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äLLaÅi!*yZzgÎaóóZzgZ**"2.ç HGEMVäQ]6,ñZŠ�ÛZë™ÆZkÂ[Å
Z÷á®)Ãe¯c*ÔëZyÓxpZ&z|Z]ÆZ•ð‡g÷X
Wy~ë�B&Ó½5»4è FEYHEÔÎð**gkÔgB¢5Òè

E
GEÔâ¡gZ',FÔ-Y4,Ô;|!1¹Õä GgyÔ

e+âgáZzg‹~z&45¾æ G
H

G»]tZŠZ™**eT÷MVä6,zsgi+8-Zzg}Zñg
uZ�xŠ�Zzg$Ó4-öGEÐZ&Óå EHiMVäÂ[Æuzgt»em,Zí»gHX

6 5

3

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



................................................................. ÃZ#-ê
EH}*]

.............................................................. âŠ}Å@Ï?

................................................................. âŠ}ÅZ•

...................................................................... ÑŒZzgìw6,4

.................................................................... ZßwÑŒ

........................................... cz†®ñ̈çÎI~

................................................................
_543ï EEGGZzgZ·t

.......................................................................... }4,x

.................................................................. ZÞ,œ~

......................................................... H7Íðeì?

............................... Ñi)ZzgqŠXÆ!*g}~¬ÅgZñ

............................................................... ƒe$ZzgZ_Og

............................................................ âg±n.çExZzgMiZŠ~

............................................................................. ÃtZŸs

.................................................................... z‰ÜHì?

................................................................... z‰ÜZzg,

.................................................................... EHZzg¬

......................................................................... ZŸs

.............................................................. ¬xÃtZŸs

............................................................ ZâÆ!*bgº

.................................................................. z‰ÜÅeö

................................................................. Xi7ƒZ

.......................................................... ìw6,*:Âí]

........................................................ åZzgZmLMI~

............................................................... z‰ÜZzg1Ë.çHE}

.................................................................. lZgZzg£g

...................................................... �µ»Šzg~].zw

................................................................... ˆg~%Zi

........................................................... **xCZzg)**xC

...................................................................... ÀZzgbz

.................................................... ë{‚|#zZáZ	x

.......................................................... Zz[»‚ÓC¿

................................................ ¡+»Z·tZzg!*ëZ‡x

..................................................................... µZzgt

.................................................................. �CÙ~Z$i¨é EIGt

.................................................................... #³̈

......................................................................... ÔÅÔ

............................................................ uâñÅ].1]

.................................................................... gŠyZzg].1]

............................................................... ªkxHì

.................................................. HyÎO2Cì?

........................................................ ‡âyÙ|#ÅuzŠ

................................................... yZzgik,,�CÙ~Š*

....................................................................... ].h+y

................................................................... âFzZzw

zŠzx
................................................................... iâyÔkyZzgw•
........................................................... ¢]~Zz[
.................................................................. Ø,c*fgZ]

8 7

4

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



............................................................ ZgM]Å].1]

..................................................................... z&¿.ç G
YE»Ãt

.......................................................... P"5½3ð HGHãHì?

................................................... NhzVÅðZzgi²á

.................................................................. ik,i}úZï

.................................................................. i0+Ï»M¸iùƒZ?

................................................................ Zz6,+ZzgZx

........................................................ i0+Ï»M¸iùƒZ?

................................................. §]»Zz[M�Û+M¸i

........................................................ §]ÅZ’ZðZDw

.............................................. Mð@*;ZzgÒZ‚ÛZö±

................................................. ‰~Ç»i',Š„�Ûzr

................................................................. 7Š}ZzgYâg

.................................................................. (,~**aŠHV

............................................................. Î�gzV»ŠzgÇ

....................................................... Î�gYV**aƒ‰?

.............................................................. ƒCŠc¤/Š

............................................................ µâqZK̈yÅZz!Mæ

.............................................................. ZK̈y»Zz!À

............................................................ ZziZg‚i~»™ŠZg

................................................................... çÑĈ
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ZĪ7÷XZyÅi0+7V»Zq-Zq-œÎZŅ̃ZòÎœ’q-ZzgZz[Å

YÅŠ;ðÆZzZb~†! 1930 yzú~ÜsƒZìX»%i+Á¤/Z.$ä
Z�Ûi~âgË’q-~ËqZ(gÅZzg%DŠxJ-Zk’q-ÅyzF,¹Æ

‚wÆ²á~ZrVäZKZyl’k,zVÆfg) 80 nu¤/xgìX½ã
âg¾ZixÃ5Ð5=%]Ð=c*ZzgëgHìZzgŠzg].h+Æ»çVZzgZ•ð
Âczn~ÎcxÅ‚³Zzg@*g]¢zg]ÃU*"$HìX»%i+Á¤/Z.$

zZu¿¸āMVäâgËZÚDÅyÆa’áZzguâtŠZgZ:ƒÆ
Üs’rV~Zzg�`Ãps™äÅ].z4~.e$"®~Ð%œ/~™ŠZg
ZŠZHZzgZ•ð**)°qÑ]~Zãîs²āÐñ4,xZzgZz!ÎcxÆ6,_
Ã—g3X

ÐZkZz!].z4~',Z',Æ Š;ÇVÐiZZ+²á 5 »%i+Z›zeiÌ
Ñq-÷MVäŠ*½~Îœp~~ẑs¸ÂVÅyzF,šM~
úc*V™ŠZguZ�xŠc*ìX»%i+Z›ä�i!*yzÒyÅ"C{pçVZzg”
&6VÆâ´÷ZkÓx²á~ZK’k,zVÆfg)Zzgiîg6,Ìâg¾
ZixÆÃc*]»@*g]ZzgczèÚø~½7gŠÃq™DƒñZÚDÎœ
Zz[Å½7gz»ªZzggÉðÅìX

ZyŠzâVZz!»g.VZzgŠZ›gzVÅtÂ[ZkŠzgÅZq-ZëŠ*zm,ì�
:ÜsuâtŠZg~ÂxÅÎcxÆÜs‚%ZY»g»ìÂh�Z[ŠîìÉ
ÎœZz[Å].z4~ẑsâ�ZâVÔ(„ŠZâVÔŠZ›gzVZzg(Ï

6,WÉû}ÃËèI̀xc*kH{ÐÌic*Š{',ZŒŠHìXic*Š{F,W»ŠZ],{
Zq-Zf÷á„ZzgŠzu~Zf÷á„Æ!*b×zVJ-özŠg;ìXXÅuZzg

µ/È~»Zq-„£gåOç!*N!*izÆŠZ›gzVZzgÃtŠZâV»‚%ZY
6,Z"}ÐOW,Zzg%ú[ƒ****¦/k,åXZÏZW,Zzgg−)Æ�z{ÎcxZzg
ñ4,xÐŠSnŠZgÉ@*T$ƒ‰Zzgµ/ÈuÅOñ!*iZg~uÅ

ZÃŠe$Ãt™äÑÉZkÆ+0‰X
âg±n.çExÆÜs‚%ZY6,Z"}ÅiŠ~¡ÎcxÅ�Y‚b„
7MðÓx‚&4h4è

JE
GMð÷XZ#ÌË�ÛÎŠ{ZzgZi»ggCÂxÃDŠ¶c*P

îg6,i0+{gppÅÃÒÅYCìÂZkÆ�ZiZ•ðgóZzg"ƒŠ{̂Z(g™
YD÷X)‚³�Zi7™äzZátÈwYD÷āuâtŠZg~ÂxÅZK
F,¹Ì‚³ZXŠZ]Zzg&]»³¶XZkä&Î‚wÐiZZ+²á~
fgZùaZzZgZzg�`ÃµF,¹Š~pz{Š*ÆÜsZq-äð{6,„º)
mXZ#āŠ?t7ÅYCìāÎcx,‚wÆ²ā~ÜsZq-o~
**»xƒŠHìX

âgšxÆÜs‚%ZYfgZùZšrÔuâtIŠZ›gzVZzgu»g~6,zWzV
»ÓxF,ØgÑZ/ZyÆZLÂxÅ‹v~ÑlÃÖäÅÃÒìZzgZ‚u

|tìāZkÑLZzgP6,Z"}ÆÜsÃðÃc*CZzg!'×ZØ©
¬x6,7Mg„�ZÝ|zZã™nZzgCñc*7iāZ¤/ÎcxÅzÃ]zZµ
ƒ_ìÂQZkÆ#5Zã6,.yYV÷?

ZkÎZw»-ZzgæÜ�Z[ZkÂ[~ñ�ŠìXik,ÃÂ[Š-Zg',Þ
ÆIUÆˆÅ‚%ZY»gÆÜsªk̂Zzg‚³�Z[7™CìX
âg¾ZixÆÃc*]6,FFtÂ[‚bÆ½ãÓx‡VÆjZáÐâg¾
ZixZzg‚³ÎcxÆÃc*]ÃŠg„U*"$™CìZzg‚bÆ‚BuâtŠZg~
ÆŠZ›gzVÅic*ŠCZzg.V»½7g‚³�Z[�ÛZë™CìZk~

+CÒ3þ
GE

GL»Ñ]
Ðá™�YZg»YJ-ÆÓxúZïZzgø»]»âgËÃ̀ÐY,̂{1ŠHìXt
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FFƒZzg-V@*gõ~«!*gÇZK̈yÀá�™ïZgnÃ›ÔpÙÔMÎŠÏZzg
Y~ZKÂ[ 1936 p¥à»‘Zg{¯Š}XZ,�`Å°pCyR,Z$hÀö

H
ä

Zz[Ð¼Zg~Ô~¼ZyZÖp~Å¶āLLÎcx'Z¤/Zk**xÆ¼çã
÷Âz{ÑÓÐ0*uZK̈ãgºÔŠZzg‚ilÆ%Šz4Zzg¢ŠZ]ÐÞZ›
Æ÷þþXþþóó

ZK̈ãg¤VÔŠz4Zzg›»¸ñçqZkÂ[»Ñ*yì�âgË
Ãc*]Å’q-Æ^~Zq-Zë÷éÅwgBbìXâg±n.çExÆãCŠ~
Ãc*]ÆZ¬Š{Æ´z{ZkÂ[~].h+‚bÔ�`Æ»çVZzgZK̈ã
¢zgc*]ÅÂßZzg=ôÌQìZzg�Yp~Å].z4Ã̂kÃc*CZ‚kÌ
�ÛZëÅˆìXt¢ÌZkÂ[Æ,]ÐZ½@*ìāZK̈yÅ�]»z‰Ü
Z[ic*Š{Šzg7ZzgZå,œ~Š*ÆÎœwÅâh+U*"$ƒÏXÎcxÅ
@*g]Š*zm,Z]~ZkÂ[Åz„ZÌì�âg¾ÔZxÔšZzgR,Z$hÀö

H
Å

&]ÃqÝìZzgZÐ£xÌz„qÝƒÇX
Ñw{y

YÔÑƒg 2012 †g~

»g.VÆaZq-ZëÃc*CÏgÌìXZkÂ[~ÒyÅˆœZÐË
ÌÃ̀Æ(Ï»gÁÃ"C{ÅgZzg(Ï™1ú»ZŠgZuŠ}$Ë÷XZk

|ÐÂËÌÃ̀»(Ï»gÁMÇ{ìāM`Š*ÆCÙê~�YdZy
”]Z(g™[ìZzguâtŠZg~ÂxÅ**»òÔ**Z‹Zzgfª7g~Š*Æœ
íV6,ic*Š{Ðic*Š{zZãZzgÈVƒ_ìXZkÂxÆ�xZy6oxV
Æ”wÆa7g~ZK̈+MÃ¾"$Ô"gziÇg~ÔFg~Ô˜ªÔ̀ZìÔŠc
¤/Š~Ôpygm,~Zzg**‡.ÞZŠZŒÛçVÆ1úÅgÎZðÆ3~Š‡gì÷
uâtŠZg~ÂxÆaZ™Š{tqÑ]mm™Ëµp~ÃMzZiŠ}gì÷Zzg
Z˜´~�YZz[»W¸iƒ[ìXæ¾z«Ðá™-g\ÔZ%MZzg

gzkJ-œ¿¡xZâVÆÜs‘ÐêLŒz]—™[ìXFY',W%ìV»
YÆ¬@çÙdZyÆ 2008 {Øƒ[ìZzgFxZâVÆª°igì÷X

ˆuâtŠZg~ÅÅ?|Zq-%ûQÈVƒ_ìXËVÔâ1CZŠZgzVZzg
ØVÆˆtdZygc*2VÃŠ-ZD™g;ìXF,¹c*CuâtŠZgZ:̃´~Ì
œíVÃ¾"$ZzgÛziÇg~~Š̂Yg;ìÔTÆÜs'×ZØZ½g„ì

Zzg4C“Zq-%ûQ!ƒg„ìXZ,qÑ]~%ËÃc*]ÅY+$
gDy~!~ÐZŸ†ƒg;ìZzgßvZL)bÆiÆnZ4‚³

Xt|ÌŠ*½Æœ¿66,ÈVƒC Ãc*]ÅY+$g�q™gì÷
Yg„ìāZk™ïZgnÐ"gziÇg~ÔFg~ÔÈuZzg˜ª»{ØÎœ
Zz[Æ%e7ZzgM`Æ¬@�`~Š*ÆËZq-Ìo~Îœ
Zz[MñÇÂŠ*ÆŠv”V~ZÐÌÐgz1Å¤‰ÜZzg&¢A:
‚%Z`Æ0*kì:uâtŠZggc*2VÆ0*kZzg:„ãCŠ6,2V~Zâfì
āz{úZxÆ(,_ƒñîÃyÃgzuÃXZkZz[ÐZK̈+MZKZkcZ`
J-V$Ëì˜VZ¡w»Ãðz�Š„:gìXCÙnÅZzõ<Zzg°xÂZiy»
{ØƒYñXZq-*ZK̈ãçÑ{ÀáTÅ;]ÔÎaÔgzbÔgzbZzg
ZˆkZÐZŠ~ÈI~ÅOñZ½¦#bZzgœāZK̈ãŠgzVÅMÒg~6,
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zZátU*"$™äÆaāÎcx**»xƒ[ìÔ"�z̃‚bZEw~Ñ
gì÷XŸîg6,z{Óx¦gZ]Îâg¾ZzgZxä7HZzgẐiZVšÔ
R,Z$hÀö
H

ZzggziZ)vä�ÛzrŠc*Ôåîg6,ZK‚ÄÅ`÷X@*ëNgY,̂{he
ÐØ¸ìā**x.ŠMiZŠr~Åu&+Z]pŠdZy»DgìZzgQîg6,
F,¹c*C̃´~Šz™zhäÑÄZK̈yƒ~"gziÇg~»Dg÷TÆ:L
Zq-7g~±Åy~&&Ÿùƒg„÷Xf!�`:ÜsçÙÔ(ÏZzg
�Yîg6,ÉZÜ¹ZzgpDZ±gÐÌpŠÃZq-È‹~0*@*ìX6Õx»{ØÔ
TÅ−Íðâg±mh4ðHVäFŠ;ÇV¬™Š~¶ÔZk|Ã7ÖYā
�,œ~ÆMy~‚}~uâtŠZgZ:Âx¬@R6,”h+dZy»DgìX
uâtÅÕqV»g™äzZáwÐ¹p‚ÛŠ{÷ZzgZy~ñ�Š×
ZZyŠZgßvtÎagì÷āƒYì1hJâg¾Šg„„HƒX

eìÃðâg±n.çExÆ¦gZ]Ãt™@*ƒc*ZyÅF,Šh+™@*ƒpZk|
ÐZïge7āZkäŠ*6,i',Š„ZW,Z]%A$G÷XñêF̂‘Ð
á™M`J-âg±n.çExä:Üs(„ÆyZy~ÉZK̈ã„6,ÌZq-ê
Á¬ïÆîg6,»xHìXZkÆ#5ÌZÐZq-M̀¸iK6,6g¸Zzg
ñ�Š{ßg]qwÐsÃZk!*]ÐZ%s7ƒYāZÆ',Zz[äŠ*
Å@*gõÆŠJg}»gcñhŠc*åX®Zñ�Š{ŠzgÆZ•ðãCŠ~bCÙÃKÅ
pZégppzZáËÌ¿Æaâg±n.çExÆÃc*]ÃZh§bY'Zq-Ñiò
ÑoìX

Zx»™ŠZg
Y~ZxÃ̄]ƒñ7g}Î‚wƒ`÷Xtz{¿ìT 1995 Z~

äâg¾Æ‚Bï™¡]ÔçÑ}ZzgZK̈ãZg»YÃK»Zq-!*Ç*Ã̀7
HXâgË„ÅF,zózF,¹~ZxÆ™ŠZgÆ‚BLÌåZ»s7HŠHX
ZkÅ¼zztÌìāâg¾Üf�z,,Æ£«~ZkÆ»%i+Zzg

'»7Â
LL-g\6,È]rÑg;ìóó

)ñêF̂‘(

âguI+äZq-!*gèZt™Dƒñ¹åā÷~ñ]ÅZ¯ZƒVÃ(,J
mJ™7HŠHìXt|!*ÇzZãìā½ã¦/Z̧q-Î�k',ÎVÐ
CÙ',kâg±n.çExÃMrãŒÛZgŠc*Yg;ìXpË**‡.ÞzŸs#zzÐZkÅ̧]
',ŒÛZgìT»4+o]t|ìāZk6,GYäzZáç:ÜsYg~
÷ÉZyÅ®ZŠZzgÒÅ”]~ZŸ†ƒ@*ŠHìXZ¤/âg±n.çExzZª)ZëZzg
{g`ZicìÂZk»f™™äÅÌH¢zg]ì?|tìāâg±n.çExÅ
$+Í×V™äzZßVÃZÌJ-z„6,Z**È]p‚ÛŠ{™g;ìXZ7tZˆk"u
GƒñìāTÂx»z{ŠÃq™gì÷z{”h+)]Zzg**‡.Þi§ŠZ]»
DgìZzgÎcxÅM%Z:Zzg*”{ÕàÆZ%ZxÐ¹ãZ!x5+k,7ƒ̂X

¦/¸¼',ÎVÐªŠ-Zg',ÞÆ{8ÆˆÐÃc*CR6,âg±n.çEx
ÆÜsSîZzgÎcxÆ¦gÆÜsÀ˜Z,�Z!çƒgì÷XÅZk
Ð«ÃðVw7QX�ÛZ1¯Ãc*âÂZkuJ-`ŠHāZkäLL@*gõÆ»
ƒäóó»Šúò™Šc*Xp@*gõZq-_./ZÙxÆ‚BgzZVŠzZVìXñ�Š{gzÏ
Âx6É4iï EHÇÐÌ(,|™(z{Zzg$+̂ìX‚—Îe$-2~LLMiZŠr~
ÅZ&q]óóÆ**x6,GYäzZáZŠZâ]äz;VÅaZzZg~¸ÂVÔ‚b
Zzg×ÃZ,eä6,n{HìÍc*Ë¹(,~kB~“ƒ̂ƒX

ZkÆ!*z�Š'c*÷áh+ZkÅzzÐuâtŠZgZ:ÂxÅpçV»Šx½ä
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Æ!*g}~gZñiãÆaCÙih+–pŠÃMiZŠ¦g™@*ìXñ�Š{Â[âgË
�ÆãCŠ~¦gZ]ÃzZã™äÅZq-ÃÒìZzg‚B„‚B].h+Šzg~
‚bZzg�ÐZkÆmÃzZã™**°ŠìXøgZZgZŠ{âg±n.çExÆ&ãCŠ~
”V6,Œ�¢~Â[™»ìX~ZzwâgË,)].1CâŠe$(Šzì
@*g]âŠe$ZzgÎìâgËu)Šgœ»Ãt(÷áï÷X

Z’Z~øgZìwåā�Å@*gõÃZq-{Æîg6,ZkÂ[~÷áï™
Šc*Yñ1Â[ÅîZªÆ7ÃëäZkÅe{Â[Å̂~Z÷á®)»

êHìXëâgË�ª].1CâŠe$ÆY,̂}ÐM¸i™D÷XtãCŠ~
!*]ìYètâgË§iY»gìX@*g]âŠe$Zk§i»g»ZK̈ãçÑ}Å
›zúÆ_·6,Z:tìXŠgœ»ÃtZÏ§i»g»u6,Z:tìX
].1CâŠe$ÃŒ%âg±n.çExÅ™1ú**eìX

].1]ÅCð»îo]¡]&+Z]pŠìX‚b»_·Óx/âg¾Zzg
ZxÅÂz»%œ/g;XZx»ZgZŠ{åā].1CâŠe$Zzg‚bÆ!*ëmÆ
!*g}~YìÂ[‘1âg¾Åñ]ÆL̂LuâtLLÅŠzu~ZzgŠ~¢å

™ä»1úÌZx6,My7,ZZzgtÂ[è:YmXZkÅÂ[LL¡]Å
Y~Y™÷áùƒeXZK**Óx̂~ÌtzŠ{âgË 1925 ].1]óó»zŠ{}

�Æ_¬Æe~¹çzyU*"$ƒZìZzg‚bÆ%œ/~)bÃ
÷Zð~ŠÚÆa.e$ÆìX

ñ�Š{Â[Ã™Æe~…�)bŠg7¸Zy~ÐZq-t
ãCŠ~|Ì¶āZÒßÍV»âg±n.çExÅãCŠ~’k,zVÆ!*g}~DU*â~
âÎ»ìXª”‹ð!*ÂV6,ŒìXt!*]‡.ÞZ\kìYèâg±n.çExÃ

K»zZu§itìāâg¾ÔZxÔšZzgR,Z$hÀö
H

ÅèÂ1V»_·HYñX
XÂ1V~ZyÆjZáÐ!*]ÅYCìZÒ"»gƒC÷XjZ!¼Z,ƒ@*
ìāLLŠgZÝâg¾tIeLìāóóz){z){X®ZëäêHìā�¼ZrV
ä¹ìZÐ�V»ÂV–YñZka(,~®ZŠ~ZyÆjZ!Y]�{á

i0+Ï½ÆŠz„Zx»™ŠZg¼Š!*Š!*‚g;XZk~¼ZxÅZKŸe»Ì
Š4åTÅzzÐZkäåâg¾ÅÑÃúc*VgppZzgZL™ŠZgÃ)úc*V

™Æ7™äÅÃÒÅXYèZxZLaÃðc*ŠÇg7Ź**eLåZka
6,«g~1 Beachy Head Zkäz¤ÅāZkÃ°Šc*YñZzgZkÅgZÄÃ

Šc*YñXâg¾Å§bz{Ì,6,4Æo}ÃJ**I™@*åXz{ìÑ]Å
^~Zq-Z+c*ŠÇgghY**eLåXÃãCŠ¯™ÎœçÑ}ÅðÆ
a].z4ÅYnX

¹ÐßvZk|Ð**zZ�÷āâg±n.çEx»ŠZ],{(„Zzgu
Ð¹MÐJ-;ƒZìXâg±n.çExÅgzbŠgZÝ].1CâŠe$»,ìX
$+¬ÐZKÂ[LLuâtóó6,"�œ̃ÅzzÐâg¾Zkñçq6,½7g§j

The German Zzg The Holy Family Ð:Ée6āZk»ZgZŠ{åXZ¤/ë
ÜZë1Z’ZðâÎÅ&]X»ÑZq-6�ÃÀŠbåZzg Ideology

LLuâtóóÅ&¢zVÃ�uÆºmŠZ],}~].1C§i»gÆ̂k
Z:t»Zd%:÷ÔZµ™Š,ÂâgË�6,ƒäzZÑic*Š{F,»xZxäHìX

ZAe-CÙ8-Ô¡]Å].1]Zzg®zv �ÃðÌ].1CâŠe$Ã'eLìZÐ
Ãîîg6,KÐZ’Z™ãecX Ag!*c
Zk¿Å‘:’k,,¾uJ-z‰ÜÅãK6,7g~ZF,~÷TÃ%}Î
‚w¦/g`÷?tñ�Š{Â[»M̀¸iìXZx].1]Å°p-V™@*ì
āLLt¡]ÔçÑ}ZzgZK̈ã„ÆZ•ðÀò̧Z2w•÷XóóSî¡]
Å].1]~ZkäZLŠzgÆ].h+F,+‚³DÆ_¬ÅãCŠ6,U*"$H
āLLMy~‹Ø~¡]].1CZßßVÆ�»x™CìXóóñ�Š{Â[»t
Šúòìā�,œ~~ƒäzZà‚bÅZëF,+Šgc*©ZkÅ¤&™C
÷X

ªZyÁ!*]âg±n.çEx6,ç7ÉZkÆ$+pZƒVÅåÑdìXZ¤/p
t!*]ÎcÌ7Y$ËāZq-ñR,$»45ëGEZk»xÃ¼%z{»x™Yì1âg±n.çEx
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zZzw

Š?Zzg°xŠ? -1

Reason and Unreason

¬gs
ëZq-÷~@*g]p~ÆŠzg~g{gì÷Xe:‚!"VwF,¹Æ
ˆr~ÅuZLZ�xÃVg„ìXZ’Z~uâtŠZg~ä!*zDZL
zX:̀ZìÆÔaZzZg~¸ÂVÃ�ÛzrŠ}™çÑ}ÆaZq-6ÂxÅ
ãCŠ,�ÛZëXX«kBxZzggzÏZz[äuâtŠZgZ:ÂxÆ@*g]™ŠZg
Æ!*g}~zZãZ÷ág{Š}Šc*åXaZzZg~̧ÂVÃ�ÛzrŠ¶zZáÂxÅOñ

YJ-»Šzgf[ 1973 YÐ 1948 tçÙZzg�YF,¹ÅgZ{~(,~g»z^0ŠHX
~F,¹ÆŠzgÅ5ð»M¸iŠ3ðŠêåqÑèZkǢZZ+¡PF,¹c*C̃´
J-özŠ¸XZK̈ãM!*Š~»Šzäðz�Š~Š*~ñ�ŠåÔ¾"$Ô"gziÇg~

YÆ**x.ŠLL%Æ 1973-74 Zzg"nZ¡w»DgåXuâtŠZg~»tŠzg
dZyóóÆ‚B»ƒŠHXA$ÐtÂxŠzu~kBxÆˆzZáŠzgÜF,¹Zzg
gziÇgÆ£gÃŠz!*g{70*eX

ÃðÌ�YÂxZ#îîg6,izZw5+k,ƒ@*ìÂZk»ZÖgpD¤/Zz^Å
^~ƒ@*ìXt"Ñg§hVÐFƒ@*ìX{mîg6,ŠZ›g6~

wÆ!*g}~"ìMzg¦r’YCìXz{ßv�ÀJ-ZK̈ãF,¹
ZzgZg»ÆDƒäÆ!*g}~(,}ZOŠÐ!*]™D¸Z7Z[Üs
Z0+ƒZZzg)Dßg]qwÃMCìX�,œ~Šz¬@lVZzgZyÆŠgxã

îsÌ÷ZkÂ[~÷áï÷@*āZyÆìÑ]J-‡g~Å',Z{gZ„g‚ð
eƒnZzg¼ZkaÌāßÍVÃZyÅÂ1VÆ_¬Æa’q-Š~Y
nXZkzzÐtÂ[_·ÆaZâM‚yÂ7ìpZ(™**øg~ŠZª
~¢zg~åXZÏ§bëäZ,!{3¨4è

EE
GEÆZ̧ZwÌ÷áïG÷XÐ…

Z%sìXøg}7ÃtZßwåā#5ÃpŠZK!*]ì»ñµŠbå4
ƒ@*ìX

Y1995 ßyÔJ#
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Š!*îÆ�[ÑzqƒYD÷X
uâtŠZg~»ÀÌZq-Z(„Šzg~ƒZåZ#Y�ŠZg~ÂxÅD’Ð
ËZgƒ™-g\Zq-xpDZzggzqã‰h+ÆŠzg~ŠZ4ƒZXZL@*g]Z¸gÆ
Šzg~1gjzZi~äZq-F,¹IZ:™ŠZgZŠZHX:ÜsaZzZg~¸ÂVÅF,¹~
TÆË~ZK̈yÃ¡]6,Š,kqÝƒðÉZkä‚bÔpÄZzgDÅ
uzŠÃÌzÝŠ~XßêÔâ¡Z#-CÒð GEEÔC**gezÔŠzCÙgÔ"5½è EGEỐ45Îæ GFÔ̄Ò5Ò3ð GGZzg"Ñg
Šzu}ßvMVäZkgZ56,‚bZzgpÄÃMÐ(,Jc*�gZ3’q-Z&b
ZzgLL¶K>U*6óóäÅÑåX¾qwZ,Zz!ZŠzZg:ÂpŠlŠMD÷Zzg:„M‚ã

].h+ÅGÆ‚BÔi0+{Å%Š{Æ‚BZzgw ---- ÐXF,¹Å7].z4ì
ÅâèÆ‚BX

¬ZOÔ;CÔZÖZzgẐiZV�ÛZ÷~1gjzZi~ÆZ¸gÐ×Ô‚b
Zzg.y[ÃZ(�Ûzr5TÅVwÜsŠ*-**y)Z4(„7™YìX
{mîg6,Z,̃´~˜V,ð,ZzgZVgz,œ~~1gjzZZz[»x[
ƒñz;V"5»45ë GGEGZzgaZzZg~̧ÂVÅF,¹Æ÷á:tK:‚bZzg„~ÌF,¹ƒð
TälaÅÃc*C!*ÑŠ4ÅãCŠzVÃ$zg™Šc*X

�ÛZ÷Ô1gjzZZz[Æ(Ï1»¯òo˜V1gjzZi~äŠ?Æ
Å**‡.Þh (Bastille) Y»Zz[',0*HXZkä!*]45ÿ

G
G 1789-93 }}Ò

Š-Zg,¤/ZäÐ¬%ŠzVZzgúgÂVÆf~VÐèI®ZÑNŠ~Å:Ã
MäzZà1Zâ„¢oŠ-Zg,¤/ZNX�ÛZú1gjzZi~»Zz[ZK�ZV/~
~ÒIZzgÑè<ØåXp™r#YGZŠßÍVäZMZg6,‡*ƒäÆ
ˆ6Zz!6»‚oƒD„ZKâ�Zã»Ãc*CâwzOq6,}NŠc*X
¼²ā¬Z#�ÛZ÷äZkxZz[ÅŠzÎz,‚D{oðÂtŠN™Ð‚
4åāZz[ÅŠzÎ‚w6,Zãc*ŠÌxZâVÃ"u™ŠîìX�ÛZú
xZâV»gztZL„Zz[Æ!*g}~¼Z(å‰Ãð1hJwe$I
â�ZãÆZykHƒVÐÂ/™ÆÎz{ŠCÙZ7Ydi“WZzg¼A~ŠZ4

Šzg~çÙdZyÔÃc.ç IEx»p+uZzgegZî**pZ[ŠÚÆ±̂9ZCƒðZL
Z!xÃVg„ìXtƒ›ëZk!*]»Ãt¸āuâtŠZgZ:ÂxZKF,¹Æ
ŠzgÃúghMc*ìX

uâtŠZg~»dZy¡çÙ7ìÉi0+ÏÆÓxUîV»Zq©Gƒñ
ìX¢!*iZg~ÔgØ]Ô"ZZãÔ¯]ÔŸŠÔZ**6,4ÔŠzuzVÅZfe$~"-
»bCÙ{Ô1gjzZ{0+ZyÅI^Y^ZzgZkÅZÜª]Ô×Zzg�~ÌtdZy

Fƒg;ìXZkÆ´z{ƒÌHYì?dZyÆDgÂxÅ´â]~Ð
Zq-tìāZk»',uZMZg¡pŠÃçÑ}ÅF,¹ÅgZ{~g»zĈk™**Ñzq

™ŠêìX
âg¾ä¹åāÇg6ÆìÑ]„ZkçÑ}~!*ÑŠ„ìÑ]
ƒD÷XZL²z`Æiâä~1gjzZi~ä:ÜsZq-F,¹IZ:™ŠZgZŠZH
Éz{�d$Ã(,JzZŠ¶ÆZL™ŠZgÐl!MÇ{Ì¶XZ[uâtŠZg~Æ
aÕqVð™äzZá¦r»Dg÷Xz{Zq-Z,ÂxÆúÒ{÷ā
@*gõäTÅë~n„èì1z{pŠÃZk|»‚o™äÆa»g

7™0*gìXtz{%œ/~§Šì�M`Å1gjzZÎa~Zq-êÁKÅ
wg‚rìXšä¹åā÷~3ðÆ)g}9Z¿æÜW7H™@*X

Lag in conciousness ÅgÅNŠò
‘:ìw6,4ÆƒÆ',@ZK̈ãÅgZ•ŠgZgzZe$IzZµƒZ

ìZzgZk»gsyåtg;ìāz{�`Ô"5»45ë GGEGZzgaZzZg~̧ÂVÅF,¹Æ£«
~úg{Y@*ìX¬Š]Ô©wZzggzZe$âg¾Æ–w%ŠziyÆf~V6,Nh
Å§b¤/ZmgƒD÷�¬x@*g]ZŠzZg~pŠ™õÅZK̈ã¡]Æ�Z4
XøgZ2V6,gzZVŠzZVgT÷XÅa,µâqZK̈yÆêF,+âè
~©V÷XZ,Óxt]Zzg)Z+X6,z{Óx/‡ìgT÷ÜsZkz‰Ü
‡uŒÛZg0*D÷Z#Ëºm@*g]Šzg~�YZzgZÜ¹Âx**‡.Þ',ŠZ“
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‘:Ãc*]ÔèI`;ñÃZzgMÐ^™ZyÅÂx;ñ)Z+~F,¹ÔÌ
@*g]“6,ZLZW,Z]%A$™D÷ZzgF!*gZy±g)½ið

IIVÅ̂³™ä~
êÁ™ŠZgZŠZ™D÷Xóó
@*g]âŠe$ÅtÂ}āZK̈ãÅgaZzZg~̧ÂVÆ£«~NŠxƒ@*

ÑÇpZ%M~t¹ÏßgÂV (Paradoxical) ìÔ‰ßÍVÃ§Š»%“
~úc*VìqÑèz;V‚bÆ»g**óZL²z`6,÷X"5»45ë GGEGÅÚF,¹z{
ãCŠ~Ñoì�ZK̈âVÅÇMiZŠ~Æa¢zg~ìX[ãCŠzV6,Z2ZgçÙ
z�YÂx‡ì™ÆZK̈yZKi0+ÏZzgâjw6,Åg~„qÝ™YìX1ŒV
‚bZzg(ßYÅF,¹ZzgZK̈ãÅgÅNŠò»§ŠpŠÃzZãîg6,7™@*
ìX

Z%M~CÙŠk~ÐâMŠòZq-ZdF,+z�Š6,¢gnp÷ZzgCÙŠk~
Ð‚]§]Ẑ>]~¢gnp÷XZ#¬Z%OÜ!*iÃTä»x!
ÐZLÜð˜i~Š*ÆZ§Zs6Îc*Ôi}Æ!*±VÃÃð�xŠ¶Ã¹ŠH
ÂZkäŠ*½ÆZŠ[Ð`™��xŠc*z{Â[ð»t]åāLLZ’Z~}.Z
äi}ZzgM�yðKóót¿�Š*Å].h+F,+(ßYÅðªÜð˜i
~´åZLŠâr~Š*F,+iâäÆÈ]6,e$ZzgÂø]ÈñƒñåX

**òl)~Zq-Z*Š "Monkey Trial" Y~$+**xiâ: 1925 ,‚wI
Yyj:ÃLLÃtZg»óó7,Jä»êxŒÛZg0*c*ŠHT»7,Jc*Y**gc*„&454gö

HGEGÆ
Y~Y™Zk 1968 ‡âyÆÜsåX°Zªägc*4‡âyÆh~êŠc*X

‡ây»{ØƒZZ#Z%MÅ4*Ãĝägc*4jßV~èILLÃtðóóÅ
½6,ZkzzÐ0*È~Îðāè<Ø»u»g~jßVÐ7,Jc*Y**)Mñ�ìX
A$Ðð6,2VäZLN}ps™ÆÃtðÃ‚b¯äÅÃÒ
Ñzq™Š~XZk»x~ZyÃ:Üs¹ÐúZxÅ×e$qÝìÉF
‚0ZâVÅ×e$ÌqÝì�è<ØÅZk²ZzgDŠÔ^Å}.#Ö6,
#h÷X

ƒäÅÃÒ™g;ƒXÓxR%Z¬]c*C4]Å§buâtŠZg¡ÌZLz�Š
Ã:ÜsçÑ}ÉpŠZL‚tÌ9U*"$™äÅÃÒ™@*ìXÃc*Cîg
6,–gZŠ¶zZáZ,ï]ÅˆläÔ�ñ�Š{ßg]qwÃ�V»ÂVgppZzg
�Yg¤VÃ¼kŠ¶»!*)̄0ÃÔZ7Šz!*g{laÅgZ{Š3ðX{mîg6,

Æ¤/Z»§ȳ Sacre Coeur ckñyÆp‚ÛŠ{™Š¶zZáŠ"ÆˆX
Šg|¢è

E
ELyÅ#Zzg$WögzbÅ̂~1gjzZ6ÅZz[Ðp‚ÛŠÏ»

k̂ZÖgìX
äzZãHāZK̈ãF,¹Æú»g (Y1820-95) ZzgZx (Y1818-83) âg¾
ÅÔigZ®)Ô‚bZzg"5»45ë GGEG÷X ---- �ÛâãCŠ~̧]øāaZzZg~̧ÂVÅF,¹

tÇsV~Zq-Z(xÀòÃtìTÆ%ZK̈ã@*gõ»·î™~M**
**eìXpZk»tÈCÙ¦/7ì�"ZZyZzgYInÆâgšxÆ
gDÙyªCÙ™äÅÃÒ™D÷āLLâg¾CÙqÃuJ-özŠ™ŠêìXóó
].1CZzg@*g]âŠe$è<ØÔ‚bÔZÜª]Ô‡âyÔ(„ÔgzZe$Ô̧ò•
‰bCÙZzgZK̈ãÅgÅ–q“]»Zq©™CìZzgÜs7̧Éz{Zy»

ZÝñZŠªCÙ™äÆ´z{Zy»çÑ}ÅÇF,¹Ð!*bmÌªCÙ™Cì
�My~‹Ø~çÑ}ÅZk&¢A6,«ìāz{ZLz�ŠÅ’Æa
¢zg~âŠ~qÑ]Ã¾uJ-�ÛzrŠêZzgZyÅ‰h+™@*ìXZkñçq6,Zxä
qgzfs!*'è÷X

@*gõ~êÁ™ŠZgZŠZ™D LL@*gõÆâŠ~¦gÆ̀ÃÐ�K!*sy
÷z{Çi0+ÏÅaZzZgZzgZkÅ‰h+÷XZkÐic*Š{~äc*âg¾äL
7�c*XOçZ¤/ÃðZÐÂh%zh™t¾āçÙKzZuZW,5+k,¬ïìÂz{
øg}Ã̀ÃZq-"pÔêŠZzg"=¹z]~ps™g;ìXçÙßg�w

4C“Å(ÏZDwZzgZyÆ ---- Z‚kìp!*ÑðeJ‘ÆZÁÜ
}òc*Zq-»x[kBÆˆÃ<4]Æ**Ç™Š{MMz){Ô°DÅZlxZzg
ZyÓxÇ].z4zV~zhezZßVÆf~V6,%ûZW,Z]Ô(ÏÔ°ZrÔ
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pèI�ÛºZq-^~¤úyÅz!*Å§b’gì÷X‚B„‚B¦s
ZzgCÙnÅZz;x6,4Ì’g„ìXyzÔ›Ô|ðZzg·Š~ãCŠ6,4Åz!*Zk

|»ZÖgìāçÑ}~MÐ(,"Å&¢A»ƒ_ìX5œ~Æ
M¸i6,…Šzg˜ªÅJ¤VÃMg„÷X

t1¡Zk,ZyÔ¸g]ZzgZqc*J-„özŠ7ìXZ%M~LLzZÃ»O
¬xóó)˜Vgc*„ä¤‰ÜZEw™ÆZq-èI�ÛºÆßÍVÃhuH(Zk
ÆÎ̂…gC~èI†EVÆZq-¤/z{ÅZ½¦pŠÉ»zZ§7Mc*XŠzu}
f!̃´~ëèI�Û̧VÔDæxZzgŠzu})[gs**]»"'g;îŠN
gì÷X�ÛZ÷~Z,¤DÙZgÅ´0*Šg~Zzge:DÙZg&zgæòñ�Š÷
�!*‡°{LZŠZ™D÷XZÌqwJ-Y0*yZkZßwÐIŠ3ðŠêåXz@
göñvßyN*Z»‚—Zi+ñ�Z•ŠgZ»ŠZ#Ö6,„zZµƒZìZKZq-
qDÂ[

(The Great Reckoning How the world will change in the Depression

~qìX of 1990's)

LLè<Ø»Z§ÓxŠ*~ƒg;ìZ¤/pZkÆŠgY]Z÷XY0*y÷áh+
ZkaZkÐÞZìāz;VÆ�YeJ‘~ZÌI^Y^ÆMU*gúc*V

C3 7÷óó
göñv!*]™ä~fgZ¢!*i~Š3ŠHXZySzVÆ‘YäÆŠz
‚wˆ„IYÅik,i}Çh~6,’»úƒäÐŠ*ÅÂzZyèI†EVÆ
(,}¤/zƒV6,%Ãiƒ̂�Y0*y~ñ�Š÷˜VçÙdZyäågziÇgZzg
�YZPx»{Ø™Šc*ìXtÓxqÑ]zzZu]gzòāÆizZwÆÇÐ
(,~x¹gnp÷XËÃtZ‹Zn7ƒ**ecāZknÆqÑ]zzZu]
çÑ}ÐŠzgŠgZi»m„gnp÷Xgz&Óå EHZzg�gl)‚.Z%kœgZzg
ZkÅç~(ZLÓxgL(,}Zñg~æñVÐtg{™D¸XŒVë

ÐZq-Šz (For the Record) ÅÂ[ ( zZV$;îkrMs6s ) ez&Óå EHgl

Y~Z%O‚0ZâVä́45Îæ GFÆ(gZCw•Æ̧Z26,¿™D 1981

ii(g}Æ_·ÆaZq-Üð˜i5XZÏ‚wZq-QÃ (Saturn) ƒñ
MgjkÅgc*„~Zk‡âyÃ)Mñ�ŒÛZgŠb7,Z�**x.ŠLLÃtðÅ
‚bóóÃLLÃtZg»óóÆë?ŒÛZgŠßZ**eLåXZk~Šzu~!*ÂVÆ´z{
îÃyâbÃãCŠ~ZgMC¬ïÆîg6,t™zZ**Ì÷áïåX

ŠzgZyl)æ¬mÆÍZ;yä-yÆz�Š6,»ï¢»ZÖgHZzgZk
Zky»f™Hāi}6,i0+ÏÞ[U*Ü̂Æfg)ÑðˆZzgi0+ÏÆàqÆ
!*g}~tÃt7HŠHā̧„Þ[U*Ü̂ÃMæzgÄÆfg=Æîg6,ZEw
HŠHƒÇ!l)~-Eg;Msz?Æz™â_5Àāõ EYä�Ûâc*āƒYìQ}
ch}ZK̈âVÐic*Š{f�ƒVZzgLLZkÃªCÙZka7ƒäŠ}gìāz{
¹'×}~i0+Ï¦/Zggì÷Xóó

Z%M~èIãCŠ6,2VÆôÃzW×e$qÝìÔ"ÑguâtìÔ
ZzgZÐ»ôöÆMZyÅ×e$qÝìX0*Šg~|Z]�laÅxZãŠz!*g{

™™**eT÷gi+-°VÆfg)ÑÅVm+¯ñƒñ÷Zzg
™zhzV¾gì÷Xt|Æ�,œ~ÅMy~Š;ð~(ßY~ƒ

X~‚0Zy ---- ÐF,¹c*Co~Zq-(,~®ZŠ7,ñ‘pZ&z|Z]
ÅZ+ì�ZgÅZk!*]ÃÂ/Âsâ…÷ā»Ñ]M` ---- Ì÷áï÷
ŠâV~ðÅ¶̂ZzgZkÆh~±ä%äÃ»g÷X 6 ‚w¬ 6000Ð

].1]Å»g�ÛâðÅZkÐ4VwZzgHƒ$ËìX
(Reason Becomes Unreason) ~p~ ŠÅ5ÐöGx° Š?Å

z{z‰ÜZ[�Zq-Š®àc*Š0™g{ŠHìZ#uâtŠZg¡ÒÆÃt»
‡båX(,J9~vDƒñuâtŠZgZ:Âx~¬zZágs**]Å‚ÃZt
Šc*ŠHìX–w¬Š?"ŠÅ5ÐöG~psƒ̂ìXtŠg„ìāQîg6,F,¹
c*C̃´~LLu»g~óóè<ØZKñ]%gì÷X¤/Z{àZzgdZyiŠ{÷X
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äZk$+ëo6,ÌuâtŠZgZ:�d$Å?ˆzg™**Ñzq™Š~÷ª"
gziÇg~Ô�YÂhYhÔŸ�ÛzÙÔâ5Ô̀ZìÔ¯]Zzgè<ØXZÌqw„~Ø`
ìā&Òjè GEÌæñVÅ}.â]ÐÃZ+{ZV@*ìZke~Ìgzk»âiZG{
uâtŠZg¡Zi÷á¤/ŠÅ§bf!‡.ÞÇ%âVÆîŠx6,^g;ìX

"gZ{gz~Zzg¦rÅñ�Š{ª»ZÖgÜs(„„~7ƒg;Xt
"uẑ["[ÃðqŠX7ìXt;C@ìZq-Z+Š*»˜VZK̈yÅ
ë„CÙ**Šh+{Zzgp+u¸ÂVÆŒ~ìXfgZZ6uZÞâÆdZyÆ
ñµ6,5±�ÛâØā¾§bLLdióópZ&z|Z]Z,¸M÷Íc*Ëä
w4V»yn{™Šc*ƒXz»¯»•zZátòuâtŠZgZ:ÂxÅîZ̀ZÅ)ÒðÅ»
{ā7™D÷Zzgtz{qì�™zhzVZK̈âVÅi0+Ï»ê™CìXëZq-
izZw5+k,çÑ}~g{gì÷TÆØZ@øg}egÎñ�Š÷XŠZ#Ö
6,„gŠZz!ßvÔ{0+ZyÆIU»Ô¯]Ô̀ZìÔYh:Z9wZzgŠzu~!*ÂV
»gz**gzD÷XZyÆ0*kZk»zZu�Z[gc*4ƒìXic*Š{7:Ôic*Š{
ÅÔJwZNZzgŒVJ-ā**x.ŠLL̀Zì&óóßÍV~ñgzOîg6,̀xÆ

™zñÎxÅZ»ðc*K�ËñgzOS¤ÃzZ−+ÐZzÑŠJ-v™C )
82.ç EGEE

Æaî]ÅYg„÷Xt!*]:ZyÅ™~Mðì:MñÏātƒ (ì
´â]ZkÂxÅ÷TÆ‚tÃðgZ37ìZzgtZkÂxÅúÒÏ™D
÷X

tLLr~Å¸ÂVóóÆõƒ÷Xz„¸'MVä™zhzVZK̈âVÃ"
gziÇg~Æ±Z[~2™g3ìXtLLg‡óóÅuÆ\Þ÷TÅ°p
(,~ƒâg~ÐYyçZ#-ô

JGä-VÅìāLLZkÃtÆ_.¾'VÆ0*k
¹ic*Š{…ìZzgZ÷zVÆ0*k¹ÁXóóñ�Š{ZÜª]r~ÅZÜª]
÷ªkÅZÜª]XLLgKqpzg]ƒCìóóZzgLL!6,FF/ge$óó
Ü‡ZkÆ!*z�ŠçÑ}ÅŠzªgzi',ziÁÐÁßÍVÆ;ðV~%6ƒ

g„ìX„CÙëZq-/g~Âx~g{gì÷p̄½(,}JÔZYg{ŠZgc*V

Z½‚]7™D÷XLLÁz÷CÙ(,}»xZzgŸÐ¬txVç~‚y
�ÛZÆÅZq-7Íð™äzZàúg]Ðtg{™D¸�*gzVÅewŠÚ
ÆˆZke~tg{Šî¶X�glÃZkúg]Åw»qwY+Å

Y~gl6,ƒäzZá‡ˆ:çÐ 1981 &¢A6,»ïZZyåXZÏúg]ä
¬¹åāÃð',~!*]ƒäzZàìX

åglZkÐÜy6,− ---- LLZ¤/p~Zkæòúg]ÐL75
Í×Vñßw™äÆˆ=CŠî¶Xz{÷}»x~ÔZzggc*„ÆZdF,+
ç5]~ZkuJ-Šî¶ā~äZKö6,ñ�Šrg6,g3(‘VÐ
¶K**]ÎäÑzq™ŠØXCÙ~(„ZiŠyÆaucyZ[ŠyÆaZzg
³Z¤/1zZáŠâVÆa@*ā=c*ŠgìāZ%OœgÆZq-ÐŠzu~(
YäÆaÔßÍVÐæ[Æac*Ë)±¤‰ÜÐèZ™Z]ÆaÃy‚
ŠyoƒgìÇX

LL÷}zZV$;îk~MäÐ¬âa-e-gz{¿å�åglÆZy
iZPVÅæŠÐœZgCÂxZÑz‡]ð™@*åXz{Zq-gZiŠZgMŠòåZzg4Ì
ZkŠgāzZV$;îk~ËÃØ:åāåglÌZkX»zìZzgZk!*]»Â

ËÃáyÌ7åā‚y�ÛZÆ~ñ�ŠZq-æòœZgCÂxZÑz‡]Å
bc*]ð™CìXe-gä=Cc*āågl»æñV6,Z®gÁZiÁZkz‰ÜÐ
ìZ#glÍg3,åA$z{�giâ:åe±jèEÐtg{g¶Xˆ~ZÐe±jèE

ÅpçV6,ZOŠ:g;Xp{ÂyZzwÃZk‚y�ÛZÆzZàúg]Å�ÛŠZ|6,å
ZOŠåX„CÙe-gZk‚g}çAÃ¹ic*Š{ZÌ7ŠêåXZkÆ4,Šq-t
xßÍVÆ{ŠñVÆgLgL)b÷Xz{HåāÁZiÁtæò«zZà
ÐÁ0*ÉìXóó

glZzgÍg!*asÆŠgxy5‡]æòÆtg}Æ_.ƒð¶p
ŠzâVpZ&~ç5]plZ|!Ð7^nYègÓ)Íg!*asÅç~(
Å@*gõaZö»Ø7å!**x.ŠLLMiZŠr~ÅuóóÅ§sgzkÅ7Šò
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1Zk»ÇÈtìātßvZâ„ic*Š{M‚ãÐZy%zzt]»Dgƒ
YD÷X~z{y}ƒD÷XZÒZz‡]ZyÆìÑ]ÃŠªâÏ(Ï
Ãc*]Å×e$~ZEwHYYìX{mîgÐtQ]Æ%~ic*Š{
zZãìT~Zq-n»gŠZz[zZµƒZìSîZ%M~XŸîg6,‚³
Ãc*]ÃtLLU*"$óó™äÆaZEwHYg;ìāêâ:gsy�YqÑ]Å

ÅzzÐaZƒ@*ìXZkÃ̀Æ� (Criminal Gene) zzÐ7Éêxå
»áßÍVÅ?0+ÏÅzzZqÐi~|u7ÉñgzO{òìXZ,„ŠÑbÃ
¾'VÔZûâîVÔúgÂVÔZzgë½6,2VÆÜsÌZEwHYg;ìX"
—t‚bZ%O»ôöÆa¹ÎŠqì�ZkÅMhá™#k»ñVÅ
ģx~"g·ÐÍC™g„ìX

ñ�Š{Â[,Ð0ìXtIic*Š{Šg„ƒÇāâgË,ª].1C
âŠe$Ð0ìXt�»»x7ìāz{‚0ZâVÃCñāZ7HIc*r
ecÁZiÁZkßg]~āt–ð‚bÐ0ƒX1‚0ZâVÅ¬Š]ì
āz{CÙnÅqzVÆ!*g}~ZKMgZŠïgT÷},Ôè<Ø
Zzg((]XZ7"—Zk»hqÝìXpZ#z{ZkwÃZEw

™Dƒñ**ñizVZzgŠªâÏ‘:Ãc*]ÆŠÃqÆa#hƒYD÷
ÂqzVÃZyÆŠg„Úø~ǵ¢zg~ƒY@*ìXtÒ**]̄½6,zWzV
J-özŠ7gTXŠZN!*izÆ(+ZyÔ±6,„ZzgèI†ãZy6,Ã
7,D÷Zzg4‚³çVÐZCŠÃq™äÅÃÒ™D÷X

‚bŠZyZÒŠ™D÷āZyÅ!*ÂV»ßÈ1Y@*ìXZy»Ñ
PßAVZzg(Ï$+çØVÃÃc*Cîg6,©™**7ìXƒYìZ(„ƒX1

Zkßg]~z{Ñ6,zZ„ÔÁ.Zzg‚Š{ßkÆêx÷XŠzu~§sz{ßv�
‚bŠZâVÆZyß]Òû‘:Ãc*]ÃZEw™D÷CÙ¦/CÙ¦/‚Š{ßb7
÷XZ7ZKqª»ZŠgZuìXgöñvHìLLZ[²)èI™gs

»è<ØTÅÏƒðŠxÅ§bvg;ìÔ”]I (Secular Consumerism)

ZzgZ6uâgL~¢!*i~™äzZá)�¬xîg6,z„ßvƒD÷(™zhzV
ZK̈âVÅë»ê™D÷XZkgKÏZ¼Æ0*kZ,¤!gfgZù÷�
gZñ¬)ÃOW,™D÷XfgZùZšr6,ZyßÍVÅZYg{ŠZg~ìªZ¶gZ]Ô
gi+-Zzgùn,yXZkÆ´z{gzqã7:ìªla�YVÐßÍVÃŠzu}
˜V~�]eð&+ä»ŠgkŠ}g;ìX

(Science and the Crisis of Society) çÑ}»dZyZzg‚b
ZÌqw„J-Z(Ckƒ@*åā‚bÅŠ*uâtŠZg~ÆÀòizZwÐ
`ƒðìX].h+(ßYÆªZyÁ»g**ñVä‚0ZâVÃ(,~³]ŒX
-V4åÍc*tßvYŠz¤/Z:&&gnp÷XgCgCZyÆGz2ZzgÃc*]Ô
7,ñ‘ßÍVÅ™~ÌM**»ƒ‰1Zy‚0ZâVÅ³]zÑ~'×h+
ZŸ†ƒ@*`ŠHX¾qw‚0ZyÌ¬xZK̈âVÅ§bÃã÷ZzgZÏŠ*~gT
÷ÔëƒßÍVÆ‚BX®ZgZòZß‰ÜìÑ]zÃc*]Ô�Ô((]Zzg
t]Zy6,ÌZW,Z0+ZiƒD÷XZkÆ´z{¤/ZVŠgâà¢ŠZ]Æ”w»

f™Ì**oƒ:ƒÇX
SîÃ~ ---- ¹²áJ-t{ñÙÐ�Ûn™1Y@*åā‚0Zy

¬xßÍVÐZƒD÷Zzg»Ñ]Æ (Theoretical Physicist) ¢]ŠZy
ZygZizVÐMÙƒD÷�¬xZK̈âVÅg‚ðÐ!*CÙ÷X�,œ~ÅZk
Š-âÑÃ6,Zã‚³IV~Zh§bŠ3c*ŠHìXZy~Š*ÃÜÐMäzZà
‘tÐn„»ç{ƒ@*ìX)wZK̈+MÆwÃT‘tÐç{ìz{
øg}Mk0*k„gSìpítZq-Zzg¹ãì(XåÐMy~x6,C
Ã^~•kZq-¿%ŠZgƒ@*ì�Zq-ë{‚ÃgñÑ®({6,qìZzg‚gZ

X̄gUiƒY@*ìX
CðZkÐŠg}ZìX‚0ZyZzgŠzu}ŠZ›gçÑ}ÆÀò

gs**]Ð!*ÑF,7g{MhXZy~ÐZÒpŠÃ�Zzg(„Ð"*iB÷
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ÔægR,(Ô0*Šg~©¤/ZëZzgzZR, (Alexander Solzhenitsyn) Z¿hgÎ²454hé XEHí
�Cw~C_ÖiyegÖÃÔ)�ˆ~0*Šg~0ŠHå(tZÅx¬„
qÝ™`÷X0*we-m,ä�ÂÁè÷Zy~LL}.ZZzg5¢]óóLL}.Z»
f‚óóZzgLLMy~&4óó÷áï÷XZk»ZÜZgìā~LLgzZîèIMŠò7

C5 ƒVóópZk»IìāLL‚b»}.ZÃ0*ä»gZ3è<ØÐic*Š{DìXóó
e-m,ÅZ¤/1Æ!*z�Št!*]zZãìāz{Zq-ºmgsyÅúÒÏ™@*ì
�‚bÆZ0+gè<ØZzg¦sÃ÷áï™äÅÃÒ™g;ìXtZKâÎ»zZu

X» (Cosmology) ]ŠZyZzgD»Ñ] ¢ zZ§Ì7ìX{mîgÐÃ~
¹uJ-Z®gLLêŠ̂!%âVóó6,ìZzgz{ZyÃÇŠ*Å̂kx@ZCïÆ
ÌZ^wÆîg6,7™gì÷X

Åg~îg6,¦s�ÛzÙ™äzZáML~#Æ',Z',÷XŠzu}!*;
‚bŠZyZ+DŠÔwÆV~Ñ•»¦gÌ7™MhX¾qwìw6,*:
¦sÆÜsÇŠÃq�Åg~âŠ~,ìª].1CâŠe$»,X

tÂ[Zk+MÐèYg„ìāâg¾ZzgZxÆzä™Š{].1CâŠe$ *

ÆãCŠ~ZßßVÅzŸs#ÅYñZzg].h+Š*Ð!*kxZzg‚bÐ!*<mZk
ÆmÃªCÙHYñXë)Y—Zg~»eð8-7™DXT§bgöñvZL
4C¢ŠZ]»ŠÃq%ÐnÆ™@*ìÔZÏ§bëLLr~ÅuóóZzgZkÐ
0CÙqÅ#¿»WîZ´y™D÷XëçÑ}Ãps™äÅkB~
iîg6,Ñq-÷X1Š*Ãps™äÐ¬ZÐ'¢zg~ìX%ŠzVZzg
úgÂVÆf~VÃIZi@*gõÆX6,ZuZg)Z+Æfg)ÍL»Dg¯äÅ
Ãlƒg„÷ZyÆÜs].z4¹¢zg~ìX‚bäZkŠgzF,¹Å
āZkä‚—Óxt]Ð�]qÝ™àX…¢ZgZŠ{™¢8ecāë
@*gõÃegÎ‚w¬ÆŠzg~zZ:7YäŠ,ÐX

‚bŠZâVÅ¹(,~®ZŠ:Üs‚bZzg½ÉçÑ}Åñ�Š{
Àòßg�wÐ)tìXZ7(ßYÅ¤‰ÜZzg™zhzV4Ã‘íVÅ

èZ<Ø�ÇZÜ¹ZßßVZzgÀ}.ZîVÐ0÷zZ:ß^MNÐZzg
œ-V~«!*g‚bÅŠgc*©i0+ÏÆgzqãUÃvyàäÅOñ
ZÐ(,JzZŠ,ÏXóó

göñvÆ4,Šq-è<ØZq-Z(ÆÏgì�7:Zzg9VÆ¬zy
Ð)%Z¬]c*C6ÃZkÅ(6,gpp~»xM@*ìXZk!*g}~ZkÅ"
!*Å‡.Þ*öìz{Hì:

LL�V�V¾'VÆa4]ÅZz6,~6,ÂV~Yä»ZkyÁƒ@*
Y@*ìÂVÂVZy»Š*Æ!*g}~Zq-)‚³Zzgê?ƒZÃ̀ZC**ic*Š{
ëwƒY@*ìX(ßYÅOñz{YŠzI:ZEw™D÷XMiZŠî]Å
Oñz{÷ÆM0YD÷X@*gõÅOñŠ-âÑð¹*VZzg®ZyÃ%̈[
ƒD÷XpŠâ“ÎZö/-VÅOñz{‹ziÆæZðƒD÷ZzgÀò
îgÐz{pãg¤VÐzÃŠZg~»gztF,u™Ær~Å¢zg]Æ�LL)—

C4 ZZ0+Zg~óóÃZCfe÷Xóó
¾ëLL)—ZZ0+Zg~óóÐ0)Åg~'×ZOUÐÜsÃ™Æ
cÆ%œ/~yÅ§sMD÷XÁZiÁgöñvZLZzgZL6ÆÇ
³ZìÃÖäÅÃÒ7™@*X%zzÂx»tõƒZ•ŠgZ"!*uìX¾d$Ô
"gziÇgÔn~¸V~g�zZáic*Š{F,»áßÍV6,Œ"¡ñ�Š{�Y
ÂxÆai',Š„ç}»!*)̄ƒYìXøg~pl¬ìā¾d$ßvYI
÷XZ7YI„ǵecZzgèIep|VZzgÂë6,4~ZyÅj,Z‚ÛZð
™ãec¡~Z%ìāëªLL7,J–¡óóZy!*ÂV~¢7g‚r!tÃð*
�x7ìXZ÷Zzg¤!gßvœ-VÐ¸gZvZÑ\gì÷pZë`tì
āœ-V‚̂bÃè<Ø»Zq-ZëZ�Š~ÑgHYg;ìX

qw„~Zq-Ã~¢]ŠZy0*we-m,Ãè<ØÆ�ÛzrÆe~úc*V
}.â]ZŠZ™äZzgZK̈âV~}.ZZzggzq+MÆ!*g}~ic*Š{™1úÃF,¹
Š¶ÅÃ@V6,bÑÄ�kDÙZg0*î&+»ZÅxŠc*ŠHXZkÐ¬gzÏÅs
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,Zzgè<Ø -2

Philosophy and Relgion

(Do we need Philosophy?) H…�Å¢zg]ì?
ƒYìM\}āZYtHì?HzZªøg}a øg~Ñz¬]ÐI

¢zg~ìāë‚bZzg�Æë{ÎZÑ]Æ‚Bg�rð™DQ,?Zk
ÎZwÆŠzÂ�Z!*]÷XZ¤/ÂM\»ÑtìāHgzi%{i0+Ï*ZgäÆ
at¢zg~ìÂ�Z[Ô~ìXpZ¤/M\TŠ*~gT÷ZÐ[
ãCŠzV6,'eT÷ZzgZyãCŠ~Ÿ�VÃY'eT÷XÆ�¡]Ô
çÑ{Zzgøg~ZKÎa»x™CìÂçnZìX

¾wtìāCÙË»Ãð:Ãð,¢zgƒ@*ìXŠ*ÃºmÃ̀ÐŠÚ
Ã,ë÷Xë¢gnp÷ā…Zi',}Å×ìZzgë9ZzgßÃ™Mh
÷Xpt"uë{)b÷X6,@*gõÆxF,+f~VÅÂz%Ãig„ìX
Z#øgZ‚oZ,p+u›ëÐƒ@*ì‰‚—-Íszt~±ÉÔ(,}
eä6,"gziÇg~ÔgzZ&+Z~O¬xz){Âë~ÐZÒZ‹Zs™D÷āt
q,ZyÅ™Ð!*ÑF,÷c*ZÒZz‡]LLZK̈ã¡]óó»ãjZ!Š}™!*]Íw™
Š~YCìXptÐz¾d$ZK̈ã¡]Hqì�Óx',ZÇVÅaªYC
ìZzgŸîg6,ZiwÐZ$+J-**‡.ÞpìXtZq-÷Z‘:ÎZwìT»�Z[
Š¶ÅÈÁßÍV~ƒÏâÎZñèIßÍVÆÔ�}Ðā}.Zä…Z(
¯c*XtZq-ZµZ%ìāZq-Z+�ÃYð7YYñ�ZK&]»t÷™CƒX

XßÍV»ZÜZgìāZy»Ãð,7ìÔt6,÷X¡]ÜÃ**I™C
ìXz{ßv�ËÎdŒÔ!*‡°{‘:̀Ã6,‡ì7ƒDz{Ñiòîg6,ZL
âjwZzgçÑ}Æ¦gZ]zt]ÃF™D÷XZkÐ%ZŠtìāZy
ÆŠârZy¦gZ]Ð½}ƒVÐ�Z¶gZ]zg‚bÔ8zn,yÔŸaZzg#{

i0+7VÆŠgxy§ŠZh§bÃM@*ìXZ7Dìā(,~ZYg{ŠZgc*V¾Šg
)ÐZCo«¾äÅ¾nÐ‚b»ßZEw™g„÷X

gŠZz!�Y0*ÎVZzgèIDŠ#Å×e$Æa‚bŠZâVÃZEw
™äÅÚÃ@VÅzzÐZy~”h+"ì0*ðYCìXZyÅZÒe$
6ÕxÅM%Z:Zzgâ™÷á„6,FF¡]Ðe¶1gzkÆIUÐtU*"$ƒZì
ā�ŠwuâtŠZgZ:Âx¬ÂxÐÌ$+F,ìXZLfZCŠ"Ð¹Ð
‚bŠZyZkË6,qÐā�YÔçÙZzgpDVÐ�]»zZufg=t
ìāçÑ}Ã[µ/È~ÅãCŠzV6,F,KMŠc*YñZzg‚bZzg(ßYÃ
fZCo«¾äÅOñZK̈+MÅ#bÆaZEwHYñXÜsZ(çÑ{
„ÇsV~/g~ƒÇT~ÓxM!*Š~Åg~îg6,Óxç5]~Ñq-ƒ
Zzg!*Z(gƒX/ge$ÎcxÅ¡]~÷áïìXR,Z$hÀö

H
Æ–w:LL¸xðƒð

uÃ/ge$ÅZâ„¢zg]ƒCìÎŸÃMxÅXóó
Š*Æ)b6,¡̈gzpm„»°7ÔZ7ps™**Ì¢zg~ìX1¬

ZkzzÃY'¢zg~ìTÆ:Lq,ñ�Š{qwJ-qXZÐKÆa
Üsz{Ãc*]øg~çz-$™Mh÷Îâg¾ZzgZxäF,KMŠc*Zzg
ẐiZVšZzgR,Z$hÀö

H
äZyÅF,zózF,¹Æa»xHX…¢ìā‚³

ôÆic*Š{!*ÅgZ�ÛZŠZLfZCŠ"ÐZkË6,qÐā»Ñ]Æ!*g}
~âŠ~Ã̀»qïƒ**Ziu¢zg~ìZzgtñ�].1CâŠe$7™CìX

ÅqD»xÒVZkZ% (Theory of Chaos & Complexity) ÃtZ_OgzëÏ
Å1÷ā‚bŠZâVÅ(,~®ZŠ].1CÎaÅ‚(,|g„ìXtZq-¹
„Zë!*]ìXZk~Ãðµ7ā5Šgc*©ZkgsyÃ¢oZzg÷Z™,ÏX

…¢¢ìā].1CâŠe$w»,ìX
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xZy¤!gâŠ~¢ŠZ]Ð(,kìXâg¾ZzgZxä�}.â]çâ]Æ
´z{�YZzg@*g]‹ØÆe~uZ�xŠ~÷z{ZkÂ[ÆŠZ],{»gÐ!*CÙ
÷XŒVtI»°ƒÇāÑzq„ÐTÂZF,Æ‚BZzgTSQZ0+Zi~
âg±n.çEx6,çƒñ÷ZkÆ!*z�Š].h+çÑCExÅF,¹~âg±n.çExäê

Á™ŠZgZŠZHìXZkÆY0+Zgƒä»to]„»°ìāz‰Ü¦/gäÆ‚B
‚B:ÜsZk6,çYg~gìÉZyÅ”]~ÌZŸ†ƒ@*`ŠHìX

6,Zäiâä~‚bÔ&aZzZg~¸ÂVÐ¹ŒÛd$ŒY@*ìÔZÌ
F,¹ÅZkRJ-7â¶˜Vz{ZkŠ*ÃK~ZK̈yÅæŠ™$ËX‚³Ex
Å°xñ�ŠÏc*ZkÃqÝ™äÆâŠ~fgZùÅ¶Æ!*)̄z{ZkŠ*ÃKZzg
Zk6,̂gqÝ™äÆaZkzZuZziZgÃZEw™ä6,6gƒZ�ZkÆ0*k
ñ�ŠåZzgz{ZziZgåZK̈ãŠârXŠ*ÃKÅ].z4ZK̈yÅZk].z4ÐÝ
¶�z{YâgzVÅRÐ—ƒäÆa™g;åX@*ā¡]ÅZ0+SZzgìizg
¸ÂVÃ‡1~Ñ™¡‡âãîg6,„7ÉÇsV~MiZŠƒnXt].z4z{
ucŠJ§ìT~Óx@*gõZK̈ã6,zðƒðìX

(Role of Religion) è<Ø»™ŠZg
LLZK̈y!*Ç0*ÉìXz{Zq-�~ð™ä6,‡Šg7ìZzgŠg†VÆ

(Montaigne) ˆ[ÐŠ-@*ð™@*ìXóóñ}#/õ EG
LLÓxŠ-âÑ¦g~¦gÆfg)¡]Å¸ÂVÃ‡1~™CìÔZyÅ
ú™CìZy6,¸̈ƒYCìZzgZy6,ÇŠg]qÝƒD„t¸T$
ƒYCìXóó)âg¾(

YâgzV»Ãðè<Ø7ƒ@*Zzgâè~¹Y@*åātZK̈âVZzgzYV~
ãCŠ~�ÛtìXptZk!*]Ãì»ŠzuZZ0+Ziìā¡ZK̈y„ÇsV~
!*ÅgìXqD‚ßV~ZkìwÆÜsgŠ¿ªCÙƒZìāZK̈yÃð{mnÅ
ÑU*ãðìXt!*]šµŠg„ìāZK̈yYâgÐF,¹™Æñ�Š{qªJ-

)®)ÐZyJ-í÷Zzgtñ�ŠçÑ}Æ¢ŠZ]zZÜª]ÅzÃŠZg~
Ð?Ï™D÷X

ZÒßv¤/D7,Di0+Ï¬™DgT÷@*z4Ãð(,Zu)Z76,Zã
ZŠZgZzgÃc*]6,ÃU*ãÆa6g:™Š}XçÑ}»dZyZ7Z+qzVÆ
!*g}~ÎZÑ]6,6g™ŠêìÎz{0|Æîg6,t™D¸XZ,
ZŠzZg~šŠÃc*]kq-Ćkƒä”÷XZ(¿�i0+ÏÃ"p
qŠU*]»ö™™c*¨gz„Ð"*iZq-©wÆ_.¦/Zgg;ìÔZÐ�
Ð¢zg‘™**ec@*āZkÅÎagzi%{i0+ÏǢg~)bÐ!*ÑF,ZzgZg«
ƒnXÜsZÏ§bÐëZk—~ÃgMh÷˜Vë!*ÅgZK̈âVÅ§b
ZK2w6,Š,kgÄÃX

t¬xû!*]ìāCÙ‡.ÞŠgqÆai0+Ï~¼ÃÒ™**7,CìX�
»_·ZKâÎÆÒpÐ¼)]¢zgg‚rìYèZk»mZ,ç5]
Ðì�¬xŠ"Ð?Ø™ƒD÷XZkÅZ˜q]Ì)]7™C÷
YèT§bÐZk~/V»ZEwƒ@*ìz{¢zg~7ā¬x|xÐ
_“gnpƒVXpt!*]ÓxSàp}Æe~Šg„ìX;C
‹b¹eÐá™Zb8-J-X

ŠzuZ%³ic*Š{ŠØZgìXëœ~~Z#âg¾ZzgZxä].1CâŠe$
6,ñZŠ÷áùHÂz{�Ûn™Mh¸āZyÆ‡gMÃ¬É¯ò�Æ!*g}
~Àò¥â]ƒVÏXM`ÀÆŠzg~Z(�Ûn™¢8e7X�ÃZ[¬
zZÑ£xqÝ7Yèi0+ÏZzg»Ñ]ÅâÎÆ!*g}~ªkMgZð»�Û9
‚bäew1ìXgi+c*ðŠzgāVZzgÜð˜izVä¡]Æ!*g}~
ZzgÂxFÅzÝÆ!*g}~ªkMgZðÃ)¢zg~¯Šc*ìXŒVJ-ā
gzbZK̈ãÆZuZgÌ;]ZzgEgz!*ÇßYÅæŠÐgCgCMDgƒgì÷X

çÑCExÅßg]qwZkŠg−j7ìYèŠg„DÅpZéZÏ
ÚƒÐÁƒC¬YCìTÚƒÐZk‚b»£ŠxßÍVÅi0+7V~
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‚BŠârÌzWƒZZzg¡]ÅZy!*ÂVÅzŸs#Å¢zg]ÌCkƒð�Zy
Åi0+7V6,¸̈‰XÑÅV‚ßVÅÎ@*gÃ@VZzg!VÆfg)øg}
M!*îZ].ZŠZZâYÆŠgxyñ�ŠgzZ*Ã'Ñzqƒ‰XZrVäqzVÅ
â:Æ!*g}~ÎOÑzq™Šc*ªŠ"ZzgÚ¿ÐÀò}òZ~.™ä
Æ‡.Þƒ‰X

z�ŠÐ„»mœ-VÐ�»ãCŠ~ÎZwg;ìXZÒßvZkZÆ
!*g}~Îd%plzyxi0+Ï¬™fe÷Xz{Î!÷Ô¿™D÷ÔW

™D÷Ô»x™D÷ZzgfgZÏÌŠØZg~Ck7™DX'×h+',ZVZ7t
!*]Ì¿ð7ŠîāZyŠzãCŠ~ZK̈ãZdw~Ãð§Šì�¿~Zq-
Šzu}Ða}ƒñ÷XZ¤/§»Cîg6,¥”{‚Š{ZdwÃZµ™Šc*YñÂ
øgZƒÐãCŠ~÷ÌË:ËuJ-Îa»Z`ƒ@*ìXZq-uJ-tÜs
ZK̈âVÆ!*g}~„7ÉYâgzVÆ!*g}~ÌŠg„ì}aìÅ
v]~ùƒð©XpZK̈yÅÎaZzgµ/È~»™ŠZg£gÆÒpÐZd
F,+ÈgzVÆf6Zdw~ÐCÙZq-Ð',F,ìX

t|Šh+~„Å&¢AÐ**‡.ÞeÏîg6,Ýì�ZK̈âVÃZk
¯g~ßg]qwÐ¹MÐáYCì�øg~?�ÛZë™C÷Xëâè„

7ÉwÆ!*g}~ÌÎaMh÷X)YâgÌc*ŠŠZ“gnp÷}
r~ŠÙ„ÂpsÐÖY@*ì(Xëw~áµë{ßg]ZjZwÆ
!*g}~!ÎaMh÷Ôµ/È~™Mh÷®Z³»çÌ™Mh÷ZzgË
uJ-ZLlg»çÌ™Mh÷XZ¤/pëZk!*g}~¬xîg6,Î!Ì7
÷1t¹(,~ìì�…!*¹¡]ÐŸi™CìX

6,zWÍgeyeyHìāLLZK̈ãZ+ÑwÅS¤tìātqDßg�w
CZÏ 6 ÐZkŠgMÐJ-g‚ðg‚rì�ËŠzu}YâgÆ'~7Xóó

S¤ÐŠzu~�R&]ªÔpÄÔ®ñuÔZŠ[Ô.y[Ô‚bÔ
,Zzgè<ØäÀ1ìXøg}atƒ¼M�yÐ7]ÉÑÅV‚w

Mc*ìZzgFZëjZßVÐZÌJ-YâgzV~Ñgƒ@*ìX:Üstāøg}Zzg
9)42.ç FFGEE~ YâgzVÆKãZjwM:~˜tgnp÷ÉZK̈yZzg
¡Šz‚» (Genetic Difference) (ÆŠgxyQC�Ût Chimpanzee)

ìXð6,2VÅ"[»tìÂh�Z[ìX
1â1ÈgzV6,qDïÐt!*]0*to]ÃVˆìāZK̈yÐŒÛd$F,+
YâgËuJ-Z,Šâ©ZdwÆZI÷‰ZK̈ãaÆƒD÷XtZK̈yZzg
ZdŠgZÆYâgzVÆŠgxym»zZão]ì1̃tŒVV™»ƒYC
ìXŠ/™äzZßVÅÓxF,Ã@VÆ!*z�ŠtYâgß»‚Š{F,+ZziZgÌ7¯

äðHåX (Hominids) n&ZkZziZgÐx¹Š~Yn�Z’ZðZK̈y
‚»QC�ÛtLL£gÅ–Dóóì�YâgÐZK̈y 2

9.2.ç FFEE~ZzgZK̈yÆŠgxy
¯ŠîìXtË{Û»»g**)7ÉKãœÆfg)f‚ÅF,¹Ðz�Š
~Mc*ìX

‚Š{F,+ß»ZziZg¯äÆaT{Å¢zg]ìZk~ZdŠgZÅ
Šâ©&¢AZzgŠh+~„Šg»gìX9ßÃÉ™äZzg!*¹ßzVÃgŠ™äÅ
&¢AÔa^ÎäÆaŠg„iZzb»ZN[Zzg¤‰Ü»oƒlZg~
ZEwÔt.e$ZZŠâ©Zdw÷XZk~TŠgZÅŠzgZ0+7Zzgµ/È~
Šg»gìz{ZdŠgZÆYâgzV~yìXpßÆZziZgzV»¯**ZzgZy»
ZEw¾qwËÎcªÅg~ÃÒ»³7åÉtZ+q¶�¢zgmZK̈y
ÆM!*îZ].ZŠ6,™ƒð¶XtÅg7åTäZK̈yÃðHÉZK̈ãz�ŠÆ
nŠg»gz{ÑiòqÑ]¸�ŠârÆ;îÔi!*yÔpÄZzgè<Ø»!*)̄¶X

Š*ÃKÅ¢zg]i0+{g�Å¢zg]Ðk3¶Xz{Z’ZðZK̈y�ñK
3wzZá%Š{YâgzVÃe¸úßzVÐ»U»®Šgc*Ä™`¸ŠzuzV6,
‡.Þf™̄Egnp¸XÅVZk§&Zzg=ƒðÐ½7g½ZJ-7¶X®Zz{
ZK̈yMVäßÆZziZg¯ä6,̂gqÝHZzgÎDåātß¹VÐX
÷ZyÆi0+{g�ÆZk**]ŠzuzVÅÚic*Š{ƒ‰X"5»45ë GGEGÅF,¹Æ

44 43

22

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



LLZkk[ÆZ0+g 9)42.ç FFGEE~ ™YìÔÎaYìÎLL!óó¹Y@*ìp
ñ�Šóó!ÐMÐ7ÎaYXZÏaZk�YZziZgÃ&i!*y»**xŠc*ŠHì
(,}õÐ-VÒyHY@*ìXþþLLÈïÐ�]0*™ZK̈y»k̂MiZŠ~qÝ

('Man`s emancipation from bondage to the concrete') Xóó ™**
�Ûn™,āZ’ZðZK̈yäZq-²áÆˆ7Š}c*YâgÆ!*g}~
¬x¦g‡ìHXt¦g¹Ðºm7ŠzVZzgYâgzVÆ̂kx@}Æˆ

ú0*c*XpZ#ëLL7Š}óóÆ!*g}~Zq-Àò¦g‡ì™fe÷ÂQëË
{mYwc*7Š}Ã‚t7gnpÉZkqÃ‚tgnp÷�Zyƒ~
œuƒCìXëZkÅZÆZzg|»ZŠgZu™D÷XZkÆ£«~

ZÐZŠ~7ŠzVÅS:]:Zzg)xCkƒC÷XÀò¦gTq»Zq©™@*
ìz{MÃ¹ZzgxìXëLL7Š}óóÃL7ŠNMhZkÆ',ÜsëÜs
ºmYwZzgÄhc*VŠÙ÷XtŠh+øgZf‚uZ�xŠêìXZkÆ!*z�Š
Z#ZkÅÓxU*â~S:]ÃZµ™Šc*YñÂt7Š}ÅÑiò¡]»ic*Š{÷Z

ZzgCZÖg0Y@*ìX
Z’ZðZK̈âVÆtêŠ¦gZ]¾qw‚³™ŠZg7gnp¸XZy~
”VÆ@*W,Z]Ü**é¶XtZ0+Zi}ZzgGz2‰Zz‡]ßÌƒD¸
pZy~zŸs#Zzg].]0*ðYC¶Xøg}Š*M!*îZ].ZŠÆ4,Šq-Îg`

Zq-x�¶�LZ7wZg]àC¶ZzgL°Šî¶Xi}Zq-pZË{Š-
åXMvZq-ç**uYâgå�gä6,»^©8åXZyZ’ZðZK̈âVÃðÅš/u
»Š/ÌƒZƒÇZzgz{ZkÐZÏ§bp‚ÛŠ{ƒDƒVÐ‰ZÌJ-ZK̈yZzg
YâgZkÐp‚ÛŠ{ƒD÷XpYâgzVÆ',@ZK̈âVäZk1ÅÀò
zŸs#eð&+äÅÃÒÅX‚³ExÅ°xñ�ŠÏ~ZkzŸs#»â¯tZ[
ƒ**ÑiòåX‰ðÅš/uÆ!*g}~t¦gāÃðŠ-@*ZL‰h}Ð.ð

6,¢[Îg;ìXøg~ÃzV~t5&Zzg+Bºé EF:zŸ¬»÷X1Zk (Anvil)

ŠzgÆat¡~úZï»[�Ziˆl™äÅÃÒ¶TÐZK̈yäZL

ÆZg»»xìX
I[(äZq-÷á0+ZgZ5Z`~¹å 500-428 -**ã,ŠZyZ"5½hé EG

YÍgk)
āLLZK̈yÅf6F,¹»Z®gZkÆ;ðVÆMiZŠƒä6,åXóóZxäZLZq-
Zë*yLLÈgÐZK̈y~p~ÆZ0+gœ»™ŠZgóó~ÇÇ§jÐCc*
ìātp~ùgzúƒðXZkäU*"$HāZ|qª~9Zƒ**ÔœÆa
;ðVÅMiZŠ~Ô;ðVÅ‚|#ÔZù`»ZèVÅ#³‚~ƒ**)TÐ
qzVÃñ**eå(z{¢zg~KãÑZ_‰�ZziZg‚i~Æa¢zg~‰X
ZziZg‚i~MÐ^™ŠârÃF,¹Š¶»(,ZøuµXi!*y&+Z]pŠÔ&ÎaÐ
Zµ™Æ7Š¬YYÔ�Y¢zg]Æ�z�Š~MðX�Y¢zg]t¶ā
!*b¬zyÆ�ë{»xuZ�xŠØYÃXZxÆZyÃc*]ÅD

Å5Šgc*:Vä¤&™Š~ìXÅgzÐtU*"$ (Palaeontology) g»ic*]
Z�Ûi~Z’ZðZ0+Zi}Ð¹¬%ŠZg (Hominid Apes) ƒZāÈgúZK̈y

ƒñZzgZyÆŠâr9)42.ç FFGEE~ÆŠârÐ(,}7¸XZk»ÈìāŠâr
~zÝZziZg¯äÆˆZzgZkÆË~MðX®ZtŠg„7ìāLLZ’Z
~wsåóóÉLLÑzq¿ÐƒZóó6ā̀ð÷á²Í,ä¹åX

ÅZqÃi!*yÐZµ7HYYXiâ: (Abstract thought) Šh+~„
IZi@*gõ»âCÙÍgeyeyÒy™@*ì:

ÅÎaÆZ, 9)42.ç FFGEE~  þLLZ+ÑwZzgz{ƒ¼&ëÎaë÷øw
ë÷XZq-y~ (Images) ]4->î IEGX f6ZdwÆfg)ƒCì&;]ŠZy

{āc*f6¦k,�Ë!ÅƒåZq-{m!ÅÔZq-ºm:©~ƒÏX
pZkÆ',@Ô6āzŸs#ÅˆìÂÀòZzgêŠƒ@*ì�ZyZ·µ
}.z{wÐZµƒ@*ì�ËÌÇ!ÃZkÅZÐZŠe$«™D÷XZÖpÆ
y~{Æ)MzZiÅ]4->î IEGXc*ZÐZŠZ™äÆaŠg»g]VÅw»](ÎaÆ¿

(Abstractness) ~"uçzyU*"$ƒD÷XZyÅæŠÐÎW~�Šh+
ZzgÀèìYâgzVÅÎaZkÐ¬g~ìXZK̈yZyqzVÆ!*g}~W
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Åzz!*ÇzZãìXZ#ëÎgìƒD÷Â„CÙøg~LLgzbóóŸÃgh™
pZ1V~ä̃QCgSìXZk§bÐñ]Zzg’~̃tÅzzÐtìw
aZƒZāgzb%äÆÌ̂ZCz�Š',ŒÛZggBbìX)Jùä¹åā’ñ]
ÅëiZŠì(XZyÆìw~tgzb¶�Ÿ6,¬`C¶ZzgCÙnÆ**‡.Þ
¢»xuZ�xŠ}$Ë¶ŒVJ-ā’Åqª~ÌXó]Æ¬Š~ßÍV
Æañ]Zq-§bÐgzbÅó]¶ZzgZÐ^ÆapgZuZzgZziZgzVÅ
¢zg]¶X

Ñzq~ZyZgzZb»Ãðx1::åXz{ZŠOZŠÕäQC‰ZzgßÍV
Ãß™C‰TÅzzÐi0+{ZK̈yZyÃpl™äÆa(,}�™D
¸XtèIgÎxÅZ’Z

#-āö
JG

X!*ÆHyZkìwä�Ûzr0*c*āŠ¬Zzg„Š]Æfg)
ZygzjVÅæŠqÝÅY$ËìXZkR6,è<Ø)YŠz(®Zzg‚b~ÃðZqÐi
:åXZLâjw6,‡10*äÆafgZùŠø7[:ƒäÅzzÐZ’ZðZK̈âV
äZL£œÆ”wÅ{§¡]6,‡10*äÆaYŠzÃfg=¯c*XZ’Zð
ZK̈y»gztZLŠ-@*îVÆ‚BiâÎ»åX„Š]»Ñ}òqÝ™**åX
ZK̈yZL;BÐ]4->î IEGX¯@*ZzgQZkÆMÐ>{gm,ƒY@*Zzg£/³',Mæ:
ƒä6,z{ŸŠÆfg)ZCÑqÝ™äÅÃÒ™@*ZzgZk]4->î IEGXÃâg@*ZzgÇà
‰a™@*XpZ1VZzgÈÂVÅZkÐZzgè<ØÅZkŠ*~Zk»?0+{f‚CÙ
»x~**Šh+{gzjVÅ»g�ÛâðŠ8åXCÙÄh~ZzgCÙ0+~Zq-i0+{‘t¶�c*Â
Šz„¶c*ŠÔXCÙZ·µzZ§ÔCÙ1ÔCÙpÙËgzbc*Š-@*ÅzzÐ¶X̧Z2
¡]ÆDÅ¶ÃèIzŸ0VÐ7gZHY@*åX©āñ]ÃÌ¡~7Œ
Y@*åÉZÐËŠ-@*Å**gZW»³ŒY@*åX

±ZK̈ãÅZÒe$ÆZf;y¹²áÐZknÅqzVÐ½}
ƒñ÷Zzg¡:â0+{çÑzV~„7XM`ÌfgZZZ0+Zi~ZÏnÅ

®ZÑNŠ~Ð½}ƒñ)Z+ñ�Š÷X�d$Å¡ÏµÆnM`Ì
z„?0+{Zzg"�Zigs**]ñ�Š÷XÅa,Èá¬}âè~÷1

¯g~Š/~ZqÐiqÝ™ÆZkÐ!*Ç].ZÇ:qŠÚÅ&¢AqÝ™àX
¶XtìwāCÙqi0+{c* (Animism) Z’Zðè<ØÅúc*VnLLbCÙ6,4óó

%Š{Zq-gzbgBbìXZ#Ëa»öÐu”ZY@*ìX)z{�Z!îg6,öÃâg@*
Zzg',Z>HìÍc*z{ÃðY0+Zgqƒ(ZÏ§bZ’ZðZK̈yZzgM`ÀÌ‰Db

~Š2gìāŠg|#»UÐ¬ZkÅgzbÐç°âāYCìXbCÙ6,4»
o{ZkŠzgÐmg‚rìZ#ZK̈yä¡]ZzgYâgzVÅŠ*Ð**©7ÂhZ
åX¸gzV~Šgc*ÄƒäzZàYâgzVÅ£zk,X~˜h}ÔCÙyZzg

(Ÿ54fõ E
G
E

z){Å£zk,÷áï÷ZkŠgpzg]Zzg¡~Z0+Zi~¯ðˆ÷āM`»2g
ZkZ0+Zi~¯äÐ‡ÜìXtZ%ZyZK̈âVÆ¡]ÐŒÛd$F,ƒä»
o]ìX

tZK̈y»‚å�Lß^™7MYXëZ[ÜsZLZyŠ*M!*îZ].ZŠ
Å (Anthropology) Å;]„»Z0+ZiÎMh÷XpDg»ic*]ZzgÆc*]

Šgc*:VÅæŠÐÁZiÁZkŠ*»{ā¢zg»gHYYìTÐøgZ¼gƒZ
ìX

u8-,ç EGE�Ûm,gä�âCÙÆc*]åÔYŠzZzgè<ØÆ!*g}~–ì:
LLZq-z“MŠò¡]Zzgâ¯tZ[]~Zk§bÐ×7™YT§b
].h+Z̧Zx™C÷XZkÆ4,Šq-Š*ÆZñgâ¯tZ[]ÁÜ`D÷ª
Z,f~gzb�ZkÆZL_.!*]‰ø»]gnp÷XX6,g3ÔZyZzgpsZW,
Z0+ZiƒMh÷XTŠ*»t¦gìZk~tZK̈y&ìāz{¡]6,åîg6,
‡10*™ZÐZLÃZ+}ÆaZEw™YìXŠ¬îVÔz°zVc*Š–Æfg)
z{Š-@*îVÐZYñÌZzg{]̀qÝ™YìX

ZzgZ¤/Š-@*»Šgzz{pŠqÝ™n)�āZkÆ4,Šq-Ðeì(ÂQZÐ
ËÆMÐ¥/¥/ZäÅ¢zg]!*¹7gìÏXZkÆ0*kz{‚g~¤‰ÜƒÏ

C8 �ZkÅZK4~ÆaZzgZLŒÛRßÍVÅ#bÆaZEwƒnÏXóó
tìwāgzb»z�ŠŸÐZµìŠ*F,+zX:ŠzgÐmg‚rìXZk
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ZK̈ãMç„qZgzV»ˆ[gBbìXz{Mç�*gzV½}M�yÃŠ÷[ìÔ�
ZkgzÝÃŠ÷[ì�"»gZzg"¢gìZzgZkŠ*c*ZkÅ¢zgc*]ÐÃðm

7gBbÔtMçZkgzÝ~ZK¡]ZzgZKZ’ZŠ÷[ìÔMçZK¡]~
�z~ìX®ZZK̈yÜsMçÆfg)„pŠÃi}Ð—™@*ìZÏaÃt
M�âVÆ!*g}~ÎWÐÑzqƒ@*ìX¬,ŠZyâCÙƒ]¸XZ¤/p
tƒ¼Z’Z~è<ØZzg6,z>Ø6Å¢zgc*]z¢ŠZ]ÐaZƒZåQÌt
ZK̈ã�d$ÅZ’Z¶XZgTt!*]&åXZkä¹:X

äZy»V~6,zgl0*ð˜VZK̈âVÆ (Theoretical Arts) Ã~.y
0*kzZ�ÛÃpz‰ÜåXVwÆîg6,ˆ[̂~ÑzqƒZ˜V6,zRVÆ6Æ

C11 0*kZkÆaŠg»gÃpz‰ÜÅM‚öZzg�ÛZzZã¶X
D¤‰Ü»u*ìXÃðÌçÑ{T~®Ô‚bZzgÓ#Ö6,Zq-

gLÐ6ÅZYg{ŠZg~ƒÏz{¡ZKZk¤‰ÜÃZL¢ŠZ]Æa9Zzg
ßîg6,ZEw™}ÇXŠgc*ñB~MäzZÑ‚Ñ:c[̂ÆßÍVÆa
i0+ÏZzgñ]»XåYèZÏ6,ZyÅ”V»Z®gåXƒCx@Z]Ðc[
Å7Íð™äÅ&¢Aä^~6,zRVÅçÑ}~¤‰ÜZzg³]~
"uZŸ†™Šc*ƒÇX

ùg~¡�™Æ®ÐMÇ{åZÐZq-¤!gÏgÆîg6,ZEw™@*å
(Ilya Yí ZzgZkÃ¹(,}gZiÅ§b‚]6,ŠzV~g‚råX6āZ´6,c

ZzgZiZâ«ä–ì: Prigogine)

LLƒ-Vä–ðZXŠÅXZy»tÌìwåāZgŠ¤/ŠÆzZu]~—îg
6,w7æ{ƒYìXZrVäZko}Åo9LÐZq-ÂxÌzäH

C12 ŠzâVK÷áï¸Xóó (Rational) T~YŠzðZzg[
œÅ„~'×h+F,¹ÐŠâ©»x™äzZßVÅZ¼Zzg;ðVÅœ

Ðgzi~¾äzZßVÅZÒe$~**‡.Þ̂gUqbƒ̂XŠâ©»x™äzZá
eìZg»ùg~¡ƒc*].h+Šzg»Ã~¢]ŠZyÜsZq-§bÅú™**

ZÌJ-Zygs**]6,‡170*c*YeXtZkz‰ÜJ-ZK̈ãÅgÐ»Ì7ƒ
MhZ#J-%ŠziyZLqÑ]i0+Ï6,å„70*feX

(Division of Labour) œÅ„
�Ûm,gZk!*]Å¶K0+„™@*ìāZ’ZðçÑ}~f6ZzgKãúÅ
„Dîg6,6,zRVZzgYŠz¤/zVÆ¡)¤/z{(Æz�Š~MäÐÝ
ìX

LL�YF,¹6āëY…÷ic*Š{F,»x»`ÅŠgz$+gz„c*‚Š{i!*y
~œÅ„6,ŒìX�»xZ’ZðçÑ}~ƒïV™™D¸z{Zq-
‚ZYc*',Zƒ@*åXgCgC»xÃZ'×ŠzgzVÆ4]~„™Šc*ŠH�ZÐic*Š{
4Zzgic*Š{'g]Ð™Mh¸ZzgZyÅâŠ~c*)âŠ~aZzZg~‚g~',ZŠg~»
zƒ@*åZzg-VƒÆƒZk(,fƒð'g]Ð;c*[ƒD¸XYŠz
I:™äzZáCÙF~0*ñYD¸ZzgM7´ÆM!*ð!*°zV‰:â0+{

C9 F,+zYV~tzZu&zg¡ìXóó
Ã�āgzbÃŸÐÔf‚ÃâŠ}ÐZzgÎaÃ¿ (Dualism) "3ð IEe$I~

ÐZµ™CìÔ�YZg»ÅZkR6,œÅ„ÅzzÐi',Š„�ÛzrqÝƒZX
f6ZzgKãœ~̧&Ô�`Å4]~„Æ‚B;ìXZk
äZK̈ãF,¹Æ¿Ã¹MÐ(,Jc*X«ŠiZ(z‰ÜMc*āZq-gLÐ6Ã
ZK¢zgc*]i0+Ï¾äÆa»x™äÅ¢zg]ÐMiZŠ~ïˆXÃgrz‰Ü
ÜËÚY»ÈtåāMŠò*gzVÆ_¬Æai0+Ïz�™Y
åX6ā̀ð#Âg!*czŸs#™@*ìāÇÃ~‚bD»Ñ]ÐÑzq
ƒCìX

YâgÃ¡ZkgzÝÆŠJg}»Zˆkƒ@*ìT»ZkÅi0+Ï6,',Z{gZ„
ZW,7,@*ìpZK̈yêF,+*g}ÐMäzZàgzÝÅÃqÆ!*g}~Ì

&ìXÜsZK̈y„{µf6Zzg"¾npâVZzg_.!*]g‚rìXÜs
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ZK̈âVÆîŠx6,^7,ZìX
LLZy!*ÂV6,̈g™zX~äZ7vg}‚tZzgvg}”VZzgZyÆ

C13 ”VÆ‚tgÄŠc*ìXóó
-**EV~Ì¸gzt0*c*Y@*åÔiēy»IìāLLš-VÆ»xzZá
�`~ZhÃÐ7ŠAYDZzgøg}àzV~Z7Oîg6,‡.Þ³]
7Y**Y@*Xt.y»x™äzZßVZzgZyÆôZâVÆŸyZ[™Šï÷T
ÅzztìāegŠ-Zg~ÆZ0+gZzgÖ™Zq-„(»x™**7,@*ìX‰Zz‡]7gZ
ŠyMvÆ‚t¦/Zg**7,@*ìXKã]Æ!*)̄gzbÌ%ÄYCìXZk
Æ´z{t»x™äzZáßvÔŠz4Zzgàe$Æ»2ZkaÌ7g}7™Mh
āZyÆ0*kz‰Ü7ƒ@*XZÏzzÐZ7ZiBzíc*ZiŠz„7Œ

C14 Y@*X‰àzV~ËLLà~óóÆaZ,Kã»x™**)‡âãìXóó
f6ZzgKãúÅZkuJ-eÏZk�Ûd$Ã'×h+÷Z™Cìā
ìÑ]ÔÎaZzgZÖpZq-ZµZzgMiZŠz�Šgnp÷X¸ß¦gÓxèIZzg

‘:ìw6,4ÆZ0+g»g�ÛâìX
tŠ-@*7åTäZK̈yÃZK]4->î IEGX~¯c*ÉZkÆ',Üst%Šziy¸
MVäZK]4->î IEGXZzgZK̂Æ_.Š-@*ðGXAg!*cÆ–wZ¤/6,0+zV
»Ãðè<Øƒ@*ÂZyÆ}.ZÆ6,ƒDXLLè<ØZq-pZ[ìT~øg}
ZL¦gZ]Zzg_.!*]…pŠÐZµz�ŠÃMD÷Xøg}z�ŠÐ!*CÙ
Šzu}z�ŠX

èIf‚ÔñçqZzgczn~ZqÐi7™@*XZÐÃð—zµ7ƒ@*XZk
~ZLÎZŠzu~qzV6,̈g:™äÅ&¢AƒCìÉz{ZL¦gZ]ÃpŠ

C15 ÐZµ™Æe{−VÅ§bŠ8ìX
Zk  I[( 565-470)(Xenophanes of Colophon) ie¢2.ç

E
GEEWsÃß̄y

!*]Ã&åXZkä–:X
äz{ÓxZqwŠ-@*îVÐ™[™ŠØ� (Hesiod)e LLƒ%Zzg34gö XGz

Y…÷ªŠâ©œX
DÙZgzV‚wÆ²á~LLSQóóKãú6,f6úÅ',F,~Zzgic*Š{
÷~ƒ™Zq-i',Š„ƒÅ̂Z(g™̂Xi!*yÔZÖpZzgìÑ]gzqã¤‰Ü
Å̂Z(g™‰X×Z[Zq-gLÐ%Z¬]c*C6ÅZYg{ŠZg~0Y@*ì
Zzgz{ZLgZizV»”]ÐD™DƒñZKwÃZL¢ŠZ]Æaß

]Òû§jÐZEw™@*ìX
Š*iâä~tŠZ›gßvKãúÆ!*g}~ZK›g]ÖäÅ
ÃðÃÒ7™D¸X̂~ÍŠzDÙZgI[~‘‰Zq-*yÐZ½k
5±ƒT»**xLLKãúÆ‡V6,9óóìZzgt„CÙZq-!*\ÅZLdW
Ãs÷&z{–ðÆjw~Ÿg;ì:

LL~äŠ¬ìāú™äzZáZK̈yÐ¾§búàYC
?ZCŠw–ðI~ÎîX~x@{™[ƒVāÃðZL�ÛZøÐ¾ ----ì

---- ŠdÔ–ðÐ(,|™Ãð»x7ì ---- §b$Yì)ì.Q(
LL~äzÆ‚tŠJ]»»x™äzZáÃŠ¬ìXTÅZÄ_V

---- 1óÐx/‰Zzgz{v~ƒðTÅ§b$+1ŠZgå
LLky¯ä»~hezZÑÇgZZV@*ìZzgZk~ÐÎgzVÜ$+1MCì

---- ZzgZkÆÀ}èÆ_ÐZš/}ƒD÷
LL¾¯äzZáÅqª¹„¡ƒCìZ#z{õZ~Y@*ì)ßÅ

(ˆl™ä(XZkÆ»xÅzwZkÐÌÁìÎz{ZL Flint pints Z*V)
¢ñÃŠêìX

---- LLÀ}ŠðäzZÑŠgc*Æ)g}À}Šð@*ìÔ1ó»ät
LLŠdÔÃðÌ&Z(7T~ÃðZfZdZz6,ñ�Š:ƒÎZñ™zZá
Æ:z{pŠZfZdìX

LLŠdÔÃðÌ™zZÑZ(7&!*Š÷á{Æ;VÐpgZu:QƒXi0+ÏÔ
ZkÆâVZzg!*\Š-@*Å°p™D÷YèZy»gCi0+{ ---- p¥àÔ¡!
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!*.ÞÐZ~.Å�ẐiZV|ð×»zµX‚³ÎaÅ9@*gõZkz‰ÜÑzq
ƒCìZ#%ŠziyŠ-âÑð¦gZ]Ð�]0*YD÷Zzg¡]Ã%Š-@*îV
ÅŠ4Z0+Zi~Æ[ãCŠzV6,KÅÃÒ™D÷XâŠ~Zzggzqã«È-V
ÐZK̈yÅg;ðÅÇ].z4ZÏz‰ÜÐÑzqƒCìX

,ÅMæäZK̈ãÎa~9sV~Zz[',0*™Šc*X].h+�d$Å
¹ÏqzVÅ§bZk»Z̃ÌŠ*-**EVÆuìXZ¤/p¬yz*EVÔ
KVZzgˆ~²1VäZk~¹Ï7gÄÅ1¶K>U*6ÆiâäÐ¬
J-‚bZzg�ÃZdF,+£xJ-áYäzZá-**ã„¸X‚Â,œ~I
[ÆŠgxãŠzgÐÑzqƒäzZàegÎ‚!-**ã„Å@*gõÔZK̈ã@*gõÆ
¯}F,+ZzgZt~ÐìX

(Materialism & Idealism) âŠe$Zzgìw6,4
-**EVÐá™M`ÆŠzgJ-Å�Å@*gõŠzZ,̀;ñÃÅ“ì

ªâŠe$)âŠ{6,4(Zzgìw6,4XŒVøg}0*k ---- �Zq-Šzu}Å¡÷
Zk!*]Å»ïVwñ�Šìā¾§bgzi%{i0+Ï~ÙZ˜q]�Å
Z˜q]ÐZ÷X

Z#ëë÷ā#V¿ìw6,„ìÂZkÐ¬xîg6,f‚~t@*W,
Z½@*ìāz{ZdìÑ]Zzg"ŠZrZÜª]»â´ƒÇXZkÆ',@âŠ{6,„Ã
Zq--4‚Ô"ZßwÔbÆú¸uzZÑÔpŠ6,„¿B÷�pgZuZzg
Šzu~ZâÆe~Ñ6ƒXr¿tāz{Zq-.e$**Ih+{™ŠZg4ìX

Zk»‘:âŠ{6,4Zzgìw6,4Ð‡Ãðm7X‘:Z˜b~
ìw6,4z{Ã̀ìTÅgzÐŠ*ìÑ]Ôf‚Ôgzbc*)ic*Š{Šg\oÆ‚B(
ìwÇ»@ì�Š*Æz�Š~MäÐ¬Ìñ�Š¸Xz{âŠ~ZâÎ
ëZLjZkÆfg)Y…÷Z7ZkÃ̀Æâ+zZá¡Zk»ïìwÅ
SQÝwB÷XŠ*iâä~Zk�Ãx'×ZYÐMÐ(,JäzZÑ¿

ZK̈âV~ÑouZzg"³C»!*)̄ŒYD÷‰ag~Ôi**ZzgŠðāŠ„X
ZH\Æg�zZáZLŠ-@*îVÃ»ÑZzg’**uzZÑ¯D÷Zzg

u#M\VZzgÑw!*ßVzZÑXZ¤/Yâg¦k,É™MhZzg (Thracians) ê$h4è GGE

q,¯MhÂZK̈âVÅ§b˜h}ZzgâÌZK̂zßg]ÐXRŠ-@*
C16 ð™DXóó
ð»Ñ]Å¹*VÓxèZ<Ø~7Vîg6,ÇŠ*Ð³>Øg÷
}ðg»¦g�"̂èÐZZDwð™@*ìXÍgeyeyÅgZñ~
Â[ð~ñ�ŠLLð»Ñ]Å¹ãóó~Zk|»@ìāŠ¤z�ÛZ]
Æ´º~i}zZª0*ãÐZµÅ¶̂ptË‰Š4Z0+Zi~»³7åX

Zk,Ý z{i}T6,ˆ~!*.ÞÆxàyƒ**¸zZ¢š5é GGSðÅ¶̂X
**òà)T»f™Zg~ì(Ð¬ZÏ(IZi@*gõ�àåz{c[ (Erech)

ÅwðƒðèÅµ6,Äh-VZzgEV»éF,{¯™ZkÆZz6,yHŠHåXÂ[
ðÅ‡ZãÂ[…ƒÆZ’ZðqÑ]Æ!*g}~MÇ{™CìX

Zq-LLZ�ÛZ̧~óóÅªT~0*ãZzg.ÆŠgxyuzŠ³7‰XLLðóó
Æ¿~ZyÁÜÅeÏZq-ÑiòzZ§ìXptÃðŠ-@*7åÉZ’Zð
ƒ~¸MVäti}¯ðXZrVäŠ−w»0*ãïw™XRVÃ§Z[™ä
Æa1,¯NXZrVäZK̈âVZzgñwVÃ0*ãÐXäÆaéF,}
ZzgÈyGXZrVäÄh-Vz){Ã»^™™sHZzgZyÆŠgxygZ2V»
Å`Îc*XT”zæÆ‚BZkÅc*ŠgzZe$»zµZkÐZkúÅ”]»
Z0+Zi{ƒ@*ìT»‚oŠ*ƒ~!*°zVÃ™**7,ZƒÇXZkÆA~Z7
LgzVÅ‡.Þ½z�g‡½ƒðÔXRVÐ½7g̀ZzgYâgzVÆ‰VÆ
axlZ{Ç÷½ƒNX

ZkŠ*ÅzŸs#ZzgZk~ZL£xÆe~ZK̈yÅZ’ZðÃl
Š-âÑ»z‰X!*.ÞÆ!*°zV»o{åā}.ZäZ_Og~ÐÄz‚Ãð
HÔ.Ã0*ãÐZzgi}ÃM�yÐZµHXð»Ñ]Å¹ã·Š-VäZ3ÿXL
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¹Y@*åX)X»o{åā "Hylozoists" Z’Zð-**ã,ŠZâVÃ‘Ñð
âŠ{i0+{ì(XŒVøg}‚t‹ziÅD·gìMVäÎaÃMÐ(,Jä
Æe~Z’Zð»xHX-**EVäÃàÐ¹¬tŠgc*Ä™1åāi}
ÍwìXZrVäeZgzyÐ¬tzŸs#7ÅāZK̈y»Zg»ŠVÐƒZ
ìXZrVäˆ[ÔSîæ¢a~~)©àŠgc*©XX~Z‹Gg{
œ-VJ-Ãð{§pZ{ZŸ†7ƒZXZrVä}*]ZXŠÅZzgŒVJ-ā
¸\Ð½zZÑZ”Ì¯c*XZkÆ!*g}~5ªZyÁ!*]t¶āŠ*Æ
!*g}~t̀Ã)èIåX̂-VZzgZI!*.ÞÆ',@-**ã®+ŠgCbCÙ
ÅzŸs#ÆaŠ-~Š-@*îV»–gZ7fe¸qÑèZrVäZI!*.ÞZzg
^-VÐ¹¼5@*åXZK̈ãÎaÅ@*gõ~txF,+÷qV~Ð
Zq-åXÇ‚bÅZ’ZDÐƒðX

ZgTÃ�Š*,ŠZâV~ƒÐxåÔâŠ{6,2V~ÑgHYYì
Z¤/pz{Z’Zð‘Ñð6x'×Z`7åXÇ\gÆ-**y~‚bÅx
q&]ÅãCŠZgTÅZë‚³Šgc*©‰X

ŒÛzyz«»Šzg�Š*ŠzgÆˆÑzqƒZtZ(õZåT~‚³Îa
œ-VJ-{Ñg„Xt¡Z·t7ātlaÅqS»ŠzgåXZkŠzg~Üs
ìw6,„,ÅZYi]¶�c*ÂZ#îyÆ�ÅSQÜ¶c*ZkÐÌ$+F,
qª~ZgTÆ�Å™~ƒð̂¶X

¶K>U*6ÆŠzg~‚bÃ�:Z0+Zi~QZ½~XZÐèIƒÆÜs
”h+kB±**7,~X',−E+™{)ÜsÅ´„7É6,zÁlaÆ
ÜsÌ(¹ÐLzVä‚³MiZŠ~Å{§YyŠ~XÍ],eZâ

ä(Inquisition) Ãi0+{°Šc*ŠHX̄Ò5Ò3ð GG6,°ZªZï[ (Giordano Bruno) ',zâ
Šz!*gl)`c*ZzgŸŠÅŠ–Š}™ZLÃc*]ÐZāZs6,6gHX

¶K>U*6~âŠ{6,„‘:gsy»?¸g~åXZÖ~ZkäŠšM
Å̂Z(gÅXZkÆâ+zZßVÆ4,Šq-ÓxZŠgZu)D(»È (Expiricism)

Z#îyåX
pz{ZkÃ̀»{Û7åÉt¬Ðñ�ŠåX

¢45é E
G
I¨g_Æcz»gzV»ìwåāÓxZâÅÇgzb°ŠìX)„CÙ].h+
ˆ[ŠZyÌZkÃ̀Ð5ÃMD÷(X¢45é E

G
I¨g]Æcz»gâŠ~qzVÆ

ÜsÀ˜ZzgZK̈ãŸÆÜsSî›g]Mögztgnp¸Yèz{B¸ā
ŸäLLgzbóóÃ{™g3ìXŒÛzyz«ÆgZÖVÆÃ̀Ðtìw¹u
J-˜tg‚rìXŠgZÝtÌeìā¤/ZätìÑ]¢45é E

G
I¨g]Æ

cz»gzVZzgZ#î+MZzgâZ#î+MÆcz»gzVÐ»gaƒVX
tZ%ªZyÁ7ìXÓxèZ<ØÑiòîg6,ìw6,4Ã„ãCŠ¯D÷X

�ÛtÜstìāè<Ø_.!*]Ðg�q™@*ìZzggzqãzZAò§jÐŠ*Ã
K»§iC@*ì²ic*Š{F,ìw6,„,ŠZyZLGzçVÆh~x
ŠÑb7™D÷X

ÓxZlxÅìw6,4Åa,ãCŠ~îg6,¾qwgzqãZzgèIÎa~ƒC
÷XâŠ~Š*Æ²ƒäZzgìwÆ',F,ƒä»¦g',Z{gZ„è<ØÐ„Mc*
ìXtÃðZ·BZ%7ìāZ#îãìw6,4äZ4~Zkz‰Ü›zú0*ðZ#
z;VÝò»ÂxZL²z`6,åXZkŠzg~KãœzZ¢š5é GGSÝò»¶Ky¶XŠâ©

œzZu‡.ÞŠgœ¶XÑiòîg6,‘:ìw6,4ZkuÐ(,Sƒð„»
³ì�KãZzgf6œÆK~gzZg¿ˆìZzgtŸ’k,~@*gõÆÑzq
Ðá™M`ÆŠzgJ-”ìX

pf!,Å@*gõìw6,4Ð7ÉâŠ{6,4ÐÑzqƒCìXt
ìw6,4Ð!*Ç„ŠìXZkÅÃ~âŠ~Š*zZuÇŠ*ì&ëY…Zzg
‚bÅæŠÐKÅ[™D÷ZzgtāÎaÔìÑ]ZzgC‚]ZkâŠ}Å
aZzZg÷�Zq-{m§jÐ±ì)ªZ¡!ÂxZzgŠâr(ZzgtāìwpŠ

Z~.7™YÉÜsczèŠ*Ð (Categories) ZLM\ÐãCŠ~¦gZ]
Z~.™Yì&ëZK2]Æfg)T…÷X

56 55

28

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



Æ‚BæzoŒY@*ìX»-$Ð¬M],luZzg (Subjective Idealism)

#^',µZzgMy~¯òZôm,ŠšMIe-e‘xZÐŠCÙZ`¸XZkc»
ãCŠ~`¼-VìāLL~Š*ÃZK2]Æfg)Y}ƒV®Z~ÜsZÚ

z�Šgnp÷XVwÆîg6,H~t (Sense-impressions) Y}ƒVāC‚]
U*"$™YƒVātÂLz�Šg‚rì?~ÜstÈYƒVā~ZÐŠNY
ƒVÔCk™YƒVÔÎóYƒVZzg\YƒVX®Z~7ÈYāâŠ~Š*»
Ãðz�ŠìXóó

ñç¦ìw6,4ÅytìāZ¤/~M@È™ßVÂŠ*»z�Š»ƒY@*
)ÑH~Zk»Èì(LLÜs~óó Solipsism ìX!*ÆHyt…,Z**+M

Å§sáY@*ìªtìwāÜs~z�Šg‚rƒVX
tìÑ]…ZÉ:Š3ðŠï÷1Zq-öÆ‚B‡ìgì÷X
ñç¦ìw6,4Æt]Zq-c*Šzu~̂~�,œ~Æic*Š{F,iâä~
:Üs�~É‚b~ÌXgì÷Xˆ~ëZkgsyÆ!*g}~
{mîgÐf™™,ÐX

Æ;ðVƒðX¬Zq- Y( 1770-1831) xF,+Zz!7gÄ¬
̀ðìw6,„åTÅÎa»£g¹—åZzgTäZK’k,zV~,ÅÁ
z÷‚g~@*gõ»Zq©HX

ZkäCc*āz{§ŠZ]X»f™»-$äHìZy6,̂g0*ä»zZu§it
ìāZkZ%»Z‹Zs™1Yñā§ŠZ]zZªñ�Š÷:Üs„~ÉÇŠ*
~ÌXczèìw6,„ƒäÆ**ð¬ñç¦ìw6,2VÅtŠ?â+Ã
»g7åāZK̈ãf‚ÇŠ*ÃY+Ð‡ÜìXZkÆ4,Šq-ìÑ]ÅZDw
Æa¢zg~åāz{czèŠ*ÅŒÛd$F,+?Ï™,XZŠgZuÆ¿ÅãCŠZk

|Ã÷Zð~Š9ìÔ¦gÐ̂kÅ§sÔ¥xÐ**¥xÅ§sZzg{m
ÐMÃ¹Å§sX

ÎWÆ].1C§i»gäiâ:Š*~(,ZZë™ŠZgZŠZHå{mîg6,

2]‰XZk`ÃÆe~Z’Zð»x™äzZßV~�ÛZ1"5½è EGE

÷áï÷X (1632-1704) ZzgYyÑu (1588-1679) åé;' (1561-1626 )

tâŠ{6,„Ã̀ZÖÐ�ÛZ÷vƒZ˜VZkäZq-Zz!̂Z(g™àX
ZzgŠ"54ø GHGÆ;ðV~tÓxçÑ}6,W»ZziZg0  Šh+}gzÔgzÎÔ;w!*c

Zz[�ÛZ÷Æfg)Y�ŠZgZ:!*Š÷á>Ø (1789-1793) ŠHXZyx®+ä
»®ZceÅgZ{ûZgÅX

6Ãc*]äŠ"Zzgx@}Åj,Z‚ÛZðÆfg)‚bÅF,¹Ã
�ÛzrŠc*XZVgz,œ~~‚b~¹F,¹ƒðSî}*]~XpZk

|ÆµZzgtŠzâVU¸XZVgz,œ~Å6,ZãâŠ{6,4özŠZzg"
E¶�āpŠ‚bÅözŠF,¹»@¶XEHäŠšMI~ÅuzŠÆ!*g}
~ZÖgZL�giâ:̧wÆfg)-VHåLL~ÃðGz£7¯@*Xóótq-
§†}éÃ̀My»g6,ZãâŠ{6,4ÆaYyCZU*"$ƒZXtZq-§Šìā

YÆˆìw6,„,ŠZâVä,Ã¹�ÛzrŠc*X 1700

(Y1724Y1804) �ÛZúZz[ÆŠmÆik,ZW,Ô̀ðìw6,„»-$
äÓx‚—�»W~Y,̂{1X»-$ä:Üs�Zzgy~É‚b~
ÌZëq,Šgc*ÄXXÂxFÅZ’ZÆ!*g}~ZkÆ‡aÃt

Ã)&ˆ~Ñökägc*MCãCŠ�ÛZëÅ(Z[¬x (Nebular Hypothesis)

(The Critique of îg6,Šg„tHY@*ìX�ÆyZy~»-$»÷á{0*g{
z{«Â[ì8g)4è EGyÅZlx»‹tHŠHìXz{Zlx� pure Reason)

ZgTäÒyÅ‰ZzgZy~ZkiâäJ-Ãðp~7Å¶̂X»-$ä�
~7æ{§ŠZ]ÃªCÙHXpz{Zy§ŠZ]Ãi (Proposition) ÆãCŠ~…V

™ä~**»xg;Zzg!*ÆHyZkË6,àāŠ*Æ!*g}~ÇD**eìX
Z¤/pëªCÙÃYyMh÷pëtL7YyMhāq,LLZKfZ]ÆZ0+góóH
÷X

tìw*7åXtñçq�~F!*gŠCÙZc*ŠHìZzgZÐñç¦ìw6,4
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].1CâŠe$ -3

Dialectical Materialism

(What is Dialectics?) ].1]Hì?
LLCÙÚgzZVŠzZVìZzgËÃŠzZx7óó)CÙZ¡Ò3‹ð

G
Gk(

].1]¡]ZzgçÑ}Æ!*g}~̈gz„™äZzgZyÅÂ±™ä»
§i»gìX»Ñ]ÃŠÚÆZk§i»g»`M¸it0ZßwìāCÙq

ÚpZzg·îÅqª~ìXpÜs7̧X].1]zZã™Cìāp
Zzgw•~§Š÷áïƒ@*ìZzgÜs§ŠZ]Æfg)„pZzgw•eƒD
÷X®ZF,¹»¿Zq-¦S÷Å§b7ìÉZk~²áJ-gKgK
p´VzZµƒCgS÷ÎëlZg~p´Vë÷ZkÆˆkq-.e$
!gëgZzgŠ}ā&p~ÆZŠzZgMD÷X~lZgÔ£g~psƒYCìX
].1]§ŠÅyìX

].1]ÆZßw¬¬„,Æ‚Bzä™[åpZkÅ’k,zV
~tgzqãZzgìw6,*:̂~X÷Xtâg¾ZzgZx¸MVä«!*g
ZkÃ‚³ªâŠ~ãCŠzV6,Z2ZgHXR,Z$hÀö

H
qì:X

LL¬äeZgzyZzgâg¾Ð¬–ìÔZk„ÅãCŠ6,&Zz[�ÛZ÷
äi',Š„ïŠ~¶X¬ä‚bÆÀògcÃ¸,$1åXZ¤/ptZq-
f�z,¿Å7|¶pt¡Zq-7|¶Tä¬Ðìw6,*:
g8-0*c*X¬äÃc*C‚-VÃî|™™»xHXâg¾äU*"$HāZy

I[Æ**¢1÷á0+ZgZ̧ZwÆ´z{ZgTZzgFŠzuzVÆ»x 500 CÙZ¡Ò3‹ð
G

GkÆ
~ÌXŒÛzyz«~ZÐF,u™Šc*ŠHZ#laäZgTÆZßwyÃ"

~$+wŠc*åXZk»¼gŠz!*g{Zkz‰ÜƒZZ# (Dogma) YyZzg"Eo}
»-$äyÃZk»!*³]£xzZ:ŠßZc*Xp»-$].1]Ã{§pZ{§j
ÐMÐ(,Jä~**»xg;X].1C„Å‚bÃ̀²z`J-àä»Z̃¬
ÆuÈJX

¬ÅÑ»o]t|ìāz{@Ë}+MÆÜsB4ƒZ�ā
Zkz‰Ü»¸̈,åX¬»].1C,úZïÃKÐmg‚rì:āZµê
zZu]ÃXZk»zZôqzVÆ‚BZyÅi0+7V~ìÔñ]~7ÔZyÆ
!*bg*ÐìZµZµZzgPˆŠv}7ìXtŠ*ÃŠÚ»ª]Z0îg6,
].h+Zzg‚³§iìXw¹ÐUîVÐ¬ZLz‰ÜÐ¹MÐåX
QÌÔZKZ•ð÷á0+ZgZzg÷~„Æ!*z�Š¬»,My»g)−jåXZk»
ƒÐ(,ZÚ¬»ìw6,*:̀ÃåTÅzzÐz{x'×ZYÐÇŠ*
6,‚³§iÐ].1C§i»g»Z:t:™eXZkÆ;VâŠ~Š*ÅOñ

»¦gìT~ÇZâÔúZïZzgßÍVÅ(" (Absolute Idea) ìwÇ
zw‚ñáfe÷XZxÆ–w¬Å].1]�ÅŠ*~ZboÜ»

ƒÐ(,ZzZ§åXŒVM\Šg„ìÑ]ÃuÆ.Þ9ZŠNMh÷X].1]Ã
9gc6,9Z™äÆa¬Æ�ÃZt9Z™**¢zg~å@*āìw6,*:
].1]Ã].1CâŠe$~psHYnXtx»g**)âg¾ZzgZxäuZ�x
Šc*XëZC_·ZyÆzäGƒñ].1CâŠe$ÆãCŠ~ZßßVÆY,̂}
ÐÑzq™D÷X
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|x~āˆ~ZkÅzzÐÃðÌqÀ:áXŠ*ÅZkp!ÃZq-Z,Zßw
Æfg)ÒyHYYì�"ÑgŠ!*]»vhìZzgM`J-Ëx@}c*
Š"Æfg))eìz{‚³ƒc*:ƒ(ZkÅF,Šh+7ƒðªÔCÙqŠzu~

C20 qzVÐk�ìZzgZkÐŠzu~q,k�÷Xóó
].1]~c»ãCŠ~`tìāCÙqxîg6,p~Ôw•ZzgF,¹Æ
¿Ð¦/gg„ìX…„CÙµg;ƒ@*ìā¼Ì7ƒg;1|~âŠ{CÙ

z‰Üpsƒ@*gLìXâÅ5½3ð GGwÔZVZzgz{ÓxfgZ]XÐï™ZVáCìÚ
ZK($+sgT÷ZzgåÃugT÷X®Z].1]ZybCÙZzgúZïÅ

ì�**xCZzg)**xCâŠ}~CÙR6, (dynamic interpretation) ÃuÂ±
»g�Ûâ÷X

Z%OâCÙƒ43š5é EGG]gle8@}HìÔLLøg~M@Ôøg~**¢M@
Ãðp~7ŠNg÷pZ¤/øg~ÃZq-Zg[kH!ƒYñÂëŠBÐā
øg}ZLÃ̀ÐtÎ@*gpsƒg„÷XM\VÅRÐ‚Ó])âÅ5½3ð GG²(

C21 Zµƒgì÷ZzgzZ:Mgì÷Xóó
tìw].1]~ZkŠgãCŠ~w»qïìāâg¾ZzgZxw•Ã
âŠ}ÅƒÐãCŠ~S¤B¸XŠzu~F!*ÂVÅ§bZgTäZke
~Ì–ìā:LLZka¡]ãCŠ~Zzg9sV~ZyqzVÅZÝ|ì

Ctw•»}é¦g7ì‰ËqÃ 22 �ZLZ0+gw•»ZßwgBb÷Xóó
ŠªÆaÛzã¸]ZEwÅYñÉpŠwÇâŠ}»!*Ç].ZÇ:¦gìX
ZyÆ4,Šq-âŠ{Zzgw•ªÂZ**ðZq-„q¸XZq-„¦gÆZÖgÆŠz
Z§jXZk¦gÃMí6íäâŠ}ZzgÂZ**ðÅ)zZ]Å¹g~Å̂~
÷á0+ZgZ0+Zi~U*"$HXZxZÐ-VÒy™@*ì:

LLw•ZL¬xF,+|x~âŠ}Æz�ŠÅªZzg**‡.ÞeÏ
{¤Æ¦gÆîg6,¡(Åp~Ðá™„J-»Ñ]~z̧q5+k,ƒä
zZàÓxp=VZzgúZï»Zq©™CìXw•ÅâÎÆ!*g}~ï$¨45é GGGES

Ãc*C‚-VÅw•âŠ~Z	xÅw•ÃF™äÆ´z{¼7™CXóó
¬Å’k,zV~@*gõZzg¡]Ðàˆ].1C¸Z2ÅFúc*VVB

ñ�Š÷Xp¬Åìw6,4äZkÅ].1]ÃZq-Z•ðêŠZzgðI~»
g8-Š}Šc*X].1]ÃìwÇÆ@*,™äÆaZÐ¡]ZzgçÑ}6,

6gUÑÍ™**7,Z�].1C§i»gÅÜqÔ¶XZk (Schema) Zq-¦gZC{ā
§i»g»»£ìāËŠØ‰1ÐZßwZ~.™äÆaÑ*y»_·
czèîg6,ZzgZZ0+Zg~ÐHYñ6āuât~âg¾äHìXâg¾Æ
ÕŠë÷āZkä¬Åìw6,*:].1]ÃƒU@*gõZzgçÑ}6,™H
ìqÑèâg¾»§i»gZkÐ!*ÇZ«åX6āZkäpŠzŸs#Åì:X

LL÷Z].1C§i:Üs¬ÐZìÉZkÐ!*ÇZ«ìX¬
Æ4,Šq-ZK̈ãf‚»§C¿ª„»¿&z{LLÇìwóóÆ**xÐZq-Zµ

)&Z#îy»Ñ]»{ÛHì(ì 'demiurgos' z�ŠÌ«™@*ìÔÇŠ*»
ZzgÇŠ*ZkÇìwÅ¡ªCÙ~̂ìXZkÆ',@÷}4,Šq-Çìw

¡ZK̈ãf‚»F™Š{âŠ~Š*»@ì�„ÅZªV~ªCÙƒ@*
C19 ìXóó
Z#ëZLZgŠ¤/ŠÅŠ*Æ!*g}~«!*g̈gz„™D÷Â…"Ñg
ë{bCÙ¡]ÃMD÷Xp~ÔAz¥wÔ¿ZzggŠ¿»Zq-„CÙÑpÐ„@***
!***Š3ðŠêìX‚³[Æúñ�Ş̌]øātpZéìā[ãCŠzV6,Zk6,
÷ZðÐÎaXgÅOñZzgZkÍgÄŠ®}Ã™™ZÐZC@*,¯c*YñXë

Z,Zßwˆl™D÷�¬xÃ{mÐZzgZ·µÃÑiòÐZµ™ÃZzg…
Zk»ZI¯NāXbCÙ»…‚oìZyÆú»g�Ûâ¸ÂVÃ™ÃXZôm,
âCÙ¢]Zzg#ê-e1ëÆZÖp÷:

LL¡]~¼Ìx7ìXCÙÚÚpzpwZzgw•Åqª~
ìX1ëY…÷ā°xÐ¼Ìz�Š~7MYZ¤/¼:¼Ë:Ëßg]
~¬Ðñ�Š:ƒZzg:„Ãðq%Ën»¶Kygh}¸T$ƒ$ËìZk
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Zxä].1]Å°p-VÅì:LLt¡]ÔZK̈ãçÑ}Zzg„Åw•
ZzgF,¹ÆÀòZßßVÅ‚bìóóZAezCÙ8-Zzg¡]Å].1]Ô~Zxä
].1]ÆZßwÒyK÷Xz{&Z’ZðZßßVÐM¸i™@*ì:

lZgÅ£g~p~»Zßw -1

¡+ÆZq-Šzu}~æƒä»Zßw -2

ÔÅÔ»Zßw -3

«Ã~tŠúò—z!*8-4ìXHZ,Zßwzä™**eìÎZk
ŠgÀòîgÐÑÍHYn?HÃðZ+7æ{F,KMñ�Šì�:ÜsçÑ}
Zzg„É&+Z]pŠ¡]Å»g�Ûâð~Ì÷áïì?Zk§bÆZ‹ZŸ]Æ
!*z�ŠgCgCt!*]zZãƒCYg„ìāZ+F,KMzZªñ�ŠìZzgCÙR6,CÙ§b
Ðxîg6,ªCÙƒCgSìZzggzi',ziZ+ZZ‡qVBX~ik,,
�CÙ~fgZ]ZzgZK̈ãM!*Š~Æ_¬‰÷̂áï÷Ô].1CâŠe$ÆÃØÃ
!*ziy¯g„÷X

].1C„»ãCŠ~`t7ìātp~Zzgw•Æ¦gÅãCŠ6,‡ìì
ÉZk»Ã̀tìāw•Zzgp~ÅãCŠ§ŠZzg“6,ìXgzZîgŠy
§ŠÃ»™**eSì²].1]ZÐJw™CìX§ŠÓxñ�ŠZ]ÅÑiò
S¤ìXt&+Z]pŠâŠ}~ñ�ŠìXtÓxw•Ôp~ÔF,¹Zzgi0+Ï»
u*ìXZk¦gÃÒy™äzZÑZßw¡+Æ!*ëZ‡x»ZßwìX
].1]»ŠZZßwLLÔÅÔóóF,¹Æ¦gÃÒy™@*ìXÈŠZ],}ÆZ0+gúZï
ÆÎ@*gŠCÙZñYäÅOñPˆŠv}‚tMäzZá§ŠZ]|~
F,¹»!*)̄‘W÷Ô‚Š{Ðë{ZzgZŠÌÐZdÅ§sX6ā„CÙŠ3ðŠê
ìZkÆ',@úZïpŠÃ!*ÇZq-„§bÐ7ŠCÙZDXtZy&ZßßV»
ãCŠ~{āìXZyÐ¹ÐZŸ°¢{/õ

GE
GÀfe÷X~ÀZzgbzÔˆZzg

ñZŠæZzgŠ«z){÷áï÷XëZ7÷äÅÃÒ™,ÐXÂáëlZg
Zzg£gÐM¸i™D÷X

w•ÅZŠÌF,+Zzg‚Š{F,+ZlxÐÑzqƒðYèZ7¼ZzgŒ%ZdZzg
C23 ë{nÅw»]ÅzŸs#7ƒ$Ë¶Xóó

("Every thing Flows") LLCÙqgzZVŠzZVìóó
ÐáÆ*gzVÆx

9)ÀŸ3ð
EY

HVJ-CÙqxîg6, (Neutrinos) ER,ei
w•~ìXi}&+Z]pŠxîg6,w•~ìZzg‚w~Zq-!*gÎg`Æ
¤/ŠZzgŠy~Zq-!*gZL"gÆ¤/Š¤/Šl™CìXÎg`£Šy~Zq-!*gZL
"gÆ¤/ŠZzgKVÆŠzu}*gzVÆ_Z{É™zh‚w~Zq-ŠiKV
Æ¤/Š̂™@*ìXZk»ZkyìāZkÐ(,}RªKîVÆRÌË
nÅZ½¦¤/Šl~̂zsƒVXtâŠ}ÅZ+{¤¥xƒCì�ZVÅR
6,Ìñ�Šì˜VZV�ï™âÅ5½3ð GGw¯D÷Zq-Šzu}Æ¤/ŠZgëgzV
Ð6ÎD÷XZVÆZ0+gZ¼zyZ•ð!gëg~ÐE®Ó4øGÆ¤/Š̃R
÷X

Z¼zyÅZKZq-{mp!tìāpŠZL„¤/ŠZq-xgëgÐ¤/Šl
™@*ì&gz»c*Á7HYYâÎZñZkßg]ÆāZ¼zyÃn{™Šc*YñX
Z¤/ZkÅ¤/ŠlÅ¤/ëgÃ(,JŠc*YñÂtª]Z0îg6,Zq-Šzu~nÆfg}~
psƒY@*ìªZk~LL£g~p~óózZµƒYCìXãCŠ~fgZ]Å¤/ŠlÃ

iZzc*ð "Angular momentum" **LÆa�lZg~e:ZEwƒ@*ìZÐ
(Spin ZuZqë÷ZzgtZyÅgëgÔSZzgw»ù·ìX¤/ŠÙlZg

»Zßwik,,�CÙ~R6,ãCŠ~wg‚rì1¬xŠ*~Ì Quantization)

ñ�ŠìpZk»ZW,ZkŠgÁìāZÐÃZ0+Zi™Šc*Y@*ìXik,,�CÙ~Š*~
gLgLfgZ]÷�xîg6,w•ZzgóÅª~gT÷T~
ÃðwÌx7ìXtfgZ]xîg6,ZLÐZ«fgZ]~ps
ƒDgT÷®ZËÌxZyÅÇw»ç**eìXER,zy6,zIy~
Zzg6,zIyER,zy~ÑpÐ„îg6,psƒDgT÷X
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É¬Å (Syllogism) Ìi}òZ~.™ä~:ÜsZgTÆªkx
].1]ÐÌæŠfe÷Xß&×~Y„ìāa0*ñZzg6,0+}'×h+ZgƒD÷Zzg
÷{½ZðZbZ�ÛZë™D÷X®ZZ#z{ËyÍlc*%©ÃŠ÷[ìÂZkË6,B
ìāt‘tZhZzg'×h+ZgpgZu�ÛZë™äzZáYâgzVÆ¤/z{ÐmgBb
ìZzgz{ZyÆ¬Ü̂~ŠzhCìXŒVëZq-åªkxÃ»g�ÛâŠÙ÷
Z¤/pt�ÛnHYYìāß&×~äZgTÆ�»_·7™g3ìXpZÏ
ß&×~»‚oZ#Z,YâgÐƒ@*ì�	#Ö~ZkÐ(,ZƒÔ‰ƒc*Âz{
¯gUZkË6,BìālZgÔ£g~psƒ_ì®Z¸Í!ªCÙìāß&×~Å
N*4¬Æ‘:gs**]ÐOW,÷eìÑÅg~îg6,„?X

tƒªCÙ™@*ìāÎW»§i»geìz{gŠyƒc*].1CÔøg~%è
ÅŠ?ÅaZzZg7ìÉ¡]~ñ�ŠÇ©]»!*bZÖgìXZ¤/Zk
§bÐŠ¬YñÂÓx»Ñ]~LLÑÅg~].1]óógcrƒðìXp
¡]äZÏ6,'7ÅXtÃð©àF,¹7¶TÆ!*)̄¡]ÆZ0+gzã
©]äß&×-VZzgZK̈âVÆÅgÅ̂Z(gÅÔQZK̈y~t&¢AaZ
ƒðāz{ÅgÅZyZlxÃxk!Y])].1C(Zlx~ps™nXTÐ

C24 øg}ZgŠ¤/Š#ƒðŠ*Ã'×h+÷Zð~ŠÚ»ZkyaZƒZìXóó
„CÙZyVßVÃ©àìwHYYì1tŠ*Æ»x™äÆ§hVÆ

!*g}~÷~Cð»ZÖg™C÷XVwÆîg6,LLZ**`ÆeƒóózZàVwÃBX
ÃtèZ_OgÐ0ƒÐqDî]~ZkyÃ%œ/~wqÝì
T~gKgKp´VZq-¹(,~p~»ñZ#k�÷X)].h+Z˜b

LLZ_Og»)gZóóë÷X(eúguÆâCÙ (The Edge of Chaos) ~ZkÃ
6,»xÆe Self Organised Criticality ¢]6,!*uZzgZkÆ‚¹Vä

~ge$ÆeƒÃZEw™DƒñtŠ3c*ìā¾§b¡]ÅZ¥V6,
÷}úZïz̧q5+k,ƒD÷X~LLlZgÐ£góó~p~»Zßw»g�Ûâƒ@*
ìX

(Quantity and Quality) lZgZzg£g
lZgÆ£g~psƒä»‡âyzWeä6,ÑÍƒ@*ìÔik,,�CÙ~
R6,âŠ}ÆZŠÌF,+fgZ]Ðá™ZK̈ãD~MäzZáxF,+bCÙ
J-XtCÙnÆbCÙ~CÙR6,Š¬YYìQÌZkZëZßwÅZÌJ-z{
5+k,Zð7ƒðT»t	ìXCÙñh6,t].1CZßwøg~ÂzZK§sKzw

ZkZßwÐ¹¬ÐzZ�¸ (Megaran Greeks) ™Z@*ìX~gy-**ã
ÃèZtÅ^~7™äÆaZEw (Paradoxes) Ú,] ZzgZkÅF

™D¸XVwÆîg6,:
HZq-!*wÁƒYäÐZK̈yRƒY@*ì?c*Z**`»Zq-ŠZ:eƒ¯@*ì?

�Z[Ô~ìXZ¤/Zq-Zzg!*wÁƒYñc*Z**`»Zq-ZzgŠZ:÷áïƒYñ?�Z[
Z[ÌÔ~ìXA$ÎZwÃZkz‰ÜJ-ŠCÙZc*Y@*ìāuRƒYñZzgZ**`»
eƒz�Š~MYñX…Zq-§Š»‚oìTÆ�gKgKp´V�
£g6,ZW,Z0+ZiƒäÅ„CÙÃð&¢A7g‰ÔZq-{my6,V™Z(™Šî
÷XªlZgÃ£g~ps™Šî÷X

Zkìw»ZÖgFnÆõzgzVZzg¢[ZÑVw~MìTÅgzÐ‰
ßgÂV~gKgK!*'¹(,~p=V»:L0YC÷X}Zz.$Å#6,
My~�óóLLic*Š{;B»xM‚yóóLL¢{¢{¤/äÐß~ÌÎgZcƒY@*ìóó
z){z){X¹ÏªV~lZgÅ£g~p~»ZßwgzZîÅg»z0[
ì‰āR,Z$hÀö

H
ä¹ì:

LLCÙ�ÛŠË:ËuJ-âCÙ].1]ƒ@*ìÔZÒZz‡]ÑÅg~îg6,XCÙ{Ây
{:tY„ìā#ÅZq-{mlZg3äÃ'×h+Zg¯Cìp'×h+#eZ%
Ð3**Zk‡.Þ7gLāZÐ3c*YnXíZq-Zy7,|ŠŒCúg]3**åä
Æe~¬ÆZkZßwÐgZÉðqÝ™CìTÆ�lZg£g~
p~ƒCìXgzi%{i0+ÏÐZ+"ÑgVBŠ~Y$Ë÷XŒVJ-āYâg
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êÁlZgÅR6,tŠ}ÆÆ‚BOYñÇXi²ßV (Super Critical)²
~ÌZk|ÃŠ¬YYìāZ#i}ÅZz6,~RÆŠz•}Zq-Šzu}
Æ0*kÐ¦/gäÅÃÒ~M:~g¥/3DZzgó÷ÂtèL©à
âÎÅƒCìL(,~Ô©ātZq-(,}i²á~psƒYCìX

Z¤/pÃtZ_Og7™äzZáZkÐÑDŠ3ðŠï÷@*ëtÓxlZg
Æ£g~psƒäÆZßwÅVB÷X¬äeöÆ!*bg¤VÅ

Šgc*ÄÅ¶TÅgzÐgK (Nodal line of Measure Relation) Šgxã÷
gKlZg~p´VZq-{m£x6,V™LL£g~–Dóó»ñZ#k�÷XZk

ŠgzwZg]6,ZŠìX‰‰Šgz 100C K~ZÒ0*ãÅVwŠ~YCì�
wZg]`Z!*wÆŒÛd$(ìwZg]~ZŸ†¯g~îg6,0*ãÆ
âÅ5½3ð GG²)‚>V(Ãx™ä»!*)̄7áCX̀Z!*w6,îJ-0*ãZCw',ŒÛZgg‚r
ìXt0*ã„gLìYèâÅ5½3ð GG²~Zq-Šzu}Æaæñ�ŠìXZÜV
ÆŠgxyÃ,M×M×(,kì©āâÅ5½3ð GG²Å!*bæZ7Z‰gppÆ

6,wZg]~ËÌn»ZŸ†âÅ5½3ð GG²Ãx™Æ 100C a**»°7,YCìXÐ
¸\~ps™Š}ÇX

J-QZH 0CÐ100C ¸§i»gZkÐZ«Ìƒ@*ìXZ#0*ãÃ
Y@*ìÂtM×M×7çā¬0*ãÇhJƒQ'×h+ÇhJƒäÆˆ̂k
^Z(g™áXZÜVÅw•wZg]ÆZyZ`ÐM×M×ÁƒCì©ā
6,Zq-Z(£xM@*ìZ#â“wZq-{mF,KM~WYD÷&ë',s 0C

ë÷X̂kZzgâùÆŠgxy£g~�ÛtCÙËÅ™~MYìX0*ãºm
£œ}À}ŠðäZzg\kuäÆaZEwƒ@*ìXp',sZk»x
ÆaZEw7ƒ$ËX"5»45Àö

GGEGZ±gÐ�Ûttìā̂k̂~ZVZq-NF,KM
0*fe÷XZk~ZVZq-Šzu}Ð¹Šzg"F,KMZ0+Zi~ñ�Š7ƒD

ÆZq-§sÆZV»ûz̧q̄ÆŠzu}u}6,ñ�ŠZVÆ (Crystal) É̄
ûz̧qÐ³ƒ@*ìX¸zzìāë0*ãÆZ0+gZC;BƒMh÷p',s

ZyVßV~ÐZq-ge$ÆeƒÅìÔt~gy-**EVÆZ**`Æeƒ
ÅVwÐx/ìXûZgR6,PˆŠv}ge$Æfg}¤/ZñYD÷Xt
Š/FŠiŠCÙZc*Y[ìÔZ-ge$Æ‚BözV6,eƒÎ™ZzgÛR,6,¡¦îg
6,X¼Šk,J-ge$ÆfgZ]Zq-Šzu}6,¤/Dg÷ÐZzgZq-gN*‚ZCÙZxú
eƒ¯Š,ÐXZk£x6,V™Z¤/'×h+fgZ]¤/ZñYNÂz{c*Âeƒ6,ZK(¯
BÐc*z{Zq-§sÐÂZiyÃZÚ—hŠ,ÐāŠzu}¹ÐfgZ]Ì¹

',]ggN*ÌƒYì (Avalanche) ™nÅ§sÙÑzqƒYNÐXt
Zzg(,ZÌ)T~¹‚g}fgZ]ZK(gh™nÅ§sÒYN(ZzgZy
ŠzâVßgÂV»Z®gZk!*]6,ìāeƒ6,ñ�ŠfgZ]ÅF,KMtìXZ#eƒ
ÅtqªƒCìÂZq-fg{ÌZL¤/ŠzâZb~egZâðp~aZ™ä»ñZ#
0YìXt©àÃMäzZàVwLLZ_OgÆ)g}óó»÷á0+Zg%:7™Cì
TÃ¹zWîg6,ÑÍHYYìÔi²ßVÐZg»J-ZzgZ6uZÞâÆdZy
ÐlVJ-X

Ãpge$ÆZ§Zs~¤/Dg�Ðge$»eƒ(,Zƒ@*Y@*ìXÓxÃp
ge$Æ¤/YäÆˆ�eƒáCìZkÃ±!*¯Z]ë÷XŠzu}ZÖp~
ËäZÐÅg~îg6,t̂7Š~ìXtZK̂pŠ™@*ìZL¡~ZßßV
Æ�Ô©ātZq-êÁqªÃVY@*ì˜VZq-fg{Ì)áµ³aZ™
YìXƒYìāz{fg{eƒÃðhZ‚Èñc*Zq-Z(ŸÑzq™Š}T
ÆË~eƒ!*Ç„n{ƒYñX

6,!*uÆ–wZk|Ãgc*èÅi!*y~-VÒyHYYìāZq-
ŠØ‰wÆ',]gÆz̧q5+k,ƒäÅÑbÔZkÆwÅË¤‰ÜÐZ«
ƒCìXZk»tÌIìtLL¤‰Ü»‡âyóó¡]~¬xì6āøI4Å

(Chain Z#Zk~z̧q5+k,ƒäzZÑÚ¬ï (Critical Mass) ÃåS
ZbŠ}Æ~$+%zZÑƒ@*ìXøI4~z̧q5+k,ƒäzZÑ Reaction)

lZgÅR6,M×M×Áƒ™»ƒY@*ìX (Sub Critical) Ú¬ï)êÁ
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gzb»ÇZ0+Zi{ÎMh÷XpZ¤/gëgZq-{mRÐ(,|YñÂtC**Â
ƒÇāØ,¹VFÏÉ0*ãÆgztÆ!*g}~¼ÌIÂƒYñÇX
Šzu}/V~Zk~LLZ_OgóóaZƒY@*ìX

(Mendeleyev's Periodic Table) �µ»Šzg~].zw
ZK̈yä‚bÆ!*g}~ˆ~ÎOÑzqH²âŠ}~£g~
p=VÅñ�ŠÏZkÆD~¬Ð¶pZb¹g~ÅŠgc*ÄÐ¬ZÐ
ÇsV~7ŒYeåXIZi,¢]̂kÐâùZzgâùÐ’~
p~Æ¿Æ!*g}~¸Y„¶ātz̧q5+k,ƒD÷tYä%āw
YVXt!*'9îg6,Z[™~MäÐ÷X

ZÞ,œ~~d~ä¹F,¹ÅXÁÜÅZq-¹(,~®ZŠŠgc*Ä
ÅˆXp¼ZÏnÆZ{îÅªÌñ�Š¶ÜāM`ÀfgZC¢]

~0*ðYCìXxgzÏ‚bŠZy�µäÄbwHÔ (Particle physics)

ÁÜ»Šzg~].zw Æ‚Bï™ (Julius Meyer) �:Þ Tä̀ð6ŠZy
¯c*XZÐŠzg~].zwZka¹Y@*ìā (Periodic Table of the Elements)

Zk~zMzMÐZq-‰6ðpZmgppzZáÁÜ‚tMD÷X
äŠgc*ÄÅXp (Cannizzaro) Y~Oigz 1862 �CÙ~ziyÅñ�ŠÏ

�µÅ)©àf;-$Zk|~ā¶āZkäÁÜÃ¡lZg~jZá
Ð7Š¬ªZkäZZÜVÃ¡ZyÆZziZyÆÚø~7Š¬XZ¤/

ZkäZ(Hƒ@*Âz{LÌZkxŠgc*Ä»!*ã:0YXVwÆîg6,Ô{µ
(ÃZkŠzg~].zw~K 127.61 lZg~Ã̀ÐKùg*)�CÙ~ziy

(ÆˆM**ecåpZkäZÐMÇe+Ð 126.91 MÇe+)�CÙ~ziy
¬]Ò54-ê GEGÆng3TÐtx¹g‚råZzgMÇe+Ã́K',zâíÆ
ng3X�µ»§i»g�,œ~~sU*"$ƒZZ#Zogm,Æfg)

ìX 53 ZzgWÇe+» 52 Ø`āZmF,KMŠg„¶Xùg*»*�CÙ~ziy

JƒCì®Z'×ZØ7™CìXŒVëZq-£g~p~ÔZq-wÅ
p~ÅzŸs#™gì÷�lZg~p=VÆ¦ƒDg�Ðz�Š~MC
ìX0*ã»âÅ5½3ð GGw×‚Š{ƒ@*ìªMx»Zq-ZVTÐ;àgzXÆŠz
ZVa}ƒD÷Zzgƒ43š5é EGG]Å)zZ]ÐM‚ãÐ™~MY@*ìXpZ#

¹ÐâÅ5½3ð GG²ZNƒYD÷ÂZq-Z+{¤Zzgp!ZCfe÷�Zy~
ZÐZŠ~îg6,ñ�Š7ƒCªâùqªX)zZÂV~t{¤÷áï7ƒCX

(Emergent óó ëÏÅi!*y~ZkÃªâùƒäÅp!ÃþþLL¼g5+k,1
ë÷X Phenomenon)

6āñzZwegZ\Hìā:
6,âÅ5½3ð GG²"F,v�ÐZq-Šzu}Ð”Z** 32F LLâù0*ãÃfgZQZ™,Â

ghŠ,ÐZzgZkÅOñZq-LLp~Æ%µóóÐ*gDƒñZq-{m
F,KMZ(g™BÐTÃë',së÷XŠzu~§sZ¤/âùÃ¤/x™,Â¸
"F,KMâÅ5½3ð GG²̄gUZq-Šzu}ÐZµƒYNÐZzgLLp~Æ%µóóÐ¦/g
™¸\Å̂Z(g™BÐXËZq-âÅ5½3ð GGwÆaLLqª~p~Ãðp

C25 7gBbXóó
LLqª~p~óó!*Çz„qì&ëLL£g~–Dóóë÷X¸
úZïZZ‡q¡~bCÙ~ŠAYMh÷}ñÌÔe~Z+Z}âÅ5½3ð GG²ÔZzg
&+Z]pŠf‚XâùÅtS¤gzi%{Š"ÅãCŠ6,ëZh§bY…÷X

---- ¢]~ÌâùZâ»gztZh§b™~M@*ìZzgåîgÐáµƒ@*ì
1ÜsZq-uJ-XâùZzg’Åw•Æ¸Z2zZãîg6,LL7V

~ZqÐi™D÷X (Turbulant Flow) ZzgLL|ì·îóó (Laminar Flow) ·îóó
Zy~ZzwZ™̄ÆgzbÅzZã°pÅY$ËìZzgáµ}òÅ7Íðe
ì²MyZ™̄Æe~ÜsZ0+Zi{„Îc*YYìXZ¤/Zq->ÞÆnÐ
Šgc*6,jy§jÐM×M×Ëg;ƒÂâùÅ¬x)zZ]Æfg)ÇÇ
Z0+Zi{Îc*YYìXZ¤/0*ãÅgëg!ƒZzgZk~Ø,Ì0g„ƒVA$Ìë
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C2H4O2
_acetic acid LLLL 118» LLLL 17»

C3H6O2
_propionic acid LLLL 140» LLLL _

C4H8O2
_butyric acid LLLL 162» LLLL _

C5H10O2
_valerianic acid LLLL 175» LLLL _

e¤/~6,àì 80�(Melissic Acid) Ô!5ÎæGEuZŒ  C30H60 O2 Ðá™
ZzgZk»Z̀!*wÃð7YètZbZñF,0Ì~„ƒñ%ggZ]~ps

C27 7ƒ@*X
uVZzgggZ]»_·d~ÅZq-Sà÷ác™CìXx',¤â~
6ŠZy9Ze}»ìwåāb™)Îz{x’Hå(ª;àgzXÔ
MxÔ**>zXÔ»g0ñâM‚àÔ**>uZŒZzg

$4-£4è GGGEÃâùqª~ps
(Raoul Y~Îõ6ŠZygZîw&½3ï FHH 1877 7HYYXt**eìXp

ÆŠ!*îÆ�âùqª~  Atmospheres 500 Zzg 140C MxÃt Pictet)

ps™ä~»x[ƒŠHXˆ~**>zXÔMxZzg»g0ñâM‚àÃZk
6,âù~ 240 Y~MxÃt 1990 ÐÌÁŠgzwZg]6,âù~psHŠHX

psHŠHXZkÐÁŠgzwZg]6,t̂kqª~ÌpsƒYCìXMy»g
6,âù~ps™1ŠHXZyŠgc*:VÆZë 255 ƒÐÂ»xª45Í-ê

XGGÃÌt
iZEÑ]¸Xâù;àgzXZzgâùMx(,~lZg~gZÍV~ZEw
ƒC÷XlZgÅ£g~p~Zk|ÐªCÙìāŠgzwZg]Åp~Zë

Æ (Super Conductivity) ZdñÆ S:]~p~»:Lk�ìXtq
e~ã~ZÌgBbìXx@{HŠHìāFZbZX~0*g{uz„ì

™ä6,ðÆ™.$ÐÃð'×ZØ7™DX (Super Cooling) ¹ic*Š{QZ
äZÞ,œ~ÆÛ~ (Kelvin) Z•ðÁŠgzwZg]Æ_·Ãúy

»¦g7H (Absolute Zero) {mF,¹Š~XZkäÁÐÁŠgzwZg]Ç#
ìXZk»ìwåāZkŠgzwZg]6,âÅ5½3ð GG²ÅÂZ**ð# -273 Zzĝ[Îc*ātt

¹Y@*ìZzgZ•ðÁŠgz (Zero Kelvin) #úy ƒYñÏXZkŠgzwZg]Ã

�µ»ÓxF,Šzg~].zwlZgZzg£gÆZßw6,FFìXZk~ÁÜ
Æ�CÙ~ZziZyÆlZg~�ÛtÐ£g~�Ût»çHŠHìXZÐZxäZÏ
z‰ÜTy1å:

LL!*ÆHy¬»ZßwÜs%“ZâÆa„7É&+Z]pŠÁÜÆK
~ÌŠg„U*"$ƒZìXZ[ëY…÷āÁÜÅ6ðS:]ZyÆ

÷X®ZZyÅ{¤)£g(Zy (Periodic Function) �CÙ~ZziZyÆŠzg~÷
Æ�CÙ~ZziZyÅlZgÐ³ƒCìX�µäU*"$HāÁÜÃ�CÙ~
ZziZyÆÒpÐF,KMŠ¶Ð¥xƒ@*ìāZk~zMñ�Š÷�Zk!*]Å
¶K0+„™D÷āŒV6ÁÜŠgc*Äƒ**!*¹÷XZkäZq-Z,„)
Šgc*Ä”{KÆ!*g}~7ÍðÅZzgZkÅÀò6ðS:]CNaè

Zw!54-ê GEGg3ZzgZkÆ�CÙ~ - ZÐZq-KZw!54-ê GEGÆˆM**åZkaZk»**xZk
äZkKÃ (Lecoq)u ziyZzgwÆ!*g}~Ì7ÍðÅX¼‚wˆ_d

Šgc*Ä™1X�µÅ7Íð.e$©à�ÛtÆ‚B9U*"$
Šg|µ5Í-ê

Y
GG¶X¬ÆlZgÆ£g~nŠáÆ‡âyÃ Zw!54-ê GEG - ƒðXZk

ÑÅg~îg6,ZEw™Æ�µä�‚³»g**)uZ�xŠc*ìz{CggZJ
ÆZk»g**óÐÁ7ìTÆ�ZkäZkz‰ÜJ-) (Leverrier)

C26 ÆæZgÅeöÅ¶X (Neptune) Šgc*Ä”{(g}0y
d~~�p´VgzúƒC÷Zy»™ŠZglZg~Zzg£g~ÔŠzâV§b

»ƒ@*ìXªŠgZZzgqªÅp~XZÐ’ÐâùZzgâùÐ̂kqª
~p~Æ¿~zZãîg6,Š¬YYìXT»m¬xîgÐwZg]ZzgŠ!*î
~p~Ðƒ@*ìXZAe-CÙ8-~ZxVßVÐzZã™@*ìā¾§b
ÁÜ~‚Š{lZg~ZŸ†£g~Z±gÐZZ	xð™@*ìXZxÆ
iâäÆˆÐd~~**ñVÆÂxÃps™Šc*ŠHìX@*ëlZgÅ£g
~p~Ã¡Æ‚BqgzfsVwÐªCÙHYYì:

"CH2O2
_
formic acid boiling point 100» melting point 1»
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ƒŠHXt¡¦‹}÷�PZŠ-VÅ¤/ŠâVÅi“M7‘WÉZkÐ}4
aZzZg~£œÆaZEwƒD÷ªÅ~ZziZgzVÆîg6,X

(Phase Transitions) ˆg~%Zi
Zq-.e$ZëîC%z{ì�̂g~%ZiÐmg‚rìXz{%³˜V
âŠ{Ô̂kÐâùc*âùÐggZ]~psƒ@*ìÔc*ïFÐ)ïFÔc*

~psƒ@*ìXtÓx (Super Conductor) ÐZdñÝ (Conductor) ñÝ
úZïZ÷QÌt!*]š—zµU*"$ƒ_ìāZy~˜t0*ðYC
ìXŒVJ-āZy~ÐZq-~ZEwƒäzZàgc*èÃnFŠzu}Š!*]
~ÌZEwHYYìXt£g~–DÅ(,~zZãVwì6ā8-,ç EGE¯Ò5ëG

ÆqgzfsÒyÐªCÙìX (James Gleick)

LL&+Z]pŠZ_OgÅ§bp~Æ%Zi~Zq-n»Àògzt÷áïƒ@*ì
TÅ7ÍðpgŠ|·9ÃŠN™7ÅY$ËìXZ#̂kÚÃ¤/xHY@*ì
ÂZnâÅ5½3ð GG²iZZ+wZg]Å$+zª°iä”÷Xz{ZK«È-VÆÜs!*CÙÅ
‚izgÎD÷ZzgâŠ}Æ;î»!*)̄‘W÷XÎic*Š{wZg]ƒÏZÚ„

ic*Š{;îƒÇXQÌZq-{mŠgzwZg]ZzgŠ!*î6,V™tp~Ze7-Zzg)
ÚƒYCìX‰āZq-g�ÚƒZåÔZ[tI^g;ìXN»̂ƒYCì

ZzgâÅ5½3ð GG²Zq-Šzu}ÐŠzgƒYD÷XZ[tâùÆZßßVÆ�»x™D
÷�̂kqªÆaZEw7ƒMhXZz‰ZbÂZ**ð~o„Ãðp~

C28 Mðì1z{âŠ{�¬âùc*ïtc*ZdñÝåZq-5Š*~ŠZ4ƒŠHìXóó
(,}eäÆbCÙÆa»°oƒ‰ (Dynamics) EHÅwH]

ÂñVÅR6,**»g{‰XŠg|¯ò}*]Z[ÌZy (Atomic) p�CÙ~
¥V6,»gMæì˜V¹ic*Š{!gëgÔc*ik,,�CÙ~R6,z̧q5+k,ƒäzZá

Æ!*g}~, (Quantum Mechanics) úZï»g�Ûâ:ƒVXÃZ#-+ö
EH

}*]
Ð!*]ËŠzu}!*[~ƒÏXt‚b~£g~–DÆáZŠs¶XZk»

wZg]**LÆaeöÆeäÆîg6,ZEwƒ@*ìXÇ#6,Ìw•
!*Ç„»7ƒYCX¼:¼ÂZ**ðQÌñ�ŠgSì&»7HYYXi
£œÆa¹Y@*ìāÂZ**ðÅlZg#ƒ̂ì1wZ(7ƒ@*X6ā
Zxä¹åâŠ{Zzgw•Ç#6,Ì¬îgÐ**‡.ÞeÏ÷X

M`À**‡.Þ¢uJ-ÁŠgzwZg]qÝGYgì÷ZzgZZñÝÅ
6,ZZñÝ0Y@*ìÔg  K úy 4.12 aZzZg~Zë™ŠZgZŠZ™gì÷X0*g{

1400 6,X½ã 0.53K 6,N*"54-ê
HGEG 0.8K 6,-gk 1.20K ÔZw!54-ê GEG 3.73K 6,ÔH 7.22K

6,Z’ìX45Í-ê
XGGzZu 20.4K ÁÜZzg%·]~tp!0*ðˆìXâù;àgzX

Super ¥xÚì&)c*7YeÔÇ#6,Ì7XtzZuÚìT~
ÅSàp!ìX¾qwŒVÌŠgzwZg]~p~LL£g~–Dóó Fluidity

6,45Í-ê
XGGÆgzt~Z+ãCŠ~p~zZµƒYCìāZkÃ 2.2K »ñZ#k�ìX

¹Y@*ì@*āZÐâù45Í-ê
XGGÐZµHYnXZ¤/pìwHY@*ìāÇ 2

45Í-ê
XGG

J-ÁŠgzwZg] 0.000001K #»”w**eìQÌ5"5»45ë GGEGÆZEwÐ
qÝ™1ŠHìX

ZÌJ-ëäZKÂzZy6ðp=VJ-özŠg¿ì�§8gR,m,ZzgÅ
~zZµƒC÷Xpt7ÈÜecātp´V¡]~}ic*Š{(,}eä
6,z̧q5+k,ƒC÷XMßŠ7VÐsÃÔ‹}ZzgÃ%ÅF,IZq-„ìª
»g0X�ÛtÜsŠ!*îÅºmlZg»³ì�Ã%ÃZq-ºm`6,gZãÆ
‹}Æ;g~ps™ŠêìX¬x¤/dV$Ã‹}~ps™äÆaZÐ

ÆŠ!*îÆ�ǵ7,}ÇXt¿ Atmospheres  10,000 ¹E²áJ-
i}ÆZ0+gŠgCîgÐgzúƒ@*ìX

 ŠgzwZg]Zzg 2500C **òZYg{ŠZg~ (GEC) Y~¾wZ¼pv 1955

Š!*îÆfg)¤/dV$Ã‹}~ps™ä~»x[ Atmospheres10,000

6,qÝHŠHT   Atmospheres 200,000 Zzg 5000C Y~³̧ 1962 ƒ̂X
ÃZEwG',Z{gZ„‹}~ps (Catalyst) ~¤/dV$%Ë¿Z0
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ìXlZg£g~psƒCìX
 ÀògztZzgqª  **x  �ÛŕÆæzbg°C

(Field)ì ',¹g»z^ 102

gi+-',Ze»† 5x105----106

(Waves) Ø, ZpZ*XKz~ 108

gi+Zg 1010

gzÝ 5x1014----1015

Zog} 1018

(Particles) fgZ] ²-)é
Y

Gg}ÔEàð 1021

²-)é
Y

Gg}ÔLL¡¦óó 1024

²-)é
Y

Gg}»:gm,ÆZ0+g 1027

(Organic and Inorganic) **xCZzg)**xC
lZgZzg£g»‡ây].h+¢]ÆƒÐpÐi·UÔªZßw

6,ÌgzÝeZmìXëZk6,ic*Š{,ÐË (Uncertainty Principal) ÑŒ
Šzu}!*[~!*]™,ÐXZ¤/pZVc*�CÙÆZ0+gñ�ŠËZÐZŠ~fg}Å
gëgZzg97ic»ç™****eìÔpZ,fgZ]ÅM®ZŠÆgzbÆ!*g}
~¹¡Æ‚B7Íð™**eìXZq-'×h+Vw:@*•gÃÑ{g`

»¿-Vz̧q5+k,ƒ@*ìTÆ!*g}~ (Decay) ™äzZáZVÆ@*•gú
,Ð7Íð™****eìXp(,~®ZŠ~ZÜVÆizZw5+k,ƒäÅ
Ñb»ˆ[ZkŠg9îgÐg3YYìāZyÃŠgC{-VÆîg6,ZEw
HY@*ì@*āi}Îg`Zzg*gzVÅ/»çHYnXt|ZipŠāZVÐ
gLfgZ]Ægzb»ç™äzZá̧Z2Zy̧Z2ÐZ÷�¬xR6,
ÑÍƒD÷ÔtZkZ%ÅZq-ZzgVwìālZg£g~psƒCìXZkî
£xÅ¶K0+„˜VgLeäÆbCÙ6,ÑÍƒäzZá̧Z2ÅcZg~»

¯ò}*]Ðz„mì�U*â~gc*è»Zdgc*èÐZzg].1]»gzZî
yÐìXtZ,›ëÅzŸs#™äÅZIì�¯ò}*]ÆŠZ],{

ZzgâŠ}Å (Radio active Transformation) »gÐ!*CÙ÷}Ãqgm,p~
(Theoretical ÂZ**ð~p~XZkä‚bÅ5÷ápVÃÀŠc*‰Ã~6

�IZi,**‡.Þi)bÃi™äÅZIìXŠJCïÞÅ Chemistry)

¹g~~ãCŠ~p´VMNMVäŠJÂV~ÐðÆ·îÆK~
ŠØZg-V»Zq-MahZ ÷á0+ZgŠgc*:VÃe¯c*X6Ã̀ÅJqÆÃ̂~

 Ÿ»ƒŠHXp¨gz„Æ6,ZäZ0+ZiZzggŠyÆ̧Z2ÐZkÆ}ò
aèƒŠxƒDZ̧kaZÐi',Š„'×ZØ»‚o™**7,ZX

].h+¢]].1C¸Z2ÅVßVÅŠzªÐâÑâwìXÅZ’ZlZgÅ
(Electro £g~p~Æ‡âyÐƒCìXVwÆîg6,Z',¹ïF

~mXZxÃ!5½ið Gs (Frequencies)Š ØzVZzgZyÆ® Magnet ic )

ÆîC»xÐ¹Šp¶TäŠ3c*ā',¹ïFØ,Zzg (Maxwell)

(Quantum physics) gzÝÅØ,Zq-„nÅƒC÷Xˆ~£Šk,~¢]
(Wave äŠ3c*āßg]qw¹ë{Zzg„Šì1Á�Ûŕ6,tÃtñ`

Šg„U*"$ƒZìX theory)

ZØzVÅS:]»mZkZ%Ðƒ@*ìāz{Zq-C~X!*g
ƒC÷X�ÛtÜsZk!*]Ð (Oscillate) ps)Zz6,ÐnZzgnÐZz6,(

7,@*ìāÃðØZq-²~qÅ§bX!*gª¾�ÛŕÐ¹ìX-V¹Y
YìālZg~p´VZZlxÅØ,¯ä»!*)̄k�÷XgùVÆÒp
Ðucg8-Á�ÛŕÅØzVÃªCÙ™@*ìX�Ûŕ~ZŸ†ƒäÐucg8-

QZo (Ultraviolet) **g̃g8-~psƒY@*ìQY*Zzg**Šh+{ik,,¶
gm,ZzgMy»g²-)é Y

Ggm,~psƒY@*ìXZ¤/Zk¿ÃZ«™Šc*YñÂnÅ§s
(WC Radio-Wave) ik,,ucÐwZg]ÅØ,ZzgQgi+c*ðØ, (Infrared)

÷XZk§bÐZq-„1�ÛŕÆÁc*ic*Š{ƒä6,pŠÃZZ0+Zi~ªCÙ™@*
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(Emergent ÃtëÏÅi!*y~ŠzâVq,ªŠârZzgi0+Ïz̧q5+k,1
÷X].1]Åi!*y~lZgÅ£gJ-–D»ÈìāÀ Phenomena)

Z+S:]g‚rì�ÜsZbZÆù·Ð„7ÒfZzg:„ÀÃZbZ~!*†Y
YìX

ZyŠâ©úV~ÐÃðÌ&+Z]pŠ!*Åg7ìXpŠâ©
ZzgZyÆ!*bgZÆ¨ù¦!*Åg÷XEgZyÆtYw (Neurons) EgZy

Âx÷Xz{1&ëÅgë÷ (Dynamical) Ãu (Non-Linear) )q-é
Šâ©EgZ4,Æ!*b¿Zzgë{»gzZÇV»³ìX

¹ÐMZÑbZÂx;ñŠg]~ÔtqŠ@Y$ËìX!*B-Eg;
~w4V6,G‰Š!*]Ðt!*]‚tMðìāZÐZŠ~îg6,�gztw‹
~Ã7M@*z{w4VÅ(,~M!*Š~~ªCÙƒ@*ìXZûw‹MzZg{ä̃QC
ìZzgpgZuˆl™CìZzg))z~z²VÐMgZx™CìXpZ#w4V
Æ7g}àc*M!*Š~»x@{HYñÂtq¯gUzZãƒYCìāz{åîgÐ
!*F,KMz²VÐw•~MC÷XìwHY@*ìāZkÐZyÅœic*Š{ñW,
ƒYCìXZ#ÓxwDCVàz‰Ü»x™g„ƒVÂZk!*]»¹ÁZkyƒ@*
ìāZq-w‹Šzu~ÆGƒñ»xÃŠCÙZñXZyÅM!*Š~~!*bg*»£g
Z(ƒ@*ìā¼ßÍVäZÐM!*Š~ÅOñZq-„ŸŒÛZgŠc*ìXtÌZq-Z,
ŠgC1ÅâˆZÅŒ43›é EGC@*zsì�¡]Æ´z{³ZãZzgZK̈ãçÑzV~
Z¥V6,ñ�ŠìZzgZÐÜs].1Cîg6,ÀZzgbzÅwÐŒYY
ìX

ÆZg»~ÌlZgÐ£g~p~»Zßw»g�Ûâ (Species) …YV
ÃM@*ìX§»]~ËYâgÅnc*±Å°pZkÅZ‚ÛZö!*bÅ&¢A
Æ7ÃÅYCìXpZ#Zg»ðp´VZq-¤/z{ÃŠzu}ÐZÚŠzgá
YC÷āz{!*bîgÐZ‚ÛZö±:™ÃÂZq-5±z�Š~MYCìXD

(Niles Zzg**}ZNgó (Stephen J. Gould) g»ic*]ÆâCÙ+Z]43©è
HGEEZÇî®

(Quantum of ¿ÅlZg Y~ 1900ä (Max Plank) Xmö7- ƒCì
Æfg)Cð¶X Action)

Zq-{myc*£x6,qÑ]»!*bg*Zq-£g~–D»!*)̄0Y@*ì
TÐ)**xCâŠ{**xCâŠ}~psƒY@*ìX**xCZzg)**xCâŠ}»
�Ût,ìX].h+‚btŠgc*Ä™äÅK-zŠz~ìātùpsƒ@*ìX
i0+Ï&+Z]pŠZÜVÅZq-{mF,KMÅzzÐz�Š~MCìXëƒZÜV»
ù·÷1ÜsZÜV»ù·„7÷Xøg}82.ç EGEEÅF,KMªZyÁuJ-
ë{ìZzgøg}Zk**]ÑözŠ÷XZyZk**]Ã́îgÐ�Ûzr0*ä»ñµ
�ÛZë™**Îcx»ÇÑìX

Zq-³ZyÆe~Z+Z}Åå (Molecular Biologist) âÅ5½3ð GG°!*Çß¡
F,KM»Dgnp÷pz{tKÐ‡Ü÷āZKF,zóÆŠzgZytāt

pŠÃùú™@*ì6ā0*ãÆâÅ5½3ð GGw)‚ã(ÐØ`** (Organism)

ŠØZgìāâùÅ{¤ÐZk»HmìXŸÆ6ðZbZZzgúV»‹t
™äÐi0+ÏÅð»ÃgñÑ70Y@*X&+Z]pŠŠârÆe~Ìt!*]

)ŠârZzg²VÆ!*g}~ï™äzZá Neuro-scientists Ô Šg„ì
‚bŠZy(Zke~¹Ï¥â]gnp÷āŠârH™@*ìXZK̈ãŠâr
ŠkZg[EgZy6,ŒìZy~CÙZq-Šzu}EgZyÐZz¹Zq-DÙZggZÆg‚r

™YìXŠ-Zg6, (Operations) ìX!F,+ÛR,Zq-²~Zq-Zg[ˆ!¿
ùƒðí»ŠârZq-²~Zq-ÎZg[¿™YìX

ZkVwÐ].h+F,+ÛR,ÆZK̈ãf‚Ð».Þ™äÐz{i',Š„�Ût
™~MYì�ZyŠzâVÆŠgxyñ�ŠìX

ZK̈ãf‚ÅuÐ(,SƒðëÏZyz�;]~ÐZq-ìXÅ¯6,
ìw6,2VäZÐâˆZÅŒ43›é EGCg8-Š¶ÅÃÒÅìXZÐZŠ~Z¡!EgZ4,

Æ!*g}~-DtzŸs#™äÐ‡Ü (Synapses Zzg axons Neurons)

ìā„Zzg_.!*]ùz�Š~MD÷X¾qwtÃðâˆZÅŒ43›é EGCZ%7ìX
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p´VZq-„‰̧Z2Æ�¿~MC÷XZ[t¡¼z‰ÜÅ!*]ì
Z#tš—zµU*"$ƒYñÇālZgÅ£g~p~zZ¢š5é GGS¡]ÆãCŠ~

ZßßV~ÐìX

(Whole and Part) ÀZzgbz
gŠyÅgzÐÀZLZbZÆù´Æ',Z',ƒ@*ìXpNgY,̂{he
6,tŠg„U*"$7ƒ@*Xi0+{qzVÆe~tzZãîg6,!*ÇßìXZ#
yÍlÃŠ/Ç{~»^™ZkÆZbZZµ™aYD÷Âz{yÍl7g{Y@*X

Åz»ª™äzZßV (Theory of Chaos and Complexity) ÃtZ_OgzëÏ
äZk|Ã0*1ì²¯ò¢]ZLq-éÂñVÅzzÐtt™C
¶āÀZLZbZÆù´ÆÐ',Z',ƒ@*ìXëÏÅ)q-éy].1]
Æ‚BåîgÐZ·t™DƒñZkÐ!*ÇZ«Gz£7™Cì:

Æ–wÀ½ãå„ZLZbZÆù´Ð(,|™ (Waldrop) zZ®gZ\
ZkuJ-˜VJ-āgc*èZ,ÂñVÅ ---- ƒ@*ìz{gc*è~Zkp!»ZÖg

)q-é)zZ]Æfg)™@*ìªZ+)zZ]T» ---- zŸs#™$Ëì
C29 ¤/ZsnŠZgƒ@*ìX

ëd~~£g~p=VÅz{VB¬„7™`÷�Zxä
ZAe-CÙ8-~Š~‰XZ¤/ptVBM`ÌŠg„÷1t7g~¹ãÒy7

™C÷XZx¾qwZLiâäÆ‚³DJ-özŠåXM`ZkÐ¹MÐ
Y**eìXd~Å¯òZb¹g~ZkìwÃãCŠ¯CìāZÜV»Zq-(,~
Z»ð~Üƒ**ÜsZyZÜV»ù·„ƒYìXªÜsZq-lZg~mX
ZÜVÆâÅ5½3ð GGwÅ̂Z(g™äÃ¡U/UgÇYä»¿ŒY@*åX

z){~t�Ûn™1Y@*åāZVâÅ5½3ð GGw6,Œ H2O, H2SO4 6ðÃgñßV‰
Zq-5̂Z(g™äÆ!*z�ŠãCŠ~îg6,ps7ƒZX

ÎW»tZ0+ZigŠyÆZ0+Zi„ÅÐ?Ï™@*ìTÆ_.À¡

äU*"$Hìāt¿‰Zz‡]NgëgZzg‰Zz‡]¹!ƒ@* Eldredge)

ìXCÙŠzßgÂV~ZrVäŠ3c*ìā¾§bgKgKp´V¦ƒ™Zq-
{my6,£g~p~»:Lk�÷XZPxÆEz²VÆẐe7-p´V

Å (Punctuated Equilibria) ËÂZiy zZµƒäÆ¿ÆaZrVä
Z˜bÃZEwHìX

Y~Çî®ZzgZNgóätìwZ%MÆowØ~ñi*Ã7H 1972

Zk¯6,â8çXL§»]ÆŠgxy#o:crˆ�eZgzyÆÃtZg»ÃD+g+B3ï GEGG6,
úw™D¸X

Zq-E²áJ-t¦gHY@*åāZknÅZe7-p´VZg»»z7
÷XZÐZq-NgzZzg’góp~ŒY@*åXpŠ*eJvV»gkge**å
ƒäÆ!*z�ŠZq-Z¦k,7™@*ìZzgZkZ%Å¶K0+„™@*ìāgCgCMä
zZàp=VÆẐz!p´VMC÷X~¼h»ƒYC÷Zzg¼Ã�Ûzr

»{ØÞ[U*Ü̂Æ”ZäÐƒZƒc*: (Dinosaurs) qÝƒ@*ìXÎ�gzV
ƒZƒXZk!*]»Zky¹ÁÃM@*ìZkZ0+Zi~»ƒäzZàic*Š{F,hÞ[
U*Ü̂»„DgƒðƒVXZ¤/pÞ[U*Ü̂c*ŠæZg*g}Æ”Zî‰ÛzãúZï
Zg»~qŠU*C™ŠZgZŠZ™Mh÷QÌZg»ÆZ0+gzãîg6,»g�ÛâZßßVÆË

g~ìX ~zZµƒäÅzŸs#Åˆl¢z
ËÂZiyÆÃbÃZ[ZÒâCÙ+Šg„â…÷Zzgt’góZg»Æ

6,Zä¦gÐģÂh™Zg»Å].1C¦k,7™CìTÆ_.NgëgE
ZŠzZgÆẐe7-CÙ§bÅ6,MØ[p´Vz̧q5+k,ƒC÷X

ZkZßwÅ"Z-$VBCÙ̂ÐŠ~Y$Ë÷XHZ[teìāZk
ZëZßwÆ!*g}~2]',ŒÛZgg÷?HZÐÃZ0+Zi™äc*tÈ™šŠ™ä

ì&DæZbCÙ6, (Subjective Invention) »Ãð�Ziìātf6ZXŠ
;™Šc*ŠHì?ëŠÙ÷ā¾§b¢]Æˆ~ˆg~%ZiÆ
_·äU*"$Hìā„CÙâO]ÆZ!*wZzgŠJÂVÅïÞÜ)0
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ÅÀò (Quantum Theory) ìXz{ZkZ%Å¶K0+„™@*ìāÃt£Šk,',ª]
=ô].h+¢]ÆB™Š{ZkZz[ÆŠzggkZW,Z]»oƒ¦g77
™CX

J-Å Field Theories LLŠg|óó1ëHìÔLLZ#ZkzŸs#ÅÂW
YCìÂ:ÜsZbZÆ!*bgzZ*ÉZyÆÇz�ŠLLÀÆ‡âyóóÐä3
ƒñCkƒD÷X®ZtZk¯ò{āc*Âx»{ØìTÅgzÐÀ¬
Ðñ�Š”VÐáCìX»!*bm¬„Ðð”{ƒ@*ìXÉøgZ‚—

Z+ÚÐì�ËŸÆ”VÐxËìT~CÙzZk§bÐ›zú
0*@*ìāZk»7g}Ÿ6,êÁZ®gƒ@*ìXóó

ìÆâ“wÃZkÆZbZbZñF,0Ì~Ô�ZkÅú™D÷Ô„
HYYì1Qz{ì7gìÏXZq-âÅ5½3ð GGwZKÙ|#Åñ%ZLZbZñ
F,0ÌªZÜV~„7ƒYXZ#ëë{bCÙÃ{µlZg~ó̀{Ð
ŠÙ÷Â…!*Ç¸XŠg7ƒ@*ìX¢zg]Ðic*Š{‚Š{Z0+Zi~ŠÚ
ÆË~…¡]Åq-§†Zzg™~ƒð^Š3ðŠîìYèëäZkÅ
£g~òÃ÷áï„7Hƒ@*XëÜs£gZzgp!Å¯6,„Zq-ÚÃŠzu~
Ð¡™D÷X£gŠ*Æ!*g}~øg}DÅãCŠìYètÓxqzVÅ
ãCŠ~|ÃÒy™@*ìZzgZyuzŠÃªCÙ™@*ì�âŠ~|ÅÓx¥V6,ñ�Š
÷XZk£xc*y»ÇÇçÔ˜VlZgÅ©àp´Vù¦qª~
p~»ñZ#k�÷Ô‚bÆãCŠ~)b~ÐZq-ìXtz{ÎZwì�
].1CâŠe$~%œ/~wg‚rìX

(Complex Organisms) ë{‚|#zZáZ	x
i0+Ï&+Z]pŠ)**xCâŠ}Å**xCâŠ}~LL£g~–DóóÆË~
¼g~MðXZk~»g�ÛâúZïÅzŸs#»»xM`Å‚bÆZëZzg6,�l
)b~ÐZq-ìXD6äë{âÅ5½3ð GG²Å‚|#»-‹t™ÆÔZyÆ

ZLZbZÆù´Æ',Z',ƒ@*ìX®ZtŠN™āâÅ5½3ð GG²ÆZÜV»ù¦ziyZy
ÆZÐZŠ~ZziZyÆù·Æ',Z',ìt�Ûn™1ŠHāz{Zq-Šzu}Æ‚B
{µlZg~m‡ì™Æ‚ÓC%“¯äÆ!*z�ŠËãCŠ~p~»Dg7
ƒñX

p%·]Æ¹ÐpZm»çZk§jÐe7åXŠg|
%·]Æ9pZmZk~÷áïÁÜÆpZmÐ»°Z÷**x.ŠLLŒÛ"$»

Zyp=VÅzŸs#Ð‡ÜìXt (Principal of Juxataposition) Zßwóó
q-§†ÔZŠðgZZzgßìX

].h+ZbÃtäZk¦gÃßU*"$™Š3c*ìXZ¤/pë{‚½VÃzZã
™äÆaZy~÷áïãCŠ~ZbZÆù·ÃÀÆ',Z',ŒÛZgŠb™~M@*ì
pZk¹g~äŠ3c*ìāÁÜÆŠgxym¡lZg~7ÉÃuZzg
].1CìXz{ãCŠ~fgZ]XÐï™ZVáCìxîg6,Zq-Šzu}~ps
ƒDgT÷Xz{Ãðð”{xlZg,7÷ÉCÙ9z{pŠZKfZ]Ì
ƒD÷ZzgÃðŠzu~qÌXÃ̧umÔZyz�Š~MäzZáâÅ5½3ð GG²ÃZyÅ

ºm¡]ÔpZmZzgSàÙ|#«™@*ìX
Zk5̂~ZV&+Z]pŠ÷Zzg7Ì÷Xz{ÃuZ0+Zi~!*ëï™Zq-
!*Ç5wZzgZq-ZmÃÀŠï÷�íZLZbZÆgz-V»ç™D
÷X®ZøgZ‚—¡Zq-"YyŒÛZ"$c*}éù´Ð7ÉZq-¿Ð
ìXZq-z�ŠÅ¡]ÃKÆaZÐZÐZŠ~ZbZbZ~„™Šb¬îg6,
**»°ìXZkÆ!*bÃugzZ*Ã'¢zg~ìª].1C‹b6,):ā
gŠ‹b6,X

ZynzŠ}PßÍV~ÐåMVäÃZ#-+ö
EH

}*]Æ e-e1ë
»ÌZ^w (Copenhagen Interpretation Ã6hzŸs#) ñçÎ6,„

7HX1ë»‹t�zZãîg6,].1]ÐOW,ìÃZ#-+ö
EH

}*]Æ!*g}~
Ziuâ̈gz„™äÅz»ª™@*ìZzgÀZzgZbZÆmÃ5§bÐŠÚ»qò
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iî, Poly peptide tiî,ZÌJ-ZkŠg‚Š{‰āZyÐz{ë{
70$Ë‰�6,z”ÅúÆa¢zg~÷X´z{Zi,6,z”ÆâÅ5½3ð GGw
Å‚|#Ã'&+Z]pŠ"uÂ»xåXCÙ6,z”ÅS:]»Z®gZk‚ÓC
iîÆCÙZ�F,ÚÆ‚BZkÆgZÆZzgm6,åXŒVÌlZg£g»ç
™CìXZ[â8çXL§»C6Ã„CÙ**‡.ÞiZ»‚oåYèZyZ/Z�
F,ØVÃ!*g{™zhZg[ÂF,&43ð GGEVÐiî~6,zc*YYåX®ZZq-6,z”~T

Z�F,ÚƒD÷Ô 500 Æ',Z',ƒT~ (Serum Albumen) p**!Zb} »w
(Insulin) ƒYCìªZq-Æ‚BbÎ#!Z²A 10600 ÂF,&43ð GGEVÅ®ZŠ

**òãCŠ~âÎÆâ“wÅ‚|#Ãåîg6,úŠ¶zZÑª‚bŠZyZq-
Y~t 1953 åTä Frederick Sanger ',¤â~â.ÞZÅxc*C�Ûi+gq-‚ô

»xåHX¸§i»gZCñƒñŠzu}‚bŠZâVä¹ÐŠzu}
âÅ5½3ð GG²Å‚|#Ãeð&+1XẐiZVz{Š/ÇƒV~t6,z”§iZâZ`Æ

Æ(Synthesise) z"2.ç HGEEÃZâZ` fg)�hä~»x[ƒ‰XZ[¹Ð6,
F,I™**eƒŠHìXZy~ZK̈yÅ›zú»;gñyÌ÷áïìT~ fg)

ƒD÷X Z�F,Ú 188

i0+ÏZq-ë{Âxì�"Ñg6ðp=VÆ',tgëg~Æ‚BZzg
Î@*gz̧q5+k,ƒä6,ŒìXCÙp~�ŠwÔpyÔZ¡!ÂxÔA-VZzgŠâr
~zZµƒCìZk»ZW,ŸÆCÙŠzu}{6,7,@*ìX‚Š{F,+i0+{ŸÅ
w»]Ì].h+F,+ÛR,Ðic*Š{ë{ƒC÷ZzgZk~âjwÅ©àÏp~
Åßg]~Ì!gëgw•Zzḡg~gŠ¿Å&¢AƒCìÔZkÆ´z{t
Z0+gzãZzgÛzãpÐÎ@*gpŠÃëM}™YìXŒVzZãF,+îg6,ÀZL
ZbZÆù´Ð}ic*Š{ìXŸ»CÙzÔòÔZ¡!gŠ¿Ô!*¹Ÿ6,Z®g™@*
ìXŒVëZq-ÃuZzgë{ÔŠzu}/V~].1Cm!*ëŠÙ÷Zzg
ÜsZÏ~Zk1ÅðZzg’ÅZqì&ëi0+Ïë÷X

»ÈìāCÙxi0+{Ÿpsƒg;ƒ@* (Metabolism) ŸÆZ6!

gz-VÅ.e$Šg\oÆ‚B7Íð™DƒñZzgY0+ZgzV~ñ�Šºm
âÅ5½3ð GG²Æ™ŠZg»ç™Dƒñ6‚³ExÆZ½äÆagZ{ûZgÅÔ‰

�!*nKM (Bio Physics) §»C¢] Zzg (Bio-Chemistry) §»C6
Y0+ZgzV~z̧q5+k,ƒäzZá6ðZzg¢CúZïÐ0÷X!*ÆHyt

‚ÓC§»]Åßg]~M:~æ§ƒ‰ (Molecular Biology) ŠzâVEx
ZzgqD',ÎV~Zk‚bä"C{F,¹ÅìX

Zk§bÐ**xCZzg)**xCâŠ}~6,Zã¸&!*Ç»ƒ̂ìX
Z’Zð6ŠZyŠzâVZlxÆŠgxyåîg6,̧&™D¸XgCgCt!*]
zZãƒðā**xCZzg)**xCÔŠzâVZlxÆâÅ5½3ð GG²Æad~ÆZq-„
‰‡âyÑÍƒD÷XÓxZ+ZâX~»g00*c*Y@*ì**xCBC
÷)âÎZñ»g0eZðM‚àZzgPŠzu}‚Š{%·]Æ(!*¹Zâ)**xC
BC÷Üs»g0ÆZÜV~„tp!ìāz{Šzu}ÁÜÐï™ÑözŠ

ZlxÆë{âÅ5½3ð GG²úŠ}YìXYèt¹DDiî,¯äÅ&¢A
g‚rìX

)ÑH~ZkÐ%ZŠZ&+}Å Albuminous ZÞ,œ~~6ŠZâVä
C~ì(âŠzVÅS:]»‹tHXZkÐt!*]Šgc*Äƒðāi0+Ï»Z®g

(Æ(,}(,}âÅ5½3ð GG²6,ŒƒD Amino Acids Z�F,ØV) 6,z"2.ç HGEE6,ì�
÷X�,œ~ÅZ’Z~Z#Zq-§sö7-**òâCÙ¢]D¢]~
»g;ñúc*VuZ�xŠ}g;åÂŠzu~§sZ')ÿ GdZ�F,ØVÃZ,Z0+Zi~

Carborxyl »»g!*‚b¤/z\) �häÅÃÒ™g;åāZq-Z�F,ØV
YJ-z{ 1907 ÆZâÅ¤/z\Ðk3ƒXZk§jÐ Z�F,ØV ZŒ (group

ZVg{ZâÅ¤/z\6,Œiî¯ä~»x[ƒŠHXdZyiîzVÃƒ[+i
HåT»ÈÑHi!*y~LLÇ™**óóìYèd»ìwåā (peptides)

¿ÇÆŠzgZy6,z”Z+iîzV~psƒYDƒVÐXtGz£!*ÆHy
Y~U*"$™Šc*X 1932ä(Max Bergman) m',v}
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¸]ÆbzÆîg6,ZÐZŠ~3„Ô·Šg~Æ�CÙŠ3YìÔç**ußg�w~
fZCŒÛ!*ãŠ}YìZzgZ,»g;ñúc*VuZ�xŠ}YìX»z{¬xqÑ]
~pŠÃLÌZI7&XpgLÂt¬zZÑ¿„ìXTx¯`ÅZ»ð

“Æik,ZW,»ƒCìXLLÀóóZLZÐZŠ~LL�CÙzVóó~psƒY@*ìZzg
¯`Zq-"³xz"ÎxZt{0YCìX

Zx¯YŠZî@̀~¹Špg‚råTÅzzÐâg¾Å@VäZk»
²sLL¾wóógÄŠc*åXZkäZ%O{:mZzgkB™¸»Ng_·HZzgZy
Æ!*g}~p}Ì‘XZAezCÙ8-~ZkäŠ3c*ìāmŠZî@̀~
lZgÔ£g~ùpsƒCìVwÆîg6,zAÆ±3„Zzg
^~)¢u({ÎZgX

LLMy~ëlZgÐ£g~p~Æe~Zq-ZzgÍZ{šNÐª
zAXz{�ÛZú{ÎZḡ`Ô�Zi{ÎZg7¸p±Ô̧Zzg¢ÃVÆ
ŠgxyÔ�ZLŠzgÆ4+{ÎZg¸ZzgZÐZŠ~kB~ÑU*ã¸p±7
¸ÔkBÃ-VÒy™@*ìX

LLŠz¢u&�ÛZ!V6,šµ¸g~Ô̧Î¢uÎ�ÛZ!VÆ',Z',¸Ô
&Î�ÛZú¬xîg6,&Î¢ÃVÃCÙZMhÔ̧ZzgZq-DÙZg�ÛZúCÙ!*gel,|DÙZg
¢ÃVÃCÙZMhÔ̧T§bâg¾Æ–wZq-{mÔZ¤/pp5+k,ÔÁZiÁignŠ!
ÅlZgZÐuât~ps™äÆa¢zg~¶ÔZÏ§bzAÆ–wZL
{ÎZgzV~Äz‚Å¤‰ÜaZ™äÔZ7µ/È~ÐZEw™äÔZC

ZÖg™äZzgÑ®ZŠÔ)±pZd{ÎZgzV6,�ÁZiÁ�ÛZ!Væ·ŠgÌ
C31 ¸Ô!*ÑŠ4qÝ™äÆaZq-ÁZiÁ®ZŠ¢zg~¶Xóó

(The Molecular Process of Revolution) Zz[»‚ÓC¿
6ðgŠ¿Æz̧q5+k,ƒä~Zq-Z(êÁ%³M@*ì&ˆg~

qªë÷XZk£x6,ÔZ#ā6ð¿~zhezZáZbZâ°

ìXz{MxÔ0*ãZzgpgZu)ª»g1;àg�Ô=ƒðÔæ]ÔŠJ'Zzg
Šzu}{xâw(qÝ™@*ìZzgZyÅÔ™DƒñZ7Z,ZbZ~ps™@*
ì�i0+ÏÅðZzg’Æa¢zg~÷ZzgŸù”{aZzZg!*CÙïwŠêìXÀ
ZzgbzÆŠgxy].1CmÃëÏÆˆ[Ð¡]~FŠg†V~Š¬Y
Yì�‚bÅF÷ápV~ñ�Š÷X

Z³X�CÙ~¿!*ëZzg6ÆZßw§»C6ÆZßßV»ç™D÷
pi0+Ï&+Z]pŠ£g~îg6,¹ZqìX

[X§»C6„CÙÓxZK̈ãP]ÆZLâjwÆ‚B¿!*ëÅ
zŸs#™CìpZK̈ã»zlZzg„Zy§CP]ÐŠgZzg£gÆÒpÐ

¹Z÷XÅzzÐtz�Š~MD÷X
`XCÙ¿Z|ŸZzgâjwÅF,¹ÅaZzZgƒ@*ìXpZ�ÛZŠÆÀù´
Æë{g*!*ëÐ�q)ªçÑ{(z�Š~MCìz{£gÆÒpÐZ
ƒCìXZyÓxVßV~ÀZLZbZÆù´Ð(,ZìZzgZk6,ÑÍƒä
zZá̧Z2ÌZƒD÷X

My~‹b~ZK̈ãz�ŠZzgw»]ÔZVÅw•Æ̧Z2Æ@*,÷Xë
âŠ~»Ñ]»z÷�Zq-)−ÀìZzgZL<¸Z2Æ�»x™CìX
ZkÆ!*z�ŠZ³Ð`J-ëFLL£g~8k54è EG

GóóÎD÷ZzgZ¥V6,Z
¸Z2ÑÍ™ä6,6g÷X`»Z®g[6,ìZzg[»Z®gZ³6,ìXpÃð
Ì9Z−âr¿ZK̈ãçÑ}Åë{w»]ÅzŸs#ÆaZVÅw•
Æ̧Z2ZEw7™}ÇXZÏzzÐ̀ZìÆ)bÃQ]Æ̧Z2Æ@*,
™**[ÑqÝìX

¯`¡Óx̄æVÆù´»**x7XZÐZŠ~3„ÃKãZzgZÜ¹Z±g
Ðps™äÆatZÏs„»°ìāz{Zq-(,~̧]~÷áïƒg;ì�
j~ãCŠzV6,±ìXZ#J-Äz‚ñ�ŠìtZq-(,~̧]ìXt¡®ZŠ
6,«7ìXzAkB~³xzjAÅZÌÐMÇ{åXZq-±z%1ōY
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ìXT»™ŠZg].1Cì:ā}éXZ�ÛZŠZyqÑ]Ã7ËX~ZyÅ
aZöƒCìXtŠØ‰ƒD÷X:„teìāZ�ÛZŠ¡ZLf‚ÅÑ
Zzg™ŠZgÅ̧]Æ.Þ6,çÑ}6,ZKpZ÷]™™Š,6āìw6,„ë
÷XtÃtā@*gõLLxZ�ÛZŠóó¯D÷¡”VÃpl™YìXZkÅÁz÷
z„‚³Šgì�ZkÃt‚ilÅTÆ�Zz!*]ØglB™äzZßVÆ
$+**xÁZW,Æ!*)̄gzúƒD÷X

CÙ»gÁY}ìāEÙ@*ßV»!*)̄ØglB™äzZá7ÉÁZ̀]Zzg
yZ[qÑ]»gƒD÷X‰«&~Æg(Z¶gZ]Æ@*W,Æ',@EÙ@*B
©wÅq7÷X‚w;‚wJ-Zq-1~c*»xÅ(6,jyg{$ËìXƒY
ìā'×ŠzgZLqÑ]»gÅyZ!ZzgZ̀ÂV~¶ƒä6,ÌÃðgŠ¿ªCÙ:™,X
tZyqÑ]~{mîgÐic*Š{Šg„ìZ#"gziÇg~¬xƒc*R,i+-qVÅ
ªŠ]Å§sÐZ÷ág{:AXZÒe$ÅtªCÙ~"6,zZð¬xîgÐ!*¿p
®ZŠ~Á'×ŠzgzV~â-Ï»!*)̄k�ìXz{ZkÐtß³Z~.™D÷ā
!*¹Æ'×Šzg?0+{÷ZzgL¼7™,ÐXp|~„CÙ6,jyRÆ
np´VzZµƒg„ƒC÷XDÙZg;gLgLzZu]Ô©àic*Š»VÔ
**Z»5VÔinÔgCgC'×ŠzgzVÆÅg6,ZLZW,Z]%A$™D÷XR,Z$hÀö

H
ä

(,~'g]ÐZÐLLZz[Æ‚ÓC¿óó»**xŠc*åXt6ð¿~LL·.ç
Y

EEÅ
ÂZ**ðóóÆ)z~ìX

6ð¿Å§bÇi0+Ï~Ì‚ÓC¿z‰Üfe÷XÃðÌ6ŠZy
tDe$7™@*āáµ6ð¿ic*Š{z‰Üág;ì{mîgÐZ¤/wZg]z){
Å¶ƒTÐ¿!ƒYìXMy»g6ð̂g~qªaZƒYCìXZk£x
6,¿Z0Åñ�ŠÏ¿Ã!~ÐZzgÃZ+{jZ0+Zi~»x[¯$ËìXZÏ§b
Zq-{my6,1~Æ'×ŠzgzVÅ"ZEãO7,CìXaä]~‚g~
ßg�wpsƒYCìXZ¤/u¤/x¿ßvZkÆa»g7÷Zzgz{„CÙ6,jy
ÃMäzZáqÑ]ÐŠðā3‰÷Âz{°x»g~Åqª~ŠO}g{YN

~ps7ƒñƒDÔz{:Zq-qƒD÷:Šzu~X6,ZäÈï (Product)

I^gìƒD÷Zzg60gìƒD÷XZkêÁ£xÐ*gäÆa
ë÷XZk (Gibbs Energy) TÂZ**ðÅ¢zg]ƒCìZÐLL·.ç

Y
EEÅÂZ**ðóó

Ð¬ā‚?6ð¿~zánÔZÐÂZ**ðÅ¼lZgŠg»gƒCì�
ZÐZq-{m£x6,̂g~qª~áMCìX¬xŠgzwZg]6,‚>V»¡
ðhZ‚ztÂZ**ðg‚rìXic*Š{ŠgzwZg]6,‚>VÅic*Š{®ZŠ~tÂZ**ð
ƒÏX¸zzìā6ð¿Ã!™ä»Zq-§itìāZ7wZg]àð
YñXZk¿ÃLL¿Z0óóÅæŠÐÌ!HYYìX»ZEwÅ~¬x
ìX¿Z0zVÆ%Ì¹Ð¿z̧q5+k,ƒMh÷pz{ZkŠgNgëg
ƒVÐāçÙZ±gÐ)ÃZ+{jƒYNÐXt¿Z0:Â¿~÷áïZbZ
ÅF,IÃ$+wYìZzg:„·.ç

Y
EEÅÂZ**ðÃps™Yì1tZyÆŠgxyM‚y

gZ3½™YìX
Zk1Zzg@*gõ~�ÛŠÆ™ŠZgÆŠgxyFnÅ̃t0*ðYCìXtß
@*W,¬xìāâg±n.çEx~ZkZ%ÅÃðRö7ìāZ�ÛZŠZL™ŠZgÆfg)
ZLlgÅú6,ZW,Z0+ZiƒMh÷XZk5&ÕàÅgzÐ@*gõ»âŠ~¦gCÙ

ÚÃ]™LLaZzZg~̧ÂVóóJ-özŠ™ŠêìXZK̈yÃçÙ̧ÂVÆ@*,Z+Î
—sV¦g™@*ì�@*g]îg6,¥ŠJÍVÐÈS**ag„÷X@*g]¿Æ
Zk}é¦g»ªçÙƒe$»âgË].1C�ÐÃðm7ìX

@*g]âŠe$»ãCŠ~`tìā%ŠziyZK@*gõpŠð™D÷Xp
ìw6,2VÆZk¦gÆ',@āZK̈yåîgÐpŠUgìÔâg±n.çExzZã™@*
ìāZkpŠUg~ÅuzŠÃZkçÑ}ÅâŠ~ßg]qw³™CìT
çÑ}~ZK̈yÀ©8ìXtqÑ]ãCŠ~îg6,aZzZg~¸ÂVÅF,¹ÅR6,
«ƒD÷Ô�!*ÆHyZ+ãCŠìT6,ÓxZK̈ãpÄÔ(„Zzgè<Øú
0*D÷X¾qwtq,çÙF,¹Ð',Z{gZ„ú70*'ÉZ(ƒYì
Zzgƒ@*ìātZLîg6,§]0*YNXZyÓx%ZiÆŠgxy.e$ë{m
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¡+»Z·tZzg!*ëZ‡x
(The Unity and Interpenetration of Opposites)

¡]~].OÌŠBM\Ã#³gs**]Ãuîg6,U/Uñ�Š�
ÐXt!¿îi0+ÏZzgw•»!*)̄ìXZhJðDÙZg‚wI„CÙZ¡Ò3‹ð

G
Gk

ZÐ™[åX‰æ¹èZ<Ø~tZ’Zð^~ñ�Šì‰ (Heraclitus)

Å̂~ñ�ŠìXZk~ (Yang) Zzgc*8- (Ying) u~$+|Zix~j
].1]gzqã^~%ŠZgƒCì�¾qw¡]Æ»x™äÆ§jÆ
!*g}~z].ZyÅ?Ï™CìXyzè<Ø~Ì].1]Æ̀Zā0*ñYD
÷Zk~ðÆ&%Zi÷:F,ÀXz�ŠÇ)',ø(',ŒÛZgǵc*Äz
‚)zÛ(n„c*$+�)ìZ(X

ZKŠNÂ[~Ô�Z_OgÅgc*èÆ!*g} (Ian Stewart) Z+-ĝ
~ìÔqìāìZZzgzÛ**òŠ-@*îV~nZzg$+~zZàŠ#7ìÉZk»
ÈtìāÓxñ�ŠZ]ÆZ0+gÂZiy)Ä(Zzg$+�ÆŠzZßw!*ëîg6,»g

�Ûâ÷X
z{qìāLLZÏ§bÐgc*èŠZyt'Ñzqƒ‰÷āÄZzgZ_Og:
6,Š{ñ�Šƒe$ÆŠzzZãbCÙ÷ZzgZy~ÐÃðÌZCe{z�Š',ŒÛZg7
gÄYXÃðºmÂxFqpV~ƒYìÔ¼~±Zzg¼~xX#³

Å̂~XT (Spectrum) ¨Åßg]~ƒäÅOñZq-Î@*g…3ýG
§bñu~ëM°Zzg)ëM°ï™pzgCaZ™D÷ZÏ§bgc*è~
ÄZzgZ_Ogï™pzgCaZ™D÷X

CÙZ¡Ò3‹ð
G

GkÆ4,Šq-ZkÅwZq-’q-«™äzZáZ0+Zi}ÅÏ
¶XZ[ZkGz2Å¤&"ÑgVßVÐƒ̂ìX¡+»Z�ŠZVÅR
6,ñ�ŠìZzg»Ñ]‚>VÔZÜVZzgZVÐgLfgZ]6,ŒìXZke

ä¹÷{!*]½ìXLLÓxZâX~ëÌ÷áï÷Ô (Feynman) ~@}

ÐX
].1CZ±gÐÔ¢c*$+k,q,ZK¡~psƒYC÷XZgÆZÖp
~LLZzwMyƒÇZzgMyZzwXóóëäZ(ƒDF!*gŠ¬ìÔZÒxZz!*]Å
@*gõ~ÌX¬"YyZzg?0+{ÃMäzZà6,'Š}ā&§jÐ‚BM
Q÷XÅgZe7-ê4Î™F,¹™@*ìXtËÌEÙ@*w~Š¬YYìZzg
ËÌEÙ@*w~Zz[Æ)F,¹c*CZzg)¢ÁÜÃŠ¬YYìXZ+
ßgÂV~Zq-!*ÅgZzg&+gZ¼z„™ŠZgZŠZ™$Ëì�6ð¿~¿Z0™@*
ìX‰Zz‡]¡Zq-�ÛŠÌêÁ™ŠZgZŠZ™YìX

šZzg ---- Y~gzÏZz[Åë»ê!*ÆHyŠzZ�ÛZŠäHå 1917 âÞ
R,Z$hÀö
H

XZk~Ãðµ7āZyÆ%Zz[Ã“ƒYCXŠzu}7g
»!543ý GEGÔiezpZzg6ÞÔŠzu}4]ÆŠ!*î~M™ú?Ø‰XŒV
ÎZwêŠLL@*g]¸ÂVóó»7É7gzVÅ»g~ÅRÔŠzgZ0+7ÔfZCÈZzg
‡/‰̂kúZï»åXMyëÃðgc*èÅ)zZ]i7™gìÉi0+{Zzg…
YL¸ÂVÅ].z4Æ!*g}~W™gì÷X

ÂHZk»tÈìā@*gõÅìw6,*:Â±Šg„ì?HƒŸ
‚wJ- 25 YÐ¬Ô 1917 xZ�ÛZŠÆ;ðVƒD÷?›ëÃpŠ1%Š,X

šZzgR,Z$hÀö
H

äZKi0+ŠHVúZxÐŠzg¦/Zg~‰ZzgZÒZz‡]ßÍVÆgL
Y~¸êÁZW, 1890 Yc*1916 gL¤/zƒVÆ‚B»xHåXHzzìāz{

eZ%~**»xgì?Yèczèßg]qwñ�Š7¶XZÏ§jÐZ#Ãð
-2»u¤/xgÁZkz‰Ü!*g!*gEÙ@*wÅÃÒ™@*ìZ#'×ŠzgzV~¿»ñe7
ƒ@*ÂßvZkgÁ6,¨÷XZÏ§bZ#Zz[**‡.ÞÒy?0+ÏZzg¤!V
Æ4CÂZiy~p~Æ!*)̄özŠƒŠHÂšZzgR,Z$hÀö

H
Zf÷á;:gŠZz[Ã

:gzunTÅªŠ]6Þ™g;å�CÙÒpÐZyŠzâVÐ²åX¿UÔZK̈ã
@*gõ~ñç¦ZzgczèúZïÆŠgxy].1CmìX
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¡]�hzVÅ̂~»x™CìXik,,�CÙ~R6,øg}0*k¢o
¸]Zzg$zģ]÷:æZzgŠ«ÔÑwZzg†[ïÞ~Ôð~µZzg
tÔâŠ{Zzg¡âŠ{Ô§»]~3,ZzgâŠ{Ôgc*è~ñZzg¤tZkÆ´z{ZV
ÐgLfgZ]~¤/ŠlÆjZáÐŠZN;BZzg!*N;B»¦gXZq-{m

–wLLZq- @}Æ F,KMZzgÚƒìTÆ�#Ö:gs**]gppzZàZâ
Šzu~ÃáZiy™C÷óóZzgCÙZ¡Ò3‹ð

G
GkÅ÷á²Z:i!*y~LLñuÆMáÆ

@*gzV»¿îZzg¦/Zq-Šzu}Å#¿™Dƒñ!*ë5ƒD÷XóóŠz§b»
âŠ{ì&µZzgt¹YYìXëM}Zq-Šzu}ÃŠ«Zzg"M}Zq-
Šzu}Æaægnp÷X

(Positive And Negative) µZzgt
tÆ%µ"pìXz{Ñiòîg6,**‡.ÞeÏ÷X²āƒZ¬ä

zZãHåāLL{Øqóó)ÓxF,§ŠZ]Ð0*u(Z,„ì‰{µ¼Ì:
ƒ**ª{àpàŠŠXZÏ§bZ¤/CÙqCƒCÂtZ,„ƒ@*‰CÙq({ƒX

ÇŠ*~CÙÚÆZ0+gÔZzgZm]ñ�ŠìÔz�ŠZzg°xz�ŠÔYèCÙÚp~
Zzgw•Åqª~ìX',−E+™{Ôgc*èªCÙ™Cìā#ÅŠg°xÆ)z~
L7ƒCX

#Æ!*g}~ZxHìLLYètË{mlZgÅÔ™@*ì®ZtñZŠc*
lZgÐ¬g~7XZkÆ',@#ºmñZŠg‚rìX‰ÓxµZzgt
lZgzVÆŠgxyuÃÝÆîg6,ÔÇîgÐ)Y—ZgzZu°ŠÆîg6,Ô�:
tƒYìZzg:„µÔt:ÜsZq-î°ŠìÉZyÓxZ°ZŠÐic*Š{Zëì
XÅuzŠ»tç™@*ìXZ¤/ZÐË°ŠÆŠZN§sÎc*YñÂøg}Âx
ZÑ°ZŠÆ�ZkÅŠgŠkkH(,|YCìX#ÅOñÃðZzǵ#ÖÌZEwÅ

Ã„ªCÙ™}X®Zt#Å¡~{¤ 0= Y$Ëì1ZkÑo6,āXi{´#Ö#
ìātZCZ:teð&+©8ìZzgÜsZÏÃZk§jÐ;HYYìX#CÙ

¹„gLgLµZzgtZbZ6,Œ÷�M:~”h+§jÐ¿
C33 ™D÷ZzgåîgÐáZiy÷Xóó

ÎZwtìāµZzgtZq-™s_ZÂZiy¾§b',ŒÛZggnp÷?tZq-
„Š¦gì!ãCŠ~gc*è~Zq-µZzgZq-tÂZiy',ŒÛZg7gnpXtZq-
Šzu}ÅÔ™D÷X].h+¢]äZy̧ÂV»uZrÎ1ì�ZVÆZ0+g»g
�Ûâ÷XZ¼zyZzg6,zIyÅ„Ş̌'Zq-Šzu~Ã»YV7™Št?ZV
•}•}YV7ƒY@*6ā„CÙZÐƒY**ec?ñ�Š{zŸs#tìā
Zq-¢o̧]ì�ZkÃ�h}gBbìXptCðZK(',ŒÛZgìā‚g~

|ÅãCŠ~¡+ÆZ�Š»Zßw»g�ÛâìX
Zq-ZVÆ%œ/}~æZzgŠ«ÅŠz#³¸'ñ�ŠƒC÷XZq-
§sŠZ«',¹¸]ìTÃZ¤/"ÎxghŠc*YñÂZV)YñÇXŠzu~§s

æÅ¤!ģ'÷�EàðfgZ]Ã!*ëŠgBb÷X¾qwZyæÅ
¸ÂVÅuzŠHg÷XÆ!*CÙtZyqzVÃ�h™7gÄ‰XæÅ̧ÂV»
ŠZ],{»gÔŠZ«¸ÂVÆ',@Ô(,ZözŠìXZq-gL%œ/}~tŠZ«¸ÂVÃ
‡1~gÄ$Ë÷1Zq-(,}E®Ó4øG~ZyŠZ«¸ÂVÃM‚ãÐ‡1~7Ñc*Y
YX

Zq-{mêÁ£xÐMÐtZ�ŠI^Y@*ìZzgZq-£g~–Dz̧q
5+k,ƒCìX0*ãÆZq-(,}¢}Å§bt)äÆŒÛd$ƒ@*ìXZ#Zq-
ZŸ°ER,zy%œ/}~ŠZ4HY@*ìÂI^Y^»gsy!ƒY@*ìX%œ/{
I^™ŠzgLE®Ó4øG¯@*ì�Š}ā&§jÐZµƒYD÷ZzgÂZ**ðÅ

MlZg{g`™D÷XZbŠ}Æ~¿̧z̧q5+k,ƒ@*ìXLL¾âqóóZk
Ð̃zFŠzu}úZïÌ¡]~F¥V6,ŠAYMh÷XZq-ÖZgûZg
R6,¤/Zc*YäzZÑ0*ã¢zVÅZq-ë{F,KM¯@*ìXtZkaāŠz#³̧'
gz/¿÷Ôæ…�0*ãÃZq-!*gq-µÅßg]~R6,w**eSìÔŠzu~
‚Ó]Å!*bæ�0*ãÃŠyǵeSìÔ®Z¢}z�Š~MYD÷X
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ÂZ**ð»ÈtSƒZXek,Zu&+Z]pŠZL7™Š{ÃØÆāZ]Ð
6,.yåXz{Z,fgZ]Å7Íð™ä6,6gå�ƒVÐÂZ¼zyÅ§bp
Zy6,µ!*gƒÇtZ(âŠ{åT»f™LËä7‹åX

(Carl Zzg»gwZhgÍ  (Robert A Millikan) Y~gZ',^$Ò5½èGE 1932 Z~ 2

ä)X»mOg*Z3^Ms(ßYÐå(Zq-Z( David Anderson)

fg{Šgc*ÄHTÅSzZãîg6,Z¼zyÆ',Z',¶pz{#³‚~¤/Šl
™@*åXtZ¼zyÔER,zyc*6,zIy7åXZhgÍäZÐLLµZ¼zyóóc*

TÅ7Íðek,ZuÅ (Anti Matter) 7iñzy»**xŠc*Xt5n»âŠ{åX¡âŠ{
)zZ]äÅ¶XẐiZVtŠgc*ÄƒZāZ#Z¼zyZzg7iñzyM:~X
÷ÂZq-Šzu}Ã»™Šï÷ZzgZk¿ÐŠz̄IyaZƒD÷XZÏ§bÐ
¯IyâŠ}~¦/gDz‰ÜI™̂Zq-Z¼zyZzgZq-7iñzy¯YìX

¢]ÆZ0+g¡»1ñ�Šì˜VCÙfg}»#³fg{ñ�Šì
)Z¼zyZzg7iñzyÔ6,zIyZzgZA6,zIyz){z){(tfgZ]¡Zq-Šzu}
ÐZ„7É½~sV~Zq-Šzu}Å¡÷XtCÙ§bÐZq-
Šzu}Ð˜z÷ÎZñ#³',¹!*gÆXªµZzgtX',−E+™{ÔZk
ÐÃð�Ût77,@*ā£µZzg£t™ŠZg«HYYìXZë!*]ZyŠzâV
ÆŠgxymìX

CÙfg{¤/ŠlÅp!g‚rì&ZkÆgcÅo9LÐµc*t¹YY
ìXƒYìt!*]ÐÑ1!*N;BZzgŠZN;B»1�§»]~Zk
ŠgãCŠ~ZÌ»qïìÔik,,�CÙ~R6,Ìñ�ŠìXfgZ]ZzgØ,Zq-

äZ7ãîg (Niel Bohr) Šzu}Ð„Š÷XeúguÆâCÙ¢]B1CÙ
6,LLZq-Šzu}ÅŠ™äzZá¦gZ]óó»**xŠc*åqÑèwZkÅ%ZŠt¶ā
tZq-Šzu}Ã{g`™D÷X

@*i{F,+î]âŠ}ÅZ[J-Šgc*ÄƒäzZà÷~F,+RªÃZg¾6,
gzÝeZwg„÷XZyfgZ]~Z+pÒVñ�Š÷X»ñZi:¬xZDwÐ7

Zk°ŠÃ»™ŠêìTÐZÐ¢[Š~YñÔ„™äÐtZk°ŠÐZ�Š™
©8ìX«ßg]~tZÐÑZpÐ¦îg6,(,ZZzgŠzu~ßg]~ÑZpÐ¦îg6,

»mg‚r gN*¯ŠêìÔtzZu°Šì�CÙŠzu}°ŠÆ‚BÑZpÐ¦
)#"0î EH#(tÑZpÐ¦ÐµÑZpÐ¦ÆŠgxyCÙ°ŠÃªCÙ™Yì 0/0 ìX

C34 ZzgCÙŠiZq-ÇlZgÃ7™@*ìXóó
ZrZÅtlZg,¡µlZgzVÆjZáÐ!*pƒC÷zg:ZyÅ

~z�ŠZzg°xz�Š» (Differential Calculus) ‡Ãð|7XZyņ̃¹
!*b].1Cm{mîgÐ¹zZãìX¬äLLyÅ‚bóó~Zke
~-cÅ¶Xz{gzZîgc*èŠZâVÆZk\Ð¹#pƒ@*åÎZk
§i»gÐ¹œ)ƒ@*åTÆ�uŠgzgKlZgzVÃZEwHY@*ì

7ƒ'óó (Nil) XÅlZgZkŠg¾ƒCìāZÐÃZ0+ZiHYYìqÑèt
C35 tGz£**¦/k,ìZkÆ!*z�Š³åŠg„À_ìX

´z{Zi,CÙq»Šzu~ÓxqzVÆ‚BZq-xmìXæ…Ô
@*•g~ZzggzÝxÃ+VÐÌë6,ZW,Z0+ZiƒC÷Xøg}jZkÐâzgZÔ
Zq-!*bZW,Z0~»¿ì�öÐzZµƒäzZàp=V»!*)̄ìX

gzÝŠJ]ÅRÐZ¼z4,ÃZÏ§bZhZŠîì‰Îg` (Ultra Violet) !*Ñ¶
ÅgzÝ«gÅRÐ0*ãÃggZ]~ps™CìX

HìLLtìwZÌJ-ª]Z0Zzg (Banesh Hoffman) U;s}
%ú[Á4ìā~ZzgM\ZkŠgëM°Æ‚BZq-Šzu}ÐfgZ]»
nŠ!™gì÷X‚B„‚BøgZt¿i}ÔŠOCÆYâgzVÔÎg`Ôe0+Ô

C36 *gzVZzgêF,+KîVÆ‚BÌYg~ìX
Å (Paul A M Dirac) u ek,Z 0*w  Zq-ZÐZŠ~Z¼zyÅÂZ**ðÆa

)zZ]Šz�Z!*]6,ŒìÔZq-µZzgŠzuZtXtZq-°ŠÆ_.gÅ§bì
�µÌƒYìZzgtÌXpZk~Zq-„Š¦gāìªtÂZ**ðXgŠ
yÅgzÐt¦g„CÙƒŠ{4ìXYèÂZ**ðZzgS',Z',ƒD÷®Zt
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6,%œ/}~ŠZ4Zzg{g`ƒDgT÷XZkÆ!*z�ŠZq-Z+¸]%œ/}Ã
‡ìgBbì&¢o̧]ë÷XtZq-ZCZ!ÂZiyÅqª~gLìc*
6āÃtZ_OgzZáë÷LLZ_OgÆ)g}óó6,gLìX
0*ãÆZk¢}Å§b�ZLZ0+gñ�Š‚>VÅw•ÅzzÐ°i@*ì
pŠÃps™DƒñZzgÂZ**ð»nŠ!™DƒñtfgZ]xw•™DgT
÷X!*glÆ0*ãÆ(,}¢}Å§bZq-(,}%œ/}~fgZ]ÆŠgxy
ÈïÁáZiyƒ@*ìZzgZkÆIUÆZk**]ic*Š{ƒD÷X%œ/}ÅR
ÐZÖfgZ]»ZyZ`ZÐgN*ZzgáZiy¯@*ìXZk§bÐtáZiyƒYì
ptŠgc*ÄƒZìā(,}%œ/}6,Z¤/ER,z4,',‚ñYNÂZÐÂhZÌYY
ìTÐZV~7æ{"C{ÂZ**ð{g`ƒCìXZk¿ÃZV»ÐYë÷X

(Radio active t¿ÛzãfgZ]Ã”gs™Zñ%ÌƒYìX@*•g~û
»¿¡]~CÙz‰ÜYg~gLìXZq-²~Zq-0*î&+-gk~eg decay)

ƒD÷ZzgZÏÑÄ%œ/zVÐZÖ (Spontaneons Fission) °ŠpŠgzZ$i¨é EIGt
fgZ]{g`ƒD÷X%œ/{TŠg¸g~ƒ@*ìZ$i¨é EIGt)Ô(»ZkyZÏŠg
ic*Š{ƒ@*ìX

Z¡ZŠ»Z�Š&+Z]pŠi0+ÏÅãCŠzV~ñ�ŠìXZ#Â6~7Í/õ
E

G
Šgc*ÄƒñÂZ7ZK̈ã^Æ¶ ( S p e r m a t o z o a )

Å (Topsy) ÅN*3 ÆFóó  óóŒŠH�LLZòN*x (Homunculae) ¶LL!*#
§bpŠgz§jÐ›zú0*D¸X|~t¿¹ë{Zzg].1CìX

ÆŠyƒä6,ìÔ (Egg) ZzgâŠ{Æú (Sperms) Ò!¿»Z®g3,Æ�
Zk¿ÆŠzgZyŠzâVn{ÌƒD÷ZzgôpÌªÜÅ̂~ŠzâV§s
ÐñgzO82.ç EGEEaÃvƒYD÷XÎ@*gp=VÆ¿Ð¦/gDƒñ�7Í/õ E

G
Å„Ð³Zg»Æ‚g}%Zi6,”ÃM@*ì!*ÆHyZq-*�ÛŠÀ©8ìX´z{
Zi,ZkZ�ŠÆË~ŠzâVZ§ZsÆñgzO82.ç EGEE÷áïƒD÷pZkÆ
!*z�Š³CÙŠzÐZƒ@*ìX®Zt¡‰h+„7ÉÇF,¹ìXàqÆ

ƒY®Z¢]ŠZâVä6gUZ75Zzg¡¦pçVÆfg)ÒyHìXZk
(Charm ÔegxÃZgu (Down Quark) ÔeZîyÃZgu (up Quark) §bZ\ÃZgu

z){‰**xŠØ‰÷XZ¤/pÃZguÅ (Strange Quark) Ô7fÃZgu Quark)

pçVÅåYõ7,@*wƒ**ZÌ!*¹ìpZq-!*]!*ÇzZãìZzgz{tìā
‚³Ex~Z[J-Šgc*Ä”{âŠ}ÅƒÐãCŠ~R6,ÌZ¡ZŠÅp!
ñ�ŠìX

Šg|ÔZ¡ZŠÆ2)Z�Š(»tMÃ¹1„z{øuÂZ**ðì�¡]~
w•ZzgF,¹»!*)̄ìXZÏzzÐt¢zg~7ìāw•Zzgp~ÅzŸs#

�Óx}éÃc*]ÅãCŠ~$zg~ ---- ÆaËÛzãøuÃ”gs™zZc*Yñ
ìXw•�&+Z]pŠZq-§Š»Dgì¡Zy#o:gs**]ZzgZ0+gzãÚîÆ
Ë~¿~M$Ëì�âŠ}ÅÓxZDwÆZ0+gñ�Š÷X

gs**]E²áJ-Zq-ZCZ!ÂZiyÅª~g{Mh÷X #o:
ŒVJ-āÃðp~ÔeìtZq-©àlZg~p~„YV:ƒÔÂZiyÃn{™

Y~B 1936 ŠîìZzgZq-̂g~qªÃÀŠ}™£g~p~»!*)̄k�ìX
1CÙä‚ãÅ‚|#ÃâùÆ¢}Ð$h4->î

GIEGXŠ~¶‰ËŠg|#ÆíÐ
\dƒZ0*ã»¢{XŒVæ…0*ãÆ¢}ÅRÆÚîÐ',u�gì�
‚>VÃŠgppÅ].z4™CìXâù~P‚>V»ZŸ†ÌZÐ)áZiy¯
ŠêìXZk(,}¢}~°ilaZƒCìÔR»Úî¢}ÃíÆ‚B
˜ñgpp»ZI7gLZzgÓx»ÓxnMy7,@*ìX

(Nuclear Fission) $i¨é
EIGt �CÙ~Z
t„CÙ‚Š{ÏVwÔ�gzi%{x@}~MäzZà%zVVßVÅ§b
ìÔZbŠ}Æ~»g�ÛâúZïÐ÷~̃tgBbìX

ZV‚Á7ìÉxp~Åqª~ìXZq-²ÆF71,
{~ÔZk~ñ�ŠfgZ]Zg1V!*gZq-Šzu}Ð”ZD÷XfgZ]xîg
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ik,,�CÙ~R6,Ìz�ŠgBbì˜V%œ/zVÆgzbÐtªCÙƒ@*ìÍc*w
z{ïF̈ÆZq-7ÉŠz�h}gnp÷X

ZxqìLL¡]Æ!*g}~øg}Z[J-ÆŠ"Ð].1]ä
U*"$HìāÓx#³̈ÀòîgÐ#³̈Æ!*b¿Ð³ƒD
÷ÔtāZyÅeÏZzg#¿Üs!*bmZzgZ�ŠÆ!*)̄z�ŠgBbìZzg
wkîg6,t¹YYìāZy»Z�ŠÜsZyÅeÏ~z�Šg‚rìÔZzgZy»
!*bmM:Å#¿~XZkZ%ÆZq-!*gðƒYäÆˆæZzgŠ«Æ
Zq-Šzu}Ã+™Š¶Æ¦gc*ËZ+uÃÝ»ÎZw„aZ7ƒ@*�âŠ}
ÆMŠñ{~Zq-nÅw•ZzgMŠñ{~Šzu~nÅw•ÆŠgxyƒÔ
íŠzâV̈Æ!*b_.[c*¬eÏ»ÎZw„aZ7ƒ@*X

«ßg]~tZk_«ÆáZŠsƒÇāïtÆÑàZzg†!u}
Zq-Šzu}Ã!*bîg6,+™Š,ÔŠzu~ßg]~tāZ¤/ïtÃŠgxyÐ
»^Šc*YñÂZk»Zq-z)%†!u}Æ(ÑàÚZzgŠzuZ)%Ñà

C37 u}Æ(†!Ú6,ŒƒÇXóó
¼q,Z+÷XÆ!*g}~ßvB÷āz{îZzg)‹wîg6,
„Š÷XVwÆîg6,Z#…qzVÆuÐic*Š{"�hƒä»¦g7

ÑwZzg†[Ã!*ÇYæZzg ---- ™**ƒÂëë÷āZy~LL̈6§Šóóì
„ŠbCÙìwHY@*ìXDÙZg‚wÐic*Š{²āƒŠHZ#Ð5bÚú6,ZOŠ
™D−Mñ÷�Z7Z�ä«gzV~ÌgZ3Š3@*åZzgåZk6,ZuZg
qÅ§sZ÷ág{™@*å&ÚÑà¹Y@*ìXNg‹t™äÐªCÙƒ@*ìā
ÚÑà:Â‚ÁìZzg:„áZiyX™{ZgnZq-¤!gïFô~yZƒZ
ìÍc*i}Æ"gÆáZi~i}Æ%œ/~Zq-¹(,Zïtñ�ŠìXZk»

Ån*CF,IÐì�ic*Š{F,ßì6,Œ (Core) mi}Æ%œ/~{
Zg[‚w¬ÂxFÅúÆˆÐi}6,ñ�ŠNhF!*g+ƒ™ 4.6 ìX

Šz!*g{¶÷Zzg:ÜsNhÉŠzu~ÓxZâÌX-eUVZzgî]Ðt

�ÛzrÃe¯äÆ!*)̄Ò’)ÿLÂ6Zg»ðjZáÐ¹ÎŠqìX
§ŠZ]¡]~CÙR6,0*ñYD÷Zzgz{y‡.ÞœZ\kì�Zk
ÐZïg™CìXZ¼zy:ÜsZq-„z‰Ü~Zq-Ðic*Š{»V6,ñ�ŠƒY
ìÉZEV~àz‰Üw•Ì™YìXøg}0*k¬Ð5
ƒñ%Ãðeg{7Tä¹åāz{÷ÌZzg7Xq,ZK¡~psƒ
YC÷Xt',¹!*gzZáZ¼zyÔµ!*gzZá0*iñzy~psƒYD÷X
Zq-Z¼zyZ#6,zIyÐMìÂn{7ƒ@*6āÂµÅYãecÉz{Zq-
6fg}ER,zy~psƒY@*ìT6,Ãð',¹!*g7ƒ@*X

gŠyÆ̧Z2Ã].h+¢]Æˆ~Ñou“ÐŠzegƒ**7,Z
ìX˜Vik,,�CÙ~R6,z̧q5+k,ƒäzZá6,Zi§ŠúZïÐÖ~t**»°
U*"$ƒñ÷XZkÂxÆa�¡]Zzg„ÐÓx§ŠZ]Ã»™äÆ
Šg9ìZ,fgZ]**‡.Þh)b7™D÷�Zã¾²áÆaz�Š
~MD÷āZyÆz�Šc*°xz�ŠÆ!*g}~¼I¹ÂìXtZ%̄gU
6§ŠZ]Å§sáY@*ì�**‡.Þi™ŠZgÆqï÷X„pŠÃZ,›ë
ÆÜsDMgZ0*Cì�!*g!*gÆŠ"Zzgx@}ÐŠg„U*"$ƒ`÷X
6,zIyZzgZ¼zyÆZ�ŠÐER,zyáCìXpZ¤/Zq-0*iñzyZq-ER,zyÐ
MìÂ³Æîg6,Zq-Z¼zyz�Š~MñÇZzgER,zy6,zIy~psƒ
YñÇXZkÐL:»ƒäzZá¿Æfg)»Ñ]!*g!*gZKúâ™Cì
ZzgZkÆaËÛzã¤‰ÜÅ¢zg]7ÔËLLZzA¸]øāóóÅ¢zg]

7T»»Ÿ¯ò¢]™CìXËÚÅ‡¢zg]7âÎZñâŠ}Å
ÑpÐ„Ô"uw•ÆÔ�z{ZLczȩ̀Z2Æ�™@*ìX

(Polar Opposites)? õ³̈
Åp!Óx¡]~0*ðYCìXZk»z�Š¡ÚÑà (Polarity)†

ZzgÚ†!J-özŠ7ìX†Îg`Ôe0+ZzgŠv(gzV~Ìñ�Šìt
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Z',Z„V~»©_·™äÆˆ',Z„VÅw»]»uZrÎc*YYìÔ
Z,',Z„V»Ì�ZCz�ŠÅ`÷c*ZyÅÜs!*ª]ñ�Š÷X

¨ÆZceÆ¿~ëZ¡ZŠÆ!*ëæƒäZzg�ƒäÆ].1C
‡âyÅzZãVwŠÙ÷XÑwZzg†[Ô½~sV~#³̈:Üs
**‡.ÞeÏîg6,�÷ÉZq-ÃuZzgë{¿Æfg)Zq-Šzu}»ç

™D÷T~!*ÆHyZq-Ze7-–DÆfg)„CÙxZzg**‡.Þp1
ZK¡~psƒYD÷Xt].1C¿¬c*ZxÅpZéÅZXŠ7ìÔ

äêÁ§jÐZÐU*"$HìXËä (Palaeomagnetism) É‚b
s¹ìāLLZ#ZK̈yg#gLìÂ"3ågZÀ÷!óó

æZzgŠÃqÔZ¡ZŠÆZ�ŠZzg!*ëæƒäÆZßw»„:bzìXt
‡ây»Ñ]ÆZŠÌF,+Ðá™xF,+16,**Çƒ@*ìXZVÅãCŠ~

æZzgŠ«Åi',Š„̧'ñ�Š÷XVwÆîg6,;àgzX»ZVZq-6,zIy
ZzgZq-Z¼zy6,Œƒ@*ì�',¹æÐÈñƒD÷XËfg}»',¹
!*gtc*µƒYìX̃z!*gŠ«ZzgZ!*g!*ëæÅ̧]gnp÷XZk§b
%œ/}ÆZ0+g6,zIyZq-Šzu}ÃŠ«™D÷pi',Š„�CÙ~̧]%œ/}
ÃŠgBbìX@*ë¹ic*Š{¸g~%œ/zV~Š«Å',¹¸]Zâ”h+ƒ$Ëì
āz{�CÙ~̧]6,qz~ƒ™%œ/}ÃÂhŠ}XZxæZzgŠ«ÆMÃ¹™ŠZgÅ
¶K0+„™@*ì:

LLÓxw•Š«ZzgæÆ!*b¿6,ŒìX@*ëw•ÜsZkßg]
~eìZ#CÙZÐZŠ~æÅˆ°ë?Š«Å̂~ËŠzu~(ƒXz¤/:
z‰Ü¦/gäÆ‚B‚BZq-nÅ̧]Šzu~6,¸̈MYñÏZzg!*ÆHyw•gu
YñÏX®Z»Ñ]~ÓxF,Š«ZzgæÅ̧'!*ëîg6,Zq-Šzu~ÃáZiy
™C÷Xw•Æ**‡.Þ+Zzg**‡.Þðƒä»ZßwZk§bÒyHY@*ì

Š« (Complement) ā»Ñ]~æÅCÙw•ÆaÑixìāZk»]
)z~w•™}ZzgZÏ§bZkÆZ«c*T§bŠ*�äÔŠgC‚&4ið JEV

!*]0*to]ÃVˆìā̈»£xxîg6,psƒ@*gLìXñ�Š{Šzg~
ŠgZ)e¤/~(Xt1 0.3 ŠkÑÄ‚w~ ---- z{¹M×M×w•™gì÷

Îg`ÆïFôÔ™{ƒZðZzgi}~z̧q5+k,ƒäzZàë{p=V»@
ìX

tp~)¨Åw•(ZkŠg©àìāœ-VJ-Zk»uZr:Îc*Y
eX¾qwp~»t¿Ì�„CÙ.e$©àìZq-‡.ÞŠh+ZzgZe7-ê8-»
ñZ#áCìTÆ�Ñw†[0Y@*ìZzg†[ÑwẌÆ£x~
p~Æ‚B‚B&+Z]pŠïFôÅ¸]~ÌZ@*gmJîM@*ìXt
’gó¿TÅúc*VS¤tìāïFI$zgƒY@*ìZq-£g~

–D6,Z!x5+k,ƒ@*ìẌ($+s÷ZzgZK¡~psƒYD÷X
ZkÆˆïFIXìZzgZĶ]Šz!*g{ZÇ™**Ñzq™ŠêìX

™{ZgnÅ@*gõ~tZz!p~F!*gzZµƒðìXZ0+Zi{Îc*ŠHìā
Ô‚hñb™zh‚w~ŠzÎÐic*Š{!*g̈ä(psÅìXÔe:
ÑÄ‚w~ÁZiÁegŠiZ(ƒZì½ã‚]ÑÄ‚w¬ÚÑàZ†gª~Ë
(zZµå˜VM`ÀÚ†!ìXM`Àë™{ZgnÆïFôÆ$zg
ƒäÆ¿Ð*ggì÷�My»g̈ÆZce»!*)̄¶ÇXiF̂ïÞ

óóqw„~‡ìƒZ Palaeomagnetism LL Æ_¬ÆaZq-{m‚³%
ìXtøg}(g}Å@*gõ~z̧q5+k,ƒäzZàZ+ÓxLLªZ«!*i-Vóó
Æ'»g™äÅÃÒ™g;ìX

ä',ZWÆu1Æ Palaeomagnetism ïÞÐ´‚b
ÅŠg\oÆ!*g}~êÁÞŠ]½ÅìXZ# (Continental Drift) Ãt

"3){mîg6,Ñz}Ðµƒð(ßìzZàn*]ð™C÷Â6ā
ßìÆ•}ïtÆik,ZW,¿™D÷ZÏ§bZyÆZVÌi}Æ
ïFôÆ"gÅ¦|~F,KM0*YD÷XŠg|z{ïFÎðÅ§b
»x™D÷X"âVÆZ0+gñ�ŠZq-„ÇÐmgppzZàn*]ÅF,KM»
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ZƒC÷XZkÅzzÐ)]ZzgßxVaZƒ$Ë÷X¬xûi!*y~Ô
»Èn„c*{ØƒYìXZk!*]Ã'.e$Zëìā].1] (Negation)

~ÔZq-!*ÇZ|xÅqïìXZkÐ%ZŠìàz‰ÜÔ™**Zzgôp™**X
ë0*îVÒÃ™Õ@ÅÔ™Mh÷XÕ@ÅÔÂƒðìp].1C§jÐ7!
pZ¤/Õ@ÃÎŠqqÑ]~ZLqw6,ghŠc*YñÂz{1MYñÇXZk§bÕ@
äZKÔ™Š~ìZzgZ[z{Zq-7ŠZ0ŠHìXZKMy~2w~z{6Õ@aZ
™äÆ»̂ƒYñÇX

„CÙtM¸iÅ§szZ3ìX16ā&zg!*½yY…÷Zq-„‰Õ@
±Šg±psƒD÷Zzg5ZlxÃ�ÛzrŠï÷X!*½ytÌY…÷ā±

Æfg)¡¦îg6,{mZlx»gÅY$ËìXZÏ (Selective Breeding)É
¡¦ZN[äeZgzyÃŠgCZN[Æ¿Æ!*g}~Z÷ág{Šc*å�¡]
~pŠgz§jÐz̧q5+k,ƒ@*ìZzg7ŠzVZzgYâgzVÆZg»ÃK~ã~

wg‚rìXøg}‚t¡p~7ÉzZ¢š5é GGSF,¹ì�À˜‚Š{Ðë{
ZDwÅ§s(,fìÔøw&+Z]pŠi0+ÏÆë{‚Ó]ÆÔ�Zq-{m
2w6,)**xCâŠ}ÐaZƒðìX

ÃZ#-+ö
EH

}*]ÐÔÅqgzfsVw6,̈g<XZ#Zq-Z¼zyÔ̄Iy
©8ìZzg (Quantum Leap) ÐMìÂHƒ@*ì?Z¼zyZq-lZg~–D

¸T$ƒY@*ìX³ËnÅ}éŠðc*%“Å̂~7 (Photon) ¯Iy
À_XZ¼zyz„gLìpZkÅÂZ**ðÅqª~p~MYCìX¸!*]
Z¼zyÆ6,zIyÆ‚BZ�ŠÆ!*g}~ÌŠg„ìXZ¼zy¸T$ƒY@*
ìZzg6,zIyÅÂZ**ðÅqªZzg',¹!*g–DgìÔz„6,zIyƒ@*ìp
ÂZ**ðZzg',¹!*gÅp~Æ‚BXZ[t',¹îg6,ER,wƒ™ER,zy0Y@*ìX
].1Ci!*y~Z¼zyÅàz‰ÜÔÌƒðìZzgz{ôpÌƒŠHìXz{¸T$
ƒŠHìp»7ƒZXz{6fg}~ŠZ4ƒ™ÂZ**ðÅp~Zzg',¹p~Å
^~pŠÃªCÙ™@*ìX

ÆÂZ**ðÅ’Æ‡âyÅúÐ¹¬ÔÒyHå:LL»Ñ]~Š«ÅÓx
¸ÂV»ù·æÅÓx̧ÂVÆù´Æ',Z',ìXóó

ZxÆŠzg~w•»gZòZß‰Ü¦ḡò}*]Ð»g1ŠHåT
ÅgzÐZq-Ûzã¸]§ŠÅqª6,‡10*™w•»ñZ#k�ìXZx̧]Å
Z˜bÆZEw6,š/~W™@*åXZkÆìw~t°p”†Zzg¡~úZïÃ
Òy™äÆa**»°¶XZkä–ìāLLÓx¡~úZïŠz§†÷Ôz{ÁZiÁŠz
¬ï”Vª¿ZzggŠ¿ÆmÅãCŠ6,z̧q5+k,ƒD÷X@*ȩ̈]»¦gÔ�
ZK̈yÅKã¤‰ÜÆZEwZzgZgè}*]ÅãCŠ6,‡ììt@*W,Šêìā�

C38 Zq-zdwìZzgŠzuZBwXóó
ZxZk¦g»**ŠƒäÆ**ðZLŠzgÐ¹MÐåÔZk¦g»¬Ì
ŠÔåXLL�Å@*gõóó~¬Zk§sZ÷ág{™@*ìLLtìÅOñāït

Æ–wtI4ìāz{Zq-gzb» (Thales)

(Ÿ5Òø
G

G Zq-̧]æ»â´ƒ@*ì
qïƒ@*ìX̧]Zq-Z+{¤ì�âŠ}ÐZµ™ÆÂ}Æîg6,7Å
YCì²gzb&+Z]pŠw•ìZzgâŠ}Å¡]ÐzZhìXóó¬»t̀

āw•Zzg ---- &ZxäjZáÆîg6,7HìZq-÷}¦g»qïì
ÂZ**ðâŠ}Å¡]÷XâŠ{pŠlŠw•™@*ìZzgpŠZLM\Ã±ÌX

Ìåîg6,oƒÂ7å1z{ZÐ̧] (Energy) ZxÅÃ~ÂZ**ð
6,F,ßŠêåXLLÂLLÂZ**ðóóÐt@*W,MìÍc*tâŠ}Ð!*CÙÅÃðÚ (Force)

CÇmMí6íÆÃb 39 ì1¾ßg]ZÐLL¸]óó6,¯EqÝìXóó
äU*"$HāSZzgÂZ**ð',Z',ƒD÷ªâŠ{ZzgÂZ**ðZq-„q÷X].1C
âŠe$»`¸å6āZxäZzgZkÐ¬¬äÒyHå�āqgz!*Ñ
¸wÐªCÙìX

(Negation of the Negation) ÔÅÔ
CÙ‚b»ZCfí{ZÖpƒ@*ìTÅZ˜q]gzi%{õzg}Ð¬xîg6,
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p¹ÐZi‚bŠZyÌ!Zzgd~ZÏq»f!**xìX¹Ð6ð
ZÖpw²!i!*yÐâpf÷‰ZŒÔZÅ¹ÐöÔZÈiZzgFŠzu}X

6ŠZyZkGz2ÅãCŠ6,»x™D¸āZq-KÃŠzu}K~ps
Šgc*Ä™ä~ (Philosopher`s Stone) HYYìXz{œ-VJ-0*gkß

Ñgì�ZyÆìw~iÃÎä~ps™YåXZ¤/z{»x[ÌƒYD
ÂZk»ÃðÃZ+{:ƒ@*YèÎäÅ7¯gUiÅ7Æ',Z',ƒYCptZzg
¹ãìXZkiâäÅ"5»45Àö

GGEGF,¹ÆZ±gÐz{6ŠZyZq-**e»x™äÅ
ÃÒ™gì¸XMy»gz{ZkË6,ãāZq-KÃŠzu}~ps™****e
ìXpZy6ŠZâVÅÃlZ»g]7IXZq-)‚³Gz2)0*gk
ß(Å[~ZrVä‡.ÞŠgZ’Zð»xZ�xŠc*ÔT~Š"»®ZzgZy
MÑ]ÅŠgc*Ä÷áï÷�M`ÌŠ/ÇƒV~Ù÷X´z{Zi,ZrVä
"Ñg6ðúZïÅzŸs#ÅZzg‹tHXZk§bÐZ°äd~ÅF,¹Æ
agZ{ûZgÅX

6ÜsZkz‰ÜF,¹™äÆ‡.ÞƒðZ#6ŠZâV»ãCŠ~Gz£
)Zq-KÅŠzu}K~p~(F,u™Šc*ŠHXZVgz,œ~ÆMyÐd~
ä‚³ãCŠzV6,F,¹ÅXâèÆ6,“{£œÃF,u™ÆZkäMÐÅ§s

Y~Zôm,‚bŠZyäZq-Š/HT~ 1919 »x!ÐŠx(,JñXQ
**>zXÆ%œ/}6,LLZÖóófgZ]',‚ñ‰XZk§bZV~«!*gp~ƒðX
Z(™Æz{Zq-K**>zXÃŠzu}KMx~ps™ä~»x[ƒŠHX

6ŠZâVÅœ-V6,Zã[ÅŠƒ̂pZk§bÐāz{¦gÌ7™Mh
¸!

Z[Zk¿»fgZŒÛd$ÐY,̂{BX)Z³(ÁÜÅZq-Šzu}~p~»
ZkÅÔZk»�Z[Šúò™@*ìX)[(ÁÜÅp5+k,~»**eƒ**XZ[ Šúò

ZkÅÔŠzu~!*gƒCìX)`(ÁÜÅZq-Šzu}~p~XŒV…&
qzV»¢zgY,̂{¢8ƒÇXZzwtāCÙÔZq-îF,¹Å´#ÖìŠg|MÐÅ

Š*-**ãcÅ].1]Ðp[zZ�¸Xoƒîg6,Â{c~
Zq-ìw7HY@*ìŠúòTÆ�Z[~#Ö:ìw7HY@*ì�Z[Šúò
�¬ÅÔ™@*ìXMy~Dah~cÆˆëËË6,í÷XTÆ
ŠzgZy´ZÆK~CÙ̀ÃZzgÓx7æ{§ŠZ]Ã‚tÑäÅÃÒÅ

ëËõD6,qc*:qpcÆ¿„ (Synthesis) YCìÔªZâZ`
ÅzzÐøgZDzWƒZìZzgÓxcZq-ZR6,MˆìX

t!*]»°uJ-zZãìāâg±n.çExÆ½ãËÕŠäÌâg¾ZzgZxÃ
Thesis- 7,"ÅiØ7ÅX}¬xîg6,t�ÛnHY@*ìā].1]

ªŠúòÔ�Z[ŠúòÔZzgZâZ`6,Œì�âg¾ä Antithesis- Synthesis

Ÿîg6,¬ÐÜHì)TäŸîg6,ZÐLLlkeóóÐÜHì(
ZzgçÑ}6,ÑÍ™Šc*ìXtz{+Bºé EF:Õàì�„CÙf�ÃMäzZáßÍVÐ
M`ÌuiŠƒCìX|tìā:Üsâg¾Å].1CâŠe$¬Åìw
6,*:].1]ÐZ«ìÉ¬Å].1]¯ò-**ã�ÐÌ¹Z
ìX

g]ÃŠúòÔ�Z[ŠúòÔZzg &Í-Cé FGEâsäOîg6,41ºÒ5é XGGð].1]Å÷á0+Zgq
ZâZ`Åa!„~~ps™ä»èZtZhZc*ìX¬Å].h+].1]»Š*
-**ã�ÐÁz÷z„mì�].h+d~»Š*6ŠZâVÅZ’Zðî]
ÐìXtŠg„ìāMyZ™̄äZzwZ™̄ÆagZ{ûZgÅptŒ**ā
ŠzâVãCŠ~îg6,Zq-„÷5&ìX¬äCÙZ¡Ò3‹ð

G
GkÅ§sŠz!*g{g�q

‚w»‘:Zzg‚³Š/÷áïåX].1]Å 2500 HpZq-ZdR6,ÔT~
F,¹&+Z]pŠZq-].1C¿ìX

M·Â6Ã«áÆ̃zŒY@*ìXZkÐf‚~e>aZzg
»áYŠz»¦gM@*ìXtÁÜ6Å@*gõÐ)q¢7¸p6Å»g
¦/Zgc*V¡Z4J-özŠ7‰X‚bÅ@*gõ~6äZë™ŠZgZŠZHìX
Z°²!»Âì�âŠ}Ð0ËÌ‚bÆaÙåX4œÌ¸
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ìw™@*ìāZ¤/Šzu~!*gñµAÂz{ZyZÝoÃ$¨45é GGGESŠzg™}ÇXpZk§bZk»
‚oZk].1C§ŠÐƒ@*ìāZÐZâ™1ú¡ZyZÝoÅzzÐ„Mðì
āZkŸ6,VnX6ā¬»÷Zx@{ìāâ�ZyÆbV6,),øpŠ0
Zßwz„ziy7gnp�Zq-Z,¿ÆbVÐZŠZƒD÷TÆŠ"ä
Z7pZzgñZŠÐ_m,™Šc*ƒ@*ìXtz„÷p7Ì÷Xz„êŠ„T~
ñZŠc*ÂÁåc*)ñ�ŠåZ[!*¸:̈gz„»â°0[ìX

Z‘:k"ìGEL„Å@*gõÃ&+Z]pŠZq-].1C¿'¬Åx
f;-$ÅŠ?¶Xz{ZÐ7Š}Åi0+ÏÐ$h4->î

GIEGXŠêìÔz{Z%ZiÐ¦/g@*
ì�Zq-Šzu}ÅÔ™D÷pZk§bZK»$Ò3ïGG~pŠ7Š}Åi0+ÏÅ
úÒÏ™D÷:

LL¬xf‚TŠgic*Š{9ZzgßÆ§ŠÃYæ&ìZÏŠgz{tÂµgpp»
¬Š~ƒ@*ìāZq-ŠØ‰‘:ÂxÐc*ÂõMHYñÇc*#¿ZzgZ,Ë
ÂxÆ!*g}~ŠØ‰zŸ‚Òy~ZÐËZq-~„Š?ÃMCìXz{
ZZ‡qÂx;ñ,ÃCðÆ’góZg»Å̂~7Š8ÉZkàq~

ZÐ¡§Š„ÃM@*ìXÎ†T„´¸T$ƒYCìÔëÈMh÷āŠzu}
ä¬ÅÔ™Š~ìÔZÏ§bZ#V4ìÂ¹YYìāÎ†7Š}Æz�Š
Åß̂¶YèÎ±Å(V7Š}ÅÇ¡]Æîg6,ªCÙƒ@*ìXt
%Zi¡Zq-Šzu}ÐZ„7÷É„ŠƒäÅzzÐZq-Šzu}Å
(fe÷XpZyÅÚ¡~u¤/òZ7àz‰ÜZq-**xCÀ»Ñiòbz¯
Šîì˜Vz{Zq-Šzu}Ð§Š„7gnpÉZy~ÐZq-ZÚ„¢zg~

C40 ƒ@*ìAŠzuZÔÓxZbZYÅt)z~¢zg]ÀÅi0+ÏÅú™CìXóó
(The Dialectics of Capital) uâñÅ].1]

ZKÂ[uâtÅ&43ð GE
GV¢zV~âg¾äçÑ}ÆƒÐãCŠ~úZï

Æ].1C§i»gÆ�‹ØÅ÷á0+ZgVw7ÅìXZk¿ÐZkä

§sZq-£g~–DXŠzìÔMÐÅ‚ƒäzZàCÙF,¹Ô%µÅÔ™C
ìÔZkÆÜsgŠ¿ªCÙ™Cìp‚B„Zk~ñ�Š¢zg~Zzg»gMæZbZÃ

ãCŠ~¦gÅ§szZ3ÃªCÙ ---- ÔÅÔ ---- ôpÌ™CìXMy»gMy~%³
7™@*)ñ�Š{ßg]~Z°(É«ßgÂVÅ§sZq-£g~ÒpÐ',F,
R6,zZ:M@*ìX',−E+™{ÔZ[iÃÎä~ps™**eìpt¿Zk
Šgµ7,}ÇāZk»ÃðÃZ+{7!

].1]»Ñ]ÔçÑ}ZzgZ°gÅ@*gõ~»g�ÛâãCŠ~úZï»ZŠgZuZq-
ÈŠZ],}Åßg]~7™CT~z{Zq-}é6Å§bpŠÃÑpÐ„îg6,
Zq-„§jÐŠCÙZDgT÷É6ŠZgÍwÉ̈VÅ§bZq-F,¹Æ¿Å
ßg]~™CìXT~ÃðÌqZq-„̂~Šzu~!*g7ŠCÙZðYCXZk
¿Ã�Zzg‚bÅ@*gõ~zZãîg6,Š¬YYìXZ°gÅÓxF,@*gõ§Š
Æfg)F,¹6,ŒìX

Zq-Ãt7ƒ@*ì�Ë{m1ÅzŸs#™@*ìXt’gó=wƒ@*
ìXZq-ÂZyÞŠÂVÆ¦ƒäÅzzÐ�ZkÅ@*G™C÷Šzu}Zq-
oƒ�ŠwÅ°xñ�ŠÏÅzzÐXZq-{my6,ÔZ%Ã]Z½D÷XÃ
Ñzq~)ZëZ]¬]ŒÛZgŠ}™ÃZ0+Zi™Šc*Y@*ìXQZq-*Ãtc*Gz£
Z½@*ì�6,ZäÃØÐ„Šƒ@*ìZzg‡.Þx@{›ëÅ4zŸs#™@*Ã
M@*ìX!*ÆHy].z4Æˆ*Ãt6,ZäŠZ#ÖIZ:ÃØÅ(á©8ìX
pZkÐ6ÎZÑ]Àfe÷XÃi™**¢zg~ƒ@*ìXZÒZ(Ckƒ@*
ìāë6,ZäÃc*]Å§sß^gì÷�)xŒÛZg0*ñ¸XpZk»
Èt7āëM̀¸iÅ§sß^gì÷XøgZ‚o].1C¿ÐìT
~¡]ÆúZïÔçÑ}ZzgpŠøg}!*g}~ic*Š{÷~™1ú÷áïìXt
�Zzg‚bÅ@*gõÅ].1]ìX

äZq- (Joseph Dietzgen) �isŠZ…Ì âg¾ZzgZxÆZq-‚¶
Ši¹åā1hJMŠò�ZK¦/g~i0+ÏÃŠN™ZÐZÝo»Zq-ö&ìZzg
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Z[fI~¹Y@*ìZ¤/pâg¾ZzgZx�Zk6,š/~W™DZ̧kÃâˆ
‚wJ-D¢]6,YñgìXÜs 150 ZÅŒ43›é EGC§ië¸X}*]I

qDŠzg~„fI~ÆÜsgŠ¿!ƒZìX‚bŠZâVÅZq-5±t
ÚZZVg„ìāZkzgZV$ÐMÐ(,|™6ZßwzäGYN�6,Zä
Z0+ZizVÅ(áÃX

ëœ~ÆŠgxãŠzg~fI~Å“»Z̃âg¾ÆuY@*
ìXLLuâtóóÆˆZ(§i¿**‡.Þ¦gƒŠHXLLSQnÅjwÅÂÁZzg
=w¬xÂÁ™ÅƒŠ{ÃlÅIpZ7¤ÏÐ71YYXz{¼

óóçÙdZyZzg ---- ZÏ§bÑzqƒC÷ā�Ûn™,LLZq-bk,}6,ŠzMŠò¸
Zz!*]Zq-bk,}6,…zZáŠzZ�ÛZŠÆŠgxyz̧q5+k,7ƒD!âg¾uât
ŠZgZ:u»Y,̂{ZÐZŠ~nŠßVÆù´ÅwÐ7ÉZq-ë{ÂxÅ

wÐ©8ì�̧Z2¡]‰¤!gZßwg‚rìXZÏ§bZ[¢]ŠZy
ëÏÆ6¦g6,Zq-ÂxÅwÐc™gì÷ÔT~À¡ãCŠ~

ZbZÆù´Æ',Z',„7ƒ@*X"—˜VJ-eƒZy̧Z2ÃY'ÎŠq
ì�CÙZÐZŠ~bz6,ÑÍƒD÷pë{Âx6̧Z2Æ@*,ƒVÐ�¡
6,Zä¸Z2~ZŸ†7ƒVÐXâg¾ÆLLuâtóó»¸§i»gìÔª
].1CâŠe$»§i»gX

âg¾uâtŠZgZ:uÆãCŠ~7Í/õ E
Gª½ÐZC»xÑzq™@*ìXZk

ÐMÐ^™z{zŸs#™@*ìāuâtŠZgZ:çÑ}Æ§ŠZ]ùZ½D
÷XfI~~ÀZzgbzÔ{mZzgMÃ¹ÃW:~"�hŒY@*ìZ#ā
z{åîg6,**‡.ÞeÏ÷ÔZq-Šzu}~æƒD÷ZzgZq-Šzu}»ç

™D÷XLLuâtóóÅ«¢~âg¾½ÅŠzCÙ~¡]ÅzŸs#™@*ìª
ZÒßv½Ã¡Šg (Exchange Value) ZzgŠgnŠ! (Use- Value) ŠgZEw

ZEwÆîg6,ŠÙ÷ªZK̈ã¢zgc*]ÅúÆa»gMæZâXŠg
ZEwCÙnÆçÑ}~åÐaZÅYCg„ìX

(Ïçâ]Å‚b~Zz[',0*™Šc*XtZ+|ìTÅF,Šh+z{
uŠZyÌ7™DXÆÃc*]âg¾ÆÃc*]ÐƒŠx÷X].1C
§iâg¾Æ»x~ZkŠgãCŠ~ZÌg‚rìāšäŒVJ-ÈŠc*ā¬
ÅÓxF,yÃ7,ñ%uât»ª!*['**eìXšµtZq-I¾åXp
šT|Å§sZ÷ág{™g;åz{tìāâg¾ÅÂ[LLuâtóóZLZ0+gt
i',Š„$gBbìā].1]»Z:tùHY**ecX

LLZ¤/pâg¾äZLúyóó7gh~pZkäLLuâñÅyóó
¢zggh~ìZzgZÐ½7g§jÐZEwHY**ecXLLuâtóó~âg¾ä
Zq-‚b6,yÔ].1]ZzgâŠe$ÆDÆÃtÃÑÍHì)&/VÅ
¢zg]7tƒZq-„q÷(Tä¬ÅCÙ»gMæqÃá™MÐ(,Jc*

C41 ìXóó
LLuâtóó~âg¾äH§i»gZEwHå?Zkäçâ]6,].1]Ã

**Ç7HåÉçâ]ÆCÙUÆ÷}_·ÆˆZyZßßVÃZ~.HåX
Zkäð%è»{ā¯™›ëÃZk~7Èc*ÉuâtŠZgZ:aZzZgÅw•
Æ̧Z2Ã&+Z]pŠZk1»NgY,̂{heÆˆŠgc*ÄHX

ÆŠâd~ (Critique of Political Economy) (ÏuÅW
âg¾Zk§j»gÅzŸs#™@*ì:

LL~Zk¬x¬gsÃÃZ0+Zi™g;ƒV�~ä–åYèNgY,̂{he6,
CkƒZāZy}òÆ!*g}~¬ÐG‡.ÞZ‹ZnìXÃZÌU*"$7
K‰Zzgz{‡g~�ù¦îg6,=KÅpZég‚rìZk~ºmÐÀòÅ

C42 §s(,"»³xƒ**Z”¢zg~ìXóó
LLuâtóó:Üsçâ]ÉÀòîg6,�Y‚b~ÌZq-÷éÅ
wgBbìXM·‚bŠZâV~TnÆI}ƒgì÷ZyÐt',Z{

gZ„mgBbìXtcâg¾Åi0+Ï~„Ñzqƒ̂¶XZkŠzg~‚b
ŠZâV6,qzVÃZµZµ™ÆZy»-Y,̂{he»È]ÎZgåXZk§i»gÃ
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äZ+qŠgc*ÄÅT~Z¤/ËâŠ}Ã°c*Y@*Âz{¸T$ƒYC¶z{ZÐ
HåX Dephlogisticated Air

6,$k5Ñõ GHäŠg|MxŠgc*Ä™à¶Xpz{ZzgŠzu}‚bŠZyZk
Šgc*ÄÆZz!āZ]Ð**zZ�¸XZkÆÌ̂Zq-E²áJ-z{

ä (Lavoisier) CZ,̂g 6,ZäeàÐÎ!gìXˆ~�ÛZú6ŠZy
Šgc*ÄHā5nÅƒZŠgZÝZq-6ðKì�WÆ¿~¸T$7ƒY@*
ÉWzZáâŠ}~÷áïƒY@*ìXZ¤/pMxŠzu}ßÍVäŠgc*ÄÅ
¶pZ7D7åāZrVäHŠgc*ÄHìXtCZ,̂gÅxŠgc*Ä¶X
âg¾ä(Ïçâ]~¸™ŠZgZŠZHX

âg¾Ð¬MäzZßVäŠgiZZ+Šgc*ÄÅ¶pZk»Ç™ŠZg,ò
ÐZ’Z™DƒñÓxÔÃc*]»‹t (Ricardo) gkgez Æ6,Š}~g;X

™Æâg¾äŠgÅÇ„Š¡]Šgc*Ä™àXñÐ].1C§i»g6,»g
ÈgTƒñZkäuâtŠZgZ:çÑ}ÆÓxg¤V»Y,̂{1Ô½ÅaZzZgZzg
nŠ!Å‚Š{F,+nÐM¸i™DƒñZkäZk¿Å"Ñgp=V»Zq©HX

âg¾äZ»kZzgignŠ!ÆgºÃªCÙHÔz{ª¿åTäignŠ!
»-Y,̂{1XZkäŠ3c*āignŠ!¾§buâñ~psƒ@*ì (Money)

Zzg¾§b¸]œÅyh+z�Ûz|#Ðtp~MCìXœZzģ]œÆ
Šgxy¸ãCŠ~ZqÐiz{J¶TÆfg)ŠgiZZ+ÆZuZgAÔtz{Xì
&i™äÐgkgez‡Üg;åXxZzgp5+k,uâñ~�ÛtzZã™Æ
âg¾uâñÅúÆ¿»,ÐuZrÎäÆ‡.ÞƒZT~¬ßv
**»xgì¸X

âg¾»§i»gZzw@*MyZ•ð].1CìZzg¬ÅyÆèoÐ¹
ŒÛd$ìXŠzu}̀ðZi+cÆZ!!/õG~âg¾äÁ™¬ÃyZ`d
7Hì:

LLTÃ'w÷Z§i»gìw™@*ìZzg)˜VJ-÷ZZÐÑÍ™ä»

1uâtŠZgZ:çÑ{ŠgZEwÆ‚BÐwQ™@*ìXtZ7ŠgnŠ!
~ps™ŠêìªZ+Zâ�',Z{gZ„ZEwÆa»g7ƒCÉZ7
�Ûz|#Æa»gHY@*ìXCÙ½ÆŠzUƒD÷Zq-¬xûªŠgZEw
ZzgŠzuZ6,ZuZgÔÖƒZŠgnŠ!»UXZzwZ™̄»',Z{gZ„mZq-{m½Å
âŠ~S:]Ðì)ë

�.3ú
G

GEÛ÷Ô»°ÃW÷Ôz){(pŠgnŠ!Ã:Š¬Y
YìZzg:zc*3c*YYìXZk»¬îg6,ÃðâŠ~z�Š7ìXQÌuât
ŠZg~~tZq-½ÅÑiò¡]ìXŠgnŠ!»îZÖg…ìÔMÃ¹îg6,
)z~ÔTÆfg)ÓxZ»kZKŠg»ZÖg™C÷X»½ÆZy•zV»

�.3{ð
G

GEVÔ»°c*»gzVÐÃðmÃ7M@*XZ7zÔ3c*c*»gÅ§b`c*7Y
YXZkÆ!*z�ŠZy~Z+¸]ñ�ŠìZzgZÐZkŠgMÃ¹îg6,tHY@*
ìāßvZyÆaOÆ%>ƒYD÷X

---- ½ÅŠzCÙ~¡]uâtŠZgZ:çÑ}Æ%œ/~§ŠÃªCÙ™Cì
Z̀C'×Šzg~ZzguâtÆŠgxyÚi·X'×ŠzgZLìw~ZKœâ´Æ;B

‰ì&uâtŠZgZK%èÐZEw™@* ‰ìpŠg|z{ZK¸]œ
ìXZk§bqÝƒäzZàŠgiZZ+z{Z̀]ì�'×Šzg6ÃZŠZ7ÅYCX¸
uâtÆ¦ƒä»fg=ìX¸:ZŠZÅYäzZàZ̀]™ZtÔÎŠÔo«ZzgLÅ
^~çÑ}ÆZyZ�ÛZŠÅñª™Cì�œ7™DX4C“Ô
Šg|ZkŠgiZZ+Å„Å“ìX

âg¾äŠgiZZ+Æ¦gÃZXŠ7HÉMŠx\.-ôGZzggkgez‰uŠZy
ZÐ¬„Y…¸XpZk~ñ�Š%œ/~§ŠÃªCÙ™ÆZkä(Ï
çâ]~Zz[',0*™Šc*XZkŠgc*ÄÃ6Å@*gõ~zZµƒäzZáZq-
Z,¿Ð„˜zìwHYYìXZVgz,œ~ÆMyJ-tìwHY@*å

»ÜātìāWzZàZâÐZq-�Ûèq (Combus t i on ) āZ�Ûz$
ZµƒYCìXtÃtZkŠzgÆZÒYäTä6ðbCÙÅ Phlogiston

(Joseph Priestley) Y~Zôm,‚bŠZy�is6,$k5Ñõ GH
1774 zŸs#™@*åXQ
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gŠyZzg].1] -4

(Formal Logic and Dialectics)

%Šziy~x§i„Å&¢AZq-îs�YZg»»³ìXtgŠyÅ
ä,ƒ,œ~~ (Locke) ßÆ ZXŠÐDÙZgzV7ÉÑÅV‚w6,Z**ìX

Zk»ZÖg™Dƒñ–å:
LL}.ZZK̈âVÅ§sÐZÚ¸…7åāZyÃŠzN*ùVzZà‘t¯™Z7
¬÷¯äÅf)ŠZg~ZgT6,eZwŠêóóßÆÆ–wZK̈y~yÆúLLZL
ìÑ]~g*c*"g$ŒÀö E

Y
ÃKÅ**¢&¢Añ�Š¶óóX

yÆk!Y]!*ŠßVÐ7¤/}XZy–VäZK̈âVÅ@*g]Zzg
�YF,¹ÆŠzgZytÕÿZ(gÅ÷Xt|Åz{ãCŠ~̈)Zßw»g~(ì�
%ŠziyÆf~VÐFƒCìXZy»â~.t|ìāCÙÚ~Z,pZm
ñ�ŠƒD÷�ZÐŠzu~ZâYÐŸi™D÷ÔtāCÙÚŠzu~ZâÐm
ÆjZáÐz�ŠgBbìÔtāZâ(,}4]~oƒC÷XÆ‚Bz{
ºmpZm»Z·Zu™C÷ÔZzgtāZq-{m1Šzu}1»!*)̄áCì

z){z){X
ËuJ-tÌŠg„ìÔ6āR,Z$hÀö

H
ä¹ìāYâgzV~ÌtZq

ƒCìāŠØ‰qÑ]~æÜ§jÐ}òZ~.™ÃX6ā].h+F,+
î]äzZãHìXŠzŠ|öäzZáZdYâgzVÔ{m™0â²V~Ôt
&¢A»°F,¹c*CƒCìX¾qwƒYìāZkŠ?6,ZK̈âVÅZYg{ŠZg~:

mì(�ÛZ}.Ñ:îg6,°p™@*ìÔz{].1C§i»gÅ¦k,ÉÆÎZH
ì?óó

LL"—7™ä»§iˆÆZ±gÐ)Æ§jÐÑiòîg6,
Zƒ**ecXMyZ™̄ÃZkÅF,¹ÅZªVÆ‹bZzgZyÆŠZ½mÃ
ˆl™äÆa-ñZŠÅ¢zg]7,CìXZk»xÆåƒäÆˆ„

Çw•Ãoƒîg6,ÒyHYYìXZ¤/ZÐ»x!Ðå™1YñÔZ¤/
ZkñçqÅi0+ÏZ,Fƒ‰MNW~ƒCìÔ°tìwHYYìā

---- øg}‚t¡Zq-IZiyeJçì
LL41ºÒ5é XGGð].1]»6,ZuZggcT6,½ãM‚w¬~äWÅ¶Z#

Zk»�åXpZ#~LLuâtóóÅ«¢6,»x™g;åÂH'×Z`øcZzg¬x
f‚Æâ´tZ�ÛZŠ�Z[v[̀*~Dah~!*'™D÷Ô¬Ðz„

(Lessing) äÅk5ëEY
(Moses Mendelssohn) ñii�Ô |u™D¸�·Šg

ÐHåLLª%Š{ÈóózZÑ|uX®Z~äA (Spinoza) ÆŠzg~3ÅiZ
¬xpŠÃZkx®»÷á¤/ŠtHÔZzgÃtŠgÆ!*[~}}Zkºm§i
ZÖgÐŠwÐÅì�Zk»{āåX¬Æ;ðV].1]ÆZ{îÐsÃz{

ª¿åTäZkÆÀò§i»gÃ‡.ÞûZzgÅg~îg6,7HXZkä
].1]ÃuÆ.Þ9ZHƒZìXZ¤/ëZk6,ZuZg½ÃÂh™ZkÆZ0+gñ�Š
g)¤/~(ÃŠgc*Ä™**eT÷Â…ZÐ9gc6,9Z™**ƒÇXóó

ZK6,ZuZgˆ~].1]̀*~�0̂YètZkz‰ÜÅßg]qw
ÃÑK÷áyzØ•ZzgÑ«™C¶XZK[^~t1gjzZ§iÓ#ÖZzg
ŠªâÏ6,zWzVÐ&Zzg™Z>Ø»ZÖg™CìYètZkz‰ÜÅßg�wÃK
ZzgZkÃZmCîg6,t™äÆ‚B‚Bàz‰ÜZkqªÅÔÃZzgZkÅ

“zg6ÆDƒäÃÌt™CìYètCÙ@*g]îg6,F,¹c*C�Ŷ
ÃâùÅ§bw•5+k,ŠìÔ®ZZkÅ̂g~âÎZzgZkÆÏCz�Š»Ì
Zq©™CìYètËÚÃZkÆZz6,**Ç7ƒäŠîZzgZKgzb~W~Zzg

C43 Zz!ìXóó
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©]ÐzZôgBbìXYèlZg¡]»Zq-.e$ZëgcìÔgc*èÅ
Šh+Z]ä…¡]ÆgZiY+ÆaZq-ZëZziZg½HìXZkzzÐ
ZyÅÇ¡]ZzguzŠÐÜsÃ™äÅF,(QìXQÌÓxŠh+Z]Å
§bz{q-§†gS÷ZzgëZÐ�ÛZñl™Æç}ÃŠú]Šï÷X

¡]lZgÆ´z{£gÐÌMÇ{ìXZ¤/ë¡]ÆZkƒÐ
ãCŠ~¿Ã'eT÷ÂÑixìāëŠzâVÆŠgxyÇÇm»ç™,
ZzgŠBāZq-êÁñµ6,¾§bZq-qŠzu~~psƒYCìX¡gŠ
„Æ',@t].1]ÆƒÐãCŠ~¦gZ]~ÐìZzg‚bÆaZk
Å}.â]~ÐƒÐZëXZk§i»gÐz{÷ZZŠgZuqÝƒZì&
¬LL6,ZuZge$óó™™è#ÖÅYC¶XgŠy~ªCÙƒäzZà”†êŠ„
ä].1]ÐsmÆ!*)̄‚bÃ¹vyàc*ìXp‚bÐ
qÝƒäzZáÇ}òªCÙ™D÷āMy~‹Ø~gŠyÅq-é
Šh+Z]ÅÚ].1CÎa¡]ÆÇúZïÐ}ic*Š{ŒÛd$ìX

ËÚÃ̂k§jÐKÆaZÐZq-%1oÂxÆîg6,¢8¢zg~
ì:āZµZµZbZÆîg6,ÔZLÓx¢zg~!*bg¤VÆ‚B:ā(tzòt
ÐZµ™ÆÔ‰ËØ:Æ1ge6,ÐƒðµÔZKi0+ÏZzgw•Æ‚B:ā
%Š{Zzg‚Áqª~Xt§i»ggŠyÆ**x.ŠLLZßßVóóÐ',Z{gZ„
ƒŠxìÔ�ZiwÐM`J-z�Š~MäzZàËÎa»ƒÐîZÖg÷Zzg
%Š}ÅoMhÆáZŠsf6Zqw÷Xp¡]i0+{ìZzggŠ§i„Åë
MÙ̈ÐeìXLLZ³óóLLZ³óóÆ',Z',7ìXik,,�CÙ~RÆfgZ]÷
ÌZzg7ÌXq-éúZï»{ØZ_Og6,ƒ@*ìXÀZLZbZÆù·Ð(,Zƒ@*
ìXlZgÔ£g~psƒYCìXZg»&+Z]pŠZq-’gó¿7ìÉ
Ze7-¿~MäzZà8k54è EG

GZzgqŠU*]ZkÆöÃ{™D÷XëZk
!*g}~H™Mh÷?›ë¹¡~ƒD÷X

Šh+Æ¯ËÚÃ÷Zð~Y™Š9ÔZkÅ9¡]Zzgw•Æ̧Z2Ã

ƒ1Zk~Ãðµ7ā»Ñ]ÆTgLÐÃä~ëM!*Š÷z;VZK̈ã
¸]ÇŠZÔZ:ÎaÅ&¢A»²̀z`ìX

Šh+¬îg6,¢zg~ìXZkÆ%Àò„»¦g**eƒÇXÎZwtìā
¾nÅŠh+?Z#~|ÅŠh+™@*ƒVÂŠØ‰1Æ¼UîV6,ic*Š{
Âz%Ãi™@*ƒVZzg!*¹ghŠêƒVXZq-ZYuâöz{7ì�CÙyZzgCÙß
Å¬]¯@*ìZzgCÙ0*gu”{»gŠ3@*ìXt-ñZŠu¯äÆÑÃ»
™Š}Ç�tìāàc*ËŠzu}'Z5ð´º»M‚y‚{ā¯c*YñXZÏ
§bf‚Ñzq„Ð¼MzZizVÃÃZ0+Zi™Æ!*¹6,%Ãiƒ**FìXZ¤/ë
~t&¢A:ƒÂ¥â]ÅÎlZgøg}»âVJ-Bìz{øg}f‚Ã
"'™Š}Xi!*y&+Z]pŠZdŠgZÅŠh+Å¾èìX

Z+Šg„Šh+Å&¢A�Zk|»oƒ@ì&ë'ZzgÒy
™**eT÷‚³„ÅÑiòãCŠ~¢zg]ìXgŠyÅŠh+Z]ÜsZq-
özŠŠZ],}ÆZ0+gÇŠ*ÅzŸs#Æaoƒ÷Xpz{”†ZzgYæ
÷Zzgë{úZï{mîg6,w•Ôp~Zzg§ŠZ]ÐÖÅ&¢A7g‰X
ËÚÅ%ð|k̂ªZkÅÓxEVZzg!*bg¤V»ù·ƒ@*ì
ÎZkÆ7æ{¸Z2³™D÷Xt‚b»»xìāZyZßßVÃ
Šgc*Ä™}Zzg˜VJ-eƒZkâŠ~|ÅµJ-ãXZŠgZu»7gZÑ¸
ìāczèŠ*Å7æ{‡â+MZzgÑiòg¤VÃÔ˜VJ-eƒzÃŠZg~Æ‚B

F™}X
¬Æ–wLLCðå̂kƒCìóóX
pŒVZq-§Š‚tM@*ìXŠh+»–gZa%¡]Å̂kŠ*Ã'

**eìXêŠÑHi!*y~LLËÐ¢8óóÃë÷XŠh+~¿Æfg)ëik,
_·ÚÆ‰gcÔÎëZëB÷Ôáfe÷Zzg!*¹ghŠï÷X
Šh+~DÑi˜”†ƒ@*ìYètik,_·1»¡Zq-gcŠ8ìZy)pZm(
ÐZµ™Æ�Zk1Åºm¡]»ç™D÷X®Zgc*è{µlZg~
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Y@*ìXtZq-Z•ð¤/Z×gq¶YèyÆãCŠ~ZßßVÆDÆ%ìÑ]
Æ"g*ƒä»Z0+6åX({ZzgCÆŠgxyZqÐi™**¢zg~ìZzgZÏ§b
Šg„ÒyZzgßÒy~̧&¢zg~ìXZkagŠyÅZÃŠe$~Ãðµ

¹özŠx@Z]Zzg (Catagories) 7ìXXtìāgŠyÆk!Y]
Š!*]Ðâpf÷Zzgw¡Z4uzŠÆZ0+g»gMæ÷Xz{gzi%{i0+ÏÆ
¹ÐbCÙ»Zq©™D÷1ic*Š{ë{úZïÆe~ÔX~w•Ô̂ìÔ
§ŠZzglZgz£gÅp~÷áï÷Ô!*Ç**»°÷X

)Z+ÑwÅZ’Z(**ò*y�”VÅŠ*Å "The Origins of inference"

ÐâpfìÔ~âg¤/f$ezàÍÀòy "Making Sense" f6y6,FFÂ[
ÆZq-ZªZkÆYæ™ŠZgÆ!*g}~—ì:

qwÆ!*g}~ƒ@*ìXZk~z‰ÜÆ  LLi!*ãZ+Ñw¬xîg6,ßg]
~Š*Ã‚ÁŒY@*ìZzgZk§bŠÚ (Cross- Section) Zq-ºmŠzgZ#/õ EG

Ð»Ñ]~„CÙÃð°x_“Ã7MC:q,Ü÷Ôz+÷Xz{‚t
Zq-Šg|#ìÔz{¿Šzu}Ðic*Š{ŠgZiŠìXšµtßg]qÑ]Šv"
ÑgÃ{g`™Æ‚tMCìXp…Zk»Ågùƒ@*ì?"�hƒä»¦g
øg}f~V~ùM@*ì?$¨45é GGGES',Z{gZ„îg6,qzVÃ�V»ÂVCk™äÅ
zzÐ7X¸Â[Zq-ZzgŠg„Z̀VCìā”wD»¿Bw7ÉÃ¶
ìX

LLëZk!*]ÆZOg~"»g77,}gTāŠ*ZK|ë6,MDg
™}XZkÅOñZ[t¬xîg6,tHY@*ìāëZLãCŠ~D»(,Zz¿

C46 Æfg)H÷Xóó
„ZK̈ãÑiòîg6,̂kìXêŠìÑ]Ãf‚M‚ãÐ_.[7™@*Xë

Zk~M‚ãCk™D÷āc*ÂZâÃÆ‚tƒVc*ÁZiÁ̂k§jÐ
ZyÅúÒÏƒX-V4ìāf‚Ã{ÃVc*‰VÅ̂~ØOScVÅ¢zg]
ìXZk!*g}~âg¤/f$ez&Óå EHÍ9ìāLLz{aÌ‹ðˆ¹EVÆ!*g}

'Ô**eìXŠh+Æf6»xÆfg)ëZy¯g~¥â]ÐMÐ(,|™�
…ZLjZkÐQ÷Ô÷Zð~Y™YyÎ™Mh÷ZzgZy»-_·™
Mh÷XëËq»ìàZzgÀò¦gZq-LL{ØóóˆÅßg]~™Mh÷T
~ÐZkÆ:}.z{w{g`™ŠØ‰ƒVXt»xŠh+™Cì�ZŠgZuÆ
¿»¹„Ñiò%³ìX

šä–ìāLLk̂ÐŠŠÅ§sYDƒñìwÆªz{Šg„
CðÐŠzg7É ---- ƒ)Zzg».$ÔÓx\VÅ§bŠg„Îa»f™™@*ì(

ŒÛd$ƒY@*ìXŠh+âŠ}ÅƒÔË‡ây¡]ÅÔËŠgÅÔ¾]Óx‚³
Šh+Z])Æªz{½:ƒV(¡]Ãic*Š{÷}ZzgåZ0+Zi~F™C÷X

tCðÆZŠgZu»].1CgZ3ìÔczè ---- i0+{¦gÐŠh+~„ZzgQ¿
C45 |ÆZŠgZu»Xóó

ZK̈ãÎaÅãCŠ~pçV~ÐZq-tÌìāt¡ZkJ-özŠ7
�LLìóóÉtZk»ÌìwgBbìāHÑi˜ƒ**ecXëxîg6,ZkŠ*Æ
!*g}~CÙ§bÆxGz2{DgT÷T~ëg{gì÷Xy
Â1VÐ7-YCÉZg»ÆE²áÅaZzZgìX-Š!*]ÐªCÙ
ƒZìāZkyÅIŠc*]Zq-^¹gK/~„ZLŠ"ÐJ©8ìX
ëZ+Ñw™D÷āZ¤/Zq-qŠg„ìÂQZzgÃðŠzu~qÌ)TÆ
!*g}~øg}0*kÃð¯g~ÞŠ]7ì(Ñi˜Šg„ƒÏXZknÆx
„~¿ËZg~Æ¬Ý~ÑÅV!*gz̧q5+k,ƒD÷ZzgëZyÐMÇ{Ì7
ƒDXt¬Š]Å̂Z(g™fe÷ZzgZyÆ%i0+ÏÆ‚Š{F,+»xÌe
7ƒDX

ZÒßv„ÆãCŠ~ZßßV6,Ãð̈g7™DXti0+Ï»¬xûz÷Zzg
"You can`t have your cake and eat Zy»ZÖgF¢[ZÑVw~ƒ@*ì}

”VÆa.e$Zë$!Zq-{mz‰Ü6,Zy̧Z2Ã–ZzgF,KMŠc*ŠHåXt it"

gŠyÅÑz¬]‰ZzgFŠzu~qzVÆ‚B‚BZk»Z̃ÌZgTÆu
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ÆÜs¡qZ:gŠ¿ªCÙƒZì�  qD‚ßV~}éfI~
»gZ3Z(g™äÅ¢zg]6,izgŠêìX (Holistic) ‚bÆ!*g}~=

ÅZ˜b»ZEwZkÆZuZgI~ÐmÆjZáÐ (Holistic)=
$+¬6,úwHYYìXZkÆ!*z�ŠÃtZ_Ogšµ].1]ÐŒÛd$F,ì
YèZk~qzVÃZyÅw•Zzg!*bg¤VÆÚø~ŠÚÅ[ÅˆìX
gŠyZzg].1]»ÇmtìāZq-qzVÃÂh™ZµZµ™ÆŠ÷[ìÔ
Šzu~ZyÃŠz!*g{�h™»xÆ‡.Þ¯äÅ&¢AÌgBbìXZ¤/„Ã|Æ

z̃ƒ**ìÂZk~t&¢A¢zg~ìāZq-òYMLLÀóó»ÓxF,
§ŠZ]ÉZq©™nX

(What is a Syllogism?) ªkxHì?
R,Z$hÀö
H

qìLLxÎaÔgŠÎaÃZ5ZY§iÅãCŠ6,Z2ZgHY@*ìÔ
ÀòªkxÐÑzq™ÆF…V~ÐƒDƒñÑiòË6,àY@*

C48 ë÷Xóó (Sorites) ìXªkxÅZ+±~Ãªkø
ZgTz{ª¿åTä§i;ñZ+ÑwÆîg6,].1CZzggŠ
yÔŠzâVÆ!*g}~F,KMÐ–XgŠy»ÑtåāZq-Z(§i»g

zäHYñTÐŠg„Zzg)Šg„Š?~ZqÐiHYnXt»xZkäªk
xÅ̂~HXªkxÅZÕÿ÷�Šg|Zq-„ñçqÅZ

Zlx÷X
Æ(Categories) ZgTäZKà{MÃt"WgÇá~Škk!Y]x

**xŠØ÷XâŠ{ÔlZgÔ£gÔmÔkyÔz‰ÜÔûz̧qÔqªÔ¿Zzg_./�
].1CyÅãCŠ÷XẐiZVT»åZÖg¬äZK’k,zV~HXy
~ZgTÆ»xÆZkUÃZÒÃZ0+Zi™Šc*Y@*ìX}',R,hgËZyk!Y]
xÃ"pìw™@*åpaègË‰xoLMIzVä�ÅÓx@*gõ
Ã"pÈ™nšŠ™Šc*ì)ÎZñZy•zVÆ�ZyÆŠªâÏÃc*]Ð

~xîg6,!*]™D÷�ZÌjw7YDX¾qwZK̈ãfÅuzŠÐ
!*CÙä3„Zq-egZâðp~ÃMCìXz{Îa�ZyuzŠÐ!*CÙòYCìZzg
!*pzZu]Æçzy(tzòtÆZ0+g„¿cZ7ƒCZkÃ¬xîgÐLLgŠóó

C47 c*Šh+~„ë÷Xóó
Zk§bãCŠ~¿̂kÐêŠÅ§sY@*ìXÚÃZbZ~Ë™Æ‹t
HY@*ì@*āZkÆZbZÆ!*g}~-DqÝHYnXpZk~çZ]
÷XZbZÃÀÆ‚BgzZ*ÐZµ™ÆŠg„îg6,7ŒYYXt¢zg~ì
āZkLLÚóóÅ§sŠz!*g{g�qZÐZq-%1oÂx™™HYñZzgZy7æ{

ÃŒYñ�ZkÃLLÀóó¯ä»!*)̄÷XZk (Dynamics) w»]zZi]
§jÐZŠgZu»¿zZ:Šh+Ð̂kÅ§sY@*ìXt].1C§i»gÅ

)Z`Z(Zzg I n d u c t i o n )ZâZ`(Ô S y n t h e s i s gzbì�‹ØÃ
)Z5Z`(Æ‚B÷áï™ŠêìX Deduction

ìw6,4ÅZºZq»â~.z{**³¦gì�Šh+Å{¤Ð™[HŠH
ìXšäZk§sZ÷ág{™Dƒñ¹ìāìw6,4»ZkyCÙŠh+~7æ{
ƒ@*ìXËÌqÆêŠŠ¦gÃ¡¦îg6,Šz!*g{ZÏ6,ÑÍ™Šc*Y@*ìX:Üst
�Ûn™1Y@*ìāZk»ZCZq-Zµz�ŠìÉ¹Y@*ìāt**F,Zæ{âŠ~|
Ð',F,ìX̂kÃ**³Ô**åZzg**{Ø²ZkÆ',ÜsìwÃåÔÇZzg
{Ø¹Y@*ìXZk§b|ÃuÆ.Þ9Z™Šc*ŠHìX„~Šh+Å&¢A
ZK̈ãŠZøÅi',Š„ììXŠh+~„Æ%:Üs{Ø‚bÉZb8-Ì
**eƒCYèt…¯g~ZzgözŠ|Ð!*ÑF,™Æøg~„ÃMÃ¹™ŠZg«

™CìXŠh+~„ZzgÃtÃ%ÎdŒšŠ™äzZáßÃZzg$+fztßv
ìw™D÷qÑèz{f6̧]ÐøzxƒD÷XMy»g (Practical) pŠÃLLióó

Ã-V~F,¹iF,¹»!*)̄k�ìX@*ëÔÓxìÑ]Ë:ËîgâŠ~Š*Ð„
Z~.GYD÷Zzg!*ÆHyZÏ6,Šz!*g{ÑÍ™äeÂX¢c*$+k,ËÌGz2c*
ÃØÅŠg\o»ibCÙ{™**Ñiòƒ@*ìX
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Â(}: ---- ªkxÅZq-ßg]æzô~ì)Z¤/
LLZ¤/Zq-YâgèìÂz{Zq-Í“pgìXóótÇZmCÒyÃ7™ä»

LLZ¤/tZq-T ---- ŠzuZ§iìªÓxéÍ“pg÷Xt^~ÌtI
ìÂtZq-ŠzŠ|öäzZÑYâg7ìóóZ,„ì‰¹YñLLMVŠzŠ|
öäzZáYâg7÷XóógŠ�Ût¡Zk|Å6,Š{7Ù™@*ìāëäŠgZÝ
Zq-ŠxÌMÐ7(,Jc*X

T!*]ÃtŠgZÝªCÙ™@*ìz{qzV»!*bZ0+gzãmìÔ:Üs„~
¢{/õ
GE

GÐ ÉÇŠ*~ÌXLLZ³óóZzgLL[óóºm§jÐLL`óó)uZz‰(Zzg
a}ƒD÷®Zz{Ë~Zq-Šzu}Ða}ƒD÷X¬äi',Š„
ÏZzgù]ÐtU*"$HāªkxTÚÃªCÙ™@*ìz{{m»MÃ¹Ð
mìXŠzu}ZÖp~ªkx&+Z]pŠZ¡ZŠÆZ�ŠÅVwìÔ%F,+
§ŠÔª|~Óxq,LLªkxóó÷X

ŒÛzyz«ªkxÆ²z`»iâ:åZ#fCÙnÆãèI)b~Óx
/*ZgŠï¸}tā�Û¤VÅ½Ã́ìXgŠyÅÈw(£Ò5é EGVtªCÙ™C
‰ātßvË÷}cI}~̂zs÷²Šg|ZyÅc»æ¬y
åXZkÅzz&+Z]pŠgŠyÅâÎ~7æ{ìX6ā**xÐªCÙìt

ˆÐ0ìÔñZŠ»Zk~ÎZw„aZ7ƒ@*X¸gŠyÅƒÐ(,~
yZ!ìX

ÆŠzgJ-Ô�gzbZK̈ãÅpZ[êÐxËZg~¶ÔZgTÅ ¶KoU*6
yÆ!*g}~°xZEy¹’[åXZgTÆÜsgŠ¿~ZŸ†ƒg;
å�Zkx®Æ‚BZ»s7åXpZk»�Zit|¶āGäZkÆ

�Æ‡.ÞŠg”VÃƒUŠ!*c*Zzg"YyÕàÃôpHXZgTÆ4,Šq-ªk
xÔ¿Z+Ñw»¡Zq-zåZzgtƒÐZëÌ7åXZgTä].1]6,
ÌTMiâðÅ¶pZkgcÃ>Šc*ŠHX¬Æ–wyÃi0+ÏÐøzx
™Æ¡LLA-V»eJçóó¯Šc*ŠHX

ëM}÷(Zka…:Âª]»ZÖg™**ecZzg:„¹ic*Š{6,.yƒ**
ecX

ªkxÔxZ+Ñw»§i»gì&Z§bÐÒyHYYìX
ZgTäZkÅqgzfs°pÅ¶:

LLZq-cT~¼q,ÒyƒC÷ÔZyÆZ(ƒäÅzzÐ¢zgm
ÃðZ+q‚tMCì�ZyÒy™Š{ŠÑbÐZƒCìóó

äÅì:LLªkx&µˆzm, Z}XZ}Ck ZkÅ‚Š{F,+°p
Å@+ìX»!*bmZ(ìāZy~ÐZq-&³ë÷ÔÑi˜ZyŠzâV

C49 ¹Y@*ìXóó (Premises)
¢{/õ
GE

G ÐÀ_ìÎ
ŒÛzyz«Æ¬>VÅÂz»%œ/ZknÅgŠyµ&ZgTä¬Zzg

~úŠc*åXŒÛzyz« (The prior and posterior Analytics) úÆ‹b
ÆẐgTÅyÅņ�Ûzr0*ðXnªkxŠz…VZzgZq-Ë6,Œƒ@*
ìXñçqZzgË»Zm]PˆŠvŠzâV…V~0*ñYD÷ÔZyÆ‚B

uZz‰ë÷ÔtŠzâV…V~0*ðYCìp Zq-Š~uÌƒCìTÃ
Ë~÷áï7ƒCXË»Zm]uZºT¢{/õ

GE
G~t÷áïƒZÐl)ºòZzg

³»ñçquZûT¢{/õ
GE

G~t÷áïƒZÐl)ûòë÷X}Ô
)Ml)ºò( ÓxZK̈yÃã÷ Z³X
)Ml)ûò( ©gZK̈yì [X
)³( ®Z©gÃãì `X

ë÷XZk (Affirmative Categorical Statement) ZÐÇZmCÒy
Ðt@*W,MìÍc*tcÅxiîìT~CÙš/~Z•ð"$~Æ‚B
*¸š/~ÐZ~.ÅˆìX1wZ(7ìÔ©g¬„LLÓxZK̈âVóó
~÷áïìX¬Å§b»-$ÌZÐ&Æ‚BLL**ÍZg7+M»ÃtóóH
åXZkÆ4,Šq-t¡Zq-LLÈgZ:ZºZqóó¶T~}ò¬zZá…V~

C50 ag~|÷áï™ÆZ+Ñw»ÑN*@*W,Šc*Y@*åXóó
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~ŠØ‰1Æ̧Z2w•ÃÔCÙ̀ÃÐ_·™äÆÔ̂Šgc*Ä™**
¢zg~ìXqzVÅ§sŠg„§jÐg�q™äÔãCŠ~‘:ZÝoÐ
vZzgoƒ‚³Gz2zä™ä~].1C§i»gZ•ð»gMæìX"
‡°{GzçVÅzzÐ�"�Z̃uZg6,4Z½~ìÔ{mîg6,Ã~¢]
~ÔZÐæÃgnpƒñtÃð©à',F,~7ì!].1C§i»gåZL
k!Y]›ëZzgúZïÆZo_¬ÐZ~.™@*ì:ā¬Ðð”{Yæ
{Æ6,›ëÃ**Ç™@*ì:

ZxqìLLëƒZ·t™D÷ā‚bÆCÙ̂~Ô¡~‚b
~ÌZzg@*g]‚b~Ì…ŠØ‰›ëÐM¸i™**ecÔ¡~‚b
~ZâŠ~–VZzgâŠ}Åw•ÅZZDwÐZzgÃ~¡~‚b~
Ì!*bmÃ›ë~È**7ÉZyÐŠgc*Ä™**ZzgŠgc*Ä™äÆˆ

C51 ˜VJ-eƒŠ"Ð@*G™**ecXóó
‚bZkãCŠ6,‡ììāZ,¬xZßwˆlGYN�tzŸs#™Ã

ā¡]¾§b»x™CìXŠ"ÐM¸i™DƒñtpŠÃ¡›ë¦
™äJ-özŠ7gBbÉŠ"ÅãCŠ6,ÀòZßwzä™äÅÃÒ™CìZzg
ºmÐM¸i™DƒñMÃ¹ÅY+$YCìX‚bÅ@*gõÅúc*V
S¤gziZ‚ÛzVZ0+ZizVÆ¿Ð„g]ìXëCðÐŒÛd$ÐŒÛd$F,
ƒDYD÷1ëLÌLLåCðóóÃ7Y…X‚³Cð»îZJyŠ/
ìX

C52 @}Æ–wLLŠ/‚³Cð»zZuëìXóó
My~‹Ø~„~–VÅ¡»Z®g$¨45é GGGESZk6,ìāMc*z{âŠ~Š*Å

Æîg6,‡ì7HYYÉZÐ (Priori) |Ð˜z÷XZÐMZz\
x@}ZzgŠ"Æfg)U*"$™**¢zg~ìXÓx¡~‚&4ið JEVÆ',@gŠ
yŠm�7ìX‚bZLZ°ZŠzÑgÇŠ*Æx@}Æfg)Z‰™C

�ÛnHY@*ìÔZkÓxÑ*yÆ',@TÐt (Priori) ìXyÃMZz\

Zk"YyˆI~ÆÜs&»ZÖgŠšMÅ’q-Åßg]~ƒZ
Tä‚³ïZzgŠ"ÃïŠ~X¾qw„Å–VÐåÖgZ0*****e
ìZzgŠšMäÑzqÐ„ZK',!*Š~»Õ@1Šc*åX)−jZzg)Šg„
§hV»zZu%5+k,ÌZ^wtìāŠg„Zzg−j§jŠgc*ÄKYNX

ŒÛzyz«Æ{8J-ªkxCÙ§sgÎZƒ[åZzg9zŠÙx»¶K:
ƒäZkÅ (Montaigne) Zzg$45¼/õ

EGYE
(Petrarch) ÔðZÄ (Rabelais) g&45Õä GEGõ åX

è#ÖÅXpt‚B‚Bïg;{mîg6,ZyÅ´´̧V~˜V’q-
Z&bÅ@*i{ƒZîV»*g7ƒZåXZVgz,œ~ÆMyJ-yÅZ+',~

~6,Zã„~–V "Critique of pure Reason" †0_¶ā»-$ä
6,¬xW~ú¢zg~ìwHX

¬z{ª¿åTägŠyÆ̧Z2»åW~‹tHXZ(™Æ
z{»-$ÆÑzqGƒñ»xÃ»™g;åXp»-$äÜsgzZîyÆ
¡~Õ÷Zzg§ŠZ]ÃZY¤/HåX¬äZkÐMÐ(,|™yÆa!*Ç
ZgZ{ZCðÔZq-Ãu§iÃ�w•Zzg§Š»ÌZq©™C¶Ô�gŠyÆ
'Å!*]7¶X

(Does Logic Teach How to Think?) HyÎO2Cì?
].1]Zkiø~27ātßÍVÃÎO2CìXtÑN*ŠúògŠy

™CìTÆ�Z[~¬ä9U¹åāZ¤/yÎO2CìÂD
Zzg (Categories) Ç™**2@*ì!yÆk!Y] (Physiology) āc*]

].1]ÌÇŠ"Ðâpf÷XZKÓxF,pl�VÆ!*z�ŠyÅ
âŠ~|Å)v[Š*ÐâzgZ7÷É¡Z+{àpà Categories

Šh+Z]÷Î|ÐZ~.HŠHìÔ”†ZzgYæ§jÐÔZzgQð%è
ÐzZ:ZÏ6,ÑÍ™Šc*ŠHìX

ZkÆ',@].1C§i»g»ªZßw»ïcz†ìXCÙZq-ßg]

122 121

61

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



R6,¶X
f!„~gŠyä�%œ/~™ŠZgZŠZHìZÐæÃgnpƒñª]
ƒCìāgŠyÆÇñZŠÔçãZzg@*gõ6,¾ŠgÁÂzŠ~ˆìXÀ˜ZÐ
Z+ÚŒY@*ì�Z×ðZÛìZzgÓxZŠzZgÆa¥ìXc*ZÐZ+
!*œªgzZe$Æîg6,7HY@*ìTÐ„Zzgc~M‚ãƒCìÐ
z,„‰v[ßv÷á+EMŠZ[6,5ƒD÷X

tìw7HY@*ìā̧Z2y´îg6,¡¦‚854è
EG

G÷ÎãV
ätÎa™ðHāz{„ÆËˆ~»gMæƒVÐ˜Vz{ËCðÅÕ[
¤ð~çzyƒVÐXpZ¤/z{¡êŠ¦gZCeJ‘Zzgf6ZºZ¬]÷Â
¸Z2yËÌq6,YðZW,Z0+ZiƒVÐ?

ZkìwÆ!*g}~R,Z$hÀö
H

9UHì:
LLªkxÆ!*g}~tIāßvZk6,5÷Z,„ì‰t¹Yñ
āßvZK**ÃV~ÎgZcgpp6,5ƒ‰÷Xªkx**xCF,¹Åczè
aZzZgìªZK̈yÅ§»CÔÆc*CZzg�YF,¹ÌZÏ§bƒðì‰øg}
Z¡IÅF,¹ƒðìøwÎØÅfÆXóóŠg|ÔgŠyMy»gŠ"Ð
âpfìT§bÃðÌŠzuZ§i„XŠ"ÐZK̈yZ}òZ~.™@*ìZzg
Z7gzi%{i0+Ï~ÑÍ™@*ìXt!*]YâgzV6,Ì;ƒCìZ¤/pZq-
ZR6,X
LL%©»^Y}ìāZ**`»gMæÔ¢zg~Zzg'×h+Zgƒ@*ìXz{Z**`~Zq-

Ù|#™@*ìTÐz{zZ�ì®ZZKaõÆ ---- nx»ŠZ: ---- ºmŠZ:
fg)Zq-xË6,(ìXZgT»ªkxZyãCŠ~f6}ò»!*nKMZÖg

C55 ìT»ëYâgzV~CÙŠx6,x@{™D÷Xóó
R,Z$hÀö
H

äZq-Ši¹åāgŠyZzg].1]~z„mì�Z’Zðgc*è
ZzgZdgc*è~ìXtZq-Šzu}ÃPC7÷ÉZKZKuzŠ~ŠzâV
»gMæ÷XZÏ§bEHÆ̧Z2�Î‚wJ-¸̈gì¸ik,,�CÙ~R6,

0ìXŒV343ï XJGGZzgñZŠÆŠgxyi',Š„§ŠÃM@*ìX„CÙyÃÇ
Š*ÐZ~.7HŠHpZÐxîg6,ÇŠ*Æ›ë6,ÑÍHY@*ìXŠzâV
gpVÆŠgxyHmì?

¹²ā¬»-$ä¹åāyÅ–VÆaÑixìāz{czè
|ÃF™,zg:z{!*Ç"pŒÛZg0*NÏ:
LLZ#øg}0*kËŸÃDîgÐMÃ¹KÅzzñ�ŠƒÂ…ZÐ
Ñi˜czèÌ'ecªz{¡ËqÆ!*g}~øg}¦g»jZ!„7
ÉcznÅZq-p!ÌƒXŠzu}ßÍVÆa÷}‚B5ƒäÅÃðzz
7ƒÏZ¤/z{ƒcznÃZkÅZ»ðÆjZáÐŠÙZzg57ƒDÔ®Z

C53 Z7ÑiòîgÐZq-Šzu}Æ‚B5ƒ**ƒÇXóó
ZkìwÃ¬ä'×h+�ÛzrŠc*Tä»-$ÆÃtDzy~ñ�ŠZ·x
ÃŠzgHZzg!*ÆHyâg¾ZzgZxäZÐ¢oãCŠ�ÛZëÅ:

ZxäzZãHāLLx{ā¡„Å–VÐ0ƒYìpøgZ
‚—{gYŠ*ÅÜsâôZDwÐìZzgìwZipŠZy–VÃðc*Z~.7™
YÉÜs{gYŠ*ÐáYìXpZkÆ‚B„ÓxmZ«ƒY@*ì:
Zßwî]»M̀¸i7ƒDÉMy~³ƒD÷Ôz{¡]ZzgZK̈ã@*gõ6,
ÑÍ7GYDÉZ~.GYD÷Ôt¡]ZzgZK̈+M7�ZyZßßVÐ
_“aZ™CìÉZßw¡Zkßg]~Šg„÷Z#z{¡]Zzg@*gõ

C54 Æ‚BëM}ƒVXóó

(Limits of Law of Identity) ‡âyÙ|#ÅuzŠ
tªZyÁ|ìāZgTÆF,KM™Š{gŠyÆ̧Z2~ÔŠzDÙZg
‚wÐÃðãCŠ~p~7ƒðXZk²á~ëä‚bÔ2ZzgZK̈ã„
~Zq-Î@*gp~Æ¿»x@{HìXp‚bŠZyÁz÷z„§i»g
ZEw™ä6,‡úgì÷�ŒÛzyz«Æ¬Ý™D¸Z#ā‚bZÌ6Å
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pZ#ZÐpŠZLGzŸ]ÃU*"$™äÃ¹Y@*ìÂz{6,.yƒYCìXz{
¯gUZK**ŠZ:&&ÅŠîìZzgo{Ô=ÐÔLLZ×ðZÛóóc*My~‘:

(Axioms) gZ{�ÛZiªMZz\»–gZgìX|tìā**x.ŠZßw”g†
)U*"$”{Ãgñá÷XZ7M̀¸i¯™ZyÐÓxŠzu}ÃgñáZ~.K
YD÷‰¯òæ¢a~~Z½kÆZßw`M¸i�ÛZë™D÷XZ7
Šg„¦gHY@*ì%Ëo]ÆªëZy6,Z0+JZOŠ™ä6,6g÷X

pZ¤/gŠyÆãCŠ~Zßw”g†ß÷ÂQ?Zkßg]~øg~
qªz„ƒÏÜëä¾d$MM6íÃZq-ZŸ°uÁ™Æ¯ð¶XHt
¦gHYYìāgŠyÆZiàZßw**³÷?MØëZkZ»ZzgŒÛd$Ð
Y,̂{fe÷XgŠyÆãCŠ~Zßwt÷:

("A"="A")(The Law of Identiy) ‡âyÙ|# (1)

(The Law of Contradiction) §Š»‡ây (2)

(The Law of  the Excluded Middle) uZz‰ÆZyZ`»‡ây (3)

ţZ2«Ã~(,}¬!:”÷XZyÆ‚BÃðù×Z™Yì?
p!*gq-|Ð‹t™ä6,ªCÙƒ@*ìāt‘:âÎÆ)bZzg§ŠZ]

~¬‡âyÙ|#»§qÝ‹t™@*ìZzg "Science of Logic" Ð6,÷X
ZÐ”†ZzgíßU*"$™@*ìX

ƒÐ¬…¨g™**ecāt„CÙZ+ÑwÅZq-ÑiòiîÔT~CÙ
%³¬ÆˆM@*ì6,�Ûd$ìX§Š»‡ây¡Ù|#Æ‡âyÃt̂~
Šz!*g{Òy™@*ìXuZz‰ÆZºZ`»‡âyÌZ,„ìXtÜsMZz\Ã
ZZ0+Zi~ŠCÙZäÆáZŠsìXZk‚g~qg]Æ‡ìg�c*¤/ä»

«Ã~t)pÐi·7¯c*YYX1tpÐi·¯ "A"="A" Z®g‡âyÙ|#6,ì
ZzgZq-Z,¿Æ;ðV�xF,+f~V~ÐZq-åX

;÷™ŠZhgÍÅZq-¹ã»ÄZyìLL÷{»*Îó̂óZk~Zq-
âu!*i÷{Æ;BZ(Î�̂Ûz|#™@*ì�"uËìpÃzVÐZzÍ

ßU*"$ƒ‰Xic*Š{Šg\oÆ‚BtIecāT6,Zã}é¢]»Zx**Š
åz{”†ZzgözŠîg6,ÑÍƒäÅqïU*"$ƒðX

R,Z$hÀö
H

Æ–wLL].1]:ZYâ~ì:ß5:ÔÉZ¤/ZÐgzi%{i0+ÏÆ
)bJ-özŠ™äÅOñic*Š{ë{ZzgîsúZïÃKÆaZEwHYñ

C56 Âtøg~„~–VÅ‚bìXóó
gŠy»ƒÐ¬x§iZ5Z`ì�ŠzzZãÑZ_Ã7gZ™ÆZkÆ
}òÅCðJ-îÅÃÒ™@*ìX)Z³(³Ñi˜…VÐÂ_ec)[(

…VÃ&+Z]pŠŠg„ƒ**ecXZ¤/ŠzâVÑZ_7g~ƒYNÂ¿Z+ÑwÃ
Šg„ŒY@*ìXtƒ(,Z„jìXë=ÐÅYãTãZzg−jcZg~
~÷XLL9c*ß?óóLL;Vc***?óóøg}0*îV¢i}6,÷X„CÙCðÔåCð
Zzg)MßŠ{Cðøg~Š,k~ìXìÃ¼7Xc*¼Xì?

Šg|gŠyÆ̀ÃÐt!*])Zëìā¢{/õ
GE

G9÷c*ßXZ¤/}ò
ÃŠg\oÆ‚B…VÐZ~.HYYƒÂZ+ÑwÃZ5ZYîg6,Šg„ŒY@*
ìXZëqŠg„Zzg)Šg„â°~×™**ìX®ZgŠyÅgzÐqgz
fsŠúòZ5ZYîg6,Šg„ì:XÓx‚bŠZâVÆŠzuƒD÷XMM
6íZq-‚bŠZyìX®ZMí6íÆŠzu¸Xâ°ÅŠg\o»Z®gñçq
ÆñZŠ6,!*Ç7ìXZk§bÐ343ï XJGGñZŠÐ!*ÑF,ƒYCìX

šµÔiîg6,Z(ÃðÌ§iZ+Ñw�ZL…VÃŠg„U*"$:™nÔ
¼:ƒäÐÌ$+F,ìX…VÃÑi˜Šg„U*"$ƒ**ecXpt!*]…

Zq-§ŠÅ§sáYCìX¢{5é
GE

G]ÆZq-ù·ÃŠg„U*"$™äÆ¿~
ÎZÑ]»Zq-ù·À©8ì®Z¬ZyÃŠg„U*"$™**7,}ÇX6ā¬ä¹
CÙMZq-6ªkxÃÀŠêìZzgtŸÑpÐ„ìXZk§b„CÙ¹‚Š{
ÃMäzZàq"uë{Zzg„ŠU*"$ƒCìX

ƒÐ(,Z§Š&+Z]pŠgŠyÆãCŠ~¢{5é
GE

G]~ñ�ŠìXªkx
t»Ÿ™@*ìāM�yÆnñ�ŠCÙÚpŠÃZkÅ°Zª¬D~9U*"$™}
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(,}÷á0+Zg§jÐ7Hì:
LLŒV~¿UZkZ»�CÙ7™äÅÃÒ™zVÇXZgTÆ‚Š{ªk

¹ÐZK̈ãZdwZzg "A"="A" xÅyZkGz2ÐÑzqƒCìā
ãCŠ~ZßßVÆe~ZÐZq-0ZßwÆîg6,JwHY@*ìXp|

ÆngÄ™ŠBÂtM‚ãÐ ßìXZ¤/ëZ7Zq-ö[°Ð "A"="A"~
U*"$ƒYìXŠzâVZq-Šzu}Ð»°ZƒVÐXpÃðtZ‹Zn™Y
ìāwzsÅ̂c*‚,̂»ÎZw7ìÉtZk!*]Å´#ÖìāZq-lZg
Šzu~Æ',Z',ì‰Zq-0*z&+ìXZ‹ZnŠg„7ìYèŠg|Zq-0*î&+
ìŠzu~Zq-0*î&+ìÆ',Z',L7ƒCXic*Š{Šg„F,ZizåZk�ÛtÃªCÙ
™Š}ÇXÃðQZ‹Zn™YìāZq-0*î&+ìZLM\Æ',Z',ƒCìXt
ÌŠg„7ìÔÓxZ	xÚZCwÔziyZzgg8-z){ps™DgT÷X

t�Z[Š}ÇāËÌ (Sophist) z{ZLM\Æ',Z',L7ƒDXZq-Î’ð
ŠØ‰x~Zq-0*î&+ìZLM\Æ',Z',ƒCìZKZ•ð‡ui
ZÃŠe$ÐsÃt0ZßwÌÃ~W»£7̈™YXÂLLxóóÐ…H
%ZŠhec?Z¤/ZkÐ%ZŠ.e$¾z9ìÂZkLLzMóóÆŠzgZyÌDîg6,
ì~pZ]z̧q5+k,ƒD÷Xc*LLœóóZq-{µgc*MCŠh+ìTÐ%ZŠ

z‰Ü»#ƒ**ì?pCÙÚz‰Ü~z�ŠgBbìÔZzgz�Š&+Z]pŠpZ]»Zq-
Ú¿ìíz‰Üz�Š»ãCŠ~KìX:t0Zßwc*Zßw”g†tªCÙ
™@*ìāÃðqZ¤/ps:ƒÂz{ZLM\Æ',Z',ƒCìªZ¤/Zk»z�Š„:
ƒX

«Ã~ƒYìtCkƒāt4,ZQ"»g÷X|~têÁ
øg}DÅÓx!V»M̀¸iŠ3ðŠê "A"="A" ZÌgBb÷XZq-§s„CÙ

»ZEw%vyZVñÜs¼ºmLLuzŠóó„~eìX "A"="A" ìX
~zZµƒäzZàlZg~p´VZâ©àƒVāZ7Xi{»xÆe "A"Z#

ìX}�Ûz|#à{Zzgyh+Zg "A"="A" ~ÃZ0+ZiHYYƒÂë�Ûn™Mh÷ā

ìX÷{(,}‘ÐZL6Î^~ÕQ@*ìZzCÙÃðHìāz{H
÷á0+ZgÎ^ì1Zq-ŠyZq-ẐkZ%Å¶K0+„™@*ìāŠg|!*Š÷á{s#Ö
Z³·÷X¬ägŠyÅWÆfg)ZÏnÅ}.â]uZ�xŠ~÷

TÆagŠyÆqñVäZÐLçs7HX
ìX„Šîg6,ÔgzZîy (Toutology) **x.Š‡âyÙ|#ŠgZÝƒZgp

~Ë¦gÅZk§bÐ°pÃ¹(,~tìwHY@*åXtxZ±gÐ
Zq-**ëw°pƒCì�ZÏqÃŠzu}ZÖp~Òy™Cì�¬„Zk

~÷áïìTÅ°p™**°ŠìXZ*ŠZL÷á¤/ŠÐ7Øìā©Hì
©ìXZ,�Z[Ãëf;-$ÅŠ? ---- Zzg÷á¤/Š(,}õÐ�Z[Šêìā©

7BXëZq-¿ÐÂµgnp÷āz{…¼CñÇpt]…¼7
C@*X1Zq-a0*ñÅtf;-$Ð¬g~°p‡âyÙ|#»åZzg6,“{ZÖg
ìX6,“{â�Zy¤̈DÃ)®)Åë·gzV~ŸŠc*YñÇXpÔŠz
DÙZg‚wÐZ•ð7,ñ‘6,zWZÐƒÐ÷~‘:Cðìw™D÷X

‡âyÙ|#…¡tC@*ìāLLtìXóóëZq-ŠxÌMÐ7(,_X
ëZq-ÀòZzg{àpàŠŠÅR6,„gT÷Xëik,_·ÚÅ̂k|Æ
!*g}~¼Ì7Yy0*DāZkÆpZmZzggzZ*H÷Zq-©X©ìÔ~X
~ƒVÔ?X?ƒÔZK̈ã¡]ZK̈ã¡]ìÔq,Ü÷z+÷XtpÐ
âzgZÈ&+}Šú}÷Xt”†ÔgŠZzgË§i„»ZdF,+ZÖgìX

ÂH‡âyÙ|#!*Ç)Šg„ì?7Ôåîg6,7XZkÆZEÑ]
÷pZy»Úø¹özŠìXgŠyÆ̧Z2‰¦gZ]ÃzZã™ä~
»gMæƒMh÷}‹c*]Ô**xǵÔz„‚i~Zzg°pXtÌðZzgF,KMÅ
p!g‚rìXZk»ZCZq-£xìX¬xÔ‚Š{Zzggzi%{ÆbCÙÆatŠg„
ìXpZ#Zk»‚oë{bCÙÐƒ@*ìX~w•ÔZe7-8k54è EG

GZzg
£g~p´V÷áïƒVÂt**»°„U*"$7ƒ@*Éåîg6,**»g{ƒY@*ìX

‡âyÙ|#Æ!*g}~¬Æ§iZ+ÑwÃR,Z$hÀö
H

äZkZ½k~
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',Zñï¦gHY@*ì�ååz,„gT÷Xz{!*Ç%̈gzpmÆ
�Z[ŠúòÃìw~Ñ@*ìXz{;VÔ;Vc***Ô**Æfg)nŠ!ìw™@*ìZkÐ
ZCÙÚÐZÐkH{Å1MCìXZkÆac*ÂÃðqz�ŠgBbìc*7

gBbXz{7&āZ(ÌƒYìāZq-ÚZq-„z‰Ü~&+Z]pŠÌƒZzg
¼ZzgÌƒXµZzgtZq-Šzu}Åå;™D÷ÔAZzg¥wZq-
Šzu}Æ‚tYæ�Z[ŠúòÅ§bDMgZ÷X

LL«Ã~t¹ëwŠ3ðŠêìYè¸Z0+Zi„**x.Š=Ð»ìX
t=Ð�ZKywcZg~ÅXgŠ-Zg~~.e$diìî]ÅzWŠ*~
ä3„ªZyÁ)bzçZ]»DgƒYCìXâẐÅŒ43›é EGC§i„�F‡V~
Y,̂ZzgŒVJ-ā¢zg~ÌìTÅuzŠ»Z®gZâÅâÎ6,ìÔšZ]¢c*
$+k,ZKuJ-VYCìTÐ6,}t”†ÔözŠÔêŠZzg**‡.Þi§ŠZ]»
DgƒYCìYèZÐZŠ~ZâÆ£.ÞMD„z{ZLÀZzg{8ÃÈwYCì
Yèz{ZyÆjy~ZyÅw•ÃÈwYCìXtŠg½V~kÃ7ŠN
$ËXgzi%{Æ£œÆe~ëY…÷Zzg¢ÐÈMh÷}tāÃð
Yâgi0+{ìc*%Š{Xp÷Zð~ï™ä6,Ø¸ìātZq-ë{ÎZwì
6āæg~~÷áïßvY…÷XZrVäZLf~VÃ¹”Ñìāz{[
uŠgc*Ä™ÃTÆˆâVÆù~aÃâg**OÆáZŠsƒ@*ìXp
ñ]Æx»ç**eìYèDāc*]ät!*]U*"$™Š~ìātZq-¯g~
¿7ìÉ»°E²á6,”¿ìX

LLZÏ§bCÙ**xCz�ŠCÙxp5+k,ƒ@*ìÔCÙxz{!*CÙÐâŠ}Ã_.[
™@*ìZzgZLZ0+gÐZyZ`™@*ìÔCÙxZkÆ¼7Í/õ E

G%YD÷Zzg¼6
7Í/õ
E

GpŠÃZiuây™D÷Ô¢c*$+k,ZkŸ»ÓxâŠ{åîgÐŠz!*g{*ƒY@*ì
ZzgâŠ}ÆŠzu}‚Ó]ZkÅ(áfe÷Zk§bāi0+{ÚCÙxZK

C58 fZ]ÌƒCìZzgpŠÐ´z{Ì¼ƒCìX
].1]ZzggŠyÆ!*bgºÃÃZ#-+ö

EH
¢]Zzg¯ò¢]Æ!*ë

ìÆZq-0*î&+ÃZÏ§bìw™D÷XëÎg`ÅwZg]Æ!*g}~Ì
Z,„ìw™D÷XZÌqw„J-ëeZ°Æ!*g}~Ì¸ìwgnp¸X

p{muzŠÐ6,}lZg~p´V£g~p=V~$+wYC÷XìÆ
Zq-0*î&+Ã0*ãc*èÆ%Æ‚B5c*YñÂz{ì7gSXZq-Z%OœgÅ
Ml̈~7,ZƒZeZ°ÔeZ°7gLX9x6,ZkêÁ£x»ç™**Z#lZg
£g~psƒYCìDÆÓx‡Vøw/Z*]ƒÐZëZzgÂ»x

----ì
].1CÎa»ƒŠ{ÎaÐz„mì�¹QC™»Ë‚•¦k,Ð
ìX™¦k,Ã)‡âãŒÛZg7ŠîÉZ7w•Æ̧Z2Æ_.F,KMÐ
�hCìX].1]ªkxÅÔ7™CÉ…ªkxÃZk§bÜ™**
2CìāZiwÐp5+k,|øg~™ÆŒÛd$F,MYñX¬äZKy
~̧Z2ÅZq-±~F,KMŠ~:lZgÅ£g~p~Ô§ŠZ]Æfg)F,¹ÔñZŠ
Zzg343ï XJGG»£ŠxÔö~VÔÂÅ**¦/k,e$~p~z){z){�Ã~„Æ

C57 aZã„Zë÷æãCŠ~»xÆa‚Š{ªkxXóó
ZÏ§buZz‰ÆZyZ`»‡ây�Šúò™@*ìā@*Gc*F,Šh+™**¢zg~ì

tZq-„z‰Ü~ŠzâV "B" ìc* "A" ªc*ÂÃðqCìc*({Ôi0+{ìc*%Š{
7ƒ‰Xë¬xÔgzi%{Æ£œÆnZÐŠg„t™Mh÷XŠgZÝ

ZknÆGzçVÆ%zZãZzgx'×ZYÅqï„**eƒÏX¾qwÃ~îg
6,©àŠ3ðŠ¶zZà™V¿~pŠÃZÒi',Š„vyŠ{}òÆ‚BªCÙ
™C÷XZÏ§bZÜAÆ6,~ÑÏŠgZhMYñÂz{©àÑÏZzgÁgëg
6,ƒYìZk»ØÌ:−Xpic*Š{!gëg6,t©àt¹(,}qŠP»
ñZ#0$ËìXZAe-CÙ8-~ZxuZz‰ÆZyZ`Æ**x.Š‡âyÅ
{ñVÅzŸs#™@*ì:

LLâCÙâˆZÅŒ43›é EG]Æ4,Šq-ZâZzgZyÅf6]4-<4è
IEGXGÔìÑ]].ZÇ:w

gnp÷XZ7PˆŠvªZq-Šzu}ÐZµÔYæZzgZ,¥”{ÁÜ
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ik,ZW,xZDy‚³»g**óuZ�xŠØXZ¤/ëZk6,̈g™,6ā…™**
ecÂëZkË6,ã%7g{MhāŠšM»ªkxÃ’Z**].1C„Å
Z’Zð̂ìXóó

ŠšMI~ä@*g]îg6,µ™ŠZgÌZŠZHì)è<ØZzgŒÛzyz«Æ
Ë6ÆÜs(Zzgt™ŠZgÌ)âŠe$»ßÃ~6,FFÃ̀Zzg(,}eä6,
Ã~Zßw‚i~ÆÜsæZf(,ŠZyÑÆ»�gŠúòāZŠgZu~Ãð
Z+Ú7ƒC&ëäjZkÐZ~.:HƒÔãCŠ~îg6,÷~ZzgŠg„Îa»
qïì1”†îg6,7™äÐ�Æw6,Zk»�vyŠ{ZW,ƒYåz{
ƒZXZke~R,Z$hÀö

H
äZLOÐ¼²ā¬–:

LLëŠ*Æ!*g}~ZkÆ´z{¼Ì7Y…�¼…Š"Ð
qÝƒ@*ìXóóZ¤/ëZLjZkKÃ„zZuŠ"»fg=7BÂt!*]Šg„
ìXZ¤/ëâŠ}ÃßÃŠšMIZ:§i6,Š"J-özŠ™Š,Âøg}a:

ÆZg»Æ!*g}~ê™****eƒYñÉëi}ÅRÅð sZâZq Ü
Æ!*g}~Ìê7™ÃÐXtIāŠ/CÙÚÅãCŠìÔ¹ic*Š{ìc*
¼Ì:ìÆáZŠsìXŠ/ñçqZzgcznÆŠgxydwg*!*bìX

Zki%}Ð!*CÙÌŠ"»‹t™**ªZkczèâŠ~âjwÐ!*CÙTÐ[
Š"ÃZ+"ˆZ»ð¯**ì ---- !*CÙìZzgZq-Šzu}Ã̀ÐZk»zÌ

T~:Ã¶ìZz:BwÉÜsŠ"»âẐÅŒ43š5é EGGCÃgñÑìXZkn»Š/
ÜsZkaÆaºmì�âVÆù~ìp$+¬ÐẐL‚³

C59 }ò~ŠzuzVÃÑq-™äÆñZµÐøzxƒ@*ìXóó
T»m£Šk,~¢]Ðì¬x (Uncertainty Principel) ZßwÑŒ

Zâ6,ÑÍ7ƒYÉÜsik,,�CÙ~fgZ]6,ÑÍƒ@*ìXik,,�CÙ~fgZ]
¢a°²Å 1500 LL¬xóóŠ*ÐZ¸Z26,¿cZƒD÷XVwÆîg6,z{

gëgÐw•™D÷Xz{Zq-„z‰Ü~Z4V~™̂Mh÷XZk
ßg]qw6,z{§i„ÑÍ7ƒm�gzi%{ÆŠ!*]6,ÑÍƒCìXgŠy

gºÐ$h4->î
GIEGXŠ~Y$ËìXz{Zq-Šzu}ÅF,Šh+7™'ÉZq-Šzu}Ãå

™C÷X¯ò¢]Æ̧Z2Z[Ì"ÑgúZïÆaŠg„÷X¾qw
z{̧Z2ik,,�CÙ~fgZ]6,XÅlZg.e$¾ZzggëgZ•ð!ƒCìÔ
oƒîg6,ÑÍ7ƒMhXMí6íäEHÅ(7àÉ¡ZyuzŠ»çH
ìXÐ!*CÙEH»Âx**»g{ƒY@*ìX

gŠy)TäLL=ÐóóƒÅ̧]qÝ™àì(Ìgzi%{Æ
"ÑgŠ!*]Æa»gMæìX¾qwgŠyÆ̧Z2�ZâÃÑiòîg6,
‚Á¦g™äÐÀfe÷ÔOîg6,ic*Š{ë{Ôp5+k,Zzg„ŠbCÙÐ‚—
7,ä6,**»°U*"$ƒD÷XÃtZ_OgÅi!*y~gŠyÅq-é)zZ]
Zy|ìbCÙÃ‡1~7Ñ$ËX»x@{ë¡]ÔçÑ}Zzg@*gõ~™D
÷XZkÑÆaÜs].1]„»gMæƒ$ËìX

(Logic and the Subatomic World) yZzgik,,�CÙ~Š*
gŠyÅ{ñV6,Zy,ŠZâVÅÌÃì�].1CÃ̀Ð¹Šzg

( I n d u c i v e ÷X¬xîg6,ZC
_5½jè GEŠ*~ŠšMZzgZ`ZðZ+Ñw
Å§sqîgzZîîg6,ic*Š{ìX@*ë‚bÃZ[ÌZq-Z, Reasoning)

‘:eJ‘Å¢zg]ƒÏ�ZkÆ}òÅŠgz7ð™äÔ›ëZzgZ°ZŠ
zÑgÆ"¾ù´~Ðíe$gZ3¯ä~ågZ{»»x™nX¡LL=
ÐóóZzgLL›ëóó»zZzÞ™äÐ!*]7¶ÏX

ªkxÐOW,{§i„ÔêŠZ5ZY§i»gÔekg]ÆˆÐ{mîg
6,�ÛZúgzZe$»¹uJ-z0[ìXZôm,zVÅgzZe$ŠšMÐ¹
ic*Š{OW,ƒäÅzzÐ!*Ç„Z¶X',¤6ÆˆÑzq„~t§i„
Z%M~ÌZCc*ŠH˜VZkä÷~a,ñBX®ZgŠZ5ZY§i„ZC
_5½jè GEŠZ›gZ:gzZe$»{ā!*Ç7åXR,Z$hÀö

H
Æ–wLLZkÆ',@tIe

ìāZk„„»gzt{ØªkxÆa›g]MöåXZôm,zVäZkÆ
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(Principle of ñ�ŠZ]ÅãCŠ~ñ�ŠìZzgZk»‚³ZÖg‡âyZyZ`
Åßg]~ƒZX Exclusion)

Zk§bCÙZ¡Ò3‹ð
G

Gk»tZßwāþþþþþþþLLCÙÚ·óN~ìóóZhJðDÙZg‚w½̂~
sV~Šg„U*"$ƒZXt¡:»ƒEZàw•Zzgp~Åqª„7Ég*
!*ë»WÃ¹¿ÔZ¡ZŠÆ!*b_.[ZzgZ»ð»ZßwÌìXZ¼zy¡Zq-
Šzu}6,ZW,Z0+Zi„7ƒDÉZq-Šzu}~÷áïƒD÷ZzgZq-Šzu}
~psƒD÷XtƒZ#îyÅYæ**‡.Þp¦gZCŠ*Ð¾ŠgZ
ì!Z¼zyÆûz̧q»¾§bØ¸ì?ZÐŠÚÐZzgZkÆZuZqÆ
!*g}~ùçHYñ?ZÐŠz!*gŠN™?pZkŠzgZyÔZk©àÐzMÆ
ŠzgZyZ¼zypsƒ[ìZzgz{7ì�¬åXt¼ZzgìXtfg{)qÔ
`(ÌìZzgØ»¿w•Ô»%ŠZgƒ**ÌìXtñ�ŠÌìZzg°xñ�ŠÌ
ìXZk1Å¡]„Z+ìā̄ò¢]~ÙgŠy»({zCzZÑ
§i»g}ò�ÛZë™äÐmzgìX

Y~Y0*ã‚0ZâVät̀7HāZq-Z•ðgN*fg{&ER,e 1963

ë÷Z#Ü~Z•ð!gëg~Ð™̂@*ìÂZKÙ|#ps™©8ìZq-
£x6,z{Z¼ZyER,eåŠzu}6,Zq-ñWyER,eZzgQIWyER,ez){z){X
Z¤/tŠg„ìÂZßwÙ|#6,TÅqª¬„yZ[ìÔMy~¢[µ_
ìXZkn»YæÔ({zC»¦gZyë{Zzg„Š¡~bCÙ~ÐË»‚o
7™YXÃ].h+‚bzZã™g„ìX

(Modern Logic) ].h+y
ZÞ,œ~~yÃ].h+¯äÅFÃlƒN!5Õä IMMYg`1LÔZgê
ÑzegÔÍ^ß[�ÛóÔ',R,hgËZzgZÁi+Z+zZV$Špðh~ÏÄh7…Zzg
´‘”gs™ZäÆ´z{ÃðÇp~7ÑðYmXi!*yŠZy#ẑVä

)�Z+Ñw (Semantics) (,}(,}Šú}GX»ÃðÇ�Zi7åXsc*]

ŒV"»gìXZkÅ({zCÔ;VZzg:Ôáßc*ghŠznÅÎa»ZkâùÔ)
áZiyZzg„Š|ÐÃðzZô7XëÜsZÚ„ÈMh÷ā÷áh+tZkn
Åw•ìTÆ‚BZk**]ÅZq-ÑpÐ„®ZŠÌìXgŠyÃ̀M¸i
¯äÅOñ£Šk,~¢]ZßwÙ|#ÅÜszgi~™CƒðZÐZŠ~fgZ]
ÅLL°xZÐZŠe$óó»Šúò™CìXŒVZßwÙ|#ÑÍ7ƒYYèZÐZŠ~
fgZ]ÅÙ|#»ç7ƒYXZkeÐMahZÚi·9ZƒZātLLØ,óó÷c*

"Not A" Æ!*g}~Ø`āt "A" LLfgZ]XóótŠzâV¼àz‰Ü7ƒMh!
Æ',Z',ƒX®ZËZ¼zyÆûz̧qZzggëg»gŠ "B" Æ',Z',ìÉƒYìt

yÆfg)î§jÐç™****eìXtLL=ÐóóZzggŠyÆa
(,Z¤{XìXp].1]c*ÃZ#-+ö

EH
¢]Æa7XZ¼zy~ŠzâV§b

ÅS:]÷fg}ÅÌZzgØÅÌZzgt!*]Š"ÐU*"$ƒ_ìX
Y~;,̂Îvä¹ā%œ/}ÆZ0+g6,zIyM:~̧]nŠ!Åzz 1932

Ð«}ƒñ÷XZk»Ètåā6,zIyZzgER,zyxîg6,Ù|#»
!*bnŠ!™DgT÷XCÙfg{x·îÅqª~ìER,zyÐ6,zIyZzg
QzZ:ER,zyXÜsZk§bÐ%œ/{aZƒZìXZkÐ¬āZq-6,zIy
Šzu}6,zIyÃŠ«™}z{ER,zy~psƒY@*ìt¿ZkÐZ«Ì
ƒ@*ìXt¿T~fgZ]xîg6,ZK¡~psƒDgT÷ÔÎ@*g
Yg~gLìZzgËÌxtI**eìātfg{ER,zyìc*6,zIyXŠg|Zk
ÅŠzâVÒ÷XtìÌZzg7ÌX

Z¼z4,ÆŠgxynŠ!Ù|#»È(Åp~7ìÉtZq-ë{
60 ‚Zzg 40 _.[ƒ™VwÆîg6, "B" ZzgZ¼zy "A" ¿ìT~Z¼zy
"B" Zzgå "A" ‚{¯D÷Xˆ~Z#p~Ù|#åƒYCìÂQå

0YD÷XQ·îZ«ƒY@*ìZzgZq-xæz_.gÅßg]~Zq-á
Æ‚BZ¼z4,Åp~Ù|#»ÑpÐ„¿Yg~gLìXÙ|#Æ (Rythem)

ZknÆZ@*gmJîÅßg]~6,Z**YæZßwÙ|#»ƒY@*ìZzgtÓx
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OñZ7´â]Æfg)ªCÙHY@*ìX®Z:
a)  p = p

b)  p = ~p

c)  p V = ~p

d)  ~ (p ~ p)

tƒ(,Z%Š3ðŠêì1ªkxÆñZŠ~ZkÐfg{½Ì�Ût7
YÆµn̀ð 1680 7,@*X´z{Zi,ä́y&+Z]pŠÃð*¦g7ìX

ää́yðÅpZkäZÐ÷áù7™zZc*X (Leibniz) #É̂42.ç GEEE

y~´‘”gs™zZäÐ…Zq-ŠxÌMÐYä~æŠ7
QTÅ(,~‚Š{Ïzzìā¢c*$+k,Zy´áVÃZÖpZzgìÑ]~ps™**
7,@*ìXZyÅZÃŠe$÷ág^íÜìTÐ"5»45Àö

GGEG»ñV~ic*Š{M‚ãƒC
ì‰ÛR,z){pñZŠ!*Ç¬6„gLìX6ZŠ¶zZàgc*MC´áV
Æ‚B™~ƒð!*i]i!*yT»ÑtÃM@*ìāyÃÃãZK̈ãÅVÐ
!*CÙg3YñT§b!*.ÞZzĝÆèI6,z>ØvZÖpZzgèI´‘ZEw

™D@̧*āZy»DZ4J-özŠgìXzZu�Ûttìāz{zZªZyqzV»D
gnp¸X»Y'¢zg~å}*gzVz){Åw•p].h+ãVÆ!*g}
~ëtÌ7ÈMhX

)�ÛŠÃp!«™ä "Monadic Predicates" �ÛŠÃp!«™äzZáZÖg
"Individual ZÐZŠ~ps”{¸‹] "Quantifies" lZgÑç zZáZÖg(Ô

ÜZ˜q]{ä»ÑtªCÙ™@*ìāgŠyÍc*Zq-‚b Variables"

ìYètZÒßÍVÅ™Ð!*Ç!*CÙìXZ\kÐI7,@*ìāË„~ÂxÅ
‚³ZÃŠe$ZkÅi!*yÆZ·xÐ',Z{gZ„Úƒ7gBbXZ¤/Z(ƒ@*ÂCÙ
èIß°ZÚ(,Z‚bŠZyƒ@*āEHÔeZgzyZzgMí6íZNƒ™ÌZk»
£¨:™MhX

óó~›�ge+t La Bourgeois Gentilhomma þþLL ñ|Æ'×ZO{Æ

ÐZµ™Šc*ŠH)�¢{5é
GE

G]ZzgZßw”g† (Syntax) ÅŠg\oÐ0ì(Ãè
Ð}òÆZ5Z`Ð0ì(XZÐ5q¦g™1ŠHqÑèŠg|tz„
6,Zã„»„ZŠw$+wì&Š*-**ãyZzgDÒyë¸X].h+y7g}
ÓVÆŠgxyxm6,Z2ZgìXªkxÐÂzU™ZÐ�Ûn™Š{Zzg
�ŠwZ+Ñw6,%Ãi™Šc*ŠHXtÃð¹(,Zcā7ìXëªkxÆOñ
LzV)hV(ÐÑz¬]™Mh÷X¬äZKLLyóó~Z(HåX„~
Zz[x',0*™äÅOñZkÅw@*lÆêVÃFÅÏìX

gËZzgz&»4k5é HYEHíä¢]Ð̃zZq-ÒZzg)Šg„**x.ŠLLZb§i
äZkÅF,Šh+™Š~(Zzgi!*yÃLLZÜVóó~„™äÅ »góóZCc*)ˆ~z&»4k5é HYEHí

ÃÒÅX‚Š{L}Ãi!*y»ãCŠ~ZV�ÛnHŠHìTÐ%“LZ]y
äCÙ‚bª¢]Ô§»]Zzg;]z){ÆaZµ z&»4k5é HYEHí ƒD÷X

ZµLLgŠi!*yóóÃF,zóŠ¶»pZ[Š¬åXLZ]ÃZq-LLCðYiÆZJyóó
Ð*ZgZY@*ìT~ZßwÙ|#Ô§ŠZzguZz‰ÆZyZ`Æz„6,Zä
¸Z2Ù÷X|~ãCŠ~§i»gz,»z(„gLìXLLCðÅŠgóó
»ÎZwLLtc*z{óóLL;Vc*:óóLL9c*ßóó6,ŒìXZk5yÃ¢{5é

GE
GCZy

ë÷Xp|tìātÂxZyŠÑbÐÌ7 Propositional Calculus

$ÖYXÃ!*ÇãCŠ~ªkx÷YåXÅŠZNh�a;X|~‚Š{F,+
L}ÅÌÇ§bÐ™7MCqÑèZkÃLLâŠ}ÅZAVóóÆ)z~�ÛnH
ŠHìX6ā¬Hì‚Š{F,+]Ì§Š»qïƒ@*ìXLL©gZq-MŠò
ìóóÔLL7zZq-ÂìóóÔLLŠg|#CÙZìóóÔZyƒÅgzÐºmÔMÃ¹ìXt¿
‚Š{Š3ðŠï÷1|~Z(7ìXgŠyÆatZq-ÈÂ[ì
Tä<HƒZìāÓx§ŠZ]Ã:Üs¡]ZzgçÑ}ÐÉ„Zzgi!*y
ÐÌ»™**ìX¢{5é

GE
GCZyZ4¸Z2yÐM¸i™@*ì�ZgTäa¶

œ~I[~úŠØ¸ªZßwÙ|#ÔZßw§ŠZzguZz‰ÆZyZ`»
ZßwÔT~ŠzCÙ~ÔÆ‡ây»ZŸ†™Šc*ŠHìX¬xwzs~‘YäÅ
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(P ropos i t iona l  gŠyÅM`ÀŠz÷áñ÷X?i~Zdgc*è
tÓxZßw”g†ª0Ð X(Predicate Calculus)y ZzgZ´6Z Calculus)

M¸i™D÷XÃÓxŠ*îVZzgÓxF,qÑ]~s�ÛnHY@*ìXãCŠ~ZJy
§ŠÐMiZŠƒ**„gLìX�qÌ§ŠgBbƒz{LL)Šg„óóŒÛZg0*CìXZk
ÆºmZEÑ]÷}ÛR,�;Vc*:Æ§i»gÆ�»x™D÷X
Šg|t0c*Zßw”g†ƒZgp÷XZy{à–VÃËÌñZŠÐ½ZYY
ìXZ7}éZzg{gYZ0+Zi~ËÌñçq6,ÑÍHYYìXq-éúZï

ìYè¡]ZzgçÑ}~¹Ð  Æe~t»°uJ-»gMæ÷XtZë
úZïZkZ0+ZiÐ»x™D÷XpZ#ëic*Š{ë{Ô)‚Š{Zzg„ŠbCÙ»
‚o™D÷ÂgŠy**»g{U*"$ƒCìX

t!*]¯gUªCÙƒYCìāÓxŠ*îVÆaŠg„tMÃ¹C×VÔ6ā
ZxzŸs#™@*ìÔZLZ:tÆçA~»°özŠ÷Zzg¹ÏßgÂV~
**»g{U*"$ƒC÷X´z{Zi,tÐZÏnÅßg'÷MVäp,œ~
Æic*Š{F,{~‚bÅÂzqÝÅƒðì{m™].]IZ:”V~X

Notes

For reasons of convenicence, where the same work is cited several times

in immediate sequence we have placed the reference number at the end

of the last quote.

1- Karl Marx and Frederick Engels, Selected Correspondence, Letter to

Bloch, 21st-22nd Septermber 1890, henceforth referred to as MESC.

2- The Economist, 9th January 1982.

3- W. Reed-Mogg and J. Davidson, The Great Reckoning. How the World

Will Change in the Depression of the 1999s, p. 445.

4- Ibid, p. 27, our emphasis.

5- The Guardian, 9th March, 1995.

ÍāªZyƒ@*ìāz{CkG%å÷á²~~!*]™@*ìX].h+y¡
k!Y]xÃŠCÙZCìZzgZk~¼´‘Zzg¼plM}Z˜q]÷áï™

"Monadic ŠîìtÖäÅ¾nÐāÃð5!*]‡7½Yg„XZgTä
Å§bZgTÌt ¹²ā¬ZEwG¸Xšµ›�ge+ Predicates"

ZEw "Monadic Predicates" Šgc*Ä™Æ¹plƒ@*āz{Ñd~Óx/
™@*g;ìXpz{w�¼™g;åZk~Zk!*]ÐÃð�Ût:7,@*XYxÅ1LÞ
6,*fÎäÐZk~ñ�Šq6,ÃðZW,77,@*X:„Ëºmi!*yÆ
ZEwÐ�ÛÎŠ{§i„ÅŠg\oÃ�ÛzrŠc*YYìX

Z\k**uCðtìā�,œ~~gŠyZKMy~uzŠÃV_
ìX‚b~CÙ5F,¹ZkÃZq-Zzg¢[ÎCìXÓxgŠp=VÆ!*z�Š
ãCŠ~¸Z2z„gT÷XZq-!*]zZãìXÔÎ‚wÆZ0+ggŠy~

äZkÃ (Lower Predicate Calculus) Zzgˆ~ ¢{5é
GE

GCZy ƒäzZàF,¹Ô¬
Î„ÆZ,£xJ-àŠc*ìāZk~'×h+F,¹ÆZk**]e7÷Xë
gŠyÆåF,+ÂxJ-V‰÷ZkaZk~'×h+ZŸ±Ë5q»
!*)̄70ÃÐXgŠyä�Iåz{È_ìXE!*]Âtìā²āƒZ
z{Zk£xÃV_¶X

qw„~ãCŠÃps™ÆŠ?ÅOñ}ò»Z5Z`HYg;ìXy
Æ®Í/õGùZ~.GYD÷?tfgZ**¢i}ìXgŠyÅãCŠÃå)‡u
ìwHŠHìXgŠyÅÃ~ãCŠzVÅåYyÎDîg6,ZÐZK¡~

¯ògc*è~Ù¼oÂVÃŠg„â+Ð”G Wg&+4545ë XGHE
Y ps™Š}ÏX

ìX@*ë¹ÐyÆâCÙ+gŠyÐZ,Ãƒñ÷‰ez¶zZÑ
x»–gZ©8ì:

LLë¢7gnpāZgTÅyÆ´z{ÃðZ+yìÔT§b)
Z½Ïæ¢a~ìªZ(Âxy�ZgTÆ‡ây§ŠZzguZz‰ÆZyZ`Æ

C60 ‡âyÆ',@ƒZzgZkÐŠg„}òZ~.GYMhƒVXóó
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32- 1. Stewart, Does God Play Dice? p. 22.

33- Feynman, op, cit., chapter 2, p.5.

34- Engels, Dialectics of Nature, pp. 345-6.

35- Hegel, Science of Logic, Vol. 1. p. 258.

36- B. Hoffmann, The Strange Story of the Quantum, p. 159.

37- Engles, Dialectics of Nature, p. 96.

38- Ibid, pp. 95-6 and p. 110.

39- Ibid,p. 108 and p. 107.

40- Hegel, Phenomenalogy of Mind, p. 68.

41- Lenin, Collected Works, vol. 38, p. 319; henceforth referred to as LCW.

42- Marx and Engels, Selected Works, Vol. 1, p. 502; henceforth referred to

as MESW.

43- Marx, Capital, Vol. 1, pp. 19-20.

44- Quoted in A.A. Luce, Logic, p. 8.

45- LCW. Vol. 38, p. 171.

46- M. Donaldson, Making Sencse, pp. 98-9.

47- M. Donaldson, Children's Minds, p. 76.

48- Trotsky, Writings, 1939-40, p. 400.

49- A. A. Luce, op. cit., p. 83.

50- Kant, Critique of Pure Reason, p. 99, footnote.

51- Engles, The Dialectics of Nacure, pp. 64-5.

52- Feynman, op, cit., chapter 1, p. 2.

53- Kant, Prolegomena zu einer jeden kunftigen Metaphysik, quoted in E. V.

LLyenkov, Dialectical Logic, p. 90.

54- Engles, Anti- Dubring, p. 43.

55- Trotsky, Writings, 1939-40, pp. 399 and 400.

6- Gordon Childe, What Happened in History, p. 19.

7- Ibid., pp. 19-20.

8- Sir James Frazer, The Golden Bough, p. 10.

9- Ibid., p. 105.

10- Ludwig Feuerbach. The Golden Bough.p.10.

11- Aristotle, Metaphysics, p.53.

12- 1. Prigogine and I. Stengers, Order Out of Chaos, Man's New 

13- Quoted in Margaret Donaldson, Children's Minds. p.84.

14- Oeconomucus, iv, 203, quoted in B. Farringetent pp 28-9

15- Feuerbach. op. cit., pp. 204-5

16- Quoted in A.R.Butn, Pelican History of Greece, p. 132.

17- G. Childe, Man Makes Himself, pp. 107-8.

18- Trotsky, In Defence of Marxism, p. 66.

19- Marx, Capital, Vol, 1, p. 19.

20- David Bohm, Causality and Chance in Modern Physics, p. 1.

21- R. P. Feynman, Lectures on Physics, chapter 1. p. 8.

22- Aristotle, op, cit., p. 9

23- Engels, Dialectic of Nature, p. 92.

24- Trotsky, op. cit., pp. 106-7.

25- M. Waldrop, Complexity, p. 82.

26- Engels, Dialectics of Nature, pp. 90-1.

27- Engle,s Anti-Dubring, p. 162.

28- J. Gleick, Chaos, Making a New Science, p. 127.

29- M. Waldrop, op, cit., p. 65.

30- D. Boh, op, cit., p. x.

31- Engels, Anti-Dubring, p. 163.
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zŠzx

iâyÔkyZzgw•
Time, Space and Motion

(Revolution in Physics) ¢]~Zz[
ŠzDÙZg‚w¬tìwHY@*åāZ½kÅæ¢a~»Ñ]ÆÓxF,¸Z2»

Zq©™CìXìÃ¼7XåXtCÙÇ»�Ûd$ìXEHÅñ]Æ²āˆ
J-‚bŠZâV»ìwåāz{̧Z2¡]Æ!*g}~wsMyÒy™ŠHìX
ÑöktŠ9Zgz@*åā»Ñ]Zq-„ìZzgEHZkÆÓx̧Z2Šgc*Ä™[
ìXŠzœ-VJ-gzÝÅz{fgZC¹g~�EHä7Å¶Ô¬xJqgBb¶Ô

ÅZk¹g~Ãic*Š{5+k,Zð7 (Huygen) ‘Ì ZkÆ',@;CÆâCÙ¢]
¯ BāgzÝñ`c*ØìXQgzÝÅfgZC¹g~Ã�Û‘äPc*ZzgZkÅ¤&

äŠ"ÅæŠÐÅXEHä7ÍðÅ¶āgzÝÔ�Ü~Zq-ÑÄ »«
àÏDÙZgé°²ÅgëgÐ™̂CìÔ0*ã~ic*Š{!gëg~Ð™̂¯X
gzÝÃØKzZßVä0*ã~gëgÆÁƒäÅ7ÍðÅZzgZyÅ!*]Šg„
U*"$ƒðX

Æe~xŠgc*Ä»Z̃ZÞ,œ~ (Wave Theory) Ãt×`âg
äâ¡9Ze}Æ !5½ið Gs ÆŠzu}{~e^CÆ!5½ið GsÆuÈJX

(Induction Electromagnetic) Š!*C»xÃãCŠ¯c*ÔTä',tïFZâ!
Šgc*ÄÅ¶ZzgïtÅS:]6,ïÅ¶X

!5½ið GsäZyŠ!*CŠgc*:VÃgc*MC^Š}™MÃ¹¯Šc*XZkÆ»xÅ

56- Trotsky , In Defence of Marxism, p. 65, out emphasis.

57- Ibid., pp. 63-6.

58- Engles Anti-Dubring, pp. 26-7.

59- Trotsky, Writings, 1939-40, pp. 401 and 403.

60- Cohen and Nagel. An Introduction to Logic and the Scientifc Method. p.

vii.
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7MhX…gzÝÅØzVÔgi+c*ðØzVZzgŒVJ-āZogm,»Ì',Z{gZ„
ìXëY…÷ā0*ã6,¾ä Frequency Š/ƒ@*ìXZy~zZu�ÛtZyÅ

zZàq»Zz6,nƒ**ØzVÅ”]6,«ìtØ,}Å¯ðƒðƒVÂM×Zzg
Z¤/ê1^ÅƒVÂtw•!ƒÏXZÏ§bZ¼z4,ÆZg¬l»ÚƒgzÝÅ
ØzVÅ”]Æ_.ƒÇX

mzsÅ)zZ]XÆh~CÙu,ZzgŠzu}‚bŠZâVÆŠ!*]6,
FFi',Š„ØZ@ñ�ŠZ̧kÃØÆh~i',Š„ÞŠ]¶āgzÝZ+ØzV
6,ŒìX»™ŠZg',tïFìXpœ~ÆZ!xJ-Z,ØZ@ZNƒ

Y~mö7-äŠ3c*ā 1900 gì¸XÐt@*W,MåātÃtßìX
¯òØzVÆÃbäZ+7Í×VÅ‰�¿~U*"$7ƒÃXZk

Å̂~™̂C (Quanta) "Packets" Æìw~gzÝZµZµfgZ]c*÷
¶X

ßg]qwZkzzÐZzgÌë{ƒ̂āZŠ!*]ZqzVÃU*"$
™D¸XtU*"$HYYåāZ¼zyaèŠzŠ·h+Ð”Z™Ïg~aZ

~ZLú¶Kygh@*ìc* Cloud Chamber ™@*ìZkaz{Zq-fg{ìc*
Zk¯6,āz{¯I¤/Z°ÅP6,¶Ky¯ŠêìXŠzu~§sZ¤/Zq-h+~Šz

¯D Interference Patern ÎgZc¯™Zq-fg)ÐZ¼zygh}YNÂz{
÷�Z¼zyÃØU*"$™D÷X

@*ëƒÐÐ³Zk�gŠzL-VzZáŠ"~qÝƒZT~
Zq-h+~ŠzLc*V™ÆZkÆú¯I¤/Z�ÛÅPg¿ˆXZq-Z¼zyZy
Å§sghZŠHXCØz{¾L~~Ð*gZ?PÃŠÚÐØ`āz{
ŠzâV~Ð¦/gZXt=ÐÆÓxF,¸Z2ÆÜsìÔpt**‡.ÞF,Šh+o]
ìXZ¼zyàz‰ÜØZzgfg}ÆÅS:]ªCÙ™@*ìXtZq-„z‰Ü~
Šz»V)c*ŠzÐic*Š{(6,ñ�Šƒ@*ìZzgw•ÅFqpV~ƒ@*ì!

&4øEEI;s}Zk6,û{™DƒñHìLL…t¦g7™¢8ecā

Šgc*ÄƒZT6,ˆ~MM6íäZK¹g~ÃtZŸs (Field) yZy ãCŠ6,
ÅãCŠg¿XCÙ±ZLÐ«±Æ÷áâV6,9~ƒCìÔ¬ƒäzZà
Šgc*:VÅÔÌ™CìZzgZ7ôpÌ™CìÔZ7ÚzÝÔÀòˆZzg
ñZŠ«™CìX

ä«!*gZy',¹ïF (Hertz) mzsÅñ]Æ‚]‚wˆCÙu,
(Particle Theory) ØzVÃÙ|#HXÅ7Íð!5½ið GsäÅ¶XfgZC¹g~

EHÆiâäÐŠg„âãYg„¶1Z[Z(Š3ðŠêåāmzsÅ',¹
ïÞZÐøYñÏXZq-!*gQ‚bŠZâVÆ0*kZ(Ãtå�ZyÆ
ìw~CÙqÅzŸs#™YåXÜsPÎZßVÆ�Z!*]Šg»g¸ZzgQ
»Ñ]ÆÓxZuZgzgñië6,MDgZƒYDXšµ¼1Š{§ŠZ]ñ�Š¸
1z{©àâÎÆŠ3ðŠï¸ZzgZ7à«ÃZ0+ZiHYYåX@*ëP
Š;ÇVÆZ0+gZ0+gt©à�ÛtZk‚g~÷á0+Zgqg]Ã¤/Z™Zq-‚³Zz[
ÑäÆa»°U*"$ƒñX

(Waves 0r Particles) Ø,c*fgZ]?
CÙ¿ØÆ!*g}~Y}ìXZÐ0*ãÐ™[ªŒY@*ìXT
§b}Æ¾äÐÛÅR6,Ø,k�÷ZÏ§bZq-',‡c*ƒZfg{',tïF
Ø,¯@*ìXZ¼zyÅZg¬Ùw»]',¹ZzgïFô6,ZW,Z0+ZiƒC÷T
ÐØ,Î@*gÄ÷‰Û~Ø,Ä÷X"—t$h4->î

GIEGXÜsZq-uJ-
Šg„ìX0*ã6,“WzZàØZzg',¹ïFØ~Zq-ãCŠ~�ÛtìXMyZ™̄Ã
ZzwZ™̄Å§b™̂äÆaËÚzZWÅ¢zg]7ƒCX',tïF

z{ŠzCÙ~g»z^ì�âŠ}Å',¹ (Electromagnetic Oscillation) Zg¬l
‚|#Æ:LªCÙƒCìX¾qwM\Æf‚~ZkìwÃzZã™ä~
÷áh+t».Þ»gMæU*"$ƒX

tØ,Ã7M'1Zk»tÈ7āëgzi%{i0+Ï~ZyØzVÃTy
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¾] ---- §i»gŒÛZgŠêå(XZkÅOñøg}0*k¹EZgÔÃu
Ãt¡]ìXZkÅÑz¬]ö7-ÆÃZ#-ê

EHÆz�ŠÃŠgc*Ä™ä ---- ].1C
Ðƒð�¬UZq-©àZzg:Ïq@¶1Zkä¢]Ã$+w™gÄŠc*Xt

(Spectroscopy) 5‚bgi+c*ðp=VÆ1ÅzŸs#™$Ë¶Zzg…3ýG|
Æë{Z°ZŠzÑg».e$,Ð‹t™$Ë¶Xt',Z{gZ„Zq-Zzg5‚bÅ

�IZi,**‡.Þi (Theoretical Chemistry) ãCŠgpp»!*)̄µªÃ~6
ÎZÑ]Ãi™äÅZI¶X6Ã̀ÃJqYÆÀ̂òîgÐÃ~
ŠØZg-VÅZq-7g~š/~»ƒ̂X5¢]ä�CÙ~%œ/}~ñ�Š"uz

Zkã ---- ˆ[̧ÂVÃªCÙ™Šc*Xt',Z{gZ„Eàð¸]ÆZ¡w»!*)̄µ
c*pZ[zìwÐ(,|™�YF,¹Zzgplqà ---- îg6,™{ZgnÐi0+Ï»{Ø

qÝ™äÆaZk¤‰Ü»6,ZðZEwX
Mí6íÆÃtZŸsäzZã™Šc*āSZzgÂZ**ð)z~÷XZ¤/Ë
qÅS¥xƒÂZÐgzÝÅgëgÆ%,Ð¢[Š}™ÂZ**ð~psHY
YìX

Mí6íäU*"$HāgzÝÔ&Zkz‰ÜJ-ØìwHY@*åÔŠgZÝ
fg}Å§b¿™CìXŠzu}/V~gzÝâŠ}„ÅZq-nìXt!*]

Y~U*"$ƒ̂Z#tDƒZā̧]…Æik,ZW,gzÝn3YCìXẐiZV 1919

ßõe~',z‹äZkZ%Å¶K0+„Åāz{âŠ{&fgZ]6,ŒìwHY@*åØzV
Ð™[S:]»ÌqïåXZ[âŠ}ZzgÂZ**ð~̧&»ååÆa
{ØƒŠHXâŠ{ZzgÂZ**ðZq-„q÷Xt‚b»Zq-xZDy»g**)åZzg
].1CâŠe$ÆÃ̀ÐâŠ{ZzgÂZ**ðZq-„q÷XZxäÂZ**ðª

C2 LLw•óóÃLLâŠ}Æz�ŠÅªZzg¡~p!óóŒÛZgŠc*åX
‚w;‚wJ-Yg~g�zZàtcā̄IyZzgZ¼zy‰ik,,�CÙ~

fgZ]ÔfgZ]÷c*Ø,!*ÆHyÃZ#-+ö
EH

}*]äZkŠúòÆ‚B»Åāik,,
�CÙ~fgZ]Åp!tìāz{àz‰ÜØZzgfg{ŠzâVS:]ÆqïƒD

‚bŠZâVäZy6ìÑ]ÃlÙJw™1åX˜VJ-eåZrVäZyÅ
#¿ÅZzgZyÐvÆa66YwwñZzg�ŠwÃc*]7G1"

Y„~ñ�Š¸ÉZkÐÌ¬15 1905 ÎŠXgzÝÆe~zZã§ŠZ]
ÃZ#-+ö
EH

}*]Æ¼gÐ¬:ÂË~Z7i™äÅÈ¶Zzg:„ZqX
6ìÑ]ÃJw™**ZkaÌÂìāë<îg6,6,ZäfgZC¦gÆjZá

(Indeterminacy ÐZ7ŠÙ÷qÑèZk!*g}~;,̂Îv»Zßw°xç
ñ�ŠìXëZ[ÌZ¼zyÃZ+ÚÆîg6,Y+ÐÄZD÷ Principle)

C1 �w•Æ!*)̄ûz̧q:g‚rƒZzgûz̧qgnpƒñw•c*jy:g‚rƒXóó
ŒVëÔÅÔÃyZy¿~ŠÙ÷X«Ã~4ìāë7gZ6»^
`÷XEHÅfgZC¹g~ÅÔmzsÅØÅ¹g~äÅXQZkÅÔö7-

ZzgMí6íÅ5fgZC¹g~äÅXptEHÅ6,ZãfgZC¹g~Å§szZ3
7ìÉ£g~ÒpÐMÐÅ§s–DìZzg‚b~Zq-ÇZz[Å
¶K0+„™CìXEHÆ‡ây…ÉÓx‚bÅZ&b¢zg~ƒ_¶X

ZkZz[ämzsÅ)zZ]Ã8gŠ7™Šc*�¹Ð‡V~Z[
Ì»gMæ÷XZkä¡tŠîc*āºmuzŠÆ!*CÙ6,Zã¢]Æ¦gZ]
ÑÍ7ƒDX¯ò}*]Æ§i»gÆ�ik,,�CÙ~bCÙÃŒ7Y
YXŒVÃtZŸsZzgÃZ#-+ö

EH
}*]»¿Š4Ñzqƒ@*ìXqDœ~Æic*Š{

F,²á~¢]Æˆ~ÃtZŸsZzgÃZ#-+ö
EH

}*]¸̈gì÷Î
Z’Z~‚³òVä6,ZäÃc*]6,”]Ð‡ìgTƒñŠ\ÏgŠc*åX
ŒVZq-¹Zë$ìXøg~Ãt»Ñ]6,ÃðÌLLîióó™™äÅ
ÃÒå**»xU*"$ƒÏX

(Quantum Mechanics) ÃZ#-ê
EH}*]

ÃZ#-+ö
EH

¢]ÅF,zó‚b~¹Zë7gÄ¶X�¯ò¢]Å
"¾Ô}éƒe$Ð**©ÂhäÆáZŠs¶X)ZxZkÃLLâˆZÅŒ43š5é EGGCóó
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ˆl~gT÷�Ÿîg6,‡.Þx@{âŠ~zVÐâzgZ÷XzZuLLî
|óóz{ÑpÐ„ÔZiwÐp5+k,âŠ~»Ñ]ì�ZK343ï XJGGZzgúZïÆZ±gÐ
"Z-$ìZzgËÌ‚³¹ãÅî�ðÐic*Š{ª]Z0ìXð”{LLyóó
ÅOñøg}‚tZq-¿ìÔZq-:»ƒäzZÑ·îXZ’Zc*Z•Å̂~Zk
6,ÃðÌuÑÍ™äÅÓxÃlÑiòîg6,**»xƒYNÏX

(Disappearance of Matter?) âŠ}Å@Ï?
---- ZŸsÅŠgc*ÄÐ¹¬‚bŠzãCŠ~ZßwŠgc*Ä™_¶
ä(Leibniz) ÂZ**ðÅ’ZzgâŠ}c*SÅ’»ZßwXZy~ÐªZßwÉ42.ç EEGE

,ƒ,œ~~Šgc*ÄHTÅF,zóZÞ,œ~~}*]ÆZq-Zßw
Æ:ËÆîg6,ƒðXZkÐ¹¬Z’ZðZK̈yäZL¿Ð»x™Æ
wZg]Å)zZ]»ZßwŠgc*Ä™1åZ#Zkäg¥/ÅæŠÐMv°**5Zzg
Zk§bÂZ**ð)»x(ÅZq-Hg{lZgÃwZg]~psHXZkœ~ÆÑzq

~t!*]Šgc*ÄƒðāS)âŠ{(¡ÂZ**ðÅZlx~ÐZq-ìXâŠ}»
Zq-fg{ÂZ**ðÅ¡Zq-.e$%Ãîƒ@*ìXZq-fg}~ñ�ŠÂZ**ðZkÅ
SÆpÐƒƒCìZzgÂZ**ðÅÀlZgåZq-ÜgSìXZq-nÅ
ÂZ**ðÆŸùƒäÐËŠzu~nÅÂZ**ðZkÅ(ágìXZ¤/pZkÅ

ˆxîg6,psƒCgSì@*ëÂZ**ðåZâ„gSìX
Mí6íÆB™Š{Zz[ätU*"$HåāS)âŠ{(&+Z]pŠZL

ÆÃgñá E=mc2 Z0+g"C{ÂZ**ðÈñƒñìXSZzgÂZ**ðÅ)zZ]
é°C(ÃªCÙ™C 186000 gzÝÅgëg) C Æfg)ªCÙÅYCìT~
ZkwÅSìX m ÂZ**ðÅz{lZgì�‚Áw~ñ�ŠƒCìZzg EìÔ

~ñ�ŠÂZ**ðZkSÆgzÝÅ"C{gëgÆ%,Ð¢[»qÝ mS
ìX®ZâŠ{ÂZ**ðÅ.e$%ÃîìTÅ̧]»Z0+Zi{Zk|ÐÎc*YY
ìāZbŠ}Æ~âŠ}Æ¡Zq-‚»ŠÎZVz„ÂZ**ð~psƒ@*ìX

÷XgzÝØÅ§bg»z^aZ™Cì1gzÝ»fg{¯IyÓxZ¼z4,Ð”Zä
Æˆfg}Å§bZåìXt!*]gŠyÆ¸Z2Æ!*ÇÜs
ìXLL=Ðóótùt™$ËìāZ¼zyZq-„z‰Ü~Šz»V6,ñ�ŠƒY
ì?c*Zk!*]ÃāZ¼zyZ•ð!gëg~Æ‚BZq-„z‰Ü~FZEV
~w•™Yì?gzÝÆZkgzbÃātàz‰ÜØÌìZzgfg{ÌZq-
**‡.Þ',ŠZ“§ŠìwHŠHXik,,�CÙ~Š*Æ)©àbCÙÅgŠyÅgz
ÐzŸs#™äÅÃÒÅYñÂëw„Ð!*Ç„;BŠðä7,D÷X
ÃZ#-+ö
EH

Zz[Æ!*g}~&4øEEI;s}-Vqì:
LLë}.ZÅ÷á0+ZģÂVÅª]Z0~ÅÎÌ°p™,ÁìTä

M�yZzgi}ÃZkŠg**ŠgZzgŠ±ãCŠ~�CÙÐðHìāZkÆ‚Bz{Z,
f‚Ì¯e�gz×;~ÅZ+gzqã¤‰ÜgnpƒVāZkÆZuZgÃÅ`ÃX
Z¤/¡Zq-1CÙc*Mí6íÅf6̧]…ªZy™ŠîìÂëZk}.ZÅÑÃ

C3 ¾§bÒy™Mh÷TäZ7ðH?óó
$+¬ÐtÃð»ŠVw7ìX‚bÆ!*g}~‘YäzZá].h+

ZŠ[»(,ZzÔT~&+Z]pŠ‚bŠZâV»–ƒZ¹‚ñZŠ÷áïìÔZkn
Æß5:ÔèIZzg4èI¦gZ]Ð½Z7,ZìXtZkìw6,*:�»',Z{
gZ„³ì&¹Ð‚bŠZâVäÅg~c*ÑÅg~îg6,ZC1ìX

ÃZ#-+ö
EH

}*]Æ¸Z2LL=Ðóó)ªgŠy(ÅF,Šh+™D÷1
].1CâŠe$Ðåîg6,ëM}÷XVwÆîg6,yÆ¦gÃkXÓxF,
gzZîæ¢a~yÐZ~.”{ì�MÐ^™÷ÔRc*kz){0Y@*ìXZk
Æ!*z�ŠŒÛRx@{ªCÙ™@*ìāy»Ãðz�Š„7ìX

yÃky»z{ƒÐgN*ZÖg¦gHY@*ì�Ãð(7=Í@*X|
~Z(`�CÙzVÔZ¼z4,Ô%œ/zVZzgZyÐÌgLfgZ]6,Œƒ@*ìX
!*ÆHytÃZ#-+ö

EH
ØzVÅŠ®~¸T$ƒY@*ìZzgZk¿»ÃðZ-$7ìXLL`

ÃðHg{Ú7ìXtìw6,2VÆaî�Z[ì�Z+»ï–VÅ
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Z#Zq-Z¼zyZzgZkÅ¡ª#³fg{7iñzy!*ën{ƒD÷ÂZyÅ
S¸T$ƒYCìªgzÝÆŠzfgZ]~psƒYCì�#³4V~

ZhYD÷X@*ëZyÅù¦ÂZ**ðZyfgZ]ÅÂZ**ðÆ',Z',ƒCìXÐtaZ
Zzg',¹!*gƒÆ (Linear Momentum) ƒD÷XSÔÂZ**ðÔq-éZuZq

ƒôpƒYD÷XZk1~¸T$ƒY**+ƒäÆáZŠs7ìX].1C
îg6,Z¼zyZzg7iñzyÅàz‰ÜÔÌƒCìZzgz{ôpÌƒYD÷XâŠ{
ZzgÂZ**ð)t¡Zq-„!*]ÃŠz§bÐÒy™ä»§iì(:ÂðGYMh
÷Zzg:„+ÔtÜspsƒMh÷X

].1CâŠe$ÆÃ̀ÐâŠ{czè|ìT»ZŠgZuëZLjZk
Ð™D÷XZk~¡LLk̂óóZâ„÷áï7ÉgzÝÌZk~÷áïìX
¯IyÌZÏŠgâŠ~÷TŠgZ¼zyc*7iñzyXS)âŠ{(xîg6,

¯Iy(~psƒCgSìZzgÂZ**ðS)âŠ{(~X ---- ÂZ**ð)øwgzÝ
Z¼zyZzg7iñzyÅLLn„óóÐ¯I4,»�hZáCìpëZkÐZ«¿Ì
ŠÙ÷ÔZ#Šz̄I4,X÷Âz{Z¼zyZzgZq-7iñzy~psƒMh÷
ÆªZy~ÂZ**ðÅoƒlZgñ�ŠƒXZÐ‰Zz‡]âŠ}ÅLL°xóóÐ
ðÆáZŠsŒÛZgŠc*Y@*ìXZ(CÙ¦/7ìX�ëŠÙ÷z{:ÂËqÅ
n„ìZzg:„ðÉtâŠ}ÅÂZ**ð~ZzgÂZ**ðÅâŠ}~p~»Ú¿
ìXZ#Zq-¯IyZVÐ”Z@*ìÂZk»z�Š̈¯Iy»ƒY@*ìXţT$

Zq-Z¼zyZCæZggh™ ---- ƒY@*ì1ZV~Zq-p~»ñZ#0Y@*ì
ic*Š{ÂZ**ðzZáæZg~`Y@*ìŒVÌ#³¿z̧q5+k,ƒ@*ìXZ#
Z¼zyic*Š{ÂZ**ðzZáæZgÐÁÂZ**ðzZáæZg~Y@*ìÂZq-¯Iy{g`
ƒ@*ìX

zZã¤&ìā ik,+�CÙ~R6,»g�ÛâÎ@*gp=V»¿Zk|Å
].1]¡f‚ZK̈ãÅZºZq7ìÉ¡]~gzúƒäzZáczèúZï
Ð_“gBbìXt¿ZiwÐÚYg~z‚g~ìXtâŠ}Æ**‡.Þ+

¬xîg6,âŠ}~¦tÂZ**ðpŠÃªCÙ7™CZkaZk6,ÂzKzw7ƒCX
pZ¤/%œ/}~Yg~úZïZq-êÁ%³6,VYNÂZkÂZ**ð»¼z
wÅÂZ**ðÅ̂~MiZŠƒY@*ìX

aèS¡ÂZ**ðÅZZlx~ÐZq-ìZkaâŠ{ZzgÂZ**ð:Â
ðGYMh÷Zzg:„n{XŠzu~§sÂZ**ð&+Z]pŠ"ÑgZlxÅƒC
ìXVwÆîg6,Z#Îg`~ñ�Š6,zIyï™45Í-ê

XGG»%œ/{ú™D÷Â
ZbÂZ**ð{g`ƒCìXt%œ/}Åw•ÅwÅÂZ**ðÅ̂~ªCÙƒ™Îg`
ÅwZgCÂZ**ð~÷áïƒ$ËìXZkÂZ**ð»¼z̄IyÅ̂~Îg`Ð
{g`ƒ@*ìT~',tïFÂZ**ðÆfgZ]÷áïƒD÷XZkÆˆMy

™̄Mð@*;Æ¿Æfg)7ŠzVÆZ0+g6ðÂZ**ðÆîg6,¦ƒY@*ì�
ˆ~ZK̈âVÅpgZu0™c*ZyYâgzVÅpgZu0™ÎZK̈y3@*ì
ZK̈ã]VÔŠzgZypyZzgŠârÆawZg]ZzgÂZ**ð�ÛZë™@*ìX

¬xîg6,¯ò¢]Æ̧Z2ik,,�CÙ~R6,»g�ÛâúZï6,ÑÍ7ƒ
’ñÂZ**ð» ---- MhX@*ëZq-‡âyZ(ì�Óx»Ñ]6,šZ]ÑÍƒ@*ì

‡ây¢]ŠZyY…÷ātc*µ',¹!*g°xÐð7HYYXZk
fg}ÅaZö (Beta) |Ã',¹ÂZ**ðÅ’»‡âyë÷XZk§bZq-gC

Æ¿~ER,zyÆ¸T$ƒäÐ)T6,Ãð',¹!*g7ƒ@*(#³',¹!*g
Zq-µ!*gzZÑ6,zIyZzgZq-t!*gzZÑZ¼zyX́ ---- gppzZáŠzfgZ]‘W÷

îg6,Š¬YñÂŠzâVfgZ]Æ',¹!*gzV»ù·#áCìX
Z¤/ëZkÆ',@¿ÃŠBZ#Zq-6,zIy7iñzy{g`™ÆER,zy
~psƒ@*ìÂãCŠ~fg})6,zIy(»!*gµƒ@*ìZzgZkÆË~z�Š
~MäzZÑfgZ]»�hZ)ER,zyZzg7iñzy(ù¦îg6,µ!*g»qïƒ@*ìX
Z,"ÑgpZ]~',¹!*gÅ’»‡âyŠzu}̧Z2’Å§båîgÐÅp
{§gLìXÂZ**ðÅHF,+lZgÌ:ÂðƒCìZzg:„+XtZ%LÌ
z̧q5+k,7ƒYX
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eZË **xŠc*ŠHXßg�w"uZ�ÛZ̧~»Dgƒg„¶XZq-Z%O¢]ŠZy
äik,,�CÙ~fgZ]ÅzŸs#™äÅÃÒ~ZyÐÌic*Š{ %}̄

Ð)4èGE

Åñ�ŠÏ»ŠúòHÎZq-!*gQLLâŠ}Å‚|#ÅãCŠ~ ÃZg¾ ãCŠ~fgZ]
Z•óó¹ŠHXeZË̄Ð)4èGEäÃt7HāÃZgubZlxÆ÷ZzgZyÆáZi~

ìXZ[t (Leptons) n̄ÆbfgZ]6,ŒZq-Zzg{0+ZyìX»**xÅ545é GFH4,
�ÛnHŠHāÓxâŠ{Zy!*g{fgZ]6,ŒìXZyfgZ]~ÌÔ�‚bÆ
Šgc*Ä™Š{âŠ}ÆƒÐãCŠ~ZbZ÷ÔâŠ}Åz„„ŠS:]0*ðYC
÷X»ëÓx¡]~x@{™D÷ªZ¡ZŠÆZ�Š»].1C‡âyX
ÃZg¾Ì�hzVÅ̂~0*ñYD÷Zzgµzt',¹!*gÆqïƒD÷
Z¤/pt!*g)©àîg6,Z(g-V~ƒD÷X

Z¤/pŠ/÷á@ìāâŠ}ÅÃðu7ì‚bŠZyZ[ÌLLâŠ}Å
ZAVóóÅÑqÝ[6,ZÜZg™D÷XtsìāZknÅ!*'ôAVÅ«&
ZXŠ,÷ZzgZk~¼‚bŠZyÌ÷áï÷�fZCŠzªzà]Æg(÷Ô

gLÐgLZzgãCŠ~fgZ]ÅˆlšµZq-Y,̂‚³¿ì�¡]Å
»g�ÛâðÆ!*g}~øg}DÃ÷Z™ä~æŠÇgƒ@*ìXQÌëtCkG
%7g{MhāÁZiÁZy~Ð¼zZªZk!*]6,¢gnp÷ā|ÅZk
îRÃ'eìTÆˆŠgc*Ä™äÃ¼Ì!*¹7gìÇÔÁZiÁik,,
�CÙ~R6,X

ÃZguZy!*g{ik,,�CÙ~LLZAVóó~ÐMy~�ÛnHYg;ìXÐ
Ÿîg6,ÓxâŠ{¯ƒZìXeZËe-eÑZxÆ–wLL6,�l!*]tìāTâŠ}Ã
ëY…÷tZk»My~•ZìÔ6āDƒ]ZzgfgZC¢]ä7ÍðÅ

CÂÃZguLMy~fg{ìXZkÆ!*g}~¹Y@*ìā 4 ¶Ôt«»My~zì
t"‚|#ZzgãCŠ~âÎ»ìXóó

pZÏ§bÆŠú}âè~¬ZVÔQ6,zIyZzgQŠvfgZ]Æ
!*g}~G‰¸XZÏ§bÐëZOŠÆ‚Bt7Íð™Mh÷āZk§b

�U*"$™**°ŠåZkÆ!*Ç',@X ---- ƒä»̂kbCÙ{ì

(Bricks of Mater?) âŠ}ÅZ•?
œ-VJ-‚bŠZâVäLLâŠ}ÅZ•óóŠgc*Ä™äÅ[ÑqÝÅ

Î‚w¬‚bŠZâV»ìwåāZrV ---- ªîZzgƒÐgN*fg{ ----ì
äZÐ0*1ìÔtåZV-**ã~Zk»ÈìLLz{�**‡.Þ„ƒXóóik,,
�CÙ~fgzVÅŠgc*Ää‚0ZâVÃâŠ}~'×h+÷Zð~ŠÚÅgZ{

YJ-MDMD‚bŠZâV»ìwåāZrVäƒÐgL 1928 ¿ðX
6,zIyÔZ¼zyZzḡIyXt�Ûn™1ŠHāÓxF,âŠ~ ---- fgZ]ÃŠgc*Ä™1ì

Š*Z4&fgZ]ÐµƒðìXˆ~ÔER,zyÔ7iñzyÔe-R,zyZzgF
---- Šzu}Z•ðgLZzgZ•ð¾²áÆaz�Š~MäzZáfgZ]

ZzgF (K-Meson) ÆÁ (Mu-Meson) ñÁ (pi-Meson) ER,eÔ0*ðÁ
---- Šzu}fgZ]ÅŠgc*ÄÐtìw0*g{0*g{ƒŠHXZyfgZ]Å/ZkŠgÁì
¹ŠH (Virtual Particles) āZ7LLWi~fgZ]óó ---- ÷áh+Zq-C»Zg1ZVz

tZ+!*]ì�ÃZ#-+ö
EH

ŠzgÐ¬**‡.Þ¦g¶X ----ì
Zzg ñWy @*îMy¡Zq-²Æ71,{Æaz�Š~M@*ìXQt

ZkÆẐ¼zy~psƒY@*ìX',¹!*gÆ%0*ðWyfg{ZkÐÌÁ/
ì�ÇâÃîVÆ�h}~psƒäÐ¬Zq-²ÆZq-Î71,{
Æaz�Š~M@*ìX@*ëtÇâÃN),gÏÅ/ÃB÷�Zq-²»ÑÅZV
zk�ìX%',¹!*gÆfgZ]Å§b¼fgZ]Zq-²ÆZq-Î71,{

YÅŠ;ð~Z,fgZ]Šgc*Äƒñ�ZyÐÌ 1960 ~psƒYD÷X
ic*Š{u#Z²zZw¸ZzgZyÆz�Š»ç¡ZyÆ)äÐ“WzZàaZzZgÅ

Zq-²ÆP71, (Half Life) zŸs#ÐƒYåXZyfgZ]ÅWŠSi0+Ï
{J-„özŠìXZ7ÍôÆfgZ]Æ**xÐY**Y@*ìZzgtÌ¹ã»{Ø

» (Hadrons) 7ìXZkÆˆel,|Î'×h+fgZ]Šgc*ÄƒñÎŠgZ4,
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ÑŒZzgìw6,4
Uncertainty and Idealism

(The Uncertainty Principle) ZßwÑŒ
EHÅ}*]Æañ]ÅpMí6íÔ WÃ¹ÃbÅwÐ

ÑzeôÔ;,̂ÎvZzgŠzu}‚bŠZâVäOð�p,œ~ÆÑzq~ÃZ#-+ö
EH

}*]ÅãCŠgÄgì¸XLLãCŠ~fgZ]óó»gzt̄ò}*]Æfg)zZã
7HYYåXZkaZq-5gc*èÅF,zó¢zg~¶X

‰¦gZ]÷ÔT~Zq- (Phase Space) Zkgc*è~LLkVŠzgZ6óó
ÂxÅ°pZq-Z,yÆîg6,ÅYCì&ZLuzŠZg,Æe~»°

÷�Zr}ÅlZgzVÐëM} (Operators) MiZŠ~ƒCìXZkÆ´z{
7÷ªz{lZgzVÅOñ¿Ðic*Š{7+Mgnp÷)|~t§
S:]ÅOñmÃªCÙ™D÷(Zzg5gc*è~úc*V™ŠZgZŠZ™D

ªZkyÌZq-Zë™ŠZgZŠZ™@*ìpLLZkyÑixóóÆîg6,X Probability ÷X
tÃZ#-+ö

EH
}*]Æ¢zg~pZm~ÐZq-ìXŠg|ÃZ#-+ö

EH
}*]Æ

ÂñVÅÂôÑi˜ZyÓxÂgZ2VÆZ$‹5é
E

EtÆîg6,™ãecX6,t̂
MhƒVX

ZzgWi~ "Actual" ÃZ#-+ö
EH

fgZ]Å°pÜstƒ$ËìātZKÇ
qªÆ!*bm»ù·ƒD÷XZkK~z{{µ].1C÷X "Virtual"

qªªCÙƒCì�ÀÅ¡q- ZyfgZ]ÃËÌ§b**LÐÜsZyÅÇ
òì)t§Š=w¬xîg6,ÑzeôÅ©Å¹ã~ÒyHŠHì(ZÐ

¹Y@*ìZzg;,̂ÎvÆZßw "Co l l apse  o f  wave  Func t i on "

Æfg)ÒyHY@*ìXâŠ~|ÃŠÚÆ (Uncertanity Principle) ÑŒ
Zk!*Ç6§jÃ&ÃZ#-+ö

EH
}*]äªCÙHåE²áJ-‚bÆ!*¹

Æ'×h+LLãCŠ~óófgZ]w~ÌŠgc*ÄGYNÐXt|ìāøg~
ñ�Š{(ßYZzgDÅR…ÃZguÅS:]6,ppÅZYi]7ŠîpZk
Ð…tì»h7ïY@*āZkÅÃð‚|#7ìXÃZguÅS:]
‹ØÅ³÷Zzgt�Ûn™äÅÃðzz7ìāZk»”w**eƒÇÉZk
ÐâŠ}Å:»ƒäzZàpçV»'×h+÷Zð~Y,̂{heÆagZ3ûZgƒÇX
‚bäåZÏ§bF,¹ÅìX**‡.Þ̂gg»z›�DÅgZ{~Zq-±ä
9~Å÷ÔZ‹±ä¤/ZŠ,ZzgÓxZŠzZg~Z(ƒ@*`Mc*ìXâè»ÓxŠ/
…t¢ŠÑ@*ìāDZK̈ãÅF,¹»t].1C¿ZÚ„"Z-$ìÎāt
»Ñ]ÑZpÐ¦ìX
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gc*èÅgzÐ)z~‰Zzg!*ÇZq-‰}ò',Mæ™$Ë‰X
;,̂ÎväÃZ#-+ö

EH
}*]Æˆ~PZë»xÒVqÝXX@*ëZk

ÆÓxF,§i»gÆút³x»g�ÛâåāZKÐz¾d$‘:ìw6,4Ã5
Ã6h ‚b6,**Ç™Š}XZkÐÃZ#-+ö

EH
}*]Å**x.Š
»¼gƒZX‚³„„Æ7æ{gz\ "Copenhagen Interpretation" zŸs#

;,̂Îv ~Šg|tñç¦ìw6,4ÅZq-n¶XW,̂uZ$g.ð Ggä–ìā
äZ(÷ZÎZwZVc*TÅzzÐ:ÜsfgZ]É¢]&+Z]pŠZ+uzŠ~

C5 ŠZ4ƒ̂XÆ!*g}~DqÝ™**½ã**¥x~ŠZ4ƒ**åXóó
ZÏÂ»ZEwoƒìXŒVøgZzZô**¥xÐ7ìXt‚b
~åñ�ŠgLìX‚bÅÓx@*gõ**¥xÐ¥xZzgÑdÐDÅ§s
^Ð„g]ìXpZkz‰Ü(,~ŠØZg~My7,CìZ#ßv**¥xZzgZ+q
TÆD»”we:ƒÃM:~£ç™Šï÷XLLë7Y…óóZzgLLë7
YyMhóó~¹(,ZãCŠ~�ÛtìX‚bZkãCŠ~ÎaÐÑz¬]™Cìā
czèŠ*»z�ŠìZzgZÐëYyMh÷X

@*ë�ÅÓx@*gõ~!*g!*gtÃlÅˆ÷āZK̈ãZŠgZu6,uzŠ**ÇÅ
YNZzgtŠú}G‰÷ā‰q,Z+÷ÎLLë7YyMhóóZzgZk
Å¼Šz�;]ÒyÅYC÷X®Z»-$»ŠúòåāëÜs³RVÃYyMh

Ô(Scepticism) ÷pëÚ!*¯Z]Ã7YMhXZk§bz{‘xÅÑZŠge$
',µÅñç¦ìw6,4Zzg-**ãÎ’ÇVÆîŠx6,^g;å�ìw™D
¸āëŠ*Ã7YyMhX

Y~;,̂ÎväZC�giâ:ZßwÑŒ7HTÅgzÐZq- 1927

fg}Æûz̧qZzggëg»àz‰Ü¡Æ‚Bç™****eìXËfg}Å
7icTŠgDƒCìZk»ZuZqZÏŠg)Dƒ@*ìÔt!*]Z«ßg]~
ÌŠg„ì)t!*]S:]ÆŠvºm�hzV6,ÌÑÍƒCì(XZq-Z,
fg}Å7icZzggëgÆ!*g}~¡Ðç™**�0*õDÙZgé°²Ågëg

‡VÐ!*ÇZµêg3ŠHXZÐZ]ðnÅ}*]ìwHŠH&Üs
ãCŠ~fgZ]ÆgzbÅzŸs#ÆaZEwHY@*åXt¯ò}*]~
Z]ÅwgBb¶ZkÅ‡ÃðZzgZÌ7¶X

¬zZàD„VÅ(Z[)DªÅxZã¶Xik,,�CÙ~fgZ]
Å„CÙ"F,KMw»]XÅgëg**‡.Þ¢¶6,Zã}*]ÅZ˜q]~
Òy7ÅY$Ë‰XZ#Zq-‚bÈ‹~úYCìÔZ#t›ëÃzZã
™äÆ‡.Þ7gSÂZz[ÅgZ{ûZgƒYCìZzg5‚bz�Š~MCìX
@*ë5‚bÅåF,zó7ƒðƒCXZÐZKåZzgî^~ªCÙƒäÆ
a¼²āŠg»gƒ@*ìXðh~¹�ÇhÔ)DÅªÔZÒZz‡]Zc*„Š
Âù]Ô¬UÁz÷**¦/k,ƒC÷X

(ÂôZzg "Random" )Z·µ "Stochastic" qDŠ;ÇV~¡]ÅZÈà
ƒe$ÆŠgxycÑzqƒ̂ìXãCŠ~XtìāZk~Ñi)ZzgZ·tÃ
Zq-Šzu}Æ!*Ç#³ŒY@*ìÔ**‡.Þr�îg6,„ŠXZk§b
øg}‚tŠz„Š̀;ñÃMD÷X~ÐÃðÌ¡]~»g�Ûâë{
úZïÅzŸs#™ä»ZI7X

zg3,;,̂ÎvÔ̀ð¢]ŠZyäÃZ#-+ö
EH

}*]ÆZLºmÃ̀ÃF,zó
(Matrix Y~¢]»â.ÞZÅxŠc*ŠHZ#Zkä‡w}*] 1932 Š~XZÐ

»ÂxzäHXZk~ZæZgzV~Z¼zyÅÂZ**ðÅRÃ Mechanics)

{µZ°ZŠÅßg]~ËnÅ£zk,Æ%7HŠHåXZÐZy¶āZk1Ã
¦g~ÑäÅÃÒF,u™ÆZzgZkÐ{µgc*MCŠh+Æîg6,û™z{
fgZ]ZzgØzVÆŠgxyñ�Š§ŠÆaZ™Š{)bÐU·™ä~»x[
ƒYñÇXZgzyÑzeôÅØzVÅ}*]Ì;,̂ÎvÅ}*]Åë?‰p
Zkä{Øgc*MCŠh+zV»–gZ71Xic*Š{F,¢]ŠZyÑzeôÆ§iÃ

Y~45¾æ XEY~5,ZŠ 1944 F,ßŠï¸�ÁêŠŠ3ðŠêåZzgZy»ìwß7åX
Z%kgc*èŠZyYyÃyE}äU*"$HāØzVÅ}*]Zzg‡w}*]
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~÷áïoZ]ÅºmlZgzVÅeö:™NhÅzzÐìÉZÐZk|
»@'ecāZ,̧Z2»Ãðz�Š7Xóó

;,̂ÎväZÐÃZ#-+ö
EH

ÃtÅF,¹~Zq-{mRÆºmgcÆîg6,
ŠÚÅOñZßwÑŒÃZ,MÃ¹‡âyÆîg6,D+z+HTÆ_.Óx
¸Z2¡]Ã»x™**ƒÇXt‚bÆâè~Z(gG‰ZkiZztó{Ð!*Ç
Zì�z{"F,KMZzg)³w»]Zzgæz_.gÆ)bÐŠzegƒDz‰Ü

gBb¶X’ÆËZÐZŠ~‚ãÅw»]ÆçÃÃðÌe7&:„Ãð
Ë»gqŠXÅÓxF,¬]Æ!*g}~7Íð™ä»Šúò™YìXp

Z,›ëÐt³Z~.™äÅLÃð¤{ÃÒ¬L7Å¶̂āAz
¥w»Àòîg6,Ãðz�Š„7X

QÌ¸z{{m³ì&ZßwÑŒÆfg)Z~.™äÅ…Šú]Š~
Yg„ìXZkãCŠ6,‚bŠZyZzgìw6,„…të÷āÀ~îg6,Ac*
¥w»Ãðz�Š7XZk§b¡]!*Ç":LZzgZ·µqŠ3ðŠîìXÓx
»Ñ]**‡.Þ7ÍðìXLLëËqÆ!*g}~¢Ð(7ÈMhXóó
LL´z{Zi,t�ÛnHY@*ìāËÌºmŠ"~Zk»qÝ”{¬³å
îgÐ)¥c*ZbãƒÇXZkp~āZk»Š*ÅËÌŠzu~qÐ‡Ãð

C6 m:ƒÇT»z�Šìc*LÌg;ìXóó
t̀Ã:Üs‚bÉÀò[ÎaÅåÔ™@*ìXZ¤/Az¥w»
Ãðz�Š7ìÂ:ÜstāËÌnÅ7Íð**eìÉËÌqÅzŸs#
**eìXëpŠÃÜsZkÚÆÒy™äJ-özŠ™Mh÷�ñ�ŠìX
Šg|ÔëZ(Ì7™MhYèë¢Ð7ÈMhāøg~fZ]Zzgøg}
jZkÆ´z{ÃðÌqz�ŠgBbìXt!*]…zZ:ñç¦ìw6,4Å§s
áMCìXt…Š*-**yÆÎ’ð\VÆŠÑbÅc*ŠŠÑCìXLL~Š*
Æ!*g}~¼7YyYXZ¤/~ËqÃYyYƒVÂZÐ™7YXZ¤/~
ZÐ™YƒVÂÒy7™YXóó

ÐZZ§Zs~àz‰Ü¤/Šl™g;ƒ$¨45é GGGESÂìX@*ëZkÐt!*]Z~.
™**āAz¥wÀòîg6,z�Š„7gnpZq-!*ÇßGz£ìX

Zkä7YāëZq-Z¼zyÅ7icÆ!*g}~ùê™Mh÷?
Zk»x@{™äÐÔpZ¤/ëZq-¤!gpgŠÎZEw™D÷ÂZk»È
ìāëZk6,gzÝ»fg{ª¯Iy„XYègzÝfg}Å§bìZkaz{
ik,x@{fg}ÆZuZq6,¢zgZW,Z0+ZiƒÏX®Zë¡x@}Æ¿Ð„
ZÐps™Šï÷Xtñ**‡.Þ7ÍðZzg"‡1ƒÇYè)ÁZiÁgZòZß‰Ü
ÃZ#-+ö
EH

¹g~ÅgzÐ(¬ÐZkiZzØ»Dǵc*ZÐ‡1™ä»Ãð§i7
TiZzØ6,gzÝ»fg{°ÐÆ‚B”ZñÇYè7icÆŠg„çÆa

ÅgzÝ»ZEw¢zg~ìZka (Short wave- Length) ÷ág^Š-`
Z¼zyÅ§sZq-**‡.Þ7ÍðZzg"‡1ZuZqvƒY@*ìXŠzu~§s

gzÝŠg»gƒC (Long Wave-Length) ZuZqÆŠg„çÆnÑ8-z-̀
(,ZƒY@*ì� (Angle of Differaction) ìTÆ!*)̄ZÎgZñZ`»iZzt

7ic»Šg\oÐç™äÆa**ñizVìXTŠgic*Š{Šg\oÆ‚B
7ic»çHY@*ìZÏŠgÁ¡Æ‚Bgëgc*ZuZq»çƒ@*ìXZzgZn
Z«X

ÂH5nÅpgŠÏ»g™ÆtXiHYYìX;,̂Î8-Å¹g~Æ
Å̂~ƒCìZzgÓxâŠ{à Quanta _.�Z[Ô~ìXYèÓxÂZ**ð

z‰ÜØ)c*ñ`(Zzgfg}ÅpÒVg‚rìZkaë�MÑ]ÌZEw™,Ð
Zy6,ZßwÑŒÑÍƒÇXŠg|ZßwÑŒÅZ˜b)¬ìYèŒV
Šúò¡t7ìāëeö~)]ÅzzÐ¢Ð¼7ÈMhX

t¹g~Zk!*]6,ŠÑª™CìāLLÓxZlx»âŠ{ZK¡]ÅgzÐ**‡.Þ
çìóó6āe-e1ëZKÂ[LL].h+¢]~_543ï EEGGZzgZ·tóó~Hì:

ÆZ,ŠZŠÃ¡øg~ (Causality) LL®ZÃZ#-+ö
EH

ÃØÅÀ¦=ô~_543ï EEGG

&¢AÅ¶»³7'e’�ik,,�CÙ~R6,ZßwAz¥wÆZÖg
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ÐOW,ƒä»ZŒÛZg™@*å)Zk~ Timaeus Åg~ìw6,„å�Z#îyÆ
Y~ 1919 Z#îyÅìw6,4»Z•ðgóZÖgìX;,̂ÎvZkz‰Üª

~÷áïƒ™̀ð'×ŠzgzVÆÜs±g;åX Freikorps �Ûrg: g‡I
ẐiZVZkä¹āLL!*¹qzVÅÚz{:©~»g�Ûâ‘:¦gZ]
Ð¹Špg‚rìóóZzgt¢zg~åāLLiâyzky~»g�ÛâczèúZïÆ
¦gÐÖgZ0*c*YñXóóŠzu}/V~;,̂ÎväÃZ#-+ö

EH
¢]Å�‘:

Â±Å¶z{‚³Š"»czè³7¶XtzZãîg6,ìw6,*:�Ð
k3¶Ô&ZkäÅg~îg6,¢]6,ÑÍHZzg�ZkÆ̀ÃÃ³™C¶X

Zkn»,:Üs‚bÉÓxF,ZK̈ãŠ"»ìmZ@*ìXZk~:
Üs‚³ñZŠÅ¶ìÉ¿~Ì‡**»g{ìX‚bŠZy�Zßi‘:
ªkMgZÇVÐZ�Zi™D÷;,̂ÎvÃv!*:Z0+Zi~ÃZ0+Zi™Dƒñ
¡]Æ̧Z2Åî]~ẑs÷XZyÆ4,Šq-¡]:Üsñ�Šì
Éºm̧Z2Æ_.»x™CìX~Az¥w»‡âyÌ÷áïìZzgt
āðh~ÏÃÒÐ:ÜsZÐZh§bÐŒYYìÉ%ŠziyZkÆ
!*g}~7ÍðÌ™Mh÷XZkñç¦ìw6,4Ægó}ò&+Z]pŠ
;,̂ÎvÆZg»ÐÈV÷XZkä**i-VÆ‚BZLi¬zyÃZk§bÐ
Y,̂ŒÛZgŠc*LLZ,Àò̧Z2ñ�Š7÷ÎëpŠ6,ÑÍ™ÃX…ZKfZ]
Ænê™**ƒ@*ìZzgëz‰ÜÐ¬t7ÈMhā�¼ë™gì÷z{9

C8 ìc*ßXóó
Zk,zyÑzeôä¡]c*ÃZ#-+ö

EH
}*]~)¥bCÙÆz�ŠÐZïg7

HXZkä{mîg6,ÜIäÆz‰Üe~Z+Z}Æ‚Ó]Æ"F,v�Ð
aäÅVwŠ~ìZk¿~6ð!*&+ÆÃZ#-+ö

EHpZmZë™ŠZgZŠZ™D÷X@*ë
ZkäÃ6hÂôÆLLŠzÎgZpVóózZáŠ"ÆāZ]Æe~Z‹Zn

»tÈ1 (Waves of Probability) ZVc*TÅgzÐm!*gyÅZkãØzV
ŠHā…Š*Åcz†ÐZïg™ŠbecªZk¦gÐāŠ*»z�Šøg}

|~ZßwÑŒTqÃªCÙ™@*ìz{ik,,�CÙ~fgZ]Åw»]»
ã™ŠZgì�¯ò¢]Æ‚Š{e›§i»gZzg‚Š{)zZ]Æ'Ð!*CÙ
ìX;,̂ÎvÅ¢]Æa}.â]~Ãðµ7XT6,µHYg;ìz{Zk
ÆÃZ#-+ö

EH
}*]Ðâpf‘:}ò÷XZk|ÆZ‹Zs»āë¡Æ

‚BZ¼zyÅ7icZzggëgÅeö7™MhtÈ7āŒVcz†Å
¶ìX„»ñç¦§iÃZ#-+ö

EH
}*]Æ**x.Š„Ã6h~�ƒZìX

B1CÙÂZkuJ-`ŠHāZkÆ–w:LLtÎaßìā¢]»»xt
ìā¡]tìX¢]»mZkZ%Ðìāz{¡]Æ!*g}~HÈ$Ë
ìóó

HìāLLÃðÌ1Zkz‰ÜJ-Ç17ìZ# Yyz’ ¢]ŠZy
!*ÇzZãîg6,Òy m!*gy J-Zk»x@{:™1YñXóóZÏñç¦,Ã

™DƒñHìLLZk±ÃTÐMí6íÔ1CÙZzg~mgnp÷Ôt2c*
ŠHåāZq-czèâŠ~Š*»z�Šì�**‡.ÞF,Šh+̧Z2Æfg)pŠÃMDg
™CìÔţZ2ëÐZµZzgMiZŠ÷ÔëZk¿ÃZ,„ŠÙ÷‰ßvÀ
~öŠÙ÷XMí6íZ[Ì¢g‚rìā‚³x@{™äzZáZzgZk

C7 ÆñçqÆŠgxym̧ƒ**ecXóó
tÃð‚³Yõ6,Ä7ÉZq-ºm»ÑCÃ̀Å‘:gZñ»@

ªñç¦ìw6,4»�ÃZ#-+ö
EH

}*]ÅÃ6hzZà=ô~åîgÐ ----ì
ZƒðìXúc*VwÆqï¼Š‚bŠZâVäZkñçÎI~Æ
ÜsMzZiZVð�Óx‚³Ã̀Zzg§i»gÆ„ŠìXZy~Mí6íÔ

mö7-Ôßõe~',z‹ZzgZk,zyÑzeô÷áï÷MVä5¢]ÃZ2Zg
™ä~ÁZiÁZÚ„Zë™ŠZgZŠZHìA;,̂ÎväX

(Objectivity Versus Subjectivism) cz†®ñ̈çÎI~
Zk~gC½µÅRö7ā;,̂ÎväÃZ#-+ö

EH
¢]Å�=ôÅì

Zk6,ZkÆ‘:Ãc*]ÅY\ìX¤̈DÅwÐÌ;,̂ÎvZq-Z(
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‚BZÐ-V¹YYìātŠ*Æz�Šc*°xz�ŠÆÎZwÃ)́ZzgLLâˆ
ZÅŒ43›é EGCóóìw™CìX

�,œ~Å‚³Šgc*:Väñç¦ìw6,4ÅãCŠzVÃÅî™Šc*
ìXx@}Æ¿»Ètìāøg~M@Zq-Ûzãfg)ÐgzÝÅ

Y~™s 1908-9 ÃîV̄IyÅßg]~ÂZ**ðqÝ™g„÷XZÐšä
îg6,zZãHå:

6,«Zq-Zˆkì)6ā¡~ (Retina) LLZ¤/g8-¡6,Š{wg]
‚b…â+6,6g™Cì(ÂgzÝÅØ,6,Š{wg]6,7,™g8-»ZˆkaZ
™C÷XZk»ÈtìāëÐ!*CÙÔëÐZzgøg}f~VÐâzgZâŠ}Å

È (Ether Waves) Zq-Z+w•z�ŠgBbì&ëºmîwZzggëgÅØ,
Mh÷�6,Š{wg]6,ZW,Z0+Ziƒ™g8-»ZˆkaZ™C÷XtÐZÏ§bì
‰¡~‚bZÐìw™CìXtZgùVÆZˆkÅzŸs#ZyZ
îwñ`ÅØzVÐ™Cì�ZK̈ãMçÆ6,Š{wg]Ð!*CÙz�ŠgBb÷Ô
ZK̈yÐ!*CÙZzgZK̈yÐe{÷XâŠe$tì:âŠ{øg}-Z¡I6,ZW,Z0+Ziƒ

™C‚]ÃÀŠêìX-Š"»Z®gøg}f‚ÔZ¡[Zzg6,Š{wg]z){
6,ƒ@*ìªZkâŠ}6,�Zq-ºm§jÐ±ìXâŠ}»z�ŠZˆk»
Z`7ìXâŠ{ãCŠ~ÚìX-Š/Ô„ÔÅgÔâŠ}ÅZdF,+&]÷�
Zq-{mZ0+Zi~±÷Xtz{Ãc*]÷�âŠe$ÐÀòîg6,Zzgâg¾Zzg

C9 ZxÐSàîg6,™[÷Xóó
: ;,̂ÎvÆ§i»gÅñçÎ6,*:âÎ!*ÇÈVì

LLfgZC¢]ÆîC»x~øg~Çßg]¼-Vì:ëË{m
1Ã'eT÷ÔëtY'eT÷āt1Àò¡~̧Z2Å¾§bz™@*
ìX®ZâŠ}c*@*•g~»z{z�Zk1~z©8ìÃ~jZáÐ¡~
cznìZzgZkZ±gÐZÐ1Æ_¬~ZEwƒäzZáMÑ]Ð
ZµHY**e’Xtq�CÙ~Ý]ÅzŸs#Æe~ñç¦KÃQúc*V

x@}»Z`7ìX
Ñzeôä;,̂ÎvZzg1CÙÆZkŠú}»èZtZhZc*āZ#Z¼zy»x@{
7HYg;ƒ@*ÂZkÅÃð7ic7ƒCZzgx@{™äÆË~z{Zq-{m
£x6,¼g5+k,ƒ@*ìXZkÆ�Z[~Zkä�gLLŠ!*CÎaóózäÅXZk
ä¹āM\Zq-©ÃZzg‚Ñà)Zq-u#ZÑW,iCÙ(Å�ÃZq-e"~È™

ú Ôª@*•g~Åeö»M!ÔZVÆ (Geiger Counter)
µ5¾æ
Y

G
Y

»îÚ Š,XZ#
ÃÙ|#™}ÇÂ�I^YñÏX;,̂ÎvÆ–wZ#J-Ãð (Decay)

eö:™}ZVÃØ7¸āz{úƒŠHìXZkVw~Z#J-Ãðe"Ã
Åw™7Š8ìw6,2VÆ_.©:Âi0+{ìZzg:„%Š{!tVwŠ}™
ÑzeôZyƒŠ{§ŠZ]ÃZY¤/™**eLå�;,̂ÎvÅÃZ#-+ö

EH
¢]Åñç¦ìw

6,*:Â±ÐaZƒñ¸X¡]ÆúZïczèîg6,z̧q5+k,ƒD÷ÔZk
Z%Ð"*iāÃðZK̈yZy»x@{™g;ìc*7X

Ã6hÂ±ÅgzÐ|Zkz‰Üz�Š~MCìZ#ëZk»x@{
™D÷Xz¤/:z{Zq-VÅßg]~z�ŠgBbìc*ZkãØÅZq-—ª

~XªZÏ§b‰øg~i0+{ "Probability Wave Super Position State"

Zzg%Š{©XÃ6hÂ±÷á@Zzgik,x@{ÚÆŠgxy̧&ÅzZã÷¤ìX
Ã6hÂ±Æ‰̂¢]ŠZâVät̀ÃZ(gHāÅg»z�ŠDì1
czè|»¦g%ÅgÆ**‡.Þ¦gìXtÐ}ñç¦c*ŠZ½ìw
6,2VzZÑÃ̀ìT»§qÝ�Z[šäZKÂ[âŠe$ZzgW~Šc*
ìX

].1CâŠe$âŠ~»Ñ]ÅZkcz†ÐÑz¬]™CìT»ZŠgZu
…ZLjZkÆfg)ƒ@*ìXLL~Š*ÅÂ±ZLjZkÆfg)™@*ƒVXóó
tÈV!*¯Z]ìXpŠ*»z�Š÷}jZkÐâzgZìXë™Mh÷āt!*]
Ì!*ÇªCÙì11gjzZ,ŠZâVÆa7!�,œ~Æ�ÅZq-(,~
÷ácxoLMI~ì�âŠ~Š*Åcz†ÐZïg™CìXic*Š{¡Æ
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ìā_543ï EEGGÆ¦gÃÑök‰ßÍVÅ7™Š{}*Cƒe$Ð£ç™Šc*
YñXZy¶ŠÅzŸs#ZzgZy6,WZxäLL¡]Å].1]óó~Å¶XÃZ#-+ö

EH

}*]ÅŠgc*:Vä!*ÆHy6,Zã}éƒe$Ãn{™Šc*XÃZ#-+ö
EH

}*]Å7
Í×V¯ò}*]ÐŠg}Z÷X@*ëÃZ#-+ö

EH
}*]Z[Ì7Í×V

™CìZzgZyÐ!*ÇŠg„}òqÝ™CìX
(Causality and Chance) 

_543ï EEGGZzgZ·t
�c*‚bÆ¤̈DÃŠg7)b~ÐZq-ZyºmZ˜q]Æ

jZáÐƒ@*ì�gzi%{ZEwÅi!*yÐZ|xgBb÷X�Å@*gõÆ
ãCŠ~)b~ÐZq-pŠUg~ZzgÑi)ÆŠgxymì�Z]Š}Zzh"

_543ï EEGGZzgZ·tÔÑi)ZzgqŠXÔƒe$Zzg°x ---- Æ!*)̄'×h+ŠØZgƒY@*ì
ƒe$z){z){X

ëƒgzi%{ÆŠ"ÐtY…÷ā6g~»ÈHìXZ#…
¼™äÅ¢zg]ƒCìÂëZN[7™MhXøg}0*kÃðŠzuZgZ37
ƒ@*X½~pZkÆt÷āZ+ßg]qw�¼:¼ƒäc*™äÅ¾èƒÔ
{mîg6,ËMÃ¹‡âyÐ0ÔZK̈ãi0+ÏZzg¿Ð**‡.ÞeÏZzgZy»ç
™äzZàXKã6g~Æ¦g~ƒZzgZ�ZiÆU÷áï÷XtZknÆ
Òy~Mì‰LL6g~ÆMÐutn™**Xóóc*Z,õzgzV~‰LL6g~Ë
‡âyÃt7™CXóó

---- �ÆjZáÐÑi)»_543ï EEGGÐ(,Z÷ZmìªAz¥w»m
ªZ#Ãð¿c*zZ§Zq-ºmËÃÀŠêìXVwÆîg6,Z¤/~Zq-]Æ
a‚÷È™ßVÂ~%YîVÇc*Z¤/~Šze&+zVÃM:~g¥/zVÂwZg]aZ
ƒÏXzzZzgËÆŠgxytmTÅ¤&Ñ®ZŠx@Z]ZzgiŠ!*]Ð
ƒCì‚b~%œ/~™ŠZgZŠZ™@*ìXZn',@qŠPÃ)áµzZ§¦gH
Y@*ì�„CÙ%ËzzÆz̧q5+k,ƒ@*ì‰øgZËßÐ̂™3™¤/**c*

™CìYèeöÆMÑ]÷á@Æy™Š{÷Zzg…t¢zgc*Šǵecāë
TÚ»_·™gì÷z{&+Z]pŠ¡]7Étz{¡]ì�øg}îC
§i»gÆ‚tÈVìX¢]~øgZ‚³»x¡]Æ!*g}~Zk
i!*y~ÎZÑ]™ä6,Œì�øg}0*kìZzgøg}0*k�fgZùñ�Š

C10 ÷ZyÆfg)Š/™Æë�Z[qÝ™äÅÃÒ™D÷Xóó
»-$äªCÙ~Š*Zzg|LL!*¯Z]óóÆŠgxyZq-**‡.Þ̂gŠ-Zg9~
Å¶X;,̂ÎvZkÐÌZq-ŠxMÐìXz{:ÜsLL¡]!*¯Z]óóÅ!*]
™@*ìÉz{Hìāë¡]ÆZk{ÃÌ7YyMhT»ëx@{™D
÷Yèëx@}Æ¿Ð„Zk~p»!*)̄0YD÷XZk§b
;,̂Îv‚³cz†ÅãKÃu}Ð„šŠ™äÅÃÒ™@*ìX$+¬
Ð¹Ð‚bŠZy�¦sÆZ²ZxÅ›g]ÐF,Šh+™Š,ÐÔ;,̂Îv
Æ‘:ìÑ]ÃšWZLZ0+gÈ`÷X¡Zkaāz{¡]Æ!*g}~

x'×ZYÐâŠ~‘:̀ÃZ(g™äÅ¢zg]ÃJw™ä6,gŸq7
÷X

!*]‚g~tìāºmuzŠÐ!*CÙgŠyÆ̧Z2**»g{U*"$ƒD
÷Xik,,�CÙ~Š*ÆbCÙ6,t!*]SîÑÍƒCì˜VZßwÙ|#Ô§Š
ZzguZz‰ÆZyZ`ÆZßw»x7™DX;,̂ÎvgŠyZzgìw6,4Æ̀
Ã»ŠÃq™@*ì®ZZk»Zk³6,)DZ%ìāik,,�CÙ~bCÙ»„ZK̈ã
‡ZŠgZu7™$ËX@*ët§ŠZk1~7ìT»ik,,�CÙ~R6,ë
x@{™D÷ÉtZkâ-kÁuJ-ŠªâÏZzg**ëwgŠyÆf6{Æ»

(Paradoxes of  Quantum §ŠìX**x.ŠLLÃZ#-+ö
EH

}*]ÅZ§óó
Ð¸q÷X;,̂Îv].1C§ŠZ]Æz�ŠÃt7™Y®Z Mechanics)

LLë7YyMhóóZzg!*¹Óx ---- z{‘:¦sÅ§sß^YäÃF,ßŠêì
ßZiâ]X

ëCk™D÷āÍc*ëÃð‘:YŠz¤/~»Ó÷áŠNgì÷XªŠxt
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x@}c*¿Æfg)6,3YYìXt:Üs‚bÅ@*gõÅzŸs#ì
É‚ÅZ’ZÐCÙZK̈yÅf6F,¹»Zq-ZëzÌìXZk§btzWF,çã
~„~F,¹»Zq©™@*ìÔaÆZ•ðãCŠ~(úZïÐá™»Ñ]Æ
].h+F,+_·J-X

_543ï EEGG»z�ŠÑ®ZŠx@Z]ÐU*"$ƒ@*ìXZkÅzzÐë:Üs‚b
Égzi%{i0+Ï~ÌZë7Í×V™äÆ‡.ÞƒD÷XCÙÃðY}ìāZ¤/

J-wZg]àðYñÂz{¸\~psƒY@*ìXZkÐë: 100C 0*ãÃ
Üseñ»”¯D÷ÉQZz[ÅãCŠÌ¸ìT6,Óx].h+
çÑ}»Z®gìXQÌ¼#Ẑzg‚bŠZyZ,÷�¤ÏÐZkgZñ»
ZÖg™D÷āt7¹YYā¸\0*ãÃ¤/x™äÐqÝƒCìXt

|āë"ÑgzZu]Æ!*g}~7Íð™Mh÷&+Z]pŠZk!*]»
o]ìā_543ï EEGG¡zZu]ÃÒy™ä»Zq-M‚y§i„7ìÉ6ā
e-e1ëHìŠgZÝ_543ï EEGGÅ§sg�qG%ZâÆpZmÅ°p™**Ì
**eìX}Z#ëë÷ā#VÚucìÂZkÐøg~%ZŠtƒCìā

ºmqÑ]~tZq-{mZ0+Zi~gŠ¿»ZÖg™}ÏªucqÅ°pt
ìāZ#ZÐCgzÝÆ‚tÑc*YñÂtic*Š{F,ucgzÝF™}ÏXZÏ
§bt|ā0*ã¤/x™ä6,¸\ZzgQZ™ä6,',s0Y@*ìZq-£g~

»ZÖgì�ZkâùÅÑiò (Qualitative Causal Relationship)
]4-öEEm
pçV»zìÔTÆ%ZÐ0*ã7ŒYYXw•5+k,Z	x6,ÑÍƒä
zZáw•ÆÀògc*MCZßwÌZÏ§bZyZ	x»Ñiò{ā÷XÆ%
tZ	xz{7ƒMh�z{÷XZknÅ"Z-$VBŠ~Y$Ë÷XtY+Æ
aā_543ï EEGGqzVÆÑiòpZmÆ‚BYVZzgùZâÝìqzVÃZµ

ZµZzgYæîg6,Y"»°7ìXqzVÃZ,6,´¢zg~ìÜz{÷ÔÜz{
ªqzV»‹túZïÆîg6,™**X ---- ‰ZzgÜz{w~Ñi˜ƒYNÏ

ºmzZu]ÃKÆaÓxF,z�;]»ç™**¢zg~7XŠg|t

!*zgc{ä~”»¤/Y**X@*ë�~qŠXËqÅ¡**�ãªìª
Z+ª�ZkÚÅÑiò¡]»z7ìXqŠXZ+qì�6g~Åzz
Ðz�Š7g‚rZzgTÆz̧q5+k,:ƒäÆZk**]Ì)z~¸XMØZq-
VwŠÙ÷X

Z¤/~»½Æ•}ÃghŠzVÂ¬xqÑ]~æ…ÅzzÐt�Ûl6,¤/
YñÇXtÑi)c*6g~ÅZq-VwìXpZ¤/ƒZÆZe7-MäzZáÑêÅ
zzÐ)áµîg6,»½ZhYñÂZÐZ·tŒYñÇX®Z6g~c*Ñi)Ë
‡âyÆ@*,ƒ@*ìTÅ‚bÅgzÐzŸs#Zzg7ÍðÅY$ËìXz{
q,�Ñi)Æ�z̧q5+k,ƒC÷ËZzg§bz̧q5+k,7ƒ$Ë‰XZkÆ
',@Z·µzZu]Ô**�ãzZu]z{÷�z̧q5+k,ƒÌMhZ̧zg7ÌXtË
Z,‡âyÆ@*,7ƒD&zZãîg6,ÒyHYnZzgtZK¡]ÆÒpÐ
Z,ƒD÷āZyÅ7Íð7ÅY$ËX

i0+Ï»Š/…!*zg™Z@*ìā6g~ZzgqŠXÔŠzâVz�Šgnp÷ZzgZCZC
™ŠZgZŠZ™D÷X‚bZzg�`Å@*gõÐÌ!*ÇZÏq»ZÖgƒ@*ìX
‚bÅ@*gõ»Üā¡]~©VF,KMÅˆlìXi0+ÏÅZ’Z~„ë
¢zg~Zzg)¢zg~ÔÑiòZzgqŠU*C~×™**JYD÷XZ¤/LøgZzZô
Z]ðßg]qwÐ7,@*ì�øg}DÅZkºmRÆjZáÐLL"
F,KMóó¥xƒCìÂˆÆŠ!*]ZÒtU*"$™D÷āZk~ÌZq-Z
âÎÅF,KMñ�Š¶ÔZq-ic*Š{÷ZZò!m�̄g~îg6,Š3ð7ŠêX

TŠ*~ëgT÷ZÐ[ãCŠzV6,KÅ[»_543ï EEGGÅŠgc*ÄÅ
¢zg]Ð(,Z÷ZmìXZq-gN*^�Š*ÃKÆ¿Ð¦/gg;ƒ@*ìå

ŒVJ-āzZ−+6,.yƒYD÷ZzgZÒZk»�Z[ ---- 7ØìLLYV?óó
7Š}0*DXx@}ZzgŠ"ÅãCŠ6,ëZk!*g}~Gz£‡ì™D÷ā
Ë1ÆzZµƒäÅHzzìXtÓxF,[™1úÅãCŠìXZßitGz2

ZyqzVÆ!*g}~7ÍÇVÃÀŠï÷�ZÌz̧q5+k,7ƒNXQZyÃ
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TÅúÒÏ‚b~ ---- ÃzƒY@*ìXZVgƒ,œ~Æ}é,~
EHäÅÔ¢zg]c*Ñi)Æ¦gÃÇ‡âyÆŠgZJ-àŠc*ŠHXZÐÓx
§ŠZ]Ð0*uZzg!*Ç‚Š{ìwHY@*åT~:ÂÃð"F,v�¶Zzg:
#³·îX

¡]Æ!*g}~tìwātMÃ¹¸Z2Æ�»x™Cì!*Çsì
1Zk!*g}~¡ÒyŠ}Šb**»°ìX¢zg~Z%tìā̂k§jÐt
KÅÃÒÅYñā¡]Æ̧Z2Šg|ù»x™D÷X}é§i„
ä¡]Æ!*g}~$¨45é GGGES”†iZztó{Ã�ÛzrŠc*�Zkz‰ÜÅ‚³F,¹Å
ÇR»@åXZk§i„»ƒÐ÷á0+Zg»g**)¯ò}*]¶�×‚Š{
úZïÐzZôgBbìÔAz¥wÔ&Zq-̂kŸ»Šzu}Ÿ6,‚Š{Ûzã¿
ìwHY@*å‰CgÔÂZiyÔSÔ§ŠÔŠdÔŠ!***z){XtŠgc*©Z¤/pZë‰
1¡]Æë{§i;ñ»gÆ!*g}~9¦g‡ì™äÆazZãîg6,
**»°‰Xˆ~!*ÇßY~ƒäzZàŠgc*©Ô{mîg6,eZgzyÆZz[
ÆÔ̂‚³bCÙÆ!*g}~Z§i„ZCä~çzyU*"$ƒNTÅ
**xCâŠ}Æic*Š{EZgZzg**iuúZïÃKÆa¢zg]¶X

EHÅ¯ò}*]~w•Ã‚Š{ìwHY@*ìXZ¤/…DƒāZq-
ŠØ‰x~Ëw•5+k,Ÿ6,ÃyÃ́Z¸'¿™g„÷Âë(,~¡
Æ‚Bt7Íð™Mh÷āz{w~HgztZCñÇXtq…}é
ƒe$Å§sáYCìT»ƒÐúc*VF,)yÑökåz{ZVgz,œ~»
Zq-�ÛZúgc*èŠZyåT»Ãt»Ñ]ZèZ<Ø!*<mú4,xÆÃt,z
ŠgÐ¹xËìX

LLZk**]6,‘:p}óó~Ñökqì:
LLZq-Z(Šâr�Zq-ŠØ‰x~¡]ÃÃu™äzZàÓx̧ÂVZzg

Zk~ñ�ŠÓxZ	xÅ!*b7ixVÃY}ƒÔZzgZ¤/tŠârZÚ(,ZƒāÓx
Z°ZŠzÑg»‹t™nÂtZk‡.ÞƒÇāxÐxZ	xZzg¯Ð¯ZVÅ

e„7XTnÅîƒe$»¦gÑökä7HåZk»�Z[3ÅiZä
IZiz‰Ü„Š}Šc*å:

LLVwÆîg6,Z¤/¿6,ÐZq-ß¤/™ËgZêÃhu™ŠêìÂtZL
Z+Ñà§i»gÆ��Z[Š,ÐāZkßÃ5ŠHåāz{¤/™gZêÃhu™
Š}YèZ¤/ZÐ}.ZÅ%èÐgZê6,:¤/**ƒ@*ÂZ,¹‚g}úZï)Yè
ZÒ¹ÐúZïZq-„z‰Ü~ŠƒYD÷(¾§bZ·CZNƒYD?
÷áh+M\t�Z[Š,āLLƒZ^g„¶ZzgZkMŠòÃZk§bÐ*g**„å®Zt
z̧·ƒZXóópz{�Z[Š,Ð:LLZkz‰ÜƒZYV^g„¶?ZzgZkz‰Üz{MŠò
z;VÐYV*gg;å?Z¤/M\Qt�Z[Šï÷āLLƒZZka^g„¶Yè
À«g|ìåZzgZkÐ¬ñÌ6,jyåZzgz{¿ZLZq-Šz„ÐYÅ
¾nÐZkÅŠú]6,ZkgZ5ÐYg;åXóóz{Q�Z[Š,ÐYèZyÆ
ÎZÑ]ÅÃðu7ì:LL«g|ìYVåZzgz{¿Zkz‰ÜYVšc*ŠHå?óó

LLZzgZk§bz{Zq-zzÐŠzu~zzJ-M\»¬Ü̂™Dg÷Ð©ā
M\lÙZÐg[ÅgŸt™BÐªÑdÅC{Ç{ZzgQZ#z{ZK̈ãŸ
ŠÙ÷ÂªZyƒYD÷ZzgZkŠg®ÅzzY+Ð‡ÜƒäÅ¯6,ZkË
6,í÷ātÃð}é®7ìÉÃðâ¯tZ[]®ìZzgZkÅyZk
§jÐƒðìāZq-zŠzu}{Ãêzb7™@*ZzgQƒ@*-Vìā�Ãð
7Z]ÅÇz�;]ÅÃÅÃÒ™@*ìZzgZq-¬ÝÅ§b¡]~ñ�ŠZâ
ÃKÅÃÒ™@*ì:āZ¢VÅ§bZ7ª]Ð–ìZÐ$+�Zzg**0*g‚
ìwHY@*ìZzgZk»Z´y™äzZáz{ßvƒD÷�ßÍVÅÃ~¡]
Zzg}.ZÅÂ±™äzZáƒD÷XtßvY…÷āZ¤/Zq-!*g˜ªÃ»™Šc*
ŠHÂz{ª]YCgìÏ�Zy»zZufg=Z+ÑwZzgZyÆºÃ',ŒÛZggpp»

C11 zZufg=ìXóó

(Mechanism) }4,x
¡]ÐÓxZ·tc*ZkyÃ»™äÅÃÒ»Ñiò³tƒ@*ìāøgZ`
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Ð©àîg6,ÌÁc*ic*Š{7Ôc*Zk‚wZq-ºm«gÆYwÃZq-ßÅí
ä!*gMzgHåŠzu~ä7ZzgŠg|Zq-{míäZq-{mz‰Ü6,!*gMzg
HåÔc*M0+SÆizgÐ“ƒñZq-É‡œ~ÆÕ@äíïá÷
Šzu}ä7Ôc*ëgZ]=Zq-̧äðegW»N*&Wc*0*õW7Zzg

tz{Óx›ë÷�Az¥wÅZq-Z+ZTÞ ---- ŠZN+ñ6,:ā!*N�Ö6,
ŸÈ~Æfg)aZƒD÷Zzg�Z+**‡.Þ“¡]zZáÑi)»³
÷āZk}½gÅ‚|#ÔTÐÂxFðƒZìÔ¬„ÐZk§b¥
¶ātzZu]ZÏ§bz̧q5+k,ƒäȨ̈Zzg§b7X

ZknÆÑi)Æ‚Bë¡]ÆèI¦gÐ�]70*MhXeì
MúíZzg»ß+Å§b}.Z»ZiàêŠg}ÔF,ÃVÅ§bë}c*Ñi)
}Ô‚bÆatƒZq-',Z',ìXP™{!*ÑßgÂV~ÐË»Ì

z�;]Å±~Æfg)uZr0***e7X®ZëZq-Ãâ3c*Šzu}ÃÔ**x.Š
Ñi){àpàZ˜b„gSìZzgZkÆ‚B‚BZ·tÌz„gLì�¬

C13 åXóó
Ñök»ìwåāZ¤/z{»Ñ]ÅÓxqzVÅz�;]»uZrÎáÂ

Z·‡]Ð¬�]ï$ËìXZq-E²áJ-„CÙt4åāÓx»Ñ]Æ
úZïÃË×‚Š{)zZ]J-özŠHYYìX¯ò}éÃØÅ¶Š~Ð
Zq-tìāz{�Ûn™CìāºmZ	xÅw»]6,ÃðÛzãúZïZW,Z0+Zi7
ƒDX²|~CÙŸÃŠzuZŸ³™@*ìZzgZW,Z0+Ziƒ@*ìXËÌqÃ
!*ÇeÏ~7Y™YYX

ZkŠzg~ÑökÆŠú}**ëwZzguÐIziŠ3ðŠï÷XpZ,
uÐIziŠú}…‚bÅ@*gõÆCÙ%³6,X÷˜VCÙ±¢¢gBb
ìāZkäLLîCðóóÃ0*1ìZzgt!*ÇßÌ7ìXCÙ±ÆìÑ]
zZ¢š5é GGSZLÇÅîCðƒD÷XpZ#ëZ,Šú}™gìƒD÷Â
ŠgZÝëÈgìƒD÷āLLñ�Š}&6VZzgDÆ‚Bë¡]ÃZku

w»]ÆaZq-„ÃgñÑzä™n:Z,ŠârÆa¼Ì)D7ƒÇZzg
C12 âèÅ§bwÌøg~ÃzVÆ‚tñ�ŠƒÇXóó

ZÞ,œ~Å¢]Ã�}é§i»gZVgz,œ~ÐzgP~5Zk
ÐZq-ÂÀgìXA$Ñi)ZzgZ·tÃZq-Šzu}Æ#³ZzgYæ¦gH
Y@*åXZq-qc*¿c*ÂÑiòåc*Z·µpz{àz‰ÜŠzâV7åXZxä
LL¡]Å].1]óó~Zk§i»g»÷Zð~‹tHZzgZk~zŸs#Åā
ÑökÅ}éƒe$Ñiòîg6,¡]Æ!*g}~ß5:Zzg¼k,6,46,FF¦gÅ
§sáYCì:

LLZzgQtZ´yHY@*ìā‚bÅzZuŠpÑi)ìZzgqŠU*CZkÆ
a)́ìXŠzu}/V~Ô&‡âyÆ�Ñc*YYìÔª&ë
Y…÷ÔŠNìZzg&‡âyÆ�7Ñc*YYª&ë7Y…)
´ìZzgÃZ0+ZiHYYìXZk§bÓx‚b»{ØƒY@*ìYèZk»
·Z7„tìāZyqzVÆ!*g}~ï™}Îë7Y…XZk»
Ètìā&ëÀò̧Z2Æ�ÑMh÷z{Ñi)ìZzg&7ÑMhz{
qŠU*CìXÃðÌŠNYìātZÏ¼Å‚bì�ËqÅZ¤/zŸs#™$Ë
ìÂZÐ¡~9ìZzgZ¤/7™$ËÂZÐ¡]ÐâzgZz�;]6,úw™Cì
Zzg˜VJ-&+Z]pŠZkq»mìZkÆatçnåîg6,)́ìā

~**‡.ÞzŸs#ÆaZ·tÅZ˜bZEw™@*ƒVc*}.ZÅXŠzâV»|x
Zq-„ìª~7Y}Zkat‚bÆa)́ìX˜V£/mÅ
¶ƒz;VMyZ™̄**aƒY@*ìXóó

ZxZkZ%Å§sÂzKzw™Z@*ìāZknÅ}éƒe$Ñi)ÃñW,îg
6,Z·tÅR6,áMCìXZ¤/Zq-©àzZ§ÌZÌZzg¢zg]~æ…A
MÃ¹ìÂÓxãCŠ~̧Z2²~ÅZÏR6,MYD÷X

LLZk¦gÆ_.¡]~Üs‚Š{Zzg',Z{gZ„Ñi)»ÓfìXª
Zq-{mæÅ̂~0*õŠZä÷egc*b7Ôc*Zq-ÈÅŠx0*õZõìZzgZk
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e¯n%£g~ÒpÐ6Zò!úZïÆÂâ]Ã÷áïH�ZkÂxÐ!*CÙ
C14 óó c*Šv¥V6,z�Šgnp÷X

HZk»tÈìā7Íð**eì?‡7XZ#ëÈztÐZq-
{m£x»¶K:fe÷ÂZÐZŠ~Íà!*ÇZÏ(7ÑÏTÅEHÆ̧Z2
7Íð™D÷X@*ëZ¤/¹ÏÍ1V`ðYNÂz{Zk£xÆZgŠ¤/ŠZq-
gLÐŠZ],}~'ÏTÅ7ÍðÅ¶̂XZk§bZkã!VÅ
uzŠÆZ0+gÔ�åñ�ŠgS÷Ô¹Šg\oÆ‚B7Í×V™**eìXZk
K~Z¤/ëÑözŠŠg\oÆpZ;V÷ÂZ,"ÑgúZï‚tMNÐ�Ë6,

ÍàZzgÈztÅ‚|#~Úc*"F,v�ÔŠgzwZg]~ ---- ZW,Z0+ZiƒD÷
©àpÔŠ!*îÔ&ÔƒZÅØ,ZzgŒVJ-āZyÓxúZïÅ‚ÓCw»]ÌX

ËuJ-Z,Z0+Zi}Ð»x¢8Ì¢zg~ì�ZyÑözŠúZï»Zq©:
™@*ƒ�Zq-ŠØ‰ËÅ»ïŠg\oÆ‚B7Íð™äÆa¢zg~÷X
ZkÆa|ÐZ~.”{Šh+Å¢zg]ì6āEHÅ}*]~ìX
@*ë‚bŠx”xMÐ(,_ƒñZ,Šg„¸Z2Šgc*Ä™Cì�…
¡]ÆúZïÆ!*g}~ic*Š{÷ZD«™D÷Zzgic*Š{Šg„7Í×V
™äÅ&¢AÚ÷XEHZzgÑökÅ6,Zã}éƒe$ÃF,u™ä»
Èt7ā_543ï EEGGÃF,u™Šc*YñÉic*Š{÷Zð~Y™Š¬Yñā_543ï EEGG

ŠgZÝ¾§b»x™CìX
EHÅ‚bÅŠ-Zg~«ŠgZh,ZÞ,œ~ÅŠzu~Š;ð~7,**
ÑzqƒNÔ{mîg6,eZgzyÆÃtZg»Zzg1Ë.çHE}Æw•ÆwwÇ

úZïÅÑgc*CÂ±Æ!*)̄X¢]ŠZâVäuVZzg (Thermodynamics)

âO]‰MZ¯gZCÂñVÃÑgc*C§hVÐÒy™äÆ�GX@*ëZy
Z°ZŠzÑgÃZ+ßg]ZjZw~çzy¦gHY@*å˜Viz�;]Å¯6,ËÂx
ÅS:]Æ!*g}~-¥â]»”w**eå)VwÆîg6,z‰ÜÆ
ËŠØ‰x~Ë’ÆÓxfgZ]Å7icZzggëg(XZÞ,œ~~

J-K~„»x[ƒñ÷Xóó®ZtŠúòß7ƒÇātC×Vz‰ÜÆZk
x~îC×V÷YèZ+Šzu~C×Vñ�Š7÷ÎëãCŠ¯ÃX

(The 19th Century) ZÞ,œ~
EHÅ¯ò}*]ZLŠzg~‚³Z±gÐF,¹ÅZq-i',Š„7

gÄÅúÒ{¶XEHÆ̧Z2w•Å$+zª!*gq-|Æ‚BlZgÐ0
Z+7Í×VeƒNX»ik,x@{1Æ‚B»©îg6,Y,̂{1YYåX
@*ëZÏ!*gq-|Æ!*)̄6)bäÀ1Z#ÑökZzgŠzuzVä
Z7)¸Z2w•(7g~»Ñ]6,ÑÍ™äÅÃÒÅXÑökÃ¢åāEH
Æ̧Z2´ZzgMÃ¹îg6,Šg„¸XtŠzÒpÐ)Šg„åXZzwÔEHÆ
¸Z2ÃZ,Z0+ZizVÆîg6,7Š¬ŠH�ºmqÑ]~**ÇƒMh¸XŠzxÔ
ÑökäZkZkyÃæÃ7g3āZqÑ]~ÔZ,‡V~X»ZÌ
¢]~_·7HŠHÔƒYìZy̧Z2~F,ç™**7,}c*Zy~ZŸ†™**
7,}XÑökÅ}éƒe$t�Ûn™C¶āz‰ÜÆËÌx~Z¤/7icZzg
gëgzV»DƒYñÂåÆaÓx»Ñ]ÆwÆgs**]»çeƒ
YñÇXZkÃtÆ�ÓxF,ZâÆpzg]àqÃlZg~¸Z2ÅZq-Ç
®ZŠÆik,4Ñc*YYåXÅãCŠPoZ]ƒDX

¯ò}*]»ZÖgT§bEHÆ̧Z2w•äHZkÆ�z{
‚Š{Az¥w)zzZzg:L(ÐmgBb‰VwÆîg6,Zq-ŸÆŠzu}
Ÿ6,¿ÃŠzu}ÓxúZïÐZµ™ÆŠ9X@*ëÔnt**eìYèÃðÌ
}éÂxåîgÐËc*e{7ƒ@*XÛzãZW,Z]Dîg6,mÆzyIzy
™ŠZgÃ»™Šï÷XZ¤/ÂxÃ!*ÇZµ™ÌŠc*YñÂ‚ÓCR6,ƒäzZà
w»]ñZ0+Zi~™,Ï´z{Zi,ZkÐÌ÷~R6,ªÃZ#-+ö

EH
}*]ÅR6,

ÌñZ0+Zi~ƒÏX6ā1ëû{™@*ì:LLZk§b»ÃðÌÇzyIzy
Zò!m6,‡ìÂxøg}D~7�Zßàîg6,ÑözŠŠg\oÆ‚B7ÍðÃ
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ƒZzgZ·tÆm»çHYnÔ@*ātŠ3c*Ynā¾§bgKgK„CÙ
©àlZg~p´Vkq-£g~êùV~psƒYC÷X
1ëäÃZ#-+ö

EH
}*]6,Zz!ÃU*ãZzgÀzbzÆmÃ6Z0+Zi~ŠÚ

Å?m,7ÅX
LLZyî]~t!*ÇzZãƒŠHāq-JÂxÌãCŠ~îg6,)}é
p!»qïƒ@*ìÔZk̂~āZkÆ¤/Šz7ÃÌLL)„”{ÀóóÆîg6,'
7,@*ìÔT~z{¯ò‹t**ÇZÅ™)ÿ7gLTÆZ0+gÂxÃ¤/Šz7ÐZµ
¦gHY@*ìª¤/Šz7ÃÛzãÑgHY@*ìXóó

ZbZC!*bmLL¬îg6,ÀÅqª6,«ìÔZkîgāZÐ¡ZbZÆ
pZmÅßg]~Òy7HYYXŠg|ZbZZkîg±÷ātÄÀÐÀ_

C16 ƒZCkƒ@*ìXóó
lZgÅ£g~p~»].1C‡âyZkìw»ZÖgìāâŠ{Z¥V6,
Zgz-V»qïƒ@*ìXZk§bZq-R‚ÓCìTÆ̧Z2»_·ic*Š{
F,6~HY@*ìp¼_·¢]~ÌHY@*ìÔZq-Ri0+{âŠ{Åì
T»_·§»]™CìÔik,,�CÙ~RT»_·ÃZ#-+ö

EH
}*]™CìZzg

Zq-RãCŠ~fgZ]ÐÌ÷~ìT6,fgZC¢]M`Àï™g„ìXZy
¥V~ÐCÙZq-Ff~‡V6,ŒìX

t!*]U*"$ƒ_ìāCÙR6,âŠ}Æ§i¿6,ÑÍƒäzZá̧Z2Zq-
Ð÷XuVÆÃtw•ät!*]ZÞ,œ~~„zZã™Š~¶XZ¤/ë
’»Zq-e/B�FZg[‚Ó]6,ŒƒÇZzg�"F,v�ÐZgZ2V6,
w•™DƒñM:~xîg6,”ZgìƒVÐÔªCÙìāZy~ÐCÙ
‚ãÅw»]»ÇÇç**eìXƒÐ¬Âtgc*MCãCŠzV6,„
{g`ZiZkyìX@*ëZ¤/gZ{~qbgc*MC)bÃi™Ì1YñÂiîg6,
CÙ‚ãÅZ’Zð7icZzggëgÅeö**eì�Zn0Šg„7ÍðÆ
a¢zg~ìX‚ãÅZ’Zðw•ÆiZzb~©àÏp~ÌZkÆgcÃ

Ñgc*]ÃF,¹BÔ¬/Z*]ZzgẐiZV¢]~ÔVwÆîg6,uVÅ¹g~
~˜V‚Ó]Åw•~"‡°ÏÌìZzg‡.ÞïƒäÅ{¤ÌX
Zq-§sZÐZŠ~‚Ó]Åw•!*ÇZ·µZzg"F,KMŠ3ðŠîìXŠzu~
§s‚Ó]Åz{¹(,~lZgTÐ’µìºmwÇ¸Z2Æ�»x
™CìXZk§ŠÅzŸs#ùÅYñ?Z¤/ZÐZŠ~‚Ó]Åw•"‡°{Zzg
**‡.Þ7ÍðìÂ$¨45é GGGES’»gztÌ**‡.Þ7ÍðƒÇ?1Z(CÙ¦/7ìX

ZkZ»ilZgÅ£g~p~»‡ây½™@*ìX¹Ð‚Ó]Å
„CÙ"‡°{w•ÐZq-F,KMZzg!*‡°ÏÀgì&‚³‡âyÆfg)
ÒyHYYìXZ_OgÐÄ¼g~M@*ìXMiZŠ~ZzgƒÔZ_OgZzgÄÔ"‡°{
Zzg³ÆŠgxy�].1Cmìz{ZÞ,œ~Å‚bÆaÈÂ[Å
§bå�"‡°{bCÙÆaÙ¸Z2)Ñgc*](Ã¯ò}*]Å{I
)zZ]Ð!*ÇZµ¦g™C¶X

¯Ò5ëGqì:LLÃðÌâùc*’ZkŠgMZ²ZŠZÐZŠ~ZbZ6,ŒƒC
ìāZ7ÑözŠ¦gHYYìXZ¤/CÙbzMiZŠZ:w•™}ÂâùÑözŠ

»qïÔZzg (Degrees of Freedom) Zk**]»qïƒÇÔÑözŠMiZŠ~ÆŠgY]
w•ÃªCÙ™äzZà)zZ]»ÑözŠoZ]Ð‚—7,}ÇXpCÙfg{MiZŠZ:

ZkÅw•»Z®g¹uJ-ZLätfgZ]Åw•6,ƒ@* ---- w•7™@*
C15 Zzg7V·îÅßg]~LLw•ÅMiZŠ~óó¹özŠƒCìXóó ----ì

¯ò}*]Zq-E²áJ-.e$p!Ð»x™Cg„ZzgZkäZë
"5»45Àö
GGEGF,¹Ãe¯c*Xñ�Š{Šzg~ÌZkÆ"C{ZEÑ]÷X@*ë!*ÆHyt
!*]‚tMðā‰ˆZ,÷X~t§i»gMæU*"$7ƒYXt
)¸Z2(ZKMy~uÃV`¸X¯ò}*]ÅÎ„Ð±Åƒðx
Š*¡]Æ¡¼{ÅzŸs#™C¶X¡¼{ÅX¡]~…Äz‚
ÃM@*ì1Zk~$+�ÌŠ3ðŠîìXÄZzgÂZiyÆ‚B‚B#³‚
~¿cZë?̧'Ìñ�Š÷XZ[…].1]Å§sg�q™**7,@*ì@*ā
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(Is Prediction Possible?) H7Íðeì?
Z#ëËnÃƒZ~ZYs÷ÂLLŠc*‚óóMäÆ�k�k‚

Zk**]ƒD÷Xt|~Zq-)¥1ìTÅ7Íð7ÅY
$ËX)',−E+™{XZ#öƒZ~x̃g;ƒ@*ìÂz{:LLŠóóƒ@*ì

t9÷āz{LLŠóóÌìZzgLL‚óó ---- ZzgZ[].h+¢]Ì ---- :LL‚óó].1]
ÌX(YèÜsŠzÂ}ò',MæƒMh÷ZkaZk~Z·tÃ¿Š4ìX
Z#®ZŠ¹ic*Š{ƒÂßg�w$+wYCìX�ñ{âVÆâ´ÔX»

Z®gLLZ·tÆöóó6,ƒ@*ìÔY…÷ā#c*ŠzCÙZ#MäÆZk**]ZÏŠg
÷TŠgËÌŠzu}°ŠÆÔ®Zz{Zq-ZY{™Zzg‡.Þ7Íðo«¾Mh
÷XZ›g÷µVÆ!*g}~Ìt!*]Šg„ìāz{9Z0+ZizVÆ!*)̄
¹‚…¯C÷XMy~‹Ø~iîg6,tZ0+Zi}DƒD÷Z¤/pZÐZŠ~
ÇƒVÅëÆ!*g}~7Íð7ÅY$ËX

LL(,}eä6,Z·µzZu]óó»Z:t¢CÔ6ðÔ§»CZzg�YbCÙ6,
HYYìXZy~”VÅ½Ðá™1~~**»g{6,izVÅÑbJ-÷áï
ìXZk**]Æ̧Z2ÅZq-D@*gõìXâè~tZ‡V~ZEw

¶K:!*i~ÅŠg\o»Ãt)7Z‚yÔÑök( Ô ƒDgì÷Ô‰ÃtZÝo)¨_(
ZzgƒÐ(,|™Ñgc*]~}(,}�zV»‡âyZkÀòZßwÅ¤&™@*
ìāZ·¹úZïÅ¹(,~®ZŠ»ù¦ZW,ÔZÏnÆúZïÆZq-(,}6Æ
aÔZ,}òaZ™}Ç�Z·tÐÁz÷!*ÑF,ƒVÐXZkìw»ZÖg',âZà

Y~7Z‚VäÀò 1837 Y~HåTÆÃtÅãCŠ6, 1713ä(Bernoulli)

Y~ZÐî^Š~X 1867ä (Chebyshev) ZßwzäGZzg74-ö FGE˜
;,̂Îvä¡ZÚHā(,}eä6,Z·¹zZu]Ågc*M]Ãik,,�CÙ~
fgZ]Åw»]6,ÑÍ™Šc*ZzgZk§b"‡°ÏÆK6,̄gU‡10*1ŠHX

LLÃZ#-+ö
EH

}*]äz{!*gq-ÎZzgª]Z0̧Z2Šgc*ÄG�Zk**]»

ps™Š}Ï�ZŒ£Šx~ic*Š{(,~p~»!*)̄0YñÏtŸZ,„
Yg~gìÇZzgËÌZÐZŠ~‚ãÅw»]Æ!*g}~7Íð~¹(,~

!V»!*)̄¶ÇX
6,ZEw™,Â�ÛnHYY (Macro scopic) Z¤/ëZÏnÆŠÑbÃ¬xR

ìāZyÆ!*g}~7Íð**eƒÏXpZ(7ìÔ(,}eä6,uV
Æ§i¿ÅŠg\oÆ‚B7ÍðÅY$ËìXTÅ§s1ëZ÷ág{™@*ì:

tzZãìāëZq-Z+¬xRÆ!*g}~W™ä~hO+$÷�
LL×pŠUgpçVóóÅâ´ìÔ×pŠUgm!*bÔÆÂxÆ»27g}

™CìZzgñW,Z0+Zi~¬xZò!̧Z2Åú™CìXVwÆîg6,Z¤/ë0*ã
ÃBÂ',Z{gZ„Š"ÐëY…÷ā(,}eä6,tZLºmZ0+Zi~
âùÆîg6,¿™@*ìXZkÐøg~%ZŠìātZyÀòpçV»ZÖg™@*ì�
ëâù6Ð™[™D÷X}tcìÔqzVÃ5™@*ìÔZq-{mwÃ
',ŒÛZggppÅÃÒ™@*ìz){z){XZ#tÃuƒ@*ìÂâùÅw•Ð0
ãCŠ~)zZ]Æ»çVÃ7gZ™@*ì�Üs(,}eäÆpZmÆaºm
÷‰wZg]ÔÑÄÔ·îÅgëgz){X

®ZZ¤/ë0*ãÅ(,~lZgÆpZmÃKÅpZégnp÷ÂZÐ‚Ó]Å
Zq-¹(,~lZg¦g7™,ÐÉZq-Z+qìw™,Ð�¬xR6,z�Š
gBbìZzgZkRÐºm̧Z2Æ@*,ìX

Zk»tÈ7ìā‚ÓCú»0*ãÆ§i¿ÐÃðm7XZk
Æ',@Ô‚Ó]»!*bmZk»ç™@*ìāMc*tqâùìÔ̂kìc*ggZ]
Å̂~ìXp6ā1ëä¹ìZq-,pŠUg~ñ�ŠìÔªâŠ{Z
¥V6,Z§i¿»bCÙ{™@*ìXLL¬x§i¿ÅºmqpV~Zq-{m
ÂZiy0*c*Y@*ìXZÐZŠ~‚Ó]Æ¿ZzgZyÛzãñZ0+Zi-VÐsÃÔ�
Âx6,ZW,Z0+Ziƒ$Ë÷Ôtq—Áz÷pŠUg§jÐpŠÃ',ŒÛZggppÅÃÒ
™C÷Xóó
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Ši”÷XZ+ßg]~z�;]Å®ZŠ½~sV~ÑözŠƒCìXÐZÏ
zzÅ¯6,Z(zZ§¬îg6,**‡.Þ7Íðƒ@*ìXtD7ÉqŠU*CìYèt
z̧q5+k,ƒÌYåZzg7ÌƒYåXÑökÆÃtÆ',@Z,zZu]»
çZã"ÑgpŠUgúZï™D÷āZy»ç7HYYX
@*ëZ#ëZ,qŠU*]Å¹(,~®ZŠ»Y,̂{fe÷Â¦k,Zz!îg6,
psƒYCìX…Z,!*‡°{gs**]ÃMD÷ZzgZ,̧Z2Æfg)Zy
»ÇÇˆ[Îc*YYìZzg7ÍðÅY$ËìÎÑgc*C¸Z2¹Y@*
ìX

ëZÐZŠ~qŠPÅ7Íð7™MhëZq-§²āÆZ0+gà~ƒä
zZáqŠU*]Æ!*g}~Šg\oÆ‚B7Íð™Mh÷XÜs7̧Éë
Z,ZßwZzgŸÆÑÍ™Mh÷�qŠNVÅ®ZŠ6,',Z{gZ„ZW,Z0+ZiƒVX®Z
Z,‡âyñ�Š÷XÆ@*,Z·tzZµƒ@*ìZzgtZã„¢zg~¸Z2÷

TŠg&+Z]pŠ”Æ̧Z2X_543ï EEGGZzgZ·tÆŠgxyÇm6,¬ä»x
HTäzZãHāÑi)c*ƒZCZÖgZ·tÆfg)™@*ìXZkÅZq-÷{

äzŸs#Å (Oparin) Vw&+Z]pŠi0+Ï»M¸iìXgzÏ‚bŠZyZz0*g+
ìā¾§b™{ZgnÅZ’Zðë{ßg]qw~‚Ó]ÅZ·µw»]»gsy
ic*Š{Ðic*Š{ë{‚Ó]ÅúÅ§sƒZƒÇT~CÙ§bÅZ·µF,ZI
÷áïƒVÏXZq-{m£x6,tÑ®ZŠqŠU*CF,ZIZq-£g~–D»!*)̄k�
÷Ôªi0+{âŠ}Æ¼g»XZk£x6,t¿¡Z·µ7g{YñÇXi0+{âŠ{
ºm̧Z2Æ_.Zg»0***Ñzq™Š}ÇZzg$+rƒðßg]qwÃF™}
ÇX‚b~ƒZzgZ·tÆŠgxymÅYyÎe-e1ëäÅì:

LLQëZ·tÆZë™ŠZg6,ÃeZs÷XZ¤/ZÐ»°z‰ÜŠc*YñÂt:
ÜsZZlxÅF,ZIÃe¯@*ìÉDÌ¯@*ìXËZ+F,I»z�Š
~M**!*ÆHyDƒY@*ìTÆ!*)̄Zy<úZïw•~MYD÷c*F,¹Å
Z+gZ÷ÁYC÷�ÂxÃZ·µZ@*gmJîÐôp™Šî÷X®ZZ·tÆ

Zq©™D¸XZ,„Z°ZŠÆfg)‚bZLãCŠ~°xçÅ{ò6,‡10*C
ìXZ4fgZùÐ‚b.e$̀Z]Ð7Í×V™CìXZ¤/pZ[t.e$
7ZÅ,çEZYÐZK$zg~»Z‹Zs™Dƒñ9ìāz{ZÐZŠ~Z¼zyÔ
¯Iyc*Šzu~ãCŠ~qzVÆÇÇ§i¿Æ!*g}~7Íð™äÐ
‡ÜìÔ@*ëZ[ÌtM\Ã.e$ZOŠÆ‚BC$ËìāZyÅ¹(,~®ZŠ

C18 Dîg6,H§i¿Z(g™}ÏXóó
„CÙÃMäzZà"‡°ÏÐZq-F,KMÀgìXtZknÅF,KMc*
7æ{̧Z2Åˆl„ì�‚bÅÓx@*gõÅãCŠìX"—Z¤/ëtây
Bāƒ¼Z·µìÔ_543ï EEGG»Ãðz�Š7Zzgtāë¼Ì7YyMhYè
øg}DÅczèuzŠ³÷ÔÂtƒ¼z‰ÜŸù™äÆáZŠsƒÇXpl

¬Ð‚bÅÓx@*gõZkZ%»io]�ÛZë™CìāZ,ps!*Ç"ãCŠ
÷X‚³x@Z]ÅZÒe$~°xç£˜ZkŠgÁìāi£œÆa
ZÐÃZ0+ZiHYYìXgzi%{czŸ]ÅR6,ZßwÑŒ!*Ç"»gU*"$ƒ@*
ìX®ZZkÐÀò‘:}òZ~.™äÅÓxÃlZzgZÐÀòîg6,DZzg
‚b6,;™**ÎZñ"ZZãÆ¼7ìXik,,�CÙ~R6,Ìt7¹Y
Yāëî7Í×V7™MhXZkÆ',@ÃZ#-+ö

EH
}*]ÇÇ7Í×V

™CìXZÐZŠ~fgZ]Æûz̧qÆ!*g}~¹ic*Š{¢Æ‚B¼I
**eìX&ZkÒpÐZ·µ¹YYìXQÌMy»g"‡°ÏÐÄZzg
F,KM»¼gƒ@*ìX

qŠXZzgZ·tz){Z,bCÙ÷XÅ°p¡ik,_·czM]Æ¥x
”{pZmÆjZáÐ7ƒ$ËX@*ëZk»tÈ7āZ7Œ7YYX

Zq-»gqŠPÅXZ·µzZu]ÅZq- ---- MØëZq-Z·µzZ§ÅVwfe÷
ÑpÐ„®ZŠZq-ZÐZŠ~qŠP»ç™Cì:Z¤/egZÇgyÐZq-4ˆgzZ:
ƒ@*ÔZ¤/z{Zq-xÆaZCu:ƒ@*ÔZ¤/ZkÅgëgŠké°‚ÐÁƒCÔZ¤/
1hSúg]vuÆÐŠgxy9~:ƒYCz){z){XëƒäZ+!*'F
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g‡IZ:ZzgZW~eZ%zZÑŠ3ðŠêìYè„CÙZkÐt%ZŠŠ3ðŠî
ìā�¼Ìz�Šg‚rìz{[ìZkaOìX@*ë¬»tÈ7å
6āZxzZã™@*ìX

LL¬Æ4,Šq-|ËÌîgZ+p!7ì�ËÌçA~eì
z{�Yƒc*(ÏÓxF,ßgÂV~ZzgÓxz‰Ü‡.ÞÂ}ƒXçnZkÆ',@

Y~ 1789 ìXgzðgÄÇ¶pZkÃik,™äzZàgzðZ'.5é GF],ÌÇ¶X
�ÛZú!*Š÷á>ØZkŠg)Çƒ_¶ªZâ)ÑiòÔZâ)ëwƒ_¶ā
ZÐZz[xÆ;ðVn{ƒ**„åÔT»¬Z•ð�lz_."Ðf™™@*
ìX®ZZkßg]~÷:)Ç¶ZzgZz[ÇåZzgZk§bMÐ™̂
z{ƒ¼�Çå)ÇƒY@*ìÔÑi)Ð¬g~ƒY@*ìZLz�Š»hZzg
ëqÅŠêìZzgYy¢|Å(Zq-5âñßŠ|z�Š~MCìZzg
ëqÔZ¤/6,Zã~¼f;-$ñ�ŠìÂz{%].z4Æ6,Zðîg6,ZzgZ¤/z{Zk
Ñi)Å'×ZØ™CìÂ¸]Æfg)ñ]ÐhgƒYCìXZk§b¬

&+Z]pŠ¬Å].1]Æfg)ZK¡~psƒY@* (Proposition) »tM
ìXZK̈ã@*gõÆZ0+gz{ƒ¼�Çìz‰ÜÆ‚B‚B)ëwƒY@*ì

ìÔ)ëq¬„Ð (Irrational) Zkaz{ZK2wÆjZáÐ)ëw
ZÐŠZ¼ZgGƒCìZzgf‚ZK̈ã~z{ƒ¼�ëwìZkÆlg~Ç
àC–ìeìñ�Š{ªCÙ~|Ðz{H„„ŠYV:ƒX¬Å§i„Æ
ÓxF,ZßßVÆ_.ÓxÇqzVÅëq»MpŠÃŠzu}M~ps™

C21 ©8ìÔCÙñ�ŠÚ+ÅwZzZgìXóó
�`ÅÃðÌnÜsZkuJ-ëwìTuJ-z{ZL£œÆ”w
~»x[gSìXªaZzZg~¸ÂVÃ�ÛzrŠîìÔpDRÃ—™CìZzg
Zk§bZK̈ãF,¹ÃMÐ(,JCìXZ#z{Z(™ä~**»xƒYCìÂpŠ
ZL‚B§ŠaZ™gìª**ëwZzg)ÇƒYCìZzgZÐZLñ�Š
g�»Ãðh7gLXZk§b¬Æ„CÙg‡IZ:Z̧Zw~ÌÃð:Ãð

ZW,Z]~ÐZq-tìāz{qzVÃZ,fh@*ìā£g~ÒpÐF,¹Å5
gZ÷U~æŠAXóó

ÃZ#-+ö
EH

}*]Åñç¦ìw6,*:Â±ÆÜsoø{™Dƒñ1ë
_543ï EEGGZzgZ·tÆŠgxy].1CmÃêÁZ0+Zi~U*"$™@*ìX_543ï EEGG»z�Š
„ZK̈ãÅÓx@*gõ~ªCÙìXt‘:ªkMgZð»ÎZw7ìÉ’)Ò3ïGG»Zzg
L:»ƒäzZáZK̈ãZŠgZuÆ¿»ÎZwì:

LLË{mZ~Zò!̧Z2Ã0̧Z27â**YYÔZ7Ñi˜¡]
~ñ�Šƒ**ecX@*ë±;±Æ‚³Š"ÆjZáÐZzg¬xZK̈ã
Š"ÆjZáÐ�āœ-V6,”ì»°YäTä§i;ñ»g»Zg»ƒZ
ì�Zò!¸Z2Åˆl~çzyƒMh÷X]4-öEE¸Z2Å§sÂzKzw
™ZäzZà«qšµz{!*‡°{mì�ZZ‡qqpVÆZ0+g‡ìgLìX
Z#…Z+!*‡°ŠHVQ÷Âët�Ûn7™feātð%èÐc*Z·µîg6,

ÁZiÁ¬gèîg6,ët¢zg�Ûn™fe÷āz{ËÑiò]4-öEE ---- z�Š~Mð÷É
m»³÷Zzg"‡°7VÆe~Ì�āå!*‡°7VÆ‚B‚B

z�ŠgBb÷Ôë¬x‚³Š"ÆjZáÐÂµgnp÷āz{1�øg}DÅ
ºmRÆ(tzòt~åîgÐ"‡°{ÃM@*ìˆ~!*‡°ÏÅË
%n»qïŠ3ðŠ}ÇZzg�!*ÆHyic*Š{÷}]4-öEE©]Åñ�ŠÏÅ§s

C19 Z÷ág{™}ÇXóó

Ñi)ZzgqŠXÆ!*g}~¬ÅgZñ
(Hegel on Necessity and Accident)

(Potential) z�ŠÅ¡]ÆZbCÙ»‹t™Dƒñ¬LLZkãóó
ZzgLLÇóóÆmÆ´z{LLÑi)óóZzgLLqŠU*Cóó)Z·¹(ÐÌc™@*ìXZk
ÎZwÐmÆjZáÐ¬ÆZk�g)c*$+**x(káÅzŸs#ÌZë
ì:LL�¼ëwìz{ÇZzg�¼Çìz{ëwìXóó«Ã~tÒy
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lZg~p´V!*ÆHy£g~–D»!*)̄0YC÷XêŠÆ',ÜsÇZky
Ð%ZŠZyÓx¢zg~úZïÅñ�ŠÏìXÆ!*)̄—&¢AZC¬gè6F,u
™ÆÇ0YCìZzg6ā¬zŸs#™@*ìāt¡Zkz‰ÜJ-Çgì
ÏZ#J-tq—ñ�Šg÷ÏZkÐic*Š{7Xt�ÛŠÅi0+ÏÐá™Ë�Y
zçÙßg]Ô‚³ÃØc*ËÌ¡~1Æe~Šg„ìXZk£x»
ç˜Vp~DƒYCìZk§i»gÐƒYì&¬äŠgc*ÄHå
&**LÅzVâÅ÷¹Y@*ìXZ¤/ëË¿ÃZq-gÏ�Ûn™BÂëŠB
ÐāZkF,¹ÅgÏ~{m£x6,LL¤/÷óóñ�Š÷˜Vt¿Zq-Ze7-ZuZq
c*£g~–DÐŠzegƒ@*ìX

ZµZµßgÂV~Az¥wÅÙ|#M‚yìÔ‰tÃ«Ðâg**X
pzWF,çã~_543ï EEGG»¦g¹ë{ƒY@*ìXZÐZŠ~Az¥w!*b

gŠ¿ÆzW«g~ËƒYD÷T~A¥wZzg¥wA0Y@*ìX
Z¤/M\‚Š{ÐzZ§ÅÌîz�;]»uZr0*äÅÃÒ™,ÂZkÆa
Z$+e$Ì**»°ƒÏXÃð:Ãð5zz‚tMCgìÏTÅzŸs#¢zg]

I}ÏZzgtŸÑpÐ„ƒYñÇXŠg`fs¹z]Å§btZWúZòÅg~
ga'ˆì:

VÅ¶ÐËŠH
ËÅ¶Ðh̃ZŠH
h̃}Å¶Ð÷á4ið XZgŠH
÷á4ið XZgÅ¶ÐkB;g~ˆ

kB;gäÐā¬ˆ
'Zzgtƒ¼¡VÅ¶Ð

îzz»ç**eƒäÅzzÐ¼ßÍVäzz»¦g„F,u™Šc*ìXt
CÙÚÃ)¥ZzgqŠU*Cìw™D÷X�,œ~~ÔÁZiÁÃ~Z±gÐ
¹Ð‚bŠZâVäZk7icÃZCc*XZkÅãCŠÃZ#-+ö

EH
}*]ÅßÂ±Zzg

Zz!¦g7æ{ìX
CÙñ�ŠÚ$¨45é GGGESÑi)ÅzzÐz�ŠgBbìXpCÙqz�Š7gÄ$ËXZÈà

z�ŠZÌÇz�Š7ìXyÅ‚b~¬(,~ZôoÐZk¿»uZrÎ@*
ìTÆfg)ÃðÚ¡eƒäÅqªÐ*g™Zk£x6,Bì˜V

0Y@*ì�ˆ~LLDóóc* (Probability) LL¸̈Zkyóó (Possibility) LLZkyóó
Ñi)~psƒY@*ìX].h+‚b~LLZkyóóÆZ6,�”h+E+&+[0*c*Y@*
ìZkÆ7ÃZkñçq6,¬ÆŠ±Z|[Ð¹@Ze$ï$ËìX

ÇŠ*Å].1CF,¹ZzgczŸ]Æ¼gzF,¹ÆZ%ZiÔZkyZzg
gBbìF,¹» zZCÐ„g]÷Xz{q�cnèz�Š~MäÅ—&¢A

czègsygBbìc*ÁZiÁZk~ZyqpV»hZyƒ@*ì�ZÐz�Š~Mä
ÐgzÇƒV@*ëÔêŠZkyZzgÇ&¢A~�ÛtìZ¤/pZ7ZÒM:~
£ç™Šc*Y@*ìXêŠc*gŠZky¡Z+qpVÅ¶»ZÖgì�Zq-ºm1
Å°xËq»!*)̄ƒ$Ë÷pt)gŠZky(Z,qÑ]Åñ�ŠÏÅ^
Z(g7™©8�Zk1Æ¼gÃD¯Š,X

ZkÅzzÐ¹ÏZ�ÛZ̧~aZƒCìŠg|tZq-§bÅe]i~ì
TÆfg)CÙ§bÆƒŠ{ZzgðâäìÑ]Ã�Zi½HY@*ìXVwÆ
îg6,¹Y@*ìāZ¤/Zq-ÈgÃN*U$gZ>ÆMÐèŠc*YñÂz{!*ÆHy_5½k2.ç

IGFJÅÄ
N*U$™Š}ÇXZkÑ~ZÎge$Š3ðŠîìX¡Zq-Ä„YV?_5½k2.ç

IGFJ

Æà]YV7?‚g~Š*»ZŠ[YV7ZzgÑfÆîg6,ÃtZŸsZzg
ÅñuÌYV7?ZkÆLLÑgc*CZ±gÐeóóƒä Beethoven

&4-āð EGGzy
»Šúò…Zq-ŠxÌMÐ7áY@*X¡]Ô�`ZzgZK̈ã„~»g�Ûâë{
úZï‚Š{Ñgc*C§i»gÆ�7÷Zzg:„ZŠ[Æ÷á{0*g}¡qŠU*Cîg
6,cnz�Š~MNÐeìZk»xÆaëÈgÃHÌz‰ÜYV:Š,X

—&¢AÅ|»gz\ŠJgä~qÑ]»Zq-ºmöŠg»gƒ@*
ìX´{Zi,tÃð‚Š{c*q-é¿7É].1C¿ìT~gKgK
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Y~–åX 1871Ã
LL¬@@*gõÅú¹„M‚yƒYñZ¤/].z4¡¬‚iÇgñZµÅ
Ño6,ÅYñXŠzu~§stÌ(,~6,ZuZg!*]ƒÏZ¤/LLZ·‡]óó»Ãð™ŠZg„
:ƒXtZ·‡]ŠgCîg6,Zg»Æ¬xŠJg}»úc*VzƒD÷ZzgŠzu}
Z·‡]ZyÐ¬zy™D÷XpVz@*í»¹¼Z®gZ,„Z·‡]6,
ìX~’q-Å¬Uu',Z„™äzZáßÍVÆ™ŠZg»LLZ·tóóÌ÷áï

C22 ìXóó
Zxä¸!*]¼‚w@̂*gõ~LLxZK̈âVóóÆjZáÐ½:X
LLZK̈y@*gõpŠ¯D÷1ZÌJ-Z½¦¸]ZgZŠ~Æ‚BËZ½¦
µ"Æ_.ÉözŠR6,Ëºm�`~Ìz{Z(7™DXZyÅZ™
!*ë„ŠƒC÷ZzgZÏzzÐZ,Óx��V6,LLÑi)c*ƒóóÅÓ#ÖƒCìT
ÆÂZiyZzgZÖgÅ̂LLZ·¹óóƒCìXÑi)�ŒVÓxZ·tÅMh~pŠÃ
ëZ@*ì!*ÆHyçÙÑi)c*ƒìXD6,**x.ŠxZK̈âVÆ!*g}~!*]
ÑzqƒCìāZkn»ZK̈yZzg!*ÇZ(ZK̈yZq-{mo~Zq-{mz‰Ü
6,‚tM@*ìÔšµtZq-Z·tìXZ¤/ZÐ{g`™Šc*YñÂZkÆÌZ^w»

C23 »£ƒÇZzgtÌZ^wZYc*',ZMy»gï„YñÇXóó

(Determinism and Chaos) ƒe$ZzgZ_Og
ÃtZ_Og¡]ÆZyúZïÃñçq¯@*ì�„CÙxc*)¥
÷XZ_OgÅ½~°ptƒ$Ëìā)±ÔZzƒðÔ"F,KMZ·µÔ)¥c*
Z+w•TÅÃð2wÔÑc*Zßw:ƒXpâŠ~úZï~¬LLZ·tóóÅŠ4
Z0+Zi~âˆZÅŒ43›é EGCúZïÆŠZ¾ÃŠú]Šîìªð%èÅÔgzqãc*‰Š4
Z0+Zi~XLLZ·µóózZu]ÅïÐmÆ!*)̄Z_OgÅ‚b÷}‘:
āZ]ÅqïìX

z{¡~úZïÎIZi,"F,KMZzgx¦gHY@*åZ[‚³|x

;,̂ÎvÆ‘:Ãc*]÷X¬äqŠPZzgÑi)Æ].1CmÅ
zŸs#™DƒñZk»�Z[¬„Š}Šc*åX

¬zŸs#™@*ìāLL¬îg6,e{Az¥wÆ|x~óó_543ï EEGGÜ
Ú»Ãðz�Š7XCÙZW,»�Z!ZW,ZzgCÙ¿»gŠ¿ƒ@*ìXZq-!*Çe{A
z¥w»¦gEHÅ¯ò¢]ÐâpfŠh+ìT6,¬W™@*åqÑèZk
iâä~ZkÅ(,~Šgz2ª¶XZke~Ì¬ZLŠzgÐ¹MÐåX
}é¿ZzggŠ¿ÆOñZkäMÃ¹¿!*ëc*!*ÇZ«»¦g7HXCÙÚ
!*¹ÓxZâ6,ZW,™CìZzg�Z6Zk6,!*¹ÓxZâZW,™C÷ZzgZk»ç™C÷X
Zk§b¬äZ·tÆ¦gÃŠz!*g{”gs™zZc*&EHZzgÑökÆ}é

�ä‚bÐi',Š4{g`™Šc*åX
«Ã~-V4ìāëÑ®ZŠqŠU*]ÆŠgxyËƒ‰÷XptZ{î
¡ªCÙ~ìXz{qŠU*CbCÙ�Mz�ŠZzg°xz�ŠÅ̂~gT÷Ô‰
«gÅØ,ÔZq-÷}¿»ZÖg÷�qŠU*C7ÉÑiòìXêÁ£x6,
tÑi)LLpŠÃqŠPÅ̂~ªCÙ™@*ìXóóÑi)ZzgZ·tÆ].1CZ�Š»t¦g
÷áh+Ð4ƒ1‚bZzg�`ÐØZ@Å(,~®ZŠäªZyÁîg6,ZkÅ¤&
ÅìXÃtZg»Y~¡~ZN[»¿ZkÅ¹YãTãVwìXpZkÆ
´z{FZzgVBÌ÷XÔ¼‚ßV~ÃtZ_OgzëÏÆˆ~F
Šgc*©ƒð÷XÐ−Ø¸ìā¾§bLLZ_OgÐÄaZƒ@*ìóóZzgt
z„!*]ì�¬äel,|Î‚w¬½¶X

…t¢zgc*Šǵecā¬ät!*'ëœ~ÆÑzq~½‰
Z#¯ò}é¢]‚b6,åîg6,qz~¶ZzgeZgzyäZ·¹F,y]Æ

fg)¡~ZN[Æ¦gÃ½ã�k‚wˆ7HXZkÆ0*kZLZkìw
Å¤&ÆaÃð‚³ÞŠ]ñ�Š7¶āÑi)pŠÃqŠXÆîg6,ªCÙ™@*
ìXpqD].h+F,+‚³ÎaÆú¸%œ/~ìw»g�ÛâìX

t!�‡ây@*gõÃK~Ìã~ZÌg‚rìX6āâg¾äµ5Ð)é Y
Gy
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Zßw6,‡ììÔZk|x~āúZïZzgzZu]»çZyÅqpVZzgg*!*ëÅ
Ðƒ@*ì:X (Law Fulness) ‡â+M

LLÃuâŠ}»Y,̂{fez‰Ü�qƒÐ¬Âz»%œ/k�ìz{Z
Z	xÅZÐZŠ~w•»!*bg*ÔZy»Zq-Šzu}Ð³ƒ**ìX1ÜsZÚ„

7āZq-w•ÐŠzu~w•ÐÀgìÉXqÑ]~¡]ÆZ0+g
Zq-ºmw•Àgìz,qÑ]aZ™ÆZk§bÅw•aZÅY$Ëì
´z{Zi,Z+w»]ÌaZÅY$Ë÷X»¡]~Ãðz�Š7‰)Å(
ZzgëZyw»]»gcZzglZg¥™Mh÷XZk§jÐÔZK̈ã¿Æfg)
_543ï EEGGÆ¦gÅ¤&ƒCìªZkìwÅ¤&āZq-w•Šzu~w•»

C24 !*)̄k�ìXóó
Š*ÅëÏAz¥wÆúZïÃZ(¾z\Š}$ËìāZq-ÃŠzu}
ÐT'ŠØZgƒYñ1ZkÐãCŠ~yps7ƒYCX6āZxzŸs#
™@*ìLLAz¥wÆ¦gZ]Ã¡ZÐZŠ~ßgÂV~ÑÍHYYìÔ1Z#
ëZÐZŠ~ßgÂV»Y,̂{ZyÆ»Ñ]Æ‚BÀòg*!*ëÃZ»ð¦g™Dƒñ
fe÷Âz{Zq-Šzu}ÐYX÷ÔZzgZ#ëÎ!÷āMÃ¹¿ÔZzggŠ¿
T~z�;]ZzgZW,Z]Ú¼Zk§b£â]ps™DgT÷ā�Zk

z‰ÜZW,c*³ìËZzgz‰Üzz0YñÇZzgLZkÆZ«ÔÂƒŠgë',ëƒY@*
C25 ìXóó
ÃtZ_OgšµZq-(,~7ŠòÅ¶K0+„™@*ì1Zk~¼‡.Þ

(Butterfly Effect) Z‹ZnŸ‚Èc*VÌ÷XZkÅZq-«&VwLLµ»ZW,óó
ìTÅgzÐZ¤/Zq-µIY~ZL6,hCìÂZkÅzzÐZŒ‹DÍ~
îÃyMY@*ìXZk»Ñtìāoø}ÃŠú]Š~YñX@*ëtZk̂~
ßìX£g~p´VÜslZg~p=VÆZ‰ƒäÆË~z̧q5+k,ƒ
$Ë÷XZq-gKÏqŠU*Cp~)µ»ZL6,zVÃŸŸZ**(ÜsZkßg]
~ÃðegZâðp~aZ™$ËìZ#îÃyÅMæÆqÑ]¬Ðñ�ŠƒVX

~¸Z2Æ@*,U*"$KY`÷ªZyÅãCŠ~ƒîz�;]ā÷X
´z{Zi,ÔtŠgc*ÄZkŠgzWZzgMÃ¹îg6,;ìāZkäZq-7g~5

Z_OgÆ_·Å‚bZkä*Ã̀Zzg§i»gðH ---- ‚bÃÀŠc*ì
ì¼ßÍVÆ–wtZ(Zz[Ñðì�Óx%zz‚&4ið JEV6,ÑÍƒYìXZ#
ŠJ]»Zq-•ZïtáCìÂtZq-LLÄz‚Åqªóó~MY@*ìT~Zk
ÆÓxfgZ]Zq-„gcZ(g™fe÷XZkÆgc»çZq-§sc*Šzu~
§sÐHYYìXÃ~Z±gÐtÃðÌgcZ(g™äÆaLLMiZŠóóìX
1nŠJ]»CÙ•ZZq-„6LLêóó™@*ìX

_·Z_OgÆZq-‚bŠZyäz{ãCŠ~gc*MC¸Z2Šgc*ÄG÷�
ÅzŸs#™D (Fractal Geometry) @*qu1KÆíÅ�Û&½5ÿ GHæ¢a~

Random Number Generator ÷XZkät¥â]ÛR,~eZwŠ,T~
Ìñ�ŠìXZkÅ6,z¤/Z/Zk§bÅˆìāz{h+6,"F,v�ÐeZá
‰xVÐ¦k,¯@*ìXŠ/ÆŠzgZy¬ÐC**e7ìāZ†¹̀V
ªCÙƒÇX1íÅ]4->î IEGX%ËtÆ0YCìXZyŠzâVŠ!*]~ªCÙ~
7+M!*Çúc*VìX1t÷~7+MÅ§sZ÷ág{ìXT§b„CÙÛR,
~"F,v�ÐÉG‰)�ÛR,Æ!*CÙÐŠÚzZáÆa!*Ç"
F,KM¸(yŠgZÝgc*MCZßßVÅãCŠ6,¸Zk§bƒYìā̄Iy)Zzg
ZkjZáÐÓxÃZ#-+ö

EH
¿(Ì7æ{gc*MCZßßVÆ@*,ƒV�°ZÒwZK̈ã

™Ð!*CÙ÷X
âgËÃ̀ÅgzÐÓx»Ñ]âŠ~¸ÂVZzgúZï6,‡ììXMy~‹Ø
~ZK̈ãÅgZkÇŠ*»¡@ì�ZkÐ!*CÙz�ŠgBbìÔZq-Z(@�
âŠ~Š*ZzgZK̈ãŸÆ!*bâŠ~mÅãCŠ6,‡ììXâŠ~Š*~Ãð°xö

7Zzg:„zZu]zúZïÆâŠ~g*!*b~ÃðVaZƒ@*ìX!*ZÖpŠvZk
~âˆZÅŒ43š5é EGGCc*gzqãæZìÅÃðRö7XZxÆ–wâŠ~
].1]LLMÃ¹g*!*bÅ‚bóóìX´z{Zi,âŠ~Š*»g*!*ë_543ï EEGGÆ

186 185

93

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



qª~Üā÷áŠ~”{ßÍV~ƒ$ËìÔZ•ð"¢gnÆû}Ð×Z
ÑzqƒYìXpt!*ÇzZãìā×}ÅZÝzzZŠZ”{ZÖp7÷X

tZy>7VÆZg‚iÅaZzZgì�¢c*$+k,Z,£x6,VYC÷˜V
‚»ÈïI^Y@*ìXZ#t£xMY@*ìÂ©à!*]ÐYŠ9ZƒY@*ìX
¸1…»g{ä~ÌŠ3ðŠêìX‚w;‚wJ-„CÙŠ"ƒñ'×ŠzgÔ"

9Z{~ ---- gziÇg~ÆegÐCÙ§bÅBizg~',ŠZ“™äÃ»gƒD÷
Í»VÔ‚¶'×ŠzgzV»ZyZ`Ô$+Ð$+F,ƒDƒñqÑ]»gz){z){XR6,
¼Ì7ƒg;ƒ@*XpŠg|°xZEy~’góZŸ†ƒg;ƒ@*ìT»

Zq-{m£x6,ZÖgÑiòƒ@*ìXZq-Šy'×Šzgê™D÷āLL¹ƒ[Xóó
Zk{m£x6,©à‚qŠXÌzZuMî^»!*)̄0YìXÓxßg]qwZK
¡~psƒYCìX

4C“ZzģñVÆ!*b£Šx~Zq-˜t0*ðYCìXZ~
Y~M7c*X45¾æ XEY~»zàÇuZÇ~O™Šc*ŠHXŸîg6,tzZ§«kB 1914

x»!*)̄¯X|tìātZq-@*g]qŠXå�z̧q5+k,ƒÌYåZzgz̧q
YÐ¬FZzgzZu]Ìƒñ)%Z¿»zZ§ÔZÇŠk,» 1914 5+k,7ÌƒYåX

zZ§(�ZÏ§bkB»!*)̄0Mh¸X«kBxÅZÝzz(,~‚%ZY
',¤6Ô�ÛZ÷ÔM7zÔ45¾æ XEY~ ---- ¤!VÆŠgxy**‡.Þ',ŠZ“§ŠZ]»Zg‚iå

ZzggzkXZ#tZq-êÁ%µ6,àÂ-yÐZàzZàZq-„Ïg~Zk
Š}ā&Mö}ÃZhZäÆa»°¶X

My~ëZk1Ãçâ]~Ì»g�ÛâŠÙ÷XZ#tS,èYg„
ÆÖYäÐ (Baring Bank) ÷Zkz‰Üßy»à)6uZÞâ(Û8-J

°ig;ìXZk»Z²Zx̄gUJÆZq-5ix6,ÎŠc*ŠHTäŸîg6,ê7g~
�ÛZeHåXpÛ8-J»ÖY**¡Š*Æâ1CÂxÃÑh”h+Fg~Åƒ

Z¶gät̃uqÎðLLZq-qŠX�zZµ "The Independent" ÐqD¶Kã¶X
ƒä»³ìXóó¬@eä6,ñ�Š{Šzg~æ7[Z%OeZ°¢!*i~

Zkßg]~Ñi)pŠÃZ·tÅ̂~ªCÙ™YìX1ÜsZkßg]~X
¡~ZN[Æ¿~ÌÑi)ZzgZ·t»].1CģŠ3ðŠêìX**xC

Å®ZŠÑözŠƒCìX@*ëZq- (Mutations) Ÿ~Z·µ‡.ÞÂZg_p=V
ºmM[zƒZ~Zyp=V~ÐZq-Zk**xCŸÆañizV0*ðYC
ì�ā!*¹gSìŠzu~Óx»ƒYC÷XÑi)pŠÃZkßg]~ÌZ·tÅ
ßg]~ªCÙ™@*ìXZq-§bÐgzñi}6,i0+Ï»z�Š~M**ÌLLqŠXóóc*
Z·tŒYYìXtƒ¼¬Ð³7åāi}Îg`ÐZq-ºm
ÃA6,ƒÔZk»âjwZzgæ…Ì!*ÇŠg„ƒ@*āi0+Ïz�Š~MnXp
qÑ]ÆöÃŠÙƒñÔZq-²áÆÔ̂6ðúZïÅ¹(,~®ZŠÆ
fg)Ôi0+ÏÃÑi˜z�Š~M**„åXtÃtÜsøg}(g}6,„7É
(gzVÅZk¹(,~®ZŠ6,ÌÑÍƒ@*ì˜Vi}ÐXRqÑ]ñ�Š
÷Z¤/pt(g}øg}ÂxF~7X@*ëÔZq-!*gZ#i0+Ï»M¸iƒŠHÂ
qŠP»ÎZw7g{Y@*Éi0+ÏZL¡~̧Z2Æ�F,¹™CìX

Åg»ÀÌ&+Z]pŠË‰µ"Æ�7ÉZq-ÒpÐZ|qª
Z(g™äÆLLqŠPóóÆË~ƒZTä;ðVÃMiZŠ™Šc*ZzgZ’ZðZK̈âV
»Zg»ßÆZziZg¯äzZáYâgÆîg6,ƒZXZkyìātZg»ðÄ†!
Z�Ûi~ñŠp~»³ƒTÐøg}ÈgúM!*îZ].ZŠÅ1g;́bz~
îg6,n{ƒ̂ƒVX6āZxäLL0â÷ÐZK̈y“WÆ%³~œ»
™ŠZgóó~zZãHìÔtz{ãCŠìTÐZK̈ãÅgäF,¹ÅXpzWF,çã

âŠ}ÅpŠMÇ„qŠXc*Z·tÑg7ÅY$ËÉtâŠ}ÆZg» ---- ~Åg»¼g
ÅÑiòaZzZgì�‚Š{F,~–VÐë{–VÅ§sƒ@*ìZzg˜V
qÑ]ñ�ŠƒVz;V!*ÆHyûgppzZài0+Ïz�Š~MñÏÔÅgÅ',F,ÕÿÔ
ë{�`Zzg�’z�Š~MNÏX

ZgTäLLâẐÅŒ43›é EG]óó~Ñi)ZzgZ·tÅ¡]Æ!*g}~»°cÅ
ìXz{Zq-VwŠêìāZ·µZÖpÐZq-×}»M¸iƒY@*ìXZ+>{
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7ÈMhāZ[MÐHƒäzZÑìX‚B„~äåCkHāŠ*ÆZë
ç5]»mÑi˜̂ÅðÐìeìz{i0+ÏÅƒc*f;-$ÅXpZk»
_·ùHYñ?�¼Òß¡™gì¸z{!*ÇZ:¹ZzgºmŠ3ðŠêåÔ
6ŠZyZ(™„7gìÔ̧gc*èŠZyZ(!*Ç7™gìÔ̧ZzgtZ(»xå�
¢]ŠZyÂ™D„7¸X~äåtCkHåāpŠ”»"‚�îg
6,Z½**¢]»zƒ**ecXtZ(öåTÆŠzgc¸XZq-§sÄz‚å
TÐ"F,v�Z½g„¶ÔŠzu~§sZq-ŠxÆÃA6,"F,v�ZKRÆ

C26 nÄz‚Æ‚Bñ�Š¶Xóó
].1Cƒe$}é§i»gc*¼k,6,4ÐÃð**©7gBbX!*ÇT§b

**xCZzg)**xCâŠ}Ð0¸Z2ñ�Š÷ZÏ§bZK̈ã�`ÆZg»Ð
0¸Z2Ìñ�Š÷X@*gõ~ÃMäzZàF,KMc*{ÆqŠU*C7÷X
âg¾ZzgZxäzZãHåāZq-�YÂxÐŠzu}�YÂx~p~»çÔ
My~‹Ø~ÔaZzZg~¸ÂVÅF,¹Ðƒ@*ìXZ#Zq-{m�YzçÙ
ÂxaZzZg~̧ÂVÃ'×h+F,¹Š¶Æ‡.Þ7gLÂz{dZy»DgƒY@*ìT
ÐZk»Zz[Æfg)®ZceÅgZ{ûZgƒYCìX

ZkÐ@*gõ~�ÛŠÆ™ŠZgÅF,Šh+°Š7ìX6āë¬È`÷
%ŠziyZK@*gõpŠð™D÷X@*ët�Ûn™**×‰ÜƒÏāZK̈yZ,LLpŠUg
¬ïóó÷�ZCw!*ÇZK%èÐ³™äÅŠg]gnp÷XZ7Z,

çÙÔ�YÔ(ÏÔ ---- qÑ]ÃãCŠ¯**7,@*ì�ZyÅ%èÆ%ðƒñ÷
èIZzgpDXZkÒpÐŠ¬YñÂpŠUg~»¦gZÉ:ìX@*gõ~�ÛŠÆ
™ŠZgÆ!*g}~âg¾ZzgZxÆÇgzbÅ?Ïqgzfs¸wÐƒC
ì�LLlk{0+ZyóóÐ1ŠHì:X

LL@*gõ¼7™CÔZkÆ0*kÃði',Š„âwzOq7ƒ@*ÔtÃð(
7±CXtZK̈yìÔÇÔƒYIHZK̈y�tƒ¼™@*ìÔ�!g‚rìZzg
±@*ìÔ@*gõZ,7ì‰ÃðZµ,ƒ�ZK̈âVÃZLfZC£œÆa

~Ñƒñ÷XZkÐªCÙƒ@*ìāuâtŠZg~»Z®gZ[aZzZg Derivatives

ÅãCŠ6,7ìÉZk»ic*Š{Ðic*Š{gDyZ[¢!*i~Üu¤/ñVÅ§s
ìX›àÎyäY0*ã6uâgL~�¹‚…rZc*Zk»mÃ"Æ
i²ázZáLLqŠPóóÐ�hZYYìXp¤{çÙ‹tógB÷ātÎ
ZŅ̃Zòâ1CÂxÅãCŠ~$zg~»ZÖgåXZknÆZ%Zxw~ÌzZµƒ**

D÷eìZk~Ãð›àÎy÷áïƒVc*:ƒVX(,~ÎZŅ̃Zò»g7g–
Zzgâ1CZŠZg}�ƒÆƒZk**¬EZ0+.:�ñ~÷áï÷ÔMvÐ

ögì÷XZk7g~ßg]qw~Zq-¹(,Zâ1CizZwlgµg;ìX
ƒYìāZ,¹ÐbCÙƒVX~»g�ÛâúZïZzgZò!gºëå
îg6,KÐ‡Ü÷XZkaz{qŠU*CŠ3ðŠï÷XÓxi£œÆa
Z7ÜsÑgc*CZ±gÐY™YYì‰�Zg~Æaë»ëXp
ZyLLZ·µóózZu]Åµ~ÌZ+¸'ZzgúZïñ�ŠƒD÷�My~}ò»
ç™D÷XëZq-Z+»Ñ]~g{gì÷T6,].1Cƒe$ÅxZã
ìX

(Marxism and Freedom) âg±n.çExZzgMiZŠ~
LLƒzŠgóóÑi)ZzgMiZŠ~Æg¤VÆZÐZgTÌMÇ{åZzgŒÛzyz«
Æè„¬ÝÌ�Zk6,îsI}™D¸X»-$ZÐZK�g

)Ú,](Æîg6,ZEw™@*ìT~ZÐ**‡.Þi§Š "Antiomies" iâ:
Æîg6,7HY@*ìX,ƒ,ZzgZVz,œ~~tgc*è~ÃtZ·tÆîg
6,‚tMc*T»m�ñ!*i~ÐåX

ÃtZ_Og~ƒZzgŠg»].1CģQÐZ½™‚tMc*ìXezíÃg%
**òZ%O¢]ŠZyë{w»]Åî]™Dƒñû{™@*ì:

LL=-VÎā‘:R6,pŠUg~Åti°pìÔZq-§bÐt
pŠUg~Æƒe$Æ‚BõDÅZYi]ŠîìXtÂxƒe$»ì1M\
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0*1āÑÅg~úZïpŠÃgzbÆZy”V~ªCÙ™D÷)ZkaZy»_·H
YYì(Îf6Åg©à™Vc*Z·t™™ÃZ0+Zi™ŠêìX

HMiZŠ~»”weì?Z¤/MiZŠÐ%ZŠZ(¿ì&Ãðzzc*ƒ³:
™@*ƒÂ…!*Ç"!*ÅÐÈŠbecāZ,¿»:¬LÃðz�Šå:MÒ{
LƒÇXZ+LLMiZŠ~óó»¦g{µâˆZÅŒ43š5é EGGCìX¬äzZãHåāÇ
MiZŠ~LLÑi)óó»ZŠgZuìXTŠg%Šziy¡]Zzg�`~»g�Ûâ¸Z2Ã

−ÐZÏŠgz{Zk‡.ÞƒVÐāZy̧Z26,̂gqÝ™ÆZ7ZL¢Š
Æa»x~ÑÃXÅÔ‚bZzg}F,¹äz{ÇâŠ~ãCŠ�ÛZë™Š~ì

T~fgZù ---- �ZK̈yÃMiZŠ™$ËìX[ãCŠzV6,‡ìZ,�YÂx~
ëÇsV ---- aZzZgÅëM}µ/È~ƒZzgZ7Åg~îg6,NzwHYñ

~MiZŠZK̈ãF,¹Å!*]™äÆ‡.ÞƒÃÐXZxÆZÖp~tLLµâq
ÐMiZŠ~ÅZ¿ÅY+$ê8-ƒÏXóó (Realm) ZK̈yÅƒÅZ¿

ZEw™CƒÔ@*gõâÎZñZK̈yÅZL£œÆ”wÅK-zŠzÆ¼Ì7
C27 ìXóó
%ŠziyÆ¡¼k,ÅZ+Î—sVƒä»ÎZw„aZ7ƒ@*�ZKë
Ãps™äÅZI:ƒVX@*ëÇŠ*~‚÷hezZáZ,Ç%ŠziyX
Æ!*g}~âg¾ZzgZxä–ìZk�`Ð:Â!*ÑF,ƒD÷Zzg:„!*ÑF,
g{Mh÷T~z{gTƒVX¬äZq-!*g–åāLLZ̧ZxÅi0+ÏÃZyÆ
¢ŠZ]Ãu™D÷XóóÅg~îg6,c*z,Ô@*gõÆn6,ZÐZŠ~™ŠZg!*ÆHy�`
~ñ�ŠËºm6c*¤/z{Æ¢ŠZ]ÔgZñÔt]ÔZÜª]ÔZzgpZ÷]Ã

F™@*ìX@*gõÆ!*Çuu~_¬ÐÌt!*]!*ÇÈVƒYCìX
ä¹åāZ¤/ Å542.ç GEEGE @*ëLLpŠUg~óó»uZ[ZK(‡ììX̀ð#^

ïFÎðÎa$ËÂz{šµt¦g™Cāz{ÑwÅ§sZkagc™Cì
Yèz{Z(™**eSìX�,œ~~h�ÛZ[+äZkƒÃÌ!*ÇeJ

»1 "Freudian Slips" Šc*ā%ŠziyÃZLìÑ]6,åNzwqÝƒ@*ìX
ƒZzgZ·tÆ].1CgºÅ»ïVwìX�ÛZ[+1wewÅ!VÅ"Ñg
VBŠêìLLÈwY**óóZzgŠzu}LLqŠPóó�¹ÏßgÂV~÷};C
úZïÃªCÙ™D÷X

�ÛZ[+ÆZÖp~:
Zzg‰»g™ŠŠHV„CÙ)ZgZŠ~ƒC ---- øg~Šâ©&6VÅ‰$zgc*V

÷p¹eÃ»x~Ñä6,U*"$ƒ@*ìāZyÆú’q-ŠÑäzZàz�;]
C28 ñ�ŠƒC÷ÔZzgZy»ç**¥xø»]ÆÅgÆfg)ƒ@*ìXóó

�ÛZ[+Æ§¯„»ãCŠ~ZßwtåāÃðÌZK̈ãgztZ·¹7ƒ@*Xgzi%{
i0+ÏÅgKgK™VÔpZ[ZzgŠâ©îg6,FgßÍV~**‡.ÞÂ±
´â]LLZ·¹óó7ƒ'X¬x°p~Ôf‚ZK̈ãÑÅg~úZïÐMÇ{7
ƒ@*X¹eÆ̀ÃÐøuÅa,ÑÅg~Îic*Š{÷~ƒC÷ÔZÚ„t
Dƒ@*ìā́¿ZkøuÐMÇ{7ƒÇX�ÛZ[+ä¢~„ZkÀòZßwÃ
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ÐÌƒ@*ìX¬xîg6,¹Y@*ìāz‰ÜLLcìXóó|~ÜsâŠ~âù
Y]„ËMh÷Xõzg}»Oî„ZkZ%»âiìāz‰ÜâŠ}Ð**‡.Þ
eÏìXt¡Zq-ñç¦Ú7ìXtz{§iìTÆfg)ëZq-Z,
Ç¿ÃÒy™D÷�âŠ~Š*~z�Šg‚rƒX®Zz‰Ü¡Zk|»ZÖg
ìāÓxâŠ{xpÅqª~z�Šg‚rìXtÓxâŠ~Zâ»lgZzgÑi)ì
āz{ZL´z{ËŠzu~Ú~psƒYNXLLCÙÚ�z�ŠgBbì+ÆÑë
ìXóó

CÙÚ~Zq-@*wéì:ZK̈yÆŠwÅŠPÁÔW»M}Ô*gzVZzg
(gzVÅw•Ôñ�V»æz_.gÔñÈV»pÔZyƒ»ZK̈ãÅg6,÷ZZW,ìÔ)
¥¦gZ]Æîg6,7É»Ñ]Æ!*g}~÷~Cð»ZÖg™äzZá
1Æîg6,XZk~ZK̈ãz].Zyt6,7ìXz‰Üw•ZzgqªÅp~»

ƒD Tense ZÖgì�âŠ}ÅÓxZlxÅ**‡.ÞeÏ{‘÷Xi!*y~
÷ÔwÔqwZzgâèÔf‚ÅZkxìäµâqZK̈yÃZk‡.Þ¯c*āz{x
ÅÝòÐMiZŠƒ™̂kßg]qwÐ!*ÑF,ƒnZzgÁZiÁf6Z±gÐ:Üs
ŒVZzgZkz‰ÜÉâèZzgw~ÌLLñ�ŠóóƒnX

z‰ÜZzgw•**‡.ÞeÏ¦gZ]÷XtÓxi0+ÏZzgÓxŠ*z~ExÆ
aÑiò÷øwCÙ„~Zzg¦gZCZÖgÆXÓx‚b~ZëF,+Úª
eöÔiâyzkyÆ%**eìXg³ZzgñuÅãCŠz‰Ü6,ìX®&+Z]pŠ
z‰ÜZzgw•»@*W,Š¶ÅÃÒ™@*ì�:ÜsKãÂZ**ðÅæ¾~É
em,Zí~Ìñ�ŠƒD÷X¦k,Æg8-ÔZDwZzg÷,óƒVÃR6,Zq-á
Zzg@*wÆ‚BQZD÷XZÏzzÐÃð®0*g{Zq-ºmñeÔìwc*_."Ã
Z¸g@*ìX®0*gzVÃZÒZz‡]z‰ÜÅ{ÐMiZŠÈ™ÒyHY@*ì1|

~tZkÐZ«ì�ìÅ+MƒCìXëz‰ÜÅ)ñ�ŠÏÃZq©¦g~
7ÑMhYèz‰ÜCÙÚ~ñ�ŠìX

iâyZzgky~Zq-�ÛtìXkyÌp~ÃªCÙ™YìÔ7icÅp~

ÃtZŸs -7

Relativity Theory

(What is Time?) z‰ÜHì?
¹Á¦gZ]äZK̈ãÅg6,Zã÷}ZW,Z]%A$G÷æz‰ÜÆ
¦gäXiâyzky»¦gDÙZgzV‚ßVÐZK̈ã„~Y¦/,ìX«Ã~
tq,‚Š{ZzgM‚ãÐ™~MäzZà@÷Yètøg}gzi%{Š"Ð
ŒÛd$÷XCÙÚiâyzky~z�ŠgBbìZkatYäTä¦gZ]”
÷X@*ë�ÚYãTã@ƒ¢zg~7z{…™ÌMCƒXŒÛd$Ðç¤
™ä6,iâyzkyM‚ãÐ¤/Ä~7MDX0*v,œ~{~~Â
Múíäû{H:

LLz‰ÜHì?Z¤/íÐÃð:7iÂ~Y}ƒVāz‰ÜHìZzgZ¤/~
eƒVā7{zZáÆMÐzŸs#™zVÂ~7Y}XóóZke~¹Ì
ÃðæŠ7™CXz‰ÜÅ°pLLz9óóÅˆìZzgzMÅ°pLLz‰ÜXóóZk§b
Âë}Ì7í!Šg|iâyzkyÅâÎZq-ë{‘:XìX

%ŠziyâèZzgwÆŠgxyzZãîg6,×™D÷X@*ëz‰Ü»Zˆk
¡ZK̈âVc*YâgzV»„{ā7ìXā-V~ZÒZq-§bÅLLŠZ½{~óó
ƒCì‰z{7Š}�ŠyÆz‰ÜZq-gc6,ZzggZ]Æz‰ÜŠzu}gcr
÷Xz‰ÜâŠ}Åp5+k,qª»czèZÖgìXZk»ZÖgøg}Z0+ZiW
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§ŠÆŠzâVgc**‡.ÞeÏ÷Xñ]Æ%i0+Ï&+Z]pŠ**eƒÏXCÙ%Šz
iy:ÜsZLM\ÐÉZKÔÔZKuÐÌMÇ{ƒ@*ìXë¡]ÐMD
÷Zzg¡]„ÅY+$ß^YNÐX

ÃãZK̈yB÷ā)ÇiVƒäÆ**ðZyÅi0+7V»{Øñ]
Åßg]~ƒ**DìX6ā!*ª…c*ŠŠÑCì:LLZK̈y&úg]ä»
ìPŠâV»¶yìZzgYŠ~ìXz{YßVÅ§b•ìZzg»^eZÑY@*ìÔ

CYâgZk§bñ]Ðp‚ÛŠ{7 29 z{‚ñÅ§b¸IHìÔZzg',ŒÛZg7gLXóó
ƒDYèz{ZkÐÑDƒD÷XZK̈âVäâˆZ>]Zq-¦gZCâ¯t
Z[]�Ð%Zóg*‡ì™ÆZLlgÐ�ÛZgqÝ™äÅÃlÅ
÷XZ$+~§]»¦gË:Ë^~½ãÓxèZ<Ø~ñ�ŠìXtZq-)
ñ�Š0~¦gZC§]Z$+~ÅpŠ¾Ÿ:pZéÆú»g�Ûâ¸]ÃāìX

» (Vale of Tears) z{0TÆ!*g}~�ÛnHY@*ìāz{ZkLLŠZgZãyóó
,ìXZk§bZylœ-VÐ%ŠzVZzgúgÂVÃZ¤®)Ãg~Æ‚BŠÄÔ
1ÔfªZzgøzòÃZkZy6,',ŠZ“™äÅ½Š~YCg„ìāZ#z{

ZÙw™YNÐÂZ7pÙÅi0+Ï«ƒÏX
ƒY…÷āCÙ�ÛŠÃZq-Šy%**ìXw~ZK̈ãi0+Ï¡~²ā

§]Ð¹(,|YñÏ1!*ÆHyZq-Šy{ØDìXp�¼ºm%Šziy
Æasìz{7g~±ÆaŠg„7ìXëZL”VÆfg)ÔZL
Šz2VÅc*ŠzV~ZzgZK̈+MÅ4~ÆauZ�xŠ~ˆ}.â]Æfg)i0+{
gT÷XtzZuÑÃ+MìTÅpZé»…hìXh»ƒYC÷pZy
Å(Šzu~hág÷�ZK̈ãDZzgu¤/ñVÃzÝZzgF,¹Šî÷X
ZK̈ãÎai}Ãì™$ËìZzgM�âV6,Š,kqÝ™$ËìXÑÃ+MÅÇ
ˆlÅŠZK̈ãF,¹Zzg»$Ò3ïGGÆ:»ƒäzZá¿~7æ{ìÔTÆ�
%ŠziypŠÃ¬Ð4ãCŠzV6,ZiuâZ2Zg™D÷Xz{ZdF,+ÑT»ë
ZLaç™Mh÷z{Šzg0*gÅ¦gZC07ÔÉZ+Ç�Yßg]qw

ÃXâŠ{z�Šg‚rìZzgky~w•™@*ìXpX§hVÐw•™Yì
z{ÑözŠ÷:MÐÔúÔZz6,Ônc*ËÌiZzØÐXky~w•‡.ÞzZ3
ìXiây~w•**‡.ÞzZ3ìXtŠzZ)Zzgw„Š(§j÷âŠ}

p~ÃXtzZuÇÚì�z�Š ---- ÅZq-„ãCŠ~{¤ÃªCÙ™äÆ
gBbìX

¬ÅZ˜b~kyâŠ}ÅŠzu~wì²z‰Üc*iâVz{¿ì
TÆfg)âŠ{)ZzgÂZ**ðÔ�āZq-„qì(xîg6,pŠÐËZzgq~

¬xîgÐn„ ---- óó LLz{MvT~ëƒR÷ ---- psƒ@*gLìXz‰Ü
ÑäzZÑ¬ïìwHY@*ìXptpŠ!Æx¿»ÌZÖgìTÐâŠ{

xîg6,"ÑgnÅ–V~ÑpÐ„îg6,psƒ@*gLìX)**xCâŠ}
~t¿zZãîg6,Š¬YYì{mîg6,ik,,�CÙ~R6,X

6āz‰ÜÆ¦/gä»ìÔZK̈ãÅg~÷~ (Notion) p~»Z(¦g
a,ñ©8ìXtZŠ[~ZK̃ÅãCŠìÔi0+ÏÆ¦/gä6,ZfŠÏ»ZˆkÔ
�_5½k2.ç
IGFJÅ̧V~ƒÐpzg]ZÖg0*@*ìÔ‰tÄ�½7g§jÐ
z‰ÜÅ"uw•Åª»ZÖg™Cì:

‰Ø,÷gm,zVÐ½}
‚iÅ§sgzZV÷
ZÏ§bx
ZLZ�xÅ§s(,|gì÷
CÙœ
¦/gYäzZáxÅ(feƒñ
MÐ(,"Å].z4~̂zs
z‰Ü¡f~gzbqzVÆa„Zy<7ìX:ÜsZK̈yÉ*g}

ZzgKNÌaZƒC÷Zzg»ƒYC÷Xp´Vƒ6,ZW,Z0+ZiƒC÷1¡
tZ0+Zi~„7Xñ]ÆU/Ui0+ÏìZzgZ_OgÐZipŠÄÀ©8ìX
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ÅŠ* Timaeus ìZÐYg~z‚g~gBbìXñ.Ô}ÔF,ÎyZzgZ#îyÅ
èIƒ]»f™ª]Z0îg6,‰].h+âCÙ+ƒ]ZzgÃ~¢]ŠZâVÅ
’k,zV~MìXZk~Ãð5!*]7ìXCÙ�YÂxZ#Zy<izZw»
Dgƒ@*ìÂZL{8ÃåZk§b7™@*ì‰Š*»c*ZkÐÌ(,|™
»Ñ]»{Øƒg;ìXp»Ñ]Zk™{ZgnÆËÌzz�YÂxÆlg
Ð"*igzZVŠzZVgSìXZK̈+Mi0+{gSìÔ].z4™CìZzgÓxF,
**»ñVÆ!*z�Š̈YrZzgF,¹™CìXZk§bāMäzZáCÙŠzg»£g
¬Ð4ƒ@*ìZzgZßàîg6,Zk¿ÅÃðZ•7ìX

(Time and Phiiosophy) z‰ÜZzg,
w].h+\VÅÚŠ*-**ãw•ZzgiâyzkyÆ|xÃic*Š{
÷Zð~B¸X:ÜsCÙZ¡Ò3‹ð

G
Gk�āiâ:Š*»xF,+âCÙ].1]åÉ

ÌZybCÙÆ!*g}~¹‚³¦ggnp (Parmenides, Zeno) Z´ð…
¸X-**ã�CÙ6,„¬„»Ñ]ÅZ+¦k,7™`¸T~Ëð»gÔ
Z’Zc*Z•Å¢zg]7¶XkyZzgâŠ{Ã¬xîg6,„ŠìwHY@*ì6ā
LL]̈óóZzgLL{àóó»¦gX@*ëiîg6,Zq-»z�ŠŠzu}Æz�ŠÆa¢zg~
ìXz{Zq-Šzu}Ã¬Ð�Ûn™D÷Ô³™D÷ÔözŠ™D÷Zzg¡
™D÷XâŠ}Zzgky»Z�ŠÔ¡+ÆZ�Š~ƒÐãCŠ~ìX-**ã
�CÙ6,„ZkÐ¬ÐMÇ{¸�»Ñ]Ã¡ŠzqzV6,Œìw™D

LLZVóóc*�CÙZzgÜXâ:ÆjZáÐtÃt»Ñ]Šg„ìX ----¸
�Å@*gõ~ZŸs»x@{F!*gHY[ìXÎ’ÇV»ìwåā

´EI¸Xz{Ç (Relationist) LLZK̈yÓxZâ»e:ìXóóz{ŸiF,+
Å (Subjectivism) CðÆZkyÐ”GÔ̧ZïgsyZ•ŠgZÅñçÎ6,4

§såXÎ’ÇV»M`À**x$+**xì²|~�Å@*gõ~Zy»™ŠZg
F,¹IZ:åXZ¤/pZyÅ$V~4œÌ»°¸pZy~6,zN*

Æa].z4ìTÅãCŠ6,ZkŠ*~¼AZgèðÅYnX
ZLZ’ZðŠ!*]Ð„…z‰ÜÅZÌ»ZˆkƒY@*ìX®Zt¹
ªZyÁ!*]ìā‰|Z]ZÐuZ[ìw™D÷�¡øg}f‚ÅZXŠ
ìZzgZkìw»Ÿñ�Š{ŠzgJ-;ƒZìXŠg|z‰ÜZzgp~Ã�Ûd$¡
K»¦gÃð*7ìXtŠ*èZ<Ø}$+|Zix~¢45é E

G
I¨g_ÔZ#îyZzg

‰ìw6,„\VÆ;VÌ0*c*Y@*ìX$+|Zix»<Ã (Plotinus) ø9
3,zZy»”wåªZ+qªT~z‰Ü»z�Š»ƒY@*ìXt].1]»!*!*
CÙZ¡Ò3‹ð

G
GkåTäŠg„îg6,z‰ÜZzgp~ÅâÎÃŒZzg–LLCÙÚìÌ

Zzg7ÌYèCÙÚ·î~ìóóZzgLLëZq-„0+~~0*îVŠODÌ÷Zzg
7ÌŠODÔë÷ÌZzg7Ì÷Xóó

p~ÃŠZ],}Å§bK»¦gZ,ig¦�`ÅaZzZgåT»åZ®g
ñÈVÆ$+%6,åXYæ§ii0+ÏäÔTÅãCŠ¬��V»§iaZzZgåÔ

ZzgÂÅƒ]ÃZka Ã6,"5½ø
EG ZCZÖgYæ�VÅ̂~HXÅ´la

Ç7™eYèz{»Ñ]Zzg�`Æ!*g}~%zzÃc*]Ã½™C¶XÜs
uâtŠZgZ:Âx~„ÅÅF,¹Æ!*)̄NgëgŠ�ãi0+Ï»{ØƒZìX
:ÜstāaZzZgäñÈVÆŠgxy�ÛtÃSŠc*ìÉŠyZzggZ]~Ì×»

]Ô‹~‚ÂVŠyZzg‚w~!*zy‹¡¦ 24 ƒ̂ìYè�Šy~
gz,VÆn¹÷XuâtŠZg~äfgZùaZzZg~Zzg‚B„‚B%Šziy
Æf~V~ÌZz[B™Šc*ìX@*ëMyZ™̄ÅF,¹ZzwZ™̄ÅÚN
gëgU*"$ƒðìXf‚ÅŠZ#ÖI~»ZÖg6,ZäìÑ]ÐÔ6,ZãCÇV
ÐX»z‰Ü7gZƒ[ZzgŒÛâV6,Zã§]ˆZ>]ÅZyÐÃg�Ðƒ@*
ìX

»Ñ]ÅZ’ZZzgZ•Æ¦gÃqDŠ;ÇV~--KÆƒCÃ-VÆ
fg)QZY¤/HYg;ìXZk~Zq-â¯tZ[]�ÅËq¢zg~ì�
»Ñ]Ã°xÐË**‡.ÞZŠgZuµ"Æ�ð™CìZzgZ#J-eS
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iâyzkyâŠ}ÅS:]÷ZzgâŠ}Ðe{Zy»¦g7ƒYXZK
~»-$äŠúòHāiâyzkyÇŠ* "Critique of pure Reason" Â[

Ðâpfczè¦gZ]7÷ÉË:ËjZáÐ<÷X|~æ¢a~
ÆÓx¦gZ]âŠ~czŸ]Æx@}Ðâpf÷XMí6íÆ¬xÃt
ZŸsÅq&]~Zq-t¶āæ¢a~ÃŠ!*C‚bÆîg6,�ÛzrŠc*ŠHÔT
Æ0ZßwÇeUVÐZ~.GYD÷ZzḡòZ½Ïæ¢a~Æ0
ZßßVÐZ÷Î)ßîg6,({ØŠ?ÅaZzZgªÜsy»Z5Z`
�ÛnHY@*åX

ÆZq-�g{ "Crit ique of pure Reason" »-$äZKÂ[
Ú,]~ZLŠúzV»�Zi7™äÅÃÒÅìXtz¡~ (Antinomics)

Š*Æ„ŠbCÙ}Ðmg‚rìøwiâyzkyÆX».$Æ¬
eg)ƒC(Ú,]»mZkÎZwÐìXZ,§ŠZ]Æz�ŠÆ!*g}~
6,.yÁÎZÑ]™**»-$»»g**)å1ZkÅ7™Š{zŸ0VÆ!*g}~
ƒÐZh!*]t½Y$Ëìāz{**å‰X§ŠÃ�ä»»xxâCÙ].1]
¬äLLyÅ‚bóó~uZ�xŠc*X

ZVgƒ,œ~ÆŠzgZy‚b6,¯ò}*]ÆÃc*]»„g;ZzgZk
7g}Ç6,Zq-„¿ÅY\¶XZq-÷á²\g7\äEHÆnzVÆ
p÷áæZ:gzt»Zq©-VHì:

LL¡]ZzģZ&4è
E

GEL¡]Ì‘~7æ{¸X}.Zä¹EHÃMäŠzZzg
CÙ§sâg’ŠHXóó

EHÆìw~z‰Üâā~CÙ§sgzZVåXZ¤/âŠ{ñ�Š:ÌƒA$
ñ�ŠƒÇZzgz‰ÜZkÆZ0+gÐ (Frame) »Zq-ð”{a\ (Space) Ìky
Ð_m,ŒY@*åT~ÐgzÝ (Ether) ÏÇXEH»Ça\Zq-�Ûèq

1ztå (Container) ÅØ,¦/gC‰XEHÆìw~z‰ÜZq-¹(,Z
T~CÙÚz�ŠgBbZzgpsƒCìXZkìwÆ�z‰ÜÆ!*g}~¦g

‰‡.ÞâCÙ+].1]Ì¸XÎ’áÅ].1]ÅãCŠ (Protagoras) ¨g_
ZkŠg„¦g6,‡ì¶āLLCðÆ¹ÐUƒD÷XóóZq-qÆFpZm
U*"$GYMh÷XËŠØ‰1ÃZEVÐŠÚÅ&¢A»ƒ**
¢zg~ìX)].1CÎagppzZáÆatŠ*¹‚Š{ìÔ�Z+ZâÐµ
ì�ZµZµz�ŠgBb÷ÔPˆŠv}XCÙLLÚóó»iâyzky~Zq-̂k
z�ŠìXt÷}‚tLLŒVóóZzgLLZ[óóìX@*ëŒÛRx@}ÐªCÙƒ@*ì

āt‚Š{ZzgYãTãq,”†Šh+Z]÷X
ZgTäŠzu}¹Ð‡VÅ§bw•ZzgiâyzkyÆe~Ì
”h+œZzg÷~¤»bCÙ{HìXZkä–āÜsŠzq,Zy$Ö÷
z‰ÜZzgp~ÔÎz{Oîg6,̃zìw™@*ìX

LL@*ët**eìāw•ÃaZHYnc*Sc*YnÔtÑi˜åÐñ�Š
ƒÏX:„z‰Üz�Š~Ñc*c*»HYYìYè˜Vz‰Ü:ƒz;VLL¬óóc*LLó̂ó
7ƒYXA$w•ÌZÏ§bÎ@*gìT§bz‰ÜYèz‰Üc*Âz+„q
ì‰w•c*ZkÐ™[ÃðqÔ®Zw•Ì$¨45é GGGESz,„ÚƒÏT§b
z‰ÜÔZzgZ¤/Z(ìÂt£òZzgŠZ],}Åßg]~ƒÏXóóËZzg(z{H
ì:LLw•:Âz�Š~M$ËìZzg:»ƒ$Ëìó:„z‰Üz�Š~MYìc*»

CŠ*Š*Æx®ZyßÍVÅÚÄ(ä¸�LLz‰ÜÆ 30 ƒYìXóó
M¸ióóÆ!*g}~˜÷Zzgz{Ì—Zñ%!

ZgTÆˆ̀ðìw6,„…»-$z{¿åTäiâyzkyÅ
¡]Æ!*g}~§qÝî]XÔZ¤/pZkÆ7GƒñiÌMy
~)ZEyj†XCÙâŠ~Ú¹ÐpZm»ù·ƒCìXZ¤/ëtÓx̂k
pZmZkÐZµ™BÂøg}0*k¡ŠzŠh+Z]!*¹�÷:iâyZzgkyX
iâyzkyÆÇâẐÅŒ43š5é EGGCz�ŠÅqïiVƒäÆ¦gÃ»-$ä‘:

(Phenomenally ãCŠ�ÛZëÅÔT»ŠúòåāiâyzkyLL1~îg6,Çóó
÷1ZyÃLL!*¯Z]óóY**7YYX Real)
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cnz�Š~M™�Ûzr0*$ËìXZÞ,œ~ÆMy~®zv1Ë.çHE}äZL
~LL¸]Æ¾óó»¦g7 (Thermodynamics) Šzu}‡âywZgCwH]

HXtª]Z0¦gz‰ÜÃ:»ƒäzZáŠZ],}ÅOñZq-„‚~w•
5+k,¾ÐxËŒÛZgŠêìXZyÃc*]Æ�z‰ÜÇìZzg»Ñ]Zq-Î@*g
pÅqª~ì6ā1hñCÙZ¡Ò3‹ð

G
Gkä¬„¸,$1åX

eZgzyÆÇ‚i»g**óÐÛœ~¸¬ä:ÜsZkÅÉ].h+
‚b~ƒäzZàFŠgc*:VÅ7|™à¶X%zzEHÅ}*]Æ
GzçVÃŠú]Igi]Šïƒñ¬äŠ*Æ!*g}~ÃuÃt7H
TÅãCŠúZïZzgLL§ŠZ]Æfg)p~óó6,¶XCÙZ¡Ò3‹ð

G
GkÅ÷á0+Zg7"543ð EGEGVÃ

¬ä].1C„Æ%1oZzgåÂx~ps™Šc*XZkZ%~Ãðµ7āZ¤/
¬Åx]6,ic*Š{¤ÏÐ̈gz„HY@*Â‚bÅF,¹Ågëg~¹ZŸ†
ƒZƒ@*X

Mí6íÅÑt¶āZkäZyŠh+Z]ÐMÐ(,|™ZyÆZŸ°
™ŠZgÃªCÙHX@*ëz‰ÜÅZŸs»U*7åXZk»å‹t¬™[åXZK

~Zkä (The Phenomenology of  mind) Z’Zð’k,LLf‚ÅGz†óó
LLŒVóóZzgLLZÌóó‰/VÅZŸsÅzŸs#ÅìXt¦gZ]�„CÙ‚Š{Zzg
¦ñ‚ŠñŠ3ðŠï÷ÅÃ6,.e$@̀ŠZgZzg„Šä3÷XLLVwÆîg
6,ZkÎZwÆ�Z[~āLLZÌóóHì?ëë÷āLLZÌóógZ]»z‰ÜìX²
Zk¢ÅCðÃYiÆa…ÜsZq-‚Š{Š/Šg»gìāZkCðÃÉ1
YñXCðÃZ¤/É1YñÂZk»¼7™@*Zzg:„ZÐ™«Æ‚BgÄhe
~ÃðyZ!ìXZ¤/ëZkCðÃŠz!*g{ŠB�ëäÉgh~¶ÔZÐLLZÌÔ
ŠzPÆz‰ÜóóŠBÂ…I7,}Çāz{Cð!*Ïƒ_ìZzgZk»z‰Ü¦/g

C31 [ìXóó
¬)c*Zx(ÃšŠ™Šb¹M‚y»xìYèZyÅ’k,,GZkŠzgÅ

‚³F,¹ÅqªÅo9LÐözŠ‰@*ëtZ%)©àìā¬ÆÃc*]

tåāt¡~»Ñ]ÐZµz�Š»qïìXZ¤/»Ñ]»ÌƒYñÂz‰Ü»
z�Š!*¹gìÇX}éZzg)ìw6,„(§i»gÅúc*Vp!tìāZk~
iâyÔkyÔâŠ{Zzgw•Ã!*ÇZµZµŒY@*ìX|~ZyƒÃZµ™**
**eìX

EHÅ¢]Zk}*]ÐOW,¶�ZVgz,œ~~ZLŠzgÅƒ
Ð].h+‚b¶Xt6xZy6Æ¢Š~Ì¶Yèt»Ñ]»Zq-Z,

---- Yæ¦g7™C¶�**‡.ÞpåÔz‰ÜIZƒZåZzgÓx§ŠZ]»ƒ‰¸
ÃðZe7-–D7ÔÃðZz[7ÉåëM°¶XT~¢c*$+k,CÙq
Šz!*g{áZiyƒYC¶X!*ÇZÏ§b‰',¤â~0*gŸz@MsMgôÅ

÷:Æ‚B−jÂZiyZ(g™_¶X�,œ~äZkÃt»Ñ]Ã
"g·Ð»™Šc*ìXPˆŠv}6,Zä‚•zYæ}4,xÃps™Šc*ŠH
ìX"up~ÔƒÑ!*gëgÔCÙR6,§ŠZ]ZzgZ{î5‚bÆ™ŠZgÅúc*V
S:]÷X

EHiâyÇZzgLLZŸ°ÔªCÙ~Zzg¬xz‰Üóó~×™@*å6āZgè
{-V~ªCÙƒ@*ìXZkäiâyÇÆ¦gÃ�ÛzrŠc*ÔZq-Z(»ïz‰Ü»
e:Šc*�}+MÆZßßVÃ‚Š{¯@*åXiâyzkyÅtŠh+Z]Z,¤!g
¦gZ]U*"$ƒNMVä»Ñ]Æ!*g}~øg}ZŠgZuÃ°ŒXZq-
E²áJ-Z7Ç¦gHY@*g;X@*ëŒÛRx@}6,¯òEHÅ}*]

U*"$ƒNXz{LL¡ºmuzŠÆZ0+góós (Relative) ÅLLÇC×VóóZŸ°
‰X

(Newton and Hegel) EHZzg¬
}éÃc*]�EHÆˆŠzœ-VJ-‚b6,qz~gìÔ̧!*ÇßY
Æˆ~egÖeZgzyÅZz!Šgc*:VÆˆ«!*g¤{½ÐŠzegƒñX
eZgzyÆÃtZg»äU*"$Hāi0+Ï¸Z2¡]ÅãCŠ6,%‰æZìÆ
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{µlZg~gº¬ÅZ˜b~¡]ÆÇúZïÃLL¡Zq-ÈZzg
C»Ñ]Zq-ÑpÐ„ÔZipŠÃuÀì�pŠZL 33 D`ó̂ó~7™D÷X

M\Ã‡ì™@*ìZzgZLZ0+gi0+Ïg‚rìXw•Zq-„Š1ìT~µZzg
tŠzâV÷áïƒD÷Xt].1]ÆãCŠ~GzçV~ÐZq-ì�¯ò
gc*èÆ0ZßßVÅÚZâÅÇâÎÐic*Š{ŒÛd$÷X

åîg6,{à(»¦g¡¯òæ¢a~„~eìXtÌZq-gc*MC
Šh+ì�Zq-Zë™ŠZgZŠZ™Cì1t|Ã¡Z0+ZiU7™CìXæ¢a~
Ñiòîg6,LLZkãlZgzV»ñZi:óó™CìX»-$Æo}Æ',@
gc*èÅŠh+Z]¡~Zzg0Zßw7÷ÉâŠ~Š*Æx@Z]Ðâpf÷X
¬U*"$™@*ìā-**ã¡]Å{µlZg~zŸ0VÆözŠƒäÆ!*g}
~¬„ÐMÇ{¸Xz{û{™@*ì:

LLz{ßv„~îg6,ZyßÍVÅÚÎaÆjZáÐÄF,¹c*C¸�
øg}Šzg~„Å̧]Å(°ŠZzgZ°ZŠÅ¤‰ÜÔÑözŠîg6,(,~ZzgÑözŠîg6,
gKÔZq-"0î EHÑZpÐ¦ZzgZk§bÅŠzu~!*ÂVÃŠï÷�ZÒZz‡]™~ƒð
gc*MCgÌ6,4ƒCìZzgZk+Bºé EF:6Å§szZ3Ã‡.Þ*öÔ»ïZzgz±

C34 ìw™D÷Xóó
tS,M`Zkz‰ÜÐÌic*Š{!*pZzgoƒ÷Z#tè‰̂XtH

**‡.Þ¢4ìZ#‰gc*èŠZyZzgâCÙ+ƒ]»Ñ]Å¡]Æ!*g}
~Z•ð"ƒŠ{Šú}%x@ZC›ëÆ7™D÷ZzgQë÷āî
o]ZyÅ7™Š{)zZ]ÅpzgCZzg‚ŠÏìXgc*è»ÝM`ÆŠzg~

¢45é E
G
I¨g_ÆiâäÐ(,|™ìT»ìwåāLLÓxZâZ°ZŠ÷XóóZzg¢45é E

G
I¨g_

Determinations Å§bZy»g8-eàÌâẐÅŒ43š5é EGGCìXgc*èÓxLL£g~óó
ÃF,u™ŠîìÎZñLL°ŠóóÆXtÇñZŠÃÃZ0+Zi™ŠîìZzgZL¸Z2Ã
qzV6,{gYîg6,ÑÍ™CìXZyŠh+Z]~ÐÃðÌÇz�Š7gBbX
ÜsâŠ~Š*z�ŠgBbìXZk|ÃÀ˜ÃZ0+Zi™Šc*Y@*ìTÆn{Á}ò

‚bÆ!*g}~wÄ].h+¸XZKÂ[LLZ_Og~ÐÄóó~_545¾æ
HGE

Y
iZzg

6,zÍ”äZk§sÂzŠÑðìā¬ä¯òEHÅ¢]Æ}é§i
»gÃZkz‰ÜšŠHZ#EHÆ¦gZ]ÃŠ*½~zZZ#ZÑ�ZxìwHY@*
åX

LL41ºÒ5é XGGð,¡]ZyÓxqzV»±Z0+Zi~Zq©™@*ìXÐEHÅ
‚b”G¶Xz{Sàîg6,}*]ÆÒy™Š{‚Š{gzbZzgY0+ZgzVÜ
ë{−VÆŠgxy£g~�ÛtÃãCŠ¯@*ìX¡]Æ!*g}~ZkìwÃ
šŠ™Dƒñā�Ût¡ªCÙ~ìZzgz{ãCŠ~îg6,‚Š{ZzgŠyìÔtZy
ŠgY]~¶ÆZkyÃšŠ™@*ìXtZq-xF,KMÅ¤&™@*ìT»CÙ

C32 ŠgzÔŠgZÃ¬Ð�Ûn™@*ìXóó
¬äEHÅ}*]ÅŸÇCÇVÆ!*g}~›g]Ð–åX

z{ª¿åTäZVgƒ,œ~Æ}é§i„Ã§qÝW»¶K:¯c*å
Z¤/pZkŠzgÅ‚³uzŠäZÐZkZ%ÅZYi]:Š~āz{Ãð×ÌZ^w7

™nX¬Æ4,Šq-CÙözŠÚLLŠgxãóó¶ªËŠzu~ÚÆjZáÐ
ZŸ°¶X´z{Zi,tm¡gŠk\o7ÉZq-ƒYIH¿å!CÙÚCÙŠzu~

ÚÃözŠÔOW,Zzg³™C¶X®ZAz¥w¡].ZÇ:©]ÅuJ-
Šg„¸)6ā…¯ò}*]~ÃM@*ì(pZkßg]~7Z¤/ë
qzVÃúZï¦g™,Tßg]~CÙÚLLMÃ¹©]!*bZzg¿!*bóó»³
ìX

iâyâŠ}Æz�ŠÅßg]ìXgc*M]ZzggŠywz‰ÜÐ7
ûMhÉz{ZÐ¡Zq-LLlZg~móóB÷X|ÃKÆalZg~

g¤VÅZÌšµ0ìYèCÙözŠÚÆalZg~Ã̀Æ§i»gÃ
ZCc*YYìXlZg~g¤VÃŒ%‚b**eƒÏpz{i0+ÏZzgw•Å
ëÏZzgZ+"up~Æ¿ÃT~’góZzggCgCƒäzZàp´V

Ze7-Z_OgMöp=VÃÀŠîìoƒîg6,Òy7™MhþX
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ÃZ#-+ö
EH

^~™̂Cì)ÂZ**ðÆ³ßVÅ̂~(Xt!*]zZãîg6,gzÝ
ÆØƒäÆ6,ZäÃbÆ„Š¶XZÝ~Mí6íägzÝÆ6,Zä
fgZCÃbÃŠz!*g{ZY¤/H1Zq-!*ÇZ§jÐXZk~gzÝÃZq-!*Ç
5n»fg{U*"$HŠHå�„Š™ŠZg»â´åZzgàz‰Üfg}ZzgØŠzâVÆ
pZmªCÙ™@*åXZkª]Z0ÃbÅ$+zªteƒZāZÞ,œ~Åx

ZzgmzsÅ)zZ]÷áï÷ÔôpƒI Z†zj\ y~Šgc*©ÔX~
pZkÅ$+zªtÃt%Š{ƒŠHāgzÝÃ̂™äÆaZq-{mzZWLLZpóó
Å¢zg]ìX

{mZŸsZkGz2ÐÑzqƒCìāÜ~gzÝÅgëgÅeö
åxgìÏeìgzÝÆÈÅgëg»mx@{™äzZáÐÃðÌƒX

ZkÐt³Z~.HŠHìā»Ñ]~ËÌqÅugëggzÝÅgëgìXZkÆ
´z{{mZŸsÆ_.ÂZ**ðZzgS)âŠ{(w)z~÷Xt].1]Æ
ãCŠ~‘:Gz2Åª]Z0¤&ì'âŠ}ZzgÂZ**ð»**‡.ÞeÏ
™ŠZgZzgt¦gāw•LLÂZ**ðóóâŠ}Æz�ŠÅqªìX

Mí6íÅZkŠgc*ÄÃāSZzgÂZ**ð)z~ƒD÷ZkÅ�g
Æfg)ÒyHY@*ì�ZVÆZ0+gñ�Š"C{ÂZ**ðÃªCÙ E = mc2 )zZ]

Å´#ÖÂZ**ðÃ7™C e ™CìXt»Ñ]ÅÓx%ÃiÂZ**ð»u*ìX
Å c gzÝÅgëgÃ)v¢a°²(X c SÃªCÙ™@*ì)¤/Zx~(Zzg mìÔ

Zg[Zg[ìXZk»ÈìāZq-¤/ZxâŠ}~ñ�ŠÂZ**ðÃ 900 ÇlZg
Zg[Zg[ZgvÆ',Z',ÂZ**ðqÝƒÏXZkÅ̂k 900 MiZŠHYñÂZkÐ

VwtìāZq-¤/ZxâŠ}~ñ�ŠÂZ**ðŠzDÙZgHðzwÆWÐ�ÂZ**ð
qÝƒÏZkÆ',Z',ìX

âŠ{ZzgÂZ**ð¡Zk§bLL‡.ÞnŠ!óó7ìT§beZ°Zzg̀ðâgu
»**xŠêìXt¦gZy6,Zä ÂZ**ðóó - Éz{Zq-„q÷&Mí6íLLS

}é¦gZ]Ðic*Š{÷ZZzg)ãìXÅgzÐVwÆîg6,g¥/wZg]~

',MæƒD÷X
(Relativity) ZŸs

šµZ_^Mí6íøg}ŠzgÆxF,+f~V~ÐZq-åXZK
Zå,ZzgZhß,‚D{ÆŠgxyZkä‚bÃZq-åZz[ÐŠzeg™Šc*

{mÃt (1905) TäCÙR6,÷}ZW,Z]%A$KXZkÆŠzx»g**ó
¬xÃtZŸs÷X«¹g~»mZ•ð!gëg~Ðì (1915) Zzg ZŸs

²Šzu~»mæ…ÐìX
Z•ðŠh+~™ŠZgÆqïƒäÆ!*z�ŠMí6íÆtÃc*]ãCŠ~îg
6,Š!*]ÐZ~.K‰¸ZzgZ7iîg6,Ì»x!ÐÑÍHŠHTÅzzÐ
ZyÅ¡!*g!*gU*"$ƒðXMí6íäZL»x»M¸i�g

&CÒjè FEXâgáŠ"
ÐH�!*g9Æ–wLL‚bÅ@*gõ»ƒÐtóóŠ/åXtZÞ,œ~Å

ƒ43š5é EGG]»Z0+gzã§ŠzZã™@*åXtŠ/gzÝÆ',¹ïFÃtÆÀòZßw
zä™äÅÃÒ~tzZã™@*åāgzÝÅªCÙ~gëg»Z®gZkgëg6,åT
gëgÐx@{™äzZÑŸîg6,‚ÁLLZpóó~™̂@*åXMy~gzÝÅgëg
~Ãð�Ût70*c*ŠHÔ÷á@eìTgc~Ì™̂g;ƒX

~High Electrical Fields ZZå\äˆ~U*"$Hā',¹yZy
Ð¦/gDƒñZ¼z4,ÅgëgZkgëgÐÁ¶TÅ7Íð¯òEHÅ
¢]äÅ¶XZÞ~œ~Å¢]ÆZy§ŠZ]Ã{mÃtZŸsäi
HX6,Zã¢]@*•g~Æ1ÅzŸs#™äÐ‡Ü¶XMí6íäzZã

âŠ}~ñ�Š"C{ÂZ**ðÆ©àÐ{ÆMiZŠƒäÐZ( "Inert" Hā
ƒ@*ìX

Y~Mí6íä{mÃtZŸsÃZLÃpz‰Ü~Zkz‰Üð 1905

~°uÅwÐ»x™g; (Swiss Patent Office) HZ#z{Îõ¼M~
åX5ÃZ#-+ö

EH
}*]ÅŠgc*:VÐMÐ(,_ƒñZkäU*"$HāÜ~gzÝ
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ì�Š"ÅºmR»@ƒCìXóóz{'×h+Hì:LL‚b**x.Š=ÐÐ
ƒŠxƒäÐ7<ÍZCXz{¡%zzìÑ]Zzg6Š!*C›ëÆŠgxy°x
_“Ð6,.yƒCìZzgZ¤/Z+°x_“aZƒYñÂ‚bZy¦gZ]Ã
ñÐÂhYhŠîì�Zkä¬Z2ZgKƒD÷Zzgøg}DÃZq-ZdF,

CZq-w•5+k,ÚÅS~ZŸ†¾§bƒYì?Zk 35 R6,àŠîìXóó
n»¦gøg}gzi%{ÆŠ"Ð§Šg‚rìXZq-˜RƒñwÅS~
¤/ŠlÆŠzgZy„CÙÃðZŸ†7ƒ@*XwZŸ†ƒ@*ì1tZkŠg©àƒ@*ì
āi£œÆaZÐÃZ0+ZiHYYìX{mZŸsÆZW,Z]»x@{
gzi%{ÆbCÙ~7HYY@*ëZ•ðßgÂV~}Z+!gëgzV~�
gzÝÅgëgÆŒÛd$ƒVZŸsÆZW,Z]%ŠZgƒ**ÑzqƒYD÷X

Mí6íä7ÍðÅ¶āZ•ð!gëgÐ™̂äzZàÚÅS~
ZŸ†ƒYñÇX¬xgëgÆe~Zk‡âyÃÃZ0+ZiHYYì1ik,,�CÙ~
fgZ]ÅgëgŠkDÙZgé°²c*ZkÐÌic*Š{ƒCìZzgZ+gëgzV6,ZŸs
ÆZW,Z]ªCÙƒYD÷XÃZ#-+ö

EH
}*]ÅŠgc*:Vä{mÃtZŸsÃ:

Üs£g~ÉlZg~Z±gÐÌŠg„U*"$™Šc*ìXZq-Z¼zyÅS
Æ',Z',gëgÐw•™@*ìÔ´z{ 9/10 ~ZŸ†ƒ@*ìZ#z{gzÝÅgëgÆ

kHƒ@*ì!*Çz,„‰Mí6íä7ÍðÅ 31/6 Zi,S~ZŸ†
¶XZkz‰ÜÐ{mZŸsÃFŠiMiâc*Y[ìZzgZÌJ-ZkÐŠg„

Particle }òqÝƒñ÷XZ¼z4,Z#Zq-¤!gæZgÐ{g`ƒD
÷ÂZyÅS~ÔZKZ’ZðSÐÔe:DÙZgkHic*Š{ZŸ†ƒ Accelerator

Y@*ìZzgSw•ÅÂZ**ðÃªCÙ™CìX
¹ic*Š{!gëgzV6,S~p~úc*VƒYCìX].h+¢]!*ÇZ+
„!gëgzVÐmgBbì6āik,,�CÙ~fgZ]�½ãgzÝÅgëgÐ
w•™D÷XZkßg]~¯ò}*]ÆZßwÑÍ7ƒMhqÑèz{
gzi%{ÆbCÙÃoƒîgÐÒy™Mh÷X=ÐÅgzÐËcznÅS

psƒYCìXZkÅgzÐâŠ{¡Zq-{mnÅLL¨ƒðóóÂZ**ðì²CÙn
ÅÂZ**ð)øwgzÝÆ(âŠ}ÐzZhìXZkzzÐtIßìāÂZ**ð
~psƒä6,âŠ{LL¸T$óóƒY@*ìX

Mí6íÆZßwä’ñâŠ{ÆZk6,Zä‡âyÅ(áà&ßZ,̂g
äzäHåZzgTÆ_.âŠ{ªS:ÂðHYYìZzg:„n{X|
~CÙÂZ**ð»ZyZ`™äzZá6ð¿~âŠ}Åðh~ÏlZgÂZ**ð~
psƒYCìXZÞ,œ~~TnÆ6ð¿ƒD¸}Ã%»SÔ
Zy~ZklZgÃ**0*7YYåpEàð¿ÂZ**ðÅ»°lZg{g`™@*ìZzg
Zk~SÅ¶Ã**0*YYìXLLjyóóÅqª~ÌÓxâŠ{"ÑgÂZ**ð»
qïƒ@*ì@*ë‡.Þx@{:ƒäÆ!*)̄t!*]Zkz‰ÜJ-™~7Mð
Z#J-Mí6íäZkÅzŸs#7ÅX
âŠe$»®ZceÅOñMí6íÆÃtäZÐZq-¢oãCŠ�ÛZë™

Š~ìXLL’ñâŠ{óóÆ6,Zä}éZßwÅ(Z[øg}0*kZkÐ}ic*Š{
‚³ZzgÀòZßw’ñSZzgÂZ**ðñ�ŠìX�wwH]Æ¬‡âyÃ
MÃ¹Zzg**‡.ÞF,Šh+§jÐÒy™@*ìXâŠ{LL¸T$óó‡7ƒ@*ÉÂZ**ð~

ÅÀlZgZq-ÜgSìXâŠ}»Zq-fg{Ì+c* ÂZ**ð - psƒY@*ìXS
ð7HYYXŠzuZ¦ggzÝÅgëg»Zq-ºmu»qïƒ**ì:

ªtŠúòāÃðfg{gzÝÅgëgÐic*Š{!7̂™YYèZ#z{êÁ
gëgÆŒÛd$(ìÂZkÅSÑpÐðÆŒÛd$BìZzgZkzzÐZk»gzÝ
Ðic*Š{!gëgƒ**ÂÐÂF,ƒY@*ìXt¦gZ]êŠZzgÂÐ™~
MäzZáŠ3ðŠï÷XtëwLL=ÐóóÆGzçVÃŠú]Igi]Šï
÷XLL=ÐóóZzg‚bÆŠgxyñ�Šgº»Zq©gzÏ‚bŠZy6,zWZs
e~Ñ&+ZîäqgzfsZÖp~Hå:

LL**x.Š=ÐZy¦gZ]z¬ŠZ]Æ‚Š{ÀòZßßVÆÎZËqÅ
úÒÏ7™C�øg~gzi%{i0+Ï~6,zZym_÷Xt™1úÅZq-¥R
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÷Zzg²-)é Y
GÃqaZƒC÷XZk§bÐÂZ**ðâŠ}~ZzgâŠ{ÂZ**ð~ps
ƒ@*ìXMí6íÅŠgc*Ää»Ñ]ÆgñiÆ!*g}~÷~Îú1úÅ
ãCŠ�ÛZëÅXZkäÎg`ÅÂZ**ðÆùÅzŸs#Å�œ-VÐZq-ZuZg
¯ƒZåX"C{ÂZ**ð»fí{&+Z]pŠâŠ{„åXâŠ}~7æ{"C{ÂZ**ð»

Y~‹zlZzg**Ç‚Å~Š¬Zzgtƒ¼„CÙZq- 1945 bCÙ{Š*äZ~
6,ŒìX E=mc2 ‚Š{ÐÃgñá

(The General Theory of Relativity) ¬xÃtZŸs
ZŸsZkßg]~»°oƒZ0+Zi~»x™CìZ#Ãðq {m

x@{™äzZáÆjZáÐxgëgZzg‚~™̂g„ƒ@*ëiîg6,
w•LÌx7ƒCX¼̧'Z+ƒC÷�åw•5+k,ZâÅgëgZzg
‚~pzpw»!*)̄k�÷Xik,,�CÙ~fgZ]aèÁÃ+V6,Z•ð
!gëg~Ð™̂D÷ÔZyÆ0*kZÚz‰Ü7ƒ@*āz{'×h+gëgñÃZk

ÑÍÅY$Ëìp*gzVZzg(gzVÅw•Æe~ aZy6,{mZŸs
**»°U*"$ƒðìXŒVøgZ‚—i',Š„̧]…Æ!*)̄z̧q {mZŸs

5+k,ƒäzZái',Š„ZuZqÐ7,@*ìXtÌlZgZzg£g»çnìXik,,
�CÙ~R6,̧]…Šzu~̧ÂVÆ£«~ZâÁƒCìāZÐÃZ0+ZiHYY
ìXZkÆ',@gzi%{ÅŠ*~̧]…Æ´z{!*¹Óx̧ÂVÃÃZ0+ZiHYY
ìX

Mí6íäZŸsÃ:Üsxw•6,É¬xw•6,ÌÑÍ™äÅ
ÃÒÅXZkÐ{mÃtZŸsz�Š~Mð�æ…Ð0ìXZkä
:ÜsEHÅ¯òƒ43š5é EGG]ZzgZkÅÇ}é»Ñ]ÐģÂhZÉZ½kÅ
Ç¯òææ~ÐÌ**©ÂhŠc*XMí6íäU*"$HāZ½kÅæ¢a~
¡LL{à(óó6,ÑÍƒCì�{µ¦gZCŠh+ìX|~ÜLÌ{à
7ƒ@*XkyâŠ}Ð**‡.ÞeÏìXMí6í»ŠúòåāÜ&+Z]pŠâŠ~

Lps7ƒCX®Z˜Rƒñw»ziyÌZÚ„ìA‚•w»XZk
§bZq-‡âyŠgc*ÄHŠHåTÅgzÐgëgÐsÃSåxgS
ìX

ˆ~t‡âyßU*"$ƒZXt!*]Šgc*ÄƒðāgëgÆ‚BS~
ZŸ†ƒ@*ì@*ëtZŸ†YègzÝÅgëgÐŒÛd$ƒä6,„‡.Þf™lZg~
ƒ@*ìëZÐ)S(xìw™D÷XŠg„‡ây¼Z,ƒÇ:LLZ¤/Ãðq
Îé°²ÅgëgÐÁ6,w•™CìÂZkÅSŠkÑÅ,{J-xƒ
ÏXóógzi%{£œÆaë�Ûn™Mh÷āSÔgëgÐsÃxgSì
p!gëgzVÆatßìZzggëgÎic*Š{!ƒÏZÚ„tGz£ic*Š{ßƒ@*
YñÇXgŠy6,FF„Å§btgzi%{£œÆa‡.ÞJwìX

@}Zk§sZ÷ág{™@*ì:
Æe~åîgÐt6,÷X Approximate Law LL‘:Z±gÐë

Š*Æ!*g}~øg}7g}¦gÃGpsƒY**ecqÑèS~p~Å
lZg.e$¾ìX̧Z2Æú»g�Ûâ¦gZ]c*�Æ!*g}~tZq-.e$
Ð!*]ìX‰Zz‡]Zq-©à‚ZW,Ìøg}¦gZ]~÷~p=V»

C36 ¾èƒ@*ìXóó
{mZŸsÅ7Í×Vx@ZC›ëÆ_.U*"$ƒð÷X‚b

ŠZâVäŠ"ÐŠgc*ÄHāÇâÃÑik,,�CÙ~fgZ]aZ™$Ë÷ª
gzÝÅÂZ**ðÃâŠ}~psHYYìXZrVätÌŠgc*ÄHāZq-
fg}ÅðÆaÂZ**ðÅ�ÁZiÁlZgŠg»gìZk»Z®gMí6íÅ7

6,ƒ@*ìXsÂtìāZq-7ÉŠzfgZ]aZ Rest - Energy ÍðÆ_.ZkÅ
ƒñ¸:

²-)é
Y

GÃqÆŠ"~… "Anti Particle" Zq-fg{ZzgZq-ZkÅ¡ª
)7iñzy(qÝƒZXZkÐZ«¿ÌzZµ Anti Electron Zq-Z¼zyZzgZq-

ƒ@*ì:Z#Zq-7iñzyZq-Z¼zyÐMìÂŠzâVZq-Šzu}Ã»™Šï
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Ãc*]Ã=w¬x¯äzZà’k,zV~ÙZ7gzVÐX¡ë{ƒZì:
LLÜÃZq-g(,ÅeŠg¦gÙóóc*LLÜÃjÅ§bìwÙóóz){z){X

ŠgZÝtìwCÙz‰Üf‚~gxecāLLiâyzkyÔâŠ{Zzgw•Å**‡.Þ¹
Z»ðìXóóTxëZkZ»ðÃ�ÛZñl™Šï÷ë̄gUìw6,*:6,ZuZge$Å

3ð~Y¤/D÷X
Z¤/ëkyÃÚ!*¯Z]ZzgZ½kÅÜ%âŠ}Æ¦g™,ÂtzZãìā

z{nŠZg7ƒ$ËXtLL–óóì@*ë6ā¬ä¹ì»Ñ]~ÃðÚZ+
7��ZzgØ6,Œ:ƒXkyZzgâŠ{Zq-Šzu}Ð¬„ŠZzg!*bÔ
™äzZábCÙ7÷Xky~âŠ{÷áïìZzgâŠ}~kyXtåîg6,
**‡.ÞeÏ÷X»Ñ]¬îg6,âŠ}ZzgkyÅ].1CZ»ðìX{mÃt
ZŸs.e$!*gOÆ‚BâŠ{zkyÅZk].1CZ»ðÃÒy™@*ìXZÏ§b
Ðgc*è~#&+Z]pŠLLØóóc*°x7ìÉZq-ÇlZgÃªCÙ™@*ìZzg

Zq-çà{»™ŠZgZŠZ™@*ìX
Mí6í¸]…ÃZ	x6,¿5+k,ƒäzZàLL¸]óóÅOñkyÅ
{¤Æîg6,7™@*ìXZkÃ̀ÅgzÐky&+Z]pŠâŠ}Åñ�ŠÏ
ÆË~n3Y@*ìXâŠ{ZzgkyÅZ»ðÃÒy™ä»tZ0+ZiŠg}»Šì
ZzgZkÐZ•ðßÂí]»gZ3ÁY@*ìXZ¤/kyÃCÙÚÐ¬g~¦gH
YñÂtZipŠn73YXZë`tìāky»¦g%âŠ}Æ**eìXt
ZI^Z»ðìTq»ëY,̂{ágì÷z{kyÐâŠ}»ºmģìX

~z�Šgnp÷X (Void) -**ã�CÙ6,2Vä²āƒZtÃtŠc*åāZVLLÜóó
ŠzâVq,Zq-Šzu}Æ%7g{‰XâŠ{%kyÆZ(„ìT§b
ky%âŠ{ÆXCÙÚÐ¬g~Ü!*Ç¼:ƒäÆáZŠsìp¯ËuzŠ
ÆâŠ{ÌZ,„ìXkyZzgâŠ{Z,#5÷�Zq-Šzu}ÆaÑixz
Fzx÷ÔZq-Šzu}ÃzZã™D÷óözŠ™D÷ZzgZq-Šzu}Æ%ZC
z�Š',ŒÛZg7gÄMhX

~ZkäZLZk¦gÃ„CÙ Z	xÅñ�ŠÏÐOW,ƒ@*ìXZL{mÃt
Zq-Z{îÅßg]~ÒyHìā¸g~Z	xÆŒÛd$LLÜnMßŠƒ@*ìXóó

ÇªâŠ~»Ñ]Z½kÅZkŠ*Ð!*ÇZìT~åŠZ],}Ô
Çâāz){ƒD÷XÇŠ*"F,v�Ð½~ƒðìXt¦S7É

LL&×~G,~óóìXŠzu~§sÜÃðZ+q7ì�âŠ}ÐZµz�ŠgBbƒX
ÜÆnMßŠƒäÐ%ZŠŠzu}/V~tìāâŠ}»z{n�ÜÃLL6,óó™@*
ìXVwÆîg6,tU*"$ƒ[ìāÜ~ñ�ŠZ	xÅæÆ�gzÝÅ
ÃÑ&×YC÷X

{mÃtZŸsÑiòîg6,æ¢a~‰™ŠZg»qïì1tæ¢a~Z½k
Å¯òæ¢a~Ð!*ÇZìXVwÆîg6,Z½kÅæ¢a~~áZi~

ŠgZƒ@*ìXMM6í» 180 èoL7XZzg[ÆÐViZz-V»ù·
ÅúÒÏ™@*ì�kyÅ&EV (Synthesis) iâyXkyZq-Z,ZâZ`

)Zz™ðÔahZðZzgMð(Zzgz‰Ü6,”ìX)Zk»¦g¬UMí6íÆZq-
Y~7HåX(tXg3æ¢a~n 1907 Z*ŠgzÏ̀ð5,ZŠCÙðizmä

XZk~[Æ ("Curved Space - Time") 3ðƒð¥VÐmgBbì
ŠgZƒZzgáZi~èo:ÜsZq-Šzu} 180 ÐViZz-V»ù·¢zg~7ā

ÐïMh÷ÉZq-Šzu}ÃsÌ™Mh÷X
Z½kÅæ¢a~~6āZxäÒyHìÔøgZ‚—Šh+Z]ÅZq-
7g~±~Ð7,@*ì�ÇŠ*Ð‡Ãð_“7g‰:Zq-`TÅÃð
eö„7Zzg�Zq-âā0Y@*ìZzgtMÐ^™Zq-!*ÇûZgR~
psƒY@*ìZÏ§bBZZZgkXZyÓxŠh+Z]~ÐƒÐ·Šh+

ËZ+ÚÆ%z�Š ì»-$»o{eì�ÌƒÜ (Empty - Space) {àÜ
7gÄ$Ë�ZÐ½nZzgtqâŠ{ì)ZzgÂZ**ð�āZq-„qì(LLkyÅ
æ¢a~»çZkâŠ}Ðƒ@*ì�Zk~÷áïƒ@*ìXóótLLnŠZgkVóó»Ç
ÈìXt¡âŠ}ÆÇpZmÒy™ä»Zq-§iìXMí6íÆ
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é°² 700 Æað”{7ìÉƒYìāt’g„ƒXKN½ã
ÅgëgÐëÐŠzgƒg„÷X*g}ZzgKNÚpsƒgì÷óz�Š
~Mgì÷Zzg+ƒgì÷X7g~»Ñ]Zq-zWZ3hZì˜V*gzVZzg
KîVÅiazñ]»öZiwÐYg~ìXt9sV~Zz!zZu]

ó*gzVÆŠgxyn{Á (Super novas) ÷!)CƒðKNZ$©-Cé
EEE

Eg~*g}
XÅÑÄøg}Îg`ÐZg1VkH (Black holes) ”ZîZzgZ,gziy(g}

ic*Š{ìZzgz{*gzVÆ7g}7g}L$Ö3YD÷XZ+q,÷á²zVÆ
{]ÃÌâ0+™Šî÷X

(Relation Between Things) ZâYÆ!*bgº
¹Ð¦gZ]{µZŸ°™ŠZgÆqï÷XVwÆîg6,Z¤/ËÐ

7YYñāvuZkÆkyÆ!*N§sìc*ŠZN§sÂZk»�Z[Šb
**eƒÇXŠzu~§sŠgc*ÆŠZN)g}Æ!*g}~!*]™**eìYè
Šgc*Æ·îÐZkÆgc»çƒY@*ìXZÏ§bëÈMh÷ā»g,!*N
;B¹÷)ÁZiÁ',¤6~!(Yè»gÅw•ÅzzÐŠzÂ4V~ÐZq-
»çƒY@*ì@*ëZyÓxVßV~LL!*NóóZzgLLŠZNóó»¦gLLZŸ°óóU*"$
ƒ@*ìYèz{°!*p‘W÷Z#ZyÅ‚Å°pCñ‰§jÐÅ
YñX

ZÏ§jÐZ¤/ë7âLLZkz‰ÜŠyìc*gZ]?óóÂ�Z[»Z®gZk
Z%6,ƒÇāë¹Vñ�Š÷Xßy~Zkz‰ÜŠyì1M7´~gZ]ìXŠy
ZzggZ]ZŸ°¦gZ]÷X»ç™{Zgn6,øg~7icÐƒ@*ìXÃðq(,~
c*gKŠ3ðŠ}ÏÂZk»Z®gx@}Æ£xÐZkÆÃA6,ƒÇXLLZz6,óó
ZzgLLnóóÌZŸ°¦gZ]÷�Š*ÆÍwU*"$ƒä6,psƒ‰XLL=Ðóó

"Upside down" ÆaM`J-tJw™**ÂZ%ìāM7´~ßvLLZzóó
^Mh÷pZ¤/ët™BāLLÀŠ~óóƒä»¦gZŸ°ìÇ7Ât§Š

{mÃtäÁZiÁZq-Z,1ÅzŸs#™Š~TÅzŸs#™ä~
EH»¯òÃt**»xg;åZ#(g{«gŠÎg`ÐŒÛd$F,+£x6,(ìÂ
ZkÅ¤/Šl~ÐnÅ"F,v�aZƒCìÔ¬Zk"F,v�ÅzzÃŠzu}
(gzVÅæ…ìwHY@*å@*ëZ7Ñg™äÆ!*z�ŠÌZk1ÅzŸs#
7ƒ0*C¶XÎg`Æ¤/Š«gŠÆæZg~.e$©à‚�ÛtM@*åLLW

pZÚ¢zgåāZkÐâCÙ+ƒ]ÆZ°ZŠzÑg¥/(,ƒ (Perihelion)Òóó
YD¸XMí6íÆ{mÃtät7ÍðÅāËÌ¤/Šl™äzZá
(g}»WÒEHÆ‡âyÅÒy™Š{w•Ðic*Š{ƒ**ecX«gŠÆ

e~tŠg„U*"$ƒZZzgˆ~iCÙ{(g}Æe~ÌX
Zkät7ÍðÌÅāæ…ÅzzÐgzÝÅÃNn3YNÏX
®ZZkäŠúòHāÎg`ÅRÆŒÛd$Ð¦/gäzZàgzÝÅÃNâā

Y~KYäzZáÎg`¤/‚ 1919 ²Æ',Z',n3NÏX 1.75 ÐMguÆ
ÆƒCx@}~t!*]U*"$ƒ̂XMí6íÆ÷á0+ZgÃØ»io]
�ÛZëƒŠHXtÎg`ÆŒÛd$(gzVÅªCÙ~7ic~�ÛtÅzŸs#gzÝÅ

w•ÅzŸs#ÌT ÃîVÆn3äÐ™YåZzg(g{«gŠÅ"F,KM
~EHÆÃc*]**»xgì¸X

EHäZ	xÅw•Ð0¸Z2zäGXÆ_.¸]…»Z®g
S)âŠ{(6,åXZk»tÌŠúòåāËŸ6,¿™äzZà̧]ZkŸÅSÆ

aZ™CìXZuZqÅæZfÃZ3,âë (Acceleration) wkÚƒ~ZuZq
Gravitational Mass Zzg Inertial Mass ÷X',Z{gZ„x@}ÐU*"$ƒZìā

zZ¢š5é
GGSZq-Šzu}ÐZq-71,{J-7VƒD÷XMí6íäZL

!*Ç Grvitational Mass Zzg Inertial Mass {mÃtÅZ’ZZkGz2ÐÅā
7VƒD÷YètwZq-„q÷X

„CÙ‚ÁÃMäzZá*g}Z•ð!gëg~Ðw•™gì÷XMí
Y~7Åtìwāåā»Ñ]å 1917 6íÅ»ÑC)zZ]~�Zkä
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ìXLL¬xóóqÑ]~EH»æ…»ÃtMí6íÆÃØÐëM}ì
pZ•ðqÑ]~ŠzâV!*ÇZ÷XŠgZÝEHÅ¹g~Zzg¬xÃt

ZŸs~z(„§Šì6gŠyZzg].1]ÆŠgxyìZzgZÌJ-Æ
ØZ@ÐU*"$ƒ@*ìā].1]ZzgZŸsŠzâVŠg„÷X6ā¬äzZã
HåóCÙeöŠgZÝZq-ÚƒÃÒy™CìX

@*ëCÙeöaèZq-».ÞìZkaZq-Z(£gƒ**ecT»ñZi:
ZL´z{ËZzgÐ:ƒnX¬xîg6,ëqzVÃÜsZy»ñZi:Šzu~qzV
Ð™Æ„™Mh÷XtqMÃ¹gzZ*!*ëÆ].1C¦gÃªCÙ™CìX
].1C§i»gÅgzbÇsV~tìāqzV»‹tZyÅw•ÔZg»Zzg
g¤VÆæÃHYñXt}é§i„ÅÐ¡ì)&âg¾ZzgZx
âẐÅŒ43›é EGC§i»gë¸(�ZâÃYæZzgÇìw™@*ìXEH»¯òÃt
»Ñ]»Ú̧åTÅzzÐZLÓxF,»g**ñVÆ!*z�Šz{Zk”†6
Ð�]:0*e�}éÃ»{āåX

ËÆpZmZkÆŠzu~ZâÐm»³7ƒDÉz{ÜsŠzu~Zâ
"Reflex - Categories" ÐmÆfg)„Zy»ZÖg™Mh÷X¬Zy©]Ã

HìXZŸs»¦g.e$ZëìZzg¬äZL÷á‚g )!3›½pî Ek!Y]x(
)LLyÅ‚bóóÅ«¢(~Zk»½7g§jÐZq©HåX

}ëZÐ!*Š÷á>Ø‰�YZŠZgzV~ŠÙ÷X
R,Z$hÀö
H

»x@{ìāLLÁûf‚tÎ!÷ā!*Š÷á>Ø»£!*Š÷á{Æ
Z0+gñ�Šƒ@*ìÔZkÆ̀[zZá]kZzg@*`ÆZ0+gÔZkÆÍ“7„Æ
Z0+gX|tìā!*Š÷á>Ø»£ßÍVÆŠgxy!*bmìX!*Š÷á{¡Zk
a!*Š÷á{ìYèÑÅVZK̈âVÆ¢ŠZ]Zzgt]ZkÅfZ]ÆzgÐ
zƒD÷XZ#Zg»»c[Zy!*b©]Ã·áY@*ìÂ!*Š÷á{Zq-

XIII Z,$zg¿Ægz\~ÃM@*ìT»"ƒ.$\dƒZƒXz{&LZÖ²
¹Y@*åZL@*i{@*W,Z]ÅãCŠ6,Zke~c™YìX

pŠlŠ»ƒY@*ìXÓxi£œÆaëi}Ãœc*ûZg¦g™Mh÷®Z
ÓxÀŠáZi~ìwKYMh÷XVwÆîg6,Zq-„àÆŠzypZ#øgZ
‚—¹ic*Š{îsÃ+VÐ7,@*ì‰™{ZgnÅ‚g~RÂÀŠÃÇK
Ð"pZzg„Š}ò',MæƒD÷X

ZÏ!*]ÃMÐ(,Jc*YñÂËƒCŸÅ7icÌÑi˜Šzu}Z	xÅ
7icÅÚÐZŸ°ƒÏXËqÅ7ic»çŠzu~ZâÆjZáÆ%
**eìXÜ~ËŸÆZK(ÐLL?ØóóYä»¦gZkÆ´z{¼7ā
Šzu}Z	xÆjZáÐZkäZK7icps™àìXZȩ̈Z2¡]Å
Zq-(,~®ZŠZŸ°™ŠZgÅqïìVwÆîg6,w•ÅZŸs»ZßwZzgZ3,â
»ZßwXMyZ™̄tÒy™@*ìāZ+qT6,ÃðÛzã¸]¿:™g„ƒÂ:
Üstāz{jyÅqª~gSìÉZ¤/w•~ƒÂz{Zq-âā~7V
gëgÐw•™CgìÏX¢]»tãCŠ~ZßwÂäŠgc*ÄHåX

iîg6,ëY…÷āÁZiÁgzi%{i0+Ï~Z+ZâX6,Ûzã¸]
Üs:ÅYg„ƒ!*ÆHyjyÅqª~MYC÷XÇŠ*~Z3,âÆ‡ây
ÆÑÍƒäÆaªŸ6,ZW,5+k,̧ÂVÅå°xñ�ŠÏÆaqÑ]z�Š
7gnpXg¥/‰úZïŸ6,ZW,Z0+ZiƒD÷ZzgZkÃ‚Á™Šï÷@*ëŠ"
ÆqÑ]~Ú4~aZ™äÐZ3,âÆZßwÆaŠg»gMàsqÑ]
ÐŒÛd$F,)eìTÐtU*"$ƒ@*ìāgzi%{i0+Ï~ik,x@{Mä
zZàw»]ÆaÌtŠg„ìXMí6íÆÃc*]z‰ÜÆZŸ°)lZg~(
UÃEHÆ¯òÃc*]ÅÚic*Š{÷ZðÐÒy™D÷X

æ…ÃðLL¸]óó7ÉÇqzVÆŠgxyLLmóóìXZq-Zzœ
qg]Ð¤/Dƒñ¿Ãi}LLZK§s!~ÐMCƒðóóŠ3ðŠî
ìXZŸsÆÃ̀Ðtx@{ß7ìZ¤/ëLL¸]óó»}éZzg”†¦g
ZCBÂÜsZÏßg]~ëZk¿Ãi}Åæ»MŠòÃnÅ§snìw

™BÐOñZkÆëŠBāt¬îg6,ŠzZ	x»Zq-Šzu}6,!*b¿
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bzìZzgz‰ÜâŠ}ÅÀòczèS¤ìXt¦gāz‰Ü&+Z]pŠ¡ŠZ½
ªZK̈ãf‚»�Ûd$ìÔZkƒÅc*ŠŠÑ@*ìā…¡Zq-´#ÖìTÅ
ÃðczèZÌ7ìXZkßGz2ÅãCŠ6,Z#ÌÎäÃbÐÞZ

™äÅÃÒÅˆCÙŠiZ�ÛZoig»!*)̄µXāgzx~igÅ (Demonetise)

Šg÷á„�ÛâyÆfg)¥ÅYC¶ZzgigÃ½Æîg6,ZEw™**NqåX
ZkÆË~bÅw²ƒC¬ˆX].h+uâtŠZg~~ÌZq-Z(„1
z̧q5+k,ƒZìSîŠzu~kBxÆˆÐXƒ]Å§bçâ]~Ì

ËÚÅâÎÃeöÐ£ç™ä»³nn„Å§sáY@*ìX

(The Measurement of Time) z‰ÜÅeö
…z‰ÜÅ°p™ä~¢zgŠØZg~ƒCì1ZkÅeö™ä~

7X‚bŠZy&+Z]pŠZkÅzŸs#7™Dāz‰ÜHìÉz{pŠÃz‰ÜÅ
eöJ-„özŠgnp÷XZyŠz¦gZ]ÃM:~£ç™äÐ"uZF~

ÄìX
@}Hì:
LL÷áh+¸4ƒZ¤/ëZk|»Z‹Zs™Bāz‰ÜZyqzV~Ð

Zq-ìTÅ°p7ÅY$Ë)½~sV~(ZzgÜsZÚì6,Zr™,ā
tz„ìTÃë¬ÐY…÷:tZOg»z9ì!¾qwZë!*]t7ìā

C38 ëz‰ÜÅ°pù™D÷ÉtāëZkÅeöù™D÷Xóó
jZ!Šg»gƒ@*ìc*ZzgÃð (Frame of Reference) z‰ÜÅeöÆaZq-

Z(1�z‰ÜÆ‚Bp~Æ¿Ð¦/g@*ƒVwÆîg6,i}Å¤/Šlc*HzÝ»
ÑÜXi}ÅZL"gÆ¤/ŠgziZ:¤/Šl…z‰Ü»e:½™CìX@*•gÁÜ»
úE²ßVÅeöÆaZEwƒYìXz‰ÜÅeö~Zq-ñç¦K

Å 60 Ì÷áïìX̂~ŠyZzggZ]Ã!*g{”V~„™D¸XƒzVÆ;V
²zV~ 60 œV~Zzg4Ã 60 ãCŠ6,‡ì°Š~ÂxgZòåZk§bz{]Ã

LLúZxÅ%èÐ“WzZÑ‡Z+}.ZÅ%èÐ“WzZá‡Z+ÐZkÒpÐ
Zƒ@*ìāZzwZ™̄ZLagZ3ûZg™ä6,6gƒ@*ìc*ÁZiÁZydZã

zZu]~çz-$™@*ì�ZkÅŠgc*Ä»!*)̄‘W÷X¾ßg]‡Z+å
ßÍVÆŠgxyZq-mƒ@*ìÔZ½¦ÔÃ7gZ™äÆaZÐZŠ~g‡XÓÅ

,Æ!*g}~Úi·ZÚ„”h+ƒ@*Y@*ìAëZkÅ»x!»gZiZkÅ
fZ]~ˆl™D÷XZkŠzgZyÃðZ+(Ï,ˆl™**ÂƒÇ�Zâ„
”h+,x@*g]¸ÂV»@sƒXCÙ',ëê�1gjzZÓ70Y1CÙ',ëê�1gjzZ

C37 ~Ó»Zq-zY¦/,ìXóó
LLuâtóó~âg¾äŠ3c*ìā¾§bk̂ZK̈ãœóêŠZK̈ãœÆ

ZÖg»za0YCìXtz{ˆìTÆ�ZkÅ¡ÔêŠZK̈ãœZCZÖg
™CìXŠgÃðâŠ~Ú7ì&Ë½ÆKãpZmÐZ~.HYnX
Šg|tf‚ÅŠh+ìpZkzzÐtÃðð%èÅZXŠ7ìXŠgZÝt
Zq-czè¿»ZÖgìZzgZk»çaZzZg~ÜsƒäzZà�Yîg6,¢zg~
¸]œÅlZg™CìXZÏ§jÐz‰ÜZq-Z+Šh+ì�:Š@Y$Ëì
:”c*gðY$ËìZzgZk»ZÖgÜsZŸ°Z±gÐ&+g=eö„ƒYì
QÌtZq-czèâŠ~¿Ð„g]ìX

kyziâyZ+Šh+Z]÷XÅæŠÐëâŠ~Š*Åeö™Mh÷Zzg
ZÐ™Mh÷Óxeö»mkyziâyÐìXæ…Ô6ðpZmÔMzZiÔ

é° 186000 gzÝÓx»‹tZ4Šz`;ñÃÐƒ@*ì®ZgzÝÅgëg
²ì²MzZi»çZg¬l°²Å¯6,ƒ@*ìX}@*gzZá‚iÅMzZi»ç

ZkzMÐƒ@*ìT~Zg¬lÅZq-{m®ZŠzZµƒCìøw%²ŸÅ
MðZzgñN*ðÆXf‚Æ)1CZˆkÃ�M}>4ìz{ÌÚƒeö
ZzgZq-ÒpÐz‰Ü»Zq-ŠzuZ1ìX

,§jÆ´z{z‰ÜÃªCÙ™ä»Ãð§i7XZÏ§bÐZq-½Å
lZg~ŠgÃÜsŠzu~Z»kÅÚÐ„ªCÙHYYìXŠgZ»k»¡~
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ìX(,Zðc*gN*ðZKfZ]~Ãðp7gBbXZq-²»ŠkÑÅZVz¬x
jZáÐ¹gN*z9ì1ik,,�CÙ~R6,t¹M²āìXŠzu~Z•6,
»ÑCR6,ŠkÑÄ‚w»²ā¹©à‚z9ìX

w•ZzgiâyzkyÆÓx¦gZ]»Z®gâŠ~Š*~ñ�Š©]Zzg
p=VÆ!*g}~øg}x@Z]6,ƒ@*ì@*ëâŠ}ÅZZlx»Y,̂{fe
ƒñz‰ÜÅeö~‡.Þf™p~MCìXiâyzkyÅeöGË:Ë
jZáÐZŸ°ƒCì'i}ÔÎg`c*ÃðZzg‚Á£x'TÐ»Ñ]
~ƒäzZázZu]»m0nXZ[t!*]zZãìāâŠ{ZnÅp=V
Æ¿Ð¦/g@*ì:7icÅp~ÔT~ZgëgzV»¿Š4ƒ@*ìÔqª
Åp~T~ÂZ**ðÅZq—÷áïƒC÷ÔÀÔ&v**Ôñ]Ô̂Zzg$+�
ZzgŠzu~¹Ïp´VZyÓxÃz‰ÜÅeöÆjZáÐÒyHYYìX

Mí6íÆ;ViâyzkyÃðZµêbCÙ7÷ZzgzZ§tìā
Z7LLZâ!*¯Z]óó¦g™****eìXMí6íätÃt7Hāz‰Ü»Z®g
Zq-ÂxÅw•6,ƒ@*ìZzgz‰ÜÆzMZk§bÐpsƒD÷āŠØ‰
Âx~gzÝÅgëgw•Åo9LÐps7ƒCXkãeäÌp»Dg
ƒD÷X6,Zã¯òEHÅ¹gc*Vgzi%{Æ£œÆaZ[ÌŠg„÷
É»Ñ]ÆÀòúZïÆ!*g}~Zi{áZ0+ZizV»»xŠ}$Ë÷XEH
Å}*]ZÌJ-‚bÆF‡V~**ÇZÅ™)ÿìÔ:Üsƒ]Éi
‚bÆ‡V}Zb8-~ÌXÁgëgzV6,{mZŸsÆZW,Z]Ã

é°‚ÅgëgÐZhäzZá˜iÆ 250 ÃZ0+ZiHYYìXVwÆîg6,
gzb~t»ZÈwZq-‚»ŠkZg1ZVzƒÇ@*ëºmuzŠÆ!*CÙt**»g{

~7,@*ì  ƒYCìXVwÆîg6,TnÅgëgzVÐøgZ‚—fgZCZuZq
Zy~…Mí6íÅZk7ÍðÃæÃǵ7,@*ìāSx7ƒCÉ
gëgÆ‚B‚BZk~ZŸ†ƒ@*ìX

z‰ÜÅeöÆ!*g}~øg}¬xgzi%{Æ¦g6,FFÃ̀ÅgzÐ

„™D¸X¢aÅ°p-VÅYC¶āti}ÆÚÐâZ2ZJ-Æ
ÃA»ÑÅZVzì)qÑèt!*Ç„Šg„7ì(XZq-v¢aZq-¢a»
ÎZVzìz){z){XZkœ~ÆM¸i~ik,,�CÙ~î]ÆË~

"h"  Plancks Zzg "c"  Šgc*ÄƒN:gzÝÅgëg (Units) eöÅŠzŠgCZ»×V
t',Z{gZ„SÔMðc*z‰Ü7ÉZyÐVÅZ»ð÷X Constant

Zq-ÎZŅ̃ZòõDÆ_.�ÛZ÷ÅZq-§8gR,~~ñ�ŠZq-sc6,
sˆŠz÷zVÆŠgxãÃ,ÃZq-¢aÆ',Z',ŒY@*ìXqw„~ZkZ%»

ZŠgZuHŠHìāt°p:Â»gMæîg6,Šg„ì:xZzg:„ZkŠgMÃ¹
TŠgZÐƒ**ecXZ[Zq-5°pZ(g™ä»Y,̂{1Yg;ìTÆ

(Wave Lengths) 6,îwñ�V (Spectral line) _.tMðËÉ™Š{â…3ýG
ÅÃðÌ!*bîg6,ð”{®ZŠƒXŠzu~§sz‰ÜÅeöik,Y,̂{ZâÅ
îZª/ZzgeäÆ_.psƒCìX

jZáÅ_“Ð (Frame of Reference) t!*]zZãìāz‰Ü»¦g
7ìX:„iâyzky» ~ psƒÇXi}6,Zq-‚wœ~6,Zq-‚wÆ)z

¦gËZK̈yÆaz(„ƒYì6�ÆaTÅîZª/¡Pgzi
ƒCìc*Ëik,,�CÙ~fg}ÆaTÅîZª/Zq-²»71ZVz
ƒCì)šµZ¤/ët�Ûn™,āZknÅiVÌËn»¦ggÄ$Ë÷(X

ŒVëZk§j»jZ!Š}gì÷TÐZ(tzòt~z‰Ü»
ZŠgZuHY@*ìXZ¤/ëŠØ‰jZ!Y]ÃJw™BÂT§jÐz‰ÜÃŠ¬
YñÇz{ZƒÇXËuJ-ëZÐnÌŠNMh÷XVwÆîg6,z‰ÜÃ
**LÆ¬x§jik,,�CÙ~fgZ]ÅîZª/Ã**LÆaZEw7ƒ
MhZzgLLZgMCz‰ÜóóÃ**LÆaZ£gZEw™ä¢zg~÷X

ZkÃ̀Ðz‰ÜÃZŸ°¹YYìXeö~Dîg6,©]÷áï
ƒD÷XZK̈ãf‚~FZ,¦gZ]÷�ZŸ°ƒD÷}ZŸ°lZg,
‰LL(,ZóóZzgLLgN*óóZK̈y;¶Æ£«~gN*Zzgw‹Æ£«~(,Zƒ@*
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Šg„ìX

(Problem Not Resolved) Xi7ƒZ
‚bÆxF,+»g**ñV~ÐZq-ìXZkä {mÃtZŸsÔ

»Ñ]Æ!*g}~øg}Ã̀ÃZkŠgZz!¯Šc*ìāZk»£¨Zk
Šgc*ÄÐHŠHìTÆ_.tU*"$ƒZåāi}ÍwìXZk|Å¯6,

¹ic*Š{7gÄeƒðāZŸsÅzzÐ¹ic*Š{¡Ðeö™äÆ
§j‡ìƒñÔEHÆZyZßßVÅÚXÅZkäbz~îg6,(àì
@*ëMí6íÆÃtZŸsÅzzÐz‰ÜÆ!*g}~‘:ÎZw»7ƒ
eXZ¤/¼ƒZìÂtāZkÎZwä'×h+”]Z(g™àìX6āë¬û{™
`÷z‰ÜÅeöÆe~Zq-ñç¦KzZãìpZkÐt³Z~.7
HYYāz‰ÜZq-{µñç¦qìXMí6íÅÓx/¡]Æczè
¸Z2ÅŠgc*ÄÅK-zŠz~ÜsƒðXÎZwtìāMc*¸Z2¡]øwz‰Ü
ƒÆa7V÷sÃZkÆāz{¾£x6,ñ�Š÷Zzg¾gëgÐ™̂

gì÷XZkÎZw6,Mí6íE+&+[»DgåX‰Zz‡]Z(4åāz{ZÐt
™@*åZzg‰Zz‡]ZÐP@*åX

¡]ÆczèúZïÆç»Z®gZk6,7ìāëZy»x@{™D÷
c*7Xz{pŠZKfZ]~ZzgZLaz�Šgnp÷X»Ñ]ñ�Š¶®Zz‰ÜÌ
ZkŠzgÐñ�ŠìZ#ZkÆx@}ÆaZK̈yñ�Š7åZzgZ#ZK̈y
Zk!*g}~gâg~Æañ�Š7ƒÇtA$Ìñ�ŠƒÇXâŠ~»Ñ]Z$+~Ô
ÑpÐ„ZzgÚîg6,p5+k,ì@*ëZkzzÐZkÃözŠßg]~Š9¢zg~
ì@*āZK̈ãf‚Å¤/Ä~tÑpÐ„»Ñ]MnZk»‹tHYnlZg~îg
6,¥HYnZzgøg}aZq-|»gz\ŠJgnXøg}x@}Æ
§jÐt»Ñ]ps7ƒC)Z#J-Zk~Z,âŠ~úZï÷áï:ƒV�
ik,x@{Ú~Š4Z0+Zi~™,(Xpz{TZ0+Zi~øg}‚tªCÙƒCì

‰ik,,�CÙ~fgZ]ÅZ•ðÁ/~ÃoƒZ0+Zi~Òy7HYYXVw
²ƒCìZzgZkÆˆt)Y@*ìX 10-16 Å/¡ Pi-Meson Æîg6,Zq-

²ƒCìX 10-24 Å/ Resonance Particle ZÏ§bZq-EàðZg¬lc*Zq-
Z0+ZiUtz{²āì�gzÝÅÃqÃ;àgzXZVÆ%œ/}~Ð¦/gäÆ
aŠg»gƒ@*ìXeö»ÃðŠzuZe:¢zg~ƒŠHìXZ•ð¾²áVwÆ

Ð**0*Y@*ìX9g Electron Bean Oscillio scope ²»zZ§Zq- 10-12 îg6,
"5»45ë GGEGÆfg)ZkÐÌÁzM**9YMh÷XeäÆŠzu~§sLL@*•g

{-VóóÆfg)Z•ðE²ßVÅeöÌÅY$ËìX
Zq-§bÐ»Ñ]»CÙZVZq-{~ìYèz{gzÝ)',tïFÃN(

YÆˆÐÎZŅ̃Zò 1967 Ã_.[™Æºmz²VÆˆ{g`™@*ìX
{~ìX (Caesium) îg6,tKYäzZá£g~z‰ÜÅãCŠZb©*

Zg¬lÃZq-² 9,192,631,770 ÅºmF,KM~zZµƒäzZá 133 ©*
Æ',Z',tHY@*ìXtZ•ðŠg„{~ÌÇîg6,»ï7ìXZy{-V

Z˜´~Z0+gZY]aYD÷Zzgic*Š{4»g™ŠÏ»bCÙ{™ä 80Ð
zZà{-VÆz‰ÜÃ6,Ä™ËõD6,àY@*ìXZ,fgZùÐ²ÆŠk
ÑÅ,{°Šyc*ZkÐÌÁt6,FFŠg„z‰ÜÅeö™**eìX

gzi%{£œÆaLL¬xóóz‰ÜÅeö„»°oƒìTÅãCŠi}
Å¤/ŠlZzgÎg`Zzg*gzVÅw•ìp].h+F,¹c*C(ßYÆ‡V~

�d~Zzg (Radio Navigational Aids) ¹ÐZ,»x÷‰gi+c*ð�ZæZŠ
ƒZð˜izVÅŠg„gZÉðÆaZEwƒC÷ÔX~toƒ7gSZzg
ZkÅzzÐ”h+™VuiŠƒC÷XtZ,£x÷˜VZŸsÆZW,Z]

Ckƒ**ÑzqƒYD÷XŠ!*]ÐU*"$ƒZìāRi}6,Zb{c*VM×
30000 ¹÷pZz™ð6,æ…ÁƒäÅzzÐZyÅgëg×!ƒCìX

ÅÅZz™ð6,Zb{-VÅgëg~Zq-²Æ&71V{°‚»ZŸ†ƒ
Y@*ìXMí6íäZk!*g}~�7ÍðÅ¶tZkÆˆZq-‚J-
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{ā"gÔŠzu}{ā"gÆjZáÐZŸ°îg6,ÃuƒÂz{zZu]�¬Æ
Xt Vice Versa jZáÐçÜ÷àz‰ÜŠzu}ÆçÜ7ƒDZzg

|�=Ð»èZtZhZC¥xƒCìŠ!*Cîg6,U*"$ƒ_ìX$+¬Ð
ZÐz‰ÜÅìw6,*:Â±ÆaZEwHYYìXVwÆîg6,tŠúòā
LLqwóóFnÆƒMh÷X´z{Zi,wÅ¦k,É-VÅY$Ëìātz{Zâ
ZzgúZï÷�Xg3k̂̂~LLz�Š~MD÷óóZzgZ•ð¬Æz‰ÜÆ
Zq-•}ÆqïƒD÷X

ZkÎZwÃðK%FnÅ™VuiŠƒ$Ë÷:VwÆîg6,t¦gā
w¬„Ðñ�ŠìZzgZe7-LLZ[óóÅßg]~%ŠZgƒY@*ìT§b
µ~’"yØÆ”ZäÐZe7-ªCÙƒYCìXŠg|âèZzgw

ìXâèz{ì (Being-in-Potential) ŠzâVÐï™qwáCìXwZÈàz�Š
�¬ƒ[XLLZ[óóc*qwŠzâVÅZ»ðìXZÈàc*Âz�ŠÆ',@tÇz�Š
ìÐZÏzzÐëâèÆ!*g}~DzZCk™D÷ZzgwÐps
3D÷:āZkÆZ«XDz}»ZˆkDz}ÆZŠgZuÆ:Lƒ@*
ìZzgÓxZK̈ãŠ/ZkÅ¤&™@*ìāâèåÆaÅ[ì²w
)DìZzg¹„ÂqpV6,ŒìX #-A.è

EEEE�Û"1¹Òè GEEäZq-!*gtû{HåāZkÅi0+Ï~ÜsŠzq,D
÷'ñ]ZzgLZzg̀ëVÆ;Vt¢[ZiìāLLÜsñ]DìóóZk
Ð%ZŠtìāZkÆ´z{CÙÚZ(g~ìX"—tws7ìX¹Ï
q,ñ]ÉƒVÐÌic*Š{D÷XëY…÷āZÈÑ]ÅÑpÐ„®ZŠ
~ÐZyqpVÅ¡Zq-ºm®ZŠ„neìXZy~ÐÌ¹ÁZ+
ßg'÷�ËŠØ‰x~eƒC÷ZzgMyZ™̄~ÐÌŠg|
ÜsZq-„qªÀáÏXZk¿Æz̧q5+k,ƒä»ÇÇ§i»g
Šgc*Ä™**„Z‚³‡V»»xìpt»xZkßg]~**eU*"$ƒÇ
Z¤/ët:â3āzZu]zúZïpŠÃz‰Ü~ªCÙ™D÷Zzgtāz‰ÜZq-czè

z{¢zgpsƒYìXøg}Ã̀Ði}‚ÁCkƒCì1øg}
(g}ÆŒÛd$Ð¦/gäzZáÜâgŠÃtZ•ð!gëg~ÐZL0*kÐ¦/gC
CkƒCìXë÷āMí6íäT~f'×ZbÅ»°¶¶ÔgsÇh~
~™̂DƒñZq-ª]iŠ{]Z5Ð7YāLLMxgeøZkR,+6,
ÄWgÂì?óó

Mí6íä¢]Æ̧Z2ÃZiuâZk§bÐ%A$™ä»³xHƒZ
åā7Í×VåŠg„U*"$ƒVsÃZkÆāZZ	xÅw»]H÷Zzg
ZyÐÃyÃµLL`;ñÃóóZ~.ƒMh÷XZŸsÆÃ̀Ð7Vgëg
Æ‚Bâā~w•™äZzg‚Áƒä~Ãð�Ût7XZ¤/ŠzZ	xx

ŸÆ BŸA gëgÐZq-Šzu}Æ0*kÐ¦/gD÷ÂtIÌeìā
Æ0*kÐ¦/gg;ìX®Zøg}‚tt§ŠZ½@*ì A,B 0*kÐ¦/gg;ìc*

āi}àz‰Ü‚ÁÌìZzgÃuÌXÜâgŠÅVw~LLtI!*ÇŠg„ƒ
Çāi}~"C{ÃuÂZ**ðìZzgÃðw•ZzgÂZ**ð7ÔÜâgŠ»Ã̀ZÚ

C39 „Šg„ìA™{ZgnÆ¬>V»Xóó
Z¤/pt!*Ç¦J‚ŠZŠ3ðŠêì1z‰ÜÅeöQÌZq-X9Z™C
ìYèz‰Ü~p~ÅÑb»ñZi:Ñi˜ËZzgÚÐ™**7,}ÇXZ¤/Ãðiây
Çñ�ŠìÂz{Ì¢zggzZVƒÇZzgZk»ñZi:ËZzgz‰ÜÐ™**7,}ÇZzgZÏ
§btŸÑpÐ„îgg¸gìÇ@*ëZkZ%»ZŠgZu¢zg~ìāZkZ»‚o
Üsz‰ÜÅeöÆjZáÐƒ@*ìXz‰Üc*iâyÅâÎÆ!*g}~
‘:ÎZw&+Z]pŠZkÐ07ìX̂[Â[ZzgeöÆi£œÆ

HgƒXt¢zg~ìā… Frame of Reference at¢zg~ìāZq-ºm
ik,x@{1ÅÚÐx@{™äzZáÅ7ic»DƒXÃtZŸsU*"$™@*
ìāLLZq-„(6,óóc*LLZq-„z‰Ü~óó‰Ò**]Šg|"p÷X

ÃtZŸs~Zq-§Š©VìXZkÐt@*W,MìāçÜ]
{ā"gÆjZáÐZŸ°ƒCìXZ¤/Zq- (Frame of axes) Zq- (simultaneity)
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¦sÃ”gs™Z**eT÷XLLZŸsóóÐt%ZŠàYg„ìāëŠ*Ãw
Yy7Mh6āZe~',9zŸs#™@*ì:

LL@*ëtÌŠg„ìāZyºm‡VÅuzŠÐ!*CÙ˜Vz{ÑÍƒMh
÷XMí6íÆÃc*]»@*W,¬xîg6,6,ZuZge$»åX«kBxÆˆ
â-kŠZ›gzVäZkÃÃ1@*ā›ëÐ�ÛZgqÝ™ä~ZkÅæŠàY
nXZ7ÜsLLZŸsóó»ÂZEw™**7,@*åZzgz{ÈŠï¸āLLCÙÚZŸ°

C40 ìóóc*LLZk»Z®gZk!*]6,ìāM\Å%ZŠHìXóó
Mí6íÆìÑ]ÅtÂ±‡ßìX|~ÂLLZŸsóóZq-ß

»**xZEw™@*å� Invariance Theory **xìXMí6í&+Z]pŠÃt)o
ZkÆìwÃ4îg6,7™@*ì'ÃtZŸsÆ"ƒŠ{¦gÐ!*ÇZ«X

)ª Rest Energy t‡s7ìāMí6íÆaLLCÙÚZŸ°ìXóóZzi
âŠ}ZzgÂZ**ð»Z�ŠZzgZ»ð(ÃtZŸsÆLLÇóó¦gZ]~ÐZq-ìX
ŠzuZgzÝÅugëgìX|Åñç¦ZzgM%Z:Â±ÅOñT~Zq-gZñ
Zâ„Šg„ìÎŠzu~ZzgLLZk»Z®gZkq6,ìāM\ZÐ¾§bŠÙ
÷óóMí6íäZkªCÙ~Z_OgÔ�Ûd$ÃZzg§ŠZ]Æ!*z�Š�āZŸ°
w»]c*æÆ¿ÆË~aZƒñÔ̧z{¼Šgc*ÄH�îZzg‡.Þ

C41 ½z�åXóó
»Ñ]Zq-wp~Åqª~gSìXZkÒpÐ¼ÌLLÇóóc*

Z$+~7ìXâŠ}Æz�ŠÅãCŠ~qªÔw•Zzgp~zZuLLÇóóì'
Y~êÁîgÐHåXâŠ}Æz�ŠÅãCŠ~ 1905 T»bCÙ{Mí6íä

qªÆîg6,iâyzkyczèbCÙ÷Xt¡Z+Š$+Z]Zzgð%èÆ
¦gZ]7�ZK̈âV)c*Š-@*îV(äZKœªÆaZXŠK÷ÉtâŠ}
ÆŠzãCŠ~pZm÷�âŠ}ÅMÃEÃªCÙ™D÷X

ky&EV6,Œì²iâyÅ¡Zq-„òìXZ+IVÆ
{ÁVÐmg]Æ‚BX~LLwÅ§szZ3óóeìÔiây~Üs

1ì�âŠ}ZzgÂZ**ðÅÓxªVÅƒÐãCŠ~|ªp~ÃªCÙ™@*
ìX
âŠ~Š*xîg6,p5+k,ì®ZtLLbÌìZzg–ÌXóót].1]»
ãCŠ~MìXZCZ%kZ}Z+zZ"3ïJGHŠZzg�ÛZúZŠZg{6,„{~"5½jè EG

Y
E‰

#ẑV»o{åāz‰ÜÅgzZãZq-âˆZÅŒ43›é EGC|ì�Üs)‚³
(Process Philosophers) ÙÆfg)‡.Þ¤/Ä¶XZknÆLLi,ŠZyóó

ZLß5tgD**]Æ!*z�ŠÁZiÁtìÅuJ-Šg„¸āwîZzg)¥
ì²âè**‡.ÞpÔð”{Zzg¥ìXtLL)ƒZz‰ÜóóìXŠzu~§s

÷X»ìwìāwÆzZu]»z].e "Philosophers of the manifold"

ìp÷áh+âèÆzZu]ÐZy»m‡âãZ0+Zi~7ìXz‰ÜÆß
‘:¦gÆ!*)̄ë6,ZuZge$»DgƒYD÷6āZq-Ðic*Š{»ÑÂV

»¦g'LLáZi~óó»ÑÂVÅÑZpÐ¦®ZŠ)Z¤/t9ÂìÂ "Multiuniverse"

Yètky~z�Š7g‰LLT§bëZÐY…÷óó(�àz‰Üz�Š
gBb÷)Z¤/tZkÆaoƒÂìYèz{iâyc*z‰Ü~z�Š7g‰óó
T§bÐëZÐY…÷óó(XZŸsÅìw6,*:Â±ÐZÏn»E+&+[
aZƒ@*ìX

(Idealist Interpretations) ìw6,*:Âí]
LLgz×**xÅZq-�Zy{Ây
TÅgëggzÝÐ!¶

Zq-gzigzZ:ƒð
ZŸsÆZ0+ZiÐ
ZzgëgZ]yzZ:Vó̂ó

(A Buller Punch 19th December 1923)

ÃZ#-+ö
EH

}*]Å§bZŸs6,Ìz{ßvÃ7,}÷�‚b~
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*g}»ẐKi0+Ï~„™n1Zk~Ãð—7āZÐZK±Ã}.Zqƒ
C42 I7,}ÇZzgZkÅzZ3wÅŠ*~ƒÏXóó

ZkÅŠ?tìāi0+ÏÆúZïÅÑb»ç�CÙ~¿ÅÑbÐƒ@*ì
®Z”h+æ…Æ�ŠwÅŠPÁM×ƒYñÏZzgŠârÅw»]ÌM×
ƒYNÏXŠg|æ…Åñ�ŠÏ~ÓxÂZ**ðZ•ðÁƒYCìXZ¤/úZï
M×ƒYNÂZyÅŠ~z‰ÜÌic*Š{4ìXZ¤/Zq-Üð˜i½ãgzÝÅ
gëgÐ™̂}Â»Ñ]Z•ð!gëg~ÐZkÆ0*kÐ¦/gCCkƒÏ²
Üð˜iÆZ0+gñ�ŠßÍVÆaz‰ÜLL**gïóó„gìÇª»°NgëgƒÇX
ìwtHYñÇā!*CÙ»z‰Ü!gëgƒŠHìXHtŠg„ì?Hz{i}6,g�
zZßVÅo9LÐww~Ìg;ƒÇc*7?Mí6í„CÙZk»�Z[
Zm]~ŠêìX

ZknÅªkMgZÇVÐCÙ§bÆ6,ZuZg¦gZ]Àfe÷}tāM\
Zq-gziy(g}~ê8-ÎNZzgËŠzu~»Ñ]~VYNXZ¤/Z,
gziy(g}»z�ŠìZzgtZÌJ-îîg6,U*"$7ƒeÂÌZkÆ%œ/~
Zq-xZDy*g}»n{”{mƒÇ:āÃðŠzu~»Ñ]XZk~ŠZ4ƒäzZÑ

Ç¿¯gU„•}•}ƒ™{ØÂZ**ð~psƒYñÇX
Z¤/Šzu~»Ñ]~YäÐ¸%ZŠìÂZkÅz»ª™äzZßVÃt̂
IguƒÔŠgZÝtÜsªkMgZ×V÷eìXÌô̧½™äzZàYV:
ƒVXz‰Ü~»̂7gZ¦g„§ŠZ]Ð6,ìZzgZkÅâÎ].1C7É
·ìXMí6íÃZLÃc*]ÅZ+6,ZuZgÂí]Ðœ)ƒ@*�ZknÆ
¦gZ]Åqï÷āw~M**Y**ZzgZkÃps™**eìZzgZÏnÅŠzu~
ƒŠŠHVpZkßg�wÅ¼f)ŠZg~Mí6í6,Ì¬Z+ƒCìYèZkÆ
Ã̀~ìw6,4»K÷áïå{mîg6,z‰ÜÆÎZw6,X
MØëtt™fe÷āi}ÅÚZz™ð6,{~Ågëg!ƒYCì
Yèi}6,æZW,Z0+ZiƒCìXMØëtÌt™fe÷āZ#t{~

Zq-„‚~êìÔâèÐwÅ§sXËÜâgŠÆZKaZöÐ
¬zZáz‰Ü~zZ3»Ãðç{7c*ËÆZKŠZŠ~ZâVÐ÷áŠ~™ä»c*Ë

Z,ŠwplÁ1ZÉ:Ç»Î;àzezZáŠ3D÷Xz‰Ü»ëZt7^
YŠzu}/V~CÙâŠ~¿ÜsZq-ò~F,¹0*@*ì'âèÐw
Å§sXz‰Üc*iây¡âŠ}Åp5+k,qªZzgÇw•ÃªCÙ™ä»Zq-
§iìXâŠ{Ôw•Ôiâyzky**‡.ÞeÏ÷X

EHÆÃbÅ{òt¶āz{iâyzkyÃe{iVìw™@*åÔU/
UÔâŠ}Zzgw•ÐZµX�,œ~J-‚bŠZykyÃÜ)LLØóó(Æ
îg6,Ù|#™D¸�Ç¦gåªtCÙ(ZzgCÙz‰ÜZq-„6åZzg**‡.Þ
pLLqóóåX].h+¢]äZy{àpàŠh+Z]»¸&+ZYhŠc*ìZzgw•ÔâŠ{
ZzgiâyzkyÆŠgxy÷}mÃU*"$HìXMí6í»ÃtZŸsZk
ìwÃ̂kãCŠ,�ÛZë™@*ìāiâyzkyÔâŠ}ÐZµZCZCe{z�Š7

iâyzkyÆZI^ g gnpÉZq-MÃ¹g*!*ëÆ1»z÷XZk»ZÖ
ƒä»¦gìT~iâyZzgkyÃZŸ°UìwHY@*ìXZq-Z%°ìw
t7ÍðìāZq-w•5+k,{~ÔZq-‚Á{~ÅÚM×−Ï@*ëZk
Z%Ã'.e$ZëìātZW,5+k,~ÜsZ•ð!gëg~Åßg]~„úc*V
ƒCì‰gzÝÅgëgÆŒÛd$ŒÛd$X

Z¤/Mí6í»¬xÃtZŸsŠg„ìÂw~Ã~Z±gÐtZky
ñ�ŠƒÇāÜ~**‡.Þ¦gÃ+VJ-ĤYnXÃ~Z±gÐtÌeƒÇ
āZK̈yw~DÙZgzV‚wJ-',ŒÛZgg{nXZk‚g}ÎZw»ŠZgzæZgZk6,
ìāZb{-VÅgëg~p~ÅÑbHi0+Ï6,Ì**ÇZÅ™)ÿƒÏ?”h+æ
…Æik,ZW,Zb{c*V{àÜÅÚM×¹÷XÎZwtìāHZyë{

(Isaac ‚Ó]»gztÌZ(„ƒÇXÐï™i0+Ïú0*CìXW,̂uZ$o-.ð GGz
äZke~ZK‚³6Æ!*g}~¥â]ÅãCŠ6,–ì: Asimov)

LLZ¤/w•Æ!*)̄z‰ÜzZªM×ƒY@*ìÂteìāZK̈yZq-ŠzgZëŠ{
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Æ**zßV~0*c*Y@*åX Jules Verne ìÔe0+Æ̂»¦g¡�:zk,y

(Mach and Positivism) åZzgZmLMI~
LL@*ëcznÇCðìÔÑiò|ìÔtñ�ŠìÔZkÐsÃāZk
Æ!*g}~ËÃDìc*7Ôtñ�ŠZzg‡ìgLìZ¤/p**¥xƒ@*ì²Z¤/

C43 czèz�Š:ƒÂDz�Š7g‚rXóó)¬(
ZK̈ãÅg6,âèÔqwZzgwÆÝl+{÷Xëqw~i0+{÷1
âèÆzZu]Ãc*Š™Mh÷ZzgËuJ-wÆzZu]»Z0+Zi{ÎMh÷X
LL¬óóZzgLLó̂ó»¦gñ�ŠìQÌ‰…Zzg‚bŠZyZkÐZ%sgnp
÷Xz{z‰ÜÃf‚ÅaZzZgZzgZq-�Ûd$ìw™D÷ÔZyÆiZztó{ÐZK̈ã
x@}Å)ñ�ŠÏ~Ãðz‰ÜÔÃðâèÔqwc*wz�Š7g‚rXtñç¦
ìw6,4»Ã̀ìÔZ(Ã̀�¬)ëwZzg)‚³ì1ZkäÔÎ
‚wÐŠ*Æ!*g}~ZLgzqãÃ̀Ã‡.Þ³]¯äÆa¢]Å
Šgc*:VÃãCŠ¯c*ìX

tZ%5&4ìā�,œ~6,ƒÐic*Š{ZW,Z]%A$™äzZÑ
ñç¦ìw6,4Å„Zq-÷ác (Logical Positivism) ‘:„„ÔxZmLM

ìXZmLMZÝ~ZkßÃ~6,FFìā‚bÃpŠÃLLx@ZC›ëóóJ-
özŠǵecXZk„„Æ!*ãÃc*]ÃLLŠg„óóc*LLßóóìÐHD¸
ÉZ7Áz÷LL»gWæóóìÃF,ßŠï¸XtY'ŠpÐ{à7ƒÇāZgê

Ægzqã!*\ä¢]Zzg6ÅZb neo-positivismª (Ernst Mach)å
¹g~Å#¿Å¶XtZmCÃ̀ÅßÃ~6,FFŠšM»¡~³åYèZV
c*�CÙŠ3ð7ŠêZkaZk»z�ŠùƒYì?ZyÆ4,Šq-tic*Š{Ðic*Š{
Zq-¹ã¶Zzg$+F,+ßg]~Zq-**‡.ÞJwuòGz£XåÆZq-‚¶

ä6YÆãCŠ~̧Z2ÃZbGz2ÅæŠ (Wilhelm Ostwald) ®z&Ð:ê GXZz:®
Æ%Z~.™äÅÃÒÅX

i}6,zZ:MCìÂtZy{-VÅÚZq-²Æ�k71,{Æ',Z',
ic*Š{z‰ÜCg„ƒCì�i}6,ñ�ŠgS÷XHZkÐtÈZ~.HYñā
ZÏ˜i~™̂ä™äzZÑ¿ÌZÏo9LÐ1hJƒZì?/~ZŸ±
Æ¿»Z®gZK̈ãZ¡IYÅ»g™ŠÏÅÑb6,ìXZk6,¼ZW,æ…»Ìƒ@*
ì1Zk~FŠzu}úZïÌ»g�ÛâƒD÷XtZq-ë{§»C¿ìZzgt
Y'M‚y»x7ìāgëgc*æ…ZkÃãCŠ~îg6,¾uJ-OW,™$ËìÔ
âÎZñZkÆāŠzâV~ÐËÅic*ŠCÌf~gzjVÃâŠ~îg6,vyà

$ËìX
ÅÑbÃ§§jÐNgëg™**eƒ}CÙ (Metabolism) Z¤/Z6!

ä4~ŠwÅZq-ŠPÁ»Áƒ**ÂŸîg6,/Æ(,"ÅgëgÌZÏÑb
ÐÁƒÏXwZ6!ÅÑbgëgÃÁ™**Z+A)é

E
EŠÆ¿Æfg)eìXZkZ%~

µìāf~gzjVÃ»K%t!gëg,ZCZW,Š3NÏXZq-�gÃØÅgz
ÐZknÅZŸs»qïÜâgŠ�Ûn™,āŠkDÙZg‚wî}6,zZ:Mä~
»x[ƒY@*ìÂZkqÆZk**]ñ�ŠƒVÐāz{ZLˆMäzZàYV
~ÐËÐ÷áŠ~™n1z{LLZLóóz‰Ü~LÌzZ:7MnÇX

�gzÝÅgëgÆ (Muons) Š!*]Ð¥xƒZìZ,ik,,�CÙ~fgZ]
‚Æˆ[Ð™̂D÷ZyÅ/zV~½ãMkHZŸ†ƒ@*ìÐ 99.94

Zk§b‰Mí6íä7ÍðÅ¶@*ëtŠ9ZÌ!*¹ìāZkÐZ~.™Š{
}òÃâŠ}Å(,~lZgzVc*f~gzjV6,Ì**ÇHYYìc*7XZq-ˆÐ
Z~.”{}òÃŠzu}!*ÇZˆ~**Ç™äÅÃÒÐ¹Ï™VuiŠ
ƒð÷Xw~ƒYìāgzÝÅgëgÆŠk‚ÅÑbÐÜðêƒ
YñXZkgëgÐ0*õâg~‚ßV»Ã,�k‚w~ðƒÇX)Z¤/pMí
6íÆ_.™̂äzZßVÆat&â{ÁáÇ(XHtLeƒÇāZK̈y
gzÝÅgëgÐ™̂ÆŠzu}*gzVJ-îÆ‡.ÞƒYñ?Zkz‰ÜZk»
Zky¹„ÁÃM@*ìpt!*]ÌìāÎ‚wI�ā@*gõ~¡Zq-œ
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z�ŠÌìX
Zë!*]tìāZ’Z~Mí6í&+Z]pŠZyŠÑbÐOW,åZzgZkÅ
´â]ZŸsÆ!*g}~ZkÅZ’Zð’k,zV~Q÷ZzgZk~Ãð—7
āZkÐ].h+‚b6,Z•ðvyŠ{ZW,Z]%A$ƒñ÷XMí6íZKt
»ZŠgZu™ä»ZIåZzgZkäZ&bZjZwÅÃÒÌÅpZkÅÝâ:
cz»g~™äzZánx~ÐÈ�Zµ™ä~**»xgì÷6āZÒƒ@*
ìic*Š{_.!*C-Ë6»DgƒYD÷Xz{7\Ðic*Š{7\6,„ƒD

zZãîg6,C@*ìā (Karl Popper) ÷XZKpŠâ“ŠZ*y§]~»gw76,
ZLMy~‚ßV~Mí6íZLñç¦ìw6,*:Ãc*]6,D@*åXÅgz
Ð¡~úZïÆçÆaZq-x@{™äzZáÅñ�ŠÏ¢zg~¶:

LLtZq-ŠN|ìā',k;',kJ-Mí6í&+Z]pŠZq-ËZmLM
Y1950 6,„Zzg’)Ò3ïGG6,„g;åX‰ZiZVZkäZkÂ±ÃgŠ™Šc*:Zkä=

~Cc*āZÐZKËÌt6,ZÚDzZ7AZkt6,ìXZktäZk
~Zq-¤{^ "Relativity: The special and The general Theory" Â[

Z(g™àXZk~z{HìLL~‡g~ÐZ+¬™@*ƒVāZ#J-z{ZkyÃ
7g~§bt7™©8MÐ:(,ñXóó¿/V~z{`tìāçÜ]Å
°p™**¢zg~ì'Zzgt°pi§jÐƒ**ec'YèŠzu~
ßg]~ëpŠÃ�Ûd$iŠÏ»Dg™BÐ'Z#ëtìw™D÷āë
çÜ]ÆÒyÃpŠ¶ÆZI÷c*Šzu}/V~Zq-Z˜bÅi
°p™**¢zg~ìzg:z{"pìX)ŒVZmLMÃÃi}~È™Šc*ŠHì

Å wittgenstein ä�ÛzrŠc*T6, (Vienna circle) &ẐiZVzc***uÀ
»PZW,å(X Tractatus

tZëìYèZkÐªCÙƒ@*ìā!*ÆHyMí6íäÃtZŸsÅ
ñçÎIZ:Â±ÃšŠ™Šc*åX�gZq-ç™äzZá¬ïÆLLx@{™ä
zZáóóÆ!*g}~Óx"ƒŠÏZkÃb»Ñiòz7åÉ¡Zq-‘:

1Ë.çHE}äåZzgZmLMIzV6,š/~WÅZzgÃZ#-+ö
EH

¢]Æ!*!*m
� "Materialism and Empirico Criticism" ö7-äÌXšäZKÂ[

Y~èˆÔ~åZzggleZ-**g:ÆÃc*]6,�Zk„„Æ!*ãņ{ 1908

ÁWÅXZkÆ!*z�ŠåÆÃc*]»ZW,¹÷ZåZzg�Zã~Mí6íÌ
ÐZ~. (The given) ZkÐOW,ƒZXZy»Ã̀tåāÓx¦gZ]LL�Šc*ƒZìóó

ƒ**eÂªz{̄g~¥â]�…jZkÆfg)Q÷ÔMÐ^™ZrVä
(Sense - ¡~Š*Æz�ŠÐZkãCŠ6,Zïg™Šc*āZk»¦gÆZˆk
"Complexes of sense ÐZµÃðz�Š7XåZzggleâŠ~ZâÃ Perception)

ë÷XVwÆîg6,töC‚]ÆZkù´Ðic*Š{7ì Perception"

T~ñÔg8-Zzgziyz){÷áï÷XZyÆ–wZyÆ%¼Ì!*¹7a
ÇX®ZâŠ}»¦g)‘:Z±gÐª�VÆfg)CkƒäzZàâŠ~Š*(
"pŒÛZgŠc*ŠHX

6āë¬È`÷Z,¦gZ]',Z{gZ„)Z**+M(Å§sáYD
÷'ªt¦gāÜsLL~óóz�Šg‚rƒVXZ¤/~ZKM\VÃÈ™ßVÂŠ*»
z�Š»ƒY@*ìXåäEHÆZkìwÅF,Šh+ÅāiâyzkyÇ÷1Zk
äZ(ñç¦ìw6,4ÆÃ̀ÐHXt!*]**‡.Þ¢@ìā].h+�»
ƒÐ!*ZW,„„)T»‚bŠZâV6,ƒÐic*Š{ZW,ƒZ(åZzggleÆ
ñç¦ìw6,*:̀ÃÐâpfåX

LL÷á@óóÐ"YÎî��,œ~ÅÓxÃ~¢]~0*c*Y@*ìå
ÆZÏìw6,*:�ÐâpfìXŠšMÅZkŠ?ÐM¸i™Dƒñā
LLøg}ÓxF,D»â~.øg~2]÷óóåäcÅāczŸ])Zâ(øg}
ÅgÆ%ZCz�Š‡ì7gÄMhXZ¤/ZÐZq-xZ�xJ-áYc*YñÂVw
Æîg6,t¹YYìāZ#ZkŠ*~x@{™äÆaZK̈yñ�Š7Â̧
Zk»z�Še7åXŠgZÝtŠ*÷~ñ�ŠÏÐ¬Ìz�Š7gBb¶Yè~
ÜsZLC‚]ÃYyYƒVZka~¢Ð7ÈYāËZzgÅg»
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ÐOW,ƒäÆ!*)̄Mí6íz‰ÜÃZq-Z+ñç¦Ú Zgêå
ìw™@*å�x@{™äzZá6,«¶ÔÁZiÁZ’Z~Zk»gzt¸åZ#J-

Y~{mÃtZŸs 1905 ZÐZk§i»gÆvyŠ{ZW,Z]»Z0+Zi{7ƒZX
Æ!*g}~˜ƒñZkäZq-LL£òz‰Üóó»¦g7H�CÙx@{™ä
zZáÆaZµåXŒVz‰ÜÆ¦g~¯ò¢]Ð1ŠHZq-ìwñ�Š
ìªtāz‰ÜZtÌ^YìXtzZªZ•ð)©à¦gì�ÓxŠ"»
5ZhZ@*ìX™eZ],IZÒ¯I¤/Z°ÆZ,H}»–gZfe÷X~™ÃZt
`c*YYìTÐÐz¾d$zZu]gz5+k,ƒD÷:ŠzŠ|†kÐzZ:
1LÞ~`Y@*ìÔ*Zzg»g,Zy½@÷ÔZ&+}ZL)V~zZ:−
YD÷z){z){Xë¨Zka÷YèëY…÷ātƒ¼:Üs
**eìÉZÉ:ÌìXëY…÷āXzZu]zúZïÃëŠNgì÷Z7
Ztc*7YYX

(Arrow 1Ë.çHE}ZÐ&åZzgz‰ÜÆZy<ƒä»¦gZkÅ�giâ:
LLz‰ÜÆ¾óóÆÃbÅãCŠìXwZg]ÆwwÇ¸Z2‚b» of Time)

÷á0+Zg»g**)ZzgŠgc*Ä1̧4,Z¦¸XţZ2ZÞ,œ~ÆMy~gZò
¢]Æ̧Z2ÐëM}7ƒn¸XŠzuZ‡ây}*]c*ÃZ#-+ö

EH
}*]

Æ̧Z2ÐZ~.7ƒYÉzZ§tìāt6,Zã¢C‚bÐ!*ÇÎ7
Æ(,"»gcwÅ§sì:āâèÅ (Entropy) 3@*XZkÅgzÐ**»gÏ

§sXtZq-²á6,”Zkp~Ð„g]ì�Zy<ìX)äZzg;î
»gDyZkgZòZß‰Ü¦gÆÜsåTÅgzÐ¢]»¢zg~ (dissipation)

»xtåāz{¡]ÅëÏÃw•Æ‚Š{̧Z2J-özŠ™Š}X
**»gÏÆ¦gÃÀ˜-VŒY@*ìātz‰ÜÆ‚B‚BqzV~$+�
ÌZzgZyÆŒvä»gDyìtßÍVÆZko}ÆÐ_.ìT
Æz{å‡bgì÷ªtāz‰Üczèz�Šg‚rìZzgt”†¿ìXŠzâV
wwHC¸Z2Z,1Æz�ŠÅ§sZ÷ág{™D÷&**»gÏ¹Y@*ìZzgt

t»@åTÅMí6íä"ŒÐ¤&™Š~¶p$+¬ÐtZ%
Mí6íÆcz»gzVÃttŠCÙZäÐ!*i:gÄeÔZrVäZÐZÚ(,Jc*
mJc*āZ(Š3ðŠc*Íc*ZŸsÅZ‚kZÏ6,ìX;,̂ÎvÅñç¦ìw6,4
ÆÇM¸i»uZrDÐMì:76,Hì:

LLp¹ÐZd¢]ŠZyMí6íÅ’)Ò3ïGGÆZŸsÆZI^bz
Æîg6,¹OW,¸X)6āE²áJ-Mí6ípŠå(ZzgQ-VƒZāZk

YzZá£áÆaøu»»xHzgZkÆZkìwÃ 1925
’)Ò3ïGGä;,̂ÎvÆ

Position - cum - momentum Ì(,~5+k,ZðBāZ¼zyÆgZ5c*ZkÅ¯ò
C44 »¦g"påXóó

Zk|»bCÙ{āz‰ÜZq-czè1ì�¡]~»g�ÛâÇúZïÃ
F™@*ìÔ«!*gZywÇ¸Z2Æfg)ƒZXÃZÞ,œ~~F,KMŠc*ŠH
åZzg�M`Ì].h+¢]~%œ/~™ŠZgZŠZ™D÷XţZ2{mîgÐZk
Z0+Zi~T~1Ë.çHE}äZ7F,¹Š~¶:ÜsZk¦gÃ¢oãCŠ,�ÛZë

™D÷āz‰Üczèz�Šg‚rìÉZk¦gÃÌāt¡Zq-‚~gzZV
ìÔâèÐwÅ§sXz‰ÜÃ:ÂZtHYYìZzg:„Zk»Z®gË
LLx@{™äzZáóó6,ìX

(Boltzmann and Time) z‰ÜZzg1Ë.çHE}
TãCŠ~ÎZw»Y,̂{¢8¢zg~ìz{tì:Hz‰ÜâŠ~»Ñ]Åczè

{¤ì?c*t¬îg6,ñçqìÔf‚»�Ûd$c*qzVÃÒy™ä»Zq-™
§iT»ZyÐÃðÇģ7?¹ÐkA$„ä�ƒÆƒñç¦
ìw6,4Æ�ÐŒÛd$Ô̧Ë:ËuJ-MyZ™̀̄ÃZCc*X6āëä

ä�ww»C‚b 1Ë.çHE} Š¬åäñçÎ6,4Ã‚b~”gs™zZc*X
ZÞ,œ~ÆMy~Zk»êÁ§jÐ ä »!*ãå (Thermodynamics)

�Z[Šc*X
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ë÷X "CPT Mirror"

âw•Å‚)́ìX}i}6,ZðzZÑ (Trajectory) wwH]~
t!*ÆHyZK«7ic~zZ:MY@*ìXZk§bÃðÌÂxLLz‰Ü~Zt

ÃZtŠc*YñXtZyÓxqpVÐƒ@*ƒZ ï] ó̂ó™YìZ¤/Zk~÷áïÓx
(t-t) zZ:Zy6,−ÇX6,t¬`åX¯òwwH]~Zzz‰ÜÅzZ:p~

Ãgc*MCZ±gÐ7VtHY@*ìXZk§b»ˆ[Â[ (v-v) ZzgZygëg
Zy‚Š{ZzgÈÂâ]~Zh§b»x™@*ì˜V!*b¿z̧q5+k,:ƒgìƒV

²|~CÙÂx~F!*b¿ƒD÷X¢]ÆZëF,+)b~Ð
Zq-LL�JóóXìXVwÆîg6,e0+Åw•i}ZzgÎg`Æik,ZW,ƒC
ìX¯òwwH]~Zq-ÂxÆpsƒä»gZ3ååÆa¥ƒ@*
ìZzgZk`M¸iÃL�ÛZñl7HYYXZ’ZðqÑ]åÆagZ5»
ç™Šï÷X¯ò¢]~gZ5‚Š{Zzg¥p̧Z,gZ5Ì÷�

&Z¤/©àîg6,ÌCZ (Rigid Pendulum) M‚ãÐ‡17MDVwÆîg6,
YñÂz{¤/Šl™äÑÇc*Ñ%ÑÇX

1Ë.çHE}Æ»xÅZÌtìāz{úZïÅ¢]Ð‘g‚rå:āqzV
Å¢]ÐXZk»ƒÐ(,Z»g**)tåāZkäU*"$Hā¾§bZÜVÅ
pÒV)SÔ',¹!*gÔ‚|#(âŠ}ÅªCÙ~pçV)ÇhJ6ÔwZgCñÆÔ

;îz){(Ã³™C÷XZkÆìÑ]6,ZkÅi0+Ï~Â¹”h+ç
YÐ¼¬ƒäzZàŠgc*:VäZÐŠg„U*"$™Šc*ìZzgt 1900 ƒñp

ÃÜs "Brownian Motion" ZŠgZuƒZāâù~ñ�ŠpgŠ|fgZ]Åw•
1Ë.çHE}ÆŠgc*Ä™Š{LLZ°ZŠzÑgÅ}*]óóÆfg)„zZãHYYìX

Ë’~ñ�Š‚Ó]Å"F,KMw•ÃªCÙ (Guass Curve) pú
™CìXwZg]~ZŸ†‚Ó]ÅZz‰gëgZzgZyÅw•Ð™[ÂZ**ð~

äZkÎZwÃ (Max well) Zzg!5½ið Gs (Clavcius) ZŸ±»!*)̄áCìX¯îª
ZÐZŠ~‚Ó]ÆgZ2VÆÃ̀Ði™äÅÃÒÅ²1Ë.çHE}ä

ÓxZy<úZï~ÃM@*ìXZkÅ°pÅãCŠZq-Zzgp!6,ì&
LLŠø7[ÂZ**ðóóë÷XZq-ZµêÂxÅ**»gÏc*ÂxgSìc*(,f
ì1Á7ƒ$ËXZkÆ}ò~ÐZq-tìāZq-xw•5+k,á

»àC**eìX "Perpetual Motion Machine"

Mí6íz‰ÜÆZy<ƒäÆ¦gÃZq-Z(uZ[ìw™@*åTÆ
a¢]~Ãð(7¶Xmö7-ÆZÖp~wZg]ÅwH]»ŠzuZ
‡âyZq-Z,ìwÃªCÙ™@*ìTÆ_.¡]~Zq-Z+lZgñ�Šì�
Óx¡~úZï~Zq-„§bÐpsƒCì1ö7-»ñç¦Ã̀Zq-Z¼
ÅúÒÏ™@*åX‚bŠZâVÅZÒe$Mí6íÅ§bZÐñç¦úZïÆ
â�¦g™C¶XZkÎZw6,Mí6íÅ7icZk%œ/~$zg~ÃªCÙ™Cì
TÅgzÐZkÆ̀ÃÆ_.czèúZï»Z®gZq-)ñ�ŠLLx@{™ä

zZáóó6,åXZkÆ7g}Ã̀~t$zgF,+KåZzg¡ZÏzzÐtz{z
ì�ZkÆcz»gzV~=wF,+U*"$ƒZìÔÎ÷áh+Zk!*]»D7ì
ā/ÆWy~{~Mí6íÅÎaZke~psƒ̂¶X

"Time - reversal ¢]Zzggc*è~z‰Ü»ZÖgZ«ÌƒYìX
ÅgzÐ¢]ÆZq-„‰̧Z2ŠzâVßgÂV~**ÇZÅ™)ÿƒMh invariant"

÷XŠzu}zZ§Ã¬Ð¡7HYYZzgãCŠ~!*b¿Æe~z‰ÜË
ºm‚ÃF,ß7ŠêXVwÆîg6,ŠzïeÅtzVÆ”ZäÅ™¯™ZÐ
¦Jc*Zt`c*YYìZzgZkÐtZ0+Zi{7ƒYāzZ§»Šg„iâãöH
ìXik,,�CÙ~R6,ƒäzZá!*b¿Æe~ÌZÐŠg„�ÛnHY@*

Y~®Eàð!*bgŠ¿Æe~ZkÐ',@ÞŠ]‚t 1964 å1
MðXZq-îs²áÐt¢HY@*åā¡]ÆãCŠ~¸Z2˜z',¹!*g

÷XVwÆîg6,Zq-ZA6,zIyZzgZq-7iñzyÔZq- (Charge Symmetrical)

6,zIyZzgZq-Z¼zy6gztgnp÷XŠ!*]ÐU*"$ƒZìā̧Z2¡]
ZkÃ Time, charge and Parity z̃ƒD÷Z¤/&ãCŠ~q,ŠƒV'
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czèúZï÷�¡]~z̧q5+k,ƒD÷Zzgñ]ziaÆjZáÐCÙ
Ë6,zZã÷XZq-HzÝ)ÁZiÁMàsqª~(ZK¦/¸7ic6,zZ:M
Y@*ìpCÙÃðY}ìā�ÛŠÅi0+Ï¡Zq-gc~™̂CìXÑáÐGÅ

ä�ÃtZ_OgÆ (Prigogine llya) §sXtZq-Zy<¿ìX6,cÇíZ´
úc*VÃtŠZâV~ÐìÔz‰ÜÆÎZw6,¹ÂzŠ~ìZ#Zkä',©~
Zq-¤̈DÆîg6,7,JðÑzqÅÂZkÆ–wZÐLLt|Yy™¹
ªZãƒðā‚bÆ0*kz‰ÜÆ!*g}~ìÃHÁìSîZkaāZk
ÅZ’Zð½»%œ/ic*Š{F,@*gõZzgMU*gŠ`¸X¯ò}*])wH](Zzg

˜÷: 6,cÇíZzg]45¾æ
HEY wH]ÆâÎ§ŠÆ!*g}~

LLËuJ-Zk~Zzg].1CâŠe$ÃÀŠ¶zZáÚi´~7+M0*ð
YCìXëäZq-Z+¡]ÃÒyHì&LL@*g]óó¹YYìªF,¹Zzg
].]ÅZIX¬âg¾Zzgˆ~,ÐZxä¡]Å@*gõÆ¦gÃ

(Irreversibility) âŠe$»ZI^zŒÛZgŠc*åXZk§b¢]Åë)F,¹Zzg
%Z‡**5+k,~Æµ™ŠZgÅŠgc*ÄÐ¡~‚&4ið JEVÆZ0+gz{ÎZwZJ9Z
ƒZì�âŠe$I(,}²áÐ7bgì¸XZyÆ4,Šq-¡]»ZŠgZu
Z+ÚÅwÐå�ZK̈yZzgZk»�`aZ™äÅZqgBbƒX

LL´z{Zi,Tz‰ÜZxäLL¡]Å].1]óóèZkz‰Ü-VŠ3ð
ŠêåāA‚b}éÃtÃF,u™Æ¡]Æ@*g]Zg»Æ¦gÆŒÛd$M
ˆìXZx&ãCŠ~Šgc*:V»f™™@*ì:ÂZ**ðZzgZkÅ£g~p~»Zq©
™äzZá̧Z2ÔZK̈ãi0+ÏÆãCŠ~bzÆîg6,3ZzgeZgzyÅi0+ÏÆZg»
Æ!*g}~Šgc*ÄXZyxŠgc*:VÅ¯6,ZxZkË6,àāŠ*Æ!*g}
~}éÃ̀Åñ]zZãƒ̂ìXóó

ŠZöIzVÅz‰ÜÆ!*g}~Â±ÆÜst'Zk³6,í
÷:LLz‰ÜZq-„‚~™̂@*ìÔâèÐwÅ§sX…z‰Ü6,Z(g

C45 7ìÔëâèÅ§szZ:7YMhXóó

‚Ó]Æ9)ÀŸï EY
HÃ7Ãg3åXuVÅ¢]~ZkÅw•Å)zZ]Zë

™ŠZgZŠZ™C÷XúZïÅ¢]~tZq-¹(,~7gÄ¶X1Ë.çHE}Zq-
x!*ãåTÆ‚B‚³',ZŠg~ä0*‰V6|ugzZg3åX!*ÆHyßM

Y~pŠÉ™àZ#ZÐ6gUZKZkÃÒÐŠ„ÉZ(g™** 1906 ™Zkä
7,~TÅgzÐz{U*"$™**eLåāz‰Ü»Zy<ƒ**)%Z‡**5+k,(¡]
Åczèp!ìX

IZi,Òy™Š{MzZu]¯ò}*]ÆÃbÆ�Ðe÷1
iîg6,**e÷XVwÆîg6,wwH]ÆÃb~ëZq-Z+Š*ŠÙ÷
T~g¥/Zzg”Zî»Ãðz�Š7XZk¦gZCŠ*~Zq-Š~ˆw•Ð0Óx

xlZg,Ñzq„ÐðƒC÷XZkÆgZ5Ãps™äÆa¼
z̧q5+k,7ƒYXZyfgZùÐëZkÃ̀6,í÷ā»Ñ]åîg6,‚Á
ì˜VCÙÚûZgZzgq-é)zZ]J-özŠƒYCìXZ¤/pÃtZŸsä
Zz!7g:VÃe¯c*1Mí6íZLŠw~!*ÇEHÅ§b»Ñ]Æ
YæZzgëM}¦g»‡bg;X

(irreversibility) EHÅw•Å)zZ]ÉÃZ#-+ö
EH

}*]~ÌÃðŠZ½
%Z‡**5+k,~7ìXZq-™ÃMÐc*úÅ§s`**eìp¬xîg6,t
¡]Æ!*g}~Šg„7ìXwwH]»ŠzuZ‡ây$+�Å§sZq-Zy
<gDyÅ7Íð™@*ìXZkÅgzÐz‰ÜÆ‚B‚B"F,v�~ZŸ†
ƒ@*ìXZÌqwJ-„tìwHY@*åāz‰Ü~¡]ÆãCŠ~̧Z2?À

ìZzgZq-„gc~¸ìÔ (Asyimertical) ÷Xz‰Ü)?À (Symmetrial)

âèÐwÅ§sXëeJ‘Ô0*îVÆ¶K**]Ô̄I¤/ZsŠÙZzgâèÐ
mgppzZàMzZi,Fg÷1ZyúZïÃZtŠCÙZ**M‚y7X<»¤/x0*ãZK
wZg]ZgŠ¤/ŠÅƒZÃv™Šêì1ZkÐZ«7ƒ@*X

wwH]»ŠzuZ‡âyLLz‰Ü»¾óóìXñçÎIzVäZ‹ZnHā
6ð¿ÔZÙwwZg]ZzgÇhñ6z){»Z®gLLx@óó6,ƒÇX|~t
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MgZð6,FFÃMCìX
{mÃt  ZK»xçVÆ!*z�ŠZ[Ìteìā¬xÃtZŸsßƒX

Æ',@Zk6,K‰Š!*]Å®ZŠ¹ic*Š{7ìXZ¤/pqwJ-Zk ZŸs
ÆÃØZzgx@ZC›ëÆŠgxyÃð§Š7Š¬ŠHQÌZkÆh~Ãð

ÆZkŠú}Æw~ßU*"$ {mÃtZŸs êÁo]ñ�Š7ìX
ƒäÃ{g`ZiZkyŒÛZg7Šc*YYāÃðÚgzÝÐic*Š{!gëg~Ð7̂
™$ËX

t7Íð÷áh+øg~ÂµÐ¬„7g~ƒYñXZkÂ[Æ**ÑÆ0*k
YäÐ¬Z¶gZ]~Z,Š!*]Å¸,Mð÷�Z%O‚0Zy™gì
÷ZzgZyÐªCÙƒ@*ìā̄IygzÝÅgëgÐic*Š{!gëg~Ð™̂Mh÷X

6,(Quantum Tunnelling) tZq-ë{Š/ìTÅãCŠZq-Ðz¾d$1
ìXZ¤/ZÐŠg„U*"$HYeÂZŸsÆ¦g»ZiuâY,̂{¢8Z•ð¢zg~ƒ
YñÇX

ÃtX » ZŸsÆ�ŠwÃb7K‰÷VwÆîg6,gZ',^eu
eu»Ãte0+ÆæZgÆÎg`Å§sFÅqîÅ7Íð™@*åXØk~
zZµÐZ&Óå EHgœÇ{Ð].h+9g(ßYÆfg)Zkqî»ÃðuZr7ïe
@*ëZkÃZkçA~wsMy¦g7™**ecXZÌJ-Mí6íÅ¹gc*V
Š!*]6,7gZZF,~÷p”h+qÑ]Æ�ÅYäzZàxï¢c*$+k,Z+
ßg]ZjZwÃMDg™}Ï�Zy)zZ]ÆZq©»gÐ!*CÙƒÏZzgZkÐ5
Ç‚iŠgc*:VÆagZ{ûZgƒÏXÃtZŸswsMy7ƒY!*ÇZÏ§b
‰EHÅ}*]Ômzs»',tïÞ»Ãtc*ÃðÌ6,Z**ÃtwsMy
7åX
ŠzÎ‚wJ-EHÆÃc*]Ã!*ÇŠg„ìwHY@*åXZkÅ',F,~Ã½
7HYYåXZkÅñ]ÆˆÑökZzgŠv|Z]ZkÆÃc*]ÃZkZ•
J-á‰˜Vz{½ƒ‰X6,Zä}*CLL0ZßßVóóÆ*e$Ãñ]Æ

(Relativity and Black Holes) ÃtZŸsZzggziy(g}
EHÆ',@Mí6íÆìw~æ…z‰Ü6,ZW,Z0+ZiƒCìYèt

gzÝ6,ZW,Z0+ZiƒCìXZ¤/t�ÛnHYñāgzÝ»Zq-fg{gziy(g}Æ
)g}6,Z“ƒZìÂz{z;Våå“gìÇ:z{MÐYñÇ:ú?ØnÇ:
ÂZ**ðqÝ™}Ç:ZkÃ{g`™}ÇXZ+ßg]~tIeìāLLz‰Ü
‚ÁóóìXtÃtZŸsÆZyqñVÅŠ?ì�gziy(gzVZzgZyÆ
pZmÆ!*g}~î]™gì÷X¦ñ‚Š}/V~ZÐ-V¹YY
ìāZ¤/Óxw•»ƒYñÂQqªc*7ic~Ãðp~7ƒÏ®ZË!*p
ÒpÐz‰Ü»z�ŠÌ7ƒÇXŸîg6,Zq-gziy(g}Æ)g}6,Z+„
ßg�wñ�ŠƒCì@*ëtZq-Z,1Æ!*g}~âˆZÅŒ43›é EGCìwMgZð
Š3ðŠêìT»z�Š&+Z]pŠZÌU*"$7ƒeX

ÓxâŠ{Zq-xp~Zzgw•Åqª~z�Šg‚rì®Z�¼¹Yg;
ìZk»ÈtìāZ¤/âŠ{Zzgw•»™ŠØYNÂz‰ÜÌ»ƒYñÇ�
Zq-åƒZgpìXtZ,„ì‰¹YñāZ¤/âŠ{7ìÂâŠ{7ìZzgZ¤/
z‰Ü7ìÂz‰Ü7ìYèŠzâVÒ**]»¸ÈìXªZãÅ!*]ìā
Z¤/ÃðÃtZŸs~iâyzkyÅ°pŠÚÅÃÒ™}ÇÂZÐ**»ò
ƒÏXMí6íÃZyÅzŸs#™**GŠØZgCkƒZƒÇ@*ëz{ZkÆŒÛd$ŒÛd$
VŠHåZ#ZkäZKæ¢a~ZzgZ½Ïæ¢a~~�ÛtÅzŸs#ÅXZkä
¹åāëZq-Z+»Ñ]»¦g™Mh÷T~kynŠZg:ƒ1Z+»Ñ]
âŠ}Ðåîg6,øzxƒÏXtzZãîg6,9‚~Z÷ág{ìXgziy(gzVÆ
!*g}~ƒZz^î8-!*ÂVÆˆM\ÃtYy™ª]ƒÏāMí6íä
Zkñçq»Lf™„7HXz{i§i»g6,Z®g™@*å�À˜ë{gc*èÅãCŠ
6,Z2Zgƒ@*åZzgz{Z+7Í×V™@*åXÅ¤&Š"Zzgx@}Ðƒ
nXzZãZzgð”{Š!*CZ°ZŠzÑgÅ)ñ�ŠÏ~gziy(gzVÅ¢]ìw
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Ð‡Z7ìZ#ZkÇÅŠªâ8LÆŠÃq~EHÅZågKÃZk
§bZEwHY@*åX�ÛtÜsZÚìāñ�Š{ŠzgÆ¼¢]ŠZâVä�Zzw
¯w–ìZkÆ£«~ÑökÆÇ6,*:¦gZ].e$fZg~6,FFŠ3ð
Šï÷XZLcz»gzVÆ{]Å6,zZiÆaMí6íÃEHÐÌÁf)
ŠZg¤/ŠZ**YYìX�Z’ZðÃbÆZ,ŠZŠM/o]×‰ÜÅúÒÏ™D
÷X
tZÉ:Zzgð%èÅªkMgZ×VZkZ%»4+o]÷ā].h+¢]ÆÃ~
eJ‘ÃåZzzg;#Å¢zg]ìYèX§i»g»ìXZ(7ìāz{
�Z!*]½7™DXXtìāz{tÌ7Y…āŠg„ÎZÑ]ù7i
YD÷XtÎZwZkŠg‚³7TŠg‘:ìXZ¤/ƒ¼eìÂQCÙ
Ãt)ic*Š{Šg\oÆ‚BZ0+Zi{(Zq-6„ìX‚g}ÂxÃZk£x6,àŠc*
ŠHì˜VZkÆI^Yä»ZÈwìZzgZk|Å6,Š{7ÙÆaz{6,ZuZg
nÅi!*y»–gZfe÷T»)zZãZÖgÇñZŠÆå°xz�ŠÃÖ7
YX

tßg�w**‡.Þ',ŠZ“ìZzg‚bŠZâVÆZq-6äZyãCŠ~
GzŸ]Æ!*g}~ÎZÑ]ZVäÑzq™ŠØ÷X6,‚b»gÈg„
ìXe-e1ëÅÃZ#-+ö

EH
}*]6,î]6,cÇíÅwwH]ÆŠzu}‡âyÅ5

Å--KÅŠªâÏƒ]Æ�Šw6,»x (Hannes Alfvens) Â±Ô;4,Z&Ò¨4è GEGE

™äÅÃÒZzgƒÐ(,|™ÃtëÏzZ_Og»‡.ÞŠh+²z`Ôtƒ‚b
~ËZ!*wÆz�ŠÅ¶K0+„™D÷XZ¤/pZÌËŠg„ËÅ7Íð™**
Âìp-VŠ3ðŠêì‰ë‚bÅ@*gõÆZ,Šzg~ŠZ4ƒgì
÷˜VZq-!*Ç*§iÃÀáÇX

t�ÛnHYYìā!*ÆHy5ZzgzWZÅ545é EEGŠ¹g~Mí6íÅ¹g-VÅ(
áÏZzgz{ZŸsÆÓxÎŠqUôp™ÆZÐŠg„ZzgzW™Š}ÏXZk
¿~ë_543ï EEGGZzgiâyzkyÐ0ÎZÑ]Æe~ic*Š{Šg„ZzgáZiy

v^Z@*gŠc*ìXZe7-¦gZ+5qVÅ§ÆaMiZŠƒŠHXÆ!*g}
~L‹Ì7ŠHåX

z{(,}äzgÁŠy¸X$+¬ÐZ+pÙå‡ì7gSXe^CÆ
�g÷á²gZ',^',4,ÆZÖp~:

LLppâVÂÉÑ!ÆAYßVÜƒC÷
‰„?YwÃñDƒÔZkÅiCV)YC÷óó

5¢]ä¹Ð)biK1Zkä6§ŠZ]ÃÌÀŠc*�ZÌ
J-iÔ÷XqDœ~Æ9{6,Šz¹gc*Vqz~g„÷:ÃZ#-+ö

EH
}*]

ZzgZŸsXZkqÃ¬xîg6,Œ7Y@*āŠzâVÃc*]~°xZ·tìX
Šg|ŠzâV„Š÷XÃtZŸsÔZßwÑŒ»‡Ãðìw7g‚rXMí
6íäZKi0+ÏÆMy~Zc*xZk§ŠÃ»™äÅÃÒ~Üs™ŠØ1z{
Zk~**»xg;X

ÃtZŸsZq-xZzgZz!ÃtìpZLŠzg~EHÅ}*]ÃÌ
¸ÑsqÝåptÓxÃc*]»lgìāz‰ÜÆ‚B‚Bz{ŠªâÏƒ
YD÷Ô‰pyÅzgh+,JƒYC÷ZzgQz{z‰ÜM@*ìāt‚bÅF,¹
ÐaZƒäzZáÎZÑ]»�Z[Š¶Ð‡ÜƒYD÷XÃ~¢]ŠZy

Zq-E²áÐMí6íÅŠgc*:V6,‡™ä~plgì÷X!*ÇZÏ
§b‰EHÆcz»gZkÅn3D¸X!*ÇZÏ§bz{ÃtZŸsÃt
à]«™äÆ̀x»Zg‚[™gì÷Yèz{Zk~Z,Ç6,*:Zzg"p
¦gZ]÷áï™gì÷Î'äLpZ[~Ì7Š¬åX

Ôgziy(w˜Vz‰ÜguY@*ìÔZq-Ðic*Š{»Ñ'Ôz‰ÜÆM¸i zuZP
Ð¬»z‰ÜTÆ!*g}~ÃðÎZw‡77Þec'M\¦gÅMç
ÐMí6íÃuñ}ŠNMh÷!�ÛnHY@*ìātƒ¼Ñi˜¬xZŸs
ÐâpfìZzg�ÃðÌZk!*g}~©àÐd/õ I

E»ÌZÖg™@*ìZÐx
Mí6íÆgz',z7™Šc*Y@*ìXtßg�wÃtZŸsÐ¬zZàßg�w
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z‰Ü»¾ -8

The Arrow of Time

(The Second Lawof Thermodynamics) wwH]»ŠzuZ‡ây
LLŠ*»{ØZk§bƒ@*ì
Š}ÆÐ7ÉZq-uuZ?ØÆ‚Bóó

(T.S.Eliot)

wwH]¡~ƒ43š5é EGG]Åz{÷ácì�w•ZzgwZg]ÅÂZ**ðÅZZlx
LL¤‰ÜóóÐ Dynamis LLwZg]óóZzg Therme ~p~Ð0ìXt-**ãZÖp

âpfìXZkÅãCŠz{Šz̧Z2÷�Š!*]ÐZ~.K‰1̧Z[Z70
¸Z2ŒY@*ìXª‡âyZßw’ñÂZ**ðì�»xZzgwZg]Æ)z~
ƒäÆ‡âyÅ̂~ìXŠzu}‡âyÆ_.wZg]ZipŠuŠŸÐ¤/x
ŸJ-%Šzu}Z	x~p´VÑñÔv7ƒ$ËX

wH]Å‚bQZz[ÅaZzZg¶XZÞ,œ~ÆM¸i~t
Šgc*ÄƒZāÂZ**ðÃZªV~psHYYì1ZÐðc*+7HY

Y1850 YXtwwH]»ª‡âyì'¢]ÆãCŠ~̧Z2~ÐZq-Q
~¯zªäwwH]»ŠzuZ‡âyŠgc*ÄHXZkÅgzÐ**»gÏ)ªŸÅ
ÂZ**ð»ZkÅwZg]ÐÚƒ(ËÌp~~(,fì}¸\»Z”X

**»gÏÆ!*g}~¬xìwìāt$+�Å§s—gsyìXCÙ{0+Zy
ZkZ%ÐMÇ{ìāÅg~æZìÆ%CÙyZq-±qªÐ$+�Å§s
Y@*ì{mîg6,Z¤/gLañ�ŠƒVXßìÃi8-µY@*ìÔÇ~vYC
ìÔ%Š{TÉvYCìÔ<{ä~0*ãQZƒY@*ìXŠzu}ZÖp~(
väÅ§sZq-Àògsy0*c*Y@*ìXŠzu}‡âyÆ_.Z#ZÜVÃZy
Æqw6,ghŠc*YñÂz{M:~TŠgÌeƒ"F,v�ÐãïYD

ZŠgZuqÝ™,ÐXt6,Zã}*]Å§szZ37ÉZ+„|ìT
§bāÁÜÃZq-Šzu}~ps™ä»»g**)…6ŠZâVÆìÑ]Å
§szZ:7áY@*X6āëŠN`÷‚bÅ@*gõ~Z,ñZµMD
÷Z#z{„CÙZK6,Zã7ic6,zZ:YCì1£g~ÒpÐZq-ZdR6,X

Zq-7ÍðëZ•ðZOŠÐ™Mh÷Z#5¢]ZLqDZ_OgÐ
c*Z+zuÂV Multiverses (Time Travel) !*CÙ†ÏÂZk~z‰Ü~^

ÅÃð(7ƒÏT~Óx»Ñ]Zq-`6,%ÃiƒYCìZzg (singularities)

TÆ!*g}~ÎZw™äÅZYi]7ìXZk»Z\‹uUtƒÇāZk
~}.ZÆz�ŠÃ‚³�Z±g½™ä6,¤/Z×gZÅâ]»”wÂƒÇX‰Ã
Zk|ÐŠÄƒÇ1‚bÅF,¹Æa÷áh+t(,~!*]:ƒX
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āËÂxÆaŠø7[ic*Š{Âqªz{ìTÆZ0+gZkÂx~àz‰Ü
z̧q5+k,ƒäzZázZu]»ù·Zq-Šzu}Ã°Š~Z±gÐ™c™ŠêìX
Z¤/p‚Ó]"F,v�Ðw•™Mh÷QÌZz^ŒéMMËÌŠØ‰x~
‚Ó]ÅZâ„®ZŠZq-‚~w•™g„ƒÏTŠgŠzu~‚~X

ÂZ**ðZzg**»gÏ~Zq-§ŠìXŠzâVÆŠgxyñ�Š)LÂZiy»ç
ŠgzwZg]Ðƒ@*ìXÁŠgzwZg]6,ÂZ**ð»?¸g~ƒ@*ìZzgë±$zg

ÃZzgÁÂZ**ðÅßgÂVÃªCÙƒ@*ŠÙ÷6āJV (Weak Entropy) **»gÏ
~˜V‚Ó]Šzu}‚Ó]ÆjZáÐºm(6,3ƒD (Crystals)

÷@*ëic*Š{ŠgzwZg]6,**»gÏ»?¸g~ƒ@*ìZzgZk»ZÖg‚ÓC$+�Å
ßg]~ƒ@*ìX̄Å‚|#xƒYCìZzgëp~Æ¿Ð¦/gD÷
¬âùZzgQ’Åßg]~X

Šzu}‡âyÅgzÐZq-ZµêÂxÅ**»gÏ~åZŸ†ƒ@*ìZzg
Z#ŠzÂñVÃŠ™Šc*YñÂZyÅù¦**»gÏZyÅZÐŠ~**»g7VÆù·
Ðic*Š{ƒCì@*ëwwH]»ŠzuZ‡ây¢]ÆŠzu}̧Z2}EHÆ

æ…Æ‡âyÅ§b7ìYètå‡.ÞÓf7ƒ@*XãCŠ~îg6,
¯ò}*]ÆºmŠZ],{»gÐâpfƒäÆ**ðŠzuZ‡âyZk|Å
zzÐözŠìā1Ë.çHE}äZk~',tïÞÆac*æÅ̧]Æ
aÃðRö7g¿ZzgZÐÜsZÜVÆ!*b£ŠxJ-özŠg3Xt¢C
úZïÅZ+özŠ¦k,7™@*ìāZk»ÀòÎf7HYYZ¤/ptözŠÂñV
Æa»gMæì}1Z&Îæ

J
XŠzuZ‡âyÓxqÑ]~Šg„7ìXVwÆ

îg6,',Zî2w•ZÐPCìXZK¯ò^~t»Ñ]ÆÀòZßwÆ
îg6,Šg„7ìX

tŠúòHŠHìāŠzu}‡ây»Ètìā»Ñ]»gsy¨ù¦
Ñiòîg6,**»gÏÅqªÅ§sƒÇXtZµêÂxÅâ#ƒäÆ!*)̄Óx
»Ñ]Dîg6,Zq-ÂZiyÅqª0*YñÏT~CÙ(Zq-6ŠgzwZg]ƒ

÷XßìÃi8-Zka4ìāßì~ƒZ~ñ�ŠMxÐï™W],y
W‚àÔi8-¯ä»gsy0*c*Y@*ìX<Æ0*ãÅR6,!w•™äzZá
‚Ó]Q~ƒZÆM×w•™äzZá‚Ó]Ð”Z™Z7ZKÂZ**ðv™
Šï÷X

tZq-özŠ‡âyì�gLgLfgZ]6,ŒÂñV)»Ñ](
6,ZW,7eZmZzg:„¹ic*Š{fgZ]6,ŒÂx (Microsystems) !*gq-ÂñV

)»Ñ](6,ÑÍƒ@*ì@*ëZÐZkÅoƒuzŠÐ!*CÙÑÍ™äÅ!*g!*gÃl
Åˆ÷TÐZZlxÆß‘:}ò',Mæƒñ÷Xëœ~Æz‰
~Šzu}‡âyÆ!{3¨4è

EE
GE¯zªZzgå\äZÐ¨ù¦»Ñ]6,ÑÍ

™äÅÃÒÅZzgZkÆ:LZq-!*ÇßÃb6,ã&»Ñ]Æ{8»
)wZg]Åñ](ë÷X "Thermal Death" Ãt

Y~1Ë.çHE}äZiuâZkÅ°pÅZzgŠzu}‡âyÃâŠ}Æ 1877

ZbÃbÐZ~.™äÅÃÒÅ�Zkz‰ÜZ½g;åX1Ë.çHE}ÆÃ̀Ð
**»gÏâŠ}ÅËŠ~ˆqª~Âp~»¿ì:qªTŠgic*Š{ÂƒÏ
**»gÏÌZÏŠgic*Š{ƒÏXZkÃ̀ÅgzÐÓxÂâ]Zq-ÂZiyÅqª
Z(g™äÅ§sgsygnp÷)Z+qªT~ÂZ**ð»ZÙw:ƒ(®ZZ¤/
Zq-¤/xŸÃËuŠŸÆ‚BgÄŠc*YñÂÂZ**ð)wZg](¤/xÐuŠÅ§s
vƒÏŒVJ-āÂZiy‡ìƒYñªŠzâV»ŠgzwZg]Zq-ƒYñX

Ð (Micro scopic) 1Ë.çHE}z{ª¿åTä¢]~gLeä
(J-p~Æ)b6,»xHXZkäwwH]Å5 Macro scopic (,}eä)

zZà¯ò¢]ÐëM}™äÅÃÒ (Tragectories) ¹g-VÃèow•
Æ(Theory of Probability) ÅX!5½ið GsÅcz~™DƒñZkäÃtZkã

fg))bi™äÅÃÒÅXt§i»gEHÆ}é§i»gÐ!*Ç].Z
åX1Ë.çHE}äCkHā**»gÏ~%Z‡**5+k,ZŸ†‚Ó]Å(,fƒð"
F,v�ÆZÖgÆîg6,Š¬YYìXZkÆ;VÄz‚ÆZßw»|xtì
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Zk§bwêÅŠ*¯IyÔER,eiÔZ¼z4,Zzg7iñz4,6,ŒZq-
**‡.Þ¦gg±²w6,ŒƒÏZzgtgCgCZq-Šzu}ÐŠzgƒDYNÐX
˜VJ-øg}D~ìËnÆ'×h+ãCŠ~8úZïLÌz̧q5+k,:ƒÃ
ÐXZq-Z+»Ñ]Æ§ŠÃ»™äÆaÃð‡.Þf™zZ§z̧q5+k,:ƒÇ�ZC

å̂™_ƒÏ1Z$+~i0+ÏÅqïƒÏ'÷áh+ZÐZ$+~ñ]Iic*Š{oƒ
ƒÇX

LL@*gq-ÔQ~ZzgŒÛd$ŒÛd$ØÜ"©6,FFt¦k,�].h+ƒ]�ÛZë
ÐŒÛd$F,+x¹gBb "Heat Death" ™CìZÞ,œ~Å¢]Å

C47 ìXóó
ZkÐëH³Z~.™Mh÷?Z¤/:Üs™{ZgnÉÓx»Ñ]~ñ�Š{
âŠ}Ã+ƒY**ìÂQËÌqÅ6,zZ™äÅH¢zg]ì?Šzu}‡âyÃ
ZLŠZ],{»gÐ!*CÙš�ZiÑÍ™äÅÃ@VÐCÙ§bÆß]ÒûZzg+ð

‘:}òZ~.™äÃ�Ûzr5ìXZÏ§b',¤â~#^',R,hgËZKÂ[
LL~|ðYV7ƒVóó~qgzfsS,’k,™@*ì:

LL‚g}ÇzVÅÓxF,œÔÓxÎÔÓx!&&ÔÎg`Ãâ0+™äzZÑ
ZK̈ãf‚ÂxFÅñ]Æ‚B+ƒYñÇZzg'ÓxF,ZK̈ãq&]n{”{
»Ñ]ÆmÒŠ[YNÐZzgtƒ¼Z¤/!*Ç„)pÐi·7ìÂÁZiÁ
ZÚD¢zgìāÃðÌ,ZÐPäÆ‡̂ì7g{YX¡Zy›ëÆ
aopÆZ0+gZzgÜsU*"$Šxâ-ÏÅãCŠ6,„gzbÅg;öÇ{ôpîg6,yƒ

C48 $ËìXóó
(Order Out of Chaos) Z_OgÐÄz‚»¼g

qD',ÎV~Šzu}‡âyÅZk¦ï=ôÆ£«~Zq-5Zzgaï
Š¶zZà¹g~‚tMðìX

&ÑC4-ê
EEGJÆâ.ÞZÅxc*CZ´6,cÇíZzgZkÆ

‚¹VäwwH]Å¯ò¹g-VÅ!*Ç„5=ôÅìXeZgzyZzg1Ë.çHE}

ÇX*gzV»Zgï»ƒYñÇÓxi0+Ï»ƒYñÏX»Ñ]gCgCZq-"
¤/âöÅñ] (heat-death) }.z{wõZ~psƒYñÏXZk6,LLÇñ]óó

™ƒYñÏX»Ñ]Æ!*g}~tâ-kÁÃ̀âèZzgqwÆZg»Æ
!*g}~�¼ëY…÷ZkÐ!*Ç„ŠìX¡]Æ!*g}~t¦gā
âŠ{ËîÂZiyÅqªÅ§sgsyg‚rì&+Z]pŠ¡]ÆÜsìXt
»Ñ]»"YyZzgêŠ¦gìXZkz‰Ü»Ñ]‡ÂZiyÅqª~7ì
ZzgZkZ%»ÃðZ÷ág{75ìāâè~LZ+ßg]ñ�Šg„ìc*w~
ƒÏX´z{Zi,t!*]!*ÇzZã7ìāZ¤/**»gÏxZzgq-égsyÅ
qïìÂ»Ñ]¹¬„**‡.ÞÙ|#fgZ]~psYV7ƒ̂X

ZkZ%ÅtZq-ZzgVwìāZ#‚³Ãc*]ÃZyuzŠÐ!*CÙJ-(,Jä
ÅÃÒÅYCìXÆZ0+gz{]‘îg6,ÑÍƒD÷ÂHƒ@*ìXwwH]
Æ̧Z2ÅuzŠëœ~~Ñgeúy�Zq-¢]ŠZyåZzgZgM]ŠZâVÆ
ŠgxyI}~!*ÇzZãƒ̂‰T~i}Å/Æ!*g}~cÅˆ
¶XÑgeúyÅwwH]ÅãCŠ6,Åˆ7Í×VZkDÐ!*Ç„Š‰�

20 ZgMCZzg§»CZg»Æ!*g}~qÝƒZåXZkÃØÅgzÐi}¡
�‚w¬Ñiòîg6,�ƒðqª~¶XØZ@ÆZq-zWZmgäZgM]
ŠZâVÃŠg„ZzgÑgeúyÃßU*"$™Šc*X

Y~u8-,ç EGEåä�āZq-ìw6,„‚bŠZyåMí6íÆ 1928

Æ6,Zä (Heat Death) ÃtZŸsÐ¼ÁÜ÷áï™ÆLL¤/âöÅñ]óó
ŠÑbÃŠz!*g{i0+{™Šc*XZk»ŠúòåāaèâŠ{ZzgÂZ**ð)z~÷®Z»Ñ]»
Z!xÓxâŠ}ÅÂZ**ð~ÃÐƒÇXZkä7ÍðÅāLLwwH]»ŠzuZ
‡ây»Ñ]ÆâŠzVÃZq-„gZ5ZzgZq-„‚~½6,6g™@*ì�Üs

C46 ñ]Zzgn„6,Z!x5+k,ƒ@*ìXóó
qw„~ZknÆâ-kÁoøÅ¦k,ÉÅˆìXZÌqw„~÷áù
ƒäzZàZq-Â[ÆZÖp~:
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÷XŠzuZ‡âyŠúò™@*ìāÓx¡]**‡.ÞzZ3Z_OgZzgZzoÅ§sgzZV
ŠzZVì@*ë¡]~�¬x{Æøg}x@}~MD÷tZkÐëM}

7ìXLL**»gÏóó»¦g„wwH]ÆözŠŠZ],}Ð!*CÙ)baZ™Šê
ìX

LL¨gz„™äzZá¢]ŠZyX»zZôwwH]Å»g¦/Zg~ÐìXZk
!*]ÃCk™D÷ātÎZw¾Šg"ìaZ™äzZÑìāÂZ**ð»Zq-"
ÑŠJgZ¾§bŠ*~i0+ÏZzgÅg»!*)̄0YìX**»gÏ»)L¦gÌ
)]~ZŸ†™@*ì�wwH]~wZg]ZzgŠgzwZg]Æ|x~Â¹u
J-™~M@*ì1LLZ_OgóóÆ£gÆîg6,ZÐ‡1~Ñ**¹ÂìX
¢]ŠZâVÃ0*ãÆÄz‚Ã**L~Ì»°ŠØZg~ƒCì�',s‘Wƒñ
JVÅ^Z(g™©8ìZzgZkŠzgZyÂZ**ðÌ{g`ƒCgSìpwHC
**»gÏZ�F,ØVÔpgŠ|Z	xZzgZipŠaZƒäzZá7ŠzVZzgYâgzVZzgf‚
ZK̈ã‰ë{ÂxÅðZzgˆ~p~ÅzŸs#™äÐ‡ÜìXG
ZyZg»5+k,Äz‚ÆbZ],6,ÌŠzuZ‡âyÑÍƒ@*gìÇXZȩ̈Z2Ô!¸Z2

C50 }Zzg0*ñYD÷Xóó
Eàð Nuclear Fusion ZzoÅOñ»Ñ]ÅyzúÅZq-Vw

Y~Z÷ág{HåXZkä 1931ä (H.T.Poggis) ZâZ`ìXZkÅ§s7È
wwHC¾ÏÆ9zVÃ̧ŠZgHåāözŠqÑ]~ÑÍƒäzZáZq-‡âyÃ
š�ZiÓxF,»Ñ]6,ÑÍ™äÅÃÒ:™,XLL…»Ñ]ÆZq-Z+{~
ƒäÆ!*g}~¹¢7ƒ**ecTÅe!»ƒg„ìXƒYìā
ZkÃŠz!*g{e!ïg„ƒXóó

Šzu}‡ây~ŠzãCŠ~ÁÜ÷Zq-µZzgŠzuZtXªtÒy™@*ì
ā‰úZï**e÷)}wZg]¤/xÚÐQ~ÚÅ§s˜ìZzgLZk
ÐZ«7ƒ@*(ZzgŠzuZ)�¬ÐÝì(tÒy™@*ìā**»gÏÓxe{

»Ñiò{āìXZq-ZµÂx~ÓxF,)áZiy (Isolated systems) ÂñV

Å¹g-V~¼̃t0*ðYCìXŠzâV~MZ²ZŠ"F,KMZ@*gmJî
Zq-Zy<p~Å§sáY@*ìZq-§»CZg»Åßg]~ZzgŠzuZÂZ**ð
ÆZ_OgZzg$+�Å§sZg»Åßg]~XwwH]~z‰ÜZzoZzg$+�Ð
„g]ìXŒVtÎZwaZƒ@*ìāZkÅi0+ÏÆ1ÐH_“ì²Zk
»¡~gsŷZzg’gó(,fƒðëÏÅ§sìXŠzu}‡âyÅgzÐ
Z¤/qzVÃZyÆqw6,ghŠc*YñÂZyÅ**»gÏ~ZŸ†ƒ@*ìX‚JÅŠ;ð

ZzgZkÆ‚¹VäZkZ%»ZŠgZuHā¡]~qzVÃ½ãL 6,cÇí ~
ÌLLZyÆZLqw6,óó7ghZY@*XCÙÚŠzu~ÃOW,™CìXZVZzg
‚Ó]Áz÷CÙz‰ÜÛzãÂZ**ðZzgñZŠÐOW,ƒDgT÷ZzgZ¤/Zk~
oƒ¸]ƒÂŠzu}‡âyÅgzÐ�ÛnKYäzZá$+�ÆîgsyÃ
bz~îg6,¶c*YYìX|~¡]:Üs$+�Zzg(väÆ¿Å"
ÑgVB7™CìÉZkÐZ«úZïÌ7™Cì'pŠ�ZzgF,¹XÇ~
ÉvYCìpŠg|#ZM÷X6,cÇíÆ–wZipŠ±ƒäzZáeJ‘

ZkË6,(ì: (Waldrop) ¡]~CÙ(ñ�Š÷XZÏ§bzZ®gZ\
Zq-ZipŠ±ƒäzZÑÂxìT~gzÝÆfgZ]Ô̄Iy (Laser) LL9g

ZLM\ÃZipŠgzÝÅZq-zZu¤!gŠJg~±™fe÷T~CÙ̄Iy
Šzu}ÐŠx5™¸ìXîÃyZq-ZipŠ±ƒäzZÑÂxì�Îg`Ð
MäzZàÂZ**ðÐ̧]qÝ™@*ìZzgƒZîVÃ`@*Zzg«gzVÐ!*gl»0*ã
qÝ™@*ìXZq-i0+{3'Z¤/pZ•ðë{ƒäÆ!*)̄Zk»gc*MC
‹tÂì'Zq-ZipŠ±ƒäzZÑÂxì�ÂZ**ðÃpgZuÅ̂~qÝ
™äÆẐkÂZ**ðÃ™ZzgZzgwZg]Å̂~{g`™ÆpŠÃ‡ìg‚rìXóó
C49

¡]~CÙ§s…{ÆÃMD÷X¼!*F,KMZzg¼"F,KMXZq-
§sZzoì1Šzu~§s(,ðF,~ÌìXiaì1‚B‚Bñ]Ìì
Zzg|~tƒŠxgs**]Zq-Šzu}Ða}ƒñ÷Xt**‡.ÞeÏ
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÷áï‚Ó]ky~',Z',',Z',„ƒD÷Zzgz{LL¬xóóîgÐ“ƒñƒD
~XZknÆgŠ¿1Ë.çHE}Æ¦g6,7g}ZF,D÷T Gauss Carve ÷ª

Æ_.ÓxZ0°gŠ¿gCgC»ƒYNÐZzggŠ¿Zq-LgŠ¿6,−ƒÇ
ªZq-)ÃuÂZiy6,@*ëqDŠ;ÇV~Z,6ðgŠ¿Šgc*ÄK‰�Zk
MàsZzg‚Š{¦k,6,7g}7ZF,DXZ7²s¬x~LL6ð{c*Vóó¹Y@*

Zzg',© Belousov-Zhabotinsky Reaction ìXZy~ƒÐic*Š{�gVB
âew÷X

q-éwwH]ÂñVÆLZzg‡.Þ7ÍðgzbÃÒy™C÷�
u¤/òÅÂîg6,ÁÐÁRÅ§sgsygnp÷@*ëZ#ËÂx6,¿™ä
zZàwwHC¸&Zk£xJ-B÷˜Vq-éŠZ],{»g»ƒ@*ìÂZPxÃ¡
�Ûn7HYYXZìÅÑzqƒYCìXZkZìÅÃZq-E²áJ-

(Macro $+�c*Z_OgÆáZŠs¹Y@*åpZ[tŠgc*ÄƒZìā�¼¬xR
(Micro scopic 6,¡$+�ZzgZ_OgŠ3ðŠêìz{Šg|gKR scopic Level)

6,"u±ƒ@*ìX level)

M`À6ð°xZPx»_·¬xƒ[ìX',©~6,cÇíÅik,ôZã
ƒäzZàïZke~SàŠpÅqïìXZkêÁ£xÐMÐ˜V
6ð°xZPxÑzqƒ@*ìHz̧q5+k,ƒ@*ìZk»_·].1]Æ̀ÃÐ
"uŠp»qïìXLL6ð{~óó»1Zke~SàZÌ»qï

»**xŠc*ìÔ’ (Brusselator) ìX',©âew&Z%O‚bŠZâVä',_
Æ‚Ó]ÆgzbÃzZã™@*ìX�Ûn™,āŠznÆ‚Ó]÷ÔLLYóóZzg
LLÑwóó�xZzgåîg6,"F,KMw•Åqª~÷XZyÂtÅYãecā

ËÌŠØ‰z‰Ü~‚Ó]Å„"F,KMƒÏ�Zq-¶g8-ªCÙ™}Ï
ZzgZk~LLYZzgucg8-Å¡ƒÏp6ð{~~Zq-ºm£x
ÐMÐtz̧q5+k,7ƒ@*XÂxƒ»ƒ8ƒ@*ìQƒ»ƒucZzgt
p´VHg{z²VÐƒC÷X

ßg'Zq-ÜáZiyqªÅ§sZg»™C÷XgzZîwwH]Æ4,Šq-
**»gÏ¡Z_OgÅ§sZq-w•¶@*ëtÜs‚Š{ZzgZµêÂñVÆ
!*g}~¹Y@*å)}¸\»Z”(X6,cÇíä1Ë.çHE}ÆÃc*]Å�5
=ôÅìz{ic*Š{zWZzg!*ÇZìX

6ð¿‚Ó]ÆŠgxy£ŠxÆË~z̧q5+k,ƒD÷X¬xîg6,
t£Šxqª~p~»!*)̄7‘WZzg‚Ó]¡ÂZ**ð»nŠ!™D÷@*ë
LrgÃðZq-£ŠxZk~C_‚Ó]~p~»!*)̄0Y@*ìX

ÅæŠÐ!H (Catalyst) ÅgëgÃ¿Z0 (Reactive Collision) !*bgŠ¿  

YYìXi0+{Z	x~t¿Z0ºm6,z"2.ç HGEEÅ^~ƒD÷Î
ë÷Xt¢™äÅz�;]ñ�Š÷āZk¿ä™{ (Enzymes) {%}

Zgn6,i0+ÏÆM¸i~êÁ™ŠZgZŠZHåX„CÙ‚Ó]Å¡"F,KMw»]
Zq-{m£x6,V™Zq-Z+êÁ2w6,MYC÷˜VlZgkq-£g~
psƒYCìZzgtâŠ}ÅÓxZlxÅÑiòS¤ìÔeìz{âŠ{**xCƒ
c*)**xCX

» (Oriented Time) LLªZyÁîg6,§»ĈÆ‚B‚BgsyiŠ{z‰Ü
C52 ¦gÌ�Ûzr0*@*ìZzg÷áh+ZK̈ãÅgÅR6,ZL²̀z`Ã(ìXóó

CÙi0+{Ú~ÄZzgu¤/ò‚B‚BƒD÷XZkÆ',@ÂZiyÅqª
ƒCì1YæX¡]~ÂZiy¬x7ìÉ6,cÇí (structured) ~Zq-̄

Æ–wLLZq-**c*[Zzg)¥**iuqªìXóó°xÂZiy‡âyìX‚Š{Zzg
ZµêÂx}̄~Zq-E²áJ-É)§²áÆaÂZiyÃ',ŒÛZg
g3YYìpßg�wZkz‰ÜpsƒYCìZ#øgZzZôë{úZïÐ
7,@*ì}Y0+ZgZâXZq-i0+{7Í/õ E

GÃÂZiyÅqª~7g3YYzg:z{ñ]»
DgƒYñÇXi0+ÏÆ¼g»Zq©™äzZáúZï‚Š{Zzgq-é7É].1C
÷X~Ze7-8k54è EG

G÷áï÷XÆZ0+glZg£g~psƒYCìX
LL¯òóó6ð¿Ã¹„"F,KMúZïÆîg6,Š¬Y@*ìXZy~
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XZkÆ4,Šq- (Micro scopic) gK c*(Macro scopic) gBbìeìz{R¬xƒ
ŠzuZ‡âyâŠ}Æ6¦gÅ§sáY@*ìX°xÂZiyÅqª~Äz‚»

C53 ¼gƒ@*ìXLL°xÂZiyZ_OgÐÄz‚Ã',Mæ™@*ìXóó

Zzg]45¾æ
HEYÆ–w: 6,cÇí

LL71V‚Ó]Åu¤/ò~ZkŠgZÄz‚»ZÖg**‡.Þ¢Š3ðŠê
ìZzg|tìāZ¤/6ð{-V»x@{:HŠHƒ@*ÂÃðÌ¢:™@*āZ(
¿eìXàz‰Üg8-ps™äÆa¢zg~ìā‚Ó]ÆŠgxy
gZÆ»Ãðfg=ñ�ŠƒXÂxÃZq-Àc*Z»ðÆîg6,»x™**7,@*ìXëZkÂ
gZÆÅ§s!*g!*gß›Ð�ZkÅJìZzg6Ðá™

J-¹Ð‡V~.e$ZÌÅqïìX (Neurophysiology) Egz‚Û-ßY
xà{eJ‘¸„ñZ&]Æ‚Š{F,+}4,xÃ”gs™zZD÷Xóó
LL6ð{~óó»1tU*"$™@*ìā¾§b¡]~Zq-{m£x6,

Z_OgÆZ0+gÄz‚ZipŠ�Ûzr0*YìXtZq-Zëx@{ì{mîg6,ZkjZá
ÐāT§b)**xCâŠ}Ði0+Ï»¼gƒ@*ìX

LLZ@*gmJîÆfg)Äz‚óóÆâewZq-Z+)LŠ*»¬gs™zZD
÷˜VgKgKz�;](,}ZW,Z]»:Lk�÷ptŠ*�ZiÐ¬g~7
ìXZkÆ',@Zq-gLÐzZ§Æ’YäÆ¿Åz�;]ˆl™**[
ïÆaoƒ�ZiìXóó
¯òÃb~6ð¿Zq-°Š~ŸÆÆ�zZµƒD÷X¬xîg
Ð‚Ó]Zq-Zz‰ÆÒpÐ¦ƒD÷ZzgZy»;î7Vƒ@*ì@*ë

|~£òZ½qªCÙƒD÷X~pŠÃ±™äÅ&¢AƒCìX
gZzî¹g~ÆÃ̀Ðt³!*Ç„)áµìXZ½qÆt£xÎ
6,cÇípŠ”HìpŠÃZÚL™fe÷ā7g~Z»ð6,ZW,Z0+ZiƒÃXz{q
&IZi,¡Zq-:1ÑgHY@*å!*ÆHyîîg6,êÁU*"$ƒCìXgzZî
Ã̀tåāZy<úZï¡Zq-**ÍZgq÷XÅzzZ<V~g¥/ZzgwZg]
Ÿù™äzZáŠvfgZù÷pßg�wpsƒ_ìXZyPúZïÆ%

Æñçq1ƒäÆ (Irreversibility) i0+Ïe„:ƒnÏX%Z‡**5+k,~
6,ZäÃØÃ½HYg;ìX6,cÇíÆ_.%Z‡**5+k,~Óx¥V6,z�Š
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YJ-À»Ñ]Æ¢»Z0+Zi{ÜsŠz 1924 XÃz{LL»ÑCbk,}óóHåQÌ
ÑÄâg~‚wÎc*Y@*å�Üs&KîV6,ŒªYC¶Zq-øg~ZzgŠz

(Edwin Powell Hubble) ätKNQZq-Z%OâCÙ»Ñ]Zi+zy0*zw}
Zõ¢ÅŠzgÎZEw™D 100 Æ£x6,  (Mount Wilson) äâî.$zÔ
øg~KîVÐ¹!*CÙìX (Nebula) GÔ Andromeda ƒñtU*"$Hā

ẐiZVZkÐÌŠzgŠzu~KîVÃŠgc*ÄHŠHX»-$»LL»ÑCbk,zVóó»
Gz£Šg„U*"$ƒŠHXZk§bZK̈âVÆZf;y~»Ñ]Ä¬ˆZzg'×h+
Ä¬Yg„ì‰‰êÐêF,Z̀ZxÛŠgc*Äƒgì÷XŠzÑÄâg~
‚wÅOñZ[»Ñ]»¢ŠkZg[âg~‚wìwHYg;ìZzgz‰ÜU*"$
™}ÇāqDZ°ZŠzÑgÌZkÅzÝÃªCÙ™äÆa¹ic*Š{7÷

ZzgŠzu}ßÍV»ìwå»Ñ]ÑZpÐ¦ (Nicolas Cusa) Yè6āæÖÃ‚
ìXŠzu~kBxÐ¬ìwHY@*åā»Ñ]Å/ÜsŠzZg[‚wìXt
uQÑÆˆ[Â[ÐŠg}4ìpQÌtâ-kÁuJ-ßåX
ñ�Š{Šzg~--KÆqñV~»Ñ]ÅGz£/Æ!*g}~”h+
Z%Ã]0*ñYD÷XZk§sëˆ~MNÐX

--K»ÃtŠgZÝZq-Š-âÑð!¹ãì)!*ÇÂ[ð!*ª«
Â[Åâ#(XZkÅgzÐ»Ñ]ÜsGg{Zg[‚w¬z�Š~MðXZk
ÃØÅgzÐZkÐI:ÂÃð»Ñ]¶:âŠ{:kyZzg:„z‰ÜXŸîg6,
Zkz‰ÜÓxF,âŠ{Zq-y6,%ÃiåX

(Singularity) Æ6,�lcz»gzu] --K tŠ3ð:Š¶zZÑ`&
ë÷O7,ZZzgZkŠg”]Ð®āZkä‚g~»Ñ]Ã½Šc*�ZkÆ
Ë~Z[Ì’g„ìX',−E+™{tz{œìZ#z‰Ü»M¸iƒZXZ¤/M\t

--K ìw™gì÷ātËn»èZtìÂZ(7ìXtÐ}z„qì�
»ÃtÒy™@*ìXtz{qì&-Eg-VÅDDe¤/c*VgppzZá6,zW
â…÷X‚³ôÆZq-6Å’k,zV~âẐÅŒ43›é EGCgsyÅzZã´â]Q

--K -9

The Big Bang

(Cosmology) D»Ñ]
Zy¹ÐßÍVÆa�].1CÎaÆ¬Š~7ÑpÐ¦ƒäÆ¦gÃ
Jw™**ÂìXtgzi%{ZâÅözŠŠ*ÐT~CÙÚÅZ’ZZzgZ•ìÔZk
ŠgZìāt¦g!*ÇÐZzg**‡.ÞÂô4ìX´z{Zi,t(,}(,}
èZ<ØÅx]ÐÌé73@*XZÒ6,ZäèZ<ØÅZKZq-ŠZ*yð¶X

)tx(ŒÛZgŠï¸Šg| 3760 ŒÛzyz«Æ·Š~¬Ýð¬ÝÅ@*gõ
(Bishop Ussher) Y~uQÑ 1658 ·Š-V»rgZkz‰ÜÐÑzqƒ@*ìQ

I[~ðÅ¶̂X7g~ZVgƒ,œ~ 4004 äˆ[Â[Îc*ā»Ñ]
ÆŠzgZy»Ñ]Ãic*Š{Ðic*Š{bc*‚]DÙZg‚w6,ZãìwHY@*åX

1M\tZ‹Zn™Mh÷ā�,œ~Å‚b»ZyðÅŠZ*âV
ÐHm!].h+‚³§hVÐë»Ñ]ÅZ’ZZzgwÅŠg„¦k,É™Mh
÷X$+¬Ðtq,ZkŠg‚Š{7÷XZzwÂik,x@{MäzZà»Ñ]Æ
!*g}~¥â]özŠ÷!*z�ŠMøg}0*k(,~ŠgzÎÔgi+-WZzgîC
ÜðÇhc*Vñ�Š÷XŠzìZzgic*Š{¤{Xz{§i»gìT~Z0+ZizVÆ
fg)Zyx@Z]Å=ôÅYCìZzg}òZ~.KYD÷XZÒZz‡]táy

ÅŠ*~zZ:−‰ --K ƒ@*ìāëzZªZzo»Dgƒ™ðÅŠZ*y
Ìñ�ŠìX (The big Crunch) --™õ ÷TÆ‚BZk»**‡.ÞeÏ

ŠzgÎÅZXŠÐÑzqƒäzZà(ßYÅF,¹ä’gó»Ñ]ÅuzŠÃ
zWÐzWF,™Šc*ìXŒÛzyz«ZzgZkÐ¬ÆèIt]Åg»z›Šzg
ƒCI�F,¹ÅgZ{~qb‰X

Y~»-$ä¹Šzg~6,ñ�Š*gzVÆ9)ÀŸ3ð EY
HVÆz�Š»ŠúòH 1755
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ƒCìZ#ÃðqŠzgYg„ƒÂZk~ë…3ýGÅ¬‚Å§sª)uc(
Å§sY@*Ck™D÷XtÃtZq-M7+äŠgc*ÄHåZzgDƒ]6,

(Doppler Effect) Zkä÷}ZW,Z]%A$K÷XZÏÆ**x6,ZÐeZ&ÎæFZW,Z]
ë÷Xx@{™äzZßVÃ*g}@*gq-:©~gzÝÆ{ÃVÅßg]
~Š3ðŠï÷XtŠÙƒñā*gzVÅZÒe$…3ýG~ucÅ§sY@*
ªCÙ™C¶Ô}Æx@Z]ÐZkìwÃ¾e$BāKîVÅZÒe$Z+gëg
Æ‚BëÐŠzgƒg„ì�KîVÆÃAÆpÐƒƒCìXt‡ây}

Æîg6,�gƒŠHXqÑèpŠ}»tìw7åā»Ñ]’g„ (Hubble's Law)

ìX
}äx@{HāucÅ§sYäZzgÃA~!*bmå6ā
KîVÅªCÙ~®ÅeöÐØ¸åX„CÙZkz‰Üik,x@{êF,+

ZõÅ5 200 Y~ 1960 KNæDÙZgé°²ÅgëgÐ6,}Yg„‰X
ŠzgÎÐZzgic*Š{ÃAÅq,Š3ðŠ,�Zq-ÑÄ�kDÙZgé°²Ågëg
ÐŠzg?Øg„‰XZyx@Z]ÅãCŠ6,Zq-LLÄƒð»Ñ]óóÆGz2Å

Å=ôZk Field Equations ãCŠg¿ˆX´z{Zi,Mí6í»¬xÃtZŸs
§bÐÅY$Ë¶āz{Zk¦gÐ;ƒYNXZk!*]Ã(,JDƒñt
cÅˆāZ¤/Z[»Ñ]zWƒg„ìÂâè~tgKg„ƒÏXZkGz2»
³tïÑŠHā»Ñ]âŠ}ÆzZûkŸÐÑzqƒðƒÏXãCŠ~îg6,t}

(Alexander Fried man) »ìw7åXZÐZq-gzÏgc*èŠZyZ¿&+g�ÛZà}
ä(George Lemaitre) Yg`úF,} Y~ 1927 ~¬„7™[åQ Y1922

»¦g7HX].1CÃ̀ÐZq-L: (Cosmic Egg) ¬LL»ÑCZ&+}óó
psƒäzZàÔÈ»Ñ]»¦g�x‡âyÅqª~ƒ¬îg6,ßìX
®ZZkÃ̀Ãí!*ŠIšµZq-plMÒZŠZxåX

Æx@Z]Ð¹Zë�Ûzr5X (Writz) �ÛZà}ÆÃc*]Ã}Zzggu,
ZyÐtªCÙƒ@*åā»Ñ]c*ÁZiÁZk»z{zT»ëx@{™Mh÷’g;

÷XqD',ÎV~ëä‚bÆ!*g}~Â1V»Zq-c[Š¬ì�
»Ñ]Æ!*g}~@*i{Ãc*]ÃÒy™äÅMh~CÙ§bÆèI¦gZ]Ã
÷áï™äÅÃÒ™g„÷Ô{m™--KÆÃbÆe~X

äZq-*y÷áù (The New Scientist) Y~Š~E‚× 1994 ‚]#
XZk»'»Þ6,ZõZq- å"In the Beginning was the Bang" HT»**x

‚0Zyåpˆ~0*Šg~0ŠHìXz{ZkÎZwÐM¸i™@*ìLLH--K
»Ãt6,.yÁÁuJ-!*ªÐâpf4ì?c*Šzu}/V~HÂ[ð

Å --K  Å¹ã‚³ìóó?Zzgz{Zk6,ZOŠŠúò6,Z!x™@*ì:LL (Genesis)

¹ãÃÂ[ðÆ¬ŠzZ1Z[Æ'Ðic*Š{Ãð7™YXóó
¦sÆ�»tºm©w4ì�›6,ZõÅÎaÆúìZk~
Ãð—7ā¹„okZzgH?ØÐp¹Šg\oÐt'--K
ÅLL¹ãóóÒy™@*ìX

(The Doppler Effect) eZ&ÎæFZW,
Y~Mí6íä¬xÃtZŸs7HXZkÐ¬»Ñ]Æ 1915

!*g}~¬xÃtEHÅZVgƒ,œ~Å¯ò}*]ÆâewÐâpfåX
EHÆ4,Šq-»Ñ]Zq-¹(,~{~Å�~Å§b¶�w•ÆHg{
¸Z2Æ@*,¶XtZKuzŠÆÒpÐÑpÐ„¶1Ñiòîg6,**‡.Þp¶X
»Ñ]ÆZkÃ̀~Ìz{{ò¶�Óx}éZzg)].1CÃc*]~ƒC
ìXtYæåX

Y~}äZq-5Zzg"u¤!gŠzgÎZEw™DƒñtU*"$H 1929

ā»Ñ]ZkÐ}ic*Š{zWìÎ¬ìwÅYC¶X´z{Zi,ZkäZq-
Z,1»x@{H�IZi,7Š¬ŠHåZ#gzÝZq-ÃuÈÐøg~
M\VJ-BìÂt�Ûr³~p~aZ™CìZ#gzÝ»Èøg~§s
w•™g;ƒÂZkÅgzÝ~…3ýGÆÁ�Ûr³zZáu})¶(Å§sp~
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¬HƒZåXZkÅgzÐ»Ñ]ÃZq-:»ƒäzZá6~ÌZzgiäzZà
»Ñ]Æîg6,7HŠHåpÇñzäZq-Zë7ÍðÅ¶'āZÚi',Š„

Åßg]~ÞŠ]ghYñÇªÜ "Back ground Radiation" Š}āZLú
~Zq-§bÅ!*i‚X¼‚wẐkÃÃb~5YyeZ%ÆaZEwH
ŠHX

(Thomas Y~åéÍ® 1928 Z’ZÐ„ZkìwÅ#¿ÅYg„¶X
»Ãt�ŠwÆîg6, "Steady State"ä(Herman Bondi) ZzgCÙð1&+~ Gold)

ä=w¬xHX (Fred Hoyle) �Ûi+ƒL 7H&ˆ~
»Ñ]ÆÚ;îÃJw™DƒñZkätzŸs#™äÅÃÒÅ

āLLâŠ{Î@*g°xÐz�Š~M@*gLìXóóŸîg6,t¿CÙz‰Üƒ@*gLì1Zk
ÅgëgZkŠgNìāñ�Š{(ßYÐZk»uZrÎ**e7XZk»È

ÆÃØ» "Steady State" tìā»Ñ]!z‰ÜZq-„ÜgSìZkaZkÃ
**xŠc*ŠHX®Zç5]$+Ð$+F,ƒD−‰XLL»ÑCZ&+}ÔÔÐá™âŠ}»
°xÐaZƒ**!ŠzâV#³Ãc*]Zq-Š;ðJ-Š„z¤/âVgìX

t|&+Z]pŠÀ&ìāZãic*Š{¤{‚bŠZyƒLÆZk
¦gZCÃtÃâ+Æa»g¸āâŠ{°xÐðƒg;ìXMy»gtÃtÌ

ÃtÅgzÐt�ÛnHY@*åā»Ñ]iâyzky "Steady State" ßU*"$ƒŠH
~ƒCÂgi+c*ð (Steady State) XZ¤/»Ñ]å„áZiyª  ~ë½ì

Ø,{g`™äzZàqÅÑÄÃxƒ**ecYèÜ~ëAÌúYD
÷ZÚ„ëiây~ÌúŠÙ÷XÓxx@Z]ÐU*"$ƒZāZ(7ìÔ
ky~ëAÌŠzgŠÙ÷gi+c*ðØzVÅ”]Zâ„ic*Š{ìXZkÐt

êÁîg6,U*"$ƒŠHā»Ñ]xp~ZzgZg»Æ¿~ìXtåÐ
»ÃtßåX Steady State Zq-Ï7g„ìX

ZzggZ',^zÔÆ:©Ågi+c*ð (Arnas) Zg**k Y~Šz�ZyZ%ÃV 1964

Šgc*Ä™äÐZkÃbÃQ¾e$BXZÐ (Background Radiations) ÃN

ìXZq-
&ÑC4è
EEGE0*Šg~úF,}äZkñµÐÃZ+{ZVDƒñtU*"$™äÅ
ÃÒÅāZ¤/»Ñ]ky~özŠìÂZÐÑi˜iây~ÌözŠƒ**ec'
Ñi˜Zk»ÃðM¸iÌƒZƒÇXÅ´laÆaZknÆÃbÅZÃŠe$šµ
¹ic*Š{ìXtZq-ð»gÆ¦gÆaŠgzZi{ÅwŠîìT»‚bÅŠ*
ÐZyZ`ƒŠHåÔZ[ZkÅ»ÑCYŠz¤/Æîg6,»x[zZ3»gZ3ûZgƒŠHX

ä¹Xóó~äZkz‰ÜCkHā (Hannes Alfven) F‚wˆ;÷Z&ÒýGz+
ZkÅ¹g~Æú»g�Ûâ¸]ÃāúF,}ÅZK¢]ÃlaÆÃtð

C54 ÐëM}™äÅ¢zg]¶Xóó
»eZ],I "Pontifical Academy of Science" úF,}Ãˆ~AÆîg6,

¯Šc*ŠHX

(How the Theory Evolved) ZkÃØäù�Ûzr0*c*
ZÐ--K»ÃtIŠg„7ìXŠgZÝÁZiÁ0*õÃb7K‰

ä ÃtúF,} ZzgZy~ÐCÙZq-Â»DgƒZX6āë¬È`÷ª
Y~7HåXZãCŠzV6,ZkÅ¢„F,Šh+ƒ̂'wwH]ZzgÃt 1927

Zzg*gzVÆ (Cosmic Rays) ZŸsÐß}òZ~.™äÅãCŠ6,»ÑCÃîV
Zg»Æ!*g}~ßÃtz){z){XŠzu~kBxÆˆZkF,Šh+”{Ãb

ZzgŠzu}ßÍVä5̂~i0+{™Šc*XYg` (George Gamow)z ÃYg`Çñ
ÇñzZzgŠzuzVä¹ÐZ°ZŠzÑg7K)Zk~»°uJ-‚³‹Z¢~
÷áï¶(@*āZyZbCÙÅzŸs#ÅYn�--KÐÀBÐ'

»Z|[Z(åā-- Yg`Çñz âŠ}ÅÑÄówZg]ógi+c*ð+z){z){X
K¬xßÍVÆ¦g~=q0*ŠHXZq-ŠiQtÃt¤{)b»DgƒŠHX

Z,¹Ð§ŠZ]‚tMñMVä:ÜsYg`ÇñzÆâewÃß
Æâew "Oscillating Universe" U*"$™Šc*ÉgZ',^ZzgŠzu}ßÍVÆ7™Š{

ÃÌßU*"$™Šc*�ZkZÐYyrZäÆa7HŠHåā--KÐ
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--KÆaZâÂZ**ð¹VÐMðX6āZk,u°3,Hì:
âewÅ¤&™äÆ eÆX&45Îæ FGEE

 ÅŠgc*ÄäOñ zÔX"2.ç FGEEö  LL
CZk§bZq- 55 âewÅzZãîg6,F,Šh+™Š~Xóó (Oscillating) Zq-ÈËiD

Š~n»--KÃt‚tMc*TÃœgeâewë÷'Zq-?»Ñ]�
x;îÅqª~ìX
�Ûi+ƒLä¼-ˆ[Â[HZzgZ´y™Šc*ā--KÐÜs¯
ÁÜz�Š~MMh¸'

45Í-ê
XGGÔeñVZzg

É4-āê GG)My~ŠzâVŠg|»°**c*[
ÁÜ÷(XZkäˆ[Îc*āZ¤/»Ñ]ÅÑÄZq-ZV°MJY,-¢aƒÂ
Zy&ÁÜÅlZgÇîg6,ik,x@{MäzZàlZgÐŒÛd$F,ƒÏXZk§b
ÐÃØÅZq-5n‚tÑðˆ�!*¹Ãc*]Ð¹Z¶XZk~
úF,}Å»ÑCÃúV»f™7åZzg:„ÇñzÆ¸g~ÁÜ»XZkÆOñ
�ÞŠ]7Åˆz{âMzz-:©Zzg&Á̄Ü6,Œ¶QÌZy~Ð
ÃðÌ--KÆh~êÁo]�ÛZë7™@*XZq-¹(,ZXtåā:
©~ñ�ŠâMzz-@*•g~"uûZg¶X**x.Š"‡°ŠHV�:©~
ñ�Š÷ZkŠggK‰āZ7KîVÅ̂Z(g™¥z‰Ü75ƒÇ'Z¤/
ñ�ŠâŠ}ÅlZg¹ic*Š{7¶)Zzg¹ic*Š{æ…Ì(Zzg„CÙZ(7
4X

ZkÆ´z{ZzgÌ)b¸Xt¾§bƒeā#³4V~ZhäzZá
» "Horizon" âŠ}Æ•zV»ŠgzwZg]Zq-„6g;ZzgZq-„z‰Ü~?)Z¬

X(ZkÃØÆqò»Ñ]ÆŸM¸iÃgc*èÆ»ïâewÆîg6,7
™D÷ÔZ•ð!*‡°{LL˜tÅZ+¼ATÅS:]{ØŠ?Ð
_“gBb÷Xóó6ā°3,Hìpñ�Š{»Ñ]»ïîg6,?ÀƒäÆ
´z{¼Ìƒ$ËìXt"‡°{ìÔ„ŠìZzgLL**ûZgóóìXtZk§bÅq
7ìT§bÅpzg])zZ'‰`~úÅYC÷XZq-XtÌ
ìā--KäûZg»Ñ]úYV7Å?Z(YV7ƒZāãCŠ~‚Š{ñZŠ

¯g~îg6,ÇñzÅ7ÍðzZà!*i‚t™1ŠHpŒVÌ°x_“
ƒ**20K å²ÇñzÅ7ÍðÆ_.ZÐ 3.5K ¶X@*•g~»ŠgzwZg]Üs

t³ZkÐ -30K Å7ÍðÆ_. (Peebles)
&45Îæ FGEE ecåc*QZkÆYd

~ÂZ**ðÅlZgZLŠgzwZg] (Field) Ì',ZìAÃM@*ìYèËyZy
Åa¶¤‰ÜÆ',Z',ƒCìZkax@{~MäzZàÂZ**ð7ÍðÅÚ
DÙZgzVkHÁ¶X

gZ',^eÆZzg&45Îæ FGEEäz;VÐZkÃb»uZñZ˜VÐYg`Çñzä
-- ghZåXeÆÃìwMc*āZkÂÎZwÐv»Zq-M‚y§iñ�Šìā

Ð¬HƒZåÆªMí6íÆÈ»Ñ]Æ¦gÅ§szZ:ßN* K
YñXZk§btŠ?Š~Y$Ëìā»Ñ]¼²áÆaÄìZzgQzZ:

6,%ÃiƒYCìZzgQŠz!*g{AlÑzq™ŠîìZk§bZq- Ôzu] Zq-y
Z$+~’78-»öYg~gLìXÂtMy7,~āÇñzä»Ñ]ÅÂZ**ðZzg
ÑÄÅX¥V»ˆ[Â[Îc*åz{ZkÐÁ‰XÅ¢zg]Zq-È
»Ñ]Æa¶XÑÄ½ãŠzZV°Y,-¢aZzgÂZ**ðÅÑÄ&:©Å
@*•g~Å7Íð™Š{ŠgzwZg]Æîg6,ªCÙHŠHåZzg�Ÿîg6,--KÅ

¶ªÇ#ÐäŠgZZz6,X| 20K Y
²āBïFGÅúÒÏ™C¶½ã
~ÇñzätZ°ZŠZkaðK@̧*ātU*"$HYnā8-KÐ¸g~
ÁÜz�Š~MñZ̧zgtZ+!*]¶&Z[ÃðÌJw™äÃ»g:åXZka
eÆäš¯zuZyÐÖgZqÝ™1Zzg6ZzgZÏnÆðIZ°ZŠzÑg

É™a�ZkÅÈ»Ñ]ÆÃbÐ_“gnpƒVX
eÆZzg&45Îæ FGEEä7Íðā»Ñ]@*•g~Ð½~ƒðƒÏT~ic*Š{F,

ƒÇXẐiZVeÆäŠúòHāZk 30K gi+c*ðØ,ƒVÏZzgZy»ŠgzwZg]
Å7ÍðÅ¶Z¤/pt°ŠZkÆ÷áù”{âF~}7M 10K Æ¤/z\ä

¾qwtx@ZCËÐÎkHic*Š{ìXZkÐU*"$ƒZā»Ñ]ÇñzÆ
Z0+Zi}ÐÁûìÔZkÅ̧]…ÁìTÅzzÐtãCŠ~XQ™ŠHā
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%XÐâŠ{¦/g@*ìX
].1CâŠe$»Ñ]ÃÑpÐ„¦g™Cì1:Â‚•ìw™CìZzg:„

Zq-xÂZiyÅqª~6āMí6íZzgEHB¸XâŠ{ZzgÂZ**ð:Â
ðKYMh÷Zzg:„n{Étw•Zzgp~Æx¿~÷X~
ÇìÇìƒäzZáŠ}ÆÔAlZzgi**ÔæZzgŠ«ÔiaZzg%v÷áï÷X
Zq-c*Zq-Ðic*Š{Š}Æƒ**ãCŠ~îg6,ÃðZ+**e!*]7ìXŒVZÅ

"Hubble's Red âÎZì'x@}~MäzZáZq-ºm1}
ÅâẐÅŒ43›é EGC=ôZzgQ»Ñ]ÅðÆèIÃ̀ÃÔŠgzZi}Ð Shift"

Û™äÅÃÒX
Zzit**‡.Þ¦g!*]ìāÓx»Ñ]~ñ�ŠâŠ{Zq-LLÑpÐ„ÑÄóóÆ
qïzZuy6,%Ãiƒ'MØëZkÆÈÃ!*ÇzZã™Š,X«!*]Ât
ìāâŠ}ÅÑpÐ„lZgÃZq-özŠ(6,%Ãi™**e„7X�Z[Š¶Æ
aÜsÎZw™**„»°ìXLL--KÆâ+zZáë÷āMí6íÆ
ÃtZŸsÅgzÐ»Ñ]ÑZpÐ¦7ÉözŠìóóZKÂ[~°3,Zk§s
Z÷ág{™@*ìāMí6íÅ)zZ]~Z»ÑÂVÅLLÑZpÐ¦®ZŠÅRö
ñ�ŠìX�ÛZà}ZzgúF,}äŠ3c*ā¹Ï)zZ'»ÑC;îÅ§s
áYC÷pÓx~ËÌ§bÐZq-Z»ðzu]Åqªā7ìQÌ
tzZuoìTÃÍBz){ä(,}Ë6Æ‚B7HìX

Z¤/ë»Ñ]ÃpÐ„c*özŠt™ÌBÂzu]»¦g…**‡.Þ¢nÆ
™ŠZgÆqï}òÅ§sáY@*ìXZ¤/ë»Ñ]ÆZkgLÐ{Ã&
ëŠÚÆ‡.Þ÷å»Ñ]�Ûn™B'Zq-ð%è»Gz£TÅÃðÌ
‚³c*xãCŠ7ì'ÂZk»ÈìāëZq-ÎZg[KîVÆ!*g}
~!*]™gì÷ZzgZy~ÐCÙZq-~Zq-ÎZg[(,}*g}ñ�Š÷
)6āøgZÎg`(ÍBÆ–wtÓxâŠ{6,zIyÐÌgLfg}Î(6,
%ÃiåZ#tZq-²Æ71,Æ71,Æ71,{Æa71,Æ

ZzgÂZ**ðÜ~¤/ŠZzg’ÅxŠ®Å§b’ŠHƒ?ñ�Š{»Ñ]ZâLLYà
J-¾ BÐA ƒðóóYVì?tÓxKNZzg*g}¹VÐMñ÷?ë

§bã?Z’ð»Ñ]Æ{ØNKÀÐñ�Š{"‡°{̂¾§b¼g~
Mð�øg~ÃzVÆ‚tì?

(The "Inflation" Theory) ÃtZ�ÛZo
tZzgZ,„Šzu})bÐÖgZqÝ™äÆaZ%O¢]ŠZy

»Ãt7HX "Inflationary Universe" äZ�ÛZï»Ñ] (Alan Guth) Z›ÍB
)ƒYìt¡Z·t:ƒātÃt,ÅŠ;ð~7HŠHZ#uâtŠZgZ:Š*Z�ÛZo
igÆdZy~Ð¦/gg„¶!(ZkÃbÅgzÐŠgzwZg]ZkŠg!~Ð¤/Z

ÃZµƒäÆac*ZfgZ]Ãú0*ä»z‰Ü7 Fields yZâV āZ
5Xţ&Üsˆ~aZƒðZ#»Ñ]»°(,~ƒ̂¶XtƒÐqDnÅ

ìXZk»ŠúòìāŠ}ÆÆz‰Ü»Ñ]"C{Zzg!;î --K»Ãt
²~ŠkHƒ@*`ŠHX)®ZLLZ�ÛZoóó( 10-35 Æ¿Ð¦/g~TŠzgZyZk»‚,̂

LLœgeâewóóÅ¬zZà©VÆ_.»Ñ]Zq-ZùgÆŠZäÆ',Z',½
YC¶pÍBZkÐÌZq-ŠxMÐ(,|ŠHXZkäˆ[Îc*āZ#Zk»
M¸iƒZÂ»Ñ]ZùgÆŠZäÆ',Z',7¶Ét;àgzXÆ%œ/}ÐÌ
Zq-Zg[kHgKƒÏQt**‡.Þ¢gëgÐ#ƒÏ'gzÝÅgëgÐÌF

é°²ì'ŒVJ-ātZLZ’ZðwÐ 186000 kH!~ÐÔ�ā
kHic*Š{(,~ƒ̂ªZq-Æâ̂}#ÎB! 10-90

MØëZq-ÃZkÃbÆāZ]6,eZs÷XŠzu}ÓxnÆ--
KÆÃbÅ§btZÏGz2ÐÑzqƒCìā»Ñ]»ÓxâŠ{Zq-y
6,%ÃiåXŒVãCŠ~tt¦g™ä~ìāÓx»Ñ]‡.Þx@{»Ñ]Æ
',Z',ìZzgtāÓx»Ñ]Å@*gõÃZq-�¿Æîg6,¦gÅMçÐ‘Wƒñ
Š¬YYìZkÆZ%ZiÃÑgK%Zyp=VZzgZqpV»ìwK
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ë÷ Omega Zz~ Å»Ñ]Æ;îÃgz1Æa¢zg]¶Xz{ZkÑbÃ
®ZZ¤/Zz~Zq-Æ',Z',ƒÂt;îÃgz1Æa»°U*"$ƒ$ËìX$+¬Ð

¶XŠg»gâŠ}Å½ã'â}‚lZgË 0.2c*0.1 �ZÝÑbx@}~Mðz{
0*ðˆXZk«ÃùiHYñ?.e$M‚ãÐYè¹g~»t»ŸåāâŠ{
ñ�ŠƒXZkaZrVäð%èÐZz~ÅÑbZq-ÆŒÛd$�Ûn™àZzgQ
”zæÆ‚BâŠ}ÅˆlÑzq™Š~!KîV»M¸iz{XåTÐ--
K»ƒÐ¬0*Ñ7,ZX:©~ñ�ŠZ•ðûZg@*•g~ä¾§bZkn

� "Ripples" »Ñ]ÃaZH?�ÛnHY@*ìā**x.Š "Lumpy" Æ"‡°{Zzg
@*•g~~ñ�Š÷z{âŠ}ÆZyfízVÅúÃªCÙ™D÷XÆ¤/Š
Z’ZðKNZ‰ƒNpx@}~MäzZà"‡°ŠHVZkŠggK‰

āz{KîVÅúÆaf)ŠZg7ƒ$Ë‰Z#J-ZkÅÚ¹‚'×h+
âŠ{Zzģ]…ñ�Š:ƒAāñ�Š{ßg]~Š3ðŠêìXZ¤/Šg\oÐÒyH
YñÂ½ã'â}‚'×h+âŠ}Å¢zg]¶Zzgz{ñ�Š„7åX

tz{£xì˜VLLõ@*gq-âŠ}óó»¦gŠgM@*ìXZkZ%»ZŠgZu¢zg~
ìāËäLZkqÃ7Š¬XZkÆz�ŠÃ½ãŠk‚w¬¹g~~Zq-
ÑouÜÃ6,™äÆa7HŠHåYè»Ñ]»wÜsZq-c*Šz‚z
„Š¬YYìZka!*¹â0+{'â}‚Ÿîg6,**Šh+{âŠ}6,Œå�
@*gq-ZzgQZìZzg‡ËnÅ@*•g~{g`7™@*XZ,Ðz¾d$fgZ]
Zq-Š;ðJ-ˆl™äÆ!*z�Šx@}~7MñpQÌz{Zk¹g~~
%œ/~wgnp÷¡ZkaāZk»»Ÿìāz{ñ�ŠƒVX

pl¬Ðx@}~MäzZà»Ñ]~ñ�ŠâŠ}ÅlZgÃ»°¡
Æ‚B**CeìXtZq-ZV°Škk¢aÆ',Z',ìX--KÆÃbÃ
TŠgâŠ}Å¢zg]ìtZkÐÎkHÁìp6āô°|Z]ë÷

LL›ëÃZq-Zh¹ãyZ[™äÅZYi]7ŠbecXZ¤/¹g~Å¡Æ
aŠg»gâŠ}ÅoƒlZg»Ñ]~ñ�Š7ìÂGâŠ}ÅZq-¹(,~

71,Æ71,ŠgZÆŠgzwZg]Æ‚Bñ�ŠåÂZk~ÜsZq-
åX‰‰»Ñ] (Particle Interaction) yZyåZzgÜsZq-„n»fgZCgŠ¿

#ZzgŠgzwZg]ÁƒZÂ�ÛnHY@*ìāZyZyZKZ’Zð‚Š{qªÐ
ò™W‰X

ÎZwaZƒ@*ìāZknÆÑU*ã;îÃYg~™äÆaÂZ**ð¹VÐ
»–gZ1 (Higg's Field) Mð!ZkZWÃi™äÆaÍBäZq-�Ûè3½ø XYì

TÆz�ŠÅ7Íð‰Ã~¢]ŠZâVäÅì1ZkÆh~fg{',Z',
ÌŠ!*CÞŠ]ñ�Š7ìXZk,u°3,û{™@*ìXLLÍBÆÃb~3½ø XYì
�āÜ~z�Šg‚rì°xÐÓx¢zg~ÂZ**ðaZ™@*ìXZkÆìÆ_.
»Ñ]3½ø XYìÅcÄZq-xMÄìX

(Dark Matter?) @*gq-âŠ{?
Z#Ì--K»Gz£ËŠØZg~»Dgƒ@*ìÂZkÆqòZÐF,u

™äÅOñÍw7†ÃZŠOZŠOUŠï÷ZzgZÐ–gZŠ¶Æa66
ð%èÆGz2”gs™zZŠï÷XVwÆîg6,Zk¹g~Ã»Ñ]~
âŠ}ÅZq-ºmlZgÅ¢zg]ìXZ¤/ZkâewÅ7ÍðÆ_.»Ñ]
Gg{Zg[‚w¬ðƒð¶ÂZkâŠ}Ã�…Š3ðŠêìZÚz‰Ü„7M

Ü (Milky Way) āz{Š3ð:Š¶zZá@*gq-âŠ}ÅæŠÆ%Z»kI
KîVÅ^~WYX--KÃbÆâCÙ+Æ–wŠ}ÆÆˆ
KîVÅðÆa¢zg~åā»Ñ]~âŠ}Å»°lZgñ�ŠƒC�
æ…Æfg)»Ñ]Æ;îÃ!*ÆHygzu$ËXZk»ÈìāZ0+ZiU

Zq-Y,-¢a~ŠkZVÆ',Z',ÑÄX|~x@{~MäzZà»Ñ]~
ŠkY,-¢a(~½ãZq-ZVñ�Šì'--KÃt~ÅYäzZà7
ÍðÐÎkHÁX

âCÙ+D»Ñ]ä»Ñ]ÅÑÄÃÑÄÅZkÑbÆîg6,7HT
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rð™CìāKNÌ7FÏ1z{‚g}M�y6,#ƒð÷XëZy
C57 ~ÐZq-~gT÷Xóó

Z›ÍB--KÆ!*g}~‰Z‹ZŸ]»™ä~»x[ƒŠH1
ÜsZ•ð¦gZCZzgð%èÅZ+¹g~7™Æ�t7CC¶āLL@*gq-
âŠ{óóHåÉâCÙ+D»Ñ]Ã¡Zk»Ã~�Zi½™C¶XZkÅÇZÌt
¶āZkäD»Ñ]ZzgfgZC¢]ÆŠgxyZq-Z(gZ‚‡ì™Šc*�Z[J-
‡ììXXtìāÃ~¢]»tÀògsyì6āD»Ñ]~Ìg;ì
ā0gc*MCGzçVÃic*Š{Ðic*Š{ZLÃc*]ÃŠg„U*"$™äÆa
ZEwHYñZzg¹ÁZ+7Í×VÅYNÎiîg6,Y™YnXí
¹gc*Vgzi',ziZq-¦gZCZzgð%èÆ™ŠZgÅqïƒC¬IZzgZÒt
‚b6Ðic*Š{ZzgËŠzu~qÐÁ0Š3ðŠî÷X

|~�fgZC¢]ŠZyD»Ñ]ÅæŠÆaŠzh}z{pŠ¹Ð
(Grand Universal )b»Dg¸Z›ÍBZzgŠzu}ßvZq-x»ÑCÃt

Šgc*Ä™äÅÃÒ™gì¸�Zy&ãCŠ~̧ÂVÃŠ™Š}�¡] Theory)

~gLeä6,»x™C÷'',tïÞÔ®¸])TÅzzÐ
@*•g~úƒ@*ì(Zzg¢o̧])�E®Ó4øGÃZ‰gBbìZzgZbÂZ**ðÆZyZ`
Åf)ŠZgì(XZ7Zy¶āz{!5½ið Gs»Î‚w¬zZÑ»g**)ŠCÙZä~
»x[ƒYNÐTäU*"$HåāðZzgïÞZq-„̧]÷XfgZC
¢]ŠZyâCÙ+D»Ñ]Æ‚BZ�Š‡ì™äÆaZkZy6,"u"
u¸āz{M�âV~Zy)]»i0*BÐX»z{Dg¸XwZy»Óx
§i¿7VåXx@Z]ÆjZáÆ%ZrVägc*MCâeßVÅZq-±~Zzg

åîgÐð%èÆGzçVÃãCŠ¯c*�ZÒZ0+ZizVÐic*Š{w7gnp
¸X

Ãb¹¢~¢~ªCÙƒñZzgZy~ÐCÙZq-¬Ðic*Š{**‡.Þ
¢åXZ�ÛZoÆÃb»mÌZÐeÐìX

HìXLLtZ%(,Z (Brent Tully) lZgZ+ì&ë7ŠNMhX6ā',.$O
6,.yÁìāCÙ6x@}Æ‚BZq-5¹g~‚tMYCìXóó

Zk%µ6,--K»ŠÃq™äzZßVä‚Â,ÎZḡ`ªfgZC¢]
ŠZâVÅæŠÔ™àX�uZyÆ4ŠHŠHZkÆ‚tZ%O±Z»ZŠZ»g�y

ÆÓx»g**óâ0+7,YD÷XZÐic*Š{Ðic*Š{z{$+ë (John Wayne) zZM
pZ&Zzga',Mæ™**7,D¸ÎZ&++ZVá‰ƒV1Z#âCÙ+D
»Ñ]äZLgNÃšc*�LLZ0+gzãÜóóÆZuZgÅï™gìÂ̧ZyÅ
ŠgpZ„fgZÏ(,Sƒð—Ã~¶Xz{eT¸āZyÆ‚¶Zk'â}‚
»Ñ]Ã̂l™,�LLËƒ̂óó¶Z#J-z{Zk@{âŠ}Ã̂l:™BZkÅ
)zZ]Šg„7ƒ$Ë¶Zzg»Ñ]ÆM¸iÆ¬xÃb)]»DgƒMh
¸!

Zk,u°3,ZKÂ[LLáKLzZµ7ƒZóó~x@Z]ÅZq-7g~±~
ŠêìTÆ}ò‚³̀h+zV~÷áùƒ`÷�@*gq-âŠ}ÆìwÃå
îg6,PD÷QÌÓxF,ÞŠ]Æ!*z�Š--KÅz»ª™äzZáZy¬Ý
Ãå6,zW|Z]Å§b÷MVäÂÆÃc*]Å¡ÃYiÆa
ŠzgÎ~ŠÚÐZïg™Šc*åX@*gq-âŠ}»z�Š¢zg~ì'Yèøg}
ÃØÅt¢zg]ìX

°3,qìāLL‚³Ãb»±tìā7ÍðZzgx@{~ëM°ƒ
Zzg--KZk~**»xƒŠHìXZkÅ7Íðìā»Ñ]~ÃðÌÚä

Zg[‚wÐ6,Zã7ƒãecZzgZq-Î�kâg~‚wÐic*Š{Dah~ (20)

7ƒãec1Z+q,ñ�Š÷XZkÅ7ÍðìāZ,(,}eä6,
»Ñ]ûZgZzgŠyƒãecX»Ñ]Z+7ìX¹g~7Íð™Cìë�

KNZLZgŠ¤/ŠŠÙ÷Z7©à:6,Š{âMzz-ÆZ@*gmJîÐð
ƒäÆaÃMäzZáâŠ}ÐÎkHic*Š{âŠ{ñ�Šƒ**ecXZ+Ãð
ÞŠ]7āZ(@*gq-âŠ{}Ìñ�ŠìZzgZ¤/@*gq-âŠ{7ìÂ¹g~
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Zq-Z+q~ì�**Šh+{ìZzgCÙ(ñ�ŠìXZ[Å!*gt@*gq-âŠ{ìXóó
Zk£x6,tÂµÅYãecāZq-¤{‚bŠZypŠÐÎZw™**Ñzq
™}ÇāMc*Zk¹g~~ÃðãCŠ~tÂ7ìXZÏZŠZgØ~'×h+–ì:

kÅMvÅ§b’ (Free Parameters) LLD»Ñ]~MiZŠoZ]
g„÷XZ¤/x@Z]¹g~6,7g}7ZF,DÂâCÙ+D»Ñ](,~pÙÐ6
oZ]÷áï™fe÷XÃb~Î@*g6k0+Î™ƒYìāëË(,}¦g
ÐÜsÃ™gìƒVT§bZq-H{!*iZL;ÐyÍl',Mæ™©8ìZÏ
§bZrVäZe7-ER,eŠgc*Ä™1ìX

ER,eÃ�āZq-ik,,�CÙ~fg{ì;s}äZk§bÐÒyHìLLt
z�ŠZzg°xz�ŠÆŠgxy)DÅqª~w•™@*gLìXóó].1]Åi!*y
~ëÈMh÷ātLLñ�ŠÌìZzg7ÌXóóZ,1ÃZßwÙ|#Æ‚B
¾§bëM}HYYì�zZãîg6,Šúò™@*ìāÃðÚc*Âñ�ŠƒCì
c*7ƒCXÃZ#-+ö

EH
}*]~ÒyKYäzZáik,,�CÙ~fgZ]ÅŠ*~CÙ

Šx6,Z,)bÐ‚—7,@*ìÔZÒZ+Ÿ‚È~Ð»xhe»gsy0*c*Y@*ì
}tāER,eZq-Z(fg{ìTÅ:ÂÃðSìX:',¹!*gXãCŠ~ìwT
ÐZ[ÌF‚bŠZyÃƒñ÷ÔtåāER,eÅÃðS7ZzgYè',¹
!*gSÆ%z�Š7gÄYÂZk³ÐÃð�ÛZg7åāER,e~ŠzâV„

7X
ER,e¹gLfgZ]÷XZkaZy»Å`Î**¹ÂìXER,e
Æz�Š»Šúò¬UZk�ÛtÅzŸs#™äÆaHŠHå�E®Ó4øGÐ
{g`ƒäzZáfgZ]ÅÂZ**ð~ñ�ŠåXZ(Š3ðŠêåāÂZ**ðÅZq-ºm
lZg}Ëƒ̂ìZzgZk»Ãðˆ[Â[7µg;åYè‡ây’ñÂZ**ð
ÅgzÐÂZ**ð:ÂðÅY$ËìZzg:„+ZkaZk1ÅzŸs#ËZzg§b

Y~ 1930 Ð™äÅ¢zg]¶XZ(4ìāìw6,„‚bŠZyB1CÙ
‡ây’ñÂZ**ðÃF,u™ä6,»gå1Z(™**fgZIZiz‰ÜU*"$ƒZ!�ÛtÅ

(The Neutrino to the Rescue!) XîÆaER,e»ZEw!
TŠg¢o}Æ‚B--KÆqòZK7icÆ‚BÃƒñ
÷XZkÆ!*)̄ZÒZ7Z•ðª]Z0!!*ic*VÎ**7,C÷X@{LLõ
@*gq-âŠ}óóÅ'â}‚lZgÅˆl~**»xƒäÆˆz{Z+lZg,
0*ä~Ì**»xgìXÅZyÆÃbÃ¢zg]¶@*ā»Ñ]ÃååÌ

Y~Š~E‚×äZq-*y÷áùHT»ÄZy 1993 Šc18 Ðgz»YñX
@*gzV (Cepheus)

]4¨4ø GEG åLL»Ñ]åÄgìÏXóóZk~tHŠHåāLL
ÆL$Ö~ñ�ŠKîVÆZq-¤/z\~ZkÐ}Á**Šh+{âŠ{ñ�ŠìA
¼â{¬ìwHYg;åXóóZzgtāZ%OâCÙ+ƒ]Æ¬ŠúîVÅãCŠß

Zzg%zV�eZ°iÅ¤/Z.$ (Reputations) ‹tY]6,¶X¹Ï‚³à'
ç}~ìXHZk|»ZkË6ÐÃðmƒYìTÆ‚B--
K»ŠÃqHYg;ì?øD©wZrVäz„¼Š¬�z{Š9eT¸X
›ëÆa¢zg~åāz{¹g~Ð_“aZ™,X

LLõ@*gq-âŠ{óóˆl™ä~ªCÙ~**»òT»z�Š¹g~ÃXäÆa
 ¢zg~ìÔ‚³òV~ic*Š{ÎaXg™äzZßV~"ìaZ™g„¶X

YÆÑg}»ZŠZgtLLøg}z‰ÜÅZq-×‰Ü?óóÆ 1994 �y 4Æ Š~E‚×
p&ÄZyÐ÷áùƒZT~@*gq-âŠ}Æ¦g»zÍgtÇÆšŠ”{

åTÆ!*g}~ (Medium) ZpÔÆ¦gÐñZi:HŠH�Zq-**Šh+{za
¢HY@*åāZkÆfg)gzÝÅÃNÜ~™̂C÷X

LLt**Šh+{åóóCÙ(ñ�ŠåZzgZÞ,œ~ÆMy~CÙ¢]ŠZyZk~
¢g‚råXšµtZpåz{zaTÆfg)gzÝ™̂C¶Zzgz{Zq-MÂL
�XMzZiÆ',@gzÝÃÌÆaËzgÅ¢zg]7X

LLZ[�,œ~ÆMy~¢]ŠZyª]Z0îg6,pŠÃz+„ßg�w
~0*D÷�ZyÆzÍg+ÇÆ‚¹VÃŠg7¶XZ[Å!*gQZy»o{
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Åñ�ŠÏŠgc*Ä™àìXZk Neutrino Oscillation āZkäZq-Š"~
ÐtìwHYYåāER,eSg‚rì1g«ÆZ~.™Š{}òÃêÁ7
ŒŠHX
@*ëZq-!*ÇZŠ"~'wgzÏ¢]ŠZâVätU*"$Hā
ER,eÔZ¼zySgnp÷�e:Z¼zyzz«Æ',Z',ƒ$ËìXaèt

zìZzgZ¼zy&+Z]pŠZq-6,zIy»¡ 1/13000 Z¼zyÅS»¡
zƒ@*ìÔZkatZ%‡ª]Z07ìāZq-E²áJ-tìw 1/2000

HY@*åāER,eÅÃðS7ìX
ZÌqwJ-‚³òV~¬xìwtåāER,eÅ:ÂÃðSìZzg:
„Zk6,Ãð',¹!*gìXZ[kq-ZrVäZCf‚ps™1ZzgZ´yHā
ER,ewSg‚rìZzg¸„eƒ‚g~Xt(,~ª]**u!!*i~ìXŠw
YDƒñgZ5~Â0*wÆ̃h}Ð¤/7,äÆˆtƒÐ(,~p~
ìX|ÂtìāZ+)v!*:¢!*i~Zk7{ú!!*i~Æú»g�ÛâúZï
Æ!*g}~“uz2]ÃÀŠîìX}Z(Â7āLLõ@*gq-âŠ}óóÆ
ZÃi™ä~**»òÐŠw',ŠZ¸ƒ™ZrVä!*ÆHyER,eÅ§sgc™1
ƒ?ëÜs¦g„™Mh÷āZkßg�w~ÑÑuƒ'×ZLŠz„eZËzZ?
ÐHH!

fgZCî]Æˆ~"C{F,¹Æ!*z�ŠqDßg�w)zZãì
%zV6fgZ]Šgc*ÄK‰÷1ZÌJ-ÃðZ(Àò−jÃt‚t

ä6Æ̂~H �; 7Mc*�Z(Äz‚‡ì™äÅZqg‚rƒ6ā
åXZkz‰Ü¡]ÅãCŠ~¸ÂVÃŠ™äÅÃÒÆ�Z7eg¤/zƒV~

ËHŠHìX
�CÙ~¸'�Z¥V "o¢" Zzg " zg $ " æ…Ô',tïÞ

6,»x™C÷X
æ…»ÑCeä6,»x™CìÔ*gzVÔ(gzVZzgKîVÃ!*ë%1o

zŸs#IZi,**¥xfg}ER,eÅŠgc*ÄÐƒ̂X
Îg`Æ%œ/~Zq-™zh�kÑÄv¤/i+ŠgzwZg]6,“WzZáER,e

gzÝÅgëgÐ™̂Dƒñ&²~Îg`ÅRJ-VYD÷Xt»Ñ]
~c[Å§bZrD÷Ô̂kâŠ}~Ð¦/gDƒñ„CÙtZkâŠ}
Æ‚BÃð!*b¿7™DXER,eZkŠggLƒD÷āt¦ñi}
ÆZ0+gÐ¦/gYD÷XtfgZ]ZkŠggLƒD÷āâŠ}ÅŠzu~Zlx
Æ‚BZy»!*bé:ƒäÆ',Z',ìXti}ÆZ0+gÐ¦/gMh÷Zzĝk
iÆZ0+gÐÌ%Ãð¶Kygh}¦/gMh÷X|ÂtìāM\Z#t
S,7,|gì÷ÂM\ÆŸ~Ð71VER,e¦/ggì÷pZy~Ð
ËÆúYä»Zky¹„ÁìZkaM\Ã„qƒäÅ¢zg]7X

Z0+Zi{Îc*ŠHìāZq-ER,eiÅZq-Îâg~‚wñKŠ-Zg~Ð¦/gYìZzg
ZkÆ_.[ƒYä»Zky¡�k‚ìX¸zzìāZq-E²áJ-
Zk»uZr7Îc*YeX

ŠgZÝt¦gõwìāZq-ZkŠggN*fg{�Îâg~‚wñKiÅŠ-Zg
~Ð¦/gYƒZzgTÆ!*g}~ìwƒāZkÅ:ÂSìZzg:„Ãð',¹
!*gÂZk»uZr¾§bµYå1Zk»uZrÎ1ŠHX

Z(4ìāZknÆER,Eiñ�Š÷Î¡Zq-ZõÆŠÎ,{Æ
Y~Zq-f;-$ÐF,KMŠØƒñ 1956 ',Z',ñKiÅŠ-ZgÐgz»YYìX

Š"ÆË~Z%O‚0ZyZq-ZbER,e‡1™ä~»x[ƒ‰Q
Y~Îg`ÐMäzZáER,ei»uZrÎ1ŠH1ZyÅlZgñ�Š{Ãc*] 1968

ÅÚZq-äð¶XšµER,e~Z,pZm0*ñYD¸ā̄g~îg6,Zy»
uZr5ÂåXZkÅZ•ðÁ	#ÖÃŠÙƒñtÃðªZyÁ!*]7¶
pâŠ}ÅZq-Z+n»¦g�âŠ}ÅãCŠ~{÷VÐ¬g~åzZãîg6,

Zq-§ŠåXZ(4ìāXŠz!*ÇZfgZùÐqÝƒZXZziER,eÆ
Y~Z´yH 1980ä(Frederick Reines) Šgc*ÄàÇy~ÐZq-�Ûi+gug«
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ÆÃbÆ–w»Ñ]»M¸iZq-î Super symmetry ÅzŸs#ÅYnX
Zzg»ïqª~ƒZåXZ]43©è

HGEE;åÆZÖp~LLZ’Zð»Ñ]‚Š{F,¶Zzgt
Zh@¶Yèt¹‚Š{¶Xóó¼‚bŠZyZknÆâˆZÅŒ43›é EGCGzçV
Æh~)1]ÃÌZEw™D÷Xî˜t!*bŸîg6,pzg]¦g
ÅYCìXZk§bëpŠÃZ#îyÆìw6,4Æâjw~zZ:YDƒñ
Ck™D÷X

|~Z+˜t¡]»{ā7ìÉz{§ŠZ]Ô"F,v�ÔMÃ]
ZzgöÆZe7-I^YäÐ„g]ìXi0+Ï&+Z]pŠZkŠú}»o]
ìXËÌi0+{Âx~îÂZiy»Èñ]ƒ@*ìXŒVë�§ŠŠNgì
÷z{ZÚ„6,Z**ìÎZK̈ãÎaÅ@*gõXt§ŠLL»ïîg6,Šg„óó„~
Šh+Z]ZzgÑiòLL**éóóZzg"‡°7VÆŠgxyìXÐÇâŠ~Š*
„g]ìX‚g}ZÅat|ìāgc*èÆŠh+~Ãgñá�pzg]
ÌƒMh÷Zzg¼}ÌG¡]ÅÇŠ*ÅoƒúÒÏ7™DXZ+
qÃ�Ûm™**§i»gÅi',Š„tìZzgÑiòîg6,…ß}òZ~.™äÅ
§sáYCìX

xŠgŠuc*}ÅÂ
(Constant Head Aches or Hubble Trouble)

Zkz‰Ü--KÆqñVÆŠgxy»Ñ]ÅGz£/Æ!*g}~
”h+Z%s0*c*Y@*ìXŠg|ÓxF,LLœgeâewóódZy»Dg÷X…t
Âg{ŠÚÃïg;ìā‚bÐd́i|Z]ßÍVÆ‚tZq-Šzu}
ÆÜs)v!*:i!*yZEw™gì÷XZkÅzzZq-Z+qì&}x

ë÷Xtz{ÃgñÑì�qzVÅZkgëgÃ**èìTÐ (Hubble Constant)

z{»Ñ]~™̂g„÷XtZyßÍVÆa¹Zëì�»Ñ]Å/Zzgw
Šgc*Ä™**eT÷XÂtìāËÃØ7āz{Hì!

gBbìX',tïÞ�CÙzVÃ‚Ó]Å̂~ŠgBbìÔÎg`Zzg*gzV
Ãdw™CìX (Synapses) Ð¯IyÅF,−™CìZzgŠârÆ¡�hzV

�CÙzVÆ%œ/zV~¢o̧]6,zI4,ZzgER,z4,Ã!*ëŠgBbìX�CÙ~ú
ÆŠzgZy)áZiy�CÙzVÅp~Ð$zģ]»ZÖgƒ@*ìXMyZ™̄
ŠzâV̧'¹„ÁÃ+V6,»x™C÷@*ët�Ûn™¢8Šg„:ƒÇātF,KM
Zkñçq6,wsMyìÔF§bÐt¡Zq-�ÛèZzgzz¦gìX

Zy̧ÂVÆŠgxy(,}�Ût÷Xæ…âŠ}ZzgÂZ**ðÅÓxZlx6,
ZW,Z0+ZiƒCì²¢o̧]ÜsfgZ]ÅZq-n6,ZW,Z0+ZiƒCìQÌæ

…¢o̧]ÐZg1V71VkH¢zgìXZkÐÌZë!*]tìātzZã
7ìāæ…Å#³Ãð̧]YVñ�Š7²',tïÞ~µZzg
tŠzâVnÆ!*gñ�ŠƒD÷XtXTÆiÆaMí6íäÃÒ
Å¶ZÌiƒ**!*¹ìZzg»Ñ]ÅâÎÆ!*g}~Óxc~Zk»Zq-Zë
™ŠZgìXCÙ̧]Æa)zZ]»ZÂxñ�ŠìT~äZoZ]
÷áï÷XZyÐ}òqÝƒD÷1Ãð7Y}āYV?

ätìw7HāƒYì ("GUTs") Grand Unified Theories **x.Š
Åt7Íðā GUTs »Ñ]ÆZg»~âŠ{ÌZq-Šgxãqª~ƒX@*ë

ÆÃb» GUTs ƒ@*ìÔZÌU*"$7ƒeXZk§b Decay 6,zIy~Ìúc*
t‚Š{F,+Ã̀ßU*"$ƒŠHXpŠZKŠgc*:VÃKÅÃÒ~¢]ŠZyÐ

Ãc*] "Super Symmetry" z¾d$Ãc*]~ZÏ™g{‰÷}**x.Š
XÅgzÐ»Ñ]ãCŠ~îg6,egÐic*Š{EV6,Z2ZgÅ¶̂XZk (SUSYs)

Æ --K Gz2ÅgzÐ»Ñ]»M¸iŠkEVÐƒZƒÇ1$+¬Ð
ŠzgZyegÆ´z{!*¹|:ƒIZzgZ[ZkŠggK÷āZy»ØÌ7¸X

„CÙtZâik,,�CÙ~fgZ]&+Z]pŠ÷�Ÿîg6,âŠ}ZzgÂZ**ð»�h
ÐW™¶÷XZk§bz{Zq-âẐÅŒ43›é EGC (Pure Space) ÷�{ØÜ Quanta

Gz2ÐŠzu}J-±9ZDQD÷ZkÃÒ~ā»Ñ]ÆãCŠ~1
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Zq-„ßg]ì:Zkßg]~M\ÃZyãCŠ~GzçV~Ð¼c*÷áh+Óx
C58 ÆÓxF,u™**7,,ÐXÅqg]6,--KÆÃbÅãCŠ9~ìXóó

--KÃbÃU*"$™äÆaÃðŠ!*CÞŠ]ñ�Š7ìXZkÅ
×e$~HYäzZÑic*Š{F,»x{µÃ~âÎ»ìT~Zi»ggCgc*MC
ÃgñßV»¹ic*Š{–gZ1ŠHìX¬Ð́g--KÆ{ÆZzgx@{~

Íw7† MäzZàÞŠÂVÆŠgxy"Ñg§ŠZ]ÃÖäÆaxîg6,
ÃZŠOZŠO™Šc*Y@*ì@*āZkÃbÃCÙ76,Xc*YñT6,¹ÐßÍVÅ
à]Zzg³]ÅãCŠ9~ìX

ZkÃØÅgzÐ»Ñ]~ÃðqGg{Zg[‚wÐic*Š{6,Zã7ƒ$Ë
-Eg; (Hawai) Y~ƒZð 1986 pZkGz2Æ(ÜsÞŠ]ñ�ŠìX
�Zq-Zg[ "Super Clusters" Æ',.$OäKîVÆRŠgc*ÄKª

âg~‚wEÔM™zhâg~‚wah}ZzgŠk™zhâg~‚wñL¸XZ,x
Z	xÆ“WÆaZÏÐZq-ÎZg[‚w»z‰ÜÎƒÇªTÅ--K
zZáZYi]Šï÷ZkÐegc*0*õkHic*Š{²āXZkÆˆÐ¼Z,}ò
‚tMñ÷�Zyx@Z]Å@*G™D÷X

YÆÑg}~Zq-g7g^÷áù 1994 �Ûzg~ 5 Š~E‚×**òg‚áÆ
Æez&Óå EHIäKîV» CIT ÆegÖ·wZzg MIT ƒðìTÆ_.

9)ÀŸ5é EY
HŠgc*ÄHì�--KÃbÆaZëāZ]»qïƒÇ:

ÆÃbÆa)]»!*)̄ìTÅgz õh@*gq-âŠ} LLZ(9)ÀŸ5é EY
H

Ð»Ñ]ÅS»Zq-(,ZzZ,õh@*gq-âŠ}6,Œì�(gzVc*
gziy(gzVÅ^~ìXZyÃc*]Å7ÍðÆ_.Z’Zð»Ñ]Zk
§bµā¬KNz�Š~MNZzgˆ~ZyÆZ‰ƒäÐRz�Š
~MñXóó

øD©wâCÙ+ƒ]»ªgŠ¿tìāÍw7†ÃMÐÐUŠc*
(Baltimore Space Telescope Yñ@*ā**Ih+{›ëÐŠZðrZc*YnX

Æ–wz{gëgTÐKNZq-Šzu}ÐŠzgƒg„÷ Zi+zy}
øg}ZzgZyÆŠgxyÃAÆgZ„pÐƒì'Îic*Š{Šzg÷Zâ„z{

V (velocity) = H x distance !gëg÷X‡ây}~ZkÃ-VÒyHY@*ì
Ã}x¹Y@*ìXZÐ**LÆaøg}0*kŠzqzV» H Zk)zZ]~

Red ƒ**¢zg~ì:Zq-ºmKV»ëÐÃ,ZzggëgXgëg»ˆ[Â[
Æfg)HYYìpKîVÆŠgxyÃ,s[+gzwÐ7**0*Y Shift

YXŠgZÝZ,xÃ+VÃ**LÆaøg}0*k‡.ÞZOŠMÑ]ñ�Š7
÷ZzgD6,XìXâCÙ+~}xÅÇŠgÆ!*g}~Z%sì

6,z¤/Zx~'×ZOZ0+Zi~7HŠHå: TV &Zq-qD
ìÔøstHì 85 LLâ¡ckHìāLLšµóó}xÅŠg

ƒ-80 Ôâ¡gzzygz&4jè EEE�kZzgYyN*3,~ 70 Ô',Zíx 80 �kÔYg`85½ð EG!
Yìā�kZzgZÏ»�Ûtic*Š{¥x:ƒ@*ƒ1t»Ñ]Å/Æe~êÁ
ìXZ¤/}ic*Š{ìÂâCÙ+ƒ]÷áh+ZLƒÐZëÃbÃßU*"$™ä
Æ¿Ð¦/ggì÷Xóó

Aic*Š{ìq,Zâ„ic*Š{!gëg~Ðw• H ZkÅZÌtìā}
z̧q5+k,ƒZåXqD --K  ™g„÷ZzgZÏŠgâè»z{œŒÛd$ìZ#

‚ßV~KîV»Ã,**LÆa52ZEwƒð÷XÅzzÐâCÙ+
ƒ]ÃZL¬Z0+ZizV~i',Š„gŠz$+w™**7,ZìXZkÐ‚³òV~
ZCZ[aZƒZìYè}xÅŠg~Šy$+yZŸ†ƒ@*`ŠHìX@*i{F,+
Z0+Zi{tìā»Ñ]Å/MJZg[‚wìXZk»ÈtƒZā»Ñ]~Z,
*g}ñ�Š÷XÅ/»Ñ]Å/Ðic*Š{ìXtZq-i',Š„§Šì'
].1C7ÉZÉ:X

qìLLZ¤/tØ¸ìā (Carlos Frank) »gßk�ÛZ7- ZÏÂa~
*gVÅ/»Ñ]Æ;îÆz‰ÜÐic*Š{ìÔ6ā}xÅeöZzg
»Ñ]ÅÑÄÅeöCCìÂQZq-i',Š„dZyñ�ŠìQM\Æ0*k
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»Ãt�ZkãCŠ6,‡ìåāâŠ{°xÐz�Š~M@*gL Steady State !*sy
ìßU*"$ƒŠHXZk§b--K»ÃtLLÛAóóŠHZzg‚³òVÅZÒe$
Z[ÌZk»ŠÃq™CìX].c*CâŠe$ÆÃ̀ÅgzÐLLz‰ÜÆM¸ióóc*
LLâŠ}ÅðóóÆ!*g}~WZÉ:w•ìXiâyzkyZzgw•ÔâŠ}Å
z�ŠÅq—÷�:ÂðÅY$Ë÷Zzg:„+X»Ñ]åÐñ�ŠìÔp
5+k,ÔÃuZzgâŠ{zÂZ**ð»Zg»™DƒñXâŠ~»Ñ]ÆLL{8óóZzgLLM¸ióóÃ
ˆl™äÅÓxF,Ãl!*ÆHy**»xU*"$ƒVÏ1»Ñ]Å¼k,Æ!*g}~
ŒÛzyz«ÆiâäzZáÃ̀Å§sZkÐz¾d$zZ3ÅzŸs#Ãðù
™Yì?

Z¤/pçÑ}Ô((]Zzgçâ]~»g�ÛâúZïZzg‚bÅF,¹Æ
ŠgxyAz¥w»',Z{gZ„mˆl™**"ÎŠƒÇ)tm:ÂpŠgzìZzg:„
',Z{gZ„ÉZkÐ}ic*Š{**iuì(1ZkËÐYyrZ**Âìā
»Ñ]Æ!*g}~¼‚bŠZâV»¦ïÃ̀qŠU*C7ÉË:ËîgZk
ZˆkÐmg‚rìāçÑ{Zq-Z,£x6,Yàì˜VMÐÃðgZ3¿ð

7ŠêXŠ*»{ØŒÛd$ìXtÃð5!*]7XZ(¦rIZ:̀Ãā
gzxÆizZwÆz‰ÜZzgŒÛzyz«Æ{8Æz‰ÜÌñ�ŠåXZyÓxßgÂV
~Š*Æ{8»¦gZk|Å?Ï™@*åāçÑ}»Zq-ºmÂxZK
Z•ÃVg;ìZzgZk»{ØŒÛd$ìXtŠ*»{Ø7ì�ZkŠgDìÉ
ŠzgÝòZzgY�ŠZg~Ån„ì�ZkŠgDìX

ÅÂ[LL¬&4óó (Steven Weinberg) Z-yz"2.ç GEEv â.ÞZÅxc*C
Ða‰ZkZ½kÃ„³:

LLZK̈âVÆat¢ǵÁz÷**‡.Þ'×ZØìā»Ñ]ÐøgZ
SàmìZzgtāµâqZK̈yÅi0+Ï¡¬&œVJ-“ƒñqŠNV
Åiî»5&³7ìÉË:Ë§bëM¸i„ÐZk~÷áï¸Xt

ÆZz6, Wyoming S,’k,™Dz‰Ü~Zq-ƒZð˜i~MDÙZgÅÅ—~6,

LLÃ¢ìāKîVÆ¬RÅ Mauro GiavalisceÆ Science inst.)

6,ÅY$ËìÔõh@*gq-âŠ}Å¹g-V~ Red Shift 3.4 aZöÅzŸs#
6,KîV Red Shift 3.5 ©àgŠz$+w™Æ1z{tZkC{Ì™@*ìāZ¤/M\ä

ÆŠkRŠgc*Ä™aÂõh@*gq-âŠ}»ÃtZÙw�ÛâYñÇXóó
…ZkZ%~Ãðµ7ā:ÜsŠkÉZkÐÌ}(,~®ZŠ~t

Rñ�Š÷ZzgŠgc*Ä™aYNÐZzgtÌ¡ZkÓxF,âŠ}»Zq-©à
‚zƒVÐ�øg}x@}~MäzZà»Ñ]ÅuzŠÐ!*CÙÑZpÐ¦uzŠ
J-;ƒZìXâŠ~»Ñ]ÅuÈ~™äÅÓxÃ@VÃ**»ò»ìŠ97,}
ÇXâŠ{ÑözŠìÔik,,�CÙ~R6,ÌZzgiâyzkyÆjZáÐÌX

(Big Crunch and Superbrain) ÷ZzgZdŠâr
LLz{ŠyÔz{«z…»ŠyÔ»Ñ]ÃgZÄ~ps™Š}Çóó)ŒÛzyz«Æ
¤/Z~%Š}Æa7,SYäzZàŠ¬(

T§bz{»Ñ]ÆM¸iÆ!*g}~57÷z,„z{Zk6,Ì
57÷āZk!*]»{Ø¾§bƒÇâÎZñZkÆāƒZk6,5÷ā
{ØyZ!6,ƒÇ!Zq-‰„Æ_.»Ñ]»;îæ…ÅzzÐguYñÇ
TÅzzÐƒ¼âxƒYñÇ�--™õ»!*)̄¶ÇZzgøgZ{Øz÷ƒÇ
˜VÐøgZM¸iƒZåª»ÑCZ&+}ÆZ0+gXZ,7!--KzZßV»ŠzuZ
„„MzZiÎ@*ìXæ…~tƒ¼™äÅ̧]ñ�Š7ìX»Ñ]'
Ä„¬YñÏZzgZkÅÑÄÁÐÁF,ƒCYñÏZkLLM±h4ø

YHÅ§b�
Î\ÅW6,!*ÇMâŠ{7ƒ@*óóZzg!*Ñyt»Ñ]æë7,D7,D°xÅ({gZ]
~ËƒYñÏX

FŠ;×V¬Á¤/Z.$ä].1CâŠe$»§i»gZCDƒñU*"$Hå
State ā¾§b»Ñ]ÆM¸iÆ!*g}~--K»ÃtZzgZk»�Šw

zgZÝ1&+~ä7HåŠzâV„**³÷X �Ûi+ƒLZ Ãt& Steady
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6,%Ãi™ŠêìX
LLtZ!xìXóó
LL˜VJ-ë™n÷--™õ¡âŠ}»{Ø„7ìXtCÙÚ»
{ØìYè--™õÆñµ6,z‰Ü&+Z]pŠ»ƒY@*ìt7Þ"pìā
QHƒ@*ìÉZÏ§b‰tā--KÐ¬HƒZåXËqÆQzZµ
ƒäÆa¼Ì7ƒÇ'"iÆaÌÃðz‰Ü7Zzg:„{àvÆ
a(ñ�ŠƒÏXZq-»Ñ]T»M¸i--KÆz‰Ü°xÐƒZå--™õ
Æz‰ÜŠz!*g{°x~¸T$ƒYñÏZzgZk»P7[‚w»÷á0+Zgz�ŠZq-c*Š
Åßg]~Ì7aÇXóó

LLZkÆˆ�ÎZwHŠHìz{ÑÅg~'×ZbÅcZ`ì:HZ,Zky6,
…â-kƒ**ec?óó0*we-4,t7ØìZzgët�Ûn™Mh÷āz{Zq-¤{
�Z[ÅÂµÌ™@*ìZzgQz{…pl™äÆaZyZfgZùÆ!*g}~
gZñiã™@*ìXÆfg)µâqZK̈yn„Ð$YìXÑõ!ë¯gUpŠÃ
Zq-Z+ui}~0*D÷�è<ØZzg‚b6ÆÐŠgxyzZµìX

(Super tìwHYYìā÷áh+»ƒCƒð»Ñ]~ñ�ŠZq-�x
zZãìÑ]zŠ!*]ÅZq-ÑözŠ®ZŠÅZközŠîg6,Šø7[z‰Ü~ being)

qïƒ$ËìXóó
:My~&œVÆZ!xÐIZK̈+MZL¼}âŠ~ŸÐÖgZ0*

~(Super Brain) gìZzg{Øgzb0YCì�Zk‡.ÞƒÏāpŠÃZdŠâr
ps™ÆCÙÚÆ{8ÆÌ̂$YñX

LLËÌZdŠârÆaÑiòƒÇāz{!~Ð»x™}ZzgñZ&]ÃZq-
‚ÐŠzu~‚~!~Ðps™n�V�VZ@*gmJî¬Zq-ZzgQ
Šzu~‚~!~Ð»Ñ]Ãn{™g;ƒXZ¤/z{�ëŠxƒ™^nÂtZ@*g
mJîìÑ]Æ¿Æa¢zg~ÂZ**ðpŠ�ÛZë™Mh÷XZkÆ´z{‚Š{
gc*MCâeßV~--™õÆözŠz‰Ü~Z@*gmJîÅZq-ÑpÐ„®ZŠŠ3ð

™̂g;ƒVZzg‚y�ÛZÆÐ1VZLyYg;ƒVXni}¹3,xZzgMgZx
Š{ÃMg„ì'ZŠOZŠOgzðÆÇßV‰!*Šw÷Ô¾z[ƒDƒñÎg`Å
gzÝ~',sÁ!g8-aƒñìÔZq-‹ÐŠzu~‹J-#ƒðvX
÷Xt¦g™**õwìātƒ¼Zq-Ygb»Ñ]»¡©à‚zìZzgt
¦g™**ZkÐÌõwìāñ�Š{»Ñ]»Zg»**‡.ÞÒyîg6,Z�äZ’Zð
qÑ]ÐƒZìZzgZkÃ**‡.Þ',ŠZ“¤/òc*"Z•uŠ~Åßg]~{8»
‚oìXt»Ñ]TŠgic*Š{‡.ÞZŠgZu@ìZÏŠg"ÑÌŠ3ðŠî

C59 ìX
ë¬„ŠN`÷ā--KÃt¾§bèIZzgCÙ§bÆŠzu}

6,ZuZgìÑ]ÆaŠgzZi{ÅwŠêìX‚bZzg¦sÆŠgxy̧&ÃŠ®Ñ
™**z‰ÜÃegÎ‚wúáYäÆáZŠsìXtçÑ}Æñ�Š{)[
ñeÅ?ÏìZzgtåZK̈yÃåîgÐg‡IZ:âÎÆ}òÅ§s
áY@*ìXVwÆîg6,ëZq-„CÙŠzgŠgZiZzgãÎZwÃfe÷:LLH6,zI4,~
¿úƒ@*ì?óó

ë÷Å GUTs 6āëÈ`÷t].h+fgZC¢]ÅZq-÷ác&
7ÍÇV~ÐZq-ìXZÐMiâäÆaCÙ§bÆë{Š!*]K‰
¸XÓx»{Øå**»òÅßg]~ƒZXZkÆ!*z�Šz{ZÏ¦gÃ7™ä6,
ZÜZg™D÷X

fs~ë--™õÃbÅz»ª™äzZßVÅ§sÐ÷áùƒäzZá
ßZÅZq-Vw7™D÷:

LLMy~Ï]~æ…»ïîg6,qz~̧]0YCìÓxâŠ{zkyÃ"
g·Ð^ƒñiâyzky»n!gëg~Ð(,kìXkyÆ(,}Ð(,}
êgLÐgLw~ŠI−YD÷XgzZî¹g~Æ_.Z0+gzã

"Z•¤!gƒY@*ìZzgÓxâŠ}Æz�ŠÃ»™D (Implosion) YU»¿
 zu] ƒñÔCÙŸÃ»™DƒñT~&+Z]pŠiâyzkyÌ÷áï÷Zq-
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(A 'Plasma Universe'?) öi)»Ñ]?
ä…‚³ó‘:Zzg (Standard Model) Ñ]ÆZkgZò”{âew »

ZÜ¹ÒpÐÈ‹~Ñ9ZHìXÃt&+Z]pŠ{ñVÐ½Z7,ZìQÌt
ZLczV6,9ZìZ¤/p±9Zg;ì¡ZkzzÐāZk»�Šwñ�Š7ì@*ë
‚bÅŠ*~¼I^ƒg„ìX6ìÑ]Z½gì÷�:Üs--KÃ
gŠ™D÷ÉZy»M¸iZk¦gÐƒ@*ìā»Ñ]ÑözŠZzgxîg6,p5+k,
ìXtI¹IZiz‰ÜƒÇāZyÃc*]~ÐÃy‚Šg„U*"$ƒÇXZq-
ŠNGz£&Îi+yÆâ.ÞZÅxc*C¢]ŠZy42.ç XGEEZ&Ò©ð GE+ä7Hz{
öi)»Ñ]»ìXZ¤/pëZkÃbÅ,~7YMh@*ëëCk™D
÷āÁZiÁZkÆìÑ]~Ð¼ŒV7KYäeÂX

Z&Ò©ð GE+äŠ/Ç{~öi)Æ!*g}~ïÐM¸i™äÆẐkZ%
»_·Hā»Ñ]»Zg»¾îgƒ@*ìXöi)Z+¤/xuV»ù·ìX~

99 Ð',¹gz¦/g$ËìXZ[…t!*]¥xƒ_ìā»Ñ]~ñ�ŠâŠ}Å
‚lZgöi)6,ŒìÔ¬xuV~Z¼zyZVÆ‚Ba}ƒD÷Zzg
M‚ãÐw•7™Mh²öi)~”h+wZg]Æ!*)̄Z¼zyZµƒ
YD÷ZzgMiZŠZ:w•™Mh÷Xöi)ÆâCÙ+ƒ]Zq-Z+»Ñ]»
¦gŠï÷LLT~x',¹gzzVZzg¤!gïF¸]»Yw¯ƒZìT~
Äz‚ZzgÂZiy',tïÞZzgæ…�ÛZë™D÷Xóó,Æ‚}~

(Zzg Saturn (ii) Jupiter **òÜð˜izVäœ~) Voyager Zzg Pioneer

(Æ¤/Š',¹gzîVZzgïFòV»uZrÎc*�öi)Æ•zV Uranus -gß)
Ð½}ƒñ¸X (Plasma Filaments)

Z&Ò©ð GE+ÔZ&4-āð GGEãÔcZ^ZzgFŠzu}‚bŠZâVä»Ñ]»Zq-Z(âew
¯c*ì�Yæ7ÉÃuìZzg&M¸iÆaz‰ÜÅ¢zg]7X};î
Æ1ÃZq-zŸs#Å¢zg]ìptÑiòîg6,--KÅZô`76ā

ŠîìXZkÅzzÐZ:¬]ÅZq-ÑpÐ„lZgÃ6,3YYìZzgZk§b
Gz2ÅgzÐZdŠârÆ0*kñç¦z‰ÜÅÑpÐ„lZgñ�ŠƒÏXZk§b
f‚ÅŠ*L»:ƒÏZ¤/p--™õÆz‰ÜâŠ~Š*»z�Š‹»ƒYñÇXóó
C60

ZkÆuc»uZrÎäÆazZªZq-ZdŠârÅ¢zg]ƒÏ!tZq-
plÁ¦gƒÇā'¡Zq-èZt™g;ìX$+¬Ðëäqw~Zk§b
ÆZãZ½‚]7,ñ÷ā…Zk!*]6,¢7M@*XZ¤/--™õLLCÙÚÆ
{8óó»**xìÂQøg}Šz„ZdŠâr»H¶Ç?ÜsZq-**‡.Þ´`
ìw6,„„Zq-ŸÐ¬g~ŠârÆ!*g}~¦g™YìXšµŒVøgZ
‚oË6,ZäŠârÐ7ÉZdŠârÐì1QÌë�Ûn™Mh÷āwZx
gZzg%œ/~Z¡!ÂxZkÆa»gMæƒYìZzgZ»s»»£ìāZ(

„ƒ(dwƒäÆ Super body Z¡!ÂxŸÌg‚rƒZzgZq-ŸÃ)eìz{
a¼:¼½ZŠg»gƒCì{mîgÐZkßg]~āŠâr¼Ñ6ÌzZµƒZ

ZEw™@*ìZyÅZq-(,~ (Calories) ƒZzg¡Zq-ÃãZK̈yTŠgwZg}
ÑbŠâr_.[™@*ìXZq-ZdŠârÃxîg6,¹ic*Š{ÈuÌ@ƒÏ!
Z\kÅ!*]tìāaè--™õ6,CÙÚ»{ØƒYñÇZkaøg}$+ë
ZdŠârÆaZ$+Æ!*¹²áÆapgZuÅ.e$özŠlZgxƒÏXë
ÜstZy™Mh÷āŠârÆ!ƒäÅzzÐz{ZL&4»ƒäÐ
¬3**zZ**3áÇXZk#kìwÆ‚B„ëZdŠârÐgÁfe÷Zzg

|Å§sß^MD÷X
HtZ%ªZyÁ7ìāZK̈ãpÄZzg‚bÅŠzDÙZg‚!F,¹Æˆë
pŠÃzZ:Â[lkÅŠ*~0*D÷?ZxäÎ‚w¬¹åā�Å§s
ÐìñhäÆË~‚bŠZyGLLgzqãŠ*óó~YqÐX$+¬Ð

ZkÅ7Íð¹Šg„zZµƒðìX
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ƒð÷X
LL»Ñ]~Š3ðŠ¶zZágLÐgLZzg(,}Ð(,}@*gzV
ÆeJ‘úŠ}™âŠ}ZzgÂZ**ðÃky~óc*YYìptzZãìā
ÂZ**ðÃiây~Ìóc*YYì'»Ñ]ÂZ**ðÆZe7-ZzgŠ}ā&ZyZ`

ÅìÔ (Solar Flare) Ð_m,ìXZq-¬xVw�Z&Ò©ð GE+Šêìz{F¿u
Îg`ÅRÐÂZ**ð»Ze7-Zy`�fgZ]ÆZ,ŠJg}aZ™@*ì�i}6,

tGenerator Models ïFîÃâV»!*)̄‘W÷XZkÆ»ÑCbCÙÆ
Š3D÷ā¾§b’góÂZ**ðÃZk§baZHYYì‰0*zgøaZ

™D÷pŠ}ÆÐ76āF¿uaZ™CìX»Ñ]ÅwH]Ã
KÆaÂZ**ðÆŠ}ā&ZyZ`Ã'ã~ZÌg‚rìXóó

ÃŠg„U*"$™Š3c*å "Kant - Laplace Nebulr Hypothesis" Z&Ò©ð GE+ä
Æfg)*g}Zzg(g}z�Š~MMh Filamentary Currents ZzgZ¤/Zy(,~(,~

÷ÂZyÆfg)Âx;ñFúYV70*Mh:
Zk¿~̃tìpZk!*gt¹(,}eä6,ì:7g~7g~KîV
6,”t@*gÎg`ZzgŠv*gzVÅúÆaöi)»ñZŠ�ÛZë™D÷Z#Zq-
!*gðhZ‚ñZŠ½ƒY@*ìÂæ…ZÐZ‰™Šîì{mîg6,Ngëg¤/ŠZzg
',ÃãfgZ]�ẐiZVZq-%œ/~ŸÅúÆaÕ@»»x™D÷X´z{
Zi,@*gÅ¤/ŠZ[úw•ZLZ0+gñ�ŠgLeƒzVÃiZzc*ðw•«™Cì

Y1989 �6ZzggL™.$aZ™Cì�Zq-ÂxFÅú»!*)̄k�ìX)
~ZkGz2Ã&Z[zWJqqÝìÔZkz‰ÜD¤&BZ#‚b
ŠZâVäZkZ%»x@{HāËºm!*Šw~*gzVÆ"gÅ¤/Šl»gc!*Šw
ÆïFôÐëM}ƒ@*ì'zZãîg6,*gzVÆRïFyZy
Æik,ZW,÷X(

šµZ&Ò©ð GE+ÆÃc*]ÃâCÙ+D»Ñ]ägŠ™Šc*Yèt:Üs%zz
ÃŠú]Igi]Šï¸Égziy(gzVÆz�ŠÃÌµ (Standard Model) âew

Z&Ò©ð GE+Hì:
LLtIZ(„ìāaèÓxÈYâg÷ZkaÓxYâgÈ÷XóóZq-

Z,Š}Æ»¦gÃðX7ìTÆË~Ëñµ6,»Ñ]ÆZk{~
;î»M¸iƒZXtãCŠ~îg6,Ãð)e!*]7ìpt¦gZq-Xìā
»Ñ]»ÓxâŠ{Zq-`6,%ÃiåZzgtā»Ñ]Zzgz‰ÜZq-zZux~ð
ƒñ¸&--K¹Y@*ìX

Z&Ò©ð GE+ZzgMhÝä��Šw%:7HZk~Zq-Š}ÆÅRöñ�Š
ì�x@}~MäzZà»Ñ]ÆËgLÐÍÚ~âŠ{Zzg¡âŠ{Å
¹(,~lZgÆ5\Ðz̧q5+k,ƒZƒÇZzgZÏÅzzÐÂZ**ðÐ½7gZ¼z4,

Zzg7iñz4,Å(,~lZgaZƒðƒÏXïFyZyÆŠgxyúYäÆ
!*)̄tfgZ]™zhzV‚wJ-öi)ÃŠzgŠ©gìXLLñ�Š{ÇÆŠ}Æä
ÃðŠkc*äZg[‚wIZköi)Ãx™Šc*Täˆ~KîVÃÀŠc*'
Zk;îÃ};îë÷ptŠ}āZ(7åTÆ!*)̄âŠ{Zzgiâyz
kyz�Š~MñƒVXt¡Zq-¹(,ZŠ}āå�»Ñ]ÆZq-ÍÚ~zZµ
ƒZåXZ&Ò©ð GE+pŠHìātzZuÂzŸs#7ìXZë`tìā--K
¹g~Æ�Šwñ�Š÷Xóó

Z,z‰Ü~Z#½ãŠzu}Óx‚bŠZyt¢gnp÷āÜCÙÚ
Ð{àìÔZ&Ò©ð GE+äU*"$HāZ(7ìXZ&Ò©ð GE+äZkZ%ÅY+$Z÷ág{H

ZzgïFòVÐ½~ƒð (Plasma Currents) āÓx»Ñ]öi)ÅØzV
ìXZkäÎg`ÆŠZ̈VZzgïFòVÆe~Z’Zð»xHXẐiZV
Z&Ò©ð GE+äU*"$HāŠ/Ç{~Z#Zq-gîöi)ÆZ0+gÐ˜ìÂz{ïF

Å̂Z(g™g (Filament) òVÆèoÆ‚Bw•™äÆaZq-@*g
ìXZkx@}ÐM¸i™Dƒñz{ZkË6,àāÜ~Ì¸1z̧q
5+k,ƒ@*ìXtÓx»Ñ]~öi)ÅÀòS¤ìX®ZŠgCîg6,¶
ƒñöi)Æ@*gzV~x',¹gzN˜÷�»Ñ]Æîwz²n~#
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(Einstein and the Big Bang) Mí6íZzg--K
qDŠ;ÇV~tƒ÷~a,ñ[ìāLL{Øóó‚bZzg{mîg6,
Ã~¢]ÜsŠh+~ÎaZzggc*MCZ5Z`Å%ƒy5ìX6āZk,u
°3,HìÔMí6íbz~î6,ZkgsyÆaf)ŠZgìX6,ZäÃbÆ',@
}!5½ið GsÆ',tïÞÆ‡âyc*EHÅæ…»ZßwÔ�̂kŠ!*C
ãCŠzV6,‡ìZ̧zgDÙZgzVMiZŠx@+äZyÅÂ}Å¶ÔMí6íÅ¹g-V
Å¤&ÅãCŠZ’Zðîg6,ÜsŠz6,‡ì¶'*gzVÅgzÝ»Îg`Ææ
…Æ�n3**ZzgŠzu}%™~(g{ÆæZg~©à‚�ÛtX

Zk|äā!*ÑyMí6í»ÃtZŸsŠg„U*"$ƒZMí6íÐ
Áf‚gppzZßVÃÌtgZ{¿ðXz‰ÜŸù™äzZáŠ!*]ZzgÂx@Z]
Æì~YV7,ZYñ?Šg|jZkÅÞŠ]6,Z®g„YVHYñ²
CðJ-îÆa{ØZ5ZY§i»g„»°ìX

øg}‚tDƒ]Æ!*g}~{µŠh+~Ã~§i»g»gziZ‚ÛzV
gsyìTÅãCŠ½ãåîg6,gc*MCˆ[Â[ZzgÃtZŸs6,ìXLLD

Y~‚J¶(,|™ 1965 ƒ]Æ!*g}~÷áùƒäzZá£ßVÅ®ZŠ�
YJ- 1980 Y~0*õÎƒ̂@*ëtZŸ†½ãåîg6,Ã~»x~ƒZå: 1980

½ã�â}‚£áZgc*MC%âVÆaz�!̧5Õä
IMMLL!Wœ»Ñ]

,ƒ,Š;ðÆz‰J-âCÙ+D»Ñ]» (Bianchi type XI Universe) þóó 9 n�
ZOŠZÚ(,|[åāz{FZg[‚w¬z̧q5+k,ƒäzZázZ§Æ¬²Æ
Zq-Î,{Å,Åbc*]J-Òy™Mh¸X¹g~ägCgCŠ-âÑð™ŠZg
Z(g™1'âèŠ*~ƒäzZázZu]Æ!*g}~îZzgÇÇD1
Zk!*g}~¹Á™1úāz{»Ñ]Åñ�Š{̂»!*)̄¾§b¶ZkÆ
´z{x@}ÃgŠ™ä»gziZ‚ÛzVgsyÌ(,JX

Mí6íÅYæZzgözŠ»Ñ]Å$zg~tìāz{!*Ñyæ…Æ!*)̄

»Dg™D¸XÅZkz‰Ü(,~Šðx¶Xz{»ÑCÃîVÅÇÇzŸs#
¬„™[åāt--KÅ"7',¹ïFZuZqÅaZzZgìX

LL®Z�uZ&Ò©ð GE+Zzg¯M¯D÷ZkÅgzÐ»Ñ]»z{gN*‚
z'z{z�ëŠÙ÷'¬âxƒŠHƒÇZzgZkÆˆŠ}ÆÐ®ƒ
ÇXZq-zZuyÐÑzqƒäÅOñtŠ}ā™zhzVâg~‚ßV6,”´º
ÐÑzqƒZZzgZÐZg»0*ä~™zhzV‚w»²āÎì'Zk~ËLL»Ñ]

C62 ÆM¸ióóÅ¢zg]7Xóó
ZkºmÃbÅ¡»êMäzZÑz‰Ü™}ÇXZë!*]6āZ&Ò©ð GE+
pŠHìtìā--KÃbÆ�Šwe÷X¼ÌƒYñ…Zk!*]»

¢ìā‚b!*ÆHy»Ñ]»�âew»g™}Ïz{Z(7ƒÇT~Zq-È
Y~ŠzgÎÅZXŠD 1609 --KX »Ñ]ÆM¸i~--KƒZzgMy~

ƒ]Å@*gõ~Zq-Zë÷é¶XZkz‰ÜÐ»Ñ]ÅuzŠzWÐzWF,
ƒC¬ˆ÷XM`gi+c*ðŠzgÏÜ~ŠzgJ-YyÎ™g„÷XCÙz‰Ü6
Z̀ZxÛŠgc*Äƒgì÷Ôic*Š{(,}Zzgic*Š{ÃA6,ZzgZke~ÃðZ!xÃ

7Mg;QÌZK̈y6,uzŠ»�È]ÎZgìz{ZÐÚCÙÚ6,Zq-LLîuóó
Hg™ä6,Z‚@*ìXDƒ]Å@*gõ~t1…!*g!*gŠCÙZc*Y@*ÃM@*ìX

tZ%5&ìāZq-Z,z‰Ü~Z#(ßYä…Zk‡.Þ¯Šc*ì
āë»Ñ]ÅzÝ~ZâŠzgJ-ŠNMh÷˜V¬øg~V7¶1ë
Zq-;CZg»ñwk»Dg÷�…ŒÛzyz«Åz‰ÜÅözŠ»Ñ]Å§s
áYg;ìT~M¸iðÐƒ@*ìZzg{ØâŠ}ZzgiâyzkyÅån„
6,XZk£x6,Zq-**‡.Þ̂g÷éŠ~ˆìTÐ6,}f‚ZK̈ãÃÎZw7
™**ìYèZkÐMÐHìtLLëYy„7MhXóót�,œ~~Zy
6,Zä&V»�ŠwìX~Š*Æ)g}Š3ñYD¸Zzgt"54->î GEEGXŠg`ƒC
¶LLŒV*e$„÷Xóó
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ZkZ%6,ìā»ÑCxÅŠgHìZzg»Ñ]ÅLLZ’ZðqªóóH¶X
�ÛZà}Æ»xÅZÝZÌt¶āZkäŠ3c*āZq-ÈZzg‚•zYæ»Ñ]»
¦g„zZu¦g7ÉZkÆ´z{ŠvÂâewÌƒMh÷X

(Neutron Stars) ER,zy*g}
iâ:Š*ÆZk¦gÆ',@ā*g}Z$+~Zzg**‡.Þp÷].h+Dƒ]
äU*"$Hìā*g}ZzgŠzu}Z̀ZxÛÌZq-@*gõgnp÷ÔaZöÔi0+Ï

ÁûZzgucŠgxã/~¾VÔ¤/x (Rarefied) Zzgñ]'�Zã~xZu
ZzgÃN1äzZÑ(,J9~iZƒZÔûZzgZq-!*gQucX¤!gŠzgāV
Æfg)qÝ”{ƒCx@Z]Ð¥â]»Zq-zWfí{Z‰ƒ[ìX
Üs;gzge-Eg;~„Šzu~kBxÐ¬ZhJðÑÄ*gzVÃe:5V

äuZ�xŠc*åXZ[ (Amie J. Cannon) ~„™1ŠHåZzgZk»xÃZaZµ54èGEE

gi+c*ðŠzgāVZzgÜðïÆ!*)̄ZkÐ}ic*Š{¥â]qÝƒð÷X
',¤â~âCÙƒ]�Ûi+ƒLä*gzVÅi0+ÏZzgñ]Æ!*g}~-
î]Å÷X*gzVÆaZgï»»x;àgzXÅ45Í-ê

XGG’~p~™C
ìZzgt¿*g}Æ%œ/~z~ƒ@*ìX/ÆZ’Zð%Zi~*g}Æw
c*ŠgzwZg]~p~:ƒäÆ',Z',ƒCìXøg}ZLÎg`Å¸qªì
@*ë¢c*$+k,%œ/~yaƒäzZà;àgzX45Í-ê

XGG~psƒYCìXt%œ/~
¦ƒCgSìZzgZ#tZq-{mwÃVYCìÂlZg£g~psƒYC
ìXZq-egZâðp~zZµƒCì�*g}ÆwZzgŠgzwZg]~Ze7-p~»
!*)̄k�ìX*g{¹ic*Š{’Y@*ìZzgZkÅR»ŠgzwZg]ÁƒY@*ìX

ë÷X (Red giant) ZÐucŠ-
ZkÃbÅgzÐ%œ/~ñ�Š45Í-ê

XGGiCìTÐŠgzwZg]~ZÚ
ZŸ†ƒY@*ìā45Í-ê

XGG»g0~psƒYCìTÐ'×h+5ÂZ**ð{g`ƒC
ìX�V�VwZg]~ZŸ†ƒ@*ì%œ/~z'×h+i@*`Y@*ìXZk%µ6,

pŠZLM\6,eƒƒYñÏXZkZÐÖgZ0*äÆaZkä»ÑC
»Gz£7HªZq-Z+ŠZ«¸]�æ (Cosmological Constant)x

…Å'×ZØ™Dƒñ»Ñ]ÃpŠZLM\6,eƒƒäÐXñÏX¼
²áJ-Zq-Z+»Ñ]Æ¦gÃ�æ…Zzg»ÑCxÅazZV7Æ
!*)̄åáZiygìÏ¼Z,‚bŠZâVÅ×e$qÝg„ÎŠúòåā
z{Mí6íÆZ•ðŠh+~Zzgë{Ãc*]ÃKÅ&¢Agnp÷X

ä‚b**ò (Gerard De Vaucouleur) ÞeXe~zB| Y~ 1970

g‚á~Zq-*yÐtU*"$Hā»Ñ]~Z	x»w�V�V(,kY@*ì
ZyÅÑÄÁƒC¬YCìXVwÆîg6,�ŸŠkkH(,ZƒÇZkÅÑÄÎkH
ÁƒÏXZk~»Ñ]ÅZz‰ÑÄð™äÆe~¤{āZ]÷T»
Y'Zka¢zg~ìātU*"$HYnā};îgz1Æa»°¸~æ
…ñ�ŠìXZ¤/w~ZŸ±ÐZz‰ÑÄÁƒCìÂÓx»Ñ]Æa

Zz‰ÑÄÅ°pð™****eƒÇXZ¤/e~zæ|Å!*]Šg„ìÂ»Ñ]Å
J-Áƒ 0.0002 ÑÄZkÐ}ÁƒÏTŠgìwÅYC¶ZzgZz~ÅŠg

$ËìXZãÁâŠ}Åqï»Ñ]~æ…ZkŠg$zgƒÏā¬xZŸsZzg
EHÅæ…ÆŠgxy�Ût.e$©àƒÇ®ZLLÓxF,i£œÆa¬x

 ZŸsÃ�āgzZîD»Ñ]ÅãCŠìÔÃZ0+ZiHYYìXóó83,'×h+qìLL
ÅŠgc*ÄtŠ3CìāâÎZñPZ•ðûER,zy*gzVÆ¬x e~zæ|

ZŸsZq-ic*Š{Šg„³Š¶zZà!*gOZzgÎ„ÆÎZ¼7Xóó
Mí6í|~HIeLåZÐY+ÅgZ{~qb)]"Ñg
÷XZke~Zq-¹ãìāZq-ô°äZ#Zôm,‚bŠZyZi+Ð

Ð7YāHtsìāŠ*~Üs&ßvZ,÷�ZŸsÃB (Eddington)

YÆµ 1920 ÷ÂZkä�Z[Šc*LLHzZª?Zzgz{ŠZ¿Ãyì?óó¾qw
nZq-gzÏgc*èŠZy�ÛZà}ätU*"$HāMí6í»7™Š{%:»Ñ]
Æ¹ÐÂ%âV~ÐZq-åÔ¼ËƒñÔ¼iDƒñX»Z®g
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ZzgZkÅÑÄMyZ™̄ÐÎ�kHic*Š{ƒCì�ā¬„¹ic*Š{ƒCì
Zk§bÆâŠ}Åâ\ÅeÔÆ',Z',lZg»ziyZq-³¢a¢ÆÞ[U*Ü̂
Æ',Z',ƒÇX

SÆZ,i',Š„Z½qÅzzÐZq-ER,zy*g}Åæ…ZL
ZgŠ¤/ŠÅCÙÚÃ_.[™áÏXZ,ER,zy*gzVÆz�ŠÆ!*g}~7Íð

äÅ¶Zzgˆ~ZWg (Lev Landan) Y~Zq-gzÏ‚bŠZyCÑ0+y 1932

ZzgŠzuzVä,ÐZk»_·HX¼²ā (J. R. Oppen heimer) Zz6;Î
J-ZknÆ*gzVÆ!*g}~µªCÙHY@*g;āMc*Zy»z�Šeì@*ë

(Pulsars)
&Òlç Fi Æa

²āAõF”VÆZ0+g Super Nova‰Crab Nebula Y~ 1967

ÅŠgc*ÄäZk¹g~Ã¾e$Š~ā&Òlç FiŠgZÝER,zy*g}÷XZyÓx
qzV~ÃðÌZ+7�âŠe$ÆZßßVÐ_“:gBbƒX

&Òlç FiZ,ŠPÈƒñ*g}÷�!*‡°{z²VÐÂZ**ðÅ!1Yh
™D÷XZ0+Zi{Îc*ŠHìāƒYìÜsøg~KîV~Zq-ÑÄ&Òlç Fi
ñ�ŠƒVX~ÐFÎ»uZr¬„Îc*Y[ìXZy¤!ggi+c*ðØzVÆ
!*g}~ìwHY@*åāZy»u*Zq-ER,zy*g{ìX¹g~ÅgzÐZk
ÆïFô»Z•ð¤!gƒ**ÑiòƒÇXZq-ER,zy*g}Åæ…Å¤/Ä
~ñ�ŠZ¼zyÜs̈ÆgZ5!*CÙòMh÷ZzgZk¿ÆŠzgZygi+c*ð
ØzVÅßg]~ÂZ**ð{g`™D÷Xgi+c*ðØzVÅgKgK1YhzVÅ

Y~tŠ¬ŠH 1969 zŸs#Zk|Ðƒ$Ëìāz{Gx̃gìƒVÐX
~Zq-æî*g}ÅgzÝzMzMÐâMzz-ÆZ@*gmJî Crab Nebulaā

Y~ 1982 ÐëM}ƒ™VUg„ìXtËER,zy*g}»ªx@{åQ
zZáÐäkH!å Crab Nebula Zq-!gëg&Òlç FiŠgc*ÄƒZT»Z@*gmJî

kHX 642 ª²~
YÅŠ;ð~gi+c*ðŠzgāVÆfg)6Z̀ZxÛŠgc*ÄK‰ 1960

Red Shift Š;ðÆMyJ-Zq-Î�kŠgc*ÄK‰ZzgZ¤/ X(Quasars) ªÃZui

(Helium *g}Åi0+Ï!~Ð{8Å§s(,fìYè45Í-ê
XGGÅZba]

ÐaZ”{ÂZ**ðZkÂZ**ðÐ}ÁƒCì�;àgzXÅa]Ð fussion)

qÝƒCìXZq-{my6,*g}Æ;îÃYg~gppÆaŠg»gÂZ**ð
ZkÅZKæ…Æ£«~Á7,YCìX*g{!~Ði@*ìZzgZLM\

~psƒY@*ìTÆ¤/Š’»I (White Dwarf) 6,âxƒ™C1ä
ƒ@*ìtÛzã6,ÂV»z{X¿zƒ@*ì�iäÆ¿ÅwZg]Æ (Halo)

!*)̄)Y@*ìX*g}Zkqª~æÂV',ŒÛZgg{Mh÷gCgCtQ}ƒ
YD÷ZzgZy~ZâwZg]!*C7gSāgzÝŠ}ÃXZyÃ»á1ä

ë÷X (Black Dwarves)

@*ë(,}*gzVÆ!*g}~�uƒLä5ìtúZïZkÆ£«
~¹ŠÁŠ3ðŠï÷Z#Zq-(,Z*g{ZKF,¹ÆMy~%Zi~ƒ@*ì
ZzgZk»Z0+gzãŠgzwZg]&egZg[e¤/~J-VY@*ìÂZkÆ%œ/~ß;àC
ÑzqƒY@*ìXZq-{m%µ6,ŠgzwZg]ZkyJ-Y(ì˜VßìÆ
ZV)™45Í-ê

XGG~psƒYD÷XZk%µ6,*g{½ãZq-²~ZLM\
6,âxƒY@*ìXZ+i',Š„n„Zq-p+uŠ}ÆÃÀŠîìTÆ!*)̄

ë (Super Nova) *g}Æ%œ/Ð!*CÙ»âŠ{ŠzgŠzg)Y@*ìXZkÃxâ@*gZ
÷XZÏn»TäìâCÙ+ƒ]ÃŠHgƒ,œ~{~~ªZyz̈g™
Šc*åX

ÎZwaZƒ@*ìāZ¤/Zq-(,Z*g{ZKæ…Æ�ZLM\6,âxƒ@*
`YñÂQHƒ@*ìX**‡.ÞZ0+Zi{̧]…Z¼z4,ÃZk(�Š}Ï�6,zI4,

Pauli ä¬„=Í~ƒðìXÃZ#-+ö
EH

}*]ÆZq-ZßwÅgzÐ&
ë÷Zq-ZV~ÃðÌŠzZ¼ZyZq-ÜqªÂZ**ð Exculusion Principle

Æqï7ƒMhXER,z4,6,ÑÍƒäzZáZkZßwÅzzÐ'×h+iZîe7
gLXZk%µ6,Zq-*g{ic*Š{F,ER,z4,6,Œƒ@*ìZzgZ4ÐZk»**xâpf

z1/700 ìXZ,*g}»¢.e$Áƒ@*ì÷áh+Šk³¢ac*C1äÆ¢»
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ì)Zq-ÐZzg™~ƒð^~(�æ…Æ%œ/Æîg6,»x™@*ìXË
z‰Üz;VÃðâŠ~z�Šåpz{z�ŠpŠZKæÆik,ZW,Z0+gÅ§sâxƒŠHX
ŸTŠgZL%œ/Å§b¦ƒ@*ŠHZkÅæ…Zâ„(,fˆZzgŸÆpŠÃ
'×h+Z%ZxÐXäÅ&¢AZâ„ÁƒCˆXZq-{m£x6,zZ3»g3È

ÅqªÃVŠHX (Absolute event Horizon) ƒŠHZzgŸîzZ§Z¬
îzZ§ ~Zk!*g}~'×h+²n™zVÇ1øg}ñ�Š{£œÆat

ì�gziy(g}ÅuÃÝ»»x™@*ìXtRâŠ~7ìXt¡Zq-u Z¬
ÃÝ„ì�Z0+gzãZzgÛzãêÃ].Z™äzZà÷ì�Ü~>{ìXZ0+gzã
¸'T~Ÿ¤/ZƒZì'Å°pZk|ÐƒCìāÃðâŠ{ÔgzÝc*
Z÷ág}Ð{g`7ƒY²Ûzãz̧{ìTÐZ÷ág}c*âŠ~fZ]!*CÙÅ
Š*~�ÛZgƒMh÷Xgziy(g}ÃúŠ¶zZÑâŠ{�âxƒ™ZkÅ÷Zð~
VŠHìZzg**‡.Þ¢ÑÄqÝ™[ì„CÙz�ŠÐ¬g~ƒ™Z+qª
Z(g™ŠHì&iâyzkÈzu]ë÷'Zq-Z+(˜V¢CZßw6

C65 āZkz‰ÜëY…÷!*ÇÑÍ7ƒDXóó
(Stephen Hawking) Z]43©è

HGEE;å
Y~Z]43©è

HGEE;åät¦g7Hāgziy(g}ÅÂZ**ðÐL 1970

rgik,,�CÙ~fgZ]»Zq-�hZaZƒYìX~ÐZq-÷áh+MiZŠÌƒ
YñXZkÐtÈÀ_ìāgziy(g{ggZ]Å§bZhYìZ¤/pZk~
**‡.Þ¦gîs²āŠg»gƒÇXZkÃØÆ_.!*Ñyz{Š}ÆÐOYñÇ
Zzg¹(,~lZg~²-)é Y

GÃq{g`™}ÇX;åÆÃbä¹ÂzqÝ
ÅìXZkÅÂ[LLz‰ÜÅ¿@*gõÔ--KÐgziy(gzVJ-óó÷áh+tz{
Â[¶TäËÌŠzu~Â[ÅÚúZxÅD»Ñ]Æ6Ãc*]Å
§sic*Š{ÂzKzw™ZðX'Æ¬xûZ|[ÅzzÐë{ìÑ]‚Š{Zzg
pzg]”÷Xt_·ÆaZhì1‚³6ÅZ+ZzgÂÁÌ÷X

ÃŠg„ây1YñÂZy~Ð¼âZg[âg~‚wÆÃA6,¸XZãÃA
ÐŠ3ðŠ¶»Ètìāz{¬xKVÐMÐÎkHic*Š{gz×÷QÌ
z{gLÃMD÷XZkzzÐ)]aZƒC÷XÅzzÐ‰âCÙ+

ƒ]ät!*]Jw™äÐZïg™Šc*ātZâŠzgƒMh÷X
ÃZuiÅŠgc*Ää--KÃb~)áµîg6,5YyeZwŠ~XZ,
âx*gzV»z�ŠXÅæ…"C{¶Z,)b»!*)̄¯�',Z{gZ„
x@}Ði7ƒMh¸XZk|äZbãZ0+ZizVÆaŠgzZi{Åw
Šc*X~Mí6íÅ¬xZŸsÅZ•ðÐz¾d$Âí]÷áï‰6ā
Zk,u°3,Hì:

6,ZuZgÃZuiÅ®Šîä¯gU„â�Zy>Ã¬xZŸsÅã)zZ]
Å§sáz™1ª»ÑC)bÅ§sSàîg6,Zzggc*MCâÎÆqï

YÆD̂»Ñ]Æ!*g}~÷áùƒäzZá 1964 )bÅ§sXù¦îg6,
£ßVÅ®ZŠ¹(,|̂ptZŸ†½ãåîg6,Ã~yZy~å¬xZŸs
Æ¼)b»gc*MCZJyT~}ò»x@Z]Ð£™̈äÅÃðÃÒ

Y~0*õ~ÐegD»Ñ]Ð0£á¸²Šk‚w 1964 7Å¶̂X
C64 IZk»¡Zq-äð¸Xóó

gziy(gzVX»z�Š¬xÃtZŸsÅZq-ºmÂ±ÐâpfìZzg
ER,zy*g}X»z�Šx@}ÐU*"$ìÔÆŠgxyzZã¸&¢zg~ìX
gziy(gzVÆ¦gäZ]43©è

HGEE;å‰!{3¨4è
EE

GEÅ’k,zVÆfg)ÑÅV
ZK̈âVÆf~VÃŠg™1ìQÌgziy(gzVÆz�ŠÃ:Â!�îg6,JwH
ŠHìZzg:„ZyÃ{§pZ{Z0+Zi~U*"$HŠHìXZq-*y~�Zkä

YÆ!!Ïgi+-6,ŠØ‰¼ÃãCŠ¯™–ìgziy(gzVÆ!*g}~ 1973

tqì:
LLgziy(g{Hì?ƒC£œÆatZq-gLZzgZ•ðûŸÅ
§b¿™@*ìpt¬xûn»âŠ~Ÿ7ìXZq-gziy(g{{à(6,”¸
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(Super Cluster) âŠ}»‚UÌ7ìXgzi-$5KNZzgZdR
Šgc*Äƒgì÷ZzgZk¿»ÃðZ!xÃ7Mg;X‰jZßVÐë÷áh+ZgT
Æz‰ÜÐ¹ŠzgòMñ÷p‰Šzu}jZßVÐë¹ic*Š{ú÷X
ZgTZ,z‰ÜÆ!*g}~W™äÅtL:™@*Z#z‰Ü»z�Š7åc*tā
ÓxF,»Ñ]°xÐðÅˆìXZknÆ¦gZ]Æa…FDÙZg‚w¬
Å!*&45ÿ

JGEÅŠZ*yðÅŠ*~zZ:Y**7,}ÇX
Z#ÃðZy!*ÂVÆÜsZî`™@*ìÂZÐxMí6íÆ—g7™

Šc*Y@*ì‰ËÑZgC±ÆÃŠâ7Æ‚t7HY@*ìZzgJnÅz÷z
ÃÅYCìāÃtZŸsÅW™**³ZzgCc*Y@*ìāgc*MCYVÐ
c7ÅY$ËÔZk§bZÐ¦J™ÆygzZ:™Šc*Y@*ìX(,Z�ÛtŒVt
ìāZÒŠâ7i0+{÷pMí6í%[ìZzgZLÃc*]ÅZyºm
Âí]6,û{™äÐ‡ÜìX|~Mí6íÅ’k,zV~--Kc*
gziyz){Æ!*g}~jZ!Y]ˆl™äzZáÃâ-Ï»‚o™**7,}ÇXMí
6íZ¤/pÑzq~‘:ìw6,4Å§sgZáå1z{‚b~âẐÅŒ43›é EG]
Æ¿Š4ÆJÜsåXZkäZKi0+ÏÅMy~Š;×VZkñç¦ìw6,4
ÆÜs].z4~ÜsX�;,̂ÎvZzg1CÙÆ¦gZ]~¶z{Šg|
âŠ~Ã̀ÐŒÛd$F,MŠHåXZkÆatZ%Šc**uƒ@*āZkÆÃc*]
Ðß5:âÎÆ}òZ~.KYgì÷Xfs~Zq-ZhVw7ÅYg„
ìX

�ÛZà}äæÌi7K÷Zy~tŠgœuìāâè~Ë
z‰Ü)ŠkÐäZg[‚w¬(ätKîV»ŠgxãÃ,G#Æ',Z',ƒ
ÇXZkz‰Ü&ë--Kë÷»Ñ]ÅÑÄZzgiâyzky»nÑZpÐ¦
ƒVÐYègc*èÑZpÐ¦Z°ZŠ»Zq©™äÐmzgìXZk»Èìā
ÃtZŸs)T6,�ÛZà}Æ�Z!*]ÅãCŠì(t7Íð™@*ìā»Ñ]
~Zq-Z̀(ì˜VÃtZŸs**»xƒY@*ìXZkÅVwz{£xì&

Z\kÅ!*]tìā=w¬xÂ1VÆ!{3¨4è
EE

GEÆaD»Ñ]Æ!*g}~
ic*Š{Ðic*Š{6,ZuZg¯™rZzgÐz¾d$¹gc*V7™**X~›ëÁÐÁ
ZzgZ0+Zi}ic*Š{Ðic*Š{ƒV�ƒŠHìXgc*MC%âVä½ãåîg6,
x@}Å(áàìXZk„„ÆãCŠ~�»Zq©;åä-VHì
LLM\gc*èÆXÐc7™MhXóó

Æ‚Bï™gc*MC (Roger Penrose) »ŠúòìāZkägz̀"2.ç FGEzi ;å
îg6,tU*"$HìāÃtZŸsÐLLt|xÀ_ìā»Ñ]»GÃðM¸iƒÇ
ZzgÂîg6,Z!xÌXóóZkÓx¼ÅãCŠtìāÃtZŸsÃ¬îg6,My~Cð
Æîg6,Šg„t™1ŠHì@*ë„ŠU--KÆñµ6,Ãt¬xZŸs
Ze7-)0ƒY@*ìXZk»ÑÍƒ**z,„»ƒY@*ìÜ¢]Æ!*¹
Óx̧Z2Zk§bāZkÆ!*g}~‡¼Ì7¹YYÔâÎZñ$+F,+n
ÆâẐÅŒ43›é EGCZ0+ZizVÆpZk§sëˆ~MNÐX

ZkÃbÆ_.--KÐ¬iâyzky»Ãðz�Š7åZ#
»Ñ]»ÓxF,âŠ{Ÿîg6,Zq-zZu**‡.ÞÒyuJ-gL`6,%Ãiå&
ˆ[ŠZyzu]ë÷X;å&+Z]pŠZk»ÑCp~~C_eUVÃZk
§bÒy™@*ì:

LLZ[ëY…÷āøg~KVZyDÙZgzVKîV~ÐZq-ìÎ
].h+ŠzgāVÆfg)Š¬YYìÔCÙKV&+Z]pŠF™zh*gzV6,Œ
ƒCì‰‰‰‰‰‰‰‰‰‰‰‰‰ëTKV~gT÷z{½ãZq-ÑÄâg~‚wah~ì
ZzgM×M×¤/Šl™g„ìXZkÆp{!*izîV6,ñ�Š*g}ZkÆ%œ/Æ

¤/ŠFÎ�‚w~Zq-¤/Šlå™D÷XøgZÎg`¡Zq-¬xZz‰w»
igŠ*g{ì�ZkÆZq-p{!*izÅZ0+gzã§szZµìXëZgTZzgêßò

ÆŠzgÐ¹MÐòMñ÷Z#øgZìwåāøg~Š*»Ñ]» (Ptolomy)

C66 %œ/ìXóó
|tìāâŠ}ÆXxf{],»ŒVf™ƒZìz{»Ñ]~ñ�Š
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KÐ¬¼Ì7åX
Xtì:°xÐz�ŠJ-»^ùƒ?Z¤/Ë»f‚èIƒÂQÃðX

7Ô}.Zä°xÐt»Ñ]ð™Š~XtÅ´la»o{ìÔ°xÐðX
;åZk|ÐMÇ{ìXZ‹„S~z{Hì:

LL¹ÐßvZkìwÃI7™Dāz‰Ü»Zq-M¸iìX÷áh+
ZkaāZk~Z7lkæZìÅ1MCìX)Šzu~Å´

Y~--KÃu»g~îg6,ZC1ZzgZÐ!*ªÆÐ 1951 laä
_.ŒÛZgŠ}Šc*X(óó

&+Z]pŠZkËÃJw7™**eLpZkÐU·e7X‚g~ ;å
¥/(,Åzzz‰Ü»‘:Z±gÐß¦gìXMí6íbz~îg6,ZkÆaZk
»f)ŠZgåāZkäz‰ÜÅeöÃz‰ÜÆ¦gÆ‚B£ç™Šc*XŒVÌEH
Å6,Zã}ã¢]ÆÜsgŠ¿ÃZ•J-àŠc*ŠHXÎZwt7ìāz‰Ü,
ìc*LLîXóó%œ/~XtìāMc*z‰ÜLLczèóóìc*LLñç¦óóMc*z‰ÜâŠ}
Æz�ŠÅqªìc*uZuñç¦¦gì�f‚~z�Šg‚rìZzgZk»ç
x@{™äzZÑ™@*ìX;åzZãîgg6,z‰ÜÆñç¦¦gÃZC@*ìZ#z{
qì:

LLEHÆ¸Z2w•äÜ~î7icÆ¦g»{Ø™Šc*XÃt
ZŸsäîz‰ÜÐ�]qÝ™àXZq-azZV�h}»¦g™,X�Ûn

™,āZy~ÐZq-NhÅaK6,gLìZzgŠzuZR«gÆŒÛd$Xª
Šzu}ÅÚ¢1hJƒYñÇX®ZZ¤/z{Šz!*g{�ÂZy~ÐZq-Šzu}
Ð(,ZƒÇXZkßg]~�Ût.e$ÁƒÇpZ¤/Zy~ÐZq-½ãgzÝÅ
gëgÐÜð˜i~^6,`YñÂt�Ût¹ic*Š{ƒÇZ#z{zZ:MñÇÂz{
i}6,g{YäzZáÅÚÁ/ƒÇXZÐazZVßÍV»pÐ¢~î GE¹Y@*ìpt
ZÏßg]~pÐ¢~î GEìZ¤/øg}f‚~îz‰Ü»¦gñ�ŠƒXÃtZŸs

~z‰Ü»ÃðZ(zZuîe:7ìT»Z®gZk!*]6,ƒāz{¹VìZzg¾

gc*èŠZyzu]ë÷XŠgZÝøg~‚bÆÓxÃc*]ZkGz26,‡ì
6,V™**»g{ --Kzu] ÷āiâyzkyûZg÷Zzg½ã¦S÷®Zz{

ƒYC÷˜ViâyXkynÑZpÐ¦ìXZk»ÈìāZ¤/--KÐ¬
¼zZu]ƒñÌ÷Âˆ~ƒäzZázZu]ÆçÆaZ7ZEw
7HYYYè--K6,7ÍðÅ&¢A**»g{ƒYñÏXZÏ§bë
ÜstY…÷ā--KÆĤƒZëZk»ç7™Mhā¬Hz̧q5+k,
ƒZƒÇ˜VJ-øgZmìX--KÐ¬ƒäzZázZu]ÐÃð�Ût
77,@*ZkaZ7%äÐ{g`™ŠbecZzgtIecāz‰Ü»M¸i--
K6,ƒZåXóó

ZknÅ’k,,…(,~”]ÐŒÛzyz«ÆZy¬>VÅŠZ›gZ:
!!*i-VÅc*ŠŠÑC÷�tc™D¸āÎðÅâu6,Ä�Ûºg³™Mh
÷XZkÐ%ZŠËÅE+?™**7ìXZ¤/ËŠ?ÅŠg\o»çZkÅŠZ½
Z/#ÖÐƒ@*ìÂZy¬>VÅŠPÌZâ„Šg„‰ÎātXz{ZÛ7

¸ÉZ•ðâCÙgc*èŠZyZzgâCÙ+y¸XÆÃ~{ÆZ,÷á0+ZgZzg»ï
¸‰ŒÛzyz«Æ¤/ZX¢zg]ÜsZkZ%Å¶āZyÆ…VÃŠg„ây
1YñÂQCÙÚZK(6,Šg„ƒYC¶XXtìāMc*ãCŠ~Mìc*
7XtÓxgc*è»¬xXìZzgZkÅ%œ/~$zg~Zzgt‚g~¹g~gc*è6,
¹ic*Š{Z®g™CìX

LLZkz‰Ü&ë--Kë÷'óópZ¤/Ãðz‰Üå„7ÂëË
LLz‰Üóó»jZ!Š}„ùMh÷?z‰ÜÆ!*g}~¹Y@*ìāz{--KÐ
ÑzqƒZÂQz‰ÜÐ¬Hå?Zq-Z(z‰ÜZ#Ãðz‰Üñ�Š7å!Zk¦gÅ
„ŠâÎ¹„zZãìXiâyzkyâŠ}Æz�ŠÅq—÷XZ¤/iâyz
kyZzgâŠ{ñ�Š7Â̧QHå?ÂZ**ð?p6āMí6íHìz{âŠ}Å

pz{ÌÂZ**ð„ì®ZÂ (Force - Field) „Zq-nìXZq-LLI¤‰Üóó
ZK(',ŒÛZgìXz‰ÜÐÖgZ0*ä»Zq-„§iìZzgz{Zk§bā--
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gBbìZzgz‰Ü~Zq-ŠzgZ6Ð¦/gCì?ë²áÐY…÷āëñZŠÐ
¬g~Z,ŠzgZ6ÅeöÐ¼qÝ7™Mh!*ÇZÏ§b‰ë{à(Ã

ÃLLyZ[óóZÏzz (Infinity) šÑ**\™¼qÝ7™MhX¬ZkÑZpÐÎ
C68 ÐHìYèt§i»gÃÄ~2™Š¶zZÑìXóó

(Do Singularities Exist?) »z�Šì? uÂV zH
gziy(g{Zzgzu]Zq-„q7÷XZßàîg6,gziy(gzVÆz�ŠÃ
{g`ZiZkyŒÛZg7Šc*YYªZq-Z(xZuâx”{*g{˜Væ…Å
¸]ZkŠgic*Š{ƒāZkÅRÐgzÝÌ�ÛZg:ƒnXt¦gÌ*7ìX

äZk§sZ÷ág{Hāoƒîg6,(,Z (John Mitchel) Yyñ ZVgz,œ~~
*g{gzÝÃZK¤/Ä~gÄYìXz{EHÅæ…Æ¯òÃbÅãCŠ6,
ZkË6,àåXÃtZŸs»Zk~Ãð¿Š47åX

@*ë;åZzg"2.ç FGEziÆ7™Š{Ãbx@ZC›ëÐ¹MÐò‰
÷Zzg6āëŠN`÷ÔZ,}òZ~.K‰÷�CÙ§bÅ6,ZuZge$Å
§sáYD÷eìZy»ZCZgZŠ{t:Ìg;ƒXZk,u°3,»ìwìāKîV
Æ%œ/~"uẑ[SÆqïgziy(gzVÅñ�ŠÏ»Zky¹ÁìX

Æ‚Bï™ZkäU*"$HìāXpZmÃgziy (Anthony Peratt) ZZãcZ^
(gzVZzgÃZuiz){Ð™[HY@*ìZyÅ4zŸs#',¹ïF1Æ
fg)ƒ$Ëì@*ëZÐ¢ìā*gzVÆwÆ',Z',gziy(gzVÆz�ŠÅ
ÞŠ]»°¢oìYèZk»Z®gZyZ•ð”h+ZoÃúVÆ$43šð EEVÆ
uZr6,ì�Zã(,}÷āER,zy*g}7ƒMhpZkßg]~Ì
x@Z]îîg6,¼U*"$™äÐ‡Ü÷X

»Ñ]ÃKÆagc*èÅŠh+Z]¹ZëZziZg÷1ZkÑo6,āëZk
|ÐU·:™,āZq-4+gc*MC%:Ì|»¡Zq-Z0+Zi{„
ƒ@*ìX)bZkz‰ÜÑzqƒD÷Z#ßv%äZzgZÝq~×ÅŠï

C67 §bw•™g;ìXóó
Zk!*g}~ŠzgZñ7÷āz‰ÜÅeö~Zq-ñç¦Kñ�ŠìX

Æ_.**í÷�Zq-(6,Šzu~(ÅÚ Frame of reference ëz‰ÜÃZq-
ZƒYìZzgƒ@*ìXßy»z‰Ü̂ãc*Ec*guÆz‰ÜÐZìpZk
»tÈ7āz‰Ü{µñç¦ìX»Ñ]~czèúZïz̧q5+k,ƒD
gT÷pZ{ëZyÅeö™MhƒVc*7XâŠ}ÆaiâyzkyZzgw•
czè÷XZy»:M¸iì:Z!xX

ŒVtY'ŠpÐ{à7ƒÇāZxZkñçq6,HHì:
LL¾ëŸYg~gnp÷Âz‰Ü»Zq-M¸iåXZkM¸iÐ¬Hå?
»Ñ]�Zkz‰ÜpŠúZzg**‡.Þpqª~¶ZzgYèZkqª~Zq-Æˆ
Šzu~p~7MCZkaz‰Ü»{m¦g�ÆÀò¦gÃÀŠêìXZzwÂ

…ZkÐ‡Ãð¾n7āe-CÙ8-Æg~¦gZ]Hp~ÑD÷X
ñçqcz‰Ü»¦g7ÉÇz‰ÜìTÐe-CÙ8-ZâM‚ãÐYy7

ÆÀò¦g~H„psYV (being) rZMhXŠzu}tāz‰ÜÆ¦gÃ�
:™1Yñt…Zq-ŠxÌMÐ7áY@*YèÓx−V)ñ�ŠZ](Å
ãCŠ~ˆiâyzky÷Zzgz‰ÜÐMiZŠ�Å!*]Zâ„ZÉ:Zzg=Ð
¬g~ìÎkyÐMiZŠ�Å!*]X

neo Zzg (Timelessly Past Being) LL¬Åz‰ÜÐâzgZâèÅ�
Å¬Ð)¦g”{�z‰ÜÐâzgZ�Æ£«~ic*Š{[ Schellingian

ìÑ]÷XZkzzÐe-CÙ8-(,~ZôoÐZL»x»M¸i™@*ìÔŠgZÝt
z‰Ü„ìpZkÅâÎZ+ìāZÐz‰Ü7¹YYÔz‰Ü&+Z]pŠÇZbZ
6,Œ7ƒ@*XëZK™Æ_.ZÐ”V~„™fe÷'z‰ÜÜsZk
ßg]~kHYYìZ#tZ›ëÐ_m,ƒ'¡{àŠzgZ6Æ¦
ƒäÐH%ZŠìXt**‡.Þ¦gìŒVtZ%"pìāZkZ½q»H
ÈìXÎZwtìāMc*Š*ÃTqª~ŒV7HŠHìHz{ÃðŠzgZ6
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ÐÑzqƒZXóó
TpŠZOŠ~Ðtƒ¼7HY@*ìz{ªZyÁìXëÐÂµÅ

YCìāëD»Ñ]Æ!*g}~Z•ðãCŠ~)bÃKÅ&¢A6,Zq-îu
ÃJw™BXsÂtìāÎZÑ]!*ÇÌ:™,)YèZkz‰ÜÆ!*g}~
ÎZÑ]"p÷Z#z‰Üñ�Š7å(Zzg…t!*]šaVlZVâyhec
āz‰Ü»M¸i--KÆ‚BƒZXZk§b;å.e$M‚ãÐz{ƒ¼
�Ûn™©8ì�U*"$™**¢zg~ìXZÏ§bèI¬ÝŠúò™D÷ā»Ñ]Ã
}.ZäðHZzgZ#7YY@*ìāZÐ¾äðHÂë÷āZ,ÎZÑ]
ÃãZK̈âVÆf‚Ð!*CÙ÷@*ëZq-!*]6,ëgŸq÷Zzgz{tāZyÓxÐ
LLlkæZìÅ1óóMCìXZkÐÌ(,|™tÑiòîg6,Zk§sZ÷ág{™C
ìX

e-CÙ8-ÆÜsZLoø}~ZxZkY+$ÂzŠÑ@*ìāt**eì
ājyÐw•aZƒYñc*°xÐ¼z�Š~MYñLLðÆ¿Æ%ë

(Mathmetical Differential) °xÐ¼qÝ7™Mheìtgc*MC¸&
»ƒÐ(,ZŠÃqtŠ3ðŠêìā--  ;å C69 Ü©àq„YV:ƒXóó

ÃtªL KÆ�Šw�Ûi+ƒLÔåéÍ®ZzgCÙð1&+~Å7Åˆ
ßU*"$ƒ[ìXZy~ÐCÙZq-Šzu~Î„yZ[ (Steady State Theory)

TÅgzÐâŠ{Ü~°xÐÎ@*gz�Š~Mg;ì ¶XŠg|ÃtªL
ZKwp¹g~Ð(,|™6,ZuZg¶Xt|āZk§bÆìwÃ‚bŠZâV
ä¤ÏÐ1Zk‘:ZF~6,Zq-5#ÖMöû{ìTäZq-²áÐ
‚bÃZCDg¯g3ìX

Šâ¬„ÐZk!*]ÃB¸āLL°xÐÜs°x„qÝƒ@*ìXóóZk
|»ZÖg¢]ÆƒÐãCŠ~¸Z2~ÐZq-ª‡ây’ñÂZ**ð

ƒL»tŠúòÃðw7g‚rāZk~C_ÂZ**ðÅlZg.e$¾ ™@*ìX
ìXtZk**™â/{ÂyÅ¹ãÅ§bìāZ#!*\ÃØ`āz{âV“WzZà

÷X;åä&+Z]pŠ)ZgZŠ~îg6,Zk§i»gÅ{òÃIZi,ÒyÅ’̂k,
~ªCÙ™Šc*ìXz{t�Ûn™@*ìā--KÆz‰Ü»Ñ]ÅÑÄÑZpÐ¦¶X
%ÃðzzCñQŠÑª»Ðz¾d$§iZCDƒñHìāLLYègc*è

|~ÑpÐ„Z°ZŠ»ˆ[7™$ËóóZkaÃtZŸsZk£x6,**»g{ƒ
Y@*ìŒVZk~tZŸ†™****¦/k,ìLLZzg¢]ÆÓxYäâäZßwóó
YètÜsÃtZŸs„7ì�**»g{ƒY@*ìÉÓxÅÓx‚bÌ
**»g{ƒYCìXZ(7ìāët7Y…āZkÐ¬HƒZåÉtāë
Yy„7MhX

t»-$ÆZkÃbÅ§szZ3ìTÅgzÐëLLÚ!*¯Z]óóÃ7
YyMhXâè~tè<ØZzg‰ìw6,„…}‘xZzg»-$¸X»»xt
åāZK̈ãZŠgZuÅuzŠHgÅYNX‚bÃZq-ºmuJ-YäÅZYi]
¶ÔZkÐMÐ7Zzgz{£xTÐMÐZK̈ãf;-$ÃYäÅMiZŠ~7¶
z;VÐâẐÅŒ43›é EG]Ôè<ØZzg)Ò»M¸iƒ@*å@*ë‚bÅ7g~@*gõ
ZkZ%Ð„g]ìā¾§bZq-ÆˆŠzu~g»zÃ̂ŠzgHŠHX

z{Ú&Zq-±Æa**‡.ÞZŠgZu�ÛnHŠHŠzu~±Æa?
Â[ÅwZ(g™̂XÓxF,‚bÅãCŠZk¦g6,‡ììā»Ñ]ÃY**Y
YìXZ[«!*g‚bŠZyD6,u,Hg™gì÷�āZq-)©à!*]ì
ZzgÃ~¢]ZzgD»Ñ]Æ!*g}~ñ�Š{Z\‹ußg�wÅZkÐ?Ï
ƒCìX

qgz!*Ñ’k,ÆāZ]6,̈gÙX)Z³(aè‚bÆ̧Z2øwÃt
ZŸs)TÆ!*g}~�ÛnHŠHāz{ZkÓxÃbÅãCŠì)--K(6,
**»g{ƒYD÷ZkatY'**eìāZkÐ¬Z¤/¼z̧q5+k,ƒZìÂz{H
ì)[(Z¤/--KÐ¬¼z̧´ƒñÂ̧ÌZy»ˆ~ƒäzZá
zZu]ÐÃðm7X)`(ëZkÆ!*g}~¼7YyMh:X)Š(…
.e$œªÐLLZÐ%äÐ{g`™ŠbecZzgtIecāz‰Ü--K
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ñ�Š7¶'6āëˆ~ŠBÐāZ¤/ÃZ#-+ö
EH

ZW,Z]ÃæÃg3 zu] Ãð
YñÂţT$ƒ$ËìXóóZkÓx§i»gÅâÎÆðñ`6,«ƒä»o]

7ìXYV?H zu] ;åÅ!!*i~ìXZ[z{Hìā--K~Ãð
psƒŠHì?¬Ðic*Š{ÃðÇÞŠ]7ìXt@̀znÓxÆÓxgc*MC
Šh+Z]ÅŠ*~zZµƒD÷X

Æ¦g»»Ñ]Æºm”V zu] ;å»gziy(gzV»ÃtŠgZÝ
6,Z:tìXtZ•ð)©àZzg6,ZuZgÁÜÐ_m,ìXqgzfsZ½kÃ³
T~Zq-ÜâgŠÆgziy(g}~¤/äÆ)©à©ÃÒyHŠHì:

YÆŠgxyàgziZzg~äHZkÐU*"$ƒ@*å 1970 YZzg 1965 LL�»x
āÃtZŸsÅgzÐZq-gziy(g}ÆZ0+gZq-ÑpÐ„ÑÄZzg

Åqïzu]Åñ�ŠÏD¶XtŠg}ZÏ§bì‰z‰ÜÆ iâyXkyn
M¸i6,--KX�ÛtÜsZÚìāZkßg]~âxƒäzZá*g}Æ
¸Z2ZzgwÆ!*g}~7Íð™äÅøg~&¢A**»g{ƒYñÏ@*ë
Z,÷á@6,Zk»ZW,7ƒÇ�gziy(g}Ð!*CÙƒYèzu]ÐÃðWc*gzÝ
ZkJ-7V0*ñÏXZkZë|ä"2.ç FGEziÃ»ÑC7Íðā¦’7

™ä6,Z‚c*&¼Zk§bÒyHYYìāLL}.ZËzu]Å²c*ãÐÐ]
™@*ìXóóŠzu}/V~æÅzzÐaZ”{zu'ÜsZ+»V6,ƒC
÷6āgziy(g}˜Vz{v!*:Z0+Zi~zZ§Z¬Æfg)!*CÙÆÂg}
Ðôpg{$ËƒVX¹ic*Š{¡Æ‚BZÐ$zg7ÍðÅ¦’ë÷Ô
tZyx@{™äzZßVÃ�gziy(g}Æ!*CÙƒD÷Zk7ÍðÆ{8Å
qªÐôpg‚rì�zu]6,zZµƒCìptZy$+ëÜâgŠzVÆa

C70 ¼7™Y�gziy(g}ÆZ0+g¤/YD÷Xóó
ZkÐH™~MYì?;åZzg"2.ç FGEziä¡ZÏ6,¤®)7ÅāÀ
»Ñ]Æaz‰Ü»M¸iZzgZ�x�ÛZëHÉZrVä»Ñ]~"ÑgZ,{
ÌŠgc*Ä™eZá˜Vz‰Ü»ƒ[ì!Z¤/pgziy(gzVÆz�ŠÆ!*g}

ìÂZk±Åä**gZn!*\Ã−Š¶Æa¹āLLz{¡Zq-_o‚^ìXóóâŠ{
Z’Z„ c*ÂZ**ð»HF,+fg{Ì:ÂðHYYìZzg:„+®ZÃtªL

ÐZK',!*Š~»‚âyaƒñåX
ãCŠ~îg6,"2.ç FGEzi»zu]Ð0Ãb»»Ñ]ÅZ’ZÐÃðm7
åXZk~¡t7Íð¶āZKæ…Æ�âxƒäzZÑ*g{Zq-Z,

Y~"2.ç FGEziä 1970 ê~{ƒYñÇTÅR!*ÆHyi™#ƒYñÏ@*ë
;åÐï™Zq-œā£!–T~ŠúòHŠHåā--K&+Z]pŠZ+„

¶XÆªLLÃtZŸsŠg„ƒZzg»Ñ]~ZÏŠgâŠ{ñ�ŠƒA… zu]
ÃM@*ìXóó

LLøg}»xÅ¹ic*Š{#¿ƒðbz~îg6,gz±VÅ§sÐTÅ
zzZy»‚³ƒe$»âgËo{åZzgbz~îg6,ZyßÍVÅ§sÐ�tCk

»‚gZ¦g„‡.ÞZ‹ZnìZzgMí6íÅ¹g~Å zuÂV ™D¸ā
pzgCÃn{™@*ì@*ëÃðÌgc*èÆËXÐc7™YX®ZMy»g
øg}»xÃÀòîgÐJw™1ŠHZzgM`À½ãCÙÃðt�Ûn™@*ìā»Ñ]»

ÐƒZåXóó zu] M¸i--K
¬xZŸsZq-¹¤!gZziZgU*"$ƒZì1CÙÃbÅZKuzŠƒC÷

ZzgŒV…tU*"$MìāZÐZkÅuzŠJ-Š‡Šc*ŠHìXtI**eìā
Zq-zWZzgYìÃbÃZkÅ(he~H²āÑÇ1tzZãìāZk»t

ºmZ:t…Zq-Z0+S‹~áMc*ìX˜VJ-»Ñ]~ñ�ŠâŠ}Å
ÀlZg»ÎZwìz{L¥x7ƒÏYèZkÅÃðu7ìXz{ZKgc*èÅ
)zZ]~Zk§bÈ÷ā|ÃÈw‰÷Xn)zZ]ä|Å(
áàìX

¹ÐßÍVÃZkãCŠ6,‡b™äÆˆāLLgc*èÆXÐc7Å
Y$Ëóó;åäZCf‚ps™1:LL÷áh+t5&¥xƒāZCf‚psƒä
ÆẐ[z{Šzu}âCÙ+¢]Ã‡b™äÅÃÒ™g;ƒā»Ñ]ÆM¸i6,
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Z(Š3ðŠêìā…ÁZiÁZyzZu]ÃKÅÃÒÅZy!*ÇF,u™
Š´ec�zZ§Z¬Æ0*gƒgì÷Yè;åÆ–wtLLv!*:Z0+Zi~
7æ{ìXóót�,œ~~»-$ÅLLÚ!*¯Z]óó»ë?ìZzgÚ!*¯Z]Å
§bZk»™~M**Ì¼ic*Š{e74XøgZ‚oiâyzkyÆ{C
ß5:Zzgñç¦Ã̀Ðì&gc*MC%ä~eJw1ŠHìZzgtÐ
ÇÚìw™1ŠHìX

iâyzkyâŠ}ÆƒÐãCŠ~pZm÷XZ¤/ic*Š{¡Æ‚BÒy
HYñÂtâŠ}Æz�ŠÅq—÷X»-$ä¬„Zk§sZ÷ág{Hìā
Z¤/ëâŠ}ÆÓxJpZmÃZµ™Š,Âøg}0*kiâyzky!*¹“÷Xt
Šg|Zq-{àpàŠh+ìXiâyzkyÆâŠ}ÐZµz�ŠgppÅ!*]
Z,„‰ëÂLc***gāz){ÅOñV3ä6,¦/Zg{™,Xâg¾6,tš�Zi
Z²ZxÎc*ŠHìāZkÆ4,Šq-@*gõ%ŠziyÅÅg~ÃÒÆ%çÙ̧ÂVÆ

Ë~ÀgìÔŠg|âg¾ä!*ÇzZãîg6,ÒyHìā@*gõ¼7™
$ËZzgtā%ŠziyZK@*gõpŠ¯D÷Z¤/pz{Z(ZKpŠUg~Ð7™DX

;åÔ"2.ç FGEziZzgŠvF|Z]ÐZÏâÎÅtÆêx÷�ßîg6,
âg¾Ð™[Å¶̂X@*gõÅZq-{àpàŠh+ÅOñ&,ŒˆZq-
i0+ÏZzgZK%è«ÅˆXøg}‚tZq-Zâ„{àpàŠh+z‰ÜÅ̂~
Ìñ�ŠìTÅMiZŠwìXz{aZƒ@*ZzgzÃ]0*@*ìZzgCÙ§bÆ™A$
Š3@*ìZzgZLŠz„iâVÐï™�āâxƒ@*ìóË»ÑCÑZ!Å§bn
3@*ìZzgMy»g"'ÜâgŠzVÃgziy(gzVÆfg)3Y@*ìX

ZknÅq‚b:~¹Zh@ì1»Ñ]ÃKÆzgÆîg6,
ic*Š{»gMæ7ìX™sªCÙìāÇÇZ:¬]qÝ™**¹ic*Š{i
)]7™@*ìX}ER,zy*gzVÆ!*g}~XZq-|x~øg~qª
»Ñ]Æe~z+„ìÜZ’ZðZK̈yÅ¡~bCÙÆe~¶X
oƒ¥â]:ƒDƒñëÂZzg7æ{ZâÆ!*g}~[zŸ¬»ˆl

~ÞŠ]å7ìpZ(Š3ðŠêìāZk§b»1Z,âx”{*gzV
Åßg]~z�Šg‚rì˜VâŠ}Zzgæ…»i',Š„Z½qñ�Šìpt

ÅRJ-V zu] Z%¹‡u4ìāæ…ÅzzÐƒäzZÑtZ%ZxL
YñZzgZkÐ}ÁZkyZk!*]»ìāz{Zkqª~åÆagìX
Z,£x6,îÐI„âŠ}ZzgÂZ**ð»Z(fí{Š}ÆÐZhYñÇX

Óx»Ñ]Zk!*]»o]ìāp~»¿CÙR6,**‡.ÞZ!xìX»Ñ]
Æ(,}(,}ê÷áh+’gìƒV²Šzu}ƒgì÷XªCÙ~ÂZiyÆ

�5 Super Nova aE²ái',Š„Š}ÆÆ‚B»ƒYD÷‰
KîVÆa{xâw�ÛZë™D÷Zzgt¿CÙz‰ÜYg~z‚g~gLìXâŠ{:
Âðƒg;ìZzg:„¸T$ÉÎ@*g"ìÆ‚BZq-qªÐŠzu~qª
~psƒ@*gLì®ZLLz‰ÜÆ{8óó»ÃðÎZw„aZ7ƒ@*X:„gziy
(g}ÆZ0+gZzg:ZkÆ!*CÙZzg:}ZzgX

(An Empty Abstraction) Zq-{àŠh+
t‚gZ6,ZuZg¦g„z‰ÜÅñç¦Â±Ðâpfì�ZÐZq-x@{™ä

zZáÐ0™Šîì1z‰ÜZq-czè1ì�ËÌx@{™äzZáÐ
MiZŠìX$+ëÜâgŠÃ”gs™ZäÅ‚³jZáÐÃð¢zg]7Ét
Zq-ºm‘:̀ÃÅaZzZgì&LLÃtZŸsóóÆ6,_ÒÛHŠH
ìXfgZ̈g�ÛâNXz‰ÜÃÇƒäÆaZq-x@{™äzZáÅ¢zg]ì
�ZkÅZLÃ̀ÐÂ±™nX�ÛnHŠHìāZ¤/Ãð÷á@ñ�Š7ìÂz‰Ü
Ì7ì!Zq-Ðz¾d$Š?Æfg)Zk÷á@Ãgziy(g}Æ$ZW,

Æfg)Z[Zk»�ÃðÌ "Weak Cosmic Censor ship" ÐôpHŠHìÔZq-
Èƒ@*ëgziy(g}ÔzZ§Z¬ÆZ0+gÃðz‰Ü7ìX!*CÙz‰Ü»z�Šì1

zZ§  ¼ÃA6,z‰Ü»z�Š7ìXŠzâVqpVÆŠgxyÅu6,Zq-6,ZuZg
ìTÅâÎŠ®~7æ{ìX Z¬
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ÇāËÅi0+ÏLÌôp:ƒÏÔƒYìāÃðM\ÅaZöÐ¬Æiâä
C71 ~Y™M\ÆzZ−c*zZ−{ÃO™Š}Xóó

z‰Ü~‚̂b6Æ,]Ðmg‚rì˜VtZq-"¢ģô»
fg=ìpë¢ÐÈMh÷āËÃÌZkzzÐZKYyÃç}~Ck

7™**ecāÃðz‰Ü»)�ÛZyÅŠZŠ~ÃO:™Š}XÎZw™D„tZˆkƒ
Y@*ìāt¾ŠgZÉ:!*]ìXz‰ÜÜsZq-‚~™̂@*ìXâèÐ

wÅ§sZzgZkÃZtc*7YYXøgZÜâgŠŠz„gziy(g}Åµ~
eìZzg�¼ÌŠAZÐz‰ÜZtƒZc*LL‚ÁóóÃ7MñÇX)ÎZñZkÆā
aèz{æ…Æ!*)̄¯gU„•}•}ƒYñÇZkaZkÆaz‰Ü
Šzu~¹ÏqzVÅ§b»ƒYñÇX(

ë‚bÃ‚b6Æ‚B£ç™äÆgsyÆ!*g}~¬„û{
™`÷Xt!*]Ì‡.Þ̈gìā&+Z]pŠ‚b6~Ì4èIÔ6,ZuZg
Zzgìw6,„ÁÜXƒñ÷X²ā¦/gZZxäZk§sZ÷ág{Håā�
‚bŠZy,6,**uÈVmJD÷z{¬xîg6,CÙ§bÅ6,ZuZge$»Dgƒ
YD÷XZkäZkñçq6,Zq-*y–åT»**xLL¡~‚bZzggzbÅ
Š*óóåXqgzfs’k,ZÏÐà̂ì:

LLt„„ZÖ~¸̈ZW,g‚rìXZk»!*zZ�ÛZ1"5½è EGE&¹uZ;ŠH
Ã (Inductive) ì¬„t¬™Šg�Ûâ[ìāZkÆ6Š!*CÔZ`Zð§j

ZEw™ÆDi0+ÏÔZiuâ�Zã'ËuJ-ŸZzg}.z{w~p~ÔZq-ŸÅ
Šzu}Ÿ~ÃÔf~gzjVÅ5ZlxÔƒZ6,Šg]ZzgîÃyaZ™äÅ&¢A
aZÅYñXZÐŠìāZ+î]F,u™Š~ˆ÷ZzgZK¡~‚b~z{
Î**¯äZzgŠv7{Y]ÆaD°�ÛZë™@*ìXEHäÌZÏ§bZL

ÆZAâ]Å=ô™äÅÃÒÅX®ZZk~ (St. John) (,J9~ÂYy
ª]ÅÃð!*]7Z¤/qD‚ßV~Zôm,~ŠšMI~Z%MÐŠgMæ”{

C72 gzq+M»"'Dgk�ÃMg„ìXóó

™D÷XëZLz‚b6,Z®g™ä6,6g÷'øgZf‚ZzgøgZ¦gXq,
Z#™~7M'Â6,ZuZg@÷XKÆatÑiòìāGz2‡ìK
YNXZy~Ð¼ßU*"$ƒVÐXt&+Z]pŠÃðX7ìX‚bÅ
@*gõZ+VßVÐ½~7,~ìāZq-ßGz2Æú^™ZëŠgc*©
qÝƒIX

@*ëZkZ%Å¢Š;ðÆe~ÃÒ™**øgZ�ÛnìāGzçV»Zq-
oƒ[™ŠZgƒXŒV�»_·K%Ãðeg{7XH»Ñ]»ucK
Æa6,ZãŠ-âÑð¹EVZzgè<ØÅ§szZ3¢zg~ì?HŠ\Ïg~ƒð
ìw6,4~Šz!*g{gzbY„¢zg~ì�|~ZzwZ™̄Æ‚BÂƒð
ì?H(<4/õ FXG

JÃŠz!*g{ZXŠ™**¢zg~ì?gc*èÆZÆ‚Bc7ƒ$ËXóó
÷áh+7pß‘:…VÆ‚Bc™**GeìZzgz‰ÜÅZ+ìw
6,*:Â±Æ‚BÌ�…Šg`fs}òÅ§sáYCì:

LLÃtZŸsÅ)zZÂVÆ‰iZ,÷XÅgzÐøg}ÜâgŠ
Ð”ZîÐÈeìZzg zu] ÃŠ9eìÔZkÆa zu] Æa²c*V
~¤/™»Ñ]ÆËZzgê "Wormhole" ZkÅOñz{Zq-LLQ}ÆÎgZcóó

~YYìXtiâyzky~^Æai',Š„Zk**]7™$Ëì1$+¬
Ð4-VìātiZkŠg)L÷ā©àÏg»z^‰ÜâgŠÅñ�ŠÏ

Š3ð:Š}Z#J-z{ zu] Z7Zk§bps™$ËìāÜâgŠÃZkz‰ÜJ-
åZkÆw~ñ�Š zu] ZkÐ”Z™»:ƒYñXŠzu}/V~

gìÏZzgZkÆâè~L7X
c*Âå zu' ÅgzÐZq-|IZ:i~ Censor ship hypothesis

(c*åîg6, zu' îg6,w~ƒVÏ)æ…Æ!*)̄âxƒ™“WzZà
Censor ship âè~)--KÅ§b(XZkZ%Å¸~ZyÅY**ecā

ÆŒÛd$âè~Ì̂÷áh+ zu] ÅÃðn‡ìgìÏYè²c*V Hypothesis

eƒXZ¤/p‚b6™zZßVÆat¹Zh!*]ì1Zk»Ètƒ
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ŸóóÆ§Š»HëZâ„¢~ç¤™äÅ7ic~ƒVÐÎ¢~
e-CÙ8-™r#ZÐøg}aÑg™ä»»x™BÂZÐQøg}0*kM**
ecXt!*ÇD!*]ìāz{˜VÐÌÑg™**Ñzq™}ÇZLúZq-

ghYñÇZzgZkÆ‚B„z{»xÌ�ZÐ7gZ (Infinite Series) ÑZpÐ¦Ÿ
ZzgÑpÐ„ÐzZ: 1+2+3+4 ™**ìXZÐpŠZCÑZpÐ¦ŸZt™äŠ,'

Zq-Å§sÑg™äŠ,ÔGZ(™äÅÃÒz„¿™}Ç&XÅâÎ
Å‡Ãð™1ú:ƒXZkÐÌ(,|™Z#e-CÙ8-Šúò™@*ìā¦/g}ƒñ
z‰Ü»ÑpÐ„ŸÑgHY[ìÂz{tÈg;ìāz‰Ü»ÃðM¸iìXŠzu~
ßg]~z{Ñg™**Ñzq„:™YX®ZZq-!*gQz{c~Zq-Z+q¢{/õ

GE
GÆ

îg6,Û™g;ì�ZÐU*"$™**ìXZq-Ñg”{ÑpÐ„e»¦gŠzu}/V
(Duhringian Law of ~Š*»Zq©™äzZÑ³™Š{°Š»e-CÙ3‡ây

Zq-Z(§Šì�ZLZ0+gÌ§Šg‚rìZzgŠg|Zq- Determinate number)

‰wZzgZÉ:§Šg‚rìX
Ð ÑZpÐÎ tzZãìāZq-Z+ÑZpÐÎT»Z!xÂƒ1M¸i:ƒZk

Z7÷T»M¸iÂƒ1Z�x:ƒXðhZ‚].1C¨gz„e-CÙ8-ÃCŠêā
M¸izZ�xZq-Šzu}ÐAƒñ÷ÔÚÑàZzgÚ†!Å§bZzgZ¤/
Z�xÃe{™Šc*YñÂM¸i„Z�x0Y@*ì'z{uZ�e~ñ�Šƒ@*ì

XÑpÐ„eÆgc*MCZEwÆ%tÓxŠðāŠ„e:ƒ$Ë Vice Versa Zzg
¶Yègc*è~)¥ÔÑpÐ„J-g‚ðÆa¥ZzgözŠÑZ_ÐZ’Z™**
¢zg~ìÔÓxgc*MCeeìz{tƒVc*µÔZ7Ñi˜Zq-ÐÑzqƒ**
ƒ@*ìzg:z{̂[Â[ÆaZEw7ƒMhpgc*èŠZâVÅx¢zg]

C74 ~ZzgZkÆÇŠ*ÆaÑiò‡âyƒä~ẐÅ.lç
I:ìXóó

Z]43©è
HGEE;ågziy(gzV6,»xÆe~ZyZŸ¢4-ö

E
GGZ0+ZizVÃZÚîw

Š}Šc*ŠHìāz{…‚b6ÅŠ*~áYD÷XZk1Š{ÎZwÐ
»¦g (Baby Universe) vÆaā--KÐ¬HƒZÔZ++Bºé EF:»ÑÂV

Zk~Ãðµ7āZ]43©è
HGEE;åZzg"2.ç FGEzi¹Zd‚bŠZyZzggc*èŠZy

÷XXtìāM\ß¢{/õ
GE

GÐM¸i™D÷ÂGß}òZ~.™,ÐXt
!*]!*ÇzZãìā;åZke~"ìCk™@*ìāZkÅ¹g~Ð

Y~ZkäD»Ñ] 1981 èIâÎÆ}òZ~.KYNÐXz{qìā
Æ!*g}~z¨Á~Zq-»Ð÷~Ñ•ÅT»ÈznÅ´laÆ

äHåÔz{û{™@*ì: Jesuits â+zZá
LLÅ´laäÂÆe~i',Š„tÅZ#ZkäZq-‚³
ÎZwÆ!*g}~‡ây¯äÅÃÒÅZzgZ´yHāÎg`i}Æ¤/Š6Î@*
ìXZ[œ-VˆZkäâCÙ+ÅZq-(,~®ZŠÃæúHìāz{ZÐD»Ñ]
Æ!*g}~tg{Š,X»Ð÷ÆZ!x6,qzÎÃ7\Æ—gq¢~»Ñs
õŠHXZkä…Cc*ā--KÆˆ»Ñ]ÆZg»Æ!*g}~_·
™ä~Ãðw`71…&+Z]pŠ--KÆ!*g}~ï7™**ec
Yèz{ð»œì®Zz{}.Zð»xìX=pÙƒðā~ä»Ð÷~�W
Å¶ZÐZk!*g}~D7å'tZkyāiâyzkyözŠ÷1ZyÅÃð
uu7T»ÈìāZk»ÃðM¸i7ZzgÃðœð7X÷ZÂÅë
~zŠZg“W»ÃðZgZŠ{7åTÆ‚B~¹ŒÛ"$Ck™@*ƒVÔbz~

C73 îg6,Zkaā~Z·tÐZkÅñ]ÐÐ&Î‚wˆaZƒZƒV!óó
t!*ÇzZãìā;åZLZzgð6,2VÆŠgxy×»pZ;Vìpt
ÃÒic*Š{»x[7ìptYðeìā»Ñ]özŠƒZzgZkÅuu,:
ƒV?gc*è~Z°ZŠ»Zq-Z(ÑZpÐ¦Ÿeì�Zq-ÐÑzqƒ@*ƒpi
îg6,ÑZpÐÎ»¦gZq-Ðc*ËÌZzg°ŠÐÑzq7ƒYXÑZpÐÎgc*è
»¦g7ZÐÑg7HYYXt”†ÑZpÐÎz{ì&¬LLyZ[

HìXZxe-CÙ8-Æ‚BZLoø}~Zk (Bad Infinity) ÑZpÐÎóó
ÎZwÐc™@*ì:

LLÑg”{ÑZpÐ¦°Š~ (the counted infinite numerical series) LLp
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( 19:26) LLZK̈yÆat**eìp}.ZÆaƒ¼eìóó!*ª$4-Ÿ3ð GGG
(Lucretius) )C™"54ø GHG(   X LL°xÐ¼Ìð7HYYóó

ZkÂ[ÅŠÐfgZI--KÆ!*g}~@*i{F,+*yøg}
gZ',^$4-Ÿ3ð GGGi YÆÑg}~÷áùƒZ 1995 ‚tMc*�E‚×Ææ�Ûzg~

~ëqgzfs’k,7,_ "Nothing like a Vacuam" Æ*yÜ6¼7
÷:

LLtvg}¤/Šz7CÙ‚ñ�ŠìQÌ?ZÐCk7™MhXtCÙÚ»
u*ìQÌ¼7ìXóó

Ð Vacuus tª]Z0qHì?Zq-LL�sXóó�sHì?tÑHÂ
âpfìT»ÈìLL{àXóó¸]~ZkÆp÷LL{à(c*ÓxâŠ}Zzg
ñZŠÐ¬g~ÃðÌ(˜VÃð‡*:ƒc*z{½~ƒð:ƒ!*Ç™sXóóZ[
J-ßg�wt¶pZ[Z(7ìX$4-Ÿ3ð GGGiÆZÖp~"eg~ÜLLë)
¢]ÆZëF,+ñç¬]~ÐZq-0̂ìXóó

Force Fields LLtYŠzðZW,Z]Åª]**uŠ*U*"$ƒg„ìÔ̧]Æô
�Ø7¹VÐªCÙƒYD÷Ôz�ŠZzg°xz�ŠÆqïfgZ]ZzgÂZ**ðÐ
½7gZg¬lX»„CÙÃðu*7Xóó

;,̂ÎvZzgMí6í)"eg{Mí6í!(ÆÜ…tLLª]Z0
fgZ]Ú°xÐªCÙ Virtual ZŠgZuƒZìāøg}egzV§sik,,�CÙ~

z~Šz!*g{¸T$ƒYD÷XLL{à(óó 10-23 ƒgì÷ZzgQZq-²Æ
|~!*Ç{à7ìÉw•»Zq-Vāâg@*«gìTäÓx
»Ñ]»Zq©HƒZìXóótŠg„ÌìZzgßÌXtŠg„ìāâŠ{ZzgÂZ**ð
Óx»Ñ]~Xƒñ÷ZzgtāLL{à(óóŠgZÝ{à7ìÉfgZ]Ô@*•g~

Ð½~7,~ìXtsìāfgZ]xpsƒgì÷Zzgt Force - Fields Zzg
fgZ]¹Y@* "Virtual" ÌāZy~Ð¼Åi0+ÏZÏŠg¾ìāZ7½ã

ìXtìÑ]‡ª]**u7÷ZzgZyÆ!*g}~FŠ;ÇVÐ¥xì

Æfg)M: "Worm Hole" 7HŠH�CÙz‰Üz�Š~MCgS÷Zzg**x.Š
~Bƒð÷X6ā°3,Zk»èZtZhZDƒñHì:LLtZknÅ!*]ìT

C75 Ð»ÑC{0+Zãµ/È~Å¢zg]»Zˆkƒ@*ìXóó
t!*]¹ª]Z0ìā¤{‚bŠZyÌZ,$+¦̂gZ]6,»yŠO
Mh÷X

LLözŠ»Ñ]TÅuu,:ƒVóóZq-ZzgZ+gc*MCŠh+ì�Zq-
ÑözŠZzgZ$+~xp5+k,»Ñ]Å|ÐÃð_“7gBbXZ¤/Zq-!*gë

ZzgŠvqzVÆa Super stringÔ ÔzuÂV Worm holes ZkÃ̀ÃZCBÂQ
6,ZuZge$6,FFZ0+ZizVÅ¢zg]!*¹7gSXZq-ÑpÐ„»Ñ]»ëÐt»Ÿ
7ƒYāZkÆM¸izZ�xÃÅYYñÔ…Üsp~Ôw•ZzgZg»Æ:»
ƒäzZá¿Ã„ˆl™**ìXZk].1C¦g~¼AzŠzicÔg×yz-y
Zzgðz÷ÅRö7X;åÆ!*g}~t7¹YY�āLL}.ZÆf‚Ã
Y+óóÅÃÒ™@*ìX

Zk©6,g‡IpÙÐ;BX÷Zzg‚b~ñ�ŠDŠ#ÃZL
göâv £œÆaZEw™D÷X(,}(,}»gz!*g~ZŠZgzV»&b»g

qì:
LLøgZìwìāZk!*]»¹ic*Š{ZkyìāZ¤/ëZq-¹ic*Š{”h+
çÙ)]ÆŠzg~Ð¦/g,ÂŠ*Æ9çÑzV~Yg~èI’¹
¹̧]qÝ™,ÏXè<ØÃ¾e$qÝƒÏYè‚b»ñ�Š{ŠJgZ|
ÆèI¦gÃvy7à@*X|tìāœ-V~«!*gtzZ.ZÐ–gZ

C76 ŠêìXóó

(Thoughts in a Vacuum) Ü~ìÑ]
LLMyYV‰Zz‡]~ä**ºÐIb**eqzV6,¢HìóóX

)Cõ»gzw(
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Âtic*Š{oƒƒ@*āeg)zZã/VÅOñŠzzZãZÖpZEw™aYDX
Y…1wƒñZkn»ãZ0+ZiZ(g™**ZzƒðÎaÃÖäÆa¬xîg
6,ZEwƒ@*ìSîZk%~X¦S§b!*]YV:ÅYñ?}Z(Â7
āZk~ñZŠÆLLÇ°xz�Šóó»¿Š4ƒX

*y»‚gZizgÒytŠ3ä6,ìāÜ°xÐÂZ**ðÅÑözŠlZgqÝ
™@*ìXZke~zZuLLo]óóÃtZŸsÆ!*g}~Zq-ŠzjZá÷�
!*‡°ÏÐð%èÆGz2ÃN*`ÆaÅ4VÆîg6,ZEwƒ@*ìXóó

»»ŸìāÜÆpZmÓx÷á@+ÆaZq-‰ªCÙƒVpZ{Zy {mZŸs
Ågëg¼ÌYV:ƒXZkÆŠg„ƒäÆa¢zg~ìāÜÆLL«góó»
Š!*îZkÅÂZ**ðÅÑÄÃ‡gŠ™Š}XtÑo»°"¢gÃMCì1ZkÆ¼
ª]**u}òªCÙƒD÷XVwÆîg6,Zk»ÈtìāZq-{mÜÆ
êÅÂZ**ðZKÑÄÃZq-„R6,gBbìeìz{Ḩ„YV:’YñXt
¹Ð!*]ìXZk»£¨Zq-¬x’ÆgzbÐ™,TÅÂZ**ðÅ
ÑÄZkÆw~ZŸ±Æ‚BÁƒCìXZ(4ìāÜÂZ**ðÆZq-

xfí}ÐÂZ**ðqÝ™YìXóó
«!*]ÂtìāŠz¿I�¡Zq-�ÛèLL»ÑCâùóóåZ[Zq-LLÇóó

ÜÆLL«góó~psƒ[ìZ¤/ptËÃØ7āÓxLL0*ãóó¹VÐM@*
ìXìŠØāt¹ÐÏ!*]ìpíYäŠØXMØëÌ'Å
§b�¼U*"$™**ìZÐ�ÛnKfe÷Zzg°xÆZq-zW«gÆz�ŠÃJw
Kfe÷XZ[ƒ@*-Vìāt°x¡LL¼óó7ìÉLL¹¼óóìXÍc*YŠz
Æfg)tÂZ**ðÆZq-LLxfí}óóÐ½ŠHìXt-**ãZzgM],lŠ-âÑ
ÆZkYŠzð−Å§bì�L{à7ƒ@*åeìZk~ÐHÌ0*ã
YV:\YñXtZk−»»ÑC�ŠwìXz{−Š-@*îV»jåXZ[›
$4-Ÿ3ð GGGiÅpZéìāz{…ÃðZ+qj~Š,TÆ£«~z{”V»
öŠ3ðŠ}X

pt!*Çßìāz{LL°xÐz�Šóó~MYD÷XëZkß¦gÐ¬„
û`÷Zzg�¼ëÈ`÷ZÐŠCÙZ**¢zg~7ìX

Z,ßv�¢]~ìw6,4Ã”gs™ZäÆpZ;V÷Xƒñ
gkgeÅ§b�!*g!*gZq-„!*]ŠCÙZ@*ìÔÎ@*gtìwZÑígT÷ā°xÐ
¼qÝHYYìXt¦g¢]ÆÓxYäâäZßßVÐ„Šìøw
ÃZ#-+ö
EH

¢]ÆQÌŒV…Zq-**‡.Þ¢ìw»‚oìTÅgzÐ
ÂZ**ð½~sV~°xÐqÝÅY$Ëì!tÚw•ÃŠgc*Ä™äÅ
Ã@VÅâ#ìX»èZtâè~Oîg6,ZhZc*Y@*åX

].h+¢]ÅZ’ZZpÆ¦gÃPäÐƒCìÔtZq-**Šh+{MÃ¹za
åTÆ!*g}~ìwHY@*åāgzÝÅØ,Zk~Ð™̂C÷XMí
6íÅ{mÃtZŸsäU*"$HāgzÝÜ~™̂$ËìZzgZkÃË{m
zgÅ¢zg]7X**‡.Þ¢îg6,Mí6í»jZ!Š¶Æˆ)6āM`À
¢zg~ì!*ÇZÏ§b‰laghDz‰Ü™Zk»¶Ky¯**ZzgZÚ„!*p(
›$4-Ÿ3ð GGGiZpÆ¦gÃ¢]~zZ:Û™ÑD÷:

LLZk»Èt7āZq-»ÑCâùz�Š7gÄYÉZk»tÈ¢zg
ìāZ,âùÆa¢zg~ìā{mZŸsÐ_“g‚rƒXÜÇ°xÅ

ƒä6,6g7X Quantum Fluctuations £Šk,~Z@*gmJî Zz‰qªÆ¤/Š¡
t»Ñ]~Zq-xÔ)#ÂZ**ð»u*ƒYìXóó

ZkÐëÇÇîg6,HÈZ~.™Mh÷?Z[J-…¢]~5
ª]Z0F,¹ZzgfgZ]ÅYŠzô~Æ!*g}~Cc*ŠHìZzg¢ŠÑc*ŠHìāÜ
ZâÂZ**ðÅqïìāøg~Óx¢zgc*]7g~™$ËìpZk*yÐqÝ
”{Ç¥â]…Ãð5!*]7C'XZk~Šú}ÂEah}÷1›ë
Å§sÐ;BfgZßìX÷áh+'Åt+M¶āZk¶ÃZÖgÆZ·xÐ
7gZHYñXZk!*g}~ÃðÌZ0+Zi{ÎYìāLLx)#ÂZ**ðÆ
ùóóÐH%ZŠìZzgLLÇ°xÅZz‰qªóóHì?Z¤/ZkÐ%ZŠÇÜì
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³âŠ}ÅðÅßg]~ƒZ&Z[ë--Kë÷Xóó
ÆÃtZ�ÛZoÅ Ât!*]ì!ZkÓxð%èÆ{Æ»È--K

1C„™**ìXåÅ§bz{Î@*gÍw7†ÃÃugnp÷@*āZL
ÃbÆqñVÅ  Ptolemaic ZgTÆ Gz2ÃCÙ76,–gZŠc*YñXt

§bì�Zk~Î@*ggŠz$+w™DgTZ̧zgZÐë{Ðë{F,¯DgT
@̧*ā›ëÃZk~�rc*YnX6āëŠN`÷Zk¹g~6,',Zz‰ÜMŠHå
TÅzzË”{LLõ@*gq-âŠ{óóZzg}xÐ0¼)lknÅ¥/(,¶XZk
ÃbÃË–g}Å¹”]Ð¢zg]¶XZkÆqñVä¹g~ÆZq-
ãCŠ~XÅzŸs#ÆaZŠOZŠOŠ¬'Z�ÛZï--KÆaÓxF,ÂZ**ð
Mð¹VÐXLL@*gõ»ƒÐ(,ZjÍxóótZ›ÍB»IåXZ[z{eT÷

ā.ÞÃðZzgZŠZ™}ZzgZyÆf‚~M@*ì'Zq-ÜX…Zk.ÞÆLÌ
ZŠZƒä~µìZzgÇŠ*~.ÞZŠZ:™äzZßVÃ!*CÙ»ŠgzZi{Š3c*Y@*ì
eìz{×g¶ÅOñÃtZŸs„YV:7™,X

¬ä¹å:LL°xÐÔ°xÆfg)°xJ-óót!*]ÃtZ�ÛZo6,7g~§b
™ŠtMCìX°xÐÃðÚqÝ™ä»ÜsZq-„§iì'ð»¿
ZzgtÜsZq-{ÛÅŠ4Z0+Zi~Ð„eìX--KÆqòeìÎÌ
ÃÒ™BZyÆŠxZ7åZÏ‚áYNÐX¼ßvpÙpÙYN
ÐZzgŠzu}tZî`™Dƒñāz{LLgzZîóóèI7÷pZuZgI~Å
§szZ3Zk].h+ŠZ*yð»Ñiò³ìXpl¬ÐßÍVÅZq-(,~®ZŠ
Zkßg�wÐŠw',ŠZ¸ƒg„ìX¢c*$+k,Ôx@ZCR6,Zq-Z(*÷é
MñÇ�Zq-6ÃbÆZ½ä»!*)̄¶Ç@*ā--KÃbÃZ�ZxÐ
Š®HYñXt»xÎ¢ƒZÚ„4ìX

(The Origins of the Solar System) ÂxFÅZ’Z
»Ãðz�Š7XÜ (Vacuum) ÜŠg|{à7ìX¡]~»ï�s

Z¤/ÂZ**ðÜ~ŠZ4ƒCìÂGtÜÐ!*CÙË(ÐMCìXt™s
ªCÙìYèÜâŠ}ZzgÂZ**ðÐe{Ãðz�Š7gÄYXâŠ}Ð{à(»
¦gZÏŠgZÉ:ìTŠg(Æ%âŠ}»¦gXi}6,å�sÜÃðq

ÐŒÛd$F,+qÜìp|tìāÜÌ (Vacuum) ñ�Š7Xå�s
!*Ç{à7ìX‚zV¬Z&Ò©ð GE+äZk§sZ÷ág{HåāÜ~',¹gzîV
ÆYw¶ƒñ÷ZzgïFyZyñ�Š÷�öi)Æ@*gzVÐ½}
ƒñ÷XtÃtZŸsÆjZáÐâpf}ò7÷ÉZy»o]x@zV

**òÜð˜i÷áï÷MVäœ~Ô Pioneer Zzg Voyager Ð5ìZzgZy~
»uZrÎc*åX (Filaments) iiZzg-gßÆ¤/ŠZy',tgzîVZzg@*gzV

Ü~Šg|¹ÏÂZ**ðñ�ŠìpZk§bÅÂZ**ð7TÆ
!*g}~$4-Ÿ3ð GGGi!*]™g;ìXfgZÌ7XZLÜÆ«gÃ‡ì™äÐZk»
ÈtìāÂZ**ð',Z{gZ„ÜÐàYñXâŠ}Å‡Ãð¢zg]7!t

Zk™A$Š3äzZáÐÌ4ì�ZL;~ÐyÍl',Mæ™@*ìX
¾qwëƒY…÷āyÍlwËZzg(ÐM@*ìXtÂZ**ðËÌ(Ð
7MCXtÃtZŸsÆ¬zyÐZq-Ü~ÐMCì:LLMí6íÅ¬x

ZŸsÆÃbÆã~pZm~ÐZq-tìāS„æ»zZufg=
7ìX{mîg6,Š!*îÔtZzgµŠzâVæ…ÆZW,Z]ÃÀŠ}Mh÷Xóó

ZkyÐ‡g~åîg6,ª]iŠ{ƒY@*ì@*ëZ[½ãƒ¼zZãƒ
Y@*ìXZ[…Cc*ŠHìāLLÜÅt{¤Ô‚}Æ÷áh+ƒÐZë¦g
Ågzbìª»ÑCZ�ÛZoc*;îX»ÑCZ�ÛZoÆ¦g6,ic*Š{F,»xZ›ÍJ

äHX»ÑCZ�ÛZo»¦gZkGz2ÐÀ©8 (Andrei Linde) ZzgZhgZðà}
Ð½~ƒð¶ (Vacuum energy) ìāZ•ðZ’Zð»Ñ])áZiyÜðÂZ**ð

kH’ 10 50 ²~÷áh+ 10-23 TÆLLæ#³óóZW,ÅzzÐ»Ñ]Üs
(Random Flucuation) ˆXÜðÂZ**ð’gó»ƒ̂ZzgZLúpŠgzZ@*gmJî

ghˆXÅÂZ**ðwZg]~psƒ̂YèâŠ{ZzgÂZ**ð!*ëpsƒMh÷
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*gzVÆ”ZîÆË~z�Š~Mc*ìXZkÃbÆ‚BXtìāZ¤/t
!*]sƒÂ*gzVÆÂx÷áfz**Šg„z�Š~MNX*gzVÆâÎxÃ+V

)xâ@*g{(ÅÚŠk Super nova Åñ�ŠÏÆ!*)̄Z,£ŠñVÅÑb
DÙZgkHÁì�ā&+Z]pŠÃðgzi%{Å!*]7ìXZq-!*gQëtŠÙ÷āË

XÆiÆaqŠU*CÛzãu*}ê?ƒZ*g{āÑäÐëZã
)bi7™DæaZ™fe÷X

!*ÆHyz{ÃtÌgc*MCZ±gÐ)Šg„U*"$ƒZTÆ!*g}~ìw
Æ7™Š{%äÅ(áÇXŠzu~ÃlX~Å5Ó4è

HHE åāt»-$XÑök
Y1939 Ãb÷áï÷ Super nova »LL&*gzV»£ŠxóóZzgƒLÅ (Littleton)

~tÃbZkz‰ÜgŠ™Šb‰Z#tU*"$ƒZāÎg`ÐZk§bZµƒä
zZÑâŠ{ZkŠg¤/xƒÇāW™(gzV~ps7ƒnÇXz{¡Zq-g±’Å

Ãb»®Z«ŠHXm° Catastrophe - Planeteismal ^~’YñÇX®Z
Gz£Šz!*g{bwƒŠH1¬ÐZzœR6,XVwÆîg6,Z[tìwHY@*ìā
’Zzg¤/Šz½gÆ!*ŠwZkÐ}ic*Š{(,}ƒVÐæZk%ä~Cñ
‰÷XZãxZDyeä6,!*ŠwÌy»DgƒVÐZzgi',Š„Ø,aZ
™,Ð�ẐiZVe{e{ÂñVÅßg]~WYNÏXtå].1C

ä¯c*Zzgˆ~42.ç XGEE (Wiezsacker) Y~Zq-̀ðâCÙƒ]zm,ó 1949 âew
Z&Ò©ð GE+äZÐF,ZlyZl™åHX

zm,óäˆ[Îc*āZy~ÐxF,+ØzV~âŠ}ÅZkŠglZg
ñ�ŠƒÏTÐiäÆ6,Z_Og¿ÆŠzgZyKîVÅðƒnZzg'×h+
gKØ,ÀáÃXZy~ÐCÙZq-Âx;ñ×Zzg(gzVÃaZ™$Ë¶X

äÎg`ÆïFyZy»�g{m_·HXZ’Zð%Zi~Îg` 42.ç XGEEZ&Ò©ð GE+
ic*Š{!gëg~Ð¤/Šl™g;åpMy»gZLïFôÆ!*)̄Ngëg
ƒŠHXZkÐ(gzVÅ§sZq-iZzc*ðZuZqvƒŠHX»-$XÑökÆÃb
Åt5n&Z&Ò©ð GE+Zzgzm,óäF,¹Š~¶Z[ÂxFÅZ’ZÆ!*g}~ƒ

Y1904 ë÷ZzgZk»uZr "Inter stellar gas" Zq-g±’Ð½~ƒðì&
äÎc*åXKîVÆ¤/ŠzâZb~’Zzg (Hart mann) ~«Ši;ĝ}

¤/Šz½g»Zg‚iic*Š{ZzgûF,ƒY@*ìÔtLLŠ®óó~y~ƒðƒC÷�ic*Š{F,
;àgzXÆZÜV6,ŒƒCìZzgtZV*gzVÐMäzZà@*•g~Æ!*)̄

ƒD÷XtâŠ{Ì‚•Zzg"Yy7ìÉ',¹ (Ionised) Zbgzghgì
!*gÆqïik,,�CÙ~fgZ]~Jƒ@*ìZzgZâZqzZlxÅw»]ÔúZïZzg
p=V~C_ƒ@*ìXtZVÇìÇìM:~”ZDgT÷TÐZyÅ
qªÂZ**ð~psƒ$ËìXƒYìāZq-ZÐZŠ~ZVŠHg{�‚w~Üs
Zq-!*g„”ZñpaètÑ®ZŠ÷ZkatZq-Z,Î@*gZzg‡.ÞuZrZyZ`

Y~Îc*ŠH 1951 »!*)̄÷&LL;àgzX»Œóóë÷Zzg«!*gZk»uZr
åX

t½ãÓx»Óx;àgzX6,Œì1Zk~e-R,*Ì÷áïì�
;àgzXÔMxZzg45Í-ê

XGGÅZq-ic*Š{ë{nìX÷áh+Z(Z£wM\Ã**eÑ
YètÁÜÜ~¹ŠzgŠzg)}ƒñ÷ptGzZãƒ@*ìZzgªZyÁ

Ãgï (NH3) Ü~0*c*ŠH´z{Zi,Zñ* (H2 O) uJ-ë{ƒ@*ìX0*ã»‚?
ZzgZyÐÌic*Š{ë{‚Ó]0*ñ‰TÆ!*)̄Zq-5 (H2 CO) eŒ[+

äÀ1ZzgMy~tU*"$ƒ[ìāi0+ÏÆ (astro chemistry) ‚bW7z6
ãCŠ~‚Ó]W�ZŒ&+Z]pŠÜ~0*ñYD÷X

 ä¬UÂxFÅúÆ!*g}~ (1796) ZzgÑök (1755) »-$
7HXZkÆ_.Îg`Zzg(g}âŠ}Æ Nebular Hypothesis m°Gz£

Zq-x!*ŠwÆ̂k̂Z(g™YäÆ!*)̄z�Š~MñXt›ëÐŒÛd$F,
ÃM@*åZzgTz‰ÜZxäLL¡]Å].1]óó’k,ÅA$J-ZÐÀòJq

Y~ÓAZzgñzäZq-�Š‹t7H'ª 1905 qÝƒ_¶@*ë
ä'×h+»xH (Jaffreys) Zzg83«ç EGEm, (Jeans) Zk6,82.ç EGEE (Planetesimal Hypothesis)

7HXtZk¦g6,ŒåāÂxFŠz "Tidal Hypothesis" Y~ 1918 Zzg

316 315

158

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



Zg[‚w¬øg}ÂxFÅaZöZq-Z,*g}ÆWÐ 4.6 Ãð
F,¹™Æƒð�Z[+ƒ[ìXñ�Š{Îg`¤/Šl™Dƒñ¡!*ŠwÆ%œ/
~ŠƒZ²(gzV»Zg»Îg`Æ¤/ŠZ£â]6,ƒZXt¢HY@*ìā
Ûzã(g}œ~ÔiiÔ-gßZzgøI'Z’Zð!*Šw»%:÷ª;àgzXÔ
45Í-ê
XGGÔ

$4-£4è GGGEÔZñ*Zzg0*ãXgLZ0+gzã(g}'iCÙ{Ô«gŠÔi}Zzg%õ'
~¸g~ÁÜic*Š{÷Zzg45Í-ê

XGGZzgEyÜ™Á÷�ZyÅ$zgæ…Ð
�ÛZgqÝ™ä~»x[ƒIX

ZgT»ìwåāi}6,ñ�ŠCÙÚÃãìpM�y**‡.ÞpZzg)Ãã
ìXZ[ëY…÷āçnZìZ#ëgZ]Æz‰ÜzWM�yÃª]Ð
ŠÙ÷ÂëY…÷āZyZ̀ZxÛ~ÐCÙZq-�Zkz‰ÜZKgzÝÐZ0+ƒZ
Šzg™g;ìZq-Šy+ƒYñÇXÜsÃã%Šziy„7Éz{*g}Ì�
Š-@*îVÆ**xÐñÎx÷Ôp~ÔaZöZzgñ]ÅZfe$zu™ÆŠ"Ð

¦/gD÷ZzgZq-ÐZ0+ZiÐtD…¡]Åx»Ñ]Ð4,Šq-F,áM@*
ìTÐøgZ¼gƒZìZzgZq-ŠyzZ:ZÏÅ§sß^Y**ìXøg}Îg`
~ZÌZâ;àgzXñ�ŠìātZKñ�Š{qªÃFZg[‚wJ-',ŒÛZggÄY
ì@*ëMy»gZk»ŠgzwZg]ZkŠg(,|YñÇāi}6,i0+Ï**eƒYñÏX
ÓxZÐZŠ~iVG$ÖYNÏ1âŠ~»Ñ]ZL÷á0+ZgàqZzg"Ñg+CÒ3ð

G
EGV

Æ‚BZ$+~Zzg**‡.Þ+ìXi0+Ï»M¸iƒ@*ìÔ{Øƒ@*ìQ¼gƒ@*ìZzg
Z(!*g!*gƒ@*ìXtƒZÏ§bƒ@*g;ìZzgåZ,„ƒ@*gìÇX

Notes

1- B. Hoffmann, The Strange Story of the Quantum, p. 147.
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Ðic*Š{ÂÃbÆîg6,JwHY@*ìX
*gzVÅ§]zñ]¡]Æ].1CZ0+Zi~»x™äÅZq-ZzgVw
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†|~F,¹Æ!*)̄@*gq-ÎZÅk5éGgZC (Infrared) ñ�Š÷Xik,,uc
!*ŠßVÆZ0+gY,̂{¢8eƒŠHì˜V÷áh+ic*Š{F,*g}ú0*D÷Xgi+c*ð
†|äZy!*ŠßVÆZbZÃªCÙ™**Ñzq™Šc*ìXtic*Š{F,;àgzXZzg¤/Š
ìpZy~‰ªZyÁîg6,ë{‚Ó]Ìñ�Š÷X~ÐF**xC
÷X
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zÎx

i0+ÏÔf‚ZzgâŠ{
Life, Mind and Matter

(The Dialectics of Geology) ZgM]Å].1]
Zq-Zôm,~¹z]ìLLZâk̂Îøg}0*îVÒi}ìXóó@*ët

�Ûs#j¦g|Ð¹ŠzgìXøg}0*îVÒñ�Ši}Zâ̂k7ì
ÎŠ3ðŠîìX"3ÔŸ;ñÃ{Zzg',ZW&+Z]pŠw•Zzgp~ÅZq-

xqª~÷XÅ9âÎÅ™…Zkœ~ÆŠzu}Û~Mã
ÑzqƒðìXDZgM]z{‚bìT»mZyÓxbCÙÆx@Z]Zzg
zŸ0VÐì�Zk(g}ÆZz6,c*Z0+ggzúƒD÷X¢]Zzgd~Ü
Šzu~¡~‚&4ið JEVÆ',@DZgM]ÅãCŠŠ!*]6,7Éx@Z]6,ìX
ZkzzÐZkÅF,¹6,Zk!*]Æ.e$÷}ZW,Z]%A$ƒñāZyx@Z]Å
Â±¾§bÅˆìZzgZyÂí]6,gZòZß‰Ü‘:ZzgèIgs**]äZL
Ýl¾§bœK÷XZk|ÐtzŸs#ƒYCìāŠzu~‚&4ið JEV

Y~Y™].h+ 1830 Æ£«~ZgM]ÅF,¹ZâNgëgYV¶X}
äU*"$Hāi~ZkÅÚ} (Charles Lyell) ZgM]Æ!*ãegÖÑb

ÐÅYä (Radioactive Decay) 6,ZãìÎÂ[ðCCìXˆ~@*•gú
Zg[‚w6,Zä÷X 4.6 zZàeUVÐZkÅ¤&ƒðāi}Zzge0+½ã

Z’Zðiâä„Ð%Šziyi²áZzgM>]ã‰bCÙÐMÇ{¸�
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58- The Rubber Universe, pp. 11 and 14, our emphasis.

59- Quoted in Lerner, op. cit., pp. 164-5.

60- P. Davies, op. cir., pp. 123, 124-5 and 126.

61- Lerner, op. cit., p. 14.

62- Ibid., pp. 52, 196, 209and 217-8.

63- Ibid., pp. 153-4, 221 and 222.

64- Ibid., p. 149.

65- T. Ferris, op. cit., p. 204.
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ZkLL÷á0+ZgZz[óó6,‡™äÃic*Š{F,ßŠï÷T»**x5&îg6,ßìX
ZkÑz°wÐ¬g~‚il~Zq-zßm,~î�äŠzªÆÈÆà~
âŠzeVZzgâZ1VÆŠgxy¤‰ÜÅ"Zßà6,FF„~ŠÑw»»xuZ�xŠc*
åXZkäZôm,zVÅ%³zZge$ZzgLLõÂVóó6,FFgzZe$ÃÃ~Z‚k�ÛZëÅ
ìX

ËÌˆZzgßg]~Zz!p~ÐU·äZq-Z(ps¤g~™
Šc*ì�¡]ZzgçÑ}~Ze7-êùVÆÓxuZrSŠbeLìXÑb
äÃtMØšMÐ!*Ç„ŠZq-Ã̀7HXZkÆ–wZZgMC¥V
ÆŠgxyuÈ~n‘VÅúÒÏ7™C¶ÉŠzµätâjßVÆŠgxy
p=VÆ{ÆÃªCÙ™C¶X‚g~Š*6,”{ÃVÃŠÚÅÃð¢zg]7¶X
ZgMCzM¡ŠgzÈ~»M‚y§i¸XZÏ§b‰Zôm,~@*gõÃÇg
!*Š÷áƒVÆZ±gÐ„HŠHìX

ÅZgMC‚b~}.â]ÃZk§byZ`d7 (Lyell) ZxäÑb
H:

LLÑbä«!*gDZgM]~™Å!*]ÅZ#Zkä{ÛÆñeÅzz
ÐMäzZáZe7-Zz!*]Å(i}ÅNgzp~Æ’góZW,Z]ÃŠ~Xóó
@*ëz{ZkÅ{ñVÃÌT}å:

LLÑbÆÃ̀~{òt¶'ÁZiÁZK«^~'āz{i}6,¿
™äzZà̧ÂVÃlZgZzg£gÆjZáÐxìw™@*åXZÐi}ÆQZ
ƒä»Ãðìw7ì:„ZkÆ4,Šq-i}Zq-{m‚~Zg»™Cì

C2 É¡)ZëZzg**»g{Z0+Zi~psƒCgSìXóó
qìāLLt̀;ñÃZgMC@*gõÆ (Peter Wesbroek) ðz$n.ç GEz&

¸̈�÷'Zq-§sÃtMØšMªZq-ÂZiy»¦g�z²Vz²VÐ
MäzZàZe7-p=VÐIÒìZzgŠzu~§s%³zZge$ªÎ@*gZ@*gmJî

ÆÇ~ÃtMØšMÃ¬xîg6,tHY@*å1Zk (Coquand) »¦gXÃÃZ&+

i}~7æ{"C{̧ÂVÃªCÙ™Dp̧qDœ~J-Z,bCÙÃŠ-@*îVÅ
Vulcan - Š-@*LLi}ÃhäzZÑóóå² Poseidem - Neptune æZì¹Y@*åX

�āŠ-@*îV»6Zß;gåi}Åµ~gLåZzgZL‰h}Å¢[ Hephistes

ÐM>]VNhzVÐÑzZZ‰Z@*åXZVgƒ,ZzgZÞ,œ~ÆZ’ZðâCÙ+
ZgM]âZ[Zzg0*Šg~¸�uZLÑÅZk!*]ÐZ·t™D¸āŠ*Ã}.Zä

I[~ðHåXRi}Å"‡°7VÅzŸs#Æa 4004 MZÆ',
'�x@ZC (Catastrophism) ZrVäZq-ÃbÃF,zóŠc*XÃtMØšM

›ëÃ!*ªÅn„ÅŠZ*âV6,;™äÅÃÒ™@*å‰îÃyâbX
CÙîÃy7g~Å7g~ZâZqÃn{™ŠêåTÐ"âVZzgÃ%Å»âVÐY

Åñ�ŠÏÅzŸs#~M‚ãƒYCìX fossils zZá
t¡Z·t7ìāZgM]~�n„»Ãt7ƒZZkä�ÛZ÷~ZL

ÆxZz[äÓx4]Å;]6,êÁZW,eZÑ Y1789-94 0*îV)ñ˜V
åZzgZkÅœZñ(g±Šg±Íãg„¶XÈ%»gsygppzZßVÆa

ÆZz!*]äâg¾»t¼úx@{c*ŠŠ;ãÆîg6,7 Y1870 Zzg Y1830ÔY1848
Hā�ÛZ÷~4C].z4MyŠxJ-ÅYCìXZÞ,œ~Æ�g¡]

Æ4,Šq-i}»Zg»LL”h+ (George Cuvier) 6,„ZzgâCÙZgM]Yg`ÃzJ
p~ÆgLgL²ßVÆZq-eÐ„g]ìX~ÐCÙ²ā@*gõ
~Zq-ZëñhÅwg‚rìXZyÆŠgxy~ZPxÆZ,E²á÷
X~Ãð‡.Þf™zZ§gzú7ƒ@*X�ÛZúZz[Å§buóÆˆCÙÚ
$+wYCìXZÏ§bZgMCz‰ÜÅf~„ÌzZãZ1Z[Åßg]~ìX

C1 ìXóó (Theme) ~ÐCÙZq-ÅZKãCŠ~§i
Z¤/�ÛZ÷Zz[ZzggŠZz[»¯òoìÂZÖ%³zZgZ&bI~»
¯òyìX�ÛZ÷Å§bZÖ»1gjzZZz[Ì(,ZpãåT~Zq-!*Š÷á{
äZCurZc*ZzgŠzu}¹ÐßvÌZKYyÐ;BŠðÆXZÖÆLLdi

ÆY1688 4]óóZ[J-ZÏÃÒ~ẑs÷āZÐ²wŠ~YñXz{
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ÃbÆqz~ƒäÆ!*)̄gÅg„Ô�Zq-qª Isostacy ZgM]ÅF,¹
ÂZiy»ÃtìZzg',Z„VÅ¡Z|w•Ãt™@*ìXZkßGz2ÅãCŠ
6,ÌMÐÅ‚FµŠxZVñ‰ZzgZrVäZkÃbÅÔÆagZ{ûZg
Å�gzi',zix@}~MäzZá}òÐƒŠxƒg„¶X

6ā‚bÅ@*gõ~ZÒƒ@*ìÔaZzZgÅ¢zg]ÐÝ"5»45Àö
GGEGF,¹

Ü(,~%ÅµVÅ (Exxon) ä¦gZ]ÅF,¹ÆagZ{ûZgÅXZhzy
%ÅˆlÆa«gÅµÅZgMCïÅ¢zg]Ð55ZXŠZ]‚t

Å/ Fossils MNZzgi²!eðÆ6§hVÃF,¹BÔ÷}«g~eg#Zzg
YÅŠ;ðÆz‰~ZhzyvÆZq- 1960 Y+Æ4§jŠgc*ÄƒñX

~"‡°7V linear patterns ä«gÆ�Ûl6, (Peter Vail) ‚bŠZyðzs
»_·ÑzqHX

zs6,Zä�ÛZúÃ̀ªVzZáZg»YÆÃbÐĝŠ~g‚råZzg
ZÐ¢åā¿ÆŠzgZyMäzZátzMxZgMC÷é÷XZkÆ
x@zVäµdƒäzZáñZŠÅp=VÅ§izVÃªCÙH�‚g~Š*~Zq-
„ÜŠ3ðŠî‰XtZgMC¿Å].1CÂ±Æh~Zq-i',Š„ÞŠ]
¶X

zsÆ‚¹VäZkGz2»ZLw“uz2]ÐHXZhzyÆ
ä¹:LLëâCÙ+g»ic*]ZkÆ (Jan Van Hinte) YyzZy34/õ XEH Zq-Zzg‚bŠZy

¾ƒñZq-Â6,Ì¢7gnp¸XëƒÅF,šM~Zôm,~%³zZg
YyzZy  p~ÅgzZe$÷áï¶²Zk~ÐÃtMØšMÅ1MC¶Xóó@*ë

Ægkge»�x@{Hz{zsÆx@}6 Fossils äì{gzx~i²ßVZzg 34/õ XEH

„åZzg"âVÅ/,zsÅ7ÍÇVÆ_.‰XZ[�¦k,Z½™‚t
MCìz{zZãîg6,].1CìX

LLz{¢{�0*ãÅ!*yÐ!*CÙÕ»!*)̄áCì¡]ÅZq-¬xS¤
ìXZq-Âx�Z0+gzãîg6,áZiyìgCgCËÛzãZW,Æ�$zgƒ™âx

�ÆaĝŠ~¢„»ƒäzZà¶TÅz�;]{µiâÎÅ‰X
ZgMCÃbÃZiuây™**¢zg~åXZgM]Æ!*ãqwÆZßwÃâè6,Zq-
ãÆîg6,CÙe”]ÐÑÍ™ä6,6g¸XÃtMØšMZkaZgåā

ZkÆŠúòÅgzÐZgMCqÑ]ãCŠ~îg6,MÒ{ÇzV~MäzZáÂZiy
ÆZŠzZgÐZ¸X].h+ZgMCÃbÅæŠÐZ[ëZq-ic*Š{EZggztZC

C3 Mh÷XŠpÅ!*]tìāÃtMØšMŠz!*g{̧]ñg;ìXóó
D+g+B3ï GEGGZzgÃtMØšMÆŠgxycw¡¦ìX¬Zke~

Šgc*Ä™[åTÅgz (Nodal line of measurement) ¬„eöÅÇÖŠZggÏ
Ð©àlZg~p=VÆ¦ƒYäÆÇ̂ìÇì£g~8k54è EG

GÀg÷X
D+g+B3ï GEGG»öIÒìZzgZq-*ÂZiy‡ìƒ@*ìp¬ÐZzœR6,XZgMC
p~»¿ƒÉ¬Æ7™Š{%äÐ_“g‚rìZzgZ[t!*]îîg6,
0*to]ÃV_ìX

(Wegener's Theory) z&½2.ç G
Y

GE»Ãt
Ãt (Alfred Wegener) Zkœ~ÆM¸i~Zq-̀ð‚0ZyZ&Ò«ç GEez&½2.ç G

Y
GE

ŠN™Jª]ƒðā†!Z%MÆæ¹‚iZzgZ�ÛiÆf!‚i~¹
Y~Zkä',Z„VÅ(Åp~Å¹g~÷áùÅ� 1915 ˜t0*ðYCìX

ZkGz26,FF¶āâè~Ëz‰ÜÓx',ZWZq-¹(,}¸i}
6,Œ¸�ˆ~i}ÆZµZµ•zV~#$‰Zzg!*ÆHyZy (Pangaea)

Ðñ�Š{',ZWú0*ñXz&½2.ç G
Y

GE»ÃtZkZ%Å‚³zŸs#7™äÐ
‡Üg;ā',Z„VÆZq-Šzu}ÐŠzg±0ÆúÃ̈K§i»g»g�Ûâå@*ë
tDZgM]Æˆ~Zq-ÇZz[ÐÁ:åXZkÆ!*z�ŠŠZ#Ö6,„

(Chester âCÙ+ZgM]äZÐ›g]Ð’ZŠc*XZq-âCÙZgM]74n.ç FGHÑùs
ÂZkuJ-`ŠHāZkÆ–wt|ā',ZWZq-Šzu}Æ‚B Longwell)

Zh§bÅƒD÷…ŠðāŠ¶Æa-y»»xìXZŒ‚J‚wJ-
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ƒD÷X**xCâŠ{'i0+Ï'Zq-{mR6,G)**xCâŠ}ÐÀ©8
ìZzgŠzu~§s**xCâŠ}»z�Šâjw6,÷}ZW,Z]%A$™@*ìXVwÆ
îg6,MxaZ™äzZá7ŠzVäâjwZzgñŠqÑ]6,êÁZW,eZÑX™{
ZgnZzgZk6,i0+Ï»Zg»¡]Å].1]Å÷á0+ZgVB7™@*ìÔ§ŠZ]Zzg

*VÆfg)F,¹ÔNgzZzgLL‚ÓCÔÔp~ÆE²áQ6,MØ[F,¹
T~',Z„VÆ!*b£ŠxÐá™7g~7g~Y0+ZgYVÅ**aÏ÷áï
ìX´z{Zi,ŒÛRçÍÐªCÙƒ@*ìāZe7-Zzg„CÙ**‡.ÞzŸs#8k54è EG

G
Zzgn„V¬xîg6,ZKa,¬zZàNgëgZzg%³zZgp~~gBb÷X

(What are plate Tectonics?) P"5½3ð HGHãH÷?
i}Å�ƒðR!*ÆHy»°Q~ƒ̂ZzgZkÅZz6,~µŴTÆn
’Zzg�ƒð"3ÈƒIX(g}ÅRM>]VNhzVÆÔÐ
ÚI¦g„ZzgÑzZcg;XgCgCµñKƒCˆ�åîg6,Ñz}Å"âV

Æ«gÐ«!*ggL (Magma) Ðµƒð¶XZkz‰Ü�ƒð"âV!5À)é G
Y

gL',ZW¶Zzg«gÅµÌàCÑzqƒ̂XM>]VNhzVÐå3zZà
¸\ZzguVÅzzÐƒZð™{g±ƒ**ÑzqƒŠHZzg”h+',¹îÃâV»!*)̄
¯Xic*Š{¤/xâjwÆ!*)̄tÇi',Š„n‘VÔŠ}ÃVÔ',ZpµÅúQ
ÂhYhZzgZiuâúÔbz~»îÔJVÅúZzg£ŠñV»Zq-Z(ŠzgåāZk
ÆˆŠÚ~7Mc*X¬ú”{gLgL',ZWM`ÀÅÚic*Š{
!gëg~Ðw•™D¸Zzgic*Š{Ò]Ð!*ëƒŠxƒD¸X',Zpµ
Æ“WZzgI^Y^ÆẐiuâú»¿¹!gëgåXZk(g}Å@*gõ»
ƒÐãCŠ~zZ§',Z„VÅµÅúåX«gÅµÆ',@',Zpµ"
ƒñÑz}~ez[™n{7ƒCÉz‰ÜÆ‚B‚BZCù¦w(,JCgS
ìX',Z„VÅðZq-Zy<zZ§åX

i}ZnÆñZŠÅFqVÐµƒðìXZy~(,~(,~(<4è
GXGt÷:

ƒY@*ìXZq-gKÏ̧]øāegZâðp~»!*)̄0™Zq-!*Ç5ßg�waZ
gCgC',ZW Sediment ™ŠîìZ#«gÅR—ƒg„ƒCìÂµdñZŠ

6,¦ƒ**ÑzqƒY@*ìZ#«gÅR˜ Continental Shelf Æik,M[)g}
ƒCìÂt)áZiyƒY@*ìXt¼²ā�−gLìZzgQ'Zk»¼z÷}

«g~¤/Y@*ìX!*ÆHy«gÅR—ƒ**ÑzqƒYCìZzgðhZðhZ™Æµ
C4 dñZŠ¦ƒY@*ìXóó

YÅŠ;ðÆMy~«gÅµ 1960 lZgZkz‰Ü£g~psƒ̂Z#
~eg#ÆË~tŠgc*ÄƒZāādZzªâk»«g~�ÛlZ4V~

)dZzªâkÅµ~zZµNh-V»Zq- "Mid-Ocean Ridge" w•™g;ìX
Ÿ(ÐªCÙƒZāZ%O',ZWÔ-g8ZzgZ¨ði̧}ÐŠzgw•™g;ìX

Tä (Plate Tectonics) tZk6ÃbÅF,zó»`M¸iåªPæã
ZgM]Å‚b~Zz[',0*™Šc*X

tÔÅÔÆ].1CZßwÅZq-ZzgVwìT§bz{‚b6,ÑÍƒ@*ìX
)"Zgn» Isostacy z&½2.ç G

Y
GE»',Z„VÆe{ƒäÆÃbÅÔáZiyqªÅ
ÂZiy(ÆÃbäÅZzgQZkÅÔPæãä�6,ZäÃbÅ§s
zZ3ì1Zq-ZzœZzgZdR6,Xz&½2.ç G

Y
GE»Ãt÷á0+ZgZzgãCŠ~îg6,Šg„åpz{

ÇÇîg6,tzŸs#™ä~**»xg;åā',ZWZq-Šzu}ÐŠzgùƒ
YD÷XZ[Ô�k‚wÅZXŠZ]Zzg‚³F,¹Å$+zªë:Üst
Y…÷ā',Z„V»Zq-Šzu}ÐŠzg¢CZq-|ìÉ!*ÇŠg„îg6,
tzZã™Mh÷āZ(Yðƒ@*ìX5¹g~ZK°zÅÚZq-¹ZdR6,
ìT~Zyë{úZïÅ÷~™1úñ�ŠìXÆfg)Zk(g}»Zg»
ƒ@*ìX

tZgMC‚b~eZgzyÆ!*ÇßY~B™Š{Zz[»ë?ìXZg»
¡Y0+ZgzV6,„ÑÍ7ƒ@*Ét"YyâŠ}6,ÌÑÍƒ@*ìXŠg|t
!*ëŠîƒD÷ZzgZq-Šzu}ÃOW,™D÷Xë{¡~úZï!*ëa}
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Æ“WÐ6,Z**�ÛlZ§Zs~Š̂Y@*ìZzgZkÆ‚B‚B',Zp²
~�V�V*ñZŠ÷áïƒ@*ì Cithosphere ÌX5Zz6,~µ Continental Plates

z{ik,M[Nh~ÎVÐŠzgÄYC÷Zzg!*Ñy«g~�Ûl»;îËŠzu~
(Ãi}ÆZ0+gŠvä»!*)̄áCìX

t¿',Z„VÅw•ÅzŸs#™@*ìXxik,i}Éi',Š„
wZg]aZ™Cì�5M>]EV»!*)̄k�ìXZy´̧VÅ¶KãtìāZy
~bZ],̧kÅ̂~“ƒñ÷ÔNh~e÷ÔM>]VNh÷Ôi²á
MD÷Zzg«gzV~÷~3×V÷X¡+Å].1CZ»ð~Š*Zzg].h+»
ÂZiy',ŒÛZggLìZ#t²M:~”ZC÷Âi²áWD÷X

Ri}ÆnƒäzZàZku¤/òÐFZ,bCÙÀfe÷�(g}
ÆZg»6,ZW,eZs÷XiF̂êZzgâjwZzg«g:ÜsÎg`ÅÃîVÐOW,
ƒD÷Éæ…ZzgZkïFyZyÐÌOW,ƒD÷Täi}Ã

=ÍZƒZìXZxHìLLÚp~ªZKfZ]Æ‚BŠh+~̃t»{ØÔ
**x.Š)**xCZâ~Ì0*c*Y@*ìXZgM]ZkÅ@*gõìXR6,}ãp´V
)ÉîZzg',s(6ðp´V)ŠgCÁÜ»¿(ZzgZ0+gzãîg6,}ép´V
)Š!*î(wZg])M>]ã(6ð)0*ãÔ!Z[Ô!*ë�häzZáâŠ}(x
ÉÅßg]~i²áz){z){Xóóz{QHìLLCÙŸ6,}éÔ8Zzg6ð

ZW,Z]Î@*gZW,Z0+ZiƒDgT÷�ZÐåps™DZzgZkÅÙ|#~
C5 p´VaZ™DgT÷Xóó

dZzªâkÅµ~M>]VNhzV»Zq-Z(Ÿñ�Šì˜V*ât
"âV»ñZŠ!5À)é G

Y
CÙz‰Üðƒ@*gLìXZkÆË~«g»�Ûl’g;ìZzg

†!Z%MÔZ�ÛiÔÑàZ%MZzg-g\ÃZq-Šzu}ÐŠzgŠ‡g;ìX@*ëZ¤/
¼´º(,}ƒgì÷Â¼gLƒgì÷‰‰Z%O',ZWi',Š„
¸ÂVÆik,ZW,dZÃIÅµÆÜsŠ̂Yg;ìÔ«g~PZ%MÆn

ßg„ìÔ˜VtvìÔØzVÅßg]w•™CìZzg!*Ñy'ÑÅV

6,Œì(ZzgñKÝ°"3ZzgRÅ Core c*%œ/)tZ0+gzãZzgÛzã Core

!*gq-µXCÙRZ6ðZbZ6,ŒìZzgZ8pZmgBbìX½ãeg
Zg[‚wIZ#�ƒði}Q~ƒðÂ¸g~ñZŠi}Æ%œ/~ez[ŠH

²¬ÁÜRÆŒÛd$gìXi}»Z0+gzã%œ/k̂ñZŠ6,Œì�"C{
Š!*îÆik,ZW,ìX4"ñZŠÆ¤/Š̈ƒðRÅ!*gq-µì‰ÂLÆZz6,

e¤/~v 800 Åƒ@*ìXQ~Zzg!*gq-µÐ�k³¢anŠgzwZg]½ã
e¤/~v 2200 ¤/i+ìXZkÐÌic*Š{÷Zð~½ãŠzDÙZg³¢a6,ŠgzwZg]

¤/i+ÐÌic*Š{ìXZk÷Zð6,"3âùÜS:]gBb÷X
«gZzgiF̂êZÏµÆŠxÐ÷X´z{Zi,CÙnÅi0+ÏZÏÆŠxÐ

z0*ãÐyZƒZì�Zk(g}ÅãCŠ~p!ìXµÅR 7/10 ìXµ»½ã
Z•ð**ûZgìZkÆiF̂èV6,(,}(,}Nh~e÷Zzg÷}«gzV

ZkÅZq-Vwì�i}Å Mid Atlantic Ridge ~Ìik,M[Nh~e÷X
Jissaw eg.VÆŠgxyuu»»xŠîìXi}ÅµŠk.V6,Œì�
Faults ŠgZh, Å§bM:~a~ƒð÷@*ëZy.VÆ)gzV6, Puzzle

zZµ÷˜VM>]VNhzVÅic*Š{F,u¤/òZzgi²ßVÅc]ìX',ZWZy
.V~a}ƒñ÷ZzgZyÆ‚B‚Bw•™D÷X

Zy.VÅuu6,ik,i}M>]VNhi}ÅµÐ�ƒð"3!*CÙ
Converyer ïw™*«g~�Ûlð™D÷XNh~eÐ«gÅµZq-

Å§b#ƒðì�ZL‚B',ZpµÆ(,}(,}{áYCìX Belt

M>]VNhi}ÅÂZ**ðÅ(,~lZgÃwZg]~ps™ä»fg=÷XZk
Îc*Y@*ìX 430 z‰Üi0+{M>]VNhzVÅ®ZŠ»Z0+Zi{

t!*]„Š@ìāM>]VŠ}ÆZ+ÂZ**×V{g`™D÷�Zz6,~
M Lithosphere µÅ"âVÃ»ä»!*)̄k�÷Xi}ÅZz6,~µª

psZzgZiuâyƒg„ìX«gzVÆŠgxyzZµNh~ÎV~Õ
ÆŠpwzZyZ`ÐÎ@*g5Zz6,~µðƒCgSìXZyŠgZhzV6,5µ Mantle

330 329

165

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



Úw•~ìZzgz{Š}ā&§ŠZ]Æfg)z̧q5+k,ƒCìX«gZzg
',ZWÔNhZzgv‹VÔŠgc*Ô§Zzg‚i«gZq-xp~Æ¿Ð¦/ggì
÷T~LLjyóóZzgLLÂZiyóóÆZŠzZg}ā&Z0+Zi~»ƒD÷XÎZ_Zp
eä6,BƒäzZáZz[Æfg)™{ƒZðÔñŠqÑ]ÔïÞ©ā
(g}Æ̈»ûz̧qÌZq-xp~Åqª~gLìXCÙZÐZŠ~¿»
Zg»Ë:ËuJ-Šzu}ÓxúZïÐ³ZzgOW,ƒ@*ìXËZq-ZgMC¿»
Šzu}ÓxúZïÐZµ™Æ_·™****eìXz{ÓxÆÓxï™Zq-Z(ÑU*ã
1ð™D÷&ëŠ*ë÷X].h+âCÙ+ZgM]].1CZ0+Zi~ÎW
6,6g÷qÑèZrVäâg¾c*ZxÅ’k,zVÅZq-SÌ77,SZkÅzz¡
tìāZyÆ7ÃñçqÅoƒÂ±ËZzg§jÐƒ„7$ËX
NhzVÅðZzgi²á

(Earthquakes and the Genesis of Mountains) 

â�Zã~eZgzyÃZq-!*gË«g~Yâg»eJç‚iÐ¹Šzg.6,
5XZ¤/tsåāZk(Ëz‰Ü«g~YâggTÂ̧i}Å@*gõÆ!*g}~
gZòZß‰Ü¹gc*Vß‰XeZgzyäpÙpÙZKŠgc*ÄZq-úc*VâCÙZgM]Ã
Š3ðTä¹LL…Zy™ãecāts7ìóóâCÙZgM]ät¢™ä
ÃF,ßŠ~āËä‚i«gÐzZ36,teJçz;VNŠc*ƒÇ!=ÐÆ
jZáÐt!*]**‡.Þ¢ÃMCìā',ZWw•™Mh÷Xøg~M@

…CC÷āZ(7ìXZknÅw•ÅZz‰gëgZq-c*Šzv¢a‚Ñ:ìX
®Z¬x£œÆaZÐÃZ0+iHYYì@*ëÑÅV‚wÆ²á6,”t
©àp´V**‡.Þ¦gegZâðp´VaZ™C÷X

øDÅakV6,)«gÅRÐ½ãMJDÙZg¢aÅ—~6,(Z+"3B
÷X~«g~YâgzVÆeJ‘ñ�Š÷XZk»ÈìāZy"âVÅ
Ñz¬]IZi@*gõÆ«gZ#-¢.ç GG

GEÅµÐƒð¶ZzgŠzÎ�‚wÆ²á~

Å̂~%ŠZgƒCìX Mid-ocean Ridge ‚ßVÆˆ'Zq-Zzg
t¦ñÔûZgZzgZq-éúZï7÷É§ŠZ]Zzg*VÆfg)MÃ]
Æeä6,z̧q5+k,ƒD÷X‰Zz‰ÜZ(Ìƒ@*ìāik,i}̧ÂVÃi}Å
ÛzãµÅ§sÐZâ”h+'×ZØ»‚o™**7,@*ìāZ7ú&×™ËZzg‚
~ZCgZ3̂l™**7,@*ìX®ZZq-E²áJ-dZÃI6«g;îÆŠzg
Ð¦/gYì@*ëZ#̧ÂV»ÂZiypsƒ@*ìÂ‚gZ¿Z«Y@*ìXZq-zW
«gŠz',Z„VÆŠgxyiYìZzg!*sy',Z„VÆŠgxyZzgZyÆn

Zg[‚!@*gõ~ZknÆúZïF!*g 4.6 V™¸T$ƒYìXZk(g}Å
z̧q5+k,ƒñ÷XŠzÎ�‚w¬-g\ÔZ¨ZzgZ�ÛiÆŠgxyZq-«gå

åXM`Zk»X¿zì{gzx»zìXZkx«g» (Ietheys) T»**xZ#-¢.ç GG
GE

!*¹zÃ{»g0*ŠyZzgÃ{øDÆn¸T$ƒ[ìZzgyz*yZzg²[Z¨Ð
£ŠxÆË~n{ƒŠHìX

ÈƒYCìX)ª',ZWÆn  Mid-Ocean Ridge Šzu~§sZ#Zq-
%ŠZgƒY@*ìXZßi (Lithosphere) Š[YCì(ÂËŠzu~(*Ô©2.ç

E
GJ

Ô©2.ç
E

GJƒÐ$zg£xÃÂh™!*CÙÀ_ìXÑÅV‚wJ-**‡.Þ¦ģ'¦
ÃÀŠîìX!*CÙ»pwIÒ Cataclysm MØ[ ƒCgS÷©ālZg~p~Zq-

!*CÙÀ_ìTÐ6«gÀfe÷Xñ�Š{Šzg~… ìZzgZq-*Ô©2.ç
E

GJ

~ÃMD÷˜V (Afar) Zk¿ÆMU*gæ¹Z�ÛiÅM>]VzZŠ~WÃg
',ZWI^g;ìZzgZŒ�k�‚ßV~Zq-*«gðƒÇXŠg|ì{
−x†!²[ZzgZ�ÛiÃZµ™äzZáZq-«gÆZg»ÆZ’Zð%ZiÅ
úÒÏ™@*ìX

ZkZŠgZuäāi}ÃðYæ7ÉÃu�ìZgM]Ãi',Š„�ÛzrŠc*
ZzgÇsV~‚³ãCŠzV6,9Z™Šc*XP"5½3ð HGHãÆÃbÅx»x!t
ìāZkä].1Cîg6,Óx¡~bCÙÃŠ™Šc*ZzggŠyÅãCŠ6,‡ìŠZ#Ö
IZ:‚³¦gZ]»®Z«Šc*XZk»ãCŠ~¦gtìāi}6,ñ�ŠCÙÚ
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ñ�ŠNh-V6,ZZ0+Zi~¿™C÷XƒÐJñZŠÐµƒð"3
ˆ~p~ÅæZf™C÷pêÁ%µ6,V™lZg£g~psƒ
YCìZzgJF,+"3Ìc*ÂI^YC÷c*&×™̂ps™g÷XZk
£g~–D»ZÖgi²ßVÅßg]~ƒ@*ì�Z•ð‡.ÞŠh+ƒäÆ!*z�Š
i}ÅRÅ¡©àÏw•ÅúÒÏ™CìXËNh~eÅúÆa
DÙZgzVi²ßVÅ¢zg]ƒCìXÐ"3*ƒ™µƒC÷ZzgZz6,Å§s
w•™C÷X

ŒVøgZzZô*VZzg§ŠZ]Æfg)Zg»Æ].1C¿ÐìX
ik,Š!*î"3Z’Zðg»z^ÅúÒÏ™C÷ªik,i}¸ÂVÆŠ!*îÆÜs
æZf™C÷@*ëIUÆˆtZK¡~psƒ™Zy̧ÂVÆZyZ`»fg=
0YC÷Xik,i}¿™äzZà¸'Ÿ;ñÃ{Zzg«g~3×V¯äÅ
f)ŠZg÷pR6,Šzu~̧'÷�#³‚~¿™g„÷X

Nhc*VåZz6,Å§s„w•7™'YèZ7#³¸ÂV»‚oÌ
ƒ@*ìXR6,ñŠqÑ]Ô“zg6ZzgñZŠÅNhzVZzg',Z„VÐ«gÅ
§sF,−‰úZïÌZW,Z0+ZiƒD÷X̂k"3Ô!ƒZîVÔ!!*gØV
Zzg',sÐI¦Y¦gS÷XÐ"âVÆ!*CÙ»pw$zg7,Y@*ìX¼²ā
ÆˆZq-Zzg£g~–DzZµƒCìX"3gCgCZKéÅŠî÷Zzg
gLgLfgZ]ZyÐZµƒ**ÑzqƒYD÷XƒZÔ0*ãZzg{mîgÐ
Šgc*îVÅzzÐÑÅVfgZ]ZzœRÐzZŠ-VÔ*Vpic*Š{F,«gzV~

−YD÷˜Vt"ãfgZ]Šz!*g{ZNƒYD÷Xz;VtŠz!*g{gCgC¦
ƒäzZáñZŠÆnŠ®ƒYD÷ZzgZq-*ÔZ«¿¼g~M@*ì'
"3Šz!*g{yƒ**ÑzqƒYC÷XË~5"3ðƒC÷�«gÅ
w•ÐëŠxƒ™¹÷Zzg!*ÆHyË',ZWÆnŠ®ƒ™£YC÷Zzg
Zkãîg6,i}ÅR6,Ë(Ë5Ng~ÅaK0™%ŠZgƒC÷X

[[tŠ*Å—F,+Nh-V~psƒ̂X¿»tgZ3ÌûZg:åÉ
Z,§ŠZ]6,ŒåT~i',Š„Zz!*]ZzgZ@*gmJîMñXDÙZgzV
i²ßVZzgi',Š„n‘VäZkÆöÃÂhZÔÕÿpsXZzg(<4è

GXG$+BXt
ªCÙìā.VÅw•ik,i}ñ�Š"C{̧ÂVÆ!*)̄ƒCìX(g}Å
‚g~‚|#ZkÅ^ZzgÙ|#ZÏÐ³ƒCìXµâqZK̈y»�',Z{
gZ„Š/i²ßVZzgM>]ãÅ̂~ìz{Zy̧ÂV»‚UÌ7ìX

i}ÆãCŠ~}.z{w~ÐZq-Ÿ;ñÃ{÷XZy»Zg»ùƒ@*ì?
»½zV»Zq-Š3á™ZÐŠ-ZgÆ‚BŠ!*NXŠ!*îÐ»½µƒ™̂
ps™BÐZzgZz6,Å§sw•™,ÐTÐZyÆ}.z{wUZgƒYN
ÐXZ[Zk¿»¦g-V™,āZq-«gŠz',Z„VÆŠgxyŠ[g;ìX
«gZy~ÐZq-',ZWÆnßg;ìpZk£x6,ñ�Š"3*ƒ™µ
ƒYC÷ZzgNh0Y@*ìX«gÆåîg6,¸T$ƒäÆˆŠzâV',ZW
”ZNÐZk£x6,µZ|^~Zz6,ZJYñÏYè',Z„VÆêŠ!*î»

Zzg Nappe Folds DgƒVÐXnÅ§sŠ!*îÆÜsæZfÐ(,}(,}
)Š!*îÆ!*)̄7,äzZàŠgZh,(‘W÷XÐNh~eÀ Thrust Faults

fe÷X-gzZ¨ðZzgZ�Ûj)c*Z�ÛiÆ¼{(.VÆ£ŠxäZq-E
Ð¦/g@*ƒZ)�ZOZzg Alps ÐÑzqƒ™ Pyrenees Nh~eÃðH�f[~

-g\Æ£ŠxÐ¯ì(-yÔ45Ó45ë XGGEÔÂgZŠtÔÃ»s)†!²[ZzgZ¨»
£Šx(J-Y@*ìZzgZk»My~ŸøDì)yz*yZzgZ¨»£Šx(XZÏ

Zkê~zZµ÷˜VdZÃIÅ Rocky Zzg Andes §bÐZ%ONh~e
PZ%O',ZWÆnßg„ìX

tÃðª]Å!*]7ìāZyèV~i²áÌ¹MD÷XŠ*Æ
i²ßVzZáê"5½3ð HGHãPÆŠgxy!*Çuu6,zZµ÷X{mîg6,z{ê
˜VNhc*Vú0*g„÷Zy´̧VÅ¶K0+„™D÷˜VE²áÐ
i',Š„̧ÂV»Zg‚iƒg;ìZ#',ZW”ZD÷Â¦”{̧'Z£â]6,
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w•»gsy0*c*Y@*ìYètZgŠ¤/ŠÅ"âVÅÚÁûƒ@*ìXZz6,Å
"âVÅzzÐtw•Ì)bÐ{à7ìX�ƒð"y!5À)é G

Y
M×M×

Zz6,ÅY+$w•™CìŒVJ-āË̂kg»z^Æ!*)̄tzzîg6,g16,
ÅZz6,~RQ~ƒãÑzqƒYCìZzg 6gƒYCìXÎä6,–§tā!5À)é G

Y

k̂̂Z(g™Æ!5À)é G
YÅgZ{~ZŸ°g»z^Æîg6,»x™CìpMy»gn

Ð7,äzZÑŠ!*îZkuJ-(,|Y@*ìāg»z›I^YC÷Zzg"C{Š!ƒð
Zq-”h+Š}ÆÆ‚BRi}Ð!*CÙòM@* !5À)é G

Y ¸ÂVÃ{g`™Dƒñt
ìX

®Zi²áÆ$+ëDgÆÃ̀ÐsÃtqŠU*CZ%7ƒ@*ÉZy
ãCŠ~̧Z2Æ_.ƒ@*ìÎëäZÌ'Ñzq„HìXtºmèV

Zzguð Mid-Ocean Ridge ~zZµƒD÷X~.VÅuu,Ô{mîg6,
èVÆÔ´º÷áï÷X¸zzìā†!-g\~i0+{M>]Vñ�Š

(Y0*y˜Vuðêñ�Š÷)XÅ Etna ÷)‚Õg´-**y~ZzgZO~Z¥C
zzÐÃ"»i²!Mc*(zVdzZªâkZzgdZÃI)M>]VâŠ}¶ƒñ

˜V',ZW (Kiliman jaro) bZ],Zzgik,M[7æ{M>]V(ZzǵðYgzZ�Ûi
¹g;ìZzgZq-*«gðƒg;ìX
»yÁZk!*]ÃZh§bY…÷ā�V�Vi}Å÷Zð~YNŠgz
wZg]~ZŸ†ƒ@*Y@*ìXZki',Š„wZg]»u*�i}ÆZ0+gƒä
zZáúZï»f)ŠZgìÔz{wZgCÂZ**ðì�gi+c*ðÁÜÆúÅzzÐ{g`
ƒCìXÁÜ~W$ið JI:÷áïƒD÷)Zq-„KÆZVpS~
Z(X~Ð¼@*•gƒD÷'ªt)áZiyƒD÷Zzgz‰ÜÆ
‚BZy~p~MCì'�'×h+wZg]aZ™D÷Zzg'×h+áZiyW$ið JI:
¯D÷X

gŠ¿»tÚ¿¹Ngëgƒ@*ìYèZyW$ið
JI:»ú™{ZgnÆ

M¸iÐYg~ìZ#ZyÅ¹c]g„ƒÏX®ZwZg]ÅaZzZgZzg·îÌ

(Subterranean Processes) ik,i}úZï
k̂RÆnñ�ŠñZŠÆâùƒä»o]M>]VNhzVÐå3zZÑ

ÑzZìX(,}(,}NhzVÆnZzgZyèV~˜V«g',Z„VÆn
ë÷Ô"3i}ÅµÅ¹÷Zð~Š®÷XZ,qÑ]~Zy~¹Ï
p´VMC÷Z#z{µÅic*Š{÷Zð~YC÷Âi}ÅZ0+gzã¤/òÅzzÐ
ŠgzwZg]~ZŸ†ƒ@*ìXZÏŠzgZyZz6,ñ�Š"âVZzgNhzVÆ"C{ziy
ÅzzÐŠ!*î~'×h+ZŸ†ƒY@*ìXâŠ}Å̂ÁÜÅºmnÅF,ZIÐ
ƒðƒCì�̂k^~Z+a¯D÷XÃŠJ'¹Y@*ìXZ
ŠJ'ï™"âVÅú™C÷XCÙ"yZŠJÂVÐï™k�ìZzgCÙ
ŠJ]ÁÜÅZq-ÑU*ãF,IÐk�ìTÅZq-ºmN^ƒCìXŠgz
wZg]ZzgŠ!*î~p~Æ!*)̄ic*Š{F,ŠJÂVÅ6ðF,I$+wYCìTÅ
zzZq-KÅŠzu}KÐp~ƒCìXZ¤/p¼ŠJ'ºmuzŠÆZ0+g
áZiygS÷1Zq-êÁ%µ6,âŠ}Å̂ZiuâZNªV~ƒC
ìXZkÐŠJÂV~Zq-£g~p~MCì�Zq-5F,IúŠ}™6
qÑ]Å?Ï™CìXt£g~–DZÏnÅìāZ#0*ã#e¤/~6,V™
',s~psƒY@*ìX³tƒ@*ìāÓxÅÓx"yZq-5"y~psƒ
YCìXZk§b¤/Šz7ÆqÑ]ÆŠ!*îÆ�ëZq-£g~–DŠÙ
÷�:ÜsŠJÂVÅp~6,ŒìÉZk~"3pŠÌ÷áï÷XŠJ]
ÅÃðzZunÌZ+7ì�ÓxF,¡~qÑ]Æ�F,I»ÂZiy',ŒÛZggÄ
nX

ZyèV~˜V«gZq-',ZWÆnuðÆ¿Ð¦/g@*ì"3
RÆn¹÷Zð~Š®ƒ$Ë÷XZ,”h+qÑ]~pŠ"3áÑzq
ƒYC÷@*ët¿¯gU„z̧q5+k,7ƒ@*Xøg}‚tbz~»î»1Ì
ìYèZâŠ}ZŠgzwZg]6,ÖZ÷XÖZƒññZŠ~Zz6,Å‚
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i0+Ï»M¸iùƒZ? -11

How Life Arose?

(Oparin and Engles) Zz6,+ZzgZx
LL�¼M`øg}D~7ëÀYyYNÐóótz{‚Š{‚Òyì�Zq-

Y~ZL‚³£áLLi0+ÏÅZ’ZóóÆ 1924 gzÏ!*Çß¡)âCÙ§»](ä
(Alexander Ivanovich My~’k,HåXZk»**xZ¿hgZ-ZâzaZz6,+

åXZk£á~«!*gZkñçq6,].h+û{HŠHåTÐi0+ÏÃ Oparin) 

K~Zq-6!*[»ZŸ†ƒZXtÃðqŠX7åāZq-âŠ{6,„ZzgâCÙ].1]
ƒäÆ**ðZz6,+äZkñçqÃ!Úø~Š¬X!*Çd~ZzgâÅ5½3ð GG°

Y~MiZŠZ: 1929 !*ÇßYÅZ’ZÆñµ6,tZq-̀Z]qZ:M¸iåT»‚B
äŠc*XZk (J.B.S. Haldane) îg6,Zq-ZzgâŠ{6,„',¤â~!*Çß¡45Óå XGH+

äÀ1 (Oparin - Haldane Hypothesis) 45Óå XGH+Gz2  - »xÆË~Zz6,+
TÅãCŠ6,ˆ~MäzZßVäi0+ÏÆM¸iÃŒXMjîsqìLLZk~
i0+ÏÆM¸iÆ)b6,,Æ‚BåâŠ{6,*:̀ÃÐcÅ¶̂Yè
Îze$-2~ZknÅèIZÜª]âú7ìXÅ0*È~™**f!Z̧Zx

C6 ¢zg~ìw™C÷Zka÷áh+Zk~ª]ÅÃð!*]7ìXóó
Zz6,+åZxÐOW,ƒä»Z‹Zs™@*åZzgZK‘:7icÃ
ÖäÅÃÒ7™@*åX

z{qìLLtX)i0+Ï»M¸i(åÐŠz**‡.Þr�kKM,Æ
ŠgxyìÑ]Æi',Š„”Zî»%œ/g;ì'ìw6,4ZzgâŠ{6,4ÆŠgxy
£ŠxXóó

LLZ¤/ëXÆiÆaâˆZÅŒ43›é EG]ÅOñ].1CZ0+ZiZ(g™,Â

~÷áZ+tŠzc*&kHic*Š{ƒX (Archaean) ñ�Š{ŠzgÅÚic*Š{ƒÇZzgZzA)
ÅuuÌ (Archaean and Proterozoic) ZzA)Zzglx§C) ZÏ§b

¹ZÌÅqïìZzgZq-£g~–DÅúÒÏ™CìXZk~:Üsi0+Ï
ZzA) ÅZ’Zð©V»M¸iƒZÉiF̂èV~Zq-ZzgêÁp~Mð'

~¹ÏgKgK',Zp.VZzgZyÆ"Ñg!*b£ŠñVÐlx§C
)~(,~ÔñKZzgic*Š{ÂZiyÅqï²z�Š~MNXt(,}',Zpê
¹ÏZ’ZðZzggKgK',Zp.VÆZ½q»³¸XtÇ"âVÅy»

Zg[‚wIZzgŠzuZ (1.8) ŠzgåX~ŠzÇúc*V÷'ªZq-Z(gtMJ
Zq-Zg[‚wI»ÇXZkx¿ÆMy~zZ§Å!*ª]ÃM`Ì†!”ZZzg
Ñwæ¹**gz}~Š¬YYìX

ä7Å¶™{ (Hutton) ~‘H Y1778 D+g+B3ï GEGGÅ¹g~�Z’Zðîg6,
ZgnÅZ’Zð@*gõ6,ËÌîgÑÍ7ƒ$ËXÓxF,Šø7[ØZ@ZkY+$Z÷ág{

™D÷ā].h+§i»P"5½3ð HGHã¿lx§CÇÆM¸i~ÑzqƒZ²¼
ZÏn»Z’Zð¿ZzA)~Šzg~ÌÑzqƒäÆZk**]÷X

°œðlx§CÇÆ{8Ð¬ƒ_¶X 80 ñ�Š{',ZpµÅ
ZyÓxúZï~P"5½3ð HGHãäZq-êÁ™ŠZgZŠZHìX"y‚i~Ôi²áÔ
M>]VZzgp´V!*ë%1oúZï÷XCÙZq-»Z®gŠzu}6,ìÔZq-
Šzu}Ã³™@*ìÔZW,eZmìÔzzáCìc*¯@*ìZzgtÓxÆÓx¨ù¦
i}ÆZg»»ñZ#‘W÷X
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LLbz~ÔÚÔâb/F,¹Ô!̂Zzgæzo¿!*ë6,ŒZbZ¼zyq—�
C8 ZKZkã&6VÅŠZzgF,¹ÆaÃ÷áVƒVXóó

"A partical, continuous, progressive, multiform and conditionally

interactive, self-realisation of the Potentialities of atomic electron states."

Z¤/pZz6,+X45Óå XGH+Gz2äi0+ÏÆM¸iÆ_·ÅãCŠ�ÛZëÅ1
‚bÅZq-÷ácÅwÐZÐ�,œ~Æz‰~§»]~Mä
zZáZz[Ð™[™**ic*Š{Šg„ƒÇXi0+ÏÆM¸iÐ0Ãb¬xîg
6,ªÏâÎÅ÷Xg»iÆgkge~ZkÅÃð´â]7IXŒVøgZ‚—
§]Å‚Š{F,+ZzgZ•ðãCŠ~ZlxÐìÔZ+Šgxã9�ZyY0+ZgzV
Ð‡Z‰ÎëM`Y…÷pz{)**xCÐ**xCâŠ}J-Å
£g~–DÅúÒÏ™C‰X÷áh+',9Å§bZÐi0+ÏÆM¸iÅOñ
i0+ÏÆúZïÅZ’ZIic*Š{Šg„ƒÇX

ZxzŸs#™@*ìāeZgzy»Zz[LL**xCZzg)**xC¡]ÆŠgxy
UÃÁÐÁ™ä»!*)̄¯pZkäƒÐ(,~)]~ÐZq-Ã»™
Šc*�Y0+ZgzVÆ¼gÅ¹g~ÅgZ{~9~‰XãCŠ~}.z{wÆjZáÐ
¡]»*¦gååÔÓx§Šzj]»ƒŠHZzgz{ÓxZÐZŠe$&Z$+~ìwHY@*
åzzZzg¬gèŒÛZg0*ðXÓx¡]Zq-Z$+~ÉZzgŠZ],}~w•™CÃMðXóóC
ZkÆ‚’k,~MäÆˆÐ‚³Šgc*:VäZkZz!ÃbÃ¾e$Œ
ìX

Zz6,+ät³Z~.Hā™{ZgnÅZ’ZðM[zƒZñ�Š{ŠzgÅM[zƒZÐ
ƒäÅ (Oxidizing) !*ÇZ¶XZkäìw7HāM[zƒZ»™ŠZg‰~

åXZkätGz£Ì7HāÎg`ÐMäzZà!*Ñ¶ (Reducing) OñA~
@*•g~Æik,ZW,M[zƒZ~Z,**xC6ðñZŠX6,i0+Ï»ŠZgzæZgìZipŠ

ú0*D÷X45Óå XGH+ÌZLîg6,ZÏnÆË6,àå:
LLÎg`Zkz‰Ü÷áh+M`ÅÚic*Š{gz×åZzg™{ƒZð~MxÅ

øg}‚tZq-!*ÇZ©M@*ìÔªâŠ}~ƒäzZàŠgz$+gzp=V
Æ_·ÅãCŠ6,�i0+ÏÆ¼gÐ¬MNZzgZk¼g»!*)̄µXâŠ{Ljy
Ð7gLtÚÃuZzgF,¹5+k,gLìZzgZkZg»ÆŠzgZytZq-nÅw•
ÐŠzu~nÅw•~Î@*gpsƒ@*gLìX~ÐCÙZq-«Ðic*Š{
ë{ZzgëM}c*áZiyƒCìXZkÒpÐi0+ÏâŠ}ÅZq-Z•ðë{
w•Æîg6,ªCÙƒCì�âŠ}ÆÀòZg»ÅZq-{mR6,Zq-5p!Æ
îg6,%ŠZgƒCìX

ëœ~ÆMy~ZxäZkY+$ÂzKzw™Zð¶āâŠ}ÆZg»
Å@*gõ»_·i0+ÏÆM¸iÆXÆiÆa.e$ZyZ‚ÛZgZ{¿ì@*ë
…ZxÆZyìÑ]»@ZkÇÅ‚³Îa~7MX
Zx»i0+ÏÃæ]Åw•ÅqªÆîg6,Òy™**Oîg6,Šg„å@*ë

Z[ëZk~tZŸ†™Mh÷āi0+ÏE®Ò5ëGZŒZzgæ]Æ!*bgŠ¿»
÷ìX6āZz6,+zŸs#™@*ìXLLZLŠzgÆâCÙ+§»] (Function)

Å (Albuminous bodies) Zzgp**!Z	x (Protoplasm) Å§bZxÌ6,zIöix
Z˜q]ZEw™@*ìX®ZZxÆæ]ÃZy6ðâŠzVÆ‚BÝ7

™**ecÎë’góY0+ZgzVÐe{™ä~»x[ƒñ÷Zzg:„
Æf™ æ] Zy{ØæCF,ZIÆ‚B�{Øæ]Ã5™»gÅˆ÷@*ë

~ZxZLŠzgÐ»°MÐåYèz{âŠ}Æ6ðgc6,{mizgŠêZzgAw
~æ]ÅZÌÃzZã™@*åÔâŠ}Åw•Åz{n�i0+ÏÅ (Metabolism)

S¤ìXóó
ëZÌqw„~Zk‡.Þƒñ÷āZxÅ÷~‚³ù]Ã'Ñzq

™Š,Xæ]Å6~ƒäzZàF,¹äZ[…Zk‡.Þ¯c*ìāæ]Ã
ZÐZŠ~6ð%·]»**xŠ}Ã6āZ•ð{meJvVzZáZ�ZŒiÅ

C7X(Polymers) ZÕÿZzga'
i0+ÏÅZk°p»�Šw-V7Hì�ZxäÅ¶ Ze~',9ä

340 339

170

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



YåXz{tK~**»xgìā45Óå XGH+ZzgZz6,+¹„{mGz£7™gì
¸:z{t7Ègì¸āM`Ìi0+Ï)i0+{âŠ}ÐZg»™g„ì)ZipŠi0+Ï
»¯òÃt0*˜Æˆ**‡.ÞæZfƒ[å(ÉtāZq-!*gi0+Ï)i0+{
âŠ}ÐZ’Zð™{Zgn6,ñ�ŠqÑ]Æ�Zg»0*ð¶ZzgZÐŠzu}Y0+ZgzV

C12 Ð£«»‚oÌ7åXóó

(How did Life Arise?) i0+Ï»M¸iùƒZ?
øg}aÃðÌZzgÎZwZâi',Š„ZÌ»qï7ìAtā)**xC
âŠ}Ði0+{ÔCk™äZzgÎWzZà‘‡]¾§b%ŠZgƒNXZzAiâä
ÐtßZK̈ãf‚~yKƒñìZzgZk»�Z[Z§hVÐŠc*ŠH
ìXëZy~Ð&(,}gs**]Å¶K0+„™Mh÷:

ªÃt'}.ZäZK̈âVÉÓxi0+ÏÃðHX
ŠzuZÃt'i0+Ï)**xCâŠ}ÐZipŠaZƒð‰v}ƒñÍ“
ÐQ}c*Í',ÆeƒÐ%ŠZgQ}X)ZgT(

ŠZÃt'i0+ÏÛzãÜÐi}6,¤/äzZáZq-Þ[U*Ü̂Æ
fg)MðZzgQZg»5+k,ƒðX

)**xCâŠ}Ð**xCâŠ}~p~»Ã̀×qDìXZkÆ
',@ZipŠaZö»Ãt'āi0+Ï°xÐz�Š~Mð'Zq-D@*gõg‚rìX

aZöÆÃb6,¢ (Spontaneous) Š*Ô̂uÔyz*yZzg!*.Þ~ZipŠ
MìXtŠ*-**EVÅ’k,zV~Ì÷áïìXLLŒVŒƒñÍ“ZzgÍ',
ÐQ}aZƒD÷ÔZK̈ãÕÐ�NÔQƒðøÐNÔ�uZzgMZzg
3i}ÐaìaZƒD÷'óóZz6,+Æ–wLLZyÆ4,Šq-ZipŠaZö

Zq-ÑiòZzgŠ!*Cîg6,U*"$”{|¶TÅÃ~Z‚kU*â~ZÌgBb
CZk~Ð¹¼èIZzgŠ-âÑð¹EVÐÝåXZkÆ',@ 13 ¶Xóó

Z’Zð-**ã,ŠZâV»iZztó{ZL™ŠZg~âŠ{6,*:åX

)ñ�ŠÏÆ!*)̄Îg`ÐMäzZà6ðîg6,u¤/x!*Ñ¶ÃîVÃgz1Æ
)MxÅ„ps”{̂(Ûzã™{ƒZð~ZzgMx−™{ƒZð Ozonea

~ñ�Š:¶Xz{i}Zzg«gÅR~_.[ƒYC‰c*ÁZiÁ!*ŠßVJ-¢zg
B‰Z#!*Ñ¶ÃN0*ãÔ»g0eZðM‚àZzgZñ*ÆMö}6,¿
™C÷Â¹Ï**xCZâz�Š~MC÷X~]Ì÷áïìZzg„CÙ¼Z,

C10 ñZŠÌ‘W÷�æ]Åú»!*)̄‘W÷Xóó
Zq-ic*Š{Àò̂~;®+Ð�k‚wIZxäŠg„‚~Z÷ág{
Hå:

LLZ¤/wZg]ZkŠg7VƒYCìāÁZiÁRÆZq-zW{~tZyuzŠ
Ð̂zi7™CXÆZ0+gæ]i0+ÏÅ&¢Agnp÷ÔA$Z¤/Šzu}6ð
qÑ]ÌñizVƒVÂi0+{6,zIöixú0*@*ìXóó

z{'×h+HìLL÷áh+Z,qÑ]aZƒä~DÙZgzV‚wµ‰ƒVX~
ZzgG (Nucleus) ä%œ/} æ] F,¹c*Zg»»Z†%³ðƒZƒZzgZk"ˆ

aZ™Æª3¯c*ƒÇpZk¬7Í/õ E
GäÓx**xCŠ*Å^¹Ò5é I

GC (Membrane)

F,¹ÆaãCŠÌ�ÛZëÅÔZke~g»ic*CØZ@Å‚g~F,KMÐ�Gz£
‡ìƒYìz{tìāƒÐ¬%7Í/õ E

GzZàZzg7Í/õ E
GzZàZâZqäZg»qÝHX

CZ¤/pZk¿~}ic*Š{²āÜsƒZ1ÀòÒpÐt7ÍðŠg„ìX 11 óó
ÐZÏ§b‰ZxÆìÑ]ÃZkz‰ÜÆ‚³òVäÃZ0+ZiHå

Æ‚BƒZXZyÃc*]ÃÜsZ[z{£xNÑzqƒZì 45Óå XGH+ ¸¼Zz6,+Zzg
TÆt	÷Xglee™Íqì:

~7ƒñ1ËnÆ Rationalist Annual YÆ 1929 45Óå XGH+ÆìÑ]
gŠ¿ÃÀŠ¶~**»xgìX0*õ‚wIZz6,+äZÏnÆìÑ]6,FF£!

(Biochemists) ÷áùHåT»ZW,ÌZÚ„ÁåXŠZâ]6,„âCÙ+§C6
äåÆa (Louis Pasteur) ¹6,¢¸āi0+ÏÆZipŠM¸iÃßõ0*˜

Zk§bßU*"$™Šc*åāZ[i0+ÏÅZ’Z»ÎZwZq-Y,̂‚³ÎZwÑg7HY
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³~ÃbÆâ+zZßVÃ (Vitalists) ™gÄŠc*XeZgzyÆÃtZg»Å»x!ä
i0+ÏÅZ’Z6,6u}ÐÃeZ%6,6g™Šc*XZkÆˆìw6,4ÅæZf
~ZyÅŠ?t¶āâŠ{6,4ÅãCŠ6,Zk1Ã'**eìX

äZK (Svente Arrhenius) ÎŒWg3454ø XGEG Y~Îi+yÆZq-6ŠZy 1907

»Ãt7HTÅgzÐz{Zk Panspermia~"World in the Making" Â[
Ë6,àåāZ¤/™{Zgn6,§]ZipŠÀ7á$ËÂQtGŠzu}(gzV
Ð”gs™zZðˆƒÏX

Å!*]™@*ì�Šzu}(gzV~§]»LLÕ@óó (Spores) z{Z,Ú}úV
eZ%ÆaÜ~™̂D÷Xøg}™{ƒZð~ŠZ4ƒäzZÑZ(ÃðÌ
Ú}3Z¤/Þ[U*Ü̂Æ‚BM@*ÌìÂz{V™gZÄƒYñÇXZ+WÆ
�Z[~Wg3454ø XGEGätŠ?Š~ā§]Z$+~ìZzgZkÅÃðZ’Z7pØZ@Zk
¹g~ÐƒŠx¸XtU*"$ƒ[ìāÜ~!*Ñ¶ÃîVÅñ�ŠÏÆ

¯gU„n{ƒYD÷XVwÆîg6,JYynÆ̀Nó Bacterial Spore !*)̄
**òÜð˜i~Ç‰ZzgÜÅ@*•g~ÃZy6,ZW,Z0+ZiƒäŠc* Gemini Y~ 1966

ŠHXz{b]~»ƒ‰XZÌqwÅ!*]ìā�Ûi+ƒLäìwªCÙHā
§]™{Zgn6,ŠxŠZg*gzVÅŠñVÆfg)MðXZk¦g~�ÛZ1™uZzg

äk0+»g~ÅMVätìw7Hāi}6,§]» (Leslie Orgel)
É4hÑõ GWgÉ
Õ@Yy1ú™ËZ+f�‘täeZÑì�ÛzãÜÐmgBb¶!pZ,
Ãb|~ÃðXi7™DXZ¤/ëtt™ÌBāi}6,§]Ë
Šzu}(g}ÐMðìÂZkÎZw»�Z[QÌ7Māi0+Ï»M¸i¾§b
ƒ@*ìÉtZq-ŠxúÅ§sáY@*ì'Zk�Ûè(g}Å§s˜VZk
»M¸iƒÇX

M¸i§]Å[zŸs#ÆaÛzãÜ»™̂äÅPZV¢zg]7X
§]»M¸i¡]~»g�ÛâZyúZï~0*c*YYì�‚hñ&Zg[‚wÐ
ic*Š{²āISàqÑ]~øg}ZL(g}6,»g�Ûâ¸X

tZ#îy)ZzgZÐZgTäÌÒyHì(»ìw6,46,FFÃ̀åTä
ZipŠaZöÃâ¯tZ[]{¤«Å�ˆ~ŒÛzyz«Å‚³pÄÅãCŠ
¯Zzgœ-VJ-ßÍVÆf~V6,Yc*g;XâŠ{i0+Ï»qï7ìÉi0+ÏZk
~aZÅˆìX-**ãZzggzòkKM,ÐZ’Zð|ðGäZÐ»g
heZzg…gäÆˆi0+ÏÅZ’ZÆ!*g}~6,ZuZge$6,FFZL¦gZ]Å
F,zóÆaZEwHXÂMúíÃZipŠi0+ÏÅaZö~Zß„ZgZŠ}Å

¡ÃMð'"fzw•âŠ}ÅLLi0+ÏÅð™äzZàgzbóóÆfg)
’q-X6āšä¹ì0*Šg-VZzg¬>VäZgTÅZy!*ÂVÐZ.Š{H

åéZY÷ �%Š{ƒ_‰ZzgZyÐZ.Š{7H�i0+{‰Xˆ~ZÐ
äÅ´GÅx]Æ_.F,zóŠ~Xæ¹GÌ (Thomas Aquinas)

Y1708ä(Dimitii) Æue‡F (Rostov) ZÏÐMPÃ̀gnp÷Xgz:
~zŸs#Åā|]âbZKÏ~ZyYâgzVÃ7á‰�ZipŠaZöÅ
&¢Agnp¸X

LLtÓxc[~»ƒ‰Zzgc[ÆˆZ+Ñz¬]Æ‚B6u}
ÐªCÙƒñXóóf!çÑ}~ZÞ,œ~Æz‰J-ţ̈o{åX

~ZLZi+"2.ç GEEvÆæ[~«!*gzZãîg6, Y1868 xKZÝ3½hÑõ Xä
ÒyHāi0+ÏZq-œu8Z‚kgBbì:6,zIöixXZkäizgŠc*ā»g™ŠÏÔ
^ZzgñZŠÆjZáÐtƒY0+ZgzV~Zq-ÜìX»g¦/Zg~~ÓxY0+Zg
w•Ô›zúÔAwZzgZ‚ÛZö±»bCÙ{™D÷XˆÆZ±gÐz{úV

Ð¶ƒD÷ZzgñZŠÆZ±gÐz{ƒæ]Ð¶ (Nucleated Cells)

ƒD÷�»g0Ô;àgzXÔMxZzg**>zX»%“÷X�i0+ÏÅ7æ{
Z»ðÅ,ÃªCÙ™@*ìX

�ÛZú‚bŠZyßõ0*˜ä&âMz!*ÇßY»!*zZ¹Y@*ì¹Ð
Š!*]Æˆ!*syZipŠaZöÆÃbÃgŠ™Šc*XLLi0+ÏÜsi0+ÏÐM$Ë
ìXóót0*»̃¸wìXZkÅŠgc*:VäZipŠaZöÆŠZ#ÖIZ:¦gÃÃ
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8k54è EG
GZzgCÙ§bÅp´VZg»ñwkÉ÷áï‰X™{ZgnZzg&+Z]pŠ
§]»Zg»Zq-¦S÷~ƒäÅOñ§ŠZ]Ð6,ìX™{ZgnÅ@*gõ»

Zg[‚wIZ!x5+k,ƒZXÑzq~™{ƒZð 1.8 ªŠzg&ZzA)¹Y@*ìÔ
ic*Š{F,»g0eZðM‚àÔZñ*Ô0*ãZzg**>zX6,Œå1Zk~MiZŠMx
ñ�Š7¶XZkÐI™{Zgn§]Ð¬g~åÂQ§]Å%ùƒð?

6āëŠN`÷�,œ~ÆM¸iJ-âCÙ+ZgM]t¢gnp
¸āi}Å@*gõ¹özŠìXt!*]ÜsgCgCzZãƒðāZk(g}Å
@*gõ}ic*Š{6,ZãìX´z{Zi,ZkÅ{¤t¶āZk~xZzg‰
Zz‡]6,MØ[p~zZµƒCgS¶XZ+„!*]…ÂxFÅ�Ûn”{/Æ
jZáÐÌŠ3ðŠîì�ZkÐ}ic*Š{ìÎ¬ìwÅYC¶XtI
»°ƒÇāŠzu~kBÆˆƒäzZà}F,¹Ô{mîg6,Zb{-VÅŠgc*Ä
ä}ic*Š{Šg\oÆ‚Bé™äÅãCŠ�ÛZëÅTÅzzÐøg}(g}
ÆZg»ÃKÆe~¹7gÄƒðX

Zg[‚w¬øgZ(g{̂k^Z(g™[åX 4.5 M`ëÈMh÷ā
gzi%{ÅÎaÆjZáÐtZq-**‡.Þ¦gîg6,îs²āŠ3ðŠêì@*ëZ#
øgZ‚—ZgMCz‰ÜÐ7,@*ìÂëlZgzVÆZq-!*ÇZÂx~ŠZ4ƒ
YD÷XâCÙ+ZgM]™zhzVZzgZg1V‚ßVÆ!*g}~ZÏ§bÎW
Æ¬Š~ƒD÷T§bë[RVÔŠâVZzgàVÆ!*g}~Î!÷X
z‰ÜÆZ,²ßVÐÖÅ&¢AgppzZáZq-Ze:z‰ÜÅð¢zg~
ƒ̂¶Xt™{ZgnÅ@*gõÆZ’Zð%Zi6,Œì1t6,MØ[ŠzgZk(g}

‚ÐÁ7ìXZkÆ£«~±ZK̈ãÅ7g~@*gõ 88 Å7g~@*gõÆ
M\VÅÝÐic*Š{²ā7ìX$+¬ÐZkÇÆ!*g}~ÞŠ]Å¶
øg}aZk¿»-¦gqÝ™äÅgZ{~qbìX

§]ÆM¸iÃKÆa™{ZgnÆZ’ZðâjwZzgM[zƒZÅF,IÃ
Y'¢zg~ìXZ¤/t(g{¤/ŠÆ!*ŠwÐú0*c*åÂZkÅF,Iic*Š{F,

t¿Z[ŠCÙZc*7YYYèZknÅ§]ñ�Š{Y0+ZgzVÆg3z™x6,ƒ
Ï�Zk»»0*™™Š,ÐXZk»M¸iÜsZ,(g}6,ƒYå˜V¬Ð
i0+Ïñ�Š:ƒZzgMx:ƒäÆ',Z',ƒYèMxi0+ÏÆaŠg»gØ
Ðï™Z7x™Š}ÏXZkz‰Üi}ÅM[zƒZic*Š{F,

$4-£4è GGGEÔZñ*ZzgM!
ggZ]6,Œ¶XŠ/ÇƒV~Š!*]ÐU*"$ƒZìā0*ãÔZñ*Ô$

4-£4è GGGEZzg
;àgzXÆMö}6,Z¤/!*Ñ¶ÃNeZàYNÂz{Šz‚Š{Z�ZŒZzg©à

YÅŠ;ðÆMy~Ü~ñ�Š’ 1960 lZg~ic*Š{ë{nÆZŒi¯@*ìX
Æ!*Šw~ë{‚Ó]»uZrÎc*ŠHåX®ZZk!*]ÆZk**]ñ�Š÷ā
i}ÅúÆZ’Zð%Zi~Ì§]Å%ÆaŠg»gÁÜ¬„ÐZ�
ZŒiÅ̂~ñ�ŠƒVXic*Š{qDŠ!*]Ðt!*]%ËµÐU*"$ƒ_

�Óx§]ÅãCŠ÷Zy (Nucliec Acid) ìāz{æ]Zzg%œ/~E¯ð!Z[
¬x8Zzg6ðp=VÐaZƒMh¸�›zúÅF,KM~ƒÐ¬

~zZµƒg„‰X (Soup) Î\
',9Æ–w§]ÅZ»ð§]Å@*gõ»zìZzgíZkÅZ’Z~÷áï
ìXÓx§»CbCÙA¸Z2Æ_.aZƒDÔ›zú0*DZzgñ]»Dg
ƒD÷X§»C6äU*"$™Šc*ìā™{Zn6,ñ�ŠÓx§]6ðR6,Zq-

 ÔCoenzymes ÜìXY0+ZgzVÅZlx~"ÑgàqƒäÆ!*z�Š
ZzgEàð!Z[6,ŒãCŠ~}4,xCÙ(0*c*Y@*ìX‚B„‚Bt Enzymes

ÆZßßVÆ� (Self Assambly) ¯Cì�pŠZ½Î �hZ z̃fgZ]»Zq-
Å̂~y™@*ìX (Structure) pŠÃZ•ð÷á0+ZgeJvV

(The Revolutionary Birth of Life) §]»Zz[M�Û,M¸i
tZ[zZãƒ@*Yg;ìāZLZ’Zð%Zi~™{ZgnÅ»g¦/Zg~c*

dqz+7¶ÜZ[ìX™{ƒZðÅF,IÔM[zƒZZzg&+Z]pŠ (function)

§]ÅF,zóZq-Z,ZìÅ™Š¶zZá¿Æfg)ƒðT~Ze7-
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¿Æfg)XŠzu~§s™{ƒZðÅF,I~p=VÐÔ!*<m‚ÓC
MxÅlZg~ZŸ±Æ!*)̄5§»CZlxz�Š~MNZzg›zú0*NX

egZg[‚wI¬Y0+Zg7Í/õ E
G»¼gZ�ZŒiZzgŠv‚Š{‚Ó]6,Œ

Ð¾§bƒZ?6āâ.ÞZÅxc*C6ŠZy;g®-g} Primordeal Soup

Y~zZãHā 1953ä (Stanley Miller) ZzgZkÆ÷á¤/ŠîH (Harold Urey)

i0+ÏZkz‰ÜZipŠ%ŠZgƒðZ#Z’Zðâjw~ñ�Š$4-£4è GGGEÔZñ*ZzgŠv6ð
âŠ}M�ãðÆ!*)̄u¤/x¿ƒñX'×h+6ðgŠpVÆ!*)̄‚Š{%·]

aZ DNA 6,Œ§]Zg»5+k,ƒ™ic*Š{ë{‚Ó]~psƒ̂ƒÏZzg!*Ñy
ZzgZyŠzâV~Z‚ÛZö±Å&¢A (Single Strand) RNA c*(Double Helix) ƒZ

ñ�ŠìX
qŠU*Cîg6,Z(ƒäÆZk**]¹„Á÷6āð6,„ë7
ö4XZ¤/i0+Ï»M¸isãÃðZâ3zZ§ƒ@*Âð6,2V»R¹¢oƒ@*X
t|~Zq-7{ƒ@*!§]ÆãCŠ~eJvVZzg¬xQCu¤/ò»Z®g

6,ìX¡Zq-æ]»‚? RNA Zzg DNA **‡.Þ¢uJ-ë{‚Ó]'
¯äÆa¢zg~ìāFÎZ�ZŒiÃZq-ºmF,KMÆ‚B�hZYñX
].h+F,+§8gR,~~t»xuZ�xŠbÌ�ñèÑäÐÁ7XqŠU*Cîg6,
ËgLÐ¤/x@*Ñ[~Zkq»zZµƒ**ŒÛd$ŒÛd$**eìX

ZkÎZwÆiÆaqw„~ëÏÆ̀ÃÃZCc*ŠHì�ÃtZ_Og
äQ]ZzgëÏ6,ZL»x Stuart Kauffman Z-ĝÃs} Å÷ácìX

~ZkZkyÃ7Hā‚ÓCZ_OgÐZipŠÄz‚aZƒäÆË~§]Å
Ãðnz�Š~MðZzgZkÆú¢]Zzg6Æ¡~¸Z2»g�Ûâ¸XZ¤/

~Z�ZŒoƒlZg~ñ�ŠƒVÂt¢zg~:ƒÇā÷áf Primordial Soup

z**Šgz̧q5+k,ƒäzZágŠ¿»ZOgHYñXÎ\~ñ�Š%·]ÐZq-
gŠpV»Ywú0*YåX (Self reinforcing) %1oZzgpŠÃ¾e$ÛzZá

¿Z0zVÆfg)Z‚Ó]!*ë¿™ÆZzgZq-Šzu}~_.[ƒ

;àgzXZzg45Í-ê
XGG6,ŒƒÏXM`™{Zgn6,MxZzgßì‰¸g~ÁÜ0*ñ

‚**>zXZzgä‚Mx6,ŒìXZkÅzzt 80 YD÷XŠg|t
ìā;àgzXZzg45Í-ê

XGG‰Á̄Üi}Æ™{ƒZðÐ{g`ƒ‰YèZ7
‡1™äÆaæ…**»°¶Xic*Š{æÆqï(,}(gzVäZL
;àgzXZzg45Í-ê

XGG6,Œ™{ƒZðÃ',ŒÛZgg3ìXZkÆ',@øgZgN*‚e0+ZK
$zgæ…Æ!*)̄™{ƒZðÐ!*ÇøzxƒŠHìX

Z’Zð™{ƒZðÃúŠ¶zZàM>]ãuV~G0*ãÔ$4-£4è GGGEZzgZñ*
÷áïƒÇXë�Ûn™D÷āt™{ZgnÆZ0+gzã{Ð{g`ƒð‰Xt™{
ƒZðÃ§™Æ!*gl',‚ä»!*)̄FXRÆQZƒäÐ§Zzg«gú

6,Œ¸X~ñ�Š Soup 0*äÑXt¢HY@*ìāt«gZq-IZi§]
nitrogenous 6ðÁÜäÎg`ÐMäzZà!*Ñ¶gzÝÆik,ZW,ë{

%·]}Z�ZŒ¯ñX!*Ñ¶ÃÑZka6,ZW,‰ā™{ƒZð~ **xC
ñ�Š7¶XtZz6,+X45Óå XGH+Gz£ÅZ‚kìX (Ozone) Zzizy

zZ],kÆ´z{Óx§]úVÅ̂~±ìX‚Š{F,+3ÌZq-Z•ð
ë{1ìX¬xÃttìāi}ÐYzZàwZ]Ì‚Š{Ðë{%·]
¯äÆa»°ƒÏX§]ÅZ’ZðZDw~Îg`ÐMäzZà!*Ñ¶@*•g~
ÐqÝ”{ÂZ**ðÃfí{™äÅ&¢Añ�Š¶@*ë™{ƒZðÅF,I~
ƒäzZàp=VÆ!*)̄!*Ñ¶ÃîVÅF,−»ƒ̂X‰Z	xX~
³gz…**òâŠ}äF,zó0*ðÔÎg`ÐMäzZà!*Ñ¶ÃîVÆZzizyÅµ

Åt (Algae) ~_.[ƒäÆˆvzZàgzÝÃZEw™äÆ‡.Þ¸XZ5
Z’ZðZlx»g0eZðM‚à_.[™ÆMx{g`™C‰TÆ!*)̄
øgZñ�Š{™{ƒZððƒZX

ZgMCz‰ÜÆÓxŠzgZ#/õ EG~ë™{ƒZðZzg§C™{Åu¤/òÆZq-
Šzu}6,].1CZ®g!*ë»x@{™Mh÷XZq-§s™{ƒZð~MiZŠMx

Æ(Photosynthesis) Åñ�ŠÏ§»Cu¤/ò»³ì)7ŠzV(~Mð@*;
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)ātÔ**xC Organ i sm u¤/x¿7ƒäŠî‰XƒÐ¬i0+{
'Zq-7Í/õ E

G6,Œp̧Zy~%œ/{ Prokaryotic Cells Ÿ('6,z™-S-7Í/õ E
G

Å&¢A7¶@*ëZy~Ëu (Cell Divisin) ñ�Š7åZzgZy~pŠ
$©o-+ö
GG

G

J-!*Ñ¶ÃîVÆÜsæZfÅ&¢A¶ZzgZq-¹g~Æ_.Âz{Zk
Zg[‚wJ-™{Zgn6,§]Å (2.4) 6,Z®g™D¸XtY0+Zg½ãŠzZ(gteg

ƒÐúc*V̂¸X
)Y0+ZgÆāÐŠzu}Y0+ZgÅ Budding Zq-7Í/õ E

GzZàt‘t)Òîg6,
aZö(c*ŸC„Æfg)Z‚ÛZö±™C‰XÀ˜)ÒZ‚ÛZöÐ̃z
ÝwðƒC÷Z#J-ā‡.ÞÂZg_p~zZµ:ƒ�ā¹÷áfz**ŠgƒCìX
Zkz‰ÜÆZg»ð¿ÅNgëg~ÅzŸs#ZkÐƒYCì@*ë%œ/}

Æ¼gÐic*Š{ëÏÆZk**]Ã�Ûzr5XZk Eukaryotes zZáúV-™-F
ÅM!*Š~ÐƒZX Prokaryote !*]»Zkyìā%œ/}zZáúV»Zg»6,z™-^

ÆZ0+gŠZ4ƒ™ZkÆbzÆîg6,g{  VwÆîg6,‰].h+-™-FÔ6,z™-F
gnp÷�GZyÆ¬z!VÆ DNA Mh÷X-™-FÆ¼Z¡IYZL

MiZŠz�ŠÅ!*ª]÷X§]&+Z]pŠ¼ãCŠ~pÒVgBbìX~Aw)Ë
āt~gzúƒäzZà6ðp=V»ù·(ZzgZ‚ÛZö±÷áï÷XZ¤/ë
¡]ÆöÃt™BÂM`»‚Š{F,+ātÌG‚Š{Ð‚Š{úZïÐ
Zg»0*c*ƒÇX´z{Zi,§]ÅâŠ~Z‚k»Ñ]Æ¬xF,+ÁÜ6,Œìª
;àgzXÔ»g0ÔMxÔ**>zXX

Zq-Ši¼g5+k,ƒYäÆˆ§]&+Z]pŠw~%0*äzZà§]
ÅgZ{~Zq-g»z^0YCìX§]ÅZq-:aZzZgª‚ÓCMxMð
@*;)T~gzÝÂZ**ð~psƒYCì(Æ¿Ðk�ìX',9Òy™@*
ì:LLM`™{Zn6,�§]ñ�ŠìZÐZK̈yä¹²āÐŠz©V~„™
g3ì'MxÐ‚÷hezZáY0+ZgZzgMð@*;c*gzÝÐ›zú0*ä
zZá7Š}XYâgZ0+ƒ}~g{Mh÷1Z7i0+{g�ÆaƒZÅ¢zg]

»**xŠc* "auto catalytic set" ™Zq-Z(ÂxúŠ}Mh¸&Ãs}ä
ìXZk§b‚ÓCZ_OgÐ¼g0*äzZÑÄz‚pŠÃZq-Z,ÂxÆîg6,ªCÙ
™}Ç�›zú0*@*ƒXtZÌZk§bÅ§]7ì&ëM`Y…÷XZk

7ƒÇÃð74545ë EGEGHÃeZzg:Ãð7Í/õ
E

GÅGƒÏQÌZk~§]Ð DNA ~Ãð
xËS:]ƒVÏXVwÆîg6,Zk~›zúÅ&¢AƒÏXZk~Zq-
n»AwÌƒÇ'Z�ZŒÆ‚Ó]ZzgŠzu}‚Š{%·]ÃLLpgZuóóÆîg
6,_.[™äÆẐLM\~÷áï™¢8XZk~Z’ZðâÎÅZ‚ÛZö±Å
&¢AÌƒÏªpŠÃZq-(,}gÕ6,;heÅ&¢AX

Phase tìw�Zq-£g~–Dc*ëÏÅi!*y~LLp~Æ%µóó
ÃªCÙ™@*ìT»ÈtƒÇā§]ËZâÇzZ§Æîg6,¼g Transitions

~7MðÉ¡]ÆÄz‚Å§s7æ{gsyÆ!*)̄¼g~MðX
z{7Í/õ

E
G¸�7ŠzVÆúVÅ¦”{ Animal Organism Y0+ZgāØ ¬

ÂZ**ð_.[™äÅ&¢Agnp¸Xps”{™{ƒZðÔ!*Ñ¶@*•g~Å°x
ñ�ŠÏZzg§]Åñ�Š{ZDwZkz‰ÜË5nÅ§]ÅðÆZkyÃ»™
Šî÷Z#J-āZÐ¡¦îg6,Š/Ç{Æâjw~qÝ:HYñXŠÔc*
Dg~YâgzVÅ°xñ�ŠÏÅ¯6,ƒÐZ’Zð%·]¹!~Ð“ƒV
ÐXZq-{m%µ6,Zq-£g~–DÆË~Zq-Z(Eàð!Z!âÅ5½3ð GGw

úƒZƒÇT~Z‚ÛZö±Å&¢AƒÏ:Zq-i0+{ŸXZk§b**xCâŠ{
)**xCâŠ}Ð%0*@*ìX§]&+Z]pŠ)**xCâŠ}ÅZ+aZzZgì�

‡.ÞÂZg_ Zq-{m§jÐ±ìXgCgCÑÅV‚ßVÆ²á~
p~ªCÙƒðƒÏTÆË~!*sy§]Å5ZlxªCÙƒNX Mutation

®Zë™{Zgn6,§]ÆÁZiÁ²á»ç™Mh÷X§]ÆZg»ÅgZ{
~ƒÐ(,~g»z^6āëY…÷ZzAz!V~™{ƒZðÅZz6,~R~

Å°xñ�ŠÏ¶XZkÅzzÐ«gzVÅRJ-MÃ¹@*•g~Åg‚ðe Zzizy
‚Ó]Ã DNA ¶Zk~!*Ñ¶ÃNÌ÷áï‰�§]»ñZ#“WzZá
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ƒ@*Yg;ìX²YâgzV~ZÐZŠe$Æ¦gÃîîg6,‡ì7g3YYXÜs
ZkÒpÐ7āMc*Zq-ºmYâgZÐZŠ~wg‚rìc*¤/z„ÉtÌāF,¹
ÆŠzgZyZq-ZÐZŠ~Yâg¹V»ƒ@*ìZzgŠzuZ¹VÐÑzqƒ@*ìX

LL¡]Æ!*g}~§i„ÆZq-%³6,˜VÓx�Ût̂gÆ%ZiÅ
ßg]~ŠƒYD÷Zzĝg~š/-VÆfg)Z¡ZŠZq-Šzu}~psƒ
YC÷ÔÎa»6,Z**âẐÅŒ43›é EGC§i»°7gLX].1]�ZÏ§b({ZzgC
Ã7â„Ô:„ËÃ)æzoZzgMÃ¹îg6,Šg„LLtc*z{óóÃ�xâẐÅŒ43›é EGC
Z%Ã]ÆŠgxy>Þ»»xŠîìZzgLLtc*z{óóÆ´z{Šg„(6,LLtZzgz{
ŠzâVóóÃâ„ìZzgZ¡ZŠÃ!*ë5CìÔZk%µ6,¸zZu§i„ì�.e$
oƒìX"—gzi%{ÆZñgÆaZzg‚bÆgLñLç5]

C15 ÅŠg\o',ŒÛZggSìXóó Categories ÆaâẐÅŒ43›é EGC
Y0+ZgZzg"YyâŠ}Ô7ŠzVZzgYâgzVÔg…zZáZzgŠzŠ|öäzZá
YâgzVÃ„™äzZà÷ZâzZã7ìÎëìw™D÷VwÆîg6,

Zq-Z,6Ðmgnp÷�ZknÅ§]7ìÜë¬x (Virus) zZ],k
îg6,B÷QÌzZãîg6,Zy~§]ÅpçV~Ð¼ñ�Š÷6ā

Hì: Ralph Buchsaum gZ³1lÎx
LLzZ],kZ[J-¥xƒäzZáƒÐ(,}æ]~Ð÷ZzgZy~

Æ(Crystallisation) ÐFZq-N^~»gKY`÷X!*g!*gÅ̄5+k,~
!*z�ŠTÐªCÙìÃðÌY0+Zgi0+{7$YÔŠz!*g{oƒßg�wY6,z{
ZKu¤/xVYg~gnp÷ZzgZK®ZŠ~ÌZŸ†™D÷XZ¤/pZÌJ-Ãð
ÌZÐY0+ZgâŠ}Å°xñ�ŠÏ~›zúŠ¶~»x[7ƒeptzZã
ìāzZ],kZkÜÃ6,™ä~æŠÇgU*"$ƒZTÆ!*g}~ìwåāz{Y0+Zg
Zzg"YyZâÆŠgxyÃðzZãZzg6,ZuZgZqÐiñ�ŠìÉZ(Š3ðŠêìāt
ëÏ~Zq-̂g~%³ìX

LLZ¤/ët¦g™,āƒÐZ’ZðpŠZ‚ÛZ›ñZŠzZ],kÐXRÂ̧t

ì�c*ÂMiZŠƒZÅ^~ƒc*0*ã~_.[”{X7ŠzVÃMxÅ¢zg]
7'|~z{Îg`ÅgzÝ~ZÐaZ™D÷'pz{Z0+ƒ}~

ic*Š{²ā:Â›zú0*Mh÷Zzg:i0+{g{Mh÷X®ZZy~¬Ã́Mð?c*Ãð
ZnÅi0+ÏZyÐ¬z�Š~Mð?t�ŠwZ[½ãDŠ3ðŠêìX

)Z¡IÅ anatomy 7ŠzVZzgYâgzVÅ§]Å@*gõ»-_·ZzgŠZ½ŸC
ÐYKƒð÷áñU*"$™@*ì Zoo, Phyte =ô(ZzgAwZ7Ë³ZãÔm]

MVäZk6,Z®g™DƒñZ‡V~'g]qÝÅXZyÅVwM`
ÀÆ¼Ùc*ÜƒÏ�àz‰ÜYâgzVZzg7ŠzVÅ»g™ŠÏŠ3Yìª

Zq-‰~¬ïÆîg6,ZzggzÝ~»x™äzZá¬ïÆîg6,ÌXóó

(Early Life Forms) §]ÅZ’ZðZDw
(Chromosomes) tZq-ª]Z0|ìāÓxY0+Zgāc*]Æß6

F,I~!*ÇZq-‰÷eìz{Ùc*ƒc*ZK̈yXÓx82.ç EGEEZq-„nÆ6ð
ë÷Xt!*]zZ],kÆ!*g}~ Nucleoprotiens ñZŠÐµ÷&âZ]

ÄA.0îG
ÌŠg„ì�Y0+ZgzVÅZ+‚Š{F,+n÷�**xCZz)Y0+ZgâŠ}ÅŠr
6,9~ìXâZ]

ÄA.0îGÅ6ðF,IZq-‚ÓC�ÃZ‚ÛZö±Æ‡.Þ¯Cì
�82.ç EGEEZzgzZ],k~i0+Ï»ãCŠ~{āìX

ZxZk§sZ÷ág{™DƒñHìā§]»Zg»Óx̂g~ZlxÆ%
7ŒYYX

ÃtZg»~îuÈc*V‡ì7ÅY‰XZ[gl,|ŠZgZzg%gl,|zZà
Amphibians ‘‡]ÆŠgxyÌîuÈ~ñ�Š76āTZzgV(£Ò3ð

G
GV

ÆReptiles ÆŠgxy:ƒäÆ',Z',ì²6,0+zVZzgg…zZáYâgzV
ÅPŠgxã Archaopteryx Zzg Compsognathus Šgxygzi',zi»ƒg„ìX
~Z,6,0+}X (Hemispheres) š/c*VN!*¹÷´z{Zi,ŠzâVÛ™zV

÷XÅavV~ŠZ-$ñ�ŠƒD÷XLLtc*z{»ZEwic*Š{Ðic*Š{**oƒ
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«gZ,¢zVÐ½}7,}¸X~{m6ðñZŠñ�ŠZ̧zgz{Zq-E
²áJ-',ŒÛZgg�ÆˆŠz!*g{¸T$ƒ‰Xóóz{'×h+qìX

LLz{¢}X~‡Z·µîg6,Z,¿Z0ñ�Š¸�LL»gMæóó
»!*)̄0Mh¸ŠzuzVÅÚic*Š{²ā‡ìg�Æ‡.Þ Polymerisation

ƒVÐZyÅ’ÆZk**]»m',Z{gZ„ZyÅëÏZzgZyÆAwÆñW,
ƒä6,ƒÇXZq-Z•ðE²áÆˆ¢zVÅZ+Zlx»6ðZN[ƒZƒÇ
X~ZLâjwÐ‚Ó]qÝ™ÆZyÐZ,ñZŠ¯NhÅ&¢AƒÏ�
:ÜsZyÅZKÉZy¢zVÅ’ÆaÌ¢zg~ƒD�(,}ƒäÆˆ

C18 f~¢zVÅßg]~„ƒYDXt§]7ìpZkÐŒÛd$F,ìXóó
g»ic*CØZ@Å¶Æ7Ãt¢zg~ìā].h+úVÅ̂»Y,̂{1Yñ
@*āZyÅZ’Z6,gzÝeZàYnXi0+Ïc*§]Å‚Š{F,+ZDwÅZ‚ÛZö±Æ

Genertic apparatus) a¢zg~ìāZy~Eàð!Z[»qïZq-QCM!
ñ�ŠƒXZ¤/7Í/õ E

G§]ÅãCŠ~Z»ð÷Âë½ã¢ÐÈMh÷āZ’Zð
c*ZkÐŒÛRmgppzZáM‚ÓC%“ Eàð!Z[ ā-V~

ñ�Š¸XVwÆîg6,Ùc*Zq-7Í/õ E
G6,Œƒ@*ìZzgZkãîg6, (Polymers)

Óxi0+{úVÅZ’Zð̂ìX
ìZkŠggN*ƒ@*ìāZq- E. Coli Z~Ãà T»**x Bacerium Zq-Ù*

kv¢a~ZkÆZq-��7Í/õ E
G�Mh÷XtZq-ŸCŠ-ZgÔZq-G6,

Œƒ@*ì�¢zg~‚Ó]ÃZLZ0+gÈgBbìZzgt»gMæ‚Ó]»Oî™
ÆZ77Í/õ E

GÆ!*CÙÐqÝÌ™CìXt7Í/õ E
GZzgZkÆ!*CÙÆâjwÆ

ŠgxyÂZiyÃÌ‡ìgBbìX7Í/õ E
G»ic*Š{F,AwG~z̧q5+k,ƒ@*ì˜VZ,

%zV6ð¿ƒD÷�ZgŠ¤/Šñ�Š½ZÃZK›zúZzgF,¹ÆaZEw
™D÷XÙ*Z~ÃàCÙä4ˆZK±(,J@*ìX7Í/õ E

GÆZ0+gZkZâ¿
ë÷Xt¿Z0 Enzymes {%} p~Ã‚Ó]»Zq-¤/z{e¯@*ìÎ

ì�6ð¿Ågëg~ZŸ†™D÷1Zk¿ÆŠzgZypŠps7

�Ûn™**Â7āzZ],k‰æ]»ù·F,¹™ÆÙc*‰(,}ā-V~
psƒYå�MiZŠƒVÔZKpgZu‚Š{âŠzVÐpŠqÝ™DƒVZzgÎg`
ÐqÝƒäzZàÂZ**ðZEw™D÷X

^ÅZ+R»ñZi:ëñ�Š{ŠzgÆLLMiZŠÙc*óóÜZlxÐ™Mh
÷X~Ð¼³gz…ÆOñ!ZzgY*âŠzVÆfg)Mð@*;»¿
™D÷X‰Šzu}**>zXnQZzgßìÅ‰ÐqÝƒäzZàÂZ**ð
ZEw™D÷XVwÆîg6,tZñ*Å‰Ð**>f$¯D÷c*;àgzX
ÏàÐÜTÐ{g`ƒäzZàÂZ**ð»g1;àg�Åú~ZEw

C16 ƒCìXóó
Zk(g}ÅúZzgRÅµÆQ}ƒäÆŠgxy×¾²á»
Èìā§]»¼gªZyÁuJ-gL²á~ƒZX
Z]43©è

HGEEZÍ®zŸs#™@*ìāZKÓxF,ëÏÆ!*z�Ši0+Ï!gëg~
Zg[‚w6,ZäpgŠ| 3.5 C6āÂµ¶ 17 ÐÎ¢~ƒYå¼g~MðXóó
úVÆ÷'ª%œ/{Æ% Prokaryotic , (micro fossi l s) eJ‘

XZ7™{Zgn6,§]Å‚Š{F,+ Methanogens, bactaria, blue-green Algae

3.8 Zzg 3.5 Õÿ¦gHY@*ìZ¤/pZkz‰ÜÌàqñ�ŠåT»Èìā
Zg[‚ßVÆŠgxyøg}œuZ].ZŠ»¼gƒZXÆ‚B‚BZzg9Ì

‰�**aƒIX
Zkz‰Ü™{ƒZð~Z¤/‚ÓCMxñ�ŠÌ¶Â.e$©àlZg~Zk

z‰Ü�āØñ�ŠZ̧7MxÅ¢zg]7¶'Šg|z{Z7âgeZrX
ZrVä;àgzXÅ‰™ÆZzg»g0eZðM‚àÃ$4-£4è GGGE~ps™Æ›zú

úVÐxËƒVÐ�M>]VÆ Eocyte 0*ðX¹ŠHìātāØGZy
Š;âVÆZ•ð¤/xâjw~gT÷Xz{ZKÂZ**ðMxÐ7É÷Ã
;àgzXÏ[+~ps™ÆqÝ™D÷X

glee™Íqì:LLë¦g™Mh÷āi0+{úVÆZg»ÐIZ’Zð
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ÆÔGÆq�c*zßwà{ÃZq-æC‚ãÐÝ™ÆÔM\(,~p´V
C19 aZ™Mh÷�§»Cîg6,»gMæp´VƒVÏXóó

Mð@*;ZzgÒZ‚ÛZö±
(Photosynthesis and Sexual Reproduction)

Ñ]ÐzZãì7Í/õ E
G»Zg»**xC  6āIZi,z̧q5+k,ƒäzZáq
ÆMZbZ**aƒ‰ (Biotic Soup) Zg»»×F,¹c*C%³ìZ#§»C³"

Â™{ƒZð~ñ�Š0*ã~i5+k,**xCâŠzV»Zg»¢zg~ƒŠHX¿Â
Åic*Š{‚Š{1ÁñW,ßg]ªMð (Metabolism) ÅOñAw (Fermantation)

@*;Z†ŠxåXSà³gz…‚ã»Zg»ƒ[åXZkÅzzÐi0+{āØF
ÂZ**ðqÝ™Æ**xC‚Ó]Å@*;™Mh¸XMð@*;™äzZßV~
ÐZzAäŠgCÂZ**ðÐ½7g‚Ó]Å¶ÅzzÐpŠÃ)“ÐZµ™1

ZzgãCŠ~aZzZgŠ¶zZßVÅ(6,',Z)yƒ‰Z#Zq-!*gMð@*;Æ¿6,
ˆg0*1ŠHÂ§]»wôpƒŠH‰„t›zú0*@*ìZzg»°lZg~X
MxaZ™@*ì‚÷he»¿eƒY@*ìX¡~ZN[Æ̧Z2Æ_.

Z#Zq-!*gMð@*;Ñzqƒ̂ÂZkäˆ~MäzZàÓxi0+{Zâ6,ZCî
ghZZzgz{šµZkŠg»x[U*"$ƒðāZkä¬zZà§]ÅÓxßg'™
�ÐSŠ,X

tF,¹Zq-£g~–DÃªCÙ™CìXic*Š{ë{ªVÅ§sˆ»Zg»
Eukaryotic Zq-M¿ì�!*sy§]ÅZq-5n»!*)̄¯ª%œ/Zð3

ZkoÆZz6,àz‰ÜF÷áñY›}7Š}ÔYâgZzg»ð -(Nucleated Cell)

Æ_.MxÅ Mitchell Sogin XZ%OâÅ5½3ð GG°!*Çß¡ñÎÌ (Fungi)

lZgÐZg»Ågëg6,ZW,7,ZXŠ*"âVÅ6ðF,IÐZ0+Zi{ƒ@*ìā™{
ƒZð~MxÅlZg×zZã%ÖV~(,f¶XÆŠgxyZPxÆE
²áƒD¸X¼âCÙ§»]»ìwìāMx»Zq-{mR6,)§]Æ

ƒDXtÎ@*g»x™D÷ZzgpgZuÃÚps™ÆaZzZg~ps™D
÷X

Z‚ÛZö±§]»Zq-ÑiòKìZ#Zq-3„ƒ@*ìÂ˜zŠº
ðƒ@*ìXÜ»}4,x�!*ÇâŠg7Í/õ E

GÅF,KMÆ (Set) úV»Zq-ÃL
_.6æC‚ã¯@*ìÔEàð!Z[~7æ{ƒ@*ìXZkÒpÐz{

DNA ÑU*ã÷ā‰{%}ÅæŠÐÜsz„ZK',Z{gZ„Z‚ÛZö™Mh÷X
~z{‚g~¥â]ñ�ŠƒC÷�6æ]Å (Deoxyribo Nucleic Acid)

',Z{gZ„Z(7™MhÉ  DNA ÅgZÉð™C÷@*ë Synthesis ú
(Ribo Nucleic  RNA Æîg6,»x™D÷T~Ð‡œä Master Copy

J-F,KMÆ!*g}~¥â]á™YC Syntheizing System k�÷� Acid)

%{%zVÆîU*ã7¯MhZzg{ Eàð!Z[ ÷XZkÃ74545ë EGEGHÃeë÷X
Æ70MhXZy»Zg»GáZi~èo6,ƒZƒÇXƒY Eàð!Z[ %}%

ñ�ŠƒV�{%}ÌƒVX»Zg» RNA ìāÁÜÅZ’Zð7~~Z,
úHelix äZNï™Zq-45Ó½ø

XG
RNA ŠgCOîÅãCŠ6,ƒZƒXZ,{%}
ÅãCŠ0ŠH@*ëQCÕàÌz»¯»ƒä RNA Šc*ZzgZKÜ»g™äzZá

zZà!VÐÞZ7ìXÙ*Z~XÃà~tÅ=ôCÙŠk�Z‚ÏÝw
~Zq-ìXÑÅVYVÆ²ā~Z+™V'‡.ÞÂZg_p´V÷áh+ÁñW,
ƒVp�Šwîg6,tāt~÷~p´VaZ™ä»!*)̄0$Ë÷ZzgŠgC
OîÅãCŠ6,5ZâZqÅú»!*)̄0$Ë÷X

**xCZg»»Z†%³Šzu}7Ê-,çGiÅF,¹å'‚Ó]»ù·'�
7g}7g}{0+ZâVÅ̂~¦åX‚Ó]ÃÈ™ÆgppÆaZq-eJ‘
Å¢zg]¶:Zq-ß)xŠZgŸCGXŸCäVë{eJ‘÷�̂kZzg
âùqpVÆŠgxyáZiy÷XGÅF,I~©àp=VÐZq-£g~

zŸs#™@*ìXLLZÐ©à Chris Langton p~aZƒ$Ëì6ā™kÑÐ
‚ps™ÆÃ«zwÅF,Ips™ÆÙ!Z[ÅF,IÃðhZ‚ps™
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ÐÒZ‚ÛZö±¼g5+k,ƒðXZkF,¹Åzz Budding & Fission )Ò
ÐŠzZÐZŠ~−V»ñgzOñZŠZk§bŠƒ@*åāZ‹±ZLzZ−+Ð
ZƒC¶XZkÅzzÐz{pMc*T6,¡~ZN[»¿ƒYåXCÙYâg

™zñÎxÆ�hzVÅ^~%œ/}~ñ�Šƒ@* DNA Zzg7Š}Æ7Í/õ E
G~

ìXt™zñÎ'×Zy82.ç EGEEÆqïƒD÷�ZÐZŠ~S:]»ç™D÷X5
7Š~Z¤/pZLzZ−+ÅS:]ŠƒC÷QÌz{ZyÐZƒCìXZ(
4ìāÒZ‚ÛZö±ÅZ’Z»mŠ*ā-VÆZq-Šzu}ÃpgZuÆîg
6,è3ÐìXŠzâVZÐZŠ~−V»QCñZŠŠƒ™Zq-Z,āØÅ̂~
aZƒZT~™zñÎ'×ÆŠzÃL¸X(,ZātQŠzZ,”V~#$ŠHX~

ñ�Šgì1z‰Ü ™zñÎ'× ÅŠg„lZgñ�Š¶XzZuZzg�h}zZá ™zñÎ'×
Æ‚B‚B�h}zZàqªYâgzVZzg7ŠzVÆz�ŠÅÀòqª0ˆXZk
äMZÄCÒ5é E

GCā-VÆZg»ÅãCŠg¿X
ªCÙƒZXtë{M metazoa wÐizzZ �‚wIª 700Ð 680 ½ã

ZÄCÒ5é E
GCāØ¸�ZK›zúÆaMxÆZ`¸XZkŠzg~™{ƒZð~

�‚wItZKqDRÃV 140 MxÅlZg~xZŸ†ƒ@*g;ŒVJ-ā
ŠHXZg»~u¤/xúZï»™ŠZgzZãîg6,].1CìT~’góƒäzZà
lZg~p=VÆE²ßV»ŸZe7-Š}ÆÐI^Y@*ìXZq-Z(„

�‚wIMc*X 570 Šzg½ã

(The Cambrian Explosion) ‰~Ç»i',Š„�Ûzr
t!*]c*Š™äÆa¦g6,¹izgŠ¶Å¢zg]7ā™{Zgn6,§]
Åë{ZDw»1HqDìXZq-Z+Š*»©f‚~ÑØ˜Vi}ZYh

)Z5(Å. Algae Zzgzk,Zy"âV6,Œ¶ZzgT~ë{F,+ZDw§]
Zzg@*Ñ1VÅ»ð¶Xi}Å@*gõÆic*Š{F,{~¸ßg�w¶XDÙZgzV�
‚ßVJ-§]ÅF,¹½ãYæ¶QZe7-tj]»DgŠ*§]Å@*gõÆ

i',Š„�Ûzr»!*)̄¯ƒÇX
'åîg6,MxÆâjw~eRŠHZzgZkä Eukaryote %œ/Zð3

Ën»pªCÙ7HXZz!âÎÅZk5§]ÅnÆ¼gÐF,¹c*CÒ
Z‚ÛZö±ÅRöaZƒðTÐZg»Ågëg~'×h+ZŸ†ƒZ²)%%œ/}

Blue - ¡ŠzZlxÆā-V6,Œ¸XªÙc*Zzg Prokaryote Æ3(
)MyZ™̄Mð@*;Æfg)MxaZ™D¸(X-™-^Óx green Alae

CÙ}7ŠzVÔÓxYâgzVZzg»ð6,Œ¸XÒZ‚ÛZö±MÐÅ‚Zq-Zzg
£g~–DÃªCÙ™CìXZk~ðCñZŠ»%œ/}ÆZ0+g%6ƒ**¢zg~
ìXÒZ‚ÛZ›±ÐŠzúVÆ82.ç EGEEÃŠƒä»ñµMìZzgpÆZk**]
¹(,|YD÷XZ‚ÛZö±~-™-S-úVÆ™zñÎ'×!*ë_.[ƒ™6

~Gene Pool 7Í/õ
E

GaZ™D÷X¡~ZN[Æfg)oƒQCpZ]
ôpƒYD÷X

§]Æã~UîV~ÐZq-Z‚ÛZö±ìXÓxYâgzVZzg7ŠzVÅ
ãCŠ~Z0+gzã‚|#Zq-„ìXZ‚ÛZö±ZzgñgzOS:]ÅÃÒúV

TÆfg)§] (DNA) Æ5\ÐƒCìª�ZzgâŠ{Â6Xz{QCñZŠ
ÅZDwZKS:]ÃZq-±ÐŠzu~±J-v™C÷ÓxúVÆ

Ð¯ƒ@*ì  Cytoplasm ‚çöix %œ/zV~÷áïƒ@*ìX7Í/õ E
G»eJçÌ�ā

ÅZ0+gzã Organelles ë÷X Organelles FgLgLāg‚rìÎ
‚|#ZnÆÙc*Ð̃zìTÐtÃtMìāYâgzVZzg7ŠzV

gnp¸ˆ~ DNA ÆúVÅF,IZyā-V»³ì�LMiZŠZ̧zgZK
Šgc*Ä microtubules YÅŠ;ð~ 1970 ï™Zq-!*b¬zyÅZ»ð0‰X

ƒñXtæ]Æe&+}÷MVäŸ~ñ�ŠCÙ7Í/õ E
GÃZ0+gÐyZCîyÅ

§b–gZŠc*ƒZìXtZ0+gzãeJç7Í/õ E
GÃ̂«™@*ìZzg„CÙæ]Zzgöi)

ÅaZzZgÅ¤/Šl~Zq-™ŠZgZŠZ™@*ìX-™-S-c*%œ/ZðúVÆ¼gÃZq-
DÙZg0*õÎ�‚wI»Zq-§»CZz[¹YYìX
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ä�g{mZg»Æ6,Zä¦gÃ½H Stephen Jay Gould ìXZ]43©è
HGEEXZÍ®

)',ß Burgess Shale ìT~ZÐ’góp~»Ú¿ŒY@*åXZkä
ÃO~g»i»Zë%œ/(Æg»iÆgkgeÆ!*g}~�î]Å÷ZrVä
Dg»ic*]Ãps™ÆgÄŠc*ìX

§]äÚZg»ðF,¹ÆâāÅßg]~F,¹7ÅÉZq-Z,
»**xŠc*ìT~ Punctuated Equilibrica ¿Æfg)&Í®äËÂZiy

ªCÙ~ZPxÆEÇzV»öZe7-Zzg6,MØ[p=VÆZ,z²VÐ
I^Y@*ìX~(,}eä6,Y0+ZgzVÅh**aƒYC÷X0*õÎ�
‚wJ-ÆZgMCÇzVÅuu,Z,Ze7-Z¸gzVÐ„g]÷X~¼
Y0+ZgzVÅh¸T$ƒ™Šzu~YVÆagZ{ûZg™C÷X"âVÅú
Zzg',Z„VÆ\‰ZgMCúZï»t§»C�ŠwìXtZg»ÅZkƒŠ{Ü
ÐÃð**©7g‚rTÆ_.Zg»Ã’góp~ZzgâjwÐ_“»¦J
‚ŠZ¿ŒY@*åX

eZgzyÆ¯òÃbÆ_.§]Å«MZÄCÒ5é E
GCë{ZlxÆˆ
�‚w¬LL‰~Ç 500 Ñi˜Ngëgp~»Zq-M²āMc*ƒÇT»²z`

Æ�ÛzróóÅßg]~ƒZ@*ë@*i{F,+Šgc*:VÐU*"$ƒ@*ìāZ(7åX
Zg[‚! 2.5 Í®ZzgŠzu}|Z]Åî]ÐªCÙƒ@*ìā™{Zgn6,§]Å

@*gõ~§]ëÏÅ²+R6,g„ª6,z™-S-7Í/õ E
GZzgZyÆ´z{¼7X

�‚wJ-(,}Zzic*Š{ë{-™-S-7Í/õ E
G0*ñYD1̧M 700 LL'×h+
�‚wÆ²á~�ZgMC 100 ZÄCÒ5é E

GCYâgzV6,Œ§]ñ�Š7¶Q
³Z6ªCÙ (Fauna) Òp}MçÅÝÆ',Z',²āì&ŸiZzgZ¯**

XA$Ðá™Z[J-Ô Burgress ZzgQ TommotianÐEdiacara ƒñ'
�‚wª]Z0¹EVÔZLVZzg»xçVÐ„g]÷1ÃðZq-Ì 500

¤/z{~ Burgess *Ã"5Ðê
JG)m@*]Zzg³Z**]ÅÃð5n(c*ãCŠ~Kãem,Zí
÷áï7ƒZXóó

ƒÐic*Š{egZâð�ÛzrÅ̂~O7,~XZ[eJvV»gkgeZZ‡q
§]»)©à�ÛzrªCÙ™@*ìXeJvVZzgpßVzZáYâgzVÆ¼gÅF,¹
ÃßzVäZLZ0+gôp™g3ìXZq-¹(,}eä6,«gzV~§]Å

Zã„(,} Stromatolites 5ZlxÃ�Ûzrïg;åZzgZkÆ‚B‚B6,Zä
Å¸̈^§]¶XMZ Protozoic lx§CÇ eä6,**aƒgì¸�

ÄCÒ5é
E

GC‘‡]Æ¹(,}eä6,ªCÙƒäÐi}Åßg]ååÆ
a$+ŵX

qìLL¸„ƒÐic*Š{‡.ÞÂz)Zzg F.H.T Rhodes ZpXZÝXKgzAi
Z{z}~eZ%zZà(q�eJvVÆgkgeÆ!*g}~ìz{Zy»M¸i
ìXeJ‘X"âVÆZ0+g»°(,~lZg~«ŠiªCÙƒñ÷z{ik,,

�‚wIteJ‘Zy~¦ƒñ¸X 600 ‰~ÇÐmgBb÷Zzg¸„
6,Zä)‰~ÇÐI(ÇÅ"3eJvVÐ½ã¬g~÷Z¤/p6,Zä
ā-VÆP¶K**]Zy~¢zg0*ñ‰÷ÔŠzâVZlxÅ"âV~�ÛtZÚ
„(,ZìAtÃM@*ì:ƒYìZq-âCÙg»ic*]ñizVŠ3ðŠ¶zZà‰~
ÇÐ¬Å"âVÅµ~‚g~/Å�gìZzgZÐ¼Ì:A)ZzgFZq-
äZ(„Hì(pz{�4‰~Ç~M@*ìg»ic*]NÑzqƒYD
÷'−V»Zq-i',Š„àqÔZh§bôpÔ‚g~Š*6,”Zzg×¬xXt
ƒÐ6,Zä¬xg»iÅ«{¤ìZzgZg»IzVÆaœó»!*)̄ì
YègCgC‡.ÞbCÙ{F,¹ZzgF,KMÅOñ'Zy»¼gËZgMCŠ}ÆÐ

C20 Á7åXóó
ZKÓxF,f;-$Æ!*z�ŠeZgzy‰~ÇÆ�ÛzrÃKÐ‡ÜåX’gó

Zg»Æ¦gÐ5ƒñZkät�Ûn™1ātZe7-–D¡ªCÙ~ìZzg
g»iÆgkgeÆ**åƒäÅzzÐìXqD',ÎV~g»ic*]~ƒäzZà
5ZzgªZyÁŠgc*:VÆ!*)̄Zg»Å=ôzÂ±~(,}eä6,p~ƒð
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z‰ÜÆÒpÐF,KMŠc*Y@*ìXz‰ÜÆeäÅ„Zy(,}ÇzVÆˆ[
ÐZkaÅˆìYè**aŠHVZzg6u}Ð!ëg�Ûzrg»ic*]gkge~

C23 ¹zZã´â]ghYD÷Xóó
(Plants and Animals) 7Š}ZzgYâg

)‰~Zzg (Odovician Period) �‚w¬‰~Zzg<Šzg 570-440

Æiâä»X)�½ã�k (Paleozoic) ZŠzZgÆŠgxyEi~ (Silurain) |zg~
Zzg graptolites ™zh‚wIÑzqƒ™aZ:™zh‚wI»ƒZ(ÆŠzgZy

)Zq-ZõÐŠzÅJ-»D~ZzgœM!Yâg²ÄB0î EG(Ãúc*V�Ûzr Trilobites

qÝƒZZzgŠ*½~M!YâgzVÅZlx~(,ZZŸ†ƒZT~«T»¼g
«g lapetus Ì÷áïìXZkÅzz«gÆ�Ûl»i',Š„;îå{mîg6,

�‚wI(',sÅqVÆ×Z 440-400 ÇÆŠzgZy) (Silurian) »X|zg~
Ð«gÅR~ZŸ†ƒZXZ¨Ô-g\ZzgÑàZ%MÆ(,}{Ã=ÍäzZá

Z…«gYâgzVÅÜkãÅgZ{~Ãð(,~g»z7̂Z̧zgtÃðZ·t7å
āZkŠzg~d~ÜkãZL²̀z`ÃâX

Zkz‰ÜJ-',Z„VÅ„¼ÐÏƒ¶̂X†!',ZWZq-e¢
Å^~ZNƒ‰¸ Gondwana Land eJáù´Æîg6,Zq-Z’Zð

)Z�ÛiÔ†!Z%MÔZ†gªÔM7´ZzgZ&+c*(pÑàZ%MÔ-g\ZzgZ¨Zµ
¸X-g\ZzgÑàZ%MÆŠgxyZq-gN*‚Z’ZðdZzªâkåZzgÚ†!
Ñàf!Z�Ûi~Ë(zZµåXẐiZV',Z„VäŠƒ™Zq-zZuZzg

Iapetus �‚w¬ÑzqƒZZ# 380 Xt¿ Pangaea i',Š„',ZW¯c*'
»Nh~ŸðƒZXZkzZ§ Caledonia-Apalachian ¸T$ƒŠHTÐ Ocean

ÆË~!*vZzg”ZM:~”Z‰TÐ-g\ZzgÑàZ%M!*ëï‰X
»Ñàf!Ã** Gondwana Land Zkz‰ÜJ-ÚŒÛd$MäÆ¿ÅzzÐ

ÑàZ%MÐ”ZŠHZkÐZq-4Úi̧}z�Š~MŠHT~Óx',ZW

Šzu}ZÖp~ZyMZÄCÒ5é E
GCā-V»¼g�ZkÓx§]ÅãCŠ÷T

)âjwÐ_“aZ Adaptive ÐëM`zZ�÷ËNgzÔ’góZg»Å
™äÅ&¢AgppzZà(p=VÆù´ÐaZ7ƒñÉZk»!*)̄
Zq-Ze7-Ô£g~–D¶XtÇsV~Zq-§»CZz[åT~

(Phyla) LL‰~ÇÆM¸i6,Zq-„ZgMCx~½ãÓxF,].h+³Z6Ã^
Š!*] Anatomical «!*gªCÙƒZTÆ‚B‚BZkÐÌ}(,~®ZŠ~

)YâgzVÅZlx(ªCÙƒñ�ˆ~ic*Š{²āJ-ZCz�Š',ŒÛZg:gÄnXóó
‰~ÇÆŠzZy%gl,|ÅA~zZád~YâgzVäâÃ^)YâgzVÅ
āÆZ0+gZq-Šzu}ÐZqÐiÅãCŠ~Z»ð(«!*gªCÙƒñX~Zq-

Trilobites Zzg Molluscs Z@Ô Coelenterata )�-(Ô Protozoa 7Í/õ
E

GzZáY0+Zg
Zq-ZõÐŠzÅJ-ÆM!Yâg÷áï÷X%gl,|ÅA~zZá³Z6ÅÓxF,

�‚w»²āÎXŠzu~§sŸCYw 120 ZlxÃZg»0*ä~½ã
.e$!~Ð**aƒ‰�āŠzZg[‚wJ-™{Zgn6,§]Å Stromatolites

¸̂̈¶X
570 LL].h+MZÄCÒ5é E

GCYâgzV»š)“¼gg»iÆgkgeÆ_.½ã
�‚wIƒZ'Zq-Š}ÆÐ:āgCgCZz™ƒäzZáuÅ§bXt

LL‰~Ç»�Ûzróó].h+YâgVÅÓx(,~(,~ZlxÆM¸i»Z´yå'Zzgt
C21 ƒ¼ZgMCZ±gÐP�‚wÆ¾²á~ƒZXóó

Í®Hì:LL…÷á;:F,¹ÅÃð¹ã7QÉZq-Z+Š*T~×
jyÆE²ßVÆŠgxy(,}eä6,Y0+ZgZlxÅ**aÏZzg!gëg

C22 Ñz¬]ÆÇMD÷Xóó
ZzgQ:LL§]Å@*gõ»ö7ìÉZq-Z(gkgeìT~¿Zzg
‰Zz‡]ZgMCZ±gÐZe7-jZŠ_MD÷X~Y0+ZgZlx(,}eä
6,**aƒYC÷TÆ5̂YVÆ�Ûzr»ŠzgM@*ìXZgMCz‰Ü»e:Zk
@*gõ»uF,KMŠêìYèg»i…z{(,Z£g�ÛZë™D÷TÐ"âVÃ
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ëZkÂÅ§s¬„Z÷ág{™`÷�Z•ðZ’Zðā-VÅŠgz
È~~7MCì}zZ],k�**xCZzg)**xCâŠ}Åuu6,9}÷XZÏ
ŠØZg~»‚o…7ŠzVZzgYâgzVÆŠgxy×™ä~ƒ@*ìX7ŠzVÅ&

~Z’ZðF,+Õÿ÷áï (Thallophyta) (,~Zlx÷X«ª@*ßÏM!7ŠzV
÷XZq-7Í/õ E

G6,ŒāØc*e¢eJáZ0+Zi~±úV»¤/z{XHt7Š}
÷c*Yâg?tŠ?7ÅY$Ëìāt7Š}÷YèZy~³gz…÷áïìXt
7ŠzVÅ§bLLi0+{óó÷X

Zkñçq6,gzAitHìX
LLpt‚Š{�Z[7Š}ÅÙ|#Æe~øg}XÃi7™@*'
ÉZÐ'×h+Z{@*ìYèZq-M‚yZzgzZãâ„½™äÅOñ�
YâgzVZzg7ŠzVÃZµ™@*ƒtZq-Z+gZ{Š3@*ì�…ZkŠ®áê~
áYCì˜VâßVÅuu,!*ëæ§ƒC÷ZzgT§bzZ],k…§]

…Zk)³Šr (Thallophytes) ÅŠr6,zZ:á‰Z̧Ï§btÁw
6,áYD÷�7ŠzVÅŠ*ÃYâgzVÐZµ™CìX

LL6āëŠN`÷6,zIizZ~¹ÐzZãîg6,Yâg÷'z{w•
™D÷Ô›zú0*D÷Ô½ZÇ™D÷Zzg—!*CÙïs÷‰LL)‡uóó
Yâg™D÷p¼AŠ¶zZàZ]¬]Ìñ�Š÷XMØëZq-xÆa

ÃŠÙ÷�¬xîg6,�EÙzVZzg (Euglena) Zq-7Í/õ E
G6,ŒgLÐ-̄Ó45éGE
3ÇV~gLìXZk»ŸÁz÷D~ƒ@*ìt0*ã~w•

Åw•Æfg)™D÷Ôt‘tgjÌ$ËìZzg¡} Flaggelum #85Ðê EG

Üw•Ì™$Ëì:Šzu}/V~tYâgÜw»]ÅZqgBbì'1
Zk~³gz…÷áïìZzg½ZáÃMð@*;Æfg)qÝ™Cì!

LLYâgzVZzg7ŠzV~�ÛtÆ!*g}~øg}ZÒìÑ]ÆjZáÐ
-̄Ó45éGEZq-ƒYIH§ŠìZzgt§ŠZka7Z½@*āëtê7™MhātZy
ŠzâV~ÐÃ́qìÉZkaātŠzâVq,Š3ðŠêìXŠzu~Zlx�

Š¸X
.Æê~Z(i',Š„ZŸ†&+Z]pŠ§]ÆZg»~Zq-Zz!
–D»!*)̄¯X«!*g§]ÅËnä‚́´̧V~«gÐ.6,MäÅ
ÃÒÅX¬V…Zzg.Æ7Š}%ŠZgƒñXt7ŠzVZzgYâgzVÆ
i',Š„�Ûzr»M̀¸iåXZkŠzg~Á÷}d~âjw»{ØƒZTÆË
~¹Ðd~YâgzVÅhc*Â**aƒIc*ZyÅ®ZŠ~i',Š„¶zZµƒ
ˆXªCÙìā$+sƒñâjwÅzzÐ¼YâgZk6,6g¸āc*Â.6,Zzg
‚́´̧V~−YNc*%YNX¼Zk~»x[gìZzg¼**»xXd~

~Ö1Ôg"5Ñõ GG‚iÅi0+ÏÆ_. Shelve ā-VÅZÒe$äpŠÃfV
eJw1ZzgZ…«gzV~ik,M["âV~Zy»{ØƒŠHXV(£Ò3ð

G
GVä

MÐ^™g…zZáYâgzVÃ�ÛzrŠc*X.ÆZzA7ŠzVäi',Š„›zú
0*ðÔxÍ]z�Š~MñX~Šg½VÅZz™ðM¢aJ-¶X¹Ð
Ã%Æf{],XÐZ[Z.Š{HYg;ìâèÆZkŠ*ÇÐmgnp
÷X™zhzV‚ßVÆ¦”{WÅaZzZg�IZi@*gõÆÍ]~Év™µ
¶X

gŠy¡]ÅŠ*Æ!*g}~�Z0+ZiÃgBbìz{Zq-Zy−ì'c*
Â-Vì'c*XZq-Úc*Âi0+{ìc*%Š{ÔZq-āc*Â7ŠZìc*YâgÔd®
ZgkX|~q,Zâ‚Š{7ƒ'XZAe-CÙ8-~Zxqì:
LLgzi%{Æ£œÆaëY…÷Zzg¢ÐÈMh÷XVwÆîg6,tā
Zq-Yâgi0+{ìc*7pŒÛRçÍÐ…Ø¸ìā‰Zz‡]tÎZw

¹ë{ƒ@*ì6āæg~ÆZgZW¹Zh§bY…÷XZrVät
Šgc*Ä™äÆa"ÎŠdâg~Åìāz{Ã́ëwuìTÆˆâVÆ
ù~aÃâg**OÆi%}~M@*ìXñ]Æx»ç™**ÌZÏŠg
**eìYè‚Ûc*ßYU*"$™Cìāñ]Zq-Ze7-zZµƒäzZÑ17É

C24 Zq-¹îs¿ìXóó
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Æå× Burgess Shale ~0YìXgl,|ÅA~zZáYâgzVÅ‚ªŠx
**òYâgÃŒÛZgŠc*YYì�TÅ§b»åXZ,Yâg�«gÆ�ÛlÐ Pikaia

zZh¸ZzgZK½Z7”{½ZðZâÐqÝ™D¸ZzgMiZŠ¾äzZàTÆ
(Ostracoderms) ÃìwHYYìXtMV Sea Squirts ŠgxyÅZg»ðš/~

pwú8ÍzVÐeqƒC‰ZzgZy~ŠZ-$c*„Zñ�Š7ƒ@*åXZkZz!
–Dä|zg~Ç~Z’Zðgl,|ÅA~zZáYâgaZKX

‚wI(T~ZŒ¯Í-¡ç FHzVÐ„zVäZg»0*c*ZzgZk 410 ¸z{Çå)
ÅzzÐ«g~�ÛlÐ½Záa•ÅOñŠzu}YâgzV»DgeƒZX
Í®Hì:LLZ’ZðŠVÆ„}7Ô̧Zk§b»ë{M!�!*ëYzZà
FA-V6,Œåz;VÐ¾§bZg»0*Yå˜V¬¼7å?tZÝZ
ÐŠ·yUäzZà!*]ìXZ].ZŠ~tAc*V¬Ðñ�Š‰pz{ÃðZzg»x
™g„‰'z{Zq-¸kú¯Í-¡ç FH}Ã–gZŠØƒñ‰�ìÐ¼úzZµ
åXZy»em,Zí¿w~™ŠZgZŠZ™äÆjZáÐ¹ZYåXZy»ZN[
¡ZkÑÆaƒZåZzgZ7ZLËZ,»x»LLDóó7å�Z7w
~™**åXŠzgZ0+75±ƒātAc*V„}“WÆa‡.Þ*öuJ-ñizV
‰Xë{M!¬Ð»gå1ZÐ‚÷heÆaZEwHYg;å:āDg
™äÆaXâgËZ˜b~t6,ZäÁÜÆZ0+g].h+Åñ�ŠÏ»zZã

c*gl,|zZá÷águäA~ŠZgŠVÅ Acanthodians o]åX«„}ŠZgT
FZlxÃÀŠc*XZyŠVÐV(£Ò3ð

G
GVäZg»0*c*�.Æ¬gl,|ÅA~

zZá¸X
.ÆYâgÆŠ„ (fin) Í®WÐ^™qì:LLZÏ§bTÆ6,

z!*izù0Mh÷?ZÒŠVÆ6,!*gq-áZi~èoÐ¶ƒD÷�.
6,ËYâg»1ú7ZVMhp@*i{0*ãÅµ~g�zZáŠVÆZq-ºm
¤/z{'øg}].Zë'~Zq-Z,6,äZg»0*c*�Zq-¢o%œ/~"gg‚rå
ZzgZkÐÜsP÷áñY¦‰X

ZkÐ¹ŒÛd$÷1³gz…Ð¬g~÷ZzgËÌŠzu}YâgÅ§b¿™C
÷ÔZq-EŠJÐ‰āÃ¾äÆaZEw™C÷Ô½ZqÝ™CZzgÇ
™C÷z){z){XZkÆāZ]zZã÷XLL7Š}óóZzgLLYâgóóøg~ZKð
™Š{Šh+~ŠgzÈc*V÷'&ëä{µZKœªÆa¦gHZzg¯c*ƒZ
ìXZkÅzzÐtÑix7ƒY@*āÓxāØ¢zg~îg6,Zq-c*Šzu}¤/z{
~ÑgƒVX÷áh+-̄Ó45éGEZygLd~ā-VÆŠ*ZzgZ’Zð¤/zƒVÅi0+{
!*ª]~ÐZq-ì�7ŠzVZzgYâgzVŠzâVÆ].Zë1̧HëZkZWÃ
Šzg™äÆa³gz…ÃêÁZqÐi~w7Š}Mh?Hët�Ûn™Mh
÷āLLZ¤/³gz…'Â7ŠZÔHt…Zq-ŠZÔZ:Zßw�ÛZë™Yì?$+¬Ð

»ÇV~Ð¼Z+÷� Thallophytes ZkÐÌ»x7^YYèZy
Šzu}jZßVÐ!*Ç7ŠzVÜ÷1Zy~³gz…ñ�Š7ìXŠg|t

ì'YèZkÆFZg»y~¬x7ŠzVÅ½ãÓx Problem Family »ðZq-
S:])gzÝÅ¢zg]Ôw•Å°xñ�ŠÏz){z){(yƒC÷ZzgQÌ

C25 Z¤/̈gHYñÂt7Š}Š3ðŠï÷Xóó
MZÄCÒ5é E

GC§]»àqZg»~Zq-Zzg£g~–DÅúÒÏ™@*ìX3,x
Z	xzZáā-VÅn*]ÆqïJZbZzZáā-V~p~ZdF,

Ægkge~ìXßZzg Burgess Shale ā-VÅF,¹ÅúÒÏ™Cì6ā
y‰‰ñZŠ«g~‘‡]ÆeJ‘ZzgAi~uZá™YD÷ZzgZ7

�Awc*ÂZ**ð Organelles {g`™äÅ¢zg]7MCìX7Í/õ
E

GÆZ0+gñ�Š
yZzgÃ‘_.[™D÷ZzgZÐy Mitochondria âçÃ&+gc* Ð0÷

Ã‘Æîg6,{g`™D÷Xtn*]úVÆZ0+g¦ƒ$Ë÷c*Z0+zãc*
ÛzãeJçy™äÆ»xM$Ë÷X

¬xîg6,nãaÕ@Åâ#Zq-g6ŠZg6,z”~÷áïƒ™eJ‘Åy
�gl,|ÅA~gppzZá Collagen B@*ìX Collagen »!*)̄k�÷Xt6,z”

YâgzV~ñ�Š6,z”»½ãZq-äðzƒ@*ìÜsMiZŠMxÅñ�ŠÏ
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ŠAZzgpŠIZ:ßÃ~ÐZ+×‰Ü»èZtZhZc*'Íc*ŠzŠ|öäzZáYâg
C27 ÌZ&+}Š}Mh¸'ZzgZ[tU*"$ƒ[ìXóó

(Mass Extinctions) (,~**aŠHV
Æ (Palaeozoic-Mesozoic) xy§CŠzg - Š*§C �‚wIÆ 250

ÇzV»ŠgxãŠzgÓxg»ic*Cgkge~**a7VÆxF,+ÇzVÅúÒÏ™@*
ìX%gl,|ÅA~zZáM!Yâg{mîgÐOW,ƒñX7g}Æ7g}¤/z{

Ì÷áï÷�ÑÅV',k«gzV6,Yñgì¸X trilobites **aƒ‰X~
80 ‚V(£Í/õ

G
GZzgg…zZáYâgzVÆ 75 m@*Ci0+Ïic*Š{OW,7ƒðp

‚{0+Zy™�Ð$Ö‰XZkz‰ÜtZ0+Zi{Îc*ŠHìāCÙŠkÑÄ‚w~
Ð75 egc*0*õ{0+Zy¸T$ƒYDp̧Š*§CÇÆMy~ÓxYV»

‚z**aƒŠHXY0+ZgzV»Zg»Z,n{ÁzZu]Æfg)¿~Wc*QÌ 90

(,~**a7V»t¿§]ÆZg»ñwkÃªCÙ7™@*XZkÆ',@ÐZÏŠzg
ä™{Zgn6,§]ÅF,¹ÆaZq-÷á0+Zg7gÄÅgZ{ûZgÅX¼YVÅ
**aÏÐâjw~�ÜaZƒZZkäŠzuzVÃ�ÛzrqÝ™äÔÎY%Zzg
i}6,„qÝ™äÆñZµ�ÛZëKX

§]Å**a7VÔàqZzg„6,ZW,Z0+ZiƒäzZáúZï"Z•Z÷X
'×h+tāz{].1CZ±gÐZq-Šzu}Ða}ƒñ÷X',Z„VÆ\»
¿&+Z]pŠîw£~ZzgíñŠqÑ]~p´VaZ™@*ìXM[zƒZ~
p~Z(âjwaZ™}Ï�Zā-VÆaÁc*ic*Š{ÎŠqƒÇXZk¿~
ŠgzwZg]~p~Ã',ŠZ“™äÅ&¢AZzgñŠqÑ]z{ã~úZï÷X
ÐàqÃ�ÛzrMìXëŠÙ÷ā�V�VëâZ2ZÆŒÛd$YD÷àq
(,kY@*ìX

',Z„V»IRÔZyÅeÏZzg£ŠxÔtÓxúZïZyÓxqÑ]Ãps™D
÷XÆ�ZZâZq¨Yr÷ÔZq-¤/z{Šzu}ÐZµƒY@*ìX8

.6,N*8-Æîg6,»x™äÆat¬„Ð.e$ñizVå1Zk»
Zg»{µ0*ã~ZEwÅ¾nÐƒZå'¸„µÆ‚B‚B!~Ð½
Æa%œ/~"gÃik,,RÆÜs!~Ð¤/ŠlŠ}™t»xHY@*ƒX

»ZßwÜstŠúò™@*ìāZq- Preadaption LL¿Ut¹YYìā
eJçZK^Ã¹ic*Š{psK%ZL÷~¹(,~p~ÑYìXë
ˆg~%ÖVÆ',ic6,ZkŠ?Ð>Þ¯Mh÷ā6,ZäZdwÃZkŠzgZybw

C26 g3YñZ#6F,¹™gìƒVXóó
Æ6,‰ŠZg¸´z{Zi,z{µ}Zzg

¯Í-¡ç FH}ÌgBb Eusthenopteron

‰XÈ‚àÆŠzgZytMV@*Ñ1VÐò™µzVÆfg)‚÷g
V(£Í/õ
G

GZC¹‚z‰Ü.6,¦/ZgD1̧Z&+} Corboniferous ‰X¹Ð
Š¶Æa0*ã~zZ:−YD¸Xz;VÐZg»ð–DÅ‚g…zZá
YâgzVÅ§s¶�ZCÓxz‰Ü.6,¦/ZgDZ̧zgÁ®ZŠ~y»g1,MÆ
pw~ÈZ&+}Šï¸XZg»~ZyêùV6,û{™DƒñZxqì:

LLTxëÃtZg»ÃJw™fe÷Ô**xC§]Æ!*g}~øg}
Óx¦gZ]¡Z0+ZiU„|Åå?Ï™D÷Ôz¤/:Ãðp~gz5+k,:
ƒCXTŠy**xCŠ*~¦gZ]Zzg|åîgÐëM}ƒ‰F,¹gu
YñÏXTÆ!*g}~�¦gìZk~0*ãÆZ0+gi0+ÏZzg¯Í-¡ç FHzVÆ
fg)‚÷¢8÷áï÷XZk¦gÃÂh}%M\TÐV(£Í/õ

G
GJ-¾§b

qÐ?ZzgZÐÂhZY[ìYèëŠVÆZq-7g}eÃY…÷X
ÆƒZÆÏVä'×h+F,¹™ÆµzVÅ̂Z(g™àìZzgz{ƒZ~‚÷
á$Ë÷XZq-c*ŠzâV¦gZ]Ã|ÐƒŠxK%M\¾§bZ&+}

(Mammels) ˜1 ÔÐŠzŠ|öäzZáYâg (Reptile) Š¶Zzgg…zZáYâgzV
J-qÐ�i0+{”VÃÀŠï÷?Zzg|~øg}0*kZ&+}Š¶

zZáYâg»Zq-7gZf~¡ñ�Šì�Z&+}Š¶zZáZzg)˜1(ŠzŠ|öä
Y~~äâó~eu.ÞÆZ&+} 1843 zZáZq-„Yâg6,Œì'
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ñŠZzg§»CqÑ]%ŠZgƒñQÇxy§÷~t¿ZK¡~ Tectonic

psƒŠHXx',ZWä)**Ñzq™Šc*XzWz²!',ÃãÂŠzVäZ�ÛiÔ
(Triassic) Z%MÔM7´ZzgZ†gªÆ†!”VÃeJ,$g3åXÇ�Ç:
Pleisio Zzg«g~ (Dinosaurs) �‚w¬(ÆŠzgZy.6,Î�gzV 250-205)

äZg»0*c*XŠzŠ| Pterosaurus ²ˆ~6,zVzZá Ichthyo saurus Zzg saurus

ÐZg» (Thraspid Reptiels) öäzZáYâgzV)˜1(äg…zZáYâgzV
0*c*1ZyÅF,¹¹Ngëg¶XÎ�gzV»Š}ā&�ÛzrTÅzzÐz{.6,
ñ�ŠŠvgl,|ÅA~zZà§CZlx6,¸̈¸ŠzŠ|öäzZáYâgzVÆ
�ÛzrÅgZ{~qbåXÑÅV',kJ-z{w~gLZzg®ZŠ~ÁgìYèZy
6,ZLë)*ìV»‚t¤/‚Å§bñ�ŠgLåZzgz{ZKpgZugZ]Å@*gO
~ˆl™D¸X

�‚w¬(~',ÃãÂŠzVÆ×ZÐ 205-145)(Jurassic) Ç�gZÏ
¹(,~ñŠp~WðTÐZkÇÆMy~{~Š*ÆŠgzwZg]~

¢a»ZŸ†ƒZªñ�Š{ 270 ZŸ†ƒZXÇxy§÷~«gzVÅR~ÁZiÁ
Zz‰RÐŠkHX

äÇ Pangaea Zq-x',ZWÅI^Y^ÆaM²āŠg»gƒ@*ìX
�‚w¬(ZzgMy~',ZWZ’Zð 180 �gZÏÆM¸i~)**ÑzqHX)

�‚w¬(Ð¬Zµ7ƒZåX«eÏæ¹ 40) (Cenozoic) â§CŠzg
Zzg†[ Laurasia ÃÑw~ PangaeaäTethys Ocean Zzgf!"g6,ƒð˜V
&”V Gondwana land ~„™Šc*XẐiZVæt~ Gondwana land~

~„ƒŠH'Z&+c*ÔM7´ZzgZ†gªXÇxy§÷ÆMy~Ñi†6I^
ÐZzg†! Laurasia Y^ÑzqƒðZzgdZzªâkðƒZTäÑàZ%MÃ

Z%MÃZ�ÛiÐZµ™Šc*XZ&+c*Ñw~Z¨ÐY”Zc*²Z�ÛiäÌÑwÅ
Ån„Æˆbz~îg6,-g\ÐƒŠxƒŠHX Thethys Ocean ‚w•ÅZzg

ì{gzxÅ̂~Zkx«g»©à‚z!*¹XìXdZÃIÔdZzªâkZzg

eÏÅzzÐZ,6pZ]aZƒD÷�âjwÅp=VÅ?Ï™D
÷XZk§b',Z„VÅI^Y^Zk§bÐ§]Åàq~ZŸ±»!*)̄
k�ìX+ziÅ’¡ZkaeƒmāM7´Šzu}',Z„VÐ¹¢
ZµƒŠHåÔŠzŠ|öäzZáYâgzVÆi',Š„�ÛzrÐ¬ÔŠzu}Óx

¸T$ƒ‰¸XZÏ§b«gzVÅ (marsupials) ',Z„VÐ(,}øŠZgYâg
n„Ðd~YâgzVÅ**aŠHVzZµƒC÷Q‚B„t67ŠzVZzgYâgzV

ÆiF̂èVÆ!*ë_.[ Pangaean ÅF,¹ÆaqÑ]aZ™Cì6ā
ƒäÐƒZåXZk§bZg»ðF,¹Åiî~ñ]ZzgaZö**‡.ÞeÏ§j
ÐAƒñ÷T~Zq-±Å**aÏ5±Æ¼gZzgF,¹ÅÑoZzAì�
ps”{qÑ]Ð£™̈äÅ4&¢AÅqïƒÏX

ZâZqÆZg»ÃZq-ZµêZzgpŠZ®g~Åqï|ìw7HYY
ÉZ7ZÁÜÆxZzgë{¿ÅÆËÆîg6,Š9ec':Üs
"uzˆ[ÔQC‡.ÞÂZg_p´V�i0+{ā-V~!*bîg6,zZµƒC
÷Éâjw~ƒäzZàÎ@*gp´VÔR«g~Z@*gmJîÔ0*ã~¤]Å
ÑbÔ«g~ØzVÅ¤/ŠlÔ«gzVÃ½ZÅ�ÛZbZzgÂîg6,i}ÆïF
ô»Z¥8c*i}ÅRÐ(,}Þ[U*JV»”Z**‰úZïÌZW,Z0+ZiƒD
÷XZyZgs**]»].1C¿!*ë¡~ZN[Æ¿6,ZW,eZmìÔTÆ
!*)̄§]Å÷á0+Zg¸-$¸-$ÅZzgøg~÷á²~ÅZdF,+Šgc*:VÐÌ
ic*Š{ª]**uZlxaZƒNX

�‚w¬( 850-65 Î�gzV»Šzg'Çxy§÷)
(The Epoch of the Dinosaurs --- the Mesozoic)(850-65 

million year ago)

Š*§CŠzg~',Z„VÆ£ŠxÐðƒäzZÑ',Zpù·
Se t  o f  ½ãZq-Î�‚wJ-Šg;XZkÅzzÐ6 (P a ngaea )
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(Why did the Dinosaurs Disappear?) Î�gYV**aƒ‰?
qD',ÎV~ZkÎZw6,¤/â¤/xcƒCgSìX{mîgÐÞ[U*Ü̂
Ðn„»Ãt7™äzZßVÅ§sÐ6,¢ŠúîVÆ!*z�ŠtÎZwêÁ
îg6,i7ƒZX|~¹ÐÃc*]äZq-Z,1ÅzŸs#ÅÃÒÅ
ì�‡.ÞŠh+ƒäÆ´z{øg~ZK±Æ¼gÆe~ZëāZ]»qï
ƒäÆ**ðZâÇZ0+Zi~¬xßÍVÆ¦g6,YŠHì@*ë…pŠÃt¢
Š;ã™ZäÅ¢zg]ìāZg»Åiî~tÃðZâ3zZ§7ìXtzZux
**aÏ7¶:„ƒÐ(,~Zzg:„Ñiòîg6,Zg»6,ƒÐŠzggk}ò%A$

™äzZà¶X
Zkz‰ÜT¹g~ÃƒÐic*Š{×e$qÝìZzg&GƒÐic*Š{

]4gö
E

&+qÝƒðìÔZkÅZ‚kZkŠú}6,ìāZq-xZDyÞ[
(Nuclear Æi}6,Ë(¤/äÐLLZbñÌuâóó (Meteorite Falling) U*Ü̂

‰ZW,Z]aZƒ‰¸�ZbkBÆª̂CÙƒMh÷XZ¤/£Šx»° Winter)

(,ZƒÂZkÐ¤/ŠZzgWÅ¹(,~lZg™{ƒZð~’YñÏXZk§b“W
zZáû!*ŠwÎg`ÅÃîVÃRi}J-îÐgzXÐTÆË~
Zq-E²áÆa@*gO’Y5ZzgŠgzwZg]¤/YñÇX

Zk!*]ÆØZ@A÷XÐªCÙƒ@*ìāËn»Š}āƒZå�Þ[
U*Ü̂Æ¤/äÐÌƒYåXqD‚ßV~g»iÅ!*ª]6,¤/ŠÅ¡µÅ
Šgc*ÄÐZk¹g~Ã¾e$BìYèZ,i',Š„£ŠxÐZàzZà¤/Š»ZW,
Z(„ƒ**åXŠ3ð¸ŠêìāZ]43©è

HGEEZÍ®äÌZkìwÃJw™1ì@*ë
¼ÎZßV»�Z[NZÌ!*¹ìXªÂtìāÎ�ggZÂVgZ]¸T$7ƒ‰:
„z{P‚ßV~¸T$ƒñ÷XŠg|t**aÏF�‚ßV~zZµ
ƒð'ZgMCZ˜b~tZq-¾²āì1tZÚM²ā¢zgìāÞ[
U*Ü̂Ðn„Å¹g~Æ!*g}~“uaZ™nX

dy~«g~�ÛlÆ!gëg;îÆÇ',Zp•zVÅw•~çzyU*"$
ƒñX

ªÎ�ggl,|ÅA~gppzZá Dinosaurs ÓxF,Çxy§CÆŠzgZy
YâgzVÆ¤/z{Æîg6,¸̈gìX',Z„VÅeÏÆ!*z�ŠZyÅwÓx

�‚w¬'x**aÏ»Zq-* 65 Š*~L¶pZkÇÆMy~'
ŠzgMc*T~Î�gzV»z�Š™�Ð$ÖŠHX',~Ôd~ZzgZhäzZá

ZyYâgzVÅZÒe$»ƒ̂Xg… (Dinosaurs, Ichthyosaurs and Ptreosaurs)

zZáYâgzV~ÐÜs1óÔ‚,$ÔÃ}Zzg/V»z�Š!*¹g;@*ë
YâgzVÅ**aÏÜsÎ�gzVJ-özŠ:¶XŠg|ÓxY0+ZgzV»Zq-äð

Echinoids ,Bivalve ¼7Š} Ammonites, Bellemnites z**aƒŠHT~
ZzgFŠzu}÷áï¸X Molluese ,Bryozoa

Î�gzVÅ÷á0+Zg»x!ÅzzZyÅZkŠzgÆqÑ]Ðå_“aZ
™äÅ&¢A¶XZyÅù¦M!*Š~ÁZiÁZâ¶Îñ�Š{Šzg~ŠzŠ|öä
zZáYâgzVÅìX

Zkz‰ÜŠ*~CÙZk(Ãð:Ãð(,Zc*gN*ŠzŠ|öäzZÑYâgñ�Šì
˜Vâj1C(xìXë¢™Mh÷ā,�‚w¬tÇÎ�gzVÅ
"ÑgZlxÐ½~7,~‰XÎ�gzVÆ!*g}~Zk¬x@*W,Æ',@āz{x

ÆƒD¸XZyÅZÒe$gK¶ÔF (Sizes) Zu‘‡]‰z{ZŠz‡#Ö
¦ñƒ™ZKëN*ùV6,ºZ̧zg¹!ŠzhMh¸X¹Ð‚bŠZâV»
Z[tìwìāÁZiÁ¼Î�g¤/zƒVÅ̂~gTÔ̧ZL”V»Š·ygnp

¸ZzgÂîg6,hVÅßg]~Dg™D¸XÇxy§CZzgâ§CŠzg»
�‚w¬(§]ÆZg»~Zq-ZzgZz!÷éÅúÒÏ 65 Šgxã²ā)

™@*ìXx**aÏÆŠzgäMÐÅ‚Zq-i',Š„Zg»ð–DÅgZ{ûZgÅ
ZzgŠzŠ|öäzZáYâgzVÆ�ÛzrÆagZ3ûZgHpZk¿ÐÖÐ

¬ëZkZëÎZw»Y,̂{fe÷āÎ�gYV**aƒ‰X
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ŠZ̈VÔñŠpZ]c*ËZzg6,ZuZgzŸs#Å¢zg]7ìXz{Zkz‰ÜJ-!*Ç
ÇVugìZ#J-Š*~ZyÆ‚tÃðŠzuZ7åÔZ#J-Z‚ÛZö±
ÆaÃð4Õiñ�Š7¶XZy»ŠzgZq-Î�‚wÆ²á6,”åÔ
ZK̈âV»ŠzgÌZÚ„ƒ**ecpZ#Zq-!*gqÑ]Ð_“ZzgëM°Å
4&¢A»¼gƒŠHZzgZ#Zq-ŠiÎ�gzV»‚oZ,YâgzVÐƒZ�ZyÅ

C28 Ú&c*egkHic*Š{»x!ÐZ‚ÛZö±™MhÂ̧Î�gzV»{ØDåXóó
ƒCLLŠc¤/Šóó

(The Cosmic Terrorist --- or How not to Make a Hypothesis)

XZkz‰ÜzZãƒY@*ìTxëÎZwÃqgzfs§jÐ7™D
÷X¹ZYMØëJw™fe÷āÎ�gzVÅ**aÏZq-qŠPÐƒð�
Ze7-ËÞ[U*Ü̂Æ¤/äÐgzúƒZpëŠzu~Óxx**a7VÅ
zŸs#¾§b™Mh÷?HZyƒÅzzÞ[U*Ü̂?̧tÎZwZÚ"ÎŠ7
ìA„CÙŠ3ðŠêìX|~tU*"$™äÅÃlÅˆ÷ā(,}

ÐMä (Asteroid belt) eä6,ƒäzZàÓx**aŠHVz»¯»(gaVÅÛ
zZáÞ[U*JVÆîÃâVÆË~zZµƒNXtZk**x.Š+¦Ãb

(Richard gleH »Üāì�-Eg;MsOg*Æ Nemesis Theory

ä7HìX Muller)

äŠúòHìāx**aŠHV Raup and Sepkoski  ‰âCÙ+g»ic*]
�‚wÆ!*‡°{z²VÐzZµƒð÷@*ëŠzu}ZÏÞŠ]ÅãCŠ 26 Z0+ZiU

6,ë÷āZk1~Z+Ãð!*‡°Ï70*ðYCXâCÙ+ZgM]~ÌZÏn»
Z%s0*c*Y@*ìX‰»ŠúòìāÞ[U*Ü̂Æ¤/äÐ“WzZá(,}

¥/ðVÆzZu]~!*‡°Ï0*ðYCì²ŠzuzVÃZkÐZ%sìXr
¿tā:Âx**a7VÆŠgxy!*‡°{z²VÆ!*g}~êÁÞŠ]
ñ�ŠìZzg:„Þ[U*Ü̂Æc*ŠæZg*gzVÆi}Ð!*‡°{z²VÐ

Z¤/pÞ[U*Ü̂ÆGz2Ã{g`ZiZkyŒÛZg7Šc*YYpZk~
Zq-¹(,~{òñ�ŠìX6āëZ÷ág{™`÷Zg»ÅgZ{x**a7VÐ
½~ƒðìXZkÅzŸs#¾§bƒÏ?Høg}aÞ[U*Ü̂ÆZe7-
”Zî‰ÛzãbCÙ»–gZ¢8zZª¢zg~ì?c*YVÆ²z`zizZw»mZy
gs**]Ðì�&+Z]pŠZg»Æ¿~7æ{÷?Zkz‰ÜÌëYâgzVÅ
M!*Š-VÆ²z`zizZwÆ1»x@{™Mh÷XÜsqw„~ëZyZßßV
ÃKÆŒÛd$F,Mñ÷�Zkë{¿6,ÑÍƒD÷XZ+zŸ0VÅˆl�
ŠØ‰1Ð!*CÙ÷…Zkç}ÐŠzeg™Cìā}ëÇ™1úÅ
ˆlÃ„F,u:™Š,X´z{Zi,Zq-Z(i�ZkaIh+{I@*ìāz{Óx
)]ÃÜx»™ŠêìZkÐÌ(,~)]aZ™ä»!*)̄0Yì�

ZkäŸîg6,»ÅƒC÷X
FZq-Šzu~ˆzm,7Åˆ÷Xik,ÃÇÆŠzgZyM>]ã¹¬x

¶XƒYìāÞ[U*Ü̂Æ”ZîÅOñ¸ZkñŠp~»!*)̄µƒT
ÐÖ~Î�g**»xgìXtÌ?m,HŠHìāÎ�gzVÅ**aÏŠzŠ|öä
zZáYâgzVÐ)“»³¶XtZÏ§bÅßg�wìT~†!Z%M

YâgzVÅM!*Š~ÅZÒe$ÑwÐŠzŠ|öä (Marsupial) ÆZ’ZðøŠZg
zZáYâgzVÆŠ!*îÆ�**aƒ̂¶XŠg|tÌeìāZy‘‡]Å
**aÏZyÓxúZïÆù´»³ƒ'M>]ãu¤/xVÔñ�ŠâjwÅn„Ô

ZzgözŠ½Zðz‚bÆaZ, (Specialization) ¢zg]Ð(,JƒZZ"m
YâgzVÐ)“�$+áƒñâjw~ZLz�ŠÃ',ŒÛZggppÅ4&¢A
gnp¸XZkºmcÆiƒä»wŒÛd$~ÃðZkyÃ7M@*XZk
!*g}~Z%ÃðZ%s70*c*Y@*āÇxy§CÆMy~ËãCŠ~p~Æ
�Î�gzV»„»ƒŠHX(,~!*]tìāZk1ÅzŸs#Æat¢zg~
7ìāÛzãúZïÃ”gs™zZc*YñX

ä¹ìāLLÎ�gzVÅ**aÏÆaM\ÃÎg`Æ Lovejoy ß�ñ
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ZzgtāÓxZ°ZŠzÑgZEw~ÑñYäe’?̧óó
LLvgZâewHì?Zkä7YX~äÎeāz{÷}ÎZw»�Z[Š¶
ÐHg;ìXóó

LLZkÐÃð�Ût77,@*!tËZ,âew»Zkyì�vg~yÃß
U*"$™@*ì:āË{mâewÅñ�ŠÏXóó

LLZßgm,ÅMzZi~ÑÏ°il¶XZ(Š3ðŠêåāZÐÌ×Mg;ìX
)Z°ZŠzÑg» data-Analysis ZkäF,]�Z[Šc*XLLŠdgaÔ²āŠgZiÐ÷Zm

‹t(ÆˆÐìZzgZÒßv=Zq-âCÙìw™D÷X?ÎWÐZïg»
gztZC™ËZ+qÃÃZ0+Zi7™Mh&?Y…ƒXóó

LLz{âCÙƒä»Šúò™g;åX‚bŠZâVÃZ(™äÅZYi]7ƒCX
~äZLM\Ð¹ZLŠârÃQZgÅÔgaXZK**gZWÃZk6,#ÖªCÙƒä
ŠzXóó

LL~ä¡¦îg6,6,jyMzZi~¹LLo]Åf)ŠZg~?6,ìX=Ãð
âew7™äÅ¢zg]7Xvg~yZkz‰ÜJ-ßìZ#J-?tU*"$:

™ŠzāZ,âew7™****eìXóó
LL(gd¾§bzMzMÐi}Ã¶K:¯Mh÷?vgZâewHì?óó

ZkäQ�Z[ÔHXâ-ÏÆâg}÷Ze:ñ_m,ƒäÃåXZßgm,Å™
~÷~!*]YV7Mg„¶X‚bÆjZáÐz{÷Z‹zåXz{¾§bZÚ
ZÛƒYå?óó

LLÒƒ!~äÎeXZ¤/¢zg~ƒZÂ~tcZkÅÑZ_6,WVÇX~
÷áïƒg„¶X (Adrenaline) Zq-âewZXŠ™zVÇXZ[÷}py~Zi+gbA

Zq-xÆÂ�Æˆ~ä¹:�Ûn™zāZq-_Z„*g{ì�Îg`Æ¤/Š
�‚wˆz{i}Æ0*kM™¼™@*ìÔ~7Y}H 26 ¤/Šl™@*ìXCÙ

™@*ì1z{(gaVÃ™{ZgnÐ”Z@*ìXƒYìz{(gaVÃZL_Z{Ñ@*
ƒXóó

”ZäÆ!*g}~„Z+ÃðÞŠ]ñ�ŠìX
tZ(%ìāZk~.e$ZÉ:Zzgð%èÆGzŸ]ÅRöñ�Š
ìX´z{Zi,!*ÇZÏnÅ¹gc*VZL‚³ZŸtÐsÃƒÐic*Š{

�‚wÆˆzZµƒC 26 ÂzqÝ™C÷Z¤/ëtJw™Bāx**aŠHVCÙ
÷ZzgZ¤/ë'×h+t™B6āz{pŠ™@*ìāt**aŠHVÞ!îÃâVÅzzÐ
ƒC÷ÂQtÌDìā{~Ü!*‡°ÏÐi}CÙ£�‚wÆˆ
Þ[U*Ü̂ÅiŠ~MCƒÏX

Z,¦g~ñ�ŠŠØZg~!*ÇzZãì'ŒVJ-āHÆaÌ�q
ì:

�‚wˆ 26Ð (Asteroid) LL÷}at**‡.Þ¢åāZq-(gp
i}Ð”ZñXÜÅzÝ~™{ZgnÌZq-¹gN*N*g¡ìXÎg`Æ
ŒÛd$Ð¦/gäzZáË(gd»øg}(g}Ð”Zä»ZkyZq-Zg[~
¡Zq-el,|!*g„eìX£ŠxZ¤/ƒDÌ÷ÂZ7"‡°{ƒ**ec:ā
',Z',',Z',z²V~ËXz{Hì�Z7!*‡°{ozwÆ�¶K:Îä6,6g™@*
ì?÷áh+Ãð»ÑCŠc¤/Š(gd¶zZàZq-ÈztÐ¶K:©8ƒX5&
}òÆa5&¹gc*VŠg»gƒC÷Xóó

ZzgQHä!*ÇZ(„5&Ãt¯eZÑÔZLf‚~¬Ðñ�ŠZk
ìwÃŠg„U*"$™äÆaāÓxx**aŠHVzZªÞ[U*Ü̂Æ”ZäÐ

Æ(Lois Alvarez) ßõZßgm, �‚wˆƒ@*ìÔz{ 26 zZµƒð‰ZzgtāZ(CÙ
‚BZq-¤/x¤/xcÃÒy™@*ìTäãCŠ~îg6,tÃt7HåāÎ�gË
(gdÆi}Ð£ŠxÆË~+ƒñ1̧z{HÆìÑ]Ð57

(insight) åXZkW»qgzfsZ½k…Zk§i»gÆ!*g}~ŠN
ù]�ÛZë™@*ìTÐ‰Gz2Àfe÷:

26 LL�Ûn™zāëËŠyZq-Z(§iŠgc*Ä™fe÷TÆfg)CÙ
�‚wˆi}6,Zq-(gp¤/Zc*YnXA$H?tt7™zÐā?t6,¸
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Zzg)q-é™ŠZgÃKÅ&¢A»hZyŠzu}ZÖp~].1C§iÃ»
hZy'ÛzãúZïÅæŠÐ)bÃi™äÅßZ$+h+~Ã@VÅ§sá
Y@*ì‰Ó˜�ZL;ÐyÍl',Mæ™@*ìXZkgZ5ÅÃð2w7
ìX´z{Zi,ÐÐÐ©**óÃJw™äÅ)©à~yT'½ã
XÆZ0+gËMäzZà»ÑCn„»¦g÷áïƒ@*ì�ÁZiÁŠ*Æ{86,
ŠÑª™@*ì'Z+qì��,œ~ÅMy~Š;ð~çÑ}ÆÀò
;C'×Z`Æ!*g}~…¹¼CCìX

t!*]gzigz×Å§bÈVìāZkGz26,îÆa�§i»gZCc*
ŠHìZkÅâÎ!*ÇßZ$+h+~ìZzgZkÅãCŠ›ë6,‡7ìXZ,
§i¿ÃZCäÐë‚bÅŠ*gh™‚b6ÅŠ*~ŠZ4ƒYD÷
˜VZq-6,ZäÇäÆ1ßVÆ_.)ƒ¸ì(XŠg|H&+Z]pŠZÚ
ZZ0+Zg¢zgìāz{Z‹Zs™DƒñHìLL÷ZÈt7åā÷}âewÃ
Zâ¤ÏÐ1YñZ¤/p~Ck™@*åāZ¤/÷Zâewc*%:PœVÆaÌ

C1ëplZNŠ~ÆŠzg~g{gì 29 ú',ŠZ“™ŠHÂ÷ZÑiƒYñÇXóó
Ãt!*ÇzZãîg6,Ãð‚³%:7ÉZ0+Zi{ì1¹Ð "Nemesis" ÷X

âCÙ+ƒ].e$¤ÏÐZkLLñ]Æ*g}óóÅñ�ŠÏÅ´â]Åˆl
~M�âVÃYygì÷ÔZk»ÑCŠc¤/ŠÅˆl~ẑs÷Tä
Î�gzV»»xÓxHz{Zq-ŠyYñzZgŠZ]6,zZ:MñÇZzgëƒ»»xÓx™
Š}ÇX

ŒVX§i»g»ìZ#zAäÑökÐ7Yā»Ñ]Æ}ã
"Sire, je na, ai pas Âx~}.Z»£xHìÂZkätà{MÃt�Z[Šc*å

»[¬à!=ZkGz2ÅÃð¢zg]7Xóó besion de cette hypothise"

].1CâŠe$¡]Æ7æ{̧Z2w•ÃŠgc*Ä™äÅÃÒ™CìXZ¤/p
Óx¡~úZï~Z·tZq-™ŠZgZŠZ™@*ìZzgZßàîg6,ZÐÃZ0+Zi7HYY
}eìÎ�gzVÅ**aÏZq-±zƒñ(gdÅzzÐz̧q5+k,ƒðƒ1
**a7VÅz�;]ÃÀòîg6,ÛzãbCÙÐN™**åîg6,ßZzg)ÎŠqì
Zzgik,ÃúZïÐ‡)0ìXY0+ZgzVÆZg»»Zq©™äzZá̧Z2Ã
Ñiòîg6,&+Z]pŠZg»Æ¿ÆZ0+g„ˆl™**Zzg0***ecX~ŠzâV§b
Åp´V÷áï÷ÔNgëgp~ÆE²áZzgZ,ZŠzZgX~¿¹ic*Š{
!gëgƒY@*ìZyÅzzÐ¼ZâZqÅx**aŠHVÌzZµƒC÷Zzg5ZâZq
Ã�ÛzrZzg¤‰ÜÌqÝƒCìX

‚g}¿»¨ù¦Zq©™äÅ&¢A»hZyÔZkÆ„ŠÔë{
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_“aZ™äÅ4&¢AgBb¶XŒVtf™™**¢zg~ìā6qÑ]
äic*Š{F,Z�ÛiZzg-g8Z¨ðèV6,ZCZW,eZÑZ%MZk~÷áï7åXZk

20 - 10 z‰ÜJ-Z†gªÚ†!J-V[åZzg',sÒŠ¯ÑzqƒŠHåXZŒ
�‚wJ-ŠzŠ|öäzZáYâgzVäi',Š„�Ûzr0*c*'t(,Z²āå'
T~0â²VÅFh¼g~MN@*ë0â²VÅãCŠ~‚|#ZkÓxF,
²á~Zq-Ïg„©āZq-5Zzg!gëgñŠp~äZk~Zq-paZHX
âCÙ+g»ic*]~Zk!*g}~»°Z%Ã]0*ñYD÷āŠzŠ|öäzZá

0â²VÐ“ZzgùZµ (Hominids) Šzu}Yâg].h+ZK̈yÆ7gz
ƒñXA-VÐZ+´â]B÷XÐªCÙƒ@*ìāaŠ{�‚w¬ÌZq-
±Z+ñ�Š¶�].h+0â²VÐxË¶X‚bŠZâVÃ¢ìātAc*V

�‚w¬Z�ÛiÔ-g\ZzgZ¨~gS 14 - 7 Zq-Z+±ÐmgBb÷�
¶XZ(Š3ðŠêìāt(,~»x[¶ZzgZK̈âVÔ0â²VZzgÍgwVÅ

�‚w¬âjw~Zq-5ZzgegZâðp~zZµ 10 - 7 œā].ZëìQ
ƒðX

Z†gª¬„',ÃãÂŠzVÐe.ƒZåXZ[',sÅµ:Üs†[~
#ÉZkäÑw~ÌZÑeÔÑàZ%MZzgÑà-g\ÃeJ,$1Yèic*Š{Ð

ic*Š{0*ã',sÅ̂Z(g™@*Yg;åZka«gÅRÁƒ**Ñzqƒ̂XZ0+Zi{Îc*
¢aÅ¶zZµƒðXZkÆË~6¸ 150 ŠHìāZkz‰Ü«gÅR~

;ñi}ªCÙƒñMVä',Z„VÃ!*ë5Šc*Ô-g\ZzgZ�ÛiÔZ¨ZzgZ%MÔ
',¤6Zzg-g\ÆŠgxy.ÆgZ50‰XÐZY0+ZgzVÅZâZqÅ
'×h+Ükãeƒ̂Xì{gzxåîg6,ggZ]~psƒŠHXâZ2ZÆŒÛd$
ñÌ¹ÈƒŠHTÐzWz²!´ºõZ~psƒ‰ÔÍ]~
¹ic*Š{¶zZµƒ̂Ô?i}ZzgzWŠ−à´º¼g~M‰XZkz‰ÜJ-
õZîVäZ¨ZzgZ�ÛiÃZµ™Šc*åTÐZ�Ûj0â÷ZLZ¨ð¸ÇV
Ð–‰XÑõ!tñ]Zzg**aÏ»Zq-ZzgŠzgåpZkÆ‚B‚Bt5YV

ZK̈y»Zz!À X12
The Revolutionary Birth of Man

�‚w¬(,~**a7VÐÑzqƒZZzgZÌJ-Yg~ 65 â§CŠzg»M¸i
ìXZkŠzg~',Z„V»lÔZµƒ**Zzg”Z**Yg~g;XZkÐ6âj1C
qÑ]ÅðƒðX¬ä�‚ßV~ŠgzwZg]~ZŸ†ƒ@*g;ZzgZq-
Z2Zð¸ªCÙƒZT~',¤6ÆñŠqÑ]Òy™äÆa5ÕîÆ

Í]ÅVwŠ~Y$ËìXZkŠzg~Zg»ÆZ0+g�ƒÐ(,~F,¹ƒðz{
ŠzŠ|öäzZáYâgzV»)©à�ÛzråMVäg…zZáYâgÆ{à

�‚w¬ÆŠzgJ-0â÷Ô;¶ÔÎgÔŠZÕVÐ 40 ™Š{âjw6,ï™1X
ÄZäzZáYâgª)*~Ôa;z){(Ô˜h}Ô«g~ÇNÔez:Ü
MVÔzdÔÆeg,ÔZkÆ´z{].h+6,0+zVÅZÒe$Zzg7ŠzVÅ¹Ï

Zlxƒ¼g~M`¸X
ŠzŠ|öäzZáYâgzVÆ�ÛzrÃZq-Ã�:ākìwHYYìT
~Zg»Zq-¦S÷Åßg]~åZz6,„Å§sF,¹™@*g;ZzgµâqZK̈y»
¼g!*syZkð»²̀z`¯pßg�w!*ÇZ+7¶XZg»L¦S÷
~7ƒ@*6āëŠN`÷XZkŠzg~Ìi',Š„›zúÆ²ßVÆˆ
egZâð«î×VÔñ]Zzg**aÏÆzMMñX**aÏÆŠz(,}z²V»m

�‚w¬ŠgzwZg]¤/ä»¿ÑzqƒZX 40 - 30 âj1Cp=VÐìX
�‚wJ-ŠgzwZg]¤/@*g;ZzgÜs0*õ�‚w¬ñ�Š{R6,M™gu 25 ZŒ

ŠHXZk²á~ŠzŠ|öäzZáYâgzVÃOW,™äzZà«**aÏzZµƒðX
�0â²VZzgZK̈âVÆ].Zë¸‚g~Š*~ (Primates) ³Z**]gÓ

“ƒñ¸XÎ�gzVÅ**aÏÆŠzg»ZW,ZyÆ¹Ð{0+ZâV6,7,ZX6
âj1CqÑ]äZq-5ZâZqÅF,¹ÅgZ{ûZgÅ�$+áƒñqÑ]Ð
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÷X³Z**]gÓZq-(ÐŠzu~(YäÆaZ§hVÐw•™D
–gZq-ÐŠzu} Gibbon ±›40î EG–gê4ÎDZzg5÷Ô Tarsier ÷X

LLeg;ðVzZÑóóìÔÍgÞ̄6,¸ìÔ Orangutan 0*îV6,ÑwÑw™º÷Ô
„åîg6,ŠzN*ùVzZá00*ñ Hominids Èg9sV~a0*tìXÜs

÷X
»m;ðVÆZEwÐìXZ¤/Ë (Specializations) Šzu~Z"™]

äê8-Î™âOìÂZk~Ã+VÃ¡Æ‚B**LÅ&¢A»ƒ**Ñiò
ìXZ¤/7ÂƒÐZh!*]tƒÏāz{{à;BzZ:MñZzg$+F,+tā÷ác
;B~„:MñZzgpŠn¤/7,}X¡Æ‚BÃ,**LÅ&¢AÆaŠz

Å¢zg]ì:czn6,ŠzM@%Ãi™Æ (Binocular Vision) ´wg]
÷ZðÃCk™**ZkÆa¢zg~ìāM@Å7,~ÆZŒ{~ƒVZzg

Zk»gc‚tÅY+$ƒ:āuÆZ§Zs~T§b*~ÅƒCìXøg}
].Zë³Z**]gÓäZ+wg]qÝ™àXM\VÅ57icÐëM°a
Z™äÆaÅ7,~äÍÑðZ(g™àZzĝÅZkp~ÐÅ7,~ÅRö

~ZŸ†ƒZTÐ(,}gÆañµ�ÛZëƒZXZÏŠzZy„ZgN*ƒŠHX;ðV
ÆƒDƒñZq-YâgÃÓxF,pgZuqÝ™äZzgDg™äÆa¡ŠZÕV
6,Z®g7™**7,@*Xz{gL„}ZzgÁŠZÕVÐ¦/ZgZ™YìX].h+0â÷Ô
ÈgZzgZK̈y'ÆCÙ„}~Î!ŠZ-$ƒD÷XZyÆM!*îZ].ZŠ~ZyÅ

C30 ®ZŠ!*KJ-¶Xóó
ä”VÅf6›zúÆ!*g}~ (Jerome Bruner) âCÙ;]Þzx',z3,

˜ƒñZk!*]6,izgŠc*ìā{qZ:gzb»Z®gZq-§si!*yÅaZzZg
ÐìÂŠzu~§s)bÃi™äÐX½ãÓx‚Š{F,+{zV~M\V
Æ¬zyÆ‚B‚BZq-c*ŠzâV;ðV»ZEw÷áïƒ@*ìXZK̈ã;BÅ›zú
Æ!*g}~',3,qgzfscZñ~qì:

LLZK̈ã;BZq-Z(ÂxìTÅ›zúNgëgìZzgZK̈âVÃz{Š4

ÆÀ»ŠzgÌåXZq-{mñµ6,Âîg6,‚]�‚w¬ŠzŠ|öäzZá
»¼gƒZX (Hominids) ZK̈yú³Z**]gÓ YâgzVÆZg»YÆË~¬

5.3 ZkZ%ÃZ[¬xîgÐtHY@*ìāµâqZK̈y»¼gZ�ÛiÐƒZX
�‚w¬J-ì{gzxZKñ�Š{̂~M[åZzgZ�Ûi~0â²VÅZq-5
±äF,zó0*ðTäŠkÑÄ‚wÆ²á~&4V~F,¹Å�!*Ñy

ZzgÍgwVÆ¼g6,ÈƒðXZy&÷ápVÅeÏæ¹Z�Ûi Hominids
9)42.ç FFEGE~
~âj1CŠ!*îÅzzÐzZµƒðX',ÃãÂŠzVÆ†!Z�ÛiJ-;îäæ¹
Z�Ûi~egZâðp´VaZX'Á!*gØVZzgÀòÈñÌÆ!*)̄Í]Å
”h+¶zZµƒ̂X¸„ZÏ6g~ÅzzÐZ’Zð0â²VÅÐVYV~eÏ
ƒðX¬z{Šg½V~gT¸XZ[ZyÆ0*k&gZ5¸X

Zy~Ð¼Í]~„g{‰¸XtGz{¸�özŠz‚bÐ -1

pgZuqÝ™ä~ƒÐic*Š{»x[@̧*ëÍ]~g�Å(Å¶
Æ!*)̄ZyÅ®ZŠ~{§pZ{¶ƒðƒÏX

ŠzuZ¤/z{¡VÆ)g}g�6,6gƒZ˜VŠg|#Zzg½Zðz‚bÁ -2

¸!*Ñyz{pgZuZÇ™äÆ´º~ZŸ±6,6gƒ™yZã´̧VJ-V
‰Z¤/pz{™«Å{§Šg½VÆŒÛd$„gT¸XZk¤/z{ÅúÒÏ].h+

9)42.ç FFGEE~™D÷X
Zq-ŠZ¤/z{�¸„$zgZzgÁ{q{6,ŒåÔÁ½Zðz‚bÆa X2
”h+£«Ð6gƒ™Í]Ð!*Ç„!*CÙ̀ŠHXZk§bz{:ÜsyZâV
~Yä6,6gƒñÉZ7ZK’Æa¢zg~pgZuqÝ™äÆe~
EEÃAð™**7,D¸XZ76gUZq-!*Ç*§i§]ZC**7,Z�Šzu}
³Z**]gÓÐ¹ZåX

ñŠp=VÆaZ™Š{âj1CŠ!*îäZ¨~ÌÈgzVÆ¼¤/zƒVÃ
0‰� (Baboon) !*1y Í]Æ)g}g�6,6g™Šc*XtF,¹0*™].h+

pgZuÅˆl~yZy~YD÷p™«Å{§Šg½V~zZ:MYD
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4ìāZ’ZðZK̈yÆ¯ñƒñßÆMÑ]Zã„Zi)c*',}(¸æ
Z7ð™äzZá;BXóóYèGãCŠ~îg6,"™;BZkz‰Üƒâg0

C31 ‰Z#Z7×ÆF,KM™Š{Zq-Zi6,z¤/ZxÆfg)ZEwHŠHXóó
)0â÷úZK̈âVÆeJ‘(g»iæ¹Z�Ûi~0*ñ Hominids ¬

ë÷Xt Australo pithecus Afraensis ‰ZzgZk±Ðmgnp÷&
�‚w¬ŒVM!*Š¸Xt0â÷ú‘tZ|qª~½Å 3.5-3.3 ½ã

ZI¶ÔZyÆZù`;BÅZèVÅ#³‚~¸®Zz{ZziZgZEw™ä
ZÌJ-ZyZ’Zð (450ccs) ÆZI¸XZy»»�uŠzu}0â²VÐ(,Zå

ƒñ&+iÐ0ZziZgŠgc*Ä7ƒñ÷1ÞŠ'Zkz‰ÜzZãƒYC÷Z#
Homo habilis ë«zZãîg6,‡.ÞÙ|#ZK̈ã±J-MD÷XZÐOîg6,
¢aŠg‚rå 1.2 )LLZz6,Æ»x™äzZÑóó(»**xŠc*ŠHì�Z|qª~¸åÔ

Y,-v¢aåX 800 ZzgZkÆ»�u»w
~ÇeÏzZµƒð? ƒñ&+i z{Ã̈K£xì˜VZK̈âVZzg0â÷ú

âCÙ+g»ic*]äZkÎZw6,¹²ācÅìXZk»�Z[ZxäZLà{
MÃt*yLL0â÷ÐZK̈y~p~~œ»™ŠZgóó~Šc*å1âg¾Zzg

Y1845 Zxä¹¬ZÐ¸,$1åZzgZLZ’Zð»xŠ~̀ðWàc*ßY~
~–å:

LLZK̈âVZzgYâgzV~×™äÆaÅgÔè<Øc*FZzgjZßV»f™HY
YìXz{pŠÃYâgzVÐZkz‰ÜŸi™**Ñzq™Šï÷Z#z{ZKgzi~
ÆfgZùLLaZóó™**Ñzq™D÷tZ(ZŠZxìTÅzzZyÅ8̂ìXZK

C32 gzi~ÆfgZùaZ™ÆZK̈y!*ßZôîg6,ZKâŠ~i0+ÏaZ™@*ìXóó

(Role of Tool Making) ZziZg‚i~»™ŠZg
±ZK̈ãÅZ’ZÆ!*g}~âŠ{6,*:̀ÃÅ‚ÄyZ[™äÅZq-

Z•ðÒÃÒÆîg6,ZÒt¹Y@*ìāZK̈yLLZziZgZEwóó™äzZÑzZuYâg

'g]qÝ™ä~F‚wµYD÷TÅzzÐøg~âqŠzuzVÐ
Ÿiì'ZziZgzVÅ»g~ZzgZy»ZEwXŠgZÝ@*g]Z±gÐŠ¬YñÂ
³Z**]gÓÆZg»Æ¤̈DÌ;ðVÃË{mŠp»qïìw7™D

Âµg‚rìāZkÅt!*]âyàYñāÈgZzgZK̈y (Wood Jones) ¸Xzze�4,
Æ;B~Ãð^¹Ò5é I

GC�Ût7ìÉ�ÛtZyZdw~ì�%œ/~Z¡!ÂxZy
äZ÷ág{Hìāo~ (Napier) Zzg"542.ç

EGFJG (Clark) Ð©8ì@*ë6ā¯gu
ÈgzVÐ Old World ÈgzVJ-ZzgQ World New R0+gzVÐá™

ZK̈âVJ-Ô;ðV~ZDàp~ÆZg»ÅZq-‚ìTÐtªCÙƒY**
ecā;B»÷¾§bpsƒZìZzgZkÆ‚BZK̈ãf;-$ÆZEw

ÅâÎ¾§bp~ƒðX (Implementation)

c*°xZ"mÅ Despecialization LLZkp~Å‚Zq-¹„{mnÅ
§sg„ìX;BÃ½QäÆ»xÐZzg÷ácŠg÷ácÑ%Æ»xÐ
MiZŠ~ïˆZzg‚B„Z,ºm»çVÐÌÎlZzgÐz¾d$nÅ
ZèVÅ7g,ZŠZ™C‰X

Æic*Š{ƒä»Èìā (Despecilization) »xc*÷~°xZ"m
(Phalangeal ¹ÐZZ‡q»xuZ�xŠØYMh÷Xsxð;î

Å&¢AÅñ%TÅziy',ŠZ“™äÆa¢zg]ƒC Divergence)

ìÔpgZuÆa;ðVÐ\!¯äÔñäZzgm"Æa¤/Äc*'×ZØ
Å&¢A'ƒZ’Zð³Z**]gÓÐzgP~Bƒð&6V»z
÷';Bä³Z**]gÓÆZg»ÆMy~%Zi~»x™äÅF5&&
qÝXZzgZÏŠzgZyZk~oƒ©p~ÌMðX̧]ZzgŠg\oÐñäÅ
œā&¢A»ZŸ†ƒZX

A-VÆ5\~p=VÐÒZzgZù`ÅE Trapezium Zzg Hamate

~ZŸ†ƒ@*ìXZù`ÅMð(,fìZzg;BÐZkÆiZzØ~ZŸ†ƒ@*
ìX"542.ç

EGFJG÷áh+!*]Ã¼(,J™Òy™g;ìZ#z{Hìāñ�Š{ÞŠÂVÐZ(
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Y~è¶:LL¹Ð 1876 ZySzV»ñZi:Zk’k,ÐÙ�Zxä
ÈgZLaŠg½V~˜‹¯äÆa;BZEw™D÷c*9)42.ç FFGEE-VÅ
§b÷ápVÆŠgxy¿eZw™ñÌÐXî»‚ây™D÷XŠ7VÆ
ÜsŠ«Æaz{ZL;ðV~e&+}åxfe÷�ZrVäZK̈âVÐÜ
KƒD÷p¸z{£xì˜V…Ø¸ìāZK̈yÆŒÛd$F,+0
â²VÆ)F,¹c*C;BZzgZK̈ã;BÆŠgxyUX÷~ì�ÑÅV‚ßVÅ

œÆË~¹Zd^Z(g™[ìXŠzâV~A-VZzg]VÅ®ZŠZzg
F,KMZq-ÜìpƒÐ−ŠgZÆz“ZK̈y»;BZ,%zV»x™Y
ìTÅÜËÈg»;B7™YXËÈgÆ;BäLÈ&+}ÐÈ&+Zß»

C34 e¸Ì7¯c*Xóó
äZy§hVÃZiuâY+ÅÃÒ~F‚w (Nicholas Toth) æÖIB

ÜsK÷XÆfg)Z’ZðZK̈yZziZg¯D¸Zzgz{ZkË6,(ìā
ßzVÃF,Z¾ÆZ•ðIŠc*C¿~Ì:Üs»°Š4'g]Å¢zg]ƒC
ìÉËuJ-7|Zzgµ/È~Å&¢AÌŠg»gƒCìX

LL'g]Ð»x™äÆaß»»x™äzZáÃŠg„̂»•ZÉ™**
7,@*ìT~a^ÎäÆaoƒiZztñ�ŠƒZzga^ÎäzZàw•
Æa¹6,?Å¢zg]ƒCì@*āŠg„(6,oƒ̧]Ða^ÎðY

Y~Zq-£á~–LLtzZãîg6,ÃM@*ìā¬ZziZg‚i 1985 nXIBä
ZK̈âV~ßÆ»xÅIŠc*]Æ!*g}~ZhfZŠgZuñ�Š¶XZÌqw
„~Zkä=Cc*ÔZk~Ãðµ7āƒÐZ’ZðZziZg‚izVÅŠâ©
&s#0â²VÐ}ic*Š{¶XZziZg‚i~~‡.ÞŠguJ-¡Zzgd{zV

C35 Æ!*bZ·ZuÅ¢zg]ƒCìXóó (Motor and Cognitive Stills)

;BÔgZzgŸÆŠzu}ÓxZ¡I~Zq-÷Z!*bmg‚rìX;ðVÐ
mgppzZág»zŸÆËÌŠzu}{ÐmgppzZágÆ{
Ð(,ZìXeZgzy¬„Zk|Ã™[åāY0+ZgzVÆŸÆZZ¡IÅ

7ìXtŠ?!*ÇÅ?ìXZ¤/pFYâgzV):ÜsÈgZzg9)42.ç FFGEE~É¼
6,0+}ZzgQ}ch}Ì(Æ!*g}~÷áh+t¹YYìāz{‰u¤/ñVÆ
aLLZziZgóóZEw™D÷XtZEwZkŠgCñZŠJ-özŠƒ@*ì�ZyÆ;B
µYñ'r~Ôßz){X´z{Zi,tZEwc*ÂZ·µƒ@*ìT§bÈg
Šg|#ÐVZ@*gäÆar~ZEw™@*ìc*ÃðözŠ¿�eì¹

c*Ó»³ƒ@*ìXt÷ (Conditioning) ë{ƒ1́îg6,ZyÅQC¬Š]
åZq-‰ƒD÷Xf;-$ÐÅˆµ/È~Ô7|c*!&¢A»ÎZw
„aZ7ƒ@*XZ]ðîg6,¹özŠŠgZJ-t&&ŠzŠ|öäzZá
YâgzVÅ',F,YV~0*ðYC÷pƒÐF,¹c*C0â²V~Ì:â0+{
F,+ZK̈âVÜaZzZg~u¤/òÅ³>ØJ-70*ðYCX

¢zg~Nt7āZK̈yLLZziZgZEw™D÷Xóót|ìāZK̈yzZu
Yâg÷�ZziZg¯D÷ÔZq-Zµêc*Z·µu¤/òÆîg6,7ÉZLz�ŠÅ
ÑiòqªÆîg6,T6,!*¹CÙq»ŠZgzæZgƒ@*ìXZ¤/pQCÃ̀Ð
ZK̈yZzg9)42.ç FFGEE~½ãZq-‰÷Zzg¼jZßVÐZyYâgzV»gztªZyÁu

J-LLZK̈ãóóŠ3ðŠêì@*ëf�F,+9)42.ç FFGEE~ÌZk§bÆZ’ZðÔ)F,¹c*C
äðK¸XZq-Z+ Homo Erectus ßÆZziZg¯äÅZq7g‚r�

‘t�ZK̈+MÆÀÆZg»ÅŠr6,9~¶X
~gle^ät "The Origin of Human kind" ZKƒÐqDÂ[

Z̀Vc*ì:
LL9)42.ç FFGEE~ZziZgzVÆZEw~'g]gnp÷Ôz{r-VÐŠ]Ã
ñD÷ÔêVÃZ@Æîg6,ZEw™D÷ZzgßzVÐZyz^z){ÂhD
÷p'ËÌîgZ[J-'¡~âjw~g�zZá¾Ì9)42.ç FFGEE~Ãß»

ÑÄ(‚w¬ŠzßzVÃM: 25 ZziZg¯D7Š¬ŠHXZK̈âVäZhJð�)
~”Z™!ŠJgZziZg¯**ÑzqKTÐ}u¤/òÅZq-Z+Ägz×ƒð

C33 TÐIZi@*gõ»ZK̈ãŠzgëgìXóó
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Åñu»YŠz›ä Paganiri Æ
&Bg.ð EVZzg Thorwaldsen Ðz{gZ>Å¦k,zVÔ

Æ‡.ÞƒZìX
LL1;B&+Z]pŠÃðZµz�Š7g‚råXz{Zq-åZzgZ•ðë{āØ
»ÜsZq-gÁåZzg�q;BÆaÃZ+{q¶z{ZkÓxŸÆaÌÃZ+{

C36 q¶T»z{{ŠxåXóó
¸!*]i!*y6,ÑÍƒCìXZ¤/p0â÷FZq-MzZi,ï%6,‡Šg÷
ÎZq-nÅ**¢LLi!*yóó¹YYìpZ7i!*y2äÅÓxÃl**»ò
»Dgƒð÷XZxZkÅzŸs#™DƒñHìāLLi!*yZ½¦»xÅaZzZg
ìZzgÜsZ,YâgzV~�Ûzr0*$ËìXÅu¤/ò§]»ŠZgzæZǵîg6,
ZæZŠ!*b6,ƒ@*āZziZg»gKYÃ�āZq-ë{¿ìTÆa¢zg~ì

āZÐÅg~îg6,5ZzgZ‹±J-vHYñXóóZk6,âxa‹û{™@*ì:
LLZK̈ã¡]Zzg&¢A»_·™äzZáËÌ¿ÆaZk|
ÐõM™**ÑixìāÓx**gïZK̈yi!*yJYD÷²ZkÅIŠc*]»”w
ÌZq-f�0â÷Å&6VÐ!*CÙìXóó

ñ�Š{Šzg~tU*"$™äÅÃÒ¬xƒ̂ìāi!*y¡ZK̈âV»{ā„
7ìXZ¤/pZk~Ãðµ7āYâgzVÆŠgxyñZ&]ÆÂxñ�Š÷
pZ7i!*yŒÛZgŠb!*Ç)Šg„ìXZK̈ãi!*y»�ÛzrZK̈ãçÑ}Zzg
!*b¬zy6,FFaZzZg~u¤/òÅzzÐƒZìZzgYâgzVÅŠ*~ñ�ŠËÌ
ÂxñZ&]Ð£g~ÒpÐ4ìeìz{ÂxH„ë{YV:ƒX

„CÙZK̈ãi!*yZq-Z(Ñiò1ìTÅÃð‡.Þf™nYâgzVÅŠ*~
7QXZ¤/Z(ìÂZK̈ãi!*yÆZg»ÆZÅzŸs#Zk§bÐ™**ZÉ:
ìātZy?0+{F,Âx;ññZ&]ÐƒZì�f6&6VÅÁF,R6,ªCÙ
ƒD÷X

ZzgQ:
LL˜VJ-øg}D~ìZK̈ãi!*yÆ”w»mZq-ºmnÅf6

F,¹»Z®gŠzu}”V6,ƒ@*ìXÐ„CÙZy»Ãðm7ƒ@*XZkäZk
Æ‡ây»**xŠc*XœÆfg)Š4'g]ÅF,¹ (Correlation of Growth)1Ã

ägÅ!gëgF,¹Æa@*ic*ä»»xHX
µâqZK̈y»Zg»Z·t7åÉÑi)c*¢zg]»³åXZ’ZðZK̈y»Z|

qª~9Zƒ**¢zg~å@*āz{!{iZgzV~½ZÅˆl~MiZŠZ:w•™
nXuÅ7ic»ŸÆZz6,ƒ**¢zg~å@*āDg~YâgzVÅñ�ŠÏ»uZr

XözŠ Meerkat Îc*Yn6ā!{iZgzVÆ!*ÏFŠzu}YâgzV»å}
½Zðz‚bÅzzÐZÐ¦™äZzgZq-(ÐŠzu~(áYäÅ¢zg]
aZƒð�;BÅF,¹Æú»g�Ûâ¸]øā¶X

0â²VÅ‚|#ŠzN*ùV6,½Æaoƒ7¶Zkaz{"eÀ
§jÐº÷XƒÐZzAZK̈âVÅZ**IòÐªCÙƒ@*ìāZyÅA-V»
eJçZ(å�Z|qª~½ÆaoƒåXFjZßVÐZ|qª”h+
{ñVÅqïìXŠzN*ùV6,ZÚ!¸kH**eìAegN*ùV6,XF§bÐŠz
N*ùV6,9Zƒ**Zq-)¡~qªìÔZkÐ#ÆŠgŠÅzŸs#ƒCì�
ZK̈ãYâgÆ‚B¸gÐá™Z[J-ÎƒZìXŠzN*ùV6,½Å(,~p!tì

āZkÐœ™äÆa;BMiZŠƒ‰XtZK̈+MÅMÐÅY+$i',Š„
ê8-¶XœZzg¡]œāîg6,ÓxŠzª»u*÷ptZkÐÌ}
(,|™ìX6āZxHì:

LLt‚g~ZK̈ãi0+ÏÆa«Z’ZðÑoìZzgZkuJ-ìāZq-§b
Ð…tI7,@*ìāœäZK̈yÃðHìXóóœÆfg);BÆZg»Zzg
ŸÆù¦Zg»~(,ZŒÛRmìX

LL®Z;B¡œ™äzZÑā„7ìtœÅaZzZgìXÜsœÐ
-$6»x»`Ð_“aZ™ÆÔZk§bqÝƒäzZá]VÔg!*©Zzg
îs²áÆˆA-VÆºmZg»ÅzgZV$ÐZzgZkñgzOZ‚ÛZöÃ6Zzg
ic*Š{Ðic*Š{ë{»ñV~ZEw™Æ;BäZkZdŠgZ»¾w0*c*ìT
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(Social Organisation) çÑĈ
A!{iZgzV~"ÑgŠg0+zVÆŠgxyi0+Ï¦/Zg**(,Zç**u»xåX

ZK̈yz,Ì¤!gYâg7÷ZzgZ’ZðZK̈yÂ].h+ZK̈yÅÚŠz‡#Ö~
Ì¹gL¸:Ât¤!gãVÆâ´¸Zzg:„ZyÆŠZ-$ic*Š{¢o
¸Xz{èzVZzgegN*ùVzZáŠzu}Šg0+zV»!gëg~~Ì£7̈™Mh
¸X’»zZu§itåāZq-.e$±ZzgZæZŠ!*bÅãCŠ6,‡ì¤/z{Åßg]
~g;Yñ@*ā¾½Zðz‚bÐœāîg6,Z.Š{HYnpZk~Ãðµ
7āêÁZŠZxZZâÅ»g~¶X~«qßÆe¸¸�Z
£œÆaZEwƒD¸XZK„CÙ‚Š{ÃMäzZà̂zßg]Æ!*z�Št
¹ZdZzg!�âÎÆqïZziZg¸XÅaZzZg~‡.ÞŠg”Zzgµ/‚i
&&ÜsƒC‰ZzgËuJ-œÅ„ÆÁÜÌ0*ñYD¸XŒV
ëZK̈ãçÑ}»ÇM¸iŠÙ÷XZxÆZÖp÷:

LL6ā¬¹ŠHìÈgzVÐx/øg}M!*îZ].ZŠ̈wIÔ̧ZK̈y
Æâ~.Åˆl�āÓxYâgzVÐ(,|™çÑCìÔ)¤/z{IM!*îZ].ZŠ~™**
‡**eìX¡]6,jäT»M¸i;BÆZg»ZzgœÐƒZCÙ57Šò
6,ZK̈ãZ¬ÃzWHXz{¡~czŸ]Æ6ZzgIZi,**¥xpZmÃÎ@*g
Šgc*Ä™g;åXŠzu~§sœÅF,¹ägziZ‚ÛzV!*b¬zyÔœāu¤/ñV
ZzgZyǢZZ+ÃCÙ�ÛŠ6,zZã™ÆçÑ}ÆZg»yÃZq-Šzu}ÆŒÛd$Ñä

~¢zg~™ŠZgZŠZHXrÃ@*{tātF,¹5+k,ZK̈yZq-Z,£x6,V‰˜VZy
»Zq-Šzu}Ð¼I¢zg~ƒŠHåXZk¢zg]äZkÆaŠg»gāÃð
HX0â÷Æ**¢3,y}~F,çÆfg)gCgCic*Š{¢ik,z/äF,¹0*ð

C39 ZzgìÆZ¡IäPˆŠv}zZãZÖpZŠZ™**J1Xóó
MÑ]ÅaZzZgZ’Zðîg6,%ŠziyÆŠgxy„œÅÑz¬]Ôi!*y»

Zg»Zzg!*b¬zy6,FFçÑ{z{ÁÜ¸XÐZK̈+M»Ç¼g„g]åXt

^Ðì:āÜsZdF,ŠgZÅf;-$ÐXZkÃ̀~ÃðYyŠ3ð
7ŠîāZK̈ãi!*yYâgzVÅŠ*~0*ðYäzZàËqÅ¡Zq-ic*Š{ë{
^ìXâCÙ§»]ÆatZq-X9Z™ŠîìYèZ¤/tŠg„ìÂtÇ

LL¼góóÅZq-Vwì'̂ÅëÏÆZq-ºm%µ6,£g~ÒpÐ
C37 Z1»¼gXóó

gÆw~!gëgZŸ±äFZŸ°)b9}™ŠØ{mîg6,a
ÅaZöÆe~X0â÷ÆaÆg»wŠzÎv¢aƒ@*ì'!*ÚÆ

kv¢a!*ÚÅÚÜsZq-aåð 285 wÐÛ'²ZK̈ãa»g
kv¢a(XZ|qª~½Æ»çVÅzzÐg3âŠg 1350 ƒ@*ì)½ã

Å̂Z+ìāz{Zq-özŠ‚,̂J-ÁYìX®ZÓxZK̈ãaLLIZiz‰Üóó
aZƒD÷TÅzzZk»(,ZgZzgŠzN*ùV6,½ÅzzÐ¬Z+§»CZb8-
Å¬Z+™Š{0*Èc*V÷X

ŠzŠ|öäzZáYâgzVÅZdZlx~ÐËÆ£«~ÌâiZG{
ZK̈ãaÅå"egÏ!*ÇzZãìX-Eg;MssÌÆâCÙ§»]Û~

ät̀Ã7Hìā0â²VÅÚZK̈ãaÅNgëg  Bogin Barry 1Ì
Kã›zú»mZkE²áÐì�ZK̈ãçÑ}Æë{̧Z2Zzg}
»xÃKÆaŠg»gìX”VZzg!*½VÆŠgxy	#Ö»�ÛtÌZ*Š÷á¤/Š»
m‡ìgpp~æŠÇgU*"$ƒ@*ì²0â²V~!gëg›zú¢„Kã

g‡"$»!*)̄0YCìZ#I»M¿åƒY@*ìÂâ�Zã~Ze7-Zq-
„–D~Kã›zúëŸ7g~™gìX

LLZK̈âVÃZK̈y“WÆaÜs’Æ{zVÃ„”zæÐG7
7,@*ÉçÑCgÌzgzZ`Ôg¤VZzg�Y̧Z2ªpÄÆ!*g}~ÌDqÝ
™**7,@*ìXz{çÑCâjwT~"c*gzæŠÇgèpZg”VÅŠN¸wÅYC
ìZzg(,}”VÃ½Š~YCìÔ0â²VÅÚZK̈âV»ZqÐi~¶Kyic*Š{
ìX
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½ã»gqª~ñ�Šƒ@*ìXZkä:ÜsÇ™äÆaŠg»gz‰ÜÃÁH
Ém@*Ci0+ÏÐ̃zKã›zúÆŠzu}ZdwÆaz‰ÜÃÌÁHZzg
Zk§b9sV~YâgÅi0+ÏÆiZÖgÆapZéÔñZŠZzg'×h+z‰Ü
�ÛZëHXik,úZK̈ym@*CŠ*ÐTŠgŠzgƒ@*ŠHZÏŠgZk»£xŠzu}
YâgzVÐ—ƒ@*ŠHX!*ÇZÏ§b‰Í“pg~ÆU/U!~pg~ä
1ÚVZzgÆVÃZK̈yÆ{ŠñV~$+wŠc*ZÏ§b!~pg~Æ‚B‚B
Í“pg~Å¬Š]äik,úZK̈yÃKã¸]ZzgMiZŠ~«™ä~Zë
™ŠZgZŠZH@*ëÍ“pg~»ƒÐÑiòZW,g6,7,Z&Z[ZK›zúZzgF,¹
Æa¢zg~ñZŠ}4îg6,½ƒg;åZzgZÏzzÐz{Zq-±ÐZ‹±J-

C41 ic*Š{!gëg~ÐZzg4îg6,Zg»0*g;åXóó
!*Ç¸g̀le^äZVc*ì�ZÐçÑĈ~ãCŠ~p~Ð
™[™@*ìXŠv³Z**]gÓÅZÒe$~3,zV»âŠZîVÐÒ©]‡ì
™äÆaM:~”h+£¨ƒ@*ìXZk»ZÖg…ZyÆKãŠz‡#Ö
~Š3ðŠêì}!{iZgzV~g�zZá3,ZzgâŠ{ÈgªZzAƒñ&+i~Z(

~X Australopithecus Afarensis �ÛtÃM@*ì6ā
ZkÐCkƒ@*ìāZy»çÑCeJçZK̈âVÅÚ0â²VÐ

ic*Š{ŒÛd$åXŠzu}/V~ŠzN*ùV6,½ÜKãëM°Z¤/pZK̈ãZg»
Å«ÑoÆîg6,.e$¢zg~¶@*ëgle^ÅgZñÆ',@…thqÝ
7āëZyZ’Zðƒñ&+iÃZK̈yÈÃX

3,)X»Šz‡#ÖâŠ{ÐŠkHƒ@*ì(Í (Baboons) !{iZgzVÆ!*Ï
Dº)Ãí„ZC¤/z{gh™ËŠzu}¤/z{~÷áïƒYD÷˜V̄gU„z{
âŠZîVÆ”wÆaMiñŠ{»g3,zVÐ)“Ñzq™Šï÷X®ZeZgzyÅ
Z˜b~Zy3,zVÆ0*k!*b¬zyÆaÃðQCzzñ�Š7ƒCXŠzu~
§s9.2.ç FFEE-V~Z+z�;]Å¯6,ÎZÌŒ7YeÔ3,ZL¤/zƒV~
„gT÷˜Vz{aZƒD÷1âŠZNó]™YC÷X3,9.2.ç FFEE-VÆ0*k

Zq-NgëgZzgD+g÷¿7ÉZq-Zz!–D¶&Zg»~Zq-êÁñh¹
ÆZÖp~:LLøg~±ZK̈ã (Lewis Binford) ßõ"3©ð EEEge YYìXâCÙg»ic*]

ÅMæZq-’góZzggCgCz̧q5+k,ƒäzZáúZïÆË~7ÉZq-
C40 gLÐ²á~Š}ÆÆ‚BƒðXóó

œZzgÓxŠvúZïÆŠgxymÅzŸs#Zxä-VÅì:¬œ
ZkÆˆZq-Šzu}Æ‚B!*pW'tŠzƒÐ¢zg~¸];ñøā

‰XÆik,ZW,0â÷»g’góZK̈yÆg~psƒZ�ZzwZ™̄ÐZK
ÓxF,˜tÆ!*z�Šic*Š{(,ZZzgic*Š{»ïìXgÅF,¹Æ‚B‚BZkÆ
ŒÛRMÑ]äÌF,¹Åª'-Z¡IX!*ÇZÏ§b‰WÆ’góZg»
Æ‚B‚BZÏÚƒÐāX�®)Å»g™ŠÏ~…gMc*z,„gÆù¦
Zg»ÐÓxjZk~…gMc*X

LL)[ZK̈yÅÚic*Š{ŠzgJ-ŠNYì1ZK̈ãMçqzV~ZkÐ
}ic*Š{Š÷[ìA)[ÅMçŠ÷[ìXÈÅÎØÅfZK̈yÐ}

ic*Š{!ì1z{Zy1îV»ÎZVzÌÙ|#7™Y�ZK̈yÆaZ
qzVÆ¥pZm÷ZzggäÅf�0â÷~**¢F,+̂~Ìo
„0*ðYCìZK̈ã;BÆ‚B‚BZg»5+k,ƒðìT~œäzg»»x
HìXóó

ZzAƒñ&+iic*Š{F,!~pg¸XZ¤/p¹„Z’ZðâÎÆZziZg}
5ZðÆaZEwƒäzZàrc*VZ7pgZuÆZ,f{],J-g‚ð�ÛZë
™C‰�Šzu}0â²VÃŠø7[7¸X½ZÅ¶Ã7gZ™äÆaÍ“
Åðh~ÏlZgÌZEwÅYC¶&ic*Š{F,%Š{YâgzVÐqÝHY@*åX
Zq-Ç÷éZkz‰ÜMc*Z#ZK̈âVäZziZgzVZzgÏgzVÅaZzZgÆ.Þ
1D6,DgÃ½ZÆ”w»ãCŠ~fg=¯1XÍ“ÆZEwÐšµgÆw
~'×h+!~ÐZŸ†ƒZ:

LLÍ“6,ŒpgZu~Y0+ZgÆAwÆaŠg»gƒÐÑiòñZŠ
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t!*]¬xûìāAwÆjZáÐgZq-µāì�].h+ZK̈y~
‚ya™@*ì²tŸÆÀziy»¡Šz‚ìXM7g 20 ÙÂZ**ð»

âCÙÆc*]gZ',^âgHäzŸs#ÅìāZ’ZðƒñÆgÅ	#Ö~ZŸ†
ÜsÂZ**ðÅic*Š{F,−Ð„zZµƒYå�ÜsÍ“ÐqÝƒ$Ë¶T
~wZg}Ôæ]Zzg=ƒðzZ�ÛlZg~ñ�ŠƒD÷XÑzq~t%ŠZgpg~
ÐqÝƒZƒÇc*Qðh}¹DgÆfg))�āøg}DÆ_.9)42.ç FFGEE~
Ì™D÷(pZk~Ãðµ7āẐiZVDgä–qZzg½ZáÐ½7g
pgZu�ÛZë™ä~gziZ‚ÛzV™ŠZgZŠZHTÆZg»ð}òŠzggk¸X

(Hypotheses on Human Development) ZK̈ãZg»6,7™Š{Gz2
Z’ZðZK̈ãçÑ}~DgÆ™ŠZg6,qD',ÎV~Zq-i',Š„c
ƒCg„ìXøg}ŒVZq-gsyZ(0*c*ŠHìT~DgÆ™ŠZgÅZÌÃÁ
™äc%ŠZgpg~ZzgpgZu¦™äÆ™ŠZg6,ic*Š{ZÜZgHŠHìXZ¤/pt
ÎZwêÁ§jÐi7ƒZìp^ÆZkÃ̀»‚B:Šb¹Â

Z‰™äzZáDg~ (Hunter - gatherer model) ìāZ’ZðZK̈ãçÑ}Æ
ÆÜsŠÑbŠ¶zZá¹MÐò‰÷XtY'ÌŠpÐ{à7ìā
t¼ôV¾§bZ,ºmt]c*çÑCŠ!*îZzgzz¢4h4ð

E
GIEVÃF™C÷

X»ik,cñçqÐÃð**©7ƒ@*X
�,œ~ÆZ’Zð‚ßV~ìw6,*:̀Ã¬Ð¸̈åXZK̈y

ZLLLŠârÆZdF,ìÑ]ÆË~ZK̈y¯TäÓxF,¹Ã°Œ¶X
ẐiZVLLZziZg‚iZK̈yóózZÑÃ̀Šz!*g{ªCÙƒZZ¤/pZk»Z0+ZiŠg}ìw
6,*:åTÅgzÐtÏg7ÉZziZg¸MVäZg»Å̧]øā»»xHX
Šzu~kBxÆp+uzZu]äZkÆÜsgŠ¿aZH�LL‡LÞ0â÷
ZK̈yóóÆÃØÅ̂~‚tMc*6ā^ä(,~ƒâg~Ðû{Hì:

LLÂîg6,Zkaā„CÙZkÐkBÆƒÜuzZu]ÅzŸs#)c*

zzñ�ŠƒCìÔÛzã (Darwinian) !*bQCmÅ¯6,!*b¬zyÅeZgzã
Š7VÆÜsŠÃq~ÌZzgLrgZNï™Èg»Dg™ä~Ì@*ā

20Ð15 pgZuÆz‚bÅ¶Ã7gZHYnX3,ZzgâŠ{9.2.ç FFEE-VÆŠz‡#Ö~
‚»�Ûtƒ@*ìTÐZkçÑ}Åic*Š{F,¬zy6,FFâÎFƒCìX

**ò¤/z{Æ3,ZzgâŠ{Zg»yÅ	#Ö~ Australopithecus Afarensis ˜V
�ÛtZÚic*Š{åā¬UtìwHŠHātg»i)eJ‘(Šz!*ÇZZâZqÆ
÷z;VZK̈ã±ÆZg»yÐ‚—7,D„ßg�w!*Ç$+wYCìZy~3,

‚Ðic*Š{(,}7¸T§b9)42.ç FFGEE~ƒD÷�øg} 20 ZKâŠZîVÐ
ƒÐŒÛRQCģŠZg÷XZk6,^tû{™@*ì:

Zzg¢5Òø
E

Gà (Robert Foley) LL6ā"`ÆâCÙÆc*]gZ',^¯á
Š?Šï÷ƒñ&+iª0â÷úZK̈ã{0+ZyÆM¸iÆñµ6, (Phyllis Lee)

	#ÖÆÚƒ~p~GçÑĈ~p~ÅÌúÒÏ™CìX
3,ZLM!*ð¤/zƒV~ZLqZzgÎö (Homo) Zky¸̈ìāZ’Zðƒñ

¸ÇVÆ‚BgT¸²âŠZNŠzu}¤/zƒV~¬YC‰X6ā~
ä¶K0+„ÅìģŠZg~ÅzzÐ3,zVÆŠgxy¬zy(,kìXóó

LLë¢Ð7ÈMhāçÑĈ~tp~YVzZµƒð:Ëzz
Ð3,ZgZWÆŠgxyic*Š{¬zyG¹ÃZ+{qU*"$ƒZƒÇX¼âCÙ+
Æc*]tŠ?Šï÷āZgŠ¤/ŠÆƒñ¤/zƒVÆÜsŠÃq¹ic*Š{ZÌ
Z(g™ŠHåXZÚ„ÉZkÐÌic*Š{ZkyZk!*]»ìāp~ÅzzçÙ
¢zgc*]‰XFZ+ÞŠ'B÷�ƒñÅpgZu~p~Å¶K0+„™C
÷'T~Í“äæ]ZzgÂZ**ðÆZq-Zëfg)Å^Z(g™àX
Z’ZðƒñÆŠZÕVÅ‚|#~p~Í“pg~Å¶K0+„™CìZzgßÆ
ZziZgzVÅ(ßY~ÜZs#ÐÌ¸Z0+Zi{ƒ@*ìX´z{Zi,ƒñÆgÆ
‚,̂~�ZŸ†ƒZåZk»»ŸÌƒYåātºmZâZqZKpgZu~Ë

C42 ic*Š{ÂZ**ðÅqïqÃ÷áï™,Xóó
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ŠÎ, Wilziansc*Weletabians Berliner :Ëz‰ÜMŠxpg~Å§sâbHì)
œ~{~J-ZLzZ−+Ã3Dgì÷(ÂZkÐM`…Ãð�Ût7

C43 7,@*X
ZÏ§bZzAZK̈ãçÑzV~%ŠziyÆŠgxyœÅ„Gñ�Š

g„ƒÏ@*ëZ’ZðçÑ}~œÅ„ÃÔZ#M`ÀÅ§b:ÂfZC!»
z�ŠåZzg:„{0+Zy»].h+4CçÑ}~úg]6,ƒZzg))zc*:gzbÆ

Hunter - gatherer ‚B£ç™**ßìXZkz‰ÜâCÙ+Æc*]ÆD~�
çÑ}÷ZyÅZÒe$~„œÆÁÜ0*ñYD÷T~%Š
Dg™D÷Zzgúg'pgZuÆa7Š}ZN™C÷X

LLZy»ek,{Zq-Z+(ì˜V÷}�YgzZ*0*ñYD÷XZq-Z+
(˜VpgZuÃM:~„HY@*ìZ#Í“Šø7[ƒÂt„ZÒZz‡]
Zq-Zh{àgÌÅßg]~ƒCìT~J�YŸ�VÃ**ÇHY@*ìXóó

t�Ûn™äÅZh{àzzñ�ŠìāZ’ZðZK̈ãçÑ}~ÌZ+„
ÅSQÜÅOñ�āuâtŠZgZ:k Social Darwinism ßg�w0*ðYC¶X

Æ̧Z2ÃÓxZK̈ã@*gõZzgIZi@*gõ6,”™ŠêìXÓxF,Šø7[ÞŠ]Zk
§sZ÷ág{™CìāZ’ZðZK̈ãçÑ}Å‚g~ãCŠZæZŠ!*bÔœāu¤/òZzg

ÆZq-*yÐ� (Glynn Isaac)
¯Ó4èGEW,̂u ï!*cW6,¶X;gzge-Eg;Æ

~÷áùƒZÆc*C„~‡.ÞŠgZŸ†ƒZX Scientific American YÆ 1978

W,̂uÆpgZuÅ!*ë„ÆGz2äœāîg6,pgZu¦™äZzg!*cW
Y~eZgzyÅÎ‚!',ÏÆñµ6, 1982 ÆçÑCZW,Ãúc*V™Æ7HìX

½k,™DƒñZkä¹:LLpgZuÅ„Æ§i»gÃZC**i!*yÅF,¹ÆaÔ
�Yé�wZzg„ÅF,¹ÆaÎŠqU*"$ƒZƒÇXóóZK@*i{F,+Â[ZK̈+M

~gle^ä–āLLpgZuÅ!*ë„» (The Making of Mankind) Åú
Gz£ZkZ%Å¹4zŸs#™@*ìāZ’ZðZK̈yÃ].h+ZK̈y“WÅgZ{6,¾
qäeZÑXóó

mg](ƒ$Ë¶Xóó
~(,~Šp0*ðYC¶t»Ñ;g~ (Kung Sanu) å‚â  ‚JÅŠ;ð~

»ß**xåXtZ,ßÍV6,Œ¤/z{å� "Bush men" õZ~0*ñYäzZá
„CÙZL¡~âjwÆ‚B(,~ëM°Ðg{gì¸Zzg(,}ë{§hV
ÐZkÐZ.Š{™gì¸Xtf!çÑ}~âj1C)bÆ!*g}~

)Dg~ "Man the Hunter" Y~ 1966 0*ðYäzZàŠpÐé3@*å@*ë
ZK̈y(»¦gDÍ~ƒäzZàZq-(,~»Ð÷~�Æc*]Æñçq6,¶

YÅŠ;ð~LLpZ&ÅMiZŠ~óóÆ 1970 (,~¸]ÐŠz!*g{Z½™‚tMc*p
qñVäZk»»0*™™Šc*YèDgÃ¬xîgÐ%ŠZ:»x¦gHY@*ìÂZÐ
Jw™äÐZ’ZðçÑ}~úg]Æ™ŠZgÃiuãÏXpZ&Æ£tÆ

(Woman the a»x™äzZà¤!gÑ!äLLpgZuZÇ™äzZàúg]óó
»Gz£7™Šc*T~tŠ?Š~¶̂ātic*Š{F,7ŠzV6,Œ gatherer)

pgZu¦™äZzgM:~„™ä»¿åTÅãCŠ6,Zq-ë{ZK̈ã
çÑ}»Zg»ƒZX

Z’ZðçÑ}~úg]Æ™ŠZgÅ%œ/~wÐZïge7ZzgZÐ
~(,~Zh§bzZãH  ZxäZKÂ[LL{0+Zyó˜!Zzggc*„»M¸ióó

å@*ëâèÆØZ@~Z,¦gZ]'c*ZkÐÌ$+F,ßg]~Ôt]Ã
÷áï™**�ñ�Š{çÑ}ÐâpfƒVZq-¹(,~tìXpZ&ÅMiZŠ~
Æ»iÃZkÐÃðÃZ+{7ãÇZ¤/@*gõÅCðÃZq-Z,{ÆÐ̃z¯c*
Yñ�‰ºmgZòZß‰Ü¢4h4ð

E
GIEVÆaoƒì1Zk~ÇñZŠ»÷á<

J-ñ�Š7XâèÃÑK÷áyzØ•Š}™ëZK̈+MÆwÃic*Š{6,Zy
7¯Mh:„ëÍ“pg~ÔDgZzgŒVJ-āMŠxpg~äZK̈ãgÆZg»
~�ãCŠ~™ŠZgZŠZHìZkÐ”Gƒ™ßÍVÃ!~pg“W6,Z‚ÃÐX

!~pgzVÐ¹ñŠ!*:¦/ZglìātZ‹Zs¢zg~ìāZK̈yÍ“
6,FFpgZuÆ%z�Š~7Mc*ZzgZ¤/Zkäøg}D~MäzZàÓxZ̧ZxÃË
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šµªZy™Š}Ç'�Ûi+guZxX)ðh}Ð¨gz„ÐªZã»ƒYã
ecXZxÃ¡~‚&4ið JEVÐ¹Šp¶ZzgZkä].1CâŠe$»Àò,
Zq-LLµóóãCŠ6,9Z™**e;åXz{ZKÂ[LL¡]Å].1]óóÅŠÆa
i0+{:g;1ZkäZAezCÙ8-‰£ßV~‚bÆñçq6,îsû}’k,

KX(
Y~ZxäZq-*y–T»**xåLL0â÷ÐZK̈y~p~ 1876

Y~÷áùƒZZzg$+¬Ðf!‚b 1896 ~œ»™ŠZgXóótZkÅñ]Æˆ
6,Zk»ÃðZW,Š3ð7ŠêX

LLZxZK̈ãZg»Æ&¢zg~ZbZ»Y,̂{©8ì:i!*yÔ	#Ö~(,Zg
Zzg9}ƒä»Z|Z0+ZiXZkÅŠ?tìāªŠxŠg½VÐZF,**åZzgQˆ
ÆZg»ÆË~øg}i}6,g�zZáM!*îZ].ZŠäZ|qª~9}
ƒä»Z0+ZiZ(gHƒÇXLLZy0â²Väi}6,ºz‰ÜZL;ðVÃZEw
™äÅ¬Š]gCgCF,u™Š~Zzg’góZ|ewZ(g™àX0â÷ÐZK̈y
~psƒä~têÁŠxÅwg‚rìXóóZ|qªä;ðVÃZziZgzV
ÆZEwÆaMiZŠ™Šc*)ZxÅZ˜b~œ(f;-$»�ÛzrZzgi!*y

C44 )W(ˆ~MñXóó
Zkƒ¼Æ!*z�ŠZK̈ãZg»Åìw6,*:¹gc*VZÌJ-.e$e˜ð
ÐæZ¢š-ö

EGkB™g„÷6āfs~ŠØ‰Zq-Z+Â[ÆZ½kÐ
Y~÷áùƒðì:LLøg}Zg»ÃZkãîg6,°Š¶zZà̧]pD 1995 ªCÙì�

Zg»»¿ìX�V�Vp:V~ëÏMCˆÔøg}ŠârÌë{ƒD‰
XÐøg}ŸZyÆic*Š{@*,ƒD‰Zq-6Åßg]~XZkÐøg}
×'×h+ë{ƒ‰X(,}ZzgƒâgŠâ̈Vä'×h+ë{p:VÃÀŠc*ZzgZ,Ÿ
¯ñ�ZyÐnƒÃZzg�Z6ZyÐZzgÌic*Š{(,}Zzgic*Š{ƒâgŠârz�Š

C45 ~MñXóó
ìw6,2Vä!*g!*gtU*"$™äÅÃÒÅìāZK̈yLL²óóYâgzVÐ

ÔäÑÄ‚wÅTyZq-ÑU*ãñAC6g;ìXE²ßVJ-”h+
uŠ~Zzg',ÃãÂŠzVÅ»gÆˆŠgzwZg]~ZŸ†™äZzg',ÃãÂŠzVÃÁ
™äzZáÁ²á6,”zMMñ÷X',ÃãZŠzZg»Zz‰²āZq-ÑÄ‚wì
²Zy»Šgxãz9½ãŠkDÙZg‚w6,”ƒ@*ìXZy”h+qÑ]~ŠzŠ|öä
zZáYâgZk6,6g¸āc*Âic*Š{F,¹c*C^Z(g™,c*™�Ð$Ö

Zlx‰ 119 YNXäÑÄ‚wI-g\ZzgZ¨~ŠzŠ|öäzZáYâgzVÅ
!*¹÷XZyÅZÒe$c*Â4ZlxÆîg6,Zg»0*Ic*+ 9 X~ÐZ[Üs

ƒIXZq-!*gQëZg»Æ].1C¿~§]ziaÃZq-„ŠÔš/z}{Zzg
ZI^Èï~ÈJŠÙ÷X

Ô',ÃãŠzgÆˆQŠgxãz9Mc*�Z[J-Yg~ìpZq-Šy!*Ñyt
Ã0*õ Homo Sapiens äZq-ic*Š{F,¹c*C' Homo Erectus »ƒYñÇX

ZkZz!÷ácÅúÒÏ (Homo Sapiens Sapiens) ÑÄ‚w¬ÀŠc*X±ZK̈ã
~Ð½ãZq-ÑÄ‚w¬YK¶XŠzu~÷ác Homo Sapiens ™Cì�

c*Â**aƒ̂c*e:DÙZg‚wI_.[™àˆX Homo Sapiens neander thalensis

Zk§bZK̈ã±äZkŠzg~F,¹Å�”h+uŠ~Ð„g]åXZyqÑ]~
ZÐZK’Æa”h+].z4Å¢zg]¶@*ëZ,zMÌMñZ#ßg�w

~4~ƒðTÐ›zúZzgZK̈ãÜkãÃi',Š„�Ûzr5XZ[±ZK̈ã
ÆÇ»Îg`ƒqƒ**Ñzqƒ@*ìX

(Engles and Human Origins) ZxZzgZK̈yÅÑz¬]
LL0â÷ÐZK̈y~p~~œ»™ŠZgóó~Zxä�ìÑ]7
KZ̧g»Æ@*i{F,+Ãc*]ÅgzÝ~Zy»H£xì?

].h+âCÙ+g»ic*]ÅDZzw~Z]43©è
HGEEZÍ®»**xM@*ìXZkäZK

~ZxÆ*yÃqgzfs§jÐY™ì: "Ever Since Darwin" Â[
LLŠg|ZÞ,œ~~Zq-Z,zgÐ[ZÏsƒZ�ZÒ‡gMÃ
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)LLZz6,Æ»x™äzZÑóó( Homo Habilis »g~~XgÆw~£g~–D
Homo ~zZµƒðZzgßÆZziZgzVÅaZzZgZkÅzZãTyìXsÂtìā
 ~p~Å̂~Zq-Zzg£g~–DzZµƒðX Homo SapiensÐErectus

qì:LLZK̈ãf‚ª]Z0!~Ðgzñ (John Mc Crone) Yyî™zy
i}6,ªCÙƒZXÜs,DÙZg‚wZgMCz‰ÜÆˆ[Ð¡MçÅÝ'»

~p~»Zq©™@*ìX Homo Sapiens ²āƒâg0â÷Ð!*Åg
9ZìÔZq-eÑuYâg»½ã Homo Erectus LLZg»ð„ÅŠzu~Y+$

].h+ZK̈yA(,Zgg‚rìÔ‚Š{ßzVÆZziZgzV6,FFZq-pÄ»â´ìZzg
Homo Mv»ZEwY}ì'QÌf6îg6,¼{òìXøg~ZKY+$

9Zì�gÎâ]Zzgä́®»â´ì'¸gzV~µƒð¦k,,Ô Sapiens

âÑNZzg;gÔ=zK–ZzgG,'tZq-pŠMÙf‚ÅMæ»¶Ky÷XGÃð
Ze7-ZzgegZâðqzZµƒðƒÏZzg¸z{zZ§ì�ZK̈ãÅgÆM¸i»!*)̄¯

C46 ƒÇXóó

(Can Apes Make Tools?) H0â÷ZziZg¯Mh÷?
qw„~t!*]�0ˆìāZK̈âVZzg!*¹YâgzVÆŠgxy�ÛtÃ

ZkuJ-Š®ÑŠc*Y@*ì˜Vz{°Z"¸T$ƒY@*ìXZq-ÒpÐtâè
Åìw6,*:×!VÐic*Š{‡.ÞF,ßìXZK̈yYâg÷ZzgŠzu}YâgzV
‰FpZmgnp÷{mîg6,ZLŒÛd$F,+ģŠZg0â²V‰XZK̈yZzg

9)42.ç FFGEE~ÆŠgxyQC�Ût¡Šz‚ÆŒÛd$ìXŒVÌlZg£g0YC
ìXtŠz‚Zq-£g~–DÅúÒÏ™@*ìTäêÁîg6,µâqZK̈y
ÃŠzu}ÓxYâgzVÐZµ™Šc*ìX

9)42.ç FFGEE-VÅ**c*[±ÅŠgc*ÄÆ!*)̄�āŠzu}9)42.ç FFGEE-VÅ/ 1â1
ÚZK̈âVÐZzgÌŒÛd$÷Ô"uŠpaZƒ̂ìXZKÂ[»4,~Ô0

(Kanzi-The Ape at the Brink of Human Mind) â÷ZK̈ãf‚Æ)g}6,

ZK',F,f;-$ÅzzÐŸiìX„CÙZ’ZðZK̈yË**‡.ÞzŸs#zzÆ�
¬LLf�¯óóQ1%ÎÔZziZgZEw™äÎÔ¦k,,¯äÎz){z){XZ¤/

Zk~CðìÂëÂµ™Mh÷ā¹¬„ZK̈ãgÆw~‡.Þf™ZŸ†
ƒZƒÇ@*ëg»iÆçÍÐt!*]U*"$7ƒCX

ë&Š;ÇV~g»ic*]Å‚bäi',Š„F,¹ÅìÔg»iÅ5Zzg
«&Šgc*©ƒð÷ZzgZyÅÂ±»*§i‚tMc*ìXZq-qDÃØÆ
_.ZzAŠzN*ùV6,½zZá0â²V»,ÑÄ‚w¬Zg»ƒZåXˆ~Zq-

ë÷XŠzN*ùV6,½ ("Adaptive Radiation") Z,¿Ð&âCÙ+§»]
zZàYV~ZŸ†ƒZXŠzN*ùV6,½zZá0â²VÅZYVÆZg»YÆˆ
CÙZq-äZâj1CqÑ]Ð_“aZ™àX½ãŠzÐ&�‚w¬

XtMv Homo Erectus Zy~ÐZq-»gZg»0*™‡.Þf™uJ-(,ZƒŠH'
ZEw™äzZá¬ƒñ&+iZ’ZðZK̈yÔ̧pgZuÆ”wÆaDgÌ

™DÔ̧].h+ZK̈âVÅ§bŠzhD¸ZzgÎdŒµ"Æ�ZziZg»g
�‚w 2.5 ™D¸X®ZgÆ‚,̂~ZŸ†ZzgZziZg‚i~Åu¤/xV½ã

¬àz‰ÜªCÙƒNXZk§b½ã0*õ�‚wJ-gÆ‚,̂~Ãð‡.Þ
f™ZŸ†7ƒZQZe7-Zq-–DÐ&ZziZgzVÅaZzZgÐT**YYìX

‚ÓC§»]ZkZ%Å¶K0+„™CìāƒÐ¬ƒñ&+i½ã�k
ÑÄ‚w¬ªCÙƒñtŠzN*ùV6,½zZá0â÷¸XÆ!*izEZzgZÄ_V

kv 400 »ggN*åXÜs (Australo Pithecus) p{‰XZ’ZðZK̈y
kv 600 Æ‚BzZµƒðTÆg»w Homo Habilis ¢aX£g~–D

Homo Erectus ¢aÐic*Š{å'ª�k‚»ª]Z0ZŸ†XZ‹7Šò
kv¢aÆŠgxyåX 1100Ð850 Æ‚BMðTÆg»w

k 1350 Æ¼gJ-g»w].h+R' Homo Sapiens Zq-ÑÄ‚w¬
v¢aJ-7àXZzAƒñ&+i(,}gÆâ7́¸XZK̈ãZg»Ãgä
(,JzZ7Šc*XZkÆ',@(,ZgZK̈ãZg»ÅaZzZgå{mîg6,ZziZgzVÅ
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åA$ÌtCð‡ìgSìX(,}YâgzVÅñK3B»UÆaßÆ
ZziZgzVÅ¢zg]QÌ7MCX

×ÐmgppzZáZ’ZðZK̈yß (Oldowan) æ¹Z�ÛiÆZz®zzZy
ë÷Xz{9 Falking ÆZziZg¯äÅ»°F,¹c*C2Æâ´¸Zk¿Ã

nÆßË¸²ŠzuzVÃgŠ™Šï¸Zzga^ÎäÆa9iZzØ»
ZN[™D¸z){z){XZk~ZdŠgZÅ4,Z•Zzg'g]Š3ðŠîì�
»4,~ÆLL»xóó~ñ�Š7Z¤/pZk1â1Ãß»ZziZg¯ä6,gZá™äÆ
aZK̈âVäiîg6,æZìÌÅX!*g!*gÅÃ@VÆŠ̂!*]™äzZá

ZkZ‹Zs6,6gƒ‰ā:
LLZ¤/Z’ZðßÆiâäÐñZi:HYñÂZÌJ-»4,~ä×eg
£gzV~ÐCÙZq-~ÁŠgZÅ}pçV»bCÙ{HìXóó

Zzgz{ZkË6,í÷:
LL®Z»4,~ZzgZz®zZyZziZg‚izVÅ÷F,ZÙÅ'g]~zZã�Ûtì

C47 TÐ„CÙt!*]™~MCìāZ’ZðZK̈y0â÷7gì¸Xóó
ZyŠzu}ZqÐiZ]~�ZzAƒñ&+iÃZdF,+0â²VÐ¡™D÷

Z|qª~½ÐŸ~MäzZàZëp´VÌ÷áï÷XVwÆîg6,
1â1Æ!*izîVZzḡÇVÅ‚|#ZK̈âVÐZìXDUZgZÄ_VZzggN*
ZùVZÐñW,§jÐßñä7Šï÷@*āZq-¤!ga^ÎðYnX
Zk|Å§sŠzu}ßv¬„Z÷ág{™`÷:

9)42.ç FFGEE~Æ;B»ZùV»°uJ-#³‚~ìLLpt(£4-�î
HEH6ìZzg

ÞŠ]ÅZiÃUÐg@*ìXƒñ&+iÆ;B»ZùVic*Š{(,ZZzgZ,&×ZƒZìā
»xbzìZzg% (Bipedalism) z{ÞŠ]ÅZiÆ£.ÞM@*ìXtþŠz0*t6

Š4~"uZŸ†™@*ìX„CÙÓxƒñ&+iÆ;BZÏnÆ¸'ŒVJ-ā
ÆÌ�øg}DÆ_.ƒÐŠ*ìXZk»;BÁz÷Zq- Afarensis

C48 ].h+ZK̈yÆ;B6ìXóó

Åf6&6V bonobo äZq- Roger Lewin Zzg Sve Savage - Rum haugh~
Æ!*g}~î]Ã,ÐÒyHìT»**x»4,~ìXZk~Ãðµ7
ā»4,~äTRÅf;-$»bCÙ{Hìz{ŠvYâgzV~ÃMäzZàf;-$
ÅRÐ¹—ìZzg¼jZßVÐZq-ZK̈ãaÐ̃zìXƒÐ(,|™
tāZk~ZziZg‚i~Å&¢AÅñ�ŠÏ»ZÖgƒ@*ìXtZg»ÆÃØÆh
~¹i',Š„Š?ìX

@*ëZë!*]tìāz{Š!*]XÆfg)1â1ÃßÆZziZg¯äÅ
F,(Š¶ÅÃÒÅˆì**»xU*"$ƒñX¡~âjw~9)42.ç FFGEE~Š]Ã

ZzgZyz^z){ÂhäÆaß "Fishing Sticks" ỸVÐ!*CÙï%Æa
.ðÆîg6,ªLLZziZgzVóóÆîg6,ZEw™D÷XZy»ñVÐ "Anvil"Ã

ZdRÅf;-$»ZÖgƒ@*ìZzgšµU*"$ƒ@*ìāZK̈yÆŒÛd$F,+ģ
ŠZgzV~ZyÐ¼f6&&ñ�Š÷�ic*Š{F,¹c*Cu¤/ñVÆaŠg»g
÷16ā¬ä¹åZ¤/ë÷á{Do»Šg|#Š9eT÷ÂëZkÆVÃ
ŠN™t7ƒMhXZziZg‚i~ÅZkã&¢AÃÇZziZg‚i~ÆáZŠs
ŒÛZg7Šc*YYZÏ§b‰Šk�eZ°ÅÑR,~å3ÆZkyÃÑR,~Ý§Æ
áZŠsŒÛZg7Šc*YYX´z{Zi,tZkã&¢AŒÛRçÍ6,Z•ð,U*"$
ƒCìX

].h+9)42.ç FFGEE~LrggLÈgzV»Dg™D÷pz{ZkÆaZziZgc*
ÏgZEw7™DÉz{ZLŠZ-$ZEw™D÷XZ’ZðZK̈y(,}(,}
YâgzVÅÑØVÃ»UÆ‡.ÞåTÆaZÐ!ŠJgßÆZziZgzVÅ
¢zg]7,C¶XZk~Ãð—7āZzAƒñ&+iÜs¶¯ñMÑ]ZEw
™D¸}a,ÅŠäÆarc*VX].h+9)42.ç FFGEE-V~Ì…¸¼
Š3ðŠêìXZ¤/ZK̈âVä!~pg~6,¤®)ÅƒCÂßÆZziZg¯äÅ
¢zg]7:MCpßÆZziZg¯äÅZqÐZyÅg‚ðpgZuÆZq-
6fg)J-ƒ̂XZ¤/ëZk!*]ÃâyBāZ’ZðZK̈yDg~ÅOñ%ŠZgpg
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Ø7āZyMzZizV»ÈHìpçãÅF,−‡.Þûi!*yÅgzbìXZd
˜D~ç5]Z÷XZx�&+Z]pŠDg»g(åZkE+&+[»Dgåā

h̃}ZzgÈËuJ-ZK̈ãi!*yÃ™Mh÷ZzgWÆZI:ƒäÆ!*)̄
â-ÏCk™D÷XG»4,~**ò1â1ä{~TRÅ™1ú»ZÖgHì
z{ªZyÁìXZkÓxÆ!*z�ŠZkZ%Åºmz�;]ñ�Š÷āZK̈âVÆÎZ

zzÀ ÃðŠzuZYâgi!*y)1wewÅ&¢A(7g‚rXÜsZK̈y„
ZŠZƒMh÷XÃð Consonants gnp÷TÅzzÐwzs9 Vocal Tract R,l

ŠzuZYâgwzs9ZŠZ7™YX¼YâggKZzg!MzZiïwMh÷c*î?gMh
÷XŠg|wzs9ÜswzsAÐ5™„ZŠZKYMh÷zg:z{!Zzg
gKgKMzZizVZzgî?gzVJ-özŠƒYD÷Xwzs9ZŠZ™äÅ&¢A
ŠzN*ùV6,½Å$+zªqÝƒðì6ā»4,~Æ_¬ÐØ`ì:

ZŠZƒMh÷X LLÜsZK̈y„zzÀR,lgnp÷TÅzzÐwzs9
~�ÛtZ¤/p©àâÎÆ÷1Zë÷Zzg R,l øg}Zzg0â²VÆzzÀ

Z7ŠzczVzZáMÍ~4~ÐZzguÃZq-áZiyZzg9~qª~gl,|Å
A~ÆŠgxygppÅ¢zg]Ð�hZYYìXZq-(,}Zzg¸g~„}zZá
uÆâ´ÃMÐÅ‚D7,}ÇTÐ!¸u~ŠØZg~ƒÏXZq-
áZiyZ|qªZ(g™äÆat¢zg~åā„}gLƒYNZk§b

äiZzt‡[¯1X„}ÆÁZzgn}Æ R,l Ð0â÷ÆezZyzzÀ
œƒäÐi!*y7g~§bì~g�ÅOñËuJ-Œ~¬ˆTÐ

Oropharyngeal Cavity »êz0ŠHXi!*yÅMiZŠZ:w•Ð Oropharynx

»Z(Z@*gmJîƒ@*ì�0â²V~e7XÅ‚g~i!*yìÆZ0+ggS
~n»Èìā3,x@*ßZzgŒÆÔ Supraiaryngeal air way ìXZÏ§b

{~Ã,¹ÁìX3,x@*ßÃZz6,™Æë**uÃYäzZágZ5È™Mh÷
Zzgwzs9ÅðÆa¢zg~Zg¬laZ™Mh÷Xóó

wzs9Æ%ëZq-c*Šzu}wzs~×7™MhXz{Üs\`**ƒ

â„ÃŠ®Ñ™äÅÓxF,Ã@VÆ!*z�Š].h+F,+0â²VZzgŠ*
F,+ƒñ&+iÆŠgxy�Ût%Ë—ÆU*"$ƒ[ìX'×}Å!*]tìāZy
Š!*]äX»ÑtU*"$™**åāZK̈yZziZg‚iYâg7ìZkÐ!*Ç
„Š!*]U*"$™Š~X

(Humans and Language) ZK̈yZzgi!*y
ZÏ§b‰tU*"$™äÅÃlÅˆ÷āZziZg‚i~ZK̈+M»ãCŠ~
{ā7ìz,„¼ät!*]i!*yÆe~ÌU*"$™äÅÃÒÅìX

ë÷i!*yÐ0ìwHY@*ì¬ìwH Bronca's area g»z{z&
Y@*åāt¡ZK̈âV~0*c*Y@*ìXZ[t!*]øg}D~ìātŠzu}
YâgzV~Ìñ�ŠìXZk|ÃZEw™ÆZk¦gÃpÐi·¯c*ŠHāi!*y
Æe~ZK̈yÑU*ãìptŠ?¹$zgŠ3ðŠîìXt|ZK(
',ŒÛZgìāZK̈âVÆÎZÃðÌŠzuZYâgZK’Æai!*y6,ZkŠgZ®g7
™@*Xi!*y�Y§izfgZùaZzZgÆa¢zg~ì�ZK̈ãçÑ}ÅZ‚k
ìX

Ægzb»_·™**¢zg~7YèŠzu} Bonobo tU*"$™äÆa
YâgÌËuJ-Zq-Šzu}ÐgZ‚™Mh÷X¹Ð²±ÆYâg¹
ZdñZ&CÂñVÆâ´÷':ÜsŠzŠ|öäzZáYâg̃DÉ
6,0+}ZzgQ}ch}ÌXwDCVZzgßÅªVçÑCYâg÷ZzgñZ&]Å
¹F,¹c*CªVÃZEw™C÷@*ët7¹YYāZyÆúÃð„c*ËÌ
nÅÎañ�ŠìXtaZ›Zzg<ì1Zy»ŠZ],{¿.e$özŠìXZq-„n
ÆZdwÃ!*g!*gŠCÙZc*Y@*ìt¼ÁñW,7÷pÃðÌZÐZkjZáÐ
i!*yŒÛZg7Š}YT§bëZÐY…÷X

Zq-îðÃå¿gN*ñYMh÷XHZk»tÈìāz{W™Yì?
t!*]»°zZãìāZ¤/pz{MzZizVÅÕà(,~p!Ð™YìpZÐ‡t
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nÆßÃÉZzg†ÃgŠ™**Ô¢[ÎäÆaoƒiZzbÅˆlÔÎaÅ
ZkRÃªCÙ™Cì�£g~ÒpÐ0â²VÐZìXZk»ZkyÁÃM@*
ìāZkz‰ÜÁZiÁi!*yÅIŠc*]ñ�Š:ƒVpZ+ZzgÌÞŠ'ñ�Š÷�

‚zZCŠZc*V 90 Zk‚Z÷ág{™C÷XZK̈âV~t!*])©àìāZy»
;BZEw™@*ìXŠzu}³Z**]gÓ~Ë;BÆaZ+F,ß70*ðYCX
ZÐZŠ~îg6,Ãð0â÷eìŠZc*Vc*!*c*V;BZEw™@*ƒ1ù¦îg6,Š¬Yñ
ÂZyÅM!*Š~Šz',Z',”V~ËÃMñÏXË;BÆaF,ßÅ1ŠºgZ:
'g]Zzgi!*yÐm:

LLËºm;BÆaF,ß»mgÆ#³§sÆÛ™}~
ÆzZµƒäÐìXZÒŠZN;BÐ»x™äzZßVÆ (Function) w•

ŠºgZ:'g]»%œ/!*NÛ™}~ƒ@*ì˜Vi!*y~'g]Ð0
'g]ÆaºmƒŠHìXóó (Spatial) zÌñ�ŠìXŠZc*VÛ™{kã

~0*c*ŠHì� Homo Habilis ~ñ�Š7ìp Australopithecus t1
J-Homo erectus ¬ZziZg‚i¸XZkÆZ·µƒä»Zky¹ÁìZ#ë

MD÷ÂÞŠ]**‡.ÞF,Šh+ƒYCì:
LLt�gqā~ÞŠ''gÅÔMzZiaZ™äzZáāÅZzgZziZgzVÆ

ZEwÅ&¢Ai!*y)W(ÆgZ5~MäzZàDZzg’góp=VÆ
¦gÆa¹(,Z–gZ½™C÷XgZzgMzZiaZ™äzZáā~
p=VÆ‚B‚BZyÐzZh’góp´V;B~ÌaZƒNÔZ+

C49 p´VMVäZÐZziZg‚i~ZzgZyÆZEwÆa»gMæM!¯Šc*Xóó
ZK̈y»¼gZg»Æ¿~Zq-£g~–DÅúÒÏ™@*ìXŒVâŠ{«!*g
ZLM\ÐMÇ{ƒ@*ìXÑÅg~Zg»Å(@*gõÅZ’ZƒCìX�Ûi+guZx
ÆZÖp~:

LLZK̈yÆ_Z{ë@*gõ~ŠZ4ƒD÷XYâgzVÅÌZq-@*gõì�
ZyÅZ’ZZzgñ�Š{qªJ-’góZg»6,Œì@*ët@*gõZyÆa¯ðˆ

ÇXtZ:¬]ÅZq-{mlZgÃv™Yì1.e$özŠîg6,:
LLWc*i!*y~"uàqìZzgtÜsZK̈ã»yì�"u–qçã
ˆl™YìXwzs9ÅæŠÐët»g**)uZ�xŠï÷XóóZK̈ãaÁ/~
~„!*½VÐXRZ0+Zi~wzs9ÅŠgzÈ~™äÆ‡.ÞƒD÷
6āLL”VÅ!*'óóGgzZÑCÙ¿Y}ìXtwzs9ZzgwzsYgÆ5\Ð

xîg6,!*g!*gŠCÙZñYäzZáŠ!*]6,ŒƒC÷'LL!*X!*Ô0*X0*ÔN*XN*Ô
âXâz){z){XZkZ’Zð%µ~ÌZK̈ãẐq-Z(»xuZ�xŠêì�Ë
Šzu}YâgÆ'»gzv7X

HëZkÐt³Z~.™,āŠzu}YâgzVÆ1w:NhÅzZuzz
Å̂Zzgwzs9zwzsYgÃ R,l Kãì?tZq-¤{nÅtƒÏXzzÀ

5äÅKãZqZK̈ãi!*yÅZzAKãÑoì1ZkÐic*Š{¼7X
Üs;BÆZg»ä�ZI^îg6,œÐZzgZæZŠ!*b6,FFçÑ}Å¢zg]
Ðk3åZq-(,}gZzgi!*yÃe¯c*XZ(4ìāZziZgzVZzgi!*yÆ

ZEwÐmgppzZágÆ{aÆ%œ/~Z¡!ÂxÆZ’ZðZg»~
œuƒD÷ZzgÜsZkz‰Üe{ƒD÷Z#Šz‚wÅ/~WÆa

Anterior )',z»»´‘( Broca 's  area Šg»gw»]Ð0)Šâr»z(
Ðe{gZÆ‡ì™©8ìXt&+Z]pŠi!*yZzgZziZg‚i~~ Preforntal Cortex

ŒÛRm»o]ìXi!*yZzgŠ„»g~~'g]äU/UF,¹Å¶ZzgM`
ZK̈ãaÅZ‚ÛZö~ZkZg»Å‰h+ƒCìX

×ÆZzAƒñ&+iÌŠºgZ:Zzg'g]~0â²VÐ¹ Zz®zzZy
MÐ¸Xz{ÜsLL¦ñ9}ƒäzZá9)42.ç FFGEE~óó7¸Xß»‚Š{F,+
ZziZgÌZkÐ}ic*Š{ë{ƒ@*ìAz{ÃM@*ìXZk~µ/È~Zzg

ÃwÅµ/È~™**7,C¶X Homo Habilis ŠzgZ0+7Å¢zg]ƒCìX
ZÐtDǵ7,@*åāw~Ëz‰ÜZÐZq-ZziZgÅ¢zg]7,}ÏZ¤/p

Z#oƒñZŠŠgc*Äƒ@*åZkz‰ÜZ+Ãð¢zg]Šg77ƒC¶XŠg„
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f‚Åð -13

The Genesis of Mind

(The Brain Puzzle) gÅß
LL**xC¡]»À%Š{¡]ÐƒZÔi0+{¡]äZq-Z+̂aZÅ�
„ÅZqgBb¶X¬øg}0*k„Ð¬g~âŠ{åTÐ„ÆZIâŠ}
ZK̈yäZg»0*c*XZ¤/Z(ƒZì¡~‚b…CCìāZ(„ƒZì'Â™s
ªCÙìāâŠ{f‚ÅâVìXf‚âŠ}ÅâV7ìXaZLzZ−+ÐL
(,}7ƒDXLLf‚óóˆ~M@*ìZzg…Ñi˜ZÐ'̂ec:āzZ−+X
ÎagppzZáZK̈yÐ¬âŠ{ñ�ŠåÔËÌnÆf‚Æ¼gÐ¬i}
»z�ŠåXŠzu}/V~âŠ{LLf‚óóÐMiZŠZq-czèz�Šg‚rìpŠâ©
1;C1c***x.ŠŠârâŠ}Æ%LÌZzg}Ìz�Š7g‚råZzgL
ÌâŠ}ÐMiZŠ7åXÎac*„gÆ%z�Š7gBbXpZxZkz‰ÜJ-
**e÷Z#J-pZé™äzZÑY0+Zgñ�Š:ƒ'Šzu}/V~;C
bCÙZzgÅgÆbCÙ¡Z,âŠ}Å{¤÷�Zq-ºmZ0+Zi~±ìZzg
Z,âŠ}»Zq-LL÷óó÷Xóó)æÑðgg+(

ìZzg˜VJ-Zk~ZyÆZL{»mìz{ZyÆDZzgpZéÆ%ìX
Šzu~§sZK̈yYâgzVÐözŠF,Z˜b~TŠgŠzgƒDYD÷ZÏ
Šgic*Š{z{Åg~îg6,ZK@*gõpŠ¯D÷TÐ@*gõ6,"'ģÂVÆZzg
**Šh+{ZW,Z]»gÎcÁƒ@*Y@*ìZzg@*g]³¬Ðð™Š{ÑÐZÏŠg
ic*Š{_“g‚rìX

LL@*ëZ¤/ëZkeäÃM`ÆŠzgÅF,¹c*CF,+Z̧Zx6,ÑÍ™,Â…D
ƒ@*ìā?m,™Š{£œZzgqÝ”{}òÆŠgxyi',Š„�Ûtñ�ŠìÔ**Šh+{
ZW,zgÎcqz~ìZzg"‡1̧'Zy̧ÂVÐ}ic*Š{¤!g÷Îµ"
Æ_.w•~Ñc*Y@*ìZzgZkÐZƒÌ7YZ#J-ZK̈âVÅƒ
ÐÑiò@*g]u¤/òz{TäZ7YâgzVÐZV™ZK̈âVÅD~9ZH
ìZzgZyÅÓxŠvu¤/ñVÅâŠ~Z‚kìÔ¢zgc*]i0+ÏÅaZzZgªøg}
ŠzgÅ�YaZzZgÃ"‡1̧ÂVÆZyeìZW,Z]»‚oìZzgz{pZé™Š{¡
Z]ðîg6,qÝ™CìÉZÒZz‡]çnZkÐ!*ÇZ«ƒ@*ì'

LLÜs�YaZzZgÅÅg~̂T~aZzZgÅ„Ãµ/È§jÐ
`c*Y@*ìÔZK̈âVÃ�YZ±gÐ!*¹YâgzVÐ—™$ËìT§b¬x
aZzZgäZK̈yÃ§»CjZáÐHìX@*g]Zg»ZknÅ̂Ãgzi',zi**¦/k,
¯g;ìZzgCÙ¦/gDŠyÆ‚Bic*Š{eÌXZkÐ@*gõÆZq-6Ç»M¸i
ƒÇT~ZK̈y&+Z]pŠZzgZkÆ‚BZkÅu¤/òÅÓx÷áñZzg{mîg
Ð¡~‚bZ+÷á0+ZgF,¹™}ÏāZLÐ¬ÅCÙÚÃâ]™Š}

C50 ÏXóó
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M‚yƒY@*ìZzgZk~LLgÅu¤/ñV~Àùó́ó‰â¯tZ[]úZï»
–gZheÅ¢zg]7gSX

â8çXL¡§»]-ygziÆZÖp~f‚ZzgÅgŠârÅºm‚½VÆ
Zg»»Ñiò³÷MVäZK̈+MÆ¼gÆgZ5~ƒäzZàZg»ðp=V

)ŠârÅ Cerebral Cortex Åš/-VÅßg]~F,¹ÅXÅg§~',w»gL
Zz6,~R6,úVÅµ(ÆZ¡!úVÆŠgxyZq-ºmRÅëÏZzg!*b
g*ÆZg»»³ì²ZkÅ̂ZÐZŠ~gÆZLâjwÐmÆjZáÐ

C52 Zg»0*äÐ¹uJ-$+wYCìXóó
(The Mind a Machine?) Šâr'Zq-á?

ZK̈ãŠârÆ!*g}~¦gZ]Ô&Î‚w~»°uJ-psƒñ
÷YèZkŠzgZy].h+‚bäÀ1ZzguâtŠZgZ:çÑ{¼g~Mc*XgÃT
§b¦gHŠHìZk~@*g]îg6,ZkÇÆèIZzg‘:t]»g8-H¤
ìXlac*GÆ4,Šq-f‚LL}.Z»yóóåXZVgz,œ~Å}éâŠ{6,4ZÐ
{~Å�~6ìw™C¶Xic*Š{qDŠzgÅ§sMNÂZÐÂzZu]Æ
)Zkãù´Æîg6,ÒyHŠHìþXŒÛzyz«~Z#ÅÃ́tCÙÚ6,
¸̈åÔ¹Y@*åāgzbŸÆCÙ{~÷áïìÔgÔŸÔf‚c*âŠ}ÃZq-

ZzgMy~EH (Galileo) Ô̄Ò5Ò3ð GG (Copernicus) Šzu}Ð¡7HY@*åX»6,"5½ø
EG

‰ßÍVÆ¼gÆˆ�ā}éâŠ{6,46,FFÃc*] (Descartes) Zzgekĝ
gnpZ̧kÃ̀~p~MˆX

ekĝÆ4,Šq-Š*áÅ§b¶ZzgY0+Zg¡ZZlxÅ�‰X
z¦gì�‚b6,¸̈ìZzgZq-ºmÃt¬ÝÃY,̂ŒÛZg Cartesian¸

Š¶ÆaZ7g}»»x™@*ìXt̀ÃáÃY0+ZgzVÆa%äÆ
îg6,©8ì:āZkÐZ«XZ	x**‡.Þ¹Z»×V÷�•}•}ƒD„
ZK¢zg~S:]ÅŠï÷XZkÆ',@0VÃKÆaZµZµHY

LLgÆ!5¿.ç GEExÅÂ±My~§»CSV~ÐZq-Zzg‡ugzq+MZzg
ãèI�ÅMy~C{Ç{ìXóó)-ygzi(

6āëŠN`÷œ-VJ-,»%œ/~X„Zzg�ÆŠgxym»
ÎZwåXZ[My»g‚bÅi',Š„F,¹äZk6,gzÝeZ$ÑzqÅìāŠâr
ÅÇâÎHìZzgz{¾§b»x™@*ìXZkF,¹äâŠ~Ã̀Åª]Z0
îg6,Â}ÅìXt!*]gZzgEgz!*ÇßY6,I1VÆjZáÐ{mîgÐ
Šg„ìXìw6,4ÅMy~C{Ç{6,»gƒg„ìZzg6āfs~Šg`¸w
ªCÙ™@*ììw6,„i',Š„ŠÃ¦kB±gì÷:

LLZ#LLðÆZk)âŠ~Kóó6,î]**eƒIÂ¹ÎVäZÐ
gŠ™Šc*Xz{ÎWÑā¡âŠ{„ÇìZzgZk§bøg}rF,+ìÑ]¡

»x™D÷'ëZy Æ� ZyŠâ©úVÅaZzZg0™g{‰�6Æ̧Z2
',¹úZï»@„_·™Dg÷�ÎaÐzZh÷1ëZ#îyÃ¡q

J-özŠ7™MhX8w»]  alpha-waves ZÖØ,  J-c*ZgTÃ Nerve Pulses

Neurons ÅŠ¦k,ÉÐZï|xLMDgZ7ƒÇX!*ÇßY)§»C(¡
)úVÆŠgxã�hZ(Å%1oŠ*»ç¤„™ Synapses gÆ)c(7Í/õ E

GZzg
C51 $ËìXóó
&ëLLŠâróóë÷z{¡gÆz�ŠÅqªìXtZq-Z•ðë{
1ì�ÑÅV‚wÆZg»ÅaZzZgìXgZzgZ¡!Âx~zZµƒäzZá
ë{úZïÔ´z{Zi,úZïZzgâjwÆŠgxyZã„ë{gzZ*Æ‹Ø~
ŠØZg~ÅzzÐ„ÅâÎÃoƒîg6,K~Fœ-VÅ@*íƒ_ìXZk
Ðìw6,2VZzgèI¬>VÃLLgzbóóÅŸîg6,6,ZuZgâÎÆ!*g}~
ìwMgZÇV»ñµ5ì&Zq-Z+)âŠ~q¦gHY@*ì�ZigZ{Áe$zz

ÅF,¹» (Neuro Biology) îg6,Ÿ~1Šz!*lZ(g™CìX].h+¡§»]
ÈìāMy»gìw6,2VÃZyÅMy~C{Ç{ÐÌ–c*Yg;ìZ#ë
gZzgZ¡!ÂxÆvgZizVÐ6,Š{ZVD÷ÂŠârÅzŸs#™**gCgC
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œ~Æñh6,ZÐ8¯yZÞâÐxËŒÛZgŠc*ŠHªZ+(˜VZZ¡I
ÐYzZá�â]6,»ggzZðÅYC¶X(,}eä6,aZzZgÆÇÆ‚B„

ZÐ»gz!*g~̂»%:ŒÛZgŠ}Šc*ŠH6ā”VÆZK̈ebc*ÐÜHŠH
qgzfsZ½kªCÙ™@*ì:

LLZLf‚ÃË(,}»gz!*g~ZŠZg}ÅZOò÷ác¦gÙX6āM\
ŒVŠNgì÷tF‡V~MƒðìXŠÃZgR,iM~~Zq-(,~el6,
¾wÁ´ì'M\Å!*ÅgfZ]'TÆ0*kÓx‡VJ-YäzZà
ÜyÑíìXvg}ZgŠ¤/ŠrZk÷'MäzZá�â]‰ÓCðÔ

fZBÔ1Ô�®)ZzgZˆkÆ4·.$)My~ŠzâV%œ/~ŠíÆú7æ{
÷(X4,Šq-„!*CÙYäzZá�â]Æ4·.$÷�i!*yÔ!*izîVÔN*ùV
ZzgŸÆŠzu}Z¡IÅw»]ÃNzw™D÷X"—ÜsZëF,+�â]
„M\ÆŠíJ-í÷XŠwÔµzVZzgn}Ã`DZzg]VÆgL

~´pŠ»gúZï» Medulla Oblongata ñL»ñVÅôZã‰©wÆ»x
~´gŠ¿Åw»]»ÁuZ�xŠï÷XŠzu} (Cerebellum) ÁZzg§~Ë

ë÷Xóó (Cerebrum) Óx̂ï™�zúŠï÷ZÐ‚bŠZy§~',x
ÛR,ÅMæÆ‚B�ā̂[Â[™ä~(,Zi',Š„ìÔZk»ñZi:

c*ŠŠZ“ f‚Ðƒ**DåT§bÛR,Z:¬]fí{™D÷ZÐ
¹Y@*ìXic*Š{Ðic*Š{̧]zZáÛR,¯ñ‰XÛR,¾uJ- (Memory)

Ü`á ZK̈ãŠârÆŒÛd$ƒYì?!*sy‚b6øg}aR,!542.ç GEGH

WðX~ÛR,ZK̈ãf;-$ÐMÐ(,|`÷ZzgŠ*6,jÆa±gì÷
@*ë6āZ-gziäZK@*i{F,+Â[~zZãHì:LLgÆ»x»mZk

)¥â](ë÷ÉZk» Information qÐ7ì&ÛR,ÅZ˜b~
|xÐìX|xZq-Z(¿ì�@*g]ZzgZg»ðîg6,z�Š~ Meaningm

Mc*ÔZÐZ�ÛZŠZL¡~ZzgçÑCâjwÆ‚BgŠ¿~ªCÙ™D÷XŠg|
c*ŠŠZ“Æ_·~qbŠØZg-V~ÐZq-ŠØZg~tìātZq-].1C1

YìZzgˆ~Q�hZYYìXCÙbze{Zzg‡.Þ‹t÷Æaºmì
ZzgÀZq-!*‡°{§jÐ¿™@*ì&ZkÆZ”VÆ!*b5\Ð
Z�x0*äzZá»xÆîg6,zZãHYYìX

CÙ%µ6,gÆ¦gä(,~zÃŠZg~ÐZkÇÅ‚bÅuzŠÃFH
ìXZVgz,œ~»}ãÃ̀Zk|Å?Ï™@*åāZkŠzgÅƒÐF,¹
c*C‚b}*]¶XHxEHä‚g~»Ñ]ÅzŸs#}*]Æ̧Z2
Æ�7Å¶?ÂQZK̈ãŸZzgf‚ËZzg§jÐ»x¾§b™Mh÷?
ekĝäZkÃ̀ÃJw™1Z#ZkäZK̈ãŸÃZq-nÅpŠ»gáÆîg
6,ÒyHpaèekg^Zq-0*g‚Å´åZkaz{tJw:™eā)Ãã
gzbZká»zƒ$ËìXZÐ!*ÇZµqƒ**ecå�f‚ÆZq-{m

XgÆZk7æ{ÃäÐgzb¬gè Pineal gland {~zZµƒZzgz{ì**x.Š
îg6,Ÿ~g;öZ(g™ÆáÃi0+Ï«™C¶X

Z]43©è
HGEEgziHìLLZk§bf!‚³„~Ñiò1ç**u̧‘aZƒZX

Æîg6, (Dualism) ekĝZzgZkÆcz»gzVÆe~ZÐË"3ð IEe$I~
»Ñiò³ì�!*Ñy Reductionist Materialism Y**Y@*ìtZ+óâŠ{6,„

tJw™**7eSāZK̈yZL‚Ó]Åw•Æ´z{¼7X"3ð IEe$I~
}*]Æ§Š»Z(i7™C¶�è<ØZzg‚bÆŠgxy (Dualism)

Ãc*CjÅZTÞ)“ÃŠzœ-VÆaN*wYåXtZq-Z(iå�ZkŠzg
ÆuâtŠZgZ:ÂxÐ_“g‚råYè»xÆŠâV~tZK̈âVÐ%Ë
§ŠÆ0VZzgZâ6|uZzgZ¡w™äÅZYi]Šêå²ZÂZgÃË
Ãc*CjÃ'×h+¢o¯äÆaZq-)âŠ~ZzgMiZŠgzbÅÑÃ+MZzg
pŠUg~»e÷zgZ×CY@*å�Zy�îVÐ"*i¶ÎZk»Ÿ‚gZß

C53 ',ŠZ“™@*åXóó
ZVgz,ZzgZÞ,œ~~f‚Æ!*g}~LLáÆZ0+gÈ]óó»¦g
psƒŠHÔðÅMæÆˆgZzgZ¡!ÂxÃ',¹Èw(£Ò5é EGVŒYäÎX
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ÆZ,"Ñg»x÷áï÷�ë%ÎdŒuZ�xŠï÷‰‚¡`**Ô
Çh~`Dz‰Üßps™**c*0*YóÆÅÎ**X

g»ZCÂx„ì�Z+»VJ-½ZðZbZà@*ì�pyÅg‡ÐŠzg
zZµ÷XtpyÅ{à(,~lZgqÝ™@*ì�MxZzg‰Ãi‰¢zg~ZbZ
á™M@*ìXZ¤/pZq-!*ÚÆg»ziyŸÆÀziy»ÜsŠz‚ƒ@*ìp

‚ya™@*ì'ZzgèpZg”V~tÑb�k‚J-ƒC 20 tÀMx»
ìXŸÆ‰Ãi»ä‚g~yaƒ@*ìXŠwÐMäzZápy»0*vZV
zgÐƒ™¦/g@*ìXZ¡[Z:¬]ÅF,−',¹ÂZ**ðÆfg)™D

~Ð¦/gäzZÑW',¹ØÅßg]~¦/g@*ìÔZq- (Nerve) ÷X„
�¡ŸÐ¡g8Æu}J-YCìXZkÒpÐgÅ (Pulse) ŠPÁ

6,ÌXgziq (Frequency) i!*y',¹ŠP.V6,Œì:ÜslZg6,É®ZŠ
ì:

z{Z:¬]X6,Z+7ÍÇVÅãCŠƒCìÔŸÅR6,Zîwñ�V
Zzg”]ÅqïgzÝZzgMzZiÔŠgzwZg]~Z@*gmJîÔ‰6ð%·]Æ
Zg‚iT»uZr**uc*i!*yÐMìÔ¢Æºm£â]6,Š!*îÅßg]~

Å̂ (Signals) ',¹Z÷ágzV Data 6,Z®g™C÷XŸÆZ0+gt Data MäzZá
Z(g™©8ì�ºmZ¡[ÆgZ5gÆ%œ/~”V~YD÷˜Vt

WZq-Šzu}Ð¿™ÆºmnÅgzl)gŠ¿(aZ™D÷Xóó
� (Synapses Axon Cell body Dendrites) EgZyF{÷V»qïƒ@*ì

~MD÷(X SynapsesÐAxon Z:¬]Ãí™ä»»x™C÷)�â]
Šzu}/V~EgZyŠâ©ÂxÅZ»ð÷XËÌëM}WCu¤/ò~

÷áïƒD÷Xic*Š{ë{Zdw~ÑÅV÷áïƒV Motor Neurons DÙZgzV
‚÷ 0.01 Ð'Z¤/pŠkÑÄ7Í/õ E

GÌZK̈ã»gL~Šø7[úV»Üs
pgÃZZbZYÆù´Æîg6,7ŒYYXgÆZbZ»‹t¹
¢zg~ìptZkÐic*Š{¼7X

ìYèZ#Ìëc*Š™D÷Â¼jZßVÐZKc*ŠŠZ¤V6,ZW,Z0+ZiƒD÷
ZzgZ7ps™Šï÷ÔZ(7ìāë¡Z7fí}~Ðïw™tg{

™äÆˆ%psKzZ:™Šï÷Z#Ìëc*Š™D÷øg~c*ŠŠZÇ
C54 ZiuâðƒC÷Xóó

(What is the Brain?) gHì?
ZK̈ãgâŠ}ÆZg»ÅcZ`ìXZk»ziy½ãel,|³¤/Zxìªt

ZÒZK̈ãZ¡IÐic*Š{ziãìXZkÅR6,Zyz^Å§bLc*V7,~ƒð÷Zzg
Zk»g8-Zzĝk6Q}ŠaÐxËì@*ët§»CZ±gÐ¹ë{
ìXZk~"Ñg7Í/õ E

GEgZy÷XÅÂù¦®ZŠZq-ÎZg[ìpt®ZŠÌ
Zkz‰Ü©à@ìZ#…Ø¸ìāCÙEgZy3¹ÐgLúV~

ë÷ZzgtEgZyúVÅçz-$™D÷X glia ŠvƒZìÎ
gic*Š{F,§~',x6,Œì�Šz',Z',”V~ËìXZkÅRÃ»gL
ë÷X»gL»‚,̂ZK̈âVÃŠzu}ÓxYâgzVÐŸi™@*ìX§~',x

~JƒZìX~ÐCÙZq-»mËºmKã÷Ð lobes ZèVc*
ìZzgtjZkÐYzZàZ:¬]6,»x™@*ìX§~',xÆú§~Ëì�Ÿ
Æ]VÅÓxgKgKw»]ÅôZã™@*ìXZy”VÆnZq-ñN*Úc*

ƒ@*ì�wZxgÐaZƒ@*ìXZkÆfg)Z¡!g8gÐ Brain Stem

Ñzqƒ™wZxgÆgZ5ŸÆ‚g}Z¡!Âx~YD÷ZzgCÙqÆ
‚Bg»ñZ&CgZ‚‡ì™D÷X

g»z{(,JƒZ‚,̂�ZK̈âVÃêÁîg6,YâgzVÐZµ™@*ìic*Š{F,
ë÷ (neo cortex) ZyZ¡!úVÅ!*gq-Ûzãµ6,Œì&E»gL

@*ët;î7V7ìX‚tzZá{X»mµ/È~Zzg7|Ð
ì!*¶VÅÚic*Š{“÷XÅ7,~Æ×~zZµ§~ËÆ!*g}~Ì
t!*]Šg„ìT»mpŠ»g{qÝ™äÅ&¢AÐìX~gzi%{
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ÅRöƒCìX‰7Í/õ E
GãCŠ~îg6,ÂxÇÐ0ƒD (Specialization)

÷X‰™…-ö
Gµ½™D÷X‰pyÅ¤/Šlz){z){XZ•ð?0+{

MZÄCÒ5é E
GCā-V~6ðZ÷ágzV;gñ4,»Âxñ�Šƒ@*ìXZ+Z’ZðR6,
Ì{m»ñVÆa–7Í/õ E

G0*ñYD÷XtZ¡!ÂxÅ‚Zq-Šx
ìXic*Š{ë{ā-V}¡zV~Z¡!ÂxZg»0*[ƒ@*ìT~EgZ4,
)Šâ©7Í/õ E

G(Zq-Z¡!¤/z{Åßg]~¦ƒD÷XtU*"$ƒ[ìāZ¡!
ŠârZzgZ¡[ÅŠgxãZg»ðš/~ìX¡úVÆtR Ganglion ¤/z{

Q}chzVÔpwŠZgYâgzVZzg̃^V~0*ñYD÷X
u»Zg»ÔM\VZzgìÅYñz̧qZk‚Æ!*g}~¥â]qÝ

™äÆaÎŠq÷].OYâgw•™g;ƒXZkZg»Å_“Ð¹Ð
¡}Æu~¦ƒD÷XtgÆZg»Å¶Kãì'ZKZ’Zð Ganglia

^Æ!*z�ŠX¡}Å&¢A»bCÙ{Ì™D÷'�Zq-Zg»c*CgÅ
ã~{¤ìXZg»ðjZáÐtMÐÅY+$Zq-Zz!–DÅ¶KãìX

ä (Neuro Scientists) ‚bŠZâV ¡ ŠkÐic*Š{‚w¦/g}Z%O
Šgc*ÄHāZK̈âV~c*ŠŠZ“ÅúÆaTãCŠ~ŸCÂxÅ¢zg]

(Eric ~Ì0*c*Y@*ìXÃ¼-Eg;Æ6,zWZk,usw (Snails) ìz{˜̂V
Åc*ŠŠZ“ZzgIÅ (Aplysia Californica) äZq-«g~˜2 Kandel)

&¢A»_·HÂ¥xƒZāZK̈âV~0*ñYäzZá‰ãCŠ~pZmZk
~Ìñ�Š÷X�ÛttìāZK̈ãŠâr~µnÎZg[ÆŒÛd$Z¡!7Í/õ E

G
~¡PDÙZg÷ZzgZy»‚,̂Ì(,ZìXt|āZq-«g~ Aplysia ÷²

˜2ZzgZK̈y~Zq-‰}4,x0*ñYD÷tŠgc*Äìw6,2VÅZy
Ã@VÆ�Z[Æa»°ì�z{ZK̈yÃŠzu}YâgzVÐZµËÑU*ã
ðÆîg6,7™äÆa™D÷XŠârÆÁz÷CÙ÷»Z®gË:Ë
uJ-c*ŠŠZ“6,ìXt1ZKzŸs#ÆaË‰Š4Z0+Zi~»Z`7X
¡~úZï»gDyŠZ#ÖIZ:ƒ@*ìXÃðZ+‚|#0*heÆˆ�‰Zdw

Hì:LLŠârÆgzbÃZ¥V6,ÒyHYYìXëZÜVÅÃZ#-+ö
EH

gzi
)lZg~(‚|#ÃÒy™Mh÷c*Zy6ðZbZÆ‚ÓCpZmÒy™Mh÷
XÐï™t¯ìÔZkÆZ0+gñ�ŠZÐZŠ~úVÅpgŠ|ßg]ÔZkÆúV
ÆgzbÃ�gZq-%1oÂxÔz‰ÜÆ‚Bp5+k,{ÆÆîg6,ZyúVÅ

T»Šârik,c (Behavioural Response) Zg»ð@*gõÔZk�ÛŠ»™ŠZg~gŠ¿
CŠârÃKÆ 55 ìc*ZkZK̈yÆ{0+Zãc*�Yâjwz){ÃÒy™Mh÷Xóó

aZkÆÓxZbZÆë{].1Cg*Ã'ÑiòìXZkÆa¹Ï‚&4ið JEV
Molecular biology, Bio chemisitry, Pharma ÃŠ™**¢zg~ìX~

Zzggc*èÌ÷áï Cybernetics ZzgŒVJ-ā cology, Psychology, Ethology

÷X

(Evolution of the Brain)  g»Zg»
Š-~!*Ç©ƒ™œ~ÆuÐ (Minerva) Š*Š-âÑð¦gZ]~ÉzZ

ÃŠCìXgZÚplë7åXZq-„z‰Ü~ðƒäÅOññ�Š{
ë{ÂxÅßg]J-Zg»0*ä~ZÐÑÅV',k»²āÎXtZg»Å»°?0+{

(Behaviour R6,z�Š~Mc*åXZq-7Í/õ E
G6,ŒāØ‰gz-VÅ§i

»ZÖg™D÷)VwÆîg6,gzÝc*pgZuÅ§sw•(X Patterns)

MZÄCÒ5é E
GC§]Æz�Š~MD„m@*CZzg§Ci0+Ï~zZã„zZµƒ̂X

Z¤/p7ŠzV~Z0+gzãîg6,WŠ¶zZáZbZñ�Š¸�ZÐ�xg‚ã™ä
Æ‡.Þ¯D@̧*ëm@*CZg»Z¡[ZzggÆZg»YÐŠzgƒŠHXYâgzVÃ
ZKw•ÆaŸÆZ”V~ñ�ŠúVÆŠgxy!gëgñZ&C
gZÆÅ¢zg]¶X

‚Š{āØpŠ6,Z®g™D÷ÔZyÅÓx¢zgc*]Zq-7Í/õ E
G~ñ�ŠƒC

÷X7Í/õ E
GÆZq-{ÐŠzu}{J-�xg‚ã×M‚yìXŠzu~§s
MZÄCÒ5é E

GCāØ£g~Z±gÐZƒD÷Zy~ZúV~Z"m

416 415

208

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



äŸ (Harry Jerrison) ä‚w¬-Eg;Msµ5Ò©ð GEg*Æ‹~Þ~Í
ZzggÆwÆŠgxy!*bg*Æ¦gÃ�ÛzrŠc*ZzgZkÆZg»Æ!*g}~ï

�‚w¬ÌgLgÆ 300 ÅXZkäŠgc*ÄHāg…zZáQ}
â´¸ZzgM`Ì÷XZkäg…zZáYâgzVÆKãwÆ£«~
ZyÆgÆw»�¤/Zs¯c*z{¦S÷Å̂~åX~Î�gÌ÷áï@̧*ë

�‚wÐgÆw~ÚƒÆÒpÐ»°ZŸ† 200 Z’Zð˜1ÆZg»~
)g…zZáYâg(Ðeg0*õkHic*Š{ Reptile ƒZXtgLgL.YâgZz‰

ÅF,¹ (Cerebral Cortex) Ô§~',wÃgL ggnp¸XZkÅ(,~zzŠâ©$
65 �‚wJ-�V»ÂVg;QÃð 100 ¶�Üs̃1~0*ðYCìXt,w

�‚wÆZ0+gZ0+gg»Zg»LLegÐ0*õkH(,|[åóóƒÐic*Š{ZŸ±
)7zVzZá̃1(Šg0+zVZzg³Z**]gÓÆZg»ÐëM}÷Xóó Unglates

(New Scientist 5th. Decamber, 1992)

ÈgzVÔ0â²VZzgZK̈âVÆZg»YÆ‚B‚BgÆw~¹ZŸ†
ƒŠHXŸÆwÃæÃg3YñÂÈgÆg»w].h+̃1ÆgÆZz‰ÐŠz&
kHic*Š{ì²ZK̈âV»gw~½ãbkH(,ZìXg»Zg»Zq-ÚZzg’gó
F,¹:¶ÉLtguYC¶ZzgLêùVÆfg)MÐ(,f¶Xgz̀CZy

HìLLZ¤/pZk¦k,~‰Zë·9÷áï7÷1Zk»ãCŠ~ Roger Lewin

�x(,ZzZãìÔgÅ@*gõZPxÆE²ßV6,ŒìT~zMzMÐ
p~MCg„ìXóó

&�‚wÆŠzgZy'Zq-Zg»ð–D'gÆ,w~&kH
ZŸ±ÐZq-»gLaZƒZ�gÆw»,ÐZÏ‚ìX«ŠzN*ùVzZà
ZK̈yúƒñ&+i±ä‚]ÐŠk�‚w¬Zg»0*c*@*ëZyÆg×gL

�‚w¬ƒñÆ¼gÆ‚BZq-!gëg 2.6 ½̧ã0â÷Æ',Z',Q½ã
»Iì: (Mark Maslin) ZŸ†zZµƒZXV-Eg;ÆâCÙZgM]âguâ]ÒèE

LL].h+ZK̈âVÆM!*îZ].ZŠÆZg»~Zq-–DÐXCZyzŸs#™@*ìLL�

ÅZ�xŠ„~ÎŠqU*"$ƒÔZÐxîg6,Zkz‰ÜJ-ŠCÙZ™4Zzg(,ZHY@*
ìZ#J-z{Zg»ðZ±gÐÎŠqU*"$ƒ@*ìX

Zg»äYâgzVÆŠâ̈V~F55q,”gs™zZŠ~÷{mîgÐ
)˜2(Z¤/p Aplysia Zd³Z**]gÓZzgZK̈âV~XÆg¹(,}÷X

ËqÃFàVJ-LLc*ŠóógÄYì@*ëZkÅc*ŠŠZ“Åu¤/òÅRz{ì&
ZK̈âV~LL¬Š]óó¹Y@*ìXVwÆîg6,tc*ŠŠZ“Zk!*]6,Œìā¾Z
ùY@*ìXŠâ©yZ!Æ%ÉV6,ïÐØ¸ìā›ëZzg¬ŠZ]Ãc*Š

gppzZÑ%g~e{(g‚rìXZq-¿›ëÆaZKc*ŠŠZ“Å™Ì
‚¡`ä»ZIƒYìXZK̈yÆf‚~ñ�Šc*Š,šµZyúZïÐ"
uic*Š{ë{ƒC÷�Ë˜2ÆZ¡!Âx~»g�ÛâƒD÷X

gÅÚZ‚ÛZöÃ³ZãZg»~i',Š„p~Å¢zg]¶X÷Z]Zzg
˜̂V»Z¡!Âx‚|#ÅZq-ãCŠ~{òÆ!*)̄'×h+F,¹7™YX

)n}ÐAJ-Å**à(ÆZgŠ¤/ŠF,KM Gut Z¡!7Í/õ E
GZq-ŠZ],}Å̂~

Æ'×h+özŠƒä»!*)̄0Yì't Gut Ða}ƒD÷ZzgZy»;î
ZkŠgßƒ[ìāz{pgZuÃ¡ Gut u)}~¹„zZãÃMCìT»

Zq-ÞâùÅßg]~Ç™YìXQ}ch}Zq-{muÐic*Š{›zú
70*Mhzg:ZyÆeJ‘ZL„ziyÐI^YNÐXg»wZK8
uzŠÃV[ìXp+uIVÆŠ-iZŠQ}ch}‚b6ÅŠ*J-özŠ

Ðe{ƒVX Gut ÷XgÆ'×h+Zg»Æa¢zg~ìāZ¡[
Ng~T»¼gẐiZVƒäzZáwZxgZzggÆZg»Æ (Vertebrate)

aZq-%:�ÛZë™@*ìXÅ7,~ÆÜ~Zq-(,Zg�YìZzgZ¡[gÐ
á™gl,|ÅA~ZzgwZxgJ-“ƒñ÷XM\VÆ¥/ðVÐZq-@‚i
MçäZg»Y0*c*�Z¡!ÂxÆay~{Æ7™$Ë¶X.6,V(£Ò3ð

G
GVZzg

g…zZáYâgzVÆ¼gÆĝÆZŒ{~"uF,¹ƒðTÅ7
äZŠZÅìX (Optic Lobes) y~{
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(Importance of Speech) ¸]Íc*ðÅZÌ
äSî (Inner Speech) f‚ÆZg»Y6,¸]Íc*ðäÀ˜ZzgLLŠZ½†óó

.e$êÁZW,eZÑXtÃð*¦g7ìÉ-**ãŠâZzg,ƒ,œ~Æ…
ZkÐl!zZ�¸XLLZK̈y»Z@*góó (Thomas Hobbes) {mîg6,åéƒ),

~egÖeZgzyäzŸs#Åì:LLÎaÅZq-DZzg (The Descent of man)

ë{š/~ÆöÃ¾c*Zy¾/VÆ%Yg~ǵZÏ§bÂì‰E
YÅŠ;ð~ 1930 ah}ˆ[Â[ÃZr}Å´áVÆZEwÆ%i™**Xóó

äÓxF,;]ÃZÏãCŠ6,Z2Zg (Lev Vygotsky) Zq-gzÏâCÙ;]CzZ$̈hÀö
H

™äÅÃÒÅX
+Bºé EF:gz-VÅVBŠïƒñz{zZã™@*ìāa¹‚z‰Ü!*MzZi—
pŠ̄ò~YVÜs™D÷Xz{µ/È~Å¬ŠZ]ÃŠCÙZgìƒD÷�

äU*"$Hā CzZ$̈hÀö
H

ẐiZVLLŠZ½†óóÅßg]~bzfZ]ƒYC÷X
6,Zãc*ŠzVÃÜ™äZzgc*ŠŠZ¤VÅ!*ic*!ÅZK̈ã&¢AZÏLLŠZ½†óóÅ
%ƒy5ìXZK̈ãf‚6,ŠZ½ÎaVÅŠ*»„ì�øg}jZkÐÃu
ƒC÷XtqzVÆ!*g}~ÀòZßwzä™äÆ´z{Š*ÃzWÚø~
ŠÚÅÌZI÷XYâgÌc*ŠŠZ“gnp÷1tqwJ-özŠƒC÷Zzg¡
ZLZgŠ¤/ŠÆâjwÃÌF™C÷XŠZ½†ÅZK̈ãp!ÐZÐqzVÃc*Š
gppZzg¦gZ]zìÑ]ÃF,¹Š¶~æŠQìXŠzu}/V~ŠZ½†ä
ZK̈ãf‚ÆZg»~ã~™ŠZgZŠZHìX

Å¢zÃ]ÐZk»»xZŠðgZg{ŠH1ZkÆ¦gZ]6, CzZ$̈hÀö
H

Z¤/p
Šzu}ßÍVä»xÑzq™Šc*Zke~DÆc*]Ô/Z*]Ô—*]Zzg(
;]Æ‡V~¹‚Zë»xƒZìXâè~c*ŠŠZ“»_·§»CÂx
ÅZ»ðÆîg6,HY@*åT~gLZzgE²ßV6,”c*ŠŠZÇ÷áï‰X

Æ�HYYå1 Anatomy Zzg Bio chemistry Neuro,Physiology Zk»_·

ÞŠ'ñ�Š÷ZyÐ¥xƒ@*ìāg»;î½ãZhJð�‚w¬Ñzq
ƒZtÇßÆZziZgzVÆZzA¼gÐëM}ìXóó6āZxäzZãH
åāœÆ‚B‚BgÆw~ZŸ†ƒZZzgi!*yÃF,¹BXYâgzVÅ**¢
�xg‚ãÅ(i!*yäáà'Zq-£g~F,¹XZK̈ãf‚Šh+Z]ZzgÀò
Zßw‚i~»ZIìÔ�øg}ƒÐŒÛRģŠZg9.2.ç FFEE-VÆ'Ð!*CÙìX

gÆw~ZŸ±Æ‚BëÏ~ÌZŸ†ƒZZzgZ¡!@*ä!*äÅ
Prefrontal ÌZiuâ̂ƒðXZk»ƒÐic*Š{ÃZ+{»gLÆZŒ{ª

äZVc*T»w0â²VÅÚbkHic*Š{ìXZLwÅzzÐtŠgxã Zone

d~ic*Š{g8ŠZ4™YìTÐdÆŠzu}”VÐMäzZágZÆ
OW,ƒD÷XLLi!*yÆZg»Æat!*]Zëƒ$Ëìóót!*] (Connections)

ë÷MVäâ^Hìāg»Z†z Terrance Beacon ;gzge-Eg;Æ
»yìXZK̈âVÆaÅgÅ|pŠMÇ„Zzg„ Speech Centre ‰ZK̈ã

Åßg]~ªCÙƒCìX
»x@{ìā:LLÅgÆ%ŠZgƒäÐMÐÅY+$Zq-£g~ Z-ygzi

Zg»ð–DÐìTÐZK̈âVZzgYâgzVÆŠgxyêÁ̧&aZƒ̂
ìz{Zk§bāZK̈âV~"ÑgàqaZƒŠHìZzgZyÆ!*bgzZ*ZkŠg
ë{÷āŠzu}YâgzV~e„7XÅgÆ¼gäZK̈ãz�ŠÅqªÃ
£g~Z±gÐps™Šc*ìZzgZkÆ‚BëÏ»Zq-*ÂxZzgŠgzzZĝ»*
Âx™sŠ3ðŠ¶ÎìpaèëäÅgÃZq-‚ÁqªÆîg6,7É
Zq-LL¿óóÆîg6,Ù|#HìT~�ÛŠZzgâjwÆŠgxyg*÷áïìXë
ŠNgì÷āT§bZK̈ãçÑ}ÆZg»ÆŠzgZyZK̈ãgºpsƒ`
÷ZÏ§bZK̈ãÅgÌpsƒ[ìXøg~Å7,~»wc*úVÅ®ZŠƒY

Ð¹ic*Š{Z:ƒ1øgZâjw'øg}çÑ} Homo Sapiens ìZ’Zð
ÅZlx'¹Z÷ZzgZkaøgZÅgÌ'T»tÈÌìāZÏ

C56 §bøg}ŠârÅq—ÌZ÷Xóó
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Æg»w¼(,ZƒÇXt�ÛnHYg;åāg~ZŸ†Šz0*îV6,9}ƒäÐ
¬ƒZåX

gÆ¬Zg»0*äÆÃbÃZxäêÁîg6,½™DƒñZÐ
@*gõÆßZzgìw6,*:̀Ã»bzŒÛZgŠc*åX½»Z|Z0+Zi0â÷ÐZK̈y
~p~Æe~êÁ%³åXZyÆŠz0*tƒäÆ**ðZyÆ;ðVÃ
MiZŠ~‚ƒð�ˆ~ZyÆg~ZŸ±»!*)̄µXZxHìāLLœ
¬MCìZkÆˆZzgQZkÆ‚B‚B!*pW'tz{ŠzZ•ð¢zg~
¸];ñøā‰XÆik,ZW,0â÷»Šâr’góZK̈yÆŠâr~ps

CẐiZVŠgc*ÄƒäzZáeJvVÐZxÆÃ̀Å¤&ƒ̂X 58 ƒZXóó
LLt¤&åîg6,ËÌnÆ‚³—zd-?õ IEXÐ!*ÑF,¶X5ZðÐŠgc*Ä
ƒäzZàZ�Ûj‘t»g0â÷ÆgÐ(,Z7åXz{ZK̈âVÅ§bºZzg
¸MŠzhD¸XZyÆ0*îV].h+ZK̈yÆ0*îVÐZ7Z̧zg;BZK̈ã

C59 ;BÐ4xËåXóó
ZK̈yÆM¸iÆ!*g}~ZxÆÃ̀Æh~YzZágziZ‚ÛzV
ØZ@Æ!*z�ŠgÆ¬Zg»0*ä»¦gM`Ìi0+{ìXqw„~÷áùƒä

(The Runaway Brain, The Evolution zZàÂ[=hZŠârXZK̈ãº¤»Zg»
»'qì:LLëY…÷āÐZkz‰ÜZ# of Human Uniqueness)

øg}M!*îZ].ZŠÆŠâr(,}ƒgìZ̧yÅeweJwic*Š{Z|ƒCYg„¶Ô
w»]zZi]~Î„Ã�Ûzrïg;åZzgßC´â]gCgCW~psƒ

C60 g„‰Xóó
ZK̈yZLZzgZLâjwÆ!*g}~ic*Š{Ðic*Š{MÇ{ƒ@*Y@*ìX
Šzu}YâgzVÆ',@ZK̈yZLŠ!*]Ã¬xû§jÐÒy™Mh÷X
YâgzV6,Zy»âjw¸̈ƒ@*ì²ZK̈yâjwÃZK¢zgc*]Æ_.ps™
fe÷X‚bäZxÆZkÒyÅ¤&ÅìāLLøgZÅgZzgøg~„eì

Š3ðŠïƒVZq-âŠ~ZzgKãā (Supra Sensuous) TŠgÌ¯tZ£Zk

M`ÀZkÆaic*Š{].1C§i¿Z(gHYg;ìT~FŠv‚&4ið JEVÆ
Z·ZuÐ»xÑzqHYg;ìX

gziŠ?Šêì:LLZkô§i„Ðt³Z~.ƒ@*ìāY0+ZgzVÅ‚&4ið JEV»
~ (Molecular Configurations) oƒ»xZÐZŠ~gzbÃºm‚ÓC−V

Å±-VÅˆlJ-özŠƒY@* DNA „™**ì²Y0+ZgzVÆ¤/zƒV»_·
ìT~!*bc*pŠ¾Ÿ:Zôg»Ãeñ�Šƒ@*ìXZk§i„»Zq-%:tìā

™äÅ (Purify) Ãœ Peptide Molecules 6,z”c* RNA Ô‚}~Z,
ÃÒÅYCg„ì�IÆ¿ÆŠzgZyaZƒD÷Zzgºmc*ŠŠZ¤VÆ
aÃe»»x™D÷c*âÅ5½3ð GG°!*Çß8h4ð EHVäËZ,āØÅˆlÅÃÒÅì

Ð»g Serial Electron Microscope T»Z¡!ÂxZkŠgLL‚Š{óóƒT»u
Behavioural Mutations HYnZzgZkÆZ0+gZ¬ŠZ]~p~ÆÝl

C57 ÃÙ|#HYnXóó Wiring diagrams ÐmgppzZà
gziÆìw~My»gLLZknÅfI~TnÆ§ŠZ]ÃÀŠîì

z{¸„ZyÐic*Š{«âÎÆ÷X»‚oÂñVÆ%ä»g™äzZßVÃ
™**7,@*ìX"—t§ŠZ]ekĝÆiâäÐÈV÷Z#z{Y0+ZgÅ
f™ÆZÐZ+Y0+ZgáÅR6,áMc*�;àgZÄ́Ð¹¶ÂZÐt

~Prineal gland õMÌ™**7,ZāZK̈yZq-Z+„áƒäÆ´z{ZL
Zq-pŠUggzbÌg‚rìXt!*]M`ÌZâ„Šg„ìÎA$¶ā}é

fI~ZLZ!xÐIpŠÃ”h+ìw6,4~ps™gìXóó
ŠârÆZg»ÆŠzgZyåîgÐ‹ƒäzZáZbZÅ®ZŠ:ƒäÆ
',Z',ìX�V�V6eJ‘yƒD÷6,ZâV»wZzgZÌÁƒYCìXg
ÅF,¹Æ‚B‚Bc*ŠgppÅ&¢A~ZŸ†ƒ@*ìXãCŠ~¦gtåā0
â÷ÐZK̈y~p~»M¸igÅF,¹ÐƒZƒÇX0â÷Æg»‚,̂wÆ

1500Ð1200 ÒpÐegÐbÎkv¢aJ-ƒ@*ì²ZK̈ãg»‚,̂
kB6¢aƒ@*ìXt¢HY@*åāLL@{š/~óóG0â÷ÜƒÏ1Zk
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îg6,g3âŠg~ZK›zúÆŠzgZyZK̈ã�¬Zq-TQZq-V(£Í/õ
G

G
QZq-ŠzŠ|öäzZá̃1ÐxËƒ@*ìZzg„CÙz{YâgzV (Amphibion)

ÆZg»ÆÓx%ZiÐ¦/g@*ìXÓxZK̈y¹ÐjZßVÐZq-‰÷{m
îg6,gÆñZŠZzg‚|#ÆZ±gÐX‚|#ÔP]Zzg6ðZ±gÐZK̈âV
~ª]Z0uJ-©à�Ût0*c*Y@*ìXÜÆz‰Ü!*gMzgú›zú0*™úV6,

ŒŠz{àÍßV~„ƒY@*ìX«‡.ÞÙ|#›zúZVg{ŠyÆZ0+gªCÙ
)L~(0YCìXZ† Neural Groove ƒCìª˜VtÍágD÷z;V

z(,Zƒ™ˆ~gÆîg6,Zg»0*@*ìXŠzu~p´VÌzZµƒC÷XÐ
ˆ~M@Ô»yZzg**u‘W÷XZK̈ãi0+ÏÅZ’Z~ƒÐ¬ŠzgZypy
ZzgZ¡!ÂxZC»xÑzq™D÷²ÜÆŠ}‹~ŠwŠP)Ñzq™
ŠêìX

¬Zq-L~ZzgQZq-**à0YCìXz‰ÜÆ‚B‚B Neural groove

~psƒYñÏX**à~uÅ§sZ¸g%ŠZgƒD÷ (Spinal Cord) twZxg
�ẐiZVgÆ‚tzZáÔŠgxäZzgÔ”VÅ̂Z(g™fe÷X%œ/~
Z¡!ÂxÅ!gëgF,¹Æaƒ¼»gìXîŸCeJ‘Æ“WJ-
úVÅ„ÅÑb~Zq-£g~–DzZµƒCìZ#J-tZ'-.ç GE-¾{B¢a
Mƒ@*ìg0*õ°ŠZ$ú”V~Zg»0*[ƒ@*ìXM\VZzgy~

Thalamus Z¡[Åú™äzZàeZ1V%ŠZgƒYC÷XŠ}â{ÆMyJ-
ÃÙ|#HYYìX0*v, Hypothalamus Zzg Cerebellum Cerebral Cortex

â{~L-VzZÑ»gLZKºm^Z(g™**Ñzq™ŠêìXâ,â{J-Óx
¢zg~ßZiâ]›zú0*`ƒD÷Z¤/paZöÆ'̂×h+›zúYg~gìÏX

350 ¤/ZxgÆ£«~aÆg»‚,̂¡ 1500c*1300 Zkz‰ÜÌ!*ÚÆ
‚Zzgb‚w 60 ‚ƒYñÇX‚wˆ 50 ¤/Zxƒ@*ìXbâ{~t!*ÚÆg»

‚ƒYñÇXŠk‚wÅ/J-t!*ÚÆgÆziy»�â}‚ƒ 90 Å/~
YñÇXgÅ!gëg›zú…uÆ‚,̂~ÃMCìXZq-!*ÚÅÚa»

ªgÅaZzZg÷XâŠ{f‚ÅaZzZg7ìpf‚&+Z]pŠ¡âŠ}ÅZd
CgÆZg»Æ‚B‚BIZzg 61 F,+aZzZgìXtšµ{ØâŠ{6,4ìXóó

ÀòŸÆzä™äÅ&¢A~ÌZŸ†ƒ@*ìXgÆZ0+gZzg÷áh+7g}
ÂxÆZ”V~Zë¥â]»fí{ƒ@*ìXg~‚Ó]Å‰h+Ðt
¥â]$Ö7Y'XaŠ{ŠâVÆZ0+gZ0+gg~ñ�Šæ]»â}‚z
I^Y^™Ziuẫz‚Ó]ÐZK‰h+™@*ìXt¢™äÅÌÃðzzÃ

7MCāg»Zg»guŠHìXZkÅ&¢AÑözŠìX)4C�`ÆZg»
ÆË~ZK̈ãDzŠZøMÐÅ‚~Zq-5–DÎñÏXVwÆîg6,

74545ë EGEGHZ
+C42.ç
E

EEGJ8-ÅF,¹ZÌèpZg~ÅR6,ìX‚bäi',Š„ñZµZzg½
7™ŠØ÷XŠârZzgZK̈ãf;-$Zg»0*™wÆZy0V»£™̈,Ð
pZq-XÆiƒD„¹ÐŠzu}ÎZwuZVNÐZzgZg»»tL:»
ƒäzZÑŶg~gìÇX

(Language and Thought of the Child) )1wew( aÅÎaZzgi!*y
ÀòZK̈ã„ÆZg»ZzgZÐZŠ~ZK̈ãÎaZzgi!*yÆjZáÐ‚Ð

â�ZãZzgQDº)J-Å›zú~„CÙZq-{mnÅ̃t0*ðYCìX
~  ZkyÅ§sZxäLL0â÷ÐZK̈yÅp~~œ»™ŠZgóó

Z÷ág{Hå:
LL!*ÇZÏ§b‰g3âŠg~�ZK̈ãÅ›zúÅ@*gõøg}M!*îZ].ZŠÆ
™zhzV‚ßV6,”ZkZg»Ã¿UŠCÙZäÆáZŠsìT»M¸iQ}ÐƒZ
åÔ$›40î EGEZK̈ãaÅf6›zúic*Š{¿Z0+Zi~ˆ~MäzZáM!*îZ].ZŠÆf6

C 62 Zg»ÃŠCÙZäÆáŠZsìXóó
²ZZâZqÆ Ontogeny

"3zõ EG
EÐDº)J-ÅZK̈ã›zúÆ_·Ã

¹Y@*ìXŠzâVZq-ÐZ0+Zi Phylogeny ŠgxyZg»ð©]Æ_¬Ã
ÐZq-Šzu}÷BÝ÷1Zk§b7‰MNW»@ƒ@*ìXVwÆ
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ZVñ‰÷{mîg6,”VÆZq-%µÐŠzu}%µ~ŠZ4ƒäÅ�
"EÂ±ZkäÅìZk!*g}~@*ëtZq-Z,ˆ~HŠHZ’ZðâÎ»
»xå&Zkz‰ÜJ-ÃZ0+ZiHY@*g;åXZkÆÃc*]~ÐFZq-¹u
J-M`ÌŠg„÷X#-Aõ FGFª¿åTäaZöÐá™‚ZzgDº)J-
Å›zúÆ].1C¿Æ¦gÃZk§b7HT§b¬äÀò].1C„Ã
«!*gZq-!*nKMZzg±Z0+Zi~7HåXZyŠzâVÂñV~0*ðYäzZà
{ñVÅzzÐZy~ñ�ŠµñZŠÃÃZ0+Zi7™**ecXZ¤/p#-Aõ FGFÆÒy
™Š{%Zi"—Šg}¦gZC÷ZzgZk»§iï**³ìQÌZ’ZðZK̈ã
›zúÆÀòY,̂}Æîg6,ZyÅZÌZK(',ŒÛZgìX

ÆÃ̀ÆÜsgŠ¿» (Behaviourists) ÆÃc*]™ŠZge$IzV #-Aõ FGF
{mîgÐ‚JÅŠ;ð~ (Skinner) ]¿.çE ZÖg¸X»ƒÐŸiúÒ{

Z%M~¹!*ZW,åX™ŠZge$I~åîg6,Zq-}é§i„ìTÅãCŠt
Åßg]~ƒCìXZkÆ_. (Linear) ìāù¦îg6,›zúZq-¦S÷

ÆLinear Program aâCÙZ‚E+{Zzg»[Åµ/È~ÆâCÙ+ÆF,KM™Š{
Æ(Ãc*]uâtŠZgZ:f†Æ»çV6, ]¿.çE �¹Zh§bH÷X

7gZZF,D÷XZkÃbÅgzÐaÜsZkßg]~H÷Z#Z7Z(
™ä»,A!*ÇZÏ§b‰'×ŠzgÃZŸ°»x™ä»çz£MìX

™ŠZge$IzVäi!*yÅ›zúÆe~!*Ç}éÃ̀Z(gHX
âxa‹Zk§sZ÷ág{™@*ìā]¿.çEät!*]Âoƒîg6,ÒyÅìā^
¬PÂ)�ic*Š{F,ZÌƒD÷(¾§bFì1ZkätzŸs#7Å
āZ7¾§bŠHY@*ìXi!*y¡/V6,ŒZq-iî„7X/VÆ
ºmZ0+Zi~Zq-Šzu}ÐHugºÅ̂~zZhƒäÆ!*)̄„

i!*yZkŠg÷á0+ZgÔñW,ÔEZgZzgë{M!¯ìXŒVZ•ðêÁîg6,ÀZL
ZbZÆù´ÐxF,ìXŠz‚wÆaÆa¤/Z%ÆZßwGZq-**‡.Þ

¢»g**)ì6āCÙz{!*Ú¿ÍZ„Š}ÇTäLÃð)±i!*yIÅ

uZLŸÆ£«~(,Zƒ@*ìXŸÆËÌŠzu}āÅÚâiZG{a»
gZKDº)ÅqªÆic*Š{ŒÛd$ƒ@*ìXaZöÆz‰ÜaÆg»ziy
ZnŸÆziy»Šk‚ƒ@*ì²!*ÚÅg»ziyZkÆŸÆziy»¡Šz

‚ƒ@*ìX
gÆ8eJ‘)ZkÅ§»C6ÔŸC§iyZzg',¹gZÆ»Âx(

âjwÐZkÆgŠ¿ÆZW,Z]Æ!*)̄psƒYD÷XìÑ]Zzgc*ŠŠZÇ
g~Z¡!ÂxÆZ0+gë{p=VÅßg]~ôpƒD÷XZk§bg
ÆÓxF,úZï!*ëï™Zq-Z,ÑU*ã1Ãz�Š~ÑD÷&Ågë÷'

Æ(Donald Hebb) ZKfZ]»ZŠgZugppzZÑâŠ{X”ZÆâCÙ;]ez&Óå EH<Ø
ã~wgnp÷ Synaptic Junctions 4,Šq-ŠzZ¡!úVÆŠgxyñ�Š

ÆŠgxyñ�Šºm',¹ÂxZzg Synapses ZÏ6,ñ�Š{¦gZ]ÅãCŠìX
~c*ŠŠZ“@„ôpƒ1¢zg~7ātgÆËZq-„{ Firing Patterns

~ZzgFF!*gôpÅˆ (Hemispheres) J-özŠƒXƒYìātŠzâV4™zV
ƒX�ÛŠÆZgŠ¤/Š»‚gZâjw{mîg6,›zúÆZ’Zð‚ßV~gÆúZïZzg
gzb6,Î@*gÑU*ãÝlœ™@*gLìXgziHì{mîgÐ‚~ZgŠ¤/ŠÆ
âjw~gzúƒäzZà.e$"p´VÌZkÅ6Zzg÷~îs²áJ-
ñW,g�zZàp´VaZ™$Ë÷Xóó

âjwZzggÆŠgxyZk].1Cm!*ëÅ°xñ�ŠÏ~�ÛŠÅ›zú~
zZuêÁ™ŠZgQCÃeZŠZ™@*ìXZ�ÛZŠÆgzbZzg¬ŠZ]¬„Ðð”{
Zzg‡.Þ7ÍðƒD÷@*ëâjw›zú~êÁ™ŠZgZŠZ™@*ìXZq-ps
”{âjw�ÛŠÆZ0+gi',Š„p~Ñä»ñZ#0YìX

(Eyes, Hand and Brain) M@Ô;BZzgg
å aÅÎaZzgi!*yÅ›zú»ZzAZzg÷Z‹tÎ…gCÆâCÙ‘Ð.5éG]

ÅZ’Zðï~MìXZkÆÃc*]Æ‰UîV6,ÎZw (Jean Piaget)
#-Aõ FGE
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Å¢zg]ìX

(Vygotsky and Piaget) zZ$̈hÀö
H

Zzg#-Aõ FGE
YÆ 1924-34 »ZzAZzg4+ÕŠZq-gzÏâCÙ½zZ$̈hÀö

H
åTä #-Aõ FGF

zZ$̈hÀö
H

ÆìÑ]»Zq-LÌZ^w»gHXZ\‹u!*]tìā #-Aõ FGF ŠzgZy
ÆìÑ]gzk~6ÞÅñ]Æˆ„÷áùƒnZzgf[~�kZzg‚J
ÅŠ;ÇV~”gsƒñZ#¹ÐßvZyÐOW,ƒñ}Þzx',z3,

ñ�ŠŠzg~âCÙ+½~Z7¬xJqqÝìX (Jerome Bruner)

ZkZ±gÐZLŠzgÐ¹MÐåāZkäi!*yÅ›zú~ zZ$̈hÀö
H

äÅ Phycholiguists Z÷ágzVÆZë™ŠZgÅzŸs#ÅXqw„~ZkÅ‰h+Zy
ì�i!*yÅZ’ZÆZuZgÐ6,Š{ZVgì÷X',z3,ZzgŠv|Z]äZ÷ágzV
ÆZki',Š„ZW,»f™Hì�aÅi!*yÅ›zúÆWÒ{%Zi6,7,@*ìX#-Aõ FGF

Zzg',z3,‰ßÍVä zZ$̈hÀö
H

äaÅ›zúÆ§»CU6,ic*Š{izgŠc*ì²
pÄ6,ic*Š{Âz%ÃiÅX

×~ZziZgZq-Zë™ŠZgZŠZ™D÷eìz{Z’ZðZK̈âVÅrc*VZzg
ßƒVc*M`ÀÆ”VÆg(,ÔRZzgÂÁX

qDïÐU*"$ƒZìāZ’Zð%µ~a#-Aõ FGFÆ¦gÐic*Š{Zq
Æâ´ƒD÷X¹gL”VÆ!*g}~ZkÆ¦gZ]ÃŠ_Îì1
ZkÅï»(,ZzZ[ÌŠg„ìX§»C:©»qïƒäÅzzÐZk

äZkÎZwÆ!*g}~Z zZ$̈hÀö
H

äaÅ›zúÆZkU6,ic*Š{izgŠc*X
Ã̀ZCc*@*ëZy~Fï]6,Z·tgZñ0*c*Y@*ìXVwÆîg6,‚Æ

»f™™@*ì "nonlinguistic thought" Z’Zð‚ßVÆ_¬~z{šWÎa
ÃÒyHì}Ë "Sensory Motor Activity" T§b#-Aõ FGFäfwÇu¤/ò

Šzu}[äJ-îÆar~z){ZEw™**XZkÆ‚B‚BëaÅ
™~:MäzZàMzZi,)+Bºé EF:W(Fg÷XZyŠzâVÁÜÆ!*ëYÐ

ÃÒÅƒX
ZkÈ&+}ZzgË}éo}Æ£«~#-Aõ FGFÆÃc*]Zq-x7

gÄ¸X#-Aõ FGFäzŸs#Åā”V~I»¡~gsy0*c*Y@*ìXZ*Š»»xt
ìāZygs**]ÃZY¤/™}�Óx”V~¬Ðñ�ŠƒD÷X´z{Zi,#-Aõ FGF
ä!*ÇŠg„¹ìāI»¿Zq-¦S÷Åßg]~7ƒ@*ÉZk
~YOZ,÷éMD÷˜V£g~p´VzZµƒC÷XZ¤/p#-Aõ FGFÆ
7™Š{Z’Zð%ZiÆ!*g}~ÎZÑ]ZVñYMh÷@*ëZk~Ãð—
7āÀòîg6,Zk»t].1C§i„Šg„åX#-Aõ FGFÆ»x~ZëZzg‡.ÞŠgq
t¶āaÅ›zúÃZq-„Š¿Æîg6,7HŠHåT~CÙ%³Ô%µÅ

Genetically Conditioned ãCŠ6,‡ìåÔZk6,qz~ÌåZzgZÐôpÌ™@*åX
)QCîg6,Z2Zg(ãCŠz{¯¯c*ñZŠ�ÛZë™Cì�ZzAxÐZLZg¤/ŠÆ
âjwÆ‚BZq-].1Cm‡ì™©8ìXâiZG{^!*Åg7ƒ@*ÉZÐZy
÷~§»C85Ò3ð EEG

VÐ’q-Qì�¯g~úÅ¾èƒC÷Xt¤!g
YâgZ:85Ò54è EEG

G»7ƒY'Éøg~u¤/ñVÆúZq-ÑÅg~µÅßg]
~ñ�ŠgS÷X

ÐZLaƒä (being-in-itself) Åi!*y~tZL~ƒä ¬
~p~»¿ì'ZkãÐÇÔZq-ZµêÔÑegÔ" (being-for-itself)

Åg�Ô¡]Æ;ðV~[äÐZq-!*ÅgZK̈y~p~»¿X6ā
#-Aõ FGFäOîg6,zZãHìÔZKfZ]ÆÅgÅ’q-Zq-].z4ì�Z%Zi
Ð¦/gCìXZq-âiZG{p̂ŠÃZL¤/Šz7Ð!*ÇzZãîg6,ÃðZµÚ
¦g7™@*Xz{gCgC„ZKfZ]ZzgÛzãŠ*ÆŠgxy�ÛtÐMÇ{ƒ@*ìX

#-Aõ FGFqì:LLaZöÐá™WÅ&¢AÆ”wJ-»²ā)©àf6
›zúÅ¶K0+„™@*ìXóóZq-Zzg(z{¬ZVg{̧VÃLLgLeäÆÃ6,n

CÐxËŒÛZgŠêìXZk¿ÅãZkmÆ’gó 63 Zz[óó (Copernician)

ZŠgZu~āì�ñçq)fZ](Zzgczn)|(ÆŠgxyìZzg&K
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gZzgÅgÅ›zú»m',Z{gZ„ZkÅiu¤/òÐƒ@*ìXa•»¿ZzA
ZCZg~w»]~ÐZq-ìXŒVÌ…Š"ÐI»¿ÃM@*ìX#-Aõ FGF
Zk§sÂzŠÑ@*ìāÑ̂zqÅÚZq-Šz‹ˆ4îg6,a*ìXZqÐi»¿
ˆ~M@*ìZ#ẐqzVÃÙ|#™**Ñzq™@*ìQZkÆˆÀ̂ò
}òZ~.™**Ñzq™Šêì:ÜsÎa~ÉnÌXz{ZKâVÅYC„7
a*ÉƒZÃÌa*ìZzgZKZèVÃÌXïâ-VÆ;VZq-õzg{ì:LL~
ZCZùV7a*óóT»ÈìāLL~ZÛ7ƒVXóó|tìāaÆ
aZùVì~eZÜ»°Â»xì�z{½ãŠzâ{Å/~Ñzq™@*ìZzgZÐ
MÐÅ‚Zq-ZëŠxŒÛZgŠc*YYìYèt;BZzggÆŠgxyZq-{mR
Æ¬zyÃªCÙ™@*ìX

^aZöÆ¯gUº̂mqzV6,Âz%Ãi™ä~ŠØZg~Ck™@*ìX
gCgCz{ºmZâ6,Âz%Ãi™äÆ‡.ÞƒY@*ìZzgtZ0+Zi{ÌÎ©8ìāz{
¹V÷@*āZLuÃw•Š}™Z7ŠNnX',z3,Æ‹ØÆ_.t›zú
¬Šz&â{~zZµƒCìZzgt÷¡ŠÚÅuJ-7ƒ@*ÉZk~i
u¤/òÌ÷áïƒCì'M\VÔuZzgŸ»gcZkÚÅ‚™**�Âz»%œ/
ìX‚B„‚BìÔwg]ZzgKãw•ÆŠgxyš/~»»x™@*ìXgC
gCz{y~&¢AÅæŠÐqzVJ-îÔZ7ñäZzgZL0*kÑä»¿
Ñzq™@*ìT»Z�xå;BÃìJ-áYä6,ƒ@*ìX

Zq-âiZG{aÆaZzAîg6,Š*Zq-a•ÅqìXẐiZVtŠÚ
ZzgGgÅqìZzgZZ¡IÆ!*b¬zyÅZq-oƒRJ-îÆˆ
ZEwÅqìXZÐÅgÂ7¹YY1tÅg»`M¸i¢zgìXZy‚Š{
ÁÜÃ›zú0*äÆˆ¬ŠZ]Zzg±¦gZ]Å̂Z(g™äÆaZq-M
²āŠg»gƒ@*ìXẐiZV^(,}ŸzZg!*‡°{§jÐZùVa*ìÔMzZi
Å‚uƒ™Š8ìZzgÃuÚ»ÃzVÐ¬Ü̂™@*ìX)ZkÐÀò
}òZ~.™äZzgÂµ™äÅ&¢A»ZÖgƒ@*ì(Xµn0*õ‹Æˆ

i!*yÅi',Š„›zúƒCìXCÙ6Š"ÆˆẐk»**xY'eLìX
äZq-ZgZ3Z(gH@*ëgZ5ÅZ’Z#-Aõ FGFä„Å¶X zZ$̈hÀö

H
Z¤/p

LLDº)Ãî»¿**ZqÐZqÅ§s¦S÷~7̂ìÔZK’
Å{§Zq-âiZG{aÆa¢zg~ìāz{âiZG{ƒ̂äÅ&¢Ag‚rƒ:
āZk!*Ú»Áw̄�z{ˆ~¶ÇX›zú¡Zq-lZg~¿„7ÉZq-
Z(¿ìT~£g~p´VzZµƒC÷'VwÆîg6,a•Zzĝk½Z

C64 gzb~Xóó (Cognitive) ZzgÙ‚ðÆ (Sensory motor) çä~c*fwÇ
¡gCgCZzgZq-E²á6,”IZzg_“aZ™äÆÂ¿Ð

¦/gäÆˆ„Ẑ0+ñC‚]zpZ÷]Æè}ZzgÑegqÅOñ
Zq-!*ÅgZzgZKgZ÷pŠ³™äzZÑMiZŠ¬ïáCìXtÑÅgÐÅgJ-î
ÅZfe$**u].z4Zzgâjw6,åZ®gÐâjw6,¸̈Mä»¿ì�
ZÐZŠ~aÅ›zúZzg±ZK̈ãÆZg»ÆŠgxỹtÃzZã™@*ìXšµZk

˜tÃåŒÛZgŠbßƒÇXCÙ̃tºmuzŠÆZ0+g„Šg„U*"$ƒCì
pZk³6,:)¹ŠØZgìāÁZiÁ¼UîVÐZ+˜tzZªz�ŠgBb
÷XÁF,ÐZdÔ‚Š{Ðë{ÔÑÅgÐÅg'§]ÆZg»~ˆÅZ+
p´V!*g!*gzZµƒC÷X

ZK̈âVÅÚYâgZLjZk6,ic*Š{Z®g™D÷ZzgZyÅŠÚÔGgZzg
ÎØÅ?4»x™C÷Xt!*]‡.Þ̈gìāŠÚÅ&¢A‚ÆMy~
{~ZL²z`6,ƒCìZzgẐiZVizZw5+k,ƒYCìXŠzu~§sZdf6z
„~&&(,J9J-›zú0*CgS÷XZkgZ5Åˆl‚bÆƒÐ
ª]Z0ZzgZë£œ~ÐZq-ìT6,^™ZK̈yÑÅgÐÇÅgÅR
J-(ìX

aZöÆz‰Ü¡̂ZCZg~w»]„™YìpZkÐt%ZŠ7¢8
ecāz{!wƒ@*ìXaZöÆZzAxÐ„a»ZL¤/Šz7Æâjw
ÐmiZzgu¤/xƒ@*ìXz{¡ZLuÐ„7É7g}ŸÐÎøìX
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»ìT~^Š*ÆŠzu} Conditional representation ƒCìXZ†%³
jZ!Y]ÃÙ|#™äÆ‚B‚B!*g*W™**ÌFìXZkÆˆ‚]

»%³M@*ìXẐZâÆ (Operational Thinking) Ð!*g{‚wJ-iÎa
Šgxy©]ÃÙ|#™**Zzgic*Š{Šh+~¦gZ]Ã'Ñzq™@*ìX

6,?Æ´z{t<ZzgQCgs**]»!*bgŠ¿ì�aÅf6›zúÅ
»ì (Primary Motor Habits) ã½™@*ìX#-Aõ FGF»ŠzuZ%³Z’ZðwÇ¬ŠZ]

ZzgZ’ZðZqÐi™äzZáC‚] "Organised Persept ion" XÆ‚B
(Sensory - Ì÷áïƒD÷XŠZ%³-wÇf;-$ differentionted feelings

"intuitive c*6,?»ì)þWÅ&¢AÐI(Xˆ~ motor intelligence)

»%³M@*ì�Šzu}ZK̈âVÆ‚B"‚�©]6,FFƒ@* Intelligence"

ìSî!*½VÅZ¤®)™ä6,ÔZkÆˆ̂kŠZ›gZ:»ggzZðz].Zãf;-$
»%³M@*ì�yZzgZÜ¹z�Y (Concrete Intellectual Operations)

Zˆ‚]Å›zú6,Œƒ@*ì)‚]ÐŠHg{@*!*g{‚wJ-(ÔZzgWy~Šh+~
»%³M@*ìT~, (Abstract intellectual Operations) ŠZ›gZ:»gzZð

ÅúÆ´z{!*½VÆçÑ}~_.!*CZzg„~R6,ËqZ(gÅYCì
)Dº)(X

ZK̈ãF,¹„~Zg»ÐÀ˜Zzg‚bZzg(ßYÆ�ÛzrÐSîa~ƒð
ìX[ZzgŠh+~„Å&¢AM‚ãÐqÝ7ƒCXZ[ÌZÒßÍV»f‚
Z+ÎaÆÜsDŒz]—™Šêì�YãTãk̂Š*ÐâzgZƒXt
&¢AaÅf6›zú~¹Šk,ÐªCÙƒCìX…t!*]”VÅ¯ðƒð
¦k,zV~ÃMCì�tŠ3C÷āLL|~ĤŠ8ìóó:āZ7Úø
ÆZßßVÆæÃHŠ9ecXyÔZÜª]ZzgŒ¿aÅf6›zú~
»°Šk,ÐªCÙƒD÷X¬Šzg~a»CÙ¿ÔCÙw•ZzgCÙÎa¢zg]Å
aZzZgƒCìXaÅf6u¤/ñV»LLpŠZ(g~óóÆ¦gÐÃðm7
ƒ@*X¹gLa~ÌÈuZzg~»ZˆkpgZuZzg’ÅpZéaZ™@*

—̂Z@*ìZzg¼ßÍVÃŠzuzVÅÚ4îg6,Ù|#™@*ìZ¤/pZkÐt
ÈZ~.7HYYāaÆf‚~Ë�ÛŠ»ÉËq»¦gÌñ�Šƒ@*

»%³ƒ@*ìX (Sense of Perception) ìXt!*ÇZ’ZðâÎÅfZŠgZu
czèŠ*ÐZLmÆjZáÐaÆ‚tŠzÂßg'ƒC÷c*Â

z{ZâZzgßÍVÃZKu¤/ñV~÷áï™áZzgZk§bâŠ~Š*ÃZLZ0+g_.[™
ác*ZKfZCpZ÷]zø»]ÃÛzãŠ*ÐëM}™áª|Ð
r�™áX¹gK/Ð„Š̂*ÃìÆfg)ZLZ0+gLL_.[óó™ä
ÅÃÒ™@*ìXẐiZVz{Ûzã|Ð_“aZ™**FìÔz{gCgC
ZZâ~×™**Ô¦g™**Zzgc*Š™**Ñzq™@*ìXz{Š"Æfg)¹Ð
»x™äÅ&¢AqÝ™©8ì}MÐ(,|™qzVÃñ**Xxf;-$Å%
ƒÐ¬̂k»ñVÐª6,?ÐƒCìZzg¡»°²áÆŠ̂h+~

Åßg]Z(g™CìX (abstract deduction) Z5Z`
#-Aõ FGFäaÅ›zúÆbLL%ZióóÃzZãîg6,ÒyHìXZCZg~c*

÷áï÷X½ZÆ (Nutrition) ñgzOZdw»%³T~ãCŠ~<gs**]}½Z
ªZCZg~ Reflexes ”wÅ¢zg]Zq-Z+¤!gÓì�âiZG{aÆ

w»]ÃNzw™CìXtZK̈âVZzgŠzu}YâgzVÅœā{¤ìX
âiZG{Ẑd„~ÁÜÐøzxƒäÆ!*z�ŠZq-¡~âŠ{6,„ƒ@*ì�8
Š*Æ!*g}~ZLk̂o}»ZÖgZÏ§b™@*ì‰Šzu}ÓxYâg'
ªZÐ3™X¹ic*Š{„~Î„Æˆ„eÑu…ßÍVÃZk!*]6,‡b
™ä~»x[ƒD÷ā¢Ð7¹YYāâŠ~Š*zZªz�ŠgBbìc*
7X|~ZkŸîg6,ë{Zzg÷}‘:ÎZwÃẑZuÂ§jÐi
™@*ì'6,?Æfg)X

Preconceptual Šz‚wÅ/Ð^ä́ÎaZzg7M’ÆZÖg
ÆŠzg~ŠZ4ƒY@*ìXÇ̂ZâÅOñ¦k,~{ÃVÃ representation

´áVÆîg6,ZEw™**Ñzq™ŠêìXZkÆU/Ui!*yÅ›zúÌ
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Å9âÎZzguÈ~6,"—cƒ$Ëì1Àòîg6,Zy»gcŠg„‚
~ƒ@*ìXf;-$»ZâÆ{qZ:ZEwÐ÷ZģìXgÅ›zú»;B
Ð',Z{gZ„mìX6ā#-Aõ FGFHì:L1tZq-Sàif;-$»ÎZwì
T»Z:tZâÆ{qZ:ZEw6,ƒ@*ìZzgT~ZÖpz¦gZ]ÅOñ

CZkÐªCÙ 65 Üs-ZŠgZuZzg±w»]Ãiµ1V~ZEwHY@*ìXóó
ƒ@*ìāÓxZK̈ãDÅãCŠŠ/Ô¿Zzg6,?6,ìX;B�g{mZq-êÁ
™ŠZgZŠZ™D÷X

(The Emergence of Language) i!*y»¼g
WÅ&¢AqÝƒäÐ¬ẐK¢zgc*]ÆZÖgÆaCÙ

(Body Language) §bÆZ÷ág}ÔÃzV»5**ÔSZzgŠzu}Z¡IÅi!*y
ZEw™@*ìXZÏ§btªCÙìāZ’ZðZK̈y1%Å&¢AqÝƒäÐ

¬Zq-Šzu}ÃZ÷ág}™äÆaGŠvfgZùZEw™DƒVÐXZ+
�xg‚ãÅZ’ZðÕÿŠzu}YâgzV!*<m³Z**]gÓ~0*ðYC÷1
WÅ&¢A¡ZK̈âV~„0*ðYCìXaÅz{D].z4T~z{

i!*yÅë7VZzgZkÅy6,̂gqÝ™@*ìÔÅgqÝ™äÆaëp
ìXGZ’ZðZK̈yÌZ4%ZiÐ¦/g}ƒVÐX

èpZgZK̈ãaÆŒÅ‚|#Ì0â²VZzgŠzu}̃1Å§bZk
nÅƒCìāŒÅ**à»°nƒCìXZk§bz{YâgzVÅmzågÜ
MzZi,Âïw©8ì1zZãW7™YXZkÅZÃŠe$tìā^àz‰ÜgzÌ

Zz6,Å Vocal Passage YìZzg3ÌYìZzgZk»ŠxÌ7QQXẐiZV
Y+$w•™Y@*ì�Zk¿Å?Ï™@*ì�Zg»ÆŠzgZywzZµƒZåXZk
!*]»¦gÌõwìāi!*y%ZnÅ̂g~Õÿ‹z�Š~MˆƒVÏX
Zk~ÑÅV',k»²āÎT~šµ!gëgF,¹ÆŠzgZ#/õ EGÌMñƒVÐ

T§bZK̈ãaÅ›zú~MD÷X

ìþX
Z•ð?0+{R6,ÌŠh+~ÎaÅ&¢A»â´iâyzky~êF,+

zZu]6,Šg]g‚rìXaÆe~Ìt!*]Zâ„sìÎZ’Zð
ZK̈âVÆe~¶Xøg}Š*F,+M!*îZ].ZŠZLM\ÃŠzu}YâgzVc*
"Yy¡]ÐZµìw7™D¸X|~z{7g~§bYâgzVÅŠ*
ÐZµ7ƒñZ̧zg¹uJ-¡]Å̧ÂVÆg3z™x6,¸XpŠMÇ„Æ
ÁÜËuJ-øg}ŒÛd$F,+³m,zVª9.2.ç FFEE-V~ÂÃMD÷Z¤/p
ÈgzV~ty÷1Šh+~„ÆåZÖgÅ&¢AÜsZK̈âV~„0*ð
YCìXZk»i!*yÐŒÛRmì�ZK̈âVÃŸi™äzZàãCŠ~{¤ìX

E g»�z¤/zƒVÆ‚B©]ZzgÀòÎaÆaf)ŠZgìZÐ
‚ìXçÑCi0+ÏÔ„Zzgi!*yÆŠgxy 80 ë÷ZzgtgÆw» »gL

÷ZģìXâiZG{aÅ¡]pŠ6,*:ƒCìpgCgCZk6,tZÏsƒ@*
ìāZq-{gYŠ*ìT~ßv÷çÑ{ìTÆZL¸Z2Ô»2Zzg
0*Èc*V÷X#-Aõ FGFÆ_.»°Šk,ˆª&Ðbâ{ÆŠgxyz{%³Ñzqƒ@*
ìT~ẐâÃñ@*ìÔZk¿~¬z{Š!*îeZmìZzgQZŠOZŠOh@*°@*
ìXtêÁZŠZxìTÐaÅ&6V~ZŸ†ƒ@*ìZzg5¬ŠZ]Å

úƒCìXZkÆ›̂zú~!~MYCìXZk¿Å].1CâÎÅ
§s#-Aõ FGFäZk§bZ÷ág{Hì:

LLM̀¸iåZq-ZCZg~w»]»Ÿƒ@*ìptZq-Z(Ÿƒ@*ì
�!*g!*gZq-„§bÐ7ŠCÙZc*Y@*ÉZk~’góƒäzZápzpwÆ

÷áïƒYC÷Xóó (Organised Totalities) !*)̄6ÁÜZzgic*Š{zW±Ï
®ZaÅ›zúZq-¦S÷c*ÈŠZ],}Åßg]~7ƒCÉZq-%̈á

Åßg]~ƒCìT~Ngëgp~ÆE²ßV»öZe7- (Spiral)

*VÐIÒìZzgCÙ%³Zq-£g~F,¹»qïƒ@*ìX
»ìXZyLL%Zióó "Sensory motor Stage"

#-Aõ FGF»ŠZ%³LLif;-$óóc*
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ZzgAz¥wÆ¦gZ]ú0*D÷Zzgt»-$Æ¦gÆ_.°xÐz�Š
~7MDÉ8Š*Ð',Z{gZ„mZzg6,?ÆË~ú0*D÷X
ÓxZK̈ãD„ÆÓxŠgY]øwZ•ðêŠ„ÆÔZÏÐâpf÷XaÅ›zú
~tâŠ{6,*:¦gzZãîg6,U*"$ƒY@*ìXZ’Z~èpZgẐKfZ]Zzg
czè|~×™äÐ‡Üƒ@*ìpZq-{m£x6,îÆẐk6,t

|MDgƒCìā�¼z{ŠNg;ìz{ZkÅfZ]Ð!*CÙìZzgZ+qì
T»z�ŠZkz‰ÜÌ',ŒÛZggìÇZ#z{ÃzVÐZzÍƒÏXtZq-x7
gÄì&„»Ã6,nZz[¹YYìXz{#^�tŠúò™D÷āâŠ~Š*
»Ãðz�Š7c*tāZÐU*"$7HYY½~sV~Zq-+Bºé EF:ìw»ZÖg
™D÷X
âVÆ#{ghYäÐa»gz**tªCÙ™@*ìāz{Zk!*]Ã&ìāâV
ÆÃ:Mä»Èt7āz{¸T$ƒ̂ìXz{Zk¢Æ�gz@*ìāZk»
t¿âVÆzZ:Mä»!*)̄¶ÇX¬‚w~^t&ìā�ÚÃzVÐ
ZzÍƒYCìz{°ZßZµZCz�ŠÅŠîìXŠzu}‚wÆMyJ-z{Az

¥wÃÙ|#™äÆ‡.ÞƒY@*ìX!*ÇZÏ§b‰ÎaZzg¿ÆŠgxy
ÃðŠ-Zgñ�Š7ìÔaÅ„~i0+ÏZzg_.!*C›zúÆŠgxyÌÃðîâ

„7ìX°Z"C‚]ZzgìÑ]**‡.Þ„÷XtZK̈ãgzbÆŠz
U÷�Zq-Šzu}ÅŠ™D÷XƒY…÷ā̧]ZgZŠ~Æ%Ãð(,Z
»g**)uZ�x7Šc*YYXZK̈ã„z¿~_.!*]Zq-Z•ð¤!gCg»»x
™D÷ZzgZK̈yÅ›zú~ãCŠ~™ŠZgZŠZ™D÷pCÙ%µ~aÅ„~
›zúZzgiu¤/xV7g~§ba~gS÷XÎú1ú6,FFgzbÆ¼gÆˆ
f‚Å_.!*CÝ]»mu¤/ñVÐƒ@*ì'ä]c*ZfŠÏ»mŠh+{z
ŠZ·K‰»ñVÅ»x!c***»òÐƒ@*ìX

i!*y»¼g„~Zzg_.!*CŠzâVÒpÐ�ÛŠÆŠ"Zzggzb~÷~p~
ÅúÒÏ™@*ìXtZq-£g~–DìX#-Aõ FGFÆ–wLLi!*y6,̂gqÝƒä

Hi!*yÆ%ìw»z�Šeì?Zk»Z®gZk!*]6,ìāLLìwóóÐ
øg~H%ZŠìXìwÆLLÁÜóóYâgzV!*<mZd˜1~Ìñ�ŠƒD÷
XÆ0*k�xg‚ãÆÌ¼fgZùñ�ŠƒD÷X9)42.ç FEFEE-VÆŠgxy»°
ZdŠgZ»Zšr0*c*Y@*ìpZy~ÃðÌi!*yc*ìwÅZkRÃ7(�
ZK̈âVÃqÝìXZd»z�ŠZŠÌÆ%**eìYèZŠÌÐF,¹™Æ„Zd
¯YYìXZK̈ãi!*yÅÑz¬]aÅ"g*MzZizVÐƒCìpŠzâVÃ
e{Ù|#«™**×‰ÜƒÏXZÏ§btU*"$™äÅÃÒÌt6,FFìā
±ZK̈ãÐ¬Ìi!*y»Ãðz�ŠåX

ìwÆe~ÌtŠg„ìXËZ+qÃñäÆar~ZEw
™**�VÐ!*CÙƒf;-$Å´#ÖìpaÅ›zú~t»°Šk,ÐªCÙƒC
ì'½ãZVg{â{Å/~XZk~¬Ðð”{ÑÆ”wÆa
%1o§jÐZq-ZziZg)r~(»ZEw÷áïìXtÎdŒµ"Æ�
HŠH¿ìXZknÅu¤/ò0â²VÉÈgzV~Ì0*ðYCìX½ZÆ
”wÅu¤/ñV~Z+Zâ»ZEw�̄g~îg6,Šø7[ƒV}r~Ôß
z){Æ!*g}~»°¼–Y[ìX!*g{â{Å/J-Ẑq-Š/™**J©8ì
TÆ�z{qzVÃZZ§Zs~N™tŠ9eLìāHƒ@*ìX

t!*g!*gŠCÙZðYäzZàZ+!*Ñu¤/òìTÅ¾nz¸e$}òqÝ
™**ìXZk~Az¥wÆ!*g}~ZŠgZuāì)Z¤/~Z(™zVÂZ(
ƒÇ(XtD‡<7ìXtŠ"ÐqÝƒ@*ìXAz¥wÆ¦gÐ
MÇ{ƒä~aÃ!*g{ÐZVg{â{»²ā4ìXD»Zq-Z•ð¤!gÏg!
Z’ZðZK̈âVÃt$I~ÑÅV',k»²āÎƒÇ�Óx[ÎaZzg!*Ñ
u¤/òÅÇãCŠìXZkŠzg~²¡]Æ!*g}~ZK̈ãDZ•ð—-VÃ
gg;ì¼‚bŠZâVZzg\VÅtpZéZzgÌ)ëw@ìāAz¥w
Æz�ŠÐZïg™Æ„ÃZq-+Bºé EF:Zzg)F,¹c*CqªÅ§szZ:ßN*Šc*YñX

i0+ÏÆ¬Šz‚ßV~Zq-„~Zz[gzúƒ@*ìT~iâyzky

436 435

218

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



i!*yZK̈ãu¤/òÃZ·ZÅ¯äÆ¿ÅÑz¬]ÃªCÙ™CìXIZi,
Z’ZðZK̈yGŠzu}fgZùÐ�xg‚ã™DƒVÐÔäVZzgZ÷ágzV
z){Æfg)XŠg|].h+ZK̈yZÌJ-Z(™D÷Sîic*Š{Š!*îc*_.!*]
ÆÏ]~pZknÅLLi!*yóóÅuzŠZ×ðZÛ÷XZyÐzzßg�w
Ðic*Š{¼Òy7HYYXZæZŠ!*b6,FFaZzZgÅãCŠ6,‡ì‚Š{F,+ZK̈ã
�`~ÌTë{RÅŠh+~„Zzgµ/È~Å¢zg]ƒCìZÐZy
fgZùÐÒy7HYYXqwÐò™âèÃŠz!*g{c*Š™**ZzgwÅ7Íð

™**¡i!*yÆfg)„eìXÜsi!*yÆfg)„ëŠzuzVÆ‚B9
sV~ZK̈ãfg=�xg‚ã‡ì™Mh÷ZzgZyÃZKLLŠZ½i0+Ïóó~Ñq-™
Mh÷XZk§bëLL"i!*yYâgzVóóÐZK̈âVÃ¡™D÷�i!*y6,,
gppzZázZuYâg÷X

(Socialisation of Thought) „ÅZ·ZK
i!*yÅz‚¦ÐẐK̈ãpÄÅŠzª~Ñq-ƒY@*ìXŠzu}
YâgzV~QCzgZV$»¬ï¸̈ƒ@*ì²ZK̈ãçÑ}~pÄ»¬ï

IÆZq-EŠzgÐ¦/g**7,@*ì (Apprentice ship) êÁìXZK̈ãaÃ
TÆŠzgZyz{åîgÐ!*½VZzg!*<mzZ−+Æ@*,ƒ@*ì�ic*Š{F,i!*y
ÅæŠÐZÐi0+ÏÔçÑ}Zzg»Ñ]ÆgñiÐMÙ™ZD÷XaÆ
‚tZq-¯¯c*%:ñ�Šƒ@*ìTÅz{Ü™YìXẐiZVtzÝ5+k,ƒ™
Šzu}”VZzg!*½V»ÌZq©™@*ì!*<möÃŠÆfg)XZ·ZK»t
¿:ÂM‚yìZzg:„tpŠlŠzZµƒ@*ìÉÓx„~ZzgZÜ¹›zúÅãCŠ
ìXÓxzZ−+ª]ÐŠÙ÷āgLaÈƒñ¾§bZKŠ*~Å
YD÷ZzgŠk,Šk,J-.e$pÙÆ‚BZLM\ÐLLWóó™DgT÷X
aÅ›zú»ZkpŠ6,*:ªÐÖgZqÝ™ä»Šzu}ßÍVÐZzg
{gY|ÐÀòm‡ì™äÆ¿Ð÷ZmìX

ÅzzÐz{ZL¦/Z̧qwÃÒyÅ̂~7™YìZzgwÆ»ñVÅ
7|i!*ãîg6,™YìXóói!*yÅzzÐâèZzgwøg}a|»
gz\ŠJgfe÷XëqwÅ0*È-VÐMiZŠƒ™Zq-Åg~µ"Æ_.

7Íð™Mh÷Ôµ/¯Mh÷ZzgŠ4Z0+Zi~™Mh÷X
i!*yçÑCi0+ÏÅaZzZgìXZK̈yÅçÑCu¤/ò»¦gi!*yÆ%

**‡.Þ¦gìXtÑzqÆZK̈ãçÑzV~Z•ðZ’ZðZŠzZg~ÌGË:
Ë^~ñ�Šg„ƒÏXÎa&+Z]pŠZq-nÅLLŠZ½i!*yóóìXi!*yÆ
‚B¡ÕàÆ',@ÇZK̈ã�Yé�w»ZkyaZƒ@*ìÔZq-Z,×Zzg
gzZe$Åðeƒ$Ëì&5YYìÔ¬i!*ãîg6,ZzgẐiZV’k,~îg
6,ŠzuzVJ-àc*YYìX

tÇZK̈ã©]ÃÌe¯CìX~&ÔĝŠ~Ô\gc*³]»ZÖg
ic*Š{%1oZzg4Z0+ZiÐHYYìX¬bâ{Æˆa~tÁÜÕàÅ
ZDw~ñ�ŠƒD÷X¬Â̂1ÜFì�À˜ZÌƒD÷QŠ̂zZÖp
Ã!*ë5**FìXgCgCZÈVÃ÷ZzgÚÆ‚B5c*Y@*ìX!*sy¤/Z%Zzg
è6,̂gqÝ™ä»%³M@*ìT~x„ÅZ•ðë{3454è XGGG÷áïƒC÷X
tCÙ�ÛŠÆaZâ„i',Š„£g~–DƒCìÎZK̈âVÆa�g±Æ
¶X

¹gL”VÆ!*g}~¹YYìāZyÅZq-LLfZCóói!*yƒCì
�ÇsV~i!*y7ƒCÉ¡z{Š!*]ƒD÷�^(,zVÅi!*yÜ
™äÅÃÒ~™@*ìX!*pWZ4MzZizVÐÀgì1ZyŠzâVÃM:
~£ç7™**ecXi!*yZKâÎÅzzÐfZC7ÉçÑCìXZÐ
çÑCi0+ÏZzgZ½¦u¤/òÐZµ7HYYT~ƒÐZzwaZzZg~
!*b¬zyì�Z’ZðZŠzZgÐçÑCi0+ÏÅZ‚kìXi!*yZq-i',Š„7
gÄÃªCÙ™CìXZk¿ÆÑzqƒäÐÅgäi',Š„!gëg~ÐF,¹
ÅƒÏXZÐaÅ›zú~ÌŠ¬YYìX
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YâgzV»Å`ÎäÆe~Áz÷Zq-LL”fóó»â´ƒ@*ìXÇsV
~xf;-$gppzZßV~z].ZyÅgzÝÃā-$ìwHY@*ìXZyÓx
ßgÂV~¨gz„Æ%f‚~MäzZÑìwŠgZÝ‚w;‚wÆŠ"Zzg
¨gz„Å>ƒ@*ì@*ëZÒZz‡]z].ZyDÅZq-ßg]�ÛZë™@*ì�Z•ð
)−jÔÒZzg™~ƒðƒCìX”VÆe~LLz].ZyóóÎaÆZ’ZðZzg
**¢%µÃªCÙ™@*ìTz‰ÜZk~Š?ZzgYõ6,ÄÅ&¢A®ŠƒCìX
tZkŠg**³ìā!*Ú|Z]¬xîgÐZÐ5&¦g™D÷Yèz{pŠ
Zk%µÐ²ā¬¦/g`ƒD÷XZyÓxßgÂV~t!*]!*ÇzZãì

āZk~Ãð6,ZuZgK÷áï7ìX
i0+ÏÆZ’ZðZŠzZg~ẐKfZ]Zzg8âjw~×™äÐ‡Üƒ@*
ìX6āëŠN`÷¡gCgC„Ã̂¶)LL~óó(ZzgBw)8Š*(~
ZqÐi™**Ñzq™@*ìXz{ZâÆZEwZzgŠzu}8ZdwÆfg)ZKfZ]
ZzgâjwÆŠgxyñ�ŠÇmÃ'Ñzq™ŠêìXZ’Zð?0+{Z»ð»
ƒYCìZzgZkÅ(oøÔZziZgzVZzgŠzu~ZâÅ6,.yÁ!3ág
ìX»°²ā¦/gäÆˆ„ẐâÆ!*bg¤VÃ'Ñzq™@*ìXŠ!*]
ÐU*"$ƒZìāẐLZqw~ZK!*]’AÅÚåic*Š{!ƒ@*ìX

LL{µ„~¿óóÜËÚ»Ãðz�Š7ìXgL”VÆe~t
{mîgÐic*Š{zZãìX¬xîgÐŠwZzgŠârÃZq-Šzu}»æ£.ÞCc*Y@*
ìXtÌZq-ß#.ìX„~)bÆi~_.!*]ÌZq-™ŠZgZŠZ™D
÷X‚bŠZyZ•ðë{Zzg²-A£Óë

YE
E»g)zZÂVÆi6,�lzyzl»bCÙ{

™D÷XZkKM„�Zzg.yz){Æ)b6,”zæÐc™D÷X
Šzu~§sLL{µe>Ø6,FF¿óó»ÌÃðz�Š7XVwÆîg6,›Æa
¢zg~ìāŠzZ�ÛZŠÆŠgxyZdŠgZÅZ~xzƒñ�ŠƒXÎaZzg_.!*]
ŠzâV»ZCZC™ŠZgìXZq-Šzu}ÆaÑiòìZzgŠzâVË:ËuJ-Zq-

™D÷X (Condition) Šzu}6,Z®g™D÷ZzgZq-Šzu}ÃOW,

(Sensory ÆãCŠ~{Æ~ŠzÐ‚]‚wÅ/»²āÜsLLióó #-Aõ FGF
f;-$Æ%µÐ„c*Îa~p~Ð„g]ìXZk¿~ŠzâV motor)

ÆŠgxyñ�ŠCÙ§bÅ̂g~ßg'÷áï÷XVwÆîg6,Zk»ZÖgö~
ƒ@*ìX‚]Ð!*g{‚wÅ/ÆŠzgZy̧Z2zZáö‚tMD÷�œā
£œÃªCÙ™D÷Xt¥/-VÐÉÆ',@÷�Zq-¹ic*Š{ZÐZŠ~ö

¹YYìZzgt!*½V~Ìñ�Š (Intuition) ìXgLaÅyÃz].Zy
ÎaHìXˆ~Zq-%³Z(M@*ìT Immediate ƒ@*ì'¬ZÐ¯g~

ÐzZ−+l!MÇ{÷Z#^7ØìYV?‚Š{ßk6,FFt®[Îa»
M¸iì'^qzVÃz,„Jw™äÃ»g7ÉZyÆa[�Zîl™@*
ìXz{Zk|ÐMÇ{ìāCÙqÅÃðzzƒCìZzgz{ZÐY'eLìXz{
¡Zk|Ðt7ìāLL[óóLLZ³óóÆˆzZµƒCìXz{Y'eL
ìāYVzZµƒðìXŒVÌëŠÙ÷ā&Ð‚]‚wÅ/»‰̂
].h+\VÐic*Š{=qU*"$ƒ@*ìX

z].ZyTÆ‚BYŠzZzg÷á²~ÃgzZîîg6,�hZY@*ìŠgZÝ„Å
?0+{F,+̂ì�”VZzgpDZ±gÐ?0+{ßÍV~0*ðYCìXtZy
¯g~Zˆ‚]6,ŒƒCì�øg}jZk½™D÷ZzgXÆik,ZW,ë

gŠ¿»ZÖg™D÷ªZq-Š~ˆßg�w~Îd "Spontaneous" LLpŠgzóó
Œ%¿™D÷XxZzgLÎaÅŠØZg-VÐZÐÃðzZô7X‰

Zz‡]Z,z].Zy¹»x[U*"$ƒD÷XZ+ßg]~LLMæóóÅ„CÙ"
‚�âÎÆ!*)̄táyƒ@*ìÍc*t6,ZuZgù]LLZ0+góóÐZAòîg6,qÝ

ŠZ½Š" ƒðìXŠg|z].ZygzbÅ,x÷ZÇVÐ7M@*
ÐM@*ìT»”wË‚³§jÐ7 (Interiorisation of experience)

‰Vz){Ðƒ@*ìX É
i0+Ï»ic*Š{Š/gppzZÑ¿ZÒZz‡].e$©à¥â]ÅãCŠ6,Ì

Zq-ë{ßg�wÆ!*g}~ÇÇZ0+Zi{Î©8ìXZÏ§bZq-Dg~
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ìXŠzu~ exteriorised reflection )œ(ìXÎaÅŠzuzVJ-Ãi!*y
§sÎa&+Z]pŠŠZ½çÑCé�wìX‚]‚wÅ/~^y'
Ñzq™Šêì�©]ÆZq-Âx6,ŒìT~Z`;ñÃ~
!*bgZÆÅRöñ�ŠƒCìX

äZk%µ»ñZi:-**ã�ÆZ’Zð%µÐHìZ#MÇã #-Aõ FGF
âŠ{6,2VäŠ-âÑÃí!*Š¹@*āŠ*Ã=ÅãCŠ6,ŒYn: (Ionian)

LLtZq-ªZyÁY,̂{ìā¬)Z‰™äzZßVÅÂ±Å5Õÿ(%ŠZg
ƒäzZßV~¼Z,Ì÷�ZyzŸ0VÐ¹x¹gnp÷�-**EV
äŠ-âÑðZ0+ZiÅizZw5+k,~ÆÇ~Š,‰Xóó

ŒVë¹zZãîg6,ŠÙ÷ā¾§bCÙaÅZ’Zð›zúÆŠzgZy
‚tMäzZà„Åßg'ÀòZK̈ã„ÆZg»ÐË:ËuJ-xË÷X
ÑzqÆ%Zi~Z’ZðbCÙ6,4Ðx¹0*ðYCìZ#^t&ìā
Îg`Zka-ìYètaZƒZåXẐiZVì̂w™@*ìā!*ŠwŠðNc*ƒZ
Ð‘W÷ßèÆ¶ƒD÷z){z){XZkÐ…ZkŠzgÅc*ŠMCì
Z#âŠ}ÅâÎÃƒZÔ0*ãz){Åßg]~zZã™äÅÃlÅYC‰X

ZkÅi',Š„ZÌZkzzÐìāZk~»Ñ]ÅzŸs#è<ØZzgYŠzÆ
OñâŠ{6,*:Zzg‚³îg6,™äÅA:ÃÒÅ¶̂X‚]‚!îâyz
kyZzggëg‰¦gZ]Ã'Ñzq™Šêì@*ëZkÆaz‰ÜŠg»gƒ@*ìX
»-$ÆZkÃtÆ',@āiâyzky»¦g<ìÔẐ,êŠ¦gZ]ÃZk
z‰ÜJ-7™0*@*Z#J-Zy»Š!*Cîg6,bCÙ{:HYñX®Z&+Z]pŠZK̈ã
„Å›zúÆúZïÆ_·Ðìw6,4ßU*"$ƒYCìX

çÑC©]~7gÄZzg�ÛzrÆ!*)̄Ẑk¢zg]Æ!*g}~
(Inter - Personal sentiment) ic*Š{MÇ{ƒ@*Y@*ì&#-Aõ FGFäLLÎZ

ÅgB|ö
IE

_."óó
»**xŠc*ì'ªZ�ÛZŠÆŠgxy_.!*C©]XŒVëŠÙ÷ā&+Z]pŠ
�YmÌŠ«ZzgæÆ„ŠÁÜ6,ŒìX^¬t!*]ZLzZ−+Zzg
{0+ZyÐmÆjZáÐFìZzgˆ~zWF,çÑC¤/zƒVÐŒÛR

©]aZ™@*ìXĝŠ~Zzg&ÆZˆ‚]Å›zú»mçÑCu¤/ñVZzg
ZÜª]Æ¼gÐƒ@*ì'ZYZzg',ZÔ9ZzgßX»|xLL~I™@*ƒVóóc*
LL~**I™@*ƒVóóÐ(,|™ƒ@*ìXt£gñç¦c*fZC7ÉçÑ}Ð
âpfƒD÷X

t¢o©]ZK̈ã�`ÆZg»»Zq-Zëbz÷�Ñzq„ÐZæZŠ!*b
6,FF�Y§iaZzZgZzg!*bZ®gÅãCŠ6,‡ìåXZkÆ%ZK̈+MYâgzVÅ
Š*ÐLZµ7ƒ$Ë¶XZÜª]zgzZc*]i!*yÆfg)-YC÷ZzgZq-
±ÐŠzu~±J-vƒC÷XZkÆ£«~§»CzgZV$U*â~w
ÅqïÃMCìZ¤/ptz{{xâwìTÐZK̈+MÅyƒCìX

½ã‚]‚wÅ/~Z#aÅ!*‡°{½»M¸iƒ@*ìÂZk~�Y
é�wZzg!*b¬zy»Zˆkic*Š{”]Ð�Ûzr0*ä4ìXtq̧Z°zZá

Æö~Ì»°ë{̧Z2Å™ (Marbles) ŠV~Š3ðŠîì'¡V
1úZzgZ7t™äÅ¢zg]Šg»gƒCìXZÜ¹Ÿ�VZzgçÑC¸Z2Å
§btÌZÏßg]~»gMæU*"$ƒMh÷Z#ÓxßvZ7t™,X̧Z2
Æ!*g}~tDāz{H÷Zzg¾§jÐÑÍƒD÷i!*yÅ¤/Z%Zzgè~
‚|#Üë{qzV6,̂gqÝƒä6,«ìX

#-Aõ FGFäZq-Zë`tZVc*ìāLLÓxZK̈ãgztàz‰ÜçÑCÌìZzg
ZÐZŠ~ÌXóóŒVë¡+ÆZ�ŠÅZq-.e$ZëVwŠÙ÷X„Ã�Zzg�ÛŠ
ÃçÑ}Ææ£.Þìw™**!*ÇßìXt**‡.ÞeÏ÷XñçqZzg
cznÔ�ÛŠZzg¤/Šz7)çÑ{(~�mìZk~ŠgœuZK̈ãiu¤/ò
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eZgzyÅD+g+B3ï GEGGÅa,zÍg+çÑ}Æ‘:̀;ñÃ~¹÷~
‰XZkLLZg»óó~ÐÓx*VÔZe7-p=VZzgZz!pZ]Ã»™Šc*ŠH
ìXt].1]ŠÔÃ̀M`J-‚b6,qz~ìXÍ®Hì:f!Îa~
ñ�Š÷Zƒ…¬„ÐZk§sgZá™@*ìāëöZzg’góp~Ã
ˆl™,Xóó

@*ëZy`;ñÃÅzzÐ¤/â¤/xcäÀ1ìXñ�Š{g»ic*C
gkge¹uJ-**åìXtE²ßV6,”gs**]ÃªCÙ™@*ì1Zy~Ì

¹ÐÑw÷XeZgzyÃ¢åātÑwgkgeÅ@{š/-VÅzzÐ÷X
Zq-!*gt@{•}Šgc*Äƒ‰ÂtªCÙƒYñÇā¡~Š*»Zg»Zq-’góZzg
ûZg¿ìXHZ(ƒÇ?D+g+B3ï GEGGÆ£«~**}ZNgóZzgZ]43©è

HGEEZÍ®
**òâCÙ+g»ic*]äZg»»Zq-Ãt7Hì&ËÂZiy»**xŠc*ŠHìZy
ÅgZñtìāg»ic*CgkgeZkŠg**å7ìAìwHY@*åXeìt

@{¥/c*V|Å?Ï™CƒVªtāZg»*VÆfg)MÐ(,kƒX
ÆŠgxy~LZzg’góF,¹ÆaŠzgZ#/õ EGñ�ŠƒVX

Í®Hì:LL§]Å@*gõF,¹»Zq-"gêö7ìÉtZq-Z(
gkgeìT~x**aŠHVZzgẐiZVàqÆZ,¿ZŠzZgMD÷�‰
Zz‡]ZgMCÒpÐZe7-zZµƒD÷XóóZq-D+g÷p~ÅOñLL].h+

�‚w¬ 570 MZÄCÒ5é E
GCYâgzV»š£¼̈gg»ic*CgkgeÆ_.½ã
ƒ@*ì'Zzgt¼gZq-Š}ÆÐƒ@*ì:āgCgC(,"zZáuÅ§bXt

½ãÓx].h+YâgzVÆ(,}(,} (Cambrian explosion) ‰~Š}ā
¤/zƒV»`M¸iå)˜VJ-',Z{gZ„ÞŠÂV»mì('Zzgtƒ¼

C67 ZgMCjZáÐ¡P�‚wÆ©àÐ²á~ƒZXóó
Í®äZkZ%Å§sÌZ÷ág{HìāZgMCz‰ÜÅuu,§]ÆZg»
~MäzZáZëñhzVÐëiây÷XZg»»t¦gâgËÃ̀Ð¹ŒÛd$
ìXZg»ZŠÌÐZdÅ§sÃðûZgZzgD+g÷w•7ìXZg»Zyp=VÆ

âgšxZzgeZgz4,x -14

Marxism and Darwinism

(Darwin's Gradualism) eZgzyÅD+g+B3ï GEGG

LLLLt¹Y@*ìā].1]»Ã̀Zg»ðÃ̀Æ̃zìXZk~
¼µ7āŠzâV§i;ñ»g~¼ï]6,ëM°0*ðYCì@*ëŠzâVÆ
ŠgxyZq-÷ZZzgZë�ÛtìTÆ!*g}~tZ‹ZsÑixìāz{Zg»Å

x]Æh~7ìX].h+Zg»IZKx]~ŠZ#Ö6,4Å»°Möl
™Šï÷Xz{Zk!*]ÃU*"$™**eT÷ā¡]c*@*gõ~*VÅÃð
Rö7XŠzu~§s].1]¹Zh§bÐY„ìā¡]ÔZK̈ã„Zzg
@*gõ~8k54è EG

G**¦/k,÷pz{Zk**‡.ÞF,Šh+|ÐÜsÃ7™Cāp~
ÆÓxF,%Zi~Zq-„Ú¿»g�Ûâƒ@*ìXz{pŠ6,¡ZyÑZ_ÆeÃ
zZã™äÆ�™CìXÆ�gCgCz̧q5+k,ƒäzZàp~**¦/k,îg6,

C)&Í-Cé FGEâs( 66 Zq-–DÅ‚áYCìXóó
eZgzyÆ4,Šq-Zg»!*‡°{%Zi6,ŒZq-’gó¿åXtZq-x

ÆZkká6,‡ìå:LL¡]8k54è EG
G7 Linnaeus ÑbgëgÐMÐ(,kìXz{

ÎCXóóZk¦gÅ¡‚³Š*~Zzg»V6,ÌQì{mîgÐeZgzyÆ
Æ;V�āZgM]Æˆ~%³zZge$»+ (Charles Lyell) egÖÑb ÷á¤/Š

åXeZgzy%³zZge$»ZkuJ-‡båāZkäZLÓxF,ÃbÅyZÏ6,Å
¶XeZgzyHå:LLZgMCgkge"u**³ìZzgZk|Ðt!*]¹u
J-zZãƒYCìā…Z+ÑZpÐ¦ZlxYV7I�§]ÅÓxñ�ŠZzg
**aZlxÃZ•ðgLgLŠgY]Æfg)!*ë�hŠ,XZgMCgkgeÅ
âÎÆ!*g}~ZkÃ̀ÅF,Šh+÷~Óx¹g~ÃgŠ™äÆáZŠsìXóó
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zZãHìZq-±Šzu~±ÐâpfƒCìXo{§]ÐtU*"$ƒ@*ìā
Zq-Ðic*Š{nÅYV»].ZdZq-„ƒYìXZK̈yZzg9.2.ç FFEE~Zh÷1
Zy»].ZdZq-„å�ā**aƒ[ìXŠzLYVÆŠgxyZq-ÐŠzu~±

~p~¹!gëg~ÐƒCìXtpZq-c*ŠzYV~7ÉÂîg6,FÑÄ
‚ßV~gzúƒ@*ìX6āÍ®û{™@*ìXLL÷áh+…tæ]ZKi0+7VÆ
jZáÐ¹ic*Š{@ƒ1ZgMCz‰ÜÆjZáÐt¡Zq-œì'Z¤/h
ÑÅV‚w~ªCÙƒC÷ZzgQ%Ë(,~p~ÆF�‚wJ-‡ìgS÷Â
ZyÆ¼g»²āZyÆÀŠzgZ#/õ EGÆZq-‚»Ì©àzìXóó

Zkp~Åã'Z5ðeÏì˜VM!*Š~»Zq-gN*‚zM!*Š~Æ
¹Y@*ì!gëgZg» Allopatric (,}{Ð].ZƒY@*ìXZknÅeÏ&

ÅRöaZ™CìXŠ*±Ð].ZƒD„!*bZ‚ÛZö±»ƒYCìXCÙ
nÅQCp´VZµZµ�Ûzr0*C÷@*ëgKM!*Š~~QCpZ](,~
M!*Š~Æ£«~ic*Š{!gëg~ÐË÷Xps”{ñŠqÑ]ZzgZgMC
úZïÆ!*)̄ƒäzZá¡~OîÆfg)Z(ƒYìXŠzâV¤/z{Zq-
Šzu}ÐŠzgƒDƒD!*syZq-Z,£x6,Yí÷˜VŠz5nÅZâZq
z�Š~MYC÷XlZg~p´V£g~pZ]ÆÀ»!*)̄0YC÷XZ¤/

w~LZy»5\ƒÌYñÂz{QCZ±gÐZq-Šzu}ÐZkŠg
Zƒ_÷ā»x!ÐZ‚ÛZö±™äÐ‡Ü÷YèZyÅZzÑŠc*ÂFgƒ
Ïc*¸]Â6Ð¬g~XMy»gZq-ÜhX»§i§]ÌZq-‚ƒ!*b
)“»gsyZ(g™$Ë÷�×Á»x[±Å**aÏ»!*)̄áCìX

6āZxäû{Hå:LLD+g÷�ÛtÆfg)ZÐZŠ~Zzg#Zg»»**xC
¿[].1]»Z•ðª]Z0ZJyìXóóz{MÐqì:LLTŠg‚Ûc*ßY
F,¹™CìZÏŠgZkÆatÎ@*gzZµƒäzZàgKgKp´Vic*Š{
ZÌZ(g™CYC÷ZzgZÏ!*)̄ZyÅÙ|#~MäzZáŠZ½�Ût6,
¨gzpnÅZÌÌ(,|YCìZzggŠÙ|#»6,Z**Šh+~Ã̀**»g{ƒY@*ì

Zg‚iÆfg)gzúƒ@*ì�Zz!*]zpZ]Æfg)Zq-£g~p~Ñä»
äZg»ÆD+g÷¦g !*)̄k�÷X½ãZq-œ~¬Zq-âg±miïH&Í-Cé FGEâs

ÆÜsc™Dƒñ–å:
LL̀ðìw6,„�äZg»ÆZ,$+ˆ¦gÆÜsêÁZ0+Zi
~Œz]ÅX¬ä”]ÐZk»èZtZhZc*Zzg**‡.ÞF,Šh+îg6,U*"$Hā
¡]ZzgZK̈ãçÑ{ŠzâVÆZ0+gÏZg»»ZÚ„Ñiò%³÷AāgCgC
zZµƒäzZàlZg~p´VXz{HìLLz�Š~p=VÅ¡t|7ā
Zq-lZgŠzu~lZg~psƒYCìÉtÌā£gŠzu}£g~psƒ

XMyZ™̄~MäzZàCÙp~D+g+B3ï GEGG~Zq-g9ÃªCÙ Vice Versa Y@*ìZzg
™CìZzgZk1ÃZq-5ò«™Cì�*¸Æ£«~£g~ÒpÐ

C68 Zƒ@*ìXóó
LLZg»óóZzgLLZz[óóZq-„¿ÆŠzU÷XÍ®ZzgZNgóäD+g÷F,¹
ÆZßwÃgŠ™ÆZg»ÅZq-�ŠwzŸs#ˆlÅìZzg].1CâŠe$ÐOW,
ƒñ÷XËÂZiy6,Í®»£!@*gõÆâŠ~¦gÐ˜tg‚rìX¡~
ZN[»ÃtZkZ%Å»°÷{zŸs#™@*ìāZYVÅu¤/ñV~4~

¾§bMCì1z{5YVÅúÆ!*g}~)−jzŸs#7™@*
ìXg»ic*CgkgeÐØ¸ìābx**aŠHVzZµƒNX~Ð¬

�‚w 500 �‚w¬(Šzu~ZkÆ{86,) 600 ‰~ÇÆM¸i~)
�‚w¬(a¶6,} 345 ÇÆ{86,) (Devonian) ¬(Š~e-î2

�‚w¬(Zzg 180) (Triassic) �‚w¬(0*v,R,Zl 225) (Permian)
�‚w¬(Æ{86,zZµƒðXZk1ÅzŸs#Æ 63 ”™

"54h4ø
FHGGÇ)
a£g~ÒpÐ6§i„Å¢zg]ìX

Zq-5±ÆZg»Å¶KãZkÅQCF,I»Z(Zg»ìTÆ!*)̄5
±ÆZg»y!*ëZ‚ÛZö±™Mh÷pŠzu~±ÆZg»yÆ‚B7X5
YV»¼gŠ*YVÐYUzZà÷ápVÐƒ@*ìXª6āeZgzyä
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ec�…g»ic*Cgkge~ÃM@*ìXtD+g+B3ï GEGGì&…Dîg6,gŠ™Šb
C70 ec:āeZgz4,xÃXóó

(No Progress?) ÃðF,¹7?
ÆŠÑb»gcãCŠ~îg6,šµŠg„ìX�qic*Š{)b7™C Í®

ìz{Zk»t¦gìāZg»¡~îg6,F,¹IZ:g56,7̂™@*:
Í®HìLLgziZ‚ÛzVàqZzgMZ²ZŠpZ]„CÙZq-Z,!*³xZzg"g3

āk»@7™D÷�ZdqzVÅ§sgzZVŠzZVì1g»ic*CgkgeZ+
ËÂ±Ã¾e$7ŠêX**xC‚|#ÅZdF,›zú~ÃðÚF,¹7
ƒðX§]Å@*gõÆ¬ŠzäðÐá™b~Ð0*õ”V6,”²á~

 6,z™-F ñ�Š¸Zzg…LLZŠÌóóÐLLZdóó Monerans ™{Zgn6,Üs
Å§sÚF,¹»ÃðuZr7MXZÏ§b‰~Ç~z̧q (Prokaryotes)

5+k,~ƒäzZái',Š„�ÛzrÆˆÐãCŠ~em,ZÅV~ÃðZŸ†7ƒZ
)Z¤/pëŠ?Š}Mh÷āPem,ZÅVÆZ0+gözŠâÎÅ4~ƒðì'

C71(Vascular plants) }gl,|ÅA~zZáYâgZzg²z¹7Š}
~c™DƒñÍ®qìāM`À Wonderful Life SîZKÂ[

ÅÚ‰~Š}ÆǢgUˆYâgzVÅãCŠ~Kã‚½VÅ®ZŠ}ic*Š{
¶Xz{Hìāàq~ZŸ†7ƒZXZg»~Dæ]Ægs**]70*ñYD
Zzgf;-$Åqï§]»Zg»qŠU*CìX

øg}ìw~Zk!*g}~Zk,u°3,ÅÍ®6,ÅˆWŠg„ì:
LLÜs7̧āZq-ºm±ÆZg»ZzgZg»ÆDæ]Ægs**]Æ
ú»g�Ûâßg]ZjZw~¹�Ûtì}ic*Š{_“5+k,~c*f;-$ÉÍ®ä

ZLŠÑbÅãCŠX›ë6,g¿ìz{Zq-Z,„gsyÅVwìXz‰ÜÆ‚B
‚BZg»»gsytg;ìāZkäF,¹ÅºmßgÂV6,ic*Š{Ðic*Š{ÂzŠ~
ìXŠkZg[‚wc*ZkÐÌ¬½ãÓx6ðÁÜñ�Š¸X§]Æa

TÅgzÐZq-**xC�Ã¡pŠÐ̃zìwHY@*ìªZq-**‡.Þp
qXóóZxt³Z~.™@*ì:LLA$Z¤/âjwÐ_“aZ™äzZáZÐZŠ~
Y0+Zg$YD÷ZzgÚ_“5+k,~Æfg)Zq-5±Æîg6,Zg»0*D
÷Ô²Šzu}ic*Š{LZÐZŠ~Y0+Zgñ]»Dgƒ™!*sy**aƒYD÷ZzgZy

ÐMalthusianism Æ‚B‚BŠgxä%ZiÆY0+ZgÌÂt)±(%Ë
MÐ(,|$ËìZzg(,fìZzgZ¤/MyZ™̄z̧q5+k,Ìƒ@*ìÂZk¿6,ZW,Z0+Zi

C69 7ƒ@*z{ic*Š{Ðic*Š{ZkÅgëg~ZŸ†„™YìXóó
Í®»tIŠg„ìāËÂZiy»ÃteZgz4,xÆãCŠ~ZßßVª¡~

ZN[ÐƒŠx7ÉZkÆ',@eZgz4,xÃ’Zg@*Zzģ]¿ìXgleeZ+
äZKÂ[LLZ0+J{~‚ióó~Í®ZzgZNgóÆ¡]~].1CpÆ
Z‹ZsÃ]™7™äÅÃÒÅìXZÐLLÇóóeZgzãD+g+B3ï GEGGZzgËÂZiy

~Ãð{m�ÛtÃ7M@*Xz{qì:LLËÂZiy»ÃtD+g+B3ï GEGG»Ãtì
Z¤/ptD+g÷Zg»Å×gL²ßV~)©àu¤/òÆŠgxy~§ŠÆ

E²ßV6,izgŠêìXÍ®pŠZLizgÒyÆ;ðVeZ{ƒŠHì'óóeZ+My
~HìLL|~ƒÆƒD+g+B3ï GEGGÆ‡b÷Xóó

ÃeZgzyÅßúÒÏ™ä (punctuationists) eZ+äËÂZiyIzV
ZzgZk6,ú™äÅzzÐW»¶K:¯c*ìXz{HìāeZgzyÅD+g+B3ï GEGGÃZk
Æ(tzòt~ŠÚÅ¢zg]ì'ðI~6,çÆîg6,XËÂZiy
ID+g+B3ï GEGGÆZã„‡b÷TŠgeZgzyc*Zk»Ãðí�ÛtÜstìāz{
§ŠÆE²ßVÆŠgxyD+g÷Zg»Å)©àu¤/òÆz²V»ZŸ†™Šï
÷1tÜs:�Ût7ìÉ‚g}çAÅgzbìXeZgz4,xÅ$zg~6,W
™**ZkÑU*ã}.#ÖÃvyà**7ÉZÐÇp~Å™1úÐëM}™**
ìXÜsZÏßg]~eZgzyÅ@*g]}.#ÖÃ¡~Zg»ÅzŸs#Æîg6,å
HYYìX6āÍ®Oîg6,Hì:LLZg»Å].h+¹g~ÃD+g÷p~Å
q~#7ìXŠg|eZgzyÆ7™Š{úZïÅ»g�ÛâðÐz„¼qÝƒ**
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âwzŠzª6,ï™BXZÌe:ÅŠ;ðJ-‚bÐmgppzZádi
|Z]LLZg»ðo**óóó÷áù™gì¸X~CÃñVÃaK6,Š3c*Y@*åZzg
g8-ŠZgZzgŠzu~LLZâZqóóÃZµZzg¬÷ápV6,ÍgwVZzg9.2.ç FFEE-VÐfgZZz6,
Š3c*Y@*åX

Yð "Noxious" Z#ZkÐtÎZwHŠHāz{Zg»Y~F,¹Æ¦gÃÃ‡
ìw™@*ìÂÍ®äZKÌð-V7Å:

LLF,¹<c*xîg6,Ã‡7ìXtf!pDgzZc*]ÆjZáÐÃ‡
ìXZkÅa,,ƒ,œ~J-YC÷XZÞ,œ~~F,¹Zq-%œ/~�Y
Ÿ‚ZÜtÆîg6,QZz[ZzgzÍg+ÂWI~Æ‚B‚B²z`ÃâX
qDŠ;ÇV~pŠÃ̄Yc*âj1Cn„»Dg™äÆpsäzÍg+ZzgZi+zge+

ÃŠ®ÑŠc*ì@*ëáµ‚³Šgc*©Zzg (Optimism) gYáI~ ÇÅZ$+~
çÙ�ÛzrZkÎaÆaZgï�ÛZë™gì÷TÅgzÐF,¹Ã@*gõ»ZY

~F,¹»Ãt (Interpretation) Zzg¡~bzìwHY@*ìX@*g]F,KMÅÂä
qz~g;ìZzgYèZg»YƒÐx@*gõìZkaF,¹»¦ḡgUZkÅ§s

C73 vƒŠHXM\ZkÐªCÙƒäzZá¼}òÐl!MÇ{÷Xóó
Z+Yh:Zzgg‡IZ:Ý«ÆÜsÍ®ÆgŠ¿ÐĝŠ~ÅY$Ë
ìXtÌŠg„ìāLLF,¹óóÜZ˜q]Z#Zg»6,ÑÍÅYC÷Â{µ
‚³Ã̀Ð÷áh+tMàs7ƒ'XZk~åtç{ñ�ŠgLìāZÐ

§i„ìwHYYìªt¦gā¡]Zq-¬Ðð (Teleological) Ñ~
”{µ"Æ�¿™g„ì&Ëð»gä¯c*å@*ëøD©wgŠ¿
¹”h+ƒŠHìXZ¤/F,¹»Â**oƒìÂZkÅOñëÏÃZEwHY
YìXHZkÐZïgeìāi0+{ā-V~¬zZu7Í/õ E

G6,ŒYâgzVÐ
á™M`J-ÇF,¹zZµƒðì?

tt™äÆaāZg»Æ¦/‚̧hñ&Zg[‚w¡p~Ð„g]
7ÉZk²ā~ÇF,¹ƒðìª‚Š{ZDwÐic*Š{ë{i0+{ÂñVÅ

æ]z){'ƒÆƒZk™{Zgn6,egZg[ RNA, DNA Ñiò%·]'
‚w¬ñ�Š¸X§]Å(,~(,~à'YâgÔ7Š}Ô»ðZzgÙc*'Šz
Zg[‚wÐñ�Š÷ZzgZk²á~5Zlx‚t7MNX6āÍ®ä

)¬ŠgzÈ~(½ãeg Major Orders Š3c*ìãCŠ~‚854è
EG

GbÎ�‚wÐZzg
Î�‚wÐñ�Š÷X

LL�V�VZg»Ågëg~ZŸ†ƒ@*ŠHz{ic*Š{Ðic*Š{ºmƒ@*`ŠHZzg
Zq-zZu±øg~ZK±ÆçÑCZz[Æ!*)̄t™{ZgnpsƒŠHXtÐ
ZÏn»Dæ]6,”gsyì&Í®ÃtZg»Æe~ZKx}.â]Æ
!*z�ŠÃc*CãCŠ6,ÃZ0+Zi™ä6,eN*ƒZì@*ëtZÏ§bñ�ŠìT§b

C72 f;-$Å§sgsyñ�ŠìXóó
Zg»ÆË~ëÏ~ZŸ†ƒZìÔZŠÌYâgzVÐZdÅ§s�!*Ñy

ZK̈âVÆ¼g»!*)̄¯XÆgZã(,}¸āZ•ðë{»xÌuZ�xŠ}
Mh¸Xt|Zg»ÆF,¹IZ:™ŠZg»o]ìXZk»tÈ7āZg»Zq-
¦ñ4Z|âÅ̂~zZµƒ@*ì6āÍ®Oîg6,Š?ŠêìÔZg»ÅÀò
F,¹~zMMD÷ÔZg»ñwkƒ@*ìXZ¤/p¡~ZN[âj1CpÆ
�Z[~zZµƒ@*ì)eìZkÅâÎ£ò„YV:ƒ(ZkÆ!*z�Št§]
Å343ð XGGVÃic*Š{ë{¯ä»!*)̄¯ìX‰ZâZqäZLâjwÐ_“aZ

ic*Š{F,¹c*C ™àìZzgZÏ^~ÑÅV‚ßVÐñ�Š÷XŠzu~ZâZq
ZDwÆ£«~**»xƒ™**aƒ̂÷XtÔ‚hñ&Zg[‚w~ƒä
zZá§]ÆZg»ÅÞŠ]ìX

Í®ÅZk6,izgF,Šh+Æú�z{Zg»~F,¹Æ¦gÆe~™@*ì
‚bÐic*Š{�YZzg(Ïz�;]»g�Ûâ÷Xz{Y}ìāZg»ðF,¹ZzgLLZdF,
YVóóÆ¦gÃâè~ßZ0+Zi~ZEw™Æ±6,4Zzg‚%ZÛAÆa
�Zi�ÛZëK‰÷'CÃñVÅŸ',F,~Æ�t�ÛnHY@*åā-g8
Z̧ZxÃthqÝìāz{Z¨ZzgZ�ÛiÅLL‡âyÐ¬g~²YVóóÅi}Zzg
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™Šc*XZkÐI‚bŠZâV6,t§i„qz~åāZâZq**‡.Þp÷Î}.Z
äºmZdwÅZ�xŠ„ÆaðHåXZy~Ð¼Zg»Æ¦gÃtÌ
™D1̧Zq-gzqã^~TÆZ0+gZq-ZdF,+�ÅêÁŠ4Z0+Zi~
ÅRöñ�ŠgS¶XeZgzyZkìw6,*:§i„ÐêÁZ0+Zi~smÅ
úÒÏ™@*ìXZg»ä«!*gSàîg6,Â71ãCŠ~îg6,¡~ZN[Æ¿
Æfg)tzŸs#7ÅāZg1V‚wÆ²á~Zq-7Í/õ E

G6,Œ‚Š{F,+
āØÐ§]ÅZdZzgë{F,+ZDwøwZK̈yJ-p~¾§bzZµ
ƒðXeZgzyÅZz!}.#ÖZk}4,xÅŠgc*Ä¶�Zkp~»ñZ#åZzgZk
§bZg»ÃZq-̂k‚³ãCŠ�ÛZë™Š~ˆX

ŒV…âg¾ZzgZxÆZk™ŠZgÐ¼¼x¹Š3ðŠîì�ZrV
ä�Y‚&4ið JEVÆˆ~ZŠZHåXZyÐ¹¬ŠzuzVä4C“Æ
z�Š»ZŠgZu™1vpZk1Å‚³Â±Zkz‰ÜJ-e:ƒmZ#J-

»‹t77HZzg@*g] (Labour Theory of Value) âg¾äŠ§œÆÃb
âŠe$Ã�Ûzr7Šc*Xâg¾ZzgZxäeZgzyÆÃØÅ×e$Å�ZyÆ

Y~âg¾ä 1861 †g~ 16 ¡]6,ÑÍƒäzZá¦gZ]Å¤&™@*åX
Ã–:LLeZgzyÅÂ[¹ZëìZzg÷}a@*gõ~4C Lassalle Ñg

].z4Æe~Zq-¡~‚³ãCŠ�ÛZë™CìX"—Zke~
Zôm,zVÆ**¢§iF,zóÃ',ŠZ“™**7,@*ìXÓxF,{ñVÆ!*z�ŠÜs

6,»g~¢[ÐìÉZk Teleology Ñe$ 7̧ā«Ši¡~‚&4ið JEV~
îg6,zZã™ŠØ‰÷Xóó Æ[çãŠ!*C

Y~©¬x6,MðZzgZÏ‚w 1859 "Origin of Species" eZgzyÅÂ[
÷áùHT~@*gõ "Preface to the Critique of Political Economy" âg¾ä

ÆâŠ~¦g»åîg6,Zq©HŠHåXeZgzyä¡~ZN[ÆÃt6,»xä
‚w¬„å™1å1ZLâŠ~Ã̀ÆÜsgŠ¿ÆpsÐZÐ÷áù
™ZäÐ¤/m,HA$ÌZkäZK̈yÆ¼gÆ!*g}~ÜsZ4/V~

§s7gÄƒðì…ZK̈yÆ!*g}~6,Zä”†̀ÃÅ§sßU
ÅÃðq~#7TÅgzÐZK̈yZg»»²̀z`ŒÛZg0*c*åXg»ic*CgkgeZk

�‚wIg…zZáYâgzVÐZg» (230) Z%»ÍZ{ìXVwÆîg6,ŠzÎM
0*äzZá̃1ÆgÆZz‰w~ƒäzZÑegZâðZŸ†XZÏ§bZK̈âVÆ
¼gÆz‰ÜÌgÆw~£g~–DÆ‚BZŸ†ƒZZzgtÌ&+Z]pŠZq-

Homo ûZglZg~¿Æfg)7ƒZÉ*VÅZq-iî6,ŒåT~
Zë÷qV Homo Sapiens Zzg Neanderthalis ,Homo Erectus,Homo Habilis

Åwgnp÷X

(Marxism and Darwinism) âgšxZzgeZgz4,x
LLTnÅZŠZgÅ0*‡Zg~âg¾Ãt™@*ìz{ZyÐ½ã!*ÇZ«÷
�øg}ñ�Š{‚³§i„Ð‚tMC÷Xóó

(Roger Sperry Y~zD»â.ÞZÅx0*äzZÑgz̀Rn~ 1981)
LLGZ#�,œ~ÆŠ-@*îVÔF,¹»Ñ]ÆâŠ{6,*:Ã̀Zzg

Z_OgÆçÆÜsMzZiZV@*ìÂÂ[ðåÅ§bCðÅ†@ì
eìÃð§»CÑz¬]ÅZg»ðÂ±Ãâ}ìc*7Xóó

(Blackmore and page, Evolution: The Great Debate)

].1CâŠe$»§i»gZ(g™Dƒñâg¾ZzgZxz{̧Z2Šgc*Ä
™ä~»x[ƒñ�ÀòÒpÐ@*gõ6,ZzgçÑ}Å›zú6,ÑÍƒD
÷XÑÅg~îg6,Z(„§i»gZEw™DƒñeZgzy7ŠzVZzgYâgzVÆ
Zg»Æ̧Z26,Ð6,Š{ZVä~»x[ƒŠHXâCÙg»ic*]Í®HìXLLeZgzy
ä¡]ÅÂ±Æax'×ZYÐâŠ{6,*:�ÃÑÍHXâŠ{Óxñ�ŠZ]Å

Æ (Neural complexity) ãCŠìXf‚ÔgzbÔ}.ZZ,ZÖp÷�ŸCëÏ
÷á0+Zg}ò»ZÖg™D÷Xóó

eZgzyÆÃtZg»ä¡]ÅŠ*Æ!*g}~øg}Ã̀~Zz[B
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Z:tçÑ}6,™äÐt!*]‚tMCìā¡]ZkZ%ÃD¯ñÏā
)“ÆqÑ]~£«Å4+&¢AgppzZáÃ»x!qÝƒZzgt¿
Ú4+aZ™ä»!*)̄ƒÇXZkÐt³À_åā�YúZïÅZ˜bÅ
ÓxÃl**‡.Þ´`%n»´`™äÅÃÒÆáZŠs‰Yèz{¡]Å
ŠZ**ð~Š4Z0+Zi~™C‰Zkaz{¡yZ!»ñZ#„0$Ë¶X6ā

Hì: (Dobzhansky) ez),34hÀö XE

LLYè¡]ÆŠZ-$ZzglpyÐuc÷ÔZkatZq-¹(,~t
ƒÏāëZL_.!*]Ã¡]ÆZgZŠzV~Š4Z0+Zi~ÅZYi]Šïƒñ
¾'VÔ$zgzVZzgÀòîgÐ**ZIßÍVÅZkŠgZæZŠ™,āz{ÌZ÷zVÔ
¤!gZzgZIßÍVÅ§bMgZxŠ{i0+Ï¦/Zgä'XMy»g¡]ÅxZãÆ�
xF,+¯ZZ+qÝƒVÐXCÙ',^êä¹åXLLëÓx¡]~Zq-Z,

C74 JÄz‚»ÓfŠÙ÷�¹ic*Š{g£wƒäÅ{§ðhZ‚ªÝìXóó
(Darwin and Malthus) eZgzyZzgâ

Ê-Ÿø
G

LLM!*Š~~ZŸ±Å'×ZØ:ÅYñÂz{æ¢a~ÅÑbÐ
(,fìXgzi~gzK~ZŸ†¡ˆ!ÑbÐƒ@*ìXóó

(Thomas Robert Malthus, The Principle of Population.)

ƒYìWŠx\.-ôGÅMiZŠ̂g]Åçâ]äeZgzyÃ¡~ZN[Æe
~ù]«Åƒ16āZxû{™@*ì:LLeZgzy7Y}åāZkäµâq

’k,HìSîZLëzlV6,Z#ZkätU*"$Hā Satire ZK̈y6,Hš/zZ9
&çâ]ŠZyZdF,+@*g]»x! Struggle for existence MiZŠZ:£¨ª

CeZgzyÃ 75 ÅÀòªìXóó (Animal Kigndom) B÷YâgzVÅŠ*
Y~– 1798 Ð„~’q-B� "Essay on Population" â

Ê-Ÿø
G

ÆM!*Š~6,*y
ŠHåXZkÃØ»ÑtU*"$™**ìāM!*Š~æ¢a~ÅÑbÐ(,fìZzg½Z
Å�ÛZb¡ˆ!ÑbÐÔZ¤/ZÐµÔkBÔFg~c*Èl»‚o:™**7,}XZÐ

Y~Z#Z7'×h+ 1871 jZ!Šc*LLZK̈yÆ¼gZzgZkÅ@*gõ6,gzÝ7,}ÏXóó
÷áù™**7,~XZk~7™Š{ "The Descent of Man" Ö**e:g;ÂZÐ

¦gZ]ZkŠg"u™Š¶zZá¸āeZgzyÃZÐ÷áù™äÆe~
',Z>¹ŠHāZkÅZ÷á®)LLZ,z‰Ü~ƒðZ#ck»M�yñy

Æ#VÐucƒg;åXóóz{¹Ú~Æ‚Bè<ØÆÎZw (Commune)

Y~Zkä 1880 ÐU·™@*åqÑèz{¹zZãîg6,ð6,4ÃgŠ™[åX
ÆÜs',Z{gZ„ŠÑb» Theism –:LL=-V4ì)9c*ß(ā|áZzg

ßÍV6,o„ÃðZW,ƒ@*ìZzg„~MiZŠ~Å4+}.#ÖZÏßg]~ƒ$Ë
ìā‚³F,¹Æ‚BMäzZàÎaÃ’gózZãHYñXZÏa~äå
è<ØÆ!*g}~™Ð¤/m,HìZzgpŠÃ‚bJ-özŠg3ìXóó

eZgzy»¡]Æ!*g}~âŠ{6,*:¦gZq-Z+Zz!7gÄ¶T
äZg»»‚³¦g½H@*ëâg¾»gzteZgzyÆ!*g}~)**ŠZ:7åX
�g{mZkäeZgzyÆLL**¢Zôm,~§i»góóÃW»¶K:¯c*ZzgŠ3c*ā¾
§beZgzyÅ{ñVÅãCŠz{ZW,Z]¸�WŠx\.-ôGZzgâ

Ê-Ÿø
G

Åx]ä%A$
K¸XÃðºm‘:̀Ã:gppÆ!*)̄eZgzy»gZòZß‰ÜÃc*]Ð
OW,ƒ**ÑiòZ%åXzÍg+ÇÆŠgxä6ÐmgppzZáZôm,pZ&z
|Z]Zk6,õ™D¸āz{ißv÷Zzg…¯äZzgZhi0+Ï¦/ZgäÆ®

)¤‰ÜzgF,+Å’(ÅZ˜bÃ¡~ "Survival of the Fittest" ÐzZ�÷X
(Herbert ZN[ÅzŸs#ÆaãCŠ~îg6,eZgzyä7ÉCÙ',^ê

Y~ZEwHXeZgzyÆ4,Šq-F,¹»z{|x7å�êÆ 1864äSpencer)

;Vå'ZK̈ãF,¹TÅãCŠLL$zgóóÆ{86,¶'ZzgeZgzy»ZkZ˜bÃ
)’ÅkB(Ã "Struggle for existence" ZC**Á[6,úwHYYìXZÏ§b

eZgzyä�gZ7g{ÆZEwHå1ŠZ#ÖIzVäZÐ*™Šc*�ā
eZgzyÆÃc*]ÃZL£œÆaZEw™D¸XÎ̄eZgz5VÆ

» "Struggle for existence" Zzg "Survival of the Fittest" 4,Šq-=wF,+ÈzV
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šWJw™ä~X„(,~tYV:Åƒ@*ëÃðÌ¿«Ã~„¸,$
Ð*»gheÅÃð â

Ê-Ÿø
G

Yìā¡]~’Å].z4ÃKÆa
q~#7'̀ZÝVÅZkZyl®ZŠÎ¡]"Šg$§jÐaZ™C
ìZzg̀ZÝVÅZk©à®ZŠÆŠgxy§Š�Dº)Ãí÷Ôt§Š|
~ic*Š{F,’Å].z4Æfg)„iƒ@*ì'�ZÒZz‡]Z•ð"g×:ƒ@*

C77 ìXóó
¹ÏhZK’ÅÑbÃic*Š{Ðic*Š{™äÆa¹ÐÕ@c*Z&+}
aZ™C÷Ô!*<mZKi0+ÏÆZ’Zð‚ßV~XŠzu~§s±ZK̈ãäZK
’ÆaZzggZ5Z(gK÷YèZkÅ›zú¹Ngëg~ÐƒCìZzg
PZq-”VÅ6,zglZzg¼Z“6,¹ÏÂZ**ðZzgÃÒÜs™**7,Cì�(,}
ƒä~»°z‰Üfe÷Xøg~',F,~ÅzzøgZgZzgZkÆIZzgÀòZßw
zä™äÅ&¢AìXøg~M!*Š~»;îøg}”VÅ(,~®ZŠ~h•
ÐNzw7ƒ@*ZzgZkzzÐZk»£È̈&+}Z0+Zi~Šzu~ZâZqÐ7H
YYX

(A. N. Æaî�Z[@*gõpŠ�ÛZë™CìXZ}Z+zZV$Š â
Ê-Ÿø

G

äZk§sZ÷ág{™Dƒñ–ìāŠÎ,œ~{~Ðá™ Whithead)

�,œ~{~J-Æ²á~-g\~(,fƒðM!*Š~Æ‚B‚BßÍV
ÆÃbÐë â

Ê-Ÿø
G

ÆÀò£gi0+Ï~Ì4~MðìXZÐËÌîg
ÆÎZwÃLLDË~@*íóóÆ (Checks) M}7¹YYpZ{ëLLg»zIVóó

fg)Æîg6,”gs™zZÌŠ,XË¹g~Æ9c*ßU*"$ƒäÆaZq-
DÙZg‚w»²ā»°ƒ**e4/õ XGX6āzZV$ŠHì:LL¦S‚Š~Cðtìā

» â
Ê-Ÿø

G
Zk²áÆŠzgZyZzgZk´º)-g\(~**x.Šg»z›Z+‰ā
ZßwZq-ZkyÅúÒÏ™@*å�LL:Â|»gz\ŠJgeZzg:„ZkÅÃð

C78 ZÌ¶Xóó
zZV$ŠHìāŸg»z›M!*Š~ÆRyƒäÐÌpÐƒ7‰X

ßU*"$™Šc*ŠHX
Ã¡Zq-ŠØ‰âjwÆjZáÐY} "Fitness" êÆ',@eZgzy

ì:ā»$Ò3ïGGÆZq-îeäÆjZáÐþX|tìāŠzâVZ˜q]
"Survival XÆ‚BeZgzy»**xic*Š{F,�hZY@*ìªZg»Zzg¤‰ÜZzgF,+Å’

ÆZ’ZðZi+xV~7 "The Origins of Species" ZkÅÂ[ of the Fittest"

0*ðY'˜VZkÆãCŠ~¦gZ]»ZÖg‡.ÞÂZg_p~Å&¢A
YÃâg¾ 1862 �y 18 Zzg¡~ZN[ÆZÖpÆfg)HŠHìX (Mutability)

äZxÃ–:~äeZgzyÃŠz!*g{7,JìZzg=tŠN™ªZãƒðìZ#z{H
ìāz{â

Ê-Ÿø
G

»Ãt7ŠzVZzgYâgzV6,ÌÑÍ™g;ìqÑèâÊ-Ÿø
G

»‚gZizg„
Zky6,ìāz{ZkÃbÃ7ŠzVZzgYâgzV6,7ÉÜsZK̈âV6,ÑÍ™@*
ì'Zzgæ¢a~ÅÑbÆ‚B'7ŠzVZzgYâgzVÆ',@XóóZxÌ
eZgzyÅ**¢zŸs#c*i!*yÃgŠ™DƒñHì:LLeZgzyÅttìāZk
ä¡~ZN[c*¤!gF,+Å’~Šz!*ÇZµZµqzVÃŠ™Šc*ì:

LLM!*Š~~ZŸ±ÐaZƒäzZáŠ!*îÆ�ƒÐic*Š{¤!g -1

„ZK’Ã‡ìgÄMh÷1FjZßVÐ$zgF,+ÌZ(™Mh÷Xóó
LLps”{âjwÐ_“aZ™äÅ4&¢AÆ!*)̄Zk -2

ßg]~$YäzZáZyLLqÑ]óóÆaic*Š{oƒ71_“»È
¨ù¦F,¹ÌƒYìZzgZg»ñwkÌ)YèZi0+ÏÐ_“
åZg»ñwkƒCì(Xóó

LLãCŠ~!*]:**xCZg»~MÐÅ‚(,kƒZCÙŠxàz‰ÜZq-wk
Zg»Ìì�Zg»ÃZq-{m‚ŠêìZzg!*¹F4VÐZg»Ã{g`™Šêì

C76 @*ëtZq-LLãCŠ~ZßwóóìXóó
’Å].z4»z�Š!*ÇªCÙì'Z¤/pZk|x~7�êÆ;V
ì'É˜V¡]~pgZuz){Å¶ìc*Ë±ÆZg»yÃDg~YâgzV

ÆÃtÃZâ‚Š{ßkÐZzg â
Ê-Ÿø

G
Ðç{Šg7ìXZxHì:LLeZgzyä
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ƒ™ZLa¼™ä»_./„7ÔŠŒ~Æaøg}oÅ§sŠÙ÷
Zzg�ZæZŠZ7qÝƒCìZk6,**uÈVmJD÷ÔúZxZÜkZ.̂ÔrZgÔ
z“ÔŠðÆ!*iZzg»IZß�Š÷XÓxßg]ZjZw„ŠZzg**ëwìXZŒ‚w

J-µÆYg~g�Æç}Æ!*z�Šz{i�V6,»“7™gìZzgz{I
ZzgÕ@Æ%’7,~÷XZk~Ãðµ7āßvZãp¥wL7gìæz{
µÆZk‚wÆŠzgZygì÷XÃðÌ™ZtZŠZ7™g;ZzgJxVÐ
½}7,}÷Xøg~ZæZŠ~ģxÐz{IÅOñZÌyh+D÷ZzgQ
øg}ZyZfZyÃÍàâgŠï÷�z;VZæZŠÅ„ÅôZãÅ¾nÐÇYD

Ã Over seers ÷XiŒZgzVÃ»x»`Æa'×Šzg7X²ßvZzzg§zV
5i#ÖÆ”wÆa=Í}gT÷ZzgXÐM�pŠÃZ`CD÷1Zy

Yóó 1846 âÞ 28 Å½VÐñ}Yä6,(,~(,~ģxÇ÷X
äÅì�tŠN™ (Doctor Burrit) eZËçĝ  qÑ]ÅŠg„¦k,É

ŠciŠ{ƒŠHåāvÃV6,Z,ßv»x™gì÷XÆZ¡IÎ`™ZL¬xw
ÐŠzkHƒ`¸XZq-!*g{‚!a»ŸLLÎ`™ZL¬x‚,̂Ð½ã&kHƒ

Skull [åZzgZkÐz{À}O‰¸XÐZkä@7ÙÅƒð¶Xóóñ
**òZq-(ÆŒÛd$LLë0*õÎßÍVÆ…Æ0*kÐ¦/g}�MŠñ·¸
ZzgÃ‘É»Dg¸Xz{Øg"Å„ÆZOg~¸X…ZyÅ§sázHŠH

» East skull ZzgZ#~g3Zzgª]ÐZkZ\‹u©ÃŠNg;åÂ÷ZgÉ�ā
g�zZÑeZË~ÆˆÐ0diåíÐìÎ:LLXßÍVÃ?Zkz‰ÜŠN
gìƒZy~ÐÃðÌ&‹Ðic*Š{i0+{7gìÇ:t**eìóó'ŒV
gziZ:Zñ]ÅÑbe:Ð�kJ-ìXZy~ÐoäpltVÃŠ®

ÆZ0+gÈ™fe÷@*āz{ZL (Cabins) ƒ**‚ƒ@*ìXßvpŠÃZLeg1V
C79 ”VÆ_Z{ñ]ÃŒÎÃZzggZ{�t©:ŠN0*NXóó

Ãðzz7¶ātßvñ]»DgƒYDZzgM`ÌÃðzz7āÑÅV
Z�ÛZŠÃ‘É»DgƒV²-g\ZzgZ%M~‚âVÃZk¾nÐbŠØYD

(Bad sanitation) VwÆîg6,z!*Nic*Š{F,M!*Š~ÆwÆË~7ÉnÏ
7É™0Ô0*ãZzgïÏM[» birth control ÅzzÐÄ‰XZk»´`

oƒÈznƒ@*XM‚!kBÆ!*)̄̀*ÅM!*Š~MŠSg{ˆ'M!*Š~
~ZŸ±~(,~”h+g»z^aZƒˆXkBÅ¹Ïz�;]ƒC÷1
¢zg]Ð(,SƒðM!*Š~»f™Zy~L70*c*Y@*:„øg}DÆ_.Zy
Šzu~lV~ZkKäÃð‡.Þf™™ŠZgZŠZHìXÐ-g\Å@*gõ½~
7,~ìXVwÆîg6,ŒÛzyz«ÆMy~̀*Ô�ÛZ÷ZzgZÖ~BƒäzZà
‚âVÅŒz'ic*Š{M!*Š~Æ!*)̄7‰XsÂtìātŒz'ÐZk

»Dgƒ[åX (Black Death) z‰ÜBƒNZ#M!*Š~»Zq-(,ZzLL»àñ]óó
~M!*Š~Ry¶QÌŒV»£g (Flanders) ÎÛ,œ~ÆÑzq~#&+gi

i0+Ï̀*Æ£«~¹Zz™å˜V‚yÅ¾"$äLL‚âVÅkBóó
~Zë™ŠZgZŠZHX

ÆÃc*]Å‚³Ã̀Ð‡Ãðzw7p**x.Šr~Å â
Ê-Ÿø

G

0*ÎVÆZ•ð)ZK̈ãÎfÆaZ7Î@*gZq-·äÆîg6,ZEwHY@*
YÅŠ;ð~M],C~7,äzZáMßîVÆµÆŠzgZyT~ 1840 g;ìX

M],CÅM!*Š~‚J�ÐÁƒ™‚hñeg�g{̂¶M],CÆZôm,iŒZg
Únx',Mæ™DgìXMiZŠr~Ǣ~ZßßV6,ñÐ»gÈgTƒñ
ßyÅLL_wóóÓ#ÖäÃðÌZ(ŠxZVäÐZïg™Šc*�MiZŠ̂g]c*†V
6,ZW,Z0+ZiƒYZzgM],CÆa:hÅ�ÛZb{™ÆÑÅVZK̈âVÃÃ‘É

Privy »ŠÃq Malthusian Principles Ð%äÆaghŠêXZôm,Ó#ÖÆ
ä¼ZyZÖp~H: (Charles Grenville) ÆóR,~egÖ¤/eá Council

LL'M],CÅqªZ•ŠgZZ\‹uìZzgâ-ÏaZ™äÆa»°
ì:Z+¬x$+�ZzgŠw-ÔZq-Z+̧xT~âÎZñPZ]¬]ÆÔ¡Zzg
»‹ÃÃ̂^™½~ƒðìÔ**¬EZ0+÷Zzgz“'Zz6,Ðá™nJ-ƒ
ÅpZéìāÁÐÁ»x™ÆTŠgic*Š{ƒnqÝ™BÔZy~ZJ9}
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ìXŠ~Š*ÅegZîäpZ[Üßg�w»Z²ZxZk|6,ŠOäÅÃÒ~
āLLßv¹ic*Š{÷óó)ª»áÔigŠZzgnò(Âz»¯»z„gÎZñiâ:¦gZ]
Q7KYD÷XZk|Ã¹M‚ãÐÃZ0+Zi™Šc*Y@*ìāSÅ°x
ñ�ŠÏÆ!*)̄¾d$‚yÃic*Š{Ðic*Š{”V)SîœV(Å¢zg]ƒC
ì�ZkÆ(,J9»–gZ0ÃX¾"$Zzg˜ªZk**x.ŠLLM!*Š~ÆXóó»
!*)̄÷X£gi0+ÏZzg½~4~Æ‚BM!*Š~~ZŸ†pŠlŠÁƒY@*ìX
½ZðaZzZg~ZŸ±ÆZk**]¹ic*Š{÷ÎZ%MÔ-g\ZzgY0*yÆ
¯½‚âVÆoxVÃ(,JzZŠ¶Å{§¡¦îg6,Š!*c*ŠHìX�,
œ~ÆMy~{~(,}eä6,Ã‘ÉZkaZzgÌic*Š{**ÍZgìYèt
)¢zg~ìX

(Social Darwinism) Î̄eZgz4,x
Z¤/pâg¾ZzgZxÔeZgzyÆ¹æZb1̧Z(7åāz{ZkÆ
Ãc*]6,W:™DƒVXZx&åāˆ~eZgzyÆìÑ]Ãic*Š{{Ø
¯c*YñÇZzgF,¹Š~YñÏ'Q]Æ�ÛzrÐZk|Å¤&ƒ̂

Ã–:LLeZgzyÆÃb~Ð (Lavrov) Y~ZkäCgz 1875 ìXâÞ
~ÃtZg»Ãt™@*ƒVpeZgzy»U*"$™ä»§i)i0+ÏÆa].z4Ô
¡~ZN[(÷}ìw~¡Zq-âŠgc*Ä”{|Æ!*g}~̂g~Zzg
**åZÖgìXóóZzgQZAe-CÙ8-~qì:LLÃtZg»&+Z]pŠZÌ(,}
Z’Zð%Zi~ìZkaZk~Ãðµ7ƒYā'×h+ïÐñ�Š{¦gZ]

~gŠz$+wƒÇÔøweZgzyÆ¦gZ]Æ�YVÆZg»ð¿Ð0÷Xóó
ZxäeZgzyÆ”†6Zzgˆ~‚tMäzZáÎ̄eZgz4,xÃÌ
š/~W»¶K:¯c*XZxÒy™@*ì:LLZÌeZgzyÅoTy„ƒð¶āZ4
ßÍVÃXgÎ].z4Æ´z{¼¿ð:ŠêåXŠzâVÃ-V»¹özŠR6,�Zi
áCì1ŠzâV7Vîg6,q-§†Zzgï÷'Zka¡]ÆjZáÐ

÷āz{á:ZÇNXtßv¡]Æ̧Z2»7Ér~Æ̧Z2»Dg÷X
âga 29 ÆßÃc*]Åè#ÖÅ¶X â

Ê-Ÿø
G

Ñzq„Ðâg¾ZzgZxä
ÆŠÑb»�Z[ŠïƒñZx "Parson Malthus" YÃÑfÆ**xâ~ 1865

ä–:LLM!*Š~»Š!*îgzi~ÆfgZù6,7ÉgziÇgÆfgZù6,ì:ZK̈yZkÐ
}ic*Š{!gëg~ÐZ‚ÛZö±™YìTŠg].h+1gjzZi~ÃŠg»gƒ$Ë
ìXøg}a1gjzZçÑ}ÃF,¹ÅgZ{~qbg»z^ìw™äÅtZq-Zzg
zzìZzgZkg»zÃ̂¢zg»ƒ**ecXóó

�~Ô6‚³§i;ñ»gZzg3ŠzVÆ”gsƒäÅzzÐŠ*Å
½ZðaZzZg!*M‚ãM!*Š~~ZŸ±»‚BŠ}$ËìXig¦Z»kÅaZzZg~
i',Š„ZŸ†ƒg;ì²Zkˆ~»x™äzZàM!*Š~»ÚƒÚÁƒ@*Y@*
g;ìXF,¹c*C̃´~�ig¦»g™ŠÏqÝÅY_ìZ¤/Zk»ŠZ],{‚g~Š*
ÅigZ®)J-;Šc*YñÂaZzZg~i',Š„ZŸ†ƒYìXZkz‰Ü«gzV
ÅaZzZg~RöÆZq-©à{ÐZ.Š{HYg;ìXÈuZzgÃ‘É»z�Š
ãCŠ~îg6,Zka!*¹ìāig¦ZYg{ŠZgc*V½ZÅ†VÃZz™gppZzgo«Å

Ãn{™Šî (Food Supplies) Ñb',ŒÛZggppÅ¢zg]Æ�ZŸ°½ZðaZzZg
÷X

**x.ŠŠ~Š*~#ƒðÈuLL¡~ZN[óóÅaZzZg7ÉDîg6,
ZK̈y»¯c*ƒZXìXt¤!gF,+Å’7É̄½(,}ËVZzgZYg{ŠZg-V
Åo«Æawmì�™zhzVZK̈âVÃZ•ŠgZ¾"$ZzgÇÃ‘ÉÆì
~Š‡ŠîìX¡¦”{ŒÛ£Y]6,ÎŠÅg¶zZ:™äÆa¾d$F,+

Zzg Cocoa ˜´',MæÆa×Mzg£ZÇäÆa6g÷X~ezwÔ
Šzu~½ZðZ»k÷áï÷�ZyÆZLúZxÅpgZuÆîg6,ZEwƒ$Ë÷X

Y~ÌpgZu',Mæ™g;å²ZkÆúZxÃ‘ÉÆ;ðV 1989 ÎeZy
ñ]»Dgƒgì¸XZ0+Zi{Îc*ŠHìā',Zis~CÙ‚wegÑÄaÈuÐ
%YD÷QÌ',Zis»ÑgŠ*Æ(,}pgZu',Mæ™äzZá̃´~ƒ@*
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tzZufg=7åXóóZkäzŸs#ÅāZq-bz~_Vp~Æ!*)̄‰
Z,pZm~p´VzZµƒ$Ë÷X»’ÐÃðm:ƒ@*ëi0+ÏÆìw
6,*:¦gÆ',ÜsT»ƒÐZd%:ð6,„÷ÔeZgzyÆ
cz»gzVä‚³Z0+Zi~zZãHā™{Zgn6,§]»Zg»¾§bƒZXtZq-
¡~¿åTÅzŸs#§»]ÆZßßVZzgā-VÆZL¤/Šz7Æ
âjwÐ!*bgŠ¿Æfg)ƒ$ËìXeZgzyÐe{Zq-Šzu}¡]

äÌ¡~ZN[Å¹g~Ã (Alfred Russel Wallace) 6,„ZÁi+gËzZÖ
F,KMŠc*åXZÏzzÐeZgzyää‚wÅ@*íÆˆZKÂ[ÅZ÷á®)»

Zk!*]6,¢g‚råā zZÖ ~Ñiò�Ûttåā zZÖ êHå@*ëeZgzyZzg
ÓxZg»ðpzpw»ç¡¡~ZN[Æfg)ƒ@*ì1ZkËZN[6,„

ä!*sy¡~ZN[ÃZkz‰ÜšŠ™Šc*Z#!*]gZzg„~&6VJ- zZÖ
âÔZkÆ–w}.ZäZkÑU*ã‘tÅyÆe~Š4Z0+Zi~Å¶!

eZgzyäzZãHā§]»Zg»ZKpzgCZzgÓxF,àqÆ‚B&+Z]pŠ
§]Å‰h+â»Ñiò³åXZzwtāCÙY0+ZgZL‰Y0+ZgÃ„aZ™@*ìXŠzì
tāÓxY0+ZgzV~tgsy0*c*Y@*ìāz{ZkÐic*Š{®ZŠ~aaZ™D÷
æi0+{“Zzg±Ã'×h+MÐ(,JD÷XZ,”VÅ’ÆZk**]ƒÐ
ic*Š{ƒD÷X~¤/Šz7Ð_“aZ™äÅ4&¢Añ�ŠƒCì
ZzgQZyÅZ‹±~ÌZyÜpÒVƒVÏXt¤/z{Zq-²á~gCgCZL

ªZIF,+!*¹“÷ (Fittest) âjwÐ_“aZ™BÐXŠzu}ZÖp~
ZzgZL4á÷Ã¤/zƒV~;D÷X¡]ÆZ0+geZgzy»Zg»$+s
ƒñâjw»Zq-�Z[ìX¡]ZyY0+ZgzV»Oî™CìX~Z+pÒV
ƒÐic*Š{ƒC÷�$+sƒñ¤/Šz7Ð_“aZ™äÅ&¢AgBb
÷XÍ®Hì:LL¡~ZN[Æfg)Zg»ZkÐic*Š{¼7ātZy$+s
ƒñqÑ]»öìX~Z,Y0+Zg!*¹aXÅ‚|#ZyqÑ]~i0+{
g�ÆañizV¶Xóó®Z¡~ZN[Zg»ðp~»ç™@*ìXeZgzyÅZk

ÌZkÅZYi]7Š~Y$Ë”†îg6,ZL6,æV6,¡LL].z4óóÉ1Yñ
ptpZé‡+Bºé EF:ìā@*g]Zg»ZzgëÏÅÓxF,ŠzªÃi0+ÏÅ].z4Å
HZzg”†Z˜b~È™Šc*YñXt�¼Òy™Cìz{¼:ìÐÌÁ
ìXóóQMÐ^™z{ZktÅãCŠzVÅzŸs#™@*ìXLLeZgzyÅi0+ÏÅ

Bellism Ô ].z4»‚gZÃtƒ4,ÆÃbÅ)CÙZq-ÅƒÆÜskB
ÆM!*Š~Æ â

Ê-Ÿø
G

)“Å1gjzZçÙÃbZzg (Omnium Contraomnes
Ãb6,‡ìì&çÑ}ÅOñ**xC¡]6,**Ç™Šc*ŠHìZ#Zq-!*g

Æ â
Ê-Ÿø

G
t™A$™1Yñ)T»)æzoîg6,Šg„U*"$ƒ**Ô{mîgÐ
ÃbÆjZáÐZÌ¹‡uì(ÂZyÃc*]Ã¡]Å@*gõÐŠz!*g{
çÑ}Å@*gõ6,**Ç™Šb¹„M‚yìZzgQtI¹(,~‚Š{ßkìā

C80 Zk§btGzŸ]çÑ}ÆZ$+~¡~̧Z2Æîg6,U*"$ƒ`÷Xóó
Î̄eZgzêYâgzVÅŠ*Æ‚B�̃tŠ3D¸z{Zkz‰ÜÆ

¸̈±6,*:ŠÑbÐëM}¸XÅgzÐZK̈ã™ŠZgÅãCŠZkÆ»�u
Æ4,Šq-LL-g8c*CÃx± (D. G. Brinton) Åeö6,¶Xe~Y',&4è

EHE

**òZq- Sesare Lombroso -(1890) uz„¶ZzgZ�Ûjc*ozƒÐnóó
Y~tŠ?7ÅāaZ›êxG0â÷÷ÔZq-Zg»ð 1876 Z¤ß~eZËä

%Z‡XtZK̈ãgzbÃaZ›§»]ÅZ˜b~zZã™äÅpZé»z
å'Zq-Z(gsyT»x@{M`ÌHYYìX’Å].z4ÃÓxYâgzVÅ

ÓìwHY@*åX~ZK̈yÌ÷áï÷ZzgZkÃkBÔŒÔo«pg~Ô
‚%ZÛAÔ±6,4ZzguâtŠZg:ÂxÅ4C‚|#ÆŠÃq~�ZiÆîg6,7

·0â÷Æ (Naked Ape) HY@*åXt�Y§»]Å)÷á+ZlxZzg
„7åT»9t (W.S.Gilbert) ÃbÅZzA^ìXHteÚZöç^

Šúòå:
LLeZgzy»ZK̈yZ¤/p÷á+ì1ic*Š{Ðic*Š{Zq-ŠZhSrZÈgì!óó
eZgzyZk!*]6,izgŠêåāLL¡~ZN[p=V»ƒÐ(,Zfg=å1
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pŠ¾nñgX -15

The Selfish Gene?

(Genetics) Q]
YÆMy~‚ßV~„¬x 1930 eZgzy»Zg»ð}4,x'¡~ZN['

JqqÝ™eXZkŠzg~°+dZzggZV$‰úc*V‚bŠZy
Æ!*ã÷Tä¡~ZN[Ã�wÅQ]ÐÝ™ Neo-Darwinism

ÆŠgxymÆaÃtzgZV$ÑiòåXZÞ, Cell Theory Šc*XÃtZg»Zzg
**òâCÙ§»]äzZãHā3Óx Virchow Zzg Schwann Schleiden œ~~

ä7Í/õ E
GÆ (Oswal Avery) Y~ZzÎwZ-g~ 1944 Y0+ZgzVÅãCŠ~Z»ðìX

ÃZq-Z,ñZŠÆîg6,Ù|#™1�zgZV$ÅãCŠåX DNA %œ/}~ñ�Š
ÃŠgc*Ä™ÆZg»ÆgZ5Ã'×h+ Double HelixÆDNA ™uZzgzZ?ä

~p~Æ!*)̄ DNA zZã™Šc*XeZgzy57Š~Xp=VÅ!*]™@*åz{
ZzgŠZ½‚ÓCF,KM Random Mutations ƒC÷XÅzzZ·µ‡.ÞÂZg_p~

âƒCìT6,¡~ZN[ZW,Z0+ZiƒYìX
YÆ 1860 Zq-M7+0*Šg~ZzgØµâCÙm»]åTä ¤/v�w

‚}~7ŠzVÅñgzOS:]»¹ZôoÐ_·HTÐQC
»1Šgc*ÄƒZX�wä�āZq-Ñ~Zzg (Genetic inheritance) zgZV$

7ZÅ,çEZ`¿åZKŠgc*:VÃZq-úc*VâCÙ§»]Æ0*k5TäøD
ÂµZk‚g}¦gÃZÉ:ŒÛZgŠ}™Z7zZ:ŸŠc*XZ•ð$+Šwƒ™�wä
ZLìÑ]Š*ÐÖñgÇZzgŠz!*g{7ŠzVÅŠ*~ÅŠHXZk»Zz!»x

Y~Šz!*g{Šgc*ÄƒZZ#ÇsV~QC‚b»M¸iƒZXpgŠāV 1900

Æic*Š{4ƒYäÐ7Í/õ E
GÆZ0+gŠ9eƒŠHTÐ82.ç EGEEZzg™zñÎxŠgc*Ä

ƒñX

Šgc*ÄÃCyR,Z$hÀö
H

ä-VÒyHåLL**xCâŠ}ÆÓx‡V~t].1]Å
ƒÐ(,~ììXóó
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»Zq-‚?ƒ@*ìXMy~‹Ø~ÓxF,§]T^~ëZÐ DNA~
6,«ìX

8545½ø
EEGHÅŠgc*ÄZzgF,zóäZg»ÆgZizVÐ'×h+ DNA Y…÷

Å™1úÐ'×h+…gMc* DNA 6,Š{ZVc*XeZgzyÆŠgc*Ä™Š{Zg»ð¸Z2~
Æ!*EV°+dZzggZV$»îC»xåX Neo-Darwinism TÅzz

åzgZV$ÅZ»ðìXËY0+Zg~ñ�ŠÓx82.ç EGEEÆùÃ́„xë
÷XZkz‰Ü‚bŠZyZK̈ãQCù´~÷áïÓx82.ç EGEEÅÙ|#Æ»x~
ẑs÷XÅ®ZŠ½ãZq-ÑÄÆŒÛd$ìX82.ç EGEEúVÅCÙ5±~ZK

Å̂~6,z”¹Zë (Enzymes)} ‰h+™D÷ZzgZk¿~{m{%
™ŠZgZŠZ™CìXpŠ‰h+~ÆZk¿Æfg)CÙ67Í/õ E

G~82.ç EGEEŠz!*g{0YC
÷XZk§b!*ßZôîg6,82.ç EGEE6,z”ÃaZ™C÷�ÔÙc*ó7ŠzVZzgYâgzV
Æ7Í/õ E

GóZ,ºm7Í/õ
E

GX»»xíZzgã¯**ó‰ZzgAc*Vó®Zzg¤/Š{Æ´z{
"ÑgZ¡IÅú™**ìÔøwŠârÆÓxúVÅyZzg%#Ö™D÷X¸„

(Genetic Informtion) CÙZK̈ã7Í/õ E
G~7gZZK̈y¯äÆaŠg»gQC¥â]
ñ�ŠƒCì1CÙ7Í/õ E

G~Zy¥â]»Zq-Éz„ZEwƒ@*ìXZÐ
@Zc*]ÅÂ[Æ̃zŒYYìTÆZ0+g¡ºm,]ZzgQZy~
ÐÌPS,ZzgZÖp„ZúVÅaZzZgÆaŠg»g¢zg~æ]ÃÃe
™äÆaÉKYD÷X

ÒZ‚ÛZö±Æ!*)̄82.ç EGEEM:~ãïYD÷XZK̈âV~Ò
™zñÌ6,ŒƒD÷1Z#M:~X÷ (23) Üs"54ø

GJG (Sperm) ̀Nó
™zñÎx¯D÷XeZ+ÆZÖp~*3LLâŠg~Zzg3+g~ (46) Â**gïàÖ

82.ç EGEEÅ)»g~ƒÇXóó™zñÎxÆŠzâVÃLÆ5\Æz‰ÜZ¤/Šz82.ç EGEEÆ
ZƒVÂZy~ÐZq-Šzu}6,qz~ƒYñÇXVwÆîg6,Èg~ singnals

M\V»åšM\VÆå6,¸̈MY@*ìXZ7¸̈Zzg¦[82.ç EGEE¹Y@*
ìX‰Zz‡]ŠzI66,ÌõMƒY@*ìX

Z‚ÛZö±Æfg)„àqaZƒ@*ìXZg»ÆÃ̀Ðt¹ZëìX

Ð…§]ÆåÐYg~z‚g~Zg»ÃK»ñµMì§]
74545½ø EGEGH

ÆZg»Ð%ZŠZKÜ»g™äzZáZ,‚ã»¼gå�i0+ÏÆá÷Mä
Zq-Z(„}4,xìXZK‰h+âÅ&¢Agpp DNA zZàYVJ-v™nX

zZÑt‚?ŸÆËºm{~%Ãi7ƒ@*ÉYâgc*7Š}ÆCÙ7Í/õ E
G~ñ�Š

ƒ@*ìX±ZK̈ãƒÐZdZg»c*C±ì�‚hñ&Zg[‚wÆZg»Å
aZzZgìXDº)Æz‰ÜZK̈yZq-7[úV6,Œƒ@*ì²ÜÆz‰Ü
z{¡Zq-7Í/õ E

GzZáZ'-.ç GE-6,Œƒ@*ìXt¾§bz̧q5+k,ƒ@*ì?Zk»gZi
»Zq-‚?ƒ@*ìT~Zq-ZK̈yÅy DNA ~āìXCÙ7Í/õ E

GÆZ0+g DNA

Æa8545ë EGEHÃeñ�Šƒ@*ìX82.ç EGEEÆZ0+gñ�Š¥â]6ðÃeÅ̂~ƒC
»z{zìT~Zq-ºmn»6,z”¯äÅ¥â] DNA ÷XZq-å

ñ�ŠƒC÷X
CÙ7Í/õ E

G~ñ�Š82.ç EGEEËāØ»z{z÷T~YâgzVZzg7ŠzVÅð
Æa¢zg~¥â]ñ�ŠƒC÷XZÒ82.ç EGEE~Z+¥â]ƒC÷�7Í/õ E

GÐ
úVÃtCD÷āz{¹V÷ Genes 6,z”ŹC÷XZq-Z'-.ç GE-~ñ�Š¼

ZzgMc*Z7Zq-!*izÆîg6,›zú0*ãecc*Zq-N*8-Æîg6,X82.ç EGEE~¦”{
ÅF,KMÐtçƒ@*ìāi0+{‘ttƒÏXñgzO¥â]CÙ7Í/õ E

GÆ bases

%œ/}~82.ç EGEEÅZ+±-VÅ̂~ƒC÷Î™zñÎx¹Y@*ìXZq-…
YLÂ[Å§b™zñÎxÆŠzÃL~Z+Óx82.ç EGEEñ�ŠƒC÷�Ë�ÛŠÆ
{~MC÷ZzgtZyæ]Å‚|#ÅâÎÃð™C÷MVäŸ~
ic*Š{F,»x™**ƒ@*ìX

Æîg6,Ù|#H DNA YÆ‚}~Y™82.ç EGEEÅ6ðF,IÃ 1950}
Y~™uZzg8-,ç EGEzZ?äQ]~Zq-Zz!7gÄÅZ#ZrV 1953 ŠHX

âew»gHZzgQZkÆa Double-Helix äEàð!Z[Æ‚ã»�giâ:
Y~œāîg6,â.ÞZÅxŠc*ŠHXtzZã™@*ìāŸC„~™zñÎx 1962 Z7

§]Å‚Š{F,+ZDw~Ìñ�Šƒ@*ì:zZ],k DNA ÅÜ¾§bk�ìX
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ƒä»f™ (Fixed Unalterable Entities) ƒe$Zzg82.ç EGEEÆ‚•**‡.Þpz�Š
{]MìÎŠZN!*izÆ(+ZylÙZCfe÷XZyÆ4,Šq-�Y
**ûZgc*VZ\‹u¢zg÷1t¡~Zzg**‡.Þp÷ZkaZy»�YfgZùÐ
´`**eìYèZ(™**LLÜs¡]ƒÇXóóZk¦gÃgleeZ+äZKÂ[

~ÒyHì&Z%O-Eg-V~»[ (The Selfish Gene) LLpŠ¾nuóó
ÅÂ[Æîg6,7,Jc*Y@*ìX

(Conditon) ZzgâjwÆŠgxy].1C©]!*ëZg»Æ}4,xÃOW, 82.ç EGEE

äZg»ÅZq-Z¹g~7Å¶  (Lamarck) Ñâgu  ™D÷XeZgzyÐI
TÅgzÐZÐZŠ~Y0+ZgZLâjwÐ',Z{gZ„_“aZ™©8ìZzgQZy
p=VÃZKZ‹±J-v™ŠêìXt}éÂ±åîg6,gŠƒ_ìZ¤/pZk

Æï~6ÞÆgzk~QuZVc*āâjwzgZV$6,',Z{ Lysenkoism ¦gä
gZ„ZW,Z0+Ziƒ@*ìXZK̈ãZg»ÅZq-LL¡]óóÌìZzgZq-LL@*gõóóÌX

QC{xñZŠ�YóçÙZzgpDâjwÆ‚BZq-Ãum‡ì™©8ìXZg»Y
Æ¿ÃZy~ÐËZq-ÃZµ™Æ'**eìYè§»CZzgpDÁÜÆ
Šgxyxîg6,!*b¿ƒ@*gLìX

)ªZ+¬ŠZ]z Acquired Traits t!*]êÁîg6,U*"$ƒ_ìā
pZm�ZK̈yZLâjwÐZ~.™@*ì(§»Cîg6,v7ƒ‰X×Zq-±
ÐŠzu~±J-ÜsZzgÜs½ZzgVwÆfg)vƒ@*ìXtZyêÁ
pZm~ÐÐZq-ì�ZK̈yÃYâgzVÐZµ™D÷Z¤/pZkÆ¼
ÁÜ»x@{ZdnÆ0â²V~ÌHŠHìXZK̈ã›zú~82.ç EGEEÆ¢zg~
™ŠZgÐZāZs**eìZzg:„tËîg6,âŠe$ÐƒŠxìXÂHZk»t
ÈìāLLƒ¼82.ç EGEEÆZ0+g„ì?óóMØëŠÙ÷ā�giâ:âCÙ

ZÐÁZÖp~Òy™@*ì: (Theodore Dobzhansky) Q]¹ezgez),34hÀö XE

LLë)âCÙ+Zg»ÅtgZñìāY0+ZgzVÅZLâjwÐ_“aZ
™äÅ&¢A„z{ãCŠ~zzì�§»CZg»Ã̧]Zzg‚�ÛZë™CìXóó

?0+{ā-V~ƒäzZà)ÒZ‚ÛZö±Ð3+g~7Í/õ
E

GÅZq-„ÜÝw
qÝƒC÷X~‡.ÞÂZg_p~÷áfz**Šg„ƒCìXŠzu~§sÒ

»*ù·ƒäÅzzÐóQCp Z‚ÛZö±óŠzuZVÐqÝƒäzZà82.ç EGEE

ÆZk**]~ZŸ†™@*ìZzgZg»ÆMÐ(,"ÅgëgÃ!F,™@*ìX§]ÅCÙ
ñ�Šƒ@*ìXøg}M!*îZ].ZŠÆœu Ãe DNA n~QC¥â]»

ƒäÅÞŠ]tìāÓxY0+ZgZâÆúVÅ‚|#~̃t0*ðYCìX
tç™@*ìāa;aì6ÃMñ DNA zgZV$»}4,xZq-6ìT~

ZK̈yZK̈y6ZzgÙc*Ùc*6XÙc*‰‰ā-V~¡Zq-„(,Z
Æ¹ DNA âÅ5½3ð GGwƒ@*ì²øg}ZzgŠzu}Zdā-VÆúV~ DNA

ÐZµZµ³wƒD÷ª™zñÎxX
(Genes and Environment) åZzgâjw

Ôæ‚wÆ²á~fI~Zzg§»Cƒe$ÆazZVÃc*]
§»]ÆÓx‡V~¸̈gì÷XfI~»§i»gë{ÀÆ
pZmÃ'VwÆîg6,6,z”Ã'ZyÆZÜVÆpZmÆjZáÐZzgŒV
J-āZyãCŠ~fgZ]ÆpZmÆjZáÐzZã™äÅÃÒ™@*ìXÐï
™t¶ƒD÷XŠúòtHY@*åāÎ÷Zð~M\YNÐZã„4îg
6,M\Ã™MñÏX'×h+',MVZy»Šúòìāz{Z»×V¬Ðñ�ŠƒC÷X
Ðï™ÀÅúƒCìZzgtāAz¥wÅ±~bzÐÀÅ§sYCìª

Z&+Zå%©Ð¬M@*ìX
§»Cƒe$»fI~Ð¹÷ZmìXVwÆîg6,Zk»Šúò
ìāZK̈âVÆgzb»çZ�ÛZŠÅ82.ç EGEEÐƒ@*ìZzgZkËÅ§sáY@*ì
ā7gZZK̈ãçÑ{ZkçÑ}~ñ�ŠZ�ÛZŠÆgz-VÆù´Æ@*,ƒ@*
ìXtQCNzw6,ZäìÑ]»ZÖg™äzZàZ˜bLLZK̈ã¡]óó»ë
?ìXZ[‚bŠZyeìt}āZy»tÈ7ìāZyÆÒ**]~
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»Ãð{mÃZ+{:ƒ@*X Genetic Potential ZkÅQC&¢A
Q]»_·ìw6,4ÆÜsêÁ�Z[½™@*ìXÃðÌY0+Zg
„N*U$Æ%z�Š7gÄYZzgÃðÌ„N*U$iâyzkyÅ"gêzÝª
âjwÆ!*CÙ‡ì7g{YX82.ç EGEEZL¤/Šz7Æ‚B!*b¿Æfg)ZK̈ã
›zúÆ¿Ã�ÛzrŠî÷XsÂtìāZ¤/§»CzgZV$»ïƒCÂZg»Ì:
ƒä0*@*YèzgZV$Zq-ŠZ#Ö6,„̧]ìXtãCŠ~îg6,ZKÜ»g™ä
»}4,xìp82.ç EGEEÅ‚|#~„Zq-§Šñ�ŠìTÅzzÐLLZ+
Ü»gƒYCì�)»ïƒCì'ªZq-F,çXZ,qŠU*]Å®ZŠZyl
ìX~ÐZÒ:ÜsZgƒD÷ÉY0+ZgÆa¹vyŠ{ƒD
÷X

ÃðZq-F,çËY0+ZggÅ±ÃŠzu~±~ps7™$ËX82.ç EGEE~ñ�Š
¥â]åeÏÅqª~7gS÷XZy»gZ‚8Š*Æ‚B‡ìƒ@*ì
˜VZy»ZJyƒ@*ìÔZy6,ZúZïZW,Z0+ZiƒD÷ÔZyÅF,ZlyZlƒC
ìZzgtic*Š{úc*VƒC÷XZ¤/Zq-ºmnZq-ŠØ‰âjw~Šzu~Å
Úic*Š{4æ]½™CìÂt_YáÏ²Šzu~»ƒYNÏXZq-
{m£x6,gKgKp´VZq-£g~R6,VYC÷ZzgZq-5±ú0*C
ìX¡~ZN[»¸ÈìXÔegZg[‚w~ÓxY0+ZgZâ7Š}Ô
YâgZzgZK̈yÅ82.ç EGEEZÏ§bú0*ð÷Xt”†¿7ìXQCƒe$

ÃeÆz‰Ü DNA IzVÆZkìwÆ!*g}~ā82.ç EGEEÃ',F,~qÝìX)
àÇy~ÐZq-(�ÛZ1™u»Iìāt‚ÓC§»]»LL%œ/~o{óó

ìXtZÏŠgŠg„ìTŠgÒ¿Æ%Ü»o{Šg„ (central dogma)

Y~H 1854 )gzðÅ´G»o{T»Z´y (Immaculate Conception)ì
ŠHā%*±gZÃûkH{)Ò¿Ð0*u(ÜƒZåÔo{Y0+ZgZzgâjwÆ
âÎ].1Cm~_N*U$Ð¥â]„N*U$Å§sMC÷X82.ç EGEELLZN[óó
âjw™@*ì�ZkZ%»ç™@*ìāÃ́!*¹ƒÏZzgÃ́»ƒYNÏX

Qz{Hì:
LL@*ë×_“»Zq-Z(M!ì�Zy§»CúZïÅÚ¹ic*Š{!
ì�ZkÅZ’ZZzg›zú»!*)̄¶¸XŠv!*ÂVÆ´z{ZkÆic*Š{Ú
ƒäÅzzÐZkÅ!gëg~Ìì'ps”{82.ç EGEEÜsZyZ�ÛZŠÅZ‹±J-
vƒC÷X~¬Utp´VzZµƒC÷Ô6,Zã82.ç EGEEÅ(heÆa
¢zg~ìāT5±J-tp´Vvƒð÷z{gCgC«82.ç EGEEÐ(,|™
Z‚ÛZö±™,ZzgZkÅ(áBXps”{×ËÃÌvHYYìeì

§»Cz−e$¼Ìƒc*ZkÃ»g”{ (biological parentage) ZkÅ§»C°œ~
C81 qª~Šzu~Z̧ZxÐ»g1YYìX

âCÙ+§»]Y0+ZgzVÃŠzZbZ~„™D÷ÔZyÅQCF,I&
ë (phenotype) _N*U$ ¹Y@*ìZzgªCÙ~pZmÎ (genotype) „N*U$

÷XZkK~ÅYäzZàZq-¬xttìāŠzâVÆŠgxymÃ¡Az
Ð¬M@* _N*U$ aè „N*U$ ¥w»mŒY@*ìXŠ?tŠ~YCìā

ì®Zt)zZ]~êÁKÅwg‚rìXëºm82.ç EGEEá™aZƒD
÷Îps7HYYZzgtøg~ë»ZÏ§bê™D÷T§bD

(genetic mechanistic æx~*gzV»£xXZknÅQC}éƒe$
ä7K¸Xt (Lysenko) Ñ$k5½ð JE Zy4¦:Ãc*]»@ì� determinism)

ì&Zt™7HŠHìX|~„N*U$c*82.ç EGEE�ā (Lamarcism) ÑâguZix
CÙ7Í/õ E

GÆ%œ/}~0*ðYC÷Áz÷Hg{ƒC÷'X~÷áfz**Šg„Ãð
‡.ÞÂZg_p~zZµƒCìX

Ë�ÛŠ»_N*U$ZkÅ̂ÔZ¡IZzggzb»ù·Hg”{7ìXZkÆ
',@tY0+ZgÅÓxi0+ÏÆŠzgZyxîg6,„N*U$ZzgÔâjwZzg_N*U$Zzg
âjwÆŠgxy!*bmÆ!*)̄psƒ@*gLìXŠzu}ZÖp~tY0+ZgZzg
ZkÆâjwÆ].1Cg*!*ëÅaZzZgìXt!*]KÆaic*Š{f;-$Šg»g

7āZ¤/Mí6íEc*guÅËn~Â~c*yz*ãÇîV~aZƒZƒ@*Â
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÷áh+ZkÆZiUîVÐÌÖgZqÝ™B!ŒVQzÔä„N*U$Ã_
( „N*U$ ):ā N*U$Ð£ç™Šc*ìYèZkÐt|xÀ_ìā_N*U$

ð7™C „N*U$ ÅpçVÃ _N*U$ Hg”{Zzg**‡.ÞpìXZ(7ìX
~"ßOÆ)z~ƒXCÙY0+Zg82.ç EGEEAwZzg _N*U$ ñ�Š7� gene ZzgZ+Ãð

ÆŠgxyƒäzZáÚ¿!*ë»³ì@*ë…Zk _N*U$ &+Z]pŠ
Šzu}Yw~FÐÌZ�Zi™**ecTÆ_.Y0+Zg82.ç EGEEZzgâjwÆ
LL;ðVóó~3èÅ§bìXtÌZk¿»u¤/xzìXÓxf~gzbZL
âjwÆ‚B].1C§jÐ!*b¿™D÷X

ez),34hÀö XEZkÅ¤&™@*ì:LLt�Ûn™**āÒ3LLf;-$óó**òfg}Ã
v™@*ì�ZL6âÃ́ƒâgZzgW¯Šêìeìßg�w¼ÌYV:ƒ

Z•ð5&ì1t!*]!*ÇÈVìāXßÍVÐøgZNSƒ@*ìz{
f;-$Ô&6VZzggz-V~Zq-‰7ƒDZzgt�Ûn™****oƒ7ìā
Zy̧‡]Åzz¼ÂZyÅ¡]ìZzgËuJ-Zy»âjwXóó

Z¤/pZkÐi0+Ï~»g�ÛâúZïÆâŠ{6,*:Zzg].1C™ŠZg»zZãîg6,
bCÙ{ƒY@*ìQÌQ]ä¤/â¤/xcÃ�ÛzrŠc*ìZzgìw6,4Zzgg‡
IZ:¦gZ]ÆaŠgzZi{ÅwŠc*ìXQ]»”†�Ñõ!tZzgZ_Og6,
Èƒ@*ìXZk§b‰âCÙ+Q]§»Cƒe$c*QCƒe$ÆYw~
ú‰÷XzÔZzggleeZ+‰âCÙ+�Y§»]Æ‚BÌZ(„ƒZ
ìXZk6,û{™DƒñZ-gzi7Øì:

LLHÃtZg»ÐtÃtMìāZK̈yÆ‰U'uâtŠZg~Ô̧x6,4Ô
3+g÷á„Ô)¬VÐÐ]ÔYg¢AZzg£¨!*i~'øg~LLpŠ¾nåóó~
LLð”{óó÷?¼âCÙ+§»]äZkÎZw»�Z[Zm]~Š¶»ŠúòH
ìZzgŠZN!*izÆÃtŠZy'âàMiZŠ~ÆqñVÐá™4’ÇVJ-
äZyÆÒ**]ÃÃ1ìÍc*tZyÆ(Ï�VÃLL‚³óó�Zi�ÛZë™D
÷XZkÐzZu³¸ïÑYYìāuâtŠZg~ZzgZkÅ‚g~yZÒVLL¡~óó

»g™ä~%œ/~ZzgãCŠ~™ŠZgZŠZ Frame work 74545ë EGEGHÃeZK̈âV»{ā
™@*ì²âjwZk{Æ~,ZzggzØÅ›zú™Æg8-½@*ì�pçV
ÆjZáÐÑU*ãƒ@*ìXÃðÌŠzZ�ÛZŠZq-‰7ƒDXZ¤/pË¿Å
ñgzOF,Ips™**e7ì@*ëZkÆâjwÃps™**øg}ae
ìXË�ÛŠÅ&6VÃZ¸gäÆa¢zg~ìāZkÆâjw~4~aZÅ
YñXZkìwäF‚wÐZq-¤/â¤/xcÃYg~HƒZì:HZq-4âjw
Æfg)QCLL{ñVóóÃps™**c*™c™**eì?ÑzqÆúc*VâCÙ+

Selective Breading Q]ätŠ3äÅÃÒÅāf;-$ñgzOìZzgZknÅ
ÉZ‚ÛZö±Å0*Œ»gsygBbìTÐf�ßÍV6,Œ±',ŒÛZggìX

zÍg+çÑ}Æf‚~t¦gY¦/,åāZdZzgŠgxä6ÆCÃx
Šzu~YVÐQCZ±gÐ',F,÷XtZ&b±Å’q-»Ãt0ŠH�Zk
!*]Åz»ª™C¶ā§»CZ±gÐ**ñizVZ¾mÃZ‚ÛZö±Ðgz1Æ
aZ7i',Š4!*Ý¯Šc*YñXWY$h45ë

HHEYZEw™Dƒñ**ñizV‚³
Z°ZŠzÑgÆfg)§»Cƒe$ÔÒÔ4CZzg#ãCŠzV6,‡ì�Y**ûZg-V
Å×e$ÅˆYèt**‡.Þp÷ZzgñgzOîg6,²82.ç EGEEÅ?Ï™C÷X

(Intelligence and Genes) zgå Z f;-$
**òâCÙ+�Yð] (E. O. Wilson) §»Cƒe$ÆÃ̀ÃZ~ZzzÔ

ä¼Zk§bÒyHì:
Z¤/µ/ÈçÑ{'TÅðMÒ{œ~~Dì'ZLZ�ÛZŠÃ
!*ZgZŠ{îg6,Z,Š!*îZzg§ŠZ]ÐX**eìMVävyŠ{_N*U$)Yg¢A
ZzgpŠ¾è(ÃeZgz4,x»gcŠc*åÂZyÆ‚B„‚BŠzu}_N*U$)¬zyZzg

(Ul t imate  Gene t i c "¾è(Ì÷áh+»ƒYNXZkîQCjZá
C82 Ð�YNzwZK̈yÐZkÅZK̈+MááÇXóó Sense)

Šzu}/V~ZK̈+MÆ',}UîVÐÖgZqÝ™D™Dë
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Zz!*]ä‚g~Š*~ZÐ¹uJ-U*"$™Šc*ìX™zhzVQ'×ŠzgzVÆ
ŒÛRZ].ZŠic*Š{F,LLz‰ÜÆ¦gÐ¬g~óók!*h~™äzZáŠ�y¸X¼
LLÁF,¹c*Cóó˜´~i}ÐQàzVÅ§sZÙwM!*Š~Zq-¹(,}
eä6,ZÌYg~ìXóó

(I Q Testing) îkf;-$
Zq-Z˜bT»ßZEwQCƒe$I¹Ò]Ð™D÷z{

Æ%~X',¤6~;÷ I Q Testing zgZV$ì{mîgÐf;-$ÃYi
Wgê ²Z%M~ (Richard Hemstein) Zzggle6.k5é XHí (Hans Eysenck) W$h45ë

J
GE

**òâCÙ+;]äZkìwÃ�ÛzrŠc*ìāf;-$ic*Š{F, (Arther Jensen)
74jè EEE

QCîg6,CÃñV IQ ñgzOƒCìXZy»tÌIìāg8-ŠZgßÍV»Zz‰
ÐÁì²M],C~g�zZáM],l»ZÖ~g�zZáZôm,ÐÁìX

zZà82.ç EGEEÆ IQ Zk!*]~¢g‚rìāM],lZzgg8-ŠZgßÍVÅ² W$h45ë
J

GE „CÙ
a{mîg6,›zúƒðìX|~t!*]U*"$ƒ_ìāîkf;-$~
ãCŠ~{xVñ�Š÷XLLf;-$óóÅeöÆaZknÅÃðZ»ðñ�Š7ì

¡Zq-¦gì�ð%èÆ IQ T§bŠZzgziy**LÆa÷X
GzŸ]6,‡ììX

 ZÁi+&43ï EEGH  »M¸iZkœ~ÆÑzq~ƒZZ# IQ Test îkf;-$
äZ,”VÅÙ|#ÆaZq-‚Š{‚ZJy»gHÎ7," (Alfred Binet)

™~)]7MC‰XlÆ4,Šq-tZ+ŠØZg-VÅÙ|#»fg=å
Æfg)ŠzgHYYåXz{Zk!*]6, (Mental Orthopaedics) Îf6´`

¢7g‚råātËLLHg”{óóf;-$»e:ìZzgZ,ìÑ]gppzZßVÆ
aZk»�Z[(,ZHƒ@*å:LL…GZ+"g×:¦rI~ÆÜsZî`

ZzggŠ¿»ZÖg™**ecXóó
&43ï EEGHÆZJyÅãCŠ¹‚Š{¶:(,}”VÃZ,Šâ©»x™äÆ‡.Þ

÷�ā§»C›ëÐâpf÷X#ZzgÒ**',Z',~ÆÃc*]äÌ‚bÅ
ºmÂí]ÃZKãCŠ¯äÆ�K÷X

"Survival of the fittest" Zg»Æe~‚Š{ßkZzg**é6,FFõzgzV}
äCÙ',^êÆfg)Î̄eZgz4,xÅ¸]~ZK "struggle for existence" Zzg

(¯àXZ7§»]ÆZ0+g„uâtŠZg~Ô4C**ûZg-VZzg‚%ZÛAÅ
¤&ïˆXZ(Š3ðŠêìāzÔ‰âCÙ+�Y§»]ZK̈ã¡]Zzg
§»Cƒe$Æ!*g}~ZLìÑ]Æ‚BZyÆîŠx6,^gì÷X
âg¾ZzgZxäzŸs#Å¶āLLZK̈ypŠZLM\Ã¯@*ìXóóÅgÅ§b
ZK̈ã¡]ÌgZòZß‰Ü¸̈�YZzgçÙqÑ]ÅaZzZgƒD÷X¸zz
ìā�`ÆZg»Æ‚B‚B‚g~@*gõ~ZK̈ã¡]psƒðìXâCÙ+
�Y§»]Æ4,Šq-ZK̈ãS:]øg~82.ç EGEEÆfg)§»Cîg6,ð”{

Ã¾e$QìāLL?ZK̈ã¡]Ãps7™ (myth) ƒC÷TÐZko}
MhXóó

|tìā**x.ŠLLZK̈ã¡]óó@*gõ~!*g!*gpsƒCg„ìT
§sez),34hÀö XEZ÷ág{™@*ì:

Ã¢ìāLLZÐZŠ~_“Šg|¬xx@}Æx (1953) LLeZgk
�Û'V~ÐZq-ìXtZq-Z(�Ûd$ì�M`ÀÅ(ÏZzgçÙZOðÅ
¼(,~!VÆaf)ŠZgìXË(,}µ/‚iÅœªÆaZ�ÛZŠZzg
M!*Š-VÃZq-(c*cÐU™Zq-oƒ²á6,”F,šMÆˆŠzu~(c*
Šzu}c~_.[™ŠbZÚ„**eìTŠgNh~‚âVÃ÷}«gzV
Æ;zV~c*¬Š~êñVÃZià-V~ps™**Xóó

LLZK̈ãQ]Æ!*g}~øg}DÅÓxF,¶Zzg)Dßg�wÆ
!*z�ŠeZgkÆ̀ÃÆÜs»°ÞŠ]ñ�ŠìZzgtÞŠ]êÁìXóó

LL@*gõZ,ØZ@Ð½~7,~ìāZ�ÛZŠZzgM!*Š-VÃ»x!Æ‚BZq-(
c*Zq-cÐŠzu~(c*Šzu}cJ-vHYYìX¹Ð̃´~Q
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Y~ZK 1971 Zzg¤!gZK%Z¬]»�Zi-V7™D÷āZy»Dg²÷X
6,»x™@*g;T6,ZÐ IQ Testing zÃ]Ð¬',^8‚wJ-Z&b±Zzg

"eleven plus" ZK̈+MÅ}.#ÖÆe~u»æ[ÌŠc*ŠHXZkä$+**xiâ:
Zzg¤/Z% "Secondary Modern" (ÂxgZò™ä~æŠŠ~T~”VÃ

jßV~e{e{™Šc*ŠHX',^äzŸs#Å:LLñZŠ»RöÆ_.ƒ**
Ðic*Š{ŠzŠ|7�YZzgZÏ§bt pint zZádà~Zq- pint ¢zg~ìXZq-

Ì**eìāZq-ẐK(RöÐic*Š{½qÝ™áXóó
ÆZJ**]ÃÂh%zh™**‡.ÞÙ|#¯Šc*ŠH@*āçÑ}Æ &43ï EEGH Zk§b

4C™ŠZgÃ¾e$Š~YnX¼Z,¸�Ã́Zzg0*ãeðäÆaaZƒñ
Z̧zg¼Z,¸�çÑ}6,xZã™D¸XZy̧VÃZ&bÆa7É

~�Ìp´Vƒð÷ZyÅa, IQ tests ZqÐi',ãÆaZEwHŠHX
Zq-„(÷:¬Ð¦g™Š{LLf;-$óó»£gT6,ƒÃ6,3Y@*ì@*ëZy
ZJ**]6,×Zzg�Y7+M6,4¹ic*Š{ZW,Z0+ZiƒD÷Zzg}ò»ç™D
÷QZ7jwÅ»g™ŠÏÐÝHY@*ìZzgZy}ò»@7™D÷X
¾qwt¦g„ãCŠ~îg6,ßìāZk"eÀZzg**¢§jÐLLf;-$óóÅ
eöc*Ù|#™**eìXMy»gf;-$Hì?ZkÅlZg»ç¾§bƒY
ì?tŠc*ziyÅ§b7ìX

f;-$Zk§bÐYæZzgð”{7ì6ā',^»ìwåÉZk
~EìXZK̈ãf‚ÅZkã&&ÑözŠ÷XçÑ}»»xtìāz{Zy
&6VÆZEw»ñµ�ÛZë™}X¤/Šz7Æ›ë¹uJ-Zy&6V
Ã(,JMh÷c*özŠ™Mh÷XX”VÅ6,zglß�YqÑ]~ƒÏz{Zy
”VÆ£«~øzò»DgƒVÐXÃ¢zg]ÅÓxq,½ÅˆƒVX
�Y:©"uZÌ»qïìXZ¤/M\âjwÃps™D÷ÂZkÐÌ̂
psƒ@*ìX§»Cƒe$IzVÆŠúîVÐsÃf;-$ð”{7ì
Zzg:„QCîg6,¬Ð¥”{ìX

ƒ**ec�gLa:™MhƒVQZkäCÙ/Æ”VÆa±¦K
XÆf)ic*Š{ƒ.gc*Á&¢AgppzZßVÆ!*g}~êHY@*å˜V
”VÃ)]»‚oƒz;VZyÃŠzg™äÆaZŠZâ]KYäeÂ@*ë
Šzu}ßÍVÆ;ðV~Mä6,ZkÃZ}òZ~.™äÆaZEwHŠHX
&43ï EEGHÅñ]ÆẐ&b±ÆqñVÃZLƒîÃbÃ¾e$�ÛZë™ä»
ñµ;BMŠHXZ[f;-$Ã<ZzgñgzOîg6,ð”{ƒäÆ´z{�Y6Zzg

Stanford -ä (Lewis Terman) #êÆ_.ìwHYäÎXCõR,}
ÃZ%M~”gs™zZDƒñtzZã™Šc*āf;-$Å¶LL†[ Binet tests

f[Æïâ~Z&++Zzg!5½k5Àö GG{0+ZâVÆ´z{»áZ%ÃV~Ì¬xìX
Z(4ìāZy~0*ðYäzZàf;-$Å¶#ìc*ÁZiÁZy{0+ZâVÐñgzO
îg6,Bì�ZyÆM!*îZ].ZŠ¸'Zk¤/z{Æ”VÃ{m¯ÎV~e{½
Š´ec'z{Šh+Z]6,̂gqÝ7™Mh1ZÒZz‡]Z7»gMæ'×Šzg¯c*Y
Yì'ñ�Š{Šzg~çÑ}ÃZk!*]6,MâŠ{™ä»ÃðZkyÃ7M@*ā
Z7Z‚ÛZö±ÅZYi]7ƒãecqÑèZ&b±ÆÃ̀ÐZyÃ¹
(,Zç{Šg7ìYèZyÅZ‚ÛZö±Ågëg)©àîg6,!ìXóó

Z%O(©x»ZyZJ**]ÆjZáÐ¸̈zLåXZk‚bÅ
zÝÃ(,JäÆaZÐZq-*ñhŠc*ŠH:!*½VÆa£gHg™ŠØ‰

"Intelligence Quotient" Zzg/Zzgf6/ÆŠgxyÚƒ'
Æ±»ZLë&Z%ÃVÐÌic*Š{†ãF,)yZzg Binet ',¤6~

åX (Sir Cyril Lodowic Burt) bŠZgZq-Zôm,âCÙ;]u‚],wßezzu',^
ZLŸ_·ÅãCŠ6,z{Šúò™@*åā%ŠúgÂVÐic*Š{f�ƒD÷XZÏ
fZ]Ñp»IåāZkÆ0*k¢oF,+‚³ÞŠ]ñ�Šìā|ð
·Š-VÐic*Š{f�ƒD÷ÔZôm,M],lßÍVÐÔ¡ZdÆZôm,−6
ÆZôm,zVÐz){z){Xª]7ƒãecā',^&+Z]pŠ¡ZdÐm
gppzZÑZôm,|ðå!Y',ßvZ,§hVÐƒ»�Zi7™D÷ÔŠzªq
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ZkÆg‡IZ:�ÐÃgì�ZyÅ4CÎa~Zë£xg‚råX
',¤6ÔZ%MZzgeúgu~ZµZµg�zZáazZVßÍVÆ0qD

 »ðgzi »ñgzOƒ**!*pîg6,U*"$7ƒ@*ìXZyî]» IQ î]Ð
ZzgC&4è

EHEä(,}Š@Z0+Zi~�Z[Šc*ìXz{¾Ë6,ã÷?LLë7
Åñgz"3ï IGGwHìXZ°ZŠzÑg…ZYi]7ŠïāëËM!*Š~ IQ Y…ā
ÆQCpzpwÆ!*g}~oƒîg6,Z0+Zi{ÎÃXøg}ìw IQ~

~Ât#Ìƒ$ËìZzg�k‚ÌX|tìāZkÆ_¬Æe~
Æ‡.ÞÂZg_ƒäÆÎZw»ik,c IQ i',Š„Î»bCÙ{KYäÆ!*z�Š

ç5]ÐÃðm7ìXƒe$IzVÆÂZg_ÃU*"$™äÃZâi',Š„
ZÌŠ¶ÅzzZy»tßo{ìā‡.ÞÂZg_ƒä»È**‡.Þpsƒ**
ìXóó

c*ËÌZzgp!Æ!*g}~t7¹YYā82.ç EGEEZk IQ z{'×h+˜÷:LL
Y0+Zg»ç™C÷XË»ŠÔziyÔ›zúÅÑbÔFg~Ô¡c*ÃðÌZzgZë
**xCS¤ÐZÏ§bÅ7ƒCÜzZ−+~ƒCì'CÙY0+Zgi0+Ï

C84 ÆCÙ%µ~åZzgZLâjwÆâÎ!*b¿ÅÑU*ãaZzZgìXóó
(Eugenics) Z&b±»D

�ÛZ1  Y~eZgzyÆZq-ģŠZgäZXŠHT»**x 1883 »Â Eugenics

åX±ZK̈ãÃLL4óó¯äÅpZé»mZÒZz‡]4‚³Ãc*]Ðƒ@*ì
ÎZ,ßv7™D÷�Ëºm¤/z{'±Ô̧xÔ�Y¡c*½Å',F,~
Ãpyc*LLZd±ÉóóÆjZáÐU*"$™äÅpZégnp÷@*āZ+g‡
IZ:‡ZkÃ¬xîgÐPLL‚³óó]Š{zc*Yñ@*āZ•ð)[Zzg‡.ÞÐ]
t]Æ!*g}~t@*W,Šc*Ynāz{„~Z±gÐ‡.ÞZ�Zx÷XZ%M

LLMiZŠZK̈âVÅui}óó~Z&b±Å’q-ÃZkz‰Ü»x!ƒðZ#LL§»C
Z±gÐ²óóßÍVÃƒU!*Ý¯äÆ̧Z2àgƒñXZ&+c***Ågc*„~

Æfg)LLf;-$óóÆZ°ZŠzÑg7 (Bell Shaped Curve) pú¸k       

Ã¾e$Š¶ÅÃÒ (Social Conformity) �YZ¤®)¦/Zg~ ™ä»†y
¹Y@*ìZzgZy»´`™äÅ "Abnormal" ìX©wÐXƒñßÍVÃ

¢zg]6,izgŠc*Y@*ìXQtQCìZzgøg~i0+Ïó±Zzg6»ç™Cì
1|tìā„N*U$ð”{ì²øgZ_N*U$c*âjwxîg6,psƒ@*
gLìXZq-!*izc*N*8-»vy**‡.Þ̂°ì1ñgzO7X

ñgzOƒ$Ëì1ŠzZNZEwÅYNÂ (Wilson's Disease) zÔÅFg~
ë÷: (Lewontin) ZzgC&4è

EHE (Kamin Rose) t**‡.Þ´`7ìX»ðgzi
LLZk~Ãð—7ā_N*U$aZöÐDº)J-„N*U$~ÐZq-¦ñ
âÅ̂~Zg»70*@*ìXZq-èpZgaÅLLf;-$óóZk!*Ú¿Åf;-$Å

ÃgCgC "pint jug" Zq-ºmÑb‚7ƒC�z{MÐ^™¶ÇÍc*āZq-
½ZYg;ƒXóó

ÃQCãCŠ,�ÛZë™äÅÌyZ0ÃlZÐ (IQ) ',^Åf;-$
!*Ÿ‚îg6,gkgeZzgZ°ZŠzÑg~‹Z¢~™äÅ§sáIXe{e{
g�zZáazZVßÍVÆ!*g}~ZL�g_¬ÆË~Zkät**‡.Þ

(Correlation) ¢ŠúòHāZµg�zZá�hzVÆ¤/Šz7~Ãðm!*b
7åXZkÆ4,Šq-CÙÚ»çazZV”VÅ82.ç EGEEÐƒ@*åXQCƒe$
IZkÅ6,-™DZ̧zgZkÆ»xÐZ7ZL»iÃMÐ(,JäÆaÍ!

ä(D.D. Dorfman) Y~Zq-Z%OâCÙ;]e~e~ezgs} 1978 !*gzŠMåX
t!*]êÁîg6,U*"$™Š~āZkZôm,¢Zzgdi‚bŠZyä}òZK
§sÐ{}¸XZkÆ�ÛZeU*"$ƒä6,ZkÆqñVÃg3ps™**7,ZZzg

Æe IQ ',Ã̂¡‚³jZáÐÑ6,zZ„',ã6,i',Š„Ò5#ÖÅˆ!
»ë?åpZkz‰Ü'Gg{‚w (Piltdown Man) ~',^»»x<eZî')4è

E
GE

Åi',Š„"gÍVÆ!*z�Š'‚³ôäZkÅî]ÃZk!*]Æ
ñgzOƒ@*ìX',^ÅzÃ]ÆÌ̂xZy4] IQ o]Æîg6,tHā
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Æ_.)�LLñ�Š{M!*Š~» (Harry Laughlin) Æ4·.$‹~Ñ¡Òè
E

E Office

ZgF,+ŠÎZVzóó»™**eLå(Zk»ZN[ZkaHŠHåYèZkÅeÔz{
pŠZzgZkÅâVQCîg6,Šâ©$zg~»Dg¸Xt¥â]ic*Š{F,

ÐZ~.Åˆ‰'ẐiZVt!*ÇßU*"$ƒZXZk Stanford-Binet IQ Test

ä¹XLLÃF,ZÅš¨Òð GVÅ&h»° (O. W. Halmes) ZzeÚ;'×  RÆQ
P~ ÃÌZk‡âyÆ�ag~|!*Ý¯Šc*ŠHX Doris ÅÇ Carrie ÷Xóó

Y~Fgƒ™zÃ]0*ˆXZkÆZ‚E+{»ìwå  1932(Vivian) z-+ Åe Carrie

āz{LL¹ƒ.góó¶X
YJ-Z%M~½ãäDÙZgßÍVÃZ&b±ÆÑÐƒU 1935 †g~

!*ÝHŠHXÑ¡Òè
E

EZkŠZ],}~LL"yzVÔMzZg{úgÂVZzg!ØVóóÃÌ÷áï™**
Erbgesund eLåZk»xÃ**i~̀*~Ì�lzyzlÐÑzqHŠH˜V

Æ�&ÑÄ
+A¢.ç
FFGDÙZgZK̈âVÃ!*Ý¯c*ŠHXZy~egDÙZgZ0+ñZzg heitsrecht

¾}Ì÷áï¸XZ%M~My»gMDÙZgßÍVÃZyÅ%èÆÜs!*Ý
‚rù~ HŠHXZ¤/p¯ò’q-Z&b±Ã»™Šc*ŠHì1

‰6N}¼g~M‰÷XtZk¦gÅŠZ¦ìāŠâ© (Psychosurgery)

XÆ ‚ruXÔ ̀ZkÐçÑC)b!*<mŸŠÃ»HYYìXŠzZ%O
÷ZkŠ?~ (Frank Ervin) Zzg�ÛiZgzy (Vernon Mark) **xzgâyâgu

ZãMÐò‰÷āZyÆ–wàzV~ƒäzZáYŠZ]f6)bÆ
Zzg?0+{¸VÆ‰7gzVÆŠâr (deranged amygdalas) !*)̄ƒD÷

Å̀Zk™ÆZy6,‡10*c*YYìX§»]ÆZkˆ~î]Æa…
Z%MÆ‡ây**Ç™äzZáZŠZg}�ÛZë™gì¸X

Director of Y~ 1971 Šâ©̀ZkÆoƒZyzZgzVÅˆlÆe~
Director of Hospitals Zzg corrections, Human Relations Agency, Sacramento 

ÆŠgxyƒäzZàâz and Clinics, University of California Medical centre.

Â"$ÐLL‚³óóôÆºm”VÅf†ªCÙƒCìXeZ],IZ,

Y~!*Ý¯ä»ª‡âyàgƒZXtZ,ßÍVÆaåÎâCÙ+»1ge 1907

(John Scopes) 0*ÉÔÃgrZ2c*f6îg6,mzgŒÛZgŠ}X,‚w¬Yyj:
A Civic Biology ÅÂ[ (G. W. Hunter) äZg»7,JäÆaYeÚ½
Parasitism and »$+**xiâ:R÷áïåX Jukes and Kallikaks ZEwÅT~

ÅuqÆ�z{tHì: Its Cost to Society - the Remedy

LLZz6,Òy™Š{{0+Zy‰%zV{0+ZyZkz‰Üñ�Š÷�ZkoÆ
~Fg~ÔZÜ¹¤/Zz^Zzg̀x;gì÷XçÑ}ÃZ,  îwz²n

{0+ZâVÅ¹¸g~7[**7,CìX!*ÇZÏ§b‰¹Ð7Š}Zzg
Y0+ZgŠzu}7ŠzVZzgY0+ZgzVÆZ0YD÷ZÏ§bt{0+ZyçÑ}
ÆZ0‰÷XÜs7̧āt{0+ZyŠzuzVÃ™BÔag~ZzgFg~Ð
vyàD÷É|~ZyÅ™«ZzgŠN¸wÆagc*„úZxÆ

ZzgŠZgZÑây¯ñ‰÷t9 poorhouse bZEw™CìXic*Š{F,Z4Æa
sV~Z÷X

LLZ,ßvZ¤/ÁF,ŠgZÆYâgƒDÂë÷áh+Zy»;îgz1Æa
Z7YyÐâgŠïXZK̈+MZkÅZYi]7Š}Ï1øg}0*kZk»t́`
ìāZ`yzVZzgŠzu~»V6,}VÃZµZµ™Šc*YñZzgZyÅ!*b
÷áŠ-VÃZ§hVÐgz»Yñ@*āZyÜSQZzgZzo5+k,±ÆÎ
Y%ÆZk**]Ã»HYnXóó

YÆ‚}J-MÐic*Š{Z%Ogc*2V~!*Ý¯äÆ̧Z2 1930

àgƒ`¸ZzgZk´`ÆÝÛ»ŠZ],{(,J™Zk~¬Š~ÑZçVÔºÆ
Y~ZL 1927 ¬Š-VZzgŒVJ-āZ0+ðVZzg¾zVÃÌ÷áï™1ŠHåXtî

zzIV 8-1 R~4*Ãĝä (Buck v. Bell) ,-z~â  ²z`ÃâZ#
ÐzgQgc*„»!*Ý6»‡âybwg3XZkR~Zq-ZVg{‚!CÃx
±Å÷áï¶&%ÏZzgŠâ©$zg~Ågc*4»ßã~)gŸ»gZ:îg6,!*Ý¯c*ŠH

Eugenics Record åZk‡âyÆ�z{ªZK̈y¶&ƒU!*Ý¯c*ŠHåX
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Zg[eZ°“ 1.2 »IìāLLZq-‚ŸŠÁ™äÐoÃ (Adrian Raine) g¶
÷XZkÆË~Z%O¡Æ̧òZŠZg}äŸŠÐ0ïÆaZL

12äNational Science Foundation Y~ 1994 �eZ°™Šc*ìZzgŠc 58 PÃ
�eZ°ÆyaÐ0*õ‚!îCägôÆâzm,¢8Ñzq™Š~÷Xâga

ÆBaylor College of Medicine ÆÑg}~ Scientific American YÆ 1995

»ŠúòìāLLáµ (Stuart Yudofsky) Z-g^-Šz¢hÀö
E

%;]Æç}
F,¹Æfg)ë¹ÐZ,ßÍVÅøá™äÆ‡.ÞƒYNÐXÆ
Šâr§»Cîg6,ŸŠ»gsygnp÷Xóó

‰òV~CÙ§bÅqzVÃQCc*§»CZ%ZnÐ™[™ä»
�ƒŠHìOñZk!*]ÃKÆā�Y)bÅzz�YqÑ]ƒD÷X
QCƒe$Æ„„Ð0ßÍVäCÙ§bÆg‡IZ:}òZ~.™gÇ
÷ZzgÓxçÑC)bÃQ]ÅR6,áMñ÷Xic*Š{²ā7¦/gZāï

™zñÎxgnp÷1ZÌqD Y Ð„CÙZ(ÎāŸŠÆ¹ÐêxZq-ZŸ°
î]Ðtm)0U*"$ƒZìXZ[‡ŒVÆŠârÆ‚tÆ{~
Áu¤/òÅÞŠ]§»]ZzgŸŠÆŠgxygZÆÆîg6,Âz»%œ/0g„ìX
Z[Zq-Zzg?m,ìTÆ�ÁZiÁZq-ÑÄZ0+gzyàM!*Š”VÃÙ|#HYñÇ

ZzgQC{xVZ7ˆ~Ëz‰ÜŸŠÆg56, Biochemical LLXÅŸ
`NÏXóó

Z+Pï»ç{åñ�Šg;ì�Q]ÃÔ±Ôêâ:c*�`ŠÔgzb
Ð�hŠ}XZyZ°ZŠzÑgÐß}òZ~.KYMh÷6āZ%M~({ÃñV

‚ì1ŸŠMö̀ZìÆe~¤/ëgƒäzZßV~ZyÅÑb 12.4 ÅM!*Š~
ÆZÏ*y~ë7,_÷:LLtZ%6,.ã Scientific American ‚ìX 44.82

»!*)̄ìā„CÙczè§»Cï�YZzgpDZ%Ã]ÃZ0+ðVÅ§b
ÃZ0+Zi™ÆtÐ#t]Ã¾e$Š}$ËìXóóZkç}ÅzzÐ#
Z•VÆpyZzg%O[Æ%äaYäÆÜs!*§^K‰÷Xg¶

oƒ{~ZyzZgzVÆ!*g}~7ØìLL�YgbZzgn{Ágzb»ZÖg
™DƒVÔÂîg6,Ë”h+Šâ©Fg~ÆË~óó@*āLL̀ZkZzg´`Æ
§hVÐŠârÆZy%Zœ/»Ø`c*Yñ�¬ÐvyiŠ{ƒVZzg6,ŸŠ
gzb»!*)̄ƒMhƒVóóQ̀ZkÐZ7Zµ™Šc*YñX

�Z[~Zq-ZyzZg?m,HŠHT»LLnŠ!HŠHå'(,_ƒñ©
].z4ÆgDyÔ7g’Å&¢AZzgCÃxçÑ}ÆÜsÐ]Æ',5

Y~ƒäzZà»xÅEÙ@*wÆ7gzV~Ð 1971 ZÖgÅzzÐ'ZÐZ6,s
Zq-Æîg6,Ù|#HŠHå'Zzg½ãZÏŠzg~7,"»Zz!ñZŠÌc[Å
§bMc*åXóótÔÃc*](Ïg‡»Ã~:©÷X

Ã (K. Nelson) ÆeZ],IeZËÆXæ Lynchburg Hospital Y~ 1980

Y~ƒZåX 1972 Ø`āŒVegDÙZgÐic*Š{M6,cƒ`÷ZzgMy~M6,c
tz„hwì˜VP~»!*Ý6»M6,cƒZåX,-R~ZEwƒä

²āƒZ)xŒÛZgŠØY`÷XƒU!*Ý¯äÅg‡IZ: IQ Test zZá
¦gZ]¡âèÆLL@*gq-ŠzgóóJ-özŠ7Zzg{mîgÐZ%M~4‚³
Ãc*]Æ–g}M`Ìi0+{÷XZkz‰ÜÌ!*Ý6Ð0¸Z2Z%MÅ
!*Kgc*2VÆMM~ñ�Š÷X

(Crime and Genetics) ̀xZzgQ]
YÆ‚}ÆM¸iÐã~ÈZ%ÃV»Úƒ&kH(,|ŠHìX 1970

',¤6~Ì{-VÅ®ZŠgkgeR6,ìX9V~{~Zãic*Š{ƒ‰÷ā
Y~Zk6,û{ 1994 âga 10 Z77:ÅÅCV~g3Yg;ìX+³N*Zä

™Dƒñ–:LL',¤6~ã~ÈM!*Š~ÅÑb45¾æ XEY~Æˆ-g\ÅÃ±
ÆCÙoÐic*Š{ìXóóZkÆ!*z�ŠŸŠMö̀ZìÅRŠzâV˜´~—
ìXZkdZy~Z,g‡IZ:ìÑ]ÃÎY%»ñµ5ì�êâ:
gzbÃ§»CúZïÆ‚BN™äÅÃÒ™D÷XZ%OâCÙ;]Zi+g+
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ZEwHY@*ìX̀xÔ¾"$Zzg"gziÇg~z){ÆaçÑ{f)ŠZg7ÉZK
82.ç EGEEc*ß§»]Æ!*)̄�ÛŠpŠZyÆaf)ŠZgìX®ZZk»´`tìāZk

Å)−jRc* Testo Sterone ÅQCc*Šâ©ù~ÅYñX¼Šzu}ßv
ŠwÅNgëgw•~ZK̈ãŸŠÅzŸs#ˆl™D÷X¼‚bŠZy

ÅR~¶Å§sZ÷ág{™D÷�Šzu}»ñVÆ´z{gÆ Serotonin

Journal of Criminalä  (C. R. Jeffery) ÏWg83«ç EGE~  Zdw6,ZW,Z0+ZiƒCìX
ÅR~ZŸ†™Æ̀ZìÅR Serotonin ~–ì:LLg~ Justice Education

ÃYgq: Serotonin Boosters Å§b Prozac ÃÁHYYìXóó®ZjyjŠzZ
'×Z`gppzZá%ÉVÆ´`ÆaZEwHY@*ìXZkÃ̀»ßƒ**Zk

|ÐzZãƒY@*ìāZZz‡]~t6ðâŠ{ŠârÆZ”V~Ác*
ic*Š{ƒYìZzgZkÆZW,Z]ÌZƒMh÷XâjwÐÌZkÅR~
p~zZµƒ$Ëì@*ëtLL›ëóóZy»gZ37gzuMhZzg:„ZyßÍVÃZL
góìÑ]Ã�ÛzrŠ¶ÆaÑouŠú}™äÐgzuMh÷X

83«ç EGE~tz»ª™@*ìāLL‚bÆaÑixìāz{CñāÃµZ�ÛZŠêx
FÐÃµ7ZzgÃµZ�ÛZŠ¶K:FÐÃµ7Zzg‡âyÑÍ™äÆaÃ́
ÕqV»xŠ,Ïc*7Š,ÏXóó-Šz¢hÀö

E
ZkŠúòÆ‚B83«ç EGE~Æ�lz

yzlÃ¾e$Šêì:LLëQCZŠzc*]ÆZz[ÅŠr6,9}÷Xw
~tƒÇāYg¢AÆ%nÅQ]ÃŒYñZzgZ,Z�ÛZŠÃÙ|#HYñX
~ŸŠÅgZ{Z(g™ä»ic*Š{gsy0*c*Y@*ƒXóóZk»ìwìāiîg6,¹

Anti Convulesants, Beta ic*Š{u¤/x”VÃ±™**ecZzgZ¤/¢zg~ƒÂZ7
HìātŠzZ×VLLZK77g~™, -Šz¢hÀö

E
ŠbecX  Lithism c*Blockers

ÏóóZzgLLŠzZ‚i~ÅÅÆai',Š„ñZµóó�ÛZë™,ÏXtY'PZV
Â7āZkÅgzK6,æ¾§sÎƒZìX

Æ–w:LLZ,ñ̂�Š÷˜Vë§»C§i»g (Fish Bein) -Î
ZCä»M¸i™Mh÷Xæ»gzVÃZÐZŠ~îg6,YiÅ¢zg]ìXóóz{'×h+9

Æ_.Zk§bLLM`J-ÅYäzZàÓxF,§»CZzgQCïCÃñV6,
ÅˆìXóó

g¶MÐ^™qì:LL¦gÙāM\Zq-MJ‚!aÆ!*\÷X
ZÜ¹Z{zZtì:~M\Ð¼VāŠBëä(,}eä6,**\ÂwHìZzg

‚Šg\oÆ‚B7Íð™Mh÷āM\»^ä‚wÆZ0+gZ0+g{Š 80ë
gzb»ZÖg™}ÇXëM\ÃÚZ,§»CÔ�YZzgZŠgZuÅ¯6,æZìÆ
6,z¤/ZxŠ}Mh÷XÆ!*)̄ZkÆ6,ŸŠêx“WÆZk**]¹ÁƒYN
ÐXóó

LLM\H™,Ð?HM\ZLaÃZy6,z¤/ZñV~÷áï™ÆZkÆ
â¸6,Zq-êxÅwÐá»qÎŠ,ÐZ¤/pƒYìz{!*Ç9xƒ?c*

‚ç{ñwBÐāz{(,Zƒ™' 80 M\ZkÆ´`ÐZïg™ÆZk»
ZKi0+Ïn{™}ÇX -a

M\Åi0+Ïn{™}ÇX -b

ZLÇ¸ÇVÅi0+ŠHVn{™}ÇZzgƒÐZë!*]tā -c

Zy9xßÍVÅi0+ŠHVn{™}Ç�ZkÆ;ðV1ZVN -d

Ð?óó
‚¡Æ‚BÂZq-§s'aÆwÆêâ:gzb 80 Zzwtā

Æ07Íð™**z,„e7ìXŠzu}ZkÐ̀x»Z²Zx',Z{gZ„Zk
�ÛŠ6,M@*ìXtg‡IZ:Š?tKÐ‡Üìā̀xÔŸŠZzgŠzu~�Y
yZÒVZkçÑ}ÅaZ™Š{÷T~ëgT÷XtZq-Z(çÑ{ìTÅ
ãCŠZK̈yÆZ¡wZzgo«Åic*Š{Ðic*Š{ÑbÆ”w6,ìZzgt(,}
eä6,"gziÇg~Ô¾"$ÔgÎZÁi0+ÏZzg"yßÍV»!*)̄‘W÷ZzgQ�Z6
t�YqÑ]̀xÔŸŠZzg"g·ÃaZ™D÷XZk»m82.ç EGEEc*§»]Ð!*Ç
7ìÉZkÅ‚g~zzuâtŠZgZ:çÑ}Å',',e$ìX

§»Cƒe$IzVÃg‡IZ:�Y¦gZ]Ã¾e$Š¶Æa
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÷Xóóz{HìāZq-Ðic*Š{÷áŠc*V%ŠÅLL¡]óóì²úg]ÅLL¡]óót
ìāZq-%Š6,„¤®)™CìX�Y§»]ÅS¤tìāz{%ŠÅ!*ÑŠ4
Zzg4CeJ‘Æ�ZiÆîg6,ZK̈ã�Y©]»£¨YâgzVÅŠ*Ð™C
ìXzÔHìLLQCƒZÚ”h+¢zgìātwÆ¹ic*Š{MiZŠZzg
)zZ]6,FFçÑzV~Ì„œÅzz¶ÇXóóYâgzVÅŠ*ÅãCŠ6,‡ìt

=w¬x¯äÅ (Desmond Morrris) ¸Îaì&âCÙ³Z*]e\.5åEHñgk
ÃÒ™@*ìX

Ã%œ/~wŠ~ IQ Testing f;-$ÃñgzOU*"$™äÅqDÃ@V~
~ZÏ6,Zã "The Bell Curve" ÅÂ[ (Charles Murrary) ˆìXegÖ%}
ÆZz‰�ÛtÅ IQ Š?ÃŠCÙZc*ŠHìāZ%OCÃñVZzgg8-ŠZgßÍVÆŠgxy

zŸs#Q]ÐƒCìXZkÂ[ÆãCŠ~ŠÑbÃ!*g!*gßU*"$HY[
Æ_.tLLZ�ÛjZµZ%ÃVÆ (Peter Breggin) ð',l ìXâCÙ;]

‰¦gÃZ¸gäZzgZ7ZÛZzgYgbÆîg6,7™äÅ King Kong !*g}~
Y(XpQCƒe$ÆÃc*]Æ 1995 âga 13 ÃÒìXóó)Š~Çge+Ô

The History and Geography of Human Genes ÜsƒÐic*Š{n{ÁÞŠ]
Paolo Menozzi, Luca **òqDÂ[ÐQì&M!*Š~ÅQ]ÆâCÙ+

ä–ìXtÂ[M!*Š~ÅQ]Æ!*g} Alberto Piazza Zzg Cavalli S forza

~ÅYäzZà�k‚!ï»i',Š„vhìXtZk!*g}~Z[J-Åƒ
ÐRzŸs#ìāZK̈y¾§bZL™zñÎxÅR6,ZƒD÷XÂ[»
â°tìāZ¤/g8-Zzg‚|#ÜÒS:]ÃZµ™Šc*YñÂ¢Æn
ZK̈ãLLhóóª]Z0îg6,Zq-Ü÷XZZ�ÛZŠÆŠgxy�Ût¤/zƒVÆ
Šgxy�ÛtÅÚ¹ic*Š{ìþN*ì̃G+Æ_.LL|~Z�ÛZŠÆŠgxy
àqZkŠgic*Š{ìāQCR6,±»‚gZ¦g„"pƒY@*ìX!{3¨4è

EE
GEë

÷āZq-M!*Š~ÅŠzu~M!*Š~6,QC',F,~Åz»ª™äzZáÃc*]ÅÃð
Y( 1995 †g~ 16 LL‚³ãCŠ7óóìX)

ìāêñV»ƒ~´`ƒ**ecpZ¤/Zk~**»òƒÂLLZ7)§²áÆ
ÆSerotonergic System aÃÈǵecXóóZ‚E+{Ã¢ìā:LLZ[ë

!*g}~ZÚ¼Y…÷āZ¤/Ãðĵw~Zh»g™ŠÏ:Š3g;ƒÂ…Zk
ÅR»Y,̂{¢8ecXóó SerotoninÆ

(Racism and Genetics) ±6,4ZzgQC
Y~Cc*ŠHåāLL}.ZäZq-DÙZg 1899 gc*„;ñ�{Z%MÅÂÃ

‚wJ-Zôm,~1%zZàZzgÑà-g\ÅZ̧ZxÃ¡Zka»g7Hìāz{‰w
ZzgZgZK°=™Cg÷'Zkä…xZã~ZkaâCÙ¯c*ì@*āë

BVZzĝñƒñßÍV6,Ó#Ö™ÃXóó
tŠ? (B. Shockley) Æñ].zV~ÐZq-!Øµ (Transistors) R,Z4,7

Šêåāaè»áßvCÃñVÐQCîg6,Áf�÷ZkaZ7',Z',Æ
ñZµ7YeÂÔ�gâCÙ;];÷Z;$h45ë

J
GEÌ¸Ã̀g‚rìXZK̈ã

¡]ÃÓx�Y',ZÇV»u*ìwHY@*ìZzgZ(Šzu}YâgzVÆg‚›
Ð‰*”{xã7™ÆHY@*ìXzWF,sV~�Y§»]»Šúò

"Kin tìā±6,4Zzģx6,4D©ÂxÅ¡~÷áñ÷�&+Z]pŠD©Oî
Hì:LL¸x6,4Zzg±6,4 (E. O. Wilson) ÅaZzZgìXZ~ZzzÔ selection"

pDîg6,›zú0*äzZàF6,4Å÷áñ÷Xóó
gleeZ+äÌZÏn»ìwªCÙHì:LL#ƒÅÂ±-VÅY$Ë
ìātŒÛR³m,zVÃF,ßŠ¶ÆgsyÅ)[îg6,Zq-ÀòZßw~p~
ìTÆ�pŠÃZ,Z�ÛZŠÆ‚BÙ|#HY@*ì�Kã˜tgnpƒV

C85 ZzgZ,Z�ÛZŠÆ‚BÑZ0gztZCc*Y@*ì�̂z³>Ø~ZƒVXóó
çÑzV Dg~XZ‰™äzZáÔ �Y§»]Æ!*ãZ~ZzzÔÆ_.LL

~%ŠDg™D÷Zzgúg'y6,gS÷Xt”h+ƒZÒig¦ZzgQ
çÑzV~Z[Ì0*c*Y@*ìZzgÜsZÏãCŠ6,Z(4ìāZkÅa,QC
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XÆ!*g}~;]Ô§»]Zzg/Z*] (nature - nuture) Šg]X6,zgl
ÆaäâCÙ+ÅgZñ¥xÅX!*g{LL_wc*gi+póóâCÙ+~ÐŠHg{ä¹
āâjwzgZV$Ðic*Š{Zëì²Zq-äZkÐZ«¹XŠZ#Ö6,2V~
ÐŠHg{äzgZV$ÃZëŒÛZgŠc*ZzgZq-äâjwÃ!ez),34hÀö XEÃt³LL6,.yÁóóÎ
åp˜VJ-øgZmìt!*ÇáµåX

ä�Y$Z~.Hì:LL§»Cçâ]9 (Roger Scruton) gz̀hzH
ìāZ,Óä6,z¤/ZñV»**»xƒ**Dì�Z�ÛZŠÃ6g™D÷āz{ZkÐÁ
£¨!*iZzgpŠ¾nFTŠgz{QCZ±gÐ¯ñ‰÷XóótZ%M~
QCƒe$ÆŠz!*g{¼gÐZzgZyÆZko]Ðā»áÍgzVÐ²÷Zzg
'×Šzg¡ŠgxäZzgZd6Ð²ì!*ÇëM}ìXZ,È&+}ŠÑbÅ
1C„Æa‚bÃZEw™ä»ÑZ7**x.Š³]Zzgcz†«™**
ìX

(The Selfish Gene) pŠ¾nå
ÅzzÐ (The Selfish Gene) &ZKpÐi·Â[pŠ¾nå gleeZ+

à]qÝƒð¶Q]Æ!*g}~¤/â¤/xc»%œ/¯g;ìXâ“°
ÅZÌÃt™` DNA ‚Ó]ÅÜ»g™äÆe~ DNA !*Çß¡

)Z� amino acids ÷XZy~7æ{¥â]i0+ÏÆa¢zg~ãCŠ~ñZŠª
F,Ú(»g™D÷XtZ,6,z”¯D÷�7Í/õ E

GZzgZ¡IúŠï÷XZk
zzÐ¼â“°!*Çß¡ZzgÎØ!*Çß¡tŠ?Šï÷āÓx¡~ZN[

ÅR6,»x™@*ìX¹Ð‚bŠZyåÅª]Z0âÎÆH DNA My»g
~Z,¤/ëgƒñ÷āZy~ÐZÒŠg|#1~Zãẑs÷āZ7
kŠ3ð7ŠêX¼Zq-äåÃZ+6,ZuZgpÒV«™Š~÷XÐg‡
IZ:¦gZ]Z~.KYgì÷XZkìwÅ×e$QC‚bÆ›ë‡
7™DāË¿ÅKãÔf6ZzgZÜ¹S:]%psƒñZzg**‡.Þp

ZkÂ[6,û{™DƒñN*ìG̃+~÷áù”{*y~–ì:
LL)]Æ!*z�Š‚bŠZâVäFgzZe$ŒŠgc*©Å÷XZy~ÐZq-
Â[ÆÃg6,Š*~QC�Ût»g3uìT~…3ýGÆZq-§sZ�Ûi
ìZzgŠzu~§sM7´YèM7´ÆZÝ!*°zVZzgik,,õZðZ�Û$©3ð GGGV
~¢ÅgöZzgKã‚|#ÜÒS:]œu÷Zka¬xìwåā
z{¹ŒÛRmgnpƒVÐpZyÅ82.ç EGEEZq-!*ÇZ¹ã‹C÷XÓx
ZK̈âV~M7gZ�Û$©3ð GGGVÐƒÐic*Š{Z÷ZzgZL7,z±Vª
†[æ¹Z¨ðßÍVÐƒÐic*Š{ŒÛd$÷Xóó

û}ÆMy~–ìLLÃTÚÃ#�ÛtÆîg6,Š÷[ì'Vw
Æîg6,-g8ZzgZ�ÛjßÍVÆŠgxy'z{ic*Š{F,ñÌÐ_“ÅzzÐZk
z‰ÜaZƒZZ#ZK̈âVäZq-',ZWÐŠzu}',ZWJ-ÜkãÅXóóÂ[
ZkZ%ÅÌ¤&™CìāZK̈+MÅZ’ZZzgZK̈ãóÂV»M̀¸iÌZ�Ûi„
åTÐU*"$ƒ@*ìāZ�Ûj÷ácÐeÏZK̈ão{©Ð6,ZãeÏ
ìX

gó0*ÎVÃY,̂U*"$™äÆa§»CZzgQCÃc*]»ZEwÃð
5!*]7Z¤/pÔŠk‚wÆ²ā~f!ÓáVÆZkÀògsyÆ!*)̄
Z75i0+ÏBìTÆ�ZyÓáVä#kgc*„Zzg'×Šzg6ÅŠv
»xçV6,Ygq:çÑzq™gÇ÷Xr~»‡ây'ªk»‡ây'
Šz!*g{�~MŠHìXšµZk~-EgbVÌ÷áï÷˜VåZ,ßv
!*Z�ÛZoïYD÷�ŠJg}Æ‚B¾äÃ»gƒD÷ZzgZkÐZyÆPk,i
Ã¹ÃZ+{Ì(ìX

¹ÐZ,ZZ0+Zg¬ÝÌ÷�ZL%DÆe~)_.!*Cgztgnp
÷1t¢™**‚Š{ßk6,FFƒÇāZk|ÅzzÐāZyÆ**ñVÆ‚B
wzsÅZq-D·gñ�Šìz{ZkçÑ}~ñ�ŠŠ!*îÐMiZŠƒ‰÷eì

ä**x.Š (N. Pastore) Y~Z+0*,} 1949 z{pŠZkÐMÇ{ƒVc*:ƒVX
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~LLêâ:Zzg�`ŠÔgzbÅQ]óó6,Zq-»Ð÷šð¶̂X¾{Hg+~
Y~ZÏnÅ»Ð÷T»̈zL#åúZò 1992 ÐŠk»mZ%MÐå˜V

äÔ (Sir Michael Ruttar) Š!*îÆ!*)̄™c™**7,~¶Xç6,Íuâ¡gzR,
ÐìÔ¹ì:LL̀xÆaåÜ London Institute of Psychiatry T»m

Ëq»z�Š7ƒYóó1eZË¤/v~P~‰Šzu}Ñ»T»m³gZez
ÐìZk!*]6,‡ì¸āù¦ Institute of Behavioural Genetics -Eg;Æ

‚êâ:ŸŠÆf)ŠZg÷XZ¤/pZkä¹āêâ: 50Ð40 îg6,QCúZï
gzb»LL´`óó74545ë EGEGHZ

+C42.ç
E

EEJG8-Ð™****‡.Þ¿ƒÇXŠzuzVä¹Zq-!*gZk
Z%Æaf)ŠZgå»Ø^YñÂic*Š{Ygq:gzbÃ‡1~ÑäÆa
ZŠzc*]»g™äÆZi{áZk**]ñ�Š÷@*ëZkättg{¢zgŠc*āZ¤/
qnúg]Æ±ÐtªCÙƒāZkÆa~Z+åñ�Š÷XÅzzÐ
Zk~Ygq:Zzg�`ŠÔgzbÆ0*ñYä»ZkyìÂZboÜ6,̈gHY**
ecXZ%MÆ̧òZŠZg{¡ÆeZËe-eÍ®}äZkÃ̀Å×e$ÅXóó
{0+ZâVÃt¥â]Š}ŠbecZzgZ7ZYi]ƒāz{ZLîg6,Zy¥â]Ã

Y( 1995 �Ûzg~ 14 The Independent ‰oƒ−ZEw™,Xóó)
Æ6,zW;4,',z3,Æ_.Zq- Nijmegen University Hospital ;CÆ

Z,{0+ZyÆ%ŠX~ñgzOîg6,Zq-{mnÅQC{òñ�ŠƒTÅzz
ÐZq-Z,{%}~¶zZµƒYCìT»mg~�xg‚ãÐì
LL¯g~Yg¢Aóó»bCÙ{™D÷T~M>iãZzgi**!*rÆZg‚[ÅÃÒ

ÆUniversity of Helsinki Zzg (Dr. David Goldman) ÷áïìXeZËe-eÍ®}
ä¹āz{Yg¢AÐ0QCpZ] (Malli Viarkkunen) 6,zWâàzc*gÃá

»uZrZkÐÎgì÷āßÍVÆg~ñ�Š6ðñZŠ6,H¿ƒ@*ìX
LLZŠzc*]»g™äzZà|VZÌÐøg~Šgc*:V~ŠpªCÙ™g„÷Xóó

Y( 1995 �Ûzg~ 14, The Financial Times)
Z-ygziä»Ð÷Æ!*g}~û{™DƒñZÐLL1Š{Ô6,.y

qª~82.ç EGEEÆfg)zgZV$~Q÷QÌZkäZŠ[~!*g!*guZVc*ì
Zzg�,œ~~�Y0*Œ6,¹uJ-ZW,Z0+ZiƒZìX

åZLZW,Z]zZ−+ÐZzÑŠÃv™CìXZÐÜsZ82.ç EGEE)Î
ë÷(ÆŠgxy�ÛtÆîg6,ÒyHYYì�Zq-„q6,ZW,Z0+Ziƒ allelles

X�ÛtÅ allelles g„ƒV)VwÆîg6,(M\VÆg8-Æašc*',Zîy
‚|#c*gzbÅYõ7,@*wc*x@}Æ Physiological Biochemical Ù|#

fg)ÅYCìX)²pÆŠzu}ù}âjwz){Ã{g`™Šc*ŠHƒX(
Short $+¬ÐF‚bŠZyZzgŠzu}ßvèÃg{!*Ñ°pÆaZ(

ZEw™D÷�ßgZ56,áY@*ìX{mîg6,tāZq-Z+å� Hand

Zq-ZÐZŠ~YâgÆgzbÆZƒä~çzyƒz{ZkÆºmgzb»å
YÆ‚} 1970 0YCìXeZ+ZkYw~FzZÑzZu‚bŠZy7ìX

Å!*]™D¸XZq- Genetic coding ~¹Ðßv8ZzggzbÅpçVÅ
å»ZÏp!Æa0*ðYäzZàŠzu~åÐñZi:™**Ì¢zg~ìXtÃð

Z+�7ì�pŠZKZµwgBbƒX6ā°+äOîg6,¹åQ]
Z%Ã]Å‚bì:ā̃tÅX¦SÏ!*]ìā~ZzgM\ŠzâVpŠ¾n
ƒMh÷'øg}Šgxy0*ñYäzZá�ÛtÆ!*z�ŠXM\fZCpçVÃ
Zq-ñZiä6,ÑÍ7™MhXZKÂ[pŠ¾nå~eZ+Zq-ÐŠzu~°p

J-MÐúê4Î@*ìÔŠúòtìātZq-Šzu}~psƒ$Ë÷'
qÑèz{Z(7™‰XZkÆË~§êCƒe$Åj,Z‚ÛZðƒðìX
Z%OZzgŠv‚bŠZâVÅZq-7g~±ÅF,šMZk6,ZnÏ6,ƒg„ìX

Duchene muscular Q]~ƒäzZà‚³ïäZ+Fgc*V‰
z){ÆaX~QC¥/(,ÅÙ|#ƒð dystrophy Huntingtion's Chonea

ìÔZŠzc*]ÆZEwÆZk**]Å¶K0+„Åì@*ë¹ÐZ,Šú}KY
gì÷Íc*82.ç EGEECÙ§bÅqzVÆaf)ŠZg÷‰ë½I~Zzgêâ:gztX

Y~ßy 1995 tQCƒe$Óx�Y)bÃQ]ÅR6,áMCìX�Ûzg~
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ÆZk�g£á»*‚ç (Butler) gz1IVÆZ0+g™«ÐgT÷óó(Xt=
ìā%©¡Zq-Z+ÚìTÆfg)Z&+{Zq-ZzgZ&+}Ã¯@*ìXeZ+Æ

¯ä»§iìXz{82.ç EGEEÃ‰6,ZuZg DNA »'×h+ DNA 4,Šq-Zq-Yâg¡
pÒV«™@*ì�GÑe$I~ìX

ZLŠÃq~HìLL=µìāgziZzgÍ®ŠzâV„ƒe$I÷ eZ+
ZkÒpÐāŠzâV„Zk!*]6,¢gnp÷āøg}ÓxZdwÅãCŠ8Zzg
âŠ~ìX~ÌZ(„ƒV'ƒe$ÆÎZw6,Ãðeì�ÌÃ̀g‚rƒZk

ªQ]»Â÷áï™Š¶ÐÃð�Ût77,@*XóóQz{Hì: "genetic"~
LLZ¤/M\Zq-åƒe$I÷ÂM\t¢gnp÷āM\ÆÓxZdw»ç
âèÅ8z�;]Ðƒ@*ì'ZkÐÂîg6,H�Ût7,YìāZy~Ð
¼8z�;]QC÷?QCƒe$IzVÆ!*g}~tìwYVHY@*

c*Z²ZxÐMiZŠƒD (Ineluctable) ìāz{âj1Cƒe$IzVÐic*Š{**¦/k,
C87 ÷?óó
¡]~CÙqÅZq-zzZzgZq-ZW,ƒ@*ìT~ZW,ZK!*g~Mä6,zz0

ÃM:~£ç™Šê (Fatalism) Zzg¼k,6,4 (determinism) Y@*ìXeZ+ƒe$
»M!»gƒ@*ìXóóQCƒe$»Zq-ºm|xì˜V DNA ìXLLZq-Y0+Zg

82.ç EGEE_N*U$ÅZÝ¡]»ç™D÷XZk~Ãðµ7āåËY0+ZgÅ̂
zßg]6,¹ZW,eZrì1ZkÅ�6,âjw»ZW,êÁƒ@*ìXVwÆîg6,
Z¤/̃zazZV”VÃŠz!*ÇZnÆâjw~6,zZymJc*YñÂŠzZ

™ŠZgaZƒVÐX6āgzizŸs#™@*ìLLŠg|ZN[G¹Ï¥V6,
ÆåÆ',Z',‚,̂Æ•}ZKZÐZŠ~w~ÉƒÌ DNA ¿™@*ìX

»ZÖg7g~„N*U$Æ:©~ƒ@*ìÔZka DNA Mh÷Zzg7Ìp
82.ç EGEE»ºmù·c*‚g}„N*U$GZN[ÅZq-ZzgRÅúÒÏ™D÷X
'×h+',MV„N*U$Zq-_N*U$ÆZ0+gz�Šgnp÷ZzgZk_N*U$Å’Zzg+»
Z®gŠzuzVÆ‚B!*b¿6,ìX®ZZk»ZN[ZkM!*Š~Æ:©~ƒÇ

ÁZzg)áZiyŒÛZgŠc*XGg{‚bŠZâVäZq-â~ZkÃç»¶K:¯c*X
äZÐLL.e$ (Dr. Zakari Erzinclioglu) ÆeZËi»g~ Durham University

äAshley Montague Z$hÑõ GIñ&45¼/õ EH
G
YE ¡‚uÔ‚Š{ßk6,FFZzgÑZg]Z0óóŒÛZgŠc*X

Œc*āLLtêx82.ç EGEE7÷�êñVÃð™C÷ÉZÒZz‡]Z7êâ:�Y
qÑ]Z(¯D÷Xóó

Y~÷áùƒäzZàgleeZ+ÅÂ[pŠ¾nå~FaïŠ¶ 1976

zZáŠú}K‰÷XeZ+HìLLëpŠ¾naZƒD÷XZ¤/pz{Hìā
LL82.ç EGEE~ÃðŠzgZ0+77ƒCóóZzgLLz{wÅµ/È~7™'óó@*ëeZ+
Z7ÅgZzgZq-LLpŠ¾nóóÙ|#«™@*ìXz{ZKÜ»g™äÅ[™C÷Íc*
z{Åg~îg6,µ/È~™g„ƒVāZkÑÆ”w»4+§iHì:

LLGZßàîg6,Zzg|~ÌåZÐZŠ~ŸÅŠ-Zg\8-™!*CÙÅŠ*
~ñ�ŠZâÃZEw™CìZy~Ð¼"YyƒD÷Ô¼Y0+ZgZzg¼
¹Šzg~6,zZµƒD÷Xðh~Ï̧]!-B5Ïî

GE
GZEw™ÆëåÃ̂âqÅ̧]

ÆYwÆ%œ/~´ŠNMh÷XŠ*ÅZq-Ú¹ÐY0+ZgzV~ù82.ç EGEE

ÆZW,zgÎcÅ¿5+k,~»%œ/ƒCìXåÅVÆMÐÓxuu,ˆ÷Xóó
C86

eZ+Æìw~aèZÐZŠ~Y0+ZgZq-ÐŠzu~±J-!*¹7“²
82.ç EGEE$YC÷ÂZkÐt³À_ìā¡~ZN[$YäzZàqc*Šzu}/V

ÅR6,¿™@*ìXZkŠzgZyCÙ DNA 6,¿™@*ìX®ZÓxZN[My»g gene~
åZ‹±~pŠÃŠz!*g{aZ™äÆaŠzu~åÐ£™̈g„ƒCìX

LLMy82.ç EGEE~Z+H{m!*]ì?�Z[tìāz{ZKÜ»g™äÅ&¢A
gBb÷Xóó

ZkÃ̀ÆjZáÐaèi0+ÏÅÜå»g™CìZkaY0+Zg¡
XÃt»xº!HŠHìā (Vehicles)

82.ç EGEE»M!»gì)LL’Å�'gz1^
z{ZypŠ¾n‚Ó]Ãôp™,Î82.ç EGEE¹Y@*ìóó'LLz{M®ZŠ~xZu
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™ÆZK82.ç EGEEÆa¼ZY7™g„Xz{z‰ÜZzgÂZ**ðŸù™g„ìÎ
ZÐZLŒÛRģŠZgzVÆaZzg!*<mZLw~ƒäzZá”VÆ
aX**ecX¸„tZ+tì�÷áfz**Šg„ƒCìZkaLL¡~ZN[óóä
ŸÅÓÃic*Š{!*gq-Î¯äÅiØÍZgZ7ÅXóó

z{HìāLLZ¤/Ëúg]ÃZkZ%Å‡.ÞZ±gÞŠ]7ÅYñāZq-µ
áµìÂZkÆpŠ¾Ÿ:¢Š~ìāz{”VÅaZöÅÑb~¶™Š}Xóó
eZ+Zk~Ì¢g‚rìā¡~ZN[Z,”VÆh~ƒZ�Ü™DÔ
Ñ^1sÔŠðāŠïZzgZ¡w™D÷ZzgtÌāLLzYVÅM!*Š-V~…
{0+ZâVÆZ0+gŠðāŠ„ZzgpŠ¾èÅÂµgDbecXLLaÃÜ™**ecóó»

~',F,~ gene pool ÈtìāZ+82.ç EGEE�”V~Ü»gsyaZ™C÷Z7
C89 qÝƒCìXóó

»M!»gì:āZkÆ DNA ZkÐz{³Z~.™@*ìāZq-Y0+Zg¡
',@X

tû}ZkzzÐic*Š{ŠN7÷āz{…82.ç EGEEÆ!*g}~HCD
÷ÉZkaāt…�,œ~ÆMy~‚}~ZkçÑ}Å�qª
ìZkÆ!*g}~HCD÷X‰çÑzV~¤!gW]c*!ŠzhäÅ
&¢AZq-QC',F,~»Z³ZiƒYìXZ¤/Z+„',F,~ÃÑ^ÔŠðÆZzg
Z¡wÐÝHY@*ìÂZk»ÑiòÈtìātZ+S:]÷�].h+
çÑ}~»x!Æa¢zg~÷ZzgLLr~ÅZŠZgóóÅz»ª™äzZßV
ÆÃ̀Ðtåîg6,Šg„ìXLLZ¤/pt!*]Z•ð‡uìāZ+pÒV
wQC}4,xÆfg)vƒ$Ë÷1tGZq-|ìāt1gjzZ6
ÅpŠ6,4ÅÑiòZzgúc*VS:]÷XLLCÙZq-ÅƒÆÜskBóó6ā
ƒ),HìuâtŠZgZ:çÑ}»ãCŠ~Ã̀ìX

HtŠg„ìāZknÅf†LLZK̈ã¡]óó»QCîg6,Z2Zgz
ì?…c*ŠǵecāuâtŠZg~ZzgZkÅZŠZgic*Š{Ðic*Š{ŠzÎ‚wÐñ�Š

C88 TÆ‚Bz{aZƒZìXóó
Æ eZ+ÃËuJ-ZLZÖpzZ:he6,6gƒ**7,ZZzgZkäpŠ¾nå
Æ The Extended Phenotype Y(Zzg 1989 ˆ~÷áùƒäzZáZi+xV)

Y(~ZLŠÑb~F,ç™Š~Xz{Hìā%uZ0+ZiÒVÅzzÐ 1982 Zi+c)
ZkÆ_̈ÅßÂ±™äZzgK~t™äÆZk**]ic*Š{¸XLLgz~
Ë™¹M‚ãÐGz26,FF82.ç EGEEÃZKLLÕióóÅµ/È~Æa
ŠZÔ~ZzgŠzgZ0+7«ÅY$ËìXóó@*ëz{ZKãCŠ~Š?»ŠÃq™@*ìZzg
i0+ÏÃ-VŠ8ìāLLZKÜ»g™äzZà82.ç EGEEZLzW„N*U$Æfg)pŠÃ
ôp™C÷XóóZ[eZ+HìLL82.ç EGEEŠzu~82.ç EGEEÆZW,Z]~F,ç™$Ë÷Zzg
âjwÆZW,Z]~ÌF,ç™$Ë÷XZ0+gzãZzgÛzãâj1CzZu]82.ç EGEEÆ
ZW,Z]~F,ç™Mh÷ZzgŠzu}âj1CzZu]ÆZW,Z]~ÌF,ç™Mh
÷XóópZkg¬e$Æ´z{eZ+»ãCŠ~‘ZK(',ŒÛZggLìX

VwÆîg6,z{Hì:LLâúÜZâ6,‰Zz‡]tÈ™úHY@*ìāz{
LL)¡~óó÷Xt!*Ç)¡~÷X¤tìā#kgc*„ÌZ+ìX÷Z
ìwìë~ÐZÒt¢gnp÷ā#kgc*„¹Ih+{qìpM\

ÃÌJw birth control Zq-)¡~gc*„ÃJw7™MhZ#J-M\)¡~
:™,zg:Šzu~ßg]~ZkÐic*Š{¤»‚oƒÇÎ¡]~0*ðYC
ìXóóz{ÒyYg~g‚rìLL#kgc*„YâgzVÅā~z�Š~MäzZÑ
"ß_ÂxìpCÙ"ß_Âx<îg6,)áZiyƒ@*ìYèpŠ¾nZ�ÛZŠZk
Ð**Y,̂ÃZ+{ZV™Zk»Z¡w™äÃ»gƒD÷XZÐZŠ~îg6,Z,ZK̈y�
0*%Å&¢AÐic*Š{aaZ™D÷ZÒZz‡]ZkŠgYIƒD÷ā
Z7$+{�6,FFÅg~Z¡w»Z²Zx7Šc*YYXóó

ÅÓZzg¢ŠZ]ÆÜs " Š¾n p" eZ+Æ_.ËaÃÍŠ¢8øg~
ìXLLic*Š{F,ßgÂV~…!54-ö

GEE¯äÆ¿ÃÔeìz{H„_.!*CYV:4ƒÔ
Zq-ŠZ½ZßwÅ{òÆîg6,¢8ecZkaā�ÛZ}.w{ÂyËdÅŠN¸w
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_~¤ƒñŠ7™**ecZzg:„ZybÝ6,W™ãecX (Thatcherite)

eZ+Zg»ÃY0+ZgzVÅ].z4»³ìw7™@*É82.ç EGEEÅZk].z4»³
ìw™@*ì�z{ZKÜ»g™äÆa™C÷XXZ	x~z{ñ�ŠƒC÷z{
U*â~wgnp÷Xz{eZgzyÆZkZßwÃšŠ™@*ìāZÐZŠ~YâgZN[
ÅZ»×V÷XtãCŠ~îg6,ßìwìX¡~ZN[»mY0+ZgzVZzgZ	x
ÐìXt‰Z	xÆh~Zkaƒ@*ìYèz{ZLâjwÆjZáÐ

»Zq-•Zì�7Í/õ E
GÆ%œ/}~È DNA ic*Š{oƒƒD÷X82.ç EGEE&+Z]pŠ

ƒ@*ìZzgZyÅZq-M®ZŠŸÆZÒ”VÅ›zú~zgìZzgQt
âj1CúZïÐÌOW,ƒCì�Z0+gzãÌƒD÷ZzgÛzãÌX¡~
ZN[¼Z	x6,ZkaZW,Z0+Ziƒ@*ìYèz{Ë:ËîgLLic*Š{oƒóóƒD
÷ªic*Š{¤!gÔic*Š{péZgc*ic*Š{¤/xz){z){XZ¤/¤‰Üc*Šzu~ºm
pçVÆaZq-{måñ�ŠƒÂ÷áh+eZ+Šg„Hƒ1Z(7ìXŸÆ
Zq-{ÆaZq-åºm7ìXVwÆîg6,»y¯äÆa@Zc*]
Z82.ç EGEE~0*ðYC÷X~ÐMŠSâVÐZzgMŠS!*\ÐMC÷X
6āÍ®zŸs#™@*ì:LLt)¡~ZN[(åY0+ZgzVÃZkaJwc*
šŠ™@*ìYèZbZÆù´ë{Z0+Zi~!*ë¿™Æ',F,~«™D
÷'Y0+Zg¡82.ç EGEE»Mö{„7ÉZkÐ¹(,|™÷XZyÅZq-@*gõ
ƒCì�ZÌÅqïƒCìZzgZyÆZbZë{§hVÐï™!*ë¿™D
÷XZ	xÅúÆa82.ç EGEEœāîg6,¿™C÷ÔâjwZy6,ZW,Z0+ZiƒD÷
ZzgZ,ZbZ‘W÷ÎZN[Š8ìZzgZ,ZbZÌ‘W÷�ZkÅÃÐ
ZzÍƒD÷X0*ãÅS:]»ç™äzZáâÅ5½3ð GG²Ð82.ç EGEEZzgZ	xÃ̃z

C90 ŒÛZgŠbŠg„7ìXóó
eZ+6,W™DƒñZ]43©è

HGEEgziÌZk‹ØÅÂ}™@*ì:
Å DNA LLŠg|ZN[ÃZ¥V6,ƒ**e4/õ XGXZÐZŠ~åÆ‚,̂Å

»ZÖg7g}„N*U$Æ DNA M×VZLîg6,ÉƒÌ$Ë÷Zzg7Ìp

÷²gkge”{@*gõ0*õDÙZg‚w6,ZãZzgZK̈ãF,¹Å@*gõZq-ÑÄ‚w6,Zã
ìZ#ÐZK̈ãçÑ{z�Š~Mc*ìZkÆic*Š{F,²á~ZkÅãCŠ!*b
¬zy6,g„ìX|~ZK̈ypŠÃZk!*b¬zyÆ%YâgzVÅRÐ—
L:™0*@*XZK̈ã;]»Ñiòbzƒ**ÂZq-§sg;)“Zq-!*Ç*1
ìZzgZq-Z,çÑ}Å?Ï™@*ì�ZâñÜsÅaZzZg6,‡ììTÐ
ZK̈ã¡]~Z,$+ˆZzg$+ZÜ¹6,FFgz-VäÀ1Îâè~(z{Zzg
)¡~ìwHYYåX

LLøg~åóó‰6,ZuZg1Ãr~Åß^R^6,FFpŠ¾Ÿ:ZÜª]Æ
añgŠZ²ZxIZ**¹„M‚yìX´z{Zi,t³Z**]»7É�Y6»
ÎZwìXuâtŠZgZÐZŠ~îg6,Zq-Šzu}Ð£™̈D÷ZzgZL#5Ãn{

insider dealing ™äÆaCÙ§iMiâD÷'Ñ^Ô�Ûd$ÔQYÎÏ
't¬x»gz!*g~ç5]ìwKYD÷X'×Šzg6ÆÃ̀ take-overs Zzg

Ðç5]¹Z÷XtZÐZŠ~ZÜª]»ÎZw7ìÉ�Y’»ÎZw
»�Y�Šw'×Šzg¡ZLâÃyÆÜs� "The Survival of the Fittest"ì

zZu̧]g‚rìz{Z�ŠÅ̧]ìŠzu}/V~!*b¬zyX
%̂ÆT»M¸iR,i+-2ÅRÐƒ**ec'×Šzg¡¡Z¡wÆ
a{xâwÅwg‚rìX'×ŠzgzV»ZL¢ŠÅ™«ÆaŠƒ**Zq-Z(
$ì&!*g!*gŠCÙZc*Y**¢zg~ìXpŠ¾èZzgLLZÐZŠe$I~óó)ÂÆ1gjzZ
p~('×Šzg6Æa“ÃŠú]Š¶ÆáZŠsìXEÙ@*wÂhäzZá
CÙ¿Ã™zhÂVÆZ¶gZ]LL—MiZŠ~óóÆxW@Æîg6,7™D÷Yè
'×Šzg6Ãgm,{gm,{™**âÃyÆ¢Š~ì@*āZkÆZbZñF,0Ì•}•}
ƒ™uâñÆg3z™x6,7,}g÷XŒVÌt].1C‡âysU*"$ƒ@*ìāÀ
ZLZbZÆù´Ð(,Zƒ@*ìXZyßÍVä�Åg~c*ÑÅg~îg6,pŠ¾è
ÃZq-Màsc*ÁZiÁLLZK̈ã¡]óóÆîg6,7™D÷ÔZ̀CœZzguâñ
ÆŠgxy“ÆjZáÐZq-{m7icZ(g™àìZzgZyÃ]Z"3ï JGH
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ZEwÆ‡.Þ¯Cìz{82.ç EGEEÅu¤/ñVÃÌç¤ÆaÅwŠîì1‚B„
‚Btp~ÃßZ$+h+~¯ŠîìYèZ+82.ç EGEE»àCeƒY@*ìÎÃðÌ
YâgpŠlŠZg»5+k,7™YXt5"5»45ë GGEGZK̈+MÃZ+ÑU*ã¸]«™CìT

(The Economist, 25 February Ðz{Š*Ã'ZzgpŠZLM\Ãps™YìXóó
1995)

Æˆ~ÔM‚w~i',Š„ (Molecular genetics) ‚ÓCQ]
Y~åÃ«!*gZµ™ÆZÐŠz!*g{aZHŠHª§8gR,~~ 1972 F,¹ƒðìX

Æáµ}òZkŠg6,.yÁ¸ā (Cloning) ¡¦îg6,»gHŠHX³)
~÷áï™äÆ»xÃ DNA ‚bŠZâVäZk¡¦82.ç EGEEÃŠzu}YâgzVÆ

gŸ»gZ:îg6,Ø™Šc*1Z[¡¦82.ç EGEEÃZK̈âV~ŠZ4™**½ã©w0[
ìXZ‹œ~Æ¬‚}J-‚bzZßVÃZK̈ãŸ~ñ�ŠÓxæ]Æ9
**ñV»DƒYñÇXwÆaZkDÆāZ]¹÷}÷'>ðÆ
ac*',ZðÆaX

Zkz‰ÜJ-åZuZg~nƒð¶‰»-$ÅÚ!*¯Z]XåZK̈ã
lgÅJ�âÙ¶Ô"g3Ô**‡.ÞpZzg**‡.ÞZŠgZuXZK82.ç EGEEÆ!*g}~
W™**¡zgZV$Æ!*g}~„W7¶Xtøg~¼k,Æ!*g}~W
¶Zzg¼k,Z+°ZªìTÆÜsÃðZh7ƒ$ËXZkxJ-pZ[
Zk™{Zgn6,§]Å@*gõ~«!*gZK̈âVÆaZk!*]»Zkyñ�Šìāz{
rF,+¥V6,ZLlgÃ‡1~ÑÃXQCg‡IzVÅ‡ZkÆ',@
t!*]LÌs7¶āZK̈ãZg»»ç82.ç EGEE™C÷XZK̈ãi0+Ï~Zq-(,Z
™ŠZgZŠZ™äÆ!*z�Š82.ç EGEEZÐNzw7™C÷Xic*Š{Ðic*Š{z{Zyºm
uzŠÃ‡ì™C÷�c*ÂË»xÆ™äÅZYi]Šî÷c*u‡ì™C÷1Z[
«!*g&+Z]pŠ„N*U$Ã‡1~Ñc*Yg;ìXtZq-Zz!7gÄìT~

ZK̈+MÆwÆai',Š„Zk**]ñ�Š÷X
)**xCâŠ}Ð§]»¼gZq-xZg»ð–D¶Xp=VÅZq-D

:©~„ƒYìX„VÅZ±c*Vc*7g}„N*U$Ñi˜ZKúÒÏ
ZN[ÆËŠzu}£g6,™C÷X„N*U$»z�ŠZq-_N*U$Æ‚B„ƒ@*
ìX_N*U$Å’»ŠZgzæZgŠzuzVÆ‚B!*bgŠ¿6,ƒ@*ìXZkaZk»

C91 Éƒ**ZkÀòM!*Š~Æ:©6,«ìT~ta~ƒðìX
eZ+»§iZÐìw6,4ÅŠ−wÅ§sáY@*ìZ#z{tŠ?Š¶

(Memes)

!-.ø G ÅÃÒ™@*ìāZK̈ã×ÃÌZ»ÇV~„HYYìÎz{
HìZzg„CÙtÌ82.ç EGEEÅ§bZKÜ»g™C÷ZzgZK’Æa].z4™C
÷XtzZãîg6,ßìXZK̈ã×Zq-±ÐZ‹±J-

!-.ø GÆfg)7É
zWF,+p~½Æfg)vƒ@*ìXt§»Cîg6,zgZV$~7MÉCÙ
5±Ã(,~œÐŠz!*g{GZzgMÐ(,J**7,@*ìXpDàq82.ç EGEEÆ‚B7
É�Y@*gõÐaZƒZìXeZ+»§i„ÑiòîgÐfIZ:ìX

çÑzVÃY0+ZgzV~ÔY0+ZgzVÃúV~ÔúVÃâÅ5½3ð GG²~ZzgâÅ5½3ð GG²Ã
» DNA ZÜV~„HYg;ìXeZ+Æìw~ZK̈ã¡]Zzgø»]ÃZK̈ã

‹t™ÆŒYYìXt!*]8-,ç EGEzZ?Æ!*g}~ÌŠg„ì)Zkä
Šgc*ÄHå(T»Iå:LLZVÆ double helix ™uZzg�ÛZ$¹Òè

E
EÆ‚Bï™

´z{Zzgì„H?óóz{‹tY]ÅZq-Ðic*Š{¥VÅñ�ŠÏc*çÆë{
§hVÅLÌZYi]7ŠïXz{úVZzg̈ù¦‚g}ŸÆŠgxy
ñ�ŠÑiò©]ÃÃZ0+Zi™Šï÷XtŠm�§i�uâtŠZg~ÆM¸i~
MäzZá‚³Zz[Æ‚BªCÙƒZåÔZLŠzg~F,¹IZ:å1Z[t
‚bÅF,¹Zzg¡]ÃKÅgZ{~g»z^¯ƒZìX

(The Future of Genetics) Q]»w
LLZÌqwJ-Zy82.ç EGEEJ-øg~VÜsâj1Cp~Æfg)ƒ$Ë¶�
¡~Š*ÃúŠî÷XZ[Zy82.ç EGEE6,',Z{gZ„¿HYYìXZkÐp~
M‚ãÔ̄g~Zzg™~MäzZàq0YCìÔz{(ßY�Q]Ã',Z{gZ„

498 497

249

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



wgBbìX6ÕxÜpéZgÕà7É/g~îg6,½zZÑçÑ{T~
%ŠziyÅg~îg6,ZKi0+7VZzg¼k,zV6,‡10*ÃÐXZq-ëM}µ/È
uÅãCŠ6,ÓxŠ*Æz‚bÃZ‰™ÆÑözŠF,¹ÅgZ÷Á$Ë÷XZq-
§søg}‚tøg~ZKŠ*ÅŠN¸w»ÔZÐZK̈âVÆ‡.Þ¯ä»Zzg
)f)ŠZgÎZŅ̃ZòZYg{ŠZg-VÆÑÓÅÑðƒðn„Å%#Ö™ä»»x
ìXŠzu~§søg}‚tZ(xF,+½ìT»¦gÌ±ZK̈ãäZk
Ð¬L7H'ÜÅYyÎÔT»mZK̈yÅw~’ÆÎZwÐ
ìX8545ë EEGHZ

+C42.ç
E

EEGJ8-�āZÌèpZgÏÆŠzg~ìÔƒYìāEÜðẑV
Å¢zgc*]Ã7gZ™ä~çzyU*"$ƒnX°ZÒwtƒ¼¡Z0+Zi}÷
@*ëÔÎ‚wÅ@*gõäU*"$™Šc*ìāZ,ìÑ]�¦gZ]ÅŠ*»z”
X̧¢~|»gz\ŠJg™‚tMñ÷X
�¼…Zkz‰ÜÃMg;ìz{i',Š„ā]÷XZq-/g~ZzgëM}
µ/ÈuÆ(t~TÆZ0+g%ŠziyMiZŠZ:ZzgÅg~îg6,ZK¼k,zV
»ê™DƒVÔQC‚bZK̈ãF,¹ÅgZ{~g»z7̂gìÏZzg&+Z]pŠ
i0+ÏÆ_·Zzgú~ZKñizV(qÝ™áÏXt¦gZ]ÅŠ*Å!*]

7ìÉÇZk**]»ZÖgìXZzCgñgHÆZÖp~:
LLZk§»]ÆZk**]½ãÑözŠ÷X¡]ÅŠ*øwZK̈ãŸz

ŠârÆÔgŠz$+wÆ‡.ÞƒYñÏXāîVÅk0+»g~ÐgÅ‚|#~
p~ƒnÏZzg6,ZäAiÃem,ZIzZ],kÅæŠÐŠz!*g{yHYnÇXYâgzV
~›zú0*äzZáZK̈ãāk0+»g~Å¾nÐ¬„em,ZíKYgì÷X
5ZlxÅ‘‡]ªCÙƒ$Ë÷ÔZ+‘‡]�Û/gziÇgƒVÏXZ¤/ZK̈+M
*gzV~Ãðë0ˆl7™$ËÂti}6,5f�‘‡]¢zgð™$ËìX
ZK̈yZzg9)42.ç FFGEE~ÆŠgxyQC�Ût¹ÁìÔ5f~ÅgZâZq»¦gõw7
ìX

LLtƒ¼Q]Æ:LeƒnÇp‚B„‚B82.ç EGEEÅ!*ÑŠ4»ƒ

±~Æœ̂āœZzg�Yi0+ÏÅaZzZgÆîg6,Zq-ÎWzZáŠâr»Zg»
Zq-¹(,ZŠxåXâŠ}ÃpŠMÇ„qÝƒ̂XZ[egZg[‚w~«!*g
ZK̈ypŠZLZg»ÆgZizV6,̂gqÝ™äÆ¿Ð¦/gg;ìX¡~ZN[»
�gZq-Z0+SZzg6,ZuZģ]Æ{ØƒŠHìXƒ6,¤‰ÜgppzZá„N*U$Ã
_N*U$Æâ�Ñc*Yg;ìXµâqZK̈y~ZK¼k,»ç™äÅ&¢A
ñ�ŠìZzgz{¡~ZN[ÆJ��ÛââV~p~™YìX

ZzC]ñgHqìXLLT§bY0+ZgZq-ºmâjwÆZ0+gQC
¥â]ÅÂ±÷ZÏ§bQCD»Z®gZyâj1]6,ƒÇ'çÙZzgZÜ¹Ô
fZCZzg(Ï'X~Zk»ZEwHYñpt>ðc*',ZðÆqïZEÑ]
GƒVÐXz{82.ç EGEE�÷á;:Z0+Zi~ZYi]%Ø�ÛâC‰c*uzŠHg™C‰
ZK̈ãZgZŠ}Æ@*,ƒYNÏÔuzŠÃuƒYNÏZzgZYiÂVÃîwŠc*Yn
ÇX82.ç EGEELÌZK̈ãlg6,åîgÐqz~7g„÷pz{Z[J-LZK̈+M

(The Economist 25 February 1995) Å{ŠxÌ7g„÷Xóó
ZyŠgc*:V6,M{ziZg~™**ZÏ§bZgìT§bQZz[ÆM¸i6,

'×ŠzgzVÆâ-k¤/zƒV»0VÃÂg**Yh**X‚bZzg(ßYÅŠgc*©
çÑ}ÅF,¹»Zëz÷XZyÐZK̈yÃZy0*È-VÐ�]qÝ™ä
~æŠQì�¡]ä**Ç™g¿÷XÜsZÏ§bÐZK̈+Måîg6,MiZŠ
ƒ$ËìXXt7ìāZK̈ãf‚HŠgc*Ä™@*ìXXtìātZXŠZ]¾
§bZEwƒC÷X‚bÅF,¹ÐZK̈ãF,¹Å5ZzgÑözŠgZ÷t÷p
ZkÅZq-Zzg@*gq-òÌìX�,œ~~Zq-p+u�xñ�Šìā
@*g]izZwÆŠzg~uâtŠZg~ttƒÜuw»]Å%>ƒ$ËìX"‡1
ZYg{ŠZg-VÆ;ðV~�āÜsic*Š{Ðic*Š{o«¾ä~ŠpgBb÷Ô
8545ë EEGHZ

+C42.ç
E

EEGJ8-Zq-p+uç{ìX
(ßYÅÓxF,F,¹�āÎ@*gÓxuzŠÃ»™g„ìZzgŠ*Ã-VZ‰™g„
ì�¬LŠÚ~7Mc*ÔŠ*Åµ/ÈuÅ¢zg]ÆaZq-Š?Å
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14- Bernal, op. cit., p. 26.

15- Engels, Dialectics of Nature, p. 282.

16- R. Buchsbaum, Animals Without Backbones, Vol. 1, p. 12.

17- S. J. Gould, The Panda's Thumb, p. 181.

18- Scientific American, 239, [1978].

19- Quoted in R. Lwein, Complexity, Life at the Edge of Chaos, p. 51.

20- F. H. T. Rhodes, The Evolution of Life, pp. 77-8.

21- S. J. Gould, Wonderful Life, pp. 60, 64 and 23-4.

22- S. J. Gould, Ever Since Darwin, p. 14.

23- S. J. Gould, Wonderful Life, p. 54.

24- Engles, Anti-Dubring, pp. 26-7.

25- Rhodes, op. cit., pp. 138-9.
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Humankind, p. 327.
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~Ì¦HYñÇ 82.ç EGEE ìz{»ƒYñÏX§»C¥â]ÃŠâ̈VÔÛR,zVZzg
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ZzgŠvqzVÐ 82.ç EGEE ~ìZzgZk¤/Ä~¢„z{Óx̧]ƒÏ�‰Zz‡]

ZzgâjwÅú™äÆ‡.ÞƒYñÏ� 82.ç EGEE ™[ÅYCg„ìXz„f;-$
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zXgx

Z_OgÐÄz‚»¼g -16

Order Out of Choas

(Does Mathematics Reflect Reality)? Hgc*è|Å?Ï™Cì
LLt|øg~ÓxF,Ã~„6,¸̈ìāøg}ñç¦ìwZzgczèŠ*

Zq-„‰̧Z2Æ@*,÷ZzgítÌāMy~‹Ø~tZL}òÆjZá
ÐZq-Šzu}ÐƒŠx7ƒMhÉÑi˜ŠƒD÷X)Zx(

LL{Øóógc*è»ñZŠÌMy»gâŠ~Š*Ð„âpfƒ@*ìXtìwāgc*è
ÅC×V{mn»D÷�<c*z].ZãìÔ¤{çÍÅ@*[7ÑYXgc*è»

…(axioms) mÇŠ*ÆlZg~g¤VÐìXZkÆ**x.Š0̧Z2
ZkaZ×ðZÛ”÷āz{E²á6,”|ÆŠ"Zzgx@}Å
aZzZg÷X$+¬Ðt|M`ÀÆ¹ÐÃ~gc*èŠZâVÅ™~7M
g„�Zkè%~7,}ƒñ÷āZy»LL{Øóó*yâŠ~ZâÅ**F,Zæ{
Š*ÐÃðzZô7g‚rXt„œÃZ•J-áYäÆtZW,Z]ÅZq-zZã
VwìX

¢45é E
G
I¨g_ÆˆÐgc*èÆ!*g}~Z•ð—Šú}K‰÷�
‚bÅŠ*Å,ìZzgÓx»Ñ]ÆŠgzZizVÅYŠzðe!ZkÆ0*kìX
8Š*ÐÓxm{™Ægc*è„CÙ²ldƒ̂˜VZkäŠ-@*Ü

wqÝ™à�ZL´z{Ë‡âyÃt7™@*XZÏ!*)̄xgc*èŠZy{~
äZkœ~ÆZ’Zð‚ßV~tŠúòHā‚bÆ (Henri Poincafe) 7í¢

85- Dawkins, The Selfish Gene, p. 108.

86- Ibid., pp. 3 and 265-6.

87- Dawkins, The Extended Phenotype, p. 10-11.

88- S. Rose, Molcules and Minds, pp. 64-5.

89- Dawkins, The Selfish Gene, pp. 126, 109, 129 and 150.

90- Gould, The Pandi's Thmb, pp. 77-8.

91- Rose, Molcules and Mind, pp. 64-5.
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~ÜsŠkZ°ZŠÅMzZi,‰TÅzz¡t¶āz{Zq-gLÐaÅ§b
ßvI¸XX» (Maya) ZKZèV6,2Ì™@*åXZke~%œ/~Z%MÆâc*

ÂxŠkÅOñäÅãCŠ6,å÷áh+Zkaāz{ZL;ðVÅZèVÆ‚B‚B
0*îVÅZÄ_VÌÑg™D¸XZq-‚Š{ÐDg~ÔZ‰™äzZáçÑ}~
g�Æ!*)̄T~:ögZòåZzg:„ÃðfZC!ñ�Š¶Z7ic*Š{(,}
Z°ZŠÅ¢zg]Ì7¶XŠkÐ(,}°ŠÃªCÙ™äÆaz{Üs¼Z°ZŠÃ

"one-ten" Šk~÷áï™Šï¸XZk§bŠkÐZq-ic*Š{ÃªCÙ™äÆa
'LLZq-ic*Š{ÔÔ ein-lifon c*Z’ZðkI7-i!*y~ undecim ¹Y@*å)ÑH~

0ŠH(X!*¹ÓxZ°ZŠZyZ’ZðŠkMzZizV»Z·Zu eleven �].h+Zôm,~~
Zzg Billion,Million,Thousand Hundred ÷âÎZñ0*õZ]¬]Æ'

XTrillion
,ƒ,œ~»x',¤â~âŠ{6,„#å̂éƒ),Z°ZŠÅZ’ZÃ¬„

™ŠHå:LLZzgZ(Š3ðŠêìāZq-Z(z‰ÜåZ#ZyZ°ZŠÆ**xÙ7¸
ZzgZK̈yXZâÃZL0*kǵeLåZyÅ2ÌÆaZq-c*ŠzâV;ðVÅ
ZÄ_VZEw™@*åZzg2ÌÆaCÙ̧x~ŠkZÖp÷ó¼~ZyÅ®ZŠ0*õì

C2 ZzgZkÆẑ{Šz!*g{SÑzq™Šï÷Xóó
Z(g~ ZÁi+ƒ6,zŸs#™@*ì:LLÜsZkzzÐM`øg}1»e:

ìYèZ’ZðZK̈yÆ0*kZ°ZŠÆaZâ„MzZi,‰ÎZkÆ Decimal

;ðVÅZÄ_Vóøg}eäÅãCŠŠk6,ìZzg2ÌÆaëZyãCŠ~ŠkMzZizV
Ã!*g!*gŠCÙZD÷'Z¤/ZK̈yÅZÄ_VŠkÅOñ!*g{ƒCÂëZÏÃ!*g!*g

C3 ŠCÙZDXóó
ÂxÃZ(g~Âx6,FjZßVÐ',F,~qÝ Duo decimal |tìā

ìXŠkÃÜs0*õZzgŠz6,7gZ7gZ„HYYì²!*g{ÃŠzÔ&ÔegZzgb6,7gZ
7gZ„HYYìX

gzòZ°ZŠZèVÅ̂Æ¶ƒD÷X¸„0*õÃªCÙ™äzZà´#Ö

¸Z2ÇŠ*Ð‡Ãðm7gnpÉßZ$+h+~ŸÆ÷X»Ñ´
1ÅM‚yZzgLL»gMæóózŸs#Ã�ÛzrŠbìX‰Ã~¢]ŠZyZ[Wî
ë÷āZyÆgc*MCâeßVÅ¡»ZÖgŠ!*C¤&6,7ÉZyÅ
)zZ]Å)1CpçV6,ìX

Zq-§sgc*èÆÃc*]Z•ði',Š„‚³F,¹»u*gì÷Zzg
Šzu~§sZkä"Ñg!VZzgß¦gZ]ÃÀŠc*ìXÆtZW,Z]ä

¹÷ZZW,eZÑìZzgZ[ÌeZwgì÷XãCŠ~ttìā¡]Å„ŠóÃu
Zzgë{u¤/ñVÅf™ÆZ7YæZzg!*F,KMlZg~ÃgñßVÐªCÙ™ä
ÅÃÒÅˆìX¡]ÃÃgñáÆZ0+Zi~7HŠHìT~Zq-ò6,

z){z){@*ët (Sphere) Œ`¬÷áCìQZq-RQkQZq-Í!
ìwŠg„7ìāgc*èZ+»ï„ì�âŠ~ZâÃg™MßŠ{7ƒðìX

c*pŠZgZŠe$Æ�7 (deduction) ëZ(g~Âx»ZEwËxZ5Z`
ZèVÆa1á "digital" ™DÉZkaāøg~ZèVÅ®ZŠŠkìXÂ

YäzZáÑHÂÐâpfìZzgM`Ìjw»¤̈DZq-âŠ~elÆn
ííZKâŠ~ZèVÃÑg™ÆËŠh+~gc*MCZÆiJ-(ìXZ(
™DƒñZq-Ñ̂Åg~îg6,Zk§i»gÃŠCÙZ@*ìTÃZEw™ÆZ’Zð
ZK̈yä2Ì™**5åX

ZgTÆagc*èÅŠh+Z]»âŠ~M¸iÃðgZi7åXz{qì:LLgc*è
ŠZyŠh+Z]Å)™@*ìXz{ziyÔÑÄZzgŠgzwZg]Ü-pÒVgŠ™Šê
ìXÜslZg~ÔáZF,)Zq-ÔŠzc*&Ï(Zzg¢zg~pçVÃ!*¹g�Šê
ìXóóZq-Zzg(z{qì:LLgc*MCczŸ]-)ªâŠ~(ZâÐZµz�Š
7gÄMhXøgZzZôËZ+qÐ77,@*�÷zVóEVc*xV6,Œƒ6
āZyÆâŠ~ÚƒäÅßg]~ƒ**ecÔ÷,z){ËŸÅ°pÆ

C1 ƒ$Ë÷pz{ñZŠÆjZáÐlx7ƒ‰Xóó (prior) jZáÐlx
gc*èÅF,¹ZK̈yÅâŠ~¢zgc*]»³ìXZ’ZðZK̈yÆ0*kÑzq
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6,¯c*ŠH%,!*¹ŠzâVZHq6,¯ñ‰%ŠVÆù´Æ',Z',ƒ@*ìXŠ*
^~iîg6,¬„tXi™`¸X

(Contradiction in Mathematics) gc*è~§ŠZ]
ZxZzgZkÐ¬¬äZy"Ñg§ŠZ]Å§sZ÷ág{Hì�gc*è
~YOñ�Š÷Xgc*èŠZâVÆZKLLZg«‚bóóÆ!*g}~»$Ò3ïGGZzg

ÆŠúîVÆ!*z�ŠZ(åÐåXZk�» (Papal Infallibility) ½ãèICð
M¸i¢45é E

G
I¨g_Æcz»gzVäHå�°ŠÆ¦gÃ6,ZuZgZzg»Ñ]ÃëM}
ìw™Då@*ëZ7¢„¥xƒŠHāZyÅëM}Zzg!*F,KMgc*MC
»Ñ]~§ŠZ]Åz!*ñ�ŠìTÆiäZ7Šw-»Dg™Šc*XVw
Æîg6,Z7Ø`āË%,ÆzF,ÅMðÃZ°ZŠ~ªCÙ™****eìX

(Square ¢45é E
G
I¨g_Æcz»gzVÃ�ZkŠzgÆˆMñtØ`āŠzÆbg
‰"ÑgZ°ZŠZ,¸Î°ŠzV~ªCÙ7HYYåXtZq- Root)

~ªCÙ7HY fraction ìXZ¤/pŠzÆbgÃ (Irrationl Number) LL)ëw°Šóó
YptZq-[ÆIÅMð¥x™ä~»gMæìXM`ÀÅgc*è~
Z,YâgzV»7gZZÑñ�Šì�‡JäÅÓxF,Ã@VÆ!*z�ŠZÌJ-
1÷pZ¤/Zq-!*gZ7ZÏw~Jw™1YñÂz{÷7}.â]

Tanscendental numbers ,Imaginary numbers uZ�xŠï÷X®Zøg}0*k
ñ�Š÷�Ðz¾d$Zzg„Š Transfinite numbers Zzg Irrational numbers

S:]Æâ´÷Zzg].h+‚bÆa**¦/k,÷X
Ðl!zZ�¸ZzgjwÆ”Vä±Šg±ZÐ (Pi) Š*-**ã6,ZuZg

”Zzg¢~ÚÆîg6,Y**ì@*ëÐ!*]ìāZkÅ9Šg¥x7ÅY
»§iZ(g™ÆZkÅŠgZ0+ZiU¥xÅ¶Xt "Exhaustion" $ËXZg:kä

ÆŠgxy¶pZ¤/ëZkÅŠg„Šg™ÅÃÒ™,Â 3.14286 Zzg 3.14085

Zzgt =3.14159265358979323846264338327950 øg~‚tÐ³M@*ì:

)TÐÂ "Calculus" ZèVZzgZù`ÆŠgxãzMÅúÒÏ™CìXÂ
6,2Ì Abacus ì� "Pebble" Z~.HŠHì(»ÈÑHi!*y~µ45é Y

GH Calculate

™äzZáR~Æµ43ð Y
GHVÐ0ìXtZzgZ+FZzgVBªCÙ™C÷āgc*è

ZK̈ãf‚ÆMiZŠZ:¿Ðz�Š~7MðÉ�YZg»ÆE¿ÅaZzZgìÔ
!*g!*gÅÃlZzg™VÔx@{ZzgŠ/�gCgCZq-e{D»%0ŠHT
»™ŠZg„CÙŠh+~åXZÏ§bøg}ZziZyZzgeöÆÂxâŠ~ZâÐâpf
÷XZôm,~eäÅ»M¸iZ×ðZÛìT§bZõÆaïâ~Â

+ )t( – ìT»ÈZùVìXƒÐZ’Zðgc*èÅ´â] "pulgada"

)µ(»gc*èÐÃðzZô7Xt́‘ŒÛzyz«~@*̀|Z]ZLÍŠZñV
~ñ�ŠZâÅ¶c*āÃªCÙ™äÆaZEw™D¸X

¡]ÆÁÜÐXîÆag;öÇƒVÅyÅ¢zg]äZ’Zð
ZK̈âVÃÇ~»UÆ4+ZzgƒÐic*Š{i§jˆl™ä6,6g™Šc*
@*āZkÆu}M:~Zh§bïYNXZkÅzzÐiZzt‡[Zzg(,±»

Šgc*ÄƒZXûZgi}6,kyÅyÅ¢zg]ÐZk (Carpenters's Square)/
nÆûZg™äzZáMÑ]ZXŠƒñ�̂~Zzggzò‚zV6,Š3ñ‰÷Ô
Ç~Æ&•zVÃ5™ZkÐ)z~Z—:@y¯ðYCìZzgZkÆZz6,
zZáÃä6,Zq-gÏ!*0+SYCìXZCÙZx̂Åy~Z,„‚Š{MÑ]ZEw

K‰¸X̂~6,zRVägc*è»¹‚DZ‰™1å�ZÏnÅZd
u¤/ñVÐZ~.HŠHåX

ZLiM¸iÅpŠÍZ„ŠêìXZkÐ%ZŠ¡ (Geometry) Âæ¢a~
LLi}ÅeöóóìX-**EV»»g**)tåāZrVäZyZXŠZ]»%Ã~

ÃZ5Z`xÅ{ØaZzZgÆîg6,7™ (Theorems) ZÖgH@*ëZL…V
Æz{pŠÃZzgMäzZàYVÃßgZ{6,eZwgì¸XMy»ggc*èÃâŠ~|Ð
Z~.HY@*ìZzgsÂtìāZ¤/Z(:ƒ@*ÂZk»ZEw„:ƒ@*X¢45é E

G
I¨g_»z{

�gXÌÔ‰gc*è»CÙ¤̈DY}ìāiZzt‡'.0î JG[ÆƒÐEI

510     509    

255

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



Z°ZŠŠgc*ÄK�¬xgc*èÆZßßVÅÔ™D÷XÅ "Q"ä(Paul Dirac)

Ð¢[ŠbX aÃ b Ð¢[ŠbZ,„ìT§b bÃ a gzÐ

(Does the Infinite Exist?) HÑZpÐÎ»z�Šì?
»¦g™~M**ÂŠ3ðŠêìYè«Ã~t (Infinte) ÑZpÐ¦

‚g}ZK̈ãŠ"ÐâzgZìXZK̈ãf‚özŠqzVÐzZôgpp»¬Š~ì
XÅ?ÏözŠ¦gZ]™D÷XCÙÚ»M¸iZzgZ�xƒ@*ìXtZq-Y**T**
ìwì1�¼Y**T**ƒ@*ìz{Ñiòîg6,s7ƒ@*XZke~gc*MC„Å
@*gõ¹$MñiìXÁZiÁ-g\~gc*èŠZyZq-E²áJ-ÑZpÐ¦Æ
¦gÐ6,ÌÅÃÒ™Dgì÷XZyÆZ(™äÅzz¹zZã¶X
ÑZpÐ¦Ã¦g~ÑäÅªCÙ~ŠØZg~ÐsÃ{µgc*MCjZáÐZk~
Zq-§Šñ�ŠìXgc*èð”{lZgzVÐzZôgBbìXÑZpÐ¦ÅâÎZ+
ìāZkÃ:ÂkHYYìZzg:„ZkÅeöƒ$ËìXZk»Ètìā
ŠzâV~zZãZ%sñ�ŠìXZkzzÐŠ*-**yÆxgc*èŠZyÑZpÐ¦
ÐZ,6,Ì™DÍ̧c*tÃðFg~ƒXZkÆ!*z�Š�ÅZ’ZÐZK̈yäÑ

I610-547)(Anaximander) ZpÐ¦Æ!*g}~Z0+Zi}‡ìK÷XZ"5½hé EGqg
[(äZkÃZL�ÅãCŠ¯c*X

ÚlZgzVÆbz  (Paradoxes) I[(ÆpÐ,] 450)Zeno ie
Æîg6,ÑZpÐ¦lZgÆ¦g~�ŠØZg~©VìZkÅ§sZ÷ág{™Dƒñ
tU*"$™äÅÃÒ™D÷āw•Zq-uZ[ìXieäw•ÃZ§b
ÐßU*"$HXZkäŠ?Š~āZq-ŠØ‰£xJ-îÆaZq-Ãu
ÚÆaMŠJÃ,ð™**¢zg~ì1ZkÐIz{GZk»Ûð™[ƒ
ÇZzgZk§btŸÑZpÐ¦ìX®ZZ#ŠzÃuZ	xZq-„‚~™̂gì

ZkÅ ƒVÂúzZÑŸic*Š{gëgÐ^™MÐzZáŸÐMÐòYñÇXie
Achilles the F,Šh+™@*ìXLL!gëgzZÑLNgëgÐMÐ7ònÇXóót

¹Y@*ì Transcendental number &Z[ (Pi) ŸÑZpÐ¦îg6,¸gLìX
ËŠZ],}»”¥x™äÆa¢zg~ìpZÐZr}Å)zZ]Æi

tZq-»bgì�‡gc*è» (–1) Æîg6,ªCÙ7HYYìQøg}0*k
ª�Ûè°Šë÷YèZ¤/ËÌ Imaginary number °Š7ìXgc*èŠZyZÐ

Ç°ŠÃZL‚B¢[Š~YñÂ�Z[t7ƒYYèŠztï™¦ƒYD
÷XtZq-ÐZR‘tì'pZL**xÐsÃtÃð¦gZCÚ7
ìXZAe-CÙ8-~ZxZk§sZ÷ág{™@*ì:

LLZq-tlZg»Ëq»%,ƒ**Zq-„Š!*]ìYèËÌtlZgÃ
ZLM\Ð¢[Š~YñÂµ%,qÝƒ@*ìX®ZtZq-»bg¡Zq-

¹Ðñµ6,gc*èÆ9¿ +1 §Š„7É¹‰wZzg"p§Šå@*ë
Æ–1 ™ä6,qÝƒ@*ìX´z{Zi,²c*Zdgc*èZkz‰Ü¹VƒCZ¤/ZÐ

CZx»û{M`¬ÐÌŠg„ìXµZzgt»t 4 ZEwÐI™Šc*Y@*Xóó
„ŠZâZ`ÃZ#-+ö

EH
}*]~¬îg6,êÁ™ŠZgZŠZ™@*ìÔ˜Vt¹Ï

)zZ]~Š3ðŠêì�].h+‚bÆaãCŠ~wÅqï÷X
ZkZ%~Ãðµ7āZkgc*è~ªZyÁ§ŠZ]ñ�Š÷XZk!*g}
~ƒs}Hì:

LLt¢™**ŠØZgìāŠ!*]6,ñÐ»gÈ¢]ÅŠ*Z,ËÃgñá
ÐmgÄ$ËìXZk»5¢]Å÷~ãCŠàCZzgw¬Ð}÷Zð~
‚bZzgâẐÅŒ43›é EG]ÅazVJ-)ZÏŠg**‡.Þ¢ìTŠgLi}Æ

C5 Íwƒä»ÃtŠ3ðŠêƒÇXóó
–1 1Y@*ìX for granted ÆZEwÃ Imaginary �ÛèZ°ZŠ M`À**x.Š

tZq-ÆbgÃ¹Ð¢zg~»ñV~ZEwHY@*ì}ðÆu–Å
iâyzkyÃKÆa¢zg~÷X].h+‚b Transfinite numbers yz){X

!*<mÃZ#-+ö
EH

c*£Šk,~}*]gc*èÆZ,¦gZ]Æ%»x„7™$ËX»
0*wek,Zu ™ŠZg„ŠS:]»qïìXÃZ#-+ö

EH
}*]Æ!*EV~ÐZq-
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ƒD (instants) ].h+¢]t™CìāŠz²iÆŠgxyÑZpÐ¦x
÷!*ÇZÏ§b‰Zq-Z,z‰ÜÆŠzgZ#/õ EG~T»:M¸iƒZzg:„Z�xX
»Ñ]&+Z]pŠAz¥wÅÑözŠ±~6,ŒìÔÚp5+k,ÔÃuZzgF,¹

ÆZk)¢Zzg”†¦gÐÃðm7�‚Š{gc*è~M ÑZpÐ¦ 5+k,XZk»
åZq-ÐÑzqƒ@*ì!ZÏÃ¬äyZ[ÑZpÐÎÆ ÑZpÐ¦ ìT~

**xÐc*ŠHìX
I[(äæ¢a~~ 287-212 -**yÆxF,+gc*èŠZyZg:k)

îg6, ÑZpÐ¦ îg6,(,}Zzg ÑZpÐ¦ »ñW,ZEwHp (Indivisibles) **‡.Þ„
gLÆ0Zk»ìwåātxãCŠÐ¬g~÷XZÏ§bZgTÅŠ?t¶
āaèCÙŸDîg6,Zq-̂g‚rìZkaZkÅuzŠ»ƒ**ÌÑiòì®Zz{

7ƒYXz{t™@*åāŠzZlxÅLLÂóóÑpÐ„ƒ$Ë÷'gc*MC ÑZpÐ¦
Infinitely Zzgæ¢a~ÆÒpÐÚ„Šg„ Infinitely large îg6,ÚZŸ†

'@*ëz{æ¢a~ŠZâVÐc™@*åX»ìwåāZq-âÑpÐ„îg6, small

c***‡.Þ„xV6,Œƒ@*ìX Fixed infinitesimals "Ñg
ÑZpÐÎÅZkF,Šh+ÅzzÐ-**ãgc*èÅF,¹ÅgZ{~Çg»z^aZƒ
ˆXZkÆ',@yz*ãgc*èŠZâVÃZ(ÃðXŠg77åZzgZrVä
i',Š„7gÄÅ�²1VÅz‚¦Ðˆ~-g\J-VˆX„ÐÔgŠ
yÆYæ{ÃVÆ»çVÆ_.Ô§ŠÃ»™äÅÃÒägc*èÅF,¹
ÃgzÆg3p¶K>U*6Åî�c*:gzbäZK̈yÆf‚Ã6Zk**]Æa

 ~Âä¹āCÙ (1638) ‚b ÅwŠc*�wÑZpÐ¦¸XZKÂ[Š~E
»ÜsZq-»ï%,ƒ@*ìZzgCÙ»ï%,ÜsZq-µ»ï°Š Integer »ï°Š

»%,ƒ@*ìX®ZZq-§bÐ»ï%,Y]Zã„÷TŠgµ»ïZ°ZŠX
ZkÅzzÐë¯gUZq-x§Š~úYD÷Xt!*]Zk0ZßwÐ
ƒŠxìāÀZLZbZYÆù´Ð(,Zƒ@*ì®ZÓxµ»ïZ°ZŠ»ï%,
Y]7ƒMhZzgÓx»ï%,Y]µZ°ZŠ»z7ƒMhX

ZzgÃ}ÆŠgxyŠzh»¦gÙX�Ûn Achilles »�giâ:pÐ¢~î GEìX Swift

¢aMÐìZ#J- 1000 Ã}ÐŠkkH!¸vYì� Achilles ™,ā
tAchilles ¢a^[ƒÇZ# 100 ¢a»ÃAð™}ÇÃZ'×h+ 1000 Achilles

tÃ,ð™}ÇÂÃZ Achilles ¢aMÐƒÇZ# 10 ¢að™}ÇÂÃZ 100

Zq-¢aMÐƒÇZzgtŸÑözŠîg6,Yg~gìÇX
ieÆpÐ,]tU*"$7™Dāw•�Ûd$Ãìc*tāiîg6,

Ã}6,'7áYñÇpz{.e$÷á0+ZgZ0+Zi~ZknÅÎa Achilles

 Å{ñVÃMDg™D÷&Z[ëgŠyÆîg6,Y…÷XZ1wV
Å§b|ÐÓx§ŠZ]Ã»™äÅÃÒ**‡.Þi§Š (Eleatics)

»**xŠc*åóÅ§sá Antimony c*&ẐiZV»-$ä (Insoluble Paradox)

YCìXtU*"$™äÆaāâÑ®ZŠxV6,Œ7ƒ@*ìieäŠúò
Ã}ÃL7ñYXzZªŒVZq-xX Achilles HāZ¤/wZ(ìÂ

ñ�ŠìX6āZÁi+ƒ6,zŸs#™@*ì:
LLtpÐ¢~î GEZyÃÌ6,.y™@*ì�tY…÷āæ¢ac*ðZYä

Åú™äzZáZ°ZŠÆÑpÐ¦ŸÆùÃ́ (Geometrical Progression)

ígKÐgK Terms ¥x™**eìXÅœuÑbZq-ÐÁƒZzgXÅ
C6 6,M™ïYC÷Xóó Limiting value ƒCYC÷Zzg!*ÑyË

Šg|ieägc*MC„~Zq-Z,§ŠÃeð&+ïÑå&iƒä~
ŠzDÙZg‚w»²āÎXZk§Š»mÑözŠe$ÆZEwÐìX¢45é E

G
I¨g_Ð
ÅŠgc*Ä Integral Calculus Zzg Differential  Calculus á™,ƒ,œ~~

J-gc*èŠZyuÂhÃÒ™gì¸āZ7ÑZpÐ¦»¦gZEw:™**7,}X
ÜsxZg:käZkñçq6,»xH1ƒîQZî»§i»gZ(g™ÆZkä

ÐM¸i (Leukippus) äCµ54øGF (Atomists) ÌU·ÅXZ’Zð�CÙ6,2V
™Dƒñ�÷áh+ie»÷á¤/ŠåÔt¹āZVLL**‡.Þ„Zzg®ZŠ~ÑözŠ÷�
ÑözŠÜ~!z‰ÜÃugT÷Xóó
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lZgÆ!*[~¬qìāgc*MCÑZpÐ¦Æ”gsƒäÐgc*èÆ
a6Z¬AZzgZë}òqÝƒñpZkÅzŸs#7ƒmYètgZò

Zß‰ÜgzZc*]Zzg§i»gÐƒŠx¶:
LLpgc*MCÑZpÐÎÆ§i»g~gc*èÃZq-Z(§ŠMì�Zk
§i»gÐƒŠxì�pŠZkÅúc*Vp!ìZzgT6,Zk»�g‚bZ®g
ìXÑZpÐ¦»iZ,§i;ñ»gÅZYi]ŠêìZzg»Ÿ™@*ì&gc*è
ÑZpÐ¦lZgzV6,¿Æa!*ÇšŠ™ŠîìZzg‚B„‚Bz{ZyÑZpÐ¦

Æîg6,gì@*āZzwZ™̄6,z„§i (Finite Quanta) lZgzVÃ³®ZŠ
C8 ;ñ»gÑÍKYÃ�MyZ™̄ÆaŠg„÷Xóó

ÆŠg„ƒäÆ!*g} (Calculus) DZÑ¡  ZkÆË~E²āJ-
äZÐyÆ̧Z2Ðî§ŠŒÛZgŠc*X ~Úi·¸g;X',µ

~H1tgŠ¿ÆpsÐ Principa EHäZk6§j»ZEwZK
Bernard ZÐúZxÐÖñgpp6,6gƒZXZVgz,œ~ÆM¸i~

ä!*sy̀Z]Š3ðZzgzZãîg6,ÈŠc*āaèÑZpÐ¦¡~Z°ZŠñ�Š Fontenelle

÷ZkaZq-ÑZpÐ¦°ŠÌZÏ§bz�Šg‚rìT§bZpÐ¦Z°ZŠZzgtā
(Georges

$©è EEE )gN*F,+(ì@*ëYgbe~  (Infinitesimal) ÑZpÐ¦»|ix
äZkÐZ%sHZzguZ[ŒÛZgŠïƒñZkÃgŠ™Šc*XŒVJ- De Buffon)

6xf‚ÌZkìwÃJw™äÆ‡.Þ7 (D Alembert) e~Z&Ð-.ç GE^ ā
6,*y˜ƒñZkäÑZpÐÎÆ Differential~Encyclopaedia åXZL

Æt|x~X (limit) z�ŠÅF,Šh+ÅâÎZñözŠlZgzV6,u
»¦gŠg|Zk§ŠÐÖgZ0*äÆa”gs™zZc*ŠHå "limit"u

�ÑZpÐÎ~7æ{ìXtZÞ,œ~~{mîgÐ=wåZ#gc*èŠZy
ÃZâM‚ãÐ%ÎdŒt™äÃ»g:¸6āZyÐ«± Calculus

ZnÅZ•ð¾lZgzVÃ�Ûn™@* Differential calculus pÙpÙ™C¶X
»¦g "Limit" ZzgZÏ§bÑZpÐ¦J-X differential ŠzuZ differential å'ª

tZy"ÑgpÐ,]~ÐÜsZq-ì�¶K>U*6ÆˆÐgc*è~
z!*Å§b“ƒñ÷Z#ÐZK̈yäZK„ZzgGzŸ]ÃWÅãK6,6,´
ÑzqHXZkÆË~g‡6,„Zf;yÅ”h+'×ZØÆ!*z�ŠgCgC
gc*èÆ**‡.Þì0ZßßVZzgLLZ$+~C‘Vóó»ªZ«Šc*ŠHXëZk£x6,
V‰÷˜V‚g~÷á0+Zgqg]$zgU*"$ƒ_ìZzgZÐ¢o1EZg
ãCŠzV6,Šz!*g{y™äÅ¢zg]ìX»M¸i™Šc*ŠHìZzgšµZy»™ŠZg
].1CƒÇX

The Calculus

Integral Zzg Differential ¯»-**ãgc*èŠZâVÆ**x.Š0Zßw
ÅŠgc*ÄÅzzÐ�ŒÛzyz«Æˆgc*è~xF,+÷éåÔ Calculus

¬„$zgƒ`¸Xtæ¢a~»0ZßwìāâāZzģk!*Ç„Š÷
Zzgtāz{)pÐƒ÷ªŠzâV»ZÖgZq-„§bÐ7ƒY@*ëMy~

~',Z',¦gKYD÷X6 Differential calculus ‹Ø~âāZzģk
ZzgEHÆZkÃzZã™äÐ¹¬„ZkÅ (Leibniz) āZxHìāÅ542.ç GEEGE

ãCŠg¿Y_¶:ekĝÅolZggc*è~Zq-ZëñhåXZkÆ‚Bgc*è
Integral Zzg Differential ~LLw•óóZzgLL].1]óó»Zzg‚B„¢zg]Æ�

¯g~îg6,W¸iƒZZzg&¨ù¦EHZzgÅ542.ç GEEGEäåH1ZrVä Calculus

C7 ZÐŠgc*Ä7HXóó
ÅŠgc*Äägc*èZzgÀòîg6,‚bÆaZ¬ (Calculus) DZÑ¡
Zzg̃Å]Æ»ƒD„gc*èŠZy5qzVÅï Taboos ÅwŠØX6,Zä

™äÆaMiZŠƒ‰pZrVä)**ŠZ:Z0+Zi~ÑZpÐ¦îg6,(,}Zzg
gLZ°ZŠÃZEwHZyÆxZzg¦gZCāZ]»ìwK%XÑpÐ„îg6,

¦gHY@*å�ā%ËzZãzz "Useful fiction" (,~ZzggKlZgzVÃZq-nÅ
Å«¢~ (Science of logic) ÆåŠg„�Z[Šî‰XyÅ‚b
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Æ¦g6,Z®g™CìT» (Continuity) ÓxF,].h+‚b‹tö
ÈtìākVÆŠzÕoÆŠgxyŠvÕoÅZq-ÑZpÐ¦®ZŠñ�ŠƒCì

ZzgtÌāiâyÆŠzÕoÆŠgxywVÅZq-ÑZpÐ¦®ZŠñ�ŠƒCìXZy
GzçVÆ%].h+gc*è»x„7™$ËXqÑèøg~«hZ,„Š
¦gZ]Ãc*Â›g]ÐgŠ™Štc*ÁZiÁ—zd-?õ IEXÅÃÐ¢zgŠâXÜs
¬»x].1CŠâr)',−E+™{z{Zq-xgc*èŠZyÌå(�ZLiây

zkyÔw•ÔözŠZzgÑZpÐÎÆ‹Ø~ZyÓxqzVÃ7ªÏ™äÃZI
åX

ZkÓxF,ÞŠ]Æ!*z�Š¹Ð].h+gc*èŠZyÑZpÐ¦Åcz†Ð
Zïg™ä6,̂÷qÑèz{ZÐLL{Øóógc*èÆ1Æîg6,Šg„t™D
÷XZ+̧&™Ð!*ÑF,ìYèZ¤/gc*èÇÔczèŠ*Å?Ï7™$ËÂ
ZeÃZ+{Hì?].h+gc*è)ZzgZkÆ‚B„**‡.Þ¢îg6,Ã~¢]

~Ììw6,4ÅƒÐic*Š{âẐÅŒ43›é EGCnÅ§s (Theoretical physics)

ßU»Zq-ºmgsy0*c*Y@*ì�tŠúò™CìāË)zZ]Å¡»ŠZgzæZg
ZkÅ)1CŠg6,ƒ@*ìT»âŠ~Š*ÐÃðm7X

t|āgc*MCpVÃÇŠ*6,ÑÍ™Æ!*p}òqÝƒMh÷Zk
§sZ÷ág{™CìāŠzâVÃZq-Šzu}Ðuz»gìXzg:gc*è»Ãði
ZEw:ƒ@*Zzgt!*ÇzZãìāZ(7ìX].h+gc*è~ÑZpÐ¦»ZEwZzg
ZkŠgÑiòƒäÅzztìā&+Z]pŠ¡]ÑZpÐ¦Æz�ŠÐ_“gBb
ìTä0šñ¶yÅ§bpŠÃgc*è6,™™Šc*ìqÑèŠgzZi}È
™äÅ¹ÃÒÅˆìX

gc*èŠZâVÆÑZpÐÎÃZkŠg@*íÐJw™äÅzzÃZxä¹
Zh§bzZãHì:

LLtzZãìāZq-Z+ÑZpÐÎT»Z�xÂƒpM¸i:ƒZ+ÐÁc*
ic*Š{7ìT»M¸iÂƒpZ�x:ƒXðh}Ð].1C„Ð»[e-CÙ8-

”gs™ZäÐ„CÙt@*W,Šc*ŠHåāZq-ÇÑZpÐÎ»ZkÐÃðzZô7X
Ãñç¦¯™7HYñZzgZkÅcz†ÐZïgH ZgZŠ{tåāÑZpÐÎ

Æ!*g}~¹Y@*åāz{Zkãîg6,Z•ðgK (Variables) YñXoZ]
÷Yèz{ËÌŠ~ˆlZgÅÚÁƒYC÷ZzgZkãîg6, Infinitely small

ÑZpÐ¦Zkaāz{ËÌŠ~ˆlZgÐ(,~ƒYC÷XŠzu}ZÖp~LLZÚ„
gN*c*(,ZAM\I�ÛâN!óóZk;BÅÌðÐÌÂM‚y7ƒðp

~ñ�Šx§ŠZ]ÃÖä~©àÏæŠ¢zgBX Calculus

gc*MC (Karl Fredarick Gauss) »gw�Ûi+guÍ_ x̀ðgc*èŠZy
ÑZpÐÎÃt™äÃ»gå1ÇÑZpÐ¦Æ¦gÐJ**Ih+Ï»ZÖg™@*å

äÂÆpÐ¢~î GEÐM¸i (Bernhard Bolanzo) @*ëZkÆë)',.ge1Ñ4,z
Æ¦g~āpÐ,]6,¤ÏÐïÑzq Completed Infinite ™Dƒñ

äZk»xÃ'×h+MÐ(,Jc*ÔZkä (Richard Dodekind) gleeze, ÅX
ÑZpÐÎÃµ™ŠZg»qï¦gHZzg¹āŠg|µZ°ZŠÆÂxÃtìwH

(George  Cantor ) Yg`»Ú YYì)ªZ(�ÑZpÐ¦:ƒ(XMy»g
"Transfinite ÑZpÐ¦ÃLÅ°pÐ¹MÐòŠHZzgZkä (1845-1918)

Y~Ñzq 1870 ÆZq-!*Ç6ˆ[Ã�ÛzrŠc*X»ÚÆ£á� numbers"

(Democritus) ƒñÑZpÐ¦Å7g~@*gõ»Zq©™D÷TÅZ’ZŠ_ŒÛZt
Theory of sets Ðƒð¶XZkÐgc*èÅZq-!*Ç5÷ácäÀ1TÅãCŠ

6,¶X
»ÚäU*"$Hā(,}Ð(,}gÕc*wc*Ÿ~ñ�ŠxVÃZq-âc*

)«ŠZ],{(~ñ�ŠxV6,;HYYìeìtÄÌgL segment

YV:ƒVT§bÃðMy~ZpÐ¦°Š7ƒYZÏ§bÃðMy~
°Š7ƒYX®Z»ÚÆˆgc*è~ÑZpÐ¦Å%œ/~wÆ Transfinite

!*g}~Ãðc7ƒ$ËX´z{Zi,ZkÆ»xä¹ÐpÐ,]MDgZK
÷MVä].h+gc*è~yZ!aZ™g¿ìZzgZÌJ-i7ƒñX
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¢!*i~~ZyªCÙ~CÇVÆ”wÆaŠÑbÅñiz+MÃŒÛ!*y™Šc*X
gc*èÆCÇV6,Œ:ƒäÆZŠgZuäZKð6,Zy»ZOŠ$zg™Šc*Zzg
ZrVäZK&]»ZiuâY,̂{he»³x™1XZ7tYy™â-Ïƒðāgc*è
ÅyZ•ð)qw¶Xóó

�,œ~ÆM¸i6,ZrVä)i”{)bÃi™ÆÔ§ŠZ]Ã»™
ÆÔZq-6÷á0+ZgZzgZÝoÐ0*ugc*è»Âx‡ì™äÅÃlÑzq™Š,X
6ā̄MzŸs#™@*ì:

YJ-gc*èŠZâV»ìwåāZrVäZCÑqÝ™1ìXZ¤/p 1900

Z7Zk!*]6,¤®)™**7,C¶āgc*è¡]ÅZq-Z0+Zi}6,FFzŸs#„
7™CìZzg¹ÎVäÂ¡]Ægc*MCem,Zí~¢ÃÌF,u™Šc*Ôz{
gc*èÆxeJ‘Åyâ6,„lOD1̧ZÌZy»¡»x!»Ì7
ƒZåāây”{gc*è~§ŠZ]Šgc*Äƒ‰XZy§ŠZ]Ã¬xîg6,pÐ,]
¹Y@*åYètpl¯òZk|ÐU·™Cìā§ŠZ]gc*èÅyÃ
Mz!*Ñ™Šï÷X

LLZkŠzgÆúc*Vgc*èŠZâVZzg\Vä¯gU„Zy§ŠZ]Ãi™ä»
ÚZZV1X|~gc*èÆ!*g}~egZ§i¿ÎdÔ¯ñZzg7K
‰ZzgCÙZq-Æa¹Ðcz»g¦ƒ‰XãCŠzVÅy™äzZáZyk"ìGEL
„ä:ÜsYäTä§ŠZ]Ã»™äÅÃÒÅÉZkZ%ÃD¯äÅ
ÃÒÌÅā6§ŠZ]u:ZVä0*Nªgc*è~ZPxÑc*YñXZy
Ã@VÐ6)bäuZVc*X¼0ZßßVZzgZ5Z`xÆ¼ZßßVÃ

t™ä6,ÌÚi·9ZƒŠHT~Fk"ìGEL„äZ`;ñÃZCaXóó
gc*èÐ§ŠZ]Ã»™äÅÃÒä¡6Zzg**‡.Þi§ŠZ]ÃÀ

äZL�g¢{/õ
GE

G (Kurt Godel) Y~ÐZ#™^Íew 1930 Šc*XMy~¢[
÷áùKTÐdZyaZƒZZzgZkä¯ògc*èÆãCŠ~§i»g (Theorem)

ÃÌ‡u¯Šc*:

ÃØ^Y**ecåāM¸izZ�xZq-Šzu}Ðmgnp÷ÔÚÑàZzg
Ú†!Å§bZzgZ¤/Z�xÃïwŠc*YñÂM¸i„Z�x0Y@*ì'z{Zq-

Ægc*MCZEwÆ%t Infinite series - Vice versa uZ�Zk±~~ñ�Šì
ŠðāŠ„**eƒYCYègc*è~)ð”{ÑZpÐÎJ-g‚ðqÝ™ä

(1) »M¸i Series Æað”{ÐM¸i™**¢zg~ìÔµZzgtÔÓxgc*MC
~ZEw7HYYp (calculation) Zq-Ð™**Ñiòìzg:Z7ˆ[

C9 ¢zg~7āgc*èŠZyÅx¢zg]ÇŠ*ÆaZq-Ñiò‡âyÌƒXóó

(Crisis of Mathematics) gc*è»dZy
jwÆZc*xÐ„…gc*èÆZ×ðZÛLL0ZßßVóóZzgZkÅ

Y~t 1900 i',Š„Z5Z`xÃ‚³Cð~wsMy'2c*Y@*ìX
äÉZëF,+iÔ (David Hilbert) e-eV^  ƒ¼D4åqÑè

gc*MC)bÅZq-Ì̈7ÅXZkÆˆÐgCgCXic*Š{ëÏZ(g
™@*ŠHZzgZ[z{£xMŠHìāÃ~gc*è~ÇdZyÅ!*]™**eƒŠHìX

Y~÷áùƒð¶ 1980�"Mathematics :The Loss of Certainty" ZK=wÂ[
ßg�w-VÒy™@*ì: (Morris Klein) âgk¯M

LLZÞ,œ~~ðƒäzZáÐz¾d$ZrzVZzgæ¢a-Vä
¹Ï¯zuÆˆgc*èŠZâVÃtâ+6,6g™Šc*āgc*èZzg‚bÆ
gc*MC¸Z2îC×V7÷XVwÆîg6,Z7Ø`āZq-„kãŠ"
ÆaZnÅæ¢ac*VñizVƒ$Ë÷XtÓxÅÓxCÇV6,FF7ƒ$Ë
‰X„CÙgc*MCem,Zí¡]~<îg6,ñ�Š7åZzgZ¤/åÂt¢zg~7
āZK̈yÅgc*èZkem,ZíÃªCÙÌ™CƒX|ÅJËƒ_¶XZkZ%»
ZŠgZugc*è6,**iwƒäzZàM:V~Ð«MÄ¶X

LLZy5æ¢a-VZzgZrzVÆ!*)̄gc*èŠZâVÃZq-ZâÎÆ
œóÐŠzegƒ**7,ZXZk¢ÅzzÐāz{CÇVÃ0*gì÷ZrVä
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„„ÌZÏ”zæÐgc*èÃczè|Ð{ Intuitionist §i„ìX
™ä»³x!*4xKƒñìXZyßÍVÆ_.Zq-gc*MCÃgñá»Ñ
&+Z]pŠ̂[Â[Æ¿ÐËÚÆz�ŠÅúÒÏ™**7ìXZk»ñZi:
1CÙÅZkÃÒÐHŠHì�ZkäÃZ#-+ö

EH
}*]ÅŠgc*:VÃZEw™Æ8

Zzggc*MClZgzVÆ6Ãc*]Ã”gs™zZ™Z7czè|ÐZµ
™äÆe~Å¶X

ZyÓxkKM„~ŠgœutìāZy»gc*èÆ!*g}~§i„!*Ç
czèìw6,„÷X»ìw neo-Platonists ìw6,*:ìXzZu�Ûttìā

Zzg Intuitionists,Formalists ìāgc*èä}.ZÆf‚~À1åZzg!*¹'
»o{ìāgc*èZK̈ãf‚Åñç¦ðìTÅÃðczè Conceptualists

ZÌ7ìÂtìz{Z\‹ußg�w��,œ~ÆMy~‚}~gc*è
Æic*Š{F,kKM„7™D÷1t¹ã»Z!x7ìX

(Chaos and Complexity) Z_OgZzgëÏ
qD',ÎV~¡]ÅÇu¤/ñV»ZÖg™ä~gc*MCâeßVÅu

differential equations Èc*VZq-¤/â¤/xc»ñçqg„÷XVwÆîg6,
|ÃZq-ŸÆîg6,7™C÷T~iâyzkyÆZ0+gp´VûZgZzg
šVzZµƒC÷XZy~Ze7-VZzg£g~p=VÅÃðRö7@*ë

Å integral calculus Zzg differential ¡]~tzZµƒC÷XZVgz,œ~~
Šgc*ÄZq-¹(,~7gÄ¶1F,¹c*CF,+gc*MCâewÌ|Æ!*g}
~¡Zq-Z0+Zi}6,ŒƒD÷�ºmuzŠÆZ0+g„Šg„ƒD÷X
Z_OgZzggŠZ_Og6,c»%œ/~ñçqö~VZzgZe7-zZµƒäzZà6,
Z_Ogp´Vg„÷Î¯ògc*MCÃgñßVÐªCÙ7HYYX

 Zzg)q-é ( L i n e a r ) Äc*F,KMZzgZ_Og~�Ût»mq-é
©]ÐìXq-émÃgc*MCîg6,ªCÙ™**M‚yì: (Non-Linear)

YJ-÷áh+Ãðgc*èŠZyZk6,¤®)™YƒāZk»gc*èÅË{m 1930 LL
ãCŠÐmìZzgZkÆgc*MCo]ÁZiÁZk„„ÆçZ*Æ_.÷p
™^ÍewÆ�g£áÅßg]~n„Q**iwƒðZk~Švúc*VZzg
6,.yÁ}òÆ‚B‚BZkäU*"$Hā¹ÐkKM„Æt”{
¸Z2gc*èÅëM°ÃU*"$7™MhXÍewätŠ3c*āZk~Zk§bÆ
ãxZßw÷áï÷MVäU*"$ÅˆqzVÃÌ‡u¯Šc*ìXÍewÆ

än„îŠ~X'×h+MÐ™̂ZzgëŠHVaZƒIXVwÆ (theorems) …V
§i»gÌ&Šg„DÆ”wÆa.e$Zd axiomatic - deductive îg6,

ìwHY@*å**³Š3ðŠ¶ÎXZy5p=VZzg7g:V»ZW,tƒZāgc*èÆ
!*g}~Zzg¹Ð§i„aZƒ‰Zzggc*èŠZyZzgic*Š{�Û̧V~Ëƒ‰Xóó
C10

gc*èÆVä¹Ð�ÛºZzgkKM„aZ™ŠØX~ÐÃðÌ
);VtŠg„ì(÷�gc*è Platonists ŠzuzVÆÃc*]Ãt7™@*åX¼

X» Conceptualists ÃîCðìw™D÷)LL}.ZZq-gc*èŠZyìXóó(¼
Z#î+MÆâ+zZßVÐ!*ÇZìÉ Paltonists gc*èÆ!*g}~¦g

t�Ût¡czèZzgñç¦ìw6,4ÆŠgxy�ÛtìÔz{gc*èÃeJvVÔ{ÃV
Zzg̃e]ÅZq-Z+±~Æîg6,ŠÙ÷&ßÍVäZL£œÆaZXŠ
Hì'Šzu}ZÖp~gc*èÅÃðczèãCŠ7ìÉt{µZK̈ãf‚
ÅaZzZgì!„CÙtÃt',¤6~¹=wìX

„„ì��,œ~ÆÑzq~z�Š (Formalist) QZq-ˆ6,„
~Mc*åT»{mÑgc*èÐ§ŠZ]Ã»™**åXZkÆ!*EV~ÐZq-
e-eV^å�t&åāgc*èZkÆ´z{¼7ìā́â]ÃºmŸ�V

»Zq-Z(ÂxaZ (statements) Æ_.ZEw™ÆƒZg!*²Ò**]c*ÍØZgzV
HYñ�ŠZ½îg6,Lƒ1ZkÆ´z{gc*èÆÃðp7÷XŒVgc*èÃ
Zq-Šâ©öJ-özŠ™Šc*ŠHìT§bÂôì'tÌåîg6,Zq-ñç¦
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**xZi+zgeßg«åX)q-éÒV~¬!*g{ZzgẐiZV¡&oZ]
ZEw™Æßg«ZLÛR,6,psƒDƒñqÑ]ÅZq-Z+Ú±~¯ä
Æ‡.ÞƒŠHT~Zq-‰qÑ]Šz!*g{ŠCÙZñ7YD¸X×M‚y

ð™ä~»x[ƒŠHåX gc*MCZßwZEw™Dƒñz{Z_Og
ZK%èÆoZ]É™@*åÛR,}éZ0+Zi~ZÏˆ[Â[Æ ßg«

)ª "Aperiodicity" ¿Ã!*g!*gŠCÙZ@*åp³Zq-6',Mæ7ƒ@*åXt
!*‡°{6zVÅ°xñ�ŠÏ(‚g}6,Z_OgÂñVÅS¤ìX‚B„

äâ^HāZkÆ}òÚZMD¸pZy~¼{ñVZzg ßg«
»uZrMå�ZÒ%ŠZgƒD¸:½ãz,„qÑ]‰¬ patterns §izV

x@}~M`Z̧¤/pŠzâV!*ÇZq-‰LÌ7ƒD¸'šµtCÙ
¢zgñ�ŠƒD÷1ÃðÐÌ Patterns ËÆ|ÆŠ"Æ_.ì:

ŠzŠyc*Šz‹LÌZq-‰7ƒDX
Šgc*ÄKZy patterns Šzu}‚bŠZâVäÌ„CÙ6,Z_OgÂñV~

 Electronic ~Ð¼Zq-Šzu}ÐZ•ðZ¸}KîVÆæZgzVZzg
Ægc*MCâeßV»_·X̄Ò5ëGHìZ+ZzgZknÅŠvßgÂV Oscillators

ÆuZrX¸Xóót!*] (structures) ~LL„CÙZz^î8-gzb~eJvV
’gózZãƒäÐā6,Z_OgÂxÑiòîg6,)áZiy7¸ZzgtZq-)§

"red-spot" ucŠ™0îE ²āJ-Yg~g{Mh¸X(g{œ~ÅR6,ÃMäzZÑ�g
Zq-Z,Ú6,Z_OgÂxÅVwì�LìX´z{Zi,Zk»_·¡¦
îg6,ÛR,zVZzg§8gR,~âeßV~HŠHìXZk§bLLZq-ë{Âxàz‰Ü
ÌyZzgg*ÃÀŠ}YìXóóZÏŠzgZyŠzu}‚0ZâVäZgc*MC
âeßVÃZEw™Dƒñ§»]~ñ�Š6,Z_Og1»_·HX{mîg6,Zy
~ÐZq-ä¹ÐZqÑ]~M!*Š~»gc*MC_·HXâCÙ§»]Æ
YäTäoZ]ZEwK‰ZzgZyÆ‚B¼)q-éñÌ÷áïÅ

I6ā¡]~ƒ@*ìXVwÆîg6,t)q-é6Ë±ÅÑU*ãp!

ZÐZq-c*Šzu~ßg]~¤/Zs6,Zq-âāÆfg)ªCÙHYYìXgc*è
¸„ë{Âì1�Z!*]ïáYMh÷ZzgZyÅ7ÍðÅY$Ëì@*ë)q-
émZ(ì&gc*MC¿Æfg)M‚ãÐi7HYYXâā6,FF
ÃðÌ¤/ZsZÐªCÙ7™YX)q-éÒVÃi™**@*g]îg6,Âc***e
g;ìZzgZÒZ7Š!*CtÆîg6,ÃZ0+ZiHY@*g;ìXHzÝÆ‚BK
‰�gŠ"ÆjZáÐ8-,ç EGĒÒ5ëGqìÂäT!*‡°ÏÃŠ¬åz{¡

Non-Linearity Zq-(åXŸÅw•Æp5+k,iZzbÐ)zZ]~©àÏ
aZƒYCìXÁuZg¬l6,t:ƒäÆ',Z',ìptñ�Š¢zgƒCìX

ÃÌÃZ0+Zi™ non-linearities ™s_}}òqÝ™äÆaÂäZy
Šc*X»ZÐDå:g¥/ZzgƒZÅ'×ZØX

¯ò}*]»ic*Š{F,zZyq-éÒVÅãCŠ6,yHŠHì�Ç
i0+ÏÐ‚³¸Z2Æîg6,Z~.Åˆ÷YèÇŠ*6,)q-éÒVÅ

xZãìZkaţZ2éVÐic*Š{w7gnpÎLL6óó¸Z2Å
Šgc*ÄÐÚ4¯c*Y@*ìXţZ2gc*MCâew÷ÔZ,�ÛèeJ‘X»
zZu�ZiZkù]ZzgZÃŠe$~©Vì�z{¡]Å̧ÂV6,‡10*äÆe
~�ÛZë™D÷XÔä‚ßV~ÛR,(ßY~Zz[MYäÆ!*)̄
ßg�w8psƒ̂Tä)q-égc*èJ-g‚ðÃe¯Šc*ìXZkzz
Ð¹ÐZµZµ‡VZzgîCZŠZgzV~»x™äzZágc*èŠZâVZzg

ÂñV»ˆ[Â[™ÃT» (Chaotic) Šv‚bzZßVÃñµ5āz{x
âè~ƒ****eåX

(Chaos: Making a New 
8-,ç EGE¯Ò5ëGÅÂ[Z_OgXZq-5‚bÅú

~Cc*ŠHìā¾§bZ‚bŠZâVäZgc*MCâewZEw Science)

™Dƒñ6,Z_OgÂñV»ç¤HìZzgQÌÓxF,ïZq-„ËÅ§s
Z÷ág{™Cì:&¬{µLL$+�óóŒY@*åZk~LLÄóóñ�ŠìX¹ã»
M¸i-Vƒ@*ìāZq-Z%OâCÙñA]ÛR,6,ñŠ{ÃV»_·™g;åXZk»
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ÆÓxF,£œÆa"F,KMc*)¢zg~¶X
÷áh+tM!*Š~Å‚bÆ̂ÆZ0+ĝg„ZyçVÆÂiÅ¶K0+„™
nX~Zq-§sz{ÃtŠZy÷�ë÷āM!*Š-V~**‡.Þ7Íðàq

ÐZāZs÷ZzgŠzu~§sz{÷X»o{ìāL "steady state norm" Zq-
ÐZāZsìXtZÂí]÷áh+Zka%ŠZgƒð÷ā "chaotic norm" qª

non-linearity Zï™äzZßVä(,_ƒñ¤/Zs»zZuÀŠ~•Z1ì�
ÅZq-ºmŠgÅúÒÏ™@*ìX®ZZq-âqÅÀòªc*Šzg~6zV6,

ŒM!*Š~zZàƒ$ËìZzgŠzu~~Z_Og6,FFàqŠ3ðŠ}YìX6ā
¯Ò5ëGzŸs#™@*ìÔ§»]~t7gÄZzgp´VZkz‰ÜÅZq-Zzg¶Kã
ìāLLZ_OgLìÔZkÅºm‚|#ìXóóZÏ§bÆ}ò¹ÐZ
bCÙÆe~Šgc*Äƒ**Ñzqƒ‰XLLEc*guÆÆ}Åz!*ÆgkgeZzg

ÆHudson Bay Company ÅM!*Š~ÆŠzÎ‚!gkge~�ā Lynx ”Z~
0*c*ŠHXóóZ_Og~¿ÅZy deterministic chaos Dg-Vä%A$Håƒ~Z_Og

Š3ðŠêì�Zkºmgc*MC Period-doubling ÓxßgÂV~zM»ŠkHƒ**
âewÅp!ìX

Mandelbrot's Fractals

(Benoit Mandelbrot) Æ!*EV~ÐZq-āf$�_z^ ÃtZ_Og
~[Å IBM ~gc*èŠZyåZq-Zzggc*MC"5»45ë GGEGZEwÅX IBM ä�ā

wÐZkä¹Ð¡~"‡°{úZï~{Æ̂lKZzgZ70*Ì1X
VwÆîg6,ZkäØ`c*ā:©»z{LLØgóó�Üy6,åñ�ŠgLìZq-

ƒ@*ì�åîgÐ**‡.Þ7Íðìc*Šzu}/V~6,Z_Ogì1 pattern Z(
~Zq-ÛR,ZEw™Æz{Ze¦k,~ IBM ZkÃgc*MCîg6,zZãHYYìX

{ā¯äÆ‡.ÞƒŠHZ¤/pZk~Zkä‚Š{F,+gc*MCZßßVÃZEw
¹Y@*ìZq-ÑZpÐ¦ëÏÃªCÙ "Mandelbrot's sets" HåXt¦k,,Î

Ã (survivability) ƒ$Ëì�ZkÅZ‚ÛZö±Æ¡~~yc*ZkÅ’Å&¢A
ªCÙ™CƒX

Zy}òÃªCÙ™äÆaZq-¤/Zs¯c*ŠHT~M!*Š~»wŠ3äÆ
ÃZzg)q-éZbZŠ3äÆaZ|"gZEwH (Vertical axis) aÀŠ~"g

ic*Š{ZÌZ(g™CˆZkºmoÃ non-linearity ŠHXØt`ā�V�V
(,JäÐ'ZÏ§bM!*Š~Zúc*VqpVÐ¦/gCˆXZq-ºmêÁ
RÐnÃð%5+k,M!*Š~7Zzgeì`M¸iÃðÌƒZk»³**aÏÅ
ßg]~„†ÇX¤/Zs6,ñ�ŠâZkZ|gZ5ÃZ(g™@*å�M!*Š~Ã#ªCÙ
™@*åXZ†%³Zq-Lqª¶�¤/Zs6,Zz6,ÃÇƒðzZu÷6,Œ¸kÅ
^~¶XtZq-áZiyM!*Š~ÃªCÙ™CìZq-Z+R6,T»Z®gZ’Zð

~ŠzZ1YæM!*Šc*V‰ÔŠzL (phase) qÑ]6,åXZkÐZŒ%µ
Åßg]~Š3c*ŠHåXÇ "Bifurcation" q—X¤/Zs~ZyÃ÷ápVc*

M!*Š-V~tZq-!*‡°{Šzg~Z@*gmJîÆ',Z',ƒÇÔŠz‚wÆ²á6,”6
~Šz!*g{ZŸ†HŠHÔ÷ápVÅ®ZŠ~!~ÐZŸ†ƒZ¬ non-linearity ‰„

ÂZ+qªaZƒð�egLqpVÃªCÙ™C¶)ªeg‚w6,”!*‡°{6(
QZkÆˆ̄gUtMJÔÎ!ÔAz){z){ƒŠHX

ÅŠgzVÆðh}Ð;îÐZq-Z+ non-linear parameter Zk§b
ßg�waZƒ̂¶�Óxi£œÆa:ÂL¶Zzg:„ZkÆŠgxyzM
‡.ÞÙ|#gì¸'M!*Š~Z_OgiŠ{ƒ_¶XtÌØ`āZ¤/‚g~Z_OgiŠ{

~ZŸ†HYñÂZ,ZŠzZgÌMD÷Z#„CÙ non-linearity qªÆŠzgZy
LqªzZ:MYCìTÆ6ÅãCŠ&c*‚]‚wƒCìp

ƒCì�«ßg] bifurcation ~ZŸ±Æ‚BCÙR~'×h+ non-linearity

‚!6zV6,Œ 56 Zzg 28,14 ‚!6zV6,ZzgŠzu~ßg]~ 24 Zzg 12,6~
ƒCìX®Zgc*MC!*gOÆ‚BZq-Z+p~»%:¯**eåT~zZu

zg~gzbzZàqªZq-Z+qª~psƒ̂�eö Š Lqªc*!*‡°{
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ä¸Š3äÅ ~' (The Fractal Geometry of Nature) �Û&½5ÿ GH�¢a~
»…3ýG�Û&½5ÿ GH
Timing ÃÒÅìXZk»Ø^[ìāZq-¬xŠwÅŠPÁÅ

F,KMìX ¸Z2Æ@*,ƒ@*ì¸„ZkÅzzŠwÅZ¡!g3VÅ�Û&½5ÿ GH

Æ%!Å)ZgZŠ~îg6,ßÓäÅ¬Š]Æ (Schizophrenia) ²z�Û«C
gc*èZ[¹Ð‚³‡V �Û&½5ÿ GH !*g}~Ìt!*]Šg„ìXZk§b

~©wÆîg6,ZEwƒg„ìX~‚Ûc*ßYÆ´z{Z,ZZ‡qˆ
÷áï÷‰i²ßV»_·ZzgŠJÂV»»c*Y**X

Æ "attractors" Z_OgÅƒîãCŠÅ¶K*Vˆg~%µÆ_¬Zzg
ZEw~ÃMð÷X̂g~%µÅFVB÷XZkÐ%ZŠËâùÆ6,jy
·îÐ|ì·î~p~ƒ$ËìÔ̂kÐâùc*âùÐ’c*Zq-ÂxÆZ0+g

~p~Xt̂g~%µ"5»45Àö
GGEG (Super conductivity) ñÆÐZdñÆ

em,ZíZzgyÆaêÁZW,Z]Åqïƒ$Ë÷XVwÆîg6,Z¤/˜iÆ6,
ÆZz6,ƒZ»6,jy·î|ìƒYñÂz{Zz6,7ZÇ̀:ZÏ§b0*ãÃB™ä
ÆaŠg»gŠ!*î»Z®gZk!*]6,ƒÇā**àÆZ0+g0*ã»·î|ììc*7X

Z,gc*MCMÑ]÷XÃ„CÙ" Attractors Zzg Shase-scale diagram

F,KMÂñV~(,}eä6,ZEwHYg;ìXZ_OgÅŠvî]Å§b
÷"Strange Attractors" ŒVÌœu{ÆŠgc*Äƒñ÷Zkßg]~t
(Fluid  âùÅw»] �ZnÆîC6,z¤/ZñV~Šgc*Äƒñ÷X~

ZzgŒVJ-ā™z~L$Ö (Electric Oscillator) ÔðÅZg¬l oscillators)

~ñ�Š*gzVÅ„÷áï÷XtÓxZZ‡qgc*MC (globular clusters)

ÃZ> Strange attractors ,Fractal geometry period doubling MÑ]'
»_·™äÆaZXŠ (chaotic dynamics) äZZz‡]~6,Z_Ogw»]

HpZyÆ‚g}}òZq-„‚~Z÷ág{™D÷:&å"F,v�¦g
HY@*åZkÆZ0+ggc*MC¸Z2ÐëM°0*ðYCìX

äFqzVÃŠ™Æ (Mitchell Feigenhaum) Zq-gc*èŠZyñ¢5½è
E

G
Y

Eƒx

™C‰ZzgZ#,Y+ÆaZyÃ(,ZHŠHÂÌti',Š„Zzg„CÙ"u
ẑ[àqYg~g;X

Æ!*g}~¹ŠHìātÂîg6,Z[J-ŠA‰ë{ Mandelbrot's sets

ñ�Š¸XeöÃ Patterns F,+gc*MCqc*âew÷QÌZyeJvVÆZ0+g
!*g!*g(,Z™Æ!*gq-Ð!*gq-,ÃŠÚÐ)Zq-Z(»x�ÛR,ÑZpÐ¦îg6,

™YìYè7g}eJ‘ÅãCŠŠØ‰gc*MCZßßVÆÂx6,‡ìì(
Ø¸åāZk~ZeâV6,!*‡°{ƒZgc*˜e]ñ�Š‰ZzgZeâV
~LL"‡°Ï»ŠgzóóZq-‚åX�_z^ä"‡°ÏÆZ0+gÈV{ÃVÃÒy

ÅZ˜bZEwÅXz{gc*MCZßßV~©à (Fractal) �Û&½5ÿ GH ™äÆa
ZDw¯äÆ‡.ÞƒŠHXZk§bz{‚i �Û&½5ÿ GH ÐgŠz$+wÆfg)ZnÅ

«gÃÛR,6,¡¦îg6,¯ä~»x[ƒZ�ËÌeä6,)HÌ(,Zƒ™(
åZÏŠgZÅLL"‡°Ïóóc*"F,v�ÃªCÙ™@*åX

�_z^äZLÛR,6,¯ñƒñÂñV»ñZi:Z+æ¢a-VÐH
gBb‰ZzgZeâV6,Zq-„{ÆÃ!*g!*g (fractal shapes) ��Û&½5ÿ GHZDw

TÆZ0+gR»gK½ãÑözŠ Menger Sponge ŠCÙZC‰XVwÆîg6,**x.Š
ƒ@*ì²̂k»Çw#ÆŒÛd$ƒ@*ìXZk~-VCkƒ@*ìā"‡°Ï
»ŠgzZ@Æ(=ÍäÅ&¢AÐ_“g‚rìXt÷áh+¹ic*Š{êZiªk

( f ra c t a l  :ƒYè6ā�_z^äŠ3c*ì¡]~�Û&½5ÿ GHæ¢a~
Å¹ÏVBñ�Š÷XƒZÅ**à»3,y}ÅŠz!*gq-÷ápV~ geometry)

„ƒ**ZzgQµzV~ƒZÆ!*gq-gZ2VJ-Zk„»!*g!*gŠCÙZc*Y**Zq-
U*"$HYYìXZÏ§btÌŠ3c*YYìāpyÅ �Û&½5ÿ GH Z({āì&

÷XŠzu}/V~Zy~Zq-z̃!*¯Z] �Û&½5ÿ GH **CVÅ÷áñÌ
ìÔ÷ápV~„ƒä»!*g!*gŠCÙZc*YäzZÑ{āeìM\Zk "self-similarity"

»ç¤ËÌeä6,YV:™,X
�Û&½5ÿ GH�¢a~Å½ãÑözŠVBñ�Š÷ZzgZKÂ[¡]Å ¡]~
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¯g~ DiscontinuitiesV ’góp=V»_·™CìÔt°xVÅ‚bìX
ZzgegZâðƒD÷:Z,£â]˜VA~©àp~Ð¥w~¹

C11 i',Š„p~aZƒYCìXóó
¬x»!Â1VÅgc*èZk!*g}~ß@*W,ŠîìāŠ*tìZzg¡]

ŠgZÝ¾§b»x™CìXgZ',#̂ä–LLZk§b�Ûzr0*äzZÑgc*MC
ZŠgZu¤̈DÃ‚Š{F,+)q-éÂñVÆZz^î8-gzb»‚o™ä

Cjw~7,JðYäzZàZ’Zðæ¢a~%ŠVÔŠZ],zVÔ 12 Æa»g7™@*Xóó
¢VZzg!k3‹5Òð

G
GVÃZµZµìw™**2CìI7ßYLLg(,ÅLæ¢a~óó~Zy

ÃZq-6ŒY@*ìXgzZîæ¢a~2CìāŠZ],}»%,70Y@*ë
~Z(7ìX].Z™äzZàuzŠ»ƒ̂÷:Zq-%,ÃŠZ],}~ps I7ßY
HYeìX�,œ~Å‚bÅ‡.ÞŠh+F,¹Æ!*z�ŠtŠN™ªZã Deform

ƒCìā„CÙ‚Š{ÃMäzZá"ÑgbCÙÃZh§bÐ:ÂŒŠHìZzg:„
gc*MCîg6,ªCÙHYYì}ñÌÔâO]»·îÔ̂ìX¯òæ¢a~ÅZDw
¡]~0*ðYäzZàZ•ðë{Zzg"‡°{¥VÃªCÙ™äÆa**»°
÷X6ā̄Ò5ëGä–ì:

ZypçV»_·™Cì�ZDwÃÂhä%zhäÔrc*vhä I7ßY LL
~Ë^»%,ÔÍwÔ(,Zc*gN*ƒ**)́ I7ßY Æ!*z�Š**‡.ÞpgS÷X

t7y÷āMc*Ãð topologists !*]ìYèrÐtpÒVpsƒYC÷X
^a~ƒðìc*Zk~ÎgZc÷c*Zk~¤/÷7,~ƒð÷Xz{¥VÃZ½k
Å§bZq-ÔŠzc*&EV~¦g7™DÉZâ"ÑgEV~āZy»f‚

g(,ÅeŠgzV6,ÅYäzZàæ¢a~ìXtlZg~ I7ßY ~M**Ì**eìX
C13 Ðic*Š{£g~pçVÐzZôgBbìXóó

)zZ]»zZô£xÅÑbp~Ðƒ@*ìXtZkÐ} Differential

)zZÂV Differential ic*Š{ë{ZzgŠØZgìÎ«Ã~Š3ðŠîìX¹Ï
Xt)zZ]w•Ã¡Zq-£xÐŠzu}£xJ-Zq- ÃiH„7YY

"Universal theory of Chaos" Zq-Z(Ãt‡ìHì&z{Z_OgÅ»ÑC¹g~
HìX̄Ò5ëGÆ–wLLZÐ¢åāZk»ÃtÂñVÆ!*g}~Zq-¡~
‡ây»ZÖgìZ#z{ÄÐÌy~p~Æ£x6,ƒD÷'ZkÅ
MÃEÜs£g~„7lZg~Ì¶'ZkÅVÜs{ÃVJ-„7É
ÇÇZ°ZŠJ-¶Xóó
ŒVâg±miïHZk].1CZßwÐ̃tÃŠNMh÷�lZgÅ£g~
p~»ZßwB@*ìXt¦gŠzZŠzZgÆŠgxyz̧q5+k,ƒäzZàp~ÃzZã
™@*ìXZy~Ð¬Šzg~F,¹’góƒCìZzgZk~zZµƒäzZàp~
Ã**0*YYì²Šzu}Šzg~p~ZkŠgLLZz!óóƒCìZzgZ+LL–Dóó@
ìāÂxÅ‚g~ªpsƒYCìX̄Ò5ëG»ZÏjZáÐZ&q]ÃZEw
™**ÌZk!*]Å´#Öìā].h+‚³Ãt¾§b¤/@*7,@*].1CâŠe$Å
§sYg;ìX

5‚b»%œ/~`tìātŠ*ÃZÏ§bgìT§bÅz{|
~ìªZq-xîg6,p5+k,ÃuÂxX¯òq-égc*ègŠyÅ§b

ÐzZôgBbìXéVÆîg (categories) ì�YæZzg)‹wk!;ñx
6,t»°Zh÷1|Å?Ï7™'@*ë].1]p~ZzgúZïÅyì
ZkatˆI~~F,¹ÃªCÙ™CìXZÏ§bZ_OgÅgc*èZkLL)Çóó
‚bÐZq-ŠxMÐì�i0+ÏÅ1Š{"‡°7VÃÃZ0+Zi™C¶X

(Quantity and Quality) lZgZzg£g
lZgÐ£g~p~»¦g].h+gc*èÆöZzg°xöÆ_·~

~¬„ñ�Šå& (Topology) āìXt¦gæ¢a~Å5÷ácI7ÑY
(Jules �,œ~ÆZ’Zð‚ßV~x�ÛZúgc*èŠZy�:{~0*í§
Å (continuity) äŠgc*ÄHåXI7ßYö (1854-1912) Henri Poincare)

zŸs#™@*ì:LLöûZgZzg (Ian Stewart) gc*èìX6āZc*yZ-ĝ
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ZÞâÆdZyXZÐ¥xåāgzZîgc*èZ,bCÙ»Zq©oƒZ0+Zi~™ä
Ð‡ÜìXÑZpÐÎÆ!*g}~ïÆŠzgZyëœ~~Yg`»Úä
ÃLZXŠH&ZkÆ**xÐ™[HŠHìXtZq-Z,â6,Œì�ÕoÅ

Æ',Z',ƒC (0) »qïƒ@*ìZzgZkÅù¦Mð# Contor "dust" ÑZpÐ¦®ZŠ
ìXZ,zZã§ŠÐZÞ,œ~Æ¹Ðgc*èŠZy6,.y¸@*ët
�_z^Å�Û&½5ÿ GHgc*èÆ6Ãb»`M¸iìTäÃtZ_Og~
%œ/~™ŠZgZŠZHì:

'‰bCÙÅÔŠzDÙZg Cantor dust ¯Ò5ëGHìLLVÔØgÅ1YhZzg
‚!æ¢a~~Ãð(7¶X¯òæ¢a~ÅZDwèoÔûZg+ÔŠZ],}Zzg
ÍáÔÂZzg%zð÷Xt|ÅZq-¤!gŠh+ÅúÒÏ™C÷ZzgZrV
äZ#îãëM°Æ¤!g�ÃïŠ~XZ½käZyÐZq-Z+æ¢a~

úŠ~�ŠzDÙZg‚wÐgZòìZzgZ[Ìic*Š{F,ßv¡¸æ¢a~H÷X
ZgTÃZy~VàpzgCŠ3ðŠî¶pëÏÆZŠgZuÆatßnÅ

C14 Šh+Z]÷Xóó
‚g~‚b~|ÅŠ*ÐâpfŠh+Z]Ë:ËuJ-÷áïƒC÷X

MðÔ÷ZðZzgñN*ðÐ0¯òZ½keUVÆ‚BXtìāz{ÇŠ*
~0*ðYäzZà"‡°{ZDwÅgzb»Zq©™ä~**»xg„÷Xgc*èÅ

Å‚bìX®ZZ½kæ¢a~ÅŠh+Z]qzVÅ (magnitude) ‚blZg
lZg~òÆ´z{‚g~EVÃgŠ™ŠîìX|ÃèoÔÕoZzg¥VJ-
özŠ™Šc*Y@*ì@*ë—z!*8-ŠúîVÆ!*z�Šgc*èÅŠh+Z]ÇŠ*»¡
Zq-(„7™C÷Ôz{Š*T~"‡°{ZDw÷Zzgxîg6,z̧q5+k,

ÆZÖp~: (Harace) ƒäzZàZe7-p´Vñ�Š÷Xgzð÷á²ƒgö
LLM\¡]Ã�÷áQá™Ì–D÷Âz{Šzh™zZ:MCgìÏXóó¯Ò5ëG
¯ògc*èZzgÃtZ_OgÆŠgxy�ÛtÃqgzfsZ0+Zi~Òy™@*ì:

(Canes) LL�_z^ÆìÆ_.!*ŠwÍá7÷XNhc*V%zï

ûZgp~Æîg6,ªCÙ™$Ë÷T~ÃðZe7-–Dc*V7ƒ@*ë¡]
~p~ÜsZÏ§bzZµ7ƒCXNgëgÔ’góZzgšVp~ÆŠzgÆ
ˆö~g»zIVÔŠ}ÃVZzgn‘V»ŠzgM@*ìXZk|»ZÖg**xC
z)**xC¡]ÔçÑ}Å@*gõZzgZK̈ã„Å"ÑgVßV~MìX

)zZ]~z‰ÜÆ!*g}~�ÛnHY@*ìāz{Z•ðgLgL differential

z²V~ËìXt|»Zq-(½™@*ìp|~Z,%Zi»Ãð
z�Š7X6āCÙZ¡Ò3‹ð

G
GkäÒyHåLLCÙÚ·î~ìXóó

¡lZg~p~Æ',@£g~p~ÐÖÅ**ZqgzZîgc*è~
”h+{òÅ¶K0+„™CìXºmuzŠÆZ0+gt»gMæU*"$ƒCìpZ#
’gózZµƒäzZàlZg~p~Ze7-6,Z_OgƒYCì6āZÐ].h+
Z˜b~¹Y@*ìÂ¯ògc*èÅq-é)zZ]»°U*"$7ƒCXt5
)q-égc*è»M̀¸iìTÅãCŠ�_z^ÔZi+zgeZzgg4,Zzgñ¢45½è

E
GE
Y

Eƒx
nodal line of äg¿¶Xz{Ñd~¬ÆîŠx6,^gì¸TÅ

ZÏìwÃªCÙ™Cì�ā].1]~%œ/~wgBbìX measurement

gc*èÆ!*g}~*gzt¬Ðñ�Šgc*èÆkKMÆÜsgŠ¿
Æîg6,�Ûzr0*c*X�_z�̂ÛZ÷Ægc*MCÉˆ6,4Æ„„»gÁå

¤/z\Æîg6,Y**Y@*å�Zq-{µŠh+~§i„Å (Bourbaki) &1g!*Å
z»ª™@*åT~ZzAZßßVÐZ5Z`Æfg)ƒ¼Z~.HY@*åXw
z{Zk!*]6,õ™D¸āZyÆ»x»‚bc*ÇŠ*ÐÃðm7pÛR,Å
Mæäßg�w~Zq-6KÃ”gs™zZŠc*XZkZ%ÅZq-ZzgVwìā
"5»45ë GGEGÅF,¹¾§b‚bÃOW,™CìXZq-ÅŠ!*™¹‚ˆ[Â[™
heÅ&¢AäZk(F,KMZzg‡â+MŠgc*Ä™à˜V¬Üs"F,v�Zzg
$+�6,FFbCÙŠ3ðŠï¸X

�_z^ä¡]ÆZ,bCÙÅïÐÑz¬]ÅXÅÃðzŸs#
7¶}gi+-Åíc*]~„CÙ)±Øg»ŠgM**ÔŠgc*ñB»c[Zzg6u
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ZƒÏÎZkz‰ÜZyfgZ]~ÐMy~ŒÛZgŠc*Yg;ìX
ZÏ§bLLz‰ÜóóZzg»Ñ]ÆM¸i»ç™äÅÃÒÌ**»xU*"$ƒÏX
âŠ~»Ñ]ÅÃðu7Zzgu**Ç™äÅÓxÃl!*ÆHy**»xU*"$ƒV

Å5gc*èÆ!*g}~ƒÐic*Š{j,Z‚ÛZ (chaos theory) ÏXÃtZ_Og
!*]tìāZkä!*ÝŠh+Z]ZzgfI~Ã’Z™gzi%{Š!*]ÅŠ*Zzg
¡]Å§szZ3ÅÃÒÅìTuJ-Ìgc*è¡]Å?Ï™CìZÐ
ZLq-§†™ŠZgÆ{8»M¸i¢zg™ŠbecZzgZq-!*Ç5òZ(g™ã
ec�ÇŠ*ÆHuÔ„ŠZzgr¿tā].1C™ŠZgÃªCÙ™CƒX

7÷XM�ãðâā~7̂™CX5æ¢a~Zq-Z+»Ñ]Å?Ï
™Cì�âûì:āZƒðÔ7Šg~ì:āûZgXt¥/ðVzZàÔIKYKÔ
dS©SÔZzZzg.Þ3ðƒðZâÅæ¢a~ìX¡]ÅëÏZLZŠgZu
ÆaZkµÅ³¶āëÏ¡Zq-"‡°Ïc*qŠX7ìXZÐt¢Šg»g
åāðÅ®ÅŠNS¤Zk»gc7ÉZk~ivir-Å„¶X
�_z^ÅïäŠ*Æ!*g}~Zq-ŠúòHå�tåāZ+Zz^î8-

ZDw|xgBb÷X6}ZzgZ{îZ½kÅæ¢a~Å¯òZDwÃyZ[™ä
zZà!VÐ(,|™÷XZÒZz‡]tËÚÅgzbÃÅ%zZàºVƒC÷Xóó
C15

ZyqzVÐgzZîgc*è”h+ZāZsìw™CìpâCÙ].1]Æa
Zk»ÈtìāZpÐ¦ZzgÑZpÐ¦ÆZ�ŠÃÌgc*MCîg6,ZÏ§bÒyHY
YìT§bâŠ}ÅÑZpÐ¦„ÃXÑZpÐÎ¡]~ñ�ŠìX»Ñ]
ÑözŠîg6,zWìXâŠ}ÃÑZpÐ¦îg6,gLfgZ]~„HYYìX®Z
LL»Ñ]ÅÑz¬]óóÆ0LLâŠ}ÅZ•óóZzgLLãCŠ~fg}óóÅˆlÅãCŠß
GzŸ]6,ìXgc*MCÑZpÐÎ»z�Š¡Zk|Å?Ï™@*ìX‚B„
‚BtZq-].1C§ŠÌìātÑZpÐ¦»Ñ]ZpÐ¦Z	x6,ŒìXZk§b
ZpÐ¦ZzgÑZpÐ¦¡+ÅZq-].1CZ»ð¯D÷XZq-»z�ŠŠzu}Æ%‡ì

7g{YX®ZÎZwt7ìāMc*»Ñ]ZpÐ¦ìc*ÑZpÐ¦Xtàz‰ÜZpÐ¦
ÌìZzgÑZpÐ¦Ì6ā¬ä¹²ā¬¹åX

].h+‚bÅF,¹ä…âŠ}ÅŠ*~ic*Š{Ðic*Š{÷Zð~Yä»
ñµ�ÛZëHìXCÙ%µ6,LLg1»¬óóŠc*ŠHZzgg»z^9~ÅˆTÐMÐ
Y**Ÿîg6,**eåpCÙ%µ6,ZkuÃ̂gHŠHZzgªZyÁ6bCÙMDgZ

ä6 (Particle acclerator) ƒñXCÙ6Zzg¤!gfgZ]Ã!~Š¶ÆMÑ]
~(Time scales) ZzggLfgZ]Šgc*ÄK÷�.e$gLz‰ÜÆeâV

z�Šgnp÷XZ(�Ûn™äÅÃðzz7āÃZg¾Æe~ßg�wZkÐ¼

534     533    

267

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



BCìXßg«ä "The butter fly effect" Šzu}|Z]äúc*VHìz{
ÛR,6,»g™Š{¡¦ñÌÆ6,z¤/Zx~Zq-ª]Z0!*]Š@XZkÆZq-
6,z¤/ZxÅãCŠ!*g{pZ]6,¶Zzg6āëÈ`÷Zy~)q-éñÌ
÷áï‰XZkäŠ¬āZ¤/ZyÅŠgzVÃZ’ZðŠgzVÐ©à‚Zg3

J-Á™Šc*YñZzg decimal places Yñ'Zzgz{�ÛttìāZq-ÃLÃb
Šzu}ÃLÃ&J-'ÂLLñÌóó~Z’Zðßg]Ð¹Zp~zZµƒC
ìX˜VZq-©à‚ZCZ[áµåz;Vðh~Ï‡.ÞÙ|#˜tÆ
Ẑq-!*ÇZ{āz�Š~MŠHX

~©àÏp~ input Zk»ÈtìāZq-ë{)q-éÂx~
~i',Š„p~zZµƒ$ËìXßg«ÅÛR,ÅŠ*~tZ,„å outputÐ

T§bËµÆ6,häÐŠ*ÆËŠzu}u}6,îÃyMYñXtZk
ÅzzlìXZkÐt³Z~.HYYìāñÌ» (the butter fly effect) Z˜b

ç™äzZà̧'ZzgúZïZkŠgë{÷āZkÅ7Íð¡ðhZ²ā¬„
ÅY$ËìX|~-g8%œ/',ZññAC7Íð~Š*»�ƒÐ(,Z

�ˆ!¿™@*ìXCÙgziZk~ 400 ñACÛR,ñ�Šìz{Zq-²~
�ñACéŠZ4ÅYC÷ZzgtÎ@*g& 100 Š*½ÐñßwƒäzZà

]J-ZyZ°ZŠzÑg6,¿™äÆˆŠkŠyÆañAC7Íð™@*ìQ
ÌŠzc*&ŠyÐic*Š{²áÆaÅYäzZà7Í×Vé„ƒD÷Zzg
bc*‚]ŠyˆÆaÅYäzZà7ÍðZgƒCìXÃtZ_Ogë{)q-
éÂñVÆ‡.Þ7ÍðƒäÅîuzŠ»ç™CìX

6,ZâÂzŠ} butterfuly effect @*ëtÐ!*]ìā̄Ò5ëGZzgŠzu}ßv
gì÷Íc*ZkÐÃtZ_Og~Ãð6,ZuZge$÷áïƒ̂ƒXZkZ%ÅDîg6,
Â}ƒ_ìZ¤/pZk»Šg„gc*MCâewñ�Š7ì(āZÏ§bÆ

¹ic*Š{ƒ$ËìªLLlZgóóÃ outputÐ input Šzu}ë{ÂñV~©à
¦™ÆZÐLL£góó~psHYYìXVwÆîg6,ZK̈yZzg9)42.ç FFGEE~

ÃtZ_Og -17

Chaos Theory

T].1CâŠe$Ã»gwâg¾Zzg�Ûi+guZxä…gZZzg’ZgZåz{(Ï
uÆ´z{ZzgZdF,qzVÐÌ0¶:tZq-Ãt»Ñ]å!*<mZx
äZK’k,zV~tŠ3äÅÃÒÅā¡]].1]ZzgâŠ{6,4ÅŠg\o»o]
ìXZkä–ā:LL~ägc*èZzg¡~‚&4ið JEVÅ!*ipZãZkaÅ¶ā~
pŠÃZkZ%Å,Ð¢Š;ã™ZîVā¡]~Zylp=VÅZìÅ
ÆŠgxyw•Æz,„].1C¸Z2ZCgZ3¯D÷�@*gõ~zZµƒä

C16 zZá„CÙuòzZu]6,ÑÍƒD÷'óó
ZyÆŠzgÆ¦/gäÆˆÐ‚³Šgc*ÄÅCÙ57gÄäâgË`
ÃÅÂ}ÅìZ¤/pâgšxÐzZÕÆ(ÏāZ]Æ!*)̄‚bŠZy÷áf
z**Šg„].1CâŠe$Ãt™D÷XZ[ÃtZ_OgÅMæÐ‚³ÎcxÆ
!*EVÆãCŠ~ìÑ]Ã5¾e$BìXZ[J-Z_OgÃ‚bŠZâVäic*Š{F,
ÃZ0+Zi„HìZq-Z+qÆîg6,�**ÍZgƒc*ZkÐÈ¢zg~ƒX0*ã»9
$ìL!*‡°ÏÐZzgL"‡°{îg6,Ôâù»·îc*Â|ìƒ@*ìc*7ƒ@*Ô
ŠwL!*‡°ÏÐŠPÂìZzgL¹ic*Š{!~ÐÔñÌL¤/xƒ@*ìÂLuŠ
˜VÌw•ìz;V$+�0*ðYCì'Zzgtøg}egzVZ§ZszZ̧q5+k,
ƒCgSì¬xîg6,ZÐ{µ‚³Ã̀ÐKÅ¹ÁÃÒÅYCìX

ÂQ6,Z_OgÂñVÅ¬xS:]ÃyÃyÏ÷?Z7gc*MCîgÐ
Òy™äÆˆZ[Zkgc*èÆÃµZEÑ]÷?Zq-S¤&̄Ò5ëGZzg
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ZxäåŒìāZyÅ‚bZysV~**³ìā¬xgs**]Zzg7
g:V»ØÂ`c*YYì1ÓxZW,Z]zqÑ]Åbc*]ÆD»”we

7ìX
¾kÅ†VÐsÃZkÂ[~âgË$̀�ç

EÆßƒäÅÃð
ÞŠ]ñ�Š7X|~ZkZ%ÅÃðzŸs#7Åˆā�_zÃ̂¡‚J
‚wÅ†V~{āÃYVMc*²ZkÆ0*kÎ‚wÆZ°ZŠzÑgñ�Š¸X
´z{Zi,̄Ò5ëGZKÂ[~qìāLLuŠZy6uZÞâÆgs**]~

Æ|Ùgì÷1Z[J-Zk~»x!7ƒðìXóó strange attractors

((]Zzgçâ]Æ‡V~„CÙuzŠz¶ŠÆñ�ŠƒäÆ!*z�ŠtzZã
ìā"F,KMZzg6,Z_OgìwKYäzZáÂñVÃgc*MCîg6,LL‡Jäóó
Ð‚b6,¨ù¦÷}ZW,Z]%A$ƒVÐXZkäZ,úZïÆ_¬
ÅgZ÷ÅwŠ~÷Îâè~Š,kÐ!*CÙìwHY@*åX

(Division of Labour) „œ
¶K>U*6Æx‚bŠZâVÅ(,~pçV~ÐZq-p!t¶āz{å

ZK̈y¸XZy~F,šMÆZ±gÐ!30*ðYC¶TÅzzÐVwÆ
Zq-xZbgc*èŠZyZzg0VÃ  (Leonardo de Vinci) ¢8geze~e-œ  îg6,

(Luther ßê}zàezCÙ KzZÑÌåZzg‚B„‚B.e$Zdeä»2gÌåX
Zzg¹ÐŠzu}ßÍVÆ!*g}~Ìt!*]Šg„¶ Machiavalli Duher)

XÆ!*g}~Zxqì:
LLZkÇÆxZK̈âVZÌ„œÆÝx7ƒñ¸TÆözŠ™

Š¶zZáZW,Z]ZzgZkÅzzÐaZ”{q-g{6ëZyÆˆ~MäzZßV
CZk~Ãð—7āazZg~¸ÂVÅF,¹~„œZq- 18 ~ŠÙ÷Xóó

¢zg~™ŠZgZŠZ™Cì@*ëuâtŠZg~Æ�ZkÃZq-Z+Z•J-àŠc*ŠHìā
Z[tZK¡~psƒ**Ñzqƒ̂ìX

~ãCŠ~QCñZŠ»�ÛtŠz‚~ÐÌÁì'Zq-Z(�ÛtT»çlZg~
îg6,‚ÓC6ÅZ˜b~HYYìX

@*ëQCÃeÃZq-f~gzbY0+Zg~ps™äzZá)q-éúZï~
Zk©à°x̃tÐt�Ût7,@*ìāŠzâV!*ÇZµZµh0YC÷X

âgšx¸„ƒÐë{)q-éÂxZK̈ã�`6,pŠÃÑÍ™@*ìXZy
lZ�ÛZŠÆ!*bé�wÔ(„ZzguÐZ(ë{Âxz�Š~M@*ìā

ZkÆ£«~ñACÂx{~Å�~Å§b!*‡°{Š3ðŠï÷@*ë
Šzu}Z_OgiŠ{ÂñVÅ§bçÑ}ÃÌ‚³îg6,Y™YYì'
ÆªëñÌÅ§bZkÅuzŠÃÌf‚~gOX$+¬Ð̄Ò5ëGÅÂ[Ãt
Z_OgÃ(„Zzgu6,ÑÍ™äÆe~zŸs#Ð¼79Xz{
�_z^ÅZq-Z+wÆ!*g}~qìT~ZkäEc*guZÞâ~

ÛR,~ŠZ4™Šc*Xz{qì: IBM ¾kÅÎ‚!†VÃZL
LL7~ƒäzZàCÙp~ZK("‡°{Zzg**‡.Þ7Íð¶p7
~p~»öF,KM0*äÐ"*iå:gziZ:Zzgâ;:7Åp´VQQ

‚!u)&Šzg~p»Šgzxg;qÑèZkŠzgZyŠz¬@( 60 ‰'
C17 ƒNZzgZq-i',Š„‚Š!*iZg~»ŠzgMc*Xóó

ZkZ½kÃªCÙ~îg6,71YYX÷áh+tŠg„ìāºmuzŠÆZ0+g
Z,gc*MC{ÆÃMMh÷ÎŠzu}âeßVc*6,Z_OgÂñV~Ù|#H
Y[ƒpZK̈ãçÑ}ZzguÅ½ãÑözŠëÏÆæÃt!*]™Ð
!*ÑF,ìākB‰(,}zZu]Zy{ÃVÃµz!*Ñ:™,XâgËŠ?Š}Mh
÷āçÑ}»‚³_·ƒYìXZyßÍVÆ',@�¡ˆÅ°x
ñ�ŠÏŠÙ÷Z#āâgËZK̈ãZg»ÃâŠ~¸ÂVÆ`M¸iZzg4]Ü
�YŠgzÈ~Å‚³=ôz){ÆjZáÐŠÙ÷XZ¤/Z_OgÅ‚bÅ
F,¹…Zk!*]Ãt™äÅ§sáYCìā‚³§i»g(„Zzg
uÆaÌŠg„ìÂtZq-‡.ÞŠg7gÄƒÏ@*ë6āâg¾Zzg
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Âx6,ÌŒƒ$ËìptZyâeßV)eìz{Ä„»gMæYV:ƒV(6,
Œ7ì�ZyÐZ~.KYD÷XÃtZ_OgÆãCŠ~pZmH÷?̄Ò5ëG

Z7qgzfs§jÐÒy™@*ì:
LL¼¢]ŠZâVÆ4,Šq-Z_OgqªÅOñ¿ZzgƒäÅOñz�Š
~MäÅ‚bìXóó

LLz{Ck™D÷āz{‚b~fI~ÆgsyÃ«î™gì÷�
ÂñV»‹tZyÆZbZÆjZáÐ™@*ì:ÃZg¾Ô™zñÎxc*ER,zyXz{B
÷āz{ÀÅˆl~÷Xóó

being ].1CâŠe$»§iÌðzù¸ìāz{LLqªÅOñ¿ÃZzg
óóÃæÃgBbìXLLÔ‚}~Zkäic*Š{”]Ð becoming ÅOñ

Ck™**Ñzq™Šc*åāfIZ:§i„ÅgZ÷DzŠƒg„÷ZzgË¢]
ŠZâV~ÐÌ¼Zygc*MCŠh+Z]ÐÜZgƒgì¸�Š*ÅÇë7V
ÃÃZ0+Zi™C‰Xz{4Åg~qª~Ãð*§i¿eð&+gì¸'ZzgZk
¿ÆŠzgZyz{ZygzZîuzŠÃZ,Âhgì¸‰ZrVä‚A‚wÐ7

C19 Âh~‰c*÷áh+œ-VÐXóó
aèZ_OgZµZµZbZÅOñ7g}ÃuÂñVÅ‚bìZkat
w].1CÃ̀ÅZ+Â}ìT»Z‹ZsHY@*ìXZ[J-‚³ï

ic*Š{F,ZÐZŠ~ZbZJ-özŠg„ìXLLZbZóóÅˆl~ZÒ‚³âCÙ+ËZq-
„ˆ~¹ic*Š{'g]ÅzzÐZÒLLÀóóÃÃzVÐZzÍ™Šï÷X

gCgC|ÐŠzgƒC Theoretical Rationalizations Zk§bŠ!*]Zzg
IXZq-œ~Ðic*Š{²ā¦/gZZxäZkßÃ~6,WÅ¶&z{
âẐÅŒ43›é EGC§iHå�qzVÃZµ™ÆŠÚ6,ŒåZzgÀÃŠÚÐ‡Ü

ÆqñV»M̀¸iÐZÏ§i»gÆÜsgŠ¿å&z{f ÃtZ_Og åX
I~»**xŠï÷XZxäzŸs#Åā¡]Æ_¬ÆaZkÅZ

ËuJ-¢zg~Zzg**¦/k,ìX (Reduction) ‡V~f

Zq-§sf6ZzgKãœÆŠgxyZ•ŠgZÅ„ä™zhzV%ŠzV
6,Z+[g™äJ-özŠ™Šc*ìTÐ™1ú»Ãð production line ZzgúgÂVÃ

m7ZzgZyÆa55ZXŠZ]™äZzgZK&:&6VÆZÖgÆZky
Ã»™Šc*ŠHì�CÙZK̈y~aZ›îg6,ñ�ŠƒC÷XŠzu~Z•6,ëZq-n
ÆŠZ›g6,z>Ø6»�ÛzrŠÙ÷MVä"Yîg6,šÑ•)}
LL‚bZzg×ÆgÅZßVóó»%ûZ(g™1ìTÐËuJ-tßvçÑ}
ÅÇi0+ÏÐŠzgƒ‰÷TÐZyÆÅg6,tZW,Z]%A$ƒñ÷Xz{
Zq-!*ÇßZzg”†§jÐZg»0*D÷X:ÜstāLL2gzVóóZzg‚b
ŠZâVÆŠgxyZq-zWUqbìÉ‚³I&+Z]pŠgziZ‚ÛzV%YC
Z"mÅzzÐËƒg;ìX§†Ó÷átìāÐZkz‰Ü²¢]Ôd~
Zzg§»]Ã„™äzZàuzŠ$Ög„÷Zq-„‚b}¢]ÅZ
÷ápVÆŠgxy{à**‡.Þ̂g&qbƒg„÷X

8-,ç EGĒÒ5ëGZkßg�wÃ-VÒy™@*ì:
LL¬xßÍV~Ð¹ÁÃZk!*]»ZŠgZuìā‚³ô¾uJ-ñ
Ðe{e{ƒ`÷‰md~˜i~ÎgZcƒYä6,ZkOW,{ÃÈ™Šc*
Y@*ìT»gZ‚Šzu}”VÐ7gLXâCÙ§»]Æ0*kZL_·Æ
aZÚ¼ñ�Šìāz{gc*èÆDÆ!*g}~@*i{¥â]7g‚r'ŒV

»‚B7 Population biology J-ā‚ÓC§»]»âCÙÌZÚẑsìā
Š}YÔ¢]ŠZâVÆ0*kz‰Ü¦/ZgäÆañA]Æ̀h+}7,"
Ð4§jñ�Š÷Xóó

qD',ÎV~ÃtZ_OgÅMæZy´â]~ÐZq-ìā‚³òV~
p~ÅÑz¬]ƒ̂÷XZ‡VÆ‚bŠZâV~tZˆkgzi',zi(,|
g;ìāz{Zq-gZ5ÆZ!x6,V‰÷XZ[Ãð5gZ{Z(g™**¢zg~ƒŠH
ìXZx÷áh+Zk!*g}~tHāZ_OgÅgc*èZk!*]»o]ìā¡]»
™ŠZg].1CìÔZk!*]Åc*ŠŠÑãìā|åÃuÂñV6,Œìc*Zq-

540     539    

270

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



Æa�āqzVZzgZyÅ  ™DƒñZx¾Ë6,(ì:LLp].1]
‰VZzgìÑ]»ZŠgZuÑiòîgÐZyÆ!*bmÔZyÅF,KMÔZyÅw•Ô

ZyÅi0+ÏZzgñ]ÆjZáÐ™CìÔZ,úZïX»Zz6,f™HŠHìZkÆ
ZL§i»gÅÂ}™D÷X¡]].1]»ZJyìZzg].h+¡~‚bÆ
!*g}~ZÚ¢zgIecāZkäZkZJyÆaZ•ð÷á0+ZgZzggziZ‚ÛzV
ñZŠ½HìZzgZk§bU*"$™Šc*ìāMy~‹Ø~¡]»¿].1Cì:
āâẐÅ‹3›é ECX

LLp].1CÎagppzZá‚bŠZyZ[Ì¹Á÷ÔZk§bÐ5
Šgc*:VZzg6,ZägzZî§i„~£ŠxZk"ˆ[Z�ÛZ̧~ÅzŸs#™@*ì�
Ã~¡~‚b~ñ�ŠìZzg¤̈9VÔ–g-VZzg‡gM6,â-Ï¤g~™g;

C22 ìXóó
Î‚wÐic*Š{²ā¦/gZZ#Zxä¢C‚&4ið JEVÅM`ÀÅqªÃ

Y~6»â.Þ 1977 .e$¡Æ‚BÒyHåXZk»Z‹ZsZ´6,cÇí)
(Order Out of Chaos: äZKÂ[ (Isabelle Stengers) ZÅxc*C(ZzgZiZâ]45¾æ

HEY

~HìT~ZrVä–ì: Man's New Dialogue with Nature)

LLËuJ-ZkÚi´~)EHÅ¢]Zzg5‚³¦gZ]ÆŠgxy(
ZzgZkŠzu}Úi´~Tä].1CâŠe$ÃÀŠc*x¹0*ðYCì'
¡]Å@*gõÆâŠe$ÆZI^bzƒäÆ¦gÃâg¾äizgŠ}™ÒyH
åZzgZÐic*Š{,Æ‚BZxäÒyHåX¢]Åøg}Šzg~ƒä
zZà7g:V}g‡**5+k,~ÆZŠZ™Š{µ™ŠZgÅŠgc*Ää¡~‚&4ið JEV
ÆZ0+gZq-Z(ÎZwZVc*ì�âŠ{6,„¹Šk,Ð7bgì¸XZyÆ4,Šq-
¡]ÆZŠgZu»ÈZk»ZK̈yZzgZkÆçÑzVÅðÅZIƒäÆ
jZáÐZŠgZuåX

L´z{Zi,TŠzg~Zxä¡]Å].1]èZkz‰Ü-V4åā
¢C‚&4ið JEVä}é¦g»Ñ]ÃgŠ™Šc*ìZzg¡]Æ@*g]Zg»Æ¦g

LLZ#ë¡]ÔZK̈ã@*gõc*pŠZKŠZ›gZ:u¤/òÆ!*g}~̈g™D
÷Â…ƒÐ¬Zyl!*bgZ�VÅÈw(£Ò5é EGVŠ3ðŠî÷X~
ÃðÌÚz+7gSÜz{¶ÉCÙÚw•5+k,Zzgp5+k,ìÔz�Š~MC
ìZzg¦/gYCìX

LLpt¦gË1ÆÀò™ŠZgÅ¦k,¡Æ‚BªCÙ™äÆ!*z�ŠZy
¬]ÅzŸs#™äÆa**»°ìXÆZâZ`Ð¦k,k�ìZzgZ#
J-ëZ(:™B¨ù¦t¦k,øg}‚tzZã7ƒCXZy¬]Ã
KÆa¢zg~ìāëZyÆ¡~c*@*g]mÃ{™ÆCÙZq-»Y,̂{Zk
ÅâÎÔºmAz¥wz){Æ_.BXóó

pZxä"54->î GEEGXÅ¶ā¹ic*Š{fI~Zq-)].1C§i„Å
§sáY$Ëìc*âẐÅŒ43›é EGC¦gZ]ÅY+$qî»!*)̄0$ËìX

LL¡]ÆZÐZŠ~ZbZY»‹tÔZ¡~úZïZzgZâÅºm5V~
»_·Z+ãCŠ~ÑZ_ anatomy F,KM „ÔZZlxÆ**xCZ	xÅŠZ½

‰XÆ!*)̄ÔegÎ‚w~¡]Æ!*g}~øg}D~i',Š„
7gÄƒðìpZkÐ…¡~czŸ]ZzgúZïÃë{™ÆŠÚÅ
¬Š]7,ˆìÔ¬x(tzòtÐZµ™ÆëZy»x@{Ãuqª~7É
‚Áqª~Ôp5+k,ÁÜÆîg6,7ÉxjãªÆqïÁÜÆ

C20 îg6,ÔZyÅi0+Ï~7ÉZyÅñ]Åqª~™D÷Xóó
Z[Zk»ñZi:̄Ò5ëGÅÂ[Ða‰qgzfsZ½kÐÙ:
LL‚bŠZyqzVÃZµZµ™ÆZq-z‰Ü~Zq-q»Y,̂{fe÷X

Z¤/z{ik,,�CÙ~fgZ]Æ!*b¿»ç¤™**eTƒVÂz{Šzc*&ÃŠ™
Å̧]»W¸i self-similarity Šï÷XZk~»°ëÏìÔZ¤/p̃z!*¯Z]
C21 ic*Š{(,~¥VÐƒ@*ìXZk»ÈìāÀ»Y,̂{1YñXóó

Z[Z¤/ëfI~ÃâẐÅŒ43›é EGC§i„Å(ÎŠ,ÂŠzâV»%œ/~ìw
)LLâˆZÅŒ43›é EGC§&»góó(6,W Zq-6ÃM@*ìXZ[ŠBāfI~
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™@*ì:
â}ìāËë{ÃuÂx~°xÂZiyc* (Von Neumann) zZyE} LL

°xZPxÆ£xƒMh÷'Z,êÁ£x˜VZq-gN*‚Š.(,}}ò
aZ™Yì}ËNh~ÅaK6,áZiyqª~g3ƒZtXóó

z{Qqì:
LL¬xi0+ÏÅ§b‚b~Ìt¬xû!*]ìāzZu]Åiî~Zq-
dZy»£xMYì�gKp=VÃ(,Z™Š}pZ_Og»ÈåāZ,£x

C24 CÙ(¸XZy»ÓfMÃ¹åXóó
tZzgZ,FZzgZ½‚]ÃtZ_OgZzg].1]ÆŠgxy‰UîVÆ
jZáÐªZyÁx¹ÃªCÙ™D÷@*ëƒÐ**‡.Þ¢!*]tìā
Z_OgÆ!*EV~ÐZÒ:Üsâg¾ZzgZxÅ’k,zVÆ!*g}~ÃðD

7gnpÉZrVä¬Ì77,|g3XZq-§bÐt].1CâŠe$ÅŠg\o
ÅZzgÌic*Š{i',Š„¤&ìpŠzu}jZáÐtìwZÚ„6,.yÁ
ìā‚bÃ)¢zg~îg6,Zãîs²áJ-Zq-oƒ�Zzg§i»gÐ
øzxg3ŠHìX

&Î‚wJ-‚bq-éÂñV6,‡ì¶Xq-éÐ%ZŠt|ì
āZ¤/M\¤/Zs6,Zq-)zZ]ÃªCÙ™,Âz{Zq-âā¯CìXŠgZÝ¡]
ZÒZz‡]„CÙÐZÏ§b»x™CìX¸zzìā̄ò}*]ZÐoƒ
Z0+Zi~Òy™äÅZIì@*ëic*Š{F,¡]q-é7ìZzgZÐq-é
ÂñVÆfg)Œ7YYXgc*uGq-é§jÐ»x7
™DÔu~6,Z_Ogîg6,Z@*gmJîÆŠzgMDgT÷XZq-)q-é
)zZ]âāÆfg)ªCÙ7ÅYCÉt|Å"‡°{Ô„ŠZzgZÒ
Zz‡]6,Z_OgâÎ»Zq©Ì™CìX

LL~ZyÓx!*ÂVÅzzÐZyâCÙ+D»Ñ]Ð**plƒV�…CD
÷āz{--KÆ¬²ÆDÙZgz,{Æ´z{»Ñ]ÆM¸iÆ!*g}

ÆŒÛd$M‰÷XZx&ãCŠ~Šgc*:V»f™™@*ì:ÂZ**ðZzgZkÅ£g~
p~6,ÑÍƒäzZá̧Z2Ô7Í/õ E

G»i0+Ï»ãCŠ~bzƒ**ZzgeZgzy»ÃtZg»XZy
xŠgc*:VÆ7ÃZxZkË6,àā6,Z**}é¦g»Ñ]%Š{ƒ[

C23 ìXóó
‚bZzg(ßYÅ÷á0+ZgF,¹Æ!*z�ŠyZ!ÆZˆkÅa,¹÷~

Ë)Z+ÆÜs (Orthodoxies) ÷X‚bŠZâVÅgziZ‚ÛzV®ZŠgZòZß‰Ü
Œz]™**Ñzqƒ̂ìZzgZrVäŠg7)bÆ6iˆl™**Ñzq™
ŠØ÷X¢c*$+k,ZkÆË~‚bÆZ0+gZÏn»*Zz[Bƒ**Dì

Zzgö7-ä½ãZq-œ~IBHåXúc*V!*]tì Wí6í Tn»Zz[
āWí6í»‚³ZŠZgzVÐŠzg6,}»mÌ7åX

¯Ò5ëGû{™DƒñqìXLL�,œ~Æic*Š{F,²á~fgZC
»ŠzgŠzg{g;ìTäic*Š{Ðic*Š{ÂZ**ðÔgL (Particle Physcis) ¢]

ÐgLeäZzgÁÐÁz‰ÜzZáZ,ZbZÅïÅìXÐï™âŠ{áC
ìXfgZC¢]Ð¡]ÅãCŠ~¸ÂVZzg»Ñ]ÆM¸iÆ!*g}~
Ãc*]äÀ1ìQÌ¼â�Zy¢]ŠZyZk‚Ð°xZEyCk
™D÷�ZkZdF,+£xgppzZà‚bäZ(gÅìXF,¹NgëgÔ6
fgZ]Ã**xŠb"ÎŠZzgÃt1î?Ø»DgCkƒäÎìXZ_OgÅMæÐ�
Zy¢]ŠZâVÃ¢ƒZāz{Óx¢]~p~ÅÑz¬]ŠNgì÷X
ZrVäCkHāic*Š{ÂZ**ðfgZ]Åí{™Š¶zZàŠh+Z]ZzgÃZ#-ê

EH}*]
Zkˆ6,¹²āYðg„÷Xóó

(Chaos and Dialectics) Z_OgZzg].1]
Æ!*g}~îgZñ‡ì™¢8ZÌIZiz‰ÜƒÇ@*ëZq-q ÃtZ_Og

zZãìāt‚bŠZy¡]Æ].1CÃ̀Å‚5w5w™^gì÷X
VwÆîg6,lZgÅ£g~p~»].1C‡âyÃtZ_Og~Zq-Zë™ŠZgZŠZ
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ÃLJw7HX¢]ŠZyB1CÙÆ**xZq-â~ZkäZÜZgHåāLL}.Z
ÃtZ_Ogä:ÜstU*"$Hìā ("God does not play dice") �Z7nóó

Mí6íZkyÆ!*g}~Šg„åÉZKèpZgÏ~ÌZkä.e$
÷á0+ZgZ0+Zi~ZkãCŠ~Ãt»Ñ]ÅÂ}Åì�Î‚wÐic*Š{²āIâg¾
ZzgZxä7HåX

tZ%zZªªZyÁìāÃtZ_OgÅz»ª™äzZáZãßv�5&
q-é§i»gÃF,u™ÆZq-5)q-égc*èÅãCŠgÄgì÷�CÙŠx
p5+k,¡]ÅÌyZ0|Ðic*Š{ëM}ì„CÙŠzDÙZg‚w~y
ÆZ0+gBƒäzZázZuZz[Ð‡"¾{÷'z{].1CyTÅ
¬äzŸs#ÅZzgẐiZVâg¾ZzgZxäZÐ‚³ZzgâŠ~ãCŠzV6,

Z2ZgHX‚b~X!VÔÈ-VZzgdZâVÐXYYåZ¤/‚bŠZy
Zq-Z,§i»gÐ©ƒD�9sV~¡]ÅÃu|Å?Ï™@*
OñZkÆāz{CÙñh6,ZkÐƒŠxƒD!X

~½ãƒ¼¥x™`÷ZzgZ,(„ŠZâVÐÌ�ë÷ā:Üs
ÅZq-Zh{àpgZuøg}a4U*"$ƒÏÉtÌ¢Ð Monetarism

ë÷āP�ÛziÇgZq-©àTÐic*Š{w7gnpXZq-gc*MCâCÙ
Y~ZkÐXR_.!*]» 1976 äÌ (Robert May) âj1]gZ',^w

ZÖgHåXLL¹ZYƒā:ÜsïÆˆ~É(„ZzguÅgzi%{
Š*~ÌZzgic*Š{ßvZk!*]Ã−ā¢zg~7ā‚Š{ÂxÑi˜‚Š{Ãu

C25 pZmÌgnpƒVXóó
].h+‚bÃŠg7)b6,‡10*ä~}ic*Š{M‚ãƒÏZ¤/ëÅg~

)ÑÅg~ÔZz^î8-ZzgŠm�§jÆ',@(îg6,].1C§jÃZCBXt
zZãìāÃtZ_OgÆÀò‘:āZ]Æ!*g}~ZkÆ‚bŠZâV~
Ît0*c*Y@*ìX̄Ò5ëGpŠÃÃtZ_Og»+ŒÛZgŠ¶zZá¯geÐZķwÃ™[

āLLCÙÂxZLCÙÃuÂxÃ"F,v�ÐŠgc*Ä™ä ™@*ìāZk»Èì
~!*Z(gìXóó

¼Šv|Z]„CÙ"‡°{ÂñV»jZ!Šï÷XZkÅ4+°p
¸„854jè EGEEäÅì�"5ÿ GG-Eg;~Ã~¢]ŠZyìÔZkÆ–wZ_Og
LLƒîÔ)q-éÃuÂñV»"F,KMZzg**‡.Þ7ÍðgztìXóó"F,v�
Ã¡]ÆZßw»ŠgzŠ¶ÅOñ6ā„CÙ̄ge™@*ì5‚bZkÆ
',@™Cì:t**‡.ÞF,Šh+îg6,U*"$™Cìā"F,KMìwKYäzZá
úZï)Zzggzi%{£œÆaZ7Z[ÌZ(ŒYYì(Zq-ãCŠ~ƒe$
Æ@*,÷'ZVgz,œ~Å**F,Zæ{}éƒe$7É].1Cƒe$

X5‚bÆ!*g}~KYäzZá¼Šú}¹ (Dialectical Determinism)

xZDy÷�"5»45ë GGEGZzg§i;ñ»gÃ…gäZzgF,¹Š¶Æˆ÷áh+Šg„
„U*"$ƒVXZkÆ¼F,)yÂŒVJ-ë÷ā�,œ~Ã&qzVÆ
jZáÐc*Šg3YñÇ:ÃtZŸsÔÃZ#-ê

EH}*]ZzgZ_OgXZ_^Mí6í
Z¤/pÃZ#-ê

EHÆÃbÆ!*EV~Ðå@*ëZkäZq-)ƒî»Ñ]Æ¦g
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tCÙÇÅ{xìàƒCìāz{ZK̈ã»g**ñVZzg=ÅcZ`ÅúÒÏ™@*
ìXŠ*-**EV»ìwåāz{Z½kÅæ¢a~ÅãCŠ6,»Ñ]ÆÓxZßßVÃ

Y~6,zâ 1880 ™`÷XÑökÌEHÅ}*]ÅãCŠ6,Z(„&åX
Æ5ZXŠZ]ÃgZ™äzZáM~Æu',Z{äŠúòHāCÙz{Ú� (Prussia)

Šgc*Äƒ$Ë¶ZXŠƒ_ì!M`À‚bŠZyZLŠúîVÆ!*g}~ðh}
ÐZoƒ‰÷QÌ0GzŸ]‡ìKYD÷VwÆîg6,Mí6íÅ
¬xÃtZŸs!*ÇŠg„ìZzgZßwÑŒMÃ¹îg6,**ÇƒYìX

‚bÅ@*gõÐØ¸ìāZK̈ãf‚¾Šgñe$ÃgìXZ½¦
”wDÆ¿~w¹Áq,ŸùƒC÷XŒVJ-āZ¤/ZZ0+Zg~Ð
‹tHYñÂ™VÌZq-µ™ŠZgZŠZ™C÷XÜsZkßg]~Z#Îa
ZâgóƒYñāz{u»g~o}~psƒYDZzgCÙ5ÎaÃZ+$+®)
ìw™Cì&N·ŒÛZgŠbecZzg‡.ÞwZ¤/ŠZ'ecÔ„ÅF,¹D`ƒYC
ìŒVJ-ā?0+{ÌƒYCìXŒÛzyz«Åâ-kÁ‚³@*gõZk!*]Ã
U*"$™äÆa»°ìX0*gkßÅˆlZq-ßGz2ÅãCŠ6,Å¶̂1
6ŠZâVäZëŠgc*©XZzg].h+6Å›zúÅãCŠg¿X--K»Ãt�

Zq-)ñ�ŠLLz‰ÜÆM¸ióóÅˆl~ìXZkÐ4‚ÄÅqï7ì@*ë
Zk~Ãðµ7ā¹ÏZë7g©ƒð÷ZzgZ[Ìƒg„÷X

Šg„îg6,x@{™@*ì:LLŠg„ (Eric. J. Lerner) 6āZk,uXZX°3,
Z°ZŠzÑgXÃ'g]ÐqÝHYñZzg‹tHYñÔ‚³Šgz7gnp÷
eìz{Ãt�Zy»!*)̄¯ìß„YV:ƒXŠzu}ÃtŠZyZyÆZ,
ZEÑ]eð&+ïBÐ�Z7¦™Dz‰ÜËÆf‚~Ì7ƒVÐX
Ã~»x~ÌËÃb»x@}ÐñZi:™**Áz÷å„»gMæU*"$ƒ@*
ìeìÃt9ƒc*ß:Ãt‚i~™äzZá»6,.yƒ**DìZ¤/Zk»ìw

C27 ßU*"$ƒ1ZkÃßU*"$™ä~Üs”{z‰ÜgZ¨V7ƒÇXóó
‚b»Zg»YÚéVÅÑözŠš/-VÆfg)ƒ@*ìXCÙ±¡]Æ

ÃtD -18

The Theory of Knowledge

LLgzZëóót5CÇV»lgìāZy»M¸i$+®)Æîg6,ƒ@*ìZzgZ�x
Âø]Æîg6,Xóó)KXZÝX3½hÑõ X(

ÓxF,‚³Zzgëw„Åµ~¬xîgÐtãCŠ~Gz£»g�Ûâìā8
Š*z�ŠgBbìZzgczè|6,**ÇƒäzZá̧Z2Ã'eìXyZy¿
~‚bŠZâVÅ¸̈ZÒe$t™Cìā»Ñ]¡~‡âyÆ@*,ìÔZk

|Å§sAZhgÍäZ÷ág{Hì:
LLŠgZÝt¦g„õwìāZyÅZkÎaÆ%‚bZCz�Š‡ìgÄ$ËX

‡ây¡]~¢gpp»È»Ñ]Æ‡.ÞZŠgZuƒä~¢gppÆ
áZŠsì'āz{̧'�Zq-KVÅ¼k,»ç™C÷i}6,Zq-ÂLÆ
¤/ä»çÌ™C÷āz„ZV�‹}~Ð¦/gäzZàgzÝÃz™D
÷ÔZq-Y0+Zg7Í/õ E

GÅú»ñZŠÌ0Mh÷āz„Z¼zyÔER,zyZzg6,zIy
X»¼g--KÐƒZåZ[ZK̈ãgÔf‚ZzggzbÃÀŠ}Mh÷X‡ây

C26 ¡]~¢™**rF,+eR6,¡]ÅZ»ð~¢™**ìXóó
±ZK̈ãÆe~ÌtsìX‚bZzg"5»45ë GGEGÅCÙ5Šgc*Äøg}

ZŠgZuÃzWZzg!*gq-Î™Cì1ZkÆ‚B‚B½Ì7™CìXCÙÎZw
»�Z[Šz6ÎZw9}™ŠêìXZq-Z,)�ÛÅ§b�(,}�lzyzlÐ
Z¬J-(ìÂZÐ¡Zq-Zzg*Z¬ÃM@*ì�Z÷ág}Ðšg;ƒ@*ì
Šgc*ÄÆ¿»ÌÃðZ!x7ìX‚bŠZâVä¹÷Zð~Y™ik,,
�CÙ~Š*ÆZuZgzVÅYyÎÅì@*āLLMy~fg}óóÃ̂lHYn1CÙ!*g
Z#z{ìÆÈ}ÎDZ¬J-í÷Âz{.e$e˜ðÐŠzg`Y@*ìX
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Ô)b»‚oƒ@*ìZzg6½Šg7ƒD÷Zzgt¿LZ!x5+k,7ƒÇ
YèâŠ~»Ñ]ÆpZmÇsV~ÑZpÐ¦÷X

e-e1ëqìXLLZ¤/ëZLuZ+ÑwÃ'×h+MÐ(,JNÂëÈMh
÷ā¡~̧Z2ÅZ½ÎÆjZáÐøg}0*kLÌZãZZ‡qiZzt
;ñÃ7ƒDāëZkZ½ÎÃåîgÐ™Ã1�V�V‚bMÐ
(,fìZzg6Ãc*]ÅF,zóƒCì…ZZ§ZsÐic*Š{Ðic*Š{`
;ñÃqÝƒD÷Ồ;ñÃ�ic*Š{!�ƒD÷Ôic*Š{×ƒD÷
z){z){XZk§bCÙÃbZzgËŠØ‰1Å=ôözŠŠZ],}~„Šg„
ƒÏZzgözŠ(tzòtZzgözŠqÑ]~„oƒU*"$ƒÏXZk»Èì
āZ¤/ËÌ¹g~Ãé@*y™%èÆ(tzòtZzgqÑ]6,**ÇHYñ)ZL
cznÆbz~Ã̀Å§b(ÂZk»³ß7ÍÇVÅßg]~†ÇXZ+
ZÝoÃ̂l™**‚bÅF,¹ÆZëF,+fgZù~ÐZq-ìX

LL@*ëZ+ZÝoÅŠgc*ÄÐ¼g~MäzZá6ÃbÆ!*)̄6,Zä
Ãc*]ßU*"$7ƒDÉZyzWF,uzŠ~¿ÅZYi]Š}™XÆZ0+gz{
**»°U*"$ƒñ÷z{ZyqÑ]»ç™ä~çzyU*"$ƒD÷X~t
Šg„÷)VwÆîg6,T§bÃtZŸsäEHÆ̧Z2w•ÅoÅ
ZzgZk§bEHÆ̧Z2ÅŠg\oÆqÑ]»ç™ä~-Vçz-$Åāt
Z,̧Z2÷XÆZ0+ggëggzÝÅgëgÆ£«~ÁƒCì(X®ZëtÂµ

7gnpāZ·µ©]!*ëîCÇVÅúÒÏ™,ÐYèZ(™äÆa
Z7%éÆZzg)æzoîg6,ÑÍƒ**ƒÇÉëŠÙ÷ā‚bÅF,¹»
§i¬Ì¸åZzgZ[Ì¸ìā̧Z2¡]Æ!*g}~’góic*Š{
ãCŠ~Ôic*Š{zWZzgic*Š{Šg„¦gZ]‡ìKYNÔX~ÐCÙ¦g6,Zä
¦gZ]ÅŠg\oÆqÑ]»ç™ä~¬zy™})ÐZÏ§b‰øg}
ÑÆ!*g}~ic*Š{zWZzg×`;ñÃËºmÃ̀c*Ãc*]ÆÂx

C29 ÅuzŠ»ç™ä~æŠÇgƒD÷(Xóó

úZïÆ!*g}~¼ãCŠ~ÀòŸÆzä™Cì�‰x@}~Mä
zZábCÙÅzŸs#~çzyƒD÷Zzgå„Z7îC×VìwHY@*
ì�CÙŠzgÆaZzgLLÓxÂŠ*îVóóÆaƒC÷@*ë'×h+Y,̂{he6,Ø¸
ìāz{î7É,÷XZ]¬]Šgc*ÄƒC÷�gZòZßßVÐƒŠx
ƒC÷ZzgzŸs#Å¤gƒC÷ZzgZk§btŸÑZpÐ¦îg6,¸gLìX

Z’ZðŠgc*©ZkZ%»ZŠgZu‰āeäÅCÙp~Æ‚B6bCÙZzg5
ZlxÆgzb‚tMD÷X].h+fgZC¢]Æat¿LÌZ!x5+k,

7ƒZXic*Š{ÂZ**ðZzggëg»qïCÙ*¿‚bÅzÝÃ~ÂW™ÆZzgÌ
gLZzgÁz‰ÜÆng�zZáfgZ]Ã‚tÑ@*ìZzgCÙÂW5¥â]½

C28 ™CìXóó
ÂH…åCðÆ”wÐâ-kƒY**ec?ÎZwÃZk§b7{»
ÈìāëCðZzgZK̈ãDÅâÎÃ„7BX®Z»-$&åāZK̈ã

f‚ªCÙ~^zßg]Ðic*Š{¼7YyYZzgªCÙZ]ÅŠ*ÆúÚ
!*¯Z]ì&ëL7YyMhXZkÆ�Z[~¬ä¹āËÚÅ
pçVÐMÇ{ƒ**&+Z]pŠZkÚÐMÇ{ƒ**ìXªCÙZzggzbÆŠgxyÃð
î6,Š{7ìXëZk|ÐM¸i™D÷�øg}jZkÆfg)ëJ-
Bì1ëz;Vgu7YDXZK„ÃZEw™ÆëâŠ}ÆZuZgzV»
uZrÎD÷ÔªCÙÐMÐò™gzbJ-ÔºmÐMÃ¹J-ÔU*â~ÐZ’Zð
J-Zzg›ëÐ‡âyJ-g‚ðqÝ™D÷X

Z¤/ëZyZ˜q]~!*]™,�¬ä»-$»�Z[Š¶Æa
Ú!*¯Z] (Thing - in - Itself) ZEwÅ‰Â‚bÅÓx@*gõZzg¬xZK̈ã„

~$+%»¿ìX (Thing - for- Us) ÃZKÚ
Šzu}/V~�q‚bÆZg»ÅZq-ºmR6,LLDÐâzgZóóƒC
ìMy»gZkÆ!*g}~ïƒCìZzgZkÅzŸs#ƒYCìX„ÅgZ{~
9~ÅˆCÙg»zÂ̂hŠ~YCìpZq-ZÆiƒD„¯gU…6i
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£xJ-7B˜VMÐgZ3DzŠƒZzg˜VZk»»x;B!*0+|™ª]Ð
ZKqÝ™Š{Cð»Âg{™äÆ´z{¼:ƒXóó

z{Qqì:
LLZk)].1C,(Æ4,Šq-ÃðÌqwsMyÔîZzglk7ìXt

CÙÚÆ̂g~™ŠZgÃMDg™@*ìÔZŠÌÐZdÅ§sÚẐzgz̧q5+k,ƒä
Zzg¦/gYäÆšV¿Æ´z{ËÚÃZkÆMÐŠzZx7ìX].1C,
&+Z]pŠ!*Ågg~Zk¿Æ@Æ´z¼Ì7XšµZkÅZq-ŠZ#Ö
IZ:òÌì:�t™CìāçÑ}ZzgDÆºmŠgY]ZLâjwZzg
z‰ÜÆÒpÐŠg„ƒD÷1ÜsZÏuJ-XZknÆÃ̀ÅŠZ#Ö
I~¡,ìpZk»Zz!™ŠZgîì'ZzgtzZuîqìTÃ].1C

C30 ,t™@*ìXóó

(What is the Scientific Method?) ‚³§i»gHì?
**òZq- Syrene ä7,Jā Eratoshthenes Š~œ~I[~-**ã¬Ý

Æz‰ÜÃð‚t7ƒ@*Q (Mid day) (~Z|îg6,·”{r~»ÛZ`g
Zkätx@{ZLàZ\gt~H˜VZ|r~»‚tŠ3ðŠêåXZyÇ8
bCÙ»x@{™ÆZkät³Z~.Hāi}ÍwìQZkäZ\gtÐ

»Ã,**LÆaZq-ÝxÃ5XZkÆˆ‚Š{æ¢a~ÃZEw~ Syrene

ÑDƒñi}Æ”»ˆ[Îc*XtìÇ‚³§i»gyZy¿~Xt
äx@} Erathosthenes x@}ÔGz2Zzggc*MCZ+Ñw»Mö{ìX

)ZLZzgŠzu}ßÍVÆ(ÐM¸iÐHQZkäZkãCŠ6,Zq-¬x³Z~.HÔ
tGz£āi}¸Ï̂ÅìQZkäZLÃbÃÇÇ^Š¶Æa
gc*èÃZEwHX

\g~ÇÅ‚bÆ÷á0+Zg»g**ñVÃÇ@*gq-~|áÆ¼gä
KŠc*XlaÅgzqãM%e$Æ:Lœ-VJ-‚bÅF,¹D`g„Xè<Ø

~6,zWåéÃ‚ "The Sructure of Scientific Revolution" ZKÂ[
‚bÅ@*gõÃz»¯»MäzZáÃ~Zz!*]Æîg6,Š8 (Thomas Kuhn)

ìXÆŠgxyE²á6,”Z,ŠzZ#/õ EGMD÷X~¡lZg~p´V
zZµƒC÷Zzgic*Š{F,¬]Ã„ðHY@*ìXZ,LL**gïóóZŠzZg~‚b

Hìª Paradigms Ãc*]ÆZq-ð”{ÂxÆZ0+g»x™Cì&z{%:
—zd-?õ IEXÐ!*ÑZ,GzŸ]�CD÷āŠ*tìXZ’Zðîg6,%zz%:
‚³F,¹ÃïŠêìZzgïÆa%1oÂx½™@*ìXZ,Ëð”{Âx
Å°xñ�ŠÏ~‚bŠZyåIŠc*]Æ!*g}~„c™DgTX
çÑ}Å§b‚bÌxîg6,Zz!ØglÅª~7g{$ËX¸zz
ìāZz!*]÷áfz**Šg„zZµƒD÷ÔçÑ}~ÌZzg‚b~ÌX

¼²ā‚bZ4XøgZ2V6,¹gSìZzg}òÆZmg¦™CgS
ì1ZÏŠzgZyz{GzŸ]�Z’Z~6Zzg̀Z]qZ:ƒD÷Ë)Z+~
psƒYD÷XZ¤/ËŠ"Æ}ògZòZß‰ÜÃc*]ÐƒŠxƒVÂƒY
ì‚bŠZyZ7Š!*Š,YVātgZòZß‰ÜÂxÆavyŠ{÷Z#"
ŸßVZkuJ-(,|YC÷āZ7ÃZ0+Zi7HYYA$„6‚³
Zz[ÅgZ{ûZgƒCì�¸̈Ãc*]»®Z«™Zq-ZdF,R6,‚³F,¹Æ
a6LL**gïóóŠzg»M¸i™@*ìX

Z¤/pZk~Ãðµ7āZÐ¹„‚Š{§jÐ7HŠHì@*ë
‚³F,¹ÅZk¦k,ÃzWF,ÀòZßwÆîg6,Šg„tHYYìXZK

~ZxZK̈ã„ÆZg»Å].1C (Ludwig Feuerbach) ®zvAg!*c Â[
âÎÅzŸs#™@*ìTÅn‚bÅ@*gõZzg,ŠzâV~Qì:

LLz{CðT»ZŠgZu�»»xì�āZ[¬Æ;ðV~o{6,46,FF
Ò**]»ù·7g„¶Zzg&Zq-!*gŠgc*Ä™äÆÜ̂si!*ãc*Š™**ƒ@*
åXCðZ[&+Z]pŠZŠgZuÆ¿~‚bÆîs@*g]Zg»~ñ�Š¶�D
Å¬¥VÐZz6,Å¥VJ-BìZzg**x.ŠCÇVÃŠgc*Ä™ÆLZk
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ÃtZŸsŠg„U*"$ƒZå¼Šzu}ßÍVäÌ�Ûn™1ā9§i»g¸
ìqÑèz{÷áh+Mí6íÆ0*ñÅf;-$7gnp¸Xz‰Ü»ic*V™ä
zZáŠ!*]ZzgÂx@Z]~YyYV�rðYñ?ŠgZÝjZkÅÞŠ]6,
Z®g„YVHYñ²ë{ØZ5ZY§jÆfg)',Z{gZ„CðJ-V
Mh÷?

…pŠÃt!*]¢zgc*ŠŠÑ**ecā‚b~x7g©¶K>U*6Æ
ŠzgZyƒNZ#ZkäpŠÃè<ØÐZµ™Æx@}ZzgŠ"ÃZKãCŠ¯**
ÑzqHÔÇâŠ~Š*ÐM¸iHZzgåZÏÅ§szZ:ßK@*ë�,œ~~
ìw6,4Å§sbz~Zg»wkƒZìÔZ#î+MZzgZkÐÌ$+F,tā',µZzg
‘xÅñç¦ìw6,4Å§szZ3ƒðìXZK—zd-?õ IEXÐ!*ÑF,f;-$Æ
!*z�ŠMí6ípŠÃZkgsyÐMiZŠ™äÐmzgåZ¤/pz{ZkÆ**Ih+{
ZW,Z]Æ!*)̄ZÒ5Y@*åXVwÆîg6,Zkä;,̂ÎvÅæ¾™Š{ÃZ#-+ö

EH

}*]Åñç¦ìw6,*:=ôÆÜs�”h+æZd:kB±~ZkÅŠZŠŠb
ecX

¹Ð‚bŠZâVÅ§bMí6ípŠÃ�»âCÙìw7™@*åZzg
ZZ0+Zg~ÐZ‹Zs™@*åāx‚bŠZy‚bÆZi…U*"$7ƒD
@*ëZkä&+Z]pŠ¹Ð‘:c*4‘:™ŠZgÆqïÒ**]ŠØ¸XÃ
ZkÅi',Š„Šgz2ªÆ!*)̄¹Ð‚bŠZâVä¤ÏÐ1'X

Y~Zkä–: 1934 Æ¼ß}ò',MæƒñXVwÆîg6,
LLÃtZŸsÃ~‚bÅ].h+›zúÆãCŠ~™ŠZgÅ.e$ZdVw7
™@*ìXXGzŸ]ÐZk»M¸iƒ@*ìz{gCgCic*Š{Šh+~ZzgŠ"Ð
ŠzgƒDYD÷XÃ~‚bŠZyZq-ÃbÅˆl~¹uJ-{µ
gc*MCZzggŠ̈gz„ÐZ.Š{™ä6,6gƒ@*ìYèŠ/™äzZá»8Š/
ZÐZdF,+Šh+Æ£xJ-—7™YX‚bÅ�ZãÆaoƒZ`Zð

C32 §i»gÅ(Z5Z`ág„ìXóó

ÆZW,zgÎcÐMiZŠƒ™„‚bF,¹™ä~»x[ƒmX@*gõ»ÐèZt
ìā�,œ~ÆMy~‚bÃā™zZ:áYäÅi',Š„Ãlƒ
g„÷XCÙnÆ4èIZzg6,ZuZg¦gZ]ƒZ~¾DQgì÷XZkÐ
1»Šz!*ÂVÐ¹÷ZmìXZzi„œ�Z+Z•îVÃVˆìāZkä
¹vyà**Ñzq™Šc*ìXözŠ%YC'g]fI~Zzg¢]Å
Ã~ZzgŠ!*CEV~½ãåeÏÆZ•ðtZW,]%A$ƒñ÷X

ŠzìtāÃðZ(oƒ,Ì7å�‚bÅoƒ‚~gÉð™
YX‚bÆ�Åqª**&/ìXZk~ªZãÅÃð!*]7YègZò
Zß‰ÜLL‚b»,óó'ÉxZmLM»‘:�Û‘Tät£ewg3
ì'‚bÃZkÅ)]Ðï%Å‡Zq7g‚rXZkÆ',@Zkä
ç5]Ã'×h+yZ[™Šc*ìXqDŠ;ÇV~…¡~¢]~¡~Š*Æ
bCÙÆ!*g}~¢zg]Ðic*Š{Šh+~Zzggc*MC§i„»(,kƒZgsyÃM@*
ìX»Ñ]ÆŸM¸iÅúâÆe~ÅYäzZàÃ@V~t!*]zZã

Y~‘YäzZáZq-*y~¹å: 1972 ÃMCìX6āZ&+gÍä
LLCÙÚÃ‚Š{̧Z2J-özŠ™Š¶Å&¢A»tÈ7āZy̧Z2Ð

M¸i™Æ»Ñ]ÅúâÌÅY$ËìXŠg|fgZC¢]ŠZy…ãCŠ~
¸Z2ÅâÎÆ!*g}~Aic*Š{CD÷!*¹‚bÆÇ)bÐZy»

C31 mZÚ„ÁÃM@*ìZzgçÑ}Æe~ZkÐÌÁXóó
qDŠ;ÇV~ZkƒÅa,÷~ƒ̂÷āLL{Øóó‚bZzg!*<m

 Zk,u°3, Ã~¢]ÜsŠh+~ÎaZzggc*MCZ5Z`ÅaZzZgìX6ā
zŸs#™@*ìXMí6íbz~îg6,ZkgsyÆaf)ŠZgåX¬Ãc*]Æ
',@}!5½ið GsÆ',tïÞÆ‡âyc*EHÆ̧Z2…XÅ¤&
DÙZgzV)Y—ZgZ:x@Z]Æfg)ƒ̂¶ÔMí6íÆÃc*]Å¤&
Z’Zðîg6,ÜsŠzfgZùÐƒð¶'*gzVÅgzÝ»Îg`ÆïFZW,Æ
�n3**Zzg(g{%™~ÆæZg~©àÏp~XZk|Æ:Lā!*sy
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fg)Å`Mh÷T§bÂxFÅâÎÆ!*g}~c»êÂÅ
ŠzgÎäHåZÏ§b"5»45ë GGEGÅF,¹»Ñ]Å@*gõÆÎZwÃð™Š}ÏZzg
6ÎZw‚tÑñÏÎøg~wÅYVÃi™**ƒÇX

ZxÆ–wLLZ#CÙ‚bÆa¢zg~ìāz{qzVÆ!*g}~
øg}DZzgqzVÅx=ÆjZáÐZK7iczZã™}ÂZk=Æ

0Ëºm‚b»z�ŠZŸ°ƒY@*ìX‚g}Z’Zð�Ð�qMiZŠ
qª~!*¹�ìz{„Å‚bZzgZkÆ̧Z2÷'gŠyZzg].1]X

C33 !*¹CÙÚ¡]Zzg@*gõÅµ‚b»z0YCìXóó
pZÌ�ÃZyŠz‡V~ZC™ŠZgZŠZ™**ì�ZkÆa!*¹a

÷'gŠyZzg].1]X‚b»m6āëŠN`÷¡›ë¦™ä
Ð7ìXZÐZ[Ì„ÅiŠ4Z0+Zi~Å¢zg]ìÜsZÏÆfg)
›ëÆŠZ½çãZzg‡â+MÃŠgc*ÄHYYìXGz2‡ì™**Z[Ì¢zg~
ì�î]ÃÃZ+{qgZ2V6,`ÃÔ„CÙ)0bCÙÆŠgxyÇ!*b
mÃ™ÃZzgZ_OgÐÄz‚aZ™ÃXZkÆaF,šMÆ´z{�Zzg

(George ‚bÅ@*gõÐåMÇ„¢zg~ìT§bZ%O…Yg`_545é EGG:
ä¹ìLL�¿@*gõÐ$qÝ7™@*$+¬Ðz{ZÐŠCÙZñ Santanyana)

ÇXóó
�,œ~Å‚b6,xZmLMÆZW,Z]ÆµF,+}ò~ÐZq-

tåāâèÆxkKMÆ‚B%Š{È6|uHŠHXZ[ëŠÙ÷āt
gzt…¹VáY@*ìMVä-Z:Z0+Zi~LLâẐÅŒ43›é EG]óóÃ’ZŠc*åZ7
ZL¾zgÅwZBìX‚bÅ@*gõ~6,ZuZge$LÌZâ7Yð¶ÎM`
ÀYðƒðìX

{µŠm�„„Ñi˜ZÏ§sáY@*ì6ā¹¬ZxäZ÷ág{
Hå:

LL{ØŠšM�ic*Š{Ðic*Š{pŠÃgc*MCˆ[Â[Å̂~̈gz„Å

ŠgZÝts7ìāMí6íä{µZ+ÑwZzgZ5Z`Æfg)ZL
~ÒyHì "Essays in Science" Ãc*]ÃðHåX6āZkä&+Z]pŠ

ZkäÃt{mZŸsÃ!5½ið GsÆ',tZzgïÞ6,KYäzZá»xÐ
Z~.HåTÅãCŠ9Ze}ÆZk»x6,¶�¢oŠ!*CãCŠzV6,‡ìåXÜs

YÆˆZ#Mí6íäD»Ñ]Å§sÂzŠ~ÂZkä}òÆ”w 1915

ÆaŠh+~Z5Z`Æ§i»gÃZCc*XŒVZkä%zz§jÃF,u™ÆZL
ãCŠ~Gz2ÃZq-Z,Gz2Æîg6,7H�¬xx@}ÐƒŠxå:t¦g
āù¦îg6,»Ñ]ë½ì)Ü~7Vîg6,#ƒðìX(

Zk¢{/õ
GE

GÐM¸i™DƒñMí6íäZK¬xÃtZŸs~tU*"$
™äÅÃÒÅāÜZpÐ¦ìXZkÃ̀ÅgzÐËŠ~ˆÑÄÅSÎ
ic*Š{ƒCìZÚ„z{ÜÃic*Š{UZg¯CìXZq-(,~SZq-Z+ßg�wÃÀ
Š}ÏT~ÜZL¤/Šåîg6,f™Zq-LLÈ»Ñ]óóaZ™YìXŠgZÝt
ŒÛzyz«ÆözŠ»Ñ]Æ¦gÅ§sZg»ñwkå&)‚³ŒÛZgŠ}™

Y~ÌZkZ%Æ»°ØZ@ñ�Š¸ā»Ñ]ë½ 1915 šŠ™Šc*ŠHå@*ë
7ìXtÃtx@}ÅãCŠ6,‡ì›ëÐƒŠxåXt¡Z·t7ìā
Mí6íÅMy~M‚ßV~æZzg',tïÞÅZq-œāÃbÅ
ˆl**»ò6,Èƒð6āZkäpŠZ‹ZsHåX

(Limits of Empiricism) ŠšMÅuzŠ
¬Æ‚BÇ�»{ØƒŠHXZkz‰ÜÐëäÜs6,Zä¦gZ]Ã

ŠCÙZä»gsy„Š¬ìLrgZŠOZŠOÃð,ð™àYCìpÃðÇ
7gÄÔÃð*Zzgx¦g‚t7Mc*XZk~ª]ÅÃð!*]7XÔÎ‚w
~‚b~ƒäzZàÑU*ãF,¹ä�ÃÂÆ6,Zä|x~ZŸ°¯Šc*ìX
»Ñ]ÅâÎÆ!*g}~Z0+Zi}Î**¼p7g‚rYèëZkÆZuZgzV

ÆParticle Accelerators ÃZ•ð¤!gŠzgāVÔÜðîC(gzVÔÛR,zVZzg
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,ƒäÆ**ðtZLxk!Y]Ã8|ÅŠ*ÐZ~.™CìX¡]
ÑZpÐ¦ì:āZpÐ¦XZÏ§bCð&+Z]pŠÑZpÐ¦ìZzgËzZuÂx~Èð

7Y$ËT§bZxäzŸs#ÅìāÔÅÔZq-§bÐZg»»%̈!
ì'Zq-îÂx:āÈŠZ],{X¬Æ�ÐtŠzuZãCŠ~�Ûtì� Spiral

!*sy].1]ÃZq-özŠZzg»ïÂxªCÙ™äÅÃÒ~ZLM\ÐƒŠxƒZ
ìX
âg¾ZzgZxäZq-6].1C§i»g»{ā»gHTÅZÃŠe$Ã

LLuâtóóÅ&¢zV~.e$÷á0+ZgZ0+Zi~U*"$HŠHìp�,œ~Å
i',Š„‚³7gÄ…¹‚{xâw�ÛZë™CìTÐ].1]ÆñZŠÃ
F,¹Š}™ZÐ…gZYYìXZ_OgZzgëÏÆÃbÆ'×h+Zg»ÐZ+F,¹
ÆaãCŠ�ÛZëƒ$ËìTÐ¡~ZzgçÑCŠzâVnÅ‚&4ið JEVÃi',Š„
ÃZ+{ãÇXZkaë7ÈMhāw~Ãðic*Š{oƒZ0+Zi„].1C
âŠe$Å(7áÇpë¢ÐÈMh÷āZkz‰ÜJ-Šø7[‚³
‹bÆ§hV~ƒÐic*Š{F,¹c*CÔYìZzgEZg¸§iìXMØ
ŠBāZxZkñçq6,&+Z]pŠHHì:

LL'×h+',MVZ¤/�Å¢zg]!*¹7g„ÂQËÂxÅŒVJ-ā�Æ
¡~ÂxÅÌ¢zg]!*¹7g„X¡~úZïÆ±Z0+Zi~!*ë%1oƒä
Å|»ZŠgZu‚bÃZk±g*ÃÀòZzg×îg6,U*"$™äÆa6g

ÅZq-oƒZzg-=ôZkŠ* (Inter connections) ™@*ìpZk!*bg*
~ëgT÷ÔZkÆÇÇf6{ÆÅúøg}aZÏ§b**eì
T§bz{CÙŠzg~g„ìXZ¤/ZK̈ãZg»ÆËÌŠzg~Š*'8Æ‚B
‚Bf6Zzg@*g]Ì'ÆZ0+g!*bgzZ*»Z(îÂxy™1ŠHÂZk»È
tƒÇāZK̈ãDZKMy~uÃVŠHìZzgZkxÐ'×h+@*g]Zg»guYñÇ
TxçÑ}ÃZkÂxÆ_.eJw1YñÇ'tZq-½e$ƒÏÔ!*Ç
‡ZkX

ZYi]ŠîìtŠìāz{¡**‡.ÞF,Šh+›ëÆ‚BzZôgBbì@*ë
|~tic*Š{F,gzZî¦gZ]ZL7gzîVÅÎaÅic*Š{ázuaZzZgÔ

Æ‚B»x`CìXt Contact theory µZzgt',¹!*gÔeÏÅ',¹¸]Zzg
ZÐÑZpÐ¦gc*MCˆ[Â[ÆaãCŠ�ÛZë™D÷T~gc*MCŸ‚
È~6,J¿ŠgMæÆ!*)̄¢{5é

GE
G]ÅGzèâÎÃ(,~M‚ãÐ>Šc*Y@*

ìXZknÅŠšMZL7gzîVÆZ°gÆ}òÆe~ÎplZNŠ
ƒCìÔnÎaÆ}òÆ!*g}~Zâ„w'×Z`ƒCìXZkÆa
Š!*Cîg6,ð”{›ëÌgCgCZKgzZî=%]Æ‚B£çƒ‰
÷'Z7CÙ§bÆ.·âVÔ**‡.ÞæZfÅÃìVZzg**‡.Þr�
§ŠZ]ÅqíMgZÇV»–gZ¢87,@*ìZzgZk§bMy»gz{§ŠZ]ÅZ+Š−w

C34 ~úYD÷˜VÐZyÆa�ÛZg»ÃðgZ37ƒ@*Xóó
‚bŠZâVÆapŠÃ!*Ç)Y+$ŒÛZgŠ}™çÑ}Ð!*ÇZµ
ë™¢8**eìXë~ÐÃðÌÜ~7gLX6āZ%OâCÙQ]

ez),34hÀö XEHì:
LL‚bŠZâV~ZÒZq-‚Š{ßk6,FFo{0*c*Y@*ìāZ¤/z{ËZÆ
!*g}~»°›ëŠgc*Ä™BÂt›ëË:Ë§bpŠÃZq-9iÅßg]
~%A$™BÐ@*ë‚³Šgc*ÄZzg=wo}ÆŠgxymÃðq-§†
gZ37ìXâg¾Zke~ßÁZzgŠg„ic*Š{÷Z#z{Š?Šï÷ā
‚bŠZyX)b6,;BeZs÷ÔZ7TZ0+Zi~i™äÅÃÒ™D÷
ZzgŒVJ-āTnÆiJw™äÅ§sZy»gsyƒ@*ìÔZkÅzzz{f6Ô
�YZzgçÙâjwƒ@*ìTÆz{¬Š~ƒD÷ZzgT~z{gTZzg»x

C35 ™D÷Xóó
‰Zz‡]tŠúòHY@*ìāâg¾ZzgZx].1]ÃÃð»ïÚìw

™D¸'ZK̈ãD~wsMyXt¦gZq-Z(§Šì�Z×ðZÛìX
âgË].1]ŠzãCŠ~§hVÐ¬Å].1]ÐZìXZzwtāâŠ{6,*:

558    557    

279

Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹Ú^…ÒŠoÊ×ŠËä]æ…q‚m‚‰^ñß‹



YD÷ÔZ¼zy�Zki',Š„«gÐPwVÆaªCÙƒD÷@*ā
6,zIyXZ¼zyÆu#Z²zZw�h}ð™,ZzgZkZ�ÛZ̧~~ZŸ±Æ

C38 a¹ÐŠvfgZ]Ìñ�Š÷Xóó
Z_OgZzgëÏÆÃb»¼gâèÆ"z̧s¯äzZáfI~
ÆÃbÆÜsZq-pÎZggŠ¿ì@*ë¬Ôâg¾ZzgZxÆZ’Zð»xÅ
§s¹ÁÂzŠ~ˆìXZkªZyÁ|Åic*Š{F,zŸs#].1]ÆÜs
0*ñYäzZá!�ƒÐƒYCìÔbz~îg6,ZkZuZgIZ:Z0+ZiÆ
ÜsgŠ¿Æîg6,�¬Åñ]Æñ̂ç¦„„ä].1]Ã7™äÆ
aZCc*åpZkÅ(,~zzZk»âgšxÐmåX¬Å].1]ÃLLZz[»

ZrZóó¹Y@*ìXZ¤/lZgZzg£gÆ‡âyÃ¢]Zzg6ÆaŠg„t™1
YñÂZ†%³tƒÇāZÐñ�Š{çÑ}6,ÑÍHYñ�ç5]Åñ�Š{

»ŠÃq™äzZßVÆaZ•ð$+¬Å!*]ƒÏX (status quo) qª
âg¾ZzgZxÅ‚³’k,zVÃZyÅÀò@*gõÅZz!¹g~)@*g]
âŠe$(ZzguâtŠZg~Æ§ŠZ]Æ‹ØÐZµ7HYYXªCÙìātZy
ßÍV~¹ic*Š{=w7÷XÅZkz‰ÜçÙZzg(Ï¤‰Ü6,ZYg{ŠZg~
ìZzg�:ÜsZ¶gZ]Zzg8zn,yµVÃNzw™D÷ÉZyÆ;ðV~
z{…Ìì�-Eg-VÔîCµ1VZzg(5iáVÆlg»ê™@*ìX
HZk~Ãðª]Å!*]7ìā].1CâŠe$Zq-N·ñçqì&(,}
±Z0+Zi~{ñÙÐÃZ0+Zi™Šc*Y@*ìâÎZñZkz‰ÜÆZ#Z,ßv

ZÐ)‚³ŒÛZgŠ}™ZkÅè#Ö™D÷MVäŠgZÝâg¾c*ZxÅ
Zq-SÌ77,SƒC?tsìā¼̀Z]qßÍVä‚bÆ�Æa
âgšxÅ}.â]ÆÎZwÃZVc*ìQÌZ,Zf»gZÒZz‡]¹æzoƒD÷
X»ÑtŠ3**ƒ@*ìā].1]‚bÆËºmˆÆaŠg„ƒ$Ë
ì1Zq-¬xZßwÆîg6,Jw7ÅY$ËX

M`Àp~ZzgZg»»¦g¬xßÍVÆÅg~¹÷ZZF,ŠHìp¬xîg

LL®ZµâqZK̈yÃZq-§Š»‚oì:Zq-§sÂZkÆaŠ*ÆÂx
ZzgZk~ñ�Š!*bgZ�VÆ!*g}~-ZzgåD»”w¢zg~ìŠzu~
§sŠ*ÆÂxZzgZK̈yŠzâVÅâÎZ+ìāt»xLÌå7ƒYp
t§ŠZyŠzúZïÅâÎ~„ñ�Š7'Š*ZzgZK̈y'tÓxŠZ›gZ:F,¹»
(,ZøuÌìZzgxîg6,ZCiZK̈+MÅÑözŠF,¹~ˆl™@*ìXVw

~ˆl™D÷XwŠ* infinite series Æîg6,T§bgc*èÆZZLi
ÆÂx»CÙf6{āözŠìZzggìÇÔczèîg6,@*g]ßg�wÆ!*)̄Zzg

C36 ñç¦îg6,ZkÆ'ÅKãZzgf6F,IÅzzÐXóó

(Prejudice Against Dialectics) ].1]ÆÜsƒ
].h+‚bZ("ÑgñZŠ½™CìTÐZxÆZkŠú}Å¤&
ƒCìāLLMy~‹Ø~¡]].1CZ0+ZiÐ»x™CìXóóZxÅzÃ]Æ
ˆÆÎ‚ßV~ƒäzZà‚³Šgc*©ZkÃ̀ÅåÂ}™C÷X

Zxä–:
LLZ#ë¡]c*ZK̈ã@*gõc*ZKŠâ©u¤/òÆ!*g}~̈gzpn™D
÷Âøg}‚t�«¦k,MCìz{©]Zzg¿!*bÅZq-ÑözŠÈwpV
6,ŒƒCìT~ÃðÌÚz+7gS�z{¶Ô˜Vz{¶ZzgÜz{¶É
CÙÚÃuZzgp5+k,ìz�Š~MCìZzg$ÖYCìXŠ*-**ã,ZÏ
Z’ZðÔ‚Š{ßk6,FF1ãCŠ~îg6,Šg„¦g6,FFåZzgZÐ«!*gzZãîg6,

ä%A$Hå:CÙÚbÌìZzg–ÌÔYèCÙÚ (Heraclitus) CÙZ¡Ò3‹ð
G

Gk
~ìÔxîg6,p5+k,ìxîg6,z�Š~Mg„ìZzg$Ög„ (flux) ·î

C37 ìXóó
MØZk»ñZi:;�)4è

E
GEÆZq-ZzģwÐ™,LLÃZ#-+ö

EH
Š*~fgZ]M

ªCÙƒD÷ZzģT$ƒYD÷X„CÙCÙÚÐ¬g~Ü~"Ñg+5+k,
q,ñ�Š÷Ô̄Iy�:Yä¹VÐMD÷Zzgz�Š~MD„¸T$ƒ
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’góLLZg»ðóóp~ÆE²áXÆˆZe7-Øg/Ô(ZzgZz!*]
gzúƒD÷ZzgtM\ÃCÙx@*g]Zg»ÆZëñh6,�ÐXHZ,i',Š„
bCÙÃŸZg»ð©wÐuòZzg$+¬6,FFZāZsŒÛZgŠ}™ÃZ0+Zi™Šc*
Yñ?c*ZÐZK̈âVÅ<-+Mc*×‰Ü»**‡.ÞF,Šh+o]ŒYñ?

Z¤/Z(ìÂZK̈ãF,¹Ã[ãCŠzV6,KÅÓxÃlF,u™Š´eÂXë
(Edward Æ'Zi+zgeJzy "The Decline and Fall of the Roman Empire"

ÅgZñÃŠCÙZä6,6g÷TÆ–w@*gõLLZK̈âVÅ$+¢g)43ð
GG

GVÔ Gibbon)

×!VZzg̀ZìÃŸ‚’k,~ÑäÐic*Š{¼7Xóóp6ā…¢¢
ìÔZK̈ã@*gõZ4].1C¸Z2Æ@*,ì�…‚g~¡]~ÃMD÷
)ZzgZK̈ã±F,¹Æczè¸Z2ÐIŒÛZgŠØYäÅ%Z®)»»ŸYV
™}?(ÂZK̈ã@*gõ»{ā«!*g™~M**Ñzqƒ@*ìXZkÅzŸs#ÅY
$ËìXZkÆ!*g}~'‰uzŠÆZ0+g'7ÍðÌÅY$ËìZ¤/p
ë{bCÙÆ!*g}~7Íð™**ZÚM‚y7A‚Š{q-éúZïÆ!*g}
~XÃðÌt!*]¢Ð7ÈYāÑkZÄ»à“Ën{Ái²á»
DgƒÇ1Zk!*]Åîîg6,7ÍðÅY$ËìāZ(ƒÇ¢zgX

].1]Å¡ÐZïg™äÅ”h+F,+Ã@VÆ!*z�Š].1]ZK
$+pð~77g�zZßVÐåZÙxgìXŠZ#ÖIâCÙ+ZgM]»
I',Z„VÆ\Æ¿ÃZzg',Z„VÅaZöZzgñ]Ãt™ä6,6gƒ[
ìqÑè¬z{Zk6,¨¸XâCÙ§»]tt™ä6,6gƒ`÷āZg»Æ
!*g}~t6,Z**ìw”†Zzgßìāt_“aZ™ä»’góZzgÚ¿
ìZzgtāZg»6,MÄ£g~*VÆfg)z̧q5+k,ƒCìT~ñ]
)**aÏ(Zzgi0+Ï)5±(ÅÑZ_ZzA0YCìX

CÙñh6,¡~‚&4ið JEVÆ½™Š{ñZŠÅŠzª‚bŠZâVÃ].1C}ò
ZCä6,6g™Cì@*ëZ,¦gZ]Æ¤!gLLCd$»gZ:óóāZ]ÐMÇ„
Z7"u™ŠîìX¸z{£xì˜VV™z{ZLŠñVÆ¶K**]

ÐZg»ÃZq-NgëgÔ’góZzgÚ¿ŒY@*ìX6āR,Z$hÀö
H

äZk
!*g}~¹ìÔLL¬ÅyZg»ÅyìX!*]ÜsZâÏìā…t7
ÈÜecā&+Z]pŠLLZg»óóÆ¦gÃ-Eg-VÆ6,zWzVZzg_w!{3¨4è

EE
GEä

6,ZðLLF,¹óóŒÛZgŠ}™åîg6,yZ[ZzgÐ™Šc*ìXóó
(„ÆZ0+gZk¬xƒ»ZÖgZ&bIZ:D+g+B3ï GEGGÆÃØÅ
ßg]~ƒ@*ìTÅgzÐM`¦/g}ƒñÀÐZzgMäzZáÀÐ4ƒ
ÇXZ\kìāZK̈ã@*gõ¬xîgÐZzg�,œ~Å@*gõ{mîgÐ�Y¿
ÆZk#Ã̀ÆqñVÅÃðeJgk7ÈJCX@*gõ~’góp~Æ
E²áMD÷1Zk»Èt7ātÃðûZgZzgÚ¿ìXZk¿~CÙ
§bÆŠ}ÆZzgMØ[VaZ™D÷}(ÔçÙdZyÔZz[Zzg
gŠZz[XZkÐZïgZq-Z+!*]ÐZïgì&CÙ¿9t™@*ìÂQë
ZybCÙÃH−?HtZ½¦Š-Zā»Ze7-Zzg**‡.ÞÒyZÖgƒ@*ì?Ht
LLÀòóóD+g+B3ï GEGG~MäzZáqŠU*Cñh÷?HZkÆ',@Z7�YF,¹Æ
¿ÆÑiòbzÆîg6,7Š9ec?tqŠU*]7ÉZk¿î»Ñiò³ƒ@*
ì�çÑ}~gCgC%Ã~Mñ6,zZymkìZzgZÐ¢c*$+k,R6,M**
ƒ@*ìXT§bi}ÅµÆn¦ƒäzZáŠ!*î»³i²áÅßg]~
À_ì?

§ŠÃ¡]Ð»™äÔZkÆâ!)gzVÃûZg™äÔZÐgŠy
Æ™s_}ZßßVÆ@*,™äÔzg‚ðÆ!*“-Bð

E
GFVÅ§b**F,Zæ{¡]Ã

¯òæ¢a~Æ@*,™äÅÓxÃ@VÅ**»òDìXZ+Ã@VÐ÷áh+
Z¡[Ã6,jy™ä~ÂæŠApÇŠ*ÃKÆe~t‡ZgU*"$
ƒVÏZzg�¼Y0+ZgZzg"Yy¡]ÆaŠg„ìz{&+Z]pŠZK̈ã
çÑ}ÆaÌŠg„ìeìZkÆ',@U*"$™äÅX„”zæÐ
ÃlYV:ÅYNXçÑ}Å@*gõƒÉz„gs**]ªCÙ™Cì'
Z0+gzã§ŠZ]�F,¹»!*)̄‘W÷ÔZçÙz�YÂñV»²z`zizZwÔ
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LLpZ%M~ic*Š{Ðic*Š{ZÐZŠ~MiZŠ~Màsì'c*T§b
“WZzgÈz” (John Wayne) YyzZM HìóóCÙËÃ (Brian Arthur) ',ZíWgê

á™QäÅMiZŠ~Xóóiîg6,ZkMàs»�Ì÷ƒ@*ìZk~Z[ÌZq-
Z‚:~̧]ñ�ŠìXóó

6,»g~¢[ÎCìXZ¤/ Myth LLpo«Å(,fƒðÑbZkŠ-âÑð
gLgLZ·µzZu]¹ÐÂ}ò~ÐËZq-»7Ð0Mh÷
Â�³Éƒ@*ìƒYìz{4+:ƒXZk»Èìāic*Š{Ðic*Š{ZÐZŠ~
MiZŠ~'ZzgMiZŠr~'÷áh+4Š*Ãð:™nXZk§bic*Š{o«Å
z»ª™ÆMgêZ�ä~!*gzŠ~uùVÐ½}yZy~ŠxgÄg;åXóó

C40 )',ZíMgêZq-uŠZyZzgëÏÆÃtŠZâV~ÐZq-ìX(
Z]43©è

HGEEZÍ®Täñ�Š{ÃtZg»~ZëòŠ~ìZynzŠ}P
Zzg (Punctuated Equilibria) ËÂZiy f!‚0ZâV~Ðì�Wî

"The Panda's Thumb" ].1CâŠe$~˜t»Z‹Zs™D÷XZKÂ[
~z{qì:

LLZ¤/D+g+B3ï GEGG¡]ÅZq-|ÅOñf!„ÅaZzZgìÂ…ZL
t]ÆßŠZ],}ÃzÝŠ}™p~Æ�Šw�V6,ó{™**ecXVw
Æîg6,Îze$-2~‚bŠZâVÅF,šMp~ÆZq-¹Z�ÅãCŠ
6,ÅYCì'].1C¸Z2ÎZxäJÆ�ÐZiuâ%A$HÔzZã
îg6,Ë÷XVwÆîg6,Zy~LLlZgÐ£g~p~óó»f™ì÷áh+t
!*]Zz^î8-@ƒ1ZkÐ%ZŠtìāgCgC¦ƒäzZáŠ!*îÆˆ&
ÃðÂxZkuJ-',ŠZ“™@*ìAz{™YìÔD*V~p~zZµƒC
ìX0*ãÃ¤/x™,Âz{!*ÑyZ�Ñzq™ŠêìX'×ŠzgzVÃic*Š{Š!***Zz[Ã
Šú]Š¶ÆáZŠsìXZNgóZzg=tYy™pÎZgª]ƒðā¹Ð
gzÏâCÙ+g»ic*]øg}ËÂZiyÐ̃zZq-âewÅ×e$™D÷Xóó

g»ic*]ZzgÆc*]Ã¾qwZq-¡ÏŠ-Zg„@*g]Zzg�Y‚&4ið JEVÐ].Z

ÖäÆaCÙ§bÅ°°F,Šh+,ZzgS7™**Ñzq™Šï÷XYy
"LoveÆ(Oscar Wilde) WhzZy rZä»¬x§i�ÐÑd»ZÖgìX

Å§bt!{3¨4è
EE

GE�CÙñçq6,…Åbs#» that dare not speak its name"

bCÙ{™D÷LL].1CâŠe$óóÆZÖpZŠZ™äÐ‡mzgÃMD÷XZy»
ZÜZgìā].1CâŠe$ic*Š{Ðic*Š{ZyÆZLözŠ̂ÅuJ-ÂŠg„ì1
‚bÆzWˆ~c*)}.ZéZ3(çÑ}~Zk»ÃðZEw7X

ª]Å!*]ìāÃtZ_OgÆz{qòÌâgšxÆe~»ï˜ª»
(Ian bCÙ{™D÷XÅ7ic].1]ÐŒÛd$F,ìXZk§bZc*yZ-g^
Y( 1981 )âÞ (Analog) Zbßv äg‚á (Time Poston) ZzgN*ì7V Stewart)

~qgzfsTg’k,X:
LL®ZLL¢]ÆZTÞ̧Z2óóX6,'VwÆîg6,'âg¾äZL
@*gõÆ̧Z2ÅãCŠgppÅÃÒÅÔLÌñ�Š7¸XZ¤/EH&tzVÆ
gzbÆ!*g}~7Íð7™YåÂHâg¾&ZK̈âVÆ!*g}~™Y

Ñgc*C å?ZK̈âVc*fgZ]Æ(,}ù´Ægzb~ËÌnÅ!*‡°ÏÃ
C39 ƒ**ecZzgZk»‘:fZB!*ÇZìXóó (Statistical)

âgzVRQYLMçXâg¾äZK@*gõÆâewÆa¢]Æ̧Z2
ÃãCŠ7¯c*åX�YF,¹Æ̧Z2ÃÑiòîg6,&+Z]pŠçÑ}Æ-
_¬ÐZ~.HY**ecXâg¾ZzgZxäZKi0+ŠHVZ,„_¬Æa
z�™g¿‰XÅãCŠZôoÐ¦™Š{Z°ZŠzÑgÅZq-¹(,~lZg6,¶6

āLLuâtóóÅÐV¢zV»Z•ðuu~ç¤ÌªCÙ™Š}ÇX',−E+™{âg¾
ZzgZxŠzâV„}éƒe$6,¬xîgÐZzgEH6,{mîgÐ¹š/~W

™D¸Xâg¾Æ§i»gZzgEHZzgÑökÆ§i»gÆŠgxyË˜t
ÃU*"$™äÅÃÒãCŠÐ¬g~ìX

ÃtZ_OgzëÏñ�Š{çÑ}ÆçÍÐÎŒÛd$ƒCYCìZk
ÆuâtŠZg~Æ§ŠZ]ÃKÆZk**]~ZÚ„ZŸ†ƒ@*ì:
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ñZŠÐic*Š{‡.ÞF,ßå�M`À¬xßÍVÆa»gHYg;ìX
Zk~Ãð—7āgzk~‚bÔ½Zzg×Æˆ~ƒäzZà7

g:V»:ÜsÎZŅ̃Zò'×Šzg’q-jZ!Šî¶Éf[Æ4+ŠZ›g‚b
ŠZyÌZÐjZáÆîg6,ZEw™D¸Xâ™÷á„ÅZy˜7-yZçVÆ
!*z�ŠMVä!*syZÐn{™Šc*t»g**óZq-̧xðˆµ/ÈuÅ̧]»
ZÖg¸Xz{ñ�Š{ßg�wÆ£«~Zq-å§Š7™D÷XÎze$
-2ÆizZwZzgZkÆLLr~ÅuóóÅ§sYäÅÃÒäaZzZg~
¸ÂVZzg×Ã',~§bÐn{™Šc*ìXgZÂVgZ]µ/ÈuÔâgšxZzg
ÎcxÆ¦gÆÜs¬@eä6,Ãc*C�Z!ç»M¸i™Šc*ŠHXÎcxÆ
Š7Vä6ÕxÆ̀ZìÐ**Y,̂ÃZ+{ZVDƒñâgšx»**x$+**x™äÅ
ÃÒÅìXZy»ÑßÍVÃt!*zg™Z**ìāZz[»ÃðÃZ+{7É(,}
ËVZzgZYg{ŠZg-VÅxZãÃ',ŠZ“™**Ô(,}eä6,"gziÇg~Zzg¤/D
ƒñ£gi0+ÏÃJw™**4ìYèZyÆ–wÃðLL�Šwóóñ�Š7X

|~gzkÆZ0+gÎcx**»x7ƒZÉÎcxÅÈ&+~â™÷á;:Õà
**»xƒðìXZq-ÇZèyZzgâ™÷á;:ÂxËîg6,Ì¸xðˆµ/È

Y1936 !šh4ï IGGÐ_“Æ‚B7^YTÆ!*g}~CyR,Z$hÀö
H

ä
~¹åāZÐ/ge$ÅZâ„¢zg]ìÎZK̈ãŸÃMxÅXCÙR6,
ßÍVÅu¤/xZzgÅg~ËqÆ%ÔWZzgcI}ÅåMiZŠ~Æ%tD
ìāâ™÷á„ÔgØ]z$+ÄZãÔÑw¢ÔZF~Zzg$+ZOòÅ‚áYñÏ�
!*syµ/ÈuÅãCŠzVÃn{™Š}ÏX‚—Îe$-2~!*ÇZ(„ƒZ
Zzgâg±mh4ðHVäZkÅ7ÍðF‚}¬„™Š~¶X

6ÕxÅÇZèyxZãZzgZkÆ6‚¹VÔ$+ÄZãÔm_Îg`Å
7YZzgp÷áæI~ä.y[Zzg‚b6,ZLtZW,Z]¹',~§b%A$

KXZÆ',Zz[ä½Zzg×Ã�i',Š„’q-Š~¶ZzgZkÐTµ/È
u»M¸iƒZåZkÆ!*z�Šâ™÷á„ÅPiŠ{xZã~‚bÆMiZŠZ:

™CìX~ñ�Š{ª»ŠÃq™äzZßVÆaZkãîg6,ç**u(Ï
āZ]ñ�Š÷6āZxä¹å‰‰ëçÑC‚&4ið JEVÅ§s(,_
÷z,z,z{czèÁZzgg‡Iic*Š{ƒCYC÷X®Zt!*]j,Z‚ÛZYì
āZ]43©è

HGEEÍ®].1CÃ̀Æ»°ŒÛd$MŠHì!*z�ŠZkÆz{¹Zoì:
LL@*ë~Zq-fZCo}»Z‹Zs™zVÇāËÃ̀§»CZzgZgMC
p~ÆZ@*gmJîÃŠzuzVÆ£«~ic*Š{¡ÐZzgic*Š{ŠiU*"$™D
÷'YèLqª~ë{Âx¬xÌ÷Zzgp~ÆÜsæZfÅ

C41 i',Š„&¢AÌgnp÷X
ëœ~~âg¾ä'×Z7éS¹åā¡~‚bÆâCÙ+ÅZÒe$

LLÑq{âŠ{6,2Vóó6,Œ¶X�,œ~ÆMy~Û{~…ZkÐ
»‚oìXZ,‚bŠZyMVäLâg¾c*¬»Zq-ÂÌ Paradox (,}

77,JZLîg6,].1CâŠe$Æ¹Ð¦gZ]J-V‰÷X…¢
¢ìā‚bÅMÒ{F,¹].1C§jÅZÌÅÂ}™}ÏZzgXßÍV
äZke~Z’Zð»xHåZyÅ}.â]»Z‹ZsHYñÇTÐZ[J-
ZïgHY@*g;ìX

(Stalinist Caricature) 6ÕxXâgšxÅ*”{¦k,
âè~âgšxÆ¦gZ]Å§sgZáƒäzZáßÍVÅgZ{~Zq-
(,~g»z^z{*”{¦k,¶�6Õx7™@*åXZkäZq-„Š™ŠZgZŠZHXZq-
§sgzk~̧xðˆµ/ÈuÅi',Š„»x!äf[Æ¹Ð
'×ŠzgzVZzgŠZ›gzVÃ(,~”]ÐZK§sázHX�g',¤â~âCÙ§»]!

‰úc*V‚bŠZyâgšxÅ§s�„™MñZzg (B. S. Haldane) Zö°+
ZrVäZL‡V~ZÐÑÍ™**Ñzq™Šc*TÆj,Z‚ÛZ}ò‚t
MñX¹ÏÂÁ©¬x6,MNX~‚bÅ].h+F,+Šgc*:VÃ¬xû
i!*y~7™äÅÃÒÅ¶̂X}òZq-Ð71̧tßZZkZ·x½}
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6É4iï EHxZãÅè#ÖÆa¸»°ìāÎze$gc*„ÆÓxF,z‚b
6,‚J‚w‡*g�Æ!*z�Šâ™÷á„âgšxÆÃc*CZÌ{ä~Zq-Ì*
¦g”gs™zZä~**»xg„X̧xðˆµ/ÈuÅi',Š„ZÃŠe$
Æ!*z�ŠTäZq-¤!gÅZzg(ßYÃÀŠc*Ôz{»gwâg¾ÅŠgc*:V~
Ãð5q÷áï™ä~**»xgì�',ßñi*ÅÑ$k,~~@Ë»x™@*åX

ZkÆ!*z�Šµ/ÈuÅpçVÆ!*)̄¹Ð‡V~úc*V
F,¹ƒð�Zq-Z+|ì&ñ�Š{#Ö:6,z"}»c[Ö**eìÌ
Â7ÖYX´z{Zi,˜V}‚bŠZy].1C§iÑÍ™ä~»x[
ƒñz;VŠN}òqÝƒñXZk»o]ÃtZ_OgÐMìÔtZq-Z(
%åT~z{šµ].1CâŠe$ÐOW,Z̧zgf[ÐÁZiÁŠzŠ;×VMÐ
¸X¬xîg6,tÃð7Y}āÃtZ_OgÆ!*g}~Z’ZðïÎze$-2
~Å¶̂ZzgZkÐZyf!‚bŠZâVÃ’q-B�ZLîg6,ZÏnÆ}ò6,
VgìZ̧zgQZyÆìÑ]ÐZ_OgÆ!*g}~Îze$ïÃ'×h+’q-B
6ā̄Ò5ëGZ‹Zs™@*ì:

LLZ_OgÆZ%MZzg-g\~ÎY%ÐÎze$-2~áZi~èo
6,»xÃ’q-BìÔŠzu~§sZkÐ»°ªZãÌƒðYèZk5‚b»»°
zâjzZßVÆa*7åXÎze$gc*èŠZâVZzg¢]ŠZâVÆ;V

Z_OgÅïÆe~(,~¢ogzZe$ñ�Š¶��kÅŠ;ð~Z}Z+
Æ»xJ-#ƒðìX´z{Zi,ZyÆ;VZN (A. N. Kolmogorow) Ã>Ígz

»x™äÅgzZe$i0+{g{¶̂²!*¹»V6,gc*èZzg¢]ÆgZ5Zµ
C42 Zµƒ‰¸X

�Ûzr6,Èlg„X‚bZzg.y[ÃçÑ}ÆËÌŠzu}{ÅÚZK
›zúÆaŠZ›gZ:MiZŠ~Ô„~MiZŠ~ÔWÅMiZŠ~Ôïz)Zzg™V
™äÅMiZŠ~ÆâjwÅic*Š{¢zg]ƒCìXZ,qÑ]Å°xñ�ŠÏ~
!Îa)™»ƒYñÏX®Zgzk~Z%MZzgY0*yÆ‚bŠZâVÅù¦
®ZŠÐic*Š{‚bŠZyñ�ŠƒäÆ!*z�Š)Zzgz{Zi‚bŠZy¸(z{ZÏ
§bÆ}òqÝ™ä~**»xg;‰f[~qÝK‰ZzggCgC¹
Ð‡V~úg{ŠHX
âgšxÆ!*g}~CÙ§bÆß¦gZ]aZƒäÅZq-zzz{§iÌå
T§b6É4iï EHZÐ7™D¸Xgzk»xZy¡ËÌˆ~„~MiZŠ~

ë "Diamat" ZzgW',ŠZ“7™@*åXâ™÷á„äâg±miïH�)z{ZÐ
¸(ÃÂh%zh™Zq-Z,!*Ýo}c*Î’áÅZq-n~ps™Šc*�
7gzVÅMN!*N÷áNÃY,̂U*"$™äÆaZEwÅYC¶X

Æ_.Zq-!*gßg�wZâyZ[ƒ̂āgzÏ¯`Å (Lefebure)
Å3§õG

Eçg}
ÆZ*ŠzVÅaZ™Š{ "Diamat" ;ð¾yäZk!*]6,ZÜZg™**Ñzq™Šc*ā

ÑouZ�ÛZ̧~Ã»™äÆagŠyÃŠz!*g{»[~÷áï™Šc*YñXÁ
ZiÁgŠyÆZòtÐO^Z+ÑwÅIŠc*]Ã™YNÐXtgN*‚zZ§
6É4h4ð

EHVÆLLâgšxóóÅÈ&+~âÎÃªCÙ™äÆa»°ìX
6ÞÆ�‚bŠZâVÃšaVzlZVZk"EZzg"YyÕàÆ

´z{¹ÐZ,ß‚³Ãc*]Jw™ä6,6gHŠHXÅÃð‚³ãCŠ7
»LLQ]» (Lysenko) ¶1z{â™÷á„ÆaÎqzZµƒñ¸}Ñ$k5½ð JE

ÃtóóXZkÐËuJ-‚³ô~].1CâŠe$Æ¦gÅ‚ÄÃŠ_ÎZzg
].1C§jÃ!*gMzgZzg!Z0+Zi~‚bÆZ‡V~ÑÍ7HYe
TÐ:Üs‚b~Zë7gÄÃe¯c*YYåÉZy‘:¦gZ]ÃÌ
'×h+…gMX»{āÂâg¾ZzgZxäzZã™Šc*å1ZkÅ¬]Zzg'×h+F,¹
ÃMÒ{YVÆaghŠc*åX
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FŠ;ÇVÐñ�Š÷@*ëz{êÁKTÅzzÐuâtŠZgZ:Âxbz~îg
YÆˆ 1945 6,ZLãCŠ~§ŠZ]6,‡10*ä~»x[ƒZz{¬@ˆg]¶X

Z%MÆŠ*6,jä-g\ZzgY0*y~Zz[Ãgz1ZzgÎze$šuÃZµ
GATT õDZzg (Bretton Wood) gppÅ¢zg]äZ7ñµŠc*āz{',&4èGHEze

Æfg)Šzu~uâtŠZg¤!VÃ6g™,āz{ˆg]ÅMiZŠ~Æ{§¢s
¸wÁ™,ZzgŠzu~g»zIVÃŠzg™,X

tŠzâVlVÆŠgxã²āÅçÙZ�ÛZ̧~Ð!*Ç„ŠåZ#¸ò
g‡GV~”]»ZÖgZq-Šzu}ÐÁ76,Zâ�Ûz|#™äZzĝgClV
Æfg)ƒ@*åXÆ!*)̄fZC!Zzģògc*„Å¶ŠÆZ0+gaZzZg~
¸'P»DgƒYC‰XZkÆË~lVÆŠgxy»²ādZâVÔ

YÆ6‚%ZYpyyZ" 1939-45 Zz!*]ZzggŠZz[Ð„g]åT»³
Å̂~',MæƒZX

kBÆˆÆŠzg~uâtŠZg~¬@̂g]Ã%1o™ÆZzg(,~uJ-�{
¬@r~Åú™ÆZLÂxÆãCŠ~dZy6,‡10*ä~bz~îg6,»x[

YÆŠzgZyuÅi',Š„F,¹ÃãCŠ�ÛZëƒðTÐ 1948-73 g„XZkÐ
F,¹c*C̃´ÅM!*Š~Æ»°(,}{Æ£gi0+Ï~ZŸ†eƒeXZÏ
§b‰‰Zz‡]ŒÛd$ZÔv¿~Ze7-¤‰ÜMYCìZzg„CÙ-V4ì
āz{åîg6,¡c*[ƒYñÇ1|~z{Zq-@*i{ZzgYyCZçÅ¡Z’Z
ƒCìX

ZknÆŠzguâtŠZg~ÆizZwÆÇ~Ì:ÜseÉDƒD÷
Z¤/gZòZß‰Ü�YÂx»®:ZtYñ@*ëçÙF,¹Åi',Š„%ŠzúöTÅ
âqegŠ;ÇV~F7[eZ°k�ìËÌîg:ÂuâtŠZg~ÅâÎÃ$+wm

YJ-ÅçÙF,¹»îsŠzg»ƒ 1948-1973 ìZzg:„ZkÆŠZ½§ŠZ]ÃX
[ìXågziÇgÔ(,kƒZ£gi0+ÏZzg#kgc*„r0*gÜ0`÷XF,¹
Å(…çÙ§ŠÔ‚Š!*iZg~ZzgaZzZg~̧ÂVÆdZy»‚oìX

[āZzgZK̈+M»w -19

Alination and the Future of Humanity

(Capitalism in a Blind Alley) uâtŠZg~Zq-@*gq-ÈÃd~
YÆ²á~ëäQZzg"5»45Àö

GGEGZXŠZ]ÅZ+ 1973-74 YÐ 1948

i',Š„%Šzúö»x@{H�ZkÐ¬L7Š@ˆ@*ëuâtŠZg~Åz„
»xÒVZ[ZK¡~psƒg„÷XZ¤/ëZ¨ÔZ�ÛiZzgÑHZ%MÆ

ÅF,¹ OECD ™zhzV"gziÇgzVÃ÷áï:Ì™,ÂtS,’k,™Dz‰Ü
�"gziÇgñ�Š÷X´z{Zi,tâèÅ§b 22 c*CèV~u»g~îg6,

¬gè"gziÇg~7ìXZk»z�ŠçÑ}ÆZ0+g6,ZäYh}Å§bìX
Ëp+uz!*Å§btçÑ}ÆZy”VÃÌZKiŠ~Ñg;ì�âè~
pŠÃôpìw™D¸X

‚bZzg(ßYÅÓxF,7g:VÆ!*z�ŠçÑ{pŠÃZ+¸ÂVÆg3z
™x6,0*@*ì�ZkÆ‡1Ð!*CÙ÷XZå,œ~ÆM¸i6,ßvgziZ‚ÛzV
6,.ãÆ‚BwÅ§sŠNgì÷X6,Zä¢Å("Däáà
ìX¬xFg~ƒÐ¬xZy6ZzgZkÅÕqV»g™äzZßVÃOW,
™Cì�Zk!*]ÐMÇ{÷āZy»Âx”h+)]~yZƒZìXÂxÆ
dZyÅ?ÏÃØÆdZy~ƒCìÔ(Ï0*gkVÔu»g~GîVÔ
ZÜª]Ô‚bZzgŒVJ-āM`À&,ŒY@*ìZk~ÌtdZyF
ƒ@*ìX

fZC!Zzģògc*„ŠzZ+«Èc*V÷�çÑ}ÅF,¹ÅgZ{~
g»z^µƒð÷XczèÃ̀ÐŠ¬YñÂ¬@ÎcxÆa‚iÇgqÑ]
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:„z{Ãð6¦gZ]ð™D÷Xz{CÙgzißyÔEc*guZzgIY~ŠzÎZg[
eZ°»AŠ+™D÷Xt�ñÅ¹(,~g¶ìZzgZq-Šy~yh+~Zzg�Ûz|#
ÅYäzZàÇZâÅŠgÐ¹ic*Š{ìóóXñgðqìLLtZÏ§bì‰
d~˜iÆZ”gzx~0*ãØ,âgg;ƒXóó

ñgðä¬@uâtŠZg~Åßg�w»ñZi:Zq-ezIƒñ˜i6,r
YäzZá�ñÐHìZzgz{t³Z~.™@*ì:

LLt'×}Ð½7gZzguÃm|YäzZÑöìp�ñÅö6,ÛAc*;g
Ðt|â0+77,YCā˜iez[g;ìZzgËÃZk»ZŠgZu7ìXóó

Z#ñgðätTg’k,Å‰A$Ðßg�w'×h+yZ[ƒ_ìX
Åi',Š„¬@r~~ù¦uâtæR,gZ%OeZ°ƒ[ì Derivatives

Zzgåîg6,‡1Ð!*CÙìXt¹(,}eä6,�ZÉÆáZŠsìXZkÆ
©àÃM@*ìXZkÐ¬@uâtŠZg~ÅãCŠ~ South Sea Bubble £«~

Y‰Ë6â1CdZy6,Èƒ$ËìX 1929 $zg~»o]Mì�

(Contradictions Remain) §ŠZ]$+2gñ�Š÷
Y~âg¾ZzgZxä7ÍðÅ¶āuâtŠZg~Zq-¬@ÂxÆ 1848

îg6,F,¹™}ÏX�,œ~~t!*]Ë§8gR,~~KYäzZáŠ"Å
§bU*"$ƒ̂ìXZkÇÅƒÐZë|¬@r~»å„ìXøg}
0*k¬@uìÔ¬@(„Ô¬@eøÓÔ¬ÝpÄ©ā¬@(�ÔÎ
‚w~Šzƒ_÷ZzgZy~ÐŠzu~ZK̈ã�d$ÅgzÝÃ½ãuŠ¶Ð¶
@*ëuÆ¬KƒäÐ)b~¶7ƒðÉZkÆ',@§ŠZ]~
Z•ð”]aZƒ̂ìX

].h+‚bÆÚ¿]Æ!*z�ŠZK̈+M»Šzäðz�,œ~ÆMy~
‚}~Ì',',e$Åuu6,gLìXkZzgÆ}Ü¬xFg-VÐCÙ‚w
,ÑÄañ]»DgƒYD÷XqÑèZ7Zq-ÂZzg‚Š{Ð™õ3Ð

uâñÆâ´Z[azZg~u¤/ñV~uât»g~™ä~Šp7
äÔ�āÎã»g7gcÆç}Ô̧ (Akio Morita) ZYñgð gnpX%jx

YÆ‚}~!*g!*gZkç}Å¶K0+„Å¶�uâtŠZg~ÂxÃaZzZg~ 1980

ÅÐ?Ø™}.â]ÆˆÅ§sgZáƒäÆgsyÆ!*)̄ÑhåX
YÐZ%MZKaZzZg~5iáV»ÛzÅ[ì²Óx5iáV»& 1950

aåð}.â]ÆˆÐ0ìX',¤6~ZÏn»gsyñ�Šì�āZ[Zq-
Y(~Zq- 1988 Š}ŠgZÅuâtŠZg¤‰ÜìX̀h+}eZ],I)�Ûzg~

*y~ñgêä–:
LL÷~gZñtìāZ(gsy¢oƒCƒðuÅéÃªCÙ7™@*ā

ZkÅj,Z‚ÛZðÅYñÉtgsyn{ÁìYèZ¤/wêÆ!*g}~Îe
YñÂ�ÅZKaZzZg~ãCŠÅŠîìz{ZC¢o%œ/ÅŠîìX}.â]Å
ãCŠ6,½zZàu»ÃðZ”7ƒ@*�ZÐ`ñXaZzZgÐ?Ø™Zd
(ßYÅ¼A~Y**˜V'×Šzg‚gZŠyÛR,zV6,Ö™M:~¥â]»nŠ!
™D÷ÃðZ+!*]7T6,plƒZYñX

LLYètÜsaZzZg~%„ì�F5Zâð™@*ì�{xâwá™
ZkÐZ+q,¯@*ìXÅŠgZk{xâwÐic*Š{ƒCìXt™sªCÙì

āËu~}.â]ÆÁÜU*â~ZzgaZzZg~ˆÆ@*,ƒD÷Xóó
5iáVÆ6ñZµaZ™äZzgçÑ}ÅŠzª~ZŸ†™äÅ
Oñ(,~ZYg{ŠZgc*Vgz9År~~¢!*i~Å¾nÐÔŠzu~µVÆÄ
z°6,ï™äZzgŠvZu¤/ñVÆai',Š„z‚bz�™g„÷Xñgð
ä'×h+¹āLL»gz!*g~|Z])±igIŠ!ÆöÆH~¤/ëgƒ`÷X
Z7¥xìāz{aZzZg~ˆ~…Îñ%̄g~o«¾Mh÷XŒVJ-ā

Æ‚Bï‰÷XÛR,Åh+6,igIŠ!»@*i{ FX Empire ¼QZŠZg}Ì
F,+AŠ+ŠÚÆaXßÍVäi0+ŠHVz�™g¿÷z{ZKZq-ZµŠ*
~gT÷XZyÅzÃŠZgc*VËÆ‚BÌ7÷Xz{ÃðaZzZg7Šï÷X
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gzÈXZkÅZq-Vwqw„~÷áùƒäzZÑZq-RìXZq-â\Å1~
˜VaX~ZÒe$±YVÅì‹~bŠygziZ:Šk]ç**u6ð

Y1993 ñZŠÆ‚B»x™D÷ZzgZ7&eZ°X÷XZ»â÷ÆGg{m
ÆÑg}~Zq-â~–ì:LLzZ−+ÃZL”VÆwÆa½ÅZÌ
»Zˆkì1ZyÅ¾"$ÅRZââ-kÁƒCìāz{”VÅúÆ%
¦/gZz‡]7™MhXóó

Š~Š*ÅZ•ŠgZÅ¾"$Å(,~zzZyÆz‚bÅŠz§†ß^âgì
ˆg]ÅÑZ_ZzgR,geZ°»ŒÛ£�Š~Š*Æ̃´Å§sÐ(,}f!
ËVÃzZZ#ZÑŠZìXŒÛçV»ÎŠZZŠZ™äÆaÌZỹÃ́z{pgZu',Mæ
™**7,CìTÅ¢zg]ZyÆZLúZxÃƒCìXZÏ§bZ7ZLúZxÅ
¡Zzg½ÃÌŒÛ!*y™**7,@*ìX-&4iý EGÆ_.ŒÛçVÅzZ3Æ!*)̄

‚Ô¡ÆZyZY]~�k‚Zzg( 25 Š~Š*~MæãÅÑb~
ZyZY]~æ‚¶ƒðìXMözyÆÍ]Ån„6,1óÆM²
·äÆ!*z�Š',ZisÆâCÙ+çâ]äU*"$HìāZk»(,Zøuig¦
',MæZ]Æa×g¶»”wì}Í“ÆaYâgÎqÝ”{i}6,
0*ÑYñÇXZ,',Mæ~6,Z85»4ø EGHÆauâtzg®JZzgŠvÎZŅ̃Zòâ1C

°�ÛZë™C÷X
ZK̈+M½~sV~Zq-ŠzgZì6,9~ìXZq-§sZk™{Zgn6,¼A
y™äÆÓxz‚bñ�Š÷XŠzu~§s',',e$ÆÁÜZkŠ*ÃZK�
~he6,Ò9}÷X!*¹ƒ¼Æ´z{…âjwÅn„»Ìç{Šg7
ìXo«ÅZ0+JŠ®ˆl~(,~ÎZŅ̃Zò»g7g–Zk™{ZgnÃn{™g„

%,é°‚wÆÑbÐn{ƒgì÷Xt 29000 ìXZ2ZðêÆÍ]
65 gKe^CÆgÕÆ',Z',ìXßvZk]Òfõ~Z0+Zi}ÎDg÷ā

�‚w¬Î�gzVÅ**aÏÅzzH¶pñ�Š{n„ÅzzÆ!*g}~Ãð
µ7'o«Å"ÎxŠzhZzguâtŠZgZ:aZzZgÅîZ̀ZÅ)ÒðÅX

Xc*YYìXCÙ‚w0*õÑÄúg'ÜÆŠzgZyaZƒäzZàë7VÆ
!*)̄Zzg÷áh+'×h+ŠzÑÄúg'ZboÜÐ%YC÷X6,ZäâM!*Šc*C˜´ZK
ù¦̧òaZzZg»Üseg‚¡6,ya™D÷'ªZÂ:eZ°°¾
²ZkÆ£«~F,¹c*CuâtŠZg̃´~ZkÆ£«~Z/ÎeZ°ya
KYD÷X

Y~Š*ÅM!*Š~bZg[ƒYñÏXX 2000 Z̧Zx�{Åg7gIVÆ_.
~ÐÛÅ/ä‚wÐÁƒÏXZy~ÐZÒ"gziÇg~ÔãCŠ~½Å
¶ÔuÐic*Š{RyM!*Š~Ô1Šz!*lÆyZ[qÑ]Zzg¡‰)b»Dgg÷
ÐXZ0+Zi{Îc*ŠHìābÐŠHg{‚wÅ/ÆZq-Î�ajw7YgìX
Zy~ÐŠzäð®ZŠ±YVÅìX',−E+™{-&4iý EG»Z0+Zi{ìāZ%M~
Ìä‚a¾"$Å̧òuÐni0+Ï¬™D÷@*ëŠ~Š*Æ̃´
~ßg�wZ•ðp+uRÃVˆìXZq-Î�a-V~i0+Ï¦/ZgD÷
',Zis~ZkZÆiÆaZq-î`ðYg„ìT~7:Zzg%egjZe
Zy”VÃ¾"$Æ̀x~Íàâg™hu™Šï÷XÃ¼~Ì"yßÍVÃ
Z+„"g9.3ðGV»¶K:¯c*Yg;ìXic*Š{²ā7¦/gZZZ#tŠgc*ÄƒZā-V

(Bogota) ~g�zZá¹Ð%ŠzVÔúgÂVZzg”VÃO™ÆZyÆŸ1ÍN*
-Eg;Ã�Ûz|#™ŠØ‰@*āeZË~Å½qÝ™äzZá¤̈DZyÆ
ñVÅoMh™ÃXZ+¹EVÐÓxv[ßÍV~pszŠc’YC
ìpt¡Zq-Z,çÑ}ÅZÜª]»Z•ðâÎ»ZÖgì�ZK̈âVÃ¡
ZâñÜsìw™@*ìX

¦/‚̧}ÆŠzgZyƒäzZà±ZÇVÆË~ŠkÑÄañ]»Dg
ƒ`÷Ôe:ÑÄ”h+iÂƒñ÷Zzg�kÑÄc*Âdƒ‰÷c*'̀0
`÷X¹Ð‚—âM!*Šc*C˜´~”VÐúàYCì�ZÒÝò
Å§bƒCìXf!fgZùZšrÆoN:Zî`ZkúÐ“WzZàZâÃ
f!r-V~îZzgLLdióóf!µVÆuât~ZŸ†™äÐ7
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÷Xøg~½ZÏo9LÐƒCìXë‚g~ii0+ÏZÏ~ẑsgT
÷X»x„z{ãCŠìT6,çÑ{9ZìXZkÆ%pgZuÔÀ}ÔyÔjwÔ
×Ô.y[c*‚b¼Ì7ƒÇXÇ|x~»x„i0+ÏìXË¿Ã»x
™äÆhÐøzx™**¡ZÐZq-ÁZiÁ£gi0+ÏÐøzx™**„7ìXZk
»ÈZq-¿ÃZK̈ãWÐøzx™**Ôv[çÑ}Ðe{™**ZzgZkÅ
i0+ÏÃ"»gZzg"p¯**ìX"gziÇg~ZK̈+MÆÜs̀xìXZ%MZzg
Šzu}˜´ÆZ0+gzãàzV~Zq-nÆ²6Åð].h+çÑ}Å
E+?ìXqgzfsZ̧ZwuâtÆ!*ÅgF,+Õið™äzZßVÆZy
}.÷á]»ZÖg÷�Z7f[~�YI^Y^Å§sgsyÆjZáÐ
Ñh÷:

LLàzV~¾d$Zzg**gZnßÍVÅM!*Š-V»Zg‚iX»Z®g$zg
6,ìZ•ðç**uìXZy~ÐZq-ç{ZkZky»ìā#k  ZÐZ7š

gc*„Æú»g�Ûâ�Y¬MÒ{',ÎV~I^™)YñÏXZ`M!*Š-VÃ
–gZŠ¶Å7~ZŸ±ÐçÙ$+qàÆŠzg~ic*Š{»x[ßÍVÆñ»
ZJyƒÇ'ptXZ‹œ~»ìXóó

LL#kgc*„ä**»òÃZg»ðjZáÐÎŠq¯Šc*ìX−6Åúg]
‚ic*Š{aaZ™Cì 60 Šgxä6Å'Cc*¬xg8-ÅúgÂVÅÚ

eìz{CÃxƒc*g8-ŠZgptZ°ZŠzÑgÌZkZW,ÃÁ™ÆŠ3D÷�M!*Š~6,
ƒg;ìX²6Åúg':Üsic*Š{aaZ™C÷Éz{Z(gK/~™C
÷TÅzzÐE²á~²6ÅM!*Š~~æ¢a~ÅÑbÐZŸ†ƒ@*
ìXóó

göXñv�Zkpl.~2ìāLLâgšx%[ìóó?gó(„Å
MzZi0ŠHìZzgÎ‚w¬ÆzÍg+ÇÆâÊ-Ÿø

G
Æcz»gzVÆŠúîVÅc*Š

ŠÑ@*ì:
LLZy¾d$ßÍVÃZKi0+ŠHVŸù™äÆaZ,ZæZŠ~6,z¤/ZñVÆ

z{‚bŠZyÌX»ÎcxÐÃðzZô7ZkË6,î6,6gƒ‰÷
)Z¤/Zq-xÆa¨g™,Ât!*Çx!*]ì(āËnÅ¬@µ/È

"World u„zZuiì@*ëuâtŠZg~ÅãCŠ6,te7XZÂ:Z̧Zxä
Š*ÆDÅÕiÅgŠîg6,Â}™Š~ìp¬@ Conservation Strategy"

Îœ8gcÅ)ñ�ŠÏ~ZkÅw»½Æ6,i}Ðic*Š{7X(,~
ZYg{ŠZg-VÆ¢ŠZ]êÁwgnp÷X

@*ëZk!*]Ã**¦/k,7¹YYXâ
Ê-Ÿø

G
Ðá™M`J-ZK̈+MÅâ-k

ÁqÑ]Æ!*g}~ÅYäzZàp+u7Í×VßU*"$ƒ_÷XZK̈ã
F,¹ÆZk**]ÑözŠ÷XZkz‰ÜÌgzñi}ÐÈuÃSäÅ&¢A
ñ�ŠìXf!-g\ZzgZ%M~ig¦aZzZgZâ(,|_ìā‚âVÃZ**`aZ
:™äÆabŠØYD÷XZhi}6,»“»g~7ÅYCXnxÃ«g
~NŠc*Y@*ìc*Zk~g8-5Šc*Y@*ì@*ā3äÆ‡.Þ:gìXÍ“Ô
æZzgÈŠzŠ|ÆZmgÑƒñ÷XÜ~iìyÆŠg½VÃYy1ú™
azVÐZ3hŠc*Y@*ìZzgŠ*~egÎ�k�ßvpgZuÅ¶c*ÇsV
~µ»‚o™gì÷X

Z‹œ~ÆM¸iJ-dZÃIÆêÆ̃´÷áh+¬@aZzZg»ÛaZH
™,ÐX¬@uZCg8-Š3ñÏXœ-VJ--g8pŠÃŠ*»%œ/B

ÆZkìwÐic*Š{¢o (Ptolemy) gì÷Xczèîg6,ZkÅãCŠÌê@
YÅŠ;ð~„R,Z$hÀö

H
ä7ÍðÅ¶ā¬@ 1920 7āi}»Ñ]»%œ/ìX

@*gõ»"gdZzªâkÐdZÃIÅ§spsƒYñÇXZK̈ã@*gõÆZŒ
%µ~Z¨Æ™zh;úZxZq-¬@Îœ8gcÆ{Æîg6,ZK
&6V»åZÖg™,ÐX

(Scourge of Unemployment) "gziÇg~ÅÒ
»xøg~i0+ÏÅãCŠ~u¤/òìXZ’Zð/Ð„ëZkÅ»g~™D
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ÐMäzZ}¾d$ Appalachia ~»xH'sÌZzgZ†g-Æ'̀Zzgˆ~
CÃx'z{MÐò‰XZyÅ(heÆa†[ÐMäzZßV~Ð
¹ÐÛziÇg~Å£òFg~~2÷XËÃª]7ƒãecZ¤/ËŠyt
6,ŸŠgŠ¿ÃÀŠ}XMgZxzjyÆZd)Z+~ÐZq-tg;ìā"jyi0+Ï
¦/ZgäzZáßv6,Zð§jÐÉpÙÐZK¼k,Ãt™fe÷XƒYì

C44 M`to{Ze7-ZzgªZyÁZ0+Zi~ßU*"$ƒYñXóó

(Alienation) [ā
LLŠ*ZµZµZ�ÛZŠ»Zq-ù·7ìXƒË:ËîgZq-Šzu}Ð
a}ƒñ÷Xóó)ZgT(

LLÃð¿bk,{7ÔZK„fZ]~åÔCÙ¿',ZW»Zq-•Zì}
)�ÛZ÷»Zq-‚—ß/(»Zq-zÔZ¤/è»Zq-e¡Ì«gÅ2+gƒÂ-g\
ÃÄg{ìZÏ§b‰Ãðu—"yc*Qvg}Šz2VÅc*vg~¬à÷áy
g;öÇ{«gÅ2+gƒYñXËÌ¿Åñ]=$zg™CìYVā~
ZK̈+MÐ™[ƒV®ZLËÃt¥x™äÆa#ÖÙā¤/Z~ñ]
Å^V¾a#g„÷Xtvg}a#g„÷X)Yyey(

Devotions upon Emergent Occasions, no, xvii

ZK̈yZLM\Ã{µ³ZãªÑÅg~¡]ÐZµ™Æ„ZK̈y¯
ìXë{F,+YâgÌZK̈yÆZyqÑ]»£7̈™Mh�ZÐZ•ðZ
âÎÆqÑ]ZzgñÈV~ZK’Ã‡ìgppÆ‡.Þ¯C÷Ô«gÆ
nÔM�âV~ZzgŒVJ-āÜ~ÌXZK̈âVäpŠÃZKLL¡~óóª
izßŠqªÐZkŠg—™1ìāZrVäâjw6,Z+xZã‡ì™àì
T»Ãð£7̈@*ë§ŠtìāZK̈âV6,Z[ÌZ+Z0+S¸ÂV»„ì�

ZyÆ‡1Ð!*CÙ÷X**x.Šr~ÅuÅãCŠtGz£ìāßvZK
i0+7VZzglg6,„7gnpÉ**Šh+{̧ÂVÆ;ðV~Î—sV÷�âè

tø»]Æfg)F,(Š~YCì�Z,ßÍV6,Î‚c*ZkÐÌic*Š{Ñb
ÐLÎ™`ñYD÷�ZæZŠheÅOñ»x™**I™D÷X¹Ï
ßgÂV~pgZuÔ™ZtÔ#kg¶ÔZŸ°MæãÔj?œªZzgŠv}.â]Ã5™
Š¬YñÂtZkMæãÐic*Š{0YCì�¬x'×ŠzgÃLZŠZ™äÆQ̂ì
Zzg#kZæZŠÆ”wÆagzi%{ãCŠzV6,ÃðÃÒ7™**7,CXðÎk,}ZJ

™ZKgzi~¾äÆaŠíYäzZáßÍVÆWx~¸vŠzh7™**
7,C'‡ây**Ç™ä~3,òÌ"dÔ»‹Zzg**Y,̂ƒäÃic*Š{ŠH¯C
ìXZ,a�ag~™Æc*¹Mzgq,Ö@™Zq-]~ÎeZ°¾MhƒVz{
7,JðÅñÁ„',ŠZ“™,Ðc*Á9Z{zZàZ+â™~�¡w~„4

C43 i0+ÏŠ}$ËƒXóó
dZzªâkÅŠzu~§suâñÅÕqV»g™äzZßV~ÌZÏ

ŠPÆ»Zˆk’g;ìXY**T**Z%O'ZzguŠZyYyµ54-ô GEGçZ"3ï JGH

�āgöXñvÆ',@(„~_wìZÏnÆ (John Kenneth Galbraith)

~z{Z%O "The Culture of Contentment" Ë6,àìXZK@*i{F,+Â[
çÑ}~ñ�Š4C„ÐÀhezZáŠ}ā&�Y£ŠxÆ!*g}~
ZkC{™@*ìX

LL@*ëZEyÆan{Á−6ÅŒz]»Zkyñ�Šì�gCgC
YÆ‚}~ 1960 ic*Š{̧~ƒg;ìXâè~Z+Øg/ƒð÷{mîg6,

àzVÆZ0+gYŠZ]Zzg¹ÐúZïZ,÷�Z7ŠCÙZä»!*)̄0Mh
÷X

{mîgÐtzZãƒ[ìāZEy»Z®gë"MgZòÐñZiä6,
ìXz‰ÜÆ‚B‚Bz{ñZi:Š®Ñ7,Y@*ìZzgz‰ÜÆ‚B‚BøzòÐ
Xî»êz°{'Zz6,Å§sw•'Ì$zg7,Y@*ìXt{mîg6,u
ÆNƒäc*iäÐƒYìZzgD‚Š!*iZg~ÐZkÆZk**](,|

Å»g1-V Detroit YD÷XMÐúMäzZá'×ŠzgzVÆX¤/zƒVä
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ZìX
âg¾ä¹²ā¬zZãHåāuâtŠZg~Æ��~”gs™zZä
ÐZz‡]»gÁƒäÅOñEƒYD÷X(,}uâtŠZg̃´~ëŠÙ
÷ā'×ŠzgzV6,Á9Z{~ic*Š{Šk,J-»x™äÆa"g·ÐŠ!*îeZÑYg;

YÆÑg}~g7g^÷áùƒðāZ%Ou~ 1994 ZÆ', 24 ìXN*ìÆ
4~ƒðìZzgo«(,|‰÷LLp'×ŠzgDe$™D÷āZyÆat;î
Ýz^Ñc*ìX‚g~Z%OÅ~|V'×ŠzgVÅ̧]vhäÆaZzzg

]»xƒg;ìT~Zzzg 42 N*ìZEw™g„÷:Zkz‰Ü»g{âV~CÙ‹
�āu (Freedman Audrey) �Ûi+}Zzeg} ]Ì÷áï÷X 4.6 N*ìÆ

ŠZyƒäÆ´z{N*ìÆ1geÅMÌì9ì:LLZ%OŠ*~ƒÐic*Š{
»x™äzZáßv÷X&(,}»g¯äzZßVäZkgsyÃZ•J-àŠc*

6 ]6,Œ‹Æ 8 ìXZyÆ'×ŠzgCÙ‹Šk]ZzzgN*ì™gì÷ZzgCÙ‚w
ŠyÌ»x™D÷Xóó

ZÏ*y~ZØV~»x™äzZázZV$»°ZzgÚ»°'×ŠzgzVÅ
»xÅic*ŠCÆ!*g}~Dc*]Å"ÑgVBŠ~ˆ÷:

Üy (Nynex) **"5½ø
JE

�Ec*guàÅ (Joseph Kelter) ‚!�iś45Îæ GH 44 LL
vÆa»x™@*ìHìLL~&MŠñV»»x™g;ƒVóóXZkÆ»̂»x

MŠò»x™D¸pqD 27 Ã$W"5½ø FHÎ**ZzgZyÅ%#Ö™**ìT~¬
‚ßV~ZyÅ®ZŠäƒ̂ìTÅZq-zztìā&Z5iáV'Îó
}Ô0*zg}Zzgï'Ã5™Zq-5i#Ö~ps™Šc*ŠHìTÆË~ZÐ
ZÒgziZ:eg]ZŸ°»x™**7,@*ìZzg&~ÐZq-zq-Zh6,Ì»x™**7,@*
ìXz{De$™@*ìāLLZ#~y(ƒVÂ÷}0*k.äZzg3**3äÆ
´z{Üsðh~Ï’»z‰Üƒ@*ìQZkÆˆƒ¼QÐŠCÙZä»z‰Üƒ
Y@*ìXóó

âg¾ä¹åāuâtŠZg~Æ��~Æic*Š{ZEw»ÈìāZy

Æuy'×Z`ZzgwøŠ-@*îVÅ§bCÙÚ6,%ÎdŒxZã™C÷XZy
Š-@*îVÆ'ùg~ZKi0+ŠHVZyÅ}.#ÖÆaz�™Šï÷Xz{ËVZzg
6uZðVÃM!*Š™D÷ÔZyÆgÌzgzZ`Ì÷XÐz{MahZo«
¾D÷pZ#Š-@***gZnƒD÷Âùg~6,.yƒYD÷T§b
p‚ÛŠ{YâgzV»g-hZzgZÏŠg"ÅgX

Š*gzòÝñVÃLLMzZizZÑZziZgóóë¸XM`ÀÆ¹Ð'×ŠzgzVÃ
CkƒÇāt°pZy6,Ì',Z',ÑÍƒ$ËìX�ÛnHY@*ìāë

Š*~g{gì÷1˜VJ-'×Šzg post Fordist Zzg post-industrial,post-modern

6ÆqÑ]»mìÂÃyÏqpsƒðì?CÙ(âè~qÝÅˆ
%Z¬]6,úƒg;ìXf[~ßÍVÅZÒe$»£gi0+ÏnMg;ìX#k
gc*„n{ƒg„ìZzgågziÇgr0*gÜ0[ìX

Óx̃´~çÑ}ÆZ0+gyZ!»Zˆk÷Zƒg;ìXtZz6,ÐÑzq
ƒCìZzgnÅCÙRJ-uZe$™YCìXx"gziÇg~»aZ™Š{Zˆk
°xDœíVÆZy”VJ-Ì’ŠHì�IZi,pŠÃZkÐ!*ÑF,ìw
™D¸'Z‚E+{ÔeZËÔ3,°Ôu»g~5ixÔ»g{âVÆÁ'ÃðÌôp
7XŠgxä6ÅÂÔZyÆyzVÅâqÌigIŠ!År-VZzg6u

ZÞâÅ"‡1w»]Ðç}~7,ˆ÷XZg1VZK̈âVÅi0+ŠHVZ+Z0+S
¸ÂVÆg3z™x6,÷�Z+ð%èÐ¿™C÷ā6,Zäz!VÆŠ-@*Zy
Æ£«~ëwÃMD÷X

‚zV¬(,}ZOŠÐt7ÍðÅ¶̂ā‚bZzg(ßYÅ7gÄ
ZK̈+MÆÓx)bi™Š}ÏXw~%ŠziyÃ4C].z4ÐÃðzZô

7ƒÇÉZ7�Û›ZzgM‚ö»XŠg7ƒÇXt7Í×V**oƒÌ7
‰X{µ‚³Ã̀ÐZ+ÃðzzÃ7MCā'×Šzg~ÆZz‡]~¬x¶
Æ‚B‚BaZzZg~ZŸ†Zzg£gi0+Ï~4~:ÑðYnX5(ßYÆ
ZEwÐaZzZg~&¢A~�ZŸ†ƒÇZkÃãCŠ¯™pÇßg�w¹
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‚}~Zq-(,~1~ÅZÔÑí6,i0+ÏÅ¦k,ÉÅ¶̂XZq-„nÆ»x
ÃZyl!*gŠCÙZäÅÎa™Ð¬g~úzZªZK̈yÃá»Zq-ZŸ°z
¯ŠîìªLLMzZizZÑZziZgXóóLLËqóóÆ!*g}~ÓxF,pl%g~Æ
!*z�ŠZÒ1-V~qÑ]ic*Š{F,z,Æz,gT÷XsÂtìāqD
',ÎV~'×Šzg6,Š!*îgCgC(,JŠc*ŠHìXz{gKgKq,�i0+ÏÃ‡.Þ
',ŠZ“¯C‰Ô"g·ÐŠƒ}Šƒ}»™Š~ˆ÷X',¤6˜V-µÅ
¸]äâè~‡.Þf™%Z¬]qÝÅ‰ÔŠzPÆ3ä»z9ic*Š{F,âè»
z0[ìXe·ÃIä̀ð'×ŠzgzVÐ¹ìāz{‹Å$V~Ì»x
™**Ñzq™Š,XCÙ§sZq-Üßg�wìX

OñZkÆā5(ßYÅ~'×ŠzgzVÆqÑ]Ã4¯CZÐzZV$
»°'×ŠzgzVÆqÑ]Ã$+F,¯äÆaZEwHYg;ìXic*Š{F,ËVÔ
hßVZzg(,}ŠÃF,~»x™äzZßVÅqªZÏ§bÅƒg„ìÜ(,}
»g{âV~ñ�ŠìXz(„Zˆk°xDÔZ¡!Âx6,z(„"g3Š!*îÔ
z(„¿î(,|g;ì�?)b»!*)̄áCìÔâ-ÏZzgZiŠzZYg¤VÅI^
Y^Yg~ìX

qD',ÎV~‚bŠZyŠz!*g{LLZK̈ãáóóÆ¦gÅ§sß^Mñ÷
T»mg1ÀÆˆZzg¡¦f;-$ÆÎZwÐìXtúZò¦g~Ì
uZe$™ŠHì6āR,!542.ç GEGHnÅIVÅ½âgÐªCÙƒ@*ìX~ZK̈âVÃ
.e$f;-$Ð¯ñƒñpŠ»gzMŠñVÐÎŠMiâƒDŠ3c*Y@*ìXt
MyZ™̄1…ñ�Š{ÇÅ;]Æ!*g}~¹¼C@*ìXZkÅúc*V
p!tìātçÑ}Ã¬xîgÐ)ZK̈ã¯@*ìXZk~tZˆkÌ÷áïì
āZK̈y»lgZkÆZL;B~7ìÉZy"‡1̧ÂV»psÌX»
ßÍVÅi0+7V6,„ìXZkÆ',@¡¦f;-$ð™äÅÃÒg1ÀÅ
‚bÅ'×h+F,¹ÃªCÙ™Cì�9sV~ëwçÑ}ÆZ0+gZK̈ãF,¹Å
÷á0+ZggZ÷ÅrìX

Y~ 1991 ßÍVÃic*Š{»x™**7,}ÇXÆ0*kZÌJ-5i#Öñ�ŠìXâga
ë‚Š!*iZg~Æˆ4~ÆM¸iÆz‰ÜÐZ%Ouä½ã‚J

ÑÄÅ¶ìXZ¤/Z%O 20 ÑÄgziÇgÆ6ñZµaZK÷pQÌZy~
µVä'×ŠzgzVÃZÏÑb6,g3ƒ@*T§bâè~gBb‰ÂgziÇgÆ

ÑÄc*ZkÐic*Š{ƒDX 80 ñZµ
N*ì'×h+qì:
LLŠg|ZkZ%Æ»°ØZ@ñ�Š÷āZ%M~ŠzqVzZÑçÑ{0g;
ìX»g7gxVÆo«ZzgTÐZfzVÅ9Z÷!~Ð(,|g„÷²Ç
Z̀])Z�ÛZoigÃu™äÆˆ(!*Ç7(,|g„XŠgZÝÓ#ÖÅg7ĝÆ

Z%OeZ°Å¶ƒð²ŠkÑÄ'×h+ 312 _.Ô‚wZq-Zz‰yÅMæã~
Z�ÛZŠ¾"$ÅRÃV‰XXÃZ%M~u»g~îg6,¾d$ÑgHY@*ìZyÅ

‚ƒ̂Xt»gz!*g~4~Æa¸ 15.1 ‚Æ£«~ 14.8 YÅ 1992 Ñb
‚w~ƒäzZàª]**up´V÷²4~»gsygCgC¢oƒg;
ìXóó

ñêF̂Ü~âg¾ZzgZxä–ìāLL�~Æic*Š{ZEwZzg
„œÆ!*)̄'×ŠzgzVÆ»x»ZÐZŠ~™ŠZg»ƒ[ìTÆË~t
'×ŠzgÆaÓxpzgCÅ[ìXz{áÆ‚BZq-ZŸ°Ú0Y@*ìZzg
ZÐÜsZ•ð‚Š{Ô7+MzZáZzgM‚y»x™**ƒD÷XZk§bZq-'×Šzg
ÅaZzZg~Ñ†½ãZâ„ƒCìÎZÐpŠÃ',ŒÛZggppÆaZzgZ‚ÛZö
±ÆaŠg»gƒCìpË½Å7Å§b'×Šzg~Å7ÌZkÅ
aZzZg~Ñ†Æ',Z',ƒCìX®Z»xTŠg**Ih+{ƒ@*Y@*ìZ̀]ZÏŠgÁ
ƒCYCìX´z{Zi,�V�V�~ÆZEwZzg„œ~ZŸ†ƒ@*ìZÏ
ÚƒÐœÆ1ú~ÌZŸ†ƒ@*ìeìZz‡]»g(,"ÐƒÔŠØ‰

C45 z‰Ü~»x~ZŸ±Æfg)c*�~Ågëg~ZŸ†™Æz){z){Xóó
YÆ 1930 egà$Å�gF,+IV~ÐâegyN*Z**òZq-™~
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œìXMy~'×ŠzgÆaœÆ{gY™ŠZg»ZÖgZk|Ðƒ@*ìā
z{ZkÅZK7ìÉËZzgÅìāz{ZkÅ!7āZk~z{ZC7ÉË
Zzg»ƒ@*ìT§bè<Ø~ZK̈ã¦gZzgŠwzŠârÅ',Hu¤/òZK̈y6,Zk
Ð].ZÇ:îg6,¿™Cì'ªZq-ZbÔlkc*-ãu¤/òÆîg6,¿™C
ì'ZÏ§b'×ŠzgÅu¤/òZkÅ',Hu¤/ò7ìXtËZzgÅìÔtZkÅ

C46 fZ]Ån„ìXóó
Zk§bZÒe$Æai0+Ïic*Š{F,Zq-Z+u¤/òƒCì�Zk�ÛŠÆ
aÃð{mp7gBbXZhÐZh!*]tƒ$Ëìāt‡.Þ',ŠZ“ƒZzg',~
tāZq-ƒYIH±Z[ÚXz{ßvÌXÆ0*k”VÃ7,Jäc*FgzVÅ
�gŠZg~»»xìCk™D÷ār~Æ̧Z2#{)®)ZzghwÆzZge
~ŠgMñ÷ZzgZ7ZL»xÅúÐøzx™gì÷X

tZˆkāçÑ{Zq-V»Dgì¡LL−4]óóJ-„özŠ7ìX
xZy6~ÌwÆ!*g}~yZ!Zzgâ-Ï»Zˆk(,|g;ìXâèÆ
x¦gZ]ÔZOŠZzggYáÃ̂l™**ZgìXLLMiZŠr~ÅuóóÆ!*g}
~KYäzZá—!*8-Šú}|xÐ¬g~•Ñ÷YèßÍVäÇ
ßg�w»ZŠgZu™**Ñzq™Šc*ì'™zhzVßv"gziÇg÷Ô£gi0+Ï6,
çƒgì÷Ô<!*i~ÔÑÓZzg$+ÄZãÐ"�Š̃zª¾ðYg„ìX

tZ%5&ìāñ�Š{Âx»ŠÃq™äzZáâgšxÃLLâŠ{6,4óó»Z²Zx
Šï÷²1gjzŹZzg†F,+nÅâŠ{6,4»Dg÷ÔÂÆ‘:7É½~
|x~XŠzªÅZ0+SŠzhZzgÑÓÃCÙÚÆ¸̈ZßwÅµ6,Ã,̂™**ZyÆ
Óx×»%œ/ìXtZy»Çè<ØìXâè~z{ZÐ˜VJ-eƒ@*å
óƒVÐÖ™gnp¸Zzg�ÛnÔ_./r#ZßmÔZZ0+ZgZ:úz){Æ
oN:6,Š}ÆúßŸ¸XZ[ƒ¼Á™‚tMŠHìXëCÙo~
$+ÄZãÔŠðāŠ„ÔÑ^Zzgag~Åz!*ŠÙ÷'t¬xêñVÅ©àag~7
ìÉŸVÔ7:ZfZyÔ(+ZâVZzg»gz!*g~|Z]ÅZ•ð(,}eä6,

ZK̈ãúÅ(F,¹c*C�~Ð»x¢8@*gõÆxF,+pDZz[Å
ãìTÅãCŠZz‡]»g~Àò¶ƒÏXZ¤/pºmâÎÆ»x�ic*Š{
4îg6,™$Ë÷@*ëËá~ƒÉZK̈ãÎaÃaZ™ä»ÃðÎZw„aZ
7ƒ@*XZ(ËnÅ6,ZuZgz�;]c*LLÑÃãgzbóóÅzzÐ7�…Ÿîg
6,ðÅÑU*ãaZzZg¯CìÉ&+Z]pŠ„ÅâÎÅzzÐ&!*¹ÓxKã
u¤/ñVÐX»M¸iœÐƒ@*ìÔZµ7HYYX

(Marx and Alienation) âg¾Zzg[ā
ZyÆaÌ�pl¬Ð',ugziÇg÷Šk~Ðâ!*g»x"pú
ÆÎZ¼7ƒ@*XœÆZz‡]Ã'×ŠzgZKi0+Ï»zìw7™@*ẌZK̈y
M\»ZyÐÃðm7XM\ÅœÐ“WzZàaZzZgËZzgÅìTÆa
M\¡Zq-aZzZg~¬ï÷TxM\1~c*ŠíÐ!*CÙMD÷i0+Ï»
M¸iƒ@*ìZzgŠz!*g{ŠZ4ƒD„z{»ƒYCìXZk1ÅzŸs#âg¾ä

~Å¶: "Economic and Philosphic Manuscripts" Y~ 1844

LLÂœÅ[öÆZbZñF,0ÌH÷?óó
LLZzwÔt|āœ'×ŠzgÆaLL{gYóóìªZk»mZkÅaZ›
¡]Ð7®Zz{ZL»x~ZKfZ]»Zm]7ÉZkÅÔ™@*ìÔz{
ZEyÅOñZCZ[Ck™@*ìÔZkÅKãZzgf6ÂZ**ðMiZŠZ:îg6,�Ûzr

70*CÉz{ZLŸÃ†@*Zzgf‚ÃZYh@*ìX®Z'×ŠzgÜsZL»xÐ!*CÙ„
pŠÃCk™@*ìZzgZL»x~pŠÃZKfZ]Ð!*CÙ0*@*ìZ#z{»x7™g;
ƒ@*Âz{jyCk™@*ìZzgZ#z{»x™g;ƒ@*ìÂjyCk7™@*X®ZZkÅ

œgŸ»gZ:7Éƒ~ìÔtLLƒ~úóóìXt¡Zy¢zgc*]Åú»
fg=ì�ZkÐe{÷XZk»[:™ŠZgZk|ÐªCÙƒY@*ìāZ#
ÌÃðKãc*Šzu~6g~ñ�Š7ƒCœÐz!*Å§bZ�ZiHY@*ìX

LL{gYœÔz{œT~ZK̈ypŠÃ[:™©8ìÔZôgfZ]ZzgÑÉzZà
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(Morality) ZÜª]
LLZKZÜ¹f)ŠZg-VZzgèIo}Ã¾e$Š¶ÅÃÒ™,XZ%‚{

)GðZßßVÅÂ[(» "Book of Ecclesiastes" Zzg (Ten Commanments)

Šz!*g{_·™,X!*ª@*gõÅ',~Z*Š7Zzg:„',}z!V~’ÅgÉð
Æa',~ìXóó)göÕ0ñv(

LL�ÃðÌñ.c*}ÅY+$ßR7eLX�ÌZkZr‹¨éEð³"Ð
t7ZÐY'ecāZÜª]�YZg»ÅaZzZg÷Ôt‡)‹w7
÷t�Y¢ŠZ]7g}™C÷ÔÃbÅËÌŠzu~nÅÚZÜª]»™ŠZg
ic*Š{4CìXóóR,Z$hÀö

H

LLâgšxZÜª]»”Gì!óóëäX„!*gZknÅ!*'”÷�¡
âgšxÅIŠc*]ÐÑd»ZÖgìXtŠg„ìāâgšx@*gõÐ!*ÑF,
ZÜª]Æz�ŠÃt7™@*ptU*"$™**Â7āZK̈ãîg§hVÅ
gZÉð™äzZáZÜ¹ŸÆZq-@*g]ÇÐŠzu}@*g]ÇJ-»°ps
ƒDgì÷XZq-z‰Üåām{-VÃ3Y**)ZÜ¹÷Ñg7ƒ@*
åXẐiZVMŠxpg~Ã',ZŒY@*å1m{-VÃÝx¯c*YYåXŒVJ-ā
xZgTÌÝòÃZkãCŠ6,Y,̂ŒÛZgŠêåāÝxgzbÆâ7́ƒDZka
åî6,ZK̈y7ƒD)úgÂVÆ!*g}~Ì¸Š?Š~YC¶(ZkÆ
Ẑq-¿»Šzu}¿Ã�g!ǵZÜ¹îg6,ßìwHY@*å1Y�ŠZg»
Z,'×Zg´ǵ‡.ÞJwå�i}ÐÈñƒDZ̧zgZkuJ-ZLM‡Æ
@*,ƒD¸ā–vgZ]ZKç~Y�ŠZgÃ7™Šï¸X

M`ÀtÓxq,zX:Zzg)ZÜ¹ªYC÷pLLZ̀CœóóÆ
ZŠZg}ÃL',Z7¹Y@*T~Zq-ZK̈ypŠÃZq-â´Æ;BðhZðhZ™Æ

‰ì�ZkÅ¸]œÃT§beìZEw™@*ìX¾qwtMiZŠ'×Šzg~
ìX'×Zg´ZzgÝxÆ',@â´Zzg'×ŠzgZKpŠUg~ÐZq-ç@{ð™D

îðYäzZàß^âgìZzgYV:ƒ?HZ÷ƒ**øgZ�Ûn7ì?
Šzª6,4Æè<ØäpŠ6,4ZzgÑÓÃ—™ÆZq-Zßw»ŠgzŠ}Šc*
ìXAÌéMhƒZzg‰ÌéMhƒéßXtuâtŠZg~»²tìXkÆ
‡ây»F,ÀYŠz>azZàuÅi!*y~™Šc*ŠHìXÁZiÁZkÅ‚ŠÏÅŠZŠ
¢zgŠbecXtzZãîg6,ìMh™Òy™CìāuâtŠZgZ:ÂxHìX

@*ëHÅî,ì!ZK̈ãi0+Ï»HSQ¦gì!Z¤/pz{Zk!*]ÐMÇ{
7÷ā™{ZgnÆâ´&+Z]pŠ¡Ýx÷Z+̧ÂVÆZ0+ñâ™�ZyÆ
‡1~7÷XZ7ZkÂx6,ÃðÇZ(g7ìXZë!*]tìāZ+
ßg�wZyÆa»°ZEyjì�Z7%ûÔ¤‰ÜZzgŠzª�ÛZë™CìX
z{çÑ}Ã8ps™äÅÓxÃ@VÅ”]Ð'×ZØ™D÷X

Z¤/ZK̈ã@*gõ~ÃðöìÂz{%ŠziyÅZKi0+7V6,Z(gqÝ
™äZzgÂÆ9|x~MiZŠƒäÅ].z4ìX‚bZzg"5»45ë GGEGÅÓxF,
F,¹ÔZK̈yÅ¡]ZzgpŠMÇ„»Èìāë~Zâ&¢Añ�ŠìāëX
qÑ]~gT÷Zy6,åˆgqÝ™ÃQÌ�,œ~ÅMy~Š;ð~
Š*Zq-ÐŠ-ZāÅ¤/Ä~Š3ðŠîìXZK̈yCk™D÷āZK¼k,zV
6,Zy»Z(g¬ÐÌÁƒŠHìXuÔâjwÔ‚÷heÆaƒZÔÅW»
0*ãÔpgZu'XÃç{Šg7ìX6,Z**ZˆkD»ƒ[ìXtZˆkÌ»
ƒ[ìā@*õZq-Z()−^ìT~MäzZÑÀM`Ð4ƒÇX

Z,qÑ]~çÑ}Æ¼{¹MzgZŠzc*]ZzgÑZ[~C{̂l™D
÷Z#çÑ{ëq»gZ3ghŠêìÂ%Šziy)ëwqzV~ú
eð&+D÷Xâg¾Æ–wè<ØÌZq-ZAyìZzgZkÆZW,Z]Šzu~¹
MzgZâÐÁ¢gg‚V7÷XëŠN`÷ā¾§bèIZzg6,ZuZg¦gZ]
‚bÅŠ*~ÌuZe$™‰÷XtZkÇÅâÎ»@ìT~Ðë
¦/ggì÷X
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°pìŠzu}~Z•ð(z{¦gƒ@*ìX´z{Zi,ËçÑ}~ZiZzg
',}»¦gËºm6Æ¢ŠZ]Zzgßg�wÅo9LÐZÒpsƒ@*gL
ìX

pãg¤VÆŠgxyÒ©]ÐsÃ�„CÙXçÑzV~N·
gì÷Ô¹ÁZ,ZÜ¹�Ûây÷ÎZ$+~ZzgÇU*"$HYnXLL?ag~

7™zÐóó»�ÛâyZq-Z,çÑ}~Ãð|x7g‚r�fZC!ÅãCŠ6,
‡ì:ƒXLL?i**»g~7™zÐóó»ÜsZkçÑ}~Ãð|xƒYì˜V
%ŠzV»„ƒZzgz{ZkZ%ÃD¯**eTƒVāZyÅfZC!ZyÆZLœV
ÃAXLL?hu7™zÐóóåÐZkŠgæzo�Ûâyg;ìāt̄gUZq-!*Ç
Zq~psƒY@*ìŒVJ-āZK¡~ÌÔVwÆîg6,?hu7
™zÐÎZñZKYyXäÆaÔ?hu7™zÐâÎZñZyßÍVÆ�
Šzu}\Ô̧xc*è<ØÐmgnpƒVÔz){z){X

CÙkB~̧xÅZ¯Z`ÃZyÆ0*Šg~Ô6,z>ØMè!*ŠŠï÷Tz‰Üz{
Šzu~̧ñVÅZ¯Z`ÃOz¸g]™äÇ÷Xhu:™ä»Ç�ÛâyŠzu}
ç5]ÆjZáÐZŸ°0Y@*ìXÆŒÛRçÍÐØ¸ìāz{
kB~C_gc*2VÆçÙÔ´‡ðÔ(Ïc*ÕiÆ¢ŠZ]Ðmgnp
÷X

"Thanks giving For a ZkŠzI6Ãxeß÷á²gZ',^',4,ä
~ÒyHì: National Victory"

LLŠz0!Hv̧g~ØìV÷?āZK̈âVÃO™Æ}.Z»]OÑî?Ñx
™zÔ!*izMî:}.ZOÆavgZ]Z:Jw7™}ÇXóó

kBi0+Ï)Zzgñ](Å|ìXZK̈ã@*gõ~"Ñg(ƒð÷X
t|÷áh+‡.Þè#Öì1ZkÐZïge7X´z{Zi,̧ñVÆŠgxyZë
F,+)bÃ!*ÑykBÆfg)iHŠHìXZðI~ÓáV~LÌ=w
7g„âÎZñŠ3z}Å\g‚g~ÆÔT»´ÑZKúÒ{Ó#ÖÆÇ

÷XÃð'×ŠzgËZq-ºmâ´Æa»x™ä6,6g7ƒ@*XZ¤/z{I7™@*
Âgh™ËŠzu~(5i#Ö̂l™YìX´z{Zi,MiZŠr~Åu~

äZk (Anatole France) ‡âyƒÆa7VìX�ÛZú'Z**Âw�ÛZ÷
e~–ì:LL‡ây»ZK̈ã)zZ]»Z̄Zßw�Z÷Zzg¾d$ŠzâVÃøV
ÆnÎäÐÔ-V~„â`ÐZzggzKlZäÐI™@*ìXóó

].h+çÑ}~Z¡wÅ?ªVÅ(7æ{ZzgŠzIZ¡wäáà
ìTÆZ0+g%ŠziyÆŠgxyÇmÅ(ZâÆ!*bmäáàì'
»½ÆgLgL•}�ZLâÃ́i0+ÏZzgñ]Å¤‰Ü«™D÷Ô�
$+ßg]Ãpzg]Ô$zgÃ¤!gÔ1ÛÃf�Zzg1hñÃ�Zy™Mh÷X

R,Z$hÀö
H

ä–åāâà©]ZK̈ãf‚~Zâ÷ZðJ-uZe$™‰÷
Zã�eZ° "worth" āëZq-¿Æ!*g}~-V!*]™D÷āZkÅ7

ìXM`ÆçÑ}~ZkŠgZÅ[ā0*ðYCìāZknÆZ|[Òy
©w0‰÷XËÃÌª]7ƒCZ#ËâàdZyÆŠzgZy8zn,y
igIŠ!Æ!*g}~-V!*]™@*ìÍc*ÃðFg¿Fg~Ð¡c*[ƒg;ƒ
)LL0*î&+&eZ°&̀ðâguM`¼ÂZ**åXóóZK̈âVÃZâ¦gHY@*ì²qzV
!*<mbÃzëMödzZ�ZxÐŠ¬Y@*ìTÐiâ:Š*ÆzYV»

Æ!*g}~èIgztc*ŠMY@*ìXZknÅZâ6,4Åzz fetishes Zzg totems ZL
âg¾äLLuâtóóÅ«¢~ÒyÅ¶X

îZÜª]Åˆl‡"ÎŠU*"$ƒCìXŒVÌyÆ)‹w
Zßwøg~ÃðæŠ7™MhXgŠyŠg„ZzgßÆŠgxyZq-ð”{�Z[
ŠúòÃZKZ‚k¯CìXZq-ìwc*Âßìc*Šg„XqÑè6ā̀ð÷á²

ä¹åCðZknÅ§b7ì�́wÐ{Z{Zc*Yg~ƒZ (Lessing) Åk5ëEY

ƒZzgZÐËÌßg�w~ZEwHYYƒXZq-z‰ÜZzgZq-ßg�w~�¼
sƒ@*ìŠzu}z‰ÜZzgŠzu~ßg�w~ßƒY@*ìXLLZYðóóZzgLL',ZðóóÆ
¦gZ]Æ!*g}~Ìt!*]Šg„ìXZq-çÑ}~�¼LLZYóóZzg‡.Þ
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¸g]¤/~Æa¦K‰ÏgzV6,Üs™Š{"C{ģxÐªCÙƒ@*ìā
ZyÅZðI~¡:ìXŸŠ¡Zkz‰Ü̀xìZ#t¾d$Zzg0ƒñ
ßÍVÐuiŠƒX‚g~@*gõZkZ%ÅÍZ{ìā¢zg]7,ä6,xZy¡ZK
¤‰ÜZzg%Z¬]ÆŠÃqÆaZ•ðzX:fgZùZEw™äÐ7aÂX

{0+ZyÔÂxÔfZC!Zzgè<Ø§ŠÆŠZ#Ö6,„õ‰VÆ}zV
6,åîgì÷@*ëZyŸ"ÚZŠZgzV~ÐÜsZq-ªfZC!
Ð„qÁ6ÃÇŠpìZzg6āgöXñvZ•ð™sÍðÐHì
è<Ø¾'VÃZyÅ(gppÆaZq-¢zg~ÏgìX¡ZdÅZÒe$Zk

Opera ~fgZ¢7gBbZzgz{laÌZÏ+MÐYD÷T+MÐZz6,Z
YD÷ª].h+F,+�Å!‰gäXZyÅŠ«C]Ð0™1úÌZÏ

ÅñuÆ!*g}~™1úX (Wagner) §b**»°ìT§bZyÅz&¿.ç G
YE

1gjzZKfZCi0+Ï~LLZÜª]ÆZ$+~¸Z2óóÅÃð6,zZ{7™DXz{fª
MözZu]MVäZOÔ�ÛZ÷ÔÜÔ',¤6Ô–ÔY0*yZzgZ%MÆ(Ï
òVÃh™gÄŠc*ìÔZk»©à‚%:ìQÌz{LLZ$+~ZÜ¹CÇVóóÆ
!*g}~ØgzÁ™D„gT÷ZzgZ#ZyÆ�Z[~izgŠZgðÎc*YñÂ
ª]»ZÖg™D÷X

HZk»tÈìāZÜª]»Ãðz�Š7?c*âgÉV»ÃðŸ‚ZÜt
7?Z(CÙ¦/7ìXZÜª]»z�ŠìZzgz{çÑ}~¢zg~™ŠZgZŠZ™C
ìXCÙçÑ}»Zq-Ÿ‚ZÜtƒ@*ì�Zq-¤!gÈï»»xŠêìT»
Z®gZk!*]6,ìāßÍVÅZÒe$Zk»ZŠgZuZzgZ�Zx™CƒXgZòZß‰Ü
ZÜª]Zzg‡âãŸ‚&ZL¿ŠgMæÆagc*„Å7g~¤‰ÜÅ1C„
qÝƒCìÔxZy6c*fZ]Æ¢ŠZ]Å?Ï™@*ìZ¤/pz{Z(er|
Z0+Zi~™@*ìZ#J-gZòZß‰Ü�YzçÙÂxçÑ}ÃMÐÅ‚áY@*
ìxZy4]ÆÃc*]ÔìÑ]ZzgZŠZgÃßÍVÅZÒe$šaVzlZVt™
gìXZÜª]Å4CZ‚kÃR,Z$hÀö

H
ä-VzZãHå:

ZgZŠzVÆ!*g}~CÙËÃŠðÆ~ǵƒ@*ìXÑ^\g]»gzV»&ìX
ZkÆaZ79Z{Š~YCìXLL?ÑKÍZ„7ŠzÐóó»ZkÐÃðzZô

7XZq-Z,̄Y¾&+gÃZÛÐÌ$+F,ìwHYñÇ�ŠÔÃZLZgZŠzVÆ
!*g}~ŠðÆ~gppÆaZKÓx̧]Üs7™@*@*ëZkßg]~
Ñ^Zq-‡.Þ°pq0Y@*ì'mÕiXZ¤/Ãð¾wŠÔÃZL
µ1VÆ!*g}~ssCŠ}ÂZÐ¼ZgŒÛZgŠ}™ÍàâgŠ~YñÏXZq-
'×Šzg�EÙ@*wÅ·9ÃZLâ´6,ªCÙ™}ÇZkÆ‚¶'×ŠzgÌZkÆ
!*g}~Z,„ìÑ]gOÐX

ZyPVßVÐtzZãìāZÜª]Ãð@*gõÐ!*ÑF,Šh+7ìÉ
@*g]îg6,Zg»0*äzZàqìZzgZk~»°p´VzZµƒð÷XŒÛzyz«
~gzðÅ´laÎŠpg~ÃZq-Z•ð‡.Þè#ÖkH{&åXM`Àz¨Á»
ZCZq-Jì�ÎŠ6,ŒÛ£Š}™¹‚…¾@*ìXŠzu}ZÖp~ZÜª]
ÅãCŠ4CìXt¸̈6ÆÃ̀Ô¢ŠZ]ZzgZŠZg»@7™CìXZk
~Ãð—7āZ¤/à-VÅZq-(,~ZÒe$ZÐJw:™}Ât¢zg~�Y
g*',ŒÛZggpp~»x[7ƒ$ËXZkaZk»ÇZzg"ŠZrCÇV6,Œ
Š3ðŠbÑiòìXÅÜszgi~Ð‚gZ�YeJçi}1kƒYñÇX

¹ÁoøZã™Z>ØZ0ƒD÷Az{©T~p¥wpZ&z
|Z]úZxÃZÜª]Ôè<ØÔÄö)ZzgZuZs"Y6,ŠgkŠ}gìƒD
÷Xtz„ßv÷XÅpŠ¾èZzgÑÓ»ZÖgeZ],IzVÅ9ZƒV~"C{
ZŸ±Ðƒ@*ìZzg'×ŠzgzVÃŒÛ!*ã»ŠgkŠï÷Xz{<!*i�ZK«Ð
ñ�Š"C{Šzª~ZŸ±ÆaigIŠ!ÃdZy»Dg™Šï÷r#ZßmÅ
ZŠZgÅ¢zg]6,ŠgkŠï÷Xz{JÔÎZŅ̃ZòZYg{ŠZgc*VZzgÓ‘�Z¨Ô
Z�ÛiZzgÑHZ%M~™zhzVßÍV»py"g·ÐvhäÅf)ŠZg÷Zk
z‰ÜŠcÐD`ƒä»ZÖg™C÷Z#'×ŠzgZzg‚yZL£tÅkB
ÆaÏgZVfe÷Xz{Š*ÃZðÅ¢zg]»ŠgkŠï÷pZyÆOz
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~i0+Ï¦/Zggì÷XZ%MZzg-g\Æ#vDZ0+gzãà�”h+"
gziÇg~Zzgøzò»Dg÷ºÔ̀xZzgCÙ§bÅyZçVÅMâ›{¶ƒñ÷X

uâtŠZgZ:çÑ}~ßÍVÃZ+ZâñÜsìwHY@*ìXÆ%
¦/Zg{ƒYìX�q,�Ûz|#7ƒ‰z{Zg7,~7,~vYC÷XßÍVÆ
e~t!*]Zâ‚Š{7ìX�Y}òÆpsÐZ7(,~®ZŠ~Èu»
Dgƒ™%äÅZYi]7Š~Y$ËX®ZuâtŠZg~»î§Štìā1gjzZZ7
ZCfg=çl¯äÅOñ"gziÇgzVÃpgZuŠ¶6,6g÷XtZq-9
sV~0*É™Š¶zZàßg�wìT~%ŠziyçÑ}ÅŠzª~

ZŸ±Æa»x™**eT÷pLLr~Æ̧Z2óóZyÆZ(™äÅgZ{~
g»z^÷X

tZq-Z()ZK̈ãçÑ{ìT~ßvZâÆ@*,÷XZk~ª]Å
H!*]ìāZy~Ð¼ßÍV»gzt)ZK̈ãì?gziZ:Z¶gZ]Z+Šc
**u¹EVÐ½}ƒD÷X~ZyƒÜu$+|YV»E+™{ƒ@*ì�
çÑ}Æ$zgF,+ZzgZLŠÃqÅ&¢AÐ¬g~”V'úgÂVÔ”VZzg
1hñßÍVÐÅYC÷XZkÐçÑ}ÅZÜ¹qª»!*ÇŠg„Z0+Zi{
ƒ@*ìX‡ây‰Zz‡]Zy̀Zì6,wZÌŠêìZ¤/p7:�ÛŠÆÜsƒä
zZá̀ZìÅÚ(,~!ÆÜsƒäzZá̀ZìÆe~ic*Š{H„Ð

K-zŠz™Cìp̀ZìÅ÷~�Ya,¾qw7:Zzg°DÅ¤‰ÜÐ!*CÙ
÷X"gziÇg~CÙ§bÆ̀ZìÃÀŠîìp‰Šv̀gkúZïÌ÷X

pŠ6,4ÔÑÓZzgŠzuzVÅ‚;Æ!*g}~"-ÅpÄä!*<m
Ô',ÎV~�Ûzr0*c*ìZ#ZÐ]Zzggläàg~Å�Š~¶ÔZkä
šµZq-™ŠZgZŠZHìZ¤/pZkÅlZg»çM‚y7ìXtuâtŠZg~Z¤/ic*Š{

¡Ð¹YñÂZYg{ŠZg~Zzgâ1Cuâñ»Çn{ì'"g3ÔÎ„
Ð¬g~ÔÑ6ZzgªÝXtZ(ŠzgìZ#uâtŠZg~^_ìpZK�ZãÅ
¸]Ãbw™äÅÃÒ™g„ìXtZuâtŠZg~ì�ÇŠzªaZ™äÅ

LLxZV¡ZLÑÃçÑ}6,ƒUÑÍ™@*ìZzgZÐZyÓxfgZùÃ
)ZÜ¹¦g™ä»¬Š~¯Šêì�ZkÆ£œÐƒŠxƒD÷Xtu»g~
ZÜª]»ƒÐ(,Z»xìXtZÒe$Æa7ÉZq-gzi',ziÁƒäzZà
Z¼ÆaLLxF,+ÂpÙóóÆ¦gÃMÐ(,JCìXZ+xZã�¡¤‰Ü
Æizg6,Zq-ßÌ‡ì7g{$ËXZÐZÜª]ÆòÅ¢zg]7,C

C47 ìX
�PZ�ÛZŠZk6,Z‹Zn™äÅ̀Z]™D÷Z7$+�ŒÛZgŠ}™wZŠ~

YCìXZ7LLZÜª]Ð¬g~óó¤/ŠZ**Y@*ì'Zka7āz{ËZÜ¹
Ã̀Æâ´7ƒDÉZkaāz{%zzZÜª]ÐëM°aZ7
™DXcZoÃZ4Æâ�ZâVÆavyŠ{ZW,zgÎc»qïŒÛZgŠ}™iCÙ»
\!ÅW6,6gHŠHXÝxgc*„äZ’Zð|ÇVÃCÙnÆ)ZÜ¹»ñVÆ
añgŠZ²ZxIZ™Z7"g·ÐwZNŠ,Zzgˆ~têHālaÆ
',uMzgŠ{ßÍVÃ$+ÄZy¯äÆa4ƒÇā6o}Ãt™1YñZ#
ßêäŒÛzyz«ÆGÅ$+ÄZEV6,úHÂZÐÃÉŒÛZgŠ}™ZkÅè#ÖÅ
ˆX
âg±mh4ðHV»̀xtìāz{ZkZ%Å¶K0+„™D÷āuâtŠZgçÑ{�Y

Zg»Å¢zgc*]ÐƒŠxìÔtZK̈ãF,¹ÅgZ{~**‡.Þ',ŠZ“g»z^ìÔt
§ŠZ]Ð6,ìÔtçÙÔ(ÏÔpDZzgZÜ¹Z±gÐŠ-ZDìZzgtāZkFg
ÂxÆ'×h+Yg~g�ÐZk(g}»w”h+ç}~7,YñÇX�ßv
çÑ}ÅŠzªÆâ´÷ZzgZk6,Nzwgnp÷ZyÆÃ̀ÐtìÑ]
LL',}óó÷XZkVÐå3Æa�¼Šg»gìZkÃ̀ÐtŠg„Ô¢zg~
ZzgZi÷X

uâtŠZg~»îsdZy×ZzgZÜª]6,Z•ðtîg6,ZW,Z0+Ziƒg;ìXCÙ
(�YZ_OgÅ´â]zZãîg6,ÃMg„÷X1gjzZ{0+ZyI^g;ìpZkÅ
(heÆaÃðZŠZg{7TÅzzÐ™zhzV¢zg]q{0+Zy¾"$Zzgfª
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tuâtŠZg~»VìTÐç{ìāz{ZK̈ã×ÃzZ:+Bºé EF:RJ-:
Š‡Š}ÔÂÆ$+F,+sV~'�ä(,J9~^YäÐM@*ìX
Zq-xZzgpŠIçÑ{�ŠzgZ0+7ÔZÜª]�ZzggzbÐ¬g~ƒLLŠZÕVÔ
M\VÔfZHZzgCÙÚÐ¬g~çÑ{Xóó

(Limitless Possibities) ÑözŠZk**]
CÙ�YÂxpŠÃ@*g]Zg»~wsMy¦g™@*ìX�ÛnHY@*ìāëÓx

@*gõ¡Zkºm§iaZzZgZzgZkÐÝ!ÅÓx‡âãªVÔŸ‚
ZÜtÔè<ØZzg�ÃplMæh+ìÅ»g~¶XÃðÌçÑ{ZÏuJ-‡ìgL
ìTuJ-Zk~M!*Š~Å¢zgc*]Ã7gZ™äZzgZ7wÆaZyŠ¶
Å&¢AƒTxz{Zk~**»xƒ@*ìz{izZwÆZy<¿~ŠZ4ƒY@*
ì:ÜsçÙÒpÐÉZÜ¹ÔpDZzgCÙZ±gÐXZ(çÑ{%Š{ìZ¤/p
Zk»ŠÃq™äzZáZk»LZ‹Zs7™,ÐXþ

�,œ~ÆZ!x6,uâtŠZgZ:çÑ}~Ýz^»Zˆk¹zZã
ZzgXgZ§ZsŠ3ðŠêìXtZ,„ìÍc*Zq-7gZ§ii0+Ï6,Z**Zzg�ÛÎŠ{ƒ[

ë÷XtZkZ%» (mal due siecle) ƒXt¡z„7&!{3¨4è
EE

GEœ~ÅFg~
Š®Ñ‚ZŠgZuìāLLr~ÅuóóZKMy~uzŠÃV_ìXZ¤/çÑ}Å
Zq-nZKi0+Ï7g~™_ì@*ëZk»tÈ7āZK̈+MÅF,¹ÌZÏ§b
özŠìXÜs7̧ā@*gõ»{Ø7ƒZXZk»ÂZÌM¸iÌ7ƒZXZ¤/ë
@*gõÃZq-rgÆîg6,ŠBT~«†g~™{ZgnÆz�Š~Mä»Šy

‚w 167 ŠcM`»ŠyZzgëi}Å/»0*õDÙZg�‚wìw™,ÂCÙ² 31 ƒZzg
31Ô(Lower Cambrian) ÃªCÙ™}ÇZzgCÙ4ŠkDÙZg‚wÃÂik,,‰~Ç

ŠcÃgZ]ŠHg{#™�k46,ƒÇZzg%A$”{ 31 âÞÃÑzqƒÇXZK̈y»¼g
ZK̈ã@*gõMŠSgZ]ÆMy~e:²zV6,”ƒÏX

Z´6,cÇíä¹íÅ!*]½ìāLLøg}ZgŠ¤/ŠÅŠ*Æ‚³

Oñâ1CZzgigIŠ!Å¢!*i~ÆNVÃic*Š{I™CìXtÅÅOñ
LL}.â]óóÆÃ̂F,ßŠîìXt1-VÃâ/VÅ§bÈ™CìÔ7g~7g~
M!*Š-VZzgØVÃn{™CìZzg»y.VZzg®Æ»g{âVÆ'×ŠzgzVÐ9

ÅŠ»âV~»x̂l™zXt�,œ~~LLz{U3Nóó» Hamburger ìā
ëpìX

p+u�YZzgçÙZW,Z]%A$™äÆ´z{tÃtçÑ}Ægvz
9~Zq-ç**uZÜ¹iCÙ;@*ìXZ,ßÍVÃÌ™g@ÆçÑ}Æ
ÓÚ»‚o™**7,@*ìÎ5i#ÖÆY»Zky7ƒ@*˜Vb»”wZzg
yai0+ÏÅzZu»gMæu¤/òÆîg6,7KYD÷XZkçÑ}ÆVà
™ŠZgî�âŠzÉ4/õ GGZzg¢Z÷ƒäÅpZégppzZáßv÷�Zy£œÆ
”wÆa¼Ì™äÃ»gƒVXtâ1Cg‡ZzgLLMiZŠuóó»Çn{
÷'tZßßVÐ¬g~î�Ô$+çlÔäZzgÒÎagppzZáYI¿ÔQ
Î^~•kè}ÔïÑÓZzgpŠ¾è»n{÷Xtz{ßv÷�jßV
ZzghßVÆÈƒä6,Ô²VZzgŠvLL)o«jóóZyZY]ÅÍC6,
@*1VOD÷²z{pŠçÑ}ÆaÎŠqÃðÌÚaZK%¡8¯y
ZV™MahZâw¾fe÷X

ZÒŠúòHY@*ìāßvLL¡~óóîg6,ZL¢ŠZ]Æ_.¿™D÷
QßÃ~ÐZkÅÂ±fZCpŠ6,4Æîg6,ÅYCìXZ+Â±ñ�Š{�Yz
çÙÂx»ŠÃq™äzZßVÆañizVìTÅgzÐfZC¢ŠÆaK-z
ŠzÃxZÜ¹ZßwŒÛZgŠc*Y@*ì�LL—MiZŠ~óóÆZEwÆáZŠsŒYD

&+Z]pŠ "interest" ÷XZ¤/tßg�wƒCÂZK̈ãçÑ{LF,¹:™@*XÂ¢Š
T»ÈìLL~z¢8XóóaÆf6Zzg "inter-esse" ÑHi!*yÐâpfì

ZÜ¹Zg»Å‚g~ãCŠ„tìāZÐLLpŠ6,4óóÐU™Zk~ŠzuzVÅ
ZôY]z¢zgc*]»ic*Š{ZˆkaZHYñXZK̈ãçÑ{�YaZzZgÔ!*b
¬zyZzgZšrÅãCŠ6,‡ììX
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ŠªâÏZzgîZ̀ZÅ)ÒðÅ6,FFÂxaZzZgì�i0+7VZzgz‚b»Mq™@*ìÔ
âjwÃn{™@*ìZzg‚bZzg(ßYÅZkã&6VÐ7g~§bZ.Š{

™äÅgZ{~g»z^ìXZq-û{ógäqw„~–ì:
LLx‚bZzgx»gz!*g~ñZµ~ÃðÑiòm7ìX¬xÃt

ZŸsÃZÌ”wigÆaZEw7HYeXóó
(1995 �Ûzg~Ô 25 )Z»â÷Ô

@*ëZk‰ÜÌ(ßY~āZk**]"ˆ[÷X"5»45ë GGEGÅ57g©
Zq-ÇpDZz[ÅgZ{Åw$Ë÷X8zn,y6,z¤/ZñVÆ…gä~iîg
6,zheÆZkyÃ¹MÐ(,Jc*YYìÔ¡tê™äÐ}(,|™ā
M\Ãµ6,z¤/ZxŠ9eT÷XtçÑ}ZzguÃ`ä~/g~Z0+Zi
ÐzheÅZ+gZ{ÅmìT»âè~ÜspZ[„Š¬YYåX

uâtŠZg~ÆM¸iÅúc*Vp!6,Zä´‡ð©]ÅI^Y^Zzģò
gc*2V»ÀåXZ[aZzZg~¸ÂVÔ‚bZzg(ßYÅF,¹ä¸ògc*2VÃ
&+Z]pŠZŸ°¯Šc*ìT§bâg¾ä7ÍðÅ¶xF,+¸ògc*„Ì
¬@r~~Ñ•Æa6gìX6,Z**¸ò”†6**eƒŠHìX

Z’ZðZK̈y¡]ÐZ•ðŒÛRîg6,a}ƒñ¸Xà~i0+ÏÅF,¹Ô
àzVZzgÇîVÅ„�uâtŠZg~Æ�p+uuzŠÃV_ìÔZkÈïÃgC
gCÂhä»!*)̄µìXZK̈yZzg¡]ÆŠgxy7,äzZàŠgZhä[öÅ
Zq-Zzg)¡~Š*ÃðHìX

(Back to the Future?) wÃzZ3?
Zk»Zq-ZzgZÖgf6ZzgKãœÆŠgxyåeÏìz{)¡q
�Y±6,4�DÆ].h+HÂVÃLLÇc*VÑzZßVZzg0*ãeðäzZßVóóÐ
Zµ™CìXt¡ZK̈âVÅ¡]Ð[ā7ìXtZK̈+MÅZLM\Ð
[āìX¡]6,åZ®gÐ!*CÙÂ_Ô¡³Zã¡]Ð!*ÑF,ƒ**ÔÅgqÝ

ZŠgZu»¡M¸iƒg;ìXóóZK̈ã�d$…¹Š*Š3ðŠîìqÑèt
.e$Á/ìXŠg|Zq-Z,çÑ}Æîg6,˜VZK̈yÅg~îg6,ZK
i0+7V6,NzwgnpƒVZzgYâgzVÅ§b’ÅkB±äÅOñ9sV
~ZK̈âVÅ§bg�Æ‡.ÞƒVXÇ�d$»ZÌM¸i„7ƒZX�sì
z{tìāçÑ}ÅZq-ºmn6,ZãZzg�ÛÎŠ{ƒ_ìXtÂxi0+ÏÐ˜ƒZ
ìqÑèZ[ZkÆ0*kŠ¶Ã¼7XwÆ!*g}~¦rTÆ‚B
‚BzëZzgXîÅ"ãCŠZy,ÌzZhƒC÷ZknÆÇÅS:]ƒC
÷X

"The Y~'MsgzxäZq-«nÅg7ĝ÷áùÅT»**xå 1972

F,¹ÅuzŠÔZk~rðÅ¶̂āŠ*~nã%»fí{ Limits of Growth"

PŠ;ÇV~»ƒYñÇXZkÐdZyaZƒÇX%Å©M�yÐ!*'
™ä'Zzg�ŠwÂZ**ðÆfgZùÅˆlÑzqƒ̂Xä‚wÌ̂%c*’
ÅÃð¶7Zzg�ŠwfgZùÅˆlÅÃð6,zZ{7™@*XtÃ@*{|uât»g~»{ā
ìT»øu¯g~o«ÅˆlìXCÙÃðY}ìā¢c*$+k,%Æf{],»
ƒYNÐXZq-ÂZzg™s_}ÌZ^wÅˆlÆaE²áÅµ/
È~Z”¢zg~ìX

¡]½~sV~ÑözŠÂZ**ð½™äÅ&¢AgBbì'Îg`Ô
ƒZÔ«gZzgƒÐ(,|™&+Z]pŠâŠ{T~ÂZ**ðÅMlZg7æ{ì

:Zzg™s_~ÂZ**ðÅÑözŠ Nuclear Fussion Æ',@ Nuclear Fission

lZg½™äÅ&¢AgBbìp�ŠwZgïÅF,¹%Å(,~ZYg{ŠZg-V
Æ¢Š~7ìXŒVÌfgZùaZzZgÅfZC!ZK̈ãF,¹ÅgZ{~
i',Š„g»z^U*"$ƒg„ìXPßÍVÆ”wigÆ£«~œg}™{
Zgn»w¡U*â~wg‚rìX

Š*ÃŠg7«)b»iÜsZq-Z,�YzçÙÂx~7æ{ì�
ßÍVÆÅg~Z(g~ƒXXt7ìāF,¹ÅÃðaZ›uHgìXXz{
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ÕÅwÐi!*ãgzZe$~÷áïƒ@*å&ßvY…Zzgt™D¸Xt
³]G¼ZÏnÅƒÏÜẐLzZ−+ÆaCk™@*ìX

øg}Šzg~TÆ!*g}~�ÛnHY@*ìātgz×ìà»Šzgì¹
ÐßvøwZyßÍVÆ�pŠÃ½c*CB÷ZÐ=¦g™D÷ā%Šziy
¾§bbÔ7:}Ô9VÔ¯�VÔ@*̀zVÔLzßw™äzZßVÔŸV

Zzg0*Šg-V‰¢zg~bCÙÆ%¦/ZgZ™DƒVÐZzgZ¤/z{ZyÆ%¦/ZgZ™Ì
feÂ̧ZkÅzŸs#¡Zk|Ðƒ$ËìāZ7Zk»ZŠgZu7åā

Z,ZŠZg}ZK̈+MÆat?÷XŒVJ-ā‰âCÙ+g»ic*]Ì�
Z+f†7gnpZ’ZðZK̈ãçÑ}~Z,¦gZ]”gs™zZŠï÷�
ZyÆa‡Zb¸}Ÿ�ÛzÙÔ&ZrVäLLv[óóŠ*ÐZ~.Hƒ@*ì
˜VCÙÚ',Zñ�Ûz|#ƒCìÔøwZK̈âVÆX

ÃðÌ¿TäZ@zy~g�zZáDbÅi0+ÏÆ0`Š@
ƒV�M`ÌßÆiâäÆqÑ]~i0+Ï¦/Zggì÷ZyÅ"‚$Zzg
¡~6ÐOW,ƒñ%7g{Y�”VÐMPå1uâtŠZg~Æ�
i0+ÏÅa;ŠzhäZkÆz�ŠÃ|:™Šc*X|]}ë÷:LL?Zkz‰ÜJ-
¼AÅā~ŠZ47ƒÐZ#J-?psƒ™gL”V‰70

18:3 YDXóó
(,}ƒäÆ¿~ÃðZëÚÅYCì�Šz!*g{L7QXt9è»
{ØìXÂ[ð~ZkÐ%ZŠ%Šziy»DqÝ™**ìX].h+çÑ}Æ
Z’ZðD©Z·ZÅÂxÅ§szZ3ÆZk**]Zã„÷æZq-!*Ú%Šc*
úg]ÆŠz!*g{0̂YäÆX

Ë!*ÚZK̈yÅŠz!*g{^0YäÅpZéÃ)¡~Zzg)¡q¦gH
Ã"³CÆaZEwHY@*ìt)pÐƒÑd "childish"

+Bºé EF: Y@*ìXÂ
ÆáZŠsìX¾qwtpZé"ÎŠìYèZ(ƒ****eìpÑdÆ‚B
‚Ba~¼ZzgpÒVÌƒC÷'"‚�pl'×ZYZzg¡~6TÐ

™**'tz{q,÷�…ZK̈y¯C÷ptÃZ+{Zq-§b»vyÌì
Zzg�V�Vz‰Ü¦/gg;ìZk»Zˆk”h+ƒ@*Yg;ìXt¿ZÚMÐòŠHì

āZK¡~psƒŠHìX�V�Và(,}ƒgì÷ÔRyM!*Šƒgì÷
ZzgMßŠÏic*Š{(,|g„ìZq-egZîäpZ[ÅÏªaZƒg„ìXZ¤/ñ�Š{
gsy',ŒÛZgg;Â6ðàÅM!*Š~ZŒP‚zV~',¤6Åù¦M!*Š~Ð(,|
YñÏXn~g;öÔ̀ZìÔ¹MzgZŠzc*]Zzg)ZK̈ã¯ä»Àò¿Zå,œ~
ÆM¸i6,™zhzVßÍV»ìmZg;ìX

ZkLL�d$óóÅPiŠ{Ôq-§†Ô¡¦¡]Zy6,Ìgzi',ziqz~ƒg„
ì�$+F,+qÑ]»Dg7÷X‚Š{§ii0+ÏÆaG,\T~%Šziyic*Š{
¡~i0+Ï¦/ZgÃÔ�)“Zzg£ŠxÆ**‡.Þ',ŠZ“Š!*îÐMiZŠƒZCZÖg
ZkgsyÅ̂~™g„ìTÆ�¹Ð�ZyßvZq-@{¼AÅˆl

~çÑ}Ð{g`ƒgì÷XtZq-ß.ìXZzwtāZ’ZðZK̈âVÅ
åÐ (Noble Savage) i0+ÏZâŠH7¶Î¼ßvB÷XÑp1

gzâ+MI!{3¨4è
EE

GEÅf6ZºZqg;ìT»|ÐÃðm7Xøg}ZzA
].Zë¡]ÐŒÛd$¡Zka¸āz{¡]ÆÝx¸X

@*ëZk»Zq-ZzggcÌìXtLL?0+{óóßv™ZñÔÎŠZzgo«Æ%ç
pÙi0+Ï¬™D¸Xúg'fZC!ìw7ÅYC‰Éz{çÑ}~
Zq-!*³]ZzgZd£xgBb‰XßvbÆ!*g}~Y…„7¸Xgc*„
»ÌZK*îâ™÷á„Ôºm©Z�ÛZŠÆhVÔ̄æVÔ7:zZßVÔãÆ
ôZâVZzgŸVÉÃðz�Š7åXZ’ZðD©Z·ZÅÂx~gc*„»�g
Zq-ƒÆMáÆÃðz�Š7åpCÙÃð(,zVÅ³]™@*åZzgZy»¹ƒZÂ
‡ây»Šgzg‚råXẐiZV\»uŠZg£òM!*Š~ÅgŸq~ÐZy6,Ó#Ö
™@*åYèƒ»¢ŠœuåZkaƒÅÃð¢zg]7¶Xt!*b¬zyÆ
÷}ÈïZzgZ�ŠÅãCŠåXZy6,ZäDbÆuŠZgzVÅ�³]¶Zk»].h+
xZy¦gÌ7™MhÔZkÅãCŠ!*b•ZzgZˆkf)ŠZg~å�gzZîD©
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YD÷˜VP[RVÆaz{Š-ZgzV6,y¦k,zVÃŠNMh÷'p+u
$+ßgCÆ«g~pzgCÆbk,}XZk§bpzgCÃi0+ÏÐŠzge"
~È™Šc*ŠHìÔZq-**‡.Þ”wpZ[ÔZq-¹ãÔ|ÐZâŠzgÎi}
ÐêF,+KVX®i0+ÏÐZkŠgŠzgƒŠHìā¹ÐßvZÐ)́

ZzgZgìw™D÷X®ÆÜsYgq:gzt&Šgxä6Å%Z®)
Æîg6,Š¬Y@*ìÔf6ZzgKãœÅZ•ðâÎÅ„ Priviliged Preserve

»³ìXzX:qÑ]ÐzX:gzbÀfe÷X
Z(åÐ7åX¬ZK̈ãçÑzV~ñuÔ÷á²~ZzgZhW»®
Óx%ŠziyÅœā!ƒD¸XpÄ6,Zq-gKÏZ¼ÅZYg{ŠZg~
4CçÑ}ÅaZzZgì�Zq-¹(,~ZÒe$Ã:Üs!Ðøzx™@*ì
ÉZK†]ZzgZf;yÅMiZŠZ:›zúÆhÐÌøzx™@*ìXZ¤/ëRÐðhZ
nŠBÂ…DqÝ™äÔ6¦gZ]»Š/™äZzgzWZ¬ˆl™äÅ
i',Š„pZéÃMñÏXLL**gïóóqÑ]~úZxÅ÷Zð~Š®”{pÄÅ
\kËÌZz[~RÆZz6,MYCìX

Y»gzÏZz[z{ŸzX:¿Šg|×Ô÷á²~Ô.y[Zzgñu 1917

Æi',Š„Z¸g»M̀¸iåXZÐ¡Zkn̄iŠc*{g`7HYYāt�0
YÆïâ~Zz[~ 1931-37 ˆ~6ÞÅg‡Æ1IVÒÃŠc*ŠHåX

Zzg (Alberto Machado Lorca) Z_Iîezßg» ÌZÏnÅ.yÅ¶K>U*6Z½~'
Å÷á²~ÃZk].z4Ð (Miguel Hernandez) FLCÙ&45å EGEHi ƒÐ(,|™

’q-B¶&ÑÅVZ,ßvŠwÐFg¸XÅg‚ð®Zzg×ÅŠ*J-L
7ƒð¶X

Zq-Zz[~¬x%ŠziypŠÃZK̈âVÆîg6,Š9Ñzq™Šï÷�
ZK¼k,zVÃZL;ðV~heÅZqgnp÷Zzg¡LLMzZizZáZziZgóó7
ƒDXÇZK̈+MÆ‚Bz‡gZzg³]Ñ»ZˆkM@*ìZzgZkÆ‚B‚B

Y~!*g+**Æƒ™V~ÛzVäâF 1936 ŠzuzVÆa³]»ZˆkÌX

!*½VÅZÒe$øzxìX4CçÑ}ÆM¸iZzg”†ZzgZÛ¯äzZà„
œÆZK̈ã¡]ÃÂhä%zhäÐILL?0+{óóZzgZ’ZðZK̈yÌZ(„

Æ¸gzV~¦k,,¯äzZá Altamira Zzg Lascanx åXHÃð].h+2g
2gzVÜ"‚�Zzg¡~pzgCÅqï¦k,,¯äÅ&¢AgÄYì?

ÎZwúYä»7ÉMÐYä»ìXZ’ZðD©Z·ZÅÂxÅ§s
zZ37ÉwÅ¬@ÎœŠzªœāÅ§s7ŠòXÔÅÔ…
ZK̈ãZg»Æ`M¸iÅ§sáYCìp¡ªCÙ~îg6,Xw»Îcx
âèÅÓx÷á0+ZgŠgc*:VÃZKãCŠ¯ñÇZzgZ7ZK̈+MÅ}.#ÖÆaz�

™}ÇXZ¤/ë¬Åi!*yZEw™,ÂtZq-Z+ßg]ì:LLMÃEÔ�ºm
ÅŠzªÐâÑâwìXóó

âg¾qì:LLZq-!*Ú¿Šz!*g{7̂0Yzg:z{+Bºé EF:ƒY@*ì1Hz{
aÅ‚Š{ßk~pÙCk7™@*HZÐ&+Z]pŠZq-ZdR6,ZÐZiuâð
™ä»�7™**ec?HCÙŠzg»Ç™ŠZgZkÆ”VÅ¡]Åßg]~
‚t7M@*?ÂZK̈+M»@*g]‚Zk»ƒÐpzg]ZÖgÔL:ßU
zZáŠzgÅwÐZk6,Z$+~YŠzYV:™}?au¿ÌƒD÷Zzg
izŠgkÌX¹ÏŠ*Z̧Zx»ÑgZkŠgZ~ƒ@*ìX-**ã¬xa¸X
øg}aZyÆ®Åp!ZkçÑ}Æ)F,¹c*CŠzgÐƒŠx7ìT
~Zkä�Ûzr0*c*åÉtZk»³ìZzgZk|Æ‚BZI^îgÐÈJ
ƒZìāz{**¢�YqÑ]X~ZkäÀ1ÜsZ4~ÀáYåÔz{

C48 Šz!*g{Lß™̂7MNÐXóó

(Socialism and Aesthetics) ÎcxZzg)1]
M`ÀÆçÑ}~®yÔ.y»¾d$ģŠZgìXßv$+ßg]
¤/Šz7ÔyZ[g;öÇƒVÔRyM!*ŠàzV~ØgÑZ"ZzgMßŠÏ~i0+Ï
¦/ZgäÆ¬Š~÷X‹Å$V~Zy~Ð¼Mĝy-V~−
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à~egZîäpZ1VÐŠzggT÷Îð™ä~ZrVäçz-$ÅƒC
ì@*ëZK̈y¬xîg6,1z̧V~gxI7™DX¡]¦ñèoZzg
ŠZ],zVÐ¹ZÚƒÐÌMÇ{ìX

Å}é×‰ÜÆn»ŠzuZgcì˜Vâg¾ÆZÖp Production linet
~ZK̈âVÆ‚B¡áÆŠxÜV6|uHY@*ìQZ7(,~(,~
qgÂV~èf$Æ1z̧V~Z‰YV7gxec�ZÏ§b
oƒLLQóóZßßVÆ_.yÅˆ÷?z„ÇÐ¬g~fI~z„
{à{àˆI~Zzgz„q-éc*q-éZ0+ZiÃZkœ~Æ®yÅúc*Vp!
g;ìXŒV…uâtŠZgZ:çÑ{ZKMy~/~ZK̈âVÅ™s_~ÔŠHZzg

wZK̈ãâjw~g�ÅãCŠ~¢zg]Ð"-»|u™ÆZK[ö»
ZÖg™@*ìZ#i0+ÏÃÓxF,ZK̈+MÐøzx™Šc*ŠHìZ#ZÐDÙZg§hV
Ð)¡~¯Šc*ŠHìÂZk6,ª]»ZÖg¾§b™Mh÷Z¤/øg~**x.Š
�d$Å¼&])¡~Zzg)ZK̈ãgzb»bCÙ{™C÷?

ŒVÌë"gzb_“5+k,~Zzg§ŠÆÜsŒz]»x@{™gì
ÎZq-Zôm,'äOîg6, Sky Scrapers ÷XZzœZzœqg'Zzg

LL×‰ÜÆuÐfgóó¹ìÔ!~Ð**Ih+Ï»Dgƒgì÷XZk~ª]
ÅÃð!*]7ìXtzWeä6,uöÅZq-c*ŠÇg÷Ôi0+ÏÆ)ZK̈ã
qÑ]Å§sZq-’gó¤/Zz^ì�CÙ§bÅ˜7-&-VÃÀŠîìX

Æ–wLLZ(YVìā (Gert Eilenberger) ̀ðâCÙ¢]¤/^Z&Ò2.ç GEE¤/
uŠ-VÅ÷áxÆM�yÆ:©~îÃyÆizgÐqƒZêVÐøzx
Šg|#»‘Ñpzg]¦gHY@*ìZzgâCÙyZ]ÅÓxF,»zØVÆ!*z�ŠZÏ:
©~Ë!Ñ~-Eg;Åqg]ÃZ(ìw7HY@*X÷}ìw~Zk»
�Z[ÃuÂñVÆ!*g}~5M’~ñ�ŠìXpzgCÆ!*g}~
øg}C‚]¡~czŸ]!*ŠßVÔŠg½VÔNh~ÎVc*',sÅJV~
zZµƒäzZàÄzZ_OgÅëM}F,KMÐ’q-0*D÷XZyƒÅZDw

ÎgÇ¸X6,–å:LLZ¤/Ãð¿ŒV»x™ä6,6gìÂZk»tÈ7ā
M\„Š}™ZkÅ"³C™,Xóót×»M¸iì'ÇZK̈ã×�&+Z]
pŠi0+Ï»zìX¸1ZKZ’Zð^~CÙEÙ@*w~Š¬YYìT~
%ŠziyÅZ+pÒVMDgƒC÷XÆ!*g}~ZrVäLpZ[Ì7
Š¬ƒ@*X"—Z¤/’q-çÑ}Ãåîg6,ps™ä~»x[:ƒÂ¬Š]
Zzg©wÅi0+ÏZq-!*gQqz~ƒYD÷XâŠ~qÑ]Åg»ç™D÷p
Zq-ZdRÅ(ßYZzg×6,FFÎœçÑ{ßÍVÆ̀ÃÃ8ps™Š}
ÇX

âCÙ+yZzggc*èŠZyZÒŠúò™D÷āz{TnÆ»ïÚƒÆ
2s÷Zy~—)1CŠg0*ðYCìX¼ÂŒVJ-Šúò™D÷ā
)zZ]Æ!*g}~Zë!*]t7ìāz{…|Æ0¼CC÷c*7
ÉtāMc*z{)1CZ±gÐplÁ÷c*7XZ¤/pZkZ%ÐÃðZïg7™Y
āÚƒpzg]ƒYì1ÚƒÔÚƒ~�ÛtìX¯»Z4Åë
M}qgÂVÃ¹Ðßv®yÅ@*gõ»Zq-²̀z`¦g™D÷XZy~
GZq-Z•ð−jÚƒñ�ŠìZzgZ7ŠN™Z½kÅæ¢a~Æq-é

ÆZ4Æ®yÅZÌtìāz{Z4Å Pericles mf‚~MD÷X
/ge$ÆßÍVÅípZ„6,FFÃ̀»‚ZÖgìX)Zk~Ãð—7āz{

Åx Agora Zzg Acropolis ÝñVÅœ6,‡ì¶�ZkÐ‡{g`¸(X
qg'šZ]úZòqg'‰:āfZCg;öÇ÷Xøg}Šzg~Z+6,“{
qg'¹ÁŠÚ~MC÷XtÃðqŠX7ìāŠzu}.yÆ£«~®
yÃ¹ÁF,ßŠ~ˆìX

c*LLZÃŠe$óó�<Ï»ë**xìÔÆ**x6,ßÍVÃZq-„‰èf$ "Utility"

ÆZ,e1V~g�6,6gHŠHì�CÙnÅ2gZ:p!c*ZK̈ã¤/x�ÙÐøzx
÷XZy*ìVÃZ,âCÙ+yäÐæ¢a~ÆZßßVÆ_.em,ZíH
ì�&+Z]pŠàÆâZb~Ggƒ,œ~Æ¶ƒñpzg]kâV~Zy
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Z»sÆÃ̀Ð7É¡ZkaāZ[t×ZzgçÑ}ÅF,¹ÅgZ{~
g»z^0_ìXZK̈+MÅMÒ{F,¹ÅãCŠZy6,ZãZzgË́V6,7g¿Y

$ËX5ë{(ßY7,ñ‘»x™äzZßV»»Ÿ™Cì�»xÆ!*g}~
!Z0+ZiÃZ(g™äÅ&¢AgnpƒVXZk»”wZq-Z,çÑ}~

**eì�4C±6,4Æ!*)̄Šz”V~ËƒXZq-ù]Z�ÛziZ½k
-Eg-VÅM`ÀÅ)−j (Margret Danaldson) ~âg¤/f$ez&Óå EHÍ

qªÆ!*g}~—÷:
LLøg};VÅ-Eg-VÆZb8-Æ‡VÃ³Xz{gc*èZzg¢]
7,JD÷ZzgZ77,J**Ìecpz{ßÍVÃq,¯**72DXM\%

`ñZk-Eg;Ð!5»41¹ÿ GEGZb0™ò (Milling Machine) LyZŠ�
Mh÷Xtq,¡"5½54n.ç

HGEGIEEÆaoƒìwÅYC÷ZzgZyÅZÒe$Z’Zð
RÐMÐgc*èZzg¢]6,ÃðŠ,k7gBbXóó

Zôm,…ZzgâCÙ½Z}Z+zZV$Zkßg�wÐJ6,.yåZzgZL
~Zk "Technical Education and Relation to Scienced and Literature" *y

ä–āLL½ŠïƒñM\�4Zk!*]Ã�ÛZñl™D÷āM\Æ÷á¤/Š
Z	xÌgnp÷ÔM\¤~¤/ëgƒYD÷Xóóz{'×h+qì:LLtZ%pÐi·
ìāZK̈ã;BäZK̈ãf‚Ã¯c*c*f‚ä;BÃðHpt!*]Dìām
Šz§†ZzgZ•ðŒÛRìXóó

9 Disembodied thinking ez&Óå EHÍ»IOìāZ¤/pêŠ„)z{ZÐ
ì(i0+ÏÃŠzgÐŠÚÅ&¢A»»Ÿ™CìptxF,+}òZkßg]
~ŠîìZ#ZÐiu¤/òÐÝHY@*ìX¶K>U*6Å7g~@*gõZkZ%Å
ÍZ{ìXtsìāZkz‰ÜÅÚZ[].h+‚b»%Z•ðë{ZzgzWì
pHZk»zZªtÈìā‚bŠZâVÆaZ%Y]ÐDqÝ™**
**eì?ËñçqÅgziZ‚ÛzVëÏ»³ƒäÅOñHŠZ›gZ:±6,4
Åñ�Š{qªÅzzñ�Š{çÑ}ÆeJ‘ÅF,KMZzgz{gzbÔt]Zzg

Z,ÃuúZï÷�8ÕÿZ(g™fe÷ZzgÄz$+�ÅºmF,ZIZy~
CÙZq-ÆZ0+gZKVwM\ƒC÷Xóó

6ā̄Ò5ëGOîg6,Hì:LL‚Š{ZDw)ZK̈ã÷T§b¡]pŠÃ
C49 ±™Cìc*T§bZK̈ã¦gŠ*ÃŠ8ìz{ZkÐëM}7÷X

»gwâg¾äàZzgŠŒ]ÆŠgxyZ•ðâÎÅ„Æ¢gg‚V
ZW,Z]Æ!*g}~¹²ā¬MÇ{™Šc*åXtLL¡]Å§szZ3óó»ÎZw

7ìT¦g6,*:jZáÐ‰âjw6,„�qwÅ$+ßgCÐ�ÛZgqÝ
™äÆa®¹EVzZáâèÅZq-)ñ�ŠŠŒC¼A~zZ:Yä»
pZ[ŠÙ÷XzZ3**eìXt(ßYÐ”Gƒä»ÎZw7ìÉfZC
o«Æa(ßYÆßZEwÆÜs±ZðìTäâjwÃn{™Æ
˜VZq-¼AZgè»z�Šƒ**ecz;VZq-Šzicð™Šc*ìX�,œ~Æ
My~‚}~ZK̈+MÃŠg7tƒÐ(,Zç{ìXóó

("Thinkers" and "Doers") ÎWzZáZzg»x™äzZá
"Neither hand nor intellect left each to itself is worth much."

LLZµZµw~;Bc*f‚Å¼ic*Š{zw7Xóó
)�ÛZ1"5½è EGE(

M`ÀÆçÑ}~ÃbZzg¿ÆŠgxyåeÏZ•ðvyŠ{0
_ìX‰âCÙ+D»Ñ]ZzgÃ~¢]ŠZâVÅ7™Š{¹ÏLL¹g-Vóó
»¦gZC™ŠZgšµZÏ|»³ìXZLÃc*]Æ!*g}~̂ko]
�ÛZë™äÅ¢zg]ÐMiZŠƒäZzgë{)zZÂVZzgÃtZŸsÅã
=%]6,Z®g™äzZàZ0+ZizV6,FFZkÎaÆ}òZ•ðÐz¾d$÷X

z‰ÜMŠHìā‚g}Âx½ZzgçÑ}Æ4CÂx»T6,Zk»
ŠZgzæZgìÔZiuâY,̂{1YñXz‰ÜMŠHìāZK̈+MÅLLÎWzZßVóóZzg
LL»x™äzZßVóó~„ÅŠg\oÆ!*g}~QÐÎeYñÔËêŠ�Y
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Ñzq„Ði!u¤/òÐÝƒÏTÐKãZzgŠâ©œÅç̧s
¯äzZàg»z^ŠzgƒYñÏXF§bÐzZ$̈hÀö

H
ZLz‰ÜÐ¹MÐ

åXZkÆ(§i»g~ÇÅx&¢AŠ3ðŠî¶ÔVwÆîg6,”VÃ
Zq-Šzu}ÐIÅZYi]ŠbX

ZkZ%Åz»ª™@*åā�½̂~MÐƒZÐZ,aÅæŠ LLzZ$̈hÀö
H

ÆaZEw™**ec�½~ðhZúƒXZq-E²áJ-Zk§jÃ
Îze$-2~âgË)zZ]6,FF½ÅãCŠÆîg6,ZEwHY@*åXZk»
Îœ�ZitåāÓxaÀò>ðÆa»x™,OñZkuâtŠZgZ:Îa
ÆT~CÙ̂jwÐic*Š{Ðic*Š{o«¾**eLìpZÐ¼zZ:Šb7
eLXZq-ic*Š{ƒ.gẐq-ÁZIaÅæŠ™ÆŠgZÝçÑ}ÅæŠ™@*ì
YèMyZ™̄)ZyÅYCì(Zq-Zy7,|ÅOñ½c*C!*ÚÆîg6,

Š?Šêåātic*Š{ƒ.gaÅ§s zZ$̈hÀö
H

çÑ}Æaic*Š{ËƒÇX
ÐÑi˜ŒÛ!*ã»¿7ìXŠzu}aÅæŠ™äZzgZkÆ‚tzŸs#

6,÷áh+z{ZK7,Jð»ic*Š{×ZŠgZuqÝ™ meta cognitive lines ™äÐ
C51 nXóó
Zq-Îœ/g~çÑ{çÑ}ÅÀòpDRÃ—™ÆKãZzg
Šâ©œÆŠgxy×Ã»™Š}ÇXaZzZgÅëwµ/È~Æfg)Zz‡]
»g~¶™äÐZk».e$÷ZmìXIÆ¿Ãi!u¤/òZzgöÆ
‚B÷áï™Æ½Ã8ps™Šc*YñÇXCÙnÅ52ÅF,¹ÐåZ.Š{
HYñÇXWi~|7MäzZáMÑ]�°ZÒwÛ1VÐic*Š{ìw7
KYDÔi',Š„pçVÆâ´÷�:ÜsaZzZgZzgem,ZíÆˆ~É
½Æˆ~ÌZEwƒ$Ë÷XZkÐ$òYMÃMNÐTÐ
”VÅ!&6VZzgÇÃ’q-AÏÔz{Üs@*gõZzg'ZB„7É!5»41¹ÿ GEG

Zb8-ÌZÐÔ¦k,É™**ZzgMÑ]ñuÃO**ÌZÐX¢zgc*]
i0+ÏÆ”wÅQMö].z4ÐMiZŠ~Ô×J-g‚ðZzgZq-ZK̈yÆîg6,

âŠ~¢ŠZ]7÷ÎtÀŠêìZzgCÙ76,',ŒÛZgǵeLì?
g‡6,„ñ�Š{qªÃQCƒe$ÆjZ!Y]Š}™Y,̂U*"$

™äÅÃÒ™D÷:Z¤/LLëóó~Ð¼ƒâg÷ZzgZh5i‘ZzgDah~
9Z÷fe÷Â¡ZkaāZyÅëZhì)ZÐLLZyÅ82.ç EGEEoƒ÷óó
7,JYñÈZq-„ì(X!*¹ZK̈+MÆZkŠgplë:ƒä»È

¡tƒYìāZyÅ82.ç EGEEÆ‚B¼yZ!ìXZk‡Zk»�Z[Šïƒñ
ez&Óå EÍ—ì:

ÅuzŠÐ!*CÙå3»D (Human Sense) LLHë~ÐP„ZK̈ãÅg
IZzgz;V»x!Ð¿™äÅ&¢Agnp÷?=Zk~µìZ¤/pt
�Ûn™**™~M@*ìāë~ÐCÙZq-QCîg6,³LLf6&6Vóó»â´
ƒ@*ìÔZkßg]~GZÐZŠ~îg6,ßvZq-Šzu}ÐZƒVÐT
§bŠvqzV~ƒD÷Ôt�Ûn™äÅÃðzz7āë~Ðic*Š{
F,'ÉÃðÌ'Zk|ÆZŠgZuÆŒÛd$Ì(ìāëH¼™äÅ
&¢Agnp÷Zzgt!*]Ì¢Ð7½Y$Ëā!*ÑðuzŠÅZ˜b~
!*]™ä»Ãð|xÌìX6āÞzx',3,HìMÑ]f‚ÆÌƒD÷
Zzg;BÆÌ'CÙŠzßgÂV~Zq-6Zzg¤!gMáÅF,¹6,ZãuzŠÃí!*Š

ìÆZkyÃ‚Bá™MCìXóó
¼Z,„ìÑ]»ZÖg™Dƒñe-e',3,Hì:LLf;-$øg}0*k
ÃðZ+q7�)‹wƒÔtZ+qì�ë5(ßYÐaZ™D÷c*5

C50 (ßYÅZXŠÐð™D÷Xóó
xgzÏâCÙ½zZ$̈hÀö

H
Zk»‡b7åāZ*ŠZk!*]ÃñÐ**Ç™}

ā¤̈DÃH7,−ecX#-Aõ FGFÅ§bz{iu¤/òÃ”VÅ½»"gìw™@*åX
”VÃelÆ‚B!*0+"ÅOñ˜Vz{Z+!*'IÆªCÙ~¿Ð¦/g@*
ì�ZkÆa"p÷ÔzZ$̈hÀö

H
ÇŠâ©›zúÅßg]6,izgŠêå@*ë

Zq-�YÜ~Zk»¦g7HYYX9sV~ÎœçÑ}~½
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Z#øgZ*g{)Îg`(%g;ƒÇÂŠzu}*g}ÀágìƒVÐX‡.Þx@{
»Ñ]ÅZg1VKîV~Z,"ÑgÎg`Zzg(g}ñ�Š÷X6,i0+ÏÆ
a¢zg~qÑ]z�Šgnp÷XZk~Ãðµ7āZy~Ð¹ÎV6,F,¹
c*C§]ÅÕÿñ�ŠƒVÏX~øg~§bÎWzZàiVÌñ�ŠƒV
ÏXZkGz26,Z[¹Á‚bŠZyµ™D÷Yèi0+{ā-VÅðÆ
aŠg»gë{âÅ5½3ð GG²&+Z]pŠÜ~Ì0*ñ‰÷X

LL¡]Å].1]óóÆMy~Zx§]ÆwÆ!*g}~i',Š„
gYáI~»ZÖg™Dƒñqì:

LLâŠ{Zq-Z$+~6~w•™@*ìÔZ(6�GZK¤/ŠlÔz‰ÜÆZ,
²ßV~å™@*ìXÅeöÆaiF̂‚wZq-oƒe:7ìÔZ(
6T~ZdF,+F,¹»z‰ÜÔ**xCi0+Ï»z‰ÜZzgZkÐÌ(,|™¡]Zzg
pŠZL!*g}~ÅggppzZà−V»z‰ÜZÚ„özŠìTŠgz{(T~
§]ZzgpŠM’¿™D÷ÔZ(6T~âŠ}Æz�ŠÅCÙqª�özŠì

zZuY0+Zgc*YâgzVÆ7g} (nebular vapour) eìz{Îg`ƒc*‡a½g
6»6ðZ·Zuc*¹ƒÔZq-Üˆg~wgnp÷ZzgT~¼ÌZ$+~
7ìâÎZñZ$+~îg6,p5+k,ZzgÃuâŠ{Zzgz{̧Z2XÆ_.tp5+k,
ƒ@*Zzgw•™@*ìX

LLpeìX„!*gZzgÄÌöÐt6iâyzky~åƒ@*ƒÔ
eìÄ„ÑÅVÎg`Zzgi¥¼g~MNZzg»ƒYNÔeìÄ„²á
ÆˆZq-ÂxFZzgÜsZq-(g}6,§]Æa‚iÇgqÑ]aZƒVÔ
eìZq-„Å&¢AgppzZágÆZg»Ð¬X„"Ñg**xCiV
z�Š~MNZzg+ƒYNZzgz{Zq-gLÐ²áÆaqÑ]Ãi0+ÏÆ
a‚iÇg0*N¡ZkaāẐiZVZÐ"g·Ð»™Šc*Yñ'…Zk
!*]»¢ìāâŠ{ZKÓxF,p=V~åz(„gLìÔZkÅpçV~
ÐÃðÌL»7ƒ$Ë®ZZkM6ƒÆ‚BTÐz{™{Zgn6,ZKZdF,+

›zú0*äÆaz‰Üz{q,÷ÎãCŠ¯™ZK̈ãçÑ{ZKå&6VÃ
|»gz\Š}YìX

(Humanity and the Universe) ZK̈+MZzg»Ñ]
He said, 'What's the time? Leave now for dogs and apes! Man has

Forever."

(Robert Browing, A Grammarian's Funeral.)

gzkZzgZ%MÆÜð6,z¤/ZñVÆ»g**óZk»¡Zq-©à‚%:7
™D÷�¼eƒYìp(,~¤!VÆÜð6,z¤/ZxuŠkBÆŠzgZy
ƒäzZàZÌÅŠzhÅf~aZzZg¸XÎze$-2ÆIUÆˆÜðÃ̂z{
%œ/~wqÝ7g„Z¤/pi}Æ¤/Š¤/Šl™äzZáZq-ÜðøÅy
»ZkyZ[Ìñ�ŠìTÐe0+»^¹M‚yƒYñÇXwÅ¬@
Îœ8g×~Üð¡̂‚b6J-özŠ7gìÇÉM`ÀÆ¬x
ƒZðÅ̂§bi0+ÏÅ|0YñÇXÂxFZzgẐiZVKîVÅïz
)µâqZK̈yÃZÏ§b»½Zzg’q-½™}Ï�Z%MÅŠgc*ÄÐ
-g\ÃBìX

øg}ZLÂxFÐ!*CÙEÃA»Üð^å‚b6ÅŠ*»z
7gìÇX…t7ÈÜecāÎ‚wIe0+»Â̂—MzZiÅgëgÐic*Š{
!gëg~Ð™̂**Ì**‡.Þ¢åXZK̈ã±Å@*gõ¬xîgÐZzgÔe:
‚wÅ@*gõ{mîgÐtU*"$™CìāZ¤/z‰ÜŠc*YñÂÃðÌXZÚ(,Z7
āZÐi:HYnX

Z[Ð½ãegZg[‚wˆ45Í-ê
XGGÆ%œ/~{ÆiäÐøg}Îg`

»w(,−ÑzqƒYñÇXÎg`ÐŒÛd$(gzVÃ**‡.Þ¦gŠgzwZg]»‚o
ƒÇX™{ƒZðÅn„Zzg«gzVÆZ™Ði}6,i0+Ï**eƒYñÏ@*ë
»Ñ]ÆZq-gLÐÍÚ~i0+ÏÆ{8Ð¹ã»7ƒYñÏ
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y~»{ØZK(Zë£œ÷1t¡Zq-M̀¸iƒVÐX™{ZgnÆZy
Óxz‚bÃŠ™ÆÎZ["ÑòÐŸùHYg;ìµâqZK̈y½~
sV~*gzVJ-VYìX

My»gZK̈ypŠZLM‡0YNÐÔZKi0+7VÔZK¼k,zVZzgŒVJ-
āZKQCF,IÆM‡0YNÐX%ŠzVZzgúgÂVÆŠgxy©]
ÝñVÆ7ÉMiZŠZK̈âVÆŠgxy©]ƒVÐXZgTä¹åāZK̈y
¨gz„Zkz‰ÜÑzq™@*ìZ#ZÐ¢zgc*]i0+ÏŠø7[ƒVXz{x®&
åāpÄÅF,¹»i0+ÏÆâŠ~qÑ]ÐŒÛRmìXZq-÷á0+Zg’k,~z{
U*"$™@*ìā¾§b%Šziÿgz„™**ÔD',ZñDÅ[™**ÜsZkz‰ÜÑzq
™D÷Z#z{z�ŠÅ¢zgc*]Æa].z4ÐMiZŠƒD÷:

LLt!*]zZu]ÆÇöÐU*"$ìā�»¼gÜsZkz‰ÜƒZ
Z#i0+ÏÅ¢zgc*]Zzgf6zKãM‚́½ƒ_‰X®ZtzZãìā=
ÅpZéË{gY¢ŠÅ{§7ìYèT§bëZk¿ÃMiZŠë÷�
ZK{§z�Šg‚rì:āËŠzu}Æ¢ŠZ]Å{§ZÏ§b,Óx‚&4ið JEV

C53 ~ÐzZuWiZŠ‚bìÔZkÆˆÐtzZuì�ZL{§¢ÒìXóó
�d$Å‚g~@*gõÐá™M`J-×Zq-gKÏZ¼ÅZYg{ŠZg~g;
ìXZq-Çîg6,/g~ÎœçÑ}~Zz‡]»g~¬x¶ÃD¯**Zzg
aZzZg~i',Š„ZŸ±ÅãCŠ6,CÙËÆ£gi0+ÏÃ4¯**eƒÇX¢zg]
ÆŠ!*îÐMiZŠƒ™%ŠziyZKi0+7VÃZK,ÔÎaZzgŸÅåZzg!3
F,¹Æaz�™ÃÐX®ÔZŠ[ÔñuÔ‚bZzg�Ãz„wqÝƒÏ
�Zkz‰Ü)�(„ÃqÝìX

Zq-ëwZzg/g~Z0+Zi~½zZàµ/ÈuÅãCŠ6,‚bZzg
(ßYÅxZDy&&ZK̈+MÆaz�ÅYÃÏXÔZq-Î',ÎV
~4½ZZzg?œ1]ÐFQ˜´~áµ/Šztƒ̂ìX§ii0+Ï~
'×h+4~Ðii0+ÏÆ²á~ZzgÌZŸ†eƒÇXZq-Î‚wÆ²á6,

ðÔÎWzZÑŠârÔ»™áÇz{Ñi˜ËZzg(ZzgËŠzu}z‰ÜZÐŠz!*g{
C52 aZ™}ÇXóó

@*ëZ[…hqÝìāZkÐÌMÐYNXZxÅzÃ]Æˆ
ÆÎ‚ßV~ƒäzZài',Š„‚³F,¹»ÈìāÎg`Æ»ƒYä
ÐZK̈ã±»{Ø¢zg~7ìXZ+¤!gÜð˜izVÅ»g~�Z+gëgÐ
™̂äÅ&¢AgnpƒV�Zkz‰Ü**e@ìZq-Z•ði',Š„î�ðÅ

gZ{ûZg™$ËìTÆfg)¬ÂxFÆŠv(gzVJ-ÜkãÅYñZzg
ẐiZVŠzu~KîVJ-XgzÝÅgëgÆZq-‚Æ',Z',gëg')t‡.Þ
”VÑì('ÐÌPÎ‚wÆ²á~‡.Þg;ö(gzVJ-)
eƒnÇX

Z¤/tZq-M²āŠ3ðŠêìÂ…c*ŠǵecāZ’ZðZK̈âVÃZ�Ûi
Ðò™!*¹Š*~M!*Šƒä~FÑÄ‚w»²āÎåX´z{Zi,t̂¸]ê%³
zZgƒÇX~âM!*Šc*V‡ìÅYNÏZzggZ5~MÐÆÅ̂»g-VÆa

äHåMVäFœ-V Polynesians Ç»gÅYNÏT§bZ’Zð
~Zq-ÆˆZq-bk,{M!*Š™ÆdZÃIÃZKâM!*Š~¯1åX…"C{}
)b»‚oƒÇ1Z7i™äÆaøg}0*kÁZiÁ&Zg[‚w»²āƒ

Ãz�Š~MñÜsZq-ÑÄ‚w»²āƒZ Homosapians ÇXZ¤/ëìw™,ā
F,¹Ågëg~ } ìāøg~�d$Ãz�Š~Mñ0*õDÙZg‚wƒñ÷Zzgtā

’gó!~»gsyg;ìÂZK̈+MÆwÆ!*g}~â-kÁ}òZ~.™ä
ÅÃðzz7'ÜsZq-Ño6,:ā4CxZãÃ�ā',',e$ÅZq-\u
c*ŠÇgìÔ»™ÆZkÅ(!*b¬zyZzgµ/È~»Âx**ÇHYñ�‚g~
Š*Æz‚bÃZq-œāÑÆaŠ™Š}ÇX

ZxäÎcxÃZK̈+MÅƒÅŠ*ÐMiZŠ~ÅŠ*~ê8-Æîg6,
ÒyHåXZK̈+MÅZÒe$Æa«!*gteƒÇāz{’ÅQMö].z4
Ð�ÛZgqÝ™ÆZKÃzVÃZq-ZdF,R6,%Ãi™}XFg~Ô˜ªZzg"
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Zzg®yZk¿ÃZq-pzg]̂«™,ÐXic*Š{¡Æ‚B-V¹YY
ìāz{pwTÆZ0+gñêZK̈yÅpŠMñi~ZzgpDyôpƒÏÔë)®
ÆÓx¢zg~ÁÜÃZdF,+£xJ-F,¹Š}ÇXZK̈y¹¤!gÔWZzgƒâg
ƒYñÇZkÆŸ~ic*Š{ëM°MYñÏÔZkÅw»]ic*Š{áZiyZzgMzZi
ic*Š{áßƒYñÏX§]ÅZlx!�îg6,egZâðƒYNÏXZz‰ZK̈yZq-
ZgTÔÍ,c*âg¾Å—-VÃgñÇZzgŸÃ{ÆZz6,5a‹V%ŠZgƒVÏXóó
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