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ŒÛZgŠc*ÔæÜ=pWzg~Æˆƒ&Ðª»xKÅãCŠǵåX¸:Lì�›yZKCÙ

Â~ƒ&Ð¬Zq-K¯ä»³x™D�YèŠvèZ<ØÆ',ÜsZsx~K

Üs„Š]Ç{7É›âV»(ÏÔ�YÔpDZzg�R%œ/g;ì�KÃZq-ZqÐi~�áy
«™@*ìX$+¬ÐW`KÅz{w!*¹7g„ZzgZÐÜs„Š]Ç{¯Šc*ŠHX

äŠ*ÃZq-!*Ç*çÑ{Šc*TÅãCŠLL>ð6,ZÜZgZzg',Zð» B gÎwZv
ZLwóóåpçÑ}Ã‡ây»0*‡Zg¯äÆn̂Zzg‚Å¢zg]ƒCìTÅ

Ã³µU*6ÆĈkƒðX²1VÆ'×Z`~ZÙò_./åTÆ B ¢zg]W\
:L(±Šg±Yg~gS‰XÕ»gŠ¿ic*Š{”h+ƒ@*ì�ZKn„6,Èƒ@*ìXZk
n¢zg~å�ZkgŠ¿Å;]Ð̧x»!*CÙïÑYñXW\ÅZk(Ï�YZzgçÑC
µF,m�Âx»ZW,…ÜÄgZ”{É(,~uJ-ˆÆZŠzZg~ÌÃW@*ìX¸:Lì
�l~Z•ðqÑ]~ÌÏgZVäÅZYi]7Š~ˆX

ä!*g{úÒzVÃ?m,™ä»¬Šc*Íc*W\äCÙ B ³µU*6ǢgUŴ\
Zq-ÃZKgZñÅWiZŠ~Š~ZzgZkgZñÆZÖg»7gZñµÁe$�Ûâc*ZzggZñ¬)ÅWiZŠ~»
ZßwŠ*ÃŠc*�ŠgZÝZK̈ã@*gõ»ªWñ�ZN!¿åXtÜs!*g{<V»ZN[7å�
ZLZLDbÆœgZzgõƒ¸Éw(ÏF,šMÅZ’Z¶X7̧ÉµU*6~úgÂVÃ
gZñŠ¶»hÌ«!*gtHŠHXŒVt!*]‡gMÅŠpÆnCŠ~Yñ�**x.Š

-g\~5191Y~eúgu~«!*gúgÂVÃzz^»hŠc*ŠHåÔ&‚w F,¹c*C
ˆ8191Y~',¤6äÜsZyúgÂVÃthŠc*åXÅ/03‚wƒZzgz{™r#YZ+ZŠ

äZkgzi6 B Íc*gÎwZv ƒV²Z%MÅúgÂVÃth62Z~0291YÃqÝƒZ‰
ÇÔ5�d$Zzg6ÕyÅãCŠg¿&Š*äœ-VˆŠgc*ÄHXtŠgZÝ(ÏF,šM¶
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Å@Zc*]Æ³gTp̧W\eT¸�W\ B Yèô/™ZxñCÙçA~gÎwZv
ÆÌ̂ô/ñÃ„7ÉZ#ÖÃªŠ]™ã¶@*�z{ZkŠ*~WiZŠZ:(ÏŸ™ÃX

Åó{¶Ẍg�Ûâ�Â'%̀+ZzgZ»g B çÑ}Å(ÏZzgçÑCCÙU6,W\
~ñZ{]âqZK̈ãÆnZq-!*Ç*ZzgÐŠ/åTÅVw:âè~QìZzg:„
ZkÆË̂äŠ/HXW\ä|]Z÷0âñ́Æky~Ö™'%̀+ZzgZ»g~09
gZWÆŠgxyñZ{]Ægº‡ìGX~54%ŠZzg54úg'‰XZk§bW\åä
'%̀+XÅ®ZŠ0*õÎ¶Z7Z»gÆ‚BZk§bÐ%1o�ÛâŠc*å‰z{q¸ðÇ
ƒVXô/Å™Ô¡]»Z0+Zi{Zk!*]ÐÎc*YYì�tñZ{]c*¸ðÈ~Zy6,ð8

7ˆ&ZrVä!*Šw**pZ3JwHƒÉËZq-Z»g~äÌZk6,Z‹Zn7HZzg
lÙZÐJwHXZk~W\åäZq-Zzgq»ZoZx�Ûâc*�|]ih+0qgXñ�Zq-ÝxZ̧y
ÅñZ{]|]Ú{ñÐÅ�ŒÛ÷ÆZq-Za\ÐZ̧knZq-uŠZgZzgÝx~¸ð
È~™Æ)zZ]»�xZ#ÖÃŠc*X

W\Zòp̧ZkŠ*Ãª’k,~Š2gŠc*T~‡âãi!*yZzgõzg{Æñ].gÎw
�X¸:Lì�Z%MÅ4*Ãg^~˜VZy@*g]−VÆ**x+{ B Zv

»ZÌ¤/ZòÌ�áïìXZk B �MVäŠ*Ã’k,~Š2gŠØZy~»[gÎwZv
Š2g~ZOxÓ#Öß1VÆZ(gZ]Zzg©]Ôgc*„&ÅuzŠÔkBzZðÆ)bZzg
¸ZZ+Ôâ1]ZzgúgÂVZzgÝñVÆD‰ñç¬]»Zq©HŠHX7̧É›âVZzg

äØgò»Âx B ·Š-VÆ!*bgzZ*Ð0ÌZ©â]Zk~ÃWD�XgÎwZv
‡ì�Ûâc*TÅZsx~)©àZÌìX$+¬ÐW`›yZkŠ2g6,¿ÂH™D

Æ4,Šq-ô/ñÅgZñÅ)©àZÌ¶©�ZfZy B pŠZkÐ**WÙ�XgÎwZv
‰
&;-

ê
XG!*�y„Š]»Z%̀ZÌ|]†Zv0ih+ñÆpZ[ÆË~ƒZTÅ@*G|]/ñ
Æz,„pZ[ÐƒðXkB$+gZzgZuÆñµ6,ÌW\äô/Ætg}Æˆ„
ZŠZâ]G¸XˆÆZŠzZg~Z#ZkÅZÌÁƒ̂ÂZâxZ1�òäZL}ÅãCŠØgò
6,g¿ZzgZq-<LÃi0+{HXW`ZÎÒt~ÐŠzg~Æ:LZ#ÖZe~ÃWCì»lÃð%Š

ÆîŠx6,̀nX B hZ(aZƒ�Zq-!*gQZ#ÖÃgÎwZv
ï'ï'ï
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(2) ÎŠ¼

³Z**]Æ£tZzgZ©x
� ñÑ**Zâ-$Z‡Š

ØtÆnç**uYâgzVÃ!*0+|™ǵ
W`À‰ßvZLØtÆnç**uYâgzVÃ{™Ægnp�ZzgZkÐŠw

Ð™D�ÔZz6,Å¬]Ã‚tg3YñÂZkÅZYi]7¥xƒCìÔZkn�š
zzZzgšËY,̂Zzgoƒ&ÅÆYâgzVÃ{™**ZkÃ±Z[ŠbìTÐug$~I

Ê³¬ái³Ã„mg]Övnç]áe¡ Z0øxä–ì: )1( Þ`³oÂ³àiÃ„mg]Övnç]á HŠHì
ZkÆ‚BZk§bÆYâgÃ{~gpp~Zq-ŠzuZ )2( Ê³^ñ³‚éÚÛ^mrg]Ÿuj†]‡Âßä

@{Ìì�Z¤/Lz{YâgZL{ÐòŠHÂ¹ÐZK̈ãYâV»vyƒYìÔÍc*t
ìÔ Y ¿ZLW\Ãh•'~eZ%ÆáZŠsìQZk~7,z±VÃÌ1(Að FX™

Zkn�ZkÆ7,zÏZLW\~pszŠcCk™,ÐÔØ7“'tç**uYâgë
ßÍVÃvy(Að FX™Š}ÔZknZknÆYâgÃ{~gppÅZYi]7ƒ$ËìX

YâgzV6,zpŠ!*]
YâgzV6,zpŠ!*]»¬xªìZzgZkÅZßg'Zkz‰ÜgZò�‰

YâgzV6,W6,c»Š/HY@*ìZ#�‰YâgzV6,ŠzZƒV»Š/HY@*ìÔ¬YâgÃ
"ƒlHY@*ìc*Zk~Z,%̀Z�ŠZ4GYD��Fg~aZ™,QZkŠzZ»Zk6,
Š/HY@*ìt¿Šg„&ìc*7?¬ŒVPZßàZzg�~!*'f™ÅYC�TÅ
gzÝ~ZkXÃ'Zzgi™**W‚yƒÇX
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

Z*fŠZgZ‰xz�Š-È �

)2(Z0ZÅ:)é XxÔ¾wZ−+ÔìZ;k,ÔŠZgZËÔ9B594 )1(5Z‡g~Ô%‡>ZV†@ÔŠZgZËÛz]2002YÔ6B9912
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«ãCŠ~!*]tìZsxäYâgzVÃšzzO™äZkÃ1Š¶ÐIH
ìÔZ¤/9¾nƒ�Ñ<ÆŒVxìÂQYâgÃO™**ÌY,̂ìZzgZkÃ1ŠbÌ

æÊ³oa³„]&ŸÖèæ]•³vèÂ³×³o]ái³Ã³„m³g]Ö³vn³ç]áe¡‰fgÚÃ’nè Šg„&ìX
)1( iŠjçqg]ÖÃÏ^h

Šzu~!*]:tì�Ñ<ÈzVÆo«ZzgŠ«¢‡ÆZßw6,‡ììTq»
Zv¬\ä…¬Šc*ìZk~øg~ÅzZhìZzgTqÐZv¬\ä…IH

ìZk~øg}¢‡zZh�XrÔÆe~´)�á?ä(,~�{cÅì�Ì
rÔŠEt�z{Z,7��Zk~ÜsÈzVÆrÔ„zZhƒVÔÉZkÆ‚B
¢‡Zzg‚;ÌzZh�ÔZÏ§bÃðZ(@{7ìT~ÜsYŠƒÔÉZkÐ
¼rÔZzgíÌa%}ƒñƒD�ÔZknÑ<¸(̈ZzgZÒe$»Z±g™CìT
~œic*Š{ìz{rÔÆ¬~ìZzgT~vyic*Š{ìz{¢‡Æ¬~ìÔŒÛWy

³0†Z?x )3( ÐZkZßw6,gzÝ7,Cì )2( æ1$³Û`³^œÒf³†ÚàÞËÃ`Û^ ™*ÅWe$
äZÏK~–ì�Z¤/rÔZzg¢‡»Z½qƒYñZzg¢‡Ð“ƒñrÔ»
”weƒA$ÂrÔÃqÝ™1YñÇÔpZ¤/¢‡ÐÈe:ƒÂŠ¬YñÇ�
@{ÔÅÐ(,Zìc*gN*?Z¤/@{rÔÐ(,ZìÂZ+ßg]~@{Åg¬e$

pZ¤/Å &…œ]Ö³Û³Ë³^‰³‚]æÖ³oÚàq×g]ÖÛß^ÊÄ ™DƒñZkÃF,u™Šc*YñÔ
)4( Ô@{Ð(,ZìÂZ+ßg]~@{Æ‚B‚BÅÃqÝ™1YñÇX

]*Öø³³Üû Š~‡.ÞÂzZ%tì�Zv¬\ä7g~»Ñ]ÃZK̈âVÆn’™Šc*ì
iø³†øæû]]*á$]Ö³×$³äø‰ø³í$†øÖøÓöÜÚ$^Êôoû]ÖŠ$Ûø^æø]lôæøÚø^Êôoû]Ÿû*…ûšôæø]*‰ûføÈøÂø×ønûûÓöÜûÞôÃøÛøäö¾ø^aô†øé÷

Íc*Zv¬\ä7g~»Ñ]ÃZK̈âV»{Šx¯Šc*ìT~³Z**]ÌŠZ4 )5( æøeø³³³³^›ô³ßøè÷ó
�Ô:YâgZK̈yÆo«ZzgZkÆgZs#g‚ãÆnaZG‰�Ô¸zzìZK̈y
Æ3äÆnYâgzVÃO™**ÔÎZg~Zzg',Š!*g~ÆnZkÃ1ŠbŠg„&ìX

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(ZÂ>:912 )1(�áfàÔZ£0†Z+m,ÔZÑŠ[ZÉ43ð EE~ŠZgZH†ÔÛz]Ôm:34
)3(Z�?ÔZ',Z�0ñÏÔZ>ZN]ÔŠZgZ0Ay7991YÔ2B44

)5(%y:02 )4(³0†Z?xÔ̧Z°ZÑ©x°rÔZÑ**xÔ$»40î GEGZÅŒ45éGE]ZÑiCÙt1991YÔ1B89
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Zk�~!*ÂVÃ‚tgÄ™ê™**W‚yì�ZK̈ã}.#ÖÆnYâgzV6,
zpg^aY,̂ìÔ´)�á?äf™Hì£œÑ<0*õ�:¡ÑÔ¡=Ô¡
±Ô¡Š+Ô¡âwTÃ¢zgc*]K¹Y@*ìZzgXÅg¬e$Óx–V~ÅYC

YâgzV6,zpg^a™ä~¡ÑÔ=Zzg±ÐVÅg¬e$ìÔZkn� )1( ì
Z¤/¬ŠzZƒV»Š/7HZzgZK̈yÃîŠc*ŠHÂZk~ZK̈yÆYyZzg=ŠzâVŸùƒä
»ç{ìZzgzpŠ!*]:ƒäÅzz¬ÐFg~»´`¥x7HYnÇZzg(,~
(,~z!*ðFg~aZƒVÏÂZkz‰ÜZkÆ´`Å−7ƒÏTÐ±ÆŸùƒä»
Z0+6ìÔZknYâgzV6,zpŠ!*]ÅZYi]ƒãe’X

¸Z°¢§;0î
EGXG~Z¤/̈gHYñÂÌZkÅZYi]¥xƒCì†‡°{ì:

Zzg¡±ÔÑZzg=¢zc*]~ÐZzgYâgzVÃ1 ]Ö³–³†æ…m³^lifnÄ]ÖÛv¿ç…]l

Šb#gZ]~ìÔ®Z¢zg]ÅzzÐt#gY,̂ƒYñÇÔZkÆ´z{Šg`fşZ°Ð
mj³v³Û³Ø]Ö³–³†…]Ö³í^”Ö‚ÊÄ]Ö–†…]ÖÃ^Ý(1ƒ]iÃ^…•k ÌZk»�Zi¥xƒ@*ì

ÚËŠ‚i^á…æÂo]Â¿Û`^•†…]e^…iÓ^heªìË`Û^ó
¾qwYâgzV6,zpg^`tY,̂ì;Z%¢zg~ì�PqzVÅg¬e$Å

Yñ:)1(YâgzVÃšzz1:Š~Yñ)2(YâgzV6,zpg^azZª¢zg]ƒ
g^aZK̈yÆh~Æƒµ:ƒ)4(¢zg]Æe~‡°{ì�”g )3(tzp

¢zg]ZEwÅYñZkÃÌŒVÅpg3Yñ)5(˜VJ-ƒnZyYâgzV6,g^aH
YñÔXÃO™**Y,̂ìc*ZyYâgzV6,�ZK̈ão«ÆnZEw7ƒD�ÔpZ¤/Ãð
eg{:ƒÂQâÃwZÍZzg�YâgZK̈yÆn‡.ÞZØqZyÐÌZ.Š{HYYìX

ŠzZƒVÆni0+{YâgÃ"ƒl™**
‰%ûi0+{YâgÃ"ƒl™ÆZk»Ãð�ïw1Y@*ìc*Yâg~ÃðW!gÄ

Šc*Y@*ìTÐYâgÃÎZz‡]1ÌƒCì;âIÅ,Ã‚tg3YñÂZkÆ
°x�ZiÅÃðzz7ìÔ�YäYâgÆZ¡IYÐ´`™äÅZYi]Š~ìÔëzòyt

)2( ŸeªŒe^Öj‚æ]pe^ÖÃ¿Ü1ƒ]Ò^áÂ¿ÜR^éœæeÃn†ó ~ì:
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(ëzòytÔ5B453 )1(Z�?ÔZ>ZN]X2B02
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YâgzV Z%¢zg~ì'wZzg0*uYâgzVÆË�Ð´`HYñXwZxZzg**0*u
ÂQZkÅÌRöìÔ Ð7ÔZÑt�wZxYâgÐ´`Æ´z{ÃðŠzuZgZ3!*¹:g{Yñ

Zkn�ZK̈ãYyÅ™«¢zgc*]~ÐìT»D¢zg~ìZzgZkÆnYâgÅ
YyÌàY$ËìÂZkÆŸÃ!*¹gÄ™ZkÆË�ÐÃZ+{ZV**$+gzZz\Y,̂ƒÇX

DgÅ‡âã0*È~
‰YâgzVÅh»ƒg„�ÔYâgZK̈ãœÆ‚B‚Bâj1]ÃZK̈yÆ

ñZ¬¯ä~¸W,™ŠZgZŠZ™D�ZyYâgzV»»ƒY**âj1]Æn¹vyŠ{
ìÔZknÓ#ÖZk§bÆYâgÆDg6,0*È~¬Z+™ŠîìÔZÏ§b‰YâgzV
ÃÓ#Ö̧òYâgŒÛZgŠ}ŠîìTÃDg™**Zzgf%™**IìZzgt̃ÆÑ¦îg6,zZZ#
ZÅ™)ÿìÔZkn�Óä¸Z2Z¤/Ñ<ÆÜsƒVÂZkÅcz~Šg„&7ìÔp

Ó#ÖÆz{̧Z2�IbZñgÐmgnpƒVZk6,¿™**zZZ#ìÔ{m™Z#�Zk
˜Æ»m£tZK̈ãÐƒZzgZkÐÓxZK̈âV»œ0ƒÂZk‡âyÅZÌZzg(,|
YCìÔÓ#ÖXYâgzVÃDg™äÐI™CìZy»Dg™**ÃðzZZ#Zzg¢zg~q

X 7ìÔÉIbìZzgIb»ñV~Óä̧Z2Åg¬e$¢zg~ì
›³^Âè]¦Ú³^ÝÊ³oÆn³†]Ö³Û³Ã³’nèæ]qfèÊ³×çœÚ†e’çÝ ´)�áò˜�:

?i¢ã™r#ä–ì:LL�Y™Zxä–ì�Z¤/ZzàZÑ%t¬Yg~™Š} )1( æq³g
�ßÍVÆny%1i{3**IìÂZ[g¬c*Æny%1i{3**wZxƒYñÇÆªz{tZ©x

?úŠZd™r#˜�:LLg¬c*ÆCÙ ÛŠÃZKÓ#ÖÆ )2( ¬xÅÆ�Yg~™,óó
CÙY,̂‡âyÅ0*È~ÑixìÜszgi~™**%̀xìTÐ³]ZzgYyÃç{ìTÅ

)3( ™«¢zg~ìóó
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)1(�áòÔgŠZ
Å+B5é

GgÔ8B811

)2(i¢ãÔ].h+çÙ)bÔZsx]D8002YÔ1B781
)3(?ÔúŠZdÔ{q„ÔëzòúŠtÔ„
ZÑsxŠ-È8002YÔ4B075
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LL¶y6,0+{óó»Dg™**
Ó#ÖÍ]~DgÐI™CìZzg‰1zVZzg*V6,�ñÌÆÒpÐ

6,0+}WD�XÃLL¶y6,0+{óó¹Y@*ìZkÃDg™äÐI™CìZk6,Ì¿™**
Ñ¬zZZ#ìÔZkn�Ó#ÖÆ‡âyÅg¬e$Ib»ñV~zZZ#ìZzgg¬e$:

Ÿ ™äÅßg]~ZK̈yÅYyç{~7,YCìZzgYyÃç{~eZÜY,̂7ì
Zzg‰%û±‡âyÅÜszgi~ÅzzÐZK̈yÃfª( )1( i³×³Ï³ç]e³ªm‚mÓÜ1Öo]Öj`×Óè

Ÿm³ßfÇo zgÎZð»‚o™**7,@*ìZ#�ZLW\Ãf?™**Šg„&7ìÔug$~ì:
Zq-Zë!*]tÌì��YäIq]Zzg$BZñg~©x )2( Ö³×³Û©Úàœám„ÙÞËŠäó

Zy¥%]ÅgzÝ~ )3( z‰ÜÅZ¤®)ÃzZZ#ŒÛZgŠc*ìZzgZyÆÜs™**JkH{ì
Óä̧Z2Ãt™**¢zg~ìX

 Û‘zZgZ:ëW°ÆnºmYâgf%:™**
Z¤/›yA¥çÑ{~gTƒVZzgs~
`»Zq-zƒVz;VZ¤/Ãð¤/z{

{mYâgÃqŠZzglkâ}ƒZ¤/ZkÃf%HYñÂZkÐZyÅŠwWiZŠ~ƒCìÔ Û‘
zZgZ:ëW°OW,ƒCìc*Ó#ÖäZkÃf%™äÅ0*È~¬Z+™Š~ìÂZke~

]Ö³ÛŠ×Ü ›âVÃZkYâg»f%F,u™Šbe’ÔZsxäËÃ1àäÐIHì
Z#�µZ£Å )µZ£Ôµ†Zv0/zÔug$�:5156( Úà‰×Ü]ÖÛŠ×ÛçáÚàÖŠ^Þäæm‚åó

)ug$�:6807( ÌìX Úà‰×Ü]Öß^Œ „‰gzZe$~

s~
`~ZkYâgÃf%™**W3Z_OgZzg�»!*)̄ƒÇÔ Û‘zZgZ:YŠZ]¿1
ÆZk**]�T~YâV»ÌvyìªCÙìZ+ßg]~Zk¿ÅùZYi]Š~Y$Ë
ì?™r#‚1~äqŠZy!*ƒÏîÃ',Z>:ìÆK~Zq-Zßw–ì�Z¤/Ãð(»x

æÊn³³ä&Ön³Ø]á]Ö_^Âè : CÅ§sáYäzZÑƒÂZk(»x»F,u™**ÌzZZ#ì
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(F,è~ÑpÔug$�:4522 )1(ZÂ{:591
)3($+ZùZÅ{5éEùÔŠZgZ^ZÅ›Ð.0îGÛz]7B001
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)1( ]ƒ]]&l1ÖoÚÃ’nè…]qvèæqgi†Ò`^ŸáÚ^m©&p1Öo]ÖZ†R†ó
Šzu~qtì�Z#Ó#ÖäZk6,0*È~¬Z+™Š~ìÂÓä‡âyÅg¬e$Ì

¢zg~ìÔYV�ZkÅÜszgi~ZLW\Ã¤~eZÜì6�âI~ZkÅ
¥ô¦/g_ìÔZ%ŒVZkÅzŸs#¢zg~ìZ¤/z{'wYâgìÂ›âVÃZkÆ
'wƒä»ZNŠǵzZZ#ìZzgZ¤/ÃðÜs‡âyZkYâgÃf%™Š}ÂZkYâg»3**
ZzgZk»Í“&y%h+**Y,̂ìÔZkn�°$©pî EEz{'wYâgìX

z!*ðZ%ZnÅgzuåxÆnYâgzV»O™**
z){WñŠyZk§bÅFgc*VaZƒCgS (Bird Flue) z!*ð¼~Z%Zn‰

�T~(,}eä6,YâgzVÃâgŠc*Y@*ìÔ{m™%2VÃâgäÆzZu]!*g!*g7
WD�ÔÑ¦îg6,ZyYâgzV»âg**Y,̂ZzgŠg„&ìÔZkn�ZK̈yÆ¡ÑZzg¡±Å
g¬e$ic*Š{¢zg~ìÔZ¤/ZyYâgzVÃ7âgZŠHZzgz{%©Ãð3áÂZkÐZK̈âVÅYy

ìÔZqŠg$~ì� Ÿùƒ$Ë�ÔZ#�ZK̈ãYyÆDÆn³Z**]ÃO™**Y,̂
)2( äúi„~Zk–ÃO™Šc* B ÃúiÅqª(~Zq-–ä»^1ÂW\ B W\

pZkÅ9ï ¥xƒZ�TÐZK̈ãYyÆMq»Z0+6ìZkÃO™**Y,̂ìÔ
¢zg~ìÔ‰%ûZ¯Z{;™¹Ð%2VÃâgŠc*Y@*ìÔZkÐ:ÜsšzzYâgzV»O
™**ÑixW@*ìÔÉâwÃŸù™**Ìì�ŠzâVkH{�Ô˜VJ-Xì�ZyÃâgäÅH
^Z(gÅYñÂZk»�Z[tìZqŠg$~YâgzVÆOÆe~t@Ze$Š~ˆì
YâgÅYyÅW‚ãZzg3,òÐàYñZ,§jZ(g:GYNT~YâgÃ1ic*Š{
ƒÔZÏzzÐZkÃWv~°äÐIHŠHìÔZknZkÅZ+ßg]Z(gÅYñT
~ÁÐÁ1ƒi0+{%2VÃŠ®™**ÌŠg„&ì7ìZkn4̂tì%2VÃf%
™Æ¥/ðV~Š®™Šc*YñZzgZ¤/¹ic*Š{®ZŠ~ƒÂ0VÆfg=Ìf%™ÆŠ®H

æÎ‚q^‡ÎjØ]Övnç]á ~ì ]ÖŠnØ]Ör†]…]ÖÛj‚ÊÐÂ×ou‚]ñÐ]Ÿ‡a^… YYìX
)Yg~( Ÿ•Û^áÊoÎjØ]Övnç]á]Ö–^…ó ñÎ”îG¢§;0î

EGXG~ì )3( Ö–†…å
ï'ï'ï

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(™ZÑZyÔHZÅ.šðf&!*̄™Ôug$�:1432 )1(1~ÔzYZvÔZ‘ZÅ.Š=ç
EX~Ô„Z°æt0*ÎyÔ3B672

)3(ZÅk5ÿGZ›Zg1B023
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9ZsxZzgè<ØZsx
Å�áy~øìV

� ñÑ**·Z>�!
Š*~…zZá9Z�ÛZŠË:Ëè<ØÆ‚ñÒò�ÔZyÅi0+7V6,èI

ZW,Z]úc*Vîg6,ŠAYD�Ô�áŠ~Ò{Ô½z\J-~�úZxZÜk~ZgÎâ]�
z{èZ<ØÆik,ZW,�X©�ZK̈ãi0+Ï6,è<Ø»g8-ZkŠgúc*VZzgzZãƒ@*ì�ZK̈ã
**x~Ìè<ØH¤ìÉ!*Š~Z‹~t**x„è<ØÅY+$gZÉð™@*ìXZk!*]

ÐsÃ�Š+ðZzgÇŠ+ÃyìCÙÃðZLè<Ø6,tÃM@*ìÔQÌ‰ßv
ZLè<ØÅpŠF,Zæ{!*ÂVÐßM™Šzu}è<Ø~Zðzjyˆl™D�Xp~
è<Ø»çnÌiâ:Š*ÐYg~ìZzgM`ÌZ)s¬Ý~ßvZL_·ZzgfztzØt
ÅãCŠ6,è<Øps™D�Xè<ØZsxÆâ+zZá9ZsxÅx]6,¿cZƒV
ÂZ,%̀xxÐZv¬àZ7ôpgnp�ZzgŠ+�6,!*¹g�ÅÂ=«�ÛâD�X

èZ4ï XEL¬Ý~¤/p!*bg�É0*ðˆìZzg°iâ'ZkÆzZão]X�p
Zq-!*]iâ:âèÐZ[J-½ã7Vîg6,CkÅˆì�èZ4ï XEL¬ÝÆ§ZƒVZzgZy

ÅlkÂ1V»Z�Zx½ãÓxèI†]H™C‰X!*j�ÌƒpªCÙZZyÆ
Šgxy!*b¿́7ƒZ™C¶Xp¦/̧P‚ßVÐøg}o~SîZzgÀ˜7g~
Š*~Zq-ÐgDy6,zZym%"ÎìXÉøg}oyz*y~Z¤/t¹YñÂß

7ƒÇ��ZK̈yè<ØZsxZzgZsòx]ÅTŠg',ZðÒy™}ÇÔŠÙx§Zi~
™}ÇZzgZK̈+MÆ**x6,†YâgzVÅw•'™}ÇZÐZÏŠg(,JzZŠc*YñÇÔZkÅ

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

Z*fŠZgZ‰xz�Š-È �
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³]Z‚ÛZðÅYñÏZzgZkÅà]Ãege0+ÎŠØYNÐX9ZsxZzgè<ØZsx
ÆÜsCÙi{uZð™äzZßVÃYßV»‡37HYñÇX

èIo�Û]ZzgèIg�ÉÆçA~øgZo‚—ÓxgkgezVÃÂh[ìX
èIo�Û]ZkuJ-(,|̂ì�Z[›âVÃúiZŠZ™äZzgŠvZsòÃgÅOMzg~

 ~Ì‚;»‚o™**7,g;ìXX»V6,Š;ÇVÐúi,ƒg„¶Z[z;Vizgi',Š4
úi6,0*È~ÎðYg„ìX¦/̧FàVÐÚâàZZzg¤/z¤/Zxúi-ÅzzÐu¥V
~ìXZy»V6,ZÒe$ÆZ�ÛZŠúi7,"ÐI™gì�ZzgZOðZkuJ-"fƒ
_ì�Zq-ÅpÛŠ~qÝ™äÆaŠzu}è<ØzZáÅ„Š]6,0*È~ÎäÃ»g
ùìXqÑèøg}ZÏo~âè~ÌZzgZ[Ì‰Z,Z�ÛZŠñ�Š��Zq-
Šzu}Å„Š]ÇƒVZzg„Š]~åçzyg;™D

(Ÿ5Ò5½è
G

GGEŠy$+yZ,Z�ÛZŠÁƒD
âZi~ZzgZK̈yŠz4Å!*]™äzZáZ�ÛZŠçÑ{Zzg�`~  Ygì�XZ[ZK̈+M

Zg]¦gGYäÑ�X
âè~ß°�VÃZðzZây»\Þ¦gHY@*åXè<ØÐ6,}ßvZyÅ

³]H™DÔ̧pZ[oÅßg�w$+wˆìXZ[(,}(,}çZzgMÑx»aZgZzg
f)ŠZgZk‚Šðc*‚Šð~Ã¯c*Y@*ìT~iCÙZ(Åic*Š{&¢Añ�ŠƒXtZq-îsZzg

Dz„&ì&Ñg™**°Š7ìZ%KÆa»°ì�M`ÀZq-‚ŠðúZK̈y
Ú9Zsxè<ØZsxÅ�áy~øìV™g;ìÔCÙMñŠyZLiCÙYÒyÐ
›âVÃ1àg;ìpZ\k�TŠgZkÅZzhZzg†w•'!ƒg„ìyzƒV
~ZkÅ=qZÏgëgÐ(,|g„ìXúgÂVÆÜsZ,**iâû}™@*ì&Ãð
Ì¤{Zzgf~ûZK̈y',ŠZ“&7™YìpZ7!*ÂVÆŠx6,z{ZK̈yzZ{zZ„ß^g;
ìXøg}Zko~Zq-ZK̈y›âVÅƒ&ÐlkÂ[Zzggzñi}Åƒ&Ð

Å"wä™@*ìÔZkÅMc*]ÆŸ~(̈¤ð™@*ìZzgŒÛMy " ŒÛMyˆ " xÂ[
ˆ~’d]Å[ÑqÝ»%>ƒ@*ìpZkÆÜsÃð»ggzZðÂŠg)gÉZÐZzg
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(,JzZŠc*Y@*ìX‡&ÿELœZ\kUtì�¬À˜Z+†w•'Æ%>¬òƒZ™D¸
pZ[ZywÆVÃZ�xŠ¶zZá**x.ŠèI7gZy�XèIo�Û];äZzgZK̈yÃ

ZK̈y»ŠÔ¯ä~Zq-Zë™ŠZgZyz‚bZzgfgZù»Ìì�zc*Æ**xÐYäYD
zc*TÅãCŠ~f)ŠZg~›ëÐúZxÃ!*™̧**ìpøg}o~zc*»ZëZzg  �X

Zzg›ëÐ07Ù™**zc*»  ãCŠ~»xúZxÃ)b~Z{**ìÔ)¢zg~!*ÂVÃæ¬¯**
F,Á»x0ŠHìX

9ZsxZzgè<ØZsxÅ�áy~ø¥VÆzZu]Šy$+y(,|gì�ZzgZy
Ó#ÖÔ°DZzgZOðYV ! w»]�Æ%>A¬xx̃gì�XMy%Z(YV

{ñlÓ�áðµƒðì?ZyÑIÁÜÆÜs‡âã»ggzZðYV7ƒC?Ð]ÆZy
ùg-VÃ$+Z*;äÆaYV?g^Bƒðì?qÑèøg}ZÏoyz*y~
'gZ»Æ(Ï7gZzgì#Æ!*ã!*wV™}Åñ]Æˆ'gZ»ÆÈƒä6,Šz
±YVÃÜsZka¤/ëg™1ŠHå�ZrVäZ‹Zn
c*åXëgÃgz¹Å¤/ëg~Zka

ƒð�—å�z{Ëè<ØÆcz»gzVÆèI_.!*]Ã(àYåXqw„~Zq-
¿Å¤/ëg~ƒðYèZkäzik,ZW6,û}G¸XZ+"ÑgVBñ�Š�˜V

ŠvZ,ßÍVÆç5]~Ì¤/ëg~ƒðìXÃÃðèI•qÝ7ìZzgZ+
VBÌñ�Š�˜VèIo�Û]ZzgèI†]Æ0¼1%c*™ÅzzÐ‰[
»Dgƒ**7,ZìXpè<ØZsxÔ9ZsxZzgZsò†]zx]ÆÜsCÙi{uZð
™äzZßVÆÜs‡âã»ggzZðYV7ƒCìXZ¤/øg}o~Zk§b»Ãð
‡ây7ìÂMiZŠ~ZÖggZñÆ**x6,CÙËÆ‚B7V|uƒ**ecpZ(7ƒ@*
ìXZq-ºmÃtÆqïZ�ÛZŠÃ?g^BìeìAÐ];ñc*eìAoÅ
ëM°~gêaZ™}XÓ#ÖZzg°DÅ07Ù»³ì�Z[çnuÐMÐ(,|ŠH
ìXçnZ[i!*yŠgZi~ZzgŠÙx§Zi~ÐMÐ(,|™A¬x›âVÅ„Š]ÇƒVÃ
¶K:¯äJ-V[ìX
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ËÌè<Ø~ZyÅãCŠ~†]Ã(,~ZÌqÝƒCìZzgZyÆ•Zy
Ð_.!*CÎƒgnp�pZkŸ~è<ØZsxÔ9ZsxZzg›âVÃZÐZŠe$qÝ

Ð›Üs_.!*C7ìÉtÂ›âVÆZZy» B ìX›âVÃZLÑZ™x
ãCŠ~b%ìX›gÎwZzgZ¤®)gÎwÆ%ZZyÅŠe7ìXkB$+gÆñµ6,
|]Ä0çf»6,�lZzgzß!Z0æ[ŠgZÝª#ÖJ-MäzZá›âVÅF,)ã

ÑÐZKYyzâwZzgŠ*zâ¥Ðic*Š{ÎƒZzgo]ƒCìÔQù  ìXZq-›yÃ
eì�›âVÆ9Å�áy~**iâZÖpZEwKYNZzgZyÆ̈[í:ƒX
è<ØZsxZYâ~¹EV»ù·7ìTÆo]zZm]ÆnK-zŠzÅ¢zg]7
MñÉtÂg[Z°=»**iw™Š{z{Š+ìTÆŠÅtKg]aŠ{Î‚wIøg}Ñ

ÃŠ}Š~ˆìXZ[:Ãð*Š+‡&ÿELJwƒÇZzg:ÃðŠ*è<ØÑëZ¤®)ƒÇX B·

Z[g[fzZrwÅ!*gÇ{~ÜsZzgÜsè<ØZsxÑëZ¤®)Zzg‡.ÞJwìXZ+
ßg]~²›âV»ZLè<ØÆÏtqwìùz{MñŠyZ;-$Möû}
',ŠZ“&™Mh�X/ge$Zzg/g~oƒäÆZ±gÐÓ#ÖÃec�Z,"Îx
ÁÜ6,gzuÎñÔZyÅgzuåxÆa‡ây¯ñZzgo~#ZF~Ã»™}X

ï'ï'ï
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)4( ÎŠ¼

Z¼z!5»45ë G
YEHZ†xÔñ!*b¯yÔZzgZÚ,M

¬gsÔ|Ô}¬]Zzg¼ÎZÑ]
� eZËw@g×ã

¬Ðñ�Š  ZK§sÐ¡¦ØzVÃ¯äcH
»Ñ]~Ø,c*Z†x„ÃZEwHY@*ì?

8»xÅ|VZKØ,c*WÃ¯äc»Ñ]~ñ�ŠØzVÃZEw7™'
¯C�XZ%Z#ZyÅØ,0YC�Âz{Šg]~ñ�ŠØzV  ÉM·z{pŠZKØ,

Ðï™»xÌ™$Ë�1t¹Zi+zZ÷§i»gƒ@*ìXªÜ�tƒZ�8»x|V
M·ÜsZKØ,pŠ¯C�Zzg»Ñ]~ñ�ŠØzV»ZEw7™'X

6,»x™@*ìXt�Û~Z†xì 2.45 GHz µ1ºé
Y

GCÙu, Bluetooth �IB  

äZÐÑá�Û~™g3ìXZ[Š*½~ZkÃí�Û~cCÙÃðZEw™@*ìÔ ITU ª
ZkÃZEw™äcM\ÃÓ#ÖÐZYi]c*ÑáheÅ¢zg]77,CÔAe�Zk

µ1ºé
Y

GCÙu, 2.4 GHz »ìÔt WiFi �Û~�IBÅ�ÛŕÃZEw™,X¸¼qwzZðÃð
�Ûr³6,»x™@*ìZzg�Û~ìXš/zgVßvZkZ†xÃZEw™D�Zzgt»7ƒ@*Zzg
Ó#ÖÐÑáÅÌ¢zg]77,CX

Zq-ÎZwtf‚~MYì�H�Ûr&4n.ç
JE

GEÌ¬Ð»Ñ]~ñ�Š�ZzgëZ4
ÃZEw™D�?ÂZk»�Z[¸ì�ØzVÅ‚¡Åeö�Ûr³ÐÅYC
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

W],C (MTU) Z*fñ2)ßY-Eg; �
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ìX2tÎZwÌf‚~MYì�H~CÙu,¬Ðñ�ŠƒD�ZzgZy6,}¯ñ
(ãCŠ~îg6,�Ûŕ» Mega Hertz) (MHz) YD�?ÂZk»�Z[tì�~CÙu,

ìªŠkÑÄX 10 »È Mega ìX~ Unit of Frequency Zq--.$)Z»ð(
»Èì�W Hertz »-.$ìXZq-CÙu, Frequency (�Ûŕ Hertz (Hz CÙu,

ÅZq-‚¡°²XÅ<å XEZZq-~CÙu,»ÈtƒZ�WÅŠkÑÄ‚ç°²X

ŠgCîg6,�Z¼!5»45ë G
YEHZ†x»Ñ]~ñ�ŠìÔ

ëZÐù8ñ
"5»4jè
EGGIE~ZEw™Mh�?

ŠgCîg6,�Z¼!5»45ë G
YEHZ†x»Ñ]~ñ�ŠìZkÆ8ñ

"5»4jè
EGGIE~¹

‚g}ZEw�X~Ð¼&éELÅð QẐ�î M�Zzg¼šzZôX}Îg`ÅgzÝZ¼!5»45ë G
YEH

Z†x~ÑgƒCìZzgZkÎg`ÅgzÝÐë¬xi0+Ï~"�˜̄ZZ+qÝ™D�}
ð»¯**Ô!*¸]zk»±z){XQtZ¼z!5»45ë G

YEHZ†xÆfg)ëð¯™8ñ
"5»4jè
EGGIE

µVÆN*zgiÃð�ÛZë™Mh�ZzgÅÌYg„ìX
»Ôz{ Radio Spectrum Z[ZkZ¼!5»45ë G

YEHZ†x~�zìgi+-Z†x
ë{mîg6,ñ!*b¯yZzgŠvZ¼z8-M!Y]ÅzZ],:egkBcZEw™Mh�X
Zkñçq6,gZ¶äÍ~Zq-�g‚³%̀h+}~ó£!–åT~»°,Ð
t!*]Cðˆì�¾§bëŠg]Å§sÐ�Z¼z!5»45ë G

YEHZ†xŠc*ŠHìZkÃ8
ñãm~ZEw™Mh�X

Zâ.$™D�Â  }Zk~tCc*ŠHì�Z#uX|Z]ZK̈ãŸ~

ZZ¼z!5»45ë G
YEH  ZéZK̈ãŸ~ÎD�ZzgZkZK̈ãŸ~ZkéÃ¾§bë

Z†xÐZ3,Y½™Mh�Zzg¾§bÐŠgCîg6,ñ�ŠZ¼z!5»45ë G
YEHZ†xÃZEw

™DƒñZkéÐñ
"5»4jè
EGGIE™zZMh�X2Šg]~�gi+-Z†xñ�Šìz{{m

îg6,8ñ
"5»4jè
EGGIE~øg}WÃZZ0+Zi~æŠ�ÛZë™Yì‰øg}aZG‰W

Å¤‰ÜÃ(,Jäcz){z){X
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Zq-VwÐZ¼z!5»45ë G
YEHZ†xÅzŸs#

 Z[ëZq-VwÐZ¼z!5»45ë G
YEHZ†xÅzŸs#™D�XëMzZizVª‚ƒ&+

 Sound Ð0ÂY…„�XMzZizV»ÌZ†xƒ@*ì&ë‚ƒ&+Z†x Sound

ë�)1(}Zq-gN*Ñ̂MzZi~1áÂZkÅÑMzZiƒÏÔÃð(,ZÈ{ Spectrum 

izgÐ1áÂic*Š{MzZiƒÏÔâ&~1BÂŠzgJ-MzZiYñÏZzg'×h+Í¦ZgƒÏXZ[ë
1ÑÂ  ZyMzZizVÅeö™BªZyÃÃð�Š}Šï�XVwÆîg6,aä!*Ç7

ëäZkÃ#Ð$h40î
GMIQELGŠ}Š~ÔZ¤/^1áÇÂZkÃëäZq-Ð$h40î

GMIQELGŠ}Š~XZ¤/Ãð(,Z
Ð$h40î
GMIQELG  1áÇÂZkÃëäŠkÐ$h4-<å

GMIQELGX}Š~X(,ZZ¤/¹ic*Š{mÆ1áÇÂZkÃä
�kÐ$h40î

GMIQELGŠ}Š~XZ[t���  Š}Š~ZzgZ¤/ÑƒeZ$~Ãð1áÇÂZkÃëä
ª#ÔZq-ÔŠkÔäÔZzg�kÔXÐëäZyMzZizVÂ$h40î GMIQELGŠ~ìt‚ƒ&+»Z†xì
XªZk»ÈtƒZ�Z¤/Ãðä�zZà̧]Å!*]™}ÇÂZk»Èì�Ë(,}
äm™1ÑìXtÂ‚ƒ&+»Z†xƒŠHª�MzZiÅgfc*Ÿ¹VÐ¹VJ-Yñ
ÇX1t‚ƒ&+»Z†x&+Z‹pŠMzZic*‚ƒ&+7ìXZ¤/ÃðMzZiïáÇÂMzZi†ÏZzgZk
MzZiÃï%c…ÃðZK̈yc*M!ecƒÇX

'Z¤/ÃðÓ#ÖtIÑzq™Š}�t�ä»�ìÔ��Ë(,}¿ÅmÅ  

MzZiÃªCÙ™@*ìZk»ÑáYg~HYñÇZzgÜsz„¿äzZà�Ûr³ÅMzZiïwn
ÇTÆ0*kÑáƒÇÂz{ÜsZk!*]ÅZYi]Š}g„ƒÏ�ÃytäzZà�Ûr³Å
MzZiïwYìX2täzZà�Ûr³»ÑáŠ¶»ÈtƒZ�Ó#Ö…:MzZiaZ
™äÅ&¢AŠ}g„ìZzg:„z{MzZiÖ@g„ìÉÜsZk!*]ÅZYi]Š}g„

MzZiïwMh�XZÏ§jÐZ¤/ÃðÓ#Ö0*È~ÎŠ}�ik,zÐá™ŠkJ-  ì�ë
Å‚ƒ&+H†xµ5óGzZiÆZ†x6,Z[Ð0*È~ƒÏÂZk»ÈtƒÇ�Ó#Öä
0*È~Îðƒðì�Z[aÐá™(,}J-ÃðÌ1w7nÇXÈ1%»Z(gÂ
Z4ZK̈âVÆ0*kìZ%Ó#Öä0*È~ÎŠ~X2Ó#ÖZkMzZiÆZ†xÃ&6,Ãð
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

(1) Sound spectrum. Link: https://newt.phys.unsw.edu.au/jw/sound.spectrum.html
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:Ìzßw™$ËìX$›40î ELMGE�¸ßg]qwZ¼z!5»45ë G
YEHZ†xÅÌì�tZ¼z!5»45ë G

YEH

ØzV»ŸìZzgMðK-äţZ2¯Š���Ãy‚Z¼z!5»45ë G
YEHZ†x¾ZEw~

MñÇÔ¾Z¼z!5»45ë G
YEHZ†xcÓ#ÖÐÑáheÅ¢zg]ìZzgÃy‚Z¼z!5»45ë G

YEH

Z†x%ÑáÆ™g@ZEw™Mh�XZ[tËoÅÓ#ÖÅ%èì�z{Zk
Z¼z!5»45ë G

YEHZ†x6,Ãð7zßw™Cìc*7XZ¤/™CìÂz{X7ƒÏZzgÄ²á
cÓ#ÖZkÑáÃYg~™}ÏX

gi+-Z†xzZ],:ñ
"5»4jè
EGGIEÅãCŠ

Radio Ãgi+-Z†x Band Z¼z!5»45ë G
YEHZ†xÆZq-{m{ªŠ

 (Kilo Hertz (KHz ¹Y@*ìXtgi+-Z†x�Ûr³ÆÒpÐ³CÙu, Spectrum

(J-`Y@*ìXZkŠÅZS:] Tera Hertz) (THz) ÐÑzqCÙ™¢ZCÙu,
�ZzgZkŠÃëZzZ],:Z

"5Ò5»4jè
GFGGIE~ZEw™D�}ëZkÃKz~WÆ

',Ze»†&™ä~ZEw™D�ªKz~Å�íc*]�z{ZÏgi+-Z†xŠ6,íÅ
 Bluetooth YC�Xgi+-Åíc*]ÌZÏgi+-Z†xÃZEw™ÆÅYC�X�IB

Ôñ!*b¯yÅñ
"5»4jè
EGGIEƒc*Q_545Õä G

H
GV$ WiFi ƒc*yzV~ZEwƒäzZÑzZðÃð

ÔtÓxZÏgi+-Z†xÅ�Ûr$n.ç
E

GEÃZEw Satellite Communication ñ
"5»4jè
EGGIE

oÅ̄`ËŠzu}o6,ú™CìÂQkÃÌZL¯æVÔÌVÔ ™D�X©�Z#Ë
!ð NZuÕä MCÂxÅ¢zg]7,CìÂz{ZÏgi+-Z†xÅ  lÈÇh-VÔZzg˜izVÃ!*bgZ‚c

ìT Military Communication ÃZEw™C�Xª�T~ñ
"5»4jè
EGGIE �Ûr&4n.ç GEGE

ƒ@*ìz{Z4gi+-�Ûr$n.ç
E

GEÃZEw™DƒñZK Signals Corps c¯`~WÃg
ñZ&CÂx‡ì™@*ìX

Electromagnetic radiation with frequencies between

about 10 kHz and 100 GHz are referred to as radio

frequencies (RF). Radio frequencies are divided into groups

that have similar characteristics, called "bands," such as

"S-band," "X-band," etc. The bands are further divided into
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small ranges of frequencies called "channels," some of which

a r e  a l l o c a t e d  f o r  t h e  u s e  o f  d e e p  s p a c e

telecommunications.(1)

8ñ
"5»4jè
EGGIEZzgZkÐ(́ß;.ç EGE~¹MÐ�X  Z%MÔgzkZzg-g8̃´

Federa l  Communica t ion Z%MÅ8gwñ
"5»4jè
EGGIEzªZpÏÏ

!ð NZuÕä MCÂxÐ´£gZ]~¹ã~™ŠZgZŠZ™C  (Commission (FCC

In te rna t iona l (( IT U ìXZÏ§bÎZÑZ̧ZòR6,ZÚDñ
"5»4jè
EGGIE-2
Í~çz�Š~Mð)2(XQZ#Z̧ZÄ�{ Telecommunication Union 

6,̃´��Zk 193 z�Š~MðÂt̂Z̧ZÄ�{»z0ˆXZk̂~ãCŠ~îg
ZzgZ Standards ZÚDñ"5»4jè

EGGIE-2»z�ZzgZk»ãCŠ~»xtìÆt•g]
¹Y@* ITU Radio Regulations ¸ZZ+zçZ*¯CìXÃMðK-gi+-gcø

ì)3(}8ñ
"5»4jè
EGGIEÆÂxù»x™,ÐÔ�Ûr³»Ãy‚z¾(ßYc–

˜´gŸ»gZ:îg6,Zk~»x™D�XZÏMðK-ä 193 ƒÇz){XZk̂~"áï
t‚0ZâVZzg>Ðxzg]Æˆ¬@£g¯Šc*ì�ÃyÃyÐ�Ûr³ŠÁÁ

(ß;.ç EGEcZEwƒVÐXÃyÐZ†xŠ»zÑác*CƒÇZzgÃyÐŠÃZEw
™äcÑáheÅ¢zg]77,}ÏXZÏ§bÃy‚Z†xŠ¯YñZ&CÂxÃ
‡ì™äcZEwƒÇÔÃy‚Š‚³î]™äcZEwƒÇX¾nZk§bÆ

@Zc*]ZÏ̂äYg~Åƒð�XªZk̂ä7g}Z†xŠÆ!*g}~CŠc*  Óx
 ì�7g~Š*Æ̃´ZkZ†xŠÆ¾¾{ÃÁÁZEw~ÑNÐXZ[tZy

M̃´Å%èì�z{ZkZ†xÃZEw™D�c*7ZzgZ¤/™D�ÂZỹ´Å
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

(1)  Radio frequency bands, NASA. Link: https://science.nasa.gov/learn/basics-o 

f-space-flight/chapter6-3/

(2) International Telecommunication Union (ITU). Accessed 25th Nov 2023. 

Link: https://www.itu.int/en/about/Pages/default.aspx

(3)  ITU Radio Regulations. Accessed 25th Nov 2023.

Link: https://www.itu.int/pub/R-REG-RR/en
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%èì�z{ZkZ†xŠÃj~8»xµVÃZEw™äÅZYi]Š,c*Ñá»
Z%̀ZY™,XQZ˜´ZK%èÐZkZ†xÆ{Å8ò™D�X

ŒV6,t!*]zZãgì�ËoÃZkZ†xÃZEw™äcMðK-Ð  

 ZYi]7h7,CZzg:„ZkZ†xÃZEw™äcÃð:ZŠZ™ã7,CìX'̃´»
»xì�z{MðK-Æ£gZ]Æ_.á@*�¬@ñZ&CÂò~!*ëg*gìXVw
Æîg6,0*Îy~Zq-vk�ì��Zq-ñ!*b¯y¯**eSìZ[z{ñ!*b¯yÅ1~

�Ûr³6,M6,f$ 600 MHz bÎ~CÙu,  Ñõ™CìZzg9ì�øgZ»g™Š{ñ!*b¯y
™}ÇX0*Îy~Z+ñ!*b¯y1~0$ËìZzgëZkñ!*b¯yÃZEwÌ™Mh
�Ô1�Ûn™D��Z¤/MðK-ä@Zc*]Š~ƒð�ÆZ#M\Ãñ!*b¯y¯ä�Â
M\äâÎ~CÙu,�ÛÃ³6,»x™äzZá¯ä�XZ[Z¤/ëZk@Zc*]6,¿7™,

ÐÂøg~vZCñ!*b¯yÔ-g\ZzgZ%M~7Ö@nÏYèz;V6,âÎ~CÙu,Æñ!*b
¯y„»x™,ÐX

0*Îy~Z†xÐ0ç5]ÃÓäR6,0*Îy8ñ
"5»4jè
EGGIEZågKª8K

(Š÷[ìZzgZk Pakistan Telecommunication Authority (PTA Z}
Z†xÅ8ò™CìX8KZ}ÔZÚD8ñ

"5½jè
EGIE-2»zÂì1Ó!ïGL0*ÎyZk

Z†xÃZEwZzg8x™äcMðK-ÃÃðÌ:ZŠZ7™CÔ;V8ñ
"5½jè
EGIEÅïÃ

(,JäcZ¤/0*ÎãÓ#Ö¼zZk̂ÃŠ}ÏÂz{ZkZ†xÅ:Å$å M~7ƒ@*
ÉM̃´‚³gŸ»gZ:îg6,Zk̂ÃâàæŠ�ÛZë™D�XªZ(7ì�Z¤/Ó!ïGL

0*ÎyÃÇYÆZ†xÅäš/zggz9~8ò™CìÂZkÃ¼zMðK-ÃZŠZ™}
ÏXÓ!ïGL0*ÎyZCg-E¯äc8»xµVÃtZ†x8x™Cì@*�Ó#ÖÅZk

)Yg~( $å M~MæãƒX
ï'ï'ï
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ÎgÒÃW,ÅM‚y‚
� ñÑ**†Zº

¬gs
)1(Îg>ZÈW,ŒÛMy0*uÅƒ&ÐgKÎg]ìZzgÎg{•{ƒ&Ð(,~Îg]ìX
)2(«Me$ÆÂLLÃW,óóÅÚÐZkÎg]»**xLLÃW,óóg3ŠHìX
)3(ZkÎgÒIg�~Zvg[Z+]ä£Äg‚ª(Zzg�áÈg‚ª(»Òy�Ûâc*ì

Zzg¨›yëY…��g‚ª(»o{¾ŠgZëZzgãCŠ~o{ìZÏa7g}
ŒÛMy~((Â©Ôg‚ª(ZzgMy%]»E+™{HŠHìX

Å,Zzg%û»f™ìX B )4(ZkÎg]~M\
)5(ZkÎg]~úiZzgŒÛ!*ã»Ì�g{mf™HŠHì�úi$+ã„ŠZ]»vh

ìZzgŒÛ!*ãâà„ŠZ]»4+Ü�ìX
Ã−Š~Yg„ì�ßÍVÅ!*ÂVÐŠw B ~{mîg6,M\  )6(Îg{ÃW,

',ŠZ¸:ƒVM\»£xz%ûZy!*ÂVÐ}Zz™ìZzggìÇX
)7(Îg]~ZvÅzV6,]ZŠZ™ä»§iÌ2c*ŠHìX
)8(Îg]~Š+Š7VÆ$+F,+Z�xÅ&4jè FG

IEÍðÌÅ̂ìX
)9(Îg]~CÙZk¿Æa−»‚âyì�ßÍVÆ¤ù7gLìZzgZÐ

6,.yHY@*ìZkÎg]~−Š~Yg„ì�ZvZ,ßÍVÆ‚BgLìZzgZyÃL
¤/ä7ŠêX

)01(z{ßv�¤èZzgŠ#»Dg�ZyÆaÌtÎg]¹ZëìX
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

æk,æg�ŠZgZg¶Ô1g~Ô™Zc �
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:©
c*|]Z',Z�gèZv¿»‚~„  Æ™ñZŠ}|]‡Ì B gÎwZv

ÆRZ1†ßÍVÆ0*kYY™Ig·Š B ZÙwƒZÂñ§l¡oäÑŒVJ-�Ñ
(ÅÃð3,Ü B Š¶Ñ�LLIguƒ!·ÆdW»ZÙwƒŠHìóóZy�Îat¶�Z[·)

ZzÑŠÂì7ƒ&±HV„�Zzg±Â±ÃVÐ¹ìZzg±Æ�Z̧y»ZÙwƒ[ÔÅ<å XEZ
ZyÅ±MÐ−Ï„7ZzgZ#±„7½zZàÂZy»�xÌZyÅi0+ÏJ-özŠgì
ÇZzgZk§bZyÆÃ̂ð7ƒÇ�ZyÆ�xÃMÐáYn°z{M:~të
QäÑ�ZkÅ6,zZ#Ö™zZÌ°ZÒweìH„ØgÑZ!*ƒg;ìptƒ&ic*Š{²á
J-½zZÑ7É¼z‰ÜÅ„!*]ìZyÅ’q-ZyÆŠ*ÐYD„ŠxÂhŠ}ÏZzg
QÐøg}GV»1w!*ÑƒÇX

ÃŠzpŸc*VZq-‚B‹ð�� B ZkÎg]~Zvg[Z+]ägÎwZv
M\ZLaÅzÃ]6,ZzgZyŠ7VÆûzVÐ6,.y:ƒVYè

)1(ëM\ÃLLÃW,óó‰Z³ZiZzgZÅxÐâZigì�X
)(˜VJ-Š7VÅ!*]ìz{M\6,Hû{™,Ðz{ÂpŠ"**xz¶KyZzg‡]

»%:“WzZá�X
ô/ñ÷BÆ„¸�MçµˆZzgòÐZ0„—ZäÑ B Zq-%ûM\

ä�Ûâc*�Zv¬\ä B Å—Z?ØÅ—Z?ØÅzz7¶ÂM\ B Ôô/ñägÎwZv
=Zq-¹(,}Z³ZiÐâZiZìz{t�ZÌzk**iwƒðìT~=(,}ZÅxÐ

äô/ñÐ7Y�»¥xì=H5ì?M\ä�Ûâc*�= B âZiZŠHìQM\
LLÃW,óóÐâZiZŠHìX

]ôÞ$þ³«]øÂû_ønûßø^Õø]ÖûÓøçû$ø†øø )1(
)Z}9(¢Yâëä»ÃW,«™Š~ìX  F,À:

ÃW,Hì?  

)1(ÃW,Ð%ZŠ;.ç E
GLMìªí»ZÚ(,ZZzgi',Š„&ŸT~Š*My%]ÅCÙíZzg
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>ð�áïìX
)2(Zk~¼AÅLLÃW,óó**ò{m1Ì�áïìX

Âøàû]eûàôÂøf$^Œõ…ø•ôoø]Ö×$äöÂøßûäöÎø^Ùø]ÖûÓøçû$ø†ö]Öûíønû†ö]ÖûÓø%ôn†ö]Ö$„ôp]*Âû_ø^åö]Ö×$äö%ôm$^åö )3(
Îø³^Ùø]*eö³çeô'û³†õÎö×ûköÖôŠøÃôn‚õ%ôá$].Þø^‰÷^møû̂ÂöÛöçáø]*Þ$äöÞøø̀†ºÊôo]Öûrøß$èôÊøÏø^Ùø‰øÃôn‚º]Öß$ø̀†ö]Ö$„ôpÊôo

)1( ]Öûrøß$èôÚôàø]Öûíønû†ô]Ö$„ôp]*Âû_ø^åö]Ö×$äö%ôm$^åö!
íM(ì�  |]Z0„kgèZv¿�ÛâD��ÃW,Ð%ZŠ¹ic*Š{>ð)

Ã«�ÛâðìXZ1Æë��~äG0¦Ð¹�‰ B Zv¬\äMÀ]
ßÍV»ìwì�ÃW,¼A~Zq-1ìÂZrVä¹��1¼A~ìz{ÌZkíZzg

ÃŠ~ìX)2( B >ð»Zq-zì�Zv¬\äMÀ]
Ì�áïìZzgt " ÃW, " ªÃW,»mCÙnÅíZzg>ðÐìT~¼AÅ1

ƒ&¼M\mZ?xÆZ³Zi~ZvÅ§sÐŠc*Yg;ìX
: )4(ÃW,~ÃyÃyÏ>×V�áï�Zk0fY�ÛâD��

)1(t]zg‚ª(»N
)2(M\mZ?x»{?ZÅ5454è

EEGGEƒ**
)3(‘&Šg»jN
)4(ŒÛMy™*»**iwƒ**
)5(cZ`»™̂**
)6(cZ`Æ̂~úi»jN
)7(gpyZMguZzggzizV»Ÿ

)8(ô/™Zx‰YV�g‚¹V»N
»4+Z#Öƒ** B )9(Z#Ö·t

)01(ZlVÔçzZ]ZzgìlÅßg]~»x!»Nz){

)5(j̧ÃW,
Âøàô]Öß$fôo(‘ø×$o]Ö×$äöÂø×ønûäôæø‰ø×$ÜøÎø^ÙøÚø^eønûàøeønûjôoæøÚôßûfø†ôp…øæû•øèºÚôàû…ômø^šô]Öûrøß$èô

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(9Z‡g~:8756 )1(9Z‡g~:8756
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)1( æøÚôßûfø†ôpÂø×øouøçû•ôo!
ä�Ûâc*÷}yZzg÷}ŸaÆŠgxyÅ(¼AÆ!*̈V~Ð B Ñ™*

Zq-!*rìZzg÷ZŸaª#ÖÆŠy÷}jnÃW,6,ÑÇX)2(
ä�Ûâc*÷Zjn)ªÃW,Mð B ¦**†Zv0/gèZv“-�)é

E
ë�Ñ™*

¹Å)ÄÆ',Z',ìXZk»0*ãŠzŠ|Ðic*Š{CZzgvÐic*Š{pÒŠZg  ahZð~(
Z,�‰M�yÆ*g}ÔTäZk1~  ìZzgZkÆ',@)®ZŠc*p[ßgC~(

\‚:ƒÇX)3(  ÐZq-Ši81z{QLÌ
Zk1»Ã,%zV³¢a6,ŒìXZk»0*ãŠzŠ|Ðic*Š{CÔßÐic*Š{Û

Zzg',sÐic*Š{QZƒÇZk1ÅŠ-Zg,ÎäÅƒVÏZk1~ÅWÆ\ßVÅ®ZŠ
M�ý4k5é GGgzVÅ®ZŠµ2.çGEZ',ƒVÐZk1ÅèÅpÒvµÐic*Š{pÒŠZgƒÏZk1»
�Ûlc*̧]Zzg‹}�ZCÙZ]Ð¯ƒÇX4yZv

äô/ñÐ�Ûâc*�Zk16,~?Ã0*ãöƒVÇÔô/ñä7Y�c*gÎwZv BÑ
ä�Ûâc*�LL~»vg}zßÆZ¡IYÅ® B M\…T3Ðù?M\ B

ÐTyßVÇXóó
Âø³àû]*Þø‹õzÎø^ÙøÖøÛ$^Âö†ôtøeô^Öß$fôo(‘ø×$o]Ö×$äöÂø×ønûäôæø‰ø×$Üø%ôÖøo]ÖŠ$Ûø^ðôÎø^Ùø]*iønûköÂø×øo  

)4( Þøø̀†õuø^Êøjø^åöÎôfø^hö]Ö×%©ûÖö©ôÚörøç$Ê÷^ÊøÏö×ûköÚø^aø„ø]mø^qôfû†ômØö[Îø^Ùøaø„ø]]ÖûÓøçû$ø†ö!
ÃcZ`ƒðÂ B |]Z÷gèZvÅÐgzZe$ì�ÛâD��Z#Ñ™*

ä�Ûâc*�~Zq-1Æ)g}6,àTÆŠzâV)gzV6,p−ZgñZVÆ B MÀ]
tHì?ZrVäCc*�tjnÃW,ì)�Zvä ! ek,ÑƒñÔ̧~ä7YZ}ƒs

M\ÃŠc*ì(X)5(
]*Þø³^Êø³†ø›ö³Óö³ÜûÂø³×ø³o]Öû³vøçûšôÖønö†ûÊøÃøà$%ôÖøo$…ôqø^ÙºÚôßûÓöÜûuøj$o%ôƒø]]*aûçømûköŸô.Þø^æôÖøö̀Üö

)6( ]ìûjö×ôröç]OöæÞôoÊø*̂ÎöçÙö]*pû…øh((]*‘ûvø^eôo(møÏöçÙöŸøiø‚û…ôpÚø^]*uû‚ø$öç]eøÃû‚øÕø!
~jnÃW,6,?ßÍV»ZLw™zVÇZzg?~Ð¼ßv÷~§sMNÐZ#

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)3(9gg~ )2(9Z‡g~:8881 )1(9Z‡g~8881
9407 : )6(9Z‡g~ )5(9Z‡g~4694 )4(9Z‡g~4694
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Š¶ÆaØVÇÂZ7÷}‚tÐU1YñÇÔ~¼VÇ  ~Z7)jn»0*ã(
Z}÷}g[!tÂ÷~Z#ÖÆßv�XZv¬\�ÛâNÐM\Ã¥x7�ZrVä
M\ÆˆŠ+~HH5!*'ïwà‰X)1(

F,À:ZLg[Ænúi7,³ZzgŒÛ!*ã™,X Êø’øØ(Öô†øe(Ôøæø]Þûvø†û

zV6,]ZŠZ™**
)1(Îg{ÃW,ÅZkŠzu~Me$~ÃW,ÜxÚYÆẐkÚ6,]ZŠZ™ä»

¬Šc*Yg;ìX
)2(ZkMe$Ð¥xƒZ�ËÚÆY6,ZkÅŠgŠZã»¸§iì�ZkCÙ

]ZŠZHYñX
)3(ŒÛMy™*ÐZk!*]»Ø¸ì�zV6,]ZŠZ™äÐÚ~',•'

ƒYCìZzgÚÅ**Šg~™äÐz{ÚÝPÌY$ËìX
)4(™ŠZg¿z„ì�ZvÅzVÃÎaÎa™!*g!*gc*Š™Æ̈gz„™}ÔZk

§b™äÐzV~ZŸ†Ìƒ@*ìÔkHƒVÐv»j,ÌaZƒ@*ìZzgƒ&Ð
Zë!*]Zvg[Z+]Æ‚BÈ}»m0Y@*ìX

: )5(|]	ZÑsx?·i¢ã™r#ŠZ#Ö',»M�ÛâD�
ZK̈yÅŠz„q—�Zq-T~ZÐ¼ïg;ìZzgŠzuZT~7ïg;Ô�Ûâc*

���ïg;ìZk6,]™**¼Zzg�7ïg;Zk6,ñ™ÆZvÐ!*g!*gCÙgK(,~qZv
Ðâ`Å¬Š]¯áX�Ûâc*��¿tŠz»x™}ÇZk»Zvg[Z+]Æ‚Bm¹
¢~¶Ç��¹„M‚yZzg¿§iìX

)6(Me$Ig�~Zvg[Z+]ÚY6,]ZŠZ™ä»§iÌpŠ2gì�X
: )7(ZkMe$~]ZŠZ™äÆŠz§hV»f™ì

)1(úiÅZŠZ5
)2(ŒÛ!*ã

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)1(9Z‡g~:9407
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)3(Me$~Zvg[Z+]¹„\g}Z0+Zi~�ÛâD��LL°,-óóªLLZL
g[ÆaóóT~Z�ág{Zk§sì�Z#Úg[äŠ~ìÂúiZzgŒÛ!*ã»¿ÌZÏ
ÃgZè™äÆa™zÅ<å XEZZL¿~ZÜmZzg{Ø6aZ™zXgc*»g~Š3zZZzgßÍVÃ
Š3äÆa(»x#Ö™zzg:t"zÃð»ÎŠZƒYñÇ�1ËÐZzg]tËZzg»ZŠZ

™gì�X
)9(úiZzgŒÛ!*ã»**xá™Š+ÆŠz¹(,}‡VÅ§sZ�ág{�Ûâc*YèZvÅ

: „Š]™äÆŠz„§j�
)1(Yã„Š]
)2($+ã„Š]
Yã„ŠZ]~úiÔgzi{ZzgeÜx„ŠZ]�áï�X~ZK̈yZKYyZzg

$+yÅÂZ**ðy%a™ÆZvÅgŸqÝ™@*ìZzgâà„ŠZ]~iÃ>ÔŒÛ!*ãZzgeÜ„ŠZ]
�áï�X~È{ZCâwÎ™ZvÅgŸq~qÝ™©8ìX

)01(Îg{ÃW,ÅZkŠzu~Me$~Zvg[Z+]YãâàŠzâV„ŠZ]ÃZq-‚B
f™™gì��úiZzgŒÛ!*ãZyŠzâVÅZq-ù¦̂ìX

)11(Me$~{mîgúiZzgŒÛ!*ã»¬Šc*ŠHìYèúiZvg[Z+]Åc*Š»ƒ&
Ð(,Zfg=ìZzgZÏ§bŒÛ!*ã™**âwy%a™ä»ƒ&Ð4+̂sìX

)21(Ü�t�Zvg[Z+]Z#»ÃðÚŠ,Â?úigzi{eZzgiÃ>ŒÛ!*ã
z){Ü„ŠZ]»ZÈx™zZk§b?zV6,]ZŠZ™äÆÑë0jÐX

]ôá$Sø^ÞôòøÔøaöçø]Ÿûøeûjøþ³†ö
F,À:¢YâvgZŠÔ„"**xz¶KyƒäzZÑìX

Š=yÑÆaZ´y
)1(Îg{ÃW,ÅZkŠ~ZzgMy%~Me$~Zvg[Z+]ZL8[Ñ™*uzgŠz

Ã\g½~−Š}gì�X B ¬Ý·!{‹§ö
EE

)2(Zvg[Z+]ÃZLÔÐt›ì�Z#8[Ã¤ŠbYgì�

441| gßZ{ã6

93



ÐZÏñµCÙZvÅgØ�l~Mg„ì�̧ŠZg!÷}8[Ã¼#ÖIYè÷}8[
ÅÂ!*]„¼Zzgì?M`Æˆ'ZK„™zX

)3(LLZFóó²!i!*y~Z,¿¿Ã¹Y@*ìTÅÃð3,ÜZzÑŠ:ƒZzgZÏzz
ÐZkÅ±MÐ7^n°²[Z,¿ÃZFë¸�ZkÅ±MÐ7½zZàZzg

Zk»**xz¶Ky$ÖYäzZÑìX
)4(�£M\mZ?xÃŠc*ŠHZvg[Z+]ZLÔ»$+!pŠfeƒñZ4Å

ÈgìƒZk»?¼—h7MhÉZk¤»Dg?pŠ " ZF " i!*y~�Z[Šc*�TÃ?
“WzZáƒX

)5(Zvg[Z+]äZCz°{Zk§bC�ÛâŠc*�M`el,|DÙZg‚w¦/gäÆ
!*z�ŠM\mZ?xÆ**xÅŠðxîg¿ìZzgŠÔ»¼Z@*è7X

" Z#Ö0 " )6(u{0+ZyÆ‚B‚BZvg[Z+]äM\ÅgzqãZzÑŠ»
Æ**xÐZq-:»ƒäzZÑŸYg~�ÛâŠc*X

Ã−Š}gì����M\ÆÜs‚i/™gì B )7(Zvg[Z+]Ñ
U*"$ƒVÐXOVpZ(„ƒZÔ{Ây¼A!!Ã„*îGZ²CÙ{  �z{@*gz]))~»YÑ(

gèZvÆIgu,Ð‚ŠZ]gÎwÆ**xÐŠ*Æ÷÷~M\ÅZzÑŠñ�ŠìX
~÷Zzg+ŠzâV{0+Zyñ�Š�X

)8(Z#M\mZ?xl()Ðó]™ä†ÂÜs¦**Z1–œ&ñM\Æ
‚BZ̧zgZ#zZ:l=pÑñÂŠkDÙZg»HÃ<0™ZÏà~ŠZ4ƒZ˜VM\Æ
ŠÔƒZ™DZ̧zg¤Šc*™DÔ̧M\ÆIguŠzg~²[»7gZZ̧sxÅMl̈~
MŠHZzgåb%k,Ò²[ZsxÆŒÛd$MŠHÔM\Æˆ#ñgZ”+ñÆŠzg~MŠSŠ*

~ZsxYŠHX
»Igu**xZfZyÅßg]~ B ZÏ§bel,|DÙZg‚!@*gõ~M`J-M\

7g~Š*~}**}Íôg;ƒ@*ìÔúi~ŠgzgÑpÅßg]~ÔŒÛMy~Ôug$
~Ôf™zZf»gZzgoY]~ÔCÙ(M\»**x**òo]›ZzgGzuzgÆ‚B1Y@*ìX

6,Š*~ƒ&Ðic*Š{ñZŠ»gHY[ìZzgÜsM\Å B ZÏ§b§]!{‹§ö
E
W

441| gßZ{ã6

04



¿§]7ÉM\ÅZq-Zq-ZŠZÃôp™ÆZ#ÖJ-àc*Yg;ìZzg!*<m®Äz
�á²~~¾¯xÅZq-îsz„&ì�(,fYg„ìX

Ü�t�M\Å§]z™ŠZgÅZŠZZŠZôp™äÐá™M\Æ�xJ-Zzg�x
ÐáM\Ægz£IguJ-ƒ&¼ôpìZzgtƒ&»ƒ&M\Åc*Š@*i{™g;ìÔŒV
J-�M\»**xi!*y6,MäÅßg]~o]z›Æ
}_.!*]aZƒä”�Zzg

i!*yŠgzŠ0*uÐF,ƒ™M@¢YC�X
)9(Me$~M\mZ?xÆŠ7VÆ{8»�Z´yZvg[Z+]�Ûâgì�

tÜsZkŠzgÆZ16ZzgZ1†Æa7Éª#ÖJ-��M\ÅfZ]c*M\Æ�x
Æ‚BŠ#™,ÐZyÆa¸Z´ygìÇX–wZDw

Un{»gg;ìZiwÐ@*Z%zi/l%ZrÖ~ÐÑZg1Å;-ö XE

)01(ZkŠzg~Ì1Å;-ö XEÑZg'uZVCgS�X~ÃðMiZŠYZÖggZñÆ**x6,
øq™@*ìÔÃð»gIy¯©8ìÔÃðM\Åug$»Zïg™©8ìZzgÃðM\Æ£Ã
8¢ÅÃÒ™Æ»t]6,eZ�eZmìX

)11(Zvg[Z+]äZ#Ö0ÃZ:vtÂ=Š}g¿ì�z{„CÙùÌƒV
pZL\g}ÑÅÑÆaCÙe].z4™DgT�TÆa’k,~Ô½k,~Ô
(ÏÔ‡âãÔ̧òÔÎZŅ̃ZòÆZ0+ZiÅCÙeÃÒ�áïƒCìZzgtƒ&DÙZg!*g™**7,}Â
DÙZg!*gÌ™fe�@*�!*ëÃt!*]™MYñ�tZ#ÖZLÑÅw#Ö6,LÌÃðõM

7™$ËZzg:„ËÃZ(™äŠ}$ËìX
)21(@*gõÅVBøg}‚tñ�Š�X~!o-)Ïî G˜Z[ÆÜsœ&Zº

gèZvÅÔÝxZ£‡Šc*ãÆÜs$Z�á{™r#Í±z~ÔÑƒg~¸i~DZ−+Ô%̀*~
¬%NÔ1g~~¸i~†ZéxÔº[~Ÿi‡Šg~Zzgñ�Š{Šzg~‡Šc*ãlâ]Æ
ÜsñÑ**aZ°ÝZzg	ZÑsx?·i¢ãZzg¹ÐZ»',fYÔß5YÔZvzZáZzgZ#Ö
ÆW@+ÃMD�Zzgtƒ&Æƒ&Zk!*]»o]7™gì��!*ëÆlg~Zv

»Z´y™Šc*ìX  ZZ]áS^ÞòÔâç]Ÿej†XX g[Z+]äåÆa
ï'ï'ï

441| gßZ{ã6

14



)1( ÎŠ¼

�Û¤VÅŠ¬îVÆ�
pl‚ßv

� ñÑ**·¤gt̂y¥/�
ZK̈yÆatXŠ]q~ì�ZkÅâ�ƒðŠ¬Ng[Å!*gÇ{~JwÅ

YNc*ßvZkÐZkŠgz›™,�ZkÆa$øFL6,Š{Š¬Nâ4XOçë¹Ð
ßÍVÃŠÙ��Z#z{Ë¬Ýc*),gvÐ5‡]™D�ÂZyÐZLa¡z¬s
Ô(ZqwÅÂ=ZzgŠ*zMy%]~»x!ÆnŠ¬ÅŠgpZ„&™D�X²‰Zx[
ZL(¸ÇVÐÈgìƒD��z{ZKŠ¬îV~Z7c*ŠgOXYèz{Y…��

»Zg	áŠ B Ë¿ÅZL¸ðÆa$øFL6,Š{~ÅˆŠ¬JwƒCìX6�gÎwZv
ìX›yÅZL¸ðÆaZkÅ"úÅˆŠ¬|[ƒCìÔZkÆuÆŒÛd$Zq-
�Û̧Hgƒ@*ìÔz{Z#ÌZL¸ðÆaŠ¬ñí™@*ìÂHgHƒZ�Û̧Zk6,Hì:
M}ÔZzg»ÌZÏÆâ#«ƒX)1(

Z#M\Ãt¥xƒY@*ì�#V),gvÔ#V¬ÝÔ#V?c*M\ÆzZ−+~

ÐËäMŠSgZ]ÃM\Å¡z¬sÔ»x!z»%ZãZzgÂ¢3¨é EGG‹ícŠ¬ÅìÂšµ
M\ÅpÙÅÃðZ•Y7gSpZ¤/M\ÃCc*Yñ�PZqwZ,�XÃZCäÐ
�ÛºÌM\ÆaŠ¬N™,ÐÂGM\"uä]ZzgZ\yCk™,ÐX

Ë¿ÆaZkÐ(,|™(ÁZzgXŠ]q~ZzgHƒ$Ëì�ZvÆ�Ûº
ZkÆaŠ¬ñí™,XZzgtÂM\Y…��ƒ&Ðic*Š{ñW,ÔÎŠqZzgJqÆƒ&

Ðic*Š{ŒÛd$�Û¤VÅŠ¬N�XTÈ}Æh~Zq-�Û̧ÌŠ¬™}ÂZkŠ¬Æ
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)1(9›:3372 %œ/~œgZsîgZ>iñz4Ô0*Îy �

441| gßZ{ã6

24



Jwƒä~Ãð—zµÅRö!*¹7ìXŒÛMyzug$ÐtU*"$ì��ÛºñÝ

Ænc*¼ºmZqÁ™’™äzZßVÆngØzn]ÅŠ¬™D�Ô6�Zv¬w
™D »Zg	áŠì:Zvz„ì�?6,gØ�Ûâ@*ìZzgZkÆ�ÛºÌvg}nŠ¬ñgØ

�@*�z{»Z0+ƒzVÐïw™gzÝÅ§sáYñZzgZvñëV6,¹$!*yìX)1(
Šzu}£x6,²lZÞÃZVñƒñ�Û¤VÆ!*g}~Zg	áŠ�Ûâ@*ì:��Ûº

²lZVñƒñ�ÔZzg��ÛºZkÆ¤/Š¦�Ôtƒ&ZLg[Å0*ÅÒy™D�ÔZzg
Z}øg}  Zk6,ZZygnp�ÔZzgZZyzZßVÆnn]Ô™D�Ô)ë�(

6,zgŠÇg!ÂäZKgØZzgDÐCÙq»Zq©™g3ìÅ<å XEZZ7jŠ}�Â/™,Zzg¾~gZ{
Åcz~™,ZzgÂZ7ŠzicÆ±Z[ÐÌXáX)2(ZyMìVÐtzZãƒŠH�
�ÛºñÝÆngØzn]ÅŠ¬™D�X

«�~9}ƒäzZá
�Û¤VÅŠ¬îV»�“WzZápl‚ßÍV~Zq-z{¿ì�úiÆa

äB «�~9ZƒÔOç|]',Z0¬i[gèZvÅÒy™D��gÎwZv
Zg	áŠ�Ûâc*:GZv¬à«�zZßV6,ZKgØ**iw�Ûâ@*ìÔZzgZkÆ�Ûº«�
zZßVÆh~Š¬ñí™D�)3(

«�zZßVÆ B |]²!*n0‚gtgèZvÅÒy™D�:�gÎwZv
a&!*gZzgŠzu~�zZßVÆaZq-!*gZlgÅŠ¬�ÛâD¸X)4(

)r’`ìÐ B |]',Z0¬i[gèZvÅÒy™D�:�gÎwZv
¬(Zq-u}ÐŠzu}u}J-$VÆŠgxy`™D¸Xøg}+ðVZzglVÃ
;ðVÐññ™¦J™DZzg�ÛâD¸:MÐú9}:ƒzg:vg}ŠwZq-Šzu}

ÐZƒYNÐ)Zy~Y^7,YñÏ(XZzg�ÛâD¸:ïZv¬àZ‹$VÆ
aSàg¤**iw�Ûâ@*ìXZzgZkÆ�ÛºZyÆaŠ¬N™D�X)5(

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)3(9Z0âz:328 )2(Îg>¸�Û:7 )1(Îg>ZÑx%Z[:34
)5(9Zûð:018 )4(9Z0âz:228

441| gßZ{ã6

34



$V~ŠZN§s9}ƒäzZá
�Û¤VÅŠ¬îV»�“WzZápl‚ßÍV~Zq-z{¿ì�$V~

ŠZN§s9}ƒX
ä�Ûâc*:$VÆ B ZxZ>Ý|]¬ÈgèZv��ÛâC��gÎwZv

ŠZNY+$6,Zv¬àZKg¤**iw�Ûâ@*ìÔZzgZkÆ�ÛºŠ¬ñí™D�X)1(
CÙZk»x~ŠZN§sÃF,ßŠï¸�nÑ¬?ìX B gÎwZv

ZLÓx»ñV~ B Oç|]¬ÈgèZv¬à�»Zg	áŠìXgÎwZv
)‰(zç™äÔÉ™äZzg�DÜ~ŠZN§sÐÑzq™äÃI�ÛâD

¸X)2(

$VÃ5äZzg�häzZá
�Û¤VÅŠ¬îV»�“WzZápl‚ßÍV~Zq-z{¿ì�$VÃ

ä�Ûâc*:"— B �h}Zzg5ñXZxZ>Ý|]¬ÈgèZv��ÛâC��gÎwZv
Zv¬àZyßÍV?ZKgØ**iw�Ûâ@*ìZzg�ÛºŠ¬™D��$VÃ5D�ÔZzg�¿

�~{à(½Š}ÂZv¬àZkÆ:LZk»Zq-Šgz—�ÛâñÇX)3(

úiòZzg)!*)®)ZŠZ™äzZá
�Û¤VÅŠ¬îV»�“WzZápl‚ßÍV~Zq-z{¿ì�òZzg)Å

Ã�ÛâDƒñ‹: B úi!*)®)ZŠZ™@*ìX|]ZgèZvÅÒy™D��~ä
�TäòÅúi7,SQz{ZKúiÅ(´g;Â�ÛºZkÆnŠ¬N™DgT�

ÔZzg�Û¤VÅŠ¬tƒCì:Z}Zv!ZkÅn]�ÛâÔZ}Zv!Zk6,g3�ÛâX)4(
ä�Ûâc*:gZ]ZzgŠy B Zq-Zzg£x6,|]Z1CÙk,{gèZvÅÒy™D��Ñ

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)2(9Z‡g~:861Ôz9›:862 )1(ŒZ‹Š{-ZÑg**îo°CóÑbZw:918
)4(gzZ{Z£zõZ£	á™°CóZÅ.k5åE:603B2 )3(9Z0âz:128

441| gßZ{ã6

44



Æ�ÛºòZzg)Åúi~ZNƒD�ÔOçZ#ò~¦ƒD�ÂgZ]Æ�Ûº
m%|YD�ÔZzgŠyÆ�Ûº!*¹gT�ZzgZ#)~¦ƒD�ÂŠyÆ�Ûºm%|
YD�ÔZzggZ]Æ�Ûº!*¹gT�ÔOçZy»g[ZyÐ7Øì)qÑèz{ƒ&¼
Y}ì(÷}ÈzVÃ?ä¾qª(~ghZ?Âz{ë�:ëZyÆ0*kÐMñZk
qw~�z{úi7,|gìZ̧zgúi„Åqª(~ëZ7gh™Mñ�ÔÅ<å XEZª#ÖÆŠy
ZyÅn]�ÛâŠbX)1(

úiÆZOg~K~Æg�zZá
�Û¤VÅŠ¬îV»�“WzZápl‚ßÍV~Zq-z{¿ì�úiÆZOg

äZg	áŠ B ~K~ÆgLìÔ|]Z1CÙk,{gèZvÅÐgzZe$ì�gÎwZv
�Ûâc*:�È{Úúi„~ƒ@*ìZ#J-z{úiÅ(6,úiÆZOg~gLìZzg�Ûº

ëgT�:Z}Zv!ZÐçs�ÛâÔZ}Zv!Zk6,g3�ÛâXŒVJ-�z{`Y@*ìc*"zç
ƒY@*ìX)Z1gZ«ë�(~äZ1CÙk,{gèZvÅÐ7Y:u_»ÈHì?ZrV
ä¹:MzZiÆ%c*MzZiÆ‚BƒZ{g`™Š}X)2(

äZg	áŠ�Ûâc*: B ®~|]Z1CÙk,{gèZvÅÐgzZe$ì�gÎwZv
)®)Æ‚BËÅúi!*iZg~c*ZLy~úi7,"Ð32@*72ŠgZic*Š{¤gBb
ìXYèZ#Zq-¿Zh§bzç™@*ìQK~ÜsúiÆZgZŠ{ÐM@*ìXúiÆ
ÎZZzgÃðqZÐáYä»!*)̄7k�Â�ÌŠxz{ZV@*ìZkÐZq-ŠgzZk»—

ƒ@*ìc*ZkÅzzÐZq-kH{Zk»çsƒ@*ìZzgZ#J-Zq-¿ZL!}Ñõ6,´gL
ìT6,Zkäúi7,SìÂ�Ûº',Z',ZkÆagØÅ-VŠ¬N™DgT��
Z}Zv!Zk6,ZKg¤**iw�ÛâÔZ}ZvZk6,g3�ÛâXtZkz‰ÜJ-ƒ@*gLìZ#J-z{
zçÂh™�Û¤VÃ1:àñÎŠk,J-ÌMŠòúiÅzzÐg»gLìz{ƒ&úi„

~Ñgƒ@*ìX)3(
ï'ï'ï

³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

)3(9Z‡g~:9112Ô9›:946 )2(9›:946 )1(9Zn(:364

441| gßZ{ã6

54



)2( ÎŠ¼

ŠZgZ‰xŠ-ÈÆZq-,x¬Ý

|]ñÑ**úŠZd{VZgzàò
)ÎZöi0+Ï6,Zq-Š*’k,(

� ñÑ**·³Ú0+z~
ñÑ**Ã�Š-ÈÐ�BìZkÅÜtì:
‰ß‚]ÖË†]ÉÂà]ÖÛ‚…‰è]ÖÃ†enè]ÖÃ^Önè]¦‰¡Únè]Ö‚mçeß‚mè
]ÖvÛ‚Ö×ä]Ö„pœÂˆ]ÖÃ×ÜÊo]¢Â’^…æÞ’†uˆeäæqß‚]¢ìn^…æœÞrˆæÂ‚åe†ÊÄ

+…q³^i³äÊ³o+]…]Ö³Ï³†]…æq³Ã³×`³ÜÂÛ^ñ‚]Ÿ‰¡Ýæìˆ]ñà]¢‰†]…æì„ÙÚàì^ÖË`ÜÚà
]Ö³r`³¡ð]¢5³†]…(æ]Ö’¡éæ]ÖŠ¡ÝÂ×oÚàœæio]ÖvÓÛèæÊ’Ø]Öí_^h(æeÃ&ÚÃ×Û÷̂
Ö³£ÚèÚ³Ï³^‘³‚]Öçuoæ]ÖÓj^h(æÂ×oCÖäæœ‘v^eä]Ö„màe„Öç]q`‚aÜÊoif×nÈ]Öv¡Ù

. æ]Öv†]ÝÊ†•o]Ö×äÂß`ÜæÂÛàifÃ`Üe^¦uŠ^áæ‰^ñ†]¢ñÛè‰nÛ^œeoußnËè]ÖßÃÛ^á
œÚ³^e³Ã³‚Ê³¬á]¢ï]Ö³’³^Ö³x]Öf^…p]ÖÛçÖçpÚvÛç+]ÖvŠàeà‰†]t]Ö‚mà

Î³‚+ì³Øa³„å]ÖÛ‚…‰è]ÖÃ†enè " Òn^ " Ú³àÚ³–^Ê^l " e`n³Ó³àeç…+açÞo " ]Ö³Ûjç›à
]¦‰³¡Únè]Ö³‚m³çe³ß³‚mè(]Öj³oa³oÚ³†Ò³ˆ]Ö³Ã×çÝ]Ö‚mßnèæÚ‚]…a^æÚß`^ißËr†œÞ`^…a^
æe³v³^…a³^eÃR†é5ç]Ù]ÖÛÓ†Ý‰ßè‰fÃnàæ$¡$nàeÃ‚œÖÌæ$¡'Ú^ñèÚà]Ö`r†é
]Ö³ßfçmèÂ×o‘^uf`^œÖÌœÖÌ‰¡Ýæivnè(ÊÏ†œÚàÂ×Ü]ÖjËŠn†]Ör¡Önàæ]Öfn–^æp
æÚ³àÂ³×³Ü]Ö³v³‚m³&æœ‘çÖä‘vnvo]¢Ú^Únà]Ö`Û^Únà]Öfí^…pæÚŠ×Üæ‰ßàœeo
+]æ+æ]Ö³ßŠ³^ñ³oæ]e³àÚ³^q³äæ]Öj³†Ú„pæ5Û^ñØ]Öj†Ú„pæ]ÖÛç›ªÖ§Ú^Únà]ÖÏ‚æinà
Ú³^ÖÔæÚ³v³Û³‚æÚ³Ã^Þo]¤$^…Ö§Ú^Ý]Ö_v^æp…uÛ`Ü]Ö×äæÚRÓ^é]ÖÛ’^enxæÞífè
³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³³

Z�âZVÔ·gÑp �

441| gßZ{ã6

64



]Ö³Ë³Ó†(æÚàÂ×Ü]ÖËÏäæœ‘çÖäÚíj’†]ÖÏ‚æ…pæÒßˆ]Ö‚Î^ñÐæ5†|]ÖçÎ^mèæ]Ö`‚]mè
ej³Û³^Ú`³^æœ‘³çÙ]ÖR³^5oæÞç…]¢Þç]…æ]Öjç•nxæ]Öj×çmxæÚŠ×Ü]Ö%fçl(æÚàÂ×Ü
]Ö³Ã³Ï³^ñ‚æ]ÖÓ¡Ý5†|]ÖÃÏ^ñ‚æ]¢Úç…]ÖÃ^ÚèæÚàÂ×Ü]ÖÛÃ^Þoæ]Öfn^áÚíj’†]ÖÛÃ^Þo
æ]Ö³Û³_³çÙæÚ³à]¢+hÞ³Ë³vè]Ön³Û³àæ]Ö³Û³Ï^Ú^lÖ×v†m†pæ+mç]á]ÖÛjßfoæ+mç]á
]ÖvÛ^‰èæÚàÂ×Ü]ÖÛß^¾†é]Ö†5n‚mèæÚàÂ×Ü]ÖÛÃÏçÙæ]ÖË×ŠËèÎ^ÙœÎçÙæ]ÖÛ†Î^l
æ]Öj`³„m³gæ]Ö³Ï³_f³oæu³^5nèÖ³Û³çŸÞ^]ÖŠn‚]ÖR†mÌæ‰×Ü]ÖÃ×çÝæ5†uäÖÛçŸÞ^
Ú³v³Û³‚uŠ³àæu³Û‚]Ö×äæ]ÖÛnf„pæ]Ö’‚…]æ]ÖRÛ‹]Öf^‡ÆèæÚàÂ×Ü]Ö`nòè5†|
]Ö³r³Ç³ÛnßoæÚàÂ×Ü]Ößvç]ÖÓ^ÊnèÖÛçŸÞ^]Ör^Úo(æeÏoÚ‚éÚ^Î†œÂ×o›†mÏèuŠßè
…•³o]Ö³×³äÂ³ß`³^]¢‰³^i„éæ]¢…Ò^á]ÖÛ‚…‰èEÒ„]D(æaçÂß‚Þ^‰×nÜ]Ö_fÄÚŠjÏnÜ
]Ö³Ë`³Üæqn³‚]Ö³Ë³Ó³†(Ö³äÚß^‰fèi^Úèe^ÖÃ×çÝæ]‰jÃ‚]+mÏj‚…eäÂ×oÞR†]ÖÃ×ÜæœÊ^+é
]Ö³ÛŠ³×³Ûn³à(æ]¤áÖ³o›³×³gÚ³à]¦q³^‡³éœqˆÞ^åæÒjfß^Öäa„å]Öç…ÎèÖjÓçá‰ß‚]ø
æi³„Ò³†³éÂ³ß³‚Ú‹ù]Öv^qè(æÞç‘nä³æe^Ö×ä]ÖjçÊnÐ³œámjÏo]Ö×ä‰†]÷æÂ¡ÞnèæmjfÄ
]ÖŠßè]ÖŠßnèÚRjÇ¡÷eßR†]¢uÓ^Ý]ÖR†ÂnèÚÓf^Â×oÚ_^ÖÃè]ÖÓjg]Ö‚…‰nèÚr‚]÷Êo
i³†æm³s]Ö³Ã³×³çÝ]Ö‚mßnèæœámÓçáÚÏjËn÷̂¤$^…]ÖŠ×Ì(Úrjßfø̂ÂÛ^œu‚$ä]ÖÛfj‚ÂèÚà
]Ÿìj³†]ÅÊ³o]Ö³‚m³àÂ^•÷̂eßç]q„åÂ×oÚ^Ú–oÂ×nä]ÖÏ†æá]ÖÛR`ç+Ö`^e^Öín†Úà
]Ö’v^eèæ]Öj^eÃnàæ]¢ñÛèæ]ÖÛrj`‚màæœáŸmßŠ^Þ^Êo+Âç]iä]Ö’^Övèæ]Ö×ä]ÖÛçÊÐ
æ]Ö³Û³Ãn³àæCì³†+Âç]Þ^œá]ÖvÛ‚Ö×ä…h]ÖÃ^ÖÛnà(æÒ^áƒÖÔ‰j^æÂR†màÚà5`†

. …qg]ÖÛ†qg‰ßèœÖÌæ$¡'Ú^ñèÚà]Ö`r†é]Ößfçmè"#
mÚ–^ð]l]¢…]Ònàæ]ÖÛ‚…‰nà

·Z£zŠZgZ‰xÔ·PâgAZvÅÔ$³m,Z°ÝÔ{‚guZ`Z£gæ~ÔMZû@

AZvÅÔ·ZŠgö»0+z~]!Ô¦·ZŠgöAZvÅÔ$+g¬ÝAZvÅÔ†Z+_ÅÔ·
gÎw{yAZvÅÔ$Z³ZiZ]!ÔÈ{·Z',Z�_Å

´z{�æg�ZsðŠ-ÈÆ/ŸZyzZg~œgægÏæg�Zsðuzô»[�
Z�g$ñÑ**ñß~Zâg�á{™r#äZL̄{mÐ¤&�Ûâðì
:

}.#Ö¬à~cznì
»[ñß~úŠZdŠHz~ÃgrZ−ŠZgZ‰xŠ-È~

441| gßZ{ã6

74



gìÔZzg]ÃŠg²z.y“¨Ò0î
G

Gz$¨Ò0î
EG

GF,KMzœÐ7g~XÔZzgfZCŠ/ÐÈYƒV

ñßsÅZ¦ZŠzŠc*-$zÑZÄZÜtŒVÐ4ìÔ½k,z’k,Ì�{ìÔZy�áYZv
¬\!©ð

E£}.#ÖÃCÙ§bÐplZ|!ÐZ�xŠ,ÐXzZvZ>¬Ô)Š~ZÑz\ó~X
ñÑ**ÆMä6,7:uzôä£ò7:ÐqÑ]ÔewªñÑ**úŠZd

Šgc*ÄGÂt�Z[Šc*ŠH
LLñÑ**@zbZ=b7:Zø´‘BZÆ!*°}�Ôz{ZYÔ
v[ewªgnp�Ôz{Zq-Ñp{0+ZyÆ�ÛŠ�ÔZrVä'.›é E5]7É41¹ÿ

H
GÃðz

71XóóX92Bm9291X
é�gì
Î**Yä£ZzgWŠòYäsXñÑ**Å}.#Ö!©ð

E£Z�xŠ¶Zzg
ñÑ**~�ZdF,+ZÜtõ0*ñ‰�z{!*CÙZi  qÑ]Yizg�OÔYWÐ

Òy�Ôn{n{qÑ]–%:ÒyGYD�XñÑ**Z©xÑ<Æ7g}0*È�
ÔúiKZEyÐz‰ÜHg{6,K~!*)®)‚ZYzgZŠZ™D�XÔúiz**Â7ƒC
ÔñÑ**ÅW(¬xûZÖp~ƒCìÔŠw(Ë»UW~7ƒ@*Ô¤ìzwø7�
ÔÚz§¿ZzgÁK�X(Šp»tqwì
Üsz‰Üæg�gZ]~ÌÀâ½Šï

�Zzg7g~Špfe�Ôz÷Íð~ñÑ**Ã{m�ìÔñÑ**»z÷¬xûi!*y~!*õzg{
ƒäÆ´z{ZÖp½k,‚ìÆŠwdƒDYD�ZzgŠ‡ëz›ëzï]ÃZkŒp!
Ð™s™ÆÒyHY@*ì
‚ìÃZkÆK~ÃðZDwc*ZŒx7gLXz÷Ú

z!*³ƒ@*ìÔŠzgZy½k,Z¤/ËÃÕgI°Šƒ@*ìÂñÑ**ZkÆnZKVw7™D
�ZzgZLnŠ¬™ZD�XñÑ**D}ÆâCÙ�ÔZdñÇ»uŠgzìwìÔPñZµ

ÑñpZ{ÎZg~WgZxÅBc*1Š{XgZ]Æ  zíÐWäÆ7WñÔz‰ÜHg{6,=p
Ëz~W™ã1Hg{@*gõÃ¹7Šc*XqÑèzí»Ã,¹ŠzgŠgZiìXCY

]4i©©ï GIEGGzZÜtÐ7WD�X¥ÃÌñÑ**¦àQ÷ìXZL0*kÐZÅxŠï�
ZzgzíÐ=pÑDz‰Üj„™D�X'wzwZx~{mZqÐiìXpl]k�
XZz‡]æg�~ÃðfZC»x7™D�XX�ÂïmÐÔFgzVÅÈŠ]™D
�ÔèÆŠ®~'™ÆYD�XÃð¬Ý™r#uzô=pÑD�Â¢zgZyÅ
}.#Ö~q¢ƒD�XzZ÷	gZ™r#ÔñÑ**†ZØŠg™r#ÔñÑ**MYZ−+™r#

441| gßZ{ã6

84



ÔñÑ**ÝxgÎw™r#PˆŠv}=pÑñÂZyÅ}.#Ö~q¢ƒñÔZzgCÙ§&
¿~æZz#Ö0*ðYCìXZLZ*f�Z�g$ñßsÐ¹o]q�ZzgZyÆ

Zk�ÛâyÆ
tiâ:ÑzYŠ»ìZ%°zÑWö!*ÂVÐ¤/m,™**e’ZzgZ
Šzé�w
6,ñÑ**äªkÆ  gppÅ½k,™**e’CÙz‰Ü0*È0*ñYD�XOçøDfsñZµ

Üs·z',Š!*g~Ð»x1X
zZ÷	gZ™r#Z’ZYuzô=pÑñÔYìK~ªxƒZÔñÑ**ìPCYY

‰ÔzZ÷™r#ät¥x™ÆñÑ**æg�ZsðÆægk�¿Ï½k,(N6,ÅÔñÑ**
{ñÙÐFggìÔ»̂½k,ZYi]á™−ÔZ#ŠgzZi{6,ãÂ6)4h45é XEIGEyzZ÷	gZ
™r#ä)HT»Ètå
zZ÷™r#Æ‚t¼:1ÑŠHX

Z#æg�Zsð!*iZgzZáky~åñÑ**úi×Ô)1zŒÛ[ìCYYìK
~7,_¸Ô/’q-·Z™r#ñÑ**Æúúi7,"Ð)g{™Dƒñz;!z)ª

¹pñÑ**»ñ‡.Þ5±ì
ZsJ-7HÔZzgñÑ**OñYìKÆ².5¾æ
EYZVÅK

~úi7,"ÑÂFŠiCñŠvkA$#-;1ºé EGXEx̂zsúiz;!z)ªX»È{—HX
†ZØ{V™r#²sëxVDÎÆky6,AyZy~ñÑ**»z÷ƒZÔz÷

ÆŒÛd$P¿ÆZk§b|1wgìÍ̧c*ŠzuZl%eŒV7ƒg;ìÔZk6,ÌñÑ**
ÅZg~6,.Þ7Wc*XÒ8[¬Ý™r#ƒ&Z5™r#7ÖÆŒVñÑ**ä~ŠÑp
7,JXux7,"~ŠÑpËäkyÆ!*CÙ·ZÖp~Zk7,"Åè#ÖÅX

1‰Ü½k,z÷�ñÑ**CÙ-Ã�ÛâD¸ZzgTgziZJã~ŠÑpÑzqƒäzZÑ
åIÑzqƒä~ŠÑp©gZ{V™r#äKÆZz6,c\d™Ö™¹
ñÑ**�z÷
~!*g!*gz�Š!*g~¬\»ZEw™D�Â}.ZÆcÔ;BÔ**uÔ»yì�z�Š»Â1s
�ÔZyÃz÷ÅH¢zg]ìÔYVz÷ë�X

YìK~/ŸZ
ŠzZ·t	gZ™r#ä¬x…~˜V©xÌņ̃Ñ**Å
ÅÑ7 B ½k,�Z!6,�Ð�Ñ<¶ÔeZ{ÔÉÈ™t¹
ZyÆŠw~—g

ìÔñÑ**ÆZ»',fYÅ�áy~Ì',}ZÖpÈ™_.!*]~(ÎðXpñÑ**äZkÃ
Ìñz·Ð',ŠZ“&HX

441| gßZ{ã6

94



Zû·™r#ÆŒVz÷ñÑ**†ZØŠg™r#»ƒZTÆWy%~ËŠgf™~Š
ÑpWc*ÔZzgz‰ÜªxñÑ**ÆŠ„&h:9}ƒä6,gs¬Ã±¬DI7-†ZÆ*

ºØgzÁ™@*ƒZÃÂZàÅ§sáŠHX
Z’Zñ#¸e$#zZ÷	gZ™r#äì6,z:ÕàZzgŠŒ]~Å©Œé EEMMzp

ñÑ**ÆÜs½k,,XÔZyÆúúi7,"ÐgzuŠc*ÔZyÃ)ªzz;!¹ÔúZxä
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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




