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Zzg ¼A~YNÐÔ²$+»gzVÃZy»**)Zqw!*N;B~Šc*YñÇ
z{3~YNÐX

Zv„CÙq»{Ûzâ´ì
³m,z!¨gÐÍß�M`Ð?ZLZko}Ã¢Zzg¢o™zÐ�

M�yzi}ZzgZyÆŠgxy~ÓxqzV»aZ™EZÑZvìÔZzgi}
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ZvÆ¬Æ¯Zq-fg{Ì7ZhYÔZvÆ´z{Ë~aZ™äÅ¤‰Ü
7ÔZvÆ´z{Ë~ñ]Š¶Å¤‰Ü7ÔZvÆ´z{Ë~ËYŠ¶
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Ë~ZzÑŠŠ¶Å¤‰Ü7ÔÃðŠzZZkz‰ÜJ-ÃZ+{7à$ËZ#J-
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~ƒ¼ìÔZÏÆ¥s~ƒ¼ìÔZvÐâùÔZvŠ}ÇÔZzÑŠZv
Š}ÇÔËYZvŠ}ÇÔgzi~ZvŠ}ÇÔgZs#ZvŠ}ÇÔc*ŠǵM`Æˆ)
ZvÆ‚t>{:™**Ôu:q**ÔZvÃgh™ËMÔcÔzàÔ̈_ÔZ$+ZwZzg
™r#Gc*ùg~Ð:â‰ÔËÆ‚t;B:;**ÔZvÆ´z{ËÃ

CÙq6,ZvÅxZãìX )2( ZZ]ôáô]ÖûvöÓûÜö]ôŸ$Öô×#äôXX ™r#¥s:'

o{Åé¢zg~ì
Š´¸Ç!Z¤/M`?äÓxÑÉ!*ÂVÐÂ/™àZzgto{f‚~è1
�ƒ¼ZvÆ¬ÐìÔZvä„Zk»Ñ]ÃZzgŠ*ÆÂxÃ¯c*Zzgz„

ZkÃ`@*ìÔZzg—gZ™x-ZvmzÅZvÆMy~9�ÔZ[ª#ÖJ-

ÃðÑ7MñÇÔZzgM\ÅÑ<6,−%�]7ƒÏÔZy!*ÂVÃf‚
~gÄ™Z¤/?äZvÆZ©â]Ãâ**ÔZkÆgÎwÅEcz~ÅZzgÑ<6,

X å¿HÂ}.ZÅn3™HƒV�vg~¼A5ì
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ZsxÆZg»y
ZsxÅãCŠ0*õqzV6,ì

³m,‚¹!M`ëZk>~ZsxÆ�Zg»y�ÔZsxÅ�ãCŠ,
�ÔZyÆŸ~W™,ÐÔZzgM\ÃeNÐ�ZsxÑäZzg›y
ƒäÆaHq,¢zg~�Ô›yÂë�;p…¥x7�›y
ƒäÆaÁÁqzVÅ¢zg]ìÔHHq,ƒãeÂÔXÐ9

ZZeö³ßôoø ›ãZK̈yÆZ0+gMCìÔZvÆgÎw-ZvmzÅäZg�áŠ�Ûâc*�:
œáûŸ$]ôÖø³äø]ôŸ$]Ö³×#³äöæø]*á$Úö³vøÛ$‚÷]…$‰öçûÙö]Ö×#äôæøMÎø^Ýô ô 9øø̀^Nøé ]Ÿûô‰û¡øÝöÂø³×øoìøÛû‹õ(
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)1(Zk!*]ÅÍZ„Šb�ZvÆÎZÃðqŠ7Zzg|]·-ZvmzÅ
ZvÆgÎw�X

)2(Zzgúi‡ì™**X
)3(iÃ>ŠbX
)4(e™**X
)5(gpyÆgzi}ǵX

ÂZsxåìZzgZ¤/Zy0*õ V6,¢ìZzgZy6,¿ì z 0*õq yZ Z¤/
q~¶ìÂZsxå7X Ë qzV~Ð

%2yÆky»9Zgx**eì
ZkÅVw-Võ�Zq-ky¯Nc*BeZBÔc*ÐÎc*YñÔZk~
0*õ2yÎñYNÐÔÂZ¤/egc*0*õ2yÎñ‰�ÔZzgZ¤/Zq-Ì
¤/Yz}Âz{kyc*BgìÇc*¤/YñÇ?Â¸VwZsxÅìÔZsxÆ
�0*õZg»y�ÔZsxÆ�0*õ2y�ÔZ¤/Zy~ÐÃðZq-Ì2y
¤/YñÔÂøgZZsx!*¹gìÇÔc*¤/YñÇ?c*!*Ç¤/YñÇÔÂtZ,„
¤/YñÇ‰øg~qg]ÔøgZBZq-2yÆ¤/äÐÔZq-š/~Æ
¤/äÐc*Zq-Ç~Æ¤/äÐ¤/Y@*ìX

Zsx»ª2yÝ©
ƒÐ«�qìÔT6,ZsxÅãCŠìÔz{Zk!*]ÅÍZ„Šbì�

ZvÆÎZÃðqŠ7Ôz{ZñZzg@ËìÔz„ƒ»{Ûzâ´ZzggZitìÔ
Šz2!gzi~ÃyŠêì?ZvÔ3ä~',•ÃyaZ™@*ì?ZvÔFg~¾Å
§sÐƒCìÔZvÅ§sÐÔZzgËÌZvŠêìÔZK̈yƒZ6,Zh}Ô«g
~¾}Ôe0+6,ï,eZáÔƒZð˜i~Zh}c*Š*Å(,~Ï(,~F,¹
™}ÔZ¤/Zk»to{ì�ZvÆÎZÃðqŠ7ÂÉ�z{»x[ìÔzg:
Zk»ƒZ~Zh**Ô«g~¾**c*«gÅµ~e†VÎ**ÔZkÆaÃðÎŠq
ZzgÃðÃZ+{Åq7ÔZ¤/Zk»o{tì�ƒ¼»Ñ]ÆZ0+gZvÆ¬Ð
ƒ@*ìÔ6,.*VZvÆ¬ÐMC�ÔZzgæÌZk»Ñ]ÆZ0+gqŠPÔ

4Zzg6,.*VÔZY×VZzg',Z×VMC�Ô‚g~Å‚g~ZvÅ§sÐ
MC�ÔZk»Ètì�z{ZK̈y»ïZv6,ZZygppzZÑìÔZzgz{ZZyÅ
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Zq-ãCŠÃÔZZyÆZq-2yÃ99‡ì™äzZÑìÔZ¤/ZkÆZ0+g¥/(,~
ƒYCìÔoÒÅãCŠÆZ0+gfgZÌ¶zZµƒYCìÂZkÅ›+MÔZkÅ
Zsèç{~7,YCìX

ZvÆ¬Æ%Ãðqœzvy7à$Ë
‰MŠò¾�¸ð~ätq3à¶TÐFgƒŠHÔªŠzŠ|81
åÂù~ŠgŠƒŠHÔT3àÂ-VƒŠHÔÂZyƒqzVÆZ0+gÃð¤‰Ü

7ÔÃð¸]7Ô�M\ÃvyànÔeZË™r#äZ(ZbÎc*�
MgZxƒŠHÔZvnguz¬àäÓxqzVÆZ0+g{¤g¿ìÔÚg¿

ìÔq~»»x»RìÔZkÐ»IÐÂ–YñÇÔMv»»x°**ìÔ
Z#ZkÃÎƒÐÂz{µYñÏZzg°Š}ÏÔ0*ã»»x\k»u**ìÔZ¤/

ZkÃ\‚�WÂ\kUYñÏÔt{¤g¿Zv¬àäCÙqÆZ0+gÔ�
{¤ZvÆ¬ÐTq~g¿ˆìÔz{ZkÅ{¤¹gSì;p
t{¤ÔƒZ»ZhZ**Ô0*ã»·**Ôq~»»RÔMv»°**ÔZb»MgZx™**Ô
ŠzZð»gZs#à**Ôtƒ¾Æ¬Ðì?ZvÆ¬ÐìX

ƒ{‘ZvÆ¬Å³�
Z¤/Zv»¬7ìÔÂq~M\Ã»7̂$ËÔ6�|]Z',Z�mZ?x

Yè q~ÐZLdWÃf%™gìp̧q~Z�³mZ?x»¼:—hmÔ
ZkÃZvä:»Œ»¬Šc*åÔ…t²n™**ì�CÙqÆZ0+g{¤ƒCì
Ô1z{ƒÅƒ{‘ZvÆ¬ÅZ`�ÔZ¤/Zv»¬:ƒÂÃðq¢g7

à$ËÔÃðYŠzÔÃðI“ÔÃðI**M\Ãvy7àYÔÃðZK̈yM\Ã
vy7àYÔ;VZv»¬ìÂƒqzVÆZ0+g@*|ìÔMvÆZ0+g
°äÅìÔZzgƒZÆZ0+gZhZäÅÔÂ@*|ZC»x™CìÔ1ZvÆ¬ÐX

‚g~q,ZvÆ¬Å@*,�
Âto{øgZ¢oƒÔZvÆÎZÃðqŠ7ÔZk»Ñ]Ã`äzZÑÔZk

ŠOCÆZz6,Ô»Ñ]ÆZ0+gæÌÂx^gì�ÔÎÌKN
�ÔtÎg`Ôte0+Zzgti}ÔZkÆ‚BæÌ(g}�ÔiCÙ{ (Galaxies)

ìÔ«gŠìÔ%õìÔœ~ìÔiiìÔ-gßìÔ0yìÔøIìÔ7gZ»
ƒ» (Universal system) 7gZ»7gZÂx»Ñ] (Solar system) 7gZÂxF

ƒZvnguz¬àÆ¬Æ@*,ìÔZzgZK̈yÃœàg;ìÔÂto{ƒ**
e’�ZvÆÎZÃðqŠ7Ôz„{ÛÔz„â´ÔZÏäaZHìÔZzgz„

X ZZ]øŸøÖøäö]Öûíø×ûÐöæø]ŸûøÚû†öXX Zk»Ñ]ÃZzgŠ*ÆÂxÃ`g;ì

—g-ZvmzÅZvÆMy~Ñ�
ZkÆ‚B‚B~to{Ì¢oƒ�·-ZvmzÅZvÆMy~Ñ

¹™áÔZ¤/Zk»to{7ì� �ÔZ¤/Zko{~¶MCìÔMŠòXÌF,
ÂZk»ZZy»ï7ÔZk»ZZy ZvÆgÎw-ZvmzÅMy~Ñ7�Ô

¢o7ÔZka¢zg~ì�to{ÌgO�·-ZvmzÅZvÆMy~
gÎw�ÔM\-ZvmzÅÆÃ̂ðÑ7MñÇÔM\ÅÑ<My~
Ñ<ìÔZ[ª#ÖJ-ÃðÑ7MñÇZzgM\ÅZnqÆ%�]7
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ƒÏÔZ#to{ƒÇA$ZsxÆZq-2y6,¿ƒÇX

úi Zsx»ŠzuZ2y
Šzu~qtì�úiÃ‡ì™zÔúi7,"ÃZvnguz¬àäCÙ›y6,0*õ

z‰Ü�ÛnHìÔ6�3**øg}a¢zg~ìÔZ¤/3**73NÐÂë
¼7™0*NÐÔeñ7ŒÐÔ**7̧™,ÐÔ̂0*NÐ?!*Ç

!*Ç7Ô ? 7^0*NÐÔøg}R,I~%7ìÂHøgZR,I−Ç
ëZLå–-V6,Z¤/vk7eZBÐÂz{ŠzŠ|Š,Ï?c*z{E~»x

Ð?7™MhÔÂZvnguz¬àä‰ZK̈ycgzi~ZzggzKÃ¢zg~ ™,
aZƒCìX (Energy) ìÔTÐZkÆZ0+g¤‰Ü ¯c*ÔTÐz{¸

úiñðÅgzqã½Zì
ZÏ§iÐZvnguz¬àäZkÆZ0+gZq-gzqã½ZÌg¿ìÔúiCÙ
ñðÆaZq-gzqã½ZìÔT§bZv¬àäZq-Kã½Zg¿ìÔ

Kã½ZÂtì�ëgzK3D�ÔgzK3D�Âº�ÔgzK73N
ÐÂ7áÐÔZÏ§iÐZq-øg~gzqã½ZìÔgzqã½ZHì?�ë

ZvÃc*Š™,ÔZv»f™™,ÔZvÅZ¤®)™,ÔZvÅ�ÛâÎŠZg~™,ÔÂtøg~
gzbÅ½ZìÔ‰ëZ¤/ŸÆZ0+g3**7àNÐÔÂøgZŸÎÄYñÇÔ
øgZŸÈ»%YñÇÔZÏ§iÐZ¤/ëZv»f™7™,ÐÔZvÆZ©â]
Å0*È~7™,ÐÔÂøg~�gzq+MìÔøg}ŸÆZ0+g�gzbìÔz{
ÈƒYñÏÔÎÄYñÏZzg%YñÏÔZzg‰ŸÆ%äÐZK̈yÃ
vyƒ@*ìÔZ,„gzbÆ%äÐÌZK̈yÃvyƒ@*ìÔÂKã½ZÂ

øg~ŠZwgzKìÔÍ“ìÔ%rìÔ',c*ãìÔöƒìÔeñìÔŠzŠ|ìÔ
âìÔ¿ìÔæìÔZÏ§iÐøg~gzqã½Z�ìz{úiìÔgzi{
ìÔeìÔiÃ>ìÔâZ…ìÔzìÔœ‘íZ]ìÔZi»x�ÔŒÛMy™*
Åˆz]ìÔZv»f™ìÔtøg~gzqã½ZìX

Šzu}gÁÅ'×h+,
Zsx»�ŠzuZgÁìÔZk»ÈHì?Zq-Âtì�ZfZyƒ̂Ôë

VZZ]øÎônû³³³Ûö³³³ç] Zv¬àäŒÛMy™*~�Ûâc*� Ñè ßÍVäM™úi7,|àÔq
úi‡ì™ä»Ètì�Zq-ÂM™pŠK~7,³Ô úi‡ì™zÔ ]Ö’$¡øéøXX

Šzu})®)Æ‚B7,³ZzgŠ}z‰Ü6,7,³ÔA$Z‡#Ö&>ƒÏ
)1(Zväúi›âV6,Ù Òø^ÞøkûÂø×øo]ÖûÛö©ÚôßônûàøÒôjø^e÷̂Ú$çûÎöçûi÷̂XX ]Ö’$¡øéø ZZ]ôá$

z‰Ü6,�ÛnÅìÔz‰Ü6,7,−ìÔKÆZ0+g7,−ìZzg)®)Æ‚B
7,−ìÔZ¤/ÐV~¶ƒCìÔ}7,kÂì1y6,7,kìÔc*7,kÂì

K~1Z#)®)ƒ_ƒCìÔA$7,kìÔK~Ì7,−Zzg)®)
Æ‚BÌ7,−ìZzgz‰Ü6,Ì7,−ìÔÐVq,¢zg~�ÔA$Z‡#Ö
&>ƒÏÔZ¤/Zk~¶MYCìÂZ‡#Ö&>7ÔÂZsx»ŠzuZgÁç{~
7,YñÇ‰�kyc*BÆË2yÆIUÐkyç{~7,Y@*ìÔ
Z¤/úiÆZkgÁÆZ0+g¶ÅÔZ‡#ÖÆZ0+g¶ÅÔK~77,SÔc*K

~7,Spz‰Ü6,77,Sc*z‰Ü6,7,Sp)®)Æ‚B77,SÔÂZk
ÆZ0+g¶zZµƒYñÏÔZq-Âtì�pŠ7,−ÔŠzu}Z‡#ÖÆZ0+gZq-t
Ìq�áïìÔ�ZL‚¹VÃÌá™K~MñÔA$„Âúi‡ìƒÏÔ

9102

10

)1(ÎgÒK̈YMe$301



pŠÂ7,|g;ìÔ6,ZL‚¹VÃ7Ñg;ìÔZLîzZßVZzgZL7,z±V
Ã7Ñg;ìÔZkÐÌZ‡#ÖÆZ0+g¶zZµƒYñÏX

)®)»ÈHì?
)®)»Ètì�úi)®)Æ‚BƒÔZ#)®)Æ‚BƒÏÂ
ƒŠz„MYNÐÔ‚g}îzZáMYNÐZzgZ¤/úi)®)Æ
‚B7ƒÏÔÂÃðÌ7MñÇÔÂtqMˆÔZµÐZk!*]ÃÒy™ä
Å¢zg]7ì�Šz2VÃÑƒÔ1tZka²n™g;ƒV@*�™~

ì�ƒ‚¹VÃá™MñÔZ#ƒ‚¶MN MYñÔqÑèZÝÂt
ì�‚g}ßvK t„ )®)»È ÐA$„Â)®)‡ìƒÏÔ

~MYNÐÔA$„Â)®)ƒÏÔZka‚g}K~Mz,Ô‚g}Zâx
Æ‚Búi7,³Ô)®)Æ‚BZzgz‰Ü6,7,³ZzgK~7,³ÔÂúi
‡ìƒÏÔZzgúiÃŠ+»2yZÏn¹ŠHì�úiŠ+»2yìÔTä
úiÃ‡ìHÔZkäŠ+Ã‡ìHÔZzgTäúiÃghŠc*ÔZkäŠ+Ãâx

ªTäYy ZÚø³àûiø†øÕø]Ö’$¡øéøÚöjøÃøÛ(‚]÷ÊøÏø‚ûÒøËø†øXX Z ™Šc*ÔZq-ug$~ì:
1ú™úighŠ~ÔZkä¬HÔúigh**Íc*»�ÛZ:¿ìÔZv™«�ÛâñX

Zsx»ŠZ2yiÃ>
Zv¬àäCÙ›y%Šzúg]6,iÃ>�ÛnÅìÔZ¤/Zvnguz¬àäZÚ
âwZzgZâŠzªZkÃŠ~ì�z{»[Æ_.ƒYCìÔÂZk6,iÃ>�Ûn

ìÔ»[ÅlZgHì?Z¤/ËÆ0*k‚hñ‚]Â!Î**c*ZkÆ”g
âqƒÔc*‚hñ!*zyÂ!e0+~c*ZkÆ”gâqƒÔÂZ(¿™r#

»[ìÔZk6,iÃ>�ÛnìÔZkÃe:6,Zq-ïÜƒ@*ìÔZ\ö…6,ŠzïÜƒ@*
ìÔZzgÎ6,eJð6,]4ïEHïÜƒ@*ìÔZvÆgZ3~tiÃ>ƒCìÔiÃ>Š¶
ÐHÃZ+{ƒ@*ì?ƒÐ¬ÂtZv»¬ìÔZv»�Û9ìÔTÅZŠZ5
CÙ›y6,¢zg~ìÔŠzu}âwÆZ0+g�éØc*nÏƒCìz{òYC
ìZzgâw™sƒY@*ìÔ‰ëÀZ™s™D�ÔÂ™0ÎäÐ
À}»é»ƒY@*ìÔ',l™äÐŠZÕVÅnÏŠzgƒYCìÔZÏ
§iÐ',@ÃâðÐÔ™s™äÐZkÆZ0+gÌðMYCìÔÎ**
e0+~ÆZ0+g¶ƒCìÔÂ‹gZkÃ»™ZkÆi8-ÃŠzg™@*ìÔZzgZkÃ

°™ŠêìÔZÏ§iÐZv¬àäâwÅÌðÌiÃ>Æfg=Ðg¿
ìÔiÃ>Š,ÐÂâw™s_ZƒYñÇÔtZsx»ŠZ2yìX

iÃ>:Š¶ÐøgZ„vyì
Z¤/ëiÃ>7Šï�ÔÂZvÆZq-¬»ÔZq-�Û9»nZïg™EZá
ƒD�Ô�(,ZkH{ìÔÉ¬ìÔŠzu}øgZ‚gZâwn{»n{g{YñÇÔ
Zzg�âwn{ƒ@*ìÔZk6,ZvÅñMCìÔT§b‡gzyŠ*»ƒÐ(,Z
â−ZgåÔZk6,ñ¾aMð¶ÔZkäiÃ>Š¶ÐZïg™Šc*åÔ|]ñÏ

mZ?xä‡gzyÐ¹�¸ðiÃ>Šh+zÔZvä�ÃZÚâwŠc*ìÔZkä¹
~YVŠzVÔtÂ÷~¾ðìÔZväZkÃi}~ŠvŠc*Ô–z**1Š
™Šc*ÔZkaâwÅÌðZ•ð¢zg~ìÔVwÆîg6,M\ÅÇh~ìÔZ¤/
ZkÅÌð7™ZNÐÔÂZ”ÆZ0+gšZaZƒYñÇÔZzgÇh~7−ÏÔ
c*-V™k�ù~Z¤/¥/(,~aZƒ̂Zzg½ZÇ7ƒCÔÂ-Ð1È
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ÑzqƒYCìÔZÏ§iÐÌð»ÂxZväCÙq~g3ìÔâwÅÌð
Ì¢zg~ìÔZ#âw™sƒÇÔZzg™sâwZ#ë3NÐÔÂªCÙì

~âgaZƒÇÔZzgZ¤/n{âw3NÐÔiÃ>7 y �ë�Zqw™,ÐÂZ
Š,ÐÔZvÆgZ3~eJð‚7Š,ÐÂtâwn{ƒÇÔZzgZ#n~
që3NÐÂnÏaZƒÏÔZka�Zsx»ŠZ2yìÔz{ç{~7,
YñÇÔZkaâwÃ0*u™äÆaZv¬àäiÃ>Ã�ÛnHìÔZvÆ

aôÜû ZZMáø]Ö³×#äø]Êûjø†øšøÂø×ønûồÜû‘ø‚øÎøè÷iö©ìø„öÚôàû]øÆûßônø^ðô gÎw-ZvmzÅä�Ûâc*�
GZvä›âV6,iÃ>�ÛnÅìÔ�â−ZgzVÐ )1( æøiö†øN%Âø×oFÊöÏû†ø]ðôaôÜûXX

zßwÅYCìZzgZ#ÖÆZ`Zzg¢zg]qßÍVÃŠ~YCìÔZk6,�
›y¿™D�ZyÃiÃ>Æ´z{œ‘íZ]Ì™Dgxe’ÔZk~
ŠzuZNÌìÔz{ì¾d$›âVÅ¢zg]»7gZ™**ÔZzgE!*]tìZ¤/
Óx›yÎ‚iÃ>ZŠZ™ä'Â›âV~Zq-Ì¾d$7gìÇÔZk
nZsx»tÂx¹¬àZzg—ìX

Zsx»aå2ygzi{
Zsx»aå2ygpyþ»gzi{ìÔZvnguz¬àägpyÆgzi}

ZZÒöjô³gøÂø³×ønû³Óö³Üö]Ö’(nø³^Ýö �ÛnG�ÔZvnguz¬à�Ûâgì� 6, Z#Ö·t
(tgzi}?6,�ÛnG‰ 2) Òø³Ûø³^Òöjô³gøÂø×øo]Ö$„ômûàøÚôàûÎøfû×ôÓöÜûÖøÃø×$ÓöÜûiøj$ÏöçûáøXX

�ÔZ,„‰�ÔßÍV6,�ÛnG‰Ô̧@*�?ZvÐegzÔZv»¾~
Z(g™zÔZK̈yŠHg{¹ZvÅ**�Ûâã™@*ìÔÑÅpZéÆ_.¸ìÔ

§b§bÅq,3@*ìÔZv¬àäZk¹~gzi}gpp»¬Šc*ì�
Ô�áxJ-¼:3**ÔZkn�Ûâc* Ægx g ŠyÆ{~3äÅWÐ

(�ZLgzi{Ã7gZ™zðÐá™�áxJ-ÔZvÆ¬ 1) ZZ]øiôÛ%çû]Ö’(nø^Ýø]ôÖøo]Ö×$nûØôXX

Æ_.?:¼3îÔ:"3ðFG0ÔZzg:ZKç-VÐCÔZzgÃðZ(»x:™zÔTÐ
gzi{I^Yz}X

ǢZZ+ gpy
Zvnguz¬àäŠHg{¹ZkZ#ÖÃg^Š~ÔÜsZq-·ZLa

g3ìÔZzgZk~ZLÈzVÃ3äÅWÐgz»ìÔZzgz{ÌðÐ�áxJ-Ô
ð !*¹gZ]~M\Ae�3NÔæ»x™ä�Ôƒ™Mh�Ôp

gz»ì@*�M\ÆÑÆZ0+gÌðaZƒÔZzgM\ÆZ0+gZv» Ð�áxJ-
ÒpZzgZv»egaZƒÔZka�gzi{ÆZ0+gZvnguz¬àät&¢Ag¿
ìÔ�ZkÐÑÆZ0+gÌðƒCìÔZzgÑÆZ0+gÂZäƒCìÔZzg¥x

gzi{~ ë ƒ@*ì�Z¤/Ë¾d$MŠòÃ3**:AÂùZkÅ¦/gƒCìÔ‰
ZvÆ¬Æ_.3**73DÂëÃÈu@ìÔÂZvägzi{gÅZ™ëÃ
tÌZˆk™ZŠc*ì�XÃ3**7ïg;ìÔXÃgzi~gzK7ïg„ìÔ

»Ø^Yz}�z{ù6,.yƒD�Ô@*�?¾'V»ìwgÅ!Zk
a�TägzÝ7Š@ZkÃgzÝ»H¯ÔZ0+JMŠòƒ@*ìZkä:
gzÝŠ@Zzg:Z0+ƒZÔZkÆaÂÎg`»Â_Ì',Z',ZzggZ]»M**Ì',Z',Ô
ZkÃH¥xÔZÏÃÂ¥xƒÇ�MçzZÑì�ŠyÆHÃZ+}�ÔÎg`å3

ÆHÃZ+}�ÔgZ]ÆMäÆHÃZ+}�X
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Tq»Z̈KyÃZˆk7ZkÐ**zZ�ƒ@*ì
TÃÃ7M@*ÔZkÃH¥x�ZYÑHqìÔZÏ§iÐZ¤/ËäÃð

š/z~q3ð„:ƒåÛ„Û3c*ƒÔZkÃH¥x�š/zZHƒ@*ìÔ¾n
t�Zvnguz¬àäÑÃðhZ‚È»gÄÆZK̈yÃZˆkŠÑŠc*�Šd?ÃØ
^Yz}Ô�¾d$Ã3**:YÐù6,.ãƒCìÔz,Â?ZvÆ¬Å
�ÛâÎŠZg~~gzi{gÄgìƒÔpXßÍVÆ0*k3äÆagit7ìÔ
?Ãù6,.ãƒg„ìÔZyÃÌZ,„6,.ãƒCƒÏÔZkngzi}Å
',•ÐM\ZyßÍV»ìwgÅÔ¾'V»ìwgÅÔ¾'VÃŠzÔZyÅæŠ™zX

gzi{Zq-nÅzgilì
ZkÐŠzu}Ì 1 ZkÆZ0+gZq-NÌôpìÔz,ÂtZv»¬ì

ZK̈yÅ�áìÔtÌ™sƒC } ¹‚g}ÃZ+}qÝƒD�Ô
ìÔZzgZkÆZ0+g',ŠZ“™äÅ̧]ÌaZƒCìÔtÌZq-n»W@{
ìÔZq-nÅzgilìÔZ¤/pZv¬à»¬ìÔZzgt„Š]ìZzgZsx»aå
gÁìÔZsxÅqg]Zk6,9~ƒðìÔZkgzi{ÅtZÌìX

gzi{~CÙ',~qÐŠzggì
Zkgzi{Ã!*¹gppÆaÜs7̧�ðÐ�áxJ-È»gìÔÉgzi{
~ZkÅÌÃÒ™ãe’�ZkÆZ0+gúizVÅ0*È~ÌƒÔZkÆZ0+g

Æf™ÅÒ]ÌƒÔZkÆZ0+g',ZÇVÐÔZpg~ÐÔcyÐÔ Zv
n~!*ÂVÐÔ$+ó„ÐÔ',}ìÑ]ÐÈe’ÔZkn� ÕÐÔ

gzi{ÆZ0+gëÈ»g{gì�ÔZvÅ„Š]™gì�ZzgQøg~ó�ôp
ÐHÃZ+{Ôgzi{gÄgì��áxJ-ÔZzgQÕ™gì �g 7ÔÂQÈ»

�Ô',Zð™gì�ÔÇài!*yÐïwgì�ÔÂÈ»g�ÐHÃZ+{ÔZk
È»g�»ÃZ+{A$„ìÔZ#ëðÐ�áxJ-Zv»f™™,ÔŒÛMy7,³Ô
f™™,ÔÄ7,³Ô:ÂÕ™,Ô:Zpg~™,ÔZzg:i!*yÐßZÖp
ïBÔÁÐÁ{ñl„g�Ôzg:ÂÈ»g�»HÃZ+{ìÔOñNZ[Æ

ÔZka…ÃÒ™ãe’�gzi{ÃZÏ§bgO6� YñÇ ƒ t±Z[
Zk»hìX

gzi{~F,zZô»ÌZÈx¢zg~
gzi{~F,ZzôÌ¢zg~ìÔª7g}ŠyÂgzi{g3ÔZ�g~ÌZhZh
q,3NÔ7gZŠ,pZy½ZƒZåÔCÙ§b»V�Ûz^ZzgCÙnÆ3ä¸Ô
ZÚ3c*ÔZÚ3c*�3™ZV„7ŠH�f[ÅúiÌÍwZzgQF,ZzôÌÍwÔ
ÂQCƒÈÆg�»ÃðÃZ+{ƒZÔZvÅZ¤®)~Ã@*„:ƒÔA$gzi{gpp»
ÃZ+{ìÔgzi{gppÆaH~3ðZzgòÅúiÍwÔHÃZ+{?Ñzq~„ò
Åúi77,SÔH~3ðÔŠzŠ|Ì\Ô¡Ì3ðÔÎ×VÌ3ðÔXq,
3NÔZzg_6,7,ŠHÔÂÃZ+{HZkH~»ÔŠy~È»g�»ÔZkäÂ
Z6gã~„ZvÅ**�Ûâã™Š~ÔÂ�áxJ-È»g�»HÃZ+{ƒZÔZÏ§bÐ
Šy½gzi{g3ZzgZ�g~~ZÚ3c*ZzgZâŠk,J-3c*�f[ÅúiÌYCg„Ô
Qgzi}»HÃZ+{ƒZÔZÏaZkgzi{Ã9‡ì™äÆa;Éa2̧yÃ
9!*¹gppÆat¢zg~ì�ëZLgzi{ÃZÏ§iÐgÇÔ6�Zv
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Ð™«ƒÔ',ZðÐÔ ÂV eLìÔZv»f™ƒÔZvÅ„Š]ƒÔi!*yÅß!*
ÕÐZpg~ÐÔÇà‰aÐÔ±ä×äÐaÔZvÅZ¤®)
™}Ôic*Š{Ðic*Š{K~gìÔŒÛMy7,ñÔt¢zg~ìÔÃZ+{°ÂƒÇÔZzg
ÑÅZ&bÌ°ƒÏÔzg:gzi{ÐHÃZ+{ÔZ¤/gzi{Zk§b7g3YñÇ
ÂtZsx»2yç{~ìÔZkagzi{Åqª~CÙ',~qÐXYñÔ
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