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Z+¬ìāøg~èIZzgŠ´ªŠ'Zk!*]Ãf‚ÐZzÍ:ƒäŠ,āøg}
ñ�Š{u¤/xèI¤/zƒV)õfkB6,u¤/xÁÜÔ(ÏyZy~u¤/x)ÈZzg
6,ZðèIZzgŠ´Zz!ÁÜ(~îsŠ/Zzg±Z�ÛZŠ~̧]Æ!*)̄÷áh+w
~Ì7Wæ{qÑ]~ZëošZ7Æ0*kg÷Zzgtg}ZzgŠ/Z7»»x

Wñ1’q-0*ÎyÆZypZË{èI¤/zƒVÃÅgZz[ŠØ%c*Âx!{‹§ö
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Z0+6ìZq-§sÎfZsxÅÃl"g8-Zzgªx0*ÎyÆ£œÐZµë
Ãð!*]CkƒC÷ZknāªŠ]™äzZá;BZ#ZLZ»',+ÆE+™}
™D÷ZzgZc*xoD÷c*ßZ»jZ!Šï÷Â’q-0*ÎyÅ×e$ÆE+™}
Ð{àƒD÷®ZúZò5+k,ZðZzgúZòZh»Zˆk7ƒ0*@*²Šzu~§s
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ï̃g„ìā0*ÎyzzÐ_."Ðz�Š~MŠHZk»Ãðx�ZiZzgÃð̂k
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œ~Åa¶Š;ð~’q-0*Îy¬ZzgQ&‚zVˆ‚Â,Š;ð~’q-»
t]Zzg’q-ÎfÂx@~V',0*ƒðX

Z[Zk’q-ÃQ&Š;×V¦/g_÷ZzgZkÐ¬ā_.1VÅMv
åÆnuŠ7,YñZkèIZzgZz!ÎaÃ¬x™äÅ¢zg]ìX

_________________

Zke~¼Z’Zð»xøg}ZN!(„~ẑs»ggÉîVä
¹ìZzg�{>¿Æ**xÐ)®)ZsòÔ‹fñZsxÉÛÝ

ÔZIug$„„Zzg',w~„Æßv¦ƒñ÷X@*ët»xbz~ZzgZ’ZðZk
Z±gÐìā*¸WJ‚wÅœÆË~~igziZzw»‚�VìX
Zzg)}.ZéZ3(Z*Z*Z}Z[IKāZ[IKÅœZñ!*i‚‹ðŠîgSìZzg
Zk‚g~œ»qÝZ¤/ÜsZÚƒ@*āZ*Z*Z}Ð!*CÙŠ´ÁÜtÎagnpZzg
»lz{ÌZ*Z*Z}~÷áïƒYNZzgZ7ÌZkÅZYi]ïYñÂZh!*]
ìZzgZkplWÒßg]qwÐZ*Z*Z}»¤/Zs¹—ƒY@*1ßg]Zk!*Ç
',@ìZzgZ*Z*Z}Æ!*g}~úZò@*W,Z]»¤/Zs¬nY[ìZk6,'×h+
tāZ*Z*Z}~÷áï',w~|Z]ÔZIug$„„ÆgÉZzgÛgÉÌZL
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™zXW`Š*~}z{Š+ì?ëZyÃgÎwâ~V+ÆŠúh+Zg÷ZzgZyÅ

g‚ª»hZŠZ7™DZv¬àätŠ+Šc*åā‚—Â1VzZáÌZÏÃZCŠ+
¯BZzgZ¤/ZkÃ7â…ÂZLŠ+Ãè<Ø¯BZzgbtZŠZ™Æg÷pZ\kā
W`ëZyÆŠ+Æ�ZLŠ+Ãè<Ø¯™btŠ}™i0+Ï¦/Zggì÷ZzgZL
Š+ÃP-Z+ZzggÎâ]J-gÄ™™gì÷ā7gZhZŠZ™Šc*fgZÎaHÑZ™x~V
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tŠ+Š}™‰?̧ZväÂW\ÃWy~gÎw¯c*åāZyÃ�Š+Š}™5åz{
7g~ZK̈+MÆnI™1ìXÑZ™x~VÂZkŠ+Ã‡ì™Æ‰Z̧yÆZä
ƒä»»ŸìāZ¤/tŠ+L‡ì:gìÂvg~f)ŠZg~ìāZÐQ‡ì™zQ

ZäƒäÅÚAÏZzgZkÚÃqÝ™äcøg}Šw~pZéZzgzß!
aZƒ**e’X

LL»l÷~5‡]ƒ÷} mF³×nj³ß³oÖ³Ïnk]ìç]Þo W\~Vä�Ûâc*
e³³×³³oF ¸ÇVÐóóô/ä7YZ}ZvÆgÎwHëW\Æ¸ð7÷?�Ûâc*

z{ßvÌ�÷~Z#Ö~vg}ˆ Î³çÝm³rn³ò³çáe³Ã³‚ÒÜZZ ?Ìƒóóp ZZ
LLz{í6,ZZyÑNÐ‰?ZZyÑñƒóóX m³©Ú³ß³çáe³o]m³Û^ÞÓÜ WNÐóó

æmß’†æÞo z{÷~¤&™,Ð‰?äÅìóóX LL æm³’‚Îçái’‚mÏÓÜ!
Zzgz{÷~æŠ™,Ð‰?äÅìóóXtÃ́æŠ¶�ô/äÅ¶?Ãð LL Þ³’†ÒÜ

fZC?fZ]ÆnÂÑäÃº»L÷ËÆWÐ;B7;c*XtæŠ¶ZvÆ
gÎwƒäÅ�ZväZyÆf)ŠZg~Îð¶ZkÃ7gZ™äÅXZku~ZK
Y3�rŠ~÷XÜsi!*yÐÈŠ¶ÐhZŠZ7ƒ@*XZ#J-āz{zZªŠ+
Æ»27g}7ƒVÐZ#J-āZkŠ+ÃZvÅi}6,¸̈7™,ÐX
].z47™,ÐÂÚ‡ì7ƒÏXQZnq»çn7gZ7ƒÇXtÑixìX

ZväCÙZäÆfóÎc*ìYykZv¬àägÎwÆËZäÃZkÐIŒÛZg
7Šc*X�t»x™,ÐZ7tÑsAÇZä»zg:Z#Ö~aZƒäÐ¼7
ƒ@*XZ#J-āZäƒäÅf)ŠZg~:SðYñZzgf)ŠZg~tìāZkŠ+Ã�

Z}÷}Z$43ðGG!ÃðZkÐI e×Çç]ÂßoæÖçvmè ZvÆgÎw~VŠ}™‰÷X
7ìTÆ0*kZq-We$VYñz{ZÏÃWÐàñëZÐ·z6,Š}™Æƒñ
÷ÑZ™x~VCÙZäÃZh§bY…÷ZzgZ¤/ëZkz‰Üz{»x™,ÐZkÆZ̀
Æ!*g}~ÌÍBXô/™ZxäZq-Ši²nHZ}ZvÆgÎwëÐÌZ̀
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~(,|™Ãðic*Š{ƒÇXëW\6,ZZyÑñW\Å¤&ÅZzgZKYyâw�rc*ì
Î³³³çÝ ZkuÃ7gZ™äcW\ä�Ûâc*;V!¼ßv?ÐÌic*Š{ƒVÐZ̀~

z{ßv�vg}ŴNÐ:=Š¬ƒÇ:»Š¬ƒÇZyÆ m³rnòçáeÃ‚ÒÜ
z{QZk6,ZZyÑNÐZzgZkÆ Ên©Úßçáeä 0*kÜsZvÅÂ[ƒÏŠzJV~

»27g}™BÐz{?ÐZ̀~ic*Š{ƒVÐÂW`Ì3Mîì¸ð!t÷
q,XÐ…Zˆkƒ**e’ZL£x»ZLÑs»ZKf)ŠZg~»ZzgÑZ™x

~VÌZk»2ÃÒy™Æ‰÷XZv=ZzgW\Ã¢Š}!*¹T§bZv

äZ7—£xŠc*ìZÏ§b…ÌÑsÐâZiZìÂZkÑsÆqï÷Zzg
ZvÆgÎw~VÆŠ+cZLW\ÃÎäzZáZzg»27g}™äzZáF

@*āÀÃz{ZäBä»hAz{ª#ÖÆŠygÎwZv~VÆ0*kƒÇZzgjnÃW,
Æ0*kƒÇZ7„öNÐ�Zäƒä»hŠZgƒÇQZh§bYykÎz{

‚ƒÇÄ(,}Z³ZiÅ!*]ƒÏ7g}�kDÙZg‚w»ŠyƒÇ\k7ÑÏ
TŠyÎg`ÎZ2{6,ƒÇtŠƒÏZkÆn¸ðt»x™**7,}ÇÂZäBN
ÐZv=ZzgW\ÃZZyŠ}ZzgZkÆ»27g}™äÅÂ=«�ÛâñX

ÊŠøÃnø̂ø$Ü‰Ãnø̂ø$Ü‰Ãnø̂ø *
æÚ^Âß‚p‰çFpƒ]Õ]ÖÛÏ^Ù
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7À.ïGL!*¾ÆZ̀ZY6,
ºèo  

(1)

âx)LLÕ!*¾óóZq-ZëŠ´¢zg]7g~™g;ì
÷~pl¬ìā=Z*ŠHx»[ZbUg@Ãgz¹™r#Ð

(;c*[ƒäÅXŠ]BXñßs:ÜstāpŠ 1987@*1977 ÚŠk',k)
Ãug�zZà�÷ÉŠzuzVÃÌdwgppÅ}.ZŠZŠ&¢AÐ¾{zg÷

W\ZÒ…tÄ‹c*™D¸:X
YkHìYváZ#uÆ‚ñÒ
@*÷Î@*gìÇ{uÆ‚ñÒ

W\ŠzuzVÃÃu™ÆLLZKŠ*W\aZ™Z¤/i0+zV~ìóóÆ]Zt
¢Zq-7ÒªîG0Zx[zZW,‡ì™äZzgZ½¦Š´}.â]Åßg]aZ™ä~»x!
qÝ™fe÷Xß~Z³}.ZxZÅWy»ªxÔŒÛWyZOòÅyÔZOò~

ægzi{Ãgw»ŸZzgŠv6,z¤/Z'×»ZZŠÔW\Å&6VÅì1r£zk,÷X
Š´u¤/ñVÆnZ½¦ßg]aZ™äÆ‚B‚BZ›ÌÃð—7āUg

YÐâx)LLÕ!*¾óó» 2007 ™r#ZKfZ]~pŠZq-Z³Ì÷X†g~
Z̀ZYZzg!*‡°ÏÆ‚BZkÅZ÷á®)Zk|»o]ìXÕ!*¾~÷áù
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ƒäzZáp}šµZZdRÆ÷�Z‡#ÖŠ+Å].z4ÆZq-»£Ã7gZ
™ä~çzy÷X

Z‡#ÖŠ+Å].z4øgZŠ´�Û9ìZzgZkÆnZzAZÌçÑ{
Æ].h+½c*CZzgÎWKzZá|Z]zpZ&Æ„zÃ~Zz[',0*™**ì

Õ!*¾~÷áùƒäzZáp}Zk¢zg]Ã7gZ™ä~Zë™ŠZgZŠZ™Mh÷
=ZyìāZ‡#ÖŠ+Å].z4~Ñq-Z,|Z]zpZ&ÎZv¬à

ädfztÌ«Hìz{Zkâx)Ð:Üs½7gZ.Š{™,ÐÉZÐ'×h+
Æ¯äZzg¬x™äÆnCÙ§b»NÔdÔâàZzgYã¬zyÌ7�ÛâNÐ

Zbâh+Z£ : Zi§s
ŒÛMyZOò™Zc
(2)

÷}¤/ZòŠgŠz„»[ZbUgÃgz¹™r#
Z?xizg9*îGZvz',»!îGZX'×Z`¬à!

=z{pÎZgZc*x7ÈsMVä…ïmz÷ÆÑizZwg¤V~
!*0+Jå''_5ÿGLgziz‘Z77̧¹VáŠH!''z{…z{d!*sy
ZaIC

¬Iz{g'Å‰z{Fßv
CÙ}÷Za~ƒð5VÆvîZÌ

ÄZiŠyÐ¸ŠíŒÛWyZOò~øg}ŠgxyXdnŠ!ìwÌ
ƒY@*åX¬@RÅÛzỹ´ÐWäzZà†]Åic*g]ÌƒYC¶ZzgŠ´
ñç¬]6,Z°g~gzÝZzgÂZ**ðÌWYC¶X=õìW\ä=åc*Šg3t
Ãð©àZ³Zi7!~W\»Šàîg6,]*ZgƒVX

W\Å[z4~'wgzi%{i0+Ï6,ÃeZmƒVÂ=ÃgÏ÷á²»tÄ
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c*ŠWY@*ìXC
°/Ã{zŠ“zÒ!*V¾d$–
Y<gÄÐiŠz!*gÇ{‚|#

°Ã{zŠ“~ƒc*zk,Z:zÒ!*V~ÔZLlgÅZiàgZ{^ð™Dz‰Ü)�ÛL
7ƒ@*z{Â˜VY@*ìZL+Çh™�Ûz¿ƒY@*ìZK!*gÇ{¯™gZ{º‚�V
~ZÅx!*~CìXtßÐWåZÅxz{Õ!*¾ì&ŒÛWãŠzªÌ¹YYì

Zv¬àW\ÃZk»Z̀x«�ÛâñXW5&¢AÃW5ZkdÎÃi0+{z÷áŠZ[
(Š}W}X CLIMAX gÇZzg6,zZymJñZzgZÐZk»¡~$©�î EG0²z`)

W\»Õ!*¾»eZóí6,Zˆy}.Zz0+~0™**iwƒZìX
ìX DIGESTABLE tSÐic*Š{ª»Zq-pzg]ìicì�7‚ã

tì�',ß#"̂5½è EGEHìZzg SOME BOOKS ARE TO BE DIGESTED

øg}æ¹÷á²”»ìwìXC
]ÂˆÚÓ^áÊo]Ö‚ÞoF‰†t‰^ex
æìn†q×n‹Êo]ÖˆÚ^áÒj^h

iâyzkyÅÅ§ŠÃ‰ŒVSc*ŠHìz{”„»zìX
¾qwt¿Â[zZªÕ!*¾ìX÷ZYeLì)÷ZZ¤/pŸ

eZc*&45ë EGHƒ[ì(ā~7†¤/�Zf$¯k~ŠZ¼áßVÑÜsŒÛWyÃ'

Å9Z:De$Wy]Ð$ m³^…h]áÎ³çÚo]ií„æ]a„]]ÖÏ†váÚ`rç…] ƒ
YîVZzgQui}ß~„Š®™Šc*YîV@*ëHtpZ[eZÅ™)ÿÌì?

ŠíŒÛWyZOòMyÆË»gÁä=W5Ec*ŠWzg~»jZ!Šc*Zzg÷Z
Zi+göÌW+÷áh+ZÏäŠc*ƒÇX

‚.6,zWÍḡ»Ò1ÍgzeMy @*|z].Zy : Š¬Í
HxZbUgÃgz¹™r#
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]ÖŠ¡ÝÂ×nÓÜæ…uÛè]Ö×äæe†Ò^iä
Šzgq¢~ExŒÛWãÆ�Ûzr»�Ÿ!*ã̂ZsòHxeZËZuZgZ£

äÑzqHåZÐW\äTÎÐYg~g3ìÔZk6,…õìXIZi,W\
äßà~ŒÛWyZOò‡ì™ÆZL‚¹VÃªZyH„åÔZ[ZKik,ZŠZg]
âx)LLÕ!*¾óó÷áù™ÆZq-ZzgÌZzgúÔ»»xÚZZVc*ì�z‰ÜÅ
Zq-Zë¢zg]ìX

W`zc*ÅZÌZzgZkÆ™ŠZgÃÃZ0+Zi7HYYXpZ\kāzc*
›Z)ÃÈÑƒZ$c*ŠŠÑäÅOñ)zV»W!»g0™Z7ZKZ‚kÐŠzg
™ä~̂zsìXZ,~Õ!*¾‰̀ZZ+Zq-ÚÐÁ7X

Õ!*¾ŒÛWãEx6,FFp}ÆZ±gÐ!*ÚÃ~»Zq-4+%:
ìX].h+½c*CZ�ÛZŠÃŒÛWãExÐ”gs™Zä~LLÕ!*¾óó7g~§b
»x[ÃW@*ìX!*<m´)ZDwÆ„6,FFp}Õ!*¾ÆÑZ÷á®)
Ðp[o9Lgnp÷X

özŠz‚bÆ!*z�ŠWg^Ä6,N*?ZzgC»½6,Õ!*¾ÅS®)Æ
!*)̄ZŠZg{Ig·Š»�ìXŠ¬ìā�Z�ÛZŠZkg‚!ÅD+z+zZ÷á®)~Ã÷áV

÷ZvZyÅ»zØVÃJw�ÛâñX)W}(
Z-[á%iZ
**òízZ÷á®)̂Zsò
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(2) ðZzgZg»Y
‰^q‚ÚvÛç�ÚŠ×Ü

øg}çÑ}~èI¡LLZg»YóóÃ!*kxLLo{ðóóÅ¡z&ì²ŒÛWy

zug$~:ÜsZg»YÆz̧qÃtHŠHìÉZk!*g}~gZÉZßwÌ�ÛZë
K²/õ YG÷@*ëeZgzy»ºm¦gZg»ñZºZsò¦gZ]ÐƒŠxì

8545½ø
EGEH

)Q](Æ%~ƒäzZà].h+F,+î]óZâZqÆZg»ñZû»o]�ÛZë
™C÷peZgzyÆñƒ)Zg»ñZºÅ8Ô™C÷XZg»ñZûÆãCŠ~îg6,
egúZï¡]~0*ñ‰÷ª„xÔ�pZ]Ô�Z$©}é EEwZzgñZkX

 (ADAPTATION) XñZk 4

ÆZâZqz�Ûzq~„ƒäÆn ]Úè Y0+ZgzVÆpsƒäZzgZq-
Å(,~W!*Š~»Ãðzó] ]Úè ñZk»¿Ì.e$Zë™ŠZgZŠZ™@*ìXTË

™ÆË6ZzgZâjw~Y™W!*Šƒ@*ìÂZÐ6âjw~¹Ï)]
»‚o™**7,@*ìX6âjw~îzZáYâgzVÆZk¤/z{~¬ÐZāZÃ]
ñ�ŠƒD÷XOçZL‚z]pZmÅzzÐZyÆ‰Z�ÛZŠZkâjwÐ
ic*Š{_“gnp÷²¼Šzu}Z�ÛZŠâjwÐÁ_“gnp÷Z[Zy~
ƒäzZáz{Óx�pZ]ÆŒÛZg0*NÐ�Zy~âjwÐ'×h+_“
aZ™,ZzgXZ�ÛZŠ~tÆpZ]zZµƒfz{œªZzg»x!Æ‚BZyÆ
pZ]ZzgZyÆË~ªCÙƒäzZápZmZ‹±Ãv™ÃÐXZyÆ',@
XZ�ÛZŠ~Z,pZ]zZµƒf�Z7âjw~'×h+ZbÔúc*VZzg)pÐƒ
¯Š,Ðz{ZyµpZ]Æ!*)̄’ÅkB;gYNÐX:âjwÐ_“

 (ADAPTIVE aZ™äzZá�pZmÌªCÙƒfZ7Z˜7éSñZ¬pZm
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»**xŠc*Y@*ìX  (ADAPTATION) ë÷ZzgZyÆ¼gÃñZk TRAITS)

c*ŠgìāñZk»t¡~¿ËÌY0+ZgÅpZéÔZgZŠ}c*Z(gÐzZµ
7ƒ@*Étg[¬àÅ§sÐHg¡]ZëÆ�ƒäzZá¼k,~úZïÅ

zzÐƒ@*ì@*ët|ìā�Y0+ZgZLâjw~Aic*Š{ñZkz_“»
qïƒÇZkÅ’YÆZk**]ZÏŠgic*Š{ƒVÐZzgZÏ§bZkÆ',@ƒÇX

ñZk»¿Üsó]Åßg]~„zZµ7ƒ@*Éâjw~ÃðÌ
”h+p~Z,pZmÅ¾èƒCì�ËY0+Zg~Zyâj1Cp=VÃ',ŠZ“
™äÅ&¢AaZ™ÃXÀ˜âjwpŠ82.ç EGEE~Ãðp~7Ñ@*É82.ç EGEE~p~
åòZz‹Æ¿Æfg)„zZµƒCìX

 ñZkÅ4+VwÙc*Å‰ZâZq}]43¨Òð HGEÃ¾Wgö
z){~̀Zā¿ZŠzc*]ªZA!*ÇÀ (STAPHYLOCOCUS AUREUS) 

Y~&4hÓ4è FEGEZyÙc*Ã»™äÆn± 1943 ÆÜså'×ZØ»¼gìX
ZW,gBb¶®ZtŠzZZyÙc*ÐaZƒäzZáZ%Zn»´`™äÆn.e$

Y~Z4Ùc*ÅZq-n¼g5+k,ƒðT 1947 »x!ÐZEwÅYCg„Xp
6,&4hÓ4è FEGE»ÃðZW,:åXgCgCÙc*~&4hÓ4è FEGEÆÜs'×ZØ(,fˆXŒVJ-
ātŠzZÙc*ÅèÃg{âq6,ZCZW,ÅùXeZËiÆat.e$6,.yÁßg�w

YÅŠ;ð 1960 ¶OçZrVä5̀Zā¿ŠzZÅZXŠÅÃÒÑzq™Š~X@*Wè
**òŠzZ”gsƒð�̀Zā»™ä~¸W,U*"$  (METHICILLIN) ~¶Æ

YÅŠ;ðJ- 1980 ƒðp¹¢Ùc*~ZkŠzZÆÜsÌ'×ZØƒäÐX
ZkŠzZÆÜs'×ZØZL²z`ÃV_¶XA$Zq-5ŠzZzBâ&4h4è

JGGE

Y~ZkŠzZÆÜs'×ZØzZá 2002 ©¬x6,Wðp (VANCOMYCINE)

Ùc*Ìcnz�Š~W`¸X
Ùc*~Z̀Zā¿ZŠzc*]ÆÜsPˆŠv}ªCÙƒäzZàt
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'×ZØzæZfÅ&¢AÆ�pZ]ZzgZkÆË~aZƒäzZàñZk
»**IF,Šh+o]ìXXÙc*6,«%û&4hÓ4è FEGEZEwÅˆz{ƒÆƒhu

7ƒñ¸ÉZy~Ð‰Ùc*i0+{$‰¸Xt¡Z·C7ƒZåÉZy
Ùc*ÆZ0+g82.ç EGEEÅZ+F,KMñ�Š¶�&4hÓ4è FEGEÆÜsŠÃq™äzZápZm
aZ™ä»!*)̄µXtÓxhuƒäzZáZzgi0+{$YäzZáÙc*ZL‰
W!*îZ].ZŠÐ„aZƒñ1̧'×ZØ™äzZá82.ç EGEEÅºmF,KM�pÅ
ßg]~aZƒð¶XZ¤/tF,KMðzùZyÆW!*Y~Ìñ�ŠƒCÂƒÙc*
~'×ZØÅ&¢Añ�Šƒ**e’¶p|ZkÆ',@ìXt'×Z3Ùc*

ZKWÒ{±»g™ä~»x[ƒ‰Xpt5±åîg6,'×Z3:¶ÉZy~
Ð¹ÐÙc*&4hÓ4è FEGEÐhuƒ‰@*ëZk%û'×Z3Ùc*Å®ZŠ‚—±
Æ£¨~»°ic*Š{¶X'×ZØÅ&¢AÐøzxÙc*»Šz!*g{¼gZq-!*gQ
82.ç EGEEÅF,KM~p~Å¶K0+„™@*ìX¾nÆ�pZ]ÆË~Ùc*~
'×ZØÅ&¢A(,fˆ@*Wè)'×Z3Ùc*8»ƒ‰ZzgÜs'×Z3Ùc*
¸̈W‰XCÙ̀Zā¿ŠzZÆÜs'×ZØzæZfZÏZ0+Zi~aZƒðX

ZÏÐQQVw÷Z]±ø NIZŠzc*]ÆÜsaZƒäzZà'×ZØ
zæZfìXe~e~KZq-�g÷Z]¿ŠzZ¶TÆZEw6,7g~Š*~
0*È~¬Z+ÅY_ìYètŠzZQ}ch}}ªV�z){âgäÅ&¢AÅ

ùXŠzZÂz„ì�L7Z:Z0+Zi~ªVÔ�hu™C¶Z%�pZ]Æ
fg)Zy÷Z]~e~e~KÆÜsæZfÅÚaZƒ_ìXZÏ»**xâjw
Åp~Åßg]~6âjwÆ_.pZm»”wc*ñZkìX

c*ŠgìāñZkÅßg]~6pZmÆ”wc*¼g»¿ÑözŠ7ì
ÉZkÅuzŠ³÷XñZkË�pÆË~aZƒCìZzgt¥x|

ìāpŠ�pZ]ZzgZyÅ@*|özŠìXVwÆîg6,aì~ÃðZ(�pgzú
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7ƒYTÆË~ZkÅ**u;¶ÅÎ&+Åßg]Z(g™ác*ŠV~Ãð
aZ™ÆZ76,0+zVÅ§bZhäÆ  (WINGS) Z(�pe7āz{Zy~6,

‡.Þ¯Š}X¾n�pZ]ZzgñZkÆfg)6»gWæZ¡IaZ7ƒDX
Šzc*ZkÐiZZ+ZâZq~ ]Úè èÃg{!*Ñ›ëÐtzZãƒY@*ìāÀ˜CÙ

„ƒYCìZzgàq»t¿eg¡~úZïª„xÔ�pZ]Ô�Z$©}é EEwZzg
ñZk6,«ìXt‚gZ¿ù¦îg6,Zg»YZûB@*ìXGZg»YZûZq-¡~

|ì&P**ŠZÔzV»»x7X
ÅZZâZqZÏZg»ð¿Æ  (FINCHES) 50*ÍkbZ],6,¢-?ç

EE
FE

ÅZâZqZÏZ0+Zi~ªCÙƒNX ]Úè fg)!*fyZÞcnz�Š~WNXZk§bCÙ
 (MACRO-EVOLUTION) Zg»YZº

egÖeZgzyäZK"LLZ’ZñZâZqóó~ZLºm¦gZg»YZº
Å‚g~qg]Zg»YZûª¿àqÅãCŠ6,9~ÅXZkäZg»YZºÃZg»YZû6,
ªk™1ZzgtGz£{ZāÓxi0+{ZâZq¬Ðñ�Š‚Š{ZâZqÐÂ−ƒð÷Zzg

ZkäCÙZ#ÖÅZµZµðÃ8PŠc*X©ā|]ZK̈yÅSàðJ-Zk
Æ4,Šq-¡Zq-ð{]¹ãI~X

Zg»YZûÅëqÈVìXOçeZgzyäZÏZg»YZûÆz̧qÆ
¹ÐŠÑbZKÂ[~¦GXÉZ»sI~ÐŠ¬YñÂZkÆŒÛd$
ŒÛd$ÓxŠÑbZg»YZûÆ¤/Š̃R÷XZ4ŠÑbÐ‚0ZyOW,ƒñZzgz{
ÌeZgzyÆëìw0‰XZrVäÌªk™1āT§bZq-âqŒÛR
x¹gppzZàZâZq~„ƒYCìZÏ§bâè~CÙë{âqZK°z‚Š{
âqÐZg»Y5+k,ƒðZzgÃðÌâqSàîg6,ð7ÅˆXtâŠ{6,*:ZzgJZ:
¦g‚0ZâVÅZÒe$Æn.e$6,æåYèZk¦gÐZyÆJZ:-Z+
ÅúZzgâŠ{6,*:pZ÷]ÅŠƒC¶X
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Zg»YZûÅzŸs#™Dz‰ÜeZgzyä�¼–z{ƒ„Šg„7ì
ÉZk~‰Ãg™VÌñ�Š‰X»ZŠgZu)q¢ÆâCÙ+Ãl!qÝ

ZL  (DAVID QUAMMEN) ìXZq-eZgzy6,„‚³ZŠd$e-eYð
)HeZgzyßå(~eZgzyÆºm  "WAS DARWIN WRONG" *y

X: Zg»ñZºÅ½7gz»ª™äÆ!*z�ŠgBZiì
"HE WAS RIGHT ABOUT EVOLUTION, THAT IS. HE

WASN'T RIGHT ABOUT EVERY THING. BEING A

RESTLESS EXPLAINER, DARWIN FLOATED A

NUMBER OF THEORETICAL NOTIONS DURING HIS

LONG WORKING LIFE, SOME OF THEM WERE

MISTAKEN AND ILLUSORY. HE WAS WRONG ABOUT

WHAT CAUSES VARIATION WITHIN A SPECIES. HE

WAS WRONG ABOUT A FAMOUS GEOLOGIC

MYSTERY, THE PARALLEL SHELVES ALONG A

SCOTTISH VALLEY CALLED GLEN ROY. MOST

NOTABLELY, HIS THEORY OF INHERITANCE

___W HICH HE LABELED PANGENESIS AND

CHERISHED DESPITE ITS POOR RECEPTION

AMONG HIS BIOLOGIST COLLEAGUES____TURNED

 OUT TO BE DEAD  WRONG.(5)

LLz{ªeZgzyZg»YÆ0!*Ç9¦g»qïåX@*ëCÙqÆ
0Zk»CÙ¦g9:åXeZgzyäZq-"uÂ±ógÅwÐZK
îs]:i0+Ï~¹ÐÃ~Z÷ágZ]ŠØX~Ð‰!*Çß
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Zzg6,�Ûd$Ȩ̈âq~aZƒäzZáZāZÃ]Æ:LÆ0eZgzy
»¦gßåXZq-ZgMCŸªe^CÅzZŠ~̄ÒèEgZñÆáZi~
_5Ò©ð
IGEVÆ0ZkÅgZñß¶X{mîg6,‡.Þf™Zk»ÃtÂZg_

&Zkä0*y
854mø EGE»ÄZyŠc*åXZkÆ‰‚¶âCÙ+§»]Å

Y+$Ð©àJqÆ!*�Šn{ÁuJ-ßU*"$ƒZXóó
èÃg{!*ÑÒyeZgzyÆË#³»7ÉZkÆZ•ðmzx¿»

ÒyìXT~zZãîg6,Cc*ŠHìāeZgzyäËâq~ªCÙƒäzZá
ZāZÃ]Å�Â±z=ô7Å¶z{uZuß¶XZÏ§bZk»ÃtÂZg_ÂZßw
ÂZg_Ð˜ª»ì1mo]ìX

egÖeZgzyZzgZkÆŠvjZg-VÆÓxF,ŠÑbic*Š{Ðic*Š{Zg»YZû»
Zm]™D÷XZy~Zq-ÌZ+Š?ñ�Š7TÐeZgzy»'×ú)LLZg»Y
Zºóó0*to]Ã(ƒ²t|ìāZg»YZûÆË~ËâqÐÃðŒÛR
x¹gppzZàâq„á−ƒ$ËìXZg»ð¿ÐtÂµ™**āÃðÙc*Ôîs
Šzg¦/gäÆˆD+g+Cé GESF,¹™@*ƒZ!*syZK̈y0YìÔZ•ŠgZÅ×‰ÜìX

Ð8**£å1…ª]ÂZyâCÙ+ (GENETICS) eZgzyÂ].h+DZpZg_
§»]6,ƒCì�DZpZg_ÆÓxF,›ëY+Æ!*z�ŠZg»ñZºÆz̧q6,
:Üs¢gnp÷ÉZk»CÙz‰Ü6,eg™DÃWD÷XZyÆZk§i¿»
ãCŠ~:LtìāZrVäZkâŠ{6,*:ZzgJZ:¦gÃ�gLLo{óóZC1ìZzg¡
ªkWgZÇVZzgð{]GzçVÆfg)Zko{»Zm]„ZyÆ4,Šq-i0+Ï»

ZÝ·Z7ŒÛZg0*c*ìX
ëWÒ{Tg~eZgzyÆºmZg»YZºÆ)ëwZzg)eƒä

Æ{µ‚³ŠÑb7™,ÐX
 (EVIDENCE FROM LIVING FOSSILS)  i0+{g»iZ]ÅÞŠ]
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tZq-**‡.ÞF,Šh+|ìāDÙZgzVŠ*ZâZqËegZâðp~Ð
¦/g}%W`Ìi0+{ñ�Š÷XZy~Ð¹ÏZâZqZ+÷ÎZKŠZ#Ö

Zzg)JwƒäÅ¯Y6,LLi0+{g»iZ]óó»**xŠc*ŠHìXti0+{g»iZ]Zk!*]»ì
1mo]÷āâè~ËâqÐÜsŒÛRx¹gppzZàâq„¼g5+k,ƒð
ìËâqÐÃð)xËZzgë{F,âqá−7ƒðX

Z[J-Åî]Æ_.i}6,ƒÐ¬.e$—ŠgzwZg]6,
 (THERMOPHILE i0+Ï¦/ZgäzZáwZg]I̀ZāªêñÃ&Ó45½2.ç

JEGHGc*
aZƒñ¸XZyêñÃbÙc*Å‰ZâZqW`ÌZ%MÆw BACTERIA) 

 :yD0*guÆZ0+gøg}ŸÃ°Š¶zZá—ŠgzwZg]6,¤/xZ“ZV
~i0+Ï¬™gì÷i0+{g»iZ]~tÙc*ƒÐŠ* (GYSERS) 

(6) ÷X
tÙc*:Üsq-ï~÷ÉZy~ÐÃðÌÙ*ËMï~

Y0+Zg~ps7ƒXŒÛRx¹gppzZàZâZq~„ÆÎZZy~LÃð
egZâðp~aZ7ƒð�Z7ÃðZZzgë{F,âq¯$ËXâCÙ+ZgM]Æ
_.tÙc*i}ÅðåƒäÆˆZ’ZðŠzgÐ„i}6,ñ�Š÷XÍc*
&Zg[‚ßVÐÌiZZ+²ā¦/gäÆ!*z�ŠZy~eZgzy»'×ú)Zg»YZº¿
™@*Š3ð7ŠêX

ZÏ§bŠvi0+{g»iZ]}egl#ðÔÑwáÔw‹Ô*g{TÔvk
Å (PROTOZOA) »Q+Zz){ÌeZgzyÆZg»YZºÅÔ™D÷XÃ"5Ðê JG6,zIizZ

ZâZqe:DÙZgÆµn÷ÔÙc*ÆˆƒÐŠ*¤/z{6,zIizZ»ìXŒÛã
ÓxÆÓx6,zIizZq-ï~ªZq-36,ŒY0+Zg÷XâCÙ+§»]Æ_.

™zh 150 ™zh‚wÐi}6,W!*Š÷XZye:DÙZgZâZq» 150 6,zIizZ½ã
‚ßVÐq-ï~wÃ',ŒÛZgǵZzgËMï~Y0+Zg~ps:ƒ**ªCÙ™@*ì
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āMï~ZâZqÔq-ï~ZâZqÆZg»YÐaZ7ƒNXZ¤/Z(°ZßZµƒZƒ@*Â
Pq-ï~ZâZqÆÎZƒÃMï~ZâZq~psƒ**e’åXYè¡~úZï
ƒÆn7Vîg6,¸W,ìZkÆ',@tq-ï~ZâZq–qpZmÆ‚B

W`Ìi0+ÏÐ¯ZVg„÷X
(EVIDENCE FROM FOSSILS) g»iZ]ÅÞŠ]

Š*nzxY0+ZgzVÅ�!*ª]Zgè4]~îc*ZbZñ$+yÅßg]
~!*¹$gS÷ZzgZyZgè4]Å5ZðÐŠgc*ÄƒC÷XZ7g»iZ]

ë÷XÃðµÎic*Š{÷~ƒÏZâ„Š*ƒÏXZgè@*gõÆ (FOSSILS)

~ÉZkÐÌ¬ÓxMï~Zzg (CAMBERIAN PERIOD) ‰+Šzg
ë{Yâgcnz�Š~W`¸XâCÙ+ZgM]Æ_.tzZ§W`Ð½ã

�)¢™zh(‚w¬gzúƒZXŠzZ%OâCÙ+³Z*]Z]43©è
HGEEZ}HZzgYy 550

)³Z*](~ZkzZ§ÃZyZÖp~Òy ZOOLOGY 8;gáZKœā"
™D÷:X

  "TRADITIONALLY, THE ANIMALIA HAVE BEEN

CONSIDERED MONOPHYLETIC (HAVING A SINGLE

ANCESTRY) BECAUSE OF THE IMPRESSIVE

SIMILARITIES IN ANIMAL CELLULAR ORGANIZATION.

ABOUT 0.6 BILLION YEARS AGO, AT THE BEGINNING

OF THE CAMBERIAN PERIOD, AN EVOLUTIONARY

EXPLOSION OCCURED THAT RESULTED IN THE

ORIGIN OF ALL MODERN PHYLA (ALONG WITH

OTHER ANIMALS THAT ARE NOW EXTINCT). THIS

RAPID ORIGIN AND DIVERSIFICATION OF ANIMALS
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IS CALLED "THE CAMBERIAN EXPLOSION" BECAUSE

IT OCCURED OVER A RELATIVELY BRIEF ONE

H U N D E R E D

MILLION YEARS PERIOD. THE RAPID APPEARANCE

OF ALL ANIMALS PHYLA LEADS SOME SCINETISTS

T O  B E L I E V E  T H A T  A N I M A L S  M A Y  B E

POLYPHYLATIC ,  BECAUSE SUCH A  RAP ID

DIVERGENCE OF MANY KINDS OF ANIMALS FROM A

      SINGLE ANCESTOR SEEMS UNLIKELY."(7)

LLgzZîîg6,¬Ý³Z**]ÃGŠZÄCåE)ªZq-„].ZZÐaZƒä
zZá(ŒY@*ìTÅzzYâgzVÅï~̂~OW,Áx¹ì

t‚w¬‰+ŠzgÆW¸i~Zq-Zg»ðŠ}āƒZ 0.6 X@*ë½ã
TÆ³~)Šzu}nzxYâgzVÉ(Óx].h+YâgzVÆ(,}
¤/zƒV)Ã^(»W¸iƒZXYâgzVÅt!gëgZ’ZYZzģ#LL‰+
Š}āóóBCìYètƒÜsZq-Î�‚ßVÆ×¿²ā~
z̧q5+k,ƒZXYâgzVÆÓx¤/zƒV)Ã^(ÅtZe7-ā{úð‰
‚0ZâVÃ¢ŠÑCìāYâgMZÑ].ZŠ÷YèZq-„].ZZÐ
YâgzV»¹ÏZlx~Zâ!gëg~ÐËƒ****eÃW@*ìXóó

(OVERWHELMING) tg»iZ]Åz{**‡.ÞF,Šh+Zzg¸̈WYäzZà
ÞŠ]ìTäeZgzy6,2VÅ’ZhZŠ~ìXeZgzyZzgZkÆ].h+•

zm+ZL'×ú)Zg»YZº»‡b™äÆnåÐt!*zg™ZDWñ÷ā
YâgzVÅÓxZâZq»¬Ðñ�ŠZâZqÐ¼g.e$îwîZwz!V~ƒZXZg»Y
ZºÆa.e$LLîsz‰Üóó»t¦geZgzyZzgZkÆ•Å4+C{Ç{¶1
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‰+Š}āÅŠgc*ÄäZyÐtC{Ç{áàìX®ZZ[z{›ëÆAW�y
ÒWÅ!ÚŠ¶zZàŠð\ÅiŠ~÷X¡Zq-Î�‚w)ŠkÑÄœc*V(

i}ÅÀZgè@*gõÆÜsŠz‚²āÃ”ìX²Æ�pZ]ÅNgëg~
Zzg.e$îsz‰Ü»¾è¿àqÔZkŠg¿Ð²ā~Óxë{Zzg‚Š{
YâgzVÆZg»YÃ)eU*"$™@*ìXOçHZzg;gáZk|»Z‹Zs™ä6,
6gƒ‰āZk¿²ā~Zg»YZºÆz̧qÆèoz§t»ç)eìXt
ŠzâVZg»Y6,„˜÷Ô

"UNFORTUNATELY, FOSSIL EVIDENCE OF THE

EVOLUTIONARY PATHWAYS THAT GAVE RISE TO

THESE  PHYLA IS SCANT." (8)                                       

LLz{Zg»ðgZ5XÐ¦/g™YâgzVÆt¤/z{)Ã^(ªCÙƒñÔ
ZyÆ0g»i~ÞŠ]:ƒäÆ',Z',ìXóó

 "THE EVOLTOINARY EVENTS LEADING TO

MU L T I C E L L U L A R I T Y  A R E  S H R O U D E D  I N

 MYSTERY."(9)                                                                         

LLz{Zg»ðzZu]XÐMï~YâgaZƒñÔŸÆ6,Š}~
|ƒñ÷óó

|tìāÀZgè@*gõÆ£«~.e$¾²āÆŠzgZyÓx
Å].Z].ZðÆ¦gÅ½7g@*G ]Úè –qYâgzV»¼gZg»YZºÅF,Šh+ZzgCÙ

z¤&™@*ìXOçeZgzy»7HƒZt¦gāZK̈âVÉƒYâgzV»].ZZ
Zq-„ìÔpŠâCÙ+§»]Æ4,Šq-**Ih+{ƒ@*Yg;ìXâCÙ+Å¹(,~

®ZŠ¢gBbìāƒYâgËZq-„].ZZÐaZ7ƒñÉ¹ÐZ].ZŠ
ÐaZƒñ÷Xg»iZ]ÅtÞŠ]eZgzyÆXi{Zg»YZºÅ (ANSECTORS)
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8Ô™CìX
c*Šgìā‰+ŠzgÆW¸i~„YâgzVÆÓx(,}¤/zƒV»¼gT
!gëg~ÐƒZÔeZgzy6,„âCÙ+ZÐÁ™Òy7™DXøg}4,Šq-ZgMC
@*gõÅ�„zçegÖÑbZzgZkÆ•äÅìz{ÌûÃìX®ZâCÙ+

�‚ßV6,”Tîs²āÅ!*]™D÷z{Z¹ZÚîs7ƒYX 100

Šg|YâgzVÅð»¿ZkÐÌic*Š{!gëg~ÐzZµƒZT»¦gÌ
eZgzy6,2VÆnõwìX@*ë4]ZgèÆ_·ÐzZãƒ@*ìāƒYâg
Zq-„œ~aZ7ƒñÉ¬‚Š{YâgzVÆ¤/z{aZƒñXQ¼z9Æˆ

¬Ðic*Š{ë{YâgzVÆ¤/z{aZƒñXQ'×h+z9ÆˆZyÐë{F,
)œā].ZZ»qï¤/z{(Ô].Z].ZðÅ ]Úè YâgzVÆ¤/z{aZƒñXZ¤/pCÙ

ˆX1¡]g!*ãª‚Š{Ðë{Å§sÔZŠãÐZZÅ§sF,¹»gsy].Z].Z
ð~ÌªCÙƒZXYâgzVÅZZáV»t%³zZg¼geZgzyÆXi{Zg»YZº
Ð¬ZìZzgZÐ)~î]Å@*GqÝìX

eZgzy6,2VHZzg;gáÆèÃg{!*ÑZ½‚]Ðt|Ìgzigz×
Å@*GÆn (DARWANISM) Å§bÈVƒYCìāeZgzy6,„eZgz4,x

(LINKS) Xg»i~ÞŠÂV»zZzÞ™D÷z{Zq-�Ûd$ÆÎZ¼7XZygZ�V
»Ãðz�Š7Ô�Zq-âqÃZLÐ8Zâq~psƒäÆŠzgZyZÙà

(INTERMEDIATE ZDwZ(g™äÐz�Š~W**e’¸XOçzVgZÆ
³Zã¤/zƒVÅģŠZg~ (TRANSITIONAL FORMS) ÔZÙàZDw LINKS)

ÜZ˜q]¡�Ûd$Zzgè%~2™äÆnZEw (PHYLOGENY)

ÅYC÷XZyZ˜q]ÃZEw™DƒñeZgzy6,„�ÌªkWgZ×V
âÎÅƒC÷XX6,ÃðZ(¿Â (MYTHICAL) ™D÷z{[CZzgŠ-âÑð

¢™Yì�DZpZg_Æ›ëÐWÇ{ƒäÆ!*zAÔ°xf6ZPx}
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»DgƒZzg¡{]ÅŠ*~gxI™@*ƒ1Ãð (SCHIZOPHRENIA) ²z�Û«C
¿Zy)ëwZzgÜs| (RATIONILIST) Ì|IZzgëqI

GzçV6,¢7™YXZ,„Zq-Š-âÑðZzg[CGz2Å$+F,+Vwz{
ú(EVOLUTION TREE) ©**)ì�eZgzyäh̃}»LLZg»ðo{óó

Šïz‰Ü7HìZzgZkä(,}mZtÐZkZg»ðo{ÃZL'×ú)Zg»YZºÅ
Ã̃h}Æ (FOSSILS) LLg»i~ÞŠ]óóŒÛZgŠc*ìXqÑèXZâZqÆg»iZ]

Z].ZŠŒÛZgŠc*ŠHìz{ZkÆÎZ¼7āz{h̃}Ð¬Znzx̃DZâZqÆ
g»iZ]÷Zzg'XZyZâZqÆŠgxyLLģŠZg~óó»ÓxF,¦geZgzyÆZLf‚
ÅaZzZgìT»|ÅŠ*~Ãðz�Š7X

 (EVIDENVCE FROM CHROMOSOMES) ™zñÎ'×ÅÞŠ]
)œā].ZZÐaZƒäzZáY0+ZgzV»¤/z{(» ]Úè ¬f™ƒ[āCÙ

ìXtZq- 23 Zq-ºmZo�)Z-™zñÎ'×�(ƒ@*ì}ZK̈y»Zo�
0|ìātZo�>>̂Ìps7ƒ@*XZÒYâgzV~Zo�Zy

ÆáZŠsƒ@*ìXZ%‰YâgzVZzg¹Ð7ŠzV~Zk  (N) Æ345Õä XGF[+�
(2N Zo�ÆŠzkHÔ&kHÔegkHÔ0*õkHc*bkH{®ZŠÆ',Z',™zñÎ'×)

c*¯g~ZâZq (POLY PLOIDS) ñ�ŠƒD÷XZyYâgzVZzg7ŠzVÃ7àöài
ë÷XYètZâZqËîsZg»YÅOñkq- (INSTANT SPECIES)

¯g~îg6,aZƒYC÷XàqÆZk{m¿Ã (INSTANTANCOUSLY)

ë÷X (QUANTUM SPECIATION) Z˜qêŠg~àq
ZkŠg~àqÆfg)z�Š~WäzZàZâZq~ÌZo�pŠÃZK

ZÝqª~',ŒÛZgg‚rìXZ¤/pZy~ZkZo�Å¼ŠÝwñ�ŠƒC÷1Zy
(2N ÅZkic*ŠCÐ5ÂZgO@Zc*]c*5�¥â]aZ7ƒ'XZ¹eöà�)

ÅqïZâZq»Zo�ÌLps7ƒ@*XòZz‹»¡~¿Zo�Ã)Jw
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Zzgxg‚rìX
BCìX~Šg~àqÆZW,Z]ƒ (FERNS) 7ŠzVÅZq-n�Û4,

Ðic*Š{0*ñYD÷X1Šg~àqÆ!*�Š�Û4,ÅÓxZâZq~�#Ö
. Æ�ÛtÆÎZÃðŠzuZúc*V�ÛtaZ7ƒZ (SIZE)

 ª�gm,~ (ART IF IC IAL  SELECT ION) ¡¦ZN[
aZÅˆ÷1ZyZâZq~ (SPECIES) Æfg)¹ÏZâZq (BREEDING)

(DROSOPHILA) c*egzÎ# (FRUIT FLY) ÌZo�ps7ƒ@*Ví
Wiâñ (TECHNIQUES) 6,½ãZq-œ~Ð¡¦ZN[Æ‚g}§j

Ygì÷TÅzzÐegzÎ#~¹!gëgZg»ð¿zZµƒZ&¡]~zZµ
ƒäc÷áh+FDÙZgœc*VŠg»gƒC1ZkZ•ð!gëgZg»YÆ!*z�ŠegzÎ#Ð

(ÐfgZÌ 4 Zq-ÌZ+âq¼g5+k,7ƒmT»Zo�egzÎ#ÆZo�)
‚tWð (STRAINS) ZƒXZkîs1!gëg¿ÆË~Z[J-�h

÷Zy~ÐZÒmzgÔ$zgc*!*Ý÷X
®Z™zñÎ'×ÆÓxnÆpZ]pZ{z{‚|#z¯z^ÆÒpÐƒVÔc*

c*âq»Zo�ps™ä~8**»x÷eZgzy6,2V ]Úè ®ZŠÆÒpÐËÌ
»tŠúòā™zñÎ'×ÆpZ]Æfg)ËâqÐÃðë{F,âqz�Š~W$Ëì
pŠ�ÛRÆÎZ¼7YèÓxŠ!*CÞŠ'ZyÆZkGz£ÆÜs7,C÷X

Æ¿Ã5»Š�¥â]» (ALLOPOLYPLOIDY) Zw7àöà~
ZëÈ!*zg™Zc*Y@*ì1|tìāZw7àöà~.e$ŒÛRx¹zmÅqï
ZâZq~„eìXZk¿Æfg)�‘o±z�Š~WCìZk»Zo�Ì

ps7ƒ@*ÔpZ{t±ig&ƒc*!*ÝXaèŒÛRmgppzZàZâZq»„xÌZq-
6ƒ@*ìZknZyÅ‘o±»„xZKW!*ðZâZqÆx/„ƒ@*ìX®ZZk¿
Ð5»Š�¥â]aZƒäÅÂµ…ìX
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:™zñÎ'×ÅZkÎÞŠ]ÐzZãƒY@*ìāeZgzy»'×ú)Zg»YZº
¡{]ZzgGzçVÆZq-ÑpÐ„e»**xìT»|ÐÃðzZô7Zk

ƒäÅŠ?ì  (FANTACIST) 6,¢ǵc*ÂÒ„Å¶K0+„™@*ìc*ÇI
(EVIDENCE FROM GENOMICS) „xÅÞŠ]

CÙâq»„xºmâÎ»ƒ@*ìÔ®ZZq-‚Š{âqÐZZzgë{F,
âqÆZg»YÆn¢zg~ìā„x~6Zzg»Š82.ç EGEE»ÜxZŸ†ƒXVwÆîg
6,eZgzy6,2V»ŠúòìāËg…zZáYâgÆZg»YÐ6,0+}z�Š~Wñ

»Ãð (FEATHERS) ¸XëY…÷āg…zZáYâgzV~6,0+zV‰6,zV
z�Š7ƒ@*Xâè~Ì6,zVzZág…zZáYâg»ÃðuZr7MYèZkÅ

&g…zZá  (ARCHYOPTERIX) g»i~ÞŠ]ñ�Š7XWgYð¾
Æîg6,7HY@*ìÔZÒ   (TRANSITIONAL) YâgzVZzg6,0+zVÅZÙà̂

Æ4,Šq-Zq-å6,0+{åX  (ORNITHOLOGY) âCÙ+wgc*]
6,0+zVÆ6,¡Z·CaZ7ƒDÉZyÅúÆnZq-±z%A$

DNA µ/»x™@*ìXï~R6,Zq-ë{ZzgåÂx6,zVÅú»!*)̄áCìX
ÐDNA Æ%zVEèN*[+iÜs6,zVÅúÆnz�ƒD÷X RNA Zzg

¯äÅ@Zc*]Yg~™D÷�6,zVÅ¯z^  (PROTEINS) 
82.ç EGEEz{ºm6,z"2.ç HGEE

Zy@Zc*]Æ�z„ºm6,z"2.ç HGEE¯@*ìXŒV6,zVÅ RNA Æn¢zg~÷X
úÆîsZzgë{¿Ã.e$„‚Š{Zzg¿Ð/V~ÒyHŠHìXZyÅ

ZÝëÏZzgÄzg*ÐâCÙ+l!WÇ{÷X
ZkÒy»Ñtìā6,zVÃúŠ¶zZápV82.ç EGEE6,0+zV~¹V

ÐzZgŠƒñ?g…zZáYâgzV~Ât82.ç EGEEu}Ð0*ñ7YDQZyÆ
Zg»YÐ6,0+}ùz�Š~WMh¸X²t¥x|ìā™zñÎ'×ÆZāZÃ]c*

�pZ]Æfg)6»Š82.ç EGEEaZ7ƒDÉ¬Ðñ�Š82.ç EGEEÅF,KM$+r
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Y1970 »ZŸ†ƒY@*ìX  (COPIES) ìc*Zy~¶ƒYCìc*Z482.ç EGEEÅÝw
 (GENE DUPLICATOIN) äåe&Ò5»4jè FGGIE (SUSMO OHNO) ~bg.ðZz~

ª¬Ðñ�Š‰82.ç EGEEÅÝwÆZŸ†Ãë{F,ZâZqZzg6»ŠZ¡IYÅú»
‚w¦/gäÆ!*z�Š].h+F,+(ßYÆZZ°§ÔZk 35 ƒÐ(,ZÈŒÛZgŠc*å1

 Gz£ÅÃðŠ!*CÞŠ]�ÛZë7ÅYmXZkÆ',@Ãqgm,~
ZzgpZ]aZ™äzZá6ðâŠ}ÆÚZEwÆ!*z�Š (RADIATION) 

ÔegzÎ#~W`J-Zq-Ì*»ŠZzg»gWæāaZ7ƒZXeZgzy6,„|Ð
 **zZ�úZxÃ–Š¶ÆnÀ$éMMZq-Vw7™D÷&Z&4545é GEHGEbc*

ë÷XtZ˜bZk�pÆnzäÅˆì� (ANTENNAPEDIA)

Å(6,  (ANTENNA) egzÎ#~zZµƒZZzgZkÆË~egzÎ#ÆõÐ
N*4aZƒIXegzÎ#~ZZ¡IYÆ£xaZöÆçÆn82.ç EGEE»Zq-

ë÷XZkÅ¡~F,KMÐZ¡IYZL¡~£x6,  HOX ÃLºmì&
aZƒD÷XZ%Zk~pÅzzÐN*4ÔõÎVÅ(Z½WC÷²õÐ¸T$
ƒYD÷Xß(6,N*ùVÆZ½äÃZq-6»Š»gWæZzgZ¡IYÅúÅŠ?
ŒÛZgŠc*Y@*ìXqÑèN*ùVÆ“WÅ@Zc*]6,Œ82.ç EGEE¬Ðñ�ŠÜ̧sZy
ÅF,KM~p~ÐZŸ°N*4ß(6,Z½WNX®ZZkßg]~:Â6å
aZƒñ:„ZkÆË~Ãð*»ŠZzg»gWæāaZƒZXZkÆ',@egzÎ#Å
èÃg{±Z0*åZzgmzgƒ̂�Zk!*]ÅŠ?ìāZ¤/¡]~ÌzZ¢š5é GGSZk§bÆ

pZ]ÐÃðā%ŠZgƒÌYñÂz{ZkY0+ZgÃmzgZzg  (RANDOM) Z·¹
 (GENE **ZI¯Š}ÇXŠg|Z•bc*ÅZkVwÃic*Š{Ðic*Š{�pZ]

Æz̧qÅŠ?ŒÛZgŠc*YYìz{Ìµc*)ÆpZ]ÅŠ?X MUTATIONS)

¥xƒZāZq-‚Š{âqÐë{F,Zzg»ŠâqÆ¼gÆn„x~
Z,)©àpZ]Å¢zg]ì�àz‰Ü¹Ï5ZzgÆS:]»!*)̄0
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ÃXc*ŠgìāÆpZ]ËâqÅW!*Š~~ñ�ŠÓxc*ZÒZ�ÛZŠ~àz‰ÜzZµ
7ƒDXÉP„Z�ÛZŠ~ÃðZq-WŠ|ÆpzZµƒ@*ìÔ²Ëg…zZá
YâgÐË6,0+}ÆZg»YÆn¹ÐÆpZ]»àz‰ÜZq-„�ÛŠ~zZµ
ƒ**¢zg~ìzg:6,0+zV~6,zVÆ¼gÅÃð|IZ:Âäz=ô7Å
Y$ËXpt¥xz0|ìāZq-„�ÛŠ~àz‰ÜZkŠg±�pZ]»
z̧qõw[ì�6,zVÅú~C_ë{Âxzä™ÃXâjw~X„”h+

p´VƒV�pZ]»z̧qH„ŒÛd$ZÑkyƒËg…zZáYâgÅâqÐ
6,0+}aZ7ƒMhX

ŒV6,0+zVÆ6,zVÅVwÐtU*"$ƒ@*ìāÃðÌ*ë{Æā
Zkz‰ÜJ-aZ7ƒYZ#J-„x~”h+nÅp´Vgzú:ƒVZzgt¥x

|ìāËÌâq»„xZkâÎÅ)©à”h+p=V»37ƒYXZ¤/
LZkâÎÅp~ËÚÅzzÐaZƒ„YñÂZkÆË~ÀhezZÑ

Zzgmzg  (MALFORMED) ÔÐZR  (DEFECTED) Y0+ZgZ•ð**³
ƒ@*ì�ZKWÒ{ig&±aZ™ä~»x[7ƒ@*X²Zg»YÆnÑoìā
ªCÙƒäzZáZāZÃ]±Šg±vƒMhƒVX

:„xÅZkÞŠ]ÐeZgzy6,2VÅÓxg„6ZyzV6,0*ãQ
Y@*ìYètÞŠ]Zg»YZºÃ¬îg6,)eZzg)ëwU*"$™äÆnws
WyÅwgBbìX

ëCÙÐZ2¿ÃŠú]Šï÷āfgZŠk,gu™ZLŠw?;BgÄ™ÎG
 ZzgZK̈y»„xZq-‚ì?ÓxâCÙ+Q] (BACTERIUM) āHZq-̀N)

ZkÎZw»�Z[.îg6,Ô~  (GENOMICS) Zzg„x] (GENETICES) 

Šï÷X®Z„xÅ‰x·]ÅãCŠ6,=t�Ûn™äÅZYi]ùŠ}$Ë
ìā4ÛR,»{Û|]ZK̈yÔZq-̀NóªÙ*ÅF,¹c*Ĉì?
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�Ûn™BāZÌL‰+óŠ}āŠgc*Ä7ƒZÔZzgi}ÜsegZg[7
ÉZq-7[‚w6,ZãìXHQ]Æ›ëZq-̀NóÐF,¹c*CZK̈yÆ
¼g6,¢™äÅZYi]QÌŠï÷?=ÜôZk»�Z[Ô~ŠîìXë
ÇIzVÐë÷āW\ØtÐZLâ¯tZ[]ZzgŠ-âÑð{]Åc
~6,zZi™DƒñZq-Ù*ÐZK̈y»Zg»Yƒä»¦g!*0+³Ô1}.ZgZÐ

Z2ßÍVÐZLZyLL{]óóÆâ+6,ZÜZg#Ö™,XÐZ2ßv¢gnp
÷ā»Ñ]ÆzZug[äCÙZ%îGÃ].Z].ZðHìXTÅÞŠ]Óx].h+î]
Š}g„÷X®ZW\"—ZLZyñƒxLLìÑ]óó~^g’1Lðó#Ö

P��»Ñ]ÅƒÐ(,~|ìX
šµZv¬à»�ÛâyCìā!

æÚ^Úà�veèÊo]Ÿ…šæŸ›^ñ†m_n†erß^unä]Ÿ]ÚÜ
(38 )ZÑÅx ]Ú%^ÖÓÜ

LLZzgi}6,½zZáÓxYâgzVZzgZLŠz6,zVÐZhäzZá
6,0+zVÅ?ÜZ‘÷Xóó

: eZgzy6,2VÅ§ŠÒã
Zg»YÆñçq6,–ŠHÃð*yc*Zkñçq6,‚’k,~ÑðˆÃð

Â[Z+7T~eZgzy6,2VäY0+ZgzVÆâÎx·]
ÃñçqK:¯c*ƒXZ+„x·]cZq-Z˜b (RESEMBLANCES)

Ò]ÐÙìXz{˜t (HOMOLOGY) ˜tZ¡IYªƒñßY
Z¡IYÃZg»YZºÅ.e$¸~Zzg‡b™äzZàŠ?ŒÛZgŠï÷XZÒÂ1V~

 Ô@ÅN*8-Ôzd ( W I N G ) ˜tZ¡IYcZK̈ã!*izÔ6,0+}Æ!*iz
Æ¡Ô.ç
E
FZzg̃h}c*ËZzga0*ñÅN*8-ÅVwŠ~YCìXZyèÃg{ (WHALE)

!*zg™Zc*Y@*ìÔqÑèZyZ¡IYÅÜs  (HOMOLGUES) Z¡IYÃ̃zZ¡IY
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Ûzã„7ÉZ0+gzã‚|#ZzgZEw~zZãZ%Ã]ñ�Š÷XtZ%Ã]Zk
ŠgzZã÷āpŠeZgzy6,„Z#ŠVÐVÏVÔVÏVÐg…zZá
YâgzVZzgZyÐ6,0+zVZzg̃DYâgzVÆZg»YÅ¬]Òy™D÷ÂZ7

!*g!*gZEw™**7,@*ìX}z{ë÷ā  (MODIFICATION) Zq-ÂLLF,çóó
6,0+zVÆ!*izg…zZáYâgzgVÅZ‹N*ùVÅF,ç”{^÷XÎZwt
aZƒ@*ìāZq-Y+$ÂZyŠzâV].Z].ZZ¡IYÃ̃zŒÛZgŠï÷ÔªtŠzâVZ¡IY

ZK¯z^~Zq-‰÷ZzgŠzu~Y+$tÌë÷ā6,0+zVÆ!*izF,ç”{̂
÷XZ¤/z{zZ.¬„Zq-‰÷ÂF,çÅ¢zg]YV7Wðþ?c*Šgìātc
½~âÎÅ7ìÉZq-|Å?Ï™Cìz{tāXZ¡IYÃteZgzy6,„

z̃ŒÛZgŠï÷z{°Z"˜z7YèZyÅ¯z^Zzg»xÅâÎ~Ãð
˜t7}ZK̈ã;B~̄z){Ã{mZ0+Zi~ñäÅ&¢AìXt&¢A

zdÆ¡Ô.ç
E
FỖh}ÆÌÔTÆ®c*@z){  (WING) 6,0+}c*ÆŠhÆ6,

ÆZŒc*Ô0*îV~CÙ¦/ñ�Š7X7̧ZK̈ã;BÐŒÛRx¹gppzZÑ
9.2.ç FFEE~c*ÍgÞ»ìXT§bZK̈yZù`ÔÞŠ]ÅZiZzgŠgxãZiÅæŠÐ̄
ñ@*ìÔZkZ0+Zi~9.2.ç FFEE~c*ÍgÞ‡JäÆ!*z�Š7ñYXZÏ§b6,0+}
Æ!*izZhäÆnºm÷XZyÆ£«~ZK̈yỖhZÔ@c*zd~ƒZ~

Zhä»¦gÌ7™MhYè6,0+zVÆ!*izÅAc*VZzg!*¹Ac*VZ0+gÐÅ?
ƒC÷²ŠzuzVÆ‚BZ(7Xh̃}ÆÌZkZ0+Zi~ðG‰÷ā

ZÐŠzhä~W‚ãƒZzgŠzhDƒñŒ}?Ìa^:ÑXHZK̈y@
c*6,0+}Ôi}ÅR6,˜h}Å§b!ŠzhMh÷?CÙ¦/7Xzd»¡Ô.ç

E
F0*ã~

¾äÆnºmìÔZy¡Ô.ç
E
FiÅæŠÐz{«g~qV»Ú̂¾Æð

™gìXHZK̈ÿ©pg~»]kÜÆ!*z�Šc*W!6,0+}}}z){Ú
¾DƒñZk§bqV»^ð™Mh÷?
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Z#ÃðÐZ2¿Zy›&6,̈g™@*ìÂZk6,t|’7g{$Ëā
èÃg{!*ÑZ¡IYÃ̃zŒÛZgŠ}™ŠðāŠc*Y@*ì@*āeZgzy»tGz£t™1Yñā
ÓxNgtYâgøwZK̈yZq-„!*\ÅZzÑŠ÷X!*ÖpŠvZK̈yÔ6,0+}ỖD
YâgÔg…zZáYâgÔV…ZzgMVƒZq-„].ZZÐZg»Y5+k,ƒäÅzz

÷XZ¤/èÃg{Z¡IY~ðh~Ïx¹ñ�ŠÌìA$ÌZyZ¡IYÆ ]Úè ÐZq-
q�ÃZq-Z%îGŒÛZgŠb)q¢ÅÓxî]ÅÔ™äÆáZŠsìXëZLZk
ŠúòÆŠÑbg»iZ]Ô™zñÎ'×Zzg„xÆK~Òy™`÷XÃŒVŠCÙZä
ÅPZV¢zg]7X

XŒÛWyÆ¦gZ%îG ÷ ]Úè eZgzy»èÃg{ŠúòāƒYâgZzgZK̈yZq-
ÐUŠ~ìX ]Úè Æ¬o°ìXŒÛWyäYâgzVÅZáVÃZK̈ã

óóÅF,Iøg}ZkŠúòÆn»°z÷á°ìXYâgzV ]ÚÜ]Ú%^ÖÓÜ LL
)zZu Âø’øg ( Âô’ø^eøè )zZu Âø³’ø^ñôg Æ¤/zƒVÆn²[õzg{~ÙÂ

z){ÅOñZ5»Sàîg6, Êø†ômÐD zZu ]øÊû†ôÎøèE (Z!*â)Zk»zZu7ì( Âö’ûføè
ZEwzZã™@*ìāŒVÜsYâgzVÆ¤/zƒVÅ„e**°Š7ÉZyÅ
ZÝzZ’ZY»¦gzZã™**ìXT§bZK̈âVÅZ’ZYZq-�h}ÐƒðìZÏ

ÐU ]Úè ÅZ’ZYZq-�h}ÐƒðXYâgzVÅZáVÃZK̈âVÅ ]Úè §bÅCÙ
æ]Ö×ä]Â×Üe^Ö’ç]h Š¶Åȩ̈wzzŠ3ðŠîìX

‰ŠvŒÛWãWc*]ÐÌèÃg{|xÅ@*GƒCìX
Ê^›†]ÖŠÛFçFlæ]Ÿ…šqÃØÖÓÜÚà]ÞËŠÓÜ]‡æ]q^

(11 )ZŸgò æÚà]ŸÞÃ^Ý]‡æ]q^
LLz„W�âVZzgi}ÃZzw!*g°xÐaZ™äzZÑìXZkä

vg}zZWpŠvg}ZzgYâgzVÆ�h}aZGXóó
2�Ûâc*:
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‰fvFà]Ö„pì×Ð]Ÿ‡æ]tÒ×`^ÚÛ^ißfk]Ÿ…šæÚà
(36 )$h4è GGE ]ÞËŠ`ÜæÚÛ^ŸmÃ×Ûçá

0*uìz{fZ]Täƒ�h}aZGXpZ{z{i}ÐZu
zZá7Š})Æ�h}(ƒVc*pŠZyÆZL)�h}(ƒVc*
ZyqzV)Æ�h}(ƒVÎtY…J-7Xóó

ÅgzÝ~Y0+ZgzVÅðZzg¿  (SCIENCE) ŒÛWyˆZzgD].h+
ÅZ’ZYTúÒ{�h}Å ]Úè]Ö³ß^Œ àqÅ|Z[!*Çµ™‚tW_ìX

ðÐƒðz{ŠvY0+ZgzVÅ§b¡0*ãÐaZ7HŠHÉZzÑ¬ZK̈y
|]WŠxmZ?xÃ0*ãÐÍ0+Sƒð{mèªÇg}ÐoHŠHQg[¬à
äÑsZK̈ãÃege0+ÎäZzgâqZK̈ãÃÓx‘‡]6,¤ÛcZK»[
ÐZy~gzbY7-™Z7i0+{zÃu¯Šc*X-VZq-ƒYIHÔ™r#ûz=Zzg
™r#i!*yZK̈ycnz�Š~Wc*XZ1Z²|]WŠxmZ?xÅðÆZ%Zi
ŒÛWy~ºt£â]6,zZgŠƒñ÷XaZöÅZ’ZðqªÆ0�Ûâc*!

]Ö„p]uŠàÒØ�oðì×Ïäæe‚œì×Ð]ŸÞŠ^áÚà
(7 )Zã{ ›nà

LLZkäCÙqÃ¹Zh§b¯c*ZzgZK̈yÅaZöèÐ
ÑzqÅXóó

èÃg{èÃð¬xÏè:¶ÉèÆÓxZbZY»Üā¶X6āZg÷áŠìX
(12 )ZÅ.ð0ëy æÖÏ‚ì×Ïß^]ŸÞŠ^áÚà‰×F×èÚà›nà

LLZzgëäZK̈yÃèÆ�CÙÐaZ�Ûâc*Xóó
{mèÆ�CÙ~0*ã5ÆZÐÍ0+JŠHTÐz{Çg}~psƒ̂
OçZg÷áŠì:X

Ê^‰jËj`Ü]aÜ]�‚ì×Ï÷̂]ÝÚàì×Ïß^]Þ^ì×ÏßF`ÜÚà›nà
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(11:12 )ZÅ{©ï WDG  O eØÂrfkæmŠí†æá O Ÿ‡h
Zy)”G+h(Ð7gāH»aZ™**ic*Š{J»xìc*z{
ƒ¼��ëäaZ™Šc*XëäZy)ZK̈âV(ÃTƒðè
Çg}ÐaZHXW\Ã>4ìXZzgt)Zk|»(èZt
ZhZgì÷Xóó
Çg}ÐZK̈yÅaZö=ÆnzZ¢š5é GGSÀZ0ì1Tg[Šk,

ä‚g~»Ñ]Ã¡°xÐaZ�ÛâŠc*ZkÆntPZVÂ7ÔZÏ§bÇg}
Ð|]WŠxmZ?x»‡̈IguðHŠHXŒVJ-āt‡̈›{zVÅ
â#ÎÄ™tÎXT~Zv¬àäZK§sÐgzbY7-Š~:X

(14 )Z°
9.è WE ì×Ð]ŸÞŠ^áÚà‘×’^ÙÒ^ÖËíù^…

LLZÏ)g[(äZK̈yÃ8}Å§b‡CèÐ¯c*Xóó
æ]ƒÎ^Ù…eÔÖ×Û×FòÓè]Þoì^ÖÐe�†]Úà‘×’^ÙÚàuÛ^

æ]ƒ]‰çmjäæÞËíkÊnäÚà…æuoÊÏÃç]Öä O ÚŠßçá
(28:29 )ZÆ O ‰Fr‚mà

LLZzgZ#vg}g[ä5ÀÐ�Ûâc*ā~PZ`ƒñÇg}
Ð�ÎÄ™t4ìÔZq-ÆaZ™äzZÑƒVÂZ#~ZÐ
7g~§b¯ŠzVZzgZk~ZK»[ÐgzbY7-ŠzVÂ?ƒ
ZkÆ‚t>{gm,ƒY**Xóó
tÆc*ZK̈yT»èÃg{!*ÑWc*]~E+™{ƒZìXZ1Z²|]WŠxm

Z?x÷XÃZ•ð7Z:Z0+Zi~0âV!*\Æ¡èÆ�CÙ{mÐ
aZ�ÛâŠc*XZg÷áŠì:

]áÚ%ØÂnŠoÂß‚]Ö×äÒÛ%Øv�Ýì×ÏäÚài†]h$ÜÎ^Ù
O ]ÖvÐÚà…eÔÊ¡iÓàÚà]ÖÛÛj†mà O ÖäÒàÊnÓçá
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(60:59 )Ww/Zy

LLGZvÆ4,Šq-‘4gö G)mZ?x(ÅVwWŠx)mZ?x(ÜìX
ÎZkäèÐ¯c*QZyÐ�Ûâc*ā)i0+{(ƒY:z{)i0+{(

ƒ‰Xt!*]vg}g[ÅY+$Ð!*ÇsìÔ?—™ä
zZßV~÷áï:ƒY**Xóó
ZIZsx»Z)¦o{ìā|]‘4gö GmZ?xÃ0!*\ÆSàîg6,

7Z:Z0+Zi~ð�Ûâc*ŠHXZÏo9LÐZ7|]WŠxmZ?xÅé
ŒÛZgŠc*ŠHìXZk|ÐtzZãƒY@*ìā|]WŠxmZ?xZq-�ÛŠzZu

!gBú
IE

»**x¤/ZòìXX»Ãð!*\:åXÃðŠzuZZK̈yc*LL³ZyZK̈yóóW\ÅSàð
Æz‰Üñ�Š:åXOçW\„CÙZ±gÐZ1Z²÷ÔgzqãZ±gÐÌZzgKã

Z±gÐÌÔZIZvzZû·»åÐ¸o{Ẁg;ìXto{LLúZòZXŠóó7
(10 É/g¬+ZzgŠvfñZsò¸o{Òy™DWñ÷:)

|]WŠxmZ?xÅSàðÆˆZ4Å½ÐZyÅizzH)
|]jZ?Z?xÃaZ�Ûâc*X6āZg÷áŠì:

æì×ÐÚß`^‡æq`^
LLZzgZÏÅ½ÐZkÅç~ÃaZHóó

|]jZ?Z?xÅðÅ¬]ŒÛWyZzg9ZqŠg$~®Š÷X
Z%9ZqŠg$~ZÚZ÷ág{¢zgìāúg]Ã÷ÐaZHŠHìX÷ág±ug$
Æ;V÷Ðúg]ÅðÆ|x~»°Z%sñ�ŠìX)~î]ÅgzÝ

(CELL) ~Š¬YñÂÐeìā|]WŠxmZ?xÅ÷c*UÆËZq-3
Ð|]jZaZƒðƒVX (CLONING) ÅÝw»gÅˆƒVZzgZkÅ³)

ZzgZo™zñÎx» (DELETION) āps™äÆnzZð™zñÎxÅ‘p
Eæ]Ö×ä]Â×Üe^Ö’ç]hæmí×ÐÚ^m�^ðD PZVê7  (DUPLICATION) ZDs
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¾]|]WŠxzjZ@Z?xŠzâVÅð¬x‡°{H,zóÐ7É0
âV!*\ÆƒðX|]WŠxmZ?xZ1Z²)ƒZK̈âVÆ!*\(Zzg|]jZm
Z?xZxZ²)ƒZK̈âVÅâV(÷XZK̈âV»zZð™zñÎxU*"$™@*ìāƒ

 ZK̈âV»!*\Zq-„åXZÏ§bƒZK̈âV»âçÃ&+gse~Z+Z}
U*"$™@*ìāƒZK̈âVÅâVZq-„¶Ô (MITOCHONDRIAL DNA) 

Æ%ÐÝâCÙ+èÃg{›ëÐl!zZ�÷X  (BIOLOGY) §»]
ŒÛWyzug$Æ.o{ðÆ',@eZgzyZzgZkÆ•»�ÛèÇ

Zzg  (APES) ìāÈgzV‰Ë˜DYâ~¿àqzZµƒäÅzzÐ1iä
¼g5+k,ƒñXZÏ (AUSTRALOPITHECUS) ZzAz“ZK̈yW7w

#-Ÿ5½ø
FGG

 (HOMO HABILIS) ~F,¹ƒðÂƒñ
4545Òø
XGEG   ³ZyúZK̈yªW7w

#-Ÿ5½ø
FGG

**òZK̈yz�Š~WñXQZkâq~ZzgF,¹Æ³~ZzA¦ñ½zZáz“
i}6,%ŠZgƒñXZ4z“ZK̈âVäF,¹ (H. ERECTUS) ZK̈yƒñZg?

™ÆŠgz$+gzñ�Š{ZK̈âVÅ̂Z(g™àX
LLZg»YZºóóÆZkWy~ŠgzÆ0{}‰‚g}{ÆZzg®.e$

**ëwZzgZÉ:÷Xt‚g}®ZzgGz2**åeJvVZzgA-VÆP•zV
ÅãCŠ6,{}‰÷XZy�Ûè{ÃV~g8-½äZzg®ŠîaZ™ä»
‚gZ»xZÒŠ6,2VÆJZ:{]äuZ�xŠc*ìXë¢ÐÈMh÷āX
Š*F,+eJvVÃZK̈ãeJ‘ŒÛZgŠc*Yg;ìz{Šg|Š*1iâV„Å‰

ZâZqÐmgnp÷�ñ�Š{1iâVÅÚic*Š{¦J9}ƒMh¸XZy
ZqŠg$Ä eJvVÆ)ZK̈ãƒäÅtŠ?ìāŒÛWylk~̧x¬Š»ÒyZzg
**‡.ÞF,Šh+ Å(ƒä» 90 fgZq)½â 60 ~|]WŠxmZ?x»Š

ÒyU*"$™@*ìāŠ*F,+ZK̈y.e$—‡#ÖZzģ~Zu¸X
ªƒñ@6Z4,&45å EJGg

(Ÿ5Ó4lç
G
GEE (CROMAGNON) TÅ)~ÞŠ]™zÂZK̈y

58



ÆxZueJ‘÷X~ (HOMO SAPIENS NEADERTHELENSIS)

ÏÏJ-V_ì²ñ�Š{ZK̈âVÅZz‰Šâ© 1800 Ð‰ÅŠâ©zÝ
ÏÏìX 1450 zÝÜs

 ÆÎZƒò•~ HOMO SAPIENS ZyZK̈ãeJvVÆ',@
ÏÏìXt 600 {0+ZyÅ!*¹ÓxZâZqÅZz‰Šâ©zÝ¡ (HOMINIDAE)

Æic*Š{x/ìTÅZz‰ (GORIALLA) Šâ©zÝZK̈yÆ£«~ÍgÞ
HOMO ÏÏìX®Zƒò•~{0+ZyÅÓxZâZqÎZñ 510 Šâ©zÝ

ÆÔŠg|Š*1iâVÅZâZq÷ZK̈âVÅ7X SAPIENS

qgz!*ÑTg~1iâVZzgZK̈âVÆâÎÜsŠâ©zÝ»ñZi:
U*"$™äÆn»°ì@*ëZyÆâÎKã ]Úè HŠHì�ËZ7].Z].Z
ñZi:HYñÔZ7Zq-„].ZZÅZzÑŠŒÛZg7  Ýlz¯z^»TZ0+ZiÐÌ

Šc*YYX7̧Éz{ZÝZqÐiZ]XÅzzÐ|]ZK̈yÃ!*¹Óx‘‡]©ā
5À6,Ì¯EqÝìÔZy~1iâVÃfgZÌ‚Ä7XZmCY~zkZÞÃzßw
™äZzgKÅ&¢AÔð®Z‡qÓxZK̈âV~%A$ZÖpÅßg]~ZL
{]Zzgâ°ZÅ|-.ç

E
GÃÒy™äÅ)©à&¢AÔ4ÛR,Ãð™äZzgZÐâ]

™äÅ  (GRIP) ™Š¶zZà"éf;-$Ô;ðVÆZù̂VÅæŠÐ¤/Ä
&¢AÔ¡~§}á]Åßg]~âVÔÇÔeÔZzgç~~×™ä»_./

z¬Š]ZzgŠvÓxkgxZÜt�°ZßZ§ZK̈âV~0*ñYD÷XÓx(,}Šâr
zZá!-)Îæ GE~„7ÉÓxYâgzV~®Š÷X:Ïgzbg!*ãÆ!*z�Šëù
âyBāZK̈yZq-³Zy¡ìZzg'X

ëÑ8-ŠIë÷āT§b³Z**]Ôm@*]Æ‚B¹Ïxã
gppÆ!*z�Šm@*]~Ñg7GYDZÏ§bZK̈yÅYâgzVÆ‚BP

»  (KINGDOM ANIMILIA) xŒVÅ¯Y6,ZÐYâgŒÛZgŠ}™¬Ý³Z**]
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Zq-ZŠãí�ÛŠŒÛZg7Šc*YYXÉt%zz„uZu½Zzg§»C›ëÅÔ™CìX®Z
 ëèIƒÅ¯Y6,7É§»C›ëÅ',F,~Æn%zzZK̈ãŠgzÈ~

Ãt7™DÉâCÙ+§»]Ãtg{Šï÷āz{ (CLASSIFICATION) 

 (KINGDOM Zzg¬Ý³Z**]  (KINGDOM PLANTA)  ¬Ým@*]
»z�Š (KINGDOM ANTHROPIA) ÆáZi~ŠZ¤/z{¬ÝZK̈6 ANIMALIA)

t™Dƒñ¬@R6,ZkÅ"3©5å GEEGEÃD¯NgìZIZsxZzgfñ·Še$
z|áÂZyÆnZk|Ãt™äZzgZkÅn™ä~ÃðZ%âú7X

jZÙ
NATIONAL GEOGRAPHIC (MAGZINE) NOVEMBER X5

 2004, "WAS DARWIN WRONG" BY DAVID

20 QUAMMIN, PAGE 

NATIONAL GEOGRAPHIC, MARCH 1998, "THE X6

R I S E  O F  L I F E  O N  E A T R H  B Y  R I C H A R D

MONASTERSKY, PAGE 58

STEPHEN A MILLER,  JOHAN P.  HARLEY,  X7

"ZOOLOGY" McGRAW HILL (FIFTH EDITION 2002),

      U.S.A, PAGE 105 

IBID X8

IBID, PAGE 122 X9

261™16¢259,267™17 ùqëzòZ0Šò¢ X10
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‚J‚w»0*Îy
‘‚mÐ‘^�Ñ(qãß-‘‚…

Z[0*Îy‚J‚w»ƒŠHì̧ñV”VÅi0+Ï~Z¤/p‚J‚wÃð
(,Z²ā7pZ#ë‚J‚wÆZk0*Îy»£¨zñZi:ZgŠ¤/ŠÅŠzu~̧ñV
Zzg”VÐ™D÷X~uÔY0*yÔÃgc*Ô5ÕîZzg¸g]‰̃´÷áï÷�
0*ÎyÆ‚Bc*ˆ~WiZŠƒñZzgZyÅª]Z0F,¹ÃŠÙ÷Â0*ÎyÅ
i1VqàÔZ_OgZzg?0+ÏÃŠN™Zk�ÆnŠ~ˆÑÅV9xYâVZzg

ÇVÅŒÛ!*EVÆMqÆŠÄÐinZzg÷}ƒYD÷āWytoZzģxZq-
zZãÃ›§]ÔZq-Š2gZÅ™)ÿZzg·Z7gppÆ!*z�ŠZK³2wJ-îÔ
”w0*ÎyÆ³£œÆ”w~ZÌJ-»x[YV7ƒm?

Wy**»xV„Zk»lgYV÷?zZãZzg³2w°ŠÅ§sgÉð™äzZà
Zq-}.ZðÎZYZLZzgÜZoāÃgh™ŠÔÅ³™Š{dS8&+-V?̧xYV

{ÑQg„ì?Zzg“J-{ÑgìÏ?Wy“J-?
ŠÄ»£xìāi0+ÏÅ‚J2Bð™heÆ!*z�ŠÌt¤xo

ŠzgZì?9ZìÔtZk!*ù]ªŠ]Ðøzxì�ZÐ7g}ZOŠZzg¢Æ‚B
³2wÅ§sÇ'×y™nXù]zwg]Ðøzxñ�Š{ªŠ]ZLfZCc*
¤/z„¢ŠZ]ÅkB~ZzƒðìÔZÐ±’YÐÃðuz»gì:̧xÅ#b
ÐXZkoZzģxÅi0+ÏÅ¸z{**iuZzgZë{~ìZ#7g~Î!™zḩxÃ;
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Zzg�ƒ™ZLqÑ]Zzg‚g}ç5]»ZiuâY,̂{¢8ZzgZLCÙnÆfZCZzg
ZÐZŠ~¢ŠZ]ÅŒÛ!*ãŠ}™Z+!*ÚÃªŠ]»ZN[™**ì�ZmÕá3CÏ

)g}ÎŠ}Xzg:CÙ§bÐ©ŠÔ=ÍZeZáZkÏÃe1Š¶ÆŠg9ìX
Šz̧òÃtZzg0*Îy

Š*~åZzgCÙŠzg~ÜsŠz„Iñ�Šg„÷Zzgª#ÖJ-g÷
ÏXZq-IZsð&Zv¬à{Ûzâ´»Ñ]äZKÂ[lkŒÛWyœ~

LLx[ZvóóÆ**xÐågZìZzgŠzu~I!*ƒÏî&LLx[ZÅk3Œé IGyóó»**xŠc*ŠHì
ZzgZk~»�ÛzæuÔ·Šz|ðZzgŠCÙØz){X÷áï÷XZkZTÞZzgZ$+~Cð6,
$¤&œ™DƒñZvg[Z+]Îg>ZÃ�Ûzy~�ÛâD÷X

LLZ}÷}Ô!ŠzIuZÖp~Z´y�ÛâŠ£āZ}ZI!*ë~
vg}qŠzV»6,*g7Zzg?÷}qŠÆ6,*g7X~vg}
qŠZy!*ëÅÈÏ7™YZzg?÷}qŠ',hÅÈÏÆn»g7

EÖ³ÓÜ�mßÓÜæÖo�màD ƒXZkn÷ZZzgvgZgZ3LZq-7ƒYX
Zzg¬̧}.Zz0+~Šz̧òÃbÅãCŠìXZÏãCŠ6,gc*„æÜÅ÷á0+Zg

qg]yƒðZzg¬̧}.Zz0+~Šz̧òÃtÅßg]~Zk�}.ZŠZŠ0*ÎyÅ
ÆZÏ}.ZðêÆ7Ã!*ã!0*Îyä�Ûâc* Ö³Ó³Ü�m³ß³ÓÜæÖo�mà ãCŠ¯Zzg

åā!LL0*ÎyÅãCŠÂZÏŠyg¿Y_¶TŠyyz*y~¬¿äZsx
Y~›yÃ<Þ[Z−+̈g~äZkz‰ÜÆæ£.Þ 1192 JwHåóóZzgQ

yzgZz6,ð~gZ`ÃZkz‰ÜÆ¬xgzZ`ZzggÌÆ_.ÑZ_*6,Œâ–åX
',RÅR@*gõLL@*gõ�Û̧óóÆ_.Zkâ~t_cñ�Šìāº[Ô�|Ô
uu)/ñy¬„ZsòÓ#Ö»zå(›ZÒîW!*Š~Æß1V6,Œ
´º=Š}ŠzZzg!*¹yz*y6,?Ó#Ö™zXÞ[Z−+̈g~ÆZk_«~
ÌŠz̧òÃØZzgªx0*ÎyÅzZãZzgŠzIu¬}.Zz0+~Å¡™sŠ3ðŠî
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ìZn‚BZ#ëœZÑ!ï OGZzg!{ðOg0*Îy|]´)ZDwòÆ[Z[W!*Š
YÔ|]‡Z+ZW·Z»bòÆ**xW\ÆèoZzg‡Z+ZWÅZK»gk,»_· 1930

YÅ@*g]ŒÛZgŠZŠÑƒgÃŠÙ÷ÂZyƒŠ*zm,Z]~z„Zq- 1940 ™D÷Zzg
k̂¦gH¤Š3ðŠêì�ZväpŠZLÔ~VÅZkIÆnåÆ
nHg™Šc*ìāIZsðaèZLŠ+ÔZK�d$zpÄÔZL•ZzgZK
ˆF,0Ì~Zq-ZµIìZ=uuÔ/ñyÔº[Ô�|ZzgXwz){Æ
›yZÒî´̧V6,ŒZq-ZµZzgWiZŠzí»”wZy»ãCŠ~hìOç
|]œZÑ!ï OGÅ¹gZ:ù]Zzg‡Z+ZWÅËZggÔdwÔ6,³xZzgzß!Z0
ªŠ]Zzg6,izgŠÑbZzgÑÅCðä:ÜsZôm,É÷á§yzÃÌ�ÖÁu6,6g
™Šc*Zzg›yZÏŠz̧òÃØÅãCŠ6,0*ÎyÆ**x6,e{zíqÝ™ä~
»x[ƒ‰X

ZkŠz̧òÃØÃZq-Šzu}iZz›ó{ÐŠBā',RÅ„Æz‰Ü
Zy´̧VÆ›âVÃ�¸g]»z÷Z¤/tCc*Y@*ā0*ÎyZk¾nÆn
¯c*Yg;ìāZk6,PyZâV»º‡ìƒÇÔZyÅZzÑŠzVÃ(,}(,}Ç}�
ÐZzgz{ŒVß^R^»!*iZg¤/x™,ÐÂz{ZLpy»Zq-¢{ÂHZLÕ»

Zq-¢{·äÆnL»g:ƒD›ÔægZkZzg'gZ»Æ›âVä’q-
0*Îy~½7gz1Ô0*Îyi0+{!*Š»È{Î™ZKY3�rðÔZK¸VZzgàzVÃ
ZLZzgZL”VÆn3¯1ÜsZzgÜsZkZy6,āÃði̧}ÂZ(ƒ˜V
Zv»‡ây**ÇƒÔŒÛWyz<LÅxZãƒÔ˜VZsxZK7g~÷áyZzgz‡gÆ‚B
uZV™9ZƒnZzg›yZLŠ+ZzgZK�d$Æ_.i0+Ï¬™ä~WiZŠ
ƒVā˜VZsò½¬xƒZzgZsòZÜtÅF,šMŠ~YñX¸¬KB_./Â
Šz̧òÃtÅgzbgzZVì!

1T§bZvÆWy~Ñ—guzg»Ñ]~VÅ9Z:ªŠ]~ô/
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™ZxgçZyZv:ÃæÜÅ«ZsòÃc*Cgc*„ÆªxÆn"C{ŒÛ!**V
Šb7,,"Vw].z4™**7,~ÔrT$)]ÆÌ%ZiÐ*g**7,ZZzgWv
zpy»Šgc*ˆg™**7,ZX‚ZÏ§b',RÆ›âVÃÌWiZŠZsògc*„0*Îy
Æ”wÃe¯äÆnŠkÑÄÐiZZ+”VÔ̧VÔúgÂVÔ�ZâVÔZzg1hðVÅ
YâVÅŒÛ!**VŠb7,,ÔÑÅVÖ–[¸VÅÇVÅŒÛ!*ãŠb7,~ZzgŠz™zh
ÐiZZ+›âVÃó]ÆÌZzgYyCZ%ZiÐ*g**7,ZXŒÛWy™*~˜ŠÆ
‚Bó]ÃZÏnÑixŒÛZgŠc*ŠHìāZq-›yÆnŠ*~:y!*gZzgzíÅ
ÃðZÌì:WwZzÑŠZzg»gz!*gÅÉZkÆ4,Šq-ƒÐic*Š{ZëZk»ZZyÔ

ZeŠ+Zeo{ZzgZvZzgZkÆgÎw~VÆŠØƒñZßw÷XÆ_.
i0+Ï¬™Æz{ZvÅgŸqÝ™nXz{ZCy!*gzí©āZKYyJ-ŒÛ!*y
™Š¶ÃZk!*]6,F,ßŠ}Çāz{ZyZßßVÃŒÛ!*y™}X6,ZkÆZZyzo{»
ŠZgzæZgìX

ZL\gzVÅÑÅVYâVÅŒÛ!**VŠ¶Zzgó]ÆZyÂ%ZiÐ
¦/g™ZK2w%ZŠÔZLzí³m,0*ÎyÅŠOC6,Šxgnpz‰Ü™zhzV�Ûi0+Zy
Â©~ÐËn}6,:gôzZÝÅ6,Y×V‰:™[ÆWU*gZzg:ZCƒ¼«
YäÆ§»ÃðZˆk!CÙn}6,Zq-”CâgÔgzÝÅZq-¡ÔW\V~Î

WöpÙÆW²ZzglV~ZEyÅŠzªœz{ZklkŠOC6,ŠxgÄgì¸
T!*g}~Z7¢åāz{ŒVZLŠ+ÔZK�d$zpÄZzgŠgìyZsò

gzZc*]Æ_.i0+Ï¬™ÃÐXp[œ™,ÐZzgZLZk}.ZŠZŠzíÃZq-
Zsò#kgc*„~eJw™¼AZgè¯Š,ÐX˜VƒÆn',Z',~ÅR6,
Z»sƒÇCÙZq-ÃZkÆãCŠ~£tqÝƒVÐƒÃz{³]ÑAÏ�Zq-
Zsò#kgc*„»{āƒCìXCÙ›yZyZßßVÆ_.i0+Ï¬™}ÇX
6,z{ZZyÑc*ìZzg�ZkÆZZyzo{ÆãCŠ~ZbZY÷Zko~ŒÛWyz<LÅ
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ÎWgizā{u”! Å xZãƒÏZzgCÙ›yuZV™̂nÇX1
WiâözZeY

ZKaZöÆŠyÐ„ţxZzgoZeYZzgWiâUVÆZq-ÑpÐ„e

~«~ƒðìXZã(,}(,}Zzggzb�Û‚9Šg9‚B]zqŠU*]Ðţx
zo¦/g~ZzgZÌJ-¦/gg„ìāŠ*ÅÃðÌ¸xZzgo÷áh+Ze¦gÌ:™nX
ZkÅzZuzztìātŠ*ÅzZuZsòÃc*Cgc*„ìZzgZiàZsxŠÔ¤!V
)·Šz»gò(ÃtË§bÌZzgLÌÍZgZ7ƒÇāZq-ZsòÃc*Cgc*„
Š*~‡ìƒZzg6,zZymñX@*gõÅÍZ„gkge6,ìā«ZsòÃc*Cgc*„
æÜÆÜsÌ¸¼ƒZXZkgc*„ÃSäÆnÌŠ7VäCÙw/Wiâc*Ô"
C{‚i/ƒNÔpŠ}.ZÆgÎw~VÆÜsCÙNZZEwHŠHÑŠzx|]
/ÃgztZWgèZvÅÃYxÞŠ]âl™**7,ZXZyÆÌ̂tŸÈ:ƒZÉ
|]¢ygèZvÅzZgèZvÅÃÌÞŠ]Æ%ZiÐ*g**7,ZQ‚¢™[

zš7Wc*TÆZ•ðŠtZW,Z]ÐtIW`J-ÖgZ70*mZkƒÆ
úŠÔ¤!VÅ‚i/Zzgg6ŠzZ*V‰ZzgZ[¸öZk5Ãc*Cgc*„
0*ÎyÆ‚B|Yg;ìZsxŠÔ¤!VÆZy0*Îy#³µ1VÃgzÑ

Ñä~ãCŠ~™ŠZgåZ0+gÆZyŠ7V»g;ìÎŒÛWyˆÅZ˜b~
LLooóó¹ŠHì�ZKpZ÷]ÑÔfZCÔ4CZzg¤/z„¢ŠZ]ÔŠ*ÅwmZzg
Pgzi{ZMZgzZ(gÅƒk~ŠÔ»W!!»g0™ozIÅÃc*CãCŠzVÃÅî
™Dgì÷Zzg™gì÷X

Zy**»ƒäzZàWiâUVZzgZeîV»W¸i!*ã!0*Îy‡Z+ZW·Z»b
Å"z‰Üñ]ÐƒZTÆ!*g}~¬xìwtìāZ7LHŠHXŒVÌ

gc*„æÜzZà@*gõŠCÙZðˆZzg‡Z+ZWÆ¼²āÆẐyÆà‚¶‡Z+I
1‰ÜZ{yÃ*!¬x~Íàâg™L™Šc*ŠHXZyŠz‡Z++ÆˆoÃ9Ô4
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Zzg¢oªŠ]x:Wm,zzÐ:Üs0*ÎyÅ0*ÎV»gcZq-Zsò#k
çÑ{Æ�ÛzrÅ§s‡ì:g{eÉP!*ZW,yZâV6,Œ¤ÙWiâîVÃoÆ

ZMZg6,ï™ä»ñµïŠHXZk$+ëoÆ¸z{yZä÷X»Ë:Ë
§bZW,{Åçgz™+6,ÌìÔÎwçgz™+6,ÌÔ(„6,Ô±ÅzwÄ6,Ì

Zy»ºìZzgŠzu}ZëZŠZgzV6,ÌX¸zzìāZk¾d$oÅi0+ÏÆ‚J
îs‚wzgŠ~7lW%e$Æ´z{Zôm,Ågh~ƒðzgZV$ 32 ‚ßV~Ð

Y�ŠZg¡ÔZf÷á„Ô¢Š6,„(+ZyÔ™ŠZgÆdZy»Dg°DÆ¼ßvZzg
ÎŠpgÙgÌ0*ÎyÆ9Šg9dZâVZzgZeîVÆf)ŠZg÷ZkoÆ

Y~ 1958 ‚BZq-…rîã‚iltÌƒðātÚŠHg{‚wJ-"WMg;Zzg
åâḡÑYÅ2+gƒ™ZK³2wÅ´ZzgZÏzgŠ~7lW%e$ÆË~Zk
oÃZKi0+ÏÆZkx‚¢ÐŠzegƒ**7,ZZ#ZÐŠz•}™Šc*ŠHXWiâUV»
ŸYg~g;ZzgZq-Ézik,ZWZb6,z¤/ZxÑzq™äÅ0*ŠZl~zgŠ~7l

W%e$Æ;ðVḾmJŠc*ŠHZzgQZ#ZkzgŠ~7lW%Å̧ò)]YÏZzg
ZkäzíŠ7VÆZ÷ágzV6,**WÐZïg™Šc*ÂZk»pg{ŠvZë±̀ºV

Éc~n{™Šc*ŠHQZq-ZzgÉzik,ZWÃŠ7VÅpZ÷]Æ',@Zb
Š}Æ™Æ0*ÎyÆŠÃqÃ**‡.Þh¯äÅLLøqóóÅwZÆîg6,Zq-Zzg
ZL„zgŠ~7lW%Æ;ðVo$+g™Æ°zmÅi0+Ï¦/Zgä6,6g™Šc*ŠHZzg
ZkÃc*C�ÅãCŠ,$zg™äÔZkÅa,Å?™äÔZkÆŠÃqÃ$zg

™äÔZkÆZsòÃc*C•Ã*™Ægz×ìàÆ$+á~ZsxŠÔ
¤!VÆZLÑŠ+�°ÂxÃ’gó”gs™zZäZsòÃc*CÂx½Ã$+%Ô
_./˜ŠÃ»™äÔ̧òZŠZgzVÅÂhYhÔ7g~̧xÃZq-Îcªö)Æ�"
gziÇg~ÔµðÔÑ‡â+MÔðz’Ô0*ãðz@¡¬]»)¡CdZyaZ™ÆZzg
úZxÃÔ{mîg6,˜ŠÅgzbÐu÷ágD©úZxÃZK„¯`Ð±Z™̄`ZzgúZxÆ

66



ŠgxyÐ]ÅZq-UaZ™äÆnZsxŠ7Väñ�Š{ÓäÈznÆ
fg)ZLz{¹Ð**0*uZ@ZsqÝ™n÷c*qÝ™äÆŒÛd$÷j
ÃðVwZkoÅ‚J‚!@*gõ~7QXQñ�Š{zgŠ~7lW%e$ÆZL
ŠúîVÆ',@òZ3YV¢ìXZb6,z¤/Zx$zlqª~ìXøgZZb‹z
Z§~Åi0+Ï¦/Zgä6,6gìÔÓxuu,)ôp÷ÔŠZ½îg6,Î!™zhúZxpŠÃ
)ôpB÷XnZzgZ%MTÆëŠz„Zzg�Û.$ÑíZ�Š~ƒäÆiø!*ë
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