
»Ñ]ÅðÔÂWZzgZkÅe.e$
Î†�á]æ…‰^ñß‹Òo…æ�ßoÚn6

eZË¦lZÑsY2/

ë�X»Ñ]ÅZ’ZÐ [Cosmology] »Ñ]ÅZÝZzgZmðzˆÆ_¬ÃDZÑÃZyc*DZÈ*]

U*Xóó  0‚0ZâVÆ¼ŠÃc*]�Ô¦/¸œ~ÆŠzu}‚}J-ZkK~ƒÐczsÃtLLqª

»g;ìÔZk»¢Štì�t»Ñ]åÐìZzgågìÏXZkÃbÆZzAWU*g [Steady-state theory]

-**EVÆÃbŠxè¬Ýc*ŠxâŠ{~X�Ô¹Ð›#aÌ¸$©�î EG
0Ãgnp¸XŠgZÝnzx¡Æñ	Šƒäc*

°x¡ÐË\ö
I
0Æz	Š8,k,ƒä»¦g=ÆnZkŠgŠØZg¦/Zgì�ËäZkÆiÆnzu]Zß	Š»–gZ1Â

ËäŠZ#ÖâŠ{»¸wHX
Edwin p»Ñ]ÆZiàzZ$+~ƒä»ÃtZ[¢~î

G
00*gÜ0[ìÔ�,œ~ÆŠ}‚}~

Åî]zZÏÃ]ä7gZ©**)$+weZÑìÔTäZLZz[W
Û,Ãc*]Æfg)].h+Dˆ Hubble

ÆÃbÃaZH&dßg]~ [Big-Bang] ÅãCŠeZàXZÏÅî]äL--Kó [Modern Cosmology]

ä7HZzgW`¸Ãt‚0ZâVÔfñˆZzgâCÙ+Û¢]Æ Allan R. Sandage Zzg Martin Ryle

4,Šq-ð»Ñ]Å=wzxÂä0ŠHìXZkÆ_.»Ñ]ÅZ’ZZq-”h+ZzgZe7-7WäzZáqŠPÐƒð

ìZzgZÏ»**xL--KóìX

Cosmic background äRobert Wilson Zzg Arno Penzias 5691Y~ŠzZ%OˆŠZâV:
ÐÑzqƒðìÔZzgZkz	Š~ [Single entity] »ZÏsHÔZzgU*"$H�t»Ñ]Zq-z	Š~zu] radiation

g3XZyŠzâVˆŠZâVÃ8791Y»â.ÞZÅxÌ5åX [Minute cosmic egg] Zr-ó \)ë zu]»**xZ,VäL4»
Zr-ó	ZLZ0+g"C{̧]zZ3,Yg‚råZe7-O7,ZÔZzgËÆîg6,Z»ÑCbCÙz	Š~WñÔ ®é\)ë tÃãúc*L

û1ü

/£²!ñÑ**WiZŠDZgŠz-Eg;Ô©gZ!*ŠX



Ô',¹ [Gravity] KNFÔZzgz{̧'aZƒN	ÓxZ̀Zx�z~ÃZyÆºmzä~‡ìgBb�Xţ'�:æ

[Weak Zzg®	CÙ~¤‰Ü [Strong nuclear forces] Ô̧~	CÙ~¤‰Ü [Electromagnetism] ïÞ

Xnuclear forces]

Zk»Ñ]»z	Š“ƒZ?c*L--Kó»tz̧·Ä²áI7Wc*?ZkÃbÆz	Š~WäÆˆÐ„Zk

6,[H.S.T.] ñçq6,ïÑzqƒ̂ÔZzgZ[J-¼ŠGzŸ]‚tW`�ÔZzgZkeÅWy~š/~LTZð
"5Òh½ð
HG\ó

»x™äzZàˆŠZâVÅZq-ÎZŅ̃Zò)®)Å+B©3¨é
GEG

GG]»³ìÔTÆ_.Zk»Ñ]Å/!*g{Ð‚hñ¾{Zg[
‚wìÔZkWJ‚!ZzgZ½¦î]Æ³»Z´y#9991Y~HŠHåX

Æù´6,Œ¶ÔT~ [Sub Atomic Particle] ðÆ¯gZˆt»Ñ]Zf~	CÙ~fgZ]

ZzgZ‹ER,eiz){!áï¸XQgCgC [Neutrinos] Æ‚B‚BZ¼Z÷Ô7iñZyÔER,ei [Photons] ZÃ¦¯I4,
Z¹f~	CÙ~fgZ]Ðt»Ñ]oƒð;	Zg1VKâVÔ71VÂ'ñFÔ"Ñg(gzVÔ(gaVÔe0+zVZzg

 \;ï IXEU*Kz){»ù·ìXZyZ̀Zx�ztÅ¬]ÃÃZ0+Zi™DƒñŒÛWy0*uÅZkWe$™`Æf™6,Zr™@*ƒVX

X Êjf^…Õ]Ö×äœuŠà]Öí^ÖÏnà

%ZiðÅb×]~ˆŠZâVZzgfñDZÃZyzÃã¢]~{%Z%sìÔZzgZkZ%sÆË~
Friedmann Model, Edwin Hubble's øg}‚tW`�ÔX~ [Models] ð»Ñ]Æ¼Š%ä

Model, Penzias and Wilson's Model, New Inflationary Model, Chaotic Inflationary

�g�ÔZzgÓx%âVZzgâeÖ»̈][tì�t»Ñ]Zq-Ñ
9A+ö E Model, Singularity theorem Model

ÐÑzqƒðìXZzg--K¹g~ZÏÑ
9A+ö Ezu]Ð»Ñ]Æz	Š0*ä [Zero Volume Singularity] zu]

ÅZq-ÂäìÔ	ZK̈ebc*ZïgN*Æ_.0891YÆWDWDŠ*Æ½âÓx‚0ZâV»5mÃt0ŠHìX

ð»Ñ]Ð0‚³$©�î EG
0ÃÆZk¿ÒyÆŴ�ð»Ñ]ÆŒÛWãñ�Å§sÔ{ÛZgnz�Y

)ZÑmCY:03(ª:H¬™äzZßVä̈g ZZœæøÖ³Üm†]Ö„màÒË†æ]œá]ÖŠÛ^æ]læ]¢…šÒ^Þj^…iÏ^ÊËjÏß^âÛ^XX 
Ûâ@*ì:

7H�ÓxW�yZzgi}!*ëk„Â̧ëäZ¹Mh™´u{™Šc*X
We$™`~zZgŠZÖpLg}óZzgLÜó‡.Þ̈g�ÔÂg}Æp�:Èƒ**ÔÈJƒZƒ**ÔZzg!*ëk„ƒ**X²Ü

»pìÔ™**ÔMh**ÔZzǵu{™**Xg}ÅZ•ik,zzwx]4ºÎæ
E¨ì	--K¹g~ÅãCŠìX

Z%tÑ
9A+ö Ezu]c*ik,zzwx]4ºÎæ

E¨“ùZzg¹VÐz	Š~Wð?‚bZkñçq6,!*Ç{ñlìZzg!áh+
å{ñlgìÔYèz{¬Ý»Å=ôzÒy»»xÂ™$Ëìp¬ÝZ%ZkÆzÝzZkyÐ!*CÙìZzgågbX¬Ý

û2ü



»¬ÝZò[zCìZzg¬ÝZ%Zò[zCÐâzgZYìXZkÑ
9A+ö Ezu])qªg}(»m¬ÝZ%ÐìÔZzg--K


Ûâ@*  )qªÜ(»m¬Ý»Ðì	Zò[CÆ@*,ìXZkÑ
9A+ö Ezu]Æz	ŠÆZ»i7™DƒñŒÛWy

)%*:53(Z#z{Ëq»ê™@*ìÂ
Ûâ@*ìƒYÂz{ƒYCìX VZZ'ƒ]Î–oœÚ†]Ê¬ÞÛ^mÏçÙÖäÒàÊnÓçáXX ì�

ZÎØœÂçƒe†h]ÖË×Ð(Úà7†Ú^ ð»Ñ]Å'×h+Â±ÎgÒ¡Òþ
E

ÅZ’ZðŠzWìVÐÌƒCìÔZg!áŠg!*ãì:L

¼�~C{©8ƒVg[¡Òþ
E

ÅÔZkÆÓx‘tÅÑÐXŠzu~We$~ð»Ñ]Æ¿Å§sZ!ág{ìÔZzg¡Òþ
E

ì³×ÐXX

»»Ð(,Z
ZmìZkn�¡Òþ
E

„ð»Ñ]»$©�î EG
0W¸iìXÂL¡Òþ

E
óÆ¼Šp�‰:Ze7-O7,**Ô!Š}�

ƒ**Ôu®)Æ‚BªCÙƒ**ZzgÕ@»O™ZkÐ7Š}»Â_Ô¬xîg6,ZkÂ»ZEwgZ]Å(„ÃÔ™ÆðÆƒq
Mh™ZkÐxZ�yŠg|#Ã  ÌWðìªz{Õ@Ã ZZÊ³³^Ö³Ð]ÖvgXX ƒäÆnƒ@*ìXŒÛWy~Zv¬àÅZq-Ú

aZ™äzZÑìX

¬+äZLZLfztÆ_.ZysV»ZEwHìXaèÂ~Ëq»Š}ÆÆ‚BÔ»|xÌ

!áïìZkn‰¬+ä¡Òþ
E

Ð%ZŠ3»z{¡1ì˜Vi',Š„Š}ÆƒDgT�ÔZâxd~äZkK~F
 gzZt7Å�X

Â¡Òþ
E

ÆZyçãÔZzḡgZL̂Lâ»óóÆf™Zzg¡Òþ
E

z»Æ!*bZgno2].h+‚³ZÏÃ]Zzgî]Æ7Ã
eZËâg!*¹z){»ìwì�We$™`~¡Òþ

E
Ð%ZŠZq-Ze7-Zzgi',Š„Š}ÆÆfg)ñ	ŠZ]Ã6»ªCÙƒ**ì&
X æ]Ö×äœÂ×Ü  ‚bÅZ˜b~--Kë�X

ÆZq-¿ [Second] ].h+fñˆÆ_.Ñ
9A+ö Ezu]Ðð»Ñ]»%³ª--K»z̧·Zq-U*6

ZZ'Þ^ÒØ7n®ì×Ïß^åeÏ‚…(æÚ^œÚ†Þ^'Ÿæ]u‚éÒ×Ûx Ð{~7Wc*X¤ç
G
Oy™*äZk|ÃZy/V~7Hì:

)Z™:94Ô05(ëäCÙ—Zq-Z0+Zi}ÐaZÅìZzgøgZ»x,=£Å!*]ìX--KǢgZẐ̀ZxÛ ]Öf³’†XX

)3Zã{:11(QZkäW�yÅ ZZ$³Ü]‰j³çp'Ö³o]ÖŠ³Û³^ðæâoFì³^áXX ~Ô̧ [Gaseous State] ’Åqª

§spHZzgz{ŠðZVåXŒVzZãgì�²!i!*y~’ÆnÃðxÂ7ìXZ[].h+²!~ZÏÂ»
z){X [Tear gas] c*LL¸i!k5ÿGÉÓåñqóó [Cooking gas] c[L¸ióZEwƒ@*ì‰LL¸iZ

Å‹-
÷E
E
óó

Æ:L¤/Šl™äÑXZzgW`t [Gravitational Force] tÓxZ̀ZxÛz	Š~WäÆˆ̧]æ

|¬U*"$Zzgt”{ì�Š*¦gZ]Æ',Üs»Ñ]»CÙz	Š¤/Šl~ìXZq-"g~¤/ŠlìZzgZq-æZg~¤/Šl
)$h4è GGE:04(: ZZŸ]ÖG³Û³‹mßfÇoÖ`^œái‚…Õ]ÖÏÛ†æŸ]Ö×nØ‰^eÐ]Öß`^…(æÒØÊ±Ê×ÔmŠfvçáXX ìXŒÛWy
Ûâ@*ì:

~	  ~¾gì�XÂÀÃð{f™™ä [Orbit] Îg`e0+ÃñYìZzggZ]Šy6,'áY$ËìZzgXZLæZg

û3ü



¨Zzg̀úKcìz{ZIDÐ7æ{7XZzgªCÙì�‘zgziÅt¤/Šli}Å¤/ŠlÆ:LìÔtÌZq-xd
Z!ág{ìX

)ZÑ²Zs:45(
Ûâc* ZZm³_³×fäu%n%^XX ŒVŠN!*]tì�‘zgziÅZk¤/ŠlÅ¦k,É™DƒñŒÛWyä

»pƒZ Zu%n%³³³³³³³³³^X ìÅ<å XEZ 'Rapid' ìª!~Æ‚BZq-Šzu}»¬Ü̂™g;ìXÂL743ïIGIó»Zôm,~~Šp

ZzgÜ~YäzZá¬Ü!*i‚.Îze$-2)gzk(Æ-g~±ºé YgyäZkª)‘zgziÅ¤/Šl(Å 'Rapidly' 

ƒÏX ZZm³Ã³Ïfäu%n%^XX ª!¬Ü̂ÐHìXZ¤/ëZkÅ̈Ã²!i!*y~ZŠZ™,Âz{  Rapidly Succession¨

~Ãðs~
Ût7ìÎZñZkÆ�ŒÛWã̈ic*Š{�ìX ZZmÃÏfäu%n%^XX Zzg ZZm_×fäu%n%^XX Zzg

~æZg~¤/ŠlÅ§sZq-"Z!ág{ì�ZyÐVZÖpÃpZ{ŠZ6§sÐ7,³pZ{!*N ZZÒ³³ØÊ³³±Ê³×ÔXX

§sÐÀ S
E

†„gìÇX
»Ñ]Åð»¿--KÆ‚B»7ƒZÉYg~z‚g~ìÔZzgW`Ì°xc*Ñd-ö

I
G0Ð66ÁÜZk

ZzgZ%kâCÙ¢] Hendrich Casimir »Ñ]~¼g8,k,ƒgì�XZkÃtÃZ’Zðîg6,8491Y~ea‚×

ä7HåXZzgW`tÃtÛƒ43š5é EGG]»czsZzg¬xîg6,=wÃtìXqw„~�gâCÙƒ43š5é EGG]Zzg Willis Lamb

ä»Ñ]ÆZk1ÃZv¬àÅŠg]»o]ŒÛZgŠc*ìXZyÆZLZÖp [Paul Davies] ‚×6,zW0*we-ö

"The emergence of new matter from nothingness in this way is a proof of the ~:
)°xÐZk§b66ÁÜ»¼gZv¬àÅŠg]»o]ìX(ªð»¿Ú omnipotence of God"

Yg~ìÔ–wZDw:
‚¹  Óxì  ** »Ñ]ZÌ  t

�Wg„ìŠâŠxœZñÁ¢5½ð
E

Gy

ZZ]Ö³³v³³Û³‚Ö³×³³äÊ³³^›³† Zk!öÅ§sŒÛWy~zZãZ!ág{ñ	ŠìXÎgÒÃ§ÅZ’Z-VƒCì:

ZZmˆm‚Ê±]Öí×ÐÚ^mG^ð Óx°pZvÆnì	i}zW�y»aZ™äzZÑìXWÐ¹Yg;ì: ]ÖŠÛ^æ]læ]¢…šXX

)Zì:8(Zzgz{aZ™@*	? æm³í³×³ÐÚ^ŸiÃ×ÛçáXX 	eLìZŸ†™@*gLìXZq-Zzg£x6,ŒÛWy
Ûâ@*ì:LL Ë~ XX

)Z¯Zgc*]:74(Z̀Zx�ztÃëäZKŠg]Ð ZZæ]ÖŠ³Û³^ðe³ßn³ß^â^eªm‚æ'Þ^ÖÛç‰ÃçáXX   7Y…ƒXZzg
Ûâ@*ì:

¯c*ìZzgëZÐzW™äzZá�X

Expanding èÃg{Wc*]Z¤/Zq-§s!öÅ§sZ!ág{™C�ÂŠzu~§stÂW8,k,»Ñ]

»ÌZ!ágt�X»Ñ]ÆÚzWƒä»¿TÅ¸yZ™̄We$~ÜZs#ñ	ŠìW`‚0ZâV» [ Univers]

û4ü



›ÃtìX

¶‚�7861Y~Z#].h+ [Static] ÓxŠ*ˆŠZâVÆ4,Šq-»Ñ]ð®Z
Å+A.ð Eq‚ÁZzg)o

»Ãt7HÂZk~Ì»Ñ]Ã‚ÁZzg)oŒÛZgŠc* [Universal Gravitation] ‚bÆ!*ãEHäÃãæ

ŠHåX

Å‚:ëzÝŠ¶zZá ZZ'Þ³^ÖÛç‰ÃçáXX Š*¬+™ZxäÔ»Ñ]ÅÂW8,k,~Ð**zZ�ƒäÆ:LÔ

�ÆOñÔŠg]gppzZá�ÔÆfg)HìZzgZkÆnZÂù]ÒyÅ�X

ª œpÎ‚…i`^XX )ZÂ>:682( ZZœpÖ³Ï³^F…æáæÚßäÎçÖäiÃ^ÖoVŸmÓ×Ì]Ö×äÞËŠ^'Ÿæ‰Ã`^ ZâxgZi~
ÛâD�:

ëŠg]gppzZá�ZzgZÏ§bZv¬à»t
Ûâyì�:ZvËÑÃZkÅzÝªŠg]Ðic*Š{17Šêì

X)Z‘Z.ÔZÅ‹3œî EGZÆIzà;Ûz]ŠZgZ§YZnZ_Z²!Ô7991YÔ82:081(
œpÖ³Ï³^F…æá(æÎnØVœpæ'Þ^Ö„æ‰Ãè(æeí×Ï`^æì×ÐÆn†â^Ÿm–nÐ7n®Þ†m‚å(æÎnØV ŒÛ?˜��:LL

‰‰‰‰‰‰‰óóªëŠg]gppzZá�ÔZzg¹ŠHì�:ëzÝzZá�ÔZk»Ñ]ZzgZk œp'Þ³^Ö³Ûç‰Ãçá]Ö†‡ÑÂ×oì×Ïß^

ÆâÎZTÅð»ëZgZŠ{™D�ÂZk~Ãðqqg`7ƒ$ËìÔZzg¹ŠHì�:)Zk»pì�(ëZK‘t6,

gitÃ¤Š{™äzZá�X)‚ŒÛ?Ôï:†Z°iZtZŒ~ÔZÅ‹3œî EGZ{Å0îIG;Ûz]:ŠZgZ2[Z²!Ô0002YÔ71:64(
ZZœpÖ³Ï³^F…æáÚ³à]Ö³ç‰³Äæâ³ç]Ö³_³^Îè(æ]Ö³Ûç‰ÄV]ÖÏç°Â×o i

&Blç
EI

~ZkWe$Å‚™Dƒñ˜��:

)ZçsÔZÅ‹3œî EGZÆIzà;Ûz]:ŠZgZ§YZnZ_Z²!Ô7991YÔ4:704( ]¦ÞË^Ñ(æÂà]ÖvŠàVÖÛç‰Ãçá]Ö†‡Ñe^ÖÛ_†XX

Zæ]ÖŠ³Û³^ðe³ßn³ß^â^eªm‚XXeÏçéZZæ'Þ^ÖÛç‰ÃçáXXÎ^F…æámÏ^Ù[F]Ö†qØmòn‚Îçp(æœæ‰Ä ‚°A~ì:L

X ]Ö†qØ‘^…ƒ]‰ÃèæÎçé

~»x™äzZáZ%O [Arizona] W),gzñ~Zgm,z** [Lowell] ÂW»Ñ]ÆÃbÅãCŠ2191Y~Ñzs
uc [Spectral Lines] ÆZkZÏs6,7,~�ÓxKâV~èo…3©0î GEGG [Vesto M. Slipher] ˆŠZV]Ò3«çGE

Æ**xÐY**Y@* [Red Shift] Å§svƒg„�Ô&LLgi+Îóó [Red Spectral Reagion]
…3§öG

E
<

äZCÃ›ÂW»Ñ]7HZzg]Ò3«çGEÆZÏsÃZk!*]Æ [Edwin Hubble] ìXZÏãCŠ6,9291Y~Zi+zyT

o]Æîg6,7H�‚g~KVw•~�ZzgZq-Šzu}ÐŠzgƒg„�ÔÅ<å XEZt»Ñ]',Z',’g„ìX

tÃtdîg6,ZkŠg=wƒZ�Z_Ŵ&4h4è
JEHEÃZÐ7:™Nh»åZ\kg;Ô²7191Y~ZkÆ7™Š{Ã›

ZŸÄ¬)~zZãîg6,tZ!ág{Mì�t»Ñ]‚Ác*Yæ7ìÔpz{ÜZs#Æ‚BZk»¸w7™eXZzgW&4h4è
JEHE

LLt [Biggest mistake of my life] ZKZkauÃi0+ÏÅƒÐ(,~tâ}åXpŠZkÆZLZÖp~:

û5ü



÷~i0+ÏÅƒÐ(,~tìóóX
Æ|x ZZÞˆm‚Ê±]Öí×ÐÚ^ÞG^ðXX zg ZZ'Þ^ÖÛç‰ÃçáXX] ].h+ˆc*DZÃZyÅtî]:ÜsŒÛWy™*Æ
Ûây

Ã³™ä~æŠÇgzçzy�ÉZk!*]ÅÌ!á@°w��ŒÛWy™*Zk»Ñ]ÆaZ™äzZáZzgZÐzÝ
Š¶zZáÅÂ[ìX

»Ñ]ÅzÝ8,k,~6,FFÃbÅgzÐZk»Ñ]»wŠzZkyg‚rìÔZK̈ebc*ZïgN*ä].h+ˆÆ
jZáÐZyŠzâVZky»-f™HìX

Zq-Zkytì�tÂWpÐ„c*özŠƒÏ!*,îg�t»Ñ]ËËZq-Z,%µÐŠzegƒÏ�ZkÐ

ic*Š{AlZkÆne:ƒÇ†Zk%µ~V™̧]æ»{ØƒYñc*Zy̧ÂV»ÂxŠgë',ëƒYñ	Zk

»Ñ]ÆbCÙÃW:~%1ogÇƒñ�c*ZkÐic*Š{zW»Ñ]ÃeÜZyÆ'Æ!*CÙƒYñXZkßg]~t
ÓxbCÙÃã)KVÔÂxFz){(!*ëƒŠxƒ™»ƒYNÐXŒV½d$ûÆn½g}ÅVwŠ~Y$Ëì	

Zq-pÐ„ÂVZkyg‚rìX

ŠzuZZkytì�»Ñ]ÅtÂWÑpÐ„Zzg)özŠƒÏZzgZkßg]~t»Ñ]ååÄgìÏX«
ªÑözŠ Open Universe ÅìÔZzgŠzu~ßg]»**xˆŠZâVä Closed Universe ßg]özŠ»Ñ]c*

»Ñ]g3ìX³ie-EgkÅZ’ZYT§bZq-(,}Z$§Cé
EE

Egª--KÐƒð¶ÔZkÅ.e$Ã].h+»ÈßY~LL--

»**xŠc*ŠHìÔtÌZq-i',Š„Š}�ƒÇXÂL™õó»½~pËq»WzZiÆ‚B$k5é FLEc*ZÐ [Big Crunch] ™õóó
!*gq-HY**ìXZklÆfg)ZkªÅ§sZ!ág{°Šì	Zg1VZg[*gzVZzg(gzVÆW:~ƒŠxƒä

Æ:LaZƒÏX
--™õÆĤƒÇZk»¦g»Èß¡ÆnŠØZgìÔ‰Æ4,Šq-Zq-Zkytì�Zq-5»Ñ]z	Š

Æ**xÐY**Y@*ìXZk [Cyclic theory] ~WñXZzgtŸŠzgZyÆîg6,å¸gìXZkGz2ÃŠzg~Ãt
[ Explosion, Expansion, Æ_.PˆŠv}»Ñ'z	Š~WCg�ÏZzgZy~Z$§Cé

EE
EgÔZ™KqZzgZÁn

Oscillating »¿Yg~gìÇXZkpÐz[)Zq-ÆˆZq-WäzZà(»Ñ]Ã].h+ˆ~ and Contraction]

¹Y@*ìXŒVz{|Z]{mªCk™,Ð2Vä†Zv0„kgèZv¿Ð%z~z{�g Universe

gzZe$7,Sì	ZW,Z0„kÆ**xÐYãYCìÔT~¼Š»Ñ]ƒä»f™ìX

ÆZkyÅßg]XZzgŠzuZZky6�²nHŠHÑpÐ„ÂW [Finite Expansion] tÂ¶pÐ„ÂW

ÂWÑpÐ„  »ìXZK̈ebc*ZïgN*~èÃgfYˆÆZ̧ZwÅgzÝ~:LLZkßg]~ [Infinite Expansion]

û6ü



[Expansion might be unlimited in which case the univers ƒÏZzg»Ñ]Z$+Zs!*ŠJ-ÄgìÏóó
 will continue expanding for ever]

ÜsŠzƒVª¬ÝpÐ„ Z[Z¤/W\ZyŠzâVZkyÃ¦™Š,ÂZq-ŠZZkypŠlŠaZƒY@*ì�»Ñ]c*¬Ý
ÂWzZÑªL³ie-Egkóƒ	--KÐÑzqƒ™--™õ6,c*ÜÐÑzqƒ™Ïc*ª#Ö6,»ƒYñXZzgŠzuZ¬ÝÑ

ŠzZxƒZzgTÆË̂Š}¬Ý»Zky„:gìXZzgZk§bëŠNMh  pÐ„ÂWzZÑªLZz6-Egkóƒ&ïŠz
��W`‚b»Ñ]Æ!*g}~ZL@*i{F,+ZÏÃ]Æ‚BZkZsò¦gÆ"uŒÛd$W_ì�¬ÝŠz�:

Zq-ÃãZzgŠzuZ!*¹X
ŒÛWy~--KÅ§sÂ¯ïZ!ág}�p--™õc*-xÏz‚®)»E+™{ôzVWìV~ƒZìXZzg

ZkÆÒ]èf™»ŒÛWyÅÑe$Ð
ZmÌìXŒÛWy™*äZKWìV~ª#ÖÆ	oøzx@7G�Ô

Z¹W`--™õÆÃbÅgzÝ~W‚ãÐŒYYìXªCÙì�txZ�y»Ñ]ÔTÅÑzzÝøg}û
zZŠgZuÐâzgZYìÔZ#W:~ƒŠxƒÏÂz{ƒÐeƒÇX»f™7g}ŒÛWy~ÀâZzgÎgÒƒŠÔzª)Ôz"5ò EEÔz@k,

ZZæm³³Ó³³çá ÔzZ$i¨é
EIGtÔz¸íÔzi²!Ôz‡g·z){~S™ƒZìX‚�NhzVÆ™"ƒñZzyc*gzðÅ§bZhäª

»¦gÌZkÆÇsV~eƒÇX ]Örf^ÙÒ^ÖÃ`à]ÖÛßËç`XX
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