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(02)

Zg�zF,À:ì·{yYßO~

: Zôm,~F,ÀeZË�Z+

264-262

]øÖ$�ômûàømößûËôÏöçûáø]øÚûçø]ÖøãöÜûÊôoû�øfônûØô]Ö×#äô

�ßvZCâwZvÆg5~Üs�D÷
Those who spend their wealth in Allah’s cause;

�ø?]ø�÷p $öÜ$�ømöjûfôÃöçûáøÚø«]øÞûËøÏöçû]Úøß&^æ$

QZkÆ�:Zky%a»Ë6,Z�ygnp÷Zzg:ËÃ1�ï÷
Then, they do not supplement their charity

with reminders of the gift and injury

(to the feelings of the recipient):

Ö$ö̀Üû]øqû�öâöÜûÂôßû�ø�øeôùãôÜû

Zy»,ZyÆ6,zg�ÇgÆ0*k»gì
Their reward is reserved for them, with their Lord.

B Âø×ønûãôÜûæø�øâöÜûmøvû�øÞöçûáø æø�øìøçûÍº

Zzg)ª#ÖÆgzi(:ZyÃ¼ps�ÇZzg:z{â�VÐ
They have nothing to fear, nor would they regret.
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Ú$Ãû�öæûÍºæ$ÚøÇûËô�øéº ÎøçûÙº

3,x!*]È�´Zzg�g*g�**
To speak a nice word and ask for forgiveness

Úôùàû�ø�øÎøèõm$jûføÃöãø«]ø�÷p ìønû�º

ZkíZ]�¶Ð4ìTÆ�hezZáÃZj+Z�~Yñ
is better Than a charity, followed

by an injury (to one’s heart)

C æø]Ö×#äöÆøßôo'uø×ônûÜº

ZzgZv"*iì',�!*gì

And Allah is Self Sufficient, Forbearing.

5mø̂m%ãø^]Ö$�ômûàø!Úøßöçû]�øiöfû_ô×öçû]�ø�øÎFjôÓöÜû

Z}ZZyzZß!ZL��])zíZ](',!*�:��b

O the believers! Don’t make your charity worthless,

eô^ÖûÛøàôùæø]�ûø�Fp

Z�ygppZzgZj+Z�¶Ð
By reminder of your generosit and also

by (causing) injury (to feelings of the recipient),

Òø^Ö$�ôpûmößûËôÐöÚø^Öøäü�ôñø«ðø]Öß$^�ô

Zk¿Å§b�ßÍVÃ�3z}Æaâwy%a�@*ì
Like those who spend their wealth

to be seen by the people,

æø�ømöç+Úôàöeô^Ö×#äôæø]ÖûnøçûÝô]�ûFìô�ô

ZzgZvZzggzW̄y%]6,gZy7g�r

Believing neither in Allah nor in the last day.



52024 Z6,s

Âø×ønûäôiö�ø]hº áõ ÊøÛø%ø×öäüÒøÛø%øØô�øËûçø]

ÂZk)Æâw(ÅVwZk"yÅÏìT6,ðh~Ïè7,~�
Its example is like one of a hard baron rock,

covered with a thin layer of soil

Êøø̂�ø^eøäüæø]eôØºÊøjø�øÒøäü�ø×û�÷]

ZzgZk6,izg»z',k�ZÐ�s�eZá

Then a rain storm hits it and turns it to a bare rock.

�ømøÏû�ô�öæûáøÂø×Fo�øoûðõÚôùÛ$^Òø�øföçû]

)ZÏ§b(t)gc*»g(ßvZLZqw»¼Ì,qÝ7�ÃÐ

Such people will not gain any reward of what

(they thought) they earned.

D æø]Ö×#äö�ømøãû�ôp]ÖûÏøçûÝø]ÖûÓFËô�ômûàø

ZzgZvZ,**]zVÃ@Ze$7�c*�@*

And Allah does not guide such thankless people.
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]ô�ø]Òø^áøÖønû×øèö]ÖûÏø�û�ô
Z#�&�g�Cì

ÊôoûÒøfûÓøføèõÚôàø]ÖûÛø¡øñôÓøèô Âø×ønûäô]Ö�$¡øÝö Þø�øÙøqôfû�ômØö

�Û¤VÆL$Ö~QF,D÷Ô d Â�s

mö�ø×%çáøÂø×FoÒöØôùÂøfû�õÎø^ñôÜõ]*æûÎø^Âô�õmø�ûÒö�ö]Ö×#äøÂø�$æøqøØ$

CÙZkÈ}ÆngØÅ�¬�D÷�9}c*ÆZv»f��g;�@*ì

Êøô̂�ø]Òø^áømøçûÝöÂôn�ôaôÜû(møÃûßôomøçûÝøÊô_û�ôaôÜû
QZ#Ï»�yª¡»�y�@*ì

eø^aFoeôồÜûÚø¡øñôÓøjøäü
Zv¬\ZL�Û¤VÆ�tÈzV6,õ�@*ì

ÊøÏø^ÙøVmø^Úø¡øñôÓøjôoû
�Ûâ@*ì:÷}�Û¤!Cî

Úø^qø�ø]ðö]*qônû�õæøÊ#oÂøÛø×øäü[
H$+!ìZk'×�zg»�ZC»x7gZ��}

Îø^Ööç]V�øe$ßø^qø�ø]æ.åü]*áûm%çÊ#o]*qû�øåü
�Ûºë÷:Zk»$+!tìāZkÅQ%̀]ZkÃ7g~�}�~Yñ
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Îø^ÙøVÚø¡øñôÓøjôoû
Zv�Ûâ@*ì:÷}�Û¤!

Âøfôn�ôpûæø]ôÚø^ñôoûÎø�øçû]Êø�ôm�øjôoûÂø×ønûồÜû
÷}ÈzVZzgÈ-Vä÷Zz{�Ûn7gZ��c*�Qy6,å

$öÜ$ìø�øqöç]møÃôr%çáø]ôÖøo$eô^Ö�%Âø^ðô
ZkÆ�z{ò�íÐ7zZi��¬�D÷

æøÂô�$iôoûæøqø¡øÖôoûæøÒø�øÚôoûæøÂö×öçôùpûæø]�ûiôË^ÅôÚøÓø^Þôoû
÷~³]ÅÔ÷}°wÅÅ Ô÷}�xÔ

÷~�÷áyÅZzg÷}�£xÅn

�ø.qônûføß$ö̀Üû
~ZyÅ�¬îVÃ¢zgJw�zVÇ

ÊønøÏöçÙöV]�ûqôÃöç]ÊøÏø�ûÆøËø�ûlöÖøÓöÜû
QZv¬\�Ûâ@*ì:Z[?zZ:Yî~ävg~n]��~ì

æøeø�$Öûkö�ønôùòø^iôÓöÜûuø�øßø^lõ
Zzg~ävg~',ZÇVÃZYÇVÐ$+w�c*ì

Îø^ÙøVÊønø�ûqôÃöçáøÚøÇûËöç�÷]Öøö̀Üû
M\~VäZg÷á��Ûâc*:QßvzZ:�D÷ÂZyÅ��_�Cì

Dh E�Ãg]�mÛ^á(Âà]Þ�eàÚ^ÖÔ
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âÓgpygzÝÅZq-�y

gpy»ÑÔgØZzg',�'zZÑ·Zq-!*gQ�t�ìXQ#Ö0

Å"-Æ]I\Z0+�}~tIgu·gzÝÅZq-�yÅâ#ìX

�CÙÂQ#Ö0Ã�äÅÓxF,D+ZÛ**»xÃMC÷XmìZvÔr#gÎwZv~VÔ

tÓxUÂZq-§sgìÔ ___
'.hë
G
O!*ÅMyÔz÷zÃÔÈz)]

LL±Z�Z�ÌóóÅÏÝ]ÌZkQ#ÖÃfhg�÷1@*qwtÌ�ä~»x[

Ã7M'X�w´)ZDw:
÷VT~�VMÎ�{z{y%ðÔ?� Å

Q#ÖÐá��Û�zZuJ-÷áh+�Ãð��EÂ/�ä6,Mâ�{ÃMñX

Æ�Ûd$�´~M�ðQ#ÖÆZ�ÛZ�fZCR6,ÌÔ±R6,ÌZzg¬@R 60

6,ÌZq-="-»Dg÷X¬@R6,¤x�âVÅæ�Sî¦

±R6,ZLo~�+ÆjÅ].z4» ___ Æ�âVÅæ�»çn�
�&Z±gZ] ___ fZCR6,ZvÅÈÏ»ÇSä»çn� ___c*___ çn�

Ðßg]qw**&/ìX

]Þrnßò�Âf�]Ö×#ä]�Û^ÂnØ
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Q#ÖÃZkä~à�¶zZá��ZgzV~P(,}(,}**x

âv7ZzgZkÅ¡¨e$ZzgÓµRâg{÷�ZiwÐ��âVÆ�Ô÷X
ZysV~ìā�ÛâÈgÎw~VÆ ___ ZyÅ�y ___ gpyZMgu»·

_.ZkâÓIgu~-È7ZzgZkÅ¡¨e${��~YCìÔ¼AÆ�gzZi}

ÌÅw�bYD÷Ô3Æ�gzZi}ÈÌ��bYDÔtñZ�])ĝ�~(»

Ì·ìZzgZk¹~�âV~n»_./Ì¼úc*V�Y@*ìX

Q#ÖÆÍpZ�V)fYÔ1YÔZ[�ZxÔzZ��4è
E
GE(Ð��&h²n

ìāZkñµÐÃZ+{ZV�Zq-%ûQZq-6_."ÐZkQ#ÖÃ�äÅ

ÃÒÅYñX-y7ZzgZkÅ¡¨e$Å)ñ��Ï~H=tQ#ÖZL
ÓµZâg{Ã��}�ËZg�YñZzgLíQ#ÖózZáZLÇ£Ãe%
6,»g�YñX

Z%!*HzsZzg4ùZ
Å.5¾æ
EÆZk�ÛÉÅ6_."ÐZ�Z56,

Zv4:z¬\ÅgØÐ½7gQyìāz{ëÐZCz{±Z[ÌUáÇāTÆ

�¬ ___ Ë~ëZK�¬îVÅJqÐøzx�`÷X̧ð»�&ÐËÏg

tgpyZMguÅèV»qÝÌìX ___ ÷áh+�z!*g{»gMæ�YñZzg�¬ ___

qÝ¯xtìāZk¹~-y7ZzgZkÅ¡¨e$Å)ñ��Ï»

ÃZ+{ZV�Z#Ö~Z%!*Hzsz4ùZ
Å.5¾æ
EÅZq-½7g�q-',0*ÅYñZzgH~z

Zāg~Æz�ÜZzg�&�gÅIgu�oV~�¬�¤!gÏgÃZEw�D
�ñZ#ÖÃ�äÅÃÒÅYñX

]øÖ�øÃûoöÚôß$^æø]�ûôiûÛø^ÝöÚôàø]Ö×#äôiÃ^ÖFo
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"�z{ßv�Zïg�D÷ZvÅWc*]» ]ôá$]Ö$�ômûàømøÓûËö�öæûáøeôF̂mFkô]Ö×#äô
Zzg1VÃ��ZiO�D÷ æømøÏûjö×öçûáø]Öß$fônù́àøeôÇønû�ôuøÐõù

t·�Å§sZ÷ág{ìāz{¬Ì�gì÷ZzgZvÆ1VÃ��ZiOÌ
��ïgì÷

Zzgz{O�D÷ZyÃ�ßÍV æ$møÏûjö×öçûáø]Ö$�ômûàømøû̂Úö�öæûáøeô^ÖûÏô�û¼ôÚôàø]Öß$^�ô
ÃZ»s»¬�D÷

Üs1VÃ�7Ôz{ßv��*~hÆb�Zg÷Zzg1VÆî�x6,ZzgnÆ

gZ56,º�ñZ»sZzgmÆ�BZ%!*HzsZzg4ùZ
Å.5¾æ
E

Æa9}
�ñ÷Z,ßÍVÃÌO��ïgì÷XtZK̈ã'×Z`ìāZ#W�òp�eZ{�@*
ìZzgz{ê�©8ìā¸ßgZ3Z(g�**ìÂZkÃnÅ�ú]�¶zZáßv

Zzg§�¹�@*ìXz{CÙZkW�òÃ�nÅ contrast Zi7�XZkaāZk»
�ú]�êì»�ÆZkÅWzZiÃ�!*�beLìX·�ÌZ,��Dgì÷z{ZÏ

a1VÃâgDgìZzg1VÆ´z{�W�òÌhÅ!*]á�Zzgh»b�Zg0�
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ZVZkÃÌO��ïgìX
ÂZ,ßÍVÃp�~��Ø�g�**u±Z[ÅX

¸z{ßv÷āXÆ�g}
¿�ù���*~ÌZzgWy%]~Ì

tZ,$+hßv÷āZrVä��ÅZk»�*~ÌÃðZY³7
�ÇZzgWy%]~ÌÃðZY³�t7WñÇÔZyÃ±Z[�ÇX

ZzgZy»Ãðæ��äzZÑ7�ÇX
ª#ÖÆ�yÃðZyÆh~1%zZÑÌ7�ÇX

Z}Ñ!HW\ä�¬QyßÍVÃ

XÃÂ[~ÐZq-z5å
�VÂgZ]Ôi1gZzg�ÛWy�ÃZ2[¹�HìªZ2[Zq-(,~Â[ìT»
ÂgZ]ÌZq-z¶Ôi1gÌZq-z¶Zzg�ÛWy�ÌZk»Zq-zìXÂXÃQk
(,~Â[»Zq-z5å

Z#ZyÃ�c*Y@*ìZvÅÂ[Å§s
ª�ÛWyÅ§sātÌZkZ2[»�zìZkÅx]Ìz�÷ÂWîZk6,
ZZyáWî

@*āz{Â[ZyÆ�gxyê�}
Qì¢D÷�Zy~Ð
z{ZkÐ³�½-÷

tZkzzÐāz{ë÷ �FÖôÔøeôø̂Þ$̀öÜûÎø^Ööçû]ÖøàûiøÛø�$ßø^]Öß$^�ö]ô�$?]øm$̂Ú÷^Ú$Ãû�öæû�Flõ
Wv�7gñÏª#ÖÆ�y12ÌÆP�y

U Êøfø�ôù�ûâöÜûeôÃø�ø]hõ]øÖônûÜõ

]öæÖ5òôÔø]Ö$�ômûàøuøfô_økû]øÂûÛø^ÖöãöÜûÊôo]Ö�%Þûnø^æø]�ûFìô�øéô

V æøÚø^ÖøãöÜûÚôùàûÞ#�ô�ômûàø

]øÖøÜûiø�ø]ôÖøo]Ö$�ômûàø]öæûiöçû]Þø�ônûf÷^Úô ùàø]ÖûÓôjFgô

mö�ûÂøçûáø]ôÖFoÒôjFgô]Ö×#äô

ÖônøvûÓöÜøeønûßøãöÜû
$öÜ$møjøçøÖ#oÊø�ômûÐºÚôùßûãöÜû

W æøâöÜûÚ%Ãû�ô�öçûáø
z{ZïgYV�D÷?W�ò»�§iè¿$+wY@*ìZkÆúZK̈yÅZq-Îa�C

ìÃð,�@*ìTÅzzÐW�ò»§iè¿$+mìXZkÆ!*g}~�Ûâc*ā
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ëÂZvÆH÷ÔZ¤/3~Y**�ZÌÂ'eZw�ïw1YñÇ

ZzgZyÃ�ðÆ~eZÑ�ZìZy
Æ�+Æ!*g}~ZyZK¯ð�ð!*ÂVä

Zkaz{Ë�zu}Ðh!*]GgÃ»g7÷

Â÷qw�ÇZ#ëZyÃ¦�,Ð

Zq-Z,�yT~Ãð�7ì
z{Ä(,}�ðÆ~÷ā�gì÷āWy%]�ÏZzg�ñZ7

YñÇZzg¼Ì7�ÇXZk�yZyÃª]�ÏāëHB¸Zzg�H�HXÂ÷

qw�ÇZy»Zk�yT~z{¦KYNÐ?Zq-W�òz{ìTÃWy%]Å�ì
Zzgz{ZkÆa¼IKYKÃÒÌ�g;ìZkÃ¼:¼ïYñÇYèZkÃ
Z�kìZzgZkÆaZkäÃÒÂÅìXZq-W�ò&ìz;V=ÂÌ~

ÑÏ�7ZzgZkÃz;VÌ~ÌµYñZzgãª3~Ìā�eZw�c*
YñÂª]ÂZÝ~ZkÃ�Ïā~H&g;Zzg�÷}�BH�HìXÂZkÅ

ZkªÃ�VÒyHYg;ìX
ZzgCÙZq-Ã7gZ7gZ$+!�c*YñÇ�¼Ëä¾c*�Ç
ZzgZy6,Õ7HYñÇ

Z}Ñ!W\�Ûâ�ØZ}Zv!Z}āÆâ´!
Â�ā»â´ìW�yi}t�&¼Âä¯c*ìZK̈âVÃÂäaZ

HìZzgÎc*ìÂ�Zk»ZÝâ´ìX
ÂTÃeLìā�}�êì

ªZk~ÐAeLìZzgTÃeLZ(g�}�êì
ZzgÂTÐeLìāá©8ì

Z[tZkÅ§sZ÷ág{ì�Îg>ZÂ{~ë7,|gì¸āZv¬\Zq-Z#ÖÃú

ÊøÓønûÌø]ô�ø]qøÛøÃûßFãöÜûÖônøçûÝõ�$�ømûgøÊônûäô

æøæöÊôùnøkûÒöØ%ÞøËû�õÚ$^Òø�øføkû
Y æøâöÜû�ømö¿û×øÛöçûáø

ÎöØô]Ö×#ãöÜ$ÚF×ôÔø]ÖûÛö×ûÔô

iöç+iôo]ÖûÛö×ûÔøÚøàûiø�øðö

æøiøßû�ôÅö]ÖûÛö×ûÔøÚôÛ$àûiø�øðö

X æøÆø�$âöÜûÊôoû�ômûßôãôÜûÚ$^Òø^Þöçû]møËûjø�öæûáø



132024 Z6,s

Ug;åz{:6,�{Yg�¶Zzg�zu~Z#ÖÃZv¬\WÐÑg;åXQyÅúÒÏ»�zg»
�g;åZzgZq-�yZ#ÖÃ�tÑc*Yg;åXZk:©~tZÖp÷āZ}Zv!
¾ZZ(gìÂä�zDÙZg�wJ-·�ÃZk£6,Ã,̂g3ìÔZ[ZyÃUc*ìÂ¾Z
�Z(gìZzgZ¤/�zuzVÃÑg;ì�âVÃZ[z{ñµ�}g;ìZzgkB$+gÆ

�Zv¬\'×h+:q]«�ÛâñÇZzgt�zZzg&ó~Å!*]ìZkÆP��w
�WJó~~lì�YñÇXÂZ}Zvt¾Z�Z(gìTÃeLìo«�Ûâ@*
ìZzgTÐeLìz{á©8ì

ZzgZ}ZvTÃÂeLì³]�êìZzg æøiöÃô�%Úøàûiø�ø«ðöæøiö�ôÙ%Úøàûiø�ø«ðö
TÃeLìf?��êì
ªt�£ÐUñ�÷tfª(�ìZzgZ[�âVÃZvz{³]�}g;ì
ÂtZv�»Z(gìZzg�ZkZ(gÆaiÃÒ�}ÇZÏÃZvt�}ÇXZv¬\

�Ì�+Æt»27gZ�äÅÂ=«�Ûâñ@*ā�âVÃ�*~z{³]»
£x�z!*g{AZzgZk�*~z{ÜÄ»Âx�z!*g{Yg~�X

Àí¾};B~ì eônø�ôÕø]Öûíønû�ö
c*�¼Zv¬\øg}a�@*ìZk~í�í��Cì

"�ÂCÙq6,�g]g�rì Z ]ôÞ$ÔøÂø×FoÒöØôù�øoûðõÎø�ômû�º
Â�Z4�@*ìgZ]Ã�y~ iöçûÖôsö]Ö$nûØøÊôo]Öß$ãø^�ô
ZzgÂ�Z4�@*ì�yÃgZ]~ æøiöçûÖôsö]Öß$ãø^�øÊôo]Ö$nûØô
ZzgÂïmìi0+{Ã%�{~Ð æøiöíû�ôtö]Öûvøo$Úôàø]ÖûÛønôùkô
ZzgÂïmìÂ%�{Ãi0+{~Ð æøiöíû�ôtö]ÖûÛønôùkøÚôàø]Öûvøoôù

ZzgÂTÃeLì��[git�êì a æøiø�û�öÑöÚøàûiø�ø«ðöeôÇønû�ôuô�ø^hõ
tgZ]Ã�y~Zzg�yÃgZ]~�Z4�ä»|xÂ(,ZzZãìX%�{Ð

i0+{Zzgi0+{Ð%�{ï%Å�¬x@*zsfYäÅìz{ÂtìāZv¬\i0+{q~
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Ð%�{qïmì�%©Z&+{�îìÂZ&+{%�{qìXQZÏ%�{qªZ&+}~
ÐZv¬\i0+{qªai{ïw�êìXpZ¤/QkzZ§~̈g�,�ëäÎgï�{

~·�Å@*gõÐ7,JāZ#µZuZLÆßvñ]ÆegÐ� 234 ÅMe$
ÂZväZyÐ�Ûâc*:?%Yî)z{%�(QZy �Êø³Ïø³^ÙøÖøö̀³Üö]Ö³×#³äöÚöçiöç]$öÜ$]*uûnø^aöÜû� ¸

Ãi0+{��c*XÂt�ZÜ¹i0+ÏZzgZÜ¹ñ]ìtÌ¸ñVÃZv�«�Ûâ@*ìāZv

¬\�Zq-¸xÃ&&«�Ûâ@*ìÂz{�*~²z`6,¬YCìÍc*z{i0+{̧x
�YCìZzgz�Ȩ̈xÃ�èª(~¤/Z�êìÂ%�{̧x�YCìXÂz{|xZÏMe$

ÐqÝ�Y@*ìªZq-̧x²z`qÝ�CìQ%�{�YCìQZķxÃ�z!*g{
i0+Ï«�Ûâ�êìXÂt²z`zizZw{mîg6,Zy̧ñVÆ�B�ZvÅúÒÏ�C

÷ÔÎ�ZìX
ZIZZyÆat �ømøj$íô�ô]ÖûÛöç+Úôßöçûáø]ÖûÓFËô�ômûàø]øæûÖônø«ðøÚôàû�öæûáô]ÖûÛöç+Úôßônûàø

gzZ7ìāz{»�ÛzVÃZC�à�z�&¯NZIZZyÃgh�
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YñXZkÐZZy~Z���@*ìXÎgïZÎw~Zv¬\»Zg÷á�ì:

æø]ô�ø]iö×ônøkûÂø×ønûãôÜû!mFjöäü�ø]�øiûö̀Üû]ômûÛø^Þ÷^
)ZzgZ#ZyÆ�tZkÅMt7,SYC÷ÂQyÃZZy~F,¹qÝ�Cì(X

�zuZ§itìāFZIZZyÅÄZ(gÅYñXZg÷á�!*g~¬\ì:
)Â/:911( O m5ø̂m%ãø^]Ö$�ômûàø!Úøßöç]]i$Ïöç]]Ö×#äøæøÒöçûÞöçû]ÚøÄø]Ö�#�ôÎônûàø

)Z}ZZyzZß!Zv»¾òZ(g�zZzg��:Æ�Bg�(X
ª�ßvi!*yÆÌF�VZzg¿ÆÌF�VZyÆ�Bg;�zXZ,F
ßÍVÅÄ»ÃZ+{Â�@*�ìZyÅ§]»_·ÌZZy~F,¹»ñZ#�@*

Å§]ÐPzZu]�gVwf�KYD÷ÔX j ìXfs~ô/�Zx
Ðt!*]'×h+zZã�YñÏāZyÃ�ÇZZyqÝåZkÆZW,Z]H¸X

äZ#ó]ÆZgZ�}Ðg|#^!*0+JÂ h |]t;3ï NXGEgzò X1

æWläZyÃgZ5~gzu1Zzg¹?�Vl~{à;BMñÔ̧Dg{�?
ä�zª(¾ðZzg¦ÅìÔZ[?tYyZzgâw�VÐ7áYMhX|]t;3ï XGEñ
äZCF,¿�3�¹ā?Y��ā÷Z¶K:L7aÂÔ}.ZÅn!Z#J-Zk~

Zq-Ì¾ì~»ZL�Ûd$7Mä�zVÇÔZkÆ�~ZK�ZgÐ£¨
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�zVÇXZ%Z¤/?e�Â÷~�zª(áßZzg=Yä�zXæWZk6,gZè��Zzg
|]t;3ï XGEñäZK�g~�zª(�}�O»ZZy»Î�Zy%h+1XZk6,tMe$Igā

)ZÂ{:702( æøÚôàø]Öß$^�ôÚøàûm$�û�ôpûÞøËû�øäö]eûjôÇø«ðøÚø�û�ø^lô]Ö×#äø **iw�ð:
LLZzg¼ßvZ,Ì÷�ZvÅg�qÝ�äÆaZKYy»Î�Z�fe÷óóX

¨gÙā�VZq-§s�+»¬ìāó]�zZzg�zu~§sz{âwì
�Z,Väi0+Ï½Å�Ð¾c*åXZ#Z+ßg]aZ�ðāZy~ÐËZq-

qÃXc*YYìÂZ,Vä�+»¬lxg3ZzgâwZzguât�Û!*y��c*Xz{ZZã
¸]�¶TäZ(�ä6,Z¹Mâ�{HX

Ãñgä¤/ëg h ó~~çzïgâÆ�zgZy|]ih+0�"0î ILE 3Í X2

�1åXZ#z{Z¹O�äÑZzgZ¹ḾÆ«6,Ñc*�HÂÐZÏqª(~

ËäZyÐ7Y:Z}ih+!H?Zk!*]ÃI�zÐāvg~(·)~V(�V
Zzg?ZLyMgZxÐg�?Zk»ïZZyzZáF¬ÔäG,\��Z[�c*:zZv!~

tÌI7�zVÇā÷}M�·~V�V÷z÷ZyÃÃð»�/�1àñ
Zzg~�VMgZxÐ´g�VX

z{ÃyÏ̧]¶āZ,ñµ6,ÌZ,Vät!*]½?tÇZZyÅ̧]�
¶ÔTÅzzÐ0*ñm]~fg{',Z',¶7MðX

ÃÌ|]ih+0�"0î ILEñÆ�B¤/ëg�1�HåÔ h |]743ï E
EGE0°~ X3

Z,Väqg_0¬%Ãçzï$+g~OHåÔZkaqg_Æ�VäZk»$+!he

ÆZgZ�}Ð|]743ï E
EGEñÃy%h+1XQZyÆOÆñµ6,æWä(,ZZÈxHÔwx

Ð!*CÙZq-�g|#6,Îà»¡Z\dc*�HÔßv¦K�Ô%�úg]Ô1hñaÔ
Z÷¾d$¾n(,~ËÓ÷áð¶XZ#ßvZyÃáYäÆaMñÂ�Ûâc*=

úi7,|he�zX�zg«úi7,|��Ûâc*āZ¤/tìw:�@*ā?¼Ðāñ]Ðeg�H
ìÂ~ic*�{úi7,kXúiÐÃgr���Å§sgzZ:�ñÂtÄ7,|gì¸:
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Âø³³×F³³o]*pôùqø³³ßû³gõÒø³^áøÖô³×#³³äôÚø³�û³�øÂô³o Êø³³×ø�û³³³kö].eø³³³^Öô³³³oûuônû³³àø].Îûjø³ØöÚö�û³×ô³Û÷³³^
möfø³³³³^�ôÕûÂø³³×F³³³o]*æû�ø³³³³^Ùô�ô³×û³çõÚö³Ûø³³�$Å æø�ø]ÖôÔøÊô³³³³³o�ø]lô]�ûôÖF³³³³³³³äôæø]ôáûm$�ø³³³³³+̂

Hi',��&ZZã¤�Ü¶āZ+qª(~Ì�Ûâgì¸āZvÆ�+Zzg
ZvÅ�~=T§bÌ©h�c*Yñ=Ãð§7ÔÃð�Ä7ÔÍc*ZvÆa
ZKYy�¶~Z¹gZs#Zzg'z]��g�¶X

~�&Ðic*�{âZgô! j Z»gô/�Zx h |]Z1³Z»g~ X4

¸ZzgZyÆZq-!*r»**xÛqYåÔ�Z¹�&Ðic*�{8[åÔgÎwZv~VÌ
LLZk!*r~=páYDZzgZk»è,0*ãÚzw�ÛâD¸XZ#tMe$

Â|] (92 )Mw/Zy: �Öø³³àûiø³³ßø³³³^Öö³³ç]]Öûfô³³�$uøj#³³oiö³ßû³Ëô³Ïö³çû]Úô³Û$³³^iö³vôf%³çûáø� Igā**iw�ð
gÎwZv~VÅ}.#Ö~q¢�ñÔZzg²nH:Z}ZvÆgÎw!Zv¬\ h Z1³

�Ûâ@*ì:LL?nÃ7VMh�VJ-āZkq~Ðy%a�z�"8[ìóóZzg
=ZLÓxâw~ÐÛqY!*r¹8[ìÔ~tZv¬\Æa���@*�VÔ
Zyg�r�Vāz{=Zk»Z%̀«�ÛâñÇXM\�Ve÷ZÐy%a��,X

tQy(,~VÆPzZu]÷XÃZZÈÇqÝåÔT»ZW,tå
āz{Zv¬\ÐZzgZkÆgÎw~VÐZzg�+ZsxÐZ+�gnp¸āZyÆ
£«~ZCâwÔYyÔy!*gÔ³m,zZ�g[Zzg�&¼�Û!*y��bZyÆa:Üs
M�yåÉz{Zk~gZs#ZzgpÙCk�D¸ªZ¹ZZyÅ'z]Zzḡ]
qÝ¶X�ÌZ,�ZZÈÇÆ�wÅÃÒ�ãecZzgZkÆ�fgZù÷
Z¹Z(g�**ecZzg�q,Zzg�»xZZyÃ$zgc*y%Z[�D÷ZyÐÃÎV�zg
gxecX-y�øgZ�Ôìz{"§ðZzg',}»ñV~Î�ëÐZZyÅ

LLZ#~�y�äÅqª(~OHYg;�VÂ=Ãð§7ìā¾U6,

ZvÆa~©hZY@*�VZzgt�¼�g;ìZvÅ�~ìZzgZ¤/z{eìÇ
Â�ÆÐ�zV6,',�'**iw��}ÇóóX
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�zª(t�äÅÃÒ~ÎgLìÔz{øg}�t�ðÆÆ�âyªZkÃã
�*Å"|qzVÃ'×+�Æ�"��{ZzgkH{Æ»ñV~Î�êìXñ��{
�zg~vÔñ!*bÔZÚ,MZzgÎ̄zc*z){6,�¼"��Ï»�âyìt�&

÷�Zkäøg}ZZyÃy%Z[�äawñ�ñ÷Ô (net) ÆYw -y
ZyÆfg)z{eoø�3�øg}ZZyÃy%Z[�@*ìXZLZZyÅ�zª(Ãôp
gppÆa¢zg~ìāZKó�VÅÌ�«ÅYñXgÎwZv~V»Zg÷á�ì:

]øÖß$¿û�øéö�øû̀ÜºÚôàû�ôø̀^Ýô]ôeû×ôn�øÚø�ûÛöçÚøèºÊøÛøàûiø�øÒøø̀^ÚôàûìøçûÍô]Ö×#äô]ø$ø^eøäö
)ǵu( ]ômÛø^Þ÷^mørô�öuø¡øæøiøäüÊôoÎø×ûfôä́ qøØ$æøÂø�$

LL$+Ã~-yÆiCÙY¾zV~ÐZq-¾ìÔ�¿Zv¬\Æ
psÐZkÃgh�}ÇZvV°'ZkÆ$+áZkÃZ(ZZy�
�}ÇTÅ'z]z{ZL�w~0*ñÇóóX

Íc*M\V»ßZEwZZyÃvyà@*ìZzgM\VÅ�«ÐZZyÅ
'z]��CìX´)ZDwäÌZLZyZÃgZk|ÃZk§bÒyHì

gz×ìèôÔMc�wìeg gÎZHZk�zgÃā]Å�kä
�YD÷Z°g6,Zn{zZF! (,|Y@*ìZ#fz¾ÃZKuzVÐ
z{¢ïEVLáC7ÍCÙ M¶̈�sTÆ8V~7ì

ï]7Z[�k,zwx~Ìx! ï]~p�~�Cìp��Ôzp

�âvZÑ÷zZ~ÆZyNzVÐp�ÃXDgxecZzgāè
'wÆ�B�BZLM\�ÛMy0*uÅ�z]ÔZkÆçãÃKZzgZkÆ
_.¿�äZzgZkÆ�xÃ�zuzVJ-àäZzgZkÆÂxÃ¸(̈�äÅ
].z4~̂zsǵecXZv¬\øg~�«�ÛâñZzg�ÇZzgZd�gZ
zZÑZZy��Æ�ZZyÅ'z]ÐMÙ��}XM}X
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Z\k!ZIè0*ÎyÅtÏÌ
ÏèõâV�gìÏ

]Þrnßò�Úíj^�Ê^�æÎo

Y( 2013 )Õ!*¾Z~

Zg[Ók6,�ìXZq-§sCÙ�yÅ 150 Q#Ö0µn

ZÐZ�~i0+ÏìZzgZkÆç5]÷XZq-§sZÐZ�~RÅZZãÝ]z

�*�Zg~Ô³]zfª(�ÛZqz;ÔWiZ�~zõòZzg·�g~Zzg"ËÆ%Zi÷Zzg
�zu~§sZ½¦R6,Q#Ö0Æ¬@RÆç5]÷X�VF,ÅÔ÷áxÔ

¦Ô̂Ôßâ1ÔrÔ²ZtÔZjjîyÔòÔ�Zzg',â~�âV6,�ÔCÙe

§jÐbÝeJg;ìZzgZ#Ö0ÆZ½¦z��ÃçZ]�g7÷XZy�´
1Z½¦R6,ZÌ»x! ____ ~Yg~�âVÅ§sÐ'×Z�ÃlZK(

Å2w¹�zgÅ!*]ìX
gpyZMgu»!*',�'·�t��ZZzgz�Ü>gzÆÐL¥Âìt

·Ì¦/gg;ìZzg¦/gYñÇXZkÅ',»]!hÐêOZzgD÷āZv¬\ZzgZkÆF
9|]·~VÆ�Ûñ�Z]¬D÷X

Zkâ{IguÅ',»]»�wZq-ZÐZ�~R6,ìZzgZq-Z½¦R6,ìX
ZÐZ�~R6,tf)�Zg~ìāCÙ!*Åg�yúi7,ñÔ'w¾ñÔgzi{gÇÔ

í(g
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kH�VÐZA[�}ZzgZLW\Ã¼A»�¯áXZ½¦R6,Zkâ{Å
|» 2 ',»]»W`�Z0+Zi{�7āz{H�C÷T�wgzi}�Ûn�ñz{

gpyÃkB$+g 17 gpyåZÏâ{gzi}ÆZ©xåîg6,QF,}Ì7¸ā
7W�ZzgZv¬\ä�âVÃìx«�Ûâð�yzZ:æÜ=pÑñÂ
ÏÆ�yCÙ�yÆn}6,âgZ+M¶Zzg$+gÅìÅpÙÔZvÅæ�»ZEy
Zzg�7V6,�âV»¥)ÔàæÜ~ooZzg·�6,0ÅªXZÏñµ6,
Zv¬\ä�âVÆïmZzg_.1VÅ�Z�ÜÆ7ÃZzgÌ�zpâV�

�Ûâ�,:Zq-'%̀+SÅzZ3Zzg�zu}P',k¬Zk,ZyÆ;ðVgzx
)|ÇV(Å�Æ��ÛWy�Å7ÍðÆÐ_.gzò)|ð(�z!*g{
Zk,Zy)æW(6,¸(̈W�XTÐ�âVÆ�ßV~�ÛWyÆÒyÅ

�Z�ÜÔZv¬\Å�gÂVZzgæWlÅñÏÆoøÅzzÐZLg[Æ
n"0*c*V$h¾æ

GIOÆ_.!*]¸āW\~VÉCÙ�y»n{íg;åX÷á²ä
ZÏñµÆn¹ì

ÏWiZ�ZV�{oz�,
ÏõâVWÄñÝ

]øÖ³×#³äö]øÒûfø³�]øÖ×#äö]øÒûfø��ø]ôÖFäø]ô�$ úiÏÆnYD�ñ½�z{r,)
ZÝr,�T»]ZtæÜàÅ-V ( ]Ö×#äöæø]Ö×#äö]øÒûfø�]øÖ×#äö]øÒûfø�æøÖô×#äô]ÖûvøÛû�

~ÃWg;åZzgz{úiÏZÝ]ZäÅ�zgÒ��pÙÆW²îVÆā~

�PÈ�ßVÆ�BZ�ZÅ��Zk�yW\~V»[8�0î E
E0WiZ�~åZzgW\~V

wZvÆÇÈzV»ZLg[Æ�gåg¶T6,�ÛºÌ ____ Å�¬
**iZVZ̧zg²lz�ÌX

ÇpìV»qïZzg�à_.!*]» __ Zk�y�âV»W:~ÏN

ÇZÖgåtÏWiZ�ZV¶X@*gõZsx~ZkÆ�ÌFÏ,Z+Wð÷�

ôô

ô



292024 Z6,s

ÏèWiZ�ZV�BäÅ�÷X1Z+Ï,M`øg~ó�VÐZzÍ÷øg~
i0+Ï~�g�VÏ,WNZzgíÐ¬I�g�VgpyWñZzgZCz�Ü7gZ�

Æ�1Z#Ö0ÆZ½¦ç5]�V¸z÷gìXñÑ**qàä¹å:
Z}{d{�È¥Ëz�Ü�¬ì
Q#Ö?¾~WÆ=z�Ü7,Zì
z{�+�(,~÷áyÐ�åzíÐ

6,�öz{W`~¾d$Zº!*Yì
Zzg�âVÅZ½¦Ý]ù¦îg6,W`Ìz�÷¼µ!*'÷X»xÒV
z»%Z*VÌ÷1!*]ìù¦îg6,Z#ÖÅÝ]ÅXz{÷áxÔ',âÔ¸g]Zzg�

z){~�BÂ�w»,$Y@*ìX
____________

|1366 |ÅÏÅ§bÅZq-ÏMð¶',¤â~yÆ�âVÆa 2

YZzg-»�yåZzg 1947 BZ~ 14 BgpyÃ 27 ~XtÏ$+gÅÏ»@U*ãåX
BZ~ÃÏ'ÏMiZ�ZV¶X�ypyÅ0+c*V�g�Æ0*ÎyVgìÔ̧ 17

zø�¶Ô̧ÑÅVâV!*\ÔÑÅVäÔÑÅVaÔÑÅV�z²ZîVÅ�Û!*ã
Æ�tÏT~�ÄMiZ�~åZôm,)pkèã',¤â~ZEg(ÅÝòÐX
Zâ�Û!*ãÆ!*z���ycz�ZVÔ%�ziy�w~pÙÆ_.!*]ai!*âV6,Zv

Æ]ÆF,ZäÇgì¸X
tÏÌ��{Ô6,z�gÔ�Ô6,�âVÅ�Ôf!ZEgZzgèãµ/

�izVÆa�,�~ÆÐÛ~²/ge$Ô_wZixZzgz�43ïEGOG6,4Æ
____ Ãc*]»ÛZ`gåXZq-x��»è<ØÅãC�6,�*Æu6,Q½M**

"ß_�_./Zzgg[YÅ"0*c*VÁc*]Æ�BZL9|]·~VÐ

GÅZâ¿�Z*yì�ÝñVäM�îVÐ±�MiZ�~Å̂~g¶��~¶X
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�¢ìāZkâ{:x~ZÐZ�~R6,¹ÐßÍVäZkâ{»p[

p[hZ�ZH�ÇZzgZLW\Ã¼A»��ÛZg�ßZ1�ÇZzgZÁVÅ®Z�ÃðÎ�zÎc*
DÙZg�zDÙg7ÑÅV~�Ï)Z%t¢Ð7¹YYāøgZ**xÌZ,pl

8V~÷áïìc*7(ZkÆ',@ù¦îg6,Z#Ö0ÅÝ]Ã�BÂ
egzyçÔ/�}ÆÔ¸g]Ô',âÔ¦ÔòÔ̂ÔßâD~�âV»-VO¬xpy

ÆW²gÑD÷XZkßg]qwÃ�N�4ìātWäzZàÏÌøg}nLÏ
õâVó�gìÏZzgëf[ÅÝò~Ì¬sCk�D�ñZkÆ�BN

g�~�ZK»x!»gZiÐX
¸ñVZzg�V6,�7V»��Y@*ìtZ+Zâ¿!*]7ìtZv»

1Ë�Zzg�ÔÆj �140:03 �iô³×ûÔø]�ûøm$³³^ÝöÞö³�ø]æôÖöø̀³³^eønûàø]Öß$³^� �âyì
ÃÚ)áKKµY**Zzg�âVÆZq-¤/z{»�ÔÅÍ�~YÎÔZkÐ

%Z¬]¢8Ô�Û2¢8ZzgeøÏp÷áæÐÓ#ÖqÝ�¢8ZzgõòÅÓ#ÖÃ
�âVÅWiZ�~ZzgZsxÅWiZ�~¦g�**tZk�ÐÌ(,ZZ�ìX�w÷á²

zZñ**»òO»»gzZVY@*g;
»gzZVÆ�wÐZ�µic*VY@*g;

�Ã�'Ô�ÔÃ�Ô'ÔZvÆ�+ÃJgÐÎñǵZzg].z4�**Zk
Ænz�b¦�**Zzg!*Ñìy%Zq-].z4)��zyw(Æ�QZvÅÓ#Ö�ì

�¢8tWiZ�~»gZ3ZzgWiZ�̧ñV»ì{ìZzg)]qzVÅW',zìXZ\kāW`
�âV~ZÏË_."Å�h+¶ìZzgZÏ_."ÅWÒg~Å¢zg]ìTÐ

āZ#Ö0Æ"Yyò~÷áh+i0+ÏzËZg~ÆWU*gaZ�YNX

t�g��wì�ëä�gMÆ�tgÄ�c*ìX''
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�³Ãc*]»�c*C_·ZzgZkÆZW,Z] !*[Îx:

)`(ð»Ñ]»--Kâew
ð»Ñ]Zzg�³Ãc*]: (1

k!*]6,ªZã»ZÖgHìāt�*)»Ñ](ùz��~ ßÍVäåZ
MðZzgZk»ÃðZ�xÌ�Ç?Z,ÎZÑ]�-VÐÉZ#ÐZK̈yä�leÑ

óó (Cosmology) ìZkÆf�~aZ�Dgì÷XD»Ñ]c*LLM�y»D
ñ��{�|# (Origin) �bÅZ+',ZõìT»m»Ñ]ÆZÝc*JZY

gZkÆZ�xÆ0ìXâCÙD»Ñ]Ô»Ñ] Zz (Evolution) Zg» (Structure)

7�D÷XÆfg)z{ (Cosmological models) Æ0Z,»ÑCâe²
Z,ÎZÑ]Æ�Z!*]�¶ÅÃÒ�D÷X}t»Ñ]ùÑzq�ð?z�Ü

¦/gäÆ�B�BZk~ÃyÏp´Vgzú�g�÷Zzgw~ZkÆ�B
H�Ç?z){z){X

»Ñ]ÅðÆ�âe²c*Ãc*]7GYD÷z{qgzfs÷:
(Theory of Big bang) x�}Æ»Ãtc*âew X1

(Theory of steady state) wqª(»Ãtc*âew X2

�bZzgè<Ø~£g"$zèk,]

]Þrnßò�Ên�^áu�à

)8ZÝe~e°ÔßM!*�(

16m
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(Theory of  Oscillation) Zg¬ÙÃtc*âew X3

ð»Ñ]Æqgz!*ÑÐVÃc*]Å,�g`fsì:

(Theory of Big bang) Xx�}Æ»Ãtc*âew 1

Zg[�w¬)� 20@*15 ZkÃbÆ_.øg~»Ñ]M`Ð
Zg[�wÑg�D÷(�h+�}ÆÐO�ZknZkzZ§Ã 15@*13Wü

Zôm,~~--K¹Y@*ìXZk�}ÆÐIøg~ñ��{»Ñ]»Óxâ�{Zzg
ZÃqZq-Z�ZðM¢Íá~È¶��h+F,+�gzwZg]ZzgûF,+qª(~

¶X�}ÆÆ�ñ��{»Ñ]#XZ�Zðâ�{�Z¼Z4,Zzg6,zN*4,6,�åX!~
Ð;Ô�g}QZ�ZZzgFÑÅV�w�t(gzVÔ*gzVZzgKîV~$½iýI

��HZzgZkz�ÜÐá�M`J-»Ñ]äAlYg~g3�ZìZzgÓxKNë
Ð�zg¸LYg�÷XZ�Zð»Ñ]»!â�{;àgzX�¶XOçZyKîV
~6*g}Z[ÌaZ�gì÷Zzgtz�;àgzXZEw�D÷�x�}ā
Æz�ÜaZ�ð¶w~Z�Zð;àgzX*gzV~ZEw�YñÏXA$Óx
*g}ZzgKNZK®Zzg�g+ÏÅ�,Ðª.È�YNÐZzgti}
Zzg@zÕ»Ñ]@*gO~ez[YñÏZzg��w~ps�YñÏª
ZLZ�xÃVYñÏX@*ë--Käz�ÜZzgÜÃÀ�c*X

ÃKÆa (cosmos) �ë»Ñ] (Assumption) z{ãC�~Gz£

È³XZk (Cosmological Principle) ZEw�D÷XZÐ»ÑCZßw
ZßwÆ�»Ñ](,}eä6,ËÌ(ËÌz�ÜZq-ÜgSìZzgZq-ZK̈y
ZK¿i0+Ï~»Ñ]Æ}.z{w~Ãðp~70*ñÇX»ÑCZßwZkÒpÐ

ÌZëìāt��Ût�ä~çzyU*"$�g;ìā»Ñ]»Zq-gN*z)ik,
ìXOçZk (Invisible) _·(Zk»Ñ]Æ{ÅÌúÒÏ�@*ì�)%ð

Ðë�g~»Ñ]ÅÂ±�Mh÷X
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ÆÃbÆ_.»Ñ]Ñzq~;àgzX (Big bang) x�}Æ
»Zq-!*�w¶�KîV*gzVZzg(gzV~���ª¬!*ëZq-Z»ð

Æîg6,A�ñ¸�~ZyÃZµZµ��c*X�ÛMy�~�}Æ»f�Â
MpLL�{yóó)�ðZV(»f�¢zgñ��ìX
$ö³³Ü$]�ûjø³³ç5p]ôÖø³³o]Ö�$³³Ûø³³«ðôæøâô³³oø�öìø³³^áºÊø³³Ïø³^ÙøÖøãø³^æøÖô¡ûø�û�ô]ñûjônø³^�ø³çûÂ÷³^]øæûÒø³�ûâ÷³^

LLQM�yÅ§sáz�ZZzgz{ (11 )3Zã{: O Îø³³³³³³^Öøjø³³³³³³«]øiønû³³³³ßø³³³³³³^�ø³³³³³³«ñô³³³Ãônû³³³àø

�ðZVåÂZkäZkÐZzgi}Ð�Ûâc*ā�zâVWî)pZ{(pÙÐpZ{
**pÙÐXZrVä¹āëpÙÐMD÷Xóó

ñ��{�zg~�bZk!*]ÃU*"$�_ìā�ÁÜi}~0*ñYD
z�ÁÜÎg`Zzg�zu}*gzV~Ìñ��÷X}Zkz�Ü�ÁÜøg~

ÐiZZ+Îg`~ 90 ìZzgZy~Ð 103 }~�gc*Ä�ñ÷ZyÅ®Z�
ÐqÝ�ðìX (Spectrum) ñ�÷Xt¥â]Îg`ÅgzÝÆ�3ýG

�Ô»g0 25 �ìXZkÆ�
45Ó4-ê
XGGJ 73.4 �Ð¬;àgzXÅlZgì�

�Ôty 0.05 �Ô
!5½54o-ê
G
YEGIG 0.1 �ÔEy 0.8 �ÔMx 0.1 �Ô**>zX

�ìX 0.2 �Zzgß; 0.04 �Ô÷
tÓxz{ÁÜ÷�¹ic*�{lZg~0*ñYD÷X´z{Zi,Îg`~

e*ÌìXOçt!*]gz¯gz×Å§bÈV�YCìāZzgÓx�b�ZyÌ
k!*]6,5÷āÎg`Zzgi}»JZZq-�ìXZzg¸!*]�zu}*gzVZzg
gzV6,Ì��tMCìX�ÛMy�ä;àgzX�Æ!*�w�ÃLL�{yóó¹ìX
èZkz�Ü²[Æßv�ÆÂÐzZ�:¸XZzgZk�³|»D

�w¬:�eT»ZÏs].h+�bÆfg)Z[�ZìX

(Theory of steady state) Xxqª(»Ãt
ZkÃtc*âewÆ�t»Ñ]:ÂZg»5+k,Zzg:�z�ÜÆ�B�B

Y
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Zk~Ãðp~MðìX:Zk»ÃðM¸iì:�Z!xÃðâèqww7
»Ñ]åÐZ+ìZzgZ+�gìÏXtÃtZq-å»ÑCZßwÃZC@*ìā

åZq-Ü (Density) »Ñ]~(,}eä6,CÙ(ZzgÓxZz�]~ZmÑÄ

gSìX¹�g}âCÙ�]ZkÃbÃI7�DaètãC�~x@Z]ÅÔ
�@*ì%Cñā;àgzX�¹VÐaZ�g�ì?ZzgZ+ð�Û¾ÆãC�~

ÅÌÔ�@* (The law of conservation of energy) �ây�ñÂZ**ð
ìX�tHìāZq-»�Âx~ÂZ**ð:ÂaZÅY$ËìZzg:�n{ÅY$ËìX
Z%ZkÆÂx~Ã�$ËìXZ¤/ëZkÃbÃZsxÆÚø~�Ù÷ÂÌ

tÃtg��Y@*ìaèZsxc*�zu}ZAòèZ<Ø~ãC�~ZzgZÍAo{�}.Z»
¦gìZzg�g~»Ñ]»{ÛÌz�ìX»Ñ]»Zq-M¸iìZzgZk»Zq-Z!x
Ì�**ecX�ÛMy�Zkñçq6,-gzÝeZmìZzgMy%]Å�*Ãåg�
zZà�b�ÛZg�êìXZ%Z,�b�Zy�}.Z6,ZZy7gnpZyÆnx

qª(»Ãtic*�{Ih+{ìaèz{»Ñ]Æ{ÛÅÔ�D÷ZzgtÃtZyÆ
ìÑ]ÅF,)ã�@*ìX

(Theory of Oscillation) XZg¬Ùc*Ñ%»Ãt 3

ÐÑzqÂ�ð (Big Bang) ZkÃtc*âewÆ_.»Ñ]x�}Æ
ZkÆ (Gravity force) AlÑzqÌ�ð1tåÄ:YñÏX�f!̧]

;Ãgzu�}ÏXZkâewÆ_.t»Ñ]å!*CÙÅ§sÑáÅ§bÑr
ìZzgQZq-îsæ]Æ�Z0+gÅ§sÑáÏXâè~Ìt (Oscillating)

(phase) Ñr¶ZzgMÒ{w~ÌtÑáÏXZk»ÈìāZkÆ�z|

XZkz�ÜëZkÆ (contraction) Zzg�zuZiZî (expansion) ÷XZq-;î
t�ßVÐêêZg�ìXZ# 20@*15 ;îÆ|)qª((~÷Zzgt¦/¸

Ðx�}ā�Zìw~øg~#�ð»Ñ]M×�YñÏZzg!*ÇI



352024 Z6,s

YñÏZzgQti**Ñzq�}ÏX�4ti}ÏÂÓxKNZq-Æ��zu~
Zzg�zu~Æ��~P��v}Z0+gÅ§siCYNÏZzgQZy»Óxâ�{È

�YñÇXT§bx�}ÆÐ¬åªZq-Mv»Í!0YñÇ (packed)

ÂQ�zuZ�}ā�ÇZzgZÏâ�}ÐZq-5»Ñ]z��~MYñÏX»Ñ]Æ
;îZzgiZî»t¿Yg~gìÇZzg»Ñ]åÑrgìÏXZkÃtÆ�Ì
»Ñ]»ÃðZ�x7ìX®ZtÃtÌ�ÛMy�Æ�ëÐ��xìXtÐV

Ãc*]Æ!*g}~îîg6,7¹YYāÃy�Ãt�g�&ì?ÐVÃc*]
)Dßg�qwÐ�zeg÷XªZyÆ¤&�ä~āÃy�ÃtG�g�&
ìXp�ÛMy�äzZãîg6,C�c*ā»Ñ]Åð»Z�Zðâ�{�{y);àgzX

�(»Zq-!*�wåXTÐt»Ñ]z��~MðZzgZk»Z�xÌ�ÇXQi}z
M�y!*ëA�ñ¸�~ZyÃZµZµ��c*XÜ»Ñ]ÆZkÃb6,Óx
âCÙ+�]5÷X

ð»Ñ]Æ0�³Zzg�ÛMãZÏÃ]: (2

�ÛMy�*hìZzgaè�bÌhÅ�l~u¤/�ZVìXZkn

!*Ñy%�bp�l��ÛMy�*J-Vg�ìXZÝÎWÅ!*]tìāZ¤/¢]Æ
!*g}~ZkÅ!*'9÷ÂQâ�ZÅ�43�é EG]Å!*ÂV6,ù�HYYì?fs

~ð»Ñ]ÆjZáÐ�³Zzg�ÛMãZÏÃ]Ã7HYg;ìXð»Ñ]
�w¬Òy�Ûâ�c*ZyÃ 1450 Æz{ÓxZÏÃ]ZzgZuZgzgñiXÃgÎw~Vä

�bM`U*"$�g�ìX¬]�g`fs÷:
X»Ñ]åÐ7ì: 1

�,�~ÆÛJ-�bt9Mðìā»Ñ]Ã�zZxqÝìX
Å�;ð~�äzZà�gc*:VäZk Y1950 tåÐìZzgågìÏp

ÃbÃ$+weZÑZzgZ[�bZk³6,âìā»Ñ]ÌZq-!¿ìT»Ãð
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[

ÐM¸i�ZX�b�ZâVÆa (Big bang) Gg{Zg[�w¬Ze7---K

t!*]ªZyÁ�ãecāZyÅ�gc*:VÐ¹¬�ÛMy�*Zk!*]»Z´y
�[ìā»Ñ]åÐ7ìÉ�zZxÜsZzgÜsZvÅfZ]ÃqÝìZk
âÎÅ%zVMc*]÷�ðè»Ñ]ZzgZ!Ä»Ñ]Æ0÷X

]ôá$�øe$³Óö³Üö]Ö³×#³äö]Ö$³�ôpìø³×ø³Ðø]Ö�$³ÛFçø]lôæø]�ûø�û�øÊôo�ôj$èô]*m$^Ýõ$öÜ$]�ûjøçFpÂø×øo

(03 )-÷: ]ÖûÃø�û÷ômö�øeôù�ö]�ûøÚû�øý

LLvgZ6,zg�ÇgÂ}.Z�ìTäM�yZzgi}b�y~¯ñQ²l
6,�ì�Zz�CÙZq-»ZOx�@*ìóóX )ª÷á�(

]Ö³×#³äö]Ö$³�ôpìø×øÐø]Ö�$ÛFçø]lôæø]�ûø�û�øæøÚø^eønûßøö̀Ûø^Êôo�ôj$èô]*m$^Ýõ$öÜ$]�ûjøçFpÂø×øo

(04 )Zã{: ]ÖûÃø�û÷ôý

LL}.Z�ÂìTäM�âVZzgi}ÃZzg�q,Zy�zâV~÷�&
Ãb�y~aZHQ²l6,YIZXóó

XZe7-!Z%»Zßw: 2

Ð�c*Ë (Big bang) �ÛMy�*»¬x!ZßwpZ{Zk»m--K

(Quantum ZzgçnÐtìā!Z%åZe7-z��~MñÇXÃZ&4-ê
JEH$»45½ø GE

(Quantum Å�bÌ¸CCìāCÙ5ðZe7-�D Mechanics)

Ð�CìXZ(YV:�Z#ā�ÛMy�*~êÁZ0+Zi~t�âÈ Jump)

�g]ñ��ìāCÙ5ð�gZÝZvÆZ%Á»�Z[ìXZg÷á�!*g~¬\ì:
(82 ¹Wö: ]ôÞ$Ûø^]*Úû�öåü]ô�ø�]ø�ø]�ø�ønûò÷^]*áûm$ÏöçÙøÖøäüÒöàûÊønøÓöçáö

LLZkÅ÷áytìāZ#z{Ëq»ZgZ�{�@*ìÂZkÐ�Ûâ�êìā
�YÂz{�YCìXóó
»Ñ]»Zg»: X3

ðè»Ñ]Æ0-**ãÛ»ìwtåātåÐ¸Zq-ÂxìX
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Zzgå¸gìÇXëZÏ~aZ�D÷ZzgZÏ~%YD÷X*g}ZÏ~aZ
�D÷ZzgZÏ~%YD÷X-VøgZ�Zzg%**Ë{g`¤�Ü»³7É
iâä»÷ìXZ¤/Ãð}.ZìÂ¸}.ZìXaèiâäÃLL�CÙóó¹Y@*ìZknZk

6,ZZygppzZáÃ�CÙt¹Y@*ìXtZv¬\»Zïg�D÷X (Theory) ¹g~
yzîV~ÌtÃt¹=w�ZX�ÛZÅäÌ¸¹XtÃt�CÙZÚ¢oåā

»�c[Mc* (Atheism) z,�~~ 19 �³òV~ÌZkÃtHY@*åX
åZkÆúÌ¸ÃtåāZ#»Ñ]åÐìÂ}.ZÅH¢zg]ì?

»Ãt¹Y@*ìā (Steady state universe) »Ñ]Å�ÆZkÃbÃ
»Ñ]Yg~z�g~ìZk»:ÃðM¸iì:Z!xXZzgZK̈y (Universe) -Egk

t(Development) Zk~Zq-q�Xì�,�~ÆÑzq~Zq-7gÄ

ä�¬ā*g} (Hubble) YÅ�;ð~Zq-Z%O�0ZyT 1920 �ðā
ZK»VÐú°0Ygì÷XCÙ*g{Zq-�zh~Î�Z¥x�ZXM`Z¤/�V

ìÂÀËZzg(�ÇXÃð*g{ÌZK(�ì7ìX�zg�zg°0Ygì÷X
6,zWTä*gzVÃZ#SÑzqHZzgZ¹¤!g�zgāVÐ�¬ÂØ`ā

?M\VÐ�PDÙZg*g}ÃMD÷�gZÝz;VÑÅV*g}÷Zzg�
M�y�tìZk~Z#�[Îc*�HÂ¥x�ZāÑÅV�zhVZg1V7É

71VÐÌic*�{÷XZzg*gzVÅt�*Zg1Vâg~�ßV~#�ðìX
�zh³¢aìXi}»ZkÆZg�¤/� 18 Zk�[ÐÎg`i}ÐZz¹½ã

w�'»D~æZg�äÅzzÐÃ,Áic*�{�@*gLìXëÈMh÷āgzÝÅ
�yz;VÐëJ-î~Zz¹½ã�k4ágìXZy�gc*:VÐT
ZzgZyÆ�v�¶�0ZâVät³Z~.Hā(Å�*ª�

�g|ZkªCÙ~»Ñ]Ð¹(,~ìXZâ (Hidden world) �ð»Ñ]
(,~āZk»�[zÑgÌ**eìXªÑöz�ìX



382024 Z6,s

»Ñ]ÆM¸iÆ0].h+�bÅtÌ�.Þèõ�gc*ÄìāÑzq~
�g~»Ñ]*g}Ô(g}CÙqZq-(ZÇ%�'¶Ãðe{z��7åXÂZ**ð

g3�Hì�ÛMy�*ä (Primordial Matter) Zzgâ�{ÆZkF»**xãC�~â�{
�bÅZkx�gc*ÄÐ�-V¬�C�c*åāi}zM�y�&Zq-�(
ZN¸XÎg>ZÑmCY~Zg÷á�g!*ãì

]*æøÖø³Üûmø³�ø]Ö$³�ôm³àøÒø³Ëø³�öæû?]]øá$]Ö�$³ÛF³çø]lôæø]�û*�û�øÒø³^Þøjø³^�øiû³Ï÷^ÊøËøjøÏûßø^aöÛø^æøqøÃø×ûßø^

(30 )ZÑmCY: O Úôàø]ÖûÛø^ðôÒöØ$�øoûðõuøoõù]*Êø¡ømöç+Úôßöçáø

LLH»�ÛzVä7�¬āM�yZzgi}�zâVA�ñÂ̧ëä
].Z].Z��c*XZzgÓxY0+Zgq,ëä0*ãÐ¯NXQtßvZZy
YV7ÑD?óó

äZkMe$IgāÅz�s#-V�Ûâðì: m ÒyZÅMy~eZËZuZgZ£
--KÆ�â�}»� (Big bang) LLZkMe$Igā~tZ÷ág{ÌMìā

Åßg] (Homogenous mass) Zq-¹(,ZÍÑz��~Mc*Âz{Zq-�z��
~åQâ�}ÆZkÍá~��ðZ*gzVZzg(gzVÆõ¶ÔKN

z��~MNXÎg`ZzgZkÆ(gzVÅð�ðZzg-Vøg~i} (Galaxies)

ÌaZ�ðóóX
äMYZÅMy~ m qgz!*ÑMe$IgāÅz�s#c�x÷á{ZÑiCÙ~

-VÒyÅì:LLg}Ð%Z�tìāM�y»ì¬ÈåXÃð!*gl7�ð¶Zzg
i}»ìÌÈåXÃðqZk~aZ7�C¶XZvÆ¬ÐM�y»ìÌ

Zzg!*gl',�ÐXi}Å$ÌIKXZk~Ð¢zgc*]ÅCÙqQu î)Ü(
ÐX)zZv¬\ZD!*hZ[(óó

%zV�-VÅî]Ô�!*]Zzg̈gz�Æ�fñ�3�54è EGGET³6,

ã÷X�ÛMy�ä¬�Zk|ÃPZÖp~Òy��c*åXZyÅî]»
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ÜātìāZ�ZY~Îg`Zq-¿Â�Z>åXZkÅwZg]¹�!¶XM×

M×ZkÅwZg]Á�C�Zzgz{i@*ZzggN*�@*�HZzgZk:LÐZkÆâ�}~
ÇhJ6M�HZzgw�'Å!~Æ:LZk~ÐP�}I^��zg�zgJ-

�XZzgZÏÆ¤/�63äÑZkz�ÜJ-ªCÙ�ZìāMë[Ð�Hg{�}
IL�ñ÷XXÐøgZÂxF¯�ZìXZzgi}ÌZy~ÐZq-ìX

Z�Zðâ�{Å̂: X4

t»Ñ]Ú�g�ìXZkÐt³Z~.�**Â7�**ecāZK
ÐO�HXZk (Big Bang) Z�ZY~tZq-"�¤�Ü»Í!�Ï�--K

xZk~�!*îÅ̧]Zzg�gzwZg]ÑZ�åX�bCCìāðÆ»°²á
�J-Ì�!*îZzg�gzwZg]Zg1Ve¤/~g;XZk�zg~»Ñ]¡Â**ðZzgâ�{

6,�¶X6,Z#-)é JGgesv (Fundamental particles) ÆãC�~fgZ]
»**x�îìX (Primordial gases)

�ÛMy�*Zk�zgÆ0�Ûâ@*ì:
(11 )3Zã{: $öÜ$]�ûjøç5p]ôÖøo]Ö�$Ûø«ðôæøâôoø�öìø^áºý

LLQM�yÅ§sáz�ZZzgz{�ðZVåóó
ä-VÒy�Ûâðì: m Me$IgāÅ�ÒyZÅMy~eZËZuZgZ£

tZkz�Ü»f�ìZ#M�yZq-�ð,Å̂~åXZzgZÌ�]M�âVÅZµ
Æ(Big Bang) Zµßg'z��~7Mð�X�³ØZ@Æ_.--K

�Mv»Zq-¹�(,ZÍ!z��~Mc*XQZkÍá~'×h+�}Æ�ñZzgZk
§bZkâ�}Æ�{e{�ñZyÐKNàCÑzq�NX

»Ñ]~i0+Ï: X5

Zq-ÎZw�¹ic*�{¤/â¤/xc»!*)̄ìXz{tāMc*»Ñ]ÆË
ÑÄ(gzV~Ð 10 ÍÚ~i0+Ïìc*7?¬xîg6,¢HY@*ìāÁZiÁ
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Zq-6,i0+Ï�ÏX�VÅM[z�ZZzgñ�qÑ]øg~ZKi}Åâ#�VÐZzgQ
t(g}Â�VÐX 100 ZkÑbÆ�[ÐÁZiÁZâzWz²!»Ñ]~

�VJ-øg}ÂÄF»mìÂÎZñi}ÆËÌ(g}6,ZK̈yc*ZK̈yÜ

�t7ìXZK̈y»g0Ð¯�ZìXªZkÅ�|#~»g0»(,Z¿�4
ìXp�YìāZy(gzV6,c*»Ñ]ÆËZzg(g}6,�zu~nÅi0+Ïñ��

6,FFi0+ÏÔ&ëÙ|#7�MhX�0ZâVÃ¢ì (Silicon) �X}ty
6,FF�$Ëìc*QZ+�t��uV~ (Cycle) ā�zu~nÅi0+Ïty6

i0+{g�Å¬�~�X}Z+c�Zñ*c*
$4-£4è GGGEuV6,��ZK̈yZyuV~

i0+{7g{YX�ÛMy�¹zZãZÖp~Z´y�Ûâ@*ì:
æøÚô³àû�mFjô³äôìø×ûÐö]Ö�$ÛFçø]lôæø]�û*�û�ôæøÚø^eø&$ÊônồÛø^Úôàû�ø]e$èõæøaöçøÂø×FoqøÛûÃôồÜû

(29 )Z�gò: O ]ô�ø]mø�ø«ðöÎø�ôm�º

LLZzgZÏÅ¶KEV~ÐìM�âVZzgi}»aZ�**ZzgZyYâgzV»�
ZkäZy~;gÇ÷Zzgz{Z#eìZyÆ¦�he6,��gìXóó

qD�!*]Ð¥x�Zāi}6,i0+ÏÅ�ZlxZ+cÅ¬�~�$Ë
÷Üc%õ6,0*ðYCìX

»Ñ]»;î: X6

ÆÃbÆ_.�}ÆÆ�ÓxKN (Big bang) x�}Æ
"ugëgÐ�zg¸vg�÷XªCÙìā»Ñ]�g�ìZzgzÝZ(g�g�

ìXZk (Sparse) ìXÜøg}¦gÐÌic*�{zWìXZzgt¹ic*�{pg~
ÒpÐ»Ñ]ÅÑÄ¹�ÁìXZk»Ñ]~*g}ZzgKNZq-�zu}

Ð"C{âg~Ã+V6,ñ��÷XZka;îÆ�zgZyZyÆâÎ�£�x
Zg[(KN÷XZzgtÓxZq-�zu}Ð 100 7�@*X»Ñ]~)gK(,~

�zg�g�÷XTÆË~øg~»Ñ]Zq-½g}Åâ#�g�ìXt;î
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�'J-gìÇ?»Ñ]»z{z&ë�NMh÷z{%ð»Ñ]
Zg[�wJ-ÄYñÏX 3@*1 BCìXt'×h+ (Visible universe)

ÆÃb»�&Ð(,Zo]ìX�zuZo] (Big bang) tx�}Æ
»Ñ]~

45Í-ê
XGGÅ(,~lZgìXZzgZkÃbÆ_.Z�ZðfgZ]ä45Í-ê

XGG

ZÜVÆ£«~Zq- 12 Zzg;àgzX�¯ðXZzg;àgzXÆCÙ (Helium)

Y~ÜðªÆZz6,Zq-�zgÎÅ¶XTäÎZÊ-Bð
E
Ex 1995 ZV45Í-ê

XGG»åX
uVÅlZg¥xÅ¶XTÅ�gc*ÄÆ_.�Z0+Zi{Îc*z{ (Interstellar)

;àgzXZÜVÆaZq-ZV45Í-ê
XGG»åX�Z(,Zo]»ÑC:© 12 CÙ

(Big Bang) ì�x�}Æ (Cosmic background radiation) ZÃq
Æ�Ðgh~�ðìÔZ[Q~�_ìX

»Ñ]Æ;îÅz�s#�ÛMy0*uä-VÒyÅì:
(47 )Z¯Zgc*]: O æø]Ö�$Ûø«ðøeøßønûßø^aø^eô*̂mû�õæø]ôÞ$^ÖøÛöç�ôÃöçáø

LLZzgM�âVÃë�ä;ðVÐ¯c*ZzgëÃ�&lzgìXóó
äZK�ÒyZÅMy~-V m qgz!*ÑMe$IgāÃeZËZuZgZ£

(»Èt�ÇāëZk»Ñ]ÃÚzÝjgì ]Þ³³³³³^Ö³³³Û³³³ç�³³³Ã³³³çá Òy�Ûâc*ì:)
÷XZÐzWÐzWF,KYgì÷Zzgtz�!*]ì�M`��bÅæ�Ð
¥x�ðìXM`ÐÛ�~¬J-ZK̈yÃt�&¼¥x:åX1M`ëY�
÷ā»Ñ]~CÙ{~66*g}aZ�gì÷XCÙMy55KNaZ�
g�÷Zzgt»Ñ]ÚÄYg�ìXOçz{ZvM�âVÃª»Ñ]ÃÚ
zÝ�bYg;ìX

»Ñ]Åñ]: X7

�bZk³6,âìā»Ñ]»z��ÔZkÅw�'Zzg;îåÆa
7ìX�ÛMy�*Zk|Ã-VzZã�@*ìāZv¬\ÅfZ]Æ´z{ËqÃ
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�zZx7ìXÎg>Z°Ý~Zk|Ã-VzZãH�Hì:
Êøfô³*̂pôù��ø?ðô O æømøfû³ÏF³³oæøqû³³äö�øeôùÔø�öæ]Öûrø¡øÙôæø]�ûôÒû³�ø]Ýô O Òö³Ø%Úø³àûÂø³×ønûø̀³³^Êø³^áõ

(28-26 )Z°Ý: O �øeôùÓöÛø^iöÓø�ôùeø^áô

LL�)�t(i}6,ì�&Ã+�**ìZzgvg}6,zg�Çg�ÅfZ]
)!*',�'(ì��8ïEL°wzÑì!*¹gìÏÂ?ZL6,zg�ÇgÅ
ÃyÃyÏÚÃPîÐ?óó

Oç»Ñ]Zq-�y+�äzZàìZzgZk»Z!x�ÇXZk|ÃÎg>
ZÑmCY~Zvä-VÒy�Ûâc*ì:

mø³çûÝøÞø³_û³çôp]Ö�$³Ûø³«ðøÒø³_ø³oôù]Ö�ôùrôØôùÖô×ûÓöjögôÒøÛø^eø�ø]+Þø^]*æ$Ùøìø×ûÐõÞöÃôn�öåüæøÂû�÷]

(104 )ZÑmCY: O Âø×ønûßø^]ôÞ$^Òöß$^Êø^Âô×ônàø

LLT�yëM�yÃZk§b�BÐ�èV»îâg�fe÷X
T§bëä)»Ñ]Ã(¬aZHZÏ§b�z!*g{aZ��,ÐX
)t(z°{)T»7gZ�**Ñix(ìXë)Z((¢zg�äzZá÷Xóó

äZK�ÒyZÅMy~-V m Me$èIgāÅz�s#eZËZuZgZ£
( T h e o r y o f t h e E x pa n d i n g LLZkßg�wÃKÆa �Ûâðì:

ÃÌæÃǵecXZkÃtÆ_.t»Ñ]ÚzWÐzWF,� universe)

g�ìXZk~ñ��CÙKVÚ6Îg�ìZzg-VCÙKV»�Z],{CÙ9@l
Yg;ìXMe$èIgāÐt|xÌÀ_ìāª#Ö',0*�äÆa»Ñ]ÆÌ

ÆZk¿ÃQt�c*YñÇZzgZk§btQÐZÏqª(~WYñÏX�VÐZk
ÆÌÆ¿»M¸i�ZåXZk¦gÃKÆa{~Æ¥.çEEÅVw�tg¿Y$Ë
ìT»�Z],{ZLaZg�iÆ¤/�Ú@lgLìXpZ#Zk~e!½~YC
ìXÂtQÐZÏZ̀g�iÆ¤/�f�ZK«qª(6,zZ:MY@*ìXóó

zZàZk|ÃZ[].h+�bÌt�C (Big crunch) xiZî



)Yg~ì(
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ìX»Ñ]Åh�'Æ¿Ã].h+�bwZg]Æ�zu}�ây
ÐÌU*"$�CìXZk�âyÆ�My% (2nd law of thermodynamics)

(Disorder) My%»g)± (Order) »gCÙqÅë~)Y**ìXCÙ±qª(
(,|g;ìXZka (Entropy) ~$+wYñÏXOçz�ÜÆ�B�By%Z!»¿

qzV»Z�xZyÅñ]ìXzzÃðÌ�|tìā�&ÅMy%~|ñ]
~88 ìX��]Åë~%**ìm]Üs{ÛÆaìXÎg>Z7Me$

ZväZk|Ã-VÒy�Ûâc*ì:
æø�øiø³�ûÅöÚø³Äø]Ö³×#³³äô]ôÖF÷̀³³^�ìø³³�ø�ø]ôÖF³³äø]ô�$aö³çøÒö³Ø%�ø³³oûðõaø³^ÖôÔº]ô�$æøqûø̀³äüÖø³äö]ÖûvöÓûÜö

O æø]ôÖønûäôiö�ûqøÃöçáø

LLZzg}.ZÆ�BËZzgÃq�)��(:åg**ZkÆÎZÃðq�7XZk
ÅfZ])0*u(ìZkÆÎZCÙq+�äzZàìXQÏ»¬ìZzgQÏ
Å§s?ß�̂YîÐXóó

qÝ¯x:
(Big Bang) Zºn!ÓxâCÙ+�]ZkÃb6,5÷�x�}Æ

Ñ%c*Zg¬ÙÃ�»Ñ]6,¢gnp÷āt»Ñ]ZLZ!xÃ¢zgãÏZzgQ
5»Ñ]aZ�ÏÔ6M�yaZ�VÐX5i}ÆH}.z{w�VÐ?6
M�âVÆH}.z{w�VÐ?tÜsZzgÜsZvÅfZ]!*',»]�Y�ìXÐ

eìā̧z{�*��V6,�zicZzg¼A�VXz��*�&Z$+e$qÝ�ZzgZk
â�~�*Æg�zZáÓxZK̈y�VÎZk�*~åg�zZài0+ÏZÅxzZ�Zx

Æ�B«��~��Zzg¸�i0+Ï�Z>]T»ZväZKÂ[�ÛMy~ñÝ

Ãz°{�c*ìX)zZvZD!*hZ[(

(88 )Z7:



442024 Z6,s

Zsx~RÜª]ÅZÌzSÃ�e$

s Úç�Þ^]ÚnàÂ�m�eã9o

)ØkÔZ%kXÃåæÜ-Eg;(
)Ät8gzi{ZÑJxÔÑ�g(

RÜtLL»óóÅ¦ìTÐ%Z�ZK̈y»gztZzg��ZgìXZ¤/t[z¯g
ZzgçàÐ0*u�YñÂZÐLL»�óóë÷&�ÛMy�~LL¿�Ôóó

Ð̈H�HìXZsx~ZÜtÆH,ÉzsÃZZyÆ��&Ðic*�{ZÌ�~
�ìX¸zzìāZZyZzgZÜt~LÃðp~7�ðÔZ#āÕyÅp~
Æ�BÑ<Æ�Qñg~ëtÂV~F,çzpZzg;�Cg�ìX

¤èZÜ¾õ:
�ÛMy�~ZZyÆ�BZÜ¾õ)¿�Ô(Å¹¤Òy

�ðì:
]ôô�$]Ö$³³³�ômû³³àø!Úø³³ßö³³çû]æøÂø³³Ûô³³×ö³³ç]]Ö³³�#³³×ô³³vF³³kô O ]ôôá$]�ûôôÞû�ø³³³³^áøÖø³³³Ëô³³oûìö�û³³�õ O æø]Öû³³Ãø³³�û³³�ô
y]ÖÃ��VMIOw O æøiøçø]�øçû]eô^ÖûvøÐôùæøiøçø]�øçû]eô^Ö�$fû�ô

LLnìiâäÅ)�ÍZ��êìā(tZK̈yÄg}~�g÷Ð
1z{7�ZZyÑñZzgZ,Vä(ZqwKÔZq-�zu}Ãh)6,
½(ÅÃÅZzgZq-�zu}Ã)h6,(U*"$�òÅÃÅXóó

1
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�ÛMy�~Zv¬\äZqÁ]40îGJÆ%�)�ZZyÅ�zª(Ðøzx
¸(»Z�xZzgZZyz¿�Ô»Z%̀zNZ[Zk§bÒy�Ûâc*ìXZg÷á�!*g~¬\ì:

æøÚøàûm$û̂iôä́ O ]ôÞ$³äüÚø³àûm$û̂lô�øe$äüÚörû�ôÚ÷^Êøô̂á$Öøäüqøø̀ß$Üø�ømøÛöçûlöÊônûø̀^æø�ømøvûnFo

qøß#köÂø�ûáõiørû�ôpû O Úöç+Úôß÷^Îø�ûÂøÛôØø]Ö�#×ôvFkôÊøö̂æÖ5òôÔøÖøö̀Üö]Ö�$�øqFkö]ÖûÃö×Fo

y�6äFVPSIRSw O Úôàûiøvûjôø̀^]�ûøÞûF̀�öìF×ô�ômûàøÊônûø̀^æø�FÖôÔøqø�5æ.]Úøàûiø�øÒ#o

LL|tìā�¿Ìêx0�ZLg[Æ�tq¢�ÇZkÆ
a3ìT~:z{%}ÇZzg:$ÇXZkÆ',Üs�¿ñð0
�ZkÆ�gMñÇTä(ZqwK�VÐÂZ,�ßv÷X
Æa��gZ÷Xåg�zZá!*rXÆn1,��VÏÔ
Zy~z{åg÷ÐZzgt,ìZy»�0*ÀÏZ(g�,ÐXóó

ZyMc*]Ð�sªCÙ�g;ìāH,PÑZzgZÜ¾õ»Z%̀zNZ[¾�g
xZzg�z!*Ñ�ÇX

|̧xÎgïÒ~-Vf��Zì:
y]Ö�Û�VU(LMw O æøÎø�ûìø^høÚøàû�ø�#ø̀^ O Îø�û]øÊû×øxøÚøàû�øÒ#ø̀^

LL#b0*�Hz{¿TäZLÑ»H,É�1Zzg**%Z��Zz{TäZÐ

)kH�VÐ(Mß�{�eZÑXóó
�VÑÆH,KÐ%Z�ZÜtZzg��ZgÅ0*ÀÏì�ZZyÆ�

�+»ZëF,+_cìÔ®ZZZyZzgZÜ¾õ�ZÝ�+Zzg#b»gZ3ìX
Zg÷á�!*g~¬\ì:

Úø³àûÂø³Ûô³Øø�ø³^Öô³v÷³^Úôù³àû�øÒø³�õ]øæû]öÞû%F³oæøaö³çøÚöç+ÚôàºÊø×øßövûnônøß$³äüuønFçé÷�ønôùføè÷æø
y]ÖßvØVSUw O Öøßørû�ômøß$ö̀Üû]øqû�øaöÜûeôø̂uû�øàôÚø^Òø^Þöçû]møÃûÛø×öçûáø

LL�¿ÌÃðZY¿�}ÇpZ{z{%��c*úg]ÔZ¤/z{ZZy6,ìÂë
ZkÃ)�*ZzgMy%]~(Zq-0*À{i0+Ï¬�ZNÐZzgZ,ßÍVÃZy
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ÆZqwÆ$+á~¢zgZy»4+,�,ÐXóó
ZÜ¾õZzg¿�ÔÅgZ{Z(g�ä~�*ZzgMy%]~#bZzg»x!Å

gÎwZ�x~V»tZg÷á�gzZe$�ÛâD÷: h J-$�~�ìÔOç|]Z1Zâ)!*�

EE]*Þø³^�øÂôn³Üºeôfønû³kõÊôo�øeø�ô]Öûrøß$èôÖôÛøàûiø�øÕø]ÖûÛô�ø]ðøæø]ôáûÒø^áøÚövôÏ&^(

æøeôfønûkõÊôoæø�ø¼ô]Öûrøß$èôÖôÛøàûiø�øÕø]ÖûÓø�ôhøæø]ôáûÒø^áøÚø^�ôu÷^æøeôfønûkõÊôo

E�ßà�e±�]æ�(�ÎÜVLLTPD ]*Âû×øo]Öûrøß$èôÖôÛøàûuø�$àøìö×öÏøäöDD

LL~Zk¿Ã¼AÆ)g}~Zq-yÅJ-$�ê�V�×Z�**
gh�}ÔpZ{z{h�6,�ZzgZkÆa¼AÆ�gxyZq-yÅ�
Ñ^1Ügh�}ÔpZ{z{èZt�YV:�g;�ZzgZÏ§b¼AÆ
Zz�{~Zq-yÅJ-$�ê�VZk¿Ã�ZC��ZgZzgZÜtZY

�áXóó
¥x�Zā%æEN~¬�Z]zZîZgÃgh**ZzgZh¬�Z]ÃZC**¼A~

�Z¾»:L¶ÇX
gzZe$�D÷āgÎÁZ�x~VäZg÷á��Ûâc*: h |]Y',0�Zv

EE]ôá$Úô³àû]*uøfôù³Óö³Üû]ôÖø³o$æø]*Îû³�øeôÓöÜûÚôßôùoÚørû×ô�÷^møçûÝø]ÖÏônø^Úøèô]*uø^�ôßøÓöÜû

E�ßài�Ú�°(�ÎÜVTMLND ]*ìû¡øÎ÷^ýDD

LL?~Ð=�&Ðic*�{8[Zzgª#ÖÆ�y÷}�&Ðic*�{
�Ûd$z{�Ç�?~Ð4+ZÜtzZÑ�ÇXóó

ZÜª]ÅcÄÆãC�~r�g
�tY+ÆaāÃy�»xZYìZzgÃy�%æENZÔ¾¿Ãë»�

Ñg�,ÐZzg¾Ã»gfs�ÛZg�,ÐÔfs~z{&fgZùZzgr�gf�KYD
÷XÐ:ÜsZÜª]ÅcÄqÝ�ÏÉtÌð�nÇāÃy�¿

o�&ZzgÃy�)o�&ìX
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ZqÐi: è 1X¡Cf
Zv¬\äCÙZK̈yÅ¡]~fZÜ¹z�<�Ûâ�~ìTÐz{ß

Zzg9ÔZic*%æEN}Ôo�&c*)o�&»Z0+Zi{Î@*ìXf̧ZÜ¹ZÐízÑ~

ZqÐiÆ�.Þ¯CìXZg÷á�!*g~¬\ì:
æøÎø�û o Îø³�û]øÊû³×øxøÚøàû�øÒ#ø̀^ o Êø³ø̂Öûø̀³Ûøø̀³^Êö³röçû�øaø^æøiøÏûçFaø^ o æøÞø³Ëû³�õæ$Úø³^�øç#aø^

y]Ö�Û�VSILMw o ìø^høÚøàû�ø�#ø̀^
LLZzgÑZzg6ZÐ�ZgZXQZkÅ$+~ZzgnZÐ��~X)ā
gz¯ª#Ö�ãìÔZka(#b0*�Hz{TäÑ»H,É�1XZzg
**%Z��Zz{TäZÐMß�{�eZÑXóó

ZyMc*]Igā6,̈g�äÐ�sªCÙ�@*ìāT§bZv¬\äCÙ
ZK̈yÃ�ÚÆaM@ZzgGgÆa»y�b÷X»ZEwz{¡m�@*ìÔ
!*ÇZÏ§bZv¬\äCÙZK̈yÃnZzg%æENZðÃZµZµT+ÆaZq-q³

ZÜ¹Ì«�Ûâc*ìXZkÆpt÷āízÑ»ZqÐiZzgËÌ»xÆíc*Ñ�ä»
Z�kZv¬\äZK̈yÅðÆ�BZkÆ�wz�âr~ZAx�Ûâ�c*ìXZÏ

q³ZÜtÅzzÐz{Ñxz§Ôßz9Zzgo�&z)o�&~̧&�@*ìX
Z¤/ptq�Zk�gå7�@*@*ëãC�~Åg�ÛZë�@*ìX

Zg÷á�!*g~¬\ì:
]ôôÞ$³³^ o aø³³Øû]øiF³³oÂø³³×ø³³o]�ûôôÞ�ø³³³^áôuônû³³àºÚôù³³àø]Ö³�$aû³�ôÖø³Üûmø³Óö³àû�ønû³ò÷³³^Ú$³�ûÒö³çû�÷]
]ôôÞ$³³^ o ìø³³×ø³³Ïû³³ßø³³³^]�ûôôÞ�ø³³³^áøÚô³³àûÞ%³³_û³Ëøèõ]øÚû�ø³³^tõÞ$fûjø³×ônû³³äôÊø³rø³Ãø³×û³ßø³³^åö�ø³Ûônû³Ã÷³³^eø³�ônû³�÷]

y]Ö�a�VMIOw o aø�ømûßFþ³äö]Ö�$fônûØø]ôôÚ$^�ø^Òô�÷]æ$]ôôÚ$^ÒøËöçû�÷]
LLHZK̈y6,iâä~Zq-Z(z�ÜÌ¦/gZìāZ#z{Ãð�.Þf�q

:å?t|ìāëäZK̈yÃ0*ãZq-B£10+ÐaZHìÔëZk
ÃZbeÌgìÔ�VJ-āëäZkÃ�ÚZzgGgzZÑ¯�c*Xëä
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ZÐízÑÅgZ{Ì��~ÔZ[z{eì]OÑñÔc*¬�}Xóó
ZyMc*]~Zv¬\äZK̈ãð~ZëF,+qzVÅ¶Ky���Ûâðì

āZK̈yÃ�VGgÔ�ÚÅ&¢Az�<�Ûâð�ìÔz;VízÑÅTyÌÁe$
�Ûâ�~ìZzgZÐ!*Z(g¯�aZH�HìÔ@*āz{ZKi0+Ï~ZiZzg%æEN}ÃZK
%èÐZ(g�nXZg÷á�!*g~¬\ì:

o æøaø³³³³�ømû³³³³ßFþ³³³³³³³³³³³³³³³äö]Ö³³³ß$³³³rû³³³�ømû³³³àô o æøÖô�ø³³³³³³^Þ÷³³³³³^æ$�ø³³³Ëøjønû³³³àô o ]øÖø³³³³ÜûÞø³³³³rû³³³Ãø³³³ØûÖ$þ³³³³³³³³³³³³³³³äüÂønû³³³ßønû³³³àô
y]Öf×�VTILMw

LLHëäZk)ZK̈y(Ã�zM@7�,)@*ā�ëÃ�Nn(XZzg
i!*yZzg�z�.$7�b)@*ā>ðÅF,(�}n(XZzgZkÃ�zâV
gZ57�ñ)@*āZiZzg%æEN}~×�n(Xóó

2X�ÛMy�:
ZiZzg%æEN}ZÜtÅcÄÆa�ÛMy�ZëF,+fg=Zzg]gìX

�µ�ÛMy��z{Â[ì�:Üsfg=@Ze$zgZÉðìÉÓxF,Z°gzÃc*]
ZzgExz.yÆaãKÅwgBbìXZg÷á�!*g~¬\ì:

]ôá$aF³³³�ø]]Öû³³³Ïö³³³³�û!áømøû̀³³³�ôpûÖô³³³×$jô³³³³oûaô³³³³oø]øÎû³³³çøÝöæømöfø�ôù³³³³�ö]Öû³³³Ûö³³³ç+Úô³³³ßônû³³³àø]Ö$³³³�ômû³³àø
yeß±ā��]ñnØVUw o møÃûÛø×öçûáø]Ö�$×ôvFkô]øá$Öøö̀Üû]øqû�÷]Òøfônû�÷]

LL|tìāt�ÛMyz{gZ{�3@*ì�!*Ç¦SìÔtQyâ+
zZßVÃ�Zi¿�D÷ÔSk!*]ÅtKg]�êìāZyÆa¹

(,ZZ%̀ìXóó
@Ze$Zzgå��§]ìÔOçÎgïµZuZL ! �µ�ÛMy�u*

~Zv¬\äZÜ¾õZzgZÜ¾]40îGJÅîsz�&Òy�Ûâ�~ìX)TÅ,
MÐMg�ì(

�ÛMy�@Ze$ZÞÆÓxZñg,Æ�BÒy�Ûâ@*ìX
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Zg÷á�!*g~¬\ì:
æøÞø³³³³�$Öû³³³ßø³³³³^Âø³³³×ønûÔø]Öû³³ÓôjF³³³gøiôfûnø³³³^Þ÷³³³^Öôù³³Óö³³Øôù�ø³³³oûðõæ$aö³³�÷pæ$�øuû³³Ûøè÷æ$eö�û³³³�Fp

]ôá$]Ö³³×#³³³³äømø³³³û̂Úö³³³�öeô³³^Öû³Ãø³�ûÙôæø]�ûôuû�ø³³^áôæø]ômûjø³³«p-�ôp]Öû³Ïö³³�ûeF³³o o Öô³³×û³³Ûö�û³×ô³Ûônû³àø
o æømø³ßûF̀³³oÂø³àô]Öû³Ëø³vû�ø³³«ðôæø]Öû³Ûö³ßû³Óø³³�ôæø]Öûfø³Çû³³oômø³Ãô³¿ö³Óö³ÜûÖø³Ãø³×$ÓöÜûiø�øÒ$³�öæûáø

yeß±ā��]ñnØVUT(LUw

LLtÂ[ëäCÙqÃÅw�¶ÆaW\6,**iw�ÛâðìÔ)Zk
~(@Ze$ZzggØZzg�âVÆatKg]ìX�µZv¬\

)Zk~(°wzZ�yZzg�ÛZ"$qzVÃ�ïg�Å@Ze$�@*ì
Zzg"§ðÔ%æENZðZzguÉÐgzÂìÔz{"Ã�@*ìÔ@*ā?
c*��;ãqÝ�jXóó
3X§]Z#~V:

t~Zzg§� è ZÜª]ÅåcÄZzgi%:¥x�äÆa<L

½~V�Zfg=ìXZ¤/p<Lt~Zzg§�0{~ñ��ÓxZÜª]ù¦
îg6,�ÛMy�~Òy�`÷Ô@*ëgÎÁZ�x~V»'×Z`ÔZ|[Ô§&»gÔ�&

gÎw~VÆ è <LZzgB è zgziZzg¬�Z]zZîZg~Z+VBñ��÷�Zq-FÇ

a%U§]÷XZke~Zv¬\äZg÷á��Ûâc*ì:
Öø³³Ïø³³�ûÒø³³³^áøÖø³³Óö³³ÜûÊô³³oû�ø�ö³³çûÙô]Ö³³×#³³³äô]ö�û³³çø³éºuø�ø³ßøèºÖôù³Ûø³àûÒø³³^áømø³�ûqö³ç]]Ö³×#³³äøæø

y]¢u�]hVMNw o ]ÖûnøçûÝø]�ûFìô�øæø�øÒø�ø]Ö×#äøÒø%ônû�÷]
LL)ßÍ!(ZvÆgÎw~'+£é

G
g}aZq-4+%:ñ��ìÔZyÆ

a�Zv¬\Ð5�]Zzggz¯My%]ÅÂµgnp÷Zzgz{Zv¬\Ã
¹ic*�{c*��D÷Xóó
gÎÁZ�x~VÅi0+Ï4+%:ìÔZÜª]Ã�¬YñÂZkÐZY

%:ZzgZkÐ4Vwe�7ì!p�gÎÁZ�x~VäZg÷á��Ûâc*ì:
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EE]ôÞ$³Ûø³³^eö³Ãô%û³³kö�ôöiø³Ûôù³ÜøÚø³Óø³³^�ôÝø]�ûøìû¡øÑIæÊ³±�æ]mèV�ø³^Öôxø

E�×�×è]¢u^�m&]Ö�vnvè(�ÎÜVQPD ]�ûøìû¡øÑDD

ª÷~�»ÑkgÄZÜtÃZyÆSÓxJ-à**ìX
p�gÎÁZ�x~Väiîg6,ZÜtÃõÃSÓxzS¾wÅZkuJ-à�c*

āZv¬\äZk!*g}-VZg÷á��Ûâc*:
y]ÖÏ×ÜVPw o æø]ôôÞ$ÔøÖøÃø×Foìö×öÐõÂø¿ônûÜõ

LLZzg�µM\ZÜtÆZd%¥6,Ã,̂÷Xóó
gÎwZ�x~VÆxZÜtZzg!*z�g��Zg»t¬Åê

M
ìāñ§lÌW\Æ

¬àZÜtÆ2s¸Xßv:ÜsM\Ã��tzZ}ë¸ÉM\ÆZÜ¾
¬D6,93D¸XZ(YV:�@*ÔM\~VÆZÜtÆ!*g}~QÅZ>Ý

Å¸ÍZ�»°ìāM\~V»ZÜt�ÛMyÆÐ_.åX k |]¬È
)Yg~ì( )µZ£Ôg¶:10642(

Z¤/}.ZéZ3M\äË»h�!*c*ZkkH{Åè�&»�t',Z',
M\»ù�@*gìÇÔ&M\È]�gì�VÐz{È]

7ÉM\»�Â]ìÔ�M\»¬�Ü�g;ìXZ#J-

ZI£tÃZy»hZ�Z7��ïA$J-ÃðznÃð�¬ÔÃð

Ëj+M\Ã»x7�}ÇX;V!Z¤/M\ßÍV»hZ�Z��,Â
÷áh+M\ÃZyqzVÅ¢zg]Ì77,}ÏX

)%Ï:·ZâgG(

£tZm�ÅZÌ
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´)ZDw»pZ[!Zsò/gt0*Îy
�h+ÇzÃ»�y

]eçÊn�ØÚvÛ�Úß¿ç�]Þç�
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XZEÑ]ZzḡZZ+: 3

o¾�ÆZ�V»ZEw´Y£�ÆaHY@*ìX ´Y¯ZZ+: (i)

÷áï�D÷ C ZkÆêVZzg]V~ZÁÜ}ZAZz±k5åGHÛÔZ5ÔZzgzN*ð
�À�ñN*9Ô�â©Fg-VZzg¢Æ)bÆ´`~æ�Çg�D÷X

o¾�ÆV{�D÷ZzgZyÃZ§hVÐZEwH ½Zð¯ZZ+: (ii)

Y@*ìXZy»�kÔ�ZzgÑ"$¯c*Y@*ì�¡jñZ�ÆaZEw�@*ìX
o¾�À�0*gÃVÔ!*¸]ZzgúZò»V~Îc*Y@*ìYèZk ©úð: (iii)

»�H©YwZzgpzgC8�M»!*)̄áCìX

Zk¦k,~
Zk�g|#Å

!ÂVÔ
gL{gzV
Zzgpzg]

YßVÃZY¤/

H�HìX



592024 Z6,s

ZyìāM\�zYyÅ¡ZzgZZyzZqwÅ4+ªÆ�B
íz¬s�VÐXâ÷áYZv!Õ!*¾z,�!*�°ÏÐñßw�g;ì�

ZbUgÃgz¹g¶ZvÆ±§]zßw�@*åXM\äZzgM\Å7g~�äÝ
ÆªCÙ~zs~£gz�ÃT§b',�ÛZgg3�ZìZk6,M\�&Æae�zV
�¬îVÆ�B�àIgu!*�Ì7�@*�VXLL�ÛMyÆ�BPÏ]óóÆfs~
Zg�zF,ÀÆ�BHxeZË�Z+�r#».e$���{Ô(Zzgpzg]z̧W,

Zôm,~F,À¹÷{Z��ìÔTÐE+P!*ÅMy»»�ic*�{zWeä6,
Zy÷áYZv7gZ�ÇXZÏ§bUgÃgz¹g¶ZvÆ�zgïF,À�ÛMy»Z��Ì�Ä

�ÛMyÆûÆa¹ÆU*"$�ÇX�vp}»�øD�.£g~ìX
My%~ÛzãÔ6,LL�Ãgz¹óóÌZq-ZYZ��ìXqÑ�q¢{6,',Z�gx�Zv

Z',Z�»f~u¥VÆ�BY,̂{¬x�gMÕ!*¾Æ´z{gNñ̂ZsòÅ
MÇ�ÆaÌ¹Æ�ÇXZke»ÄZyLLc*~iZ0+g�l½)~V(Z�&óóÂ

¾w»Z��ìTÐgz�ZDwÃjy5�ÇYèZDwÆ¦§0*Îy»�÷
�wÐ�g;ìZk6,ÂZyÅgzbgziZ:�G,ì�ÏXÝ©ÆÈ}ÅÍô~ 76

toqÝ�ÆÔZv¬\Ð"zÃð»�gztë7y�~ÐZCñ�ñ÷Zk

æk,Æ**x

eZË;Zº{y�r#XgZzf~



602024 Z6,s

6,gzbZDwÂÑ)g�ÏZkaāZkäLLZy@*i{}.ZîV~(,Z�&Ðzíìóó
ÆZ�gZuzÅgÆ!*z�tÈ�c*åā

ÃMðQ~�Z�VÐ )~V( ÷²[
÷Zzíz�ìÔ÷Zzíz�ì

Z�Ogz�·~~VÌ"@*[�ÏāT§sÐ$+È·~~VÆZ0+gZkäQ~
�Z»ÍCkHåZk§sÐ²ā�M�HÃðpÎZģ7MðÉZ[Âßg]qw
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