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œ-VÆ@*g]zU*ëÃYyâgZZzgZyÅæŠÐ�¢6ÅZÝŠgìV@*gõ‚tWðÔ
T6,Zsò@*gõ**i™$ËìÔZkîÃu™ä~´)›Zgsy)2(Ô·°w

±hëI)3(ZâgZÄB5å EE~)4(·w[†Z?)5(Ô·Z£gZ”)6(Ô¾w¯ZŠgfW�y)7(Ô
eZË„

$g+ö
E

)8(Ô̂yÜt)9(Ôñ¬0ZÔ<îEG)01(»úc*VzìX

Y,̂{heÅ¢zg]
ZgŠzÆX!{3¨4è

EE
GEäZkñçq6,ïÔ»zlÔ²tgm,~ÅìÔZyÅ}.â]Ã

uZTƒñt²n™äÅ%̀P]™zVÇ	ZgŠzi!*y~Zkñçq6,X|Z]äŠZŠï
Š~ìZrVäic*Š{F,f!¸gðÅÂ1V6,ZOŠHX²[zF,u¸gðÅ5ÂÁZyÆ
rŠgz–~.Åz„&~Ã7W'XZk»³tƒZ	9ZgŠzÂÁf!ñgðÅÂ1V»
l%/0™g{IXZ[¢zg~ì	ë@*gõÆZkZëz6,ÃU*ã™,Zzg].h+î]z
ZÏÃ]ÅgzÝ~Y,̂{B	Z[J-Zkñçq6,�»xƒ[ìZk~HÕ÷Zzg{xV
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)1(XÜÄZzgb%k,>Z²[:Z1ZæxWiZŠÔm:121
]Ö³Ûí__^l]Öj×ÛçZmè]ÖnãçZmè]Ö’ãnçÞnè! )4( ]Ö³ÏçÚnèæ]ÖÇˆæ]ÖËÓ†p )3( u³^•†]ÖÃ^ÖÜ]Ÿ‰¡Úo )2(

]ÖÛrjÛÄæÆn†åÚn6 )6( Ú„Ò†]l]ÖŠ_¡áÂf‚]ÖvÛn‚]Ö%^Þo )5( ]ÖnÏ¿è]Ÿ‰¡ÚnèÊoÚç]qãè]Ÿ‰jÃÛ^…
Ú³çÎÌ]Ö‚æÖè]ÖÃ%Û^ÞnèÚà )9( Úíj×ÌÚÏ^Ÿl )8( ]‰³†]…]ÖÛ^‰çÞnè(]Ö‚æÖè]ÖíËnèæÆn†å )7( ÚÏ^Ÿl

]Ör^ÚÃè]Ÿ‰¡Únäæ]ÖŠ×_^áÂf‚]ÖvÛn‚]Ö%^Þo! 7981D9091Y)01( ]Öv†Òè]Ö’ãnçÞnè
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�ÔZke~Zyv¡V»(Z_·¹¢g~ìÔÎ·Šä·Š~Ó#ÖÆªx
Zzg¬ÝZsòÉ¬ÝZK̈ãÃn{™äÆn(,~f;-$ZzgeÑÅÐ‡ìHZzg6,zZym%Jc*Ô

}=+MÔâÎ+MÔZy¡Vä@*gõ»gcñhäZzgŠ*»*'ZB%A$™ä~ãCŠ~
™ŠZgZŠZHìXZÏ§bZyŠzœ-V~²[˜´ZzgF,Å~Z£â]6,�(Ïz
Z&kÔèI’k]',0*ƒNÔZy»(ZðZzgŠ‰ÜÃÐ_·¹¢zg~ìX

¤xÑ
ZZò[Å¯6,f!¸gðäÎy†Z?U*ãÃ{mîgÐ6,z"{»¶K:

¯c*ÔÎy6,ôzV"ãCŠZ²Zâ]¬Z+G‰ÔƒzÅÅeÖ~~ÃðZ(Â:ƒÇ&
-g8Zzg·Š~¸gðäÎyÆnZEw:HƒÔÎy»zZu%̀xtå	Zk»Šw
Zsò)]z½Ð©gåÔZkäf!¤!VSî',¤6»WÈî0»g“WÐZïg™Šc*Zzg
-g\Å(„&ZzgeßV»�Z[(~(„&ÐŠc*Xui}¦Ã(,~g¶Æún·Š-V
Æ;B�Ûz|#™äÐ™sZïg™Šc*X

Îy†Z?U*ãÅ(„&Zzg¦Æ!*g}~Zk»ñ�f!˜´Zzg
·Š-VÃI7Wc*ZzgZrVä(~‚ilÔ±µ/Æ�ÎyÃªÜÄÐZ@*g™
‚ß¥Åã~i0+ÏÆWy%~P‚w¦/Zgä6,6g™Šc*Zzg6,z"{™ÆÎy†Z?
U*ãÅ¹…rîã¦k,ŠbÆ‚t7ÅXÎy†Z?U*ãäZKeZ],~~�1áùƒ_
ìÓx‚iØVZzgµ1V»6,Š{euHìXZk*y~ëX¦Æ0Îy
†Z?U*ãÆZsòZzgZZãñ�6,,ÐgzÝeZBÐXÎyÅi0+Ï(„&Ô

)Yg~( }.â]ÆZUîV6,Zy1áYZvWÒ{–YñÇX
ï'ï'ï
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Eµ`×oÎŠ¼D

Š´æZgkÆnLL—y̧xóóÅZÌ
EæÚ^]…‰×ß^Úà…‰çÙ]Ÿe×Š^áÎçÚäD

� 6,zWí¢ã0+z~
wÅ9µ/È~¢zg~ìpZkÐ¬¢zg~ì	ëZK!VÃ−ÔZ¤/

ëZK!VÃ7Y3ÐÂ9µ/È~7™ÃÐXtÃP/V~Òy™,Âë
}Ð	Zsx�Zq-ŠúCuåZkÅÇh~ð~ÐZF,ˆXŒVÃð¿7bYì	
*œ̧-V~�Zsò}.â]Z�xŠ~IÔz{Wy%H‰?HZy»mŠúCuÐ7
å?fsÅPSzV~fñŠ+ÅZy}.â]»f™HYg;ì�øg~@*gõ»£ÄZy�X

šµyz*y›âVÅŠúC‰h+~ZzgZ&kÃ@V»%œ/g;ìXyz*yÅ
Zsò@*gõÆZ’ZðŠzg~»gzZÈZ3ÿXLŠwäZsxÅZ1á®)»»xHZzgDÙZgzVßvŠZ],Ò
Zsx~ŠZ4ƒñX›svÅu6,4~to›âVÆn̄Òjè

IEL"{g0ŠHXt
ŠZ*È̀ÉgZ¶TgäZKÂ[LLŠú]ZsxÔZ̧Zx¬ÝZzg',ZŠgZÈzíÆŠgxyóó~
(,~plŠàZzg�Ûs#zZ]OoÆ‚BÒyÅìXyz*y~xYgzqãZzgfñg!*ã
Æfg=ZzgZyÐ¬›y@*%̀zVÆfg=t»xZ�x0*c*XZq-²;Æf̂ñŠ+ä
CkH	yz*yÆŠ*èZ<ØZzg*'VÆìÑ]z¬ŠZ]Ì›âV6,ZW,Z0+Zi
ƒgì�XZknŠúCZzg—»x»gc™«Š+Zzgs�Z+Ôgœ$+¬]zZ&bgÎxÅ
§s&×ŠHXªZ[ŠÃ¦âÎÆ»xÅ§s›yfYázƒ‰ÔŠúC»xc*ZŠZòâÎ
»»x:1`ŠHXQkz‰ÜÐá™Z[J-/wù¦›fYZzg‡Z++Æ»x»gc
¸g;ìÔªZ1á®)Š+ÆOñÜs™«Š+Xˆ~(Ï’¹Ì›âV~
Z�p',ZŠgZÈzíÆŠgxyŠúC„»iâ:zZ:„7Wc*Xßg]!*,Yg¦	Š-~
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

‚.6,zWZZ+-ÔŠ‹ �
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Š-@*ƒVÅÒ]ZzgZyÅ„Š]ZzgÑuÆîÃyÃŠN™ÌZIŠ+~z{"ìaZ7
ƒð�ƒãe’Zzg�9zVÃƒC¶ZzgT»f™!*g!*gŒÛWy~9zVÆE+™}~Wc*

Ãæ[™Æ¹ŠHì	HW\Zy)æÃV(ÆZZy: B ìZzgWy%~9|]·
ÑäÐpŠÃhu™eZBÐXZK̈yZ¤/"$6,4ZzgÑuÆÜs¯gUiŠúCZŠZx:™
nÔt!*]‡.Þç°ìpÑuÅ¤/x!*iZg~ÃŠN™ŠwÅ"ì»:ƒ**ZzgÜs›âV
ÆŠgxyZ&k»x6,tƒY**ZzgZÏÃŠú]™¢8ZZyÆ$zgƒYäÅ´#ÖìX
ŠwÅ"ìZ¤/ƒÏÂZK̈yÎdÇZzg»x»µ/¯ñÇpÑuÆîÃyZzg¬Æc[Ã
ŠN™Ãð6,.ãŠwÃ:ƒtZZyÅ¡q~Å´#Ö7ZzgtZmCð'×Z`7ìXŒÛMy~
ZmCðu»f™!*g!*gMc*ìæWÆŠgxyCÙ9»%œ/~ñçqWHƒ@*ìZk6,̈g<Ô
VwÆîg6,ZyMc*]Ã̧»ñçq¯�ZzgÑuÆâjw~9»u³<:

)1( M!Ò^á]Öß^Œ]Úèæ]u‚éÊfÃ&]Ö×ä]ÖßfnnàÚfV†màæÚß„…mà!
ÓxßvZq-Š+6,Â̧ZväZmCYÇpŸ~ŠïƒñZzgeg‹Dƒñ

)2( N!]á]Ö×ä…eoæ…eÓÜÊ^Âf‚æåa„]‘†]½ÚŠjÏnÜ
GZv„÷Zg[ZzgvgZg[ì:ZkÅ„Š]™zt¦JgZ3ì

Zzg7ìÃðqŠZvÆÎZ )3( O!æÚ^Úà]Öä]Ÿ]Ö×ä
)4( PæÚàmfjÈÆn†]Ÿ‰¡ÝZmß^Ê×6mÏfØÚßäæaçÊo]¤ì†éÚà]Öí^‰†mà

Zzg�ZsxÆ´z{ÃðŠ+ˆl™}ÇZkÅÃðqJw7ÅYñÏZzgz{My%]~
vyZVäzZßV~ƒÇ

QÒ³ßj³Üìn³†]Úè]ì³†q³kÖ³×³ß³^Œi³^Ú†æáe^ÖÛÃ†æÍæiß`çáÂà]ÖÛßÓ†
)5( æiçÚßçáe^Ö×ä

&ÓxZK̈âVÆn',0*HŠHì?>V»¬ŠïƒZzg',ZÇV ?4+Z#Öƒ
ÐgzÈƒZzgZv6,ZZygnpƒ

)6( Ræ]Âf‚æ]]Ö×äæŸiV†Òç]eä6nò^
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)3(Mw/Zy26 )2(Mw/Zy15 )1(ZÂ>312
)6(ZûY3 )5(Mw/Zy011 )4(Mw/Zy58
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ZvÅ„Š]™zZzgZkÆ‚BËqÃÑq-:YZz
S!]á]Ö³×³äŸmÇË†]ámV†ÕeäæmÇË†Ú^ZæáƒÖÔÖÛàmV^ðæÚàmV†Õe^Ö×äÊÏ‚

)1( ]Êj†p]$Û^Â¿nÛ^!
GZvçs7™}ÇZ¤/ZkÆ‚BËÃÑq-YZc*YñÇZzgTÃeìÇZkÐ

ÁÃðkH{çs™Š}ÇZzg�ËÃÑq-YZñÇZkä¹(,}kH{»Zg‚[HX
T!]á]Ö×äŸmÇË†]ámV†ÕeäæmÇË†Ú^ZæáÖÔÖÛàmV^ðæÚàmV†ÕeäÊÏ‚•Ø

)2( •¡ŸeÃn‚]
GZvZL‚BÑuÃçs7™@*ìZzgZkÐÁTÃeLìçs™ŠêìZzg

�ZvÆ‚BÑu™}z{JeZ„~7,ŠHX
)3( U!Ê¡iíVç]]Öß^Œæ]ìVçá

:?ßÍVÐ:egz'íÐegz
LMm³^]m`^]Ö†‰çÙe×ÈÚ^]ÞˆÙ]ÖnÔÚà…eÔæ]áÖÜiËÃØÊÛ^e×Çk…‰^Öjäæ]Ö×ä

)4( mÃ’ÛÔÚà]Öß^Œ
Z}gÎwM\Å§sM\Æg[ÅY+$Ð�**iwHŠHìZkÅV<ZzgZ¤/M\
äZ(7HÂM\äZLg[»�x7(Að FX™c*ZzgZvM\ÃßÍV)ÆÑ(ÐôpgÇÇX

MMæÎ³^Ù]Ö³ÛŠn³xm³^e³ßo]‰†]ñnØ]Âf‚æ]Ö×ä…eoæ…eÓÜ]ÞäÚàmV†Õe^Ö×äÊÏ‚
u³†Ý]Ö³×³äÂ³×nä]ÖrßèæÚ^æ]å]Öß^…æÚ^Ö×¿^ÖÛnàÚà]Þ’^…ÖÏ‚ÒË†]Ö„màÎ^Öç]]á]Ö×ä
$³^Ö³&$³¡$äæÚ^Úà]Öä]Ÿ]Öäæ]u‚æ]áÖÜmßj`ç]ÂÛ^mÏçÖçáÖnÛŠà]Ö„màÒË†æ]Úß`Ü

)5( Â„]h]ÖnÜ!
[ä¹Z}µZuZL„Š]™zZvÅ�÷Zg[ìZzgvgZg[ìZzg�ZvÆ‚B
ËÃÑq-YZñÇÂ¼A~Zk»ŠZ¼ZvwZx™Š}ÇZzgZk»1:3ƒÇZzgÕ™ä
zZßV»ÃðæŠÇg:ƒÇXZryä¬HMVä¹Zv&~ŠZìZq-ZvÆÎZÃðqŠ

7Z¤/z{ZKZy!*ÂVÐ!*i7MñÂZy~¬™äzZßVÃJ±Z[ãÇX
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)3(ZÓZ+{44 )2(ZûY611 )1(ZûY05
)6(ÓZ+{27 )4(ZÓZ+{76
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NMÎ³Ø]i³Ãf³‚æáÚ³àZæá]Ö³×³äÚ³^ŸmÛ×ÔÖÓÜ•†]æŸÞËÃ^æ]Ö×äaç]ÖŠÛnÄ
)1( ]ÖÃ×nÜ
¼H?„Š]™DƒZkÅ�:vg}vyÆâ´�:œÆZzgZv„GgzZÑ

ZzgY+zZÑìX
)2( OMÎØ]ÞÛ^aç]Öäæ]u‚æ]Þßoe†−ÚÛ^iV†Òçá

	z{ÂZq-„qŠìZzg~',~ƒVvg}ÑuÐX
PMæÖ³Ï³‚Ò³„e³k…‰ØÚàÎf×ÔÊ’f†æ]Â×oÚ^Ò„eç]æ]æƒæujo]i^aÜÞ’†Þ^

)3( æŸÚf‚ÙÖÓ×Û^l]Ö×äæÖÏ‚q^ñÔÚàÞf«]ÖÛ†‰×nà
Zzg?Ð¬ÌgÎßVÃPc*ŠHZzZrVPñZzg1ŠñYä6,ñHŒVJ-	ZyÃ
øg~æŠ(Að FXõˆÔZzgZvÅ!*ÂVÃÃð$+%zZÑ7Zzg9zVÅ¼̧,?J-(Að FXõ_�X

)4( QMæÚ^Þ†‰Ø]ÖÛ†‰×nà]ŸÚß„…màæÚ^ÚfV†mà!
Zzgë7¬�9zVÃ1egZäzZÑZzgtKg]Š¶zZÑ¯™X

)5( RMÎØ]ÞoÞ`nk]á]Âf‚]Ö„màiÃf‚æáÚàZæá]Ö×ä!
ÈŠ£	=IHŠHì	~„Š]™zVZyqzVÅXÅ?ZvÃgh™„Š]

™DƒX
SMæ]ƒÎ³^Ù]e†]anÜŸenäKƒ…œijí„œ‘ß^Ú^KÖãè]Þo]…]ÕæÎçÚÔÊo•¡Ù
)6( Úfnà!

Z#Z',Z&äLzZ−MfgÐ¹HM\GVÃ}.Z¯fe�~M\ÃZzgM\Å7g~
¸xÃ?ƒðeZ„~2Š8ƒVX

TMÖÏ‚]…‰×ß^Þçu^]ÖoÎçÚäÊÏ^Ùm^ÎçÝ]Âf‚æ]]Ö×äÚ^ÖÓÜÚà]ÖäÆn†å]Þo]ì^Í
)7( Â×nÓÜÂ„]hmçÝÂ¿nÜ

ëäŸŠc*âbÃZkÅ̧xÅY+$ÂZkä¹Z}̧xZv6,zgŠÇgÅ„Š]™zZkÆ
ÎZÃðqŠ7ì~?6,-xxÆ±Z[Ðeg@*ƒVX
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)4(ZÑÅx84 )3(ZÑÅx43 )2(ZÑÅx91 )1(ZÓZ+{67
)7(ZÑ²Zs95 )6(ZÑÅx47 )5(ZÑÅx65

441| øxZ	Zx6

62



)1( UMæ]ÖoÂ^Z]ì^aÜaçZ]Î^Ùm^ÎçÝ]Âf‚æ]]Ö×äÚ^ÖÓÜÚà]ÖäÆn†å]Ê¡ijÏçá
Zzģx¬ŠÅY+$ZyÆ¸ðƒŠÃ5ZrV¹Z}÷~̧xZv„Å„Š]™zvg}
nZkÆÎZÃðqŠ7Ô?ps73D?

)2( LNæ]Öo$ÛçZ]ì^aÜ‘^Öv^Î^Ùm^ÎçÝ]Âf‚æ]]Ö×äÚ^ÖÓÜÚà]ÖäÆn†å
ZzģxVŠÅY+$ZyÆ¸ð™ÔÃëä5™Ôä¹Z}÷~̧xZvÆÐËÅ
„Š]#Ö™zX

)3( MNÎ^ÙÚç‰om^Ê†Âçá]Þo…‰çÙÚà…h]ÖÃ^ÖÛnà
ñÏä¹Z}�Ûúy~g[Z°=Å§sÐ�Û*Š{ƒVX
NNÒj³^h]u³Ó³Û³kKm^iä$ÜÊ’×kÚàÖ‚áuÓnÜìfn†(]ŸiÃf‚æ]]Ÿ]Ö×ä]Þßo

)4( ÖÓÜÚßäÞ„m†æeVn†
tÂ[ìTÅMt¬œÅIQZq-ŠZ**Zzgû�Å§sÐZkÅ,Åˆ
	?ZvÆÎZËZzgÅ„Š]:™zÔ~?ÃZkÅ§sÐegZäzZÑZzgpŸ~Š¶zZÑƒVX

ONæÖ³Ï³‚]…‰³×ß^Þçu^]ÖoÎçÚä]ÞoÖÓÜÞ„m†Úfnà]áŸiÃf‚æ]]Ÿ]Ö×ä]Þo]ì^Í
)5( Â×nÓÜÂ„]hmçÝÂ¿nÜ!

ZzgëäâbÃZkÅ̧xÅ§s5	~?ÃîƒZegZäzZÑƒVt	?ZvÆÎZË
Å„Š]:™z~?6,Zq-ŠgŠ**u±Z[»Z0+6g‚rƒVX

)6( PNæ]ÖoÚ‚mà]ì^aÜ6Ãnf^Î^Ùm^ÎçÝ]Âf‚æ]]Ö×äÚ^ÖÓÜÚà]ÖäÆn†å
Zzgæ+Å§sZkÆ¸ð-Ã5XZkä¹÷~¸xZvÅ„Š]™zZkÆÎZ
vgZÃðqŠ7X

QNæÖÏ‚]…‰×ß^Úç‰oe«m^iß^æ‰×_^áÚfnà]ÖoÊ†ÂçáæÚ£åÊ^ifÃç]]Ú†Ê†Âçá
)7( æÚ^]Ú†Ê†Âçáe†6n‚!

ZzgëäñÏÃ5ZK¶KEVÆ‚BZzg?ƒð0Æ‚B�ÛúyZzgZkÆuŠZgzVÅ
§sÔQz{)µZuZL(�ÛúyÆ¬6,−qÑè�Ûúy»¬gZÓgZ„&6,:åX)Yg~(

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)4(ƒŠ2 )3(401 )2(ZÑ²Zs37 )1(ZÑ²Zs56

)7(ƒŠ79 )6(ƒŠ48 )5(ƒŠ52
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/ge$Åy~fY»™ŠZg
� ñÑ**Zâ-$Z‡Š

/ge$Åp!6,Z¤/cÅYñÂZÖggZñÅMiZŠ~/ge$Åƒ&Ð(,~
p!ìÔZq-/g~çÑ}~CÙ¿Ã̈gz„ZzgczIƒÅMiZŠ~qÝƒCìCÙ¿
TìwÃ9&ìšpszZ0+6ZÐÒy™YìÔ/ge$~#³gZñÃÌZÌŠ~
YCìZzgZk§i¿»ƒ&Ð(,ZÃZ+{tƒ@*ì	9$©�î EG

0ÃÃ¸(̈Mä»ñµMì
/ge$Åp!6,§qÝc™Dƒñ-Šœ&˜�:

/ge$úZxÆZÜtÃ—™CìÔZ7ZK̈yŠz4ÔÑZÄÔ!*bZôgZz
g›ÆZßw2CìZknZkÂxÓ#ÖÃZÜ¹ZÃŠe$Å¯6,ÌI
HY@*ìÔ/g~Ó#Ö~o	~ÅƒkÁƒYCìÔÔxZâV~
lV»gDyÁƒY@*ìZzgz{ZðIƒYD�',R,hËäŠg„&–
å	/ge$»Zq-ÃZ+{tì	tŠzu~ÓáVÆ£«~ZðÃic*Š{
I™CìX)1(
/ge$Æ}.z{wZzgZkÆ2âV6,W™Dƒñ¬gs³m,˜�:
oÆCÙà~Æ‚B)zc*:Z»sÔCÙ!*°}Æ‚Bgc*„&»',Z',~
»|uÔ’k,Ô½k,ÔìwZzgZ½¦u¤/ñVÅMiZŠ~ÔÓx�Û̧VÔèÖVZz
g*RZ»ÇVÃZLZLŠZ],}~ÎY%ÆñZµ½ƒ**tL
2yX6,yz*ãMMÅ1á0+Zgqg]9~ìÔŠ*ÆÓx/g~
ZßßV»vhZzgyz*ã¸xÅgz×ìàZzg—ãÅ´#ÖìpZk»
aå2yZ¶gZ]ìXÆfg=gZñ¬)Ã!*Åg¯äZzgZkÅf6

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)1(-Šœ&Ô].h+/ge$»@*g]:© Z*fŠZgZ‰xz�Š-È �

441| øxZ	Zx6

82



F,šM™ä»»xZ�x0*@*ìX)1(
/ge$ÅÁÜ6,W™DƒñYzh+Z£¸æ~™r#˜�:
qSúZxÔ)zZ]ZzgZÐZŠ~MiZŠ~/ge$ÆZb%ZñF,0Ì�ÔZ4
ÁÜ-XÐï™/ge$»(¯ìZ¤/Zy~Zq-KÌ¸T$ƒYñ
ÂZkÐ/ge$»ŒêzbƒYñÇZzgZ¤/ÐV„ÁÜñ�Š:ƒVÂ
Qz{/ge$7M%e$ZzgCKìX)2(
/ge$Æ2yÆe~W™Dƒð¢yZŒ’k,™D�:
Š*ÆÓx/g~̃´~/ge$ÆegãCŠ~2yâäYD�X
6,/ge$Åqg]9~ì/ge$Æz{egãCŠ~2yt�)1(ƒ
)0*g²()2(ZOð)Ó#Ö()3(°D)4(zc*XqgzegZŠZg}
Z¤/Ëo~»xuZ�xŠ}gìƒVÂDîgZkoZzgçÑ}Ã

/g~¹YñÇX)3(
èÃg{’k,zVÅgzÝ~Šz!*'Á™‚tMC�Zq-t	/ge$Æeg2y�

0*gŸÔZÂðÔ°DZzgzc*ÔŠzu~qt	ZÖggñÅMiZŠ~Ô)zZ]ÔZ»sÔèIZzg
*RMiZŠ~tƒ&Šg|Z42âVÆZb%ZñF,0Ì�ZÏnZyqzVÃ/ge$Å
p!ZzgS:]Ð̈HY@*ìÔVwÆîg6,ZÖggZñÅMiZŠ~zc*»zìÔZ»s
°DÅf)ŠZg~ìÔ)zZ]ƒZzg0*gŸÆ�ÛZø~ŠZ4ìXZk»ÈtƒZ	Z¤/
/ge$ÆZyegzV2âVÃ¢oHŠHÂZÖggZñÅMiZŠ~Ô„zìwZzgo{z;Å
MiZŠ~qÝƒÏÔZ»s»1w!*ÑƒÇÔCÙà~ZzgÓxèIZ»ÇVÃZLZLŠZ],{~Î
Y%»ñµxƒÇZkn÷}ìwÐ/ge$ÅyzúZzģ]zZPxÆn
/ge$Æ2âVÃ¢o™**¢zg~ìX

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)1(¬gs³m,Ô/ge$»aå2yfgZùZšrìÔ„z̧
)2(Yzh+Z£¸æ~ÔZsxZzg/ge$
)3(¢yZŒÔ/ge$Æ2yZzwÔøg~zd$
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âè~fY»™ŠZgy/ge$ÆjZáÐ
fY™Zxţx»z{ŠZ›g¡ìMVäCÙiâä~Zzg™Ð™qÑ]~

oÅ’Yz‚YÆnZKYâV»2+gZ:7HìÔÝxyz*y~fY™Zxä�].z
9<å XÅZÐ@*gõL�ÛZñl7™$ËìÔZrVäZL:~˜ŠÆfg=›âV~˜Š
MiZŠ~ÅgzbY7-Š~Zzg:Üs:~ÅŒZg`™Í̃eƒ‰ÉyZy»giZgÃ¤/âc*Ô
Zôm,zVÃ½HÔZ7ßìÆWçä6,6gHÔ1áBZzg0*ã1$Æ´z{ZlV~
ZKYâV»�7joÆn7HX

oÅMiZŠ~Æz‰Ü„0*ÎyÆË~¼ßvoÃyzgZ»¯ä»pZ[
ŠNgìp̧',ZŠgZyzíÅ(,~ZÒe$Zk!*]Å‡b¶	o»Âx/g~ƒ**ec
Zkn	',¤6z){˜´~/ge$»»x[Š!*]ƒ`¸ÔZôm,zVäÝx
yz*y~Ì/ge$Ã**Ç™Šc*åZzgZkÂxÓ#Ö~CÙà~Ã',Z',~ZzgZ»s»åh
MìZkn›7gZy{mîg6,¥fYTÆœg/ZÑsxñÑ**@Z£æã¸Zzg
ñÑ**MiZŠz){ä»ôöÃc*ŠŠÑc*	MiZŠ~ÅkByzZzg›âVäï™±~ìZzgøgZ
ÑzqÐ_cg;ì	Z#oMiZŠƒÇÂ/g~Zzg�°oƒÇZkno»Š2g/g~
ƒ**e34-;5å XJGXEzgZ»»pZ[ŠÚzZá¹ðh}ßvZ̧zgtz{ßvM̧VäoÆn
ÃðŒÛ!*ã7Š~¶ZzgoÅ¸(̈ZÒe$/ge$Å‡b¶Zkno»2g/g~ŒÛZg
0*c*ÔZk§b¹YYì	/ge$Åy~|Z]fY™Zx»™ŠZgg;ìÔÍc*Z¤/¹Yñ	

/ge$Åy~fY™ZxÅwãCŠ~ßÅìÎË76,oÅ/g~™ŠZgÐ
Zµ7HYYìÂß:ƒÇX

oÅMiZŠ~ÆˆeZËZe™ÅôZã~�Š2g‚iÃ±¯ð¶̂Zk~›
Zg»yÌ1áï¸X~Zq-**x¹ñÑ**Z

\.š5ÿG»ì�Z&++-2>Æ!*ã�Zzg&
%ûPZÑßuœÃLÐM0*gŸg{`�ZrVäŠ2g‚i~~Zë™ŠZgZŠZHåX

/ge$»ª2y)0*gŸ(
/ge$Æeg2âV~Zq-2y0*gŸZzgƒìX»»xoZzgà-VÆ
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¢ŠÆa‡ây¯**ì�‡âyÆ)zZ]Zzg',Z',~Æ̀!ÃÐ¯ñYD�ZzgZk
‡ây»²zxCÙà~6,7Vîg6,ƒ@*ìZk~oÆËà~Æ‚BÃð̧&7ÅYC
ìÔZg»y0*gŸT~ßuœZzggZäœŠzâVÆZg»y1áïƒD�Xtz{ª2y
ìTÆfg=/ge$Åy¿~MCìÔoÆXŠZ›g¡äZk~™ŠZgZŠZHì
Zk~fY™ZxÌ1áï�ZzgßuœZzggZäœ~fYÅúÒÏƒCg„ìÔñÑ**¡
Z°Ý±;gz~ÔñÑ**ZÄæãÔñÑ**úŠæãÔñÑ**DZv{yZpÔñÑ**$+gZ−+Z1Zzg
ñÑ**ZuZgZ/ZzgZk§bÆ¹ÐfY™Zx��ßuœZzggZäœÆMgì�Zk
Æ´z{ß!*ðZÔ~ÌfY™ZxúÒÏ™Dgì�Zzg‡ây‚i~Zzg/ge$Æ¬
2yÅ¢oy~™ŠZgZŠZHìX

/ge$»ŠzuZ2y)ZOð(
/ge$»ŠzuZ2yZOðìÔo~T0*gKÅZÒe$ƒCìo»Äz°

Z4Æ;ðV~ƒ@*ìÔz„oÆ({zCÆâ´ƒD�ZzgZy»�Ûnƒ@*ì	
)zZ]ZzgZp]z¸ðegÏÅgzÝ~oÅ#bz‹ŠÆn»x™}ÔÓxà-VÃ
7Vœ1]�ÛZë™}ÔoZzgCÙà~ÅplqàÔF,¹Ôœª(ZzgZð¬)‡ì™äÆn
z‚bZEw™}XZk(fY™ZxÅ}.â]ML~#Æ',Z',ìÔptfY™ZxÅ"
ÂµÔ°xŠpc*°xZqÅ¯6,7ìÔ�ßvMMs0*gŸƒD�ZzgZyÅ0*gK',u
ZMZgƒCìz„ZOð~ƒD�ÔZkÆ´z{Ó#ÖTÃeìziZg]»Ç{Š}™

oÅZOð~1áï™$ËìÔ/ge$ÆZkÃ̂$+¬Ð$+{�Zzgƒ»DµŠH
ìZkn~Zk%$4èEfY™Zx»™ŠZgÃ7M@*ìZ¤/pñÑ**Z1ZÏÍ=Š™r#Å
Z&+p^0*gKÅ·gZÔ~¼ŠâVÆnÓ#Öµ¶Zk§b·gZÔ»Äz°¼
ŠâVÆnZyÆ;B~åZzgZk§b¼ŠâVÆn„5ZrVä/ge$Åö!*ã
»ÑsZŠZHìX

/ge$»ŠZ2y)°D(
°D/ge$»ŠZãCŠ~2yìÃåQpZ{;ðÃg^»ƒc*4*Ãg^»
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0*gŸÆfg=¯ñ‰‡âyZzgeZËZe™Æ¯ñ‰Š2gÃo~**Ç™**CÙà~
Æ‚B7V|u™**ZzgCÙà~6,o»‡ây**Ç™**Ô%̀ZìÅgzuåxZzg™BZzgoÆ
™Dâjw~ZðzZây‡ì™äÆn¸W,Ÿ™**°DÅf)ŠZg~ìZzg¸q
/ge$Ã¢oZzgL™CìÔ/ge$ÆZk2y~=fY™Zx»™ŠZgÃ7M@*ì
fY™ZxÃZkY+$ÂzŠ¶Å¢zg]ì@*	/ge$ÃZkY+$ÐÌë¢o™ÃZzg
ZyÅ}.#Ö™ÃX

/ge$»aå2y)zc*(
zc*/ge$»aå2yìT~ZÖggZ}ÅMiZŠ~ÔgZñ¬)ÃûZg™**ÔÔ¬x

MŠòÅgZñÐÓ#ÖZzgúZxÃ”gs™Z**1áïìÔzc*T~¬Z¶gM@*åZzgZ[Zk
~¹zÝƒ̂ìZ9Z7-zc*Ô6,.$zc*ÔÎ̄zc*ZzgZyƒ&ÅZ9z�Š~
Mˆ�Ô/ge$ÆZk2yÃŠ¬YñÂfY™ZxäZkÅ½7g}.#ÖÅìZzgZkÃ

¢o™äÅ½7gÃÒÅìÔZ’ZYÐ„fYäZkY+$ÂzŠ~ìZ¶gZ]zg‚bÅ
Zq-(,~®ZŠì�fY™ZxÆik,ZŠZg]À_g;ìZzgZkz‰ÜÌfY™ZxZk].z4~Ñ
ƒñ�ZkyZy~ZyÅ}.â]»Y,̂{BÂ;Z£;Åi!*y~Zy»ŠgŠZk§b
úc*VƒÇ:

ë6,zglßbz̄™Dg�Ð
Šw?�¦/gCìg¶™Dg�Ð

w~y/ge$ZzgfY™Zx
¾qwtÂâè~fY™ZxZzgy/ge$»{	åT~fYÆ™ŠZgÃËÌ

ßg]ÃZ0+Zi7HYYìM�Zk6,̈g™,	fY™Zxw~/ge$Åy¾§b
™Mh�Zzg/ge$Å’YzDÆ¾§bZC™ŠZgZŠZ™Mh�?Zke~¢zg~ì
	fY™Zx(„&~zBÔ(„&ÃÑpßÍVänÏÅMâ`Ç{Ô$+çØVÅ¬Ç{Ô
)V1VÅŠZøÇ{ìw™ÆZLM\ÃZkÐZµ™1ìt¦g/ge$Æn¹
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ç**uìÔZ¤/ÑpÔZZyŠZgÔZ»sIÔCðÆbŠZgÔZK̈+MÆÍpZ{ÔoÐE
›™äBzí(„&ÐZCŠZðXBÐÔZzgZkÃZLniCÙhIYy™ZkÐ
ŠzgƒYNÐÂYyk	o»/g~Âxç}~7,YñÇÔ**xÂ/g]ZzgŠ2g»ƒÇ

pÂxeð’&ÐÌç**uƒÇÔZknZ¤/ë/ge$Åy™**eT�oZz
gŠ2gÅ™«™**eT�Â(„&~½7gzŠZg~¢zg~ìÔëZN!Âx(„&Ã

−ÔZyzZgFZzg0*gŸV™Z»sZzgF,¹I‡ây¯ä~ZC™ŠZgZŠZ™,Ô',u
ZMZgÓ#Ö»z0™ZOð~1áïƒVZzgZK̈+MÅ}.#ÖÃZCì{¯NÔ(„&~

zá™ë/ge$ÆŠz2yƒZzgZOðÃ¢o™Mh�ÔfY™Zx»¤/z{ZgÃ„
ZzgdzóyZâV~úc*V»xZ�xŠ}g;ìp°D~ZyÅúÒÏ#ŠgzÅìt
Zq-Å+@î0„tìZkz‰ÜZ#Æ›”VÅ½6,¹ÂzŠ~Yg„ìZzgZkÆn»°].z

4ƒg„ìÔºYæZgkÆ'×h+$›Ð+ö
G

ÂxÃYg~gppZzgzWF,
$›Ð+ö
G

ÂxÐZ7Ý
™äÅÃÒÅYg„ì¢zg]Zk!*]Åì	øg}ºYæZgk�ÛZº)ÆˆT
§b)~(ZŠZgzV~Y™zpÔZ+B2.ç

E
EEG8-Ôg^aZzgZyZâV~»x™D�

ZzgZC™ŠZgZŠZ™D�Z,ÃgrZ−¥z»ª(Å½qÝ™,Zzg°D~ZC™ŠZgZŠZ
™,ÔZkÆfg=z{oZzg�`Å4}.#Ö™Mh�›âVZzg{m™¤ñVÃ
Z»sŠÑ™/g~ÂxÅ4y™Mh�ÔoÆŠZ›gzVZzg›ZŠZgzVÃZkY+${m
ÂzŠ¶Å¢zg]ìë/g~™ŠZgÃ°Zª(Æfg=bw™Mh�ÔXMh�Zzg¢oz

L™Mh�X
aå2yzc*»ìtplMÒ!*]ì	âèÅ§bZkz‰ÜÌfY™Zxzc*~

ZC™ŠZgZŠZ™gì�Zzgzc*ÅCÙòÐ}.#ÖZ�xŠ}gì�ÔZ9Z7-zc*Ô6,.$
zc*ÔôÄÔZ¶gZ]zg‚bÔÎ̄zc*6,fY™ZxÃuÃMD�ÔZzgZÐ¢o™äÅ
[~�Ô;VZq-{mY+$ÂzŠ¶Å¢zg]ìÔfY™ZxÅic*Š{F,Â˜]ZgŠzôÄ

6,ìÔfY™ZxÅic*Š{F,’k,,ZgŠz~„MC�Z#	o»Zq-(,Z¡Zki!*yÐ**MÙ
ìpŠ›âVÅZq-(,~®ZŠZgŠz7Y„ìZkn¢zg]ì	fY™Zxy~Zôm,~
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i!*yÐzZ/qÝ™,ZzgZyŠzi!*âV~ˆgqÝ™ÆZK&]zóg1á]ÃZ4
i!*âV~7™,ÔZôm,~Z¶gzV~Mgç1áù™,Ôy~Z¶gZ]Åi“MFÔ
yz*ã¸xÐZyÅi!*y~!*]™,ZkÐŠz̧ñVÅŠgxyÃAÁƒVÐZsxÆ
ZßwŠú]Æ7ÃÌ¢zg~ì	̧ñVÅi!*yÃ5YñZzgZyÅi!*y~Šú]»�x

àc*YñÔZk§bë/ge$Å4y™Mh�Ô/ge$Ã¢o™Mh�ZzgoÅF,¹
zplqà~ZCÌ™ŠZg7™Mh�X

Zp]z¸ðegÏZzgZðzZâyÆªx~fY»™ŠZg
Zp]z¸ðegÏÔZðzZây»ªxÔ̧ò¬\gz›ZzgZ1ZxZK̈+M/ge$Å

gzbìÔZkÆ%/ge$»¦gõwìZzgtz{p!ì	/ge$Å|ZÏ~©ì
ÔoÆ‰�Û‘6,„&ÁÜoÆ!*°zVÆŠgxyñb%y\gz›Zzģò¬Ã+

eSìÔpfY™ZxZke~ÚÃÒ™DMgì�ZzgZp]z¸ðegÏÃ¢o
™ä~Ñƒñ�Ô)®)ZsòZzg¥fYyÚ\xZK̈+MÆ6,z¤/Zx™CgS
ìÔoÆ**ñg¬ÝŠ+Zzg‡Z+IñÑ**Zg”æã™r#Ú¸ò¬Æ6,z¤/Zx™D
gT�Zy»I	Z¤/̧ò¬Ã�ÛzrŠc*ŠHÂo»/g~ÂxLƒÇZ¤/ZkÃvyàc*
ŠHÂo„ÆŠ;ä6,VYñÇZkn¸ò¬Ã�ÛzrŠbZkz‰Üƒ&Ð(,~¢zg]
ìÔfY™ZxÃZkY+$Ì{mÂzŠ¶Å¢zg]ìX

ï'ï'ï
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�ì†pÎŠ¼

ßZÅ.›åzx»‹c*C_·
� ñÑ**ÓZvÂâã

ßZÅ.›åzxÆ�ZiÅßg'
�ñ™Zxä¼Š.Š~Pºmz�{Å¯6,ßZÅ.›åzxÃY,̂ŒÛZgŠc*ìÔ}L

²sz¬ïÅzzÐÔZzgÎZz‡]ßÍVÅq~#Zzg¢zg]»Òpgnpƒñc*ËŠzu~zz
ÅßÃY,̂¹ŠHìÔTÅ¿zŸs#8iïELfsìX " nzx "Ð

ßZÑd-?ç
G
EZg~nzxÅß»�Zi
LLßZÑd-?ç

G
EZgóóZd-?ç

G
EZÓwÐ$òpfìÔTÆpí�:ðhZðhZâw¢8XZzg�Y

èMy%+ÅZ˜b~ßZÑd-?ç
G
EZgtì	Ãð¿Š»0+ZgÐZK¢zg]ÅZâYz»¯»ðh~

ðh~™Æ©8gìZzgCÙ%ûqfez‰ÜŠzâVÆŠgxy:ÂZX[zJwƒ@*ìZzg:„
: ¸ƒ@*ƒƒ@*ìXOḉ)8}½§ö

E
òäŠg•fsZÖpÐLLßZd-?ç

G
EZgóóÅ°p™D�

)1( Ú^mŠjr†å]¦ÞŠ^áÚà]Öfn^ÅDƒ]u^‰fäÂ×oœ$Û^Þ`^eÃ‚]‰j`¡Ò`^!
Æˆ  ªZK̈yŠ»0+ZgÐðh~ðh~q©8gìÔZzgZyZâYÃZEw™ä

My%~ZyÅ7»ˆ[™ÆZŠZ™Š}X
Zk»qÝtì	y%h+ZgŠÆZd-<Õä GXuZzgZEwÆŷð™Æ!*ùÃŠ}ÇX

Zkß~Å̃ïGLyÆ‚BßZÅ.›åzxÌìXz{Zk§b	ßZkz‰ÜÂƒÏZ#¹
ÆMy%~ˆ[»YƒÇÔqÑèZkz‰Üz{qZEwÆ»̂ƒ_ƒÏÔZzgªCÙì	Zk
ÐnzxqÅßÑixMñÏXpaèZk~ZeY¬xìÔZzgßÍVÃZkÅq~#
z¢zg]ƒCìÔZkaßZÑd-?ç

G
EZgÅßg]~nzxÅßY,̂ŒÛZgŠ~ˆìÔ6	́)

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

Z*fYeŠZgZ‰xÔ™Zc �

)1(Z
ÄB}½§ö

E
Ô´YZ−+·0Z)]8801|(ÔZ−gZêgìgŠZÅ+B5éGgÔ)615B4(
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: Z0
+B-ê
E
EGò-ß~ëŠmªŠÅÑzof™™Dƒñ’k,�ÛâD�

æÚ³Û³^iŠ³^Úvç]Ênäæœì†qçåÂàa„å]ÖÏ^Â‚éÚ^Êo]ÖÏßnè]¢6n^ð]Öjoi©ì„
Ú³à]Öfn³^ÅÂ³×³oæq³ä]Ö³í³†tÒ³Û³^a³ç]ÖÃ^ZéÚàÆn†enÄÒ^ÖÃ‚Œæ]ÖÛ×xæ]Öˆmk

)1( Ênrç‡enÄ]ÖÛÃ‚æÝaß^ . æÞvça^($Ü]6j†]a^eÃ‚Ú^]ÞÃ‚Úk‘x]aþ³
F,À:X)b~�ñ™Zxä™KäZ(gHìZzgZk‡°})ß~Š»

~ìÔªz{ZâY��Û|# " ¢40î GEG " Ð!k54-ö
GIEŒÛZgŠc*ìÔZq-z{ì�  ñ�Šƒ**¢zg~ì(

zg% ™äzZßVÐ“¨åGLßÆ%ZEwÆîg6,àYC�Ô6	t¬Š]ìÔ}ŠZwÔ#Z
Y,̂ƒÏX " ßZÅ.›åzx " z){ÔZzgQZyÆ»ƒäÆẐ7y%h+@*ìÂt9ìXÂŒV
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+B-ê
E
EGòÆ̧w

en³³³³³³³³Ä ßÍVÆZeYÆz‰ÜßZÅ.›åzxY,̂ƒ$ËìXZÏ§bZÑ³{zZ=],~˜�:
)2(  ]ÖÛÃ‚æÝe^›ØDŸÊnÛ^mŠjr†å]¦ÞŠ^áÚà]ÖfÏ^Ù!

F,À:nzxÅß!*ëìÔÎZñZyqzV~�ZK̈yŠz»0+ZgÐðh~ðh~
™Æ©8ìX

t!*]Åpgì	´)1áòz){äßZÑd-?ç
G
EZgÅŠzu}§jÐÌ&»43ý GGGÅ

ìX@*ët!*]¾qwU*"$ƒYCì	‰qÑ]~�ñ™ZxÅ„gZ]ÐßZÅ.›åzx
Æ�ZiU*"$ƒYìX
“¨åGLZYg{~nzxÅß»�Zi
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ßZÅ.›åzxƒäÅzzÐ“¨åGLZYg{Ì**Y,̂ƒ**ecÔpq~#Zzg¢zg]ÅzzÐß

: ZÅ.›åzxƒäÆ!*z�ŠZÐY,̂ŒÛZgŠc*ŠHìXOḉ)»‚ãò’k,�ÛâD�
)4( qç]‡]¦q^…éÚÄœá]ÖÏn^Œmªe^a^ÖÓçÞ`^enÄ]ÖÛÃ‚æÝWÖjÃ^ÚØ]Öß^Œ!

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)1(Z0

+B-ê
E
EGÔi+0‚',Z&)]079|(ÔZsZ°ZëÑb+Z−‡ëÔZÜÑ:ŠZgZ2[ZÑsòÔ)972B5(

Ûz]Ô - )2(Z0
+B-ê
E
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™Z>ØÃ»™äÆn»°ìX)zVÅY+$ÐZsx6,GYäzZáZ‹ZŸ]Ãú7
ZzgZyÃR¬ÝZzg™r#Šw,Ði™Zñ%Z7ÎZÑ]~sVz±VgxÔZsò
)]~¶»!*)̄áCìXë›âVÃtð™**¢zg~ì	Š*~ZZyÐic*Š{ËÚ
Zzg¼7ìXŠ*ZKÓxF,**izÚÔgZs#zjyÔâwzŠzª(ÔY{zºÆ!*z�ŠZZã
Šzª(Æ‚tˆZzg**‡.Þf™ÚìXZK̈yÅ‚J,‚!i0+Ï¾qw¦/gYñÏÔp
Z¤/ZZã»çVÐÅsƒ‰ZzgŠ+ZsxÅC{Ðò‰ÂˆÅi0+Ï»HƒÇ?-k[
ZzgŠvÎ̄zc*PÃgx6,”VÃŠ3äÆn�zi+-iZzg“¯ñYD�ZyÅF,KM
Zkîg6,ƒCì	”VÃ)Åg~îg6,Z,ZÖpc*Šƒä”��¬ZzgÑuÅ§sâi
�XZzgñ�Š{Šzg~âNZzgyÆ(,}Z�ÛZŠ”VÃ{ñl™ZäÆnZzgZy»Šw
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�äÆnñ!*bŠï�ptñ!*bÑÉZzg¬tzi+-Ð½ZƒZƒ@*ì&9x^
Š8ìXñ!*b¯y1‰Ü¢zg]ZEwGYMh�pCÙz‰ÜZzgyÆCÙ�ÛŠÆ0*kgx
¢zg~7ìX6,ZÇ+Æ**x6,â�Zya(VßgZƒV6,µYD�ZzgZ#çn‡1
Ð!*CÙƒY@*ìA$Zˆkƒ@*ì	tƒ̂ìXŠ*»Š2gì	ŠzuzVÆŠ!*]Ð
Ge’ÔZ#ëMñŠy"gZ{gz~Zzgñ!*bÆµZW,Z]ÃŠNg4-<4è

XGXGÂQZkÅ¢zg]
„HìX

�ZgD+ZŠÐvZzgXäÆn¢oZzgLÂxF,šMÅ¢zg]ìXa
¸VÃÇBÐ„è<ØÆÏˆkZzgËZg¯äÅ¢zg]ìX)~½¢zg~ì
pZZy»DZkÐic*Š{¢zg~ìXZkn½ÆŸ~Zy§hVÃZCc*YñÔ
˜VZZy»DÌ‡ìzŠZìgìX)~ExÆ%ZK̈yÅi0+Ï¦/g~ìZzgMÒ{Ì¦/g

Pgzi{pÙÆn  $ËìpŠzª(ZZyÆ%ZK̈yÅi0+ÏRÅx)Yâg(Å§bìX
Zzg»½ÅPe¤/-VÆ”wÅ{§ZZã»çVÐgz¤/ŠZã™**Š*zMy%]ŠzâVÆn

v0+{ìXŠ*z~i0+ÏÃ4Ð4¯äÅÃÒ™**Ô?¿ìpŠ*z~Ûz±ZzgŠ*
Åwm~ZÏ™)]ZZãÐõM™**�¿ìXZv¬\äZK̈yÅ#bz‹ŠÅJ-$
ZZy6,g¿ìXŠ*zMy%]ÅÇ»x!ZK̈yÃZÏz‰ÜqÝƒ$ËìZ#Zk»ŠwŠzª(
ZZãÐ_m,ƒZzgZkÆZqwè<ØZsxÅF,)ã™DƒXZZyÆ»çVZzgZyÆ

DÆnZLyzV~ÔÇƒV~Zzǵ¸V~xîg6,œ™äÅ¢zg]ìXZÐ
ZKi0+Ï»·Z7¯™ZkyZy}»x™äÅ¢zg]ìXZv¬Åö W…ZZã»çVÃ
7gZ™äÅÂ=«�ÛâñZzg"Š´ÐôpgÇX

ï'ï'ï
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)1( ÎŠ¼

Z¼z!5»45ë G
YEHZ†xÔñ!*b¯yÔZzgZÚ,M

¬gsÔ|Ô}¬]Zzg¼ÎZÑ]
� eZËw@g×ã

øg~gzi%{Åi0+Ï~ñ!*b̄y»ZEw¹(,|[ìXñ!*b̄yÃ:Üst	!*]
’AcZEwHY@*ìÉñ!*b¯yÅ].h+̂ªZ�ĝ¯yÆfg)ZÚ,MÌZEwH
Yg;ìX~ÞVÐá™MíÑí1á’ZzgÑÇZ74ZzgZÎ̄zc*PÃg'×zZœ

Å‰:&ëENÔI¶ÔS-N*uÔzZFZx$z){»ZEwÌ1áïìXeìñ!*b¯yÃ!*]
’AcZEwHYñc*ZÚ,MZEw™äcÔñ!*b¯y™g@Ãñ!*b¯yµVÐ¬
ñ!*b̄y�)»ge(qÝ™**7,@*ìXñ!*b̄y|VZLñ!*b,Mzgu`äcÓ#Ö
ÐZ†x»ÑáqÝ™C�ZzgQñ!*b™g@Ãñ!*bñ"5»4jè

EGGIEÅuzk½™C�X¬@
ÆZ†xM¨6,egÎZh@*:�-gzM],CÅ 5G R6,Z¤/ëZ°ZŠzÑgŠBÂM],C~

ÆZ†xÅ8ò6,‚hñb 5G Ó#Öä8ñ"5»4jè
EGGIEµVÐzßwG)1(X%̀*~

Zg[-gzÐic*Š{Ó#Öä8ñ"5»4jè
EGGIEµVÐzßwG)2(XŠ‹ÔZ&+c*~007~CÙu,»

Z†xšu½ã5452š/zgZ&++gz9~8xƒZ)3(XZ¤/ë0*ÎyÅ!*]™,ÂÍ1202~
äZ†xÅ8ò972�Z%OeZ°ª½ãà:Zg[0*Îãgz9~Å)4(X Ó#Ö

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

W],C (MTU) Z*fñ2)ßY-Eg; �

(1) Irish mobile operator spectrum auction, Dec 2022.Link: https://www.siliconrepublic.com/comms/ireland-5g-spectrum-band

-auction-comreg

(2) 5G Spectrum auction in Germany, 2019. Link: https://www.reuters.com/article/us-germany-telecoms-idUSKCN1TD27D 

(3) Department of Telecommunications, India, 2022. Link: https://dot.gov.in/sites/default/files/Provisional%20Result%20and%20

Frequency%20Assignment-Spectrum%20Auction%202022_0.pdf 

(4) PTA, 2021. Link: https://www.pta.gov.pk/en/media-center/single-media/press-release-100921 
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I n t e r n e t ZÏ§bÐZ¤/ZÚ,MÅ!*]ÅYñÂ¼|VZÚ,MŠzeB
Æn™g@ÐÁ3,cgì²ZkÆ!*W.Þ¼|V�	Ã$ Bandwidth  

&;5é NXMGO™C�Ôz{™g@Ðic*Š{3,c  ZÚ,MŠzeB  MávZEw™C�Zzgic*Š{
zßw™C�X

Auction Å8òªM¨ Spectrum ÎZwtaZƒ@*ì	Ó#ÖZ#Z†x
™CìÂtZ†xZÚµYVƒ@*ì?QZÓ‘SÏ7VZ†xÅZ©YV

ìÔÂHÓ#ÖZkƒZÅ8ò™Cì?Z¤/  ¢}é EMEM&  ZkZ†xÃƒZª  ÎC�?¬xMŠò
ƒZ7ÂQZk  Z†x  Ó#ÖZkƒZÅ8ò™CìÂtƒZÓ#Ö¹VÐy%h+Cì?Z¤/t

~ ¢}é EMEM  HtØ,  Z†xÅZÝ|Hì?HZkZ†xÃØzVÐ̈HYYì?
CÙz‰Üñ�ŠƒC�c*Ó#ÖZyØzVÃ¯CìZzgQZyñ!*b¯yµVÃ8x™Cì?Z#
t8ñ"5»4jè

EGGIE|VZâ¸g~76,ZkZ†x)ØzV(Ãy%h+C�ÂHz{™g@ÐZk
bÆúnœzßw™C��	ZyµVäÓ#ÖÃÑáÅt.è

ELQE~ZŠZGc*Qt8
ñ"5»4jè
EGGIE|VZLZy%ZY]7gZ™äc¬x™g@Ðbzßw™C�?Ó#ÖZ#

Ñ¦¬Hì?ªZkÅÑ¦ªHƒÏ?HtZ†xZÈy  Z†xÅ8ò™CìÂZk»
~ÑgƒÇZzgZkÅßƒÏ?c*ZkZ†x»ZYg{ƒÇ?HÓ#Ö»ZkZ†xÅy%h+z�Ûz|#™**
ZKfZ]~Šg„&ì?

 HëZ†xÅ8òÆ¿ÃZk6,úw™Mh�	‰Z¤/«g~uzŠ»¼z
o¬@d~˜izVÃZK«g~uzŠ~Ð¦/gäcÑá  Ëo~1áïìÂz{

Zzg:zßw™@*ìÂHZ†xÌZÏ§bÑgƒÇ?HÓ#Ö»t0*È~Î**	ÃðZyØzVÃ
2Z#Ãð8ñ"5»4jè

EGGIEvÓ#ÖÐZ†x»ÑáqÝ  ZEw7™YÔŠg„&ì?
6,Š}$Ëì? Lease ™CìÂHz{vZkZ†xÃMÐË.ç LGQE

»Zg1áŠì	‚g}›y&qzV~!*ëÑq-�ÔvkÔ0*ãÔ B —g0*u
ZzgMv~)1(X

ZÏ§jÐfñ™ZxZg1áŠ�ÛâD�	:Í]z){~�Çc*VÔvkÔZzgDg
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)jZ!:}ZÉ43ð EGqZsx»ÂÄy%h+z�Ûz|#Ô¢Ô™00
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ƒD�ZyÃŠY,̂7ìÔZzgƒZ~ZhD6,0+zVÅßÌY,̂7ìX‰Ó‘ZÏ
¿ÃDg™äÅZYi]Šî�TÆ0*kÓ#Ö»ZYi]**)ƒZzgtZYi]**)âàún
Æ$+!Šc*Y@*ìÔtÕZzg**Y,̂ì;YV	Zv¬\äCÙZq-cDgÃ'wHì;Å<å XEZËÃ
I™äZzgZYi]6,únqÝ™ä»Z(g:ƒÇX)1(

 ZqŠ"ìGILIg	Zzg�ñ™ZxÆZyZg1áŠZ]Åñ�ŠÏ~HÓ#Ö»Z†xŠ
 DgÆ¬~MñÇc*Zkug$Æ¬~MñÇT~MvÔ0*ãZzg8ð ENŠ¦zvkÃI—ZÝ

ŒÛZgŠc*ŠHì?Z#Ãð8ñ"5»4jè
EGGIEÅvZ†x»ÑáqÝ™áÏÂHz{™g@Ã�

½™CìHz{ZkZ†x»eg`™Cì� Airtime ñ!*b¯yÅuzkÔZÚ,MZzgZJN*ì
	ZkäÓ#ÖÃÑá:Åæ~ZŠZGc*z{™g@ÐZ¼!5»45ë G

YEHZ†xÅØ,aZ
(Opera t ing ™äÔñ"5»4jè

EGGIE,Mzgu»Âx9Z™äZzgŠvM6,&45ë GHEZy%ZY]
Åæ (Capital Expenditure CapEx) c*́4545ÿ GFGHZy%ZY] Expenses OpEx)

ÐZk»  Data Rate ~gì?ZÏ§jÐtZÚ,MŠzeBHƒCìZzgeðgf$
ZkÃZYg{  Hmì?HtZ†xZzgZÚ,MŠzeBZ+qìTÅy%h+z�Û|#ÅYnc*

 6,Šc*Yñ?ZJN*ìÅßƒCìc*ZYg{?HZCZJN*ìËŠzu}Ã�Ûz|#HYYì?
�Ûr³Zzg~CÙu,Hƒ@*ì?

¾nñ!*b¯yÔZÚ,MZzgØzVÆZkë{ÂxÐ0Zk§bÆŠ±V
ÎZÑ]�XÆ�Z!*]ÔÑ¦)bZzg̈&»43ý GGGÔØzVÆZkÂxÔñ!*b¯yÆ,M
zguÆ»xÆ§i»gZzgZÚ,MÆÂxÃK6,ņ̃sìX®ZZk*y~ëZy

(ß;.ç EGE»¬gsÔ|Zzg}¬]�ÛZë™gì�XëZy™D�	Zy1áYZvZy
Æ�Z!*]Zzg̈  ‚³z}¬]ÆzZãƒYäÆˆZy(ß;.ç EGEÐ0ÎZÑ]

ƒYñÏX  &»43ý GGG~œª(aZ

Zv¬\ÅZq-xÚZ¼z!5»45ë G
YEHZ†x

Zvg[Z+]ÅZk»Ñ]~Z+Z+?ñ�Š�	ZK̈yZ#QyÆ!*g}
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)1(jZ!:}ZÉ43ð EGqZsx»ÂÄy%h+z�Ûz|#Ô¢Ô™
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]¾æ INÐ_m,ƒY@*  ~Y}ìZzgQZK̈+MÅ>ðcZyzVÃZEw™@*ìÂZk»Šw
z{:Üst	ZvÆz�Š»‡bƒYñÇ  ìXZ¤/ÃðÌ"3yç EMEMEMZ»sZyzV»x@{™}Â

ÉZk6,ªÂVÆNhI^7,,Ð	Zv0*uXxŠg]Æâ´�XQZvg[Z+]
ä�?Z+¯ð�XÃCÙZK̈yäZEw™**ìÂZyzVÃzZ�ÛlZg~&;5é NXMGOÌ™Šc*
ìZzgQZyzV6,Zv0*uÃð:Ìzßw7�ÛâDX0*ã„ÅVwákÔCÙY0+ZgÅ

:Üst	&;5é NXMGO™Šc*É«gzVÐØ0*ãÃ  ¢zg]ìÔZv0*uäZkÃzZ�ÛlZg~
¸\Åßg]~ZhZ™!*ŠßVÆfg)0*ãÃÛ™Æi}ÆZ”V~',‚Šc*X
i}Æn0*ãÅzZ�ÛlZg&;5é NXMGO™Š~ÔNhzV6,',sÅßg]~0*ãÆfízVÃôp™Šc*Ô
MtKgzVÔ0+~Zzg**ßVÆfg)0*ãÃi}6,;Šc*X¾nÔŠgc*ƒVZzg«gzV»Zq-Z(

MgìX  CÙY0+ZgÃzZ�ÛlZg~  Âxð™Šc*	0*ãCÙ(ÔCÙz‰ÜÔ
Electromagnetic Zv0*uÅZ4zV~ÐZq-xÚZ¼z!5»45ë G

YEHZ†x
Ìì)5(XãCŠ~îg6,Z¼z!5»45ë G

YEHgi+cªÃƒVÆeªgfÃ Spectrum  

ÔEnergy Z¼z!5»45ë G
YEHZ†x¹Y@*ìXZyZ¼z!5»45ë G

YEHgi+cªÃƒV»ZÖgZ3,Y
Æfg)H Wavelength c*z-z̀)îÁñ`c*ØÅMð(  ÔFrequency �Ûr³

Y@*ì)6(X
The electromagnetic spectrum (EMS( is the general

name given to the known range of electromagnetic radiation.(7)

M‚yZÖp~ëtë�	ZkZ¼z!5»45ë G
YEHZ†x~ZZlxÅ�Ûr³Å

Ø,ƒC�ÔXÅS:]ZzgÌ]�Ûr³Æˆ[ÐZµZµƒC�ZzgZkzzÐ
ÆZZEw�XZkZ¼z!5»45ë G

YEHZ†xÃ�Ûr³Æˆ[  ZyØzV)Z�Ûr6V(
¹Y@*ì)8Ô9( Frequency Bands ÐZ”V~„HY@*ì&�Ûr³Š

 ZkZ¼z!5»45ë G
YEHZ†xÃQyÆ�Ûr³Æˆ[Ð‚]”V~„HYYì:

ÔUltra violet rays ZßZzZ3gm,  ÔX-rays ÔZogm, Gamma Rays Çâgm,
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

(5) Electromagnetic Spectrum, Britiannica. Accessed 25th Nov 2023. Link: https://www.britannica.com/science/electromagnetic-spectrum

(6) NASA, Imagine the University. Link: https://imagine.gsfc.nasa.gov/science/toolbox/emspectrum1.html

(7) COSMOS - The SAO Encyclopedia of Astronomy. Link: https://astronomy.swin.edu.au/cosmos/e/electromagnetic+spectrum

(8)  John S. Seybold, Introduction to RF Propagation, September 2005, John Wiley & Sons, Inc.

(9)  The Electromagnetic Radiation Spectrum.
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z-zi  ÔZzggi+- Microwaves ÔâMzz- Infra red ÔZÐZgi+ Visible Light gzÝ
XZ#Ð»Ñ]z�Š~MðìÔZ¼z!5»45ë G

YEHìiÔË:Ë^~ Radio waves

ñ�Š�X
tZ¼z!5»45ë G

YEHZ†x„ìTÅzzÐ…ÃM@*ìÔ*gzVÅgzÝÃMCì
ZzgZkÆ%i0+Ï‡ì:g{nXZ¼z!5»45ë G

YEHZ†xÔTÆ{ÛZvg[Z+]�ÔQy
ãCŠ~ZßßV~ÐZq-ìTÐt»Ñ]^g„ìX

Z¼z!5»45ë G
YEHZ†xZzgMzZiÆZ†x~�ÛtìªgzÝ�…ÃMCìc*ñ!*b

¯yÐ�Ø,{g`ƒC�Ôc*Zog}Å�Ø,�z{8ZƒC�MzZiÅØzV
 ÐXª˜VJ-MzZi»mìÂMzZiÃ̂™äcz*Å¢zg]7,CìªZ¤/zÃx

ƒÇÂMzZiÅØ,^:™ÃÏX²Z¼z!5»45ë G
YEHZ†xªZ¼z!5»45ë G

YEHØzV Vacuum 

Ã̂™äcËz*c*M!Å¢zg]7ìX
Electromagnetic waves do not require a medium to

propagate.This means that electromagnetic waves can travel

not only through air and solid materials, but also through the

vacuum of space. 

Âz;V6,ÌZ¼z!5»45ë G
YEHØ,™̂C�XZÏ§b  }Z#ëÜ~−YN

ÐZ¼z!5»45ë G
YEHØ,̂k¢asÐÌ¦/gYC�}ñ!*bÆWŠ-ZgzVÔèf$Zzg

ßìÆMg0*g¦/gYD�X
VLF and ELF radio waves can also penetrate water to

hundreds of meters depth, so they are used to communicate

with submerged submarines. 

Àòîg6,t¹Y@*ì	Z¼z!5»45ë G
YEHØ,0*ã~7̂™‰1Z4Z¼z!5»45ë G

YEH

ØzV~Ðz~ZsZpZzgZ~ZsZpÅ�Ûr³zZàØ,«gÅ(ZÇV~Ì™̂C
�ÔZÏzzÐ^ï ME÷+ªM$+ziVÅñ"5»4jè

EGGIEcZEwHY@*ìX
MzZiÆZ†xÅ!*]MðÂ‡gMÅ}.#Ö~Z‹m~ŠzzZu]ZzgZkÅ'×h+

)Yg~( ¬]Ì7ÅYNÏX
ï'ï'ï
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ZâÄZWZ1�ò»u#-ö GIZzg̈fzt
� ñÑ**·œ&Z1ZÒ`¡~

ZâxZWZ1�g¶ZvÅ,Ë¬gsÅZ`7ìÔW\»**x̂yÔzZ−»**x
U*"$ÔŠZŠZ»**xiz„öWZzgW\ÅRZ1�ìÔW\ÅzÑŠ]Í08ó~~ZzgzÃ]Í

~ìÔW\ZâxZÑ[Zzg7g~Z#ÖÆ
&BjèELZW�ÔZv¬àäW\Ã‘ÐêLÑ<Å  051ó~

{mûZzgÀ·ÑÜÐ
¨)bÆZ+ÑwzZ^oÅ"C{̧]«�Ûâð¶ÔOçZâÄâ´Ô†Zv0IguÔ
†Z°Ý0u~Zzgm,h+0;gzygÂZv‰·gZ[ÐW\Æ0°hÜ]»°ic*Š{

]Ö³³³ß³³³^Œ �g�ZzgZâÄ1áw)á°402|(g¶Zv»t]½"5é GESZyƒ&ÅF,)ã™@*ì:
)1( Âôn^ÙºÂ×o]eoußnËèÊo]ÖËÏä

}ZsòÅD+z+
¢ªî EGQZsòÆæó…ÈZzwW\„�ÔOçW\äŒÛWyzug$Ð̈)bÆ

Z^oÆaZ3ÿXLDÅe:gÁØg~‡ì�Ûâð¶ÔT~gziZ:ÅãCŠ6,ŒÛWyzug$Å
gzÝ~¨)b6,cÅYC¶Zzg¢oŠÑbÅãCŠ6,}ò‡ìKYDÔX¨
Z^¤]Zzg}+÷

J
ELcÃW\Æx1á¤/ŠZâx·0Œyã)á°981|(g¶ZväZK}.Z

)ª„oÔYìRÔYìLÔ§RÔ§LZzgic*ŠZ](z){ " ªCÙZ°zZ!îGG " ŠZŠ&6VÐ
Å̂~%A$™ÆQ!ï OGÆ‚t7H)2(X

¢ªî EGQâËÅD+z+Å«ÃÒÂZâx·g¶ZvÆ1á¤/ŠZ‡0ZÁZ]âË
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

YeÃgzµÔ¼qW!*ŠÔMy �

)1(*d$ZÑ�YzZB]ÉÕJâxZ‡z~:2B022Ôo:ŠZgZ^ZÅ›Ð.0îGGÔÛz]
ZÑiCÙ!îGG  )2(Z¶gZ!743ªî EGEG

ÉÒ{-,ç ‡GQM~Ôm:851Ôo:¬ÝZ^Ôz}ZIZ²ZtÉÓ½ðW,~Ôm:55Ôo:
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 Å̂~�ÛâðÔ�Zâxâ´)á°971|( ZZ]Ö³³Ûö³³‚æ$Þè]Ÿ‰³‚mèXX )á°212|(g¶Zvä
g¶ZvÆ·ĝè{~Ð¸ZzgZ7pŠZâxâ´g¶Zvä²ZtY™Zâx·0Œyã

ZvÐZ.Š}»tg{Šc*åÔZyÆˆQ†Z?x\B3ð MEy0GâË)á°042|(g¶Zv g¶
ZZ]Ö³Ûö³‚æ$Þè äZ‡0ZÁZ]g¶ZvÆùǺp[p[ºÅZzgZÐZK�§iâ:Â[

„è4ï XEL ZZ]Ö³Ûö‚æ$Þè]ÖÓf†pFXX Å̂~7HX!*¹¬xîg6,tìwHY@*ì	 ]ÖÓf†pFXX
ZZ]Ö³Ûö‚æ$Þè Æú ZZ]Ö³Ûö³‚æ$Þè]ÖÓf†pFXX â´Åƒ&Ð«Â[ìÔtŠg„&7ìÔÉ

}1áwÅD+z+pŠZâx·0ZŠgö1áw)á°402|(g¶Zv 3(X  ñ�Šì) ]Ÿ‰‚mèXX
ǢÐLLÂ[ZÑxóóz){Å̂~ƒðìÔ�	ug$~Zâxâ´g¶ZvÆZzg}~
Zâx·g¶ZvÆ{m1á¤/Š�)4(Zzg}UÃZâxZ£0Nm)á°142|(g¶ZvÐ¹

ˆJ-æó‡yHY@*g;ÔZÏzzÐ}UÆZßwÃð¹ic*Š{özŠ7�X
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:¼A~Šh+Z§ZÅ:ö XqÝ™ä»Zq-¿Óx ÞÛ^‡ôÊr†]æ…Â’†Òoµ^eß‚p
úizVÅ0*È~Æ‚Bú¯òZzg)Å0*È~ìX|]%̀k,0†ZvgèZvÅ�ÛâD�:

Å}.#Ö~q¢¸M\mZ?xäe0+Å§sÃZVð�aŠð,gZ] B ëÑ™*
»åXQ�Ûâc*:	?ßvZLg[ÃZÏ§bŠdÐ‰Zke0+ÃŠNgìƒÔZÐŠÚ~?Ã
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
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ËnÅÌŠ‰Ü:ƒÏÔ:Z¤/?ÐÎg`ÆƒqZzg¾z[Ð¬)òZzg)(ÅúizV
Æ7,"~Ã@*„:ƒnÂZ(¢zg™zX)1(

¼A~Šh+Z§ZÅ:ö X»Zq-fg= a³†ÎŠ³ÜÒ³1+³ß^aç7‰1]qjß^hV
kHƒVÐZA[ìX

äZg1áŠ�Ûâc*:ª#ÖÆŠy B ¦**Z1fgFg~gèZvÅÒy™D�	gÎwZv
Zv¬à&MŠñVÐ!*]7™}ÇÔ:ZyÅ§sgØÅó{ÐŠAÇX:ZyÃkHƒV
Ð0*u™}ÇZzgZyÆaŠgŠ**u±Z[ƒÇX

ä&!*gt�Ûâc*Â¦**Z1fggèZvÅä¹:',!*Šƒ‰ÔZzgvyÐŠzeg B M\
ä�Ûâc*:Zq-Â'VÐnÀZ\däzZÑÔŠzuZz{� B ƒ‰Ôz{Ãy�c*gÎwZv?M\

Zˆy™ÆZkÃ0äzZÑÔŠZÑKn3™ZCâw&zZÑX)2(
äZg1áŠ�Ûâc*:&nÆMŠñVÐ:ÂZv¬àgz¯ª#Ö B Zq-Zzg£x6,gÎwZv

¯x™}ÇÔ:Z70*u™}ÇZzg:ZyÅ§sŠAÇZzgZ7Šg**u±Z[ƒÇ:1hJiZãÔ
ÑN*!*Š1á{Zzg°™äzZÑÍX)3(

äZg1áŠ�Ûâc*†Zv0/gèZv¿Ð%̄¬%z~ì	& B Zq-Zzgug$~M\
MŠòZ,�XÅ§sZv¬àª#ÖÆŠy)gØÅÃÐ(7ŠAÇXZLzZ−+Å
**�Ûâã™äzZÑÔxÑZ[ÅWzZÑZzgZKŠ~ƒðq6,ZˆyŒäzZÑX)5(

Šh+Z§ZÞ»Zq-fg= ]Ö×äiÃ^Öo‰1Ú¡Î^l]æ…7m‚]…Òo2^akV
Zv¬àÐ5‡]»ØtZzgZkÆŠh+ZgÅe>ØìX|]„Š{0™#ÖgèZvÅÐ

ä�Ûâc*:�¿ZvÐYÃI™@*ìÔZvÌZkÐYÃI™@* B gzZe$ì	gÎwZv
ìZzg�ZvÐYÃI7™@*ìZvÌZkÐYÃI7™@*X|]¬ÈgèZv�c*

ä�Ûâc*	 B Å‰ZizZ`ä²nH	%**ÂëÌ7I™D?ÂÑZ™x B ÑZ™x
ZvÆYÐñ]%ZŠ7ìÉ!*]tì	ZZ0+ZgMŠòÃZ#ñ]MCì�ZÐZvÅ
pÛŠ~ZzgZkÆŒVZkÅ³]ÅpŸ~Š~YCìXZkz‰ÜñðÃÃðqZkÐic*Š{
³m,7ƒC�ZkÆMÐ)ZvÐ5‡]ZzgZkÅgŸZzg¼AÆ”wÆn(ƒCìÔ
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
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Zknz{ZvÐ5‡]»pZéqƒY@*ìZzgZvÌZkÅ5‡]ÃI™@*ìZzgZ#»�Û
Åñ]»z‰ÜŒÛd$M@*ìÂZÐZvÆ±Z[ZzgZkÅwZÅtKg]Š~YCìÔZkz‰ÜÃð
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Zâx%̀Yãò�ÛâD�	ZˆyÐ%ZŠz{¿ì�Š*~‡.Þ°pƒZzgMy%]~
!*)̄Z%̀zNZ[ƒX)2(

Æ�ÛâyÆ_.Zˆy„Š]Å B Ñ™* ]uŠ³^áÒoq^ÚÄiÃ†mÌV
Zkqª(»**xìÔT~È}ÃŠh+ZgZÞÅª‚ƒYñc*ÁZiÁZkÆŠw~t
Zˆk„Y¦/+ƒYñ	Zk»g[ZÐŠNg;ìXZˆy™äzZßVÐZv›™@*ìX

æ]uŠôßç]ô]á]Ö×ämvôg]ÖÛvŠôßônà Zv¬àŒÛMy~ZLñðÈzVÐ�Ûâ@*ì:
?Zˆy™zÔ"—ZvZˆy™äzZßVÐ›™@*ìX)3(
Zˆy™äzZßVÆn¼AZzgŠh+Z§ZÅ:ö XìX
Zv¬àäŒÛMy™*~Zg1áŠ�Ûâc*:MVäZˆyHÔZyÆn÷ª@F,+
$+!ìZzgZk6,ZŸ†ÌƒÇX)4(

äZkMe$Å‚~Zg1áŠ�Ûâc*	÷Â¼AìZzgZŸ†Zv¬à»Šh+Zg B Ñ™*
ìXZv¬\ÅgzZe$Zzgic*g]ZZyzZáNÆnZŸ°îg6,‚ƒÏX6	¦**

ä�Ûâc*:Z#Z3ÿXL¼A¼A~ŠZ4ƒVÐ B t;3ï XGEgèZvÅÐgzZe$ì	gÎwZv
ÂZvnguz¬à�ÛâñÇ:»Ãðqec�~»'×h+«™zV?z{}Ð:HÂä
øg}n}gz×7K?HÂä…¼A~ŠZ47HZzgMvÐ�]7Š~?

ä�Ûâc*: B M\
QZv¬à6,Š{UŠ}ÇÂZ7ÃðqZ+«7ƒÏ�Z7ZLg[³zVÆŠh+Zg

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³
)2(ZÅ3�ç

G
d]ÉÑ?çEYãÔm:19 )1(9Z‡g~:7056

)4(Îg{-÷62 )3(Îg>ZÂ>:591
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>)1( Öô×„ômà]uŠßç]]ÖvŠßoæ‡ôm^Z ätMe$7,S: B Ðic*Š{8[ƒÔQM\
XßÍVäZˆyHÔZyÆn@F,+$+!ìZzgZk6,ZŸ†ÌƒÇX)'×h+c*ZŸ†
Ðg[¬à»Šh+Zg%ZŠì()2(

ZˆyÆ0Mc*]™Z̀zgZqŠg$Ig	~̈gz„ ]uŠ^áÒ^æ‰nÄ7]ñ†åV
™äÐt!*]p[zZãƒYCì	Zˆy»tŠZ],{ZÚzWì	Zk~ZK̈y»ZCÑ
Zk»yZ:ZkÆģŠZgZŒÛ!*YÔZK̈ãçÑ{ƒ&ŠZ4�XZk~uz„&zZ−+Æ‚B
ZˆyÔ{z0+»ç-VÆ‚BZˆyÔç-V»{z0+Æ‚BZˆyÔ@VÆ‚BZˆyÔ
çîZVÔ)WÔZzgBVÆ‚BZˆyÔätÆ‚BZˆyÔâ™zVZzg{ŠñVÐZˆy
ZzgQ¬xZK̈âVÐZˆy1áï�X

c*Šgì	Zq-›yÅ7g~i0+Ï„Š]ìÔñðÅZq-Zq-w•'„Š]ìÔZk»
Z3ÔÎÔÎ**ÔYkHÔ»Ô»x™**ƒ&„Š]~1áïƒ@*ìÔÍc*	Zy‚g~»V~Zˆy
»¿Š4ìX

Š¬ì	Zv¬àª#ÖÆŠyëƒ&ÃZCŠh+Zg‚�ÛâñX
)M}c*g[Z°=(

ï'ï'ï
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ŠZgZ‰xz�Š-È»¬zyù™,?
!*ãŠZgZ‰xŠ-ÈÁZÑsxZÑâx·‡ÌZÜâÂ~Šku{äZŠZg{ÅF,¹Æa�Zßw

zäG�Zy„~ÐZq-tì	ŠZgZ‰xÃÂÀZZvZzgúZòP}Ð`c*YñZzgZkÆ
a{mîg6,¾d$¡Å§sg�qHYñXZka�ZIí|Z]ŠZgZ‰xz�Š-ÈÃZL
Š]Ôi2>Zzgœ‡]ÅģxZg‚w™**eT�ZyÐŠgpZ„&ì	:

ZLòV~ãƒñẐY™Zx)XÆ0*kŠZgZ‰xz�Š-È»Ù!»geƒ(Ã
ģâ]Š}™g¦qÝ™BX*WgegÔegZÅc*sBÆfg=ZKģâ]',Z{gZ„&Zg‚w™Mh
�Xzß1!Æˆg¦Zg‚w™Š~YñÏXZ¤/',Z{gZ„&JZ»z.$~g¶¦™D�Â
&+g=Z~éi™Š,@*	ZkÅ¤&™Æg¦Zg‚w™Š~YñX

Æ�ZåLÐI�X 80-G ŠZgZ‰xz�Š-ÈÆP{ŠyÇy ÞçHV
iÛ^Ý]Ò^¨Þ9‹ÒoiË’n¡l

ŠZgZ‰xz�Š-ÈÆ™.$Z»ƒÛ-2JWsZ&+c*ÔZ&½mø GJZzgZÝÔe~ÔZpÔ
ÏJ~�ÔXÅ¬]Šg`fs�:

UNION BANK OF INDIA

(1) ACCOUNT TITLE : DARUL ULOOM WAQF 

   ACCOUNT NUMBER : 372901010014039

   BANK : UNION BANK OF INDIA (DEOBAND BR)

 SWIFT CODE : UBININ BBMRT

   IFSC CODE : 537292

AXIS BANK

(2) ACCOUNT TITLE : DARUL ULOOM WAQF

   ACCOUNT NUMBER : 915010029212886

   BANK : AXIS BANK (DEOBAND BR)

   SWIFT CODE : AXISINBB

   IFSC CODE : UTIB0002426

HDFC BANK

(3) ACCOUNT TITLE : DARUL ULOOM WAQF

   ACCOUNT NUMBER : 50200002786907

   BANK : HDFC BANK (DEOBAND BR)

   SWIFT CODE : HDFC INBB

   IFSC CODE : HDFC0001974

…]e_äÒ1Ön1
Maulana Mohammad Sufyan Qasmi

Mohtamim Darul Uloom Waqf Deoband

Near Eidgah, Darul Uloom Waqf Road

Distt. Saharanpur U.P. INDIA Pin-247554

� Ph: +91 8439512767

      +91 8439412767
Email: rector@dud.edu.in

Website:www.dud.edu.in
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