.|�7/ ��\� �� J+�\� X7N ,�@ �4 x.<u� d+ �^[<� 

2�8^7' 
m<��O J�O ��� :J�<O �<8- 5�<u� /N�<� : �<4 Xi<7/+ l�<�\7/ G<MI/�� J+� ��<8�e/ ��

?Y�*k :7� ,Jd,��d/ 
 =M�7/ ��� ;G�^- m�7E d /6� �Z@ GM�u0U d+ X<> ��,<�- ~�<7 �<�+ ���7/ �-E 

¤-d/+ T/�Oe/ :7� T�n0e/+ E.\u7/ �� /.^V�0/ �4 ,T�n0�+ E.\3 m@ ,l��c�/' 
�Q�� J.V0+ : X<> /N� ��[0e/ �� ;�Q�� m`�@ .� ,G�^- m�7E d ?67/ ��n7/ /6�

 m<@ ;l�<�\7/+ Xi<7/ :<7� YE�<M- �<-E �� :7��I v/+ ,Xi7/ /6� �� �^H�� d ,V�
l�>�M� �Bn7/ ,�@ ��8�e/ :7� ���-E' 

QM
� �
� $�:�.7.V� ��67/ 2d��  : �.7,�[<� l�<�\7/ ��<8�e/ LI/�� J+� �� G<7.V@
:7��I :}=@T /6� J�O �;x�@ �8V7/ ��T �8^�{h ��<�0�/ :��jJ�<O Y�<�� J+� =<B� , :

= 
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?=@T /6�+ ,=@T /6� 

5/.u7/ :G7.O :}=<@T /6<�{ /6<� �<0�1N+ ,/�<�b1 /6<� �,<VI+ ,A<u\7/ A<��Oe G<7�O 
 L<1/.n7/ Y6<� �+,<M�I ��<0� :��87�<� ,G<@ �¤<�� �<8@ �|<H7/ �/K<7� .�+ ;J�b87/

 ,�8V7/+ ~8i7/+�b8� ,=@T /69� : �9�� m1+ ,D�V87/ A[^3 ��0� D� �[^3 /N�
J.V� : ���+ ,=@T /6�}��^��/ Lc� d J�O m�� �8^�{�<r mV�I �4 , 'J�<O /6<97+ :

}G�.O :^- ���/�@� �����Ik ���uc X^I+{h ��<�0�/ :��jm<V� �<7+ , : �<��7E� X<^I+
 ���/�@�� ,���/�@� �r �0T�O�U :<0E� GM^O _ ��1 ��  A<97k �<��+ �<��/ /6<� _ X<>

2d�� :^- Au\7/ A��O� m3� �n7 ,A^`�@' 
���/�<@� �- :7��I+ G0�\M� G7.O ���+ :}=<M^O ��<8��7 �<n7+ :<^@ J�<O{h l�<VM7/ :

���j ,}�,c+ :"���/�@� �� Xi7�@ :7+� �\0"J.V�� , : ���/�@� m�U ?X> 
 ���/�<<@�U�<<n7 ��M<<7/ �<<9� :<<^- }�,<<\7/ �<<���3� .<<7+ ,X<<> �<<�  �� =Q<<�V� �

 ,���/�<@� X<> =<B0 /6<� :<��� �<n7+ ,G<�� Xi<7�@ :<7+� �\0+ ,X> ,O ���/�@�
 �� ;Xi<0 �<7 �<\0+ ,G<@ :<7+� �<\0 �<�n7 Xi<^7 �<\� ���/�@� ��1 .7 :��87/+
 ,:I.<87/ 2�<�c� :<^- TE�<O v/ �Z<@ ��<V�7/ �<^- �^�� ��[7/+ l�|7/ G�^- J.��7/

A@�\|^7 mV� �^� ,A@�\|7/ X761+ :� m�?�.niI ��0 
�N� : l�|<<7/ G<<�^- =<<M�7/+ ���/�@�<<� ,G<<�� G<<@ :<<7+� �<<\0 �<<�n7 X<<> ��<<�� ��<<1 .<<7

 �<� �n[<B0� _ �<� �.<8^�I ��/ �<n0� :<��87/ �n7+ ,/.n> �� G@�\��+ ��[7/+
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G8��� �� �n8� �� mMV� �7 /N�+ ,2=i7/ /6�' 
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 :7��I J�O%GM[c .9� v/ :^- m1.�� ��+'& 

f^[7/ ��@ J�O : G<�^- m<1.�7/ 2/K3 m�3+ ,G[�3 �� 2/K3 m8- mn7 v/ m�3
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?/�@,�p"' 

�����
 �
�:"J.V� : /N� ,G�8<� G-�8<� �<- v/ �<�� �<� X7N D8[I �� T,VI d+
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mI�V� J�O:":��� :T��7/ :7� �.O�[� �9�"' 

AM��O �@/ J�O:"?� :���*k :^- �97+� ~M\�"' 
��M- �@/ J�O:"J.V� :�.��,� �9�"' 

,�x �@/ J�O:"�.O�[�"' 
= 

��� 
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= 

,��u� J�O:"���*k :^- �97+� ~M\�"' 
lE��O J�O:"���*� :^- ��d+� E�I A-x+"' 

:7��I G7.O :} /N� :�c " $  �<8^- �<9@ /.<��\I �<7+ =I�<�t@ ��@6<1� J�O /+2�3p ! ! #!   " " "   " "# # $   !#   {h m<8�7/ :
��j?� ,:"v/ J�<O /.�8�3�<� �<�I��t@ 56<n� �<8� £.<� A<�� m<1 �� 2�3 /N� :�c :

 ?,<�c.I :<^- A<7dE �<9�8O� =<�7/ w����@+ ,=^�T :^- �9�7K0� =�7/ ���t@ ��@61�! $
\I �<<7+ lE�<<M�^7 ?,<<c+ =O�V\�<<�/+ �<<9�- /.<<g��I :<<�c ,�<<���M@ �<<8^- /.<<��# p

�r /.@6nI+�  #"' 
�����
 �
�:J.V� :" /.�8�3�<� �<�I��t@ 56<n� �<8� £.<� A<�� m<1 �� 2�3 /N� :�c

v/ J�O :}���t@ ��@61�{?� , :�9����� �c ��.���I �7+ ,=�7E�+ =uu\@"' 
���� ��
 �
�:"?� : v/ ?,� ��@ /.BO+�� ,A72�[87/ ��V� _ ,} =I�<�t@ ��@6<1� J�O"  !" ! # $     

�8^- �9@ /.��\I �7+p !!  " "  " # #{"' 
G7.O ,��M3 �@ ,��� �-:"}���t@{=��� , :�k�V7�@"' 

:7�<<<�I G<<<7.O :}�.<<<^8�I ��<<<�1 /N�<<<��   #  ! $! # ! #  {h m<<<8�7/ :��j?� ,:" ��<<<�1 2=<<<> ?� ��
?�.^8�I"' 

�����
 �
�:?� :"��,|I +� L�6nI �� �9��"' 
���� ��
 �
�:"�? : m<�� �<� /.<0.n� �<7 �<8^� �97�<8-�+ ,��E�<V�-/ �<- �.7Z[�+

�9�<- :7�<�I v/ J�<O �<81 /.0�<1+ ,lE��[7/ :}:^<� d+ �,<� �<�$      $ ' 56<1 �<n7+ !  $  "  
:7.<I+$    {h A<<���V7/ :�� ,��j T6<<- �<97 �<<n� �<7+ ,A<<u\7/ �9�<^- �<<��O 6<���\� ,

:7��I J�O �81 ,G@ �+T6��� :} d �.� /6�# !    �+T6<���� �<97 �N�<� d+ �.<V���  #   ## !" " !  #   ! #  ! ' m<�+¥ !  
��@6n8^7 6��.� !" �  #  ! " z "  {h w���87/ :�� ,��j"' 

:7��I G7.O :}/.<8^� �8@ �9�^- J.V7/ DO++#  !  # !   " " ! !     {h m<8�7/ :��j?� ,:" �9�<^- �<Vc+
�9M�6nI+ �98^� LM[@ 5/6�7/ A8^1"' 

= 

��
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= 
��PP���
 �
PP�:J.<<V� :"�H[<<7/ L<<3++ G<<I��t@ ��@6<<n87/ :<<^- v/ �<<� LQ<<F7/+ 

�+�i\� �.� v/ w��t@ �9M�6n�@"' 
lE��O J�O :" + ,�9�^- J.V7/ L3+¡J.V7/¢ :LQF7/"' 

:7��I G7.O :}�.V��� d �9� #  " !   ! #{h m8�7/ :��j?� ,:" �.��,<� A<u\@ �.V��� d �9�
5/6�7/ 2.� �� �r mc �� �9[B0� �- �r$"' 

�����
 �
�: "J.V� : m<c �<� ��<o- �9[<B0� �- �r �.��,� Au\@ �.V��� d �9�
J.V7/ �� �9�^- DO++ �r"' 

���� ��
 �
�:"?� : A<8^� ��0,<7/ T/,<7/ _ /.0�<1 �<�� ;5/.<3 �<97 �<n� �^� /.�r
A���* G�^- :BHI d ?67/ lE�9i7/+ L�F7/ �7�- :7� /+ET ,O+ ,�9[B0�"' 

?x/�<<7/ J�<<O : G<<7.O �<<��%�.<<-x.� �<<9� & :<<�c ���<<*k :<<^- �<<97+� ~M<<\� Y�<<���
 �<<81 ,G<<�/�`� ,<<-�MI+ E,<<�7/ l�<<b1 �<<- lT�<<M- Y6<<�+ ,T�<<�7/ _ /.<<MnMn�� /.<<�8�u�

X76@ ��8�^� E.�3 �B�+' 
−:��87/+  :�1N/+− §��I+ )���7 mO��7/ �9��− % �<��/ �<� A<�� m<1 �� �i\0 �.�

�3.� &?� :7/ �<�I��t@ ��0,<7/ _ �.@6<n� /.0�1 ��67/ �� A-�83 ����0/,<c+ :<^- A<7/,
 ��IT,O+%�.-x.� �9� &?� : d }<�\@ ,���;�<� ���<*/E ,���,<�� ��<@ �.<BV� �9�

 ,�9�<<� ,<<��0 }<<�c :<<7� �.O�[<<�+ �.<<1�\�� �<<80�+ ,,<<c� :<<^- �9�<<� ,<<c� �,<<V��
�.�\87/ ����|� /.V^�7 ���83 �.�8u��+' 

E���+− G0�\M�− �167�@ ��@6n87/ 2d��− �83 ��<�7/ m8i<� �i<\7/ �� D<��<�− 
 6i<� �� �+E 5�[<\^7 �.<�8u� �<� ,<�- �<9�^- �.<0.n� =<�7/ A��[7/ J�\7/ x/�@e

���*k G�� D8�u� :�c �97+� ��\�� �� �+E+ ,,c� �9��'' 
−=��V�i7/ J�O  : A<@6n87/ £/.��/ Y6r �i\7/ a.|* A8��n7/ A��/ Y6� ����

7/ D<�8u7 �i<\7/ �.8- :^- l��b1 w��k �7E ,O G�n7+ ,v/ w��t@ �<��H؛ G<7.V1 
= 

��� 
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= 

 m<�^V@ /6<� ,�@ :7��I%���<*/E Y.<I� m<1+ & :7�<�I G<7.O+% TE�<F0 �<^� ���0�i<c+
/,c� �9��& :7��I G7.O+ ,%���83 ���i\0 �.�+& :7�<�I G7.O+ ,% _ A<@/E �<� �<�+

 �<4 2=<> �<� 5�<�n7/ _ �<�`�� �<� �n7�b�� ��� d� G�c��u@ ���� ���` d+ �T�/
�+�i\� �rT :7�& ��; :7� ,w���/ �� X7N' 

G<<7.O �� Y��[<<BI _ =<<�.7�/ J.<<O �<<0�1N% :���<<*/E Y.<<I� m<<1+ & ��<<�7/ �i<<\7/ _
2/Ku7/+ 5�[\^7 ���7/ D�8u7 ':7��I G7.O+% :�<3.� A�� m1 �� �i\0 �.�+ & _

 A@6n87/ £/.��/ Y6r a�H7/ �i\7/؛ ��� G7.O _ G�^- a.|�87/ ��@.�7/ m3� 
%@ ��@61� J�O /+2�3 /N� :�cA<��/ �<8^- �<r /.<��\I �<7+ ��<�t& G<�^- J,<� /6<�+ ,

��I �81 ,�k�V7/ '�9Q�@ J�O+ : 2�<�ST =� ���* /�ic �i\I =�7/ £/.��/ Y6�
 :7��I G7.V1 A���� G�^-+ ,��E�O+ J�Q7/ m��% �4 ��`��i7/+ ���i\�7 X@T.�

 �8c�<7/ :<^- ,<>� �<9�� A��<> m<1 �<� �-K<��7 �<4 �<�b3 ��<93 J.<c ���Q\�7
�<<��-&£.<<B7/+ , :��<<�7/ �<<� A<<-�8u7/ ' :7�<<�I G<<7.O G<<��+% v/ �<<�E _ �.^*,<<�

�3/.��&A<8��n7/ A<��/ Y6<� _ :7�<�I G7.O+ , :?� ,�.<-x.� �<9� : m<- �<97+� E�<�
,c/+ ��; G7�O �81 ,���83 �.��,� �4 ,/.�8�u� :�c ���*k' 

%/+S�3 /N� :�c & v/ ?,� ��@ /.BO++�A72�[87/ ��V� _ ' 
%J�O�<8^- �<r /.��\I �7+ ���t@ ��@61�  &�<97 �<-�V�+ �<H@.� :7�<�I v/ J�<O ?� :

+�I d+ �o0 d+ �n� ��; �� =^�T :^- A7K�87/ ���t@ ��@61�' 
%�.^8�I ���1 /N��� &�*k ��@.I+ D��VI :?��0,7/ _ �.^8�I ���1 2=> ?� ?� 

1 ,G<@ �+T6<��� T6<- �<97 �n� �7+ ,Au\7/ �9�^- ���O 6���\� :7�<�I v/ J�<O �<8
%�+T6���� �97 �N�� d+ �.V��� d �.� /N��'& 
%�.V��� d �9� /.8^� �8@ �9�^- J.V7/ DO++ &?� : ;5/.<3 �<97 �<n� �<^� ,/.�r

 lE�9i<7/+ L<�F7/ �7�<- :<7� /+ET ,<O+ ,�9[<B0� A<8^� ��0,<7/ T/,7/ _ /.0�1 ���
= 

��� 
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= 
A���* G�^- :BHI d ?67/ ':^- �9M�� :7��I J�O �4 ��<o�7/ G0��^<�+ ,A���7/ GIT,O 

 G<@ /+S�3 �8�� G���M0� ��,|I+ ,Y��/+� E��V0d/+ ,G�-�` LuI ?67/ D���7/ G0Z>+
G�- ,�\� d ?67/ �\7/ ��' 

− :7�<�I G<7.O G\<g.� �<81 ,5/6<�7/ A<8^1 .<� �9�^- DO+ ?67/ J.V7/ �� ���o7/ 
%±<�� =<�� J.<V7/ �<c �<n7+ ��/,<� ~B0 m1 ���I� ���> .7+ A<�u7/ �<� ��<93 �

���83� ���7/+&w���/ �� X7N .\0+ ,' 
 G7.O+%�.V��� d �9� & �<�� w�<��/ �<�@ _ 2�<3 �<� ��<@+ /6� ��@ D8u7/ f�1

 :7�<�I G7.V1 �.8^n��% �<�@T �<rT ,<�- �9<�+ST /.[<1�0 �.<��u87/ N� ��<I .<7+
�\7�� m8�0 ���3T�� ���8�+ �0�|@� & :7��I G7.V1+% �<� �^[<7/ /.V7Z<� m<8�0 �<�1

�.^8�I ���1 �8@ ��^- v/ �� :^@ 2.� ��'& 
5/.u7��: 

J+�/ 5/.u7/ : T�<Bn7/ �.<n� �9Q<�@ =<B� ,l��b1 G^c/��+ �*�/ �.�7/ ,��i� ��
�.�8[�+ �.8^n��+ �+�� �*�/ �9Q�@ _+ ,AV�V\7/ :^- �8�+ �8n@+ ��8-' 

1 ����;+ =��V�i7/+ ��b1 �@/+ ��V7/ �@/+ ���c =@� J.O .�+��b' 
?)<<�7/ ��<<�e/ J�<<O−$  −:m<<��O J�<<O ��<<� : ��Z<<@ 2d�<<� v/ f<<�+ f<<�1+

 J�<<O ,<<O+ �8<<�+ �<<8n@+ �<<�8- �+�i<<\�% �<<�� /.<<�o� T�<<�7/ �.<<��u87/ ��T+
��.�O/.� & J�<O+ ,�+�<� �<�� )*Z<�% �<o�FI �<97 /.�8<� ,<��@ ��<n� �<� �<��T /N�

/���x+ ' X7��� /.-E ��0�V� �V�g �0�n� �9�� /.V7� /N�+/T.M4 & �.�8[<� ��� )*Z�
?�.V���+ 

m�O : _ �9�B<� �.<n� �8|7/+ �nM7/+ :8�7/ �� G@ v/ �9B�+ �� �.n� �� K��3
 J/.<c� _ �<���+ T�|<@�+ ��8<�� �97 m�u� �4 ,A���V7/ fO.� :7� ���ic J�c

�i\7/ J�c ��; �*�' 
= 

��� 
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��b1 �@/ J�O+−$  −G7.O+% :��8- &?� : �+�|M� d%�<8n@+ &=<��� : d �.<V���
%�8�+ :&�.�8[� d ' ��0,7/ _ /.0�1 �81 �97 2/K3 ;J�c �+E J�c _ �.n� /6�+

G�7� �.3��\� �� £.c� X76@ ���i\� _ /+x.u� ,�\7/ �- �8�+ ��8-+ �8n@' 
(�b7/ 5/.u7/+ : �<97 l,<��� d �<8@ a�<* �<97 �<Mb87/ D8[<7/+ ��n7/+ �o�7/ ��

 G<<�� �<<97 �<<8@ a�<<* �9�<<- =<<B�87/+ ,G<<�� ���<<> �.�8[<<� d+ �+�<<� d �<<9� ,l,<<���
Au\@ �.V��� d+ ,���[�' 

?�|M7/ �[\7/+ ��M- �@/ �- ?+�� .�+' 
?)�7/ ���e/ J�O−$  −: G<7.O ��<M- �@/ �- ?+T �81 ,X7N �.n� �� x.u�+

%�8<<�+ �<<8n@+ �<<�8- �9�.<<3+ :<<^- A<<���V7/ �.<<� ���i<<\0+ & J�<<O �<<4% ��T+
/.�o� T��7/ �.��u87/ & J�O+%.�8�/���x+ �o�FI �97 / & J�O+%/T.M4 X7��� /.-E& ,

 G7.O ���%��8- :& G<7.O+ ,���[� ���> �+�� ��%�<8n@ :& G<7.O+ ,A<u\@ �.<V��� d
%�8� :&���[� ���> �.�8[� d' �.O�+ �9�� J+�/ J.V7/+' 

=��V�i7/ ����/ ,8\� ��i7/ J�O−$ − X7N ��@ D8u7/ Y.3+ �1N _: 
 :7��I G7.O%� ���i\0+�8<�+ �8n@+ ��8- �9�.3+ :^- A���V7/ �. & Y6<� ,A<��/

 ,�8<�+ �<8n@+ �<�8- A<���V7/ �.� �.b�M� T�Bn7/ �� :^- ������ J,� A8��n7/ A��/
 :7��I G7.V1 X7N ��* :^- J,I �*� w��k w2�3 ,O+% �.<� �|<@�+ �<r D8<��

�<<�0.IZ� & , G<<7.V1+%�<<�.�O/.� �<<�� /.<<�o� T�<<�7/ �.<<��u87/ ��T+&V1+ , G<<7.% �<<�@T
�\7�� m8�0 ���3T�� ���8�+ �0�|@� &G3+� �� /6� �- 5/.u7/+ ,A��/: 

J+�/ G3.7/ : �.<n�+ ,G<�V�Vc �<1N �<8� E/�<87/ �.<1 �� ���c .@� Y�9o��/ �� .�
 �+�<�� ,�9�8<�+ �<9V�0+ ��T�|<@� �9�<7� :7�<�I v/ E�<� �<4 ,���/ �,M� _ X7N

:nc �8@ �.V���+ ,�����x �.�8[�+ T��7/Dg.� ��; _ �9�- :7��I v/ ' 
(�b7/ G3.7/ : ,A<u\@ �.<V��� d+ ,X761 �.�8[� d+ ,���[� ���> �+�� d ���

= 

��� 
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= 
 £�<*�+ ,G0.�8[<� d+ �\7�<@ �.<V��� d+ �+�|<M�[� d ��0,<7/ _ /.0�1 ��� �81
 Y�<1N �<81 �[<\7/ �<- �Q�� ?+T+ ,��M- �@/ �- �I�c =@� �@/+ ���3 �@/ X7N

I _ =<<�.7�/ �,<<�7 �,<<�7/ A<<7K�� G0+�|<<M�+ G0.�8[<<�+ G<<0.7.V� �<<� JK<<�� ,Y��[<<B
Y��o0 �,VI �81 G@ ��B�0d/' 

}7�b7/ G3.7/ : �97 J�O /N� v/ ��%�.8^nI d+ �9�� /+Z[*/ & :<8�7/ �/N �<r D<O+
 :7��I J�O ,£�B7/ �� �Z�7/+ 5�n7/ l,> �� �nM7/+ �|7/+% �9�^- J.V7/ DO++

.V��� d �9� /.8^� �8@�&lT,V� A4�b7/ J/.c�/ �.nI J.V7/ /6� :^-+ ,' 
�
�:?,�- ���9��  :J+�/' 

 ��V7/ �@/ m|� ,O+$ �<8n@+ �<�8- �9�.<3+ :<^- G<�� �+�i<\� ?6<7/ J�\7/ 
 X<7N m<MO �.<0.n� �<��+ ,T�<�7/ �97.<*E �O+ :7� �i\7/ fO.� �� .�+ �8�+

�.�8[�+ �.8^n��+ �+��'  
��V7/ �@/ J�O−$  −:5��H7/ m|�+ : G<@ E/�<�+ ,D<8u7/+ �Q<7/ .<� �i\7/ ��

lT�I : =M�7/ G7.V1 A���V7/ fO.� :7� �i\7/ U %  l�<Bc v/ :<7� �+T.i<\� �<n0�
d�; l/�- & :7��I G7.V1+%w�i<c ´.<c.7/ /N�+& :7�<�I G<7.V1+ ,% ���0�i<c+

/,c� �9�� TE�F0 �^� &G<@ E/�� :��<V�87/ �i<\� ,�V�[<87/ T/E :<7� D<8u7/+ �Q<7/ :
+ �9�83�����<n7/ �i<c+ ,A<�u7/ :7� �98g : J�<O ,T�<�7/ :<7� �98<g+ �<9�83

 :7��I%/,�+ �8c�7/ :7� ��V�87/ �i\0 �.�& :7��I J�O+ ,% /.<8^� ��6<7/ /+�ic/
�+,<M�� /.0�1 ��+ �93/+x�+ '��<\u7/  /�<� :<7� ��+,<��� v/ �+E �<� & /6<9�

;T�<�7/ :<7� �98<g+ ���i<c .<�+ f<O.87/ :<7� ���ic ,�@ .� �i\7/ ,<O G<0� 
 /.7�<O �<�� �9�<- )*�%��,<7/ �.<� /6<� �<�^�+ �<� ' G<@ ��<�1 ?6<7/ m|<B7/ �.<� /6<�

�.@6nI & :7�<�I J�O �4%�<93/+x�+ /.<8^� ��6<7/ /+�i<c/ & ,(�<b7/ �i<\7/ /6<�+
/6� :^-+ : �<� (�<b7/ �i<\7/+ f<O.87/ :<7� T.<MV7/ �<� J+�/ �i\7/ ��@ �� �9�

= 

��� 
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+�/ �i\7/ ,��� ,T��7/ :7� fO.87/J : ,�.<8^n��+ �.7E�u�+ �+�|M�+ �.�8[�
(�b7/ �i\7/ ,�-+ : f<O.� m<n^� ,�8<�+ �<8n@+ �<�8- �9�.<3+ :<^- �+�i<\�

 ,�Q<�@ GQ<�@ �,|<� �k�V7�<� ,G<�8nc+ :7�<�I 5�<7/ J,<- G�Q�V�+ G@ ��^� J�c
%/��b1 ����*/ G�� /+,3.7 v/ ��; ,�- �� ��1 .7+' 

��PPD����
 �
PP�:  �[<<B87/ J�<<O$h :}+{�<<1N/  }�<<3.� A<<�� m<<1 �<<� �i<<\0 �.<<�{ 
 A<<-�83}�<<�I��t@ 56<<n� �<<8�{ �.<<�M�87/ ��S�<<�ST �<<�+ }�.<<-x.� �<<9�{ ?� 

�.O�[� �4 �97+� :7� ���*k E�@ �.�8u�'j 
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� m�7/+m<�^7/ _ .\|<7/ ,<�- 2�8[<7/ �<� JK<�� ?67/ �,�7/ .�+ ,�+�� , G<0� +�
:7��I J�O ,/,3 f�BH7/ N/N�7/ :}m<�� m<@/+ �9M|<� �7 ���{h l�<VM7/ :���j �<4 ,

 �<B0 �<��M0 m<��nI /N�� ,T.MV7/ _ =�+ �M�I ,2�87/ /6� �� v/ �N�@ ��[3�/ �M�I
+T�/ £�<<HI 6<<���c+ ,A<<�0�b7/ A<<HB�7/ T.|<<7/ _ £�<<H�� ,�9��[<<3� :<<7� E.<<�I+ �/

 �<� m<@ ,��T.MO :^- �.�M�� ��� ���7/ ��@ ��.�� �81 ~�7+ ,T.MV7/ �� ���7/
:7��I G7.V7 ;T.MV7/ _ �.�M�� :}�-/�� �9�- �T�/ �ViI �.�{h � :��'j 

 m<��nI ,�@ /6�+ ,2��c� �9� ,�.-�[� ��+ T.MV7/ �� �.3�H� ��� X7N :��8�
,T.MV7/ _ ��E�[3� ��[<0e/ �� ;�<^H7/ 2,<@ _ ��<�V7/ :Q<�V� �Q�� /6� �� �4 

 v/+ ,G<7 ��/ �<�@ m<b� ��[<0°7 �T�/+ ,�<�c £�<H�+ G�� ��@ _ GV^* m��n��
:7��I J�O ,��nc :7��I+ G0�\M� :} A�[<7 ,uI �7+ mMO �� �^* ,O =�7/ v/ A��

��,MI v/{h {�B7/ :��j~�7 ,AM����� �.nI �8�/E G7���� ,����I d+ �O��I �9�� ' 
H�$�: }�T�/ _ ��+ w/+�8[7/ _ �� �KB�{ X76<1+ ,�.<-KB� An��87/ :�c 

�.V�|� :}�T�/ _ ��+ w/+�8[7/ _ �� ��|�{h ��K7/ :��'j 
H�$�: }v/ 2�> �� d�{�[B87/ J.V�  : �<81 ;w.<87/ :<7� =QB87/ �.H7/ /.��*�

 ��<<*� A<<�k _}��|<<�{j�T �.<<n� /6<<� :<<^�� , :<<7+�/ ;��<<�HB0 �<<8�� �[<<B87/ ?
��|7/+ �KB7/ �8Q�I' 

 �[<<B87/ J�<<O �<<4$h :G<<-.O+ �<<V\�7 =<<g�87�@ G<<�� �<<�M��7/+j � ,%�K<<� & m<<��
 + ,���%�B�� & _ ��n7/ ~�7+ ,�T�Q�%�B��& �<n7 ,mMV�[8^7 �T�Q87/ �� ;

= 

��� 
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= 
G7.O :}�KB�{mV� �7+ % :�KB��'& 

�[B87/ J.V�h :G-.O+ �V\�7j\�87/ 2=i7/+ , J�<O /6<97+ ,=<g�87�1 �.<O.7/ �<V
:7��I v/ :}Y.^u��[I �� v/ ��� :I�{h m\�7/ :�jJ.V� :7��I v/+ :I� f�n� , :

 5 )<�� ,wZ<� �<7 G<0� Y�<��8� ,Y.^u��[<I �� G0� �/E �� :I� �� �N� ;Y.^u��[I ��
%:I� & �1N ��9� ,m|c 2=> G@�V7 G0Z1 ,�Q�� G@�V7+ �.O.7/ �V\�7}�B�<� �.�+{ 

 G0Z1 =g�87/ §B^@ ���7/ G@ f|�� ?67/ �KB7/ �1N+ ,�n� �7 G0� �T�Q87/ §B^@
�r DO+ ,O 2=>' 

HPP�$�: }v/ 2�<<> �<<� d�{J�<<V� �9M<<87/ /6<<� �[<<B87/ ��<<- h : m<<���n��+ m<<�)3 ?�
w.87/ X^�+ m��/���+j ,A<�@T� 2d�� ,h��<M- �<@/ �<-+ : �<� N� ;2/,9i<7/ �<�

}�.<<Ox�� �<<rT ,<<�- 2�<<�c� m<<@{ h�/�<<8- Jk :��
jj ,A[<<8* :�b�[<<87/ �.<<n�� ,
 l�|<7/ G<�^- =<M�7/ ��<1 /N� ,�<0+ f<�O.I :<7� £�<�\� /6<�+ ,�[<B87/ J�O /6n�

?T,<� ?67/ �8� ,?T,� d ��[7/+ ! =<M�7/ )<*�UG<0�  :" ,<u�� ,�<�B� �<� J+�
J.<V� ,G<8�/.O �� A8��V@ +� ´��7/ ��/.V@ /6*k ��[7/+ l�|7/ G�^- :�.� : �<�

 ?TE�=^MO ���� .� �� T.|7/ AV�|@ ?x.3�"' 
�N� : :�b�<�/ �<8� :<�.� �.<n� �� �<^�� �<7 G0� ;:�b�[87/ �� ?T,� d J.��7/

 ��<1 /N�<� ,�9�<� G<0� +� �9�<� ~�7 :�.� �� �b� �^�7 �r �^- Y,�- ��1 .7+ ,v/
 =M�7/U:7+� 5�@ �� Y��F� �^�� �7 ' 

� �� �9M0 �� ���^- Lu� G0� 5/.|7/ /697+ J.<��7/ �<- �<02�3 /N� d� ,v/ G8rU 
J.V� v/ ��� :} /,<c� G<M�; :<^- �<9o� �<� L�F7/ �7�-%�� & �<� :Q<IT/ �<� d�

J.�T{h �u7/ :�� ,��j' 
 ,v/ G<8r� �<� �9M<0 �� ���^- L3/.7�� /6� �� 2=> �.|�87/ �- �02�3 �� /N� ���+

 ,�Ek :�c ,��n8@ lT.�H7/ �� m��[87/ Y6� _ ���/+ d� ,/,<@� /,<c� =�b�[<0 �<�
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

v/ 2�> ��' 
m��O J�O /N�� :?v/ 2�> ?67/ �� 

J.V0 :�^-� v/' 
 ,<O+ ��<B7� �.<n� ,<O+ �<B7� �.<n� ,<O+ /,<c/+ �.n� ,O /,c� :�b��/ v/ �� �9B��

v/ 2�> �� d� ,?T,0 �� ,�dk l�i- �.n�' 
m��O J�O .7+ :G0� =�b��/ �8� G0k ����� d� m��/���?����7/ .�  

5/.u7�� : ,<3.� d G<0� �<987/ ,?T,<0 �<� ,�B�<7/ E�<u8@ ��|<�+ �B�<� �8@T ,d
 G<8r� 2=<> m<1 _ �<��^- L<u� /6<�+ ,�.|�� �- m�7,@ d� G���0 �� �n8� 2=>
 l�|<<7/ G<<�^- J.<<��7/ �<<- m�7,<<@ d� G<<���0 �� �<<n8� d v/ G<<8r� 2=<<> m<<n� ,v/

��[7/+' 
��M- �@/ )*+− -� v/�^− m<��O J.<V� ,<V� ;��M- �@/ �- {� �� : ��<M- �<@/

 =<�@ �<- Y6<*� �<8� �.<n� �� /6<� :i<H�� ,w��^��/�<�e/ �- 6*��@ ��- �8�
?m��/��� 

J.V�� : �<� ��,<�- A@�\|<7/ �� ;m��/��� =�@ �- Y6*� �8@ �k�V7/ �[B� �� ,�M�
�02�3 /N�� ,X7N �� �9��8� �� �T.7/− <97 ��B�<0 �� Lu� A�n0 Y6�+�−  �<02�3 /N�

 G<0�� /6<r �k�V^7 ��[BI w��^��/��e/ �- 6*��@ ��- �8� Y.\0+ ��M- �@/ �-
 �<- Y6<*� �<8@ v/ ��1 �[B� �� �n8� d ��M- �@/ �� ;/E+E�� G0.1 _ D0�8� ,O

��[<7/+ l�|7/ G�^- =M�7/ J�O ,O+ ,m��/��� =�@ :" �<� m��/�<�� .<�@ �n4,<c /N�
��.O,|<<I ��.@6<<nI d+" ,<<V� /.7�<<O �<<8@ �k�<<V7/ �0�[<<� /N� �<<�0� =Q<<�V� /6<<� �� ;

 ��[BI 2�3 /N� �8�� fO.�� ��[0e�� ,Y.^�B� �� A@�\|7/ �� ,��@ /6�+ ,����O,�
 _ f<O.��+ m��/�<�� =�@ �- /+6*� ��67/ A@�\|7/ �� Y��;+ ��M- �@/ �- A��/

 �<^��� d ���> /+�1N ��+ ,�0�1N ?67/ G3.7/ /697 X7N+ ,YET �|<V7�1 ��[<B�7�@
= 

��	 
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= 
 �<9�7� T�<>� �<� A^V�[<� A|<O �<n7 ,Y6<*Z0 �� �<n8� /69� �k�V7/ �9�7� T�>� �� =�7/
 �<�� ,Y6<*Z0 /6<9� �k�<V7/ _ A|<O _ ���> �[� /N� �n7 ,G@�@ :^- �.n� /6� ,�k�V7/

fO.�� ��[0e�� A��/ Y6� _ �81 �k�V7/ �� ���� 2=i7 /��[BI Y.^�3 /N�' 
 �@PP'D�
 �
PP�$:h }<<1+m{?� ;G<<�7� ��Q<<87/ �<<- �.<<- G<<��.�I  : ,<<�@ �<<9^1+

 A���V7/ �.� �9���c�}Y.I�{j?� , : v/ /.I�� }���*/E{' 
+%m1 &��,V�7/+ ,G�7� ��Q87/ �- �.- G��.�I% :�9^1+ & �- �.- ��.��7/ �N�

�.<<7.V� �.<<�7/ ��.<<�I+ ,A<<8^1 �<<- ;�<<�/ :��[<<O� A<<4�4 G<<0� : ,A<<^83 �<<- �.<<-
 �- �.-+ ,A8^1 �- �.-+:7��I G7.O mb� ,��c :} �.V^\7/ �F^@ /N� d.^�

%�� &�+�o�I 6���c ��0�+{h A<�O/.7/ :�� ,��j�<�� J.<V0 , : �<- �.<- ��.<��7/
=<<��� ;A<<^83 ::7�<<�I G<<7.O �Q<<��+ ,�<<F^@ N� ��<<c :} �+�<<7/ �<<M^;%� & :<<0E� _

 �.M^F�� �9M^; ,�@ �� ��+ �T�/%� & ,�@ ��+ mMO �� ���/ v ���� DQ@ _
.�+�.<<���87/ ��<<B� 6<<��{h �+�<<7/ :�− �j ,%6<<��.�+ &=<<�+ ,A<<^83 �<<- �.<<- :

�+�7/ L^F� N� �.�+' 
 ��.��� ,A��/ Y6� mb� ��/ �- �.�7/+%m1 & +%�<�@ &�<�/ �<- �.<- , m<b�

G<<7.O :}m<<1+{?� % :�<<9^1+&:7�<<�I G<<7.O _ �<<81+ , :} ���,<<7 D<<�83 �<<87 m<<1 ��+
�+�Q<<\�{h ~<<� :��j?� ; :G<<7.O+ ,�<<9^1 ��+ :}�+ X<<@T �9���.<<�7 �<<87 �<<1 �

�97�8-�{h E.� :���j?� ; :�9^1 ��+' 
m<<b� �<<\^� ?6<<7/ .<<� ��<<\7/ �<<- �.<<�7/+ :�9^<<�Z� ,´/.<<;+ T/.<<3 : ?T/.<<3
��.��7/ �9�- �.-+ 2��7/ ��6\� ,=>/.;+' 

 �� �<<n8� ?6<<7/ �<<n7 ,A<<8�O �<<97 ~�<<7 ��<<\7/ �<<- ��.<<��7/ A7Z[<<� A<<V�V\7/ _+
� :��87/ �9� +� :��87/ G�^- LI¤���/ +� A^83 �- �.�7/ .' 

HPP�$�: }Y.<<I� m<<1+{?� ; : �[<<B87/ J�<<O ,�<<-+ m<<3 v/ /.<<I�$h : m<<�B7/ AF�|<<@
= 

�	� 
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= 

m-�B7/ ��/+j m-�� �x+ :^- m-�B7/ ��/ ,%wk&J.VI +/.7/ G�V\7 /N�+ , :" m<1+
Y.Ik"m�B7/+ , :}Y.I� m1+{' 

 �@'D�
 �
�$:h }���*/E{���;�<� j J.<�B� �<� J�<c =<�+ ,J�<c �<r/�-� ,
%�Y.I& �<n7 ,J�<c �<�� {g/.� ��� ��1 /N�� ,2�97/ �� =��� ,%���<*/E Y.<Ik m<1 &

 m<8- m<8�� m<-�B7/ �<�/ �� ;m<-�B7/ �<�/ ?�9�� m���7/ ���+ ?d�c �.nI f�1
G^��' 

HPP�$��: }���<<*/E{�[<<B87/ J�<<O h :���;�<<�j)<<1� v/ , ! :<<�c �<<O.7/ X<<7N _
���/ :�c+ 2/���/ :�c+ �.^87/ :�c+ 2��S�7/ _ �.IZ<� �<9^1 ,,<c/+ �<9^1 E�

 G<�,� ��<@+ =i<8� ?67/ ��0,7/ _ ~��T �o-�+ ��0,7/ _ X^� �o-Z� ,T�F|7/ J�c
/6<� �<n7+ ,/�;�<� A<���V7/ �.<� �Z� ;�iM7/ ���* G7�8> �-+ G��8� �-+ GB^*+ 

:7��I+ �T�MI J�O ,�7�H7/ A8o�7 AM[�7�@ T�F|7/ :} ,<c/.7/ v �.<�7/ X<^87/ �<87
T�<<9V7/{ h���<<; :��j AM[<<�7�@ �.<<n� ,<<O+ ,�Q<<�� �Hi<<^7 AM[<<�7�@ �.<<n� ,<<O �<<4 ,

�+�;�� v/ A8o�7 AM[�7�@ ���83 �9� ,�V� �7�H7/ A8o�7' 
H�$�:% ��I & =M�7�<@ �<��* ~�<7 5�<�H7�� ,��[<0e/ �9��U G<7 A<�S�7/ Y6<� �� 

Y��F7+ 'J�Mu7/+ : �[<B87/ J�O ,A��|@ ��� A�S�7/+ ,A�+���$h : �<O+ ���|<MI
/AHB�7'j 

�[B87/ J.O+h :AHB�7/ �O+ j /.��<O ,<O ��<�7/ �<n� �7 AHB�7/ �O+ �� ;�o0 G��
���*/E :7��I v/ :7� ���7/ �Z� �� ,�@ A���V7/ �.� ��+�� �9�n7+ ,��T.MO ��' 

 �@'D�
 �
�$:h }�9M[<\I{�<9�oI jG<7.O _ A<^8u7/+ , :}�9M[<\I{ D<g.� _ 
��^O ��0� ;J�\7/ :^- L|0 :7/ �� d� L|<�I d A��|<M7/ A<�S�7/+ ,A��|@ ��� A�S�

?� ;�9M[\I :���+ ,/,c/+ d.�B� :�9�oI' 
 �@'D�
 �
�$:h }l,��3{�98o�7 ���n� ABO/+ jG7.O+ , :}�8I :�+ l,��3+{ 

= 

�	
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= 
 ,�<<@�4 ,<<��u7/ �� ;�<<89�� m<<1 _ w.<<Mb7/ D��<<u@ �.<<O.^7 E.<<8u7/ m8��<<�/

�[B87/ J.O �n7+ ,�@�4 X761 fO/.7/+h :O/+���n� AB j �80� ,�o0 G��} �9M[<\I
l,��3{?�  :J�<O /6<97+ ,T+,<I =<� �0�1 ��+ ABO/+ :}5�\[<7/ �<� �<8I =<�+{ 

/6<<r ��<<M��  A<<V�V\7/ _ =<<�+ A<<BO/+ L[<<\I �<<9�n7+ ,�<<��n� _ A<<BO/+ �[<<�7 �<<��
 �[B87/ J�O /697+ ,l����$ :}5�\[7/ �� �8I =�+{ ;{��7/ G�@�g /N� ��87/ 

?� :<�c Y��� ��[I �<4 �9�7�<1 ��|<I �<4 A<4.bM� �<r ?.�[<�� �T�/ :<^- D<VI :
/T.b�� 2�M� ��|I'j 

HPP�$�: }5�\[<<7/ �<<�{J.<<V� h :�<<�87/j E/�<<87/ �� 5/.|<<7/+ ,�Q<<�� �<<o0 G<<��+ ,
 _ 5�\[<<7/ ��[<<� �<<81 ��[<<I �<<�� :<<��87/+ ,�+�<<�87/ 5�\[<<7/ /6<<� 5�\[<<7�@

J�<O }<�c �[B87/ G@ Y�[� ?67/ ��87/ �� �^@� .�+ ,A-�[7/: /N� �<�87/ m<b� G<0� 
 A<V�V\7/ _ G<�n7+ ,G<0�n� �<- J+K<� Y,<uI {��7/ G�@�g /N� ��87�� ,{��7/ G�@�g
 5�\[<7�@ E/�<87/+ ,�<����� :^- A��/ �� m@ ,A��/ �� ��[0e/ YT.|�� �81 ~�7
 �<� 5�O� 5�\[^7 J�Mu7/ Ar�i� �� �4 ,A-�[@ �8� G0�� ,�+��87/ 5�\[7/ .�

 ,��8^7 J�Mu7/ Ar�i�:7��I v/ J�O :} E�<@ �<� �<9�� J�<M3 �<� 2�8[<7/ �<� JK��+
 T�|<@��@ L�6<� G<O�@ ��<� E�n� 2�i� �� �- G��|�+ 2�i� �� G@ L�|��%��&{ 

hT.�7/ :��jm�+ZI �+,@ ������ :^- A��/ 2�V@� 5/.|7�� ,' 
H�$��: }5�\[7/ �� �8I =�+{ D<^�VI �N� =9� ,A-�[@ �8� G0� �+��� 5�\[7/ 

���n� ������ 2�M� 5�\[7/ mb� �.nI+ ' 
m��\7/+ :�8I �9�n7 ��T+�8@ ��i� d ��[0e/ ��' 

�[<B87/ J.<V� �<4 : G<<7�O �<�+ ,A<4.bM� �<r ?.�[<�� �T�/ :<^- D<VI X<7N ,<�@ G<0�
 �<4 �T�/ :<^- D<VI 5�\[<7/ �<� �<�T+��+ ��E.�<� ,<�@ �<�� ,m8�\� �[B87/

nI �4 l���` :VMI ��� m8�\�+ ,�T�/ �r ?.�[I d+� �<�� :��8@ ,/T.b�� 2�M� �.
= 

�	� 
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 �<� �<8I :<�c �T�/ �<� ���I X7N ,�@ �4 ´.B�87/ �9�7�1 �.nI :�c f�QI
 ,��<B�I+ E,<M�I /T.b�� 2�M� �.nI X7N ,�@ �4 ,m4�8�� �[3 �97 ,,��i� 5�\[7/
 ��,<�@ �T�/ :<VM�� ,6<��.� J/.<��/ �<o- �� X7N+ ,T.��I+ J/.c� �97 �.n��

�0�1 A7x�0+ A�BI��:7�<�I J�<O �<81 ;�B|<B� �-�O :VMI  :} �B|<B� �<-�O ��T6<��
%��� &���� d+ �3.- �9�� ��I d{h G` :��� ,���'j 

 �@'D�
 �
�$:h }v/ D��{ :<7� f�<g� G<^MO A<^8u7/ �.8Q<87 ,<1�� T,|� 
?� ;G^��- �6c ,�@ G^-�� :���� X7N v/ D��'j 

H�$�: }v/ D��{J.V� �[B87/ h :.8Q<87 ,<1�� T,|<�G<^MO A<^8u7/ �j A<^8u7/ ,
G7.O =� :}5�\[7/ �� �8I =�+ l,��3 �9M[\I J�Mu7/ ��I+{ �<� m<�B7/ /6�+ 

J�<O /6<97+ ,J�<\7/ /6<� :<^- �.<nI �9^�3 ?67/ .� v/ :}v/ D�<�{ Y6<� ,<1Z� ,
T,|87/ /6r A^8u7/' 

�N� :G^��- �6c Lu� ���.\�7/ ,�- G0�� G^MO A^8u7 /,1�� T,|87/ ��1 /N�' 
J.V� X7�� �@/ $: 

D���/ ,1�87/ m��- �6c+'''' 
 �� X<7N+ ;G<^��- �6<c L<u� G<0�� G<^MO A<^8u7 /,<1�� ��1 /N� T,|87/ �� ���
 J,<M7/ ��<@ D<8u� �<� ,G<^�� �<�Z1 wT�<� �<97 /,<1�� .<� �/E �� G^MO =�7/ A^8u7/

 G7.O+ ,J,M87/+$h :G^-�� :7� f�g� j T,|87/ =���%D�� & ,v/ :<7� f�<g�
� v/+ J.<VI ,G7.�B� :7� lT�I ��Q�+ ,G^-�� :7� lT�I ��Q� T,|87/+ ,m-�B7/ .

�b�% :����7/ X^1� �� �Mu-& m<1Z� ,�<1� m<1Z� m<1� m<�B7/ �� ;T,|<� m1� ,
 �[<7+ m<1k �<0Z� ,d.<�B� �[<�7+ m<-�� ��<n7/+ ,��<n7/ :<7� ��Q<� T,|<�

d.1Z�' 
�N� : J.�B� ����7/+ ,m-�� :7� ��Q� .9� ,m-�� ��n7��G@' 

= 

�	� 
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= 
�b� J.VI J.�B87/ :7� G���g�+ :/6<1+ ,,<�x �<� ����7/ m1� �� �Mu- : �<Mu-

 :<7� ��Q<� .<9� ,J.1Z<� ��<��7/+ ,�.<\�� ��O,<7�� ,,<�x �<� ��O,7/ �\` ��
G7.�B�' 

A��/ Y6� _ :}v/ D��{G^-�� :7� ���Q� ��� �.n�� ,D0�� :7��I v�� ' 
H�$��:h G<^��- �6<c ,�@ j,/x/.<3 ~�<7+ �<@.3+ ,�<@.3+ m<���7/ �6<c L<u�� 

?� ;m���7/ A7K�8@ A^8u7/ Y6� �.n�� ,G^MO A^8u^7 ,1�� G0� G�6c L3+ �80�+ :
 ,G�� J,M87/+ J,M7/ ��@ D8u� d+ ,m�B7/ A7K�8@h?� :���<� X<7N v/ D��j _+ ,

��o�I ��� v/ :7� D�|7/ A��g� j �<� =<� =<�7/ A<8�o�7/ T.��/ �� G0�+ ���/ /697
v/ D��:7��I+ �T�MI ' 

 �@'D�
 �
�$:h }�VI� ?67/{ j �nc�}2=> m1{G��� j :7�<�I+ �T�MI v�� ,
 Y6<� :<7� A<3��\� �T�/ �0�1 �8��c G0� G0�VI� A^83 ��+ ,G��� 2=> m1 �VI�
 �9[<B0 _ �Q<�� =<�+ ,�T�/ �<r .<��I =<�/+T+ A�<�/T J�<Mu7/ wT�<� J�Mu7/

�7� A<3�\7/ J+K<I A���V7/ �.�+ ,A�@�4 Y6<� J/K<�� ,�<97/+x lT+�Q<7/ =Q<�VI m<@ ,�<9
 �<9�7� ��<�7/ £�<�c/ ��<c J�<Mu7/ D�<� :7�<�I v/ �� �<^�0 /6<r+ ,A8�o�7/ J�Mu7/
 _ A<8n\7/ ��<�0 /6<r+ ,:7�<�I+ �T�MI v/ �97/x� �9�7� lT+�Q7/ �7/x �87+ ,A�O�@

G7.O :}2=> m1 �VI� ?67/{V7/ �.� �97/+x+ �0�VI� J�Mu7/ E.3+ T�|� , �<0�VI� A���
�Q��' 

 G<<7.O+$ :}2=<<> m<<1 �<<VI�{�[<<B87/ J�<<O h :G��<<�j�<<�7.V@ ,<<�V� d� =<<FM��+ , :
 X<7N ,�V� �� f7�8^7 L3+� ?67/+ ,G-�>+ G��� 2=> m1 �VI� v/ �� ;G���

G7.V@ :J�O /69^� ,D�|7/ ��V� _ ���[7/ �� ;G��� : ,G��<� 2=<> m<1 �VI� ?67/
J.V0 ���n7+ :�<7 :7��I v/ ��m<V�  ::7�<�I v/ ��<1 .<7+ ,G��<� �<VI� ?6<7/−  v/+

�^-�− J�O �81 ��n7 D�� �8@ ��VIe/ ,�V� �� ,��� :}v/ D�<�{J�<O  : �<VI� ?6<7/
= 

�	� 
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= 

 �<� v/ G��<� �<8� ,G-�<> +� G��<� 2=<> m<1 �<VI� G<0� ��<M� :7�<�I G<�n7+ ,D��
�V�� �Q�� .9� ��nc�/ �� :7��I v/ G-�> ��+ ,�V�� .9� w�O.^H87/ G<�� ~�7 ,

�T�MI lT.� _ :7��I+ �T�MI v/ J�O ,m^* :} w+�<BI �<� �8c�7/ �^* _ ��I ��
 T.�� �� ��I m� �|M7/ D3T��%� & �|<M7/ X<�7� L<^V�� ��I�<1 �|<M7/ D<3T/ �<4

��[<<c .<<�+ ��<<��*{h X<<^87/ :� ,�jA�-�i<<7/ w�<<��/ _ :7�<<�I J�<<O+ , :} �<<��
v/ ��; ,�- �� ��1 .7+ �k�V7/ �+�@,�� /��b1 ����*/ G�� /+,3.7 %��&{h 2�[�7/ :

��j D�<� �<� m<n7 �V�<� G<0� 2�[<�7/ A<�k _+ �T�MI A�k _ :7��I+ G0�\M� v/ ��M� ,
��> �� mn7 �V��+' 

 �@PP'D�
 �
PP�$:h }�.<<^�BI �<<8@ �<<�M* G<<0�{2�<<�7/+ 2�<<�7�@ j �<<8@+ �.<<^�B� �<<8@ ,
�[B87/ J.V�� 2��7/ l2/�O :^- ��� ,�.^�BI :.^�B� �8@ ,�h?� : A�|�87/ �� YS/,-�

A-��7/ �� YS��7+�+j2�<�7/ l2/�<O :<^- �<n7+ , :}�.<^�BI �<8@{ D<�8u7 5�<�H7�� 
���7/' 

%��MH7/+ & =<9� /6<� :<^-+ ,T.<��/ �`/.M@ �^�7/ =� l)H7/+ ,l)H7/ ?N :��8@
 v�<� ,�Q<�� ��/.o7�<@ �7�- .9� �`/.M7�@ �87�- ��1 /N�+ ,�^�87/ �^�7/ �� �*�

 �T�MI�`/.M7�@+ ��/.o7�@ ��^- :7��I+' 
G7.O AM���� ��+ :}�.^�BI �8@ ��M* G0�{ ��<1 =<��� ?G��� �� G�- v/ ª,\I �87 

G7.V@ A��/ ��HI d� ���[7/ :B�V� :}�.<^�BI �8@ ��M* G0�{G<7.V@ ��<HI m<@ % : G<0�
��nc ��^- & +�%��,O 2=> m1 :^- G0� &G<7.V7 ;X<7N GM>� ��+ :} ?6<7/ v/ D�<�

2=<<> m<<1 �<<VI�{ ,A<<8n\7/+ lT,<<V7/ :<<^- J,<<� �<<8@ A<<��/ ��<<HI �� =Q<<�V� /6<<�+ 
�<<9�n7+  .<<� �<<8� ,E�<<M�7/ m<<�B� �<<8@ �<<^�7/ ;l)<<H7/+ �<<^�7/ :<<^- J,<<� �<<8@ �<<8�*

?� ;/6� �- 5/.u7/ :?(�b7/ :7� J+�/ �- J+,�7/ �- 
5/.u7/:− �^-� v/+− G<7.O �� =<� X<7N �� A8n\7/ �� :} �<VI� ?6<7/ v/ D�<�

= 

�	� 
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= 
<<12=<<> m{ ��<<V87/ ��+ ,5/�<<-°7 AM[<<�7�@ d ,:<<��8^7 AM[<<�7�@ A<<g¤�� A<<^83 

 �.<� .<� A<���V7/ �.<� �� ;�.<^�B� �8@ �^�� :7��I+ G0�\M� v/ �Z@ T�M*e/ =Q�V�
J�O /69^� ,�^�7/ :^- LI�� 2/Ku7/+ ,2/Ku7/ :}�.^�BI �8@ ��M* G0�{ G7.O Y��o0 ,

:7��I :}/.b�M� �7 �� /+�B1 ��67/ �-x ��<^8- �<8@ ��<M��7 �4 �b�M�7 =@T+ :^@ mO 
��[<<� v/ :<<^- X<<7N+{h �@�<<F�7/ :�j _ ��<<�7/ m<<�B� �<<8@ �<<^�7/ �<<1N �<<�� �.<<n�� ,

 2�<87/ :<^- L<u� ?67/ 2/Ku7/ �.� .� �.�7/ /6� �� :7� lT�>°7 A���V7/ �.� ����
G7  ��\�+ G7 m8�� ��' 

QM
� �
� $�::7�<�I G<7.O _ �I�1N  :}6<7/ v/ D�<�2=<> m<1 �<VI� ?{ A<^83 �<�� 
?AV����� �9^1 G�0��� �k�V7/ �� /6� :^- mni� d� ,Ag¤�� 

��7.V@ E/�87/ :?� ;Ag¤�� A^83 : :7��I+ G0�\M� v/ �� :��8@ ,:��87/ }�c ��
 G��<� �<� /6<� �� �<1N �<4 T.|<7/ _ �B�<7/ ,<�@ A<���V7/ �.<� J�Mu7/ J�c �1N �87

/ A��; X7N ��+ ,:7��I+ �T�MI �<9�7� A<3�\7/ �7/x �87 �4 ,A�@�4 �0�1 }�c ��VIe
 v/ �<<�� f7�<<H� �<<� /.<<^8�� �� �<<� ��<<�^7 /��6<<\I �.<<n� �<<8� A<<��/ ��<<* ;�<<^�x�
 d� �<9o� d �<� G��+ ���� .� �� G�� �k�V7/ _ �����7/ �� �.^��+ ,:7��I+ G0�\M�

:7��I G7.O �b� ,m�Z�7�@ :}97 �BFI ��+ �E�M- ���� �r6�I �� K<�K�7/ �0� X0�� �
��n\7/{h l,��87/ :���j���[7/ :Q�V� , : X<7N D<�+ ,��c�7/ T.BF7/ �0� X0��

J�O m@ �0�1 �� :}��n\7/ K�K�7/ �0� X0��{ D<O.�� ,�.<�7/ /6<� �<� w�<�k l,<-+ 
/6n@ ��HI �4 /6n@ A��/ ��HI �� ��[0e/ , :Q<�V87 AB7�H� ���/ ���� _ �.n��

Z�7/ ,�- G�n7+ ,���[7/G3.7/ /6� :^- �.nI �� =� A8n\7/ �� 2�8^7 ��M�� m�' 
−T.|7/ }c�M� : 

3�<:T.|7/ f���I : T.|7/ : �<^H7/ A<I��e T.|<7/ X^� G�� �B�� ?67/ ��V7/ .�
�9���c� �4' 

= 

�	� 
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= 

+�8- �@ v/ ,M- }�,c _ �81 ' =M�7/ �- U  J�O %G�� �B�� ��O T.|7/ & 

�/
W:/+ 5��n7�@ �@�4 T.|7/ _ �B�7/ ��83e/+ A�[7' 

:7��I J�O% :�.^[�� �rT :7� ª/,3�/ �� �� /N�� T.|7/ _ �B0+'& 
:7��I J�O+% : 2�> �� d� �T�/ _ ��+ w/+�8[7/ _ �� ��|� T.|7/ _ �B0+

�+�<<o�� ��<<�O �<<� /N�<<� ��<<*� G<<�� �<<B0 �<<4 v/& :7�<<�I J�<<O+% : T.|<<7/ _ �<<B0+
��83 �����8u�'& :7�<�I J�<O+% : �<o�� �<�+ �<� �<97 �<� l,<c/+ A\�<� d� 2d�<�

�/.�'& 
J�O +�8- �@ v/ ,M- �-+ : =<M�7/ :<7� =<@/�-� 2�<3 U J�<V�  :J�<O ?T.|<7/ �<� :

%G�� �B�� ��O'& 
J�O +�8- �@ v/ ,M- �-+ : v/ J.�T J�O U % : G�8[<� �<� T.|<7/ _ �B�<� �<4

��� d� ,c� :VM� d �4 ,���7 D�T+ ���7 :F�� d� ,c�' ''�4 /N�<� ��<*� G�� �B�� 
�+�o�� ���O �� &�^[� Y/+T' GI.M4 :^- �.8^[87/ D83�+' 

�b7�4 : m��/��� .� T.|7/ _ ����7/ ³ ' 
X7N :^- ��83e/ 2�8^�7/ ��@ mV0 ,O+ ,T.9i87/ .� /6�+' 

−���3 �@/ J�O  :�0,�- X7N _ J.V7/ �� 5/.|7/+ : �<- T�<M*�/ G<@ w���<oI �<�
 v/ J.<<�T U <<O G<<0� J� : ���<<� :<<�� G<<�9M3 :<<�c+ T.|<<7/ �V�<<7/ ,<<O m��/�<<�� ��

�B���''''' 
−=M`�V7/ J�O+  :��O G0� T.|7/ _ {�\|7/+' ''''m��/��� G�� �B��' 

��@/T :w�HB�7/ E,-: ��7.O :^- w�HB�7/ E,- _ 2�8^�7/ f^�*/: 
J+�/ J.V7/ :���HB0 ��� :}�M7/ AHB0+ ��|7/ AHB0' 

KB7/ �r m|\� :7+���A�0�b7/+ ,��|7/+ � :���H7/ �r v/ :�\�' 
J.V7/ /6� T��*/+ :=M`�V7/+ ,�uc �@/' 

= 

�	� 
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= 
:7��I G7.O /697 J,�+% : �T�/ _ �<�+ w/+�8[<7/ _ �� ��|� T.|7/ _ �B0+

�+�o�� ���O �� /N�� ��*� G�� �B0 �4 v/ 2�> �� d�'& 
:7�<<�I J�<<O+% :|<<H� �<<�+ ��6<<*ZI l,<<c/+ A\�<<� d� �+�<<o�� �<<��.8 ' �<<�

�.�3�� �9^�� :7� d+ A��.I �.����[� ' ª/,<3�/ �<� �� /N�� T.|7/ _ �B0+
�.^[�� �rT :7�'& 

:7��I G7.V�% :��6*ZI l,c/+ A\�� d� �+�o�� �� '&:7+�/ AHB�7/ Y6�' 
:7��I G7.O+% :�.^[<�� �<rT :7� ª/,3�/ �� �� /N�� T.|7/ _ �B0+ & =<� Y6<�

A�0�b7/ AHB�7/' 
� �-+ =M�7/ �� l���� =@ U J�O % :�.�@T� ���HB�7/ ��@ �� &/.7�O :l�<��� :<@� �� :

J�O ?��.� ���@T� :��@� '/.7�<O :J�<O ?/�9<> �.<�@T� :�<�@� '/.7�<O :A�<� �.<�@T� :
J�O :��@� '&G�^- �B�� 

�� �!�
 �
�: J,<�+ �<8- �<@ v/ ,M- }�,c+ l���� =@� }�,c �� A�@�b7/ A�[7/+ 
<�HB0 �8�� :^- 5�<�1 _ �<8��0�1N ,<O+ �^[<� �<893�* ;ª�<4 d ��"l�16<�7/" 

:7�<�I v/ J�<O ;��<�HB0 �<8�� :7�<�I v/ 2�<> �� {�\|7/ .�+% : T.|<7/ _ �<B0+
v/ 2t> �� d� �T�/ _ ��+ w/+�8[7/ _ �� ��|� & :�b�<�/ �<81 ��� :�b����

l,c/+ �8�� :^- J,� �KB7/ AHB0 _' 
(�b7/ J.V7/ : ���w�HB0 ª�4 :}�M7/ AHB0+ ,��|7/ AHB0+ ,�KB7/ AHB0' 

J.V7/ /6� T��*/+ :(�1.i7/+ ,=��T�B[7/+ ,��b1 �@/+ ,A�8�I �@/' 
/.u�c/+ ::7��I G7.O _% : _ �<�+ w/+�8[<7/ _ �<� �K<B� T.|<7/ _ �B�<� �.<�+

���*/E Y.I� m1+ v/ 2�> �� d� �T�/ &�KB7/ AHB0 Y6�+' 
:7��I G7.O+% :0+w/+�8[7/ _ �� ��|� T.|7/ _ �B'''&��|7/ AHB0 Y6� ' 
:7��I G7.O+% :�+�o�� ���O �� /N�� &}�M7/ AHB0 Y6�' 

= 

�	� 
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= 

/.7�O :��|^7 ���F� �KB7/ ��' {3T� J+�/+' 
�[��* :�B�^7 ,��[� T.|7/ Lc�� :J�<O ,��<� =@� �- : v/ J.<�T J�<O% f<�1

G�9M3 :�c+ ,��V7/ ��V7/ Lc�� �V�7/ ,O+ ,��0� ���<� �� �o��� ,G�8� :F��+ 
�B��� ,�B�� �� &?6�¤7/ Y/+T' 

��E�� :��|7/+ �KB7/ �� �.�b�[87/' 
 :7��I J�O% 2�<> �<� d� �T�/ _ �<�+ w/+�8[<7/ _ �� ��|� T.|7/ _ �B0+

v/'''&' 
−J/.O� :^- ��|7/+ �KB7/ �� :�b�[87/ _ 2�8^�7/ f^�*/ : 

m�O :[<c� d ��.<n7 ,�<9^1 :I.87/�.V�|<� �<� �<97 ��'  _ =<M`�V7/ YT�<�*/+
�9B87/' 

m�O+ :2/,9i7/ ��' l�16�7/ Lc�� =M`�V7/ YT��*/+' 
m�O+ :2��M0�/' m�O+ :w.<87/ X<^�+ m��/�<��+ m<���n��+ m�)3' m<�O+ : :<�.�

Y,c+' 
m�O+ :5T�<V�7/+ w�<�\7/ �<� �<9�� �<�+ T�<�7/+ A<�u7/ �/K<* ��'m<�O+ : A<n��87/

���7/ T.c+ �9^1' 
−?x.u7/ �@/ J�O  : :7��I G7.O%v/ 2�> �� d� &J/.O� A4�4: 


^"#<:��M3 �@ ,���+ ,��M- �@/+ ,l���� .@� G7�O ,2/,9i7/ ��� ' 
(�b7/+ : ,<�@ �9�<�8� :7�<�I v/ �� �<4 ,w.<87/ X<^�+ m��/�<��+ m���n��+ m�)3

mI�V� G7�O ,X7N' 
}<7�b7/+ :��<�;+ T.<\7/ �<� A<�u7/ _ ��6<7/ �<�� �<<�� ,T�<�7/ _ �<� X76<1+ ,�

��@�\�� �� �O�> �@/ ��\�� .@� Y�1N ,2�VM^7 /.V^*' 
��@�� :���HB�7/ ��@ �� T/,V�: 

= 

�		 
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 �.��k 6��.� �K� �� ��+ �9�� ��* G^� A�[\7�@ 2�3 ��   # !  " z " " " " ! ¥    ! !   !   ! #z  #   ! "%�
 '& 
}A�[\7�@ 2�3 ��"       !! "{� d ?�  !   A���V7/ �.� v/ d� G7  !" !   $}��* G^�!  #   { 5/.4   }�<9�� ! "{ ?� !  

 ��<<*� A<<�k =<<�+ �<<9�� �<<�* m<<�� d N� m�Q<<B�^7 ~�<<7+ �9MM[<<@  !  #  " " " "  ! !  !    !  ! !" " $  " "}�<<97�b�� �i<<-  !  !  { 
}��+! #  { �<9@ �+2�<u7/   "  # !}6<��.� �K<� �<�z " "! !   {+ ��<87/ �[<1+ A��<ge�@   " "! !    " ! " �K<�+ �<9\��     !

                                                                                       
= 

l���� =@� }�,c �,VI ' =M�7/ �� U J�O % :�.�@T� ���HB�7/ ��@ �� &/.7�O : :@� ��
l���� :J�O ?��.� ���@T� :��@� '/.7�O :J�<O ?/�9> �.�@T� :�<�@� '/.7�<O : �.<�@T�

A�� :J�O :��@� '&G�^- �B�� 
J+�/ J.V7/ :A�� +� /�9> +� ��.� �.�@T�' 
(�b7/ J.V7/ :A�� �.�@T�' 

}7�b7/ J.V7/ :�-.M�� �.�@T�' 
l���� =@� }�,\7 ,A�� +� �9> +� �.� ,�,\I ��; �� J+�/ {3/�7/+' 

−G��@� LM� _ f^�*/+ ®  J/.O� :^-: 
m�O :�,�7 G0��@ �� D���/ G0�?��7�@ G�� �.H7/ E�� �^� ,G@ G8^- ' 

m�O+ : =M�7/ J/�� �- D���/ G0� E/T� G0� U Y��[BI �- ' 
m�O+ : A3�\7/ �,I �7 G0� Y�[B� �7 G�n7+ ,G�� �^- Y,�- G0� D� G0��@ �- D���/ G0�

=M`�V7/ Y�9o��/+ ,G0��@ :7�' 
m�O+ :��-e/ �- mF�>/ �4 �*k �O+ _ ��)H�7 �n� G0�' 
�/+J+�/ 5�O−  �^-� v/+−' 

%v/ 2�> �� d� &m<�V� ,:�b�[87/ /6� _ f^�*/ :m<�O+ ,m<�)3 : m<�O+ ,2/,9i<7/
 ,G<�� �^n�<0 d+ Y,�- fV0 �� ���^- =FM��� G��M� �7+ G8r� v/ �� �/E ��+ ,X7N ��;

X7N �,VI+' 
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 J�<V�+ :<7+� 5�<@ �<� ����F� �/.\7/ �� ��i7/ Dg.� �90� Y.3.7/ w�1N+  ##   ! ! ! C   ! !  # #   ! !  " " "     $ " $ !"
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�97 mO =���87/+!  #    ! !# "%�&' 
                                                                                       

%١&   :7�<<�I G<<7.O :}<<9�� �<<�* G<<^� A�[<<\7�@ 2�<<3 �<<� !   !!  " "¥     #  ! "�{h m<<8�7/ :�
j?� ,:" 2�<<3 �<<�
 v/ ,�- G^� ,A���V7/ �.� A\7�|7/ J�8-�/+ ,Y,c+ GIE�M-+ G@ ��8�e/+ v/ ,�c.�@

A�u7/ .�+ ,mQ��+ �9�� ��* .� �� ��o�7/ �3�/ ��"' 
�����
 �
�:J.V� :"}2�3 ��{ ��O.� v/ d� G7� d J.O+ ,G@ ��8�e/+ Y,�c.�@ v/ 

 GM^O G@}G^�{� ��  v/ ,�- A�[\7/ Y6}��*{ v/ GM�b� �� ��H7/ X7N+ ,A���V7/ �.� 
%�9�� &A�u7/"' 

�"�@�
 �
�: "J�V� G�/K3 A�B�1 ��@ �4 :}A�[<\7�@ 2�<3 �<�"       !! "{ m8i<� ~�<3 �<�/ 
 A�M^O +� A�^�� +� A�7.O A�[c m1}�9�� ��* G^� !! " ¥  #   {m�QB�7/ mO� /6� "' 

mI�V� J�O:"=<��� :� G<7� �<@ ,v/ d}�<9�� �<�* G<^�{J.<V� ,��,<VI �<9�� , : �<9�� G<7
��*"' 

�"#
$�
 �
�:=��� :":��87/+ ,v/ d� G7� d �� lE�9> a�*e/ A8^n@ : ©/+ �<�
 �<� l�u�7/+ 5/.b7/ .�+ ,A���V7/ �.� ��* A�[\7/ X^I �� G7 ,��8�e�@ A���V7/ �.�

5/6�7/"' 
2��- J�O :"+ ��* G^� ,�c.�7�@ 2�3 ��l.O"' 

lE��O J�O+ :" §c �9�� G^� ,a�*e�@h�9�� ! "j"' 
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 �
�: }A�[\7�@ 2�3 ��{=��� , : ,�c.�7/}�9�� ��* G^�{=��� , : �<9�� G<^�

��*"' 
G7.O ,���/�@� �@/ A-Tx �-:"}�9�� ��* G^� A�[\7�@ 2�3 ��{ ,��* v/ d� G7� d ,

v/ d� G7� d �� /��* 2=> ~�7"'n- �- ?+T+ X7N .\0 A��' 
G<<7.O ,v/ ,<<M- �<<- :"}A�[<<\7�@ 2�<<3 �<<�{J�<<O , :v/ d� G<<7� d"' �<<@/ �<<- ?+T+ 

 ,<��u�+ 2�<�-+ �[<\7/+ �<�M3 �<@ ,���+ ��[\7/ �@ =^-+ l���� =@�+ ��M-
 �<@ ,<�x+ A<��n-+ ?�<�K7/+ ��\Q<7/+ =<�H�7/+ L<�1 �<@ ,8\�+ {7�� =@�+

X7N .\0 lE��O+ �^��' 
J�O ,�[\7/ �- :"G7� dA�u7/ �84 v/ d� "' 

G7.O ,��M- �@/ �- :"}�9�� ��* G^�{J�O , :5/.4 ��*"' 
�������
 �
�:"}�<9�� ��* G^�{ 5/.<b7/+ :Q<V�� m<8�7/ ��+ ���<ge/ ,<��� ,

,�[<7/ m<��+ ,<M�7/ m<�� ��@ �� ���>+ ,�+,� 'm<�O+ :�� ,�<9�� �<�* G<^� : �<�* G<7
A�u7/ .�+ �9�93 �� m��c"' 

?+�Q�M7/ J�O :}^��<9�� ��* G{ " (�<B7�@ =O�<M7/+ ~�[<H7�@ f��i<7/ G<7 �<M4 N� 
A�u7/ .�+ �9�93 �� m��c ��* ?� �9�� ��* m�O+ ,l,c/.@ A��8�M�+"' 

:7�<�I G7.O :}�.<��k 6<��.� �K<� �<� �<�+  # " z " " !! !   z  #{h m<8�7/ :�
j?� ,:" �K<B7/ �.<� �<�+
�.��k )1�/"' 
�����
 �
�:?� :" G����+}�K� ��{A\�|7/ T.|7/ _ �B�7/ =�+ �)n7/ "' 

�"�@�
 �
�: "?� : �.<-KB� /.0�<1 ��+ �.<��k G<^3� �<^H7/ �K<� ?6<7/ ���/ ��
�9��"' 

J�<O ,l���� =@� �- :" v/ J.<�T ��4,<cUJ�<O  : �<rT ,<�- ,2�<�c� �<� 2/,9i<7/
G�� �9��k+ X7N �K� v/ ���O+ ,�.Ox��"' 
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�KB7/ X7N �� �.��k A�u7/"' 

�������
 �
�:"�^O ��� :?��-KB7/ ��@ ��B7/ �� 
�^O :J+�/ �KB7/ : ,Z<uB� J.�+ DVI l,i@ ��[ce/ ,�- ,c� G�� .^H� d �� .�

 :<^- m<3�7/ m*,� �81 ,G@ T�Q7/ ��\7 ��Z� �[\87/ ��1 ��+ ,AM��+ L-T ��
T,|<<@ X<<^87/ ��[<<c�+ A<<��nI+ x/K<<-� A-�<<� �<<0�1 ��+ 5�<<3+ L<<^O+ 5�<<�� 

A�7.I+' 
(�b7/ ���+ :5/6�7/ �� �.H7��"' 

¨�O+ :¡6��.� �K� ��¢ ��.��@ ,¡�K� ¢������ m8�\�+ ,: 
�8�,c� : L<�9�7/ �<� ��[<0e/ �<\^� �<� �<��+ ,5�<V�7/ �.<* .�+ ,c/+ �K� ��

� �.<^H� �<� ,���<o�7/+ J/.<��/ �<� ��<� �<87 L-�7/+ =Q<�VI A��i<M7/ �� ,G<�
G�^- J,� �� T�4�/+ T�M*�/ _+ ,X7N' 

(�b7/+ :f�.7/ G9��n� d l,i7/  �B� ,�,> �K� ��+ :T��7/ �.* .�+' 
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 L|��+}6��.�z "  !  {"' 
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�9�.3+{��93 T�0 _ "' 
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J.V�� ,:7��I v/ ?,� ��@ :V� w,3+ f�1+ ,X0�n�+ f�1 ?,M-J.<V�� ?X^� :
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J.V�� ,�9�7� (,��I �� �9�� =��3�*� :?,M- /.-E"' 
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¡A��[7/¢ :��i7/"' 
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�H�@.Ip :?��0,7/ _ �.^8�I ���1 �� d� �+KuI m�"' 
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�n@T �H[� �8@ ��0,7/ _ �.^8�I ���1 �� 2/K3 d�+ ,T��7/ _ �n�.3.7 v/؛ ��I+ 
"��97 J�V"G�^- ��n7/ A7d,@ 2�B�1/"' 
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J.V7/ T�8g�@ Ln7/"' 
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,�c.�7/+ ��8�e/ ��� A�[\7�@ E/�87/ �� :7� 2�8^�7/ �� ��b1 L�N' 

G7.V@ �9Q�@ )- X767+ :J�<O �9Q�@+ ,v/ d� G7� d :J�<O �9Q<�@+ ,,<�c.�7�@ :
��8�e�@' 

−w��[\7�@ �Z� ?67/+ − A<�^�� +� A<�7.O w��[<\7/ ~�3−  }<�c �<9�� �<�* G<^�
 :7�<<�I J�<O �<<81 w��[<c �i<<- :<7� G<<7 v/ �9B-�Q<�% �i<<- G<<^� A�[<\7�@ 2�<<3 �<�

�97�b��& 
 :7��I G7.V�%�[\7�@ 2�3 ���<97�b�� �i- G^� A &?� : A�[<\@ A<���V7/ �.<� 2�<3 �<�

 m<<O� .<<�+ ,�<<��1+ v/ �<<� �Q<<� �<<97�b�� w��[<<c �i<<�@ �<<9�^- ?x.<<3 l,<<c/+
f�g A��8�M� :7� =9��I ,V� w��[\^7 AB-�Q87/' 

��\�\|7/ _+ : L<^�87/ ,<M- �<@ ��M- �@ v/ ,M-¬ v/ J.<�T �<- , U  ,
�O ,:7��I+ �T�MI ,G@T �- ?+�� �8��J%% : ��<@ �4 w���[7/+ w��[\7/ L�1 v/ ��

 ��+ ,A<^��1 A�[<c Y,<�- :7�<�I+ �T�MI v/ �9M�1 �9^8�� �^� A�[\@ �� �8� ,X7N
 ��+ ,l�<�b1 ���<g� :7� f�g A�8�M� :7� w��[c �i- v/ �9M�1 �9^8�� �r ��

<9^8�� �<r �<� ��+ ,A<^��1 A�[c Y,�- :7��I v/ �9M�1 �9^8�� �^� A��[@ �� �<9M�1 �
l,c/+ A��� v/'&& 

−�-�> A�[\7/+  : G<@ �<�� �<� m<1 =<�+ ,�[<\7/ 5/.b7�<@ G<�^- ,-.I �� mn7 ��/
��i7/' 
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�-�> A��[7/+ : ��i7/ G�- :� �� m1 =�+ ,¦�[7/ 5/.b7�@ G�^- ,-.I �� mn7 ��/

���\I =�' 
− L[<<c �.<<nI G<<7 f-�Q<<� �� v/ 2�<<> �<<87 �i<<�7/ :<<^- AB-�Q<<87/ lE�<<�x �<<��+ 

e/m8�7/ _ ��[ce/+ a�*' 
 :7�<�I J�<O �81% DM<� �<�M0� A<Mc m<b81 v/ m�M<� _ �97/.<�� �.<VB�� ��6<7/ m<b�

��^- D�/+ v/+ 2�i� �87 f-�Q� v/+ AMc A��� A^M�� m1 _ m@���'& 
 J�O E.�[� �@/ �-+%J�V� ,A�.�H� AO��@ m3T 2�3 :v/ J.�T �� ! m�M<� _ Y6�

J�V� ,v/ :� �r X7AO�0 A��8�M� A���V7/ �. &�^[� Y/+T 
 ���|7/ }�,c _+%:7��I J�O :G@ ?K3� �0�+ =7 G0�� ,���|7/ d� &G�^- �B��' 

−?+.�7/ J�O  : d ?6<7/ Y,<-++ G<�8cT+ v/ mQ<B@ ,@ d �97�b�� l�i�@ f��Q�7/
 ,l�<�b1 ���<g� :<7�+ ,f�<g A��8�M<� :7� f��Q�7/ l�bn@ ,�@ lE��K7/+ ,f^H�

M7 m|\�:7��I+ G0�\M� G���i� L[c :^- ��@ �+E ���7/ ��' 
−L3T �@/ J�O+  : �[<c L[<\@ �.<nI �i<�7/ :<^- lE��x w��[\7/ AB-�Q� ��

 ,G[<B0 _ m<8�7/ X<7N mQ<� L[\@+ ,a�*e/ J�81 L[\@ �.n�+ ,���e/
G�7� A3�\7/ L[\@+' 

−�uc �@/ J�O+  :�+K<u� l�i<- :<7� m8�7/ A�[c f��QI �� :^- J,� /6�+ G<@ 
 T.Q<c+ �K<�7/ �,<�+ a�<*e/ _ lE�<�K7/ L[<\@ G<-.O+ K��3 �9�^- E/x ��+
 m8�7/ ��>+ A�[\7/ A�[7/+ D���7/ �^�7/+ A�T�u7/ AO,|7�1 DB�7/ �,�I+ L^V7/

X7N .\0+ 
−��8�b- �@/ ��i7/ J�O+ % :f�<g A��8�M<� :7� & ,:7�<�I v/ A��i<� �<\I /6<�+

f-�Q� �7 2�> ��+ ,/6� f-�g 2�> ���' 
−A�8�I �@/ J�O  : ��\�\|7/ _+% ,O ��M@ f��� T�c �.� _ �M^1 w�T ��F@ l���/ ��
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�97 �BF� G@ G�V[� �9O.� G7 �-K�� ���7/ �� G0�[7 D7E� & ��\�\|7/ _ §B7 _+
%m��/��� =�@ ���F@ �� ��F@ �0�1 ���'& 

 v/ J.<<�T �� l�<<��� =<<@� �<<- ��\�\|<<7/ _+ U J�<<O % :=i<<8� m<<3T �<<8��@ _ 
G7 �BF� G7 v/ �ni� Y�*Z� ����7/ :^- �.> �|; ,3+ ���`'& 

 �V� =F@ m1 ~�^� d�+ ,�97 �BF� �9M^O _ ��1 �7�* ��8��@ L^n7/ �V� Y69�
�97 �BF� �M^1' 

 �<���7/ �<- �.i<7/ �|<; :<\0 ?6<7/ /6� X761+ , �7�<* ��<8��@ �/N N� G<^��
 GM^V@ ���O a�*�+ ,�8-�/ ��� ,X76@ G7 �BF� 5.<^V7/ _ �<� m<g�B�@ mg�B�I J

 a�<<*e/+ ��<<8�e/ �<<� , ��<<@+ /,<<c/+ f|<<7/ _ �<<89��V� �.<<n�7 ��^3�<<7/ ��+
 �T�/+ 2�8[7/ ��@ �81 �89�I�� , �<���7/ �<- �.> �|; :\0 �� m1 ~�7+

G7 �BF�' 
J�O+ : l���<o7/ ��T.<� E�<u87 ~�<7 �<r/.4+ J�<8-�/ mQ<� �� E.|<V87/+ , m<@

/ _ =�7/ �9V��V\7 5.^V7 ,�8�o- �g�BI X7N _ �.^g�B�� ���7/+' 
 J�<<O+$ : G<<�� m<<8n� G<<3+ :<<^- ��[<<0e/ G<<^�B� ,<<O m<<8�7/ �<<� ,<<c/.7/ �.<<�7/+

 v G��E.M-+ G��*� , �<8���;+ G<3�� �<@/+ ?6�¤7/ _ �81 ,���M1 G@ G7 v/ �BF��
 =M�7/ �- a��7/ �@ +�8- �@ v/ ,M- �- U J�<O G<0� % :�� �<� m<3�@ ��|<� =<�

 �u<� �.�[<I+ A�[<I G<�^- �i<��� �<��H7/ �+ST :^- A���V7/ �.� , mu<� m<1
 �|M7/ ,� �9�� ,J�V�� :J.V�� ?���> /6� �� �n�I m� : 5T �<� d ,J.<V�� : �<^� d

 X�^- , v/ d� G<7� d �� lE�9> �9�� fn7/ T,O AO��@ G7 £�H�� ,J.<V�� : D<VI �<��
Dg.�� ?w�u[7/ Y6� D� AO��M7/ Y6� GB1 _ AO��M7/ Y6�  , AB1 _ w�u[7/+ ,

w�u[7/ �>�`+ AO��M7/ �^Vb�'& 
 �,�+ a�*�@ �97�O �� J�c Y69� ,�Hi7/ /6� �97�O �81 , ���<Mn7/ m�Z� d�+

= 

��� 



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

= 
�.<<7.V� /.0�<<1 �<<9^1 T�<<�7/ /.<<^*E ��6<<7/ : v/ d� G<<7� d , :<<^- �97.<<O {3¤<<� �<<7+
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m<8�7/ 2/K3 d� �+KuI �� ! A<8^1 �� �.<^�8�%�+K<uI & �<� ,2/K<u7/ �<9�� E�B�[<�
��,VI :7� A3�c' 

�<� 2/K<u7/ .<� G<0.��� ?6<7/ �� �9B�+ ,������ :^- A��/ 2�V@� 5/.|7�� G<7.O :
}�+KuI m�{ ' �.<n� }<�\@ ;J,<�7/ _ A<F7�M� G[<B0 m<8�7�@ 2/Ku7/ �- ��M��7/+

8- �S/K3X^' 
 G7.O+$h :=���87/+ ��i7/ ��j .<�+ ,�<^�7/ m<�� T.983 G�7� L�N �� /6� ,

 ,�<9^8- =<�7/ �Q<�� =<���87/ :<^-+ �<Bn7/ m�� :^- LO��� ���n7/ �� ;5/.|7/
 m<��/ :<^- L<O���� ,X<7N :<^- L<O��� �<8H7/ 5�>+ ���+ �0x /N� ��i87��

:7��I G7.V@ X767 /.7,��/+ ,��B7/+ :} �.72�[<�� w�<�3 _%�� & ����<u87/ �<-
= 

�
� 
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�<�� �80�!  " # $ " �� w�<��+ 2=<> m<1 G<7+ �<9��c ?6<7/ l,<^M7/ Y6<� 5T ,<M-� �� w! ! #   #   #!  $  " " " " "     $ #z
!  #y  $ ! !#  !

 ��8^[87/ �� �.1�  " "" ! # !  #  %
� '& 
}l,^M7/ Y6� 5T ,M-� �� w��� �80� $! ! C #" " "  !  !   #!{ An� ?� $  !  }�<9��c ?6<7/   $ " ${ �<��c �<9^�3 p       

XB[<� d ���k ! #  p " :<^�H� d+ ��,�<� E�|<� d+ ,<c� �<9�� �<^o� d+ ��[<0� �E �<9��    !! # # #    !           " "!  
 ��<B7/+ 5/6<�7/ ��,<^@ �- v/ D�T =� �9^�� ���O :^- ���7/ �� X7N+ ��  �* " " " "! !     !   !   ! #  !    !  !   $   

                                                                                       
= 
%�� & �V� _ �nn^� ��%�� & ��^|<87/ �<� X<0 �<7 /.7�<O%�� & �<��0 X<0 �<7+

 ��n[<<87/%�� & ��Q<<��H7/ D<<� �.<<H0 �<<�1+%�� &��,<<7/ �.<<�@ 56<<n0 �<<�1+{ 
h�4,<<87/ :��− �� 'j �<<� l�|<<7/ �� 5/.|<<7/+ ,J.<<��/ �<<� �[<<�7 AO,|<<7��

.<��/ �<� �[<�7 AO,|<7/ �<n7 ,�<Bn� �91T�I ��+ J.��/ :<^- l�<1K7/ :<�c ,J
 ,T�<�7/ �97.<*E 5�M<�� �<� �<�� /+�<1N X<7N D�+ ,�91T�I �Bn� d {�\|7/ J.V7/

5�M��/ �� wT�� �� 2/Ku7/ _ /��4ZI �97 �� d.7+' 
 :<^-+ ,G7.<�� :^- �.MO��� �81 ���e/ �+�� :^- �.MO��� ��� :^- m�7E /6�+

/6�+ ,��i7/ �+E =�7/ �9����� :^- �.MO���� /6� G<0� ;J,<�7/ J�<81 X<> �<@ 
?���<n7�@ f<�n� �<9�^- L<O��� �^[87/ ��1 /N�! �.<nI+ A<8V0 �^[<8^7 �.<nI m<� 

?A8�0 ���n^7! J�<O ,���<8^7 ��<M87/ :^- :�c LO��� ���n7/ X7N �� �^@� m@ ,d 
:7��I v/ :} =<� m<O �x�<7/ �<� w�<M��7/+ YE�<M�7 £�*� =�7/ v/ A��x ��c �� mO

/ _ /.��k ��6^7A���V7/ �.� A|7�* ��0,7/ l��\7{h �/�-�/ :�� 'jG<7.O �<� �9B� :
}A���V7/ �.� A|7�*{�9�^- �+x�u�� ���+ ,A|7�* �[�7 �����87/ ��F7 ��� ' 

 ,�7�H7/ =|�� .�+ �7�H7/ ���@ ��[0e/ ����� f�1 N� ;�o�7/ :Q�V� �Q�� /6�+
J.V� ,GMO��� �� ,@ d :�V<�+ X�8�`� ,X�7� ��[c� �0�XI.[<1+ X�  X��n<��+

�n> :7� £��\I ��� A8��7/ Y6� :^- LO���� ,X7N GM>� ��+ X�3+x+' 
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 5��7/ E  �@ D�83 =� A���i7/    ! " " " " $}G7+#   { :7��I    }> m1 #C2=!{ Gn7��+ GV7�*+ G@T .9� " "     # C  
}��8^[87/ �� �.1� �� w���+ !  " " "" ! # !! #   #!{Y,�c.�@ G^7 " " " " "!  " $' 

 �<� �<0� �<80� m<V� m<g �<�+ G[<B�7 ?,<�9� �80�� �,��/ �8� �k�V7/ .^I� ��+ !  !   " " " " " $  $          !" "! $ ! ##  !    # ! !   ! "
 ��T6�87/ " " ! # !%
� '& 

}7/ /.<^I� ��+!�k�<<V! #{ ��<8�e/ :<<7� �.-,<7/ l+  �<<I �n�<^-  !" !     !!  $ " #}�,<��/ �<<8�  ! !   { G<<7 #  
}G[B�7 ?,�9� �80��" " " "!    $!   "{ G7 G�/,��/ 5/.4 ��� �9^3� ?� #  " " " !   ! ! $  " "   "}mg ��+$  !   { ��<8�e/ �<-  " ! !  

 �,97/ ���` Z�*�+ #  ! "    !  }mV�! #  { G7 #  }/ �<� �<0� �80�! "  $  ��T6<�87 " " ! # !{ =<^- ~�<^� ���.<H87/ $   !  !  � "  #
J��V7�@ ���/ mMO /6�+ ��^M�7/ d�"  $" ! " !  ! !  !   " $' 

 �.^8�I �8- m��F@ X@T ��+ �90.����� GI��k �n���� G^7 ,8\7/ mO+  #  # ## $ ! $   !  !!   ! #    z "" " " " " "  y    #" "%
� '& 
}�k �n���� G^7 ,8\7/ mO+ !  !# #" #   " "$ ! !�90.����� GI� !  #  "{ =M[<7/+ m<�V7/ T,<@ �.� v/ ��/TZ� !  !$ !  ! !  !   #  

 T�<�7/ :<7� v/ �<9^u-+ ��T�@E�+ �9�.3+ An�  �87/ 5�g+$   !! ! !   # $  !  # #        "} m<��F@ X<@T �<�+z "  " C    
�.^8�I �8-  #  $!  { �9�O.7 �9^98� �80�+ 2��7/+ 2��7�@ ! ! !  " "" "!  #    # $ $" " ! "%�&'  

                                                                                       
%١& :7��I G7.O  :}�<9��c ?6<7/ l,<^M7/ Y6<� 5T ,M-� �� w��� �80�   $ # $  !  " " " " "$ ! !  # $ !   #! "{h m<8�7/ :
�j ,

?�:" mO−J.��7/ �9��−���^7  : =�+ ,l,^M7/ Y6� 5T ,M-� �� w��� �80�#¡An�¢ ,
 +� ,/,<<c� �<<9�� /.<<8^o� +� ,�<<�/�c �<<�E �<<9�� /.nB[<<� �� G<<V^* :<<^- �<<9��c ?6<<7/p p p $  

���u> /.��V� +� ,��,�� /+,�|�"' 
�����
 �
�:" ,8\� G�M�7 Y�1N :7��I J.V�U : mO ,8\� ��} ,<M-� �� w��� �80�

l,^M7/ Y6� 5T{ An� =�+ }�9��c ?67/{�<�/�c ��E �9�� /.nB[� �� GV^* :^-  ,
 ��+,M�I =�7/ ��4+�/ �+E ���* :^�H� +� ,��,�� E�|� +� ,/,c� �9�� /.8^o� +�

�.1�i87/ �9��' 
YS��4 m3 J�O �80�+ :}�<9��c ?6<7/ l,<^M7/ Y6<� 5T{ ���<� �+E �16<7�@ �9|<H� 

= 

�
� 
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 v/ J.<�T �.O �� ��1�i87/ f���I E/T� G0� ,�9^1 E�M7/ 5T .�+ ,�/,^M7/U ,
@ ,An� m�� �� ��67/ �� �<97 =<FM�� ?6<7/ ��+ ,�9�7� G0�[c�+ ,�9�^- G�8�0 X76

 �9Q<�@ m1Z� E�M7/ ���� _ ��+ ,�9�� ���7/ D�8� ,��,^@ ��c ?67/ .� Y+,M��
 D<B0 :<^- �97 T,V� d+ ,A8�0 �9�^- G7 �uI �7 �� d ,�Q�@ �9Q�@ m�V�+ ,�Q�@

�g d+"' 
�������
 �
�:"v/ �<*� �� w�<�� J.<V� �Z<@ G7.<�T �<�� d+ ,lE�<M�7�@ Y,<c+ 

���O �^�� �81 �n��> G7 6HI�' 'l,<^M7/+ ::7�<�I v/ �9<��c A<n� : �<� �9|<�*/
,G�7� YE�@ Lc� ��� ,�9�7� G8�/ A��g�@ E�M7/ ���� ��@  �<98o-�+ ,G<�^- �9��1�+

Y,�- ' =M�7/ J�O /6n�+U �9^MV�<�/  lT+K<\7/ �<^@ �<8^� ,Y�3�<9� _ £�<* ��<c 
� ���<<n7/ G<<93.@J�<<V :¡v/ :<<7� v/ E�<<@ L<<c� X<<0� �<<^-� :<<0� ' X<<^�� �� d.<<7+

�3�* �� :0.3�*�  ¢ �`.� ��� :^- d/E ,L��VI+ �97 ��o�I lT�>� �9�7� T�>�+
G�c+ �M9�+ G�M0 ' X76<@ JK3Z<� ,�9B<�+ a�<* .� ?67/ ���\�7�@ GI/N f�++

d� �<9���c X<9��� d A��\� ��Z@ �9B�++ ,.^�7/+ ��i7/ _ �98[O E�Q<� �7�<� 
 ,Q<�� d+ ,�<��* :<^�H� d ��<7� 5/6<- �<� G<O60 �^o@ E�\7�@ G�� E�� ��+ G@�7

��,�<� �<B�� d+ ,���u<> '�<<�k �<9�7� ¦<3�7/+ ' �<<\I 2=<> m<1 J.<*E m<�3+
�89�\I �97.*,7 D@��7�1 GI.n^�+ G��@.@T ' m<b� X<^� �<n^� �� :7� lT�>� X7N _+
X^�+ �9n^� ,O �Zi7/ ��o- l,^M7/ Y6�2=> m1 �9�7�  : ,����n<� _ ��7 �T�@ �9^7/

T/E :7� d� X��@ T/.3 �� ��^V�I d+ ,�> �N m1 �> �9�� ���k+"' 
�
P�# $PP�< �
P�:l,<<^M7/+  : d+ ,���|<<�*/+ �<<97 �B��i<I G<<�7� ���<\�7/ ,�<<��+ ,A<n�

G<<7.O ��<<@ �T�<<�I% :�<<9��c ?6<<7/& G<<7.O+ ,³ :" (�+ A<<n� ��<<c ���/�<<@� ��
 A��,87/ ���c"� , ,G<8^- �@�<�+ G��Q<V@ ��<1 }<�c �<� v/ :<7� X<7N E��<�� �

G��� GF�^MI+ G�M;T+ G��-,@ X7N T.9� ��1 }�c �� ���/�@� :7� YE����+' 
= 

�
� 
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= 
���� ��
 �
�:" �81 ,�r 2���-d/+ �97 f��i�7/ m�M� :^- l,^M7/ :7� A�@.@�7/ A��g�

J�<<O :}�<<�M7/ /6<<� 5T /+,<<M��^�" !  $ # !  ! !    # '`� ?6<<7/!  " $�.<<* �<<� �9�<<�k+ �.<<3 �<<� �<<98�z " "! ! #  # ! #   !  !   z{ 
h���<<O :� ,�jG<<7.O+ , :}�<<9��c ?6<<7/   $ " ${?�  : /T,<<O �<<�/�c wT�<<� �<<80� ?6<<7/p p

J�<O ��M- �@/ �- ��\�\|7/ _ �M4 �81 ,�97 G8��\�@ ,�-�>+p : v/ J.<�T J�<O
UAn� {�� �.�  :"� ,�T�/+ w/.8[7/ �^* �.� v/ G��c ,^M7/ /6� �� �/�c .9

 d� G<��V7 �V�<^� d+ ,Y,�<� �<B�� d+ ,G1.<> ,Q�� d ,A���V7/ �.� :7� v/ A��\@#   #  #
���* :^�H� d+ ,�9��- �87!  ""G��8�@ }�,\7/  ' ��[<\7/+ ��\|<7/ _ �<M4 ,O+

 5�<<�1 �<<� G�<<g.� _ ��<<M� .<<� �<<81 , D<<�V7/ ,<<�BI A<<-�83 ��<<` �<<� ,�0�[<<87/+
,8\7/ v+ ,��nc�/"' 

�@/ �- ,��M- " }�<9��c ?6<7/ l,<^M7/ Y6� 5T ,M-� ��{=<��� , :A<n�"' ?+T+ 
G^b� lE��O �-' 

A�7��7/ .@� J�O+:":�� ���"' 
:7��I G7.O :}2=> m1 G7+z

!  #y  #  {h m8�7/ :
�j?� ,:"2=> m1 G0�\M� G7+"' 
�����
 �
�:"J.V� :�n^� �9^1 2��>�/ l,^M7/ Y6� 5�7+ ' d ,,<M-� �� w�<�� Y�<���

 �����> X^8� d"' 
���� ��
 �
�:"G7.O :}2=> m1 G7+z

!  #y  #  { :?� ,a�H7/ :^- ���7/ f�- 5�@ �� : .�
Gn�^�+ 2=> m1 5T+ ,l,^M7/ Y6� 5T"' 

J�O ,��M- �@ v/ ,M- �- :" m�)3 J�O³ : w/.8[<7/ G<^1 �<^H7/ v ,8\� ��
 �<<^�� �<<8� �9�<<�@ �<<�+ ,�9�<<� �<<�+ �<<9^1 �.<<gT�/+ ,�9�<<� �<<�+ �<<9^1 d �<<8�+

�^��"' 
:7�<<�I G<<7.O :}��8^[<<87/ �<<� �.<<1� �� w�<<��+   " " "" ! # !!  !#   ##{h m<<8�7/ :
�j?� ,:" �� w�<<��+#

G�-��7 ��TE�M87/ ,Y��� ��E�V�87/ �� �.1�"' 
= 

�
� 
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�����
 �
�:"J.V� : ��8^[<87/ �<� �.1Z<� ,�<B��c G<7 =93+ �^�� �� =@T (���+
 �<9�� �1,3+ ���/�@� G^�^* ��,@ /.0/E ��67/ Y,<3 �<�E f7�<* �<� d ,�.1�i<87/

v/ +,- ~�^@� ��E �/E+ ,�\87/"' 
���� ��
 �
�:"?� :G7 �����87/ Y��� ��E�V�87/ ��|^H87/ ��,c.87/"' 

�������
 �
�:?� :"���e/ A^� :^- ���@�b7/ 2�B�\7/ �� �.1� ��+"' 
G7.O ,��M- �@/ �- :"}��8^[87/{J.V� , :��,c.�"' 

:7��I G7.O :}�+  �k�<V7/ .^I� � # ! !! ! #  {h m<8�7/ :
�j?� ,:" :<^- �k�<V7/ .<^I� �� w�<��+
���7/"' 

�� �!�
 �
�:"?� ,�k�V7/ .^I� �� w���+ ?� :Y��O�"' 
�"#
$�
 �
�:"}�/2�V7/ .^I� ��+{ :<7� l.-,<7/ l+�<I ,<��� ,A<n� m<�� �<� �n�^- 

��8�e/"' 
���� ��
 �
�:"?� :G7.V1 ,Y��� �9F^@� ���7/ :^- :} w�<��/ �<� X<�^- Y.^�0 X7N" " "  ! #   # !   

��n\7/ �167/+" "   ! " ! �{h �/�8- Jk :��jG7.V1+ , :} �.<-��+ :<�.� �<M0 �� X�^- .^�0 !   ! !  !  #" ""  !    #
�.���� �.V7 �\7�@  # �" "! # z !  ! "{h �|V7/ :� j?� :T6��+ �^M� �0�"' 

�"�@�
 �
�: "}+{ �Q�� w��� }.^I� �� # !  { �n�^- }�<V7/! # !�k#{ /+,<�VI+ G<@ /+,<�9�7 
G��E� ,O+ =^- ?67/ /69� G�0���+ G��B7� /.8^�I+"' 

���P����
 �
�:"}�k�<V7/ /.<^I� ��+{�<� , :G<7.V1 ,.<^�7/ +� l+��<7/ :} �<� D<MI/+
X�7� :c.�{"' 

=�.7�/ J�O : G<���bI+ l.-,<7/ �<��nI �<���@ ��<�7/ :<^- G<I2/�O :<^- L<�/+� ?�
A<<�/,97/ _ G<<���Bn7 E�<<>Te/ G<<I2/�O :<<^- L<<�/+� ?� m<<�O+ ,E�<<>�7/ �<<��` :<<7� 

 :<^- A<M�/.87/ ��<� ���i<� ���<> GB�-�Q<I _ A0+KH87/ AV�/�7/ GV��Vc =7 fin��7
 G<0� =<nc ,<O+ ,A�<�,V7/ T/�<��/+ A�97e/ w�g.�B7/ 5�@ {�� 5�M�� �� GI2/�O 
= 
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 U :7�<�I G<7.O ��<V� =^|<� A<^�7 ��O %�E�<M- ���<� �r6<�I �� &�n� J/x �<8� �<�T

 ?� ,G<�MI /N� Y�<I �<� .<^I� m<�O+ ,�<uB7/ D^` :�c �9o� �� ��T/��� �� G7 �9o�+
���o7/ ��* .�+ ,�k�V7/ DMI� ��+' 

:7��I G7.O :}G[<B�7 ?,<�9� �<80�� �,��/ �8�" " " "!     $   !    " ! "{h m<8�7/ :
�j?� ,:" �,<��/ �<8�
G[B�7 YS/K3+ X7N ��* �80�� ,G@ ��3 �� DMI/+ G�� �8@"' 

������
 �
:"J.V� : ,E�<>�7/ �<��` X^[<� ,G<@ �<�3 �<8@+ =<@ �<�k+ =<��MI �8�
 G<0� ,G[<B�7 G<@ �<�3 �<8@+ ,=<@ G<0�8��+ ,?��� G-�MI�@ 5/.|7/ m�M� X^[� �80��

l�*�/ _ G@/6-+ ��0,7/ _ G�8V0 ��Z� G@ ��3 �8@+ ,=@ G0�8��@"' 
�������
 �
�:"}�,��/ �8�{YE,|@ �0� �8�� ���� G-�MI�@  :<B0+ v/ ,<�c.I �� 

 A<�B�8� ,:c.<7/ �<� :<^- JK0� �� ��MI/+ ,A�B��\7/ A^87/ _ J.*,7/+ ,G�- E/,0�/
=7� d G�7� A�3/T G�/,��/C"' 

�"#
$�
 �
�:?� :"G�/,��/ 5/.4 G7"' 
:7��I G7.O :}��T6�87/ �� �0� �80� mV� mg ��+  !  " " "! #   ! ! $ $ " #   {h m8�7/ :
�j?� ,:" m<g �<�+$

- m<V� �\7/ �−J.<��7/ �<9��− : �<7 �� G<@�V-+ v/ 5/6<- �<� �<n7 ��6<0 �<0� �<80�
2=> A�/,97/ �� ?,�@ ~�7+ ,�9�.O /+T60� ��67/ m��7/ �� ,c/+ �0Z� ,/.���I"' 

�"#
$�
 �
�:?� :" ,�,<97/ �<��` Z<�*�+ ,�k�V7�<@ ��<8�e/ �- mg ��+} m<V�
��T6�87/ �� �0� �80�{ : =<^- ~�<^� ,���.<H87/ �� �� m<MO /6<� ��<1+ ,­�M<7/ d�

J��V7�@ ����"' 
�������
 �
�:"}mg ��+{ �<�+ ,T6<�� J.<�T d� �0� ��+ ,:^- �� =��M�� �7+ 

­�M7/ d� J.��7/ :^-"' 
�����
 �
�:"J.V� : ,<�- �<� G<@ ��3 �8@+ =@ GM�6n�@ m�M[7/ ,|O �- T�3 ��+
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}��87��7/ 5T v ��8�^� D� �8^��+ =[B0 �8^� (�{h m8�7/ :��j' 

 �@'D�
 �
�$:h }�k�V7/ .^I� ��+{ ��<8�e/ :<7� �.-,<7/ l+�<I �n�^- } �<8�
�,��/{ G7 }G[B�7 ?,�9� �80��{?� ; : G7 G�/,��/ 5/.4 ��� ?�9^3�}mg ��+{ 

 �,97/ ���` Z�*�+ ��8�e/ �-}mV�{ G7 }��T6�87/ �� �0� �80�{'j 
H�$�: }�k�V7/ .^I� ��+{��8[O :7� �[V�I l+��7/  : ,A<�.��� l+�<I+ A<�oB7 l+�<I

:7+�/ l+��7�� :A�0�b7/ l+��7/+ ,�k�V7/ l2/�O :N.*Z<� ,�k�<V7/ G<@ 2�<3 �8@ m8�7/ l
J.<��7/ J.<V� ,G<7 /.<^I T�<�+ G<�MI /N� Y.<^�� 2=i<7/ �I �� :}�k�<V7/ .<^I� ��+{ 

 G<0Z1 =<��� ,X76<@ T.�Z<� .<9� ,�<-�MI/ Y.<^I� ��+ l2/�<O Y.<^I� �� ,/6<�+ /6� m8i�
J.V� : =7�@� d+ ,��MI/ l+�I �k�V7/ .^IZ� �Q��+ ,l2/�O l+�I �n�^- �k�V7/ .^IZ�

= 

��� 



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

= 
�<7 /6�+ ,�ng/�-�+ �n�B7�H8@ m<@ ,L[<\� ��[<7/+ l�|<7/ G<�^- J.<��^7 ~

A�oB7 l+�I �k�V7/ .^�� �� G�^- Lu� J.��7/ DMI/ �� mn7' 
���e/ ��1T� �� =� =�7/ l�|7/ ��1T� �� �1T A\I�B7/ l2/�O �� �^- ,O+' 


�/
W: ��0� .7+ ,GB7�* �8@ =7�M� d+ A�-�MI/ l+�I �k�V7/ .^�� �� �^[87/ :^- Lu� 
.�> ���-/TT�<� m<@ ,�<��E ~�<7 ��,<7/ T�<� ��<�7/ T.|- ���-/T+ ���7/ T  ��,<7/

���E �n� �7 Y.^MV� �7 ��+ ,���E T�� ��/E�- L[c ���7/ G^MVI �� ,lE�-' 
 .<� �<n\7/ �.<n� �� :<��8@ ,��<�7/ w/E�<- �<- /,<��@ ��,7/ �.n� �� L3/.7/+

+� w/E�M- �� G0.^�B� �8�� ���7/ YE���� �� d ,A�[7/+ �k�V7/ ��M7 ���* ,����; 
 /6<�+ ,�`�<@ ��<1 .<7+ G<�^- �<� �<8�� ��<�7/ /.�@�<�� �� �+,��� ��67/ ��/ ���7/
 l�<�c �<�V@ �<� £�<9�87/ /6<� :<^- +� �<��/ /6� :^- ���i� .7 ��0� ;{�\|@ ~�7
 G<�� w.<8�� �<*k �|- �Z� �4 ,�|�7/ /6� _ 2K3 ���e/ �� w.8�+ ,���°7

�� :�c /6n�+ ,�*k 2K3 �<� L[<c E,<u0+ ��<�e�@ m<8�0 �<�1 /N� �<��n7+ ,=QV
 A�[7/+ 5��n7/ G�Q�V�−���/Tk L[c d− �n[<0 �� �<��+ ,lE�<�V7/ .<� X<7N T�� 

J.V0+ 5/¤7/ _ ���+ST �,0+ : L<�9�0 +� ,�9B7�<H0 �� �<n8� d+ ��<�7/ /6n�
���7/ ��@ J.O :�<�+ ,m<MO �<� Y�<���- �<� ��,<7/ /6<� ,,<�,3 ��,<@ �<��^- ���^` 

�\7/ J.O �- ��[0e/ D�8� �� =FM�� d /6� ��� ,X7N GM>�' 
G7.O /697+ :}�k�V7/ .^I� ��+{ d ��<MI/ l+�<I+ ,�n�<^- Au\7/ G@ �.VI §B7 l+�I 

��n� m1 _ �^[� m1 :^- L3/.7/ .� /6�+ ,�n�B7�H�+ �n�gT��8@ =7�@�' 
QM
� �
� $�: J.��7/ J.O U :"��� �\<>+ l�4�� ��0E ���T /N� m<1 5�<u-�+ �<-

X[<<B0 A<<��H@ X<<�^�� ,G<<���@ ?�T ?N" �<<- =<<9�7/+ �+��87�<<@ �<<��/ _�<<�� m<<� 
?�n�87/ 

A<<@�3e�� :G<<7.O :"X[<<B0 A<<��H@ X<<�^-"�<<- =<<9�7/+ �+��87�<<@ �<<��/ _�<<�� d  
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 �8- X0.^Fi� }�\@ �r ��� d ?� ,�9-E :��87/ �n7 ,X���* �� G0� �n�87/
/ /6r ��9� ���7/ ��@ �� ;Lu� Y,<u�� ,G[<B0 �<- ���7�@ mFi�� G0� :�c ���

G7 J.V�+ ��1E ,�- fO/+ G0� T.|��+ �0�� ��Z� G0� ��i� GI�� J�c : /6<9� ,m�
G�- :9�� ?67/' 

:7�<<�I G<<7.O �Q<��+ :} /N� m<<g �<<� �1�Q<<� d �n[<<B0� �n�<<^- /.<<��k ��6<<7/ �<<9����
���,��/{h l,��87/ :���j �� A��/ Y6� �� �9B� ���7/ ��@ , {^<�� /N� ��[<0e/

J.V0 �n7 ,Y��; ���� �� G�^- ~�7 G[B0 : ��<��@ d� ��<� d ���; ���� ��
 ��<� /.^<g /N� �<n7 ,�<n�87/ �<- =<9�7/+ �+��87�<@ ����<@ T.�Z<� �<0Z� ,X[B0

���/+ l.-,7/ �� X�^- Lu� �8@ �.VI �� ,�@ ��Q� d �97�g' 
<�c ��<�7/ ��T,<I :<��8@ ��<�7/ l�-/�� x.u� �n7 ,{�\|<7/  /�|<7/ /.n^[<� :

 v/ :<<7� 2�-,<<7/ �� ��<<0 ?6<<7/ /6<<97+ ,G<<@ �Z<<@ d ��T,<<�7�@ =<<��� J�<<\7/ l�<<-/�8�
.�+ ,���/ /6� J+���� A8n\7�@ :7��I+ G0�\M� : A<^c�� ��<�e/ :<7� ��<�7/ mV0

�.7.V� ���7/ ��@ ��1 ��+ ,A^c�� :l.-,7/ J+� _ /6� �� ' ��<�e/ �� {�\�
�|<<7/ w2�<<3 ;T.<<�I l,<<- :<<^- �<<8H7/ ��<<c+ ,�<<\7/ �<<4 ���|<<7/ �<<4 l�<<1K7/ �<<4 l

J.V0 �n7 ,Y.3+ l,- :^- L3+� ���|7�� ,Y.3+ : .� l.-,7/ J+� _ /6� �� �81
J.<<V� X<<7N D<<�+ ,l�<<u97/ �<<� �i<<- A�<<� _ ��<<1 N�<<�� }<<�@+ ,�<<��*k _ �Q<<�� :

"l�1K7/ :7� �4 ,l�|7/ :7� �4 ,���e/ :7� d+� �9-E/"� LIT J.��7�� , �<� ,/6
J�O :���83 �9�7� �9-E/' 

G<7 ��^O .7 ��0� ����-+ ,A�|�� m�B@ �n89�� �0�[0� ����T .7 �b8� : ,�<���� �<9�- D<^O�
 /6<� �� ;��T,<�7�@ ���i<� ���<> �<9�- G<^V�0 �� �Z<@ �<� ;�<B�� �� +� ,�n8�� d G0�

m<V�I �<� ,<@ �<� ,l,c/+ l�� Gu7��I �� �n8� d ��87�� ,��87/ Au7��81 �<� 
��87/ /6� J�|���/ ��� :�c ,2=> =7� 2=>' 

= 

��	 



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

= 
 �� ;��<�7/ J�<\7 ��[<��d/ Y�<��� ~�<7+ ,��<�7/ J�<c :<7� E.<�I A7Z[87/ Y69�
 �9<<gT��� d+ ��<<�7/ �,<<� ��[<<0e/ �� .<<� m<<MO G<<I�n0� ?6<<7/ ��[<<��d/ :<<���

/.8�V�[<� :<�c A<^c�� :<7� A<^c�� �<� �9^V�<� G<�n7 �9-,<� �<� /6� ��� ,�\7�@ '
�b8� A<8n\7/ �<� ��<� ,���7/ lE�- �� ~�7 l�|7/ _ �8- m8�0 �� ,��0 ��,�- 

 X<7N ,<�@ ����^V0 �9�.B0 _ �V��/+ ���7/ G@ �^- /N� �4 ,d+� J.V7�@ G7 ,980 ��
A7Z[87/ Y6� ��; �Q�� /6n�+ ,m�B7/ :7�' 

 l�|<7/ G<�^- J.<��7/ G<@ �<�� �<8� ��<g��87/ ��<�7/ :<^- �k�<V7/ l+�I �� �987/
+ �Zi<7/ �n7+ ,�-�MI/+ �oB7 ��� l+��7/ �.nI+ ,�Q�� �9^1 A��/ G@ w���+ ��[7/

 �.<O� G<3+ :<^- �.<n0 �� �<��^- L<u� m@ ;DO/.7/ ���/ ���� JN�H�0 d �� _ G^1
,>�+' 
%��@�:?�9�� f*� ��*� A�|�� :7� A�|�� �� ��[0e/ mV0 _ J.V7/ ��  

5/.u7/ :� ,~�u7/ �� �0�1 /N� x.u� d �0K7�@ :^�M� �0�[0� �� ��g�� .^− N���7/+
v�@−G7 ��^O+  : �<9BBHI �� D���[<I �,<�- =<�7/ l.9i<7/ Y6<� ,�<c X<7�� =<*� �<�

 �<<����� ~�<<u7/ �<<� =�7�<<� ,�Z<<@ G<<�� ~�<<7+ ,~�<<u7/ �<<� /6<<9� ,�b<<� 2��8�<<�d�@
 .7 �n7 ,L7�F7/ _ J+K� d J+�/ G��uI�� �*k 2=> :7� G�^V0 .7 X0� ;f�BH�7/

�J.V0+ ��[� /,c/+ � : d /6<9� ,X<7 �[<c� /�<8* 5�<>/+ AO�[7/ ��I/ =*� ��
�n8�' 

 G<<7 {�<<@� (� f<<*� :<<7� /6<<� �<<� G<<�^V0 /N� (� X<<7N :<<��� ~�<<7+ ,�<<��` £T,<<�7��
 Y��7K0 =�7/ A3T,7/ :^- �n\7/ w.M4 Y���� ~�7 ��� £T,�7�� ,£T,I G�n7 ;f*�/

/ A3T,7/ �� G^V�0 ��0� Y���� �n7+ ;�9�7� ,A�^n7�@ �91�I :7� �4 ,f*�/ :7� :8o�7
�8H7/ _ :7��I G7.O ���+ :}Y.M��3�<�{h l,<��87/ :
�jJ.<V�� , : 5�<��3d/ �<��`

J.V0 ?67/ /6�' 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
}�k�V7/ .^I� ��+{ ��M�� A�V�M�I A�^8- l+�I+ ,�n�^- Au\7/ �r �.VI A�oB7 l+�I 

���/ /6� _ =�B7�H� �8@ J�M8@ �[7 =�0� �r' 
H�$��: }�k�V7/{ G�^- JK0 ?67/ /6� .� U' 

 �[<<B87/ J�<<O �k�<V7/ l+�<<I ,<�@+$h :}�,<<��/ �<8�{G<<7 j ��[<<BI :<<^- �<n7+ ,
G7.O �.n� �[B87/ :}�,��/{ �� ;E�<V0/ :<��8@ }�,<��/{ m<@ ;��7�<@ �,<��� d 

2�M7�@ �,��� : m8i<�7 E�<�V0d/ :<��� G��8Q<I+ ,E�<V0/ :<��� �8g G�n7 ,G@ �,��/
 �^�7/ A�/,����.�7/ A�/,�+' 

 �[<<B87/ J�<<O G<<7 E�<<V��+ ?,<<�9� ?6<<7��$h :}�,<<��/ �<<8�{ G<<7 } ?,<<�9� �<<80��
G[B�7{G7 G�/,��/ 5/.4 ��� ,�9^3� ?� j E�V0/+ �k�V7/ /6r �,��/ �8� ,{�\� ,

 v �[�7 A\^|87�� G7� m<1 �� ;��<B7 d+ ��<B7 �[<�7+ ,G�- =�; v/ �� ;
 �� �9�^-+ �M[1 �� �97 :M[B0G[<B�7 =<9� �N� ,�M[<�1/ ' =-/,<7/ D<B��� ��<1 ��+

 <<� ,J/,<7/ ��<B�0/ �Q�� X76@"G<^-�B1 �<�H7/ :<^- J/,<7/ ��" 5/.<b7/ m<�� �<n7 ,
�b� J�V� �� ,m-�B^7 : J.<��7/ ��U�<3� G<7 �.<n�� /+,<�9�7 ��<�^7 .-,<�  , m<@

J�<<O /6<<97+ ,�<<^H7/ D<<B0 .<<� J+�/ ��[<<7/+ l�|<<7/ G<<�^- Y,|<<O :} ?,<<�9� �<<80��
7G[B�{DMI .9� ,G�/,���@ DB��� ��[7/+ l�|7/ G�^- =M�7/ ��1 ��+ ' 

 �@'D�
 �
�$:h }m<g �<�+{ �,<97/ �<��` Z<�*�+ ��<8�e/ �<- }m<V�{G<7  :
}��T6�87/ �� �0� �80�{j T,O �[B87/ ,hG<7jG<7.O _ , :}�,<��/ �<8�{ �<�� T,<O+ ,

X761h :}mV�{G7 j.<u7/ �MI�� �� m3� ��� T,V� G0� LM[7/+ , �� ; �i<7�@ 5/
G7.O :}�,<��/ �<8� �k�<V7/ .^I� ��+{ +� Y.<^I� ?6<7/ �k�<V^7 ?2=<> ?� �,<��/ 

G<<7.O _+ ,Y.<<^I� ?6<<7/ �k�V7�<<@ :}m<<g �<<�+{% �<<� & A�`�<<>} �<<� �<<0� �<<80� m<<V�
��T6�87/{ �.n� �� �n8� d }��T6<�87/ �<� �<0� �<80� mV�{G<7.V7 �<@/.3  :} �<�+

mg{�^- E.�� ��8g G�� ��1 /N� d� G7.V@ YT,O /697+ ,G :}mV�{G7  :} �<� �0� �80�
= 

��
 



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

= 
��T6�87/{' 

m��O J�O /N�� :?G�6c _ A8n\7/ =� �� 

B&�:Y��F7+ G7 mV� =��� ,�.8�7/ G�6c _ A8n\7/  :}��T6�87/ �� �0� �80�{ =��� ,

 J.<��^7 �@�4 f�+ =� =�7/ A^8u7/ Y6� ��U m<@ ,mQ<� �<8@ A<��* �[<�7 
 J�V� ;mQ� d ��+ mQ� ��G7 : ,��T6<�87/ �<� ��[<7/+ l�|<7/ G�^- J.��7/ ��

 �[B87/ J�O ,�.H87/ T6�87/ :���+$h :��^M�7/ d� =^- ~�^� ,���.H87/'j 
H�$��: }�0� �80�{ :}�80�{�|c l/E� ' 

m<��O J�O /N�� : J.<��7/ a�|<�*/ ,<�B� /6<�UJ.<V� v/ �� D<� ,T/6<0e�@  :} �<0�
I d+ /��60+ /��i@ �\7�@ ���^�T���\u7/ 5�\�� �- JZ[{h l�VM7/ :��
'j 


B&�: �<1N ��<n� ,�+�n�� �.O L`�H87/ ��9� ,§B^7/ �� GM���� �� ���� mn7 �n7 
��iM�7/ ��@+ G��@ D8u7/ �� :7+� �9Vc _ f�.H�7/ L0�3' 

 �@'D�
 �
�$:h J�<�V7�@ �<��/ m<MO /6�+j �[<B87/ ,$ X^[<87/ /6<� X^[<� 
J.V�+ A��/ Y6� mb� _ /��b1 : A<��/ �.<nI �� �8Q<�� /6�+ ,J��V7�@ ���/ mMO G0�

 J�<V� /6<� �� 5/.|<7/+ ,f�Q<7/ A<��; _ J.<O /6<� �<n7+ ,�r m8�� d A*.[��
 ~�<7+ �<�^M�7/+ T/6<0e/ G<�^- ��[<7/+ l�|<7/ A<�- =M�7�� ,J��V7�@ ���/ ,�@ :�c

<M7�; A<�83 m<1 _ ��<V� ��[<7/+ l�|<7/ G<�^- J.<��7/+ ,A<�/,97/ G�^-/�<�b1 +� � :
} �16<� �0� �80� �16�%�� &���|<8@ �9�<^- �[<7{h A�<>�F7/ :��− ��j ,} ��

 �r�<�� ���7�%�� &�r�[<c �<��^- �� �<4{h A�<>�F7/ :�� ,��j m<b� �.<nI f<�1+ ,
A*.[�� ����83 _ ��8^[87/ :^- T�n�I =�7/ w���/ Y6�' 

 J��@� ������ �� ;��97/ ����@ �[�7 �[�7/ �.-E �� �4 ,}�,\7/ +� A��/ A7dE
 :<^- L<u� /6<97+ ,G7.<�T :<^-+ :7��I+ G0�\M� v/ :^- 2/,�-d/ �8Q�� /6�+

J.<V�� D<8u7/ �<- K<u- /N�+ ,�[�7/ �.-E �� x/¤cd/ A��; x¤\� �� ��[0e/ :
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
}���8^- �� d� ��7 �^- d X0�\M�{h l�VM7/ :��j �[<B87/ �n7 ,$ �<�b1 Y�<�;+ 

+Ku- /N� �^�7/ m�� ��/.7�O D8u7/ �- / : ,,<�u@ ~�<7 X^[� /6�+ ,¸.[�� /6�
���* .� m@ ,5/.|@ ~�7+ ,,�,[@ ~�7+' 

 ��<<V7/ �<<@/ �<<1N ,<O+$ .<<7+ ,��<<nc� l�i<<- x+�<<u�� d A���i<7/ _ ¸.[<<�87/ �� 
 _+ ,A<�87/ �<^M� �<8@T +� ��<nc�/ w/�i<- ¸.[�87/ ��n7 �[B87/ Gn^� �� ��n^�

��o- Z�* /6�' 
7/ /6� �� 5/.|7�� J.V}��T6�87/ �� �0� �80� mV�{J�<V�  ::<�c+ ��/ :<�c  ,<�@

 �<� G<�^- L<u� �<8@ �.<V� d� =Q<�V� d T/6<0e/ /6<� �n7 T6�� .9� ,J��V7�@ ���/
J.V� ,E�9u7/ : ���+ ,:7��I+ G0�\M� v/ :^- �1/,�+ ,�1/,� =^- ~�^� T6�� �0�

J.V7/ /6� D� :�c �n8� 2=> /69� J��V7�@ ���/ A7Z[�' 
A7Z[87/ Y6� _ 5/.|7�� : x.<u� d+ ,�n\� �97�b�� �� ����;+ ,A8n\� A��/ ��

 �<<n�� /N�+ ,D<8u7/ ��<n�� T6<�I �[<�7/  +�<> �<�� �<� �� ;G<�� �[<�7/ �.<-E
 �[<�7/ �� ;�[<0 �� D8u7/−�,<VI �<81− +� A<��/ J.7,<� J�<�@� �<- lT�<M- .<� 

�� }�,<\7/ �[<0 :<��8� ,��97�<@ ~�7 ��� /6�+ ,}�,\7/ 5�Q<0+ }�,<c �Z<� 
G�^-! 

QM
� �
� $�:?G�^- J,I A���O E.3+ �[�7/  +�> �� m�  
5/.u7�� :���0 �*Z�87�� ��T��7/ �^-+ D8u7/ T6�I /N� �987/ , �i@ ~�7 /6�' 

J.V� :}��T6�87/ �� �0� �80�{?{�B7�@ +� �[n7�@ =� m�  
5/.u7/ :�+T6�� ���7/+ ,T6�� .9� ,m-�� ��/ ��� ;�[n7�@' 

H�$�: }v ,8\7/ mO+{G7.O :^- �.���  :}w�<�� �80�{ ��,<VI :<^- G<0�� %m<O &
=��� :mO+ :}v ,8\7/{:7��I+ �T�MI v/ :^- 2��b^7 A^8u7/ Y6�+  ' v/ :<�4� ,O+

 ��<o��7/ ��<V� _+ ,�k�<V7/ J/K<0� 2/,<�@/ _+ G<��9�0/ _+ �<^H7/ 2/,�@/ _ G[B0 :^-
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J.<V� :7�<�I v/ �� ;�9^b<� ���<�; �� �\7�@ �9���V@ �.B�Q�[87�� :} v/ A�<�
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J�O ,GMcZ� :J.V�� 2�8[7/ _ ?E��� �4 ,m�)3 GM\�� : ,Y.McZ<� �<0�� L<\� v/ ��
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0� �4 ,�M�[87/ �� G0�� ,G�^- ���* /N�+ ,G�^- ���* ,O l��87/ �� X7N ,��� �8� G

 �n\7/ /6� �.n�� ,��7 �.n� �� ,@�� ,���7/ ���� G�V^I+ ,/T�� G@ £�HI �� lE�-
 G0Z@%��7 &m�^7/ _ d� �.n� d /6� �Z@ ,lE��7/ ��+ ,A��/ �� /N.*Z�' 

 �@PP'D�
 �
PP�$:h }G<<�V�7��{<<� w.@�<<�7�@  m<<�^7/ A\�M}Jk{ �/.<<-� }�.<<-��{ 
 �<�M7 G<��r� �<� �<8� .<�+ G<�� :<�.� £�<*�+ ,{��+ G�,� ��@ Y.�g.�} �.<n�7

�97{ ���/ AMO�- _ }/+,-{ �97�<3T m<�V� }�<0Kc+{ l2/�<O _+ ��2�[<0 ,M��[<� 
 �<� m<-�B7/ �<�/ :<��8@ �<�� .<�+ ,T,|<87/ _ ��<�F7 ?/K7/ �.n�+ ,2�\7/ �Q@

 G<<0KcZ1 G<<0Kc}.<<-�� ����<<���+ �{ Y�<<�x+ }���`�<<* /.0�<<1 �<<8�E.�3+{ �<<� 
G�,� :^- /.MO.�� ,����- ?� ,A���H7/'j 

H�$�: }G�V�7��{?� , : m<V� �<7+ ,m<�^7/ A\�M<� w.@�<�7/ �.-�� Jk 6*�%Y6<*�& ;
�.<7.V� �<^�7/ m<��+ ,N.<M�87/ ��<V^7/ �<nc _ {M<�� G0� : m<B�7/ .<� ��<V^7/ ��

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

,���V7 :8[� .9� ,��` ?67/ N.M�87/J�O /697+  :}G�V�7��{' 
HPP�$��: }�.<<-�� Jk{ �[<<B87/ J�<<O $h :?� G<<7k :G<<0/.-�j?� G<<7k �� m<<8�\�� , :
G�@/�O' 

J�c m1 :^- :X^87/ .�+ ,�.-�� :7� L[��� �� Y6*� G0� �987/' 
_ �b<� N.<M�87/ ��<V^7/ �V�^� ?67/ �V�^87/ �� ;,|V@ �.n�  �V�7d/+  ,�T�i<7/

<<n7 ,Y6<<*� ,<<��� ,,u[<<87/ +� 2�<<8^�7/ �<<n7 ,G<<@ �<<B� 2=<<> G<<0Z@ ��i<<� ,<<O ��<<�� �
�.7.V� :N.<M�87/ m<B�7/ _ �.n�  �V�7d/ ' ,�.<-�� ?,<� ��<@ �.<-�� Jk G�<g.�

J/.��/ �� J�� G�� ?67/ �� �.�o� �8@T+ ,G�� ?67�@ �+��i� d /.0�1+' 
 ,w.@��7/ {��+h��M7 G��r� �� �8� .�+ G�� :�.� £�*�+ jY�<��� : G[<B0 D<g��

 �� �� ;lE�<�7�1 {�<� w.@�<�7/ �� G<�� X<> d �8� �n7 ,G8^�0 d �8� /6�+ ,G[B0
 G<��r� �<� �<8� G<0.1 �<��+ ,G<�� �� �o��+ ,��[0e/ G\�B� �� ,@ d �^F87/ 2=i7/

mV0 �7 �� ,56nI d+ ,�,|I d =�7/ A�^��/��e/ T.��/ �� /69� ,��M7 : ;A@N�1 ���
lE��7/ �� ,��@ /6� ��' 

HPP�$��: }�<<97 �.<<n�7{ G<<7.O _ ��8Q<<7/+ ,�<<��/ A<<MO�- _ }�.<<n�7{ :<<^- E.<<�� 
 _ ��8Q7/+ ,:�.�}�97{G[B0 �.-�� Jk _ m*,�+ ,�.-�� Jk :^- E.�� ' 

 G<<7.O+}�.<<n�7{ �[<<B87/ J�<<O $h :�<<��/ A<<MO�- _ j �<<�� ��<<7/ �� :<<7� lT�<<>�
c+ /+,<- �<97 �.<n� G<0Z@ /+��<> .<7 �<�� ;m<�^��^7 �[<�7+ ,AMO��^7 ,Y.<^�V7 �<0K

X761 ��1 G0� AMO��7/ �n7+' 
 ��b1 �@/ G�7� L�N ��+$ ,G<3+ G<7 ,v/ �<^- T�<M�-�@ ,m<�^��^7 �<�� ��<7/ �� �� 

=��� :}�<0Kc+ /+,<- �<97 �.n�7 �.-�� Jk G�V�7��{ ��<^�I �[<�7+ ,v/ �<^- _ 
 ��<7/ �� �<� Y�<�;+ �[<B87/ G�7� L�N �� 5�O�/ �n7 ,G3+ G7 /6� , �V�7�7 �<��

m�^��^7 �[�7+ ,AMO��^7' 
= 

��
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= 
��8[O :7� �[V�I �T�Q87/ m�B7/ :^- m*,I =�7/ ��7/+ :l,�/x ��;+ ,l,�/x' 

~�<7 /6�+ ,=B�7/ ,�1Z�7 �.nI+ ,AMO��^7 �.nI+ ,m�^��^7 �.nI l,�/K7/ ��7/  �<�F7
:7�<�I G7.O mb� ,lE/Te/ m�� ,�@ L7�F7/ _ DVI =�7/ =� l,�/K7/+ ,l,�/K7/ :} ,<���

/�<<n7 ��<<M�7 v{h 2�[<<�7/ :��jG<<7.O+ , :}~3�<<7/ �n�<<- L�6<<�7 v/ ,<<��� �<<80�{ 
h5/Kc�/ :��j wT,<O+ �9��6<c .7 X0� ;l,�/x ��� ��7/ ��� ,%�� &} ,<��� �<80�

L�6�7 v/{��n7/ �I ,L�6� �� v/ ,��� �80� ' 
X<7.O mb� ,m�^��^7 �.nI l,�/K7/ ��; ��7/+ :?� ,�<^�I� w�Q<c :m<3� �<� �� 
:7�<�I G<7.O mb� ,=B�7/ ,�1Z�7 �.nI+ ,�^�I� :}�<97 �<BF�7 v/ �<n� �<7{h 2�[<�7/ :

���j=��� ,E.\u7/ �d �.�.\�7/ �9�8[� /697+ , :=B�7/ ,�1Z�7 =9� ,=B�7/' 
 A��/ Y6� mb� ,AMO��^7 �.nI Ab7�b7/+}�0Kc+ /+,- �97 �.n�7{ �.<nI =�7/ =�+ ,

 ,�@%��1 &��� +� ,�0�1 �-T�Q���g�� ' 
H�$��:h }/+,- �97 �.n�7{ ,�97�3T m�V� }�<0Kc+{��2�[<0 ,M��[<� j G<�� /6<� ,

 G<<0� ���<<o7/ m<<@ ,�<<o0}/+,<<-{ J� A<<F7�M7/ T/�<<g�/ �<<� G<<�,� :<<^- m|<<\� �<<87 ;
 ,�.-��}�0Kc+{ �<9F^@�+ ,��<o�7/ T�|<�0d/ �� G7 �9o� ��c ��K\� �.� G0� 

 �9�^- �|�0/ G0�� ;A��K7/ �.� �|�0/ ��c �<� /6<r �97 m|c+ ,/���@ �F7�@ /T�|�0/
:7��I+ G0�\M� v/ d� G8^�� d �� �K\7/' 

 :<<�.� �� �<<^�0 �<<7+U �<<80�+ ,��2�[<<0 ,M��<<�/ G<<0� d+ ,�.<<-�� Jk J�<<3T m<<�O 
 ,G<^�B@ �9O�<;� :7��I+ G0�\M� v/ �� �+��87/h �.n<�+ 2�<\7/ �Q<@ l2/�<O _+

/ :��8@ ��� .�+ ,T,|87/ _ ���F7 ?/K7/G<0KcZ1 G<0Kc �<� m<-�B7/ ��j J�<O /N� ,
 �[B87/$ :l2/�O G�� '=��� .9� :lN�> l2/�O =��� .9� ,¨�O J�O /N�+ ,A��M�' 

�
PP�:h ?/K<<7/ �.n<<�+ 2�<<\7/ �Q<<@ j"�<<0Kc+ /+,<<- �<<97 �.<<n�7"�<<0Kc+ �<<0Kc , 
J.<V� ,T,|<87/ _ ��<�F7 �<8�+ ,,c/+ �8����� :G<0KcZ1 G<0Kc '=<��� : �K<\7/ ��

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

/,�K� ~�7 ?67/mb� lK897�@  :E,��7/ }�c �� lK897�@ ,�K87/ G0Kc�' 
H�$��:h ��� m-�B7/ ��/ :��8@ j?� :?� ,�x�<c : �[<B87/ G<7+� ,<O+ ,�K<\�$ 

 :<<�.�+ ,�V�7�<<@ T.�<<> �K<<\7/ �� ;/6<<� :<<7�U T.�i<<7/ /6<<97 m*,<<� − .<<�+
�K\7/− �.n�� /6� :^-+ ,�9[B0� _ }�0Kc+{:��8@  :�0x�c' 

@ �Z� �0��c� T,|87/+J�<V�� ,J.<�B87/ �<�/ :<��8@ �<0��c�+ ,m<-�B7/ �<�/ :<��8 :
�Q�� J�V�+ ,:gT J,- ��� :AV4 ��� ' ��/ :��8@ TE�|� AV4+ ,:gT+ ,J,-+

m-�B7/ :J.�B� ��/ �8��1+ ,�.4.�+ ,=g��+ ,m-�� ��/ .�+ ,JE�-' 
 G7.O+U :"ET .<9� �<0��� G<�^- ~�<7 �<8- m<8- ��" �<�/ :<��8@ T,|<� /6<� ,
J.�B�' 

}��0Kc+ /+,- �97 �.n�7 �.-�� Jk G�V�7�{ ,f<����@ Y+,<c 2�9VB7/ ,�- +,�7/ ,
/.7�V� ,DO/.7/ _ �n\7/ .� : .<9� ,Gc�� G8; +� ,�H> l2�[� Y�� �� +,�7/ ��

Y+,-' 
 ,�[<I �� Y�[<� ��[<0� m<1+ ,+,<- .<9� ;�[<I �� G<0K\�+ ,2�[I �� Y�[� ��[0� m1

=7+ .9� ;�K\I �� G0K\�+' 
:7��I G7.O :}���`�<* /.0�<1 �<8�E.�3+ ��<���+ �.-�� ��{ m<�^�I A<^8u7/ Y6<� 

G7.V7 :}�<0Kc+ /+,<- �97 �.n�7{m<�O G<0Z1  : �.<n� /N�<87}�<0Kc+ /+,<- �<97{ ?
2d�� Z�* .� X7N _ LM[7/ �� ��M��' 

}�.-��{ : ,X^87/}��<���+{ : ,Y�<�x+}�<8�E.�3+{ : �.<^b�8� ��6<7/ �<89-�MI�
E.�3 A8^1+ ,�8���Z@ :�3 D83��[0e/ T�|0� �� ,�u7/+ ,,' 

:7��I G7.O :}���`�* /.0�1{?� ,A���H7/ ��  :G�,� :^- /.MO.�� ,����-' 
 ¦`�H7�� ;¦�H87/+ ¦`�H7/ ��@ ��� ����+−�b�− m�O �� ��� ,/,8��� m�O �� 

 J�<O ,56<�� �<�; ¦�H87/+ ,56�� ¦`�H7/ ��� X767+ ,¦�H� .9� ,8��� ��;
= 

��� 
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= 
:7��I v/ :}A@N�1 A���0A�`�* {h �^�7/ :��'j 

:7�<<�I J�<<O ,�<<4� G<<�^- ~�<<7 ¦<<�H87/+ :}�<<0Z�*� +� ���[<<0 �� �06<<*/�I d �<<�@T{ 
hl�VM7/ :���j¦`�<* �� m�B7/+ , :¦<�H� �<� m<�B7/+ ,¦<�* :Z<�*� ' .<� /6<�

��B7/' 
�N� ::7�<�I+ G0�\M<� G7.O :}���`�<*{?�  : ,,|<O+ ,<8- �<- Z<�H7/ _ ��<�O/+

 �[B87/ J�O /697+$h :?� :-G�,� :^- /.MO.�� ����j' 
 �@'D�
 �
�$:h }�.-�� w���/ �7�O+{ .<� G<^�V@ G<0/.-� D� �� ,O+ } w�<O

/,<<7+ Y6<<H�0 +� �<<��B�� �� :[<<- Y.<<^�VI d X<<7+ =<<7 ��<<-{ �<<�.-�`Z� } d �<<�+
�+��i�{G�� ����� AMO��@ 'j 

 �@'D�
 �
�$:h :7��I G7.O :}�.-�� w���/ �7�O+{ ,G^�V@ G0/.-� D� �� ,O+ 
�? : ,:<<�.� m<<�V@h .<<�}X<<7+ =<<7 ��<<- w�<<O{j A<<8^1 ,}w�<<O{ 2�<<�7�@ A<<@.�n� 

 w�<��/ �<� =<V@ �<8�� X76<1 =<�+ ,A`.@�87/ 2��7�@ �.nI �� l,-�V7/+ ,Ac.�B87/
 A`.@�87�@}��<-� l�<O �<�I��TN+ �<�3/+x� �<� �<�7 L� ��@T{h ��<O�B7/ :��j 2�<�7�@ ,

/ �� Dg.87/ /6� _ d� Ac.�B� wZI �7+ ,A`.@�87/ _ �k�<V7/ _ w�<1N+ ,�k�<V7
A`.@�87/ 2��7�@ /6� �.� ���g.�' 

m�O /N�+ :?��B7/ �� 
J.V0 : A@�\|7/ G8�T /6n� ,(�8b�7/ ���7/ G�� DM�� /6� ��¹' 

 G7.O+}�7�O+{G7.O+ ,�.-�� :7� G�� 5��H7/ G3.I  :}��- w�O{ �[B87/ T,O 
$h .�j7/ �<� N.*Z<� .<�+ ,�+6<\� �,<�M� )<* G0� ��M�7 ;T/�<V7/ �<� +� ,�<V ,

 A<��- �.<nI ���� ,wE�@ /N� ���7/ �� ;E)7/ .�+ ,�V7/ �� ,���83 �89�� {|�+
J�V� /697+ ,T+�[7/ :^- :T�c �K\7/ �E+ ,ET�@ T+�[7/ �E' 

J�V�+ :=��� ,T�c D�,@ G�^- =nM� :�K\7/ ��' 
= 

��� 
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= 

J.V0 �N� :+�[7/ :^- m�7E ���7/ lE+�@+ ,��E+�@ �- A���1 ���7/ l�OT' 
m�O+ : ��<1 /N� ��[<0e/ �� ;5/��<gd/ �,<-+ T/�<V7/ .<�+ ,��<n87�@ �<O �� ���

 /6<� �<n7 ,�<B�^I+ J.<uI+ �Hi<I ,�<�� �<�+ ,�<�� �� J.uI G��- w�,@ �B��*
fHI �7 ��� :^- m�7E ��T/�O �n7+ ,lT�O ��� :^- m�7E' 

:7��I G7.O :}+ Y6H�0 +� ���B�� �� :[- Y.^�VI d X7+ =7 ��- w�O/,7{ '�<97.O :
}Y.^�VI d{�97.V7 ��1 �87 d�+ ,G^�V@ /.8� ��� :^- J,�  :}Y.^�VI d{l,��� ' 

:7��I G7.O+ :}X7+ =7{ l�<O ,<7.7/ /6� T��+ ,��O.I �81 ���/ DO+ G0� X> d 
 l�<O X<7N ,�@ G7 T�� �8� ,�� �.-�B7 ���+ ,l�*�/+ ��0,7/ _ �97 A��T+ ,�97 ��-

- G7 ��1 m@ ,��-�0Kc+ /+,' 
/6n� ��V� ��1 �9Q�@ �� ��[B�7/ L�/�; ��+ :}=7 ��- w�O{��<V� �<4 ,fV�+  :

}d X<7+{��<<V� �<<4 ,f<<V� �<<4 , :}Y.<^�VI{ �<<� A<<V�V\7/ _ /6<<�+ ,AB0Z�[<<� A<<^83 
 :7�<�I v/ J�<V7 �.<7.V� �81 ��1 .7 G0� ;�k�V7�@ L-��7/%G<0.^�VI& �6<c �� N� ;

�.� �MM� G7 �^�0 d ��� �.�7/ ��<��B�7/ Y6<� m<b8@ v/ ��<1 �[<B� f<�n� ,=<9�7/ 
 ��<M- �<@/ �<- ?+T G<0� :<�c ,G@ m�O ,O G0� ;Y�0�1N �n7+ ,lET/.7/® �<n7+ 

Y�4�<�I+ ��<n7/ X<�nBI �<� G<�� �<87 ;��<M- �@/ �- �.n� �� ,�@� �� /6� , �,<-+
 m<�B7/ _ �.�7/ ��+ ,��@ D� GQ�@ ����7/}Y.<^�VI{�� :<^- J,<� �<8� ,A<�+6c  

}d{G�^- A�^[� ' 
 �.-�� l���/ �n7+« �<��+ ,G<c�B�7+ ,G<7 A<�,9�7/ 5�<@ �� X7N �7�O ��� ��� ;

 �<� ��<�+ :<^- �<��/ �.<n� ���<> ,<V�-/ �<� ~�7 �n7+ ,G7 l,V��� X7N �7�O ���
 d /6<�+ ,��,<��� A<8n\7 ;��[0e/ E�V�-/ :7��I+ G0�\M� v/ f^H� ,O m@ ,,V�-/

V��� G7.VI �� �� D0���<97.O /6� :^- J,�+ ,�Q�� �97+ G7 ��- l�O �.n�� G0� l, :
}/,7+ Y6H�0 +� ���B�� �� :[-{' 

= 

��� 
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= 
:7��I G7.O :}:[-{G7.O+ ,=3¤^7  :}���B��{ ,A�,H^7 }/,7+ Y6H�0 +�{Y��M�0 ,' 

m�O ,O+ :�7�V� ,,7+ GI���/ �� �.-�B7 ~�7 G0� :}/,<7+ Y6<H�0 +�{ �� �.<^��+ ,
 ��� ,�O�� �����/ ��@ ,,<7.7/ :<^- �.�\� �81 G�^- �.�\� �9^�u� d G@ �9-�B�0/

 A<<���7/+ A<<8c�7/ �<<� G<<7 G<<M^O _ �.<<n� d+ ,Y�<<9��+ Y��Z<<� ��[<<0e/ ,<<�- �E�<<H7��
�7�O /697+ ,,7.^7 �.n� �� f��7/+ :}/,7+ Y6H�0 +�{ :<0E�/ �<� J�<V�0/ /6�+ ,

:^-�/ :7�' 
�N� :J.VI �� ,��I =� :/6� �� ���+�\� ��[7 �\0 �<�E�* Y6<H�0 �� �<��� ;,<7.7/ 

,7.7/ A7K�� _ ��7 �.n�+ ,G@ �HB0 /,7+ Y6H�0 ���+ ,G@ DB��0' 
 �� �<n8� d G<�n7+ ,/,<7+ G0+6H�� d+ ,�9�B�� �� ,�M� �87 }7�4 J�8�c/ ����+
 �16<I d 2�V@e/ _ L�;¤7/+ ,G��V@� _ �9M�;�I ,��I ��� ;���[7/ /6� mb� _ J�V�

|7/ d� G��/,7+ 6H�� +� ,DB�� �� =�+ ,A@.;�87/ w�B' 
 ;X<<7N :<<^- J,<<� d ,<<O+ ,,<<^I d /�O�<<- �<<0�1 �<<�� :<<^- :<<�.87 �<<9��MI J,<<� ,<<O+
 �<87 �<��@ ��<7E ,<u0 d ��,<�- �<��n7+ ,��,<�- �<� :<^- lE��x ,7.7/ 6H�I ,O l��87��

J.V0 :/61 �.n� �8@T+' 
:7�<<�I G<<7.O :}�+��i<<� d �<<�+{<<�� ���<<o7/ A<<^83 Y6<<� , =<<��� ,v/ ��<<1 �<<� �

}��+{?�  : ,l��87/ �9��+ �.-�� Jk}�+��i� d{ �<�� ;,<7.7/ /6<� ��� AMO��@ 
 X7N :8-� :7��I+ G0�\M� v/ �n7+ ,��T.i� �9�� /.^MO �87 Y��� AMO��@ /+��> .7

�9�-' 
 J.V� �9Q�@}�+��i� d ��+{ �Z<1+ ,l��<87/ Y,<��I �<8@ �+��i<� d �.-�� Jk 

� l��87/ v/ �9897� �<� G<0� 5�<O�/ �n7 ,�+��i� �� �� ���+ ,m3�7/ /6� Jt� 
:7��I+ G0�\M� v/ ��1' 

 ,<@ d+ ,G<�3+x �0�1 ,V� ,6���c �8^�� ,O �nI �7 �.-�� l���/ �� ���o7/ ��+
= 

��� 
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= 

G��E :^- �.nI ��+ ,G7 A���� �.nI ��' 
 �@'D�
 �
�$:h }:<�.� �� E/�� {M��+{ G<`�V�7�@ �<8^- �<87 }��<;T�{ �<8� 
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�<7�O .7 ,A���7/ l,-�V7/ m�M� :^- m�^��7�@ �I� �9�n7 ,���� ?.O G0� ;Y�3Z��/ :

 ,:<�.� T�u��<�/ =<�+ ,A<��* A7Z[<87 ��<^�I /6<� T�<� ,���� ?.O G0� Y�3Z��/
=<�+ ,A<��- l,<-�O �<\I A<�.��� A^�7/ Y6r �I� �9�n7 :} w�3Z�<�/ �<� �<�* ��

����/ ?.V7/{ �<� G<7 ,<@d m<8- m<n� ,m8- m1 _ ���1T �8� ��B�.7/ �/6�+ ,
���/+ l.<<V7/ �<<8�+ ,�<<8r d� �.<<n� d ,���<<��/ ��6<<� ,m<<�B7/ �.<<n� l.V7�<<M� ,A<<0

 ,O+ ,m�B7/ �8�� d ����/ ��;+ ,m�B� d ?.V7/ ��F� ,m�B7/ ��8I �.n� A0����@+
 �<�; _ ,m<�B7/ ��<8I G<@ m|<c �<���� �<�.O ��[<0e/ ��<1 /N� X767+ ,��� G^�B� d

=��� ,�3Z�[87/ : �<�^1+ .<7 ,J�8-�/ D�83 _ ����/ ?.V7/ L^�0 ��0� lT�3e/ _
�|H> m1.0 �� ��H� D�@ :^- }����/ ?.V7/{' 

 �� �<0ET� /N�+ ,��<��/ ?.<V7/ ���<0 �<� �<�H� ,A<��O :^- �|H> ���0 �� �0ET� /N�
 J�<O /697+ ,����/ ?.V7/ 2�QV7/ :^- =7.0 �� ��H� ,^@ 2�QO :^- �|H> =7.0

 ��8�^[7 =�u7/³ :}���� ?.V7 G�^- (�+ X��V� �� �.VI �� mMO G@ X�Ik �0�{ 
hm8�7/ :�
j��3Z@ ~�7 .�+ ,' 

 �[B87/ J�O$:7��I G7.O _  :}��<��/ ?.V7/ w�3Z��/ �� ��* ��{h : �97Z[<�
�97 G7.O ��+ ,��M7/ �uc D�T �� �,VI �8@ GI)*Z� ,G�- : G<0� lE�<�x+ ,=B^* =i�/

Gc�n0� _ L;�� ,G���� �^� ,G��T 5.� �r �^-+ ,GI2�3 �87j?� , : �<�.@� �97Z�
 l.V7/ �- �,<VI �<8@ GI)*�+ ,G7 w�16� ,���B|7/ ��I�r �9����� A�B�1+ ,A0���/+

 ,G<I.O :<^- m<�7E /6�+ ,~B0� l�i- G���� �� lE��7/ �� ��1+ ,��M7/ �uc D�T ��
J�V� ,�9�O�� finI {��7/+ G���� =i8I �0�1+ :=<�/T+ (.<1 ' :<^- m<�7E /6<�+

G�0���' 
�^- �87 G0� A0���/ �� lE��x �Q�� X761 /6<�+ ,G���� �^� ,G��T �B* :�.� �r 

= 

��� 
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= 
 ����- �8�� ���Bn� ��� m@ ,ª�b7/ ���QV7/ Y6� :7� £��\0 d �\0 �n7 ,A0���/ ��
 6<*Z� �<7+ ,�<��I ��V� :V� G0� }�c ;���� G0�+ ,�897 G�V�+ ,.7,7/ G-K�7 ?.O G0�

G�0��� :^- J,� /6�+ ,��F7/ �� ���>' 
G�V<� �� �I6*� l.V7/+ A0����� G<0.n7 ,<980 �� m<3� ���<> D��|<� �� �K<^� d+ ,

 ��[<0e�� ,.7,<7/ G<-K0 �� GI.V@ ���� ��[0e�� ,/697 A3�c ���� ~�7 ,����� ��.O
 J,� ,�[�+ A7.9[@ G-K0+ ,G93+ ��F�� �7 :�.� �n7+ ,Y,� ~M�I+ ,G93+ �8\�

 J,� ,�+�I :�c ��F7/ �,�� ,���1 ��V� =V[� �Q�� G0.1+ ,?.O G0� :^- G0� :^-
 ��<��/ �<n7 ,?�<7/ m<MO .7,7/ �K�� m@ ,���1 ��V� =V[� d ����/ ��; �� ;����

G�0���+ GI.V7 �89����� G3+ /69� ,G93+ :^- 2=i7�@ �Z� ?67/ .�' 
 �@'D�
 �
�$:h }��I�<� =��@/ �,c� X\n0� �� ,�T� (� J�O{ ,�)<n7/ =<�+ 
 ��F|7/ +�}(�3ZI �� :^-{_ =7 /��3� �.nI  =<8�; =-T }�<uc (�<84{ ?� 

 ����}/�i- �88I� ���{ ���� �i- =-T ?� }�,�- �8�{ ��8�7/ } �� ,�T� ��+
X<<�^- �<<>�{ �i<<�7/  /¤<<>�@ }v/ 2�<<> �� (,u�<<�{ �)<<�^7 }��\7�|<<7/ �<<�{ 

,9�7�@ ���/.7/'j 
:7��I G7.O :}X\n0� �� ,�T�{ �<� ,/6<� :<^-+ ,/,<V- ~�<7+ ,��<n�@ ,<-+ /6<� 
E G�� �.n�J.<V� G<0� ;A<89M87/ :<^- ,<V�7/ x/.<3 :<^- m�7 :}X<\n0� �� ,<�T�{ 

Y����+ :G^�� ��n�7/ �� ;X3+x� : ,G<�7� G�3+x �Q� m3�7/ �� ;D8u7/+ �Q7/
�9�7� �n[�+' 
:7��I G7.O+ :}��I�� =��@/ �,c�{?T,<0 �<� ;�9M�  : ,��F|<7/ �� �)<n7/ =<��

 �[B87/ J.V� /697+$h :��F|7/ +� ,�)n7/ =�+'j 
H�$��: }=��@/{�9^��  :=�+ ;A��ge/ m3� �� �.�7/ ��6\� ,=7 ����@/  lT+�u�

A��ge/ m3� �� �.�7/ ��6c+ ,:�b� G0� ;l�[n7/ �- A@��0 2��7�@' 
= 

��� 
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H�$��: }��I�<�{ w�<�@ G<7 �� X<7N :<��� �.<n� ,<O+ ,��<��M7/ ��<���7 lT�<>� �<�/ 
:<<��87/ �� +� ,�8�/,<<- �<<� �<<MbI lT�<<>e/ �� ;w�<<��*� l�|<<7/ G<<�^- :<<�.� �� 
5�O�/ .� /6�+ ,G7 ����M7/ ��I�� �� �^�� d ,O ��[7/+' 

 :��87/ ~�7+ ,w���*� w��@ G7 �� L`�H87/ ��.�� ��^� ,lT�>e�@ �89����I ���+
w��M7/ A�V@ £�H�7 ��I�� ���� G0�' 
J�O ���[B87/ ��@ �� L��F7/+ :DM<� w�<�M7/ �� ;w�<�M7/ A<�V@ £/�*e /6� �� ,

�����7�@ �893�*� /6�+' 
J�V�� :�Hi<7 J.<O� ��,<�- =�n7+ ,G�^- J,� �� A��/ _ ~�7+ ,X761 ~�7 : �<0�

��I���/ ?,�-+ ,=��@/ �,c� X\n0� �� ,�T� ' �<9B� d ,d ?�9�<� �<�� �<9B� m9�
J.O� :�c :��I�� ' <�}��I��{:��87/ /6� :^- A��/ _ ' 

:7�<�I G7.O+ :}(�3Z<I �� :<^-{=<��� , : _ =<7 /�<�3� �.<nI ?� ,X[<B0 (�3Z<I
=8�; =-T' 

:7��I G7.O+ :}�uc (�84{?�  :Auc D83 .�+ ,���� (�84' 
:7��I G7.O+ :}/�i- �88I� ���{?� , :���� �i- =-T' 

:7�<<�I G<<7.O+ :}�,<<�- �<<8�{ G<<3+K� �� ,<<��� G<<0� Y)<<*� ,L<<3/.@ ~�<<7+ ,��<<8�7/ 
4 ��F7/ :-�� �� �987/ �.n�+ ,G���@/ �,c����� (�8' 

J.<V� ,<O N� ;��<F7/ =-T E/�87/ �� ���� ��� �� �n7+ : �� m<3� X[<B0 (�3Z<I
X7N GM>� �� +� ,�4/�c +� ,?,�- 2��@ �.nI? 

5/.<u7/+ :�8�/,<<c� �<<7�O ��,<<�- ,A|<<V7/ ���<<�+ ,w�<�M7/ J/�<<� �<<� �<<9B� G<<0� :
}����/ ?.V7/ w�3Z��/ �� ��* �� Y�3Z��/ �@���{ G<���� ?6<7/ m<8�7/+ , ��/

 l�|7/ G�^- :�.� �3Z�[� �� E/T� ��,� Lc�� �� X76@ ���� ,��F7/ =-T .�
=<��� ,Y,<�- �<8� ,/�i<- �<I� ��<� ;w/.�� (�84 ��F7/ =-T _ ��[7/+ : ����[<7/

= 

��� 
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= 
w/.�� (�84 :^- ,V�7/+ ,�-)I ��0.nI' 

:7��I G7.O+ :}X<�^- �<>� �� ,<�T� �<�+{ �[<B87/ J�<O $h :�i<�7/  /¤<>�@j ,
G7.O+ d�+ ,G<�� AVi<� �<� ,:<�.� G<^MO .<7 �i�7/  /¤>/ �� ;���� �o0 G�� /6� 

��^V7 :G<7.O �<n7+ ,AVi<� G<�� �[<7/ J,<@ (�8b7/  /¤>/ �� :} �<>� �� ,<�T� �<�+
X�^-{?�  :?� ,,V�7/ 6�B�I _ X�^���� J�c _ : ,�.<� �� .7 m��[IZ� ,:�.� ��

�9�� ��-T �� ���� +� 'm|<c +� ,X<7N GM<>� ��+ ;Y�<�; +� ,��<� �<� �<4� X<�^- 
/6r X�^- �>� d =�0��' 

 .<7 d�+ ,AVi<8@ �[<�^� ,l,87/ lE��x _ ��� ,lT�3e/ 6�B�I _ AVi87/ �,- �.nI+
��^O :AVi<� �.nI �[^7 AM[�7�@ (�8b7/ �� 'L<�T �<@ 5/.|<7�� : �<>� �� ,<�T� d

J.V� ���7/ ��@ �� ;m8�7/ 6�B�I J�c X�^- :/ _ AVi� �,�- J�<c _ A<^���87
 Y,<<uI ,,<<V�7/ 6<<�B�I−�b<<�−J.<<V� +� ,G<<�K^� ��<<� /N�+ ,�*Z<<�� �� G<<7 {8[<<� d  :

J.<V� .9� ,X7N GM>� ��+ ,l�3�/ �� =7 �V�� +� ,�.�7/ /6� �- =�g.- :} �<�+
X�^- �>� �� ,�T�{' 

J�<<<O /6<<<97+ :}��\7�|<<<7/ �<<<� v/ 2�<<<> �� (,u�<<<�{:7�<<<�I G<<<7.O _ Y,<<<-.� , :
}(,u��{7/ _  =<�+ ,mMV�[<87/ :7� �T�Q87/ J.\I Y6� ��[7/ �� ;mMV�[8−

�<<��^- �<<� �<<81− :<<^- �<<^*E /N� ,<<�/.� ª�<<4 �<<9�B� ,L<<��V�7/+ �<<�V\�7/ ,<<�BI 
�T�Q87/ :GM��VI+ ,GV�V\I+ ,mMV�[8^7 G^�.\I' 

:7�<<�I G<<7.O :}��\7�|<<7/ �<<� v/ 2�<<> �� (,u�<<�{�<<�  : �TE� /N� ,,<<u� ,<<3+
J�<<O G<<�n7+ ,2=i<<7/ :}�<<> ����\7�|<<7/ �<<� v/ 2{ Lc�<<� �� :<<^- J,<<� /6<<�+ ,

A^� :^- G0�+ ,G0�8�� :^- J,� /6� G��1 �� ;���� ��,�' 
H�$��: }v/ 2�> ��{?G�V�Vc G@ E/�� ��^�I .� m9� ,��^�I  

 �[<<B87/ J.<<V�$h :�)<<�^7 G<<0�jG<<7.O �� X<<7N :<<^- �[<<B87/ m<<8c ?6<<7/+ , :
= 

��� 
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= 
}(,u��{�n� �7 �^- /N� ,-.7/+ ,G�� ,-+ J�<O /6<97+ ;G<@ ��+Ku� h :} 2�<> ��

v/{�)�^7 j ,�)<�7/ :<^- G<^8\� �� =<FM�� d AV�V\7/ _ G�n7+ ,,-.7/ _��� ��7 ;
 �+K<u� 2=i<7/ :<^- ��[<0e/ �K- �� ;A��i87�@ =V�V\7/ ��^��7/ :^- G^8\� m@

.<V� ,m<8�7/ ��<1 �<89� /,<@� G@ �Ku� �� ��[0e/ D���[� d 2=i7/ 6�B�I �n7 ,G@ J
:7�<<�I+ �T�<<MI :} /,<<; X<<7N m<<-�� (� 2=i<<7 �7.<<VI d+%�� &v/ 2�i<<� �� d�{ 

hf9n7/ :��− ��'j 
G<7.O �� ��<0 �\�<� X767+h :�)<�^7 j ~�<7 2=i<7/ /6<� 6<�B�I �� ;{�\<� �<�;

f^HI ,O T.��/ ��� ,��,� Lc�� ?,�@' 
HPPP�$��: }��\7�|<<<7/ �<<<�{ m<<<�B7/ �� ;G<<<7.�B�+ m<<<�B7/ ��<<<@ A<<<g¤�� A<<<^83 

}�(,u�{G<7.O (�<b7/ J.<�B87/+ ,2�<�7/ J+�/ J.<�B87/ ,��7.�B� L|��  :} �<�
��\7�|7/{' 

H�$��: }��\7�|7/ ��{?�  : �<�9� ,GM[<\@ 2=<> m<1 ��<� �� ;,9�7�@ ���/.7/
 ,GM[<<\@ D<<g.� m<<1 _+ ,2�<<�.7�@ �.<<n� �<<9�� ��|<<7/+ ,lT�<<3� ,<<V- A7Z[<<87/

�<�+ ,v/ A<-��@ ���V7/ .� ��,7/ _ ��|7/+ A<\�/�@ /�<�F�� �.<n� d� ��<��7/ �
GM[\@ Dg.� m1 _ ��|7�� ,E�[� +� ,A9��1' 

 �@'D�
 �
�$:h }J�O{ :�.� }X7N{ G�^O ?67/ }��<^3�/ �8�� X��@+ =��@{ 
 + ,�i�7/ +� ��8b7/%�� & A�-T ?� l,�/x}��QO{ G<�� �<;�� ?� G<@ } �/+,<- �<�

=<<^-{ G<<�^- lE�<<�K7/ L<<^�@ }J.<<V0 �<<� :<<^- v/+{  �<<0�+ �<<0�}m<<�1+{ +� ,§�<<Bc 
 ��M[<7/ �<r D�,<� �|<- :<�.� =��I �� G��@/ L��> ���+ ,X76@ ,V�7/ ��� ,,�9>
 ,A<�u7/ �k �<� �Ek �|<- ��,<� _ D<O.� ,Y,<�- 2�<�M0�/ =|<- �<0�1+ ,G<8�; �-

L��> �^�@ :�.� ��6*Z�'j 
:7�<<�I G<7.O :}X<<��@+ =<<��@ X<<7N J�<<O{?�  ::<<�.� J�<<O : G<<�^O ?6<<7/ X<<7N} =<<��@

= 

��� 
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= 
+X��@{ :<7� £�<�\� �0,<�- ,<V- m<1 �� ;J.<MV7/ =<��� A<V�V\7/ _ ��<n7/ /6�+ ,

J.MO+ 5�u�� : �<� +� ,�<3+K� +� ,/�3�<� +� ,�<���@ ��<1 2/.<� ,JN�<M7/ �� 5�u��
6*�/ �� J.MO+ ,X7N GM>�' 

G7.V7 ��,� Lc�� �� 5�u�e/ :} �� :<^- ��I�<� =<��@/ �,<c� X\n0� �� ,�T�
(�3Z<<I{� �<<� J.<<MV7/+ ,G<<7.V@ :<<�. :}X<<��@+ =<<��@ X<<7N{Y�<<���+ , : �<<�/.� (�

A<<�/,M7/ _ J�<<O ��,<<� Lc�<<� �� �<<� �;�7�<<@ X<<7N+ ,m<<@�O+ :} X<<\n0� �� ,<<�T�
�,c� :^- ��I�� =��@/{mV� �7+  :(�3ZI �� :^- X�\n0� ' :<^- �Q<�� J,<� �8�

 X76<7+ ,2=i<7/ =<� �[<�7 2=i7/ �- lE/Te/ �� ;�9�^- JE �8@ ,V��I E.V�7/ ��
7GI���d m3�7/ J�O . : ,m<�B7/ �<�; lE/Te/ �� ;�<O�` �.<n� �� ,XV^`� �� ,�T�

 �� =<�+ ,,<�/.B7/ �<1N _ �B^� G7 ����0 ?67/ ,{3/�7/ J.V7/ :^- J,� /6� �n7
 _ �<81 m<�B7�@ ,<V��I �8@T G0� :�c ,A���� AF�� �97 �� ,�9�^- JE �8@ ,V��I E.V�7/

l�`��87�@ D�M7/ E�V�0/' 
/ J.V� �[B87$h :}��^3�/ �8��{ + ,�i�7/ +� (�8b7/ %�� &A�-T ?� ,l,�/x'j 

 �[<<B87/ J.<<V�$ : ��%�<<� & <<<� G<<�^-+ ,,<<�1.�^7 l,<<�/x%?� & <<<@ �,<<V� J.<<�B�
}��QO{ _ �.<n� �� ,<@ d J�F�<>d/ 5�<@ �� ;J�F�<>d/ 5�<@ �<� {|<I d+ ,

 J.<<VI ,J.<<�B� �@�[<<7�� ,��8<<g G<<�� �<<n� �<<7 /N�+ ,��8<<g m<<���7/−�b<<�− : ,<<�x
G���1� 'X<7.O �n7 ,/��8g G�� �� ;J�F�>d/ 5�@ �� /6� :�<��1� /,<�x ' �+,<@

 �<�� =<� X76<7+ ,J�F�<>d/ 5�@ �� ~�7+ ,�,V87/ J.�B87/ 5�@ �� /6� ,��8g
J�O G0� ;�,V� G@ J.�B� :}��QO ��^3�/ �8��{mV� �7+ , :G��QO ��^3�/ �8��' 

:7��I G7.O+ :}��^3�/{87/ J.V�  �[B$h :A�-T ?�j £�<�\� d ���[7/ �n7+ ,
 /6<97+ ;��<^3�/ _ =<-�7/ =Q<V�� :<�.8� ,���[7/ �� �+��� G0� ;��,VI :7�

 �[B87/ J�O$h :A<�-T ?�j �<^�� �<� /�<�b1+ ,A<�@��7/ A<F^7/ _ ���<� /6<� �<n7 ,
= 

��� 
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= 

 :<<��8� ,m<<8�7/ :<<^- m<<3�/}��Q<<O ��<<^3�/ �<<8��{ : _ �9��Q<<O ��I,<<87/ ?�
.|7�� ,=-�7/5/ : J�O .9� ,Y���� :^- :VM� ��}��QO ��^3�/ �8��{ ,=-�7�@ 

 m�M<� :<^- /6<� ��+ ,=<-T J.<�B87/ �� T,<V� �� �<�� ,�.<^�� G0� ;�+6\� .�+
�o0 G�B� ,x�u87/+ D�.�7/' 

H�$��: }��QO ��^3�/ �8��{ ,�i<-+ ,A<M3/+ =<�+ ,���� (�84 ��/ �0,�- �8� 
J�O /697+ ,:�.� �� mB0 =�+ :}����,�- �8� /�i- �88I� {' 

:7��I G7.O :}=<^- �/+,<- �<� ��Q<O ��^3�/ �8��{?�  : �<;�� +� ,G<@ ��Q<O
:<<��8@ 2�Q<<V7/+ ,G<<�� ::7�<<�I G<<7.O G<<��+ ,2=i<<7/ �<<� ­/�<<B7/ :} DM<<� ���Q<<V�

w/+�8�{h �^|� :��j?� , : A<F^7/ _ �<����� .<� /6<�+ ,�9�<� :<9�0/+ ,�98I�
/ ��<� ,����d/ _ ���+ ,A�@��7/2�<9VB7/ ,<�- 2�Q<V7 : /6<97+ ,G<I/.� ,<�@ m<�� �<�

�.7.V� : l�|7/ G�I�� /N� X761+ ,2�QO :8[I �O.7/ ,�@ l�|7/ :^� /N� m3�7/
�.<7.V� /697+ ,2�QO :8[� /69� ,=^|� ��V� ,�9Q�@ +� ,���e/ D� : G<�� ��<V� G<0�

l�|7/ _ m*E ,O ��/ G0Z1 ,N.���+ ,{�B�[�+ ,A\I�B7/ D� lT.�' 
7/+?� ,��8Ie/ :��8@ ��� :QO �� 5/.| : l�|<7/ A7Z[<� _+ ,2=i<7/ �<� :9�0/

 J.��7/ J.O Y�[B�U��*�/ A�/+�7/ _  :"/.8IZ� �nI�� ��+"' 
:7��I G7.O :}=<^- �/+,<- ��{% :d &Y�<��� �/+,<�7/+ ,A<���0 : ,2/,<�-d/+ �<^o7/

=��� :0� ;X76<@ =<^- �/+,- d G0�� ;2��>�/ Y6� ��QO /N�� ,,<V�7/ �<88I� =<�
 �.<n� ,<V�7/ /6<� m<b� _ �/+,<�7/+ ,G�^- 2/,�-/ d G0�� ,V�7/ �I� ��+− J�<O �<81

 �[B87/$hG�^- lE��K7/ L^�@j:<�.87 �3Z�[<87/ J.<V� ,{�\<� /6<�+ , :Ex '
�/+,�7/ 5�@ �� .�' 

 X761}=^- �/+,- ��{ �b<� G<�� L<^` .7 �81 ,mV�7/ G����[� d �8@ =�/K7� _ 
 :-�� ��/N�� ,l�3�/ _ G�^`�88@ G�^- �/+,- d X761 ,/T��+ ��7 ��F7/  ��Q<O

= 

��	 
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,V�7/ ��� m3�/' 

�987/+ : _�<�� G<0� T.|<�� �<� m<n@ m<@ ,�<V� lE�<�K7/ L<^�@ ��<H� d �/+,�7/ ��
,V�7/ �^��' 

 �[<<B87/ J.<<V�$:7�<<�I G<<7.O _ h :}J.<<V0 �<<� :<<^- v/+{ ,�<<0�+ �<<0� }m<<�1+{ 
7/ ��� ,,�9> +� ,§�BcX76@ ,V�'j 

HPP�$�: }J.<<V0 �<<� :<<^- v/+{ + ,�,<<�M� A<<7�u7/ §<<B7 ,}m<<�1+{ E/�<<87/+ ,Y)<<* 
 �[B87/ J.V� ,���83 lE�9i7/+ §B\7/ ��� A7�1.7�@$h :,�9> +� j ,D�.��^7 Y6�

 :<<^- :7�<<�I+ G0�\M<<� v/ A<<7�1+ �� ;A<<��- �<<�� {<<��/ �<<n7+ , �i<<^7 �[<<�7+
lE�9i7/+ §B\7/ Y���� 2:i7/' 

I G7.O+:7�� :}J.V0 �� :^-{ .�+ ,�9^��- :^- ��,VI }m�1+{ ,<�B� ��,<V�7/+ ,
 J.<V0 �<� :^- ~�7+ ,m�1+ 2=> m1 :^- :7��I+ G0�\M� v/ �� �.^��+ ,�|\7/
 m<1 :<^- m�1+ v/ �� X> �� d�+ ,G@ ��8��d/ lE��K7 ;/6� _ �|c G�n7+ ,�V�

J.V� G0Z1 �n7+ ,2=> :> :^- /,��> v/ �n� �7 .7 J.V0 �� :^- /,��> ��n7 2=
 ��1 ��[7/+ l�|7/ G�^- :�.� �� :^- m�7E /6� _+ ,����@ ��3 ?67/ ,V�7/ ��

G<7.O �� ;¦<M0 ,<O �<n� �<7 ��+ ,l�<�B7/ Y,<�-+ ,v�@ ��T�- :} J.<V0 �<� :<^- v/+
m�1+{ G0�\M<� G<0.n7 ,w�B|<7/ �<� G<7 �<8@+ ,:7�<�I+ G0�\M<� v�<@ G<�� �/¤<-/ 

��1+ :7��I+2=> m1 :^- ' 
 �<n8� d ��-�<> _ �<n7+ ,,<V�7/ /6<� :<^- E.9<> ��<�� ~�<7 G<0� A<7�\7/ ����+

,<V�7/ _ �<� �H<> L�n� �� =Bn� �� ,E.V�7/ A@��1 ��c E.9i7/ �- 2��F��d/ :
G<�n7 ,,��i7/ ��0+ ,��> v/ �Z@ �V0 �\0 ��0 ,,�9> +� ,m�1+ J.V0 �� :^- v/+ 

��� ~�^� ,GIE�9i@ =7,� d G0�\M<� v�<� ,G<M�6nI +� ,m�O �� �,� :^- J,I A�k �
−X<> d−:7�<�I v/ J.<V� ,2=<<> m<1 �.<� GIE�9<<> �� ;,��i<7/ �<�0  :} ?� m<<O

= 

�	� 
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,�9> v/ mO lE�9> )1� 2=>{h ���0�/ :�
'j 
J.V0 ���n7+ : ?/6<1+ /6<1 m|<c G<0Z@ ,9i<I =<�7/ :7�<�I+ G0�\M� v/ �� A��/ ���

 �\��−�b�−�@ ���IZI J.V� ��V� ���IZ�+ ,w/.1K7/ � : v/+ ,���> X^�� d v/+ �0�
X7N :^- ,��> 'X7 J.V�+ :G7 J.V0 ?v/ mMVI ��� : �<n7 ,v�<@ X8[O mMV0 ,��0

G@ ,��� �� X��1 E�u� ��� ,X76@ ,��> v/ �� :^- J,I A�k �1N/' 
J.V� ��[7/+ l�|7/ G�^- =M�7/+ :"d ��/.-,@ ���7/ :��� .7 2�<�E J�<3T :-E

=-,87/ :^- A��M7/ �n7+ ,�97/.��+ �.O" �1N�<� ,−�b<�− +� X76<@ v/ �<� �<�c+ 
 �� �<�� ,lE�9> m1 �.� =�+ ,v/ lE�9> mMV0 �\�� ,XO,� :^- J,I G@��1 _ A�k

J.VI :���> �Mb� d /69� ,A�67/ _ /6� ��' 
 �@'D�
 �
�$:h ��I �� G��@/ L��> ���+ ,X76@ ,V�7/ ��� D�,<� �|- :�.� =

 �k �<� �Ek �|<- ��,<� _ D<O.� ,Y,<�- 2�<�M0�/ �|<- �0�1+ ,G8�; �- ��M[7/ �r
L��> �^�@ :�.� Y6*Z� ,A�u7/'j 

 ,�|<- 6*� G0� :^- ��7E w���/ _ ,u0 �� ,�,|I �� =�7/ w��^��/��e/ �� /6�
G7 m8�� T��+ ,,V�7/ /6� �I ,V� ,���> +�' 

%��@�:  <��/ Y6� ��8QIlT�<3e/ :<^- ��<n�7/ A ,<O+ ,  �<nc _ 2�<8^�7/ f<^�*/
��7.O :^- lT�3e/ :^- ��n�7/ ,V-: 

J+�/ J.V7/:  2�<�M7/+ A<`��H7�1 �O/,<� �<\7 A<�B�� �.n� �� x.u� /.7�O ,{|� G0�
m1+ �k�V7/ ��^�I+ G<@ J�<O �O/,<� G��8[I {|� G�- �.�7/ 6*� x.u� �� : X<7��

 ,A<<�n7�87/ L�6<<� �<<� T.9i<<87/ .<<�+ J�<<O+ ,A<<^@��\7/+ ,G@�\<<��+ =���i<<7/+ G<<@
�9�� ���[B87/ ��@:  ,=<M`�V7/+ ,=<@��7/ �<@/+ ,=<M^n7/+ ,A<��- �@/+ ,?)�7/

?,�O�8[7/+' 
 A��- �@/ J�O" ��-�<> YT�<O ,<O ��� .�+ ,A��/ �� ���o� lT�3e/ :^- ��n�7/ ��� 

= 

�	
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�k�<V7/ �<� 2=<> d� Y,�- �n� �7 ?67/ }�,c _ ��3+"'}�,<\7/ ,<���  ?6<7/ 

�^[�+ ?T�HM7/ Y/+T J�O ?,-�[7/ ,�� �@ m9� � :v/ J.<�T :<7� l���/ w2�3 
U�7�V�  :m<3T J�V� ��.` ���V� ,=[B0 �� �M�+ (� : �<nI �<7 �� �<9��3+x

J�V� ,A3�c �r X7− ��[<7/+ l�|<7/ G<�^-− :"�9O,|<I ¦<> �<� �,<�- m<�? " 
J�O :J�V� ?T/x� d� ?,�- ��:"^3 Y��� �9���-� �� ���<> ~8�7�<� ,X<7 T/x� d �[

"J�V�  :J�V� ,���> ,3� �� :" ,<�,c �� �8I�* ��1 .7+ ~8�7/"J�<V� ,,<u� �<^�  :
"2=<<> �k�<<V7/ �<<� X<<���? "J�<<O : ,���8<<� T.[<<7 ,/6<<1 lT.<<�+ /6<<1 lT.<<� ,�<<�0

J�<<V�:"�k�<<<V7/ �<<� X<<<�� �<<8@ �<<<91��3+x"' A<<<�/+T _ �^[<<� E/x :" ,<<<V� �<<^�0/
�k�V7/ �� �98^�� ,�9n�3+x"' G@ /.7,��/ �8�+: 

���@+ ,�167/ f0�/ }�,\7/+ ,���� =�7/ A��/: 
,M�7/ A�B�81 �O/,� wx�u� lT�3e/ _ �9�- �.�7/ x.u� A�B�� ���' 

(�b7/ J.V7/: lT�3e/ :^- ��n�7/ ,V- {|� d G0�' 
/.7�<<O : ,<<M�7/ �� A�<<� YT/E �9�n[<<� +� A�<<� Y,<<M- �9�,<<H� �Z<<@ �<<93+K�� �� x.<<u�

T/,7/+J�<8@ �[<�7 �<\7/ D���� �� ,d�� G[B�@ �9��,* ~�7+ ,J�� ' G<@ J�<O : .<@�
���[B87/ �� G@ J�O+ ,A�n7�87/ ��@+ ,GB��c :?�iH�K7/+ ,?x/�7/' 

���@ �97.O �- L�3� ,O+: 
A�/,O �@/ J�O :"��� �97.O− �<\7/ D���� +� ,lT�3e/ ?�− �<��� �.<�8� d�<� ~�<7 

,�r+ �9�- Ag+��87/ x.uI /6<� _ J�<87/ ��<u� �<��3� ,<V� d�<� �nI �7 �� �4 
��n�7/ _ X76n�"' 

=@��7/ �@/ J�O+ :"/6�+− d�� �[�7 �\7/ D���� �Z@ J.V7/ ?�− D��<�� ��<� m`�@ 
 G<�- �.<�7/ 6<*� x�<3 �<� d�<� �<nI �<7 .<7+ ,J�<87�@ �9��@ x/.3 m�7,@ J�� �\7/

,�.- ��F@ m`�M7�@ J�87/ m1� _ m*,� G0� ,d�� w2�<3 �80� D���87�@ �/,|7/+ 
= 

�	� 
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 G<^�� J�<O /T�<0 T.<�7/ L<0�3 �<� ~<0k G^�Z@ T��+ m3�/ :�.� :QO �8^�" " " "" "! ! "  "     y   p    # $  "  !     " !  
@ �9�� �n�Ik =^�7 /T�0 �[0k =0� /.bn�/"   ! " "! p ! !# # #�    �# " �.^�|<I �<n^�7 T�<�7/ �<� l+63 +� �MH   # !# $  !     !  ! " $ " z  z  

%�
&' 
}m3�/ :�.� :QO �8^�{ �.<�o87/ .<�+ ���<� �i- +� ��84 .�+ G�-T ?� 

}G^�Z@ T��+" " !  "    { �|� .\0 �9�@� �N�@ G�3+x ! !   !"  " " " ! "  }~0k  { ,<��@ �<� �|<@� " " !!    } L<0�3 �<�" " !
T.�7/y{ mM3 ��/   !}T�0p  /.bn�/ G^�� J�O /# # #  ! " " !  "  { ���  #} �<9�� �n�Ik =^�7 /T�0 �[0k =0�  ! " "! p !# �    �
�MH@z   "{ �<�Z�*� ,<O ��<1+ �<���7/ �-      $  !   !"  }l+6<3 +�  !!  { A^�<>+ A<��O ��<u7/ }<�^b�@  !!   # ! !" "" "  "

}�.^�|I �n^�7 T��7/ ��   ## $  !  !! $ "{,<@ 2�<�7/+ �.��,�[I  !   $    # " ! =^<� �<� J�<���d/ 2�<I �<� J !" "!  "
�9\��+ � $�7/ �[n@ T��7/  !   " ! "' 

 �� l�ui<7/ �<� A<1T�M87/ A<�VM7/ =<� �<8��/ E/.<7/ ¦`�> �� ?E.0 ���I� �8^�! !      " " " " " " " " "  #  $    #  !  $   ! ! !  " "! ! #  
 ��87��7/ 5T v/ �0� =0� :�.���  y"  !   ##  � "  %��&' 

}<� ?E.0 ���I� �8^�¦`�<> �{ L<0�3 }�<8��/ E/.<7/ !  !{ :<�.87  # "} A<�VM7/ =<� #! ! "
A1T�M87/  # !{ �9�� v/ �  �1 G-�8[7 :�.87  " " " " "    #}l�ui7/ ��  !$ "{ lE�<-�@ 2:`�<> �<� J,@ " " ! " "   

 �<�.- +� �<�^- +� 5�<�- l�u<> =�+ G�� �9I�M�7 T�u7/  ! ! !        #  " $    " " " " " !}��!  {d l�[<B�   � #  A<BBH� 
                                                                                       

= 
A��/ Y6� _− �<��� =<�7/ �|V7/ A�k ?�−  D��<��+ T/�<c�/ D��<�8� ,}�,<\7/ _+

�O�� m�� :^- ��B7/ m8\�+ m��/ �V[� f�n� ,G�^- A7.8\� ,�M�7/?"' 
+ ���<� A<7d,7 lT�<3e/ :<^- ��<n�7/ _ ,V�7/ A\� .�+ J+�/ J.V7/ .� {3/�7/

A��/ 
 ��> ��+ ,G�^- ?6<7/ }�,<\^7+ ,G<^�M� �<� ��-�<> _ E�� �7 �� ��7 ��> ��^MO ��

J+�/ J.V7/ 5�\�� G@ J,��/' 
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}��87��7/ 5T v/ �0� (� :�.� ��{ ' 
 m<MO� :�.��� LV�� �7+ /�@,� :7+ ��3 �90Z1 K�9I ��kT �8^� ��|- �7� ��+!  $  !" "  ! � ¶   !    # ! p #  $ #!      !   ! $   y    "

 �����/ �� X0� fHI d+   " " "!  $ " !    %��&' 
}��|<<- �<<7� ��+   " !   !{ �<<��V7Z�    !  }T �<<8^� $   K<<�9I �<<�kC  !   { ��<<\�I $    }��<<3 �<<90Z1C   $   { =<<�+  "  

 �<9�1�c A-�<� �<� l��F|7/ A�\7/  ! $ $    ! #   " " !}/�@,<� :<7+p #" ! $  { �<9�� �<@T��  ! " p "  }L<V�� �<7+!   { ?� 
 ?E.�� D3��}�����/ �� X0� fHI d+ mMO� :�.� ��{' 

�; �� 2�Q�@ £�HI XM�3 =� �,� X^�/! ! ! ! !   " " # !   !   !"   # �<� X<c��3 X<�7� �8<g/+ 2.<� �   !  "     " ! # #! z "
 ��V<<��� �<<�.O /.0�<<1 �<<90� G<<�^�+ �.<<-�� :<<7� X<<@T �<<� ��<<0���@ X0/6<<� L<<��7/ ! #  ! !" " " " " " "     p !  !  ! $# $   " "     � #"  !"

%��&' 
}X^<<�/! # ! #{ m<<*E� ! " !  }�,<<� { f<<n7/ :<<��8@ :<<�8�7/ C    ! !! # !"}X<<M�3 =<<�!  "{ �.<<` .<<� !   #

*�+ ��8V7/!   "  ! �93� ! "}£�HI# !  { A<�E�/ �<� G<�^- �0�1 �� �  �*    ! ! ! " " "  !   } �<�; �<� 2�Q<�@! ! ! "   
2.<<�#{ �|<<M7/ =i<<FI ~8i<<7/ ���i<<1 2=Q<<I �<<93�*�+ �<<9^*EZ� a�<<@ ?�        ! !!  " ! # #  !   $ " #  " !      

}L<<��7/ �<<� X<<c��3 X<<�7� �8<<g/+  !   ! # !{ {�<<� D<<� (�<<b7/ �.n<<�+ ����<<\7/ {�<<B@ !  
g+ J+�/  $  ! E.<��� X<M�3 =<� �9^*,<I �Z@ ,�7/ l2�g� �� m��\7/ �.H7/ ?� G8# !    !  ! ! ! # !" " " " ! ! ! C "   

 ���<�^7 ��<�u7�1 ��[0 !°7 �90� ���u7�@ �9�- �M-+ :7+�/ �9�7�c :7�" " " "$ " "  !  #  $    ! !     "   ! $"  #" "   !}X0/6<�"   { 
 ,�7/+ �|�7/ ?� f�BH�7/+ ,�,i�7�@    !  ! !  " " "! $ $! " �<89�7� G<@ T�i<87/ �<1N �<80�+ ��<b0�� �<8�+ #   #  " !    !" "     $ $" "  #

 Y�M* ��16�7 �,�M87/ ! " " "!    # !}��0���@"   ! #{ �  ���� "  ! #} /.0�<1 �<�� G<�^�+ �.-�� :7� X@T ��
��V��� ��.O{' 

 �.^�V� �� ��*Z� �[B0 �9�� �^�O =0� 5T J�O" # !  #   �! !  !     # !  p !  # �" # "%��&' 
}J�O  �[<B0 �9�<� �<^�O =0� 5T p !  !    �# C! " !{ �@�[<7/ =<�MV7/ .<�  #}�.<^�V� �� ��<*Z�{  

G@' 
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%١&  :7��I G7.O :}m3�/ :�.� :QO �8^�    !  # $   {h �|V7/ :�
j?� ,:" :<�.� �I� �8^�
�9�^- �VBI/ =�7/ l,87/"' 

mI�V� J�O :}m3�/   !{ ,"�i�7/ ���[7/ "' 
�����
 �
�:" ©+ �8^� Y�<�� G<c�n0� ,<�- ,G<�^- G<OT�� ?6<7/ m<3�/ GMc�� :�.�

 ,�<u\7/ �i<�7/ X<7N+ ,�<89^81�+ �898I� ,��^3�/ �� Y��+ ?67/ �� �1N+ ,G��@/
J�O G0� G�- ?+T ,O �^�7/ m�� ��@ �� :^- :��*� /�i- �i�7/ D� E/x"' 

��M- �@/ J�O:"��^3�/ �*k :�.� :QO"' 
��M- �@/ J�O:"v/ =M0 G�^- :-T�9M�`�+ ���b1� "' 

G7.O ,,��u� �- :"}m3�/ :�.� :QO �8^�{J�O , : ,<�@ }<n� �<4 ,���� �i-
��*� /�i- X7N"' 

:7��I G7.O :}G^�Z@ T��+" " !  "    {h �|V7/ :�
j?� ,:" :7� G^�Z@ T��+¡�|�¢"' 
�����
 �
�:"�|� �� G7K�� :7� �r �|*�>"' 
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mI�V� J�O:"A�8u7/ A^�7 G^�Z@ T��"' 

��O J�OlE:"5�> .�+ T�� ��c v/ _ T��"'§B7 _+ :"v/ =M0 T��U  T�� ��c 
w�> .�+z"' 
:7��I G7.O :}/T�0 T.�7/ L0�3 �� ~0kp   " y " " " !  {h �|V7/ :�
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 ,A��[<87/ �<� :<V@ �8-+ ,����7/ �- �.n�� ,/6� G7.O �� �-� �.n� ,O+ ,�n8�
 A8^1+ ,2=> m1 �-+%)* &�.8�7/ ,�BI l�n0' 

:7��I G7.O+ :}T��7/ �� l+63 +�{ �[B87/ J.V� $h :��u7/ }�^b�@j ,{�B@ ?� ,
m<<�O /N�<<� ,��<<u7/ �[<<1 +� ,�<<g +� :7�@ m<<�O /N�+ ,ª�b<<7/ w�<<1�\7�@ ?� ,}<<�^b�

2�b7�@ ?� Ab^b87�@' 
 �[B87/ J�O$l+6u7/ :��� _ h :T��7/ �� A^�>+ A��Oj _ E.- l+6u7/ �� ?� ,

A^��i� T�0 G��`' 
:7�<<<�I G<<<7.O+ :}�.^�|<<<I{Y�<<<��� =^|<<<7/ �� ;�.��,�[<<<I  : ,T�<<<�7�@ 2�<<<8�cd/

�+ ,2��,��d/ .�+ ,�r 2�8�cd/ �N� 2���d��E�@ _ /.0�1 ��� :^- m�7E /6' 
 �[B87/ J.V�$h :J����d/ 2�I �� J,@ 2��7/+ j J����d/ 2��� ,A�B��|I A^- Y6�

 m�B7�� ,2=i7/ m�� :^- J,I =�7/ =�%:^��/ & G^��%:^�<�/& + ,}�.^�|<I{ 
�9^��% :�.^�|I& /N� G<0� A<�@��7/ A<F^7/ _ A�B��|<�7/ l,<-�V7/ �n7+ ,�.F�MI mb� ,

I ��O+�<� lN.*Z<� =<�+ ,2�<` L^VI ���� ,E�|7/ ,�@ J����d/ 2� : T�<�7/ =^<�−
�9\��+ ��7/ �[n@−:7�<�I G<7.V� ,A<�@��7/ AF^7/ _ ���F7 �9�B� ,:��1+ ,=g�1  :

= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 
}:V<<>�/ d� ���|<<� d{h m<<�^7/ :��j:7�<<�I G<<7.O X76<<1+ ,=<<gT 5�<<@ �<<� , :
}�)n7/ T��7/ :^|� ?67/{h :^-�/ :��'j 

I v/ J.V���*� lT.� _ :7�� :}�,<� T��7/ :^- ,3� +� ~MV@ �9�� �n�Ik =^�7{ 
hG` :��j ��1 G0� :^- J,�+ ,2=i7/ /6� =B�� G0� Y����+ ,�,97/ �� �-� )H7/+ ,

�<�^O+ ,m<�7E :7� £��\� : ;�.<u�7/ ��<�� ��<n7 d�+ ,A<8�F� 2�8[<7/ �� ���<o7/ ��
�7/ L7�; ����+ ,w/.�� (�84 =V@ ,O+ ,�/T G0��.u' 

 �@'D�
 �
�$:h }¦`�> �� ?E.0 ���I� �8^�{ L0�3 }�<8��/ E/.7/{ :<�.87 
}A1T�M87/ A�VM7/ _{ �9�� v/ ��1 G-�8[7 :�.87 }l�ui7/ ��{ ¦`�> �� J,@ 

 �<�.- +� ,�<�^- +� ,5�<�- l�u<> =�+ ,G�� ���M�7 T�u7/ lE�-�@}��{ d l�[<B� 
 ABBH�}��87��7/ 5T v/ �0� (� :�.���{'j 

:7��I G7.O :}���I� �8^�{?�  :�9�7� m�++ ,T��7/ :7� 2�3' 
:7��I+ �T�MI G7.O :}�<8��/ E/.<7/ ¦`�<> �� ?E.0{ :}?E.<0{ 2�<-E .<� 2/,<�7/ 

l�3��87/+ ,DBI�� w.|@ �Hi7/ : J�<O ,<O+ ,�BH�� w.|@ �.nI+ ,lT�[87/
:7��I v/ :}��u0 Y��@�O+ �8��/ T.�7/ L0�3 �� Y���E�0+{h ����: ��j :<�.8� ,

=3.�� 5�O �4 ,,�@ �� ?E.0' 
 A8^1+}?E.0{ ��*� A�k _ �81 ,v/ .� Y/E�0 ?67�� ,J.�B8^7 A��M� } G@T Y/E�0 N�

�.` �,V87/ E/.7�@{h w�-x��7/ :��j �.<^�� G<0� ;G@ �^�^7 m-�B7/ �6c ��9� ,
 ,�@ G7.O m�7,@ ,v/ .� Y/E�0 ?67/ ��}��87��7/ 5T v/ �0� (�{h �|V7/ :��'j 

:7��I G7.O+ :}¦`�<> �� ?E.0{?�  :G<M0�3 2=i<7/ ¦`�i<� ,L<0�3 �<� ,G<��+ :
?� ,�9�7/ ¦`�> :GM0�3' 

:7��I G7.O+ :}E/.7�@{?E/.7/  : G<0� ;�<�E/+ :8[<� 2=i<7/ ��<u8� ,2�<87/ ��u�
?E.7/+ ,D83 G�� :��E/+ 2=i7/ ��u� �.n� G�^�� ,D8u7/' 

= 

�

 



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

= 
H�$��: }T.�7/{J,�+ ,¦`�i^7 AB� :7��I G7.O X7N :^-  :} L<0�3 �1�0,<-/++

�8��/ T.�7/{h G` :��'j 
 �[B87/ J.V�$h :}�8��/{:<�.87 j �.<n� ,<V� ,�E�<�� G<0� ;�.<^�� /6<�+ ,

 ��8� :^- ?67/ .� G�� �8��/ �.n�� ,?E/.7/ ��+ _ .� +� ,:�.� ���� ?E/.7/
:�.�' 

:7��I+ �T�MI G7.O :}A<1T�M87/ A�VM7/ _{A<�VM7/  :�/ �<- K<�8�87/ 2=i<7/ +� ,�T
G��+ ,Y��; :=<� A�VM7�� ,�b� 5.b7/ _ 2�87/ DV@ : K<�887/ �T�/ �<� L<0�u7/−

�b�−�99M> +� ,T�u>Z@ ' 
H�$��: }A1T�M87/{Y����  : ;�<@�b7/ �<�bn7/ �<�H7/ A1)7/+ ,A1)7/ �9�� v/ mc� =�7/

�� ��i� G0� :<� G<7 �<�8u� �.<nI 2�<87/ A<1�@+ ,2�<87/ A1�@ A<1)7/+ ,G<�� G<I.M4 D
A1)7/ �� G�� v/ JK0� �87 m@ ,G|Hi7 �T�M� 2=> ~�7+ ,v/ �� �.nI' 

 �<8�� �<�^O+ ?d �� /6<� {|<� m<�+ ,G<@ �)<�� ��[<0e/ �.<1 _ }\@ ���^- �� ,O+
�M� : =M�^7 d� ,{�\|@ ~�7 /69� ,A�|Hi7/ A1)7/ E/�87/ ��1 ��U ��<1 ��+ ,

 m|<\� �<� A<1)7�@ E/�87/ �� ;{�\<� /6<� ��<� ;A<�7�� +� ,A<�8^- D��<�� �<� G<��
 ,�^�7�<@ �<��+ ,�16<7�@ �<�� ;���<g�\7/ D<B�� �<1T�M� G[^u� �.n� ,O ���7/ ��@
 �.<n� ��<�7/ �<�@+ ,X<> d A<1�@ Y6<� ,��<*�/+ ,5/E��@ ���+ ,J�87�@ ���+

~n�7�@  ,�<�H^7 �<c��B� �.<n� �<� �Q<�� ��<�7/ �<� �� �<81 ,G[<�^3 :^- �.�i�
+~n�7�@ �.n� �� �9��+ ,�i^7 �O�F�' 

 �[B87/ �n7$J�V� ,��[c /,�O ��,�O h ::�.87 A1T�M�j X<7N _ A<1T�M� =9� ,
 ,<�@ A<�,V� �[<�7+ ,A���E AFM� �97 �[�^� X7N ,�@ ��� ,:�.87 AM[�7�@ �O.7/

:�.� ��^nI �O+ _ a�* /6� �� ;X7N' 
�Q�� G��+ : J.<��^7 AM[<�7�@ .9� ,2/�c T�;U<M�  =c.<7/ J+K<0 ��<c �<n7 ,�T�

= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 L�6<� ��[<0e/ �� �,<M7/ �<� /6<97+ ,A���E AFM� G7 �[�^� X7N ,�@ ��� ,G�� G�^-
 ��<� ,�<V� �<-�`/ YT+K� ��1 /N� ��� ,T.4 T�; X761+ ,/,M�I YT+K�7 2/�c T�; :7�

,M��7/ ,��� d G0� ;£�c d+ ,G@ �Z@ d /6�' 
�<�,O �97 �MbI �� =�7/ �1���/ Y6� �8� �<9��c _ A<��* �9��<�,O �.<nI ,A<��- A

�n\7/ /6� �97 �.n� �� ,Y��F7 ���+ ,�Q�� G7 =� �87+ ,�V�' 
 �[B87/ G�^- T�� �� �[c� �� ��1 /697+$ ��<1 G-�8[<7 ;:�.8@ ��� Y,��VI 

 v/ ��<<1 :<<7� ��8�<<�d/ �/ X<<> d+ ,A<<�VM7/ Y6<<� _ �<<9�� v/� ?� G9Mi<<� d 
u� ��[0e/ �� ;��8��/ G<0� ;,<c� ?� l�3��� _ Y,u� d �� l�3��87/ l67 �� G�� ,

 /N6<^I ,>� T�� G@.M\� L`�* �8^1 ��[0e/ �� �.^��+ ,��[0e/ :7� 2=> Lc�
��1 G9Mi� d v/ ��1 �� D� ,G�� G��n@' 

 �[B87/ J.V�$h :�9�� v/ ��1 G-�8[7j �<^nI ��<c v/ �<� G�8<� v/ ��<1+ ,
6� .� /6�+ ,G@/.7�<V� ,l�-�<>�/ X<7N _ f7�*+ ,A-�8u7/+ A�[7/ m�� L� : ��

 v/ G<V^* �.<^H� D8[<� �<� ��+ ,~B�7�<@ ���<V7/ :��87/ .� v/ ��1� G<@ )<��7 
G[B0 _ �8-' 

 v/ ��<1 �<- lT�<M- .<� �� D8� �80�+ ,v/ ��1 D8[� �7 :�.� �.n� /6� :^-+
:7��I' 

9u7/+ A<<7K��87/ �Q<<�� X<<7N _ f7�<<*+/.7�<<O+ ,A<<�8 : �<<^H� ,�.<<^H� v/ ��<<1 ��
 ,�T�/ _ �<��+ ,l�ui<7/ _ ���+ ,m�)3 _ ��� ;E/T� �8�� �I/.�� :7��I+ G0�\M�
 ,�<<^H7/+ ,G�Mi<<�7/ 5�<<@ �<<� v/ :<<7� ��<<n7/ L[<<��� ,w/.<<��/ Y6<<� D8[<<��

��.n�7/+' 
<M7/ /6<� _ A<7K��87/+ l�-�>�/ ��@ ��� d G0� ,u0 ���/ �\80 ��,�-+ �� ;5�

 ��<� d A<V�V\7/ _+ ,v/ ��<1 .<� ~�<7+ ,�.^H� .9� D8[� �� �� �.VB�� mn7/
= 

�
� 



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

= 
/.7�O+ ,���/ _ /.B�^I l�-�>�/ �n7 ,�9��@ : )<�� ~B�7�<@ ���<O :<��� ��<n7/ ��

G�^- J,� �� �^H� ,�^n�87/ )�� d ,w/.���@ G�-' 
�\|<7/ L�6<87/ .<� A<-�8u7/+ A�[<7/ m�� L�6� �� L�T d+ m<V�^7 �<�/.87/ {

�.<7.V� ,mV�7/+ : �<�� ,w.<�+ ��<\@ v/ ��<1 ��+ ,v/ �<� D8[<� v/ ��<1 ��
�9V�0 _ ���7/ G^8��[� �8� ,:7��I+ �T�MI G@ �^n�� �� .9� ��\7/' 

 ��O.<^H87/ w/.<�� GMi<� f<�1+ ,��O.<^H87/ w/.�� GMi� d G0�� w.|7/ ���+
 :7��I+ G0�\M� .�+".7�@ v/ �^nI /N� �- �K� /N�� ,���> w/.8[7/ m�� D8� =c

 /+E�<0+ �<\7/ G<0� /.<��- ,w.|7/ �n�+ ,�r.^O}�<\7/ /.7�<O �<n@T J�<O /N�<�{ 
hZM� :��j"' 

�[B87/ J.V�h :}l�ui7/ ��{G�� ���M�7 T�u7/ lE�-e ;¦`�> �� J,@ j' 
:7��I G7.O :}l�ui<7/ �<� A<1T�M87/ A<�VM7/ _ �<8��/ E/.7/ ¦`�> �� ?E.0{�<��  

 �Q�� G��+ ,�8��/ G0� ¦`�i7/ L0�u7 AM[�7�@ ��|HI ,��|HI ,�@ ��|HI
l�ui7/ �� G0� .�+ ,¦`�i^7 AM[�7�@ ��4 ��|HI :?� ,l�ui<7/ �<� ?E.<0 : �<�

l�ui7/ �� 2/,�7/ �� Y���� ~�7+ ,�9��c�0' 
�.7.V� A7K��87/+ : G�8<� w.<� �<9�� �<^* l�ui<7/ ��+ ,l�ui<7/ �<� 2/,<�7/ ��

G0� :^- :�.�v/ ��1 ' 
?� ,l�ui<7/ �� E/�87/ �n7+ :�Z<� �<� m�7,<@ ,�<9�93+ ,�<9��c�0 �<� :} v/ �<0� (�

��87�<<�7/ 5T{ �<<97 J�<<V7 l�ui<<7/ G<<�7�O .<<7+ ,l�ui<<7/ G<<7.VI �� �<<n8� d /6<<�+ ,
:�.� :�@61 ':7��I+ G0�\M� v/ .� X7N J.V� ?67/ �n7+' 

 �[B87/ J.O+$h : ,5�<�- l�u<> =<�+ ,G<�� �<��M�7 ,�<�.- +� ,�<�^- +�%�� &
 ABBH� d l�[B�}��87��7/ 5T v/ �0� (� :�.���{h :j+� j ,��<H7/ D<�.��7 Y6�
��89� d ��� /6�+' 

= 

�
� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�987/ :��[7/+ l�|7/ G�^- �9�� ?E.0 l�u> ���' 
+%�� & :<��8@ =<�7/ =<� l�[<B87/+ ,l�[B�%?�& G<�� �<87 l�[<B� �Z<I =<�7/ =<�+ ,

,G�+�c �+E J.V7/ :��� 2/,�7�� −�b�− =<9� J.<V7/ �+�<c ��� ,J.V7/ :��� G�� 
 A8^1%J�O &:7�<�I J�<O ,���V�i�+ :}X<^B7/ D�<�/ �� G<�7� �<��c+Z�{h �.<���87/ :

��j ,%�� & �+�<c �+E 2�<\�e/ .<�+ ,J.V7/ :��� G�� �87 �I� ��� ;l�[B� Y6�
N� ,J.V7�@ 2/,�7/ w�[� ��� ;l�[B� ��� �����8� /697+ ,J.V7/G<7.O �97.�B� ��  :

}��87��7/ 5T v/ �0� (� :�.���{J.<V� /6<97+ ,J.O J.�B� .�+ , : ;l�[<B� �<��
J.V7/ �+�c �+E J.V7/ �8Q�87/ m�B7/ :��� w�[� ���' 

H�$��:h ABBH� d j �.<nI �� {|<I �<� ,A<^�Vb7/ �<� A<BBH� �[<�7 �<�� 5/.|<7/
Y6� ,A���[B�7/ :��� �9�^- �M��� G0� ;ABBH�l,c/+ ' 

E.3.� ��; .�+ ,��,VI :7� £��\I ABBH87/ �Q��+' 
 �[B87/ J.O+$h :ABBH� d j�.<7.V� ��<g�F87/ �<�@ �� ;G<�B0 :<7� lT�>� :

ABBH� ���' 
:7��I G7.O :}��87��7/ 5T v/ �0� (� :�.���{?� , :XM`�*� ?67/' 

:7��I+ �T�MI G7.O :}v/ �0�{|<V87/ =<� �<�� ;A<��.7��@ �,<@ J�<O �<4 ,E. :} 5T
��87��7/{ �<� /6<97+ ,A<��.7�/ :7� A^��+ AV�V\7/ _ A�@.@�7/ �� ;A�@.@�7�@ :�b� 

 :<<^- {�<<\� :7�<<�I v/+ ,�Q<<O���� ��<<1 d�+ ,A<<��.7��@ �<<V� �� G<<�K7 A<<�@.@�7�@ �<<O�
G<7 J�<V� G0�� ,G@T v/ �� �O� �� �� ;A�@.@�7�@ ��T/�O�@ �8�/E A��.7��@ ��1�i87/ :

N� �T/�<O� _ �,|<I �<7 X<0�� Y�<�; G<�� w,<M- /N� ,5�<7/ /6<� ,<M�I �� Lu� ,�
:7��I+ �T�MI v/ J�O /697+ ;���x��� �89� ,G��@.@�@ :} �<n@T /+,<M-/ ���7/ �9����

�n^M<<O �<<� ��6<<7/+ �<<nV^* ?6<<7/{h l�<<VM7/ :��j �<<� .<<� ?6<<7/ �<<^H7/ m<<�u� ,
GIE�M�7 ��K^� ��7E A�@.@�7/ :Q�V�' 

= 

�
� 



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

= 
<<MI G<<7.O _:7�<<�I+ �T� :}v/ �<<0� (�{ �<<�/ 2�<<�7/ %��& + ,}�<<0�{ §<<B7+ ,��<<4 �,<<�M� 

 )<* D�T m\� _ )H7/+ �,�M87/ �� A�8�d/ A^8u7/+ ,(�b7/ �,�M8^7 )* A7�u7/
%��&G7.O+ , :}��87��7/ 5T{ <7 ��4 )* }�0�{' 

:7��I+ �T�MI G7.O :}��87��7/ 5T{�<>�/ D<�8u7 �@,<87/+ X<7�87/ .<� 5�7/  ,2�
G<<7.O+ :}��87�<<�7/{ d�+ ,�9���<<�� T�<<M�-�@ �<<9�83+ ,v/ �.<<� �<<� �<<r E/�<<87/ 

 �7�<-+ ,�<u7/ �7�<-+ ,~<0e/ �7�<- E.<3.7 D<8u7/+ ,v/ �.� �� m1 .� �7��7��
�7�-+ ,���9M7/  �<� ,<O+ ,A<��- A�@.@�7/ Y6�+ ,�9���3� T�M�-�@ /.�8u� ,An��87/

*+ A��- :7� �[V�I A�@.@�7/ �� ���^- :<7� �[<V�I A<�E.M�7/ +� ,lE�<M�7/ �� �81 ,A��
:7��I G7.O _ ��8�3/ ,O+ ,A��*+ A��- :} ��87�<�7/ 5�<@ �<��k /.7�<O%��� & 5T

�+T��+ :�.�{h �/�-�/ :���− ���jG7.V� , :}��87��7/ 5�@{ + ,A��- Y6� 
}�+T��+ :�.� 5T{A��* ' 

l,��� : ��<\@ �^n�<� v/ �� A<-�8u7/+ A�[<7/ m�� L�6� �<� ��<\7/+ ,w.<�+
 Y6<� �+�<\7/ �� ;G�Mi�7/ :Q�V� d /6�+ ,���7/ �r �^n�� =�7/ �+�\7/ ~�3
 ,�<V�0 �[�7+ �r �.��� ���� ,�+�\7/ ��� ;w.|7/ v/ AB� m@ ,v AB� �[�7

G�MiI ,3.� ��' 
G7.V� :}l�ui7/ ��{G@ :���  : ,��<-+ D<�/+ ?E/.<7/ ¦`�<> �� ;��<n87/ ,�,\I

n87/ ��|H�� ~M<�7d ¦`�i<7/ D<�83 �<� ?E.<0 .7 :�.� �� N� ;��@� �.n� ��
{g+�+ G7 ��@� /6� T�� ,A��* A���� A93 �� 2/,�7/ E,c /N� �n7 ,���/ G�^-' 

 �@'D�
 �
�$:h }��|<- �<7� ��+{ �<��V7Z� }K<�� �<�kT �<8^�{ ��<\�I } �<�Z1
��3{ �<9�1�c A-�<� �<� l��F|<7/ A<�\7/ =<�+ }/�@,<� :<7+{�<9�� �<@T��  } �<7+

LV��{ ?E.�� D3�� ?� }�����/ �� X0� fHI d+ mMO� :�.���{'j 
:7��I G7.O :}��|<- �<7� ��+{:7�<�I G<7.O :<^- �.<���  :}:<�.��� ��{?� , :

= 

�
� 
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= 

 + ,��|- �7� �� �Q�� ?E.0+}��|<- �7�{:<��8@  : ,�T�/ :<^- ��|<- D<g
J�V� ,G7 AM[�7�@ ��,��� G` lT.� _ �1N ,O �|�7/ Y6�+ :} Z1.I� �<r �<��+ �9�^-

��*� 5Tt� �9�� =7+ =8�; :^-{h G` :��j ,5Tt<87/ Y6� ��[B�7/ _ �1N ,O+ ,
m�V� :G[B0 �- �r D�,�+ ,��M[7/ �r D�,�+ ,�r �B\�' 

 _ /6<�+ ,,<��B87/ D�E _ ��,��� �1N _ m83� �4 ,�9����� �1N _ m|� G0� ,u0+
 _ G0� �+,uI+ ,}�,\7/ _ 5E�/ �� AV�V\7/ ,m�|B�7�@ �9�� :I�� w�M4e/ ��V�

�M7�; J�83e�@ �9�� :I�� =B�7/ ��V� _+' 
:7��I G7.O :}K�� ��kT �8^�{?� , : �+�<��+ ,5/��<gd/ �<� �.�@ �n7 ,��\�I

 + ,d�8<>+ ���8� ��\�I A�\7/ ��}�<�kT{?�  :�.<nI /6<� :<^-+ ,���|<@�  A<^83
}K��{ d.�B� �[�7+ ,J�\7/ :^- L|0 Dg.� _  �� ;�<�0�4%��T & d A��|<M7/

/,c/+ d.�B� d� L|�I' 
:7�<<�I G<<7.O :}��<<3 �<<�Z1{ A-�[<<7 ��<<u7�@ �|<<�7/ G�Mi<<I+ ,l��F|<<7/ A<<�\7/ =<<� 

 �[B87/ �n7+ ,�9�1�c$ _ J.<V� :7�<�I v/+ ,l��F|<7/ A�\7/ ��Z@ ��u7/ �[� 
��*� A�k :}��<M� ��<M�4 =<� /N�<� Y�|- :V7Z�{h �/�<-�/ :���j<M�b7/+ , .<� ��

 ,�@ �4 ,��u7�1 wT�� ���V7� �� J+� G0Z@ �89��@ D8u�+ ,��Mn7/ w��\7/ �� �167/
l�\[7/ ,�- ���M� �0�M�4 wT�� :�c ,�8HQI X7N' 

:7��I G7.O :}/�@,� :7+{?�  : 5/.3 A^8u7/ Y6�+ ,�9�� �@T��}K�� ��kT �8^�{ ,
 +}/�@,<<�{G<<7.O �<<� J�<<c  :}:<<7+{�� ;l,<<1�� d�<<c ��.8[<<�+ , Y�<<��� =7.<<�7/ 

G<7.O �<� �.<9B� T�<@Ee/ :<��� �� N� ;�9^���7 l,1�� J�c =9� ,T�@Ee/ :}:<7+{ ,
G<7.O+ ,,<�1Z�^7 w2�<3 �9�n7+ :}/�@,<�{=<���  : �[<B87/ J�<O /6<97+ ,Y�<@E �<�d+

$h :�@T��j 2=i7/ �- ��|�I d+� �0Z� ,G��uI/ ~n- ��|�� 5T�97/ �� ;
/ /N� �@T�� :8[I �4 ,��7.� :8[��~1��� Y�uI�@ ���|0' 

= 

�
� 
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= 
:7�<<�I+ �T�<<MI G<<7.O :}L<<V�� �<<7+{ �[<<B87/ J.<<V� $h :?� :?E.<<�� ,D<<3�� :

}f<<HI d+ m<<MO� :<<�.���{j:7�<<�I G<<7.O :<<^- f<<V0 �� =<<FM�� /6<<97+ , :} �<<7+
LV��{ ��^<�+ .7 G0� ;}L<V�� �<7+{G<7.V@  :}:<�.���{ ��<n7/ �� ��<o7/ �<o7 

J�V� ,m|B0/ ��n7/ �n7+ ,,c/+ :}O� :�.��������/ �� X0� fHI d+ mM{' 
:7�<�I G7.O :}m<MO�{ + ,=7.<�7/ m<@�V� }f<HI d+{ 5T�<97/ �� ;5�<97/ m<@�V� 

G<7.V@ G0Z8` �4 ,�B��* �.n� :}��<���/ �<� X<0�{G<7.V7 /,<�1ZI ; :}f<HI d+{ ;
J�<<O �<<��+ ,�<<�� Y,<<�- ~�<<7 �<<� ��<<H� �<<80�+ ,��<<H� d �<<��/ �� :} �<<� X<<0�

�����/{ mV� �7+ :k X0��� 'J�O m@ :}�����/ ��{ ,m<�/.B7/ l�<-/�� �� /6�+ ,
 ���� ��1 /N�� ;����k ���� �� �16��7+ ,G��k v/ �� �^��7 ;A�oB7 AM���87/ Y6� �n7

?� ,��ZI �� A@/�; d G0�� ,�.��k : ,<>� T�<� �<�F7 ª,<c �<8@ �1N /N� ��[0e/ ��
� J.O .� ,~n�7�@ Y��o0+ ,2=i7/ X7N J.|c _ A��0Z8`�.-� :} w6<HI/ ��<7

��0.u[<<87/ �<<� X<<�^�3� ?�<<�; �<<97�{h 2/��i<<7/ :�
jm<<V� �<<7+ , : ,X��u<<��
X�u[0 �� �0Ku�� ~�7 G0�+ ,�.u[� .� �� Y,�- �Z@ GM��� �� m3�' 

m��\7/+ : �� ��[<7/+ l�|<7/ G<�^- :<�.� �16<�� �� m<3� �<� J�V� /6� mb� ��
�b1� ��Z�� ,����k ���0� ����' 

 �@'D�
 �
�$:h }X^�/{ m*E� }�,�{ fn7/ :��8@ :�8�7/ }XM�3 _{ .<� 
 �93�*�+ ��8V7/ �.`}£�HI{ A<�E�/ �<� G<�^- �<0�1 �� ��* } �<� 2�Q<�@

2.<<� �<<�;{ �|<<M7/ :i<<FI ~8i<<7/ ���i<<1 2=Q<<I �<<93�*�+ �<<9^*EZ� ,a�<<@ ?� 
}L��7/ �� Xc��3 X�7� �8g/+{ J+�/ {�<� D� (�b7/ �.n�+ ,����\7/ {�B@ 

<<H7/ ?� ,G8<<g+ :<<7� E.<<��� X<<M�3 _ �9^*,<<I �Z<<@ ,<<�7/ l2�<<g� �<<� m<<��\7/ �.
 ���<<�^7 ��<<�u7�1 ��[<<0°7 �<<�� ��<<�u7�@ �<<9�- )<<-+ ,:<<7+�/ �<<9�7�c}X0/6<<�{ 

 �<89�7� G<@ T�i<87/ �<1N �<80�+ ,��<b0�� �<8�+ ,�7/+ �|�7/ ?� ,f�BH�7/+ ,�,i�7�@
= 

�
� 
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= 

 Y)* ��16�7 �,�M87/}��0���@{ ����� }<�^�+ �.<-�� :<7� X<@T �� /.0�<1 �<�� G
��V��� ��.O{'j 
 �[B87/ J.O$ ,<�- ,<�7�@ E/�<87/ �� ;�<�� G<7 =<-/E d ,f<n7/ :<��8@ ,<�7/ �Z@ 

:7��I v/ J�O �87 /697+ ,fn7/ ��`e/ :}�89�,<�� /.��O�<� AOT�[<7/+ �T�[7/+{ 
hl,��87/ :��j ,,<�VI �<��� f<n7/ �<�; ,<�7�@ ,<�T� /N� ��� ,f1�/ ?,���@ E/�87�� ,

 �<81_ :7�<<�I G<<7.O :}�<<�/�87/ :<<7� �n�,<<��+ �n�.<3+ /.^[<<;��{h l,<<��87/ :�j ,
:7��I+ �T�MI J�O+ :}G<�� �n�,<��+ �n�.<3.@ /.\[���{h l,<��87/ :�j E/�87�<� ,

�9^1 ,�7/ ~�7+ ,�V� fn7/ {[�' 
H�$��:h :�8�7/ j /6<97+ ,/6<� :^- m�7E �9�� ~�7 A���� ,X7N �^- ��� �� �^�0 d

�� :7+�/ ��� �.<nI �� �<�89� d+ ,:7�<�I+ G0�\M<� v/ �<98r� �<81 A89M� �9^�u0 
��[�7/ +� ,:�8�7/ ,�7/' 

 �@'D�
 �
�$:h }XM�3 _{�93�*�+ ��8V7/ �.` .� 'j 
H�$�:h �93�*�+ j �[B87/$ ,J�*E� E�u� ~�7 G0� ;5/.u^7 �M���� �M^` T,O 

 =-/E d G0� AV�V\7/ �n7 ,2�Q�@ �3�* �93�*� /N� m@ �� D0�<� d G0� ;X7N :7�
 �.n�}£�HI{G7.V7 �@/.3  :}X^�/{�<^O /N� X0�� ; : �� X<7N �<� �K<7 ,£�<*�

 <<� G<�^-+ ,�6<\7/ �,<- m<��/+ ,�<93�*� �.n�}£�<HI{ �<@/.3 A<�+Ku� �<�� 
G7.O _ L^�^7 :}X^�/{ ,�<�+Ku� T�<� 2�B7/ G�� ��6c /N� L^�7/ 5/.3 �� ;

@ �@.|�� T�� 2�B7/ G�� w,3+ ��+ <%�� &X7�� �@/ J�O: 
 ,�@+%�� & L^` +� =B0 5/.3…  ��Q\�%�� &L|0 ��c ��¤�+ 
=��� : �� Y����%�� & ,�@ L|�I%2�� & ,��Q<\� L<^` +� ,=B�7 �@/.3 ��O+ =�7/

�Ku� G0�� ;2�B7/ w,V� /N� �9�n7+' 
 DQI �� =� ,�@ �K3  �>+… %�� & mMO%d &D<V� f7�<HI �+E :<��8@ : ,L<^`

= 

�
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= 
��� L^`' 

� �@'D�
 �
$:h }£�HI{A<�E�/ �� G�^- �0�1 �� ��*  jA<�E�/+ : ,l�8[<7/
 :�.� ��1+ ,A�E� :8[� ,E/.[7/+ ���M7/ ��@ �.n� ?67/ �.^7/ ?�U�Ek ' 

:7��I G7.O :}2.<� �<�; �� 2�Q�@{?�  : ,2�<87/ 2.[<� L<��7/ �� ;L<�- �<�; �<�
 �[<B87/ J�<O /6<97+ ,a)<7/ .<� 2�<87/ 2.[<� ?6<7/ ���M7/+$:h ?� :a�<@ j

G7.O+ :}2�Q�@{ m-�� �� J�c }£�HI{' 
}2.<� �<�; �� 2�Q�@{J�<O h : =i<FI ~8i<7/ ���i<1 2=Q<I �<93�*�+ �<9^*EZ�

�|M7/ j:7�<�I+ G0�\M<� v/ G7�O �� J.V0 �� ���Bn� ,AF7�M� =�+ :} �<�; �<� 2�Q<�@
2.�{=���  :J.<V� v/ ��<n7 2=Q<I �.<nI �� �<��+ ,�g��@ m@ ,���@ ~�7 : £�<HI

� J.V0 �\0+ ,A�·7 �.O� �Q�� X761 ,���M7/ E�u� �� �^@� l2�ge/ �� ;A��Q
v/ J�O �81 :}2�Q�@{' 

:7�<<�I G<<7.O :}L<<��7/ �<<� X<<c��3 X<<�7� �8<<g/+{ �[<<B87/ J�<<O $h : {�<<B@
2�<97/ .<� ?6<7/ (�<b7/ �.n<�+ ,G8<g+ J+�/ {�<� D� (�b7/ �.n�+ ,����\7/ 'j

hJ+d/ {�<<� D<<� j ,2/�<<7/ .<<� ?6<<7/h+G8<<g jA<<4�b@ l2/�<<V7/ �.<<n�� :"L<<��7/" ,
+"L��7/"+ ,"L��7/" ,"L��7/ �� Xc��3 X�7� �8g/+" �,@ =�7/ l2/�V7/ =� 

 �[B87/ �r$ ,"L<��7/ �<� X<c��3 X�7� �8g/+" ,{�\<� " X<�7� �8<g/+
L��7/ �� Xc��3"{�\� �Q�� ' 

HPP�$��: }X<<c��3{7 ��<<�u7/ A<<7K�8@ ��[<<0°7 �<<�� ;,<<�7/ ��<<�u7�@ E/�<<87/  ,���<<�^
G7.O+ :}L��7/ ��{ :}��{�3 ��c =�+ ,A�MM[7/ ' 

�
�:h ?� :�.H7/j �[B87/ J.V� ,�.H7/ .� L��7�� ,L��^7 ��[BI /6� ,$ :
h �<9�7�c :<7� E.<��� ,X<M�3 _ �9^*,<I �Z<@ ,<�7/ l2�<g� �<� m<��\7/ �.H7/ ?�

:7+�/ j=��� :<��� �� E/T� /N�+ ,2�Q<�@ wT�<� �<93�*�+ G<M�3 _ �<9^*E� /N� ��,
= 

��� 
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= 

�97�c :7� wE��� G�7� �98g �9�7�c :7� ' �[B87/ ��1 :��� /6�$' 
2�8^�7/ ��@ J�O+ : /N� Y,<>T� :7��I v/ ��+ ,:7+�/ �- A^|B�� A^8u7/ Y6� ��

 :<�.87 A<��* A<�k Y6<�+ ,�.<H7/ G�- J+K� :�c ;YT,� :7� Y,� �Q� �� ��*
7+ ,G[B0 :7� Y,� �Q� G0�� ,2=> �� ��* /N� G0� ,�V� �n7 ,,c� mn7 A��- �[�

 ��M- �@/ �- ?+T¬J�O G0�  :" :<�.� ,<�@ L<-T G^*,� ,c� �� ~�7³ ,
L-�7/ G�- L�N d� YT,� :^- �9�Q�� Y,� m*,� �4"' 

,�7/ A7Z[� _ �^�7/ m�� �d.O ���,7 ��/+: 
J+�/ J.<<V7/ :,<<�7/ A<<u7��� Y6<<� �� 'J�<<O v/ �� GB�Q<<� /6<<�+ :} X<<�7� �8<<g/+

�7/ �� Xc��3L�{G<7 J�O �/E �� v/ �� ;L��� �7 :�.�+ , :} �<�; �<� 2�Q<�@
2.�{L��� �7 G0�� ;' 

(�b7/ J.V7/+ : A��/ _ �81 :�.87 m|\� ��,�- G0�}/�@,� :7+{ Y,<>TZ� ,�B��* 
 ,G[B0 :7� Y,� �Q� G0�� ;2=> �� �.u7/ m�K� �� E/T� /N� G0� v/} X<�7� �8<g/+

L��7/ �� Xc��3{@ �9�- )-+ ,���<�^7 ��<�u7�1 ��[<0°7 �<�� ;���u7� , /6<�+
 =<�+ ,=�[<7/ ,<�- ��[0e/ _ X7N {Q�� ,�Q�� ���3 =�+ ,{�\�−X<> d− 

G��K� ����7/ ���3 �� �81 ��[0e/ ��KI' 
:7�<<�I G<<7.O :}X0/6<<�{?� ,f<<�BH�7/+ ,�,i<<�7�@  : ,��<<�b0�� �<<8�+ ,,<<�7/+ �|<<�7/

�16�7 �,�M87/ �89�7� G@ T�i87/ �1N �80�+ ��*�/+ ,���3 l,c/.7/ ,�7/ �� ;Y)* �
��c��u7/ �Q�� �81 �/,�7/ G�7� �8Q0/ GM�3 _ �9^*E� /N�� ,���3' 

H�$��: }X0/6�{J.V� h :f�BH�7/+ ,�,i�7�@j ,�,i<�7�@ ,"X0/6<�" f�BH�7�<@+ ,
}X0/6�{X7�� �@/ ��1 �� ��93.7/ ��697 ,��i7/+ ,: 

 �� �.�7/+%��N & +%��I & /E,>… �Q��/,|O �/6@ ��.�I+  
 �� �.�7/ mb�%�/6^7/ & +%���^7/'& 

= 

��
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= 
}X0/6�{?�  ::7�<�I J�<O ,}0�� �|�7/+ ,,�7/+ �|�7/ :} Z<1.I� ?�|<- =<� J�<O

�<9�^-{h G<` :��jm<V� �<<7+ , : J�<<O ,A<b0�� X76<1 ,<<�7/+ ,G<�^- Z<1.I� ?�|<<- .<�
:7��I :}2�Q�@ £�HI XM�3 _ �,�{mV� �7+  ::7�<�I J�<O+ ,��<@� £�H� :} m<@

���`.[<M� Y/,<�{h l,<<��87/ :��j:7�<�I+ G0�\M<<� J�<O+ , :} v/ ,<<� E.<9�7/ �<<7�O+
A7.^F�{h l,��87/ :��j lT�>e/ ��/+ ,���b0�� �89� ,}X0/6<�{ ��<1 .<7+ ,�16<� 

J�V7 }�0Z�7�@ :��<0���@ X0��� ' �[<B87/ J.<V� ?/�16<� G<^�3 /N�<8^�$h : �<80�+
�,�M87/ �89�7� G@ T�i87/ �1Nj �� ;%�/N & )H7/+ ,�,�M87/}��0���@{ ,�16<� .�+ ,

�,�M87/ �16� ��� )H7/ =-+��' 
H�$��: }��0���@{ �[B87/ J.O+ ,m�7,7/ .� ���)7/ ,$h :X<@T �<� �����j ,
 A<<8^1h��<<��� j <<<7 /��[<<BI �[<<�7}��<<0���@{G<<7.O �<<^��87 ��<<�@ �<<9�n7+ , :} �<<�

X@T{ A8^1 �� ;%����@ &^��� �.n� �� {|� d ,��3 ��/T+�u87/+ T�u^7 �V' 
 :8[<<� {<<g/.7/ m�7,<<7/+ ,m�7,<<7/ Y�<<��� ��<<�)7/ ,m<<��87/ Y�<<��� ~�<<7 ��<<�)7/+

�.<7.V� �.<8^n�87/+ ,�0���@ : �[<B87/ �<n7 ,D`�<V7/ m�7,<7/ .<� ��<�)7/ ��$ 
 m*E�%����� &G<7.O �� ��<M�7 :}X<@T �<�{ <<@ �<^��� %��<��� & �<7+ ,T,<V87/

 <@ �V^��� G^�u�}��0���@{G0� ; m<�B@ d� �<^��� d T+�u87/+ T�u7/+ ,,��3 ��/ 
��� ����7/ J�O �81 ,��i� +�: 

 �^��7/ �� T�u^7 ,@ d… =VI�� .\0 Y���� +� m�B@ 
 m8- G7 ,�/x m1 �b��/+…  <1%�M7/ & +%�� & +%��n7/ & + �Q��%m�7& 

 �[B87/ ��; �n7$J�O  : T,<V0 �� :7� A3�c d%��<���&J.<V0 m<@ , : ��<0���@
1 �<<� G<<7�O ?6<<7/ /6<<�+ ,�+6<<\8@ ��<<V^��� T+�<<u87/+ T�<<u7�� ,X<<@T �<<� ��<<���

 �[B87/ G7�O �8� {�� Y.B7�*$ Y�<�; YT,<O �<�+ ,a�<* �[<B87/ G<7�O �<� �� ;
 ,Y�<1N �<� ,@ d m@ ,G1�I x.u� �� ,���* ��1 /N� T+�u87/+ T�u7/ �^���+ ,��-
= 

��� 
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� ,���- ��1 /N� d� ,T+�u87/+ T�u7/ �^��� �6\� �� �<� +� ,E.3.� +� ,���1 mb
X7N GM>�' 

�N� 5/.|<<7�� :J.<<V0+ ,G<<�^- =<<� �<<� :<<^- A<<��/ =<<VM0 �� :}X<<@T �<<�{ �<<^��� 
Y��,VI �+6\8@ :�����1' 

:7��I G7.O :}G�^�+ �.-�� :7�{ T,<V� �� �[B8^7 L3+� ?67/ /6�+ ,%��<��� &
G7.O m3� :}�.-�� :7�{.<� A<V�V\7/ _ m<��87/ ,�<��� ~�7 G�n7+ , � ,:<�.

 ���7E G�� �n7}G<�^�+ �.-�� :7�{?�  : ,<O+ ,�|<� �1�<c .<� �.<-��+ ,G<�.O
m�O : X<^� �<� m<1+ ,�.-�� :8[� G0�� ,/���1 �|� �nc �� mn7 ~�3 �^- G0�

�|�O :8[� G0�� ,/���1 �+�7/ X^� �� m1+ ,��[1 :8[� G0�� ,/���1 ��B7/' 
:7�<<�I G<<7.O+ :}��V<<��� �<<�.O /.0�<<1 �<<��{^�I A<<^8u7/ =<<��� ,�<<9^MO �<<87 m<<� : �<<�0�

 �<�� ;�.<V7/ 2d�<� :7� �����/ ��I�r ���^�T�}��V<��� �<�.O /.0�<1{m<�B7/+ , :
}/.0�1{ d+ ,��<� :<^- JE �<� G<0� ;��K7/ �- A7d,7/ A7.|B� ,��K7/ J.|B� 

 :��8� ,Y��; :^-}��V��� ��.O /.0�1{?� , : J.<V� :7�<�I v�<� ,�[<B7�@ ��B|��
�8�/E G[B0 �- :}�<8�^- 2=<> mn@ v/ ��1+{h 5/K<c�/ :��jJ.<V�+ , :} ��<1+

�<<8�cT /T.<<B; v/{h 2�[<<�7/ :
�j ��K<<7/ E/�<<87/ ~�<<7 G<<0� �.<<^��+ ,Y�<<*k :<<7� ,
 =<g�87/ ��K<7/ :<^- J,<I ,O �9�n7 ,w�B|7/ Y6r f|�� G0� E/�87/ m@ ,=g�87/

m�B7/ §B7 ��; A���V@' 
:7��I G7.O+ :}��V���{/ �� ���^- �� ,O ��8[O :7� �[V�� �[B7: 

J+�/ :G<7�b�+ ,�<Bn7/ �[� .�+ ,A^87/ �- £�H� �[O :} �<81 �<���� ��<1 �<8��
 �+.�[<<� d �V<<��� ��<<1%�� & w�<<�3 �<<9^� w�\7�|<<7/ /.<<^8-+ /.<<��k ��6<<7/ �<<��

�.^8�� /.0�1 �8@ dK0 �+Z87/{h l,u[7/ :��− �
'j 
Y
��
:��<8�e/ �<- £�<H� d+ ,A��V��d/ �- £�H� �[�  ,A�|<�87/ �[<� .<�+ ,

= 

��� 
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= 
:7�<�I+ G0�\M<� G7.O G7�b�+ :} �� /.<��M�� �<M�@ �<��� �12�<3 �� /.<��k ��6<7/ �<9����

A7�9u@ ��.O /.M�|I{h w/�u\7/ :�j''''' 
 �@P'D�
 �
�$:h }�0�[<7 =<�� {|<�� .<� �+T�<� =<*�+{ ��<@� } =<�� G^<�TZ�

/2ET{ lK<8� �<@ J/,<7/ {�<B@ l2/�O _+ ����� }=�O,|<�{<3 �Ku7�<@  ,2�-,<7/ 5/.
 /2ET AB� G�^83+ ,D��7�@ l2/�O _+}�.@6n� �� ��*� (�{'j 

:7�<<�I G<<7.O :}=<<*�+{G<<7.O+ ,�,<<�M�  :}�0�[<<7 =<<�� {|<<�� .<<�{ �.<<n� �� x.<<u� 
 G<7.O �.<n�+ ,A�8<�d/ A<^8u7/ =<�1T ��<@ m|<B^7 ��8Q7/}{|<��{ ,)<H7/ .<� 

G<<7.O+ ,��<<4 �,<<�M� ��8Q<<7/ �� x.<<u�+ :}{|<<��{ A<<^8u7/+ ,Y)<<*  )<<* A�8<<�d/
}=*�+{ �,<�M87/ ��<1 /N� d� �.<n� d m|<B7/ ��8<g �� ;G<3+�/ .<� �<�*�/+ ,

 l�n0 )H7/ ��1 /N� ��� ,AB|7�@ )H7/ ~M�^� J�\7/ Y6� _ G0� ;������� )H7/+ −
��� A��/ _ �81−�,�M� �.n� G0�� ' 

:7��I G7.O+ :}�+T�� =*�+{O ���+ ,G�@�+ G�� �� :�.� .*� �+T�� :7�<�I G<7. :
}=���@ d+ =��\^@ 6*ZI d ���M� J�O{h G` :
�j ;G<�� GM[<0 �+T�<� �� /+�1N ,

G�^- �Bi�7 �r :�.� �16� ,5�/ �� 5�O� ���' 
:7��I G7.O :}�0�[7 =�� {|�� .�{ :}{|��{:��8@  :G7.O+ ,=�� ��@� :}�0�[7{ 

?� :�O ,��n7/ A7k G0� ;��n7/ �- ��[^7�@ )-+ ,���1:7��I+ �T�MI v/ J :} ��+
G�.O ��[^@ d� J.�T �� ��^�T�{h ���/�@� :�j?� , :�9�F7+ �9V��@' 

G7.O LM�+ :}�0�[<7 =<�� {|��{w��^��/�<�e/ _ m<�O  : :<�.� ��U _ �<0�1 
 ,G<<^�V� �� E/T� �.<<-�� �� X<<7N+ ,G<<8� _ �9�<<g++ ��6<<*� l�<<83 �<<� A<<Fb7 G0�[<<7

G<I���/ �7�V� :,?T,<� d m<B` G<0� /�<8I G<�-Z� Y)<�HI �� wET� /N�+ ,��<�� d+ 
/�83+' 

 ,l�<8u7/ 6<*Z� ,�<8�7/ �<� m<83� �9����+ ,�±�I l�8u7/+ ,l�8u7/+ l�8�7/ �,V�
= 

��� 
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= 

G0�[7 ,V�0�� ,G8� _ �9�g++' 
 ,��6<*�+ l�<8u7/ E/T� /N� G<0� ;�<n8� �<�; /6<�+ ,w��^��/��e/ �� A|V7/ Y6�+

 �n7+ ,Y,� _ �9�Q� �� �����/ �87 v/ �<^* ,=<V^* �<�� .<� :<�.� G<�� (��� ��
J�<O ,l,V�7/ Y6� m\� �� v/ �� :�.� L^` /697+ ,G�^- ���7/ ��@ :} m<^c/+

 (�[7 �� l,V-%�� &=7.O /.9VB�{h G` :��− ��'j 
 ��<�Ie/ _ A^ni<� G�,7 �9Q�@+ ,�+�\7/ ��0 _ A^ni� G�,7 ���7/ ��@ ����

��� X767+ ,A�+��87/ ��\7/ AB|@ :<�.87 :<�7/ A^�7/ Y6� �� 5/.|7/ U �<� 
l�83+ l�8I ���� �[�7+ ,AV^H7/ m��' 

:7��I G7.O :}/2ET =<�� G^�TZ�{ �[<B87/ J�<O $h :?� : {�<B@ l2/�<O _+ ,�<����
lK8� �@ J/,7/ 'j?�% :/ET'& 

G<<7.O �<� �.<<-�� :<<7� G^<�T� v/ �� ��[<<7/+ l�|<<7/ G<�^- :<<�.� �<9� :} X0/6<<�
� X@T �� ��0���@�.-�� :7{h �|V7/ :��jJ�O /697+ , :}=�� G^�TZ�{ ���+ ,

G0� ��- G7.O+ ,J.�T :}=��{:��8@ A��87/  : m1 _ =�+ ,A0T�V87/+ AMc�|87/
 D<g.87/ _ G�Q<�VI �<� �<�; Dg.� m1 _ =Q�VI+ ,G�7� ��QI �� L[\@ Dg.�

�<<*�/ 'm<<�O /N� m<<3�7�� :�97.<<V1 /6<<� ~�<<^� ,G<<�3+x G<<�� :E.<<�3 G<<�� ,<<��V7/Y '
��� �89��M�' 

m�O /N� X761+ :=<��� 2�<87/ D<� �M^7/ : �<��+ ,G<@ �<�^�H� �<3K�8�} =<�� G^<�TZ�
/2ET{ ,<��Z�7/ �r E/�� AMc�|� �9�n7+ ,2�8^7 �M^7/ A���+ ,G�3+K7 £+K7/ A��� ��; 

J�O /697+ ,A0�-e/+ :}/2ET{2E�7/+  :�Hi^7 ��9o7/ ���87/' 
:7�<<�I G<<7.O :}=�O,|<<�{?� , :|<<� �.<<n� ,G<<@ =7.<<O �.<<V� :<<�c �9��<<�� =<<7 �O,

�O,� �.n�+' 
 �.<n� m<@ ,�<V� �E�<� G0� �.-�� )H� :�.� D� �+T�� �.n� �� :��87/ ~�7+
= 

��� 
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= 
GV�,|�7 �M3.� X7N �.n�� ,=��n7 ��.V� G��1' 

 �@PP'D�
 �
PP�$:h  AB<<� G<<�^83+ ,D��7�<<@ l2/�<<O _+ ,2�-,<<7/ 5/.<<3 �Ku7�<<@
}/2ET{jG7.O ,h :�Ku7�<@ j m<�B7/ �� ?�":�O,|<�" .<�+ ,2�-,<^7 �<@/.3 �+K<u� 

G7.O :}=�� G^�TZ�{=��� , :=�O,� G�^�T� ��' 
G7.O ���h :��*� l2/�O _ j =<9� ,/6<n@ ¨�<O J�<O /N� �<�� ,A��M� l2/�O _ =��� .9�

 �[B87/ �9�� .�+ ,lN�> l2/�O$�V@�� G7 ��g��I ,O+ ,' 
 �[B87/ J�O �4$h : AB� G�^83+}/2ET{j=��� , :|� /2ET .� /6� �� ;=7 �O,

��[B�7/' 
l,��� :G7.O ��1 ��� ,AB^�H� (��� =��I A��/ _ ��IET/.7/ ��I2/�V7/ :":�O,|<�" 

:��87�� ,AB� ��1 /N�+ ,�,|7/ G@ m|\� G0� Y���� ��� ,L^�^7 �@/.3  J+�\� G0�
 �K<u7/ l2/�<O+ ,LM[<7/ m�M<� :<^- D<��7/ l2/�<O �.n�� ,�E�� G0� ���^7 ��M� ��

� :^-/�4�� �-�� �+T�� �.n�� ,Au���7/ m�M' 
:7��I G7.O :}�.@6<n� �� ��<*� (�{ _ ��8Q<7/ ,}�.@6<n�{ E.<�� ,+/.<7/ .<�+ ,

G7.O :^- :}G�^�+ �.-��{G7.O+ , :}��*�{?�  : �.<* ~�<7+ ,:i<*�+ D<O.I�
G<7.O+ ,Y�iH�+ X7N DO.�� G�n7+ ,L-�7/ :}�.@6<n� ��{ lE.<3.87/ �.<�7/ Y6<� 

���/ �.0 �[�7 ,�@ ��6\7 d�+ ,A[8H7/ J�%��& m<�Z� ,A<��O.7/ �.<0 �<9�n7+ ,
m�B7/ :=�0.@6n� ' ,lT.[<n87/ A�0�b7/ �.�7/ ��V@+ ,L|�^7 :7+�/ �.�7/ ��6\�

 lT.<<� _ :7�<<�I G<<7.O X<<7N Y�<<�o0+ ,�<<B�BHI 2�<<�7/ ��6<<c+ ,A<<��O.7/ �.<<0 =<<�+
w��T/6<<7/ :}u��[<<� �<<� �r�\<<�� 5.<<0N m<<b� �<<@.0N /.<<8^� ��6<<^7 ��<<��.^{ 

hw��T/67/ :�
j��n� �9�^- �BO+ /N�� ,' 
 �@'D�
 �
�$:h }�,Q- ,i�� J�O{ X�.V0 }�0��^<� �<8n7 m�u0+ X�*Z@{ 

 AM^;}�8n�7� �.^|� ��{ �M�N/ 2.[@ }�.M7�F7/ �8n�MI/ ��+ �8�0� ��I��t@{�97 'j 
= 

��� 
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:7��I G7.O :}�,Q- ,i��{?�  ::<��8@ ,i7/+ ,X�.V0 :,Q<�7/+ ,A<�.V�7/ : .<�
o�7/ ,<�7/ �� ;A<�.V�7/ �<- A<���1 ,Q�7/ ,>+ ,Ln�87/+ �/T67/ �o- _ m��n7/ �

:<��87/+ ,A<�.O wT�<� ?.<O+ ��,Q<- ,<> /N�<� ,m<8�7/ A<7k =� : ,X�.V�<� �<�0�
X�*Z@ �,��0+' 

:7��I G7.O :}X�*Z@{G<7.O _ ��[<7/+ ,:<�.� L^` v/ 5�3� ,V� ,�+T�� .�  :
},i��{=i<7/ ,<�1ZI ,<�BI+ ,~�B��7/ ,�BI ?� ,G<M��VI+ 2 : d+ ,�<M��O �.n�<� G<0�

 �+T�<� m<��� �� Y,<-+ v/ �� ;��/ �.V�� G0� Y���8� X7N G7 v/ J�O /N� G0� X>
���/ /6� :^- G7 ����� �.n�� G0� :7� A��g� ,G��' 

:7��I G7.O :}�0��^<� �<8n7 m�u0+{?�  : ,�<��83 �<897 A<�0�4 ��i<@ Y6<�+ ,A<M^;
}m<�u0+{?�  :<� �<8n7 ��<V0 �[<B87/ J.<V� �<�� ���^[<7�@ E/�<87/+ ,�0��^$ 
hAM^;j �� ;m�7,<7/ :<��8@ �Z<�+ ,lT,<V7/+ AM^F7/ :��8@ �Z� �k�V7/ _ ���^[7/+ ,

:7��I v/ J�O ,l.O G@ G7 �.n�+ ,��[0e/ G@ �.V�� m�7,7/ :} ���^<� �� �1,�- ��
�.8^�I d �� v/ :^- �.7.VI� /6r{h ~0.� :��j :���+ ,}- �� ���^� �� �1,�

/6r{?�  ::7�<�I G<7.O+ ,/6<r m<�7E �1,�- �� :}���^[<@ d� �+6<B�I d /+6<B0��{ 
h�8c�<<7/ :��j?� , :G<<7.O+ ,A<<M^;+ l.<<V@ :}G<<0.7.�� ��6<<7/ :<<^- G0��^<<� �<<80�{ 
hm\�7/ :���j?� , :G�M^;+ GI����' 

:7��I G7.O :}�8n�7� �.^|� ��{?�  ::��87/+ ,2.[@ :�<8n�7� �.<9��� d ,2.[<7�@ 
 ��i<@ Y6<�+ ,X<�*Z@ ,<��ZI �<� X<7 v/ m<�3 �8@ =B��� �.� G0�� G�� �B* �8�

:7��I G7.O ��o0 =�+ ,A�.V�7/ ,�BI+ ,�897 :}�T�+ D8<�� �<8n�� =<�0� �<��HI d{ 
hG` :��'j 

 �@'D�
 �
�$:h  �M�N/}��I��t@{''' jG<7.O �� ��� G0Z1+ :}�<�I��t@{ �<- m|<B�� 
G7.O :}�^� �8n7 m�u0+�0�{ /6<� :<^- �.<n�+ ,G<@ �<^��� �<�� �<97 T,<O /6<97+ ,

= 

��� 



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

= 
G7.O :^- �.O.7/ ��,V�7/ :}�<8n�7� �.^|<� �<�{J.<V�� �,<M0 �<4 , :} �<8�0� �<�I��t@

�.M7�F7/ �8n�MI/ ��+{G7.O m�u0 �� {|� d+ , :}�.M7�<F7/ �<8n�MI/ ��+ �8�0�{ 
 �[B87/ ��,V�7 ��@�I$G<7.O .<�+  :}�<M�N/{<� �<7 ���@�<�7/ �� ;w�<���@ /.M�6 '

G3+ /6�' 
G7.O �� .� �*�/ G3.7/+ :}��I��t@{G7.V@ �^���  :}m<�u0+{?� , : �<8n7 m<�u0+

?� ,�<�I��t@ �0��^<� : J.<<�.7/ �.����[<� �<� ,���^[<<7/ �<8n7 m<�u0 �<<�I��k LM[<@
A��/ _ ��,VI :7� £��\� d /6� :^-+ ,�8nI.-E J��@� d+ ,�8n�7�' 

�I G7.O m|0 �� X7N DM��+:7� :}�8n�7� �.^|� ��{G7.V@  :}��I��t@{?�  : LM[<@
d+� ;5�M�� {�\|7/ .� :��87/ /6�+ ,w���/ �� �8n�� �� : :7� £��\� d G0�

���MI�� GVM[I �� ,@d ��,V�7/ ��+ ;��,VI: 
:7+�/ AMI�87/ : ��V�[<� d :<��87/ �.<n@ ��<�� .<�+ ,��6<c ��<n7/ _ �� w�<M4�

�+6\� ��,VI �+,@' 
A�0�b7/ AMI�87/ : ���[7/ �� ;���[7/ G���� /6�+ ,�/N .� �+6\87/ ��,VI �� w�M4�

�+6\87/ �.0 ���� ?67/ .�' 
 A<��/ Y6<�+ ,��,<V�7/ �,<- mQ<���� ,��,<V�7/ /6<� :<7� £�<�\� d ��<n7/ ��1 /N��

.<� :<��87/+ ,��,<V�7/ �,<�@ J.<V7/ :^- /,3 {g/+ ������ : �0��^<� �<8n7 m<�u0
��k LM[@ ,�8n�� =�7/ ��I}�8n�7� �.^|� ��{' 

:7�<�I J.<V� A<V�V\7/ _ G<0� ;Y�<�;+ �[B87/ YT,O �8� {g+� �Q�� :��87/ /6�+ :
}��I��t@{J.<V� X<7N m<MO+ ,D<83 �<�� w���/+  :} :<7� X<@T �<� ��<0���@ X0/6<�

G�^�+ �.-��{h �|V7/ :��j v�<� ,� 5/.|<7�� X76<7+ ,����t<@ �89^<�T� ,<O 
 A��/ �� .�:7�<�I+ �T�<MI G<7.O ��,<VI �.<n�� ,��M@ �9Q�@ J.�.� :} m<�u0+

��I��t@ �8n�7� �.^|� �� �0��^� �8n7{ : �.^|<� �<� ,�<�I��t@ �0��^<� �8n7 m�u0+
= 

��� 
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�8n�7�' 
G<<7.O �� ��@�<<�87/ �<<�@ �<<-x+ :}�<<�I��t@{G<<7.V@ �<<^���  :}�.M7�<<F7/{ _ /6<<�+ ,

?� ,�0�1N �8� L��O :��87/ :/ �8n�MI/ ��+ �8�0���I��t@ �.M7�F7' 
/6<� :<^- J.<V�+ ,���^<� �<r G<7 m�3 ?67/ .� w���/ _ L7�F7/+ : �.^|<� �<�

��I��t@ �.M7�F7/ �8n�MI/ ��+ ,�8�0� �8n�7�' 
 �[B87/ ��,VI �� �[c� G0� X> d /6�+$�6<c :<7� £�<�\� d G0� ; , G<0�+

��M@ m|�� GQ�@ ��n7/ �.n� �� L3.�' 
m��O J.V� ,O �n7 :/ _G<7.O �� ;.\�7/ ,-/.O L[c �+6\� A�� :}�.M7�<F7/{ 

 G�^- �^*E ,O+ ,m-�� ��/%J/& �� �+�<�87/+ ,J.<�.87/ �<�d/ :��8@ =�+ ,
G�^� m8�I �� ,G^MO �8�� Y,�@ �� m8�� d J.�.87/ ��d/' 

J.V�� L�u0+% :J/ & <<1 =<� m<@ ,A7.<�.8@ �[�7 ���%J� & �<�d/ :<^- A<^*/,7/
A^*/,7�1 ,,��u7/�899M>� ��+ ,,��/+ m3�7/ :^- ' 

J.V7/ A��*+ :G7.O m�u0 �� 5/.|7/ �� .� :}��I��t@{G7.V@ �V^���  :} m<�u0+
�0��^<� �<8n7{ ,<<8��0 =<�7/ ,w/��,<V�7/ �<�+ ,w�<B7�H87/ X<^I m<1 �<� �^[<0+ ,

T,V87/ ����I ��+ ,�9�^-' 
 �@'D�
 �
�$:h }�.M7�F7/{�<97 j ;�<97 �.M7�<F7/ :<��87/ A<V�Vc+ , :<^- �<n7

J.V0 �.8�7/ m�M� :��B7�H8^7 �.M7�F7/ �8n�MI/ ��+ �8�0� ' 
v/ ��1 �k�V7/ �Z@ ��8�e/ m��[� �1N _ A7Z[�' 

%��@�: :8[� _ L�/687/ "��n7/" ��+ "�^n�87/"? 
 m<1 G<�^- �<�@ ,O X7N _ ��H7/ �� §c��+ ,��`e/ ,�- �898[� E.|V87/+

�I v/ ��1 _ �97.O AB��` :8[� _ J/.O�/+ ,:7�"��n7/"A�@T� : 
Z− 2K<3 ~�<^� :<��87/ �<��+ ,§<B^7/ .<� Y�8[<�+ ,�+�<\7/ E�u87 ��/ .� m�O 

= 
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= 
 ��<n7/ �� ��,<��� ,���<�;+ A<7K��87/ J.<O /6<�+ ,Y�8[<� J.7,<� .� m@ ;Y�8[�
 m|<B�� �.^H� G0� v/ ��1 _ /.7�O X767+ ,:��87/ :^- G�7dE  �i@ §B^7 ��/

 ,v/ �- �<�.^�u� v�<@ �.VI �� x.u� d Y6�+ ,�+�\7/+ µ�B7�/ .� ��n7/ ��
A^|B�� AO.^H�' 

\−m�O+  : :<^- ��<n7/ ��<`�+ ,:<��87/ .<� Y�8[<8� ,:<��87/ E�<u87 �<�/ .<�
 ��6<<7/ A���<<>�/+A�@�n7/ J.<<O /6<<�+ ,G<<�^- J/E G<<0� ,x�<<u� �+�<<\7/+ §<<B^7/

@ G�^- J.7,87/ :��87/ .� ��n7/ �� �.7.V� v/ ��<1 _ /.7�O /6� �97.V7+ ,§B^7�
 G<0� .<^�87/ �k�<V7/ �<- /.7�<O �4 ,w/.�� d+ �+�\@ ~�7 ,~B�7�@ ���O :��� G0�
 :<��87/ .� ��,�- ��n7/ �� ,v/ ��1 �- lT�M- +� A��nc .� m@ ,v/ ��1 ~�7

x�u8� G�^- §B^7/ ��`� ��� ,�V�' 
]−m�O+  :/ �� m1 :^- �^�� ��n7/ ��=<oB^7/ �/¤<>d/ �<���@ :��87/+ §B^7 '

 /.<�O+ ?6<7/ �O�<��7/ �<� £�H81 G�7� /+Zu7 A���>�/ ?�*Z�� ��@ J.O /6�+
 d =<<oB^7/ �¤i<<87�@ �<<�M��7/ �� §<<c��+ ,?x/�<<7/+ =��.<<u7/ 2d�<<� �<<�+ ,G<<��
 �<^�� ?6<7/ ?¤i<87/ A<7K�8@ �<8� m<@ ,:<��87/ _ 5T�<VI �89��@ �.n� �� =Q�V�

-+ L1.n7/ :^-���M87/ :^ ' 
 �� ��<�e/ ��<> �<1N ,<O+ ,�@�[<7/ J.<V7/ ,<�@ l�-�<>±7 (�<b7/ J.<V7/ .<� /6�+

.�+ �[\7/ =@� �- �+�� �b7�4 d.O l�-�>±7 : A<V�Vc v/ ��1 _ x�u� §B^7/ ��
 �<�F@ �<8��O ��<n7/ �.<n� �<� ,�<r �.<VI ��<��E�/ �+�<c �� ,��<��E�/ ��1 _

/ ��n7/ ��H@ ,�^n�87/G<��1 �.<n� �� D<��8�� ,v�<@ Y,<�- �.<V� d G0�� (k�V7 '
 ��8�e/%a:���&' 

�−m<<�O+  : ��[<<0e/ §<<B7 J+�<<��� �<<81 ,�<<��83 :<<��87/+ §<<B^7/ J+�<<��� ��<<n7/ ��
 �� �.<7.V� ��6<7/ T.<98u7/+ 2�<9VB7/+ f^[<7/ J.<O /6<�+ ,�<��83 �,M7/+ �+�^7
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

�`e/ ,�- �97+���� ,���83 �897 ��- ��/ ��n7/ /6<� G@ E/�� ,��V�7/ D� ��1 ��+ �
lT�I /6�+ ,lT�I ':7�<�I v/ ��1 _ /.7�O ��n7/ _ ��� f^[7/ J.V7+−  �k�<V7/ �<�

G@ �^nI �8� Y��;+−  v/ ��<1 G�0���+ G�+�c �k�V7/ ��+ ,:��87/+ §B^7 m��> G0�
:7��I' 

 �� _ J/.O�/ ��� ���"�^n�87/"A4�b� : 
Z− �^n�87/ �� ��,c�  /6<�+ ,Y�<�; _ G^�� ,G�- �|B�� ��1 .7+ ,��n7/ m�� ��

�.7.V� 2d��+ ,A�89u7/+ A7K��87/ J.O : d �.�.87/ �- m|B�� m�� AB� .�
�.^H� v/ ��1 �� /.7�O+ ,v A�@�b7/ ��n7/ AB� /+�n0� X767+ ,w/N AB�' 

\− .� d+ ,G^�B@ �n� �7 .7+ ,��n7/ G@ ��O �� .� �^n�87/ ��  ,G<IT,O+ G���i<8@
�.<7.V� 2d�<9� ����;+ A�87�[7/+ A���>�/+ A�@�n7/ J.O /6�+ : w/N AB<� .<�

 :��87/ G0� v/ ��1 _ /.7�O X767+ ,GIT,O d+ G���i8@ �^��I d �.�.8^7 A�xd
 G<@ ���<O =<7x� G<��1 m<@ ,2�<> :<�� 2�<> /N� �^n�<� d v/ ��+ ,v�<@ ���<V7/ =[B�7/

G8^-+ GI��\1' 
]− G<^�B@ �^nI �� .9� ,G�^- T,O+ ��n7/ G@ ��V� ,��B�.7/ D83 �� �^n�87/ �� 

 f<�/.`+ }�,<\7/ m�� �b1�+ f^[7/ J.O /6�+ ,��n7/ G@ ��O+ ,GIT,O+ G���i�+
A��i7/+ A��/�n7/+ A�3�87/ �� ' 

���7Z[87/ ��I�� _ ��H7/+ :"��n7/"+ "�^n�87/" ��<H7/ D<O+ f<�1 {g.� 
 A7Z[87/ _ m<��/":7�<�I v/ ��<1 A7Z[<�" ' ��<@ ���<- ��<* �<9�� D<O+ =<�7/

f�/.�7/' 
%��@�: _ L�/687/ "v/ ��1"' 

 l�i<- m�|<B�7/ G<3+ :^-+ ,A�M� +� A�� J�83e/ G3+ :^- v/ ��1 _ J/.O�/
J/.O�/ Y6� ���+ ,,�KI +�: 

= 

��
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= 
Z−<@ ,G<�- �|<B�� �<O.^H� d+ ,G<@ A<8��O AB� ~�7 v/ ��1 ��  ��<B� �<� .<� m

 �<�� }<�c ,�<^H7/ _ �9���o0 L[c ,Y��; +� J��B7/ mV�7/ �� ��� �.B�7/ :^-
 �<<<87�- ~�<<<7+ ,YT�<<<��*�@ �<<<V7�* ~�<<<7+ ,w�B|<<<7/ G<<<@ �.<<<VI d v/ �� �.<<<8-K�

w���Ku7�@ '�<9V�/+ ��+ AM��|7/+ AB��B7/ J.O /6�+ ' /6<� /.8<� �<8@T 2d�<�+
.7�O �8@T+ ,J�\7/ ��[^@ ���1 ��B7// :/x�u� �^n�� v/ ��' 

\− �<� �.<B�7/ :<^- ��<B� �<� .<� v/ ��<1 �� _ AB<��B7/ �<�/.� ,<O �<� J.O 
 /N� �<4 ,2�<�7+�/+ 2��M0±7 �.n� ��B7/ /6� �� �.7.V� �n7 ,Y��; +� J��B7/ mV�7/

/.7�O E.3.7/ l,c++ E�\Ie�@ J.V7/ �9�^- L^; : ��<1 .<� E.<3.7/ _ ��<1 m<1
�b0 2/.� ,v/G\�MO+ G�[c ,G��o0+ Y− /��M1 /.^- �97.O �- v/ :7��I−  J.O /6�+

�9�B���+ A��.|7/ l�;' 
]− A�89u7/+ A7K��87/ J.O /6�+ ,Y��; _ GV^* ,G�- m|B�� �.^H� v/ ��1 �� 

 d+ ,lT,<O d+ ,�<^- d+ ,l�<�c d ,w�B|<7/ �<� AB<� v�<@ �.<VI �� �.<B�� ��67/
��1' 

�−v/ ��1 ��  �<�� �<� mn@ ���/ .� ,/,@�+ dx� v/ w/6@ ���O ,��,O ,c/+ :��� 
 G<�- )<- �� ,G<�- v/ )*� �� m1 �- )H7/+ ,G�- v/ =� �� m1 �- =9�7/+ ,G@ v/
 ��<1 A�0���[<7�@ G<�- )<- ��+ ,l/T.<I ��<1 A<�)�7�@ G<�- )- ��+ ,�0k�O ��1 A�@��7�@

,�- )H7/+ =9�7/+ ���/+ ,��u0� =<� �80�+ ,�9�7� ��n7/ �[V�� �-/.0� �[�7 ��
 J�<*+ ,+�<8�7 �<-+ ,,<�K7 �<@/ G0Z@ ,c/.7/ �Hi7/ f�.� �81 ,A���g� w�B�

��@ 'w.<�+ ��<c �<�F@ G��1+ ,GIT,O+ G���i8@ �^n�� d v/ �� 2d�� J.V�+ '
�9�MI/ ��+ ?��>�/+ 5�1 �@/ J.O /6�+ '/.O¤�/ 2d�� �4: 

�−J�O �� �9�8�  :)<*+ =<�+ �<�� Jx�/ _ G0�+ ,Jx�/ _ ,c/+ :��� G0� ' /6<�+
?��>�/ J.O' 

= 

��� 
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= 

5−J�O �� �9��+  :���� l,- .� :T�MH�<�d/+ )H7/+ =9�7/+ ���/ ' J.<O /6<�+
5�1 �@/' 

w−J�O �� �9��+  :�<�� ��|� m@p/=<9�7/+ T.�Z<87/ E.<3+ ,<�- �<��+  ' J.<O .<�+
�9Q�@' 

 =<<@�+ 5�<<1 �<<@/ L�6<<� )<<��� + �<<� v/ ��<<1 _ �9-�<<MI�+ ?��<<>�/ �[<<\7/
 �<*� =<� A7Z[87/ Y6� �\M�� X767+ ,�9�7� /.VM[� �7 =�7/ l,�,u7/ L�/687/
 m��[<87/ ���<� �<�� ,����<>� G<0.n@ �|�H� �r m3�7/ �.n� =�7/ ?��>�/ L�6�

 a�|�*/ �r ?��>�/ +� 5�1 �@d ~�^�" �<� �<�� ,�<8���; G<7�O ,d�<O �<� m<@
�[7/ m�� ,��n7/ A7Z[� _ 5�1 �@/ G7�O �� ��H@ ,����; �� ���+ ,}�,\7/+ A

 ,<c� G�^- GV�/+ d+ ,,c� X7N :7� 5�1 �@/ �M[� �7 G0�� ,?��>�/ G�^- G�MI�+
f�/.�7/ �+ST ��"' 

�− �9�<n7+ G<IT,O+ G���i8@ �^n�� d v/ �� _ A���>�/+ A�@�n7/ ��/.� �� J.O 
/.7�<<O :+�<<c .<<� ��,<<V7/ dx� 5�<<7/ w/6<<7 A<<�xd A<<8�,O w/.<<��+ �+�<<c +� ,�

2=> ,�@ 2=i@ �^n�� d+ ,GIT,O+ G���i8@ �r �^n�� d ,/,@�+ ' 2d�<� ��<B� �<7+
 ��,<O G<^1 m<@ ,A<�7x�/ �+�<\7/ ��<- ��<@+ ,��<n7/ ~�<3+ �+�<\7/ ~�3 ��@
 �<�+ A�87�[<7/ J.<O /6<�+ ,��<87/ m<MO ��[<7/ d+ ��[<7/ m<MO 2�<M7/ �[�7+ ,=7x�

���<�;+ }�,<\7/ m<�� �<�@+ (.<;/K7/ �@�<1 �9�MI/ ' _ J.<V� �<� 2d�<� �<�+
�+�\7/ :J.V� �� 2d�� �� �� �81 ,��E.3+ _ d �9����� _ �.n� L�I¤7/ �� :

 �.c�|<� ,<O+ ,��,V7/ ��n7/ .� GQ�@ +� �k�V7�@ E�M�7/ w/.�� �� D8[� �� ��
v/ w.� G0Z@ 'E�[B7/ l���� A^`�@ J/.O� Y6�+' 

�− G<<�n7 ,G<<@ ���<<O G<<��1+ ,Y�<<�;+ =<<@��7/ �k�V7�<<@ G<<IT,O+ G���i<<8@ �^n�<<� v/ �� 
/.7�O ,�8^n�� �n� �7 �� ,�@ G@ �^nI ,v/ w/6@ ªE�c : �^n�<� �� G<�n8� �n� �7+

= 

��� 
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= 
 �����d �8�,O G��1 �.n� �� D��8�� ,�97 J+� d ªE/.c �����d Jx�/ _ G���i8@

�8�,O T+,V87/ �.1 '2d��+�.7.V�  :w/.��+ �+�\@ �^n�� v/ �� ' J.<O /6�+
�9V�/+ ��+ A���i97/+ A��/�n7/ ' 

�− "G<I/6@ ���<V7/ GIE/T�+ G8^- �� G4,\� �� :7� D3�� G��1 X7.V� �� J.O ' �<4
J.V� �� 2d�� �� : Lc�<� w�<1)7/ .<@� G<7.V� �<81 ,G<I/N _ �4E�c X7N JK� �7

+ ,X76@ J.V� d �� �9��+ ,)��87/ m<b� _ J.<V7/ /6<r J.<V� ?x/�<7/ v/ ,<M- .@�
A�7��7/ L7��87/"' 

�− "J.V� �� J.O : �<� �4 ,Y��; _ GV^* �� .�+ ,GI/6@ �8��O :��� �8Q�� G��1
 T.�|<<� =<<@� J.<<O /6<<�+ ,5�<<1 �<<@/ J.<<V@ :<<��87/ X<<7N _ J.<<V� �<<� 2d�<<�

/ �<<� A<<B��` J.<<O /6<<�+ AB[<<^B�87/ J.<<V@ J.<<V� �<<� �9�<<�+ ,?,<<��I�87/ l,<<c�87
�9��.|��+ �9��i�� A��`�M7/' 

�− "J.V� �� J.O : _ GV^H� �� ��@+ ,w/67�@ ��,V7/ :��87/ ��@ �¤i� v/ ��1
w/.��/ �� Y��; 'A���>�/ ?�*Z�� �� G�MI/ ��+ =7��87/ =@� J.O /6�+"' 

��−A-�8u7/+ A�[7/ m�� J.O  : v/ �� .�+" ,2�<> :<��+ 2�<> /N� �<8^n�� JK� �7
1+ ,��,O =7x� ��n7/ �.0 ��+ ,D8[� w.|@ �^n�� .�+ ,G@ �.V� ��n@ ,2�> f�

�8�,O ���87/ w.|7/ ~B0 m�u� �7 ��+" '�.7.V� �9� :" ��<1 G��83 �k�V7/ ��
 ,G7.<�T :<^- G<7K0� �<n7+ ,Y�<�F7 �<��1 X<7N �� 2=> ~�7 ,G�0���+ G�+�c ,v/

8�� �k�V7/ ~�7+p�7/ E�u87 d+ ,:��87/ E�u87  X76<1+ ,�89-.8u87 m@ ,��\
 �^n�<87/ ��[<0e/ �� �<81 ,�<V� (�<�87/ d+ ,�<V� �+�\7/ .� ~�7 ��n7/ ����
 :7�<�I v/ ��+ �<89-.8u� m<@ ,,[<u7/ E�<u� d+ ,�+�<7/ E�<u� .� ~�7 �`��7/
 d ,E�<M�7/ w/.<�Z1 X7N ~�7+ ,��\|7/ }�E�c�/ G@ w2�3 �81 w.|@ �^n��

��+ ,Y��; d+ ¨T�V7/ w.� _ d+ ,GI�B� _ d+ ,GI/N _ d 2=> G^b81 ~�7 v/ 
= 

��� 
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= 

 d X76n� ,GI��c+ GIT,O+ �.^H87/ �^- GI��c+ GIT,O+ G8^- GMi� d �8� ,G7����
 d+ ,G<�+�c GMi<� G<�+�c d+ ,G�0��� GMiI G�0��� d+ ,�.^H87/ ��1 G��1 GMi�

 ,<\7� ,<V� G<V^H@ v/ GM<> �8� ,,M�7/ w.� GMi� 5�7/ w.� ,G<I��k+ G��8<�� _
GI��k+ G��8�� _ ,\7� ,V� G[B0 G@ f�+ �� ,\3 ��+"' 

�9Q�@+ ,v/ ��1 _ J/.O�/ A��* Y6�− §<c�� �<81−  J/.<O� :<7� L�i<�� ,<O
��<�� ,<c ,<�- f<V� d G0� �/¤�d/+ ���*d/ _ v/ A�� =� �81 ,��*� ' �<o0/

 l�-�>�/ �� A�8�I �@/ fO.� 5��1%������'& 
@�%��: G<�� ;G<�0���+ G<�+�c+ G��B7� :7��I v/ ��1 A�[7/ m�� ,�- ���n7/ �k�V7/ 

 m<�)3 G<�� G�8�+ ,G@ :7��I v/ �^nI ,E.�� G�7�+ ,�,@³ ,<8\� :<^- G<7K0�+ ,
U 'G0�\M� J�O% : m<�K�I �+�<9�87/ d� G[<8� d �.<�n� 5��1 _ ���1 �k�V7 G0�

��87��7/ 5T �� &A�O/.7/���− ��J�O+ ,% : �<� G<�� L<�T d 5�<�n7/ m<�K�I �<7/
��87�<<�7/ 5T &l,u[<<7/ �� ,�J�<<O+ ,% :��<<n\7/ K<<�K�7/ v/ �<<� 5�<<�n7/ m<<�K�I &

��K7/ �� ' 
J�<O �<8� ,GI�B<� �<� AB� .� ?67/ ,G��1 A^83 �� .�+ : ,���<1 .<9� ,�.<^H�

�/�\0d/+ ��K7/ m�� G�^- �87 ���* ,A-�8u7/+ A�[7/ m�� Y,V��� �� /6�' 
 J�O ?+�\�7/$lT.9i87/ GI,�V- _  :" A<�B�1 �<@ �,<@ G�� ,v/ ��1 �k�V7/ ��+

 ��1 G0� /.�V��+ ,�Vc X7N :^- �.���87/ GO,�+ ,��c+ G7.�T :^- G7K0�+ ,d.O
A�)7/ ��n1 �.^H8@ ~�7 ,AV�V\7�@ :7��I v/ ' �i<M7/ ��<1 G<0� �-K� G�8� �8�

@ Y,-+�+ G@�-+ v/ G�N ,O+ ,�B1 ,V�:7��I J�O }�c ,�V[% :�V<� G�^�Z� & �<8^�
J�O �87 �V[@ v/ ,-+�% :�iM7/ J.O d� /6� �� & ,�iM7/ �7�* J.O G0� ��V��+ ��8^-

 �iM7/ J.O GMi� d+":9�0/  ' 
 A<<�/,O �<<@/ J�<<O+$ :"G0�\M<<� v/ ��<<1 �<<�+ : v/ 5�<<�1 .<<�+ ,��<<o�7/ �k�<<V7/

= 

��� 
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= 
 ,��V�[<87/ G`/��+ ,���87/ G^Mc+ ,��M87/ �+�<7/ G<@ JK<0 ,��87�<�7/ 5T m<�K�I+

 �,<@ G<�� ,�.<^H� ��; JK�� ,��M� =@�- ��[^@ ,��^��87/ ,�� L^O :^- ,����/
 Y��<<O �<<� ,w�<<8^1+ �+�<<c+ ,w�<<��@ w�<<�k+ ,w�<<8n\� T.<<� .<<�+ ,E.<<�� G<�7�+
 .<<^�� ,��<<�@�+ 2/K<<3�+ ,�<<*k+ J+� G<<7 ,w��[<<c �i<<- ��<<c m<<n@ G<<^� G<<@�-Z�

,T+,|<<7/ _ µ.<<B\� ,A�[<<7��@ G<<�� ,fc�|<<87/ _ 5.<<�n� ,�/N��<<@ �.8[<<� 
 =�+ ���+ ,��-+ a�*+ ,¸.[��+ ���0+ ,G@�i��+ �n\�} �<� m<`�M7/ G�IZ� d

,�8c ��nc �� m�K�I GB^* �� d+ G�,� ��@{�^|<�  ���:7�<�I G<7.O+ , :} m<O
 ��<1 .<7+ G^b8@ �.IZ� d �k�V7/ /6� mb8@ /.IZ� �� :^- �u7/+ ~0e/ ��8�3/ ��7

 �9Q<�@/�<<�9� ��M<7{2/�<�e/  ��� ' G<<�� J�<O ?6<<7/ =<@��7/ 5�<<�n7/ /6<� .<<�+
/+�B1 ��67/ :}�k�V7/ /6r ���0 �7{ ZM� ����9Q<�@ J�O+ , :} J.<O d� /6<� ��

�i<<M7/{�4,<<87/  ���G0�\M<<� v/ J�<<V� , :}�V<<� G�^<<�Z�{�4,<<87/  ���' '' d+
 +� A<�k +� lT.<� �k�<V7/ �<� ,<\3 �<� �� _ ��8^[<87/ ��@ ��* �<��c +� A<8^1

 �+�c G0� :^- A�`�O Auc /6� _+ ,���1 G0� G�^- �VB��" :9�0/ "E�V�-d/ A�87" 
 a%��− ��'& 

A�[7/ m�� J.O :���+ :" �,@ G��" : v/ �<� YS/,�@/+ YT.9o� ,G@ �^nI :7��I v/ ��
�97.O :���+ ,:7��I :" E.�� G�7�+" : �<*k _ fc�|<87/+ T+,|<7/ �<� D<��� G<0�

��K7/ ,T�<4k l,<- _ X<7N 2�3 �81 fc�|87/ _ d+ A�k G�� T+,|7/ _ :VM� �� ,�
 =<�,V87/ ��,<7/ 2��<g §��\^7+%w :���<<� &$ ,A7Z[<87/ Y6<� J.<c A7�<�T 

�/.��@ :"�8c�7/ :7� E.�7�@ �k�V7/ a�|�*/"' 
 {�\<�+ ,J.V�87/ {��� G�^- JE �87 AB7�H� l��b1 ��*� wd�V� �,M7/ m��+

 _ J.V�87/ L<�1 _ �<9�^- �<^�7/ m<�� E+ET A<����+ �<9��3/�� �<n8� ,5�<M7/ /6�
 _ �,<M7/ m<�� :<^- E�7�@ A��* w�B�|� �9��+ ,5�M7/ /6� _ AB�|87/ A�[7/ m��
= 

��� 
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= 

mb� ,��n7/ AB� : �<8��1 ,�k�<V7/ _ l���<�87/ A<��nc+ ,�k�V7/ A7Z[� _ ���)7/
 ,=<�F87/ Lc�� ,A�/,O �@/ ��,7/ ��.87$e/ ��i<7+ , A<�8�I �<@/ ��<�$ 

 ,<^u87/ A<�3/�� �n8�� ,m��[� �� ��n7/ AB|@ �^��� �8�� l,�,- m���T+ L�1
 :<^- ET ,A����[<�7/ 5�<�1 X7N _ A8987/ GM�1 ��+ ,Y/+��� �.8u� �� �i- (�b7/

�93+ ���[I �� .\0 �� ��n7/ AB� _ �9-,@ l�-�>�/' 
7Z[87/ Y6� E��� ,V� ,l����87/ w�B�|87/ ���+ D�,<u7/ v/ ,M- ��i7/ f�7Z�7�@ A

G@��1 _ :G@�@ _ ,�B� D��0 5��1 .�+ ,A�)7/ 5T ��1 _ A�B^[7/ l,�V�7/' 

�/
W:������ G@ E/�� ,��,O G0Z@ :7��I v/ ��1 f�+ +� ,�,V7�@ �k�V7/ f�+ : 

J+�/ :�<7 ,��,<O ,:7��I v/ �c _ ,��n7/ ~�3 ��+ ;�,VI �81 ,�.^H� ��; G0� 
2�> �� YE�M- �� �^n�+ ,2�> f�1+ ,2�> :�� ,�8^n�� JK� ' .� /6�+ ,�c /6�+

 �^`� �� 6*Z�" �,V7/ " m<�� �<� ,A<��- :7��I v/ ��1 �c _ +� ,�k�V7/ �c _ 
2d�� ��+ ,A�[7/ : G@��1 _ =��n7�7/ ���V7/ .@�" A�[<7/ m<�� E�V�-/ J.�� ��> 

 A<<-�8u7/+" J�<<O %� ����& :"�<<� ���<<� =<<M�7/ �<<- ?+T U �� :<<^- J,<<� �<<8� ,
A8�,V7/ v/ w�B� �� �k�V7/"' 

 J�O �4%� ����& :"�.^H� ��; �k�V7/ �� :^- A@�\|7/ ��83� �� ?+T ��"' 
�Q<�� X<7N �^`� �8�+ : < A<�/,O �<@/$E�<V�-d/ A<�87 _ <  ' J�<O%��& :" �<�+

 �<� 2�<> �<� G<�� G�8[<� ��,<O ��<n@ �^n�<� G<0� :7�<�I v/ w�B<� G�8<<� ,G<V^*
 :�.�³ m<�)3 G�8<�+ ,A��/+ ��; �� G�� ³ G<�n��� �<� G<7 �N� �<�+ ,

 ,G<0+T+K�� �<97 �NZ<�+ ,G<0.8^n�+ l�<*�/ _ �����87/ �^n� G0�\M� G0�+ ,G^�T+
:7�<<�I v/ J�<<O :}�<<8�^nI :<<�.� v/ �<<^1+{h 2�[<<�7/ :���jG0�\M<<� J�<<O+ , :} �<<�

@+ �d�<��@ ��<�7/ :^- X��B��/ (� :�.�=<��n{h �/�<-�/ :���j J�<O+ ,
G0�\M� :}v/ �^1 �� �9��{h l�<VM7/ :���jG0�\M<� J�<O+ , :} �� �i<M7 ��<1 �<�+

= 

��� 



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

= 
5�<uc 2/T+ �<� +� ��c+ d� v/ G8^n�{h �T.i<7/ :��jG0�\M<� J�<O+ , :} �<8^�

:�.� �� ?E.0 ���I�{ }�.<` �,<V87/ ?E/.7�<@ X<0� X�^�0 D^*�� X@T �0� (�{ 
hG` :��− ��j�O+ ,G0�\M� J :}(,<M-�� �<0� d� G<7� d v/ �<0� =<�0�{h G<` :��j ,

v/ ��; ,c� /6� J.V� �� K��3 ��;+' ''":9�0/  ' 
 A<<�8�I �<<@/ ��<<�e/ ��<<> J�<<O$ :"/.7�<<O f^[<<7/ : �<<�; JK<<�� v/ ��<<1 �k�<<V7/

2�> /N� �8^n�� JK� �7 /.7�O+ �.^H� '?� ,��,O v/ ��1 �� /.��M� : �7 ��,O G[�3
��9�� ,c� mV� �7+ ,JK : �k�<V7/ �9�<� ,c� J�O d+ ,��,O ���87/ ��n7/ ~B0 ��

/.7�<O m<@ ,��,O : �k�V7�<@ �<^nI ,<O v/ ��<1 /N�+ ,�.<^H� �<�; JK<�� v/ ��<1 G<0�
 �<�7x� X<7N D<� �<n� �7+ ,�.^H� ��; G�� dK�� ��1+ ,G��1 �k�V7/ ��1 ,G���i8@

 �7 v/ ��1 ��+ ,v/ �,V@ �8�,O��,O G��1 ~�u� ;2�> /N� �8^n�� JK�' 
 m��[<87/ Y6<� _ w�9Mi7/ G�- �7/x J/.O�/ Y6� ��@ ���+ f^[7/ J.O �9� �8�

 �T�/ m�� �9�� 5��g/ =�7/ A^Q�87/" �+��B7/ �.8u� :9�0/ %�� ���'& 
 < J�O+$�Q�� <  :"v/ ��1+ : ~�7 ,GIT,O+ YT���*�@ G@ �^nI ,G[B�@ G@ v/ �^nI

^H�G�- ����@ �O. ' �<8��O ~�<7 ,G���i<�+ G<IT,V@ G<@ �<^nI G<0� D<� ,G<I/6@ ���O .� m@
/.7�O f^[7/+ ,G���i�+ GIT,O �+,@ :m<�O /N�<� ;2�<> /N� �8^n�� :7��I v/ JK� �7 :

 ��,<O v/ ��<1؛ G<<��1 d+ ,�<8^n�� �<<n� �<7 �� ,<<�@ �<8^n�� �|<� �<<7 G<0� :<<��8@ 
 ���O ��,O ,c/+ :��� d+ ,�.^H� GI/6@9>6/ 1>�� ؛�2 �<> /N� �<8^n�� JK<� �<7 m@ 

{�\�' 
f^[7/ �� ,c� mV� �7+ :��,<O ��<�87/ ��<n7/ ~<B0 �� '�.<7.V� /.0�<1+ : �k�<V7/

�9�<� ,<c� m<V� �<7+ ,E.<�� G<�7�+ �,<@ G�� ,�.^H� ��; JK�� ,v/ ��1 : �k�<V7/ ��
/.7�O d+ ,��,O :/.7�<O d+ ,GI/6@ ���O ,c/+ :��� G��1 �� :�� +� �k�<V7/ �+�<c 

 v/ JK<� �<7 �+�<\7/ ~�3 ��1 ��+ ,v/ w/6@ A8��O A�7x� A8�,O GI/.��+ G�+�c
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

 2�> /N� �r �8^n7./؛���<O m<@  : �<� :<^- /+�<n0�+ A<O.^H� �<�; �k�<V7/ �+�<c ��
J�O : �+�\7/ �^* v/ ��" �+��B7/ �� :9�0/ %�� ����− ���'& 

(�b7/ :��87/+ : +� ,:��� �k�V7/ �� �<7 �<4 ,Jx�/ _ �<r v/ �<^nI ,�+�c+ :���
 �<r /+E/T� =�7/ ,��n7/ m�� �� �9V�/+ ��+ l�-�>�/ �,@ �� /6�+ ,��,�@ �^n��

�k�V7/ �^H@ ��^��V7/ A�89u7/+ A7K��87/ A-,@ �� £+�H7/' 
A<�T���*d/ G<7����+ :7�<�I v/ w�B<� �<� Y�<�; +� ,�k�V7/ _ J�O �8� : ,��,<O G<0�

N E/T�+T.4Z� ��; m8u� GV^`� ?67/ §B^7/ �� �4 ,m`�@ YE/�8� X7' 
 �<�; G<0� m<3�+ ,§<B^7/ /6<� ��<`� G<^8�\� ?6<7/ m<`�M7/ J�8�cd/ /6� m3�+
 J�<<O �<<� G<<�� J�<<V� m<<@ ,�k�<<V7/ :<<^- �,<<V7/ §<<B7 �<<^�� d� �<<�� {3/�<<7/ ��<<1 ,T.4Z<<�

f^[7/ :�.^H� ��; ,v/ ��1 �k�V7/' 
 ���e/ ��> J�O$ :"MI�+�.<7.V� f^[7/ �� :?� ,��,<O v/ ��<1 �� : JK<� �<7

�.7.V� d ,2�> /N� �8^n�� : .<\0+ :<�.87 G<�/,�1 A<8�,O A<���87/ A<8^n7/ ~B0 ��
 2d�� �n7 ,X7Nh=��� :�9V�/+ ��+ l�-�>�/ j ��<1 ���<�+ �k�<V7/ �� /+,<V�-/

G<IT,O+ G���i<8@ �^n�<� d v/ ��+ ,���7/ ��,O v/ '/.<B^�*/ �<4 :�J�<O �<� �9�<8 :
 /N� l/T.<�7/ ��+ ;�k�V7/+ m�u0e/+ l/T.�7/ (��� D�83 .� ,,c/+ :��� .� ��,V7/

l/T.<I T�<� A<�)�7�@ G<�- )<- /N� �k�<V7/+ ,�<0k�O wT�<� A�@��7�@ �9�- )- :/.7�<O :
 �� �<��+ ,��[<3�/ �<�@ _ GV^* �.n� �� ��� m@ ,G@ v/ �^n�� �7 =@��7/ �k�V7/+

3 G4,c� �.n� :<��87/ �<- G<@ �3�I ,J.��7/ X767 ���1 �.n�� ;,8\� +� m�)
��n7/ (��� D�83 .� ?67/ ,5�7/ w/6@ ���V7/ ,c/.7/' 

J�O �� �9��+ : A<8�,O =<�+ ,w/.<��+ �+�<c +� ,�+�<c .� ��,V7/ �k�V7/ m@
/,<@�+ dx� 5�<7/ w/6<@ A8��O A�7x�'''; �.<� E�<M�7/ +� A<n��87/ +� :<�.� �<^1 /N� 

��V7/ G<7 �<^H� �<n7+ ,G<8^n� ��c GIT,O+ G���i8@ G@ �^n�� ��n@ G8^n� d G0�� A�
= 

��	 



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

= 
/,@�+ dx� v/ w/67 �x�7/ ��,V7/ ��n7/ X7N �T,� �1/TE�' 

J.V� J/K� d+ JK� �7 ��,�-+ :}X<3+x+ �0� �n�/ �Ek ��{+  :} �M<�/ �.<0 �<�
X<�^- w�1�@+ ��� ��[@{ + }^* �<87 ,u[<I �� X<��� �<� ~�<^@� �<�?,<�@ �<V{ 

Dg/.� _ ����;+ J/.O�/ Y6� :^- ��n7/ �[@ ,O+ X7N .\0+' 
 �<<� ,<<c� �<<- �<<89�� /,<<c/+ m<<V�� �� ,<<c� T,<<V� d ��7.<<V7/ ��6<<� �� E.|<<V87/+
 ��T.9i<87/ ��8^[<87/ A<8�� ����+ ��[c�@ �97 ���@��7/+ A@�\|7/ =�-� ;f^[7/

� ��x _ ,�,� ��[7 A��/ _ �97 ��67/ ,��,7/+ �^�7�@ �<�x d+ m<M�c �<@ ,<8c
�9^M<<O d+ A<<B��c =<<@� �<<�x d+ =���i<<7/ ' .<<@� .<<� m<<��/ /6<<� ª,<<c� �<<� J+�+

5�1 �@ ,��� �@ v/ ,M- ,8\�' ''" �+��B7/ %�� ���& 
J�O �8� G�^-+ :J+�/ :<��87/ E/T�+ ,��,<O v/ ��<1 +� ,��,O �k�V7/ : ,�k�<V7/ ��

��; Y,�- �� JK�� ,:7��I v/ ��1 ����+ G���i<8@ �<^��� .<9� X7N D�+ ,�.^H� 
 :<<^- �|<<�V� �� X<<7N _ �^<<��/+ :<<7+�/ ��<<1 ��+ ,{�\<<� YE/�<<8� ,YT�<<��*/+

A^`�M7/ (��87/ J�8�c/+ J�83e/ �� A87�[7/ ,f^[7/ �- lET/.7/ µ�B7�/' 
 YE/�<8� ,YT�<��*/+ G���i<8@ :7�<�I v/ ��<1 �<^��� �� :<B0+ (�b7/ :��87/ E/T� ��+

/+ ,m`�@�,�M� < �Q�� < GV^`� ?67/ §B^7' 
%��@�:w.|7/+ ��\7/ ' 

 �+�<<�B7/ �.<<8u� _ ��<<�e/ ��<<> J�<<O%�� ���
 :& ��<<n7/ m|<<� _" �k�<<V7/
 ��<<n7/+"ª,<<\� w.<<�+ ��<<\@ ~�<<7 �� w.<<�+ ��<<c .<<� m<<�  : _ ª,<<c

 �[<\7/ �<@� �<4 5�1 �@ ,��� �@� ��� ;A�@/�7/ A��87/ _ �i�0/+ Ab7�b7/ A��87/ E+,c
�/ ~�<<7 �k�<<V7/ ��+ w�B|<<7/ w�<<M4� _ A<<7K��87/ /+���<<0 �<<87 �<<8�.\0+ ?��<<>

 �.<<n� �� �<<n8� d G<<0�+ �8�,<<O �k�<<V7/ ��<<1 /N� d� ��<<� d X<<7N �� /+�T+ �.<<^H8@
 d+ w.|<@ �^n�� d v/ �� /+E/x+ G8^�1 v/ ~B�@ �8��O :��� �.n� �� d� �8�,O
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

��/ �� Y+�T �87 ��,O ��; d+ ��,O d AF7 X<7N _ /.B7�<*+ G<@ ªE�<c �<�� ���O ���
��8^[<<87/ T.<<983 : �<<-.�I ��+ �.|<<�7/+ ��<<n7/+ G<<VB7/+ }�,<<\7/ m<<�� �<<�

w.|@ �^n�� v/ �Z@ l,��> T�4�/ ��� ��6*t� ' Y�<�;+ ,<8c� ���e/ �93 /697+
X<7N �<n0� �<� ',<8c� �<@ v/ ,<M- J�<<O :=<@� �<<^O :�.<<7.V� �<�/.O� �� : d v/ ��

w.|@ �^n�� 'J�V� : �<@/ }�,<c �<1N+ m����7/ :^- �+T+,� �80� ;A�893 2d��
,8c� �- ,c/+ ��; Y/+T X761+ E.�[� ' �@�@ G\�\� _ �3�I ?T�HM7/ X761+

G7.O _ :}�r.<^O �<- �K� /N� :�c{w.|<@ �^n�<� v/ �� :<^- A<u\7/ G<�� ��<@  '
A<8�� X76<1+ �<�b1 �<�+ }�,<\7/ A<8�� �<� A�[<7/ _ �.B�|87/ X761+ A��.|<7/ 

 D<�83 �<� 2�<9VB7/ X76<1+ �<8���;+ �7�� �@ �[\7/ =@�+ =M��\87/ ªT�\7�1
f�/.�7/ :GVB7/ J.�� _ �.B�|87/ A�^M�\7/+ A�B�\7/+ A����i7/+ A�n7�87/' '/ '<� 

 ?T�<HM7/ {�\<� �� ,�c.�7/ 5��1 ��> _ ��8��F7/ ��i7/ J�O+%� ���� :&−
 G7.O {�\|7/ _ �M4U−% :.|@ �9�E����w & d+ ,w.|<@ d� �.<n� d 2/,<�7/+

 A<��; _ /6<�+ ,2/,<�7/ ,<�1Z�7 �<�� w.|<7/ �16<� ,w.<� �+,<@ 2/,0 ���7/ ����
 �<n7+ ,�I.<� G<7 ��+ ,:7��I G�� D8[� ��n@ �^n�� v/ �� _ �.g.7/+ Ac/�|7/

J�O /697+ ,GV^* w/.�� GMi� d GI.�% :5�<O �<� G�8[<� �<81 ,<�@ �� G�8[� &
HI AB|7/ Y69� ,�<V� �9�� L��V7/ �9�8[�� GV^* w/.�� ���+ ,:7��I GI.|@ ��

 Y�<1N �<� �<9�� ,X76<7 A<�Mb87/ a.|<�7/ w�<b1 ,<O+ ,GB�g+ w.|7/ l.O L[c
?T�HM7/−$ − v/ Y�<1N �<� �9��+ ,5�M7/ /6� _− :7�<�I−  �<� �<b1� _ G<@��1 _

w.|@ d� �.n� d ?67/ 2/,�7/ §B^@ ,Dg/.� l�i-' 
:7��I G7.O �9�� :}�8n�� �7� �8rT �8�/E�0+{' 

H�$��: }��u0 Y��@�O+ �8��/ T.�7/ L0�3 �� Y���E�0+{' 
H�$��: }��87�o7/ �.V7/ ��/ �� :�.� X@T �E�0 N�+{' 

= 

��
 



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

= 
:7�<<�I+ G0�\M<<� G<<7.O+ :} �<<97.c �<<�+ T�<<�7/ _ �<<� �T.<<@ �� ?E.<<0 �<<�2�3 �<<8^�

 ��87�<<�7/ 5T v/ ��\M<<�+}�{<<�K�7/ v/ �<<0� G<<0� :<<�.� �<<� ��<<n\7/ K{=<<���  : ��
��n\7/ K�K�7/ v/ .� ?E��87/' 

:7��I G7.O+ :} �<� A<1T�M87/ A<�VM7/ _ �<8��/ ?E/.<7/ ¦`�<> �� ?E.0 ���I� �8^�
��87�<<�7/ 5T v/ �<<0� (� :<<�.� �<<� �� l�ui<<7/{?�  :J.<<V7/ /6<<r :7�<<�I Y/E�<<0% : �<<�

��87��7/ 5T v/ �0� (� :�.�'& 

)B��::7��I G7.O  :}�.�+�.8-KI ���1 ��67/ =��1�> ��� J.V�� �9�E��� {' 

 �Q�� lT.[7/ _ G7.O+}�.8-KI ���1 ��67/ =��1�> ��� J.V�� �9�E��� �.�+{ 
H�$��: }��^��87/ ��M3� /N�� J.V�� �9�E��� �.�+{' 
H�$��: },�9> �� ��� �� ��0Nk /.7�O =��1�> ��� �9�E���{' 
H�$��: } :�.� }�,c ��I� m�}��{ N� �.` �,V87/ E/.7�@ G@T Y/E�0{ 

 �<� �<9��+ ,��0,<7/ _ D<O+ �� �9�� ,?E��� v/ �� _ A\��� �9^1 Dg/.� l�i- Y69�
A���V7/ �.� DV��' 

 E�<u� d� ,Y2/,<0 G<V^* �<� 2�i� �� D8[� :7��I G0�+ ,v/ 2/,0 �n�� �� D� ~�7+
A^^Q87/ T�n��/ �- �I��7/ ,,��B7/ ���V7/+ ��.7/''''' 

 J�OJ�H7/ :?N+�87/ �0)*�+ :G7 m�O+ ,v/ ,M- �@� ��8� : ,<O 5�<�.7/ ,<M- ��
J�O+ ,�^nI : +,<-+ ,v/ +,<- =<893 .<9� w.<� �<@ :<�.� �^1 v/ �� �-x ��

���°7 :J�O+ ,v/ ,M- .@� �[M�� :v/ Y���- ,/6� �[c� ��' 
A�[7/ _ J�H7/ J�O+ :O ,�94,c �M�c �� :[�- �@ =^- �0)*�J� : v/ ,M- �@� ��

J.V� : :<^- ET+ �k�<V7/ 56<1+ ,v�<@ �<B1 ,<V� ,:<�.� �<^n� �<7 v/ �� �<-x ��
 v/ J.�T U GV�- �@�g d�+ 5�I ��� ,A7�V87/ Y6� �� 5���[� ,Y��� ' 

�
�:J�O v/ ,M- �@� ��8�+  :}�<8�^nI :<�.� v/ �^1+{ :<�.87 ��<n7/ �<M4Z� 
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

1�� J�O �4 ,:�.87 G�� A�/�1G��1 , :}�8�^nI{ 
v/ ,M- =@� �^O :v/− �− J�O ?A���V7/ �.� Y,M- �^n� : ��<@ =Q<V� �<8� ,�<�0

v/ d� ���H7/− � −G7Z[�+ ,Y,M- �^n� ?' 
 ,2�<> f<�1 ,m<�b� d+ J,<- G<7 ~�<7+ ,�<n\�+ ,2�i<� �<8@ ��Z� JK� �7 �^n�� v/

2�> :0�+ 'H@ �@ 5.V�� �� ,�\@ �@ =^- �@ ,8\� �0)*� ,M- �@� �� ,�94,c ���
J�<<V� ,w.|<<@ �^n�<<� �<<7 v/ �� �<<-x �<<8- m�<<� v/ : Y6<<�+ ,w.|<<@ �<<^nI ,:<<^@

 ,��<�7/ :<^- /.<�.8� �� �+,��� ,G3+ }�,c mn7 ,�9�+�0 w2�3 �81 }�E�c�/
���1 .9� :�.� �^n� �7 v/ �� �-x ��' 

%��@�:?Y��; �� ?µ.B^87/ .� §B^7/ m� ' 
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 A<8�� �<� Y�<�;+ ,<8c� ��<�e/ D<�� ,.<^�87/ 2+�V87/ µ.B^87/ .�+ ,G^�� G�^- DO+
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 ,�.<<^H� �<<�; YS�<<V� ?6<<7/ v/ ��<<1 �<<n7 ,��<<O.^H� G<<�1�c+ GI.<<�+ ,�.<<^H�
 ,<O+ ,,<M�7/ A<1�c ~<B0 �<r E/�� ,O+ ,:^�� ?67/ ��n7/ ~B0 �r E/�� ,O l+��7/+
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[�7 l+��7�� ,M�7/ A1�c �r ,�T� A7+���� =9� �.8u87/ �r ,�T� /N�+ ,.^�87/ =� �
Y��; ��� d+ ,.^�87/ ��� �9�^- �^�� �� ,��n7/+ m�B^7"/ '<� 

�^O : ,8c� ���e/ J�O /67+$ :"J�O �� : ,=<893 .<9� �.<^H� �k�V7�<@ =oB7
J�O ��+ :�^n� d ,�,�M� .9� ,�.^H� ��;"' 
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 �9� ��c ,,8c� ���e/ ,9- _ �,VI �81 �r J.V7/+ AoB^7/ Y6� Y�<-� ?67/ �\7/
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�k�V7/ �^H@ ��^��V7/ A7K��87/ A�89u7/ �� A-,�M87/ J6*+' 
=[�@/�n7/ ��[\7/ �97�O G0� ��- �� J+� ��1+' 

 A<u\7/ 5�<�1 _ (�9M��/ mQB7/ �@ m�-�8�� ���e/ J�O% �
� �5 :&"J+�+ 
J�O+ ,§B^7�@ J�O �� : �<@ ,8c� G-,M� ,=[�@/�n7/ ��[c AO.^H� �k�V7�@ ����B7�
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 �<� G<@ /.<^�@/ �<� X<7N LM<�+ ,?���o7/ E+/E+ 5�1 �@ ,��� �@ v/ ,M- GV�/++
.� ,�.�687/ ��n7/ �^-�97.O AV�Vc _ A�89u7/ /.V�/' 
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��� :&"1TE� ?67/ ��V�[87/ {g/.7/ 5/.|7/+ �\7/ ���<^�7/ m<�� G<�^- �<� : ��

}�M* �,�M� =893 .9� ,AO.^H� ��I+�I+ �k�V7�@ ����B7� �� �-x ��"/  '<� 
 �)n7/ A0�@e/ _ A�@ �@/ J�O+%� ���� :&"/.<8^-/+− �<� �B�<� �� v/ �<n8cT

 ,�.<^H� �k�<V7/ �� �9�/.<�� {�<MO+ �<9�/Tk }M*+ �r.^O �n8@ /+,V�-/ A�89u7/
*/ A<<-,M@ X<<7N �<<- /.<<�n� ,���<<B1 =<<BH�7 ,A<<���7/ :<<^- A<<3�r+ �<<9�.8I �<<�.-¤

/.7�<V� ,GIK�\0 �B�g+ G8^- mO �� :^- ��E�\7� �8F�[�+ : ?6<7/ �k�<V7/ ��
 ����[<7Z@ YS�<V0+ Y.<^�0 ?6<7/ /6<�+ ,�.<^H� �<�; v/ ��<1 .9� ,G7�O+  G@ v/ �^nI

76<7 A<��nc /6<� ,v/ ��<1 .<� ?6<7/ �k�<V7/ .<� ~�<7 ��Bc�|� _ GM�n0+ �<8� ,X
 _ /.VO,<� ,A<O.^H� G<@ �<���B7�+ ,�<\0 �<���B7Z@ �k�<V7/ X76<7 A<��nc �<\0 YS�V0
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 v/ �� �<<81 d� T+,|<<7/+ f\|<<87/ _ ~�<<7 G<<0� +� ,G<<�- lT�<<M- +� G<<�- A<<��nc
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�.^H� 2=i@ ,�<���; d+ A<�@�- A<F7 .� ~�7 ,G@ ���O :��� ��,�- v/ ��1 �� ,
+�c .� d+ ,�.<^H� .<�+ G<�- lT�<M- ��,<�- =<@��7/ §B^7/ /6�+ ,w�8^1 d+ ��

 m�)3+³ :<^- /N� �<O.^H� G<@ :<I� �<� ��<n� ,=<@��7/ /6<� �<�; �k�<V@ wZ� �7 
 }<\M87/ _ A7�Q<7/ Y6<� T�<n0� _ ,<8c� ��<�e/ a.|<0 :<7� D3T/+ ,��E�V�-/

,<8c� ��<1 �<^8c =<�7/ A<B���7/ Y6<� �� �^��<7 ,m|<B7/ /6� �� (�b7/ �<�; :<^- 
G��1 �9� _ ���.�7/ ���c ,O G^��\�' 

*l,��� w��+ZI Y+�1N �� D�83 ��� }7�b7/ G3.7/ ���+ ' 
−E/�87/ .� ~�7 �n7+ ,G[B0 _ �c G0�� d+� ���  , A<-,@ G@ J.V7/ �.1 E�u� ��

 ���e/ �+E �� G^b� �- YK��� :��87/ /6�+ ,G@ m��V7/ ��BnI =-,�[� d G0�� A4,\�
,8c� G<�7� G���<g� {^|<I f<�n� ,A����+ �89�+ �8^- $ ��<�7/ YK<0� �<� .<�+ 

?�,97/+ �^�7/ �� v/ Y�Ik �8@ ,d�V� �r.��+ ,�0�[7 
− l,�V- AB7�H� �� G�� /.�O+ �� m�^��7 ��T/��g/ G^b� _ �9�O+� �80�� ��0�4 ���+ 

 ,<8c� J.O ���� YE�� ��[B�7/ /6� ��� d�+ ,,8c�$ �VM<� ,<O G<0�� , �<����nc
= 
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G<7.O X<7N �<� ,,<��B7/ m<8\7/ /6� mb� �9�^- E�� d l�[B� G7.V7 :" �<� �<> �<�
 =<M�7/ ��+ �.^H8@ 2�3 m�)3 �� �-x ,V� /6� �-x �� ,A�89u7/ J.OU �<^nI 

�.<<^H8@" ,<<8\� G<<@ �<<^nI+ m<<�)3 G<<@ 2�<<3 ?6<<7/+ U =<<@��7/ �k�<<V7/ /6<<� .<<� 
�k�<V@ m�)3 wZ� �7 ,��8^[87/ D�83 ,�- �.^�87/ �k�<V@ v/ �^n�<� �<7+ ,Y/.<� 

 ,8c�+ ,Y/.�$ /6<� �<^H@ /.7�<O ��6<7/ _ �99Mi<� �<�+ A<7�V87/ Y6<� J�<O �<80� 
J�O �8�� d ,=@��7/ �k�V7/ : �k�O ���� ~�7 G0�� ,�.^H� JK�� �7 ?67/ �k�V7/ ��

�.7.V� A�893 ���� �nI �7+ ,JK�� �7 : ,JK<�� �<7 �*k+ ,JK0 �k�O ,��0k�O �k�V7/
� �<<8�+ A<<�89u7/ �<<0�1 �<<80�+ ,�<<�E/T� G<<0� :<<^- ,<<8c� J.<<O m<<8\�7 ,��<<O.^H

�.7.V� AQ\87/ :�.^H� �k�V7/+ ,�^n�� d v/+ ,��1 v ~�7' 
− ,A<�oB^7/ ��9uI _ ���e/ µ�B7� G^b� :^- ,-�[� d G0�� ,���� YE�[B� �b7�4 ���+ 

 §B7 �� �4%§B^7/ &+ ,A8V^7/ §B7 d ,���7/ ��� G@ E/�� �80�:BH� �� �� ��@� .�' 
* ��<� D@/�7/ G3.7/ ���+ %A<�oB^7/ & =<�7/ A<����7/ A<�oB^7/ :<^- �<^�� ,m<8u� §<B7

J.VI% :AO.^H� �k�V7�@ ����B7� &J.VI =�7/ A�Mb87/ A�oB^7/ :^-+% : �k�V7�<@ ����B7�
AO.^H� ��; & �<� m� A����7/ A�oB^7/ J�c ��^�Z�� ,m�7,7�@ �.n� �80� E/�87/ ����I+

87/�Z� �87 ��E/�� ��; ���0,3.� ?d �� X76@ �+E/�: 
Z−  ,8c� ���e/ �- �I/.�� A�89u7�@ �9B�+ ��−G���nc �VM� �81−' 
\− J.<V� ��<1 �<� �9�� ~�7 ,8c� 5�\�� ��% :�.<^H� �k�V7�<@ =<oB7 & �<80�+

J�<<O �<<� �9�<<�% :�.<<^H� �<<�; �k�V7�<<@ =<<oB7 &− _ ��/ }<<\M87/ _ �Z�<<� �<<81
� A|O G���ncE/,> �@/+ L7�` =@− ,8c� ���n0� ,O+ $�r�\�� �,@+ , , �7+

�989u�' 
]− A<<�/+�7/ _ J�<<O :" �<<�Z� ,�.<<^H� �<<�F� G<<7����+ G<<7/.O� _ ��|<<I f<<�1 �k�<<V7/

A<<O.^H8� �<<�7����" _ ��|<<�� d �.<<^H87/ �<<�; �k�<<V7/ ��,<<�- A<<����7/ A<<�oB^7/+ 
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,v/ w/6@ ���O ,c/+ :��� .� �80�+ ,G7����+ G7/.O� _ ��|<�� ?6<7/ �k�<V7/ ���+ 

��,�- �.^H� .9� G7����+ G7/.O�' 
��^��V7/ A�Mb87/ A�oB^7/ =��� G0� /6r ��M�% :�.<^H� �<�; �k�V7�@ =oB7 & D<� ���<�

A�893 /.[�7 �9�-,@' 
• ?T�HM7/ ���e/ :^- �9�^; ���@ $: 

/ ,8\� v/ ,M- .@� ,YT,O+ G^Q� m9u� d ?67/ ���e/ �/N ?T�HM7/ m�-�8<�� �<@
 Lc��"{�\|7/" v/ J.�T A�� _ ��`e/ :^- 5��1 �o-� U A<��/ G�V^I ,

 :7��I v/ D�T ,J.��7/ G@ 2�3 �� A���87 Y/.� mMO G�^- �7.-+ ,J.MV7�@ Y,�@ ��
 �<@ ,<8\� mQ<� �<^�� d �<9B� �8^[<� ��<I E�<nI �<� ,A�7��7/ A7K�87/ ?T�HM^7 G@

 mQ<<B@ m�-�8<<��"G\�\<<�"<<� X76<<1+  ,m�,<<��7/+ ��<<u7/ _ ,<<8��87/ ��<<�e/ .
 ��\<��+ =��,<87/ �<@/+ ,<8cZ@+ X76<1 �.n� d f�1+ ,m^�7/+ J�3�7/ A����+

?£�HI 
 ��1 ,V7+$ ��<1 G0�� ,mM�c �@/ ,8c� ,�@ }�,\7/ m�� ��T+ A�[7/ m�� ���� 

 5�<<�1 m<<�ZI �<<�+ ,E/x d+ G<<�- E�<<c �<<� ,G<<�V��`+ Y�<<4� :<<^-",<<�c.�7/" �<<� 
"{�\|7/" + "E�M�7/ J���� �^*"��^O �� A\� :^- Au\7/ G7 ���O ' 

 G�n7+$ ,�/�<O�/ G<@ ��<� �<8� Y�Ik �� A���87/+ �^�7/ A�� �� :7��I v/ Y�Ik �87 
 ,w.<<V887/ ,[<<\7/ LM[<<@ G<<0/�O� �<<�@ G<<�^- m<<8c ,��<<�M7�@ G<<�7� T�i<<87/ T�<<�+

J.V7/ ��`� G�^- /.-E/+ ,m8�\� d �� G��1 /.^8\�% :7�@ ����B7�A<O.^H� �k�V &
G@ ��B�0d/ �-+ G�- �B��7 ,����;+ T.@�[�0 _ Y.-/N�+ X7N /.-�>�+' 

 �<� ��<1+ ,=^�6<7/ :<�\� �@ ,8\� §��\7/ ���e/ G�- ���B�87/ A�/T m��c ��1+
 Lc�<� ��<1+ ,Y.Q<IT/+ Y.7,<-+ A<8��/ G<�^- :<�4� ,�9��Bc+ ��4,\87/ w�V4

 ,��M�� A��$7/ :^- G[B0 _ DO+ G0� d� , _ G<�^- A<7�V87/ G<�7� wT+x+ ,?T�<HM
= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

���/ J+� Y�QIT/ G0� D� ,�9MM[@ ?T�HM7/ :^- E,i� ,§B^7/ A7Z[�' 
 =i<<8-�/ ,<<��c .<<@� §��<<\7/ J�<<O%�<<�M4 A<<V4 ��<<1+ :& m�-�8<<�� �<<@ ,<<8\� �<<��T

 �<<- G7Z[<<� :<<�\� �<<@ ,<<8\�+ ,�/+�<<� �<<@ ,��<<� ��<<8b- =<<@� lx�<<�3 _ ?T�<<HM7/
 ,}�,\7/ m^-+ :�n7/+ =����/ G<0Z1 �9[<7/ m<b� m�-�8<�� �<@ ,<8\� G�� �8�+

��V� :},c� v/ .� mO{:<�\� �<@ ,8\� J�O :�c �9> /6� :^- :I� �8�  : �<� d�
E/,F@ �� ���7� /.M�1 ���� ,���7� f^�H� d G[^u� :7� f^�H� : ,§<B^7/ _ �^nI G0�

G��� �^� Y����+ '�<�@�V� �� ;G@�V� ��+ ,Y.@�VI �� '<@ ,<8\� ��<OZ� �<� m�-�8<�� �
 _ L<<��H7/ Y/+T �T�<<H@ :<<7� £�<<*+ ,l,<<� �<<��"E/,<<F@ ��T�<<I" � ��� ,�[<<@ 

{�\�' 
�^O : ?T�HM7/ ��1$ _ ,[<\7/ :<�\� �<@ ,<8\� G<�� D<O+� �<8� /6<� �� ��<� 

=^�67/ w�� �7 �� Y�Ik+ G�^- {�� v/ �� X7N+ ,�^�7/' 
 JE�> �@ ,8\� J�O−��M4 �4,\� ��1+− :�@ ,8\� ��@ DO+ �87 ?T�<HM7/+ :<�\� 

�^V� ?T�HM7/ :^- �^*E : ,<8\� ��<@+ X<��@ �8�� ��7 A^�\7/ ��� ,v/ ,M- �@� ��
?E��� X�7� f^�H� �� m1 ,:�\� �@ 

J�V� :" �<� G<���� v/ �xT �<^�7/+ ,�<^�7/ _ ,[<\7/ :<�\� �<@ ,<8\� ?¤�� �1
2�i�"�^V�  :J�O ?X�- :n\I =�7/ A7Z[87/ Y6� :"<� A7Z[<� Y6<� ,=�@ �� ,A�+�i

 �<^nI� d �� =[<B0 :<^- �<^�3+ ,A7Z[<87/ Y6<� _ G7�0 ��+ mM�c �@ ,8c� ���T
�9��" �1�<\7/ G3�*� − _ �<81"2�M<�7/ ��<-� ��<�" �� ����− ���−  Y,�<�+
,�3' 
�^O : ?T�HM7/$ �<�; �<� �o7/ E�u8@ ,[\7/ 2/,@ G���O =��� d ,��[^7/ G�K0 

�� X<<7N D<<� �T� =<<�n7+ ,��/�<<V7/ G<<B\I �� �<<- =^�6<<7/ �<<^@ ?6<<7/ m<<V�7/ �.<<n� 
 �Mb�[<� �� =^�6<7/ ��<�e�@ T,3�/ ��1+ ,G�� ��B��^7 =-/,7/ LM[7/ .� ?T�HM7/
= 
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E/T� �� d� �.n� �� v/ :@� �n7+ ,G[B0 ?T�HM7/ ��' 

 ?T�<HM7/ ��.<� f|<�� m<1 G�QI�� ?67/ ��V\�7/+$ ,A<�oB^7/ J.<V@ m<V� �<7 
.V� ��1 �80�+ ,G0�[7 X76@ ���� �7+ ,~M<^7/+ ��<9�e/ �<�@ �9MM[<@ E�<� ���B7� J

A�@T� A�QV7/ Y6� _ G�^- 6*t87�� ,��^O �� A\� G7 �M4 �9^�ZI �� �n7+: 
J+�/ :��^��V7/ A�oB^7/ D�,MI +� ��9u�@ {��|�7/ �- GBO+: 

%�.^H� �k�V7�@ =oB7'& 
(�<<b7/+ : G<<7.O G<<�- 2�<<3− ?�k�V7�<<@ §<<B^7/ �<<- m�<<� ,<<O+− :",A<<O.^H� �<<�7���� 

�<<�7���� �<<� �<���B7�+"J.<<V� G<0� G[<<^u� �Q<<c �<<� �<�@ �<<9B�  :" �k�V7�<<@ =<<oB7
�.^H�"�+�*k X7N :@�+ ' 
}7�b7/+ :J.V7/ �� =^�67/ G�- G-�>� �� :"AO.^H� �k�V7�@ ����B7�"' 
D@/�7/+ :2+�V87/+ l2/�V7/+ ,.^�87/+ l+��7/ ��@ ��B7/ GO�`�' 

�.^��V7/ mF����% :.^H� �k�V7�@ ����B7�AO & ���<�;+ A���<>�/ �� Y,�@ 2�3 �8�
/.7�V� T.��/ Y6� : l+��7�� ,.^�87/+ l+��7/ �M@ ��B0 �0�� ,��7.O .� ?T�HM7/ J.O

 ���<V7/ v/ ��<1 ��,<�- .<�+ ,l+��<7/ G<�^- �<7E �� .^�87/+ ,A�@��7/ µ�B7�/ Y6�
E�u� :��� .� ?67/ GI/6@' 

7/ m<V� �7 ?67/ ���9M7/+ T+K7/ �� /6�+ ,<8\@ G<�� 2?�@.<�+ ,G<�� 2=i<@ �T�<HM
 �<� �<0�1N �<� LM[<� (�<�87/ �<� Y.��c �� GI.O+ :7��I v/ J.\@ �O�0 (�+ ,v/

?T�HM7/ :^- 6*t87/' 
*���<<O �<<�; .<<9� J+�/ 6<<*Z87/ �<<��  , _ X<<> �<<- �<<n� �<<7 f<<O+ ��<<c G<<BO+ ��

m<8�\� �<87 2�<VI/ X<7N ��1 �80�+ ,�9M�6� ���@ _ EE�I +� ,�9�-,@ �<� G<-.O+ 
 ,8cZ@ ��c/ Y/�I d� ,�9MM[@ A��B7/$J�O ? :" ,<8c� ���T ,A�+�i� A7Z[� Y6�

�9�� �^nI� d �� =[B0 :^- �^�3+ ,A7Z[87/ Y6� _ G7�0 ��+ mM�c �@"' 
= 
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J�<<O+ ,:7�<<�I v/ ��<<1+ E�<<M�7/ J�<<��� ��<<@ ��<<B7/ ��<<�M@ :<<B�1/+ : E�<<M�7/ J�<<��� ��
Y�<�;+ �k�<V7/ v/ ��1+ ,AO.^H� _ A<0�@e/ �[<c� /6<� �<- ��<@�+ ,�.<^H� �<�; 

 G@��1"E�M�7/ J���� �^*"' 
* �� �M<� �<8�� ��c�<> ,<O �<\0+ ,GM�i<� E/�<�� G<0�� (�<b7/ 6<*Z87/ ���+ %§<B^7/ &

 ,�.<^H� 6<���c .<9� �k�V7�<@ GI.�+ G�1�c .� ?67/ ,M�7/ m�� G@ E/�� ,O ,�V^��
2+�V87/ T.�[87/ :7��I v/ ��1 G@ E/�� ,O+ 6���c .9� A�@��7/ �+�\7/ .� ?67/ 

�.^H� ��;' 
§B^7/ ��`� /.��� A8��/+% :�.<^H� �k�V7�<@ =oB7 & �� ,E/�<87/ ��<�MI �<�; �<�

 A<<-,@ w�<<9� ,<<O 6<<���c �<<nI �<<7+ ,��<<�7/ :<<^- /.<<�.8�7 X<<7N /.-,<<�@/ A<<�89u7/
��^��V7/% :�.^H� �k�V7�@ =oB7 & �<� f<7�87/ =<@��7/ �k�<V7/ �<^* �+,<��� ��+

7/����;+ A���>�/ �� ,A�@��7/ �+�\' 
 ?T�<<HM7��$G<<7.V@ ,G<<7.O A<<V�Vc �<<- ��<<@� A<<7�V87/ Y6<<� _  :" ,A<<O.^H� �<<�7����

��7���� �� ����B7�+" ,A�[<7/ m<�� G<�V�/.�+ ,m`�M7/ A�89u7/ E�V�-d G�OT�B� �- 
 ,<O+ ,�<��O �.<^H� .<�+ ,,<M�7/ m<�� E/T� �<80� G<0�+ §B^7�<@ YE/�<� �<�9� �[� G0��

M<<�,<<8c� ��<<�e/ J.<<O �<<����nc �V :"J�<<O �<<� : G<<@ ,<<��� ,�.<<^H� �k�V7�<<@ =<<oB7
���1 .9� ,�k�V7/" ?T�HM7/+ $ ,,<M�7/ m<�� E/T� �<80�+ ,�k�<V7/ §B^7�<@ E�<� �<7 

G<�^- /+¤��<� YE/�<� �9� _ ��0� �^F� ' ?T�<HM7�@ ��<c�/+ :<7+�/ �� D<�$ 
� ��<n7/ f^[<7/ ��<I �<8� �<�� ,A^83 AoB^7/ Y6� ��I��<�M7�@ /.<B�1/+ ,�<9� :" ��

��|I }�c �.^H� ��; v/ ��1 �k�V7/+ ,AO.^H� E�M�7/ J����"' 
 ?T�<HM7/ �� ��<�@ �<�� E.|V87/ �n7+$ E�<V�-/ .<� §<B^7/ _ YE�<V�-/ �<n� �<7 

 m�)3 �� �+,V��� ��67/ A�oB^7/³ �k�<V7/ /6<� .<�+ ,�.<^H� ��n@ 2�3 �80� 
/ ��+ ,A�@��7/ �+�\7/ �� f7�87/�+�\7�@ �^n�� �7 :7��I v' 

= 
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* _ D<<O+ �<<� Y,Q<<- ,?T�<<HM7/ :<<^- Z<<�* :<<^- =<<�M� .<<9� }<<7�b7/ 6<<*Z87/ �<<��+ 

 �^�7/ _ ,[\7/ �� �.B�7/−���@ �81−' 
* l+��7/ �� ,V��� ,.^�87/+ l+��7/ ��@ ��� ��c ?T�HM7/ ��� D@/�7/ 6*Z87/ ���+ 

 �<� f<7�87/ ��<n7/ �<9�� m*,� d+ ,�V� ,M�7/ m�� /6<� .<� .<^�87/+ ,�+�<\7/
 m�)3 G@ JK0 ?67/ ��M87/ =@��7/ �k�V7/³ ,8\� :^- U Y,<V��� �87 ���* ,

 G7.V@ /.8|�-/ ��67/ A�oB^7/−����;+ A���>�/ ��− �k�<V7/ �.^*,� 2d�� ��� 
 :<��87/ .� ��,�- .^�87/+ ,l+��7/ _ ���7�@ ���H87/+ ,A\I�B7�@ {��B87/ =@��7/

7�@ .B�+ ?67/�����87/ ��@ �� ���>+ ,:7��I v/ w/6@ ���V7/ ,=[B�' 
 ��<@ ��<B7/ ��<`� A\<� �,<- 5�<M7/ /6<� J+� f^<� �<8�� ��c�> ,O ��0� D� /6�
 ��N�<<\� :<<7� �<<u� ��<<O�`e/ �<<� �<<1 �� ,�<<89��@ A�.[<<�7/ +� ,.<<^�87/+ l+��<<7/

83 �- 5/.u7/ .� A�QV7/ Y6� _ J.V7/ K��8I �� ���@+ ,�-�> Ag.��� ET+� �� D�
J�n>e/ �� �9�^-' 

 ?T�HM7/ l2/�@ ���M7/ /6r /N� ��M��$ E�<V�-d/ �<� A����7/ A�oB^7/ G�7� �M[0 �8� 
 J�<O ,�9^`�<@ �<\8�7 X<7N _ G[<B0 ?T�<HM7/ J.O �9�^- ET+� (�+ ,m`�M7/$  

 E�M�7/ J���� �^* _%a�� &G<7.O ,��<� �<@ :<�\� �<- ,�<�� �� ,�@ :" �<7x �<�
�� �� D8���.7.V� ��@�\ :A<O.^H� E�<M�7/ J���� ��"?T�<HM7/ J�<O  :" ,���<1�c

 _ �<Mb87/ ,��<M87/ .<^�87/ �k�<V7/ ��Z� ,AO.^H� ,�9�@��1+ ,�r�[�1/+ ,��/.��+
 ~�<<<7 ,v/ ��<<1 .<<9� ,5.<<^V7/ _ :-.<<87/ ,5.<<�n87/ ,T.�[<<87/ ,f\|<<87/

�^H@"' 
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 ,:<�.� �<r �<^1 =<�7/+ ,�Ek �<r �<^1 =<�7/ GI�8^1+ ,�^H7/ �r �^H� =�7/ GI�8^1+
/,8\� �r �^1 =�7/+ U ,A<�u7/ _+ ,�i<\87/ _ YE�<M- �<r �<^n� =<�7/ G<I�8^1+ ,

 �T�<MI G<��1 �<� X<7N �<�;+ ,�<���VI+ �<H�@.I T��7/ m�� �r L`�H� =�7/ GI�8^1+
:7��I+' 

 m<<�u0e/+ ,G<<�� 2K<<3+ G<<��1 �<<�@ l/T.�7�<<� ,2�K<<u�� ��M<<�� :7�<<�I G<<��n�
1+ ,w��k+ T.�+ ,2/K3�+ ���@� �k�V7/+ ,X761 �k�V7/+ ,X761w�8^' 

A<<��n7/ �,<<7 A<<�.^�87/ w�8^[<<87/ �<<� /6<<� D<<�83+ , ,m<<V�7/+ ,~<<\7/ �<<9�^- JE
 ,A<7E�/+ ��<�/)7/ ���<�+ ,A<^b��/ 5�g :7� £��\I �� �� :^3� =�+ ,��i7/+

m�M[7/ mg ,V� �.97/ ��MI�@ �,97/ �/T �� �n7+' 
 �<� X<7N ~�<7+ ,�<�@ �<� mQ�� GQ�@ ,���@�+ 2/K3� .� ?67/ :7��I G��n�
= 

��
 



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

= 
A93 ,A<8�o�7/ (�<�87/ �� �8QI �� A93 �� .� �80�+ ,:7��I v/ .�+ G@ �^n�87/ 

 �<1N �8Q<�87/ G<��1 �<� mQ<�� ,G<�7� l.-,<7/+ ,<�c.�^7 �8Q<�87/ v/ ��1 ���
 G<@ )<H� �<8� �o-� GI�B�+ G[B0 �- G@ )H� ��+ ,X7N .\0+ a�|V7/+ E+,\7/

(�b7/ :^- J+�/ ��i7 X7N+ ,GV^* ��@ �-' 
 ,O+X7N �8� ,G�^u�+ G\g.�+ X7N �Mb� �� A\�\|7/ A�[7/ _ ET+: 

Z−  X7�� �@ ~0� }�,c® J�O % =M�7/ ��1U m<3T JK<0+ JK<�� ,G<7 ��[� _ 
 =M�7/ G�7� �B�7�� ,GM0�3 :7�UJ�V� , :"?�k�<V7/ mQ<�Z@ �)*� d�"'J�<O  : ��<�

 G�^-}��87��7/ 5T v ,8\7/{&' 
\−  :^�87/ �@ ,��� =@� �-+® J�O :% J.�T (�-,� ,,u[87/ _ =^�� ��1

 v/U�<<^V� ,G<<M3� �<<^� , :v/ J.<<�T �<<� !J�<<V� ,=^<<�� �<<�1 (� :"v/ m<<V� �<<7� :
}�1�-E /N� J.��^7+ v /.M�u��/{h J�B0�/ :��'j 

=<<7 J�<<O �<<4 :" �<<� £�<<HI �� m<<MO ,�k�<<V7/ _ T.[<<7/ �<<o-� =<<� lT.<<� X<<�8^-�
,u[87/" ' E/T� �8^� ,?,�@ 6*� �4G7 �^O £�H� �� :mVI �7� :" lT.<� X<�8^-�

�k�V7/ _ lT.� �o-� =�"J�<O ? :" ,(�<b87/ DM[<7/ =<� ,��87�<�7/ 5T v ,<8\7/
G��I+� ?67/ ��o�7/ �k�V7/+&' 

]− J�O L�1 �@ =@� �-+ : v/ J.�T J�OU :% �<� A<�k ?� ?T,<I� ,T6<�87/ �<@� ��
?�o-� X�� v/ 5��1"'J�O  :�^O : G7.�T+ v/�^-�' 

�
�: "?�o-� X�� v/ 5��1 �� A�k ?� ?T,I� ,T6�87/ �@� ��"'J�O  :�^O :} d v/
�.�V7/ =\7/ .� d� G7�'''{h l�VM7/ :��� jJ�O :J�O+ ,?T,� _ 5�Q� :" ,v/+
T6�87/ �@� �^�7/ X�9�7&' 

�−  ?T,H7/ ,��� =@� �-+® %��V� �3T D8� �3T �� :},<c� v/ .<� m<O{ 
,��EE�� v/ J.�T :7� 2�3 {M�� �8^� U G7 X7N �16� ,−�<97�V�� m<3�7/ �Z1+− 

= 

��� 
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= 

 v/ J.�T J�V�U :"�k�V7/ }^4 J,��7 ��� Y,�@ =[B0 ?67/+&' 
�−  ���- �@ AMV- �-+®J�<O  :% v/ J.<��@ E.<O� �<�1U ,�B[<7/ _ G<�O�0 _ 

=7 J�V� :" ?�<���O ��IT.<� �<�* X<8^-� d� ,AMV- ��"=<�8^��  :}<-� m<O 5�<@ N.
�^B7/{ + }���7/ 5�@ N.-� mO{J�O  : l�|7 JK0 �8^� ,/,3 �8r wT�� (�� �^�

 v/ J.�T ­�� �8^� ,���^7 {M|7/ l�� �8r :^� {M|7/U �<B�7/ l�|7/ �� 
J�V� =7� :"?���T f�1 AMV- ��&' 

 �T�<��7/ 2TE _ a�<*e/ lT.<� mQ� }�,c ���e/ ��> G3.�+%����� &
J.V�� :"X7N+ 2�i0� ���+ ,)* ��� �k�V7/ ��  , �<��+ ,�7�<H7/ �<- )<* ��� )H7/+

 /6<r �k�<V7/ }<^4 J,�I =9� ,,�c.I Gb^4+ ,��� Gb^4+ ,�|O Gb^b� ,�.^H87/ �-
T�M�-d/"/ '<� 

�^O : L[c X7N+ ,��@ :^- GQ�@ v/ ��1 m�QBI :^- a.|�7/ Y6� �7,�
7/ T.983 L�6� .�+ ,(��87/ �� G�^- J,� ��A�[7/ m��+ f^[' 

�@�[<7/ T,|<<87/ _ ��<�e/ ��<> J�<O :" f^[<<7/ T.<983 G<�^- ?6<<7/ 5/.|<7/+
mV�7/+ ��i7/ X7N :^- JE �81 ,��@ �� mQ�� v/ ��1 ��@ �� A8��/+"/ '<� 

 �+�<<�B7/ �.<<8u� _ �Q<<�� ��<<�e/ ��<<> J�<<O+%����
 :& a.|<<�7/+ m|<<�
v/ ��1 m�QBI _ T�4�/+− � ��@ m�QBI+ m@GI�B− lE,��� ��@ :^-' J.O+ 

 m��V7/" �<V0 �<9�� ~�<7 J�<8n7/+ ��<8�7/ A<��; _ A^<g�� �9^1 v/ w�B� " ��<1 
 �<<M��� J.Q<<B87/ ��<<1 �<<�@ �<<� mQ<<�� �9Q<<�@ ��<<1 /N� G<<0� G<<8�.I �<<n7 {�\<<�
 /6<97+ �<�@ �� mQ�� G��8�� ��@ �� :^- J,I a.|�7/ ��� G�� Z�* ��.V��

�o-�/ G8��@ v/ �-E J�V�' �<�@+ �<�@ �<� mQ�� GI�B� ��@ �� :^- J,I+ 
 �<�Mn7/ G8<�/+ �o-�/ G8�/+ ��o�7/ G8�/ �1N T�4�/ =B� ��@ �� mQ�� G7����

 G\�\� _ ��Mc �@/+ ,8c� Y/+T+ ��[7/ _ �81 )1�/+} G<�@� �<- l,��@ �@/ �-
= 

��� 
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= 
J�O: v/ J.�T D� �^*E U.-,<� =^|� m3T /N�� ,u[87/ : X7Z<�� (� �<9^7/ 
(Z@ �<7+ ,<7.� �<7+ ,<^� �<7 ?6<7/ ,8|<7/ ,c�/ �0� d� G7� d v/ �0� X0� ,9>� 

,c� /.B1 G7 �n�' =M�7/ J�V� U �<o-�/ G8<��@ v/ JZ<� ,<V7 Y,<�@ =[<B0 ?67/+ 
5�<3� G@ =-E /N�+ :�-� G@ m�� /N� ?67/{' }J�<O ~<0� �<-+: D<� �[<7�3 �<�1 

 v/ J.�TUD1T �8^� =^|� ���O m3T+ AV^\7/ _  _ J�<V� �<-E+ ,9i<I ,u�+ 
G��-E _: w/.8[<7/ D�,<@ ��<�87/ �<0� d� G<7� d ,<8\7/ X<7 �Z<@ X7Z�� (� �9^7/ 

 =<M�7/ J�<V� �.<�O �� =c �� �/�1e/+ J�u7/ /N �� �T�/+U Y,<�@ =[<B0 ?6<7/+ 
:<�-� G<@ m�� /N�+ 5�3� G@ =-E /N� ?67/ �o-�/ v/ ���@ �-E ,V7{' �<M4 ,<O+ 

 �<<- {�\|<<7/ _ =<<M�7/ �<<- l�<<��� =<<@�U J�<<O G<<0� } .<<9� 5�<<�1 _ L<<�1 v/ ��
´��7/ �.� Y,�- �.g.�:=MQ; L^FI =�8cT �� { A�/+T _+ } =<�8cT �VM�

=MQ;{ G<�8cT mQ<� :<^- J,<� /6<�+ GMQ<; �M[<I+ L^FI ��Z@ G�8cT f�.� 
 �^[<� {�\<� _ �<M4 ,<O+ �<9�M^;+ �9VM� A93 �� GMQ; :^-} �<- Ai<��- �<-

 =M�7/U G0�  X<I����8@+ X�H<� �� ��g�@ N.-� (� �9^7/ YE.u� _ J.V� ��1
X�� X@ N.-�+ X�@.V- ��{ /6� �n7 Y�I+ _ X7N J.V� ��1 G0� ?6�¤7/ �+T+ 

 G<I�8^n@ lN���<�d/ G<3+ �<�; �<� ,0�[<87/+ ��[7/+ {�\|7/ _ �M4 ,O+ �o0 G��
 G7.V1 w����7/} �<�+ G<@�V-+ GMQ<; �<� A<���7/ v/ w�8^n@ N.-� �<�+ YE�<M- �<>

�+�Q\� ��+ ��`��i7/ w/K8�{ J�<O G<0� A<7.* �- �^[� {�\� _+ U } �<�
J�V� dK�� JK0 :G<�� m<\I�� :<�c 2=<> Y�Q<� �<7 A<���7/ v/ w�<8^n@ N.<-�{ _+ 

 a��7/ =@� �@ ��8b�7 J�O G0� {�\|7/}mO: ,3� �� �> �� GIT,O+ v/ lK�@ N.-� 
TN�c�+{mQ�� G@ N���[87/ �� �.^��+  �<� Y�<g�@ N���<�/ ,<V� G<�� N���[<87/ �� 

 ��<�93 T�<M�-�@ �.<n� �� ,<@ �<� G�� G@ GIN����/ ���+ G�@.V- �� GI����8@+ G�H�
 G<<@ N���[<<87/ ���<<F��7 A<<9u7/ X<<^I T�<<M�-�@ G<<��+ A<<9u7/ X<<^I T�<<M�-�@ G<<@ 6���[<<�
= 

��� 
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= 

 .-,<<� G<<@ N���[<<87/+ G<<�� 5.<<��� �.<<H� G<<�� N���[<<87/ �� N� G<<�� N���[<<87/+
 T�u�[� T�<M�-�@ �<n7 �<9�� �<@+�9� A<@.^�� �.nI d l,c/.7/ A9u7/+ G�7� Zu�^� G@

 5x�<- �<@ 2/)7/ �- ��\�\|7/ _ ?67/ }�,\7/ _ �81 {|I ���93} =<M�7/ ��
U =<93+ �<93++ X<�7� =[<B0 �8^<�� �<9^7/ �.<�7/ ,<�- J.<V� �� �<3T �^- 

 d X<�7� A<M�T+ A<M;T X<�7� ?�<�� �g.�+ X�7� ?�9� wZu7�+ X�7� d+ �<u��
�^�T� ?67/ X�M�@+ �7K0� ?67/ X@��n@ ���k X�7� d� X�� Zu^�{ d G<0� ��<M� 

G�7� d� G�� Zu�^� d+ .� d� G�� =u��' _ ��<�B7/ �x�<�I �<87 (�<b7/ m<�B7/ m8-�+ 
 G<0.1 A<93 X76<1+ G<�� �<�u�� G<0.1 A<93 �<�; ��u�� G0.1 A93 �� �.^��+ m8�7/

 Zu�^� G0.1 ��; G�7� Zu�^� A<8��V7/ G7���� +� GId.�B8@ �^��� X7N �� m�O 2/.� G��
 =<M�7/ �<- �<8- �<@ v/ ,<M- �<- �^[<� {�\� _+ ��T�M�-�@ GI/6@ +� GI�B� +� G@

U J�O G0� } G<�,� �<�^1+ �8c�<7/ ��<8� �<- T.0 �� �@��� :^- v/ ,�- �.�[V87/
/.<7+ �<�+ �<9^��+ �98nc _ �.7,�� ��67/ ��8�{/ �<1N 2�<3 ,<O+  l,<- _ ��,<�7

��8�7/ m�QBI D� ��8� �8���^1 �� �9�� �16�+ }�E�c�' 2�8^�7/ �� ,c/+ ��; J�O 
 l.<V7/ _ A|O�0 ��,c� T�[� �0�n� �V�^7 A�8Q�� ��O.^H87/ w�B� �0�1 �87

�6<<� �<<� m<<1 ���<<���8@ m<<�BI }<<�\@ m<<�B7/ _ A|<<O�0−  ��[<<�7/ Y,<<�@ �<<>�M� �<<81
T/6O�/+ w���u�7/−  =M�7/ ��@U�  d+ �V0 �9�� ~�7 A1T�M� 5�7/ ��8� ��^1 �

 _ �<81 �89^Q<�� ��<8�7/ �� D<� ��O.<^H87/ w�B� _ �81 Y.3.7/ �� G3.@ L�-
 J�O �Ek }�,c}A1T�M� ��8� =@T ?,� ��^1+ =@T ��8� w¤*/{ _ �<V0 d G<0�� 

 =<@� �- ��\�\|7/ _+ J,- ���+ mQ� ��� �9^1 G7���� m@ G7���� _ �N d+ GI�B�
 =<M�7/ �- :�.�U J�<O } T�<9�7/+ m<�^7/ 2�\<� A<VB0 �9Q<�F� d �±<� v/ ��<8�

 Y,<�@ �[<V7/+ G��8� _ �� �F� �7 G0�� �T�/+ w/.8[7/ �^* 6�� �B0� �� ����T�
�BH�+ D��� ��*�/{ ��M� U��<*�/ Y,<�@ J,<�7/+ :<�8�7/ Y,<�@ mQB7/ �� ' 

= 

��� 
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= 
� :^-� mQB7�� ��8� G�,� ��^1 �� D� G0� �.^��+ A<8cT m<1 G0�\M� .�+ J,�7/ �

 :<^- �.�[V87/ ��1 /697+ G�8V0 �� mQ�� G�8cT+ J,- G�� A8V0 m1+ mQ� G��
 ��<8� �<- �<9^�3+ ��<*�/ Y,<� �<- /.0.n� �7+ �8c�7/ ��8� �- T.0 �� �@���
 5�\<�� :<^- A<�8�87/ m��+ ��8�7/ m�� �k�V7/ _ mQ� �81 �97 m�QBI �8c�7/

+ A�Zi87/ 5�\��+ J�8i7/ T�4�/+ }�E�c�/ X761+ G7,�@ �r6- �80� /.0�1 ��
 m<�� �<� ��<*�/ AQ<MV7/ m<��+ lE��[<7/ m<�� �<� ��<8�7/ AQ<MO m�� �Z@ w2�3

l+�Vi7/' ''/'<� 
 Y/+�<<�� �.<<8u� _ ��<<8�b�7/ A<<���7/ J�<<O+%����� :& A<<�k :8[<<I A<<��/ Y6<<�+

=<��n7/ �<1N �<9�� �� ,=��n7/ :}+�8[<7/ G�<��1 D<�+ y    $ !# " "#�T�/+ w/ !  !  "{h l�<VM7/ :
��� jX<7N :^- m�7,7/+ ,v/ 5��1 _ A�k �o-� =�+ , :¡ =<M�7/ ��U =<@� JZ<� 

J�O ,L�1 �@ :" ?�<o-� v/ 5�<�1 _ A�k ?�"G<7 J�<V�  :} =<\7/ .<� d� G<7� d v/y   !  # $  " " #
�.�V7/# y  !{J�O+ ,YT,� :^- 5�Q�  :"T6�87/ �@� �^�7/ X�9�7 ¢[� Y/+T�^' 

=��� : =M�7/ ��U �<^- :<^- m<�7E /6<� ��+ ,v/ 5�<�1 _ A<�k �o-� Y6� �Z@ Y�O� 
 v/ 5��1 _ =@� #�' 

 lT.<� }�,<c �Q<�� G<�^- JE �<81 ,mg�B�� �k�V7/ �� :^- m�7E }�,\7/ /6� _+
J.V0 ��0�� ,m�|B�7/ G�� Lu� Dg.� /6�+ ,a�*e/ : G0�� G@ �^n�87/ T�M�-�@ ���

 ,mg�B�� d v/ .�+ ,c/+ G@ �^n�87/ ��� GI�-.<g.�+ GId.7,� T�M�-�@ ���+ ,
 v/ :<<^- 2�<<�b7/ �<<9�� =<<�7/ a�<<*e/ lT.[<<� ,m<<g�B�� G<<0��� �<<� G��8Q<<I �<<8@ 

 }<�c �<� L<97 =<@� J�<c ��<�@ �9�� =�7/ ,[87/ lT.[1 �[�7 w�B|7/+ 2�8��/
� ,5.^��/ _ l.V7/+ ��4Z�7/ }�c �� mg�B�� ,X761 �.g.87/ �� w���/ �� ��

 �<9�� J.`� ��*� A�k ,uI+ ,Ao-.�+ L^V^7 ?.O �ET �9�� �n7 l��|O A�k ��,uI
:7��I G7.O �b8� ,:7+�/ G�^- m8�iI �� :^- m8�iI d �n7 ��bn@ :} ��67/ �9�� ��  " $ y   

= 

��� 



°Öø¢]<î×Â<àè‚Ê]†Ö]< 

                                                                                       
= 

Y.M�1�<� :8[<� m<3� :<7� ��,@ ����/,I /N� /.��k# #  #  #  !    �  # !  z   " "z !  " ! #{h l�<VM7/ :���j'' A<�k Y6<� ,�<7� 
 �/N �<<9�� ~�<7+ ��<�7/ ��<@ ?�<uI w���<<�� _ �<9�� }<\M7/+ ,m9<� �9-.<g.�

:7��I G7.O mb� Y�4�� ?67/ ��4Z�7/ :} �1T.<3� �.<�.I �<80�+ w.87/ AV�/N ~B0 m1!    # # ## !   !#  $ #   !$  " " "! yz
�u7/ m*E�+ T��7/ �- �Kcx �8� A���V7/ �.�$ $ !   ! !  !!  !" " "# " "  #"       ��<�� d� ��0,<7/ l�<�\7/ �<�+ x�<� ,<V� A#      ! y # !  $ " !      

T+�<<F7/" # # !{h �/�<<8- Jk :��� j A<<o-.�+ �<<3x �<<9�� ,A<<8�o- (�<<�� m<<8\I Y6<<9� ,
�9�� J.`� ��,7/ A�k �� D� �b� ��,7/ A�t1 �[�7 ,L���I+ L�;�I+ ' 

%��@�:�.^H� ��8�e/ m� ' 
�k�<<V7/ �<<^* A7Z[<<� �<<- �<<-�BI A7Z[<<87/ Y6<<�' ' A<<��B7/+ A<<�89u7/ A<<�\� �<<�x

 ?d �� �.<^H� ��<8�e/ m<� �<9�� �/K�7/ Zi0 �9��+ A��B7/ Y6� l,�7+ =9� lT.9i87/
 �+��B7/ �.8u� _ A�8�I �@/ ���e/ ��> J�O%� ���� &m�� �87 : ��<8�e/ m�

?�.^H� ��; �� �.^H�'' 
5�3Z� :<�89u7/ A<�\� w�<9� �87 �9�� �/K�7/ Zi0 A7Z[87/ Y6� �� m<� �k�<V7/ _ A

 ,��8^[<87/ 2�8^- �� Y��;+ ,8c� ���e/ A�\� =�+ ?�.^H� ��; �� �.^H� .�
 ��; v/ ��1 �k�V7/ �Z@ J.V7/ �9� �87 �n7 ,��� �9B�+ J.�� T.�� �r w�3 ,O+
 ?6<7/ v/ ��<1 �� �.<7.V� AB��` wT�� ,A^��87/ A�89u7/ T�0 v/ ZB`�+ ,�.^H�

 �+)��+ ,�.^H� G7K0� ,AO.^H� �k�V7�@ ����B7� �.7.V� /+T�|� ,§B^7�@ X7N �-
 m<<@ ���<<1�c+ �<<9��1 E�<<u� ��E.|<<V� ~�<<7+ ,A<<O.^H� �<<�I2/�O +� �<<�I+�I +�
 A<<B��` �9<<gT�-+ ,�<<�I�1�c+ ��I/.<<�Z@ YS�<<V0 ?6<<7/ v/ ��<<1 ~<<B0 G<<�� �.^*,<<�
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