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~men-<- ~ it, 1760 t ~·· ·~ 1 'mffi it cpg ~ ~ ·~ '41 100 

· . ern ~ mf.1 1860 t ~ ~) \Jm. Fcl$11'"1 em ~~dlfflcffl JtR" ttP-x ~ 

xt ~ ~r 7fm I RFfFi 3iR ~ ~ ~ em t9l'$Cf5x Fcl$11"1 

Cf) I x ~ 1'11 it \Jll ~ 3tR 3f6r fcl $11 "1 xt cmT CfJP1 fR<n ~ C1lTT fGt '<H~ 

~ \10'11~9 N ~ 3fR '<ii~IIJ~CJI<fl ~lfcrdlfj ctf ~1\iilx 3TR ~ 
' . . . . . 

\14frl~~ll. qx ~ 3iR Ji~~d 51 ~I ~ l'lffiJ~I it "§;W <l6 rcP, Fcl$11"1 

\Jf9"- '<i I Ji I'"""" ctf ~ "CbT fcltT<l ""1" X6 "ffCf5T 3fR 4 Ru ll+f '<"<l '<"l 4 fcl $1 H ~ 

fcl en I '<i it \JP'f '<i I Ji I nQ ctf 111 J ~~I ;fl \3 t1'ihi x ({)11 ~ . ~ JTR ~ "tfim . 

q R 0 II Ji crnt s3lT "\i1T 5T"1T m-\JACTI "Cf)T ~:~-~. \3 '<i <$) ~""til~- Fcl $111 

ctr wffi1 cnr frJ ~ 1 Ji en ~ ""1" ~ ~ 3tR Fcl $1 r 1 cnr «1 ('f r?l 3tR 

. ~ ~ $11 frJ Cf) Fcl Cf) m 1ffi:rr xgr I ~ ~ ~ ~tq Run Ji <l6 sW fcp 3lJ\jf 

~ .~ it Fcl$11'"1 ctr l'l<:!IJI~IIC11W it ~ cgt9 51 X6f t 6l1 ~al 

CfCP ctr m CfR 311<1 -g 3lR 3ITlT '41 ~-~ lll\i111ii t g~10i'i, 

q~fCJxOI ~-~ qx- llaf-fcllfaf it (91iTTf ~ ctr ~ M ·~· -g 

~ fch 1 "\NT 31j1ffif. it ff Ji I \i1 ~ ~. ~ $11 frl Cf5 ~ ~ ~ \!Sl dl ~ I" 1 

~ I x dl ~ '<i Ji I \Ji it fcl $1 H ~ fcl Cf5 l'<i 3fR 3WT ~ $11 P1 en . ~ cf> fcl Cb Iff cf> 

. cfr:q Iffi" ~- cmT tfGr £1 ? -

"The colonizers were fully aware of the importance of science as a 

very effective instrument of colonization and control. Their concept 

I 

~~I '',-,'<i.,-Ji""''TTTI-::rct:r.TX' 3icf> : 5, lf)'(CJ~ 2004, ~ 63. 
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ofscience was closely related to the needs of the empire. "1 

3ft q PI~~~ Cfj X 0 I crm x=rfiT 1R Plllr::l 0 I cf> fm; ~ S"j g fCl crof crm 

-q'Bicfl ~ cf> ~- -i=i, ~. Rl$11'1 ~ ~-~ 4R~d ~ 1 Rl$11'1 

~.-tft ~ ~ xfttr-"ffttr ~ fll!li\Yll cfi ~ cfi ~ 

'3TR 3lj'tC1 m, 3tR ~ .. ~141\! c=rm xl\il'i"lfct cf> ~-~ c=rm -~ 

~ 1R f.1'l:R x"Cl f1 q 1· 'PI ~ ~ ~ 11ffif 1R mxR CR. % ~ ~ fl ~ C! 
.( 

Rl $11 'l em \3 '15 'j ~ ~I q I xi ~{51 . GRR cpf ~ -q<:fffi fcm:rr 3tR m ~ 

. ~ c=rm ~ -;f "[ffi" ~ 'CZTR mT 1¢ fcl $1 H CBT "[ffi" "$1R 3l '11 ~ I'H 1ft 

ftAT ~ cp:rr 3tR ~ cfi. -.:jlxdl<:J'i CB1 -;:r f11c;r ~-1 ~- ~ \3"151'4 

~ fuan 4lffi~l ~ cB1 ftHH~ Rl$11'1 . fcllf2l 3TPi -.:jlxct'tdl 'PI ~ cm 

~-., 1ft "'l' ~ 1TllT I ~ 'PI 311 <:n?ll CfJ<"l I -;:ffiT fct, tf0'1_:'Cfl"(Ff ~ 

Rlt!IC1<:Jl I 41d~IIC113TI -B "$1R-Rl$11"i 'PI 'BT1TI ~ m, ~ 'PI fuan 

~ (4CfJic>l, 1833 ~.) CBT ~ SOJ$fCILJ\uf f6ttrr m I ~ 1ft -;:ffiT ~ ill 
· \3'151'4 w m 1¢ Rl$11"1 'PI .fuan 'ii.lxct'tm· CB1 eft 1ft -.=rr '\ill<) 1 

"The colonial government at first ignored science education. ,,2 

-~ 3lfctRCff1 \3"151'4 ~ 3N4t · ~-Rl$111 'PI 4ctifctdi 3TR_ ~ 

4 '< Rl '< 1311 CBT \J1 SOJ Cf) '! SOJ v:1 I CfJ ~ ~ 'f:J I\! ctl4l cf> l1'l' ll ~ 'Qfa ~ 

~ 3ljctil$ ~ 'PI ~ ~ cBT I ~ ~ crml ~ 1¢ ~l'<dl~ 

~-f21 $11 'l ~ ~ 3tR ~ m Tf<:fT t 1¢ ~ ~ 'ifl1CP '\J1T ~ ~ • 

. ~ ftltJ¥4"1 3tR -rR -~ -;f ~ fu<TI ~ 1 

I cfl% ~-''!il~'"fl ~ ~ XT\Jl" .. (1857 t-1905 t)', 3l1Cfffl{)IJ 

~f.iqRfe) 1N-r, illx-Rr g"11~0(- 'fl1 2000, -~ 228. 
. ". - . ·~ ~-

2 cnft; ~ 228. 
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''India ·is too old to be rational . . . only the litmus test of 
·.' 

British colonialism will usher the sub-continent into rationalism and 

modernity. ''1 

fc1 $111 'CPT fc1 Cf) I fl, 3f) 4 f1 ~ ~I Cf) ~Tf it x-ftt)'-x-ftt)' ~-~ cfi 

~-f1if~ri CBT ~ m ~ 1 \3Xl ~ ~ "Wl 'xl ~

fc1 $1 H ~ fil 1ft 'Bffif i:f ~ $11 f1cp- fc1 Cf) I ~i ll fl ffiJ l1 ~ I !H II ~Fi cfi ~ 

~afq cfi Cf)RUf ~$11F1¢'i 3fR fcr:m it ~ ~ crrR fil"ficp'j ~ \3?~Cf)"! ' 

X:Cllllfi ~ $11 frl Cf) ~ n fG <:!1" cfi ffl~ 3fR xi il I CYJ 1 'CPT ~I~ c-q ~ I <:r6 

'fl6f \3 ;;f) fl Cll. x-rcft cfi \3 f1 '<! I Cf{ ll TI W .~ I · 

~ l'l ~ llfl frl Cf) ffiafq- . ·~ fc1 $1 H cfi fc1 Cf) l'!i cnT ~ t[CfCf)T 

~ m ~ ~ ~· '41 4Rfild ir ~ ~ 1· \3'151~ ~ ~ !:lfa~l 

ll 3ffil" xi li $1 ~ cfi WB ll ~ ~~ fl ~ fd <:! 1· cBI fCIIllfi d I cnT ~ t 
<fr ~I 

~ ll ~ $11 f1 Cf) ~ cfi fc1 Cf) I fl 'CPT <:ffi fl ciTfili ~ ~ I <:r6 crnT 
' ~ ~ ftifls) cgt9 W\if ~$11frl¢)' ~I ~ 'J1ffif il % ~ ~I 111'<<1lll 

.'$1"R fc1$1H cBI 4<&fa<:~)' qx X"Cld'"?l 'mCT ~ i3~1xdi~4CB fcmR c.rR rnl 3fR 

lii5c-qttof cpr:f ~ cfi ~ >1ful ~ · 3fR ~ i:f ~ ~<'Plil ~ fcp 

~ ~ 1 xct1 l1 VFT fl j<:i Ill cn1 PI~~ d "Wl 'xl 6JS~ Cfl11 ~ 1 "ifiiT 

em~~ xl ~ TI~ 3111CI~l1Cf) fc1t~lll'i'1"! cBI ~ cnT ~ cfi. 

~ <ffit ~ ~ $11 f1 ¢ 1· cfi <:~I~ I~ I 1'i cBI fc1 x1d "ifiiT '1 c.rR ~ ~ cf> 

~ ~ ~ ill~~ll fcl> ~ Jll<:\56101 (Thomas Oldhamm) TI~ 

I . <frlfCP ~-'fll~'"ii ~ ~ "<!T\\f (1857 {-1905 {)', 31lCRiq>lJ 

<rf1CJffltl ~, cm=m g11~ 01- 'ff1 2000, 'rG 230. 

5 



· xl'iC'\5 ~ (Ronald Ross) GT.n 3t~4f.1~~1Cb cprc;r· cfi·· "BT ~ Vf1! 

~$11f.1ct> ~ 3tR ~ ~: i:rl'i'iic#l;q {Demographic) o:m liJIR;ql 

· fi cJI i5 Cf> ll'll e.1 v:J IGIT (M a/aria vector) "trRr..£fi 31~ ll m lll ~I G I 'i 

~ 1 xl'ic-'5 ~ cfi liJIR;ql ~ex- ~..£fi 31~ ~ \rtf "ffl1<l ~ -il 
liflRlll $T ~21rl il ~ ~ ~I 

<rb ill m ~ ~ rt1 ~i 4 x-CJ 1 'Qfl ~ $11 f.1 Cf) ~ ~ ffi m· ct> 71CR. ct> 

•- ~ \iflxGI41 CB"RCP o:m ~ wxr·· ~lxcfl;q ~-Fci$1H "c#l" 4ctiffim· 

o:m Fcl :l1 t:t ct>x ~ 1 xc?i lll. cfi ~ cgu ~ ~ cB1 .-s:fw ~ ~ ~ 3WT 

~ ~ I ~ fcbtH I s31T irr ""11ft, <:ffi' ~ 3fWf fcl ~ il 'i cpr ~ ~. 

flRh'i ~ 4Rqct'i ill ~1xcfllti il 3m<1 sGIT tiP ~ t:ctlfflm 3tR tA' 
~ cfi fic#lof JlR 4l\$1GI'QCb ~ ~ ~ f.1Cf><_;iCf>\! 3ftfol 

~ fcl $11'i LR fC;J '!5l ~ ~ C1lT, ~ 'm1fT i:f fcl $11'i cBT 3i I q ~ 'Q Cb ctl 'Cf>l 

lit: X1\'H FcPifT vrR c;rTI JlR soft fC;j Cb 3i soft fC;j Cb ( ~ ~) 'ff4t >fCf>R cfi 

~ ~ -g)· lDll ~ l"ft:(CI~uf qm- ~ ~ il <rb m fcp 3RcP-~ 

~I xcn 'Q ~ ~ x-tcBc 'CPlC4 i:f x:rrA' ~ ft1 'i Cbl ~ "i' ftrqf ~ 

cf; ~ ~ Jj)oll,lict> Xf)q -il ~ :m ~ '&'<Jifsfl >mrer crrc;rr m 1 ~ 

~3IT # ~ 1ll1 ~ >fCf>R ~-

(1) lilxocx xlliil~x (2) ~ ~ (3) orrSct>R ~ (4) IJ"PI~l~l ~ 6lTfr 

· (s) ~ ~tgc>c1 ~ xm-(e) _31a=r<l ~ 31'lft 1 

<l· X11-fi li5TJ'+f1Cf fcpxfr "i' fcpxfr Xf)q #, 31'41 1f ~ m. ~:q 1 lltt 

~i4'l ffi lll cBT ~ CR ~ m ~ \[~ ~ ~ I grr: ~ ~ cfi ~ 6fCff 
. . I 

{ fcn ~ NI'Q'd ~sotlffilll. i:f ~ W 3KlR1 "B1 ~~q~lfc41 ~ xl 

cnT11 CR W ~ ~ ~ ~ ~i 4'1 ffi ll'i cfl "i'J11 ~ >fCf>R ~:- . 
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(1) ·~c11~1<;; fli~Pcflll¢ fllfll<ltl', ~ m~ ~ ~ ~ ~ 1 

~ "{~ 1864 if~ l2fr I 

(2) 'ftmN fli~Pcf"ql¢ 'Hi'HI<lEl', ~ m~ ~ ~~~~ 3mT ~I 

~ "{~ 1868 ·if~ l2fr I 

(3) '~fU'Sl!'i 3Hilffl~~l'1 .~ G ct>fB:c~~·l'i ·3ifq) til~~i' 'Fcl$11'1 cf> 

Fclct>l\!i cf> ·~ ~lxfflll fi~ld'i', ~\!ictl -x~ 1876 it ~ ~ 1 

~ ~ it m ~ <ffi" ~ fcn <ffi" ~: ~~~d'll! .~ 

\!i ~ ~ ~l WI xi ill R;t C1 ~ $11 f.1 ct> "fR.QIT ~ I crnft ~ 1fT ·fcn"tfr m 

c#r \!N Cf> I~ l=fGG ~ .>l"Jl(f "'11ft ~ I 

"In 1876, M.L. Sarkar established the Indian Association for 

the Cultivation of Science. This was completely under Indian 

· ·management and without any government aid or patronage. "1 

~ tr 1tT 1887 ~- it 1ilxdl<l xl~4 ¢i~fl -.f '41 ~ if ~ 

.~ ~ if, ~ ~~'{i)€1'1 ~UJ~\11l m1 3l&TaRIT if jC'll<ll Tf4T m, 

q-gc;ft ~ "10ilxdl4l. em d¢4'lctl fua-Tf'' cBT 6fTd" ~I 
,. 

nin its third session (1887), t/ie Indian National Congress took 

up the question of technical education and has since then passed 

resolutions 011 it every year. ,,2 

18 93 if :f1: ¢ i ~ \!i -.f fl '<! ¢ I '<! ~ l=ftrT m1 fcn 11R"d" if 

fi1f¢ffll ~ m1 fua-n cf> ~· ~ ~ mm ~ ~ ftixiti ~lxcfl<l 

2 cnfr; ~ 47. 
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~W cnT {I~Ff1Ci x~ f1tR ~ 3fR ~ ~W ~"fiT~~ m 
~I 

"In I 893, the congress passed a resolution asking the 

government to raise a scientific medical profession in Indian by 

throwing open fields for #zedical and scien,tific work to the best tatent 

available and indigenous t~lent in particular. "1 

~ cfJ WQT 1904 t em ~~q~SJic>J[J ~ -cnfuf mm ~ TIW 

\J1~~lC\\Jfl CTCT ~ xi5lll~l ~ 1909 t if ~l'l!olll ~$11'"1 m~ (Indian 

Institute of Science, liSe.) cGr x-ewRf ~ if ircft ~ I 3T!Uf. 1ffi ~ 

c#T Xicih-il ~$11~45 mmw if ~ .~ ~I finx ~ ~ 1914 t if 

~l'l!dl.9 ~$11'"1 Cf5i~Xi fi~ld'i (Indian Science Congress Association 

ISCA) '41 3lR-ti~ if 3IT VfTffi ~ GtR ftR ~ ~ ~ ~ if. 

Xi i ~I d ~ Cf5 "f('R lR, ~ $11 'i ~ fcl CfJ I xi cm 1frtJ ~\$ CfJ '! -.=nft · ~ ~ I c=m 

~ -~ m OCP FchC141 1ft ~$11~Cf) mmw. "fl11TW, JflfG<ii cpr 

m~ m- ~ ~ 3fR 511 "ff6T ~ ~-tJU:f1" qq1 c#T ~ ~ if 

~ if ~$11~¢ ~Cf51Xi ~ ~ ~ lll~l C\Hl ~ 31CfTT(f ~I ~ . 

Ci fCl? I c>J ~ mcB1 ~ ~ em .~ -.=nft ~ I 

~ ~ <ffi ~ .. rco_ --~ ~ "(1% c#T ~w Rn ""1451 ~ \3m 

c#T ~ ~ c#T Cf\"jfg ~ ~·lxcfllli if Rl$11'"1 ~ >rfd 3lfdRCk1 Xil!1ll'i. \3ffil5 

3fR Xi~ qu1 c#T -meAT cnr Rl CfJIXi .5)-;rr 6fSO ~ W I W s3IT '411 

3fR 4R0 11~ <ffi $3IT fcp 3lLAT ~~ if ~$11~¢ 'Hif%c-ll c#T Cl)lfi ~· 

cYrfT cf4l"Fch ~ ~ ~ ~ 3fR l{J 1 '! xfl -;:ffiT 3fRfr ~. cficrc;r ~ <IT 

\R$T 3fCAT ~ ~ <lW ~. 31Xi~lll 3lTf?; 1ft ~ ·~ ~ ~. 

8 



fc1 $11 '1 if cg Cf5 C1 CJ ~I c;rmr m m cfJ Gll CJ '{~ -41 C11 iH ~ Cf)f ft X:il Ji "i I 

-~--~ :?.lT I ~ xiJi\!~1 ctf JITx ~ICJ>l\!il<:; 'ff-JC'II~f%-=G' ~ ·~ 

5 \!"<'1 IJiC1Cf7' ctf ~ if ~ fcVm ~ "C'I":?.lr. ~ -41 <l~~ ~ 3TUlm 

if .~, 5'«11JiC1Cf7 cpr ~ ~ ~ xiJi\!"lll em >lCJ?I~I if ill ~ ~I 

~ ~ 4 1886 t if 61!C1cptD1 ~ ctt <T6 ~ -41 ~ ~-

"<rg Fc1 ~ ~~ ~..Ql -=qrg ~ ~ cfi -gT -~ 3llA" w cf> \NT 

· ~ qx ~ ~ ~ 7f<TI m ill l1AT 511 "C1TriT x=r <rg ~ ~ ~ 

fcp ~ w ~ ~ cfi ~~ 6? fiR ~ fcpffl ~~ ~ fq~~~ ~ 

ctt ~ if egg ~ ~ ( ....... ) ill l1FIT ~ 11~ 511 f% ~x'd 1 f141 cn1 
e1 fW1 C1 ~ 6 rcP TIB Cj? ~ 1 rq 511R ~-m e11 [j Cf) -;::ffil m- , <t41RH x x 

. X \Yf6f, ~ 3l1R ft W cfJ · "£R ctf ~ "'11ft ill ~ em emf Xi {51 [j dl 

~~61?"1 

~ rr 51-m, ~ vft ctt ~ ~ \rff ~ cf> \ill J 1 '{T)CfJ 3iR 

. fufam ~ Fcffi 41 c#t 3TP1 ~ ~ 1 ~ em ~ · FcJ $11 "i cB- aBf 4 3T1'AT 

~ if x-ufik[J f.=1Jiro' ctt 3l1Cl~[Jq?C'II. Jif5'<j\'<i rn wfr cl11 ~ ~ it, 

~ «R qx ~3TTC'I", 41d~IIC1IOTT/B~xxi'i cfi ~ Fc1$11'"llfG ~ qx 

BltT-mti Ylq[jg'<"<iCfJl. ctf m cfi ~ if ~I. 

~lxd'"1) "Tf (1850 ~.-1900 t) if ~ fllf%c-[J if Rl$11'1 ~ Cfft 

~ ~ICJ>l'<iiC: 'ffiC'II~f%-=G cfi '~ f5ffiiJiC1Cf7' 3fR fcl~icgX' cfi ~ 

3l~ ~ \Jli.QJA I "ti G1rrT ~~if Fc1$1!'1 cfi ~ m tfcn ~ 

cfi ~ ~ ''<ixCJ?I~ ~, cfi jC'II~CJ? 41q[Jgxo<1CfJI. cf> ~ if ~U1!x CfJ'<CJI~ 

1li ~ I ~ GFIT ft g'«< CfJl. if 3llA"-JilR iTf x=T Fcl $1 H cfi egg ~ 

I "fl(Xl ~ fB~ '<iA1.J8d -·- '611C1C[>tDI ~ : >lffif1~ fi.Cf7C1'1' ~.~.it., 
1995, ~ 38 .... 
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3t)x SOl f307l ~or qan qx WPm LWfT ~ I <) ~ ti ~ ~I cHHi I G \1ft -;) 

-;wRr ~it~ ~I 

·~ 5xf11SOJCYJcn' 3tR ·fclt~ic:g•r cBI ~ ~ -qx <rg fffif ~ 

-g1 \iffifi ~ fclJ ~ m <) ~ ~ "ffR qx ~IC1CfJl" ~ ·~· tt ~ ~ 
2ft ~ -;wRr ~ it 3tR "fffi>f 'lWIT if Fcl$1H cBI gx"<iCfJl. 1 ~Rslct 

Xi 1 SOJ ftl4i cnr \N-f ffi<l x=rcfm 3T-mcr ~ cf> ·CffiUT <) ~ fcr:m if. ~ 

~ ~ ~ ~ \Til cf; -qrQq) cf; ~ m ~ -xl \3441~ft ~ st 
~I 

··WTC m fclJ ~ ~ ~~ em ~ ~ cf> ~ &l~;fl ~ m 
· 11-1. CBT <rg fi en &CI W" fclJ ~ . t9ltT ~. gx"<i en ~ x=ti fG1 Xi x~ ~ I C1 CfJl em 

<rg "frm ~ f3x"<i1SOJC1cn m ~; qx miT-miT fcH"<ilx ~ ~ 1lm, .'ilR 

m ~ cBI ~ ~ gx"dCf) it~~~·~ 3tR ~ ~~llll "Cf)T CJUR 

rn qrliT 1 ... ... ~ ~ fii;;:r. "¥I 3tR ~ ~ ~ ~~ em ~ m 
f.'l~i!ll ~ FP B'1cPT ~.1}{11 ~~ ~ \JHq~ll; ~ PJR ~ "t "!1\Jll~li 3fR 

Sif31\J1'1l" em. \Ill ~ t9l§Chx 3tR ~ ~ -;fflT ~ 3tR ~ \3'ic6l ~ 

31CTX~ ~ fclJ 41d:eiiCYJI it \liT ~. 3T6f ~ ~ Q)lxtTl ~ <rg ~~ 

%1 tl \34Cf)l~ ~ 1"1 

~ cB~ ~~iRPct ciRklt~l em ~ ~ -xl ~ fffif. 

ft1 {i c6l 3ITx ~ ~ ~ fcpm 1lm fclJ, \nl ffi<l "dCP ~ it .. 

"$1Ff_,;_fcl$11'i qx l>!Cf)l~ld xiiSi~l "Cf)T x=rcfm m w ~. 3tR '41 ~ m 
vmfi ~I ~ICJl>lxiiG "Gfi -;) "ffflP-"ffflP %T ~·· fclJ "\Ill ~ t9l\?Ch"! ~ 

cgt9 '41 -;fflT ~ ~-~--~ ~. 31CTX~ ~ fclJ 4 I d:ell C11 if \Jffcf> 3T6f 

-
1 ~ ctC1Cll'< '<iA11Rct 'Xf\JIT ~ICJl>l'<iiG Rlctl~ffi~ : l>IRif.'l~ Xi.Cbcl1' 

~-~.il., "ff1 2004 (~tTTq : ~ITCYJ- f3fd1Si<'1Cb-~ 31jiUG, 3T9Wl 
1) - . . 
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~ 3fR 4Jixfll mm, <15 ~~ %[ 6r \34Cf>l'<l 1WIT" ~ "Cf)l ~dC1~ 

· ~ 1¢ ~ 3TR l{)lxfll if ill ~-Fcl$111 "CR R1ftm 3fR !P!Cf>l~ld 

~iiSiftllJJ ~ ~ m ~ fcp;g ~ if -qm xil~ftllll. cf> m xl 

cficrc;r ~ ~ crrc>IT ~ ~ ~ ~ ~ 'BT m ~, ~xiftl ~ <15 lT~ 

Fcl~ll'lCl?'l! (~ t:~"diSic>iCf>) ~- '{"J~fQC1 6. \JlT l{)lxxf1 3TR ~ rffiT 

~ cf> (})RUT ~ fCl $1 f'i ~ fiTdT xl cgt9 ~ -g I XTG1T ~I q !PI xi I G 
. " .... ···-· ···' . . 

'Rit11~f6~' Cf5T "ll6 >mrn. ~· --~~cp)ur xl Pl~i1d ~ 'Hxlg;t);q 3TR ~ 

61 

orq Fclt:~i~x ~ ~ ~ qzg. -cff~ ~·- · 

"~l~c>il if fclRq;qs=j ~\Sqi~'{"J cf> ~1(1g(1 "Cf)lli CJmT ~ ~ 

Rllmd'i if ~ ~ cf> ~ ~ ~ ~ ''{1)~4ocxi 3ffq;- 11~\if' 3fR 
~ ' 

· . ,~~1-scr~l'i ~ <ft xii~.'{~G:~' ct> ~ ct> :cgt9 q;:;:ff em 3ltAT ~ ~ ~ 

~ fuftl if _ciT rntl Rf>ctl~· ~ ~ ciT - '~ICi~lct' 3fR '~'I ...... 
I ' • ' ' 

·.~ RPC11~ (SiiCi~lct) ~ if 'Fcl~icg'l!' · 3TR l{)lxxf1 fuftl if '5Cf51*cgC1 

~~\JiG I ct' cf> "1111 xl ~ ~ if ~ ~ cf> "'{I)Lf if ~ xod ~I C1 IDcfT xfr 
. 6 1 ~ ~ RPC11~ ftl{514 em cpm 1T<n 1''1 

Fcl~icgx ~ ~ cf> ~ 3hT xl ~ GfTC1·3fR '41 ~ M 6 ~ 
\)ff "fll1[f (1876 t if \Jl6T ~ ~ ~ ~ ~) ~ if Rl$111 em 
c>i'l Cf5 f11 £1 ~ Cf5T ~ ~ cf> ~ ·rntr-rntl "4Tq<T ~!''<fl Cf5 €4 'i I Cf5"! ~ 

Wm .ll<IT I fcp;g <lif "ll6 t.lJl1"· ~ ~ ~I q ~;q Cl? d I 6 ~, <) ~ ~ 

rffiT ~ ~-Fcl$111 xilf%c-ll lR ~ ~ N I q1C1l4lll~n Fcl$111-

xi I f6 e-ll lR vTI ~ ~'{"d Cf5 "Cf>T ~ ~ C1 ct I 6 Cffi" x=f1 1873 t ~ ~ 

1 ~ (1C1ql\! '{"J~I~d 'XfGlT ~lq!PI'{"JIG Ridl~f%~ : l'lfdPi~ x=iCf5C11' 

~.6lT.iL 'f!1 2oo4, "TO 88. 
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g«1Cb 'W%" ~r* ~ 1 ~lcFt~rc: w, ~C'1151~1~ -xl t9lfr ~ g'H1Cb cfi 

·~ ~ -g 1 ~ g{{1Cb ~ it x-cJR~ -xan 3tR ~ ~ ~ 

cfJ >rfc1 \iWIXi">Cbdl tRf ~ cfi ~ xl ffiW ~ ~I 1876 { if fclE:Iicg'< 

·. ~ ~ ~ B ~ cfi ~ fcl $11'1 LR ~ 3fR g«1 Cb "CbT fG:rw ~ C'1 d I 

~. erg t 1895 { if t:9QT '\#rcr-~ ~~ 'BPT' I-~ g~"<'1Cb ~ 6i~ ~. 

~i$lg'< xl ~ ~ cr ~ ~{SJCb cYra+lRTQl Wm ~I .. 

~l'<d'1 ~ (1850 {-1900 ~-) it ~ it Fcl$11'"1 Fcl~£!Cf) ~ilffic-£1 

' ~ ~-=~·pfa ~ ~ "Cf)T ~ mm X5T (fQll 3Wf ~ ~ cPA-cPA xf 

· ~ Fcl $11'1 ~i 1 f% c-£1 it -x-ew=r ~ ~ ~ ~ "'ilfiT · Fcl E:l i cg'< ctr 

~· (fQll l:ITO if ~{Sll~ ~ ~I ·x:rq. cp-g ill 'fc1E:Iicg'<' "CbT ~ {ft 

~- ~ it ~ FcP, ~ lflUri xl '\)ff_ ~ (~l'<d~ "TT if) ~ Tf 
' 

fc1 $11 'i ~ ~ ~ ~ ~ "frR,t.ffl1 Cb fd 'i I~ <01 l 3tR 1'"1~ ffl £1\ 1R ~ 

~ ~ 1 ~ ~ -em 3fR cfrcp -xl fl ii $1 ~ ciJ twl -mTI 31rT · Rl E:l i cg'<' ctr 

~ (fW" ~ l:ITO c#r ~ Rl~i1'il ~ ctr \JIT W ~I 

fcl w· Cf>'< ctf m (fQll ~ l:ITO ctf ~ fcl ~ i1 'i I 

FclE:Iicgx "CbT !>101£1'"1 ~IC4!>l~il~ vft ~ ~ it ·~-~· cfi ~ 

·~ -m-x· c#r fcl $11 'i c#r 4 I q £1 g«1 Cb ciJ ~ if FcP"m m I ~ g«1 4J 

~~~ if ffiW ~ ~I '\3~"<'11G' 3fR '~llfTfG' cfi 4'HtJ'< "ficrrG" cf> 

lflUri xl Fcl$11'"1 cf> ~ xl ii5('CICJ\Of qffi qx' ~ ~ ~I 3l'4T 31rT 

~ qffi llX ~ ~- ~- ctf \Jii~~D ~f¢'"1 ~ ~ ~ 'HiifLII, 

ft1 ~ $1 GITx ·~ 1%"rG' ~ '41 'CllR ~"1 iH I zrr5T ~ ~ 6iN if GT W6G I 

* 3TT<f 11m g«1CniC'1£~ (~ !>li11'<oft x:rn, ~) ctr gx"dCb ~ cf> 

WJ\S-1 cf> ~ 174. 
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"~ 'BT1IT cfi ~ 3fid ~ cfi 3l'BTCf . if <ffi ~ .egg ~~cp (1 

t fcp ~ ffl81 rc=t cfi 3frClR lR WGGT cpr ¥fCT fclKn Tfm ~ I, 1 

<rg "Gil l1FfCP ~ cBT cplft cll erg ~ ~ 3l~ ldnt1 {-f cfi 00 ' . 

~ ~ if Rl$11'1 ~ cfi fc)Cf)lfl cfi lWf ~ ~ ~ ~ ~ clil ~ 

il ~$11fr!Cb fllffi,;q 3l1A" ·~-qq;:r Cf)f"C1"' m. '"!:l"~ ~~ ~· cf> ~ 

m fc) {('II\! ~ cf> lfTUl11 xl cnx X6T m, "Gf1 fcn ~ 'N Pi I fcl Cb m I 

~ if ~ ~ ~~~ ~ ~ Fc1$11'1 ~~cp 3llA- -RW if ~ 

~ ~ ~$11f.iCb ~I~ICl~til ~ Xi12.T ~ ~ ~~ W ~ 

. ~ ~ "Gil "Tf: ~ 'Hflx-<11 cll m ~ "Xirtl-"Xirtl ~ ~$11f.iCb 

~li>GIClc1l cpr BT ~ ~ ~. ~ ~ m=dx~ .zyr -§1 ~ ~I ~ 

"Cj?"RUf ~ 4ld¢)' ~ ~ 3l2.TCIT ~ ~ ~ ~ ~$111"1¢ ~ ~ 
' . 

cgu ~ ~~Cb/'<ilf%c-<1Cbi~/~rt'ICI1/fclili\!Cf) ~ ~ 

~IG<;ICJ~<ll xl ~ cf> ~. ~ ~· cBl ~ C<ll{.c<:JI ~ cnx ldti¢1 

~ -mm~ ~~cp\! <rg ~ ~ ~ ~ fcp 3fTP W6G cpl ~ 

~ <rg (~ ~ cB1 ~ ~~) cmru- -g 1 ~ ~ if fliiC1cptD1 

~ cfi Ji1lfc1$11'1 ~ ~ xl ~ 11fiT ~-

""flltlRUT ~ lR fcl"=ErR ~ -xl r1 ~ij l1 mcrr ~ FcP -g+f ~ q)f 

'<i Ji {('I w-1 ~ "!:l"tTR ~ if ~ t 4 f6 (11 ~ fc) ~ l1 cp 3l2.Tfq \if\? 

Wffi ~ ~ 3Pfcf fcl ~ l1 Cb 3l2.Tfq 3i rt1 J~ I ct ~-tfr I ~ if ~ 
<IT;:ff Cl5T Objective afRSubjf!c._tive w-1 ·~ ~ ..... 1"2 
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~ m 3Rl ~ Jl~CJ5 ~$11PICJ5 ~ ~16GiqfC;tl!'i cf> ~ · 

. m<1x~ ~ .~ em wr ~. ct> ~ ~ em ~-~ ~ 
A fC;t~ct ~ 3tR % ~ ~ 3$. c;Wr ~ ~ em <r5" (~ ~ 

~) ~ t I fq~l~CJ5"! fq~H ~~ ~ -i:f <r5" ~ ~ ~ 

.·~ ~I iiB""1)C11C1 Tf7f (~lxd""1) ~ Tim ~ ~ cfi ~ cfi ~ 

. fq$1H cYl~CJ5) Cf5T ''{NNdl' (FflCikl"!, 1904 ~.) +f ·~ ~ 311~¢5141' 

~.~xl~~~-

~ %ill~-

..... "~ ~ ~ cfi ~-~ ~ ~ ~ I 3lfff-"Cf1Xl 3fR '41 ~ 

61ff<=Fil -& rtH-<~ ~ ~l ~-~ ~ ~ 1 x x x m ~ Tftcr. Cf5T ~ 

'311Sil~l£1' ~ \JfT ·orcgx -crrq.:r ftffi' "Gfi Cf5T ~ ~ ~I X X X 311iil~lll 

-xl 1fa ~ 3tR ~ ~ fttt1 en I ~ illTf ~Tmll m' ~ -& I" m 6lf 

~ Cf5T ~ mdx~ '31~<11~1£1' l11Cf1 ~I ~ ~ 61 cmff 

~ mm !3NTI 

·~ m cgu ~ ~ '41 ~ +f 3Wl -& ~ ~$11PICJ5 

~ ~16GiqfC;tlJI. cfi ~ f)4Ff1~~· ~ ~ em- wr ~ ~ ~ 
~~mtl~~~lf<Pffl<rrmtcnx~~~<:rm 

t1. '{-<p Ci m 31ffi -l{) 1 x '{-¥) -xl \ITT ~ $11 PI CJ5 ~ ~ CBT ~ t1 ii gc>ll 

\3 a I CJ5 "! W ~ I m \Yl ('flff+1 ~ cfi ~ t1 ii gc>ll f.i Ci H'1 fi1n1 ~ I 

· ~ "Gfi (tt. ~tR ~ ·~·) CBT 't1x«1cfl' (lhxCJ~-~ 1905 ~.) -ij 

. ·~· ~ -xl u-q ~ +f -xl ~~ cgu ~$11PICJ5 ~16GiqfC;t£JI 3tR ~ 

~>IT&~~-

. ·l 
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~vfr~~ ~ ~$11PI¢ ~li>GIClcll ClctJOJI'1 ~ ~$11Ptct> xi 1 ffi,ll 
...... 

-sf !F-I~o ~~ 

orR Lens c*r 
/ 

~ Focus ~ 

' ~dl~x Concave ~ 

~qj~cf Prism ~ 

' \3 '""'i C'll ~ '< Convex \3roc>l 

~ ~ 511 <:ffi ~ ~ ~ fcp ~ -sf "$fA ~ . ~ cpffi cnT 

~ ~ -sf ~ ~ \3"illlCfJl. cnr FcPo41 ct>fd~l~lll "ct>T 'fliJOJ~I CJR"1T 
~ I . 

. . . ~ tWIT, Fcl il tl ct> '< ~ $11 PI ct> . am oct> 41 <$1 ~ ~ m=frr -sf 1 

~ ~ ~IC41Clc1l ctl" 'H+ix'lll ctl" 3ffi ~ xl+iiF~ ~ ~ 

'41 ·~ 'fll ffi,{l ~ ~ R'l51xi' it X]~ CBT urR ~ ~ ~ ~ 

fct5-

~~~ 11T1TI ~ IDXT ~ "'{-j(,f m ~ ~ $11 Pt ct> ~ "ct>T firarr ctt 
. ~ "ct>T ~ '41 3T{f <WIT ~· ftrrr -sf \10 "® m 1 1R ~ ~ 

ct>fd~dl ~ ~ ~ ~~ -sf 1"1 

ct>fd~ol' ~ PICII'<al ~ ~ ~ \3"illl¢l. ~ cmr ~? -mR ~ xr;q -sf 

· am ~ ~ lTT?f ~ ~ ~ fRIT ~ ilri~n fct5 Rl$111 ~ 

1 ~ '<IJOJil~ ~ - ~. tllffic-~ "ct>T ~R'l51xi, ~ !>liliRuft ~. 
cnrm; xi.x"¢-<01 ~ 2o54 fct. y 265. 
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~ ~ ~· ~ '&41"11"! cpr ~ ~ ~- ·~$11Pict> qijw• -;:rr:J 

~ ~ Q=qiRuft x=r+rr, ~ -.l x-R 1906 t it QCf>l~lf1 fcm:rr <ffi ~ 
' 

~ ~ ~ <n"ff ~ '<iRliG~ '<ii5liPI ~ Q¢1~1d .fcDm llm m I ~ 
·~$11Pict> ~· cpr ~ ~ Cf>I"!Uil. ~ ~I ~ ill <15 .. rcP \1fT "WflJ 

~CJlfaf1 Fcl$1H cYl~Cf)'j cnT ~$11f.1¢ ·· ~1~1Cif214i ~ ~ '&41"11"! i:f 

. C! ¢ '<'> 4 f11 ~ it ~ '<i 5 f '4 C'll f11Rt Rn xi<$ "CPRPT 31PT· =q e1 ¢ "! \1fT ~ 

~ Jii5fCl~uf 4~¢1 ''<i''!'{oqd)', \JfT Fcl$1HIR fcmziT 1R ~-~ fcnffl .~ 

~ 3l1Ji.~f1 Cfmfi cll, ~· '<iRliG¢ (1903 t-192'0 t (f(J)) ~ fl81<fl"! 

.~ ~ cnT cYl~Cf>~IUI 3fCAT "fftfi ·~ 'Blln (~, ~$11f.1Cf> W6Gf 
~ ~ '&41'"{'1"!01 ~ ~ i:i '41) 3tR fct1fGT ~ >@!"· ~ ~. ~ 

3fix· 4R4CfClf11 ~ am ~ i:i m 51 ~ (fm 'fl"!'<:qct)' i:i ~ ~ 
' . 

cn1 ~ x-e.TR flic;A". (Yf1lT 3tR ~ CBT ~ ~ (Yf1lT 1 

~ ~ ~ $11 A Cf) ~ ~ ~ ~ ~ i:i <:f6 ~ fcp \3"Hi cfj x:rcft 

~ 3l Cj 'HI '1 3fR ~ 'ffCft ~ ~ CJl G '4 ~ ~ ~ i:i ~ $11 PI Cfj '<i I ffi c-'4 \ij6f 

3fCRT ~~ICJicH~ i:f m \JfT "'<i1i1l ~ Q=qiRuft x=r+rr, ~ -;l ~ ~ 

a $11 PI Cf) '<i I f%,'4 -$1 ~ it 'Cf)l ffi i\X' \TfllT .. CfRCf> ~ m ~ ~ 

-Fcl$11~ fllf%c-lf ~ 3lafiJ ~ PIJilOI cpr ~ J>ft ~ fcnm I . .. . .. .;, . . ' 
I 

~ 3i'R CfJ G I ~q cgt9 ~ Jii5fCl crof 6ITd" ~ ~ -ij <:r6 ~ fcp 

~ Q=qiRuft x=r+rr, ~ IDXT ·1lCbl~lf1 ·~$11Plct> qijw·, \Jfl" -wr<J ~ ., 

~ x~Fcllfl. ~ Fcl$1H ~ >@!" ~. \J11~1'<'>Cf>f11 3tR \ffi" ~ ~ 
' 

fll f%c-lf CBT 3PT ~ ~ ~ (fm ~ ~ i:i 1Wf 3lA CflC>ft 61l't1T31T 

. 3l~ ct>fd~~~~:if ~ ~ qA- -$1 ~ (fm ~ ~ ~ ~ 

~ 'ii '1 3tR ~ -q ~ $11 A Cf) '<i If% e-lf ~ Fcl Cf) I fl, . ~ 3fR .>ff-IR ~ m=d 

\3ru18. 3tR ~-~ CBT, 4Roi1Ji ~ 1 \JfT ~ <:r5 flJi$hi -g fcp ~ 

'Hif%,'4-'Cf>lff Rl$11'1 ~ >@!" ~ ~ 31PiiUI ~ ~ 6 ~ 31T\J1' 
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~ ~ W ~ ~ !:lcPI~Id ~ff '~$11f.i¢ cpW' ~ !:l¢1!i!l"i ~ tR. 

~~~~if. m ~~~ ~irf%,4 ¢~ll'i if~~ 

3l~iUI ~"4 51~ -cpT fl1&1ctl 51 6B ~ ·~ 5 fcn ~~if 

6B ~ m fffc>f ~ ~ ~ ~ fco(F11 1frU 5 I 

~ m ftrfr ':1~¢&1' · "$I 3-TN .'Rif!r~f%~· -;i · 1876 t il 

fCl$11'i-fcl~4¢ 41q4g'h'1¢ ~tlicg'< (ft1~ct1 ~ if 51 ~ "ffRT ~ 

\3ol41 7l<TI) if~ FcP<:rr fcn_,·~·~ c5 ~ ~ ~ c5 mil 

X X X 1'1 TI~ ~ ~ ~'<9¢~101 1ft fltH~'H 51~~ m cnr ~ 

30 crtiT ~ 1l"lNr WcliRuft ~. ~ -;i 1906 t if '~$11f.i¢ cp)m' ~ 

!:l ¢I ~H ~ l=fTtll11 ~ -cpx ~ ~ I 

·, ~ ~ 3JICJ~4¢ fc1~41""<'1'< ~ ~ 3l6f "Tf: ~ 5 ~ ~ -
'fc1t~icgx' ~tft ~ "$I 3-TN I ~ fcn ~ if 51 %f 7l<lT fcn ~ICl!:l~iiG 

\Jft ~ ~ ~ ~ '{t)4h1'< c#t ~fl~"41 ~ 4Rfild ~ 3TR. ~ 

iffcn Fc1t~ icg'< c#t "fo/fT ·~ ~· ~ ~ ~ ~ 41q 4 gxfl¢ ~ Xi)q 

if~ ~ ~~~~ ~ ~~~~q~\Q'j c#t ~fl"!"lll ~ 3l~ il egg 3TR 

~ ID ~ ~I ~~i~~ ~ICl!:l~IG \Jft ";i fc1t~icg'! c#t ~ if 51 

~ 64 ~ ~$1(f.icp ~ c#t ~ 3lR ~ \1{ "!if!gc4i c#t ~ 

~ <ft 51 ~ ~ ~ 1frU ~'<cnr{l ~ ill w 51 5l1TT m~ tft \Nf 

~ 3lTl1 \WRIT ~ ~ ~l&Jiii&J il ~ \3"{ ~flgc>41· cnr cnGrfilct 3Tfacn 

~ m 5Tm 1 >RWf 5, \Nf ~ ~ \3C\o/f egg ~ ~ ~-

(~ ~ if ~~~wfl ~ ~ ~ ~ 51 ~ ~·· il cgc;r 20 fli5(G'ior 
~ -cpT 51 ~fAi~d fcpm \Ill w 51) 
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1. 4'<f1101..:> - ~ 

2. 3llfll~lll - ~3T 

3. (ffq \3'W 

·4.~ ~ 

5. ~ Rlli\Jll 

6. ft"<C1~'<511 -:!'HF#lf! ~ 

7.~ ~ 

8.~ ~ 

9. "<'Hillrt - c#lfTilll 

1 0. "rJ"af5{ rt <'H fil C1 

11. ~ '<iUII'<I 

12. ~6ttlRI -. {ffl"q 

13. \14~6 ~ 

14. mr Tfl1T- Cf)6Cf)~ll 

15. 3TCf) ffi PG xi: 

16. ~ 

17. fl61eil4 - ~ ~ 

18. 3l1Cf)~UI ~---: ~ 
\111~61: 

19. crt ~' 

20. 'Hf!Cf)JUI -\J:IIfillll C{)l~lll 

~ ~ if ~ ~ 3TPl -g crt (19) 3fR ~ (7) ~ GFrr ~ 

~ ~ 1ft \3"{ ftflg&'4 ·~· 3l11IT §3ll ~ I ~ cR crrB ·crt· 3fR 

~~· ~ ~ ·~· '<j'""ICf)'< ~ ~ ~ ~. -g I ~ ~ ~ xl 

ill <Tb ~41'flx Pl~ild ~ "'<l W11CP 3fR Gl~crr ~ 1 q)RUT <Tb ~ rcP, crt 

3fR ~· ~ ~ 3llpRilli -g ~ <Tb ~· rcP, ~ "ifR :fiiT3lT 

CfR'lT \Tlll tTl (1l\!Ol 3ll cp Rl ;q 1· em erg q R ell '< ~ fG1 ft fi ~. fl fl c>1 ~, '<i fl 1 '"fl '<-

~ ~ 3Tffi ~I crt ~ 4R<'H'< em ~ fiG'<~ ~I ~ ~ fcp ~ 
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crf ~ ~\il ~ \J1 iSI f¢ ~ ~ ·~ Cflf ~ 61 fi<'N11, Cffi 3TT<Kr, 

fPiC1~ cgt9 ~ 61 fl45dl t ~flf(;j~ crf .~ ~ cB" ~ ~ ~ 

·~ ·~· ~ ~ xl ~ q)1 d¢rflcb1 ~· ~ -;fflT if lffiiT ~ 

~ cB- ffiX 1R -qcp. 45fd11~ t5t tRT ~ ~I 

Rlt1icgx '13{f11G-~IIITI_cf' -$1 ~ ~ "# fffisft ~ ~I ID"C{f ~ 

cB" ~ fcl £1 icg'< cpr 'lffi"C11 ftR-IT' ·~ G I~ ~I' ~ ~ xl ~ 5trr ~ 
3ffi mfUr Fcl451 xi -¢1 ~ "iTT~ ~ ~ ~·· · -45T W<T tTiffi ~ 1 

. . 

3145 x~ 1 q ~ f.-1 o Hi Bt 31CtfCT m ~ ~ 61 \JfR1T ~ ft1 fl451 "ffRr".£T 

g'Ricn "# qfUfc=r (fR:f fcrrsr<:IT xl f6lc;cgC1 ~ ~ ~I ~ ~--- XJ\if' I ·~· 
1 

cB- 31 ;:o J fo cr:rr f&m 1T<:fT ~--qcp 'l1flT ~-

, 'XJ\jf ~ ~ q)1 m-ar.~ 1 x x x -gx Xf\Jl cnr '¥1 fri~IH "Wffi 

~ 3tR cffiT' \Jj 61 Vi I fcm;rqT, ~ c# ~ 1R ~ '{Slq) "! q i5 il H fum \JITffi t I 

XTVf xl ftR-r ~ -¢1 ~~d .~ ~ ~ ........ 1"
1 

'XTVf' ~ ~ cpl t9l'$45'< ~ x-mr ~ftcfcp'j "Cf)T ~ Fcl$111 

-¢1 fcnx:fi ~ ~ ~ xl ~ I 'XTVf' ~ 3111\Q I xi t5t 3TI T[<:fT 'IQT ~ 

m ftffi" 611 'q1fC1<cnc>tl qRqc' (Politically correct) mr ~ ~ 
~ ~ ~ "ffRr".£1" ~ ~. <:ri5" Rl~i11 t1 ~ ~ -B m M 

· ~ &Qfet=tP:ii 1R £P1\$ctl {1 m. ~ {ffif 3ffi ~ -B \11)\$11 illgol t fcn 

•ft-rcfR ~· of 'Jlffi, tn'<1T ~ 3TR ~· ~ cB- 31;:oJfct fffim fcn-

"~ ~ tJ 1 xct'i -45T f6l \J1 c1l flff.:l cpr . ~ ~ xgm ~ 1 c>1 RP1 

CfJ 'oi RJ '«1 11 cB" 31 CffPFG) of ~ l=fCPA -45T 61 i1111 ~ N, \N-ffi \Jffi · ~ 
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~ ~ c#t j¢~c11 ~ ~ 11m ~ ~ c#t ~ a~$1~ n1cnlc11 ~ 

fcp f6l \J1 c>ft "ffCIT \1f1l if 'H S0J I cfJ weft ~ 3lR % l1cPR q-q . vmiT ~ 1"1 

Tf: ~ ~ +n?r ~ ~ 6RIT { fcp ·<rg o~c6lt<l 'q>~fTIX"(111 ~ 

a! itC'1 Ji Gl' ~ ~ ~ Cf> I c1l I <:ffi d xc:B161 ~ ~ ~ ~ ~II '{::;fl ·~ 
' . 

a~l~,-<~1 ~ ~C1If!' ~ ~ ~ 3ltAT l'lm~'~"cr~' em-~ m -xr ~ 

~ ~ ~Cf>lc1l I ~C1lSOJ cpr lll~IGH ~-'J"l~fd$1 if m ·~ xf '41 

fB"QT ~ t I ~ 'i1 C1 CB x 'C!Fl ~ mtP' fl 51 Ci L1 (!>PI xil x-l)) ~ '~ ll CY\S C'llq> 

. 'Qifflll~~rc' cf; "1111 xr ~ >r<TI1T ~. ~ ~ dxc#l61 cpr ~{(11\! ~ 

Fcl$11""1 ~ 3Rl af?IT if ~ wifdCBI~ ~~tf ~I 

~ a~fdRCfd ~ICll'l'<iiG ~ ~ '~til~~~ cBT ~· ~ ~ 

· '\rfl CJ \J1 ;g· ~ ~ a~ '"fP fa fmsrr fcn-

,~-~ ~ ~ G)-;:IT ~ ~ \Jil"it:ilfl. ~ a!lfll~ll:l IDm ~I 
LR Cl"ix:Yfd cf> ~ IDm, ~ ~ G)";:IT.Ilf 6fSd %]" dl{>ICld ~ 1"2 

<:ffi 'ol{JICld' ~ 'ol{JICld' (3fux) ~. t I ~ ~ Cl"ix:Yfdm· cpr 

~ \1fT "{fl1<:f ~ ~ ~ ~ if ·flic;r vmrr ~ ftA"if ~ ~ 

allfll~ll:l Nm t ~ -qrq;r ~4f "ff4T cpp:f-i>qiYI'< ~W cBT tl 'Btffr 

mcf 51 

WfC1" ~ ~~:qa ~ -xr ·al{>IClo' c#t ~ ~ tt~ -xr qRRm 

~ ~. ~ ill \i'i5l·~ fffisrr ~-

1 
'XT\JiT ~ICll'l~iiC: ft.rd"R f6;:G : ~ tiCBC1'""1'; Xi1 2004, ~ 105. 

2 cffil; l[fO 94. 
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-0 
tl} .-
}-

~· -b 
Jl) 
\{)· 

., 

"\igW 3fix "Cffm if ~ ~ . -.fflT ~ I . . . .. c;ITrr \igW if "lf5 fct ~1 ~ d I 

'H Ji !718 ~ fct? \Rif 1friR cf> ~ 3WfTf cp)or (qc) ~ !1, . .... lR .... ~ 

~ ~ ct> ~w Cf>T "CfdT ~ ftrx:rir 1)-c, ~ ~ -.mT ~ 3fR crl ~ 
~ ~ Tfit ~ ~ <l 3M 51TI ~ 1"1 ~ ~ -.l ~ "Cffm ct> "'1111 

. -;:fflT rr1 11 ~ ~ 1 cf>crc;r ~ ct> ~ ~ .{ fcp ~ "Cffm if ~ 

· ~ ~ cf> ~ Wx ~ 3ITffi uR-uR cB1c LKf1T mTI ~ I ~ 
cB1c-~ em 4~1Cf)x <l 11~~l\i1'1 c#l ~ em wr qmf ~ 1 ~ 

cBTc-~aft "Cfftt ~ ~ I ~ ~ ·cgt9 cf> "'1111 ~ ~ ~-

* (1) tlcquft -m fq~'I!C(YIIrc <IT ~~ (Nepenthes) 

(2) ~ ~ £q <IT \SI~l~LII (Dionea) 

• (3) · ~ cri <IT 3@cp@RLJI (Utricularia) - \i1C1C(>11fctd "Cffm 

(4) {i'i§~ <IT ~~'<~'1!1 (Drosera ) 

~ 31fdfcl:d ~ ·~G~~~I c#l ~, ~if~ ~ 3T~ ~ 
' 

~ ~ ~ ~ c=rm ~ ~ ~ ~ lR ~ cf> W1i it WG" R:llluft if 

.~ICl>lffiG~ ~{Sl8 ~ fcp ~ (~ em) ·~ '<~G\il '41 llRCf 6 Wx 

~ ~ fcp Cffi ~ q til 11 ~ tfGr 51TI 6 r cmr CJ 1 xfl CJ it fucr >lX1TG ~ 

c#l mxurr ct> ~ ~ 31~$11f:1Cl? Fct~1-<1· ~ ~ ~ fcp ~ em t4G\il 

l1A ~ Wx \1'1' "G1-;:ff if cnW ~ "'1" CR ~? ~ ~ '41 tf ~ if 

I 'fclvcr ~· ~ ~ "TO 20. · 

~· 
U) • *if. ~--qj· Cl?~~ICl? - ~ ~. ~qf6&1$~1'1 x=f1 2002, "TO· 
!! .m 857,858 3fR 859. 
Q~ 

2J.i 



~ >fCf)"R -.rrr 3tR ~ -$ qR it ffiq >rffTG vll ~ em 
41C{llg'!"t~CJ5 it <:ffi ~ ~ fcP" <) ·~· 3llcpfd<:~i ~ it "411) \1fR "CJTR 

. cgt9 ~ ~ -$ ~ -$ ~ ~ 1Jl<:rr <) f.1GffCI 3llcpfd<:~i ~I 

·-.rrr cnft t \JlT ~ c#r ~ it ~ ~ -$ ~ ~ ~ cpr ~ 

.~ ~ I ~ -~. \JlT l:TAT ~ c;)-m t 3ftx · .... \JlT ~ m-g -$ ~ cpr 

. tR" t 1'1 

fcl $1 H -$ x=rfT fctwclf ~ ~ fcP" lfrr xfl ~ 't C: I x:ftl -$ \JlgW cpr 

chCJ) I C1 ~ \JlT ~ x~ tR ~ ~ "Gff<l qff xmT \TIT tmrr· ~ ~ I 

~ ~ ~ ~ cil~~xl x=ttl cpr "Gig ~ 1 

'3lCJ51xiJ1' ~ -$ 3l'"f1~fd ~ICI>lxil~ \Jll ~ ~ em <:ffi ~ 
'·. 

~ · fcp 't<Yl ~'iii -$ ftJ Cl Ill W'lf ~ ~ IDm ~· I 1lC1d" ~ <:ffi TI~ I 

~ ~ ·-mq ~ mg ~ 1 ~ · ~ fcP" ffiq >rffTG vll "IJ1Gf fcl E1 i cgx fffisr 

~ ~ ~ (fq) t<Yl ~'iii 3tR "f1T;:rr -gj ~ ~ w if 3tR 3l11T il C1 CJ5'< 

ct5 tng c#r ~~if I ct5 c#r ~ ~r?:'iii xf 40 ~ ~ 1810 t 
it ~ ~$11F1CJ5 J>Jl~IJlx CfJX ~ m 1 

fc1t~icgx cpr ~ '<HICffi f%ffiT ·Tflff· ~ ClTC1T f%ffiT ~ \1fT fcP" 

. fclt~icgx cpr 3ffdl1 f5ffiT ~I . ~ ~ICI>lfll~ \Jll ~ ~ 3l~ ~ 

~.£:fi ~ fu~ ~~1· tR ~-~ ~ ~ t "ffl2l tT \37NIT 1=JT1Tq) 

"lP3f 3l~ 2:1 ii f4k x tR ~ "fiftr?r R; lLJ o~ c#r ~ I 
' 

'3fiAl ~ it Fcl$111' c#t ~ ~ \3"ixi4'i oo -$ \3"dxlc4 it mx1 

('Rtf) ~ \Illx ~ ~ fcP" ~ ~3TI, Gflic;r, ~. ~ Tim 

-/ 
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Olfl~lll ~ ~OJT il Fc1$1H -aw "CPT ~ xl ~ wR "R7TT I 

cgWcn il B11tf Cf> ~ ~ \JTR .. ~ I -qqJ ~ ~ xl ~ aEfm ~ 

cf; ~ Fc1 $11 '1 cf; ~ "fli%G "$!"A ~ . 3fXl m&OJT "CPT ~ cf; ~ 

·~ ~ il ~ ~ ~ -=q=qf ~ 'qj~~ll,l 

3lPT ~· xl ~ ~ ~ ~·erR ~ 'qjitJII fcn lffl ~ m. 

~~'<~~ ~ i:t ~ xilffi,;q 3TR fllffi,;qCf>lx'i m ~1-<ct~ ~ il f6;:<fr ~. 

1TI'l-xi 1 ffi,;q ~ cfi Fc1 Cf>l xi ~~ Fc1 ~ :q 1 ~ ~ "CPT w 3Pfi 

. c'kCf> 1 fl ~ ~ WIT 1 1ffi · "'1" ffi" ~ ~ · fcr=rrR ~ 31T"!" "'1" ~ 

m<:r-~ fG1 flcnl ~ cfi ~ <ffi" 3l&rm m 1l<TI ~ cB1 ~ ~ 

.l=[M ·~I <:ffiT ~ ~ ~l'<d~ ~· cf> .\31" SOJt:lg'<>tfi. x-J11TOJT, .ll?f 4~¢1aiT 

cfi <:!'1 4 I G 11) cBT ~ -=q=qf cpx;=rr 'ql $ d I t fti 1 ~ Cf)RUT f6;:<fr ll a $11 ~ ¢ 

fllf%\£1 em \)ff <rT [~l'<ct'1 <l1T (185ot-1900~.)] il ~Riffad ~ il 

xi 51 \Q d I f1ic;lT I 

~ 1TI'l cfi FclCf>lxi ~ fcrftrcrc=r ~3ffil ~l'<ct~ "Tf il t5R~=cF~ 

:q~¢1 "xl!ffifr ~I 

·· .... ~ "lf£T "CPT. atcP 4Rtifd ~ ~ ~ ~ ·:q~c:pr ·il "QCPC 

"§3lT 1"1 

a $11 ~ Cf> xi I ffi ,;q m em "lfU l:f ~ "fl"lT~ ~ xl c:<:JCffi erR q[fff 

~ I ~~ ~I '<d ~ cfi w:m=r xl ~ 1TI'l "CPT Fcl chi fl 3TR q R t¢'< 01, 3TR 

\NX ("ctfm fcn ~ ~ il -=q=qf cBT ~). 3ltAT 'mliT it fcl $1 H cBT 

1 ~ '<ISOJ=q~ ~- ·~ xilf%,£1 "CPT ~Rlslff'. ~ ~il1Ro~ "fl'liT, 

'fiCl"('[ 2054, 1'1cnxo1 2; ~ 251 
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311 CJ ~~ ¢d 13ft CBT ~, fcotTt Si fU1 <f) I -=>iF1 x=i<:frT xl Cf)1l -;:r m I ~ 1ft 

x=cfX{Q", ~ 1ft "\3CRr, \ikl CJ I 'g 1ft ~ j~ C1 3iR. ~I x d ;:g), ~ fl $41 fTI <fi 

(lm '+"llxd;::g) i=f0\SC1 cnr ~J>l11- 1ft ~ ~ CBT, ~ "ffij egg ~ ~ 

~~it ~$11f.i¢ '<ilffic-~ CBT ~ ctm- ;:rr IDc=rr? ~ 3fq ~-~ 

-xl 0 ~~ fti ~1·4 <:ffi" "ffij egg "fi'+"ICT ~~ cfi ~ it (lm ~ it 

~ $11 f.1 <f) '<i I ffi e-Ll ~ "ff"Rr~ ~ 41 JIG 1.-fl. cBl -=q-qf cBl ~ I 

'+"II x c1 ;:g) cfi fl i5 ~I fT1 ~1 it 3tR ~ it ~ $11 f.1 <f) '<i 1 ffi e-Ll cnr >1 ffi ~ d 

~ ~ ~ q_ c>ra4'1~i¢'< fB~ CBT <jlJIGI'i ~ ~ %I 4fU\Sd \iff 

~ >li!IRo~ ~. ~ ~ '<ii51Licn'i it xl" ~fr~ ~ 1 

"~ -(~ >li!IRoW ~~, ~ en) fl$1~cn'i it -xl '+"ll'<d""S Cfi 

fl$~)fll~'i it xl" ~ fi\1\Ji'i ~- ~ xm 6li51~x, -q_ c>re=4l~i¢x fli-Q, ~-~., 

~~Jifi1C11'<i ~ cfi ~ ~ ~'i ftrb .......... " 11 

q_ c>ra+fl~i¢'< fB-Q CBT ~ ~lJIGI'i lTfUm ~ ~ il %I lTfUm 

~.m fllffic-LJ cnr ~ (lm tixfd xl" \3dl¢'< ~ ~- il ~ cnr 

-~ >mrn ~ ~~ <l ~ "WCfR it~~ m 7fit rcn ~ 
~ \34'1 Iii '-.=JllR' ~ fWn I ~- 3lurr<:f if wT ~ fC1 C11fl ~. . . ' 

61i<$lgx, -$1 -uiT Rl$11'1 fCitJ~¢ ~- cfi 11{ ~ \Rll ~ gxii¢ '7ffltm 

¢1j<fl' cnT -;:rr=r ~I CJI'{f1CJ il ~- fCidlfl ~ ~ ~ ~ '<IBG"I'i ftffi" 
3tR <l (q. c;re=41~i¢x fli-Q) f1cR '<ii5~lJ~ ~ (lm Gl-;fi fr ~ >li!IRu~ 

~. ~ cfi fi$1Licnl· it xl" ~I (~ \3Cfi\! 01 : 1) I ~ '<IB<fH ftrb 1ft 

I . 
3Tffll1f xllii!~ ~ - ·~ xirffi,~ cnr ~ffii51'<i', ~ >li!JRoft ~. 

"ftcrq 2054, >1¢\!01 2; "TO 264. 
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~ .~ 3ftU \Jll '1 Cb I"! ~ JfR f6cft if . TfiUm '<i I ffi '~ cpl . c;rA if ~ ~ 

rn~l~l'l ~ ~ cpr ~ ~ gx~Cb 'i!?ldfCI' "ct. (>f~ ~ Pi~ cn'T 

"lffUm Cb~jcft (1884 t) "xf ·~ cpf ~ 1881 t if ~ Rl<'llfl ~ "xf 

94Cb"! 3IT ~ cll (~ ~ 3ltzn<l cn'T ~ Rl<'llfl ~ Cf>'T ~)I 6fTfi 

"!I Ji eft '1 fft6 3ftU 31 jcH G Cb ~ ~ I 3ljCTTG ,cnnl ~ .l=fft1111 ~ ~ ~ 

f6cfi # fcl $11'1 fll ffi '~ "CbT x~ fclx:rr I 

~ ~ ~ j\!£1\JlY cn'T gx~Cb ·~ -xan xifi1?1' cpr ~ 
. . " .. ~ --. . ·' 

"xf ~· 3ljCTTG 1893 t if fclRrr '\J1T t7P ~ fcl <'11 fl ~. 61 i c6l gx -xl ~ 

clll (~ 3WT ~ 3l~ ~ ~if ~ fc1c>llfl ~ cn'T Fc1$11'1 1R 

· 31 ~ d gx~ Cf>l. cn'T ~) 1 

."-ct. (>f~ ~Pi~~ TffitRf ~ ~ -=c:rR ~ ~ 31RIRCk1 'qJGq 

fctcq·, ·~1cpfdcn ~ i!~cnl', ·~~-RI$11'1', ·ft~-fctur. 'TfRI'-fct~r 

c=rm 'cii~JiO\ScYI Fc1$11'1' ~ ~~ cn'T ~ x-crrrr cn'T (~ ~ ~ ~ 

4R~It:e 1) I 

(>fa4) ~i Cb "! Pi~ 3tR "!I Ji <n '1 . fttg ~ 31 Rl RCk! egg 3FlJ ~ 

CIJFckim· if -ct. ~tll(R ~~ Ji'lxl\!£1'1 "C1Tc>l", GicrnCbl~'~ ~~ :!nflcllcl, 

'fi\Jl~t:l{l "C1Tc>l", ~ m, Cb1Rrl¢1l'Hil ~ fttg, \3Jil'11~ PiJ>T, '<"11561<Q'HIG 

fttg, Gl4iiGx ~. fClo~~i¢'<. ~ 'fflt11"!1Si #f.~. cMltR qfO~t1 311ft 

3Acn ~ lffilj'BTCI' ~ ft1 'i5l ~ ~ if lTfUm' fll ffi \~ "CbT CllClft~ Xt)q if 

\3ClRT I ~ ~ c=rm ~ ~ '<it:ll)fll[l) Cf>'T x-q.:rr3ft ~ ~. ~¢1~1¢ 

GfR .. l'J¢1~1'1 crf 4R~It:e 1 if ~ \iff W ~I <:ffi' 4R~It:e ~ ~i!IRuft 

x-rm, cnm ~ 3Wf~ gfficnlc>l~ ~ >i2:111 ~ cn'T gx~Cf) "CbT 3TT'CTR 

6111Cbx m lfm ~I <:r~~ ~ ~ 4Ri!~ 4R~It:e 1 if 

~fl~ll I 
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TffUm ~ ~lr!RCfd ctlq?l4lll~ft Fc1$1H ~-~~ xan, ~Gf!PiliR~I 

~-Wl- ~FcPf'!il, ffi-~FcPffil, \Ttilffl~. ~FcPf'!il W"Bf, ~. 

¢1~~11'01, ~ ~Rhffil, ·lf5 frrrtor, ~-~. ~-W"Bf ~ 3AcP. 

Fc1$11'i ~.£fi ~ lR '41 ~1\!d~· ~ lf ~ lf 3AcP cnJl1 ~ -g I ~ 

~ ~ JfR ftrw 4R~I~ : 1 1f ~ ~ 7fliT ~I 

<ffi ill~ :q=qf ffl \Fl.·~~ uiT ~l\!d'1 ~ lf ~ 

fll f% ,l:j xl xlTtl-xlTtl -;:ffiT ~ ~ ~ ~ '41 ~ lf ~ $11 f1 Cf) fll f% ,lj Cf)T 

f'1~fa1 ~ ~ 'iq\Jil~l\!al · cn1• 3fR ~ 3lclcrA (,f"'1T ~ ~I ~ 

~ ffl Rctct ~ 'HI f%,£1 xl ~ 3FrcP. ~ ~ '41 2ft uiT ~ lf 

~$11f1Cb fllffi,ll cfi ~ Pl~fa1 if flRI?ll xtf I 

"~ 'iq\Jil~lxal cfi. ~ x=crti ~lxd'1 t:R~=q~ 3TR. ~lxd'1 

~a\SC"l cnT li'PIGI'i ~ ~ lf fiR '{+fxaftll ~I 

~-lTV ~ 'm1IT cf; Fc1 Cf) I xi 3fR q R tXf) \!a I cf; "fiT~-"fiT~ ~I \!d '1 

~~xi I ffi ,ll-cnrn ·PI~ fa I cfi >ffi1 fcn d 4'1 Cll I 4 Ch 3fR C&'! 1 ffe cfi ~I f{q Ch 

~. <ffi ~ ~81¢1 t:R~=q~ ~~l":l"H (x=rrf 1930 ~.) cfi 'cu~feC"l -ctn· cn1 

~ ~ Cf)x ~ 1ft 3lPm1 51 vmrr ~ 1 

"~l\!d'"1 ~ '!5\!~"q~ ~~l~'i' 'W1 xl ~ ~ ~ ~-~ 

-~ ~IRiCb qf31c:p1 cnT ~Chl~l'i 3lRl+f ~I ~ \3~'i4 fcP-1-fcP-1 

.Fcrrm cBT XiRT3IT cnT m-eR Cf)T fl.Cf)&q fcnm, (fg ~- 'q-gB 3fq) cf;. 

~ 1f ~ ~ 'cl~f"eC"l "%1' "Xl ~ m 1 cl~f"eC"l -ctn ~ m m-

1Iaris Chandra's Magazine (A monthly journal published in 

· connection with Kavivachan Sudha) containing articles of literary, 

scientific ... 

Edited by Haris Chandra. 
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Published by the editorHaris Chandra on the 15th ofeverymonth and 

printed by Lazarus and Co. at the Medical Hall Press, Benares. "1 

~ c1~feC1 ~ if U1fr Q)~oll cp1 qq;Cf)x ~ fffi1 cnr m 3TTfA 

·m \JllCIT t rcP ~ •"F'l\ill~lxOI ·~. ~ ~1x2!"1 ct> ·~ ~_;fc1$11'1 ct> 
~ 

~ ~ m "ffl "Xl Ji5~~of ~ Tim ~ ~ 3tR -rrfu ~ cB1 

~ fclm3TI if ~ ~ ~.· Rlc;cgC1 "ffTCP-~ ~. ~ cBT 6X 

~ xl xtciT ~ \3 fl c6J 'HI ffic=q xi S04 G I cp1 ~ ~ I ~ xi I f6c-ll cf> 
·, 

fclur~ ~lxfl"1) cB1 ~ ~ "Xl CJifchl{) "51 

<:ffi" X1iT t rcP ~ -pr if ~· fcl $111 ~ "\iiT ~ m1fT if m
~ 2IT ~ ~tTR fcRfi .., fcRfi ~ if ~tl fq $11'1 fcr&<:r ~ "ifi "¥. 
~ ·~ ~. 3tR \NT~ <:ffi" ~·~ ~ m1 ~: ~1x2l'"1) -pr 

~ ~ . 3tR xi 1 ffi e-ll cf> fc1 Cf) 1 fl cnr >r2TB \)~ "Cf)"fB -gt m 3tR ~ 

if ~ $11 f.1 ¢ ~i 1 ffi e-ll cf> f.1 JOlT o 1 cB1 ~ ~ m ~ "Cf)"fB cp1 #rGf-qq-., CB"fC>f 

%1 \JIT Xi CfJ iiI t fGJ 'H 451 xi~ I Cfd q R 0 I fd 3Tf1T =q C1 Cf) x ~ "Pf if Nffr 

t I f(R- ~ fGiii.-11 flJJ"ftn (fu1xi<'61 fcp ~ Fclx-<Jii ~ 4R~Ite : 1 if ~ 

~ ~ t 3tR cgt9 ~ 3l~ cf> 3Fd" if ~ ~ ~ . t) ~· <J7T if 

fc1 $11 '1 fc1 tlll Cf> {i I ffi e-ll cf> "ffl if frl C1 c11 g, erg Cf)ff ~ t I 

~ fll f6,ll "Xl ¥. ~ ~ if fGJ 1 c61 ~ 3tR 7ff(r m--gc -BT 

~ ~ fcl$11'1 ~ if W ~ xl ~IC1pl'DI ·~· CBT 1111 ~ l=ffi"fCf 

· cnr t 1 ~IC1pBll ~. X1iT ~ m. ~ 3lm if ~lx21'1 -pr 3lR ~ 

"Pf cf> ~ cf> xlg ~ I ~ 'HI f6 e-ll ~ cBl \ill '"I Cf) I~ trR cf> ~ 

·. 'CFI'"Uill ~ ftS041Rii ~~ 'BTlT 1-2, 1'1¢1~1¢ ~· ftlf%c-ll flUlC1'i, 

· m Tim ~ l'liiJRoft "fPTI, ~ ~ \JIT ~ g 1 ~ \ffr ~C1151~1G 

1 
$1Hii'"G ~"'""~" -·~1x2l~ 5x~il'ii : ~ Cllfcm(il ~·. fq~CJfclEJJ C1ll . 

QCf)l~l'i, CJI~I 0 1~fl. x=J1 2004, "TO 48-49. 
I •/ 
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·~ ·~ ~· (1877 t) f.i¢1C1d ·~'I ·~ ~· ~ l1TUfl1 ~ ~ 

~ c#l viT xTcrr c#l erg ~ tilffic-<l ~· ~ ~ .~ ~ ~I ll 

<:ffiT ~ ~ ~ ~-~ ~$Jif.icp ~ ~ \Jc{qcl fl~i~ll. ~ ~ ~ CfR 

wt-
">rcmr cBT ~ 3l'4T C1cP "&cP-itcn · ~ ~ st ~ I ~ X11m 

~ fcrn'R flfl:7ld ~ fcO ~ ~ ~ m?:-BR: 4xflr~3IT ~ 6Ffffi ~ vrr 
d\Jllfl<l ~~ ~ ~ err \Jl(>fdl st ~ ~c-<liR ~ ~¢C1r. ~ -g 
a11 \J1 CBC1 ~ fcrn'R ~ ~ m ~ ~ \1({1fft 'ffi1T ~ ~ 

Waving motion ~ ~ ~I '-' x x .·~ cBT l"lftr· ~ x~cf>u;s if .18600 

~ M ~ 3tR .~ ~ x~cf>u;s it cf>crc;r 1100 'QfC \TTT xiCBcfi -g 1''1 

.. '!> 

., .. ~ ~ Fcl$11'1-fclc\ m cf.: ~ Elementary Substance ~ 

qG'f~ ~ CfR" ~ -g I ~ <:ffiT ~ ~~~Tf.iCB ~l'<!flifl'<! ~ 4RClct'i 

Fcl~~dl ~ CffiUT qtq m=cr ~ 3WT .., ~ 1R .., ~ 1"2 

"~ Cf«J ~ ~. ~~. t:B ~ q ~ ~ viT ~ >lCf)R cpr 

'$JR ~ ~ ~ ~ (~f"(;j~j 3fR '{~r{~~l'i) ·~ .-g X X X 1"3 

~-~ ~ ~ ~ m ~ mm ~ rft=E.r-~ 1f \3ct('<!0/ 

.· fl1c;r ~ fUl'ix~ ~ m tr ~ C1~11<ll \TTT fiCBdl ~ fcO 

~ rx8~ ~ it ~ xilffiC'<l ~RP:!'i c#l -.=r ftrct Fcl$11'1-fcl~<lCB Rl~=q'ir3IT 

if m ~ ~ ~ ~$1rf.iCB ~ 1R ~ ~ '41 ~. ~ tr .,.gr 

~ ~ Cf5l: ~ ~ 41d¢l. C1cP fffi1 3fR ~ ~ i1 q§=qr~ c#l 

.I. ·~ ~~-~ 1880 { - '>rcmr' ~ ~ ~. 
2 ·~ ~·-Uff 1880 t - ·~ 4RCJct'i Fclj~dl' ~ ~ ~. 
71ffi 1896 t. - 'f!'i)<fPI 3fR ~· ~ crur ~. 
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Cf)~~~ctl ~ ~ ~ ~~Fc1m, +t ~~~~ ~ ~ 1 ~ ~ +t ~ &R 

l=H50=JY\OJ fiTct" <:ffi ~ fcij ~ \lfr, ~ fc1$11'i cfi ~ cfi ~ >rmX-~ 

cfi "frl~ "'il ~ I ~ ~ ~ "fiT~ ~ sot I 'i Cl ct I cfi fc1 Cf? 1{1 +f ~ ~ I 

3ll\Jf \rl6f fc1$11'i cfi ~ fc111~ICf?l~ ~"<1'<'14, (~~lx=::ti, Y'<SOJIOic?ill, ~ 

'<l~illlf.ict? 3TR ~ ~ cfi Fc1ct?lfl cfi ~ +l, ~C1l~C1 CIIM~I cfi . 

~ "if, l>llpfdct? 3fR ~fc1Cf?. 3lfig(Yf'i cfi qR- "if, Jl~tr 3t~€flfTI<'B1Cf?xUf xl 

~ ct '< 'i I Cf? x=ctX CfCP ~ l>l '&~ o I cfi ~ 1: "dlcr-l>l~ E:ll f1'1 it1 cfi af:;{ +f 

"dll~c'< ~·· [~ ~-"xl ¥RT ~ tfcrr '1tf ~ \1fT flct?dl] ·3llft 

-~ l1FfCf 3fR SOJ I 'i Cl ct I fcRTtfi ~ +f), ~ 3lT -~ -g Cf6f ~ "if ~ \Jfr 

. cB1 <:ffi mxurr FcP ct ..fi ~i ~ -41 1 -& fcl=>-

.· " ,~ ~ ~ ·wrx=?f 3th-· fctci crm ~ m ~ ~ Gflfcl ~ \3 "1 fd 

Progress of Humanity .cpr ~ ~- §;3ff m \ffi ·ell~ tr -~ WIT 1'.1 

~ \Jfr cfi ~ ~ ·~ CffiJ -$1 ~· (~->r<fttr \Jff 1901 t) 
q <P Cf?-< ~ m-m ~ &R 1"fCf '41 fcf> \3fT Xi1l<T <1 ~ -&clT RPct 41 

·~-~ cfi "fiT~ ~ ~ilffi(X1 flJ:YGI CBT. ~ ~ ~I ~ cffl" +f \Sif4'1· 

cfi fc1iPI'H Cll G cfi ~ "d~ · tfGT~ ~ "ifg~ 31cRm q;J I ~Jil-~ !IT 

3l fd Cllll Cll ~-e;rr ~~ \111'1 ¢I~ cfi ~ ~ -g I \JffiT CfCP . tfGT~ ~. 

~cll ~-e;rr cBT fiTct" ~ 3lllf ~ em- m ~~ ~<) m Fc1 $111 cfi ~ 

~ cnT ~ <:ffi ~ Q)1l ~ ~ ~ I cffl" xl \3q~ "CI5 3hT 

~-

1. ~iciJl>lct?l~l rtJ>T ~iJ:YI~ct '~I(Yfptill ~ : !>lfdf.i~ ~:j¢('1'1 ~.~.tt 1996, 

"~ 3TR ~ ~" ( ~ >rcfrcr, J.T1Tf('f 1886 ~.) ~ ~ xl 

~->rcfrcr, 3Pffi1 1886 ~. 
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"m ~ -$1 ~G~~~~ -$1 ·~· ~CfJc1l cpc;r il~('1)¢ if fctrfr 

. >rCPN -$1 ~ ~ m ~ ~ -;:ffil; "CRW ~ ~ ~ ·~~. "CPT ~· ~ "lffi" 

"fiT-m \ifTCTI t 3l~ ~~ -$1 "ifg~ Jmm G"X~ ·~ crx:g ~ m 
cU~J~Cf)J. "CPT ~l:JIC1l ~ ~ X X X ( .cficrc;r ~ "$ ~ q(ff { fc_p 

"CRT~ -$1 ~ -=ctr~ Jmm -$1 \ill"""~ ¢1 ~ ~ WfR ~ '41 mer ~. if 
~- 6 "CR eft- t, ~ ~ \3~'!01 -

: ·/ 

''cgt9 cWl" ~ -mill "$ m~ ~ -mill "CPT ~ ~ cw-=T "$ 

fu<) ~ cnT oNr, 01", ~ 3fR 3l Rl Cll£1 CLI JTCR{QTW "$ ~ l=fB{ ~ 

c;flT t I" 

. ~il'!ct'"1 ~ if ~ 'HII%c:ll xl ~. 3fR fc)~l'i ~ if ~ AA 
· ~ --~ if ll. >rffiq 'il'<ll!OI fB~. 3IT<hurr ~ ~ "~3Tft:r"; 

-< 1 tj en 'i ft.ffi 3Tlft c5 "Yfll1 '41 \3 dl ~ 41ll t 1 g, C'il RP ~ &RT ~ 7Tm 

~ $11 f.i cp fll f% c:£1 ~ ~ l1T?IT if "\3""QC1~ -;:ffiT m "fiCPT ~. ttPx '41 

~d'il \34C'is.:.T N x=rcBT t __ \i•H<tl ~r .3Wf ~ 3l~ "$ 3fu if "([(f) 

xrm if eft" \JfT ~ t I 

'+i I '!ct '"1 ~ if fc1 ~ H fcr1fl1 lR ~· TJ<l -RW -$1 ~ ~ ~ ¢'< "([(f) 

~ ~ -$1 ~ ~·~ trm m~-m~ \3'1 ~ xqfc1~1· "CR 1TCt 

'41 Ncn t ~'15)"4 ~-,-3J'i\J11~ if ~ -$1 ~-'{iA:lGI cnl, 31tH ~-'>111, 

WR, 3fR ctxG~ldl xl, ~'<'ii'! ~ "CPT -w:rrn. fcpm I ~'H1¢l 3fR ~ 

· -$1 ~ <1ft ~ ~. ill ~ .~ ~-m-~.£1" "CPT ~ "([(f) ~~ 

,-xl '41 3lf$n f%ffir '+il'<cti) "Tf ~ Fcl$1H Fcltil!¢ gxfl¢ fJ[il~'i -xl ~ 3R 

\J11 ~~II I ~ 'fl ~ ~ tf.?r 4 R~l ~ if ~ .3lf(r t1 g ("G ~of ~ $11 f.i ¢ ~311 -$1 

~ ~ ~ ~ m -gg "CYJ11T eft-~ (~ 4R~I~ : 1) I 
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~1"!~'"1) "Tf (1850 t-1900 t) +f Fc1$11'i fcrcfm <l2IT-x<TR-ell Fc1$11'i, 

. ~. \JdlRl~. ~. filRPfHI ~ •~ qx ~ ffiw 1"T<lT I ~ 

. CBT ~ ~ if.:IT ~ t ~ Cf6 'fcH)G~i_;l~ trJCYf' fclxfild 

'fclxifi1¢1 RlFCPcxil'1 (C!Cf~4-Cfil{ acupuncture) 'PT ~ 41llJJJ ¢ll).fcp 

~ "!1.-Ql 1840 ~- +f -gt ~ w, fll'ilxxi ~ "£94" ~ m 1 m -~ "Tf 

+f ~ +f -Q-fr ·m-m qx ~ ~ ~ ~ I 
' . 

~ 3l Rl RCfd ~ -qx gx"{l Cbl. ctr ~ _ -~ c>rRft ~ ~ "Tf 

(~1"!~"1 "Tf) ct ~ +f ~ ~ t (~ qR~~~~ 1) 1 6fCTI ~ i!1{411 

- fc{J Rl FcPct-~1 ~ ct ~ fGNr. fcrr<:r qx ~ ~ ~ &1 dl -g, em- t 
7ffi1Rr I <ruT 31~ dfCPI &'! . ~ >ffi1T +f ll ·~ ~ q R~ q qc;rr' xf 

~¢1~JC1 ·~ ~ ct fcl¢1\ti it ~ fcl&'IJ\11 tfr ctf ~·-~. 

~ ~~. ft-ffi ~ ~ xf 7TfUm- om Fc1 $11'1 (~ ~ cp om 3l i\~d) ~ 

qx gx=(lCbl ctr ~ ~ ~ ~ ctx m t 1 <rg ~ 3l:fP gx"{l¢ ~ 

"TO 310 d2IT 316 3tR 317--~ \)({~ t~ 

I . 
3Wf 'BTlTI gxf1Cf51&1ll (~ !'li!rRuft wn, CJ?Tffi) ~ xfi¥14?1 ~ >r~ ~ 

xf \)({~ : TD 272. 

31 



. w-.x-r. g '{"(1 Cf) cpf -;::wr cYl~Cf) l>'l Cf)J ~11 

CTlf 

1. ~ TffUrc:r "ffifCP : ~~ 'J1PT ~ ~·ft-tg 1879 t 

(~~w~~) 

aBr c=RCr. 
! 

x1~cfl~ ffm". 1881 ~-2. 

3. ~ TffUrc:r "ffifCP : ~ 'J1PT ~ ~ ft-tg 1882 ~-

4. TffUrc:r~fd)~ 
' 

~ 'J1PT " 1884 w 
~ 'J1PT " " 

cm=m- 'J1PT " 1886 ~ 
·./ 

mm 'J1PT " 1885 ~ 

5. TffUrc:r ~ c;r~~icnx fll~ ·~· 1884 w 
6. ~"ffN 

~ 'J1PT Cf5 I ftl Cf5 I ~ ffi6 1886 ~ 

~ 'J1PT " 1886 ~ 

7. ~~ 
. . 

··~ --

~~ \3~111[[ fll~ 1889 ~ 

~~ " 1889 ~ 
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cfrffiT 'mlT " 1888 t 
mm 'mlT " 1889 t 

" 

8. ~ fcrw q-gc;rr 'mlT \3111~1~ fB.l).l 1889 ~ .. 

9. ~ ~ 1 ~ 11U 1 cl tff-=crcrr xlli~~~x m 1895. ~. 

10. ~cn~lfUICI ~~ 'mlT ~~ 1896 t 
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w.~.· g '{"\1 cp cnT -;::w:r ~ ~ Qcpl~l~ qtf 

1. ~ fua-n >12.TB ' ~lfll~"! ~ ~-Qll f2l $11 '1 1882 t 
~ ( orqti 1 '1 "G 

~) 

" " " " 2. 

~~ 
" 
~-Qll fcrm " 1898. t. 3. 1'1dl4~1"!1401 

Pi~ 

.( 
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w. ~«i CJ? CDT rwr ~ fcrn:r !>Fl?l ~I '1 

"ff. qrf 

1 fll~~lffi ~~ ~ ~~~IISHil~ ~ x=crR-QZJ fcJw 1885 t 
3ljCII~CJ?: ~ ~ 

PiJ>f 

fll~~lffi " ": " 2. ~ 

~ 

'wm- qrc;r;:r ~ " " 3. ~~ 

3l jCI I~ Cf): ffJ <041 Cj "! 

~ WX"Uf '+i~ICII'i 

~ 

4. ~.v:r x-en ~ XT<l ~ ~ " 1893 t 
~ 

3ljCII ~Cf> 
~ 

"!lf!<{H 

ftN 

5. ~ ~.v:r x-en XT<l ~ ~ " 1896 t 
·/ 

j'!Sl cr11 
1897 t 

3ljCII~cp : ~ f11J>~" 
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. ®fi ~ Fcl$11'1 

ti~~ Rlrt~'1 

ffi~ en "TT 
(1901 t.-1920 t.) 



~ l1lUr1 it fcl $11'1 ~ em- x~: en ~ ~ it ~ \JffilT 

· t;:- {-q(ir;j(il ~ Rl$11'1 ~ c=rm «ldr:i 'Bffif it Rl$11'1 ~ 1 ~ 

cpffCf)xOI mT ?llxicn <:f6 t; FP <:f6 ~ ~ it fcl$11'1 ~ cpl ~ 

x=r=m q3T ~ ~ xl cp-tf ~ ~ ~ ~ q3T ~ ~ 

'!Slli1fll t Rn'ic:B Cf)"RDT m ~ ·~ '<ilffi,ll cf>. 3l'"fPffl Rl$11'1 ~· 

JfR ·~ 'BlliT it fcl $1 1'1 '<i I ffi,ll' it ...,- ~ ~ 3RR '<i 4i $1 d -g 
.. ~ l11llmlL4CB ~ 31'"fR em-~ ~ cnr \3"Wf ~ -g 1 m ~ 

-41 l1l ffi f&3 d '<i I ffi f&1 Cb q f3l Cb I it fcl $1 1'1 cf> ffi<1 f.i ll ~ d ~ xl ~ x~ 

...,-t1 . ~ VlTffi t; I fc1 $11 'i ~ cf> fW'l ID $ ~l ~ ~. x:cr<:i ~ lT 

. fc1 $11 '1 qx · cmT fffim \iff xm t ~ ~ (fq) -..:rtT tJl1cfi 1 w "151 
<16 \N-T· 'BlliT cnr ~ t fGHi¢ c;rmit "CfTOCl) ~ CB-<1~1 '<iJi$1~-~ 

~ ~ ~ Fcl$11'1 cf> ~ ~ it ~ 3liCJ~liCBfll ...,-tt ff4i$ld m ftl>x 

~ Fc1$11'i cnr. \JlT m c=rxg mt ~$11f.iCBfll 3fR 3l~$11~Cbfll qx ~

XT<i' %T-f ~ ~ ~ '(-f I rg \ll \(~ fc1 ~I" cf> "f(R c#r ~ $11 Pl ¢d I c#r 

CJ? '<i~ 2'1 qx m em- xsm ...,-tt \j('f'R lJTliT 3tTx m q R ~ ~ ll <16 t fclJ x:ft 

it xl f.i "Xll'i ~. ~ '<i I ffi \ll cf> fctwclf. ftre=rcP 3fix fil 'ii CJ? <16 %Cf s<) 

f1ic;r ~ fclJ ~ it cmn-cgt9 Rl $11 '"~ qx ~ -rrm t ?. ~ ~ 

it % 'fllll~ tt ...,-tt FP fcl $11 'i cf> ~ i11 R¢ ~ cpl- BOT ~ I ~ cf> 

"CfTOCl) ~ ~ % w ~ -g C16r ~ ~ xl ~ Plffidl~ ~ \iff 

~ ~ ~f¢'1 P1R ~-xlcft ~ ~ ~·-en<) ~ -g C16r ~~=em 

~ -xl ~ Rl$11'1 cf> >@r \3~1fTH<il, Fcl$11'1 cf> m=fr '3l<l f.i\Jf: tffi ~· 

c#r mxurr 3tR ftl>x ~ ~ ~ % e11 i11 ~ \JlT ~ fc1 $11'1 c#r '<114"1 1 ~ 

~ -xl ~ ~ t ~ ~ -xl ~{Sl,iFcPct M t1 
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~ fcH~d ~. 4R~p:c : 2 it ~ \TIT 'fiCBdl %I Fc1$11'i fcrtf<l if 41dct>'i 

"$1 ~ 3TR ~ (fm ~ ~ ~ cfi \3 ({ ~~ll ~ 'CB'41-'CB'41 

. ~$11PI¢l. ~ ~ ~CIPilll '41 'W<!'Fidl' if -mtfi. "\JfffiT m 5 I ~ cfi 

c=fR lR 3ltlcrr 1903 ctr 'fi 'HCI eft if ~ cfi ~ ~ $11 PI ct>'i ct>l q '<PI CB xi 

. (1472), ~~c11fB:t<fi (1564) (fm ~ (1642) cnr ~ ~ ~ 4Ri!ll 

crm" ~ 31fclccprx1· cnr xilfll'""£1 fc1C1xo1 ~Chr~ld £3IT % 1 ~ "11'<1£101 

I) 4 I d) ";f GfrT il C1 CB \! 45 \! Cf ~ 1913 cfi 3icP if ~ cnT ~ fcl 'f1d 

~· q Rill! ~ ftR-rB ~ 31 Fcl ccp 1 "<l. ctr '41 -=rrm ctr ~ % 1 ~ 

Cf)T 1'hfCJICJ)~OI Ri~id ·~ Cf)Tl1 Cf)T Ri~id %I ~ ~ if ~ '4X '41 

ilcn-'dl'P ~~~~I :Jj'{i)'fCIICJ)~OI ~·lR ~ ~ Cf)T ~ 3TR 

· \3 'fi cB1 1W1T (fm 'P21l '4X Fe~ oft 3/tif[<:T 4 it ~ \TIT 'fi CB cf) % I 

'1'<l4lll ~$11Pict>1. cfi w~-w~ 'fi'<{Cid"l ";f \Ff ~1xeftl! ~$1JPict>l 'CPT 

'41 xi Hi l'i fclR:rr %, ~ 'i c:B 'CJ)'RUT ~ 1fffil <if xi Hi 1 'i x=ffrR 1N if 

£3IT I 45\!Cf{'l ~ 1903 ~ xN«!ctl it 1=ffiR ~1\!d"lll ~$11PICB GPicft~l 

~ -mn (~) cfi 31fclccpl"<'i ~. \111'"1¢1{'1 ~ ~ ~ ~ t9qf I ~ 

'ffJli) .c=tR lR G1 ~ if "ijcr fq XSlll ~ % 1 1Wc1T ~ ~ $11 PICJ> cnr 

~ q Rill! cfi "{i)tf if % \if 61 Rh ~ ~ ~ 31 Fcl ccp 1-<i '4X c:B ~ d 

% I lf cfiqc;r ~ cfi ~ <:ffiT ~ ill i5 d I t fcP" 3lUfT1rCf> \11 ~I <n ~I ~ 

mx-r <l ~ ~I\! eft ll ~ $11 PI cp ~ ft1 '""6'14 Cf 'i '{:q fd '\JfTRf if ~ ~ cfi 

mxr <:ffi ~ 'fR rq XSlrlll fcP" ~--qrm if '41 ~ cfi ~ -qr-4 \ifRl t 1 
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~lxd"llll. cB1 ~ cnT fq:vH ~ ~ 4~il~ cB1 ~ '61~~47' ., cnx "R 

· ~ ~ ~ \3 '151 -i Fcl :VH cf> -qo;f-qro-:r .cm R1 e1 R1 e11 3llAT ~ 

if ~ ~ cf> ~ cgtJ aR1 m '41· ~ 1 \3'1514 31IF) ~ -~ 

cm "1fll ~ if ., '<{5147'< ~ ~ it "WFIT ~ m 1 ~~~

m" 3tR "W"tfur-m" 'lP1 ~$11f.1Cb 6RJ ~ tT ~ ~ ~ 1 
; ,/ 

~{S!Cf)x <:ffi. ~ ~ ~ m-m ~ rcP, ~ 'iq\111~1'<01 ~ cF> 

filf5c-ll -rrcfr ~ ~6'ffi1Cbiatt" 3fR .1\"!G~ff ~ FP \Til wrA it \Ji~fCn 

·~I~ I' (1fcfficl" cBT 3l fd q Ill ell 3TCN-l2-TI, -=ctf~ 31CR-l2-TI) qx -~ it ~ 

cgt9 fcfw £3TI ""11ft ~C1 d I, ~. ~ ~ ~ fcttn:J cnT ~ 4 I dcnl cf> 

-~ if 'C1'R cm ~ .fcpm I <12ITX~ ~ 3l~ it ~l'<di) Ji0'5C1 cf> 

~I C1 pro I ~ Tim 3lf1T 3ITiJ11l "<I Siil ~ WfC1" cf> ·~ WPil' cf> ~ it . 
~ ' ' 

~ 'qiJf cBT Tft ~ I ~ilfil~ ~- ~ m ~ m-x-rcrr m x-rrc;r ~ 

~ cf> ~ ~ -mill ~ ~ ~ qlfcl?Lf> ~. emiT m ~ mx 
~$11Plco ~ it 511 ~---qrcq ~. -~ '{j'i<P"l tr mx ~ ·~ ~ 
~~~I~~ cBT ~ fq$11'"1 cf> "Qfrr ~ ~ ~ ~ 

3fR \3 G HfH dll 

~N~:q d1 if ~ ~ ~ ~ f1ic;r ~ ft1 'i c:B ~ ~ cn'i cm -;w:J TICP 

""11ft trn ~ I x:q fcl ~ Cf5 ~ \Ff ~ $11 f.1 Ch ~ cnT ~4 4 I G Cf) WJfrn. 11R ~ it 

-~ ~ 1tf ~-~ I ~ cf> dR qx 3flfr \j)(R Lf>'<qofl 11ffl 
1903 cBT 'H'<«hfl it 3ltzrf4Cn 6Rj ~ ~ ftffr ~ cBT 'qiJf cBT Tft 

, % '41 ~ tl ~ ~I 4R~I~-c-2. it fiHoqdl it u-q ~:VIf.145 ~ cBT 

. ~ cfr Tft ~ I cmT '41 fWf · ~ ~ q)'f cf> 'lP1 ""11ft fG-4 Tf4 ~ '41 ~ 

~ cf> ·~i.41GCb-~-ufur tf 11RT \YIT'iT ~I 

~i· 4 I G Ch Si 6l G ll ~ "Gfi cBT, <:ffi ~ fclJ fi '< '{:q cfl if gq;l cm;ft 

~ '<il~ftlll'i cf> ~ cpl ~ ~ ~ cBT ~~ clT 3tR iJfcn 

48 



~· \ifi ~ ~ 3TR ·lf4N fllffic-<:!Cf.ll'< ffi cf> m~-m~ 1WlT cf> 

. -it4N q 1 '<\!3ft '41 ~ ~xi R1 ~ xi'<'N d1 if u-Q ~ $11 PI Cf.l ~ 3F1 ~ 1 ¢4 '1 ctr ~ 
~ ~ :rm -gl ·m~· cf> ~ ~ 3TTm"4 +nw=ll'< ~~-~ -;i 

~ xilffi,;q cf> fGRT 'i?ll'iCf.liU\5' em Pllifo1 FcPm Cffi f.i~=q~ -gT 3ig<14'l~ 

t ~ ~ % fcp ~ ~ m "Cf.ll fcl~lt:!Cf.l'< ~ xilffic-ll if ~$11PICB 

. '(i)$11 '1 "CTT"R ~ -Cf.lT ~~~ flle1 ~ em .~ ~ ~ ~ 3lPT -;:r ~ 

~I 

~ "Gfi "$JA Chi Fc1 CfJ 1 xwft C1 ~ if Fc1 ~cHfl ~ ~ 1 4>'<ct{l 

. 1901 t ctr fl '< «< \ll l{ ~ \ifi -;l ~ ~ tfRu1T -Cf.lT fcl $11 '1 ctr 
. fciCf.llxWftC1dl cf> ~ '"$1FT' ~ ~ fN& 7f4 ~ it 41d¢). "Cf.ll ·ctRf 

. fli:J$lllll t \JRT ~ -
" 
"~ fcl $11 '1 ~ -g ~ 'W1 em ~ \Y"f fcrtrm it 4 I'< G~ff 

~ ~ Wtr ~ fclqCJ<{U1'1 (.!?X ~ -g I Iffi ~ ~ CJft ~ 

-;:ffi11 ~ "fl1i<l ~l~'<i'< ~ oi "cl~Ck'15~" "'11% fcl$11'1 "Cf.ll ~ ~ 
. ' 

\3f!CI?I 3iR-d0=1 ~SilfUid ~ %I 4?1C11""d'< it \3fiCJ'>I ffl~id 3Rf fclaH'i 

~ 3Rl~ ~SilfUid 51 \lil~~ll, ill ~ \Rf qx· 3lfcl~ctl'<i ~·- it 
. 31·-M~ f£1 ~ 1 ~ fcl t:1 ;q CB ~ em 11ff "fMT Fcl qct C{\li '1 li"R1 

~ -g, ~ ~ f4 t:~ ~ Cb ~ 11ff "Cf.ll -;:r li 1 '1 CB'< ~ em Rica it1 -gT 

~~~I" 

~ \ifi ~ ~. cf> '$11'1¢10\5' cf> fciCI?Ifl cf> ~ xfl41'1 ~I 

'fl '< X"CJ cfl ' ~ ~ ~ % I 'fl '< X:<ldl! 1 if fcl $11 '1- fcl t1 l1 cp 3ltA fcl =q lxl "Cf.ll 

CifCfCl ~ cf> 3l Rl R&d li 51"~'< WR ~ -;i ~ 1i1?fT it 3Rr?r 1ft 

Fcl$11'1-fclt'lllCf.l ~. ~i?liPiCJ?).- ctr \J1lCJPJ;qj 3llfG ~ ~ 1 Iffi "f16J cn19 . ~ 
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.mt<l fcn<:rr \TIT 'HCf>ct I ~ I ~ <rrff ~ 3fm<l xf. ~ ~ ~ ~ cf> 

~ ~ fclqxOI ~ X6f t-
Jii:;lql'< ~ fii11Cic>fl (fi¢&1.1- ~i41~1; ~l'l!ct£!1£!1CI'<)I fchctl61 tR 31 
~~ xf !>!Cf)l~lct ~..Qf if Fcl$1J1 fcltf£tcp ~ em fclq'f!UI -

~ cfi;:r if - cfR:R. 'Bl1T cf> ~; l:lJ-ql1 ~if ~ RlFchctil 

(~)~ !>ll-ql1 1fml if . \lii:;l\lil 1"JI'I!ctCI~ em ~-~ ~ ~ LR. 

~~I 

~ "'qN if - 'Bl1T ctr.1 cf> ~ ; ~ ~ fml 'Bl1T "'ii"R -q ; 

<Pl4~Cf>xil ~~c1lR;iL!l 3tR ~~ ~ ~; ~\lilfTt1 ~Cf)R;(11 W ql~'< 
&1ft c#r \.T1lC!f1£Ii ~I ~ -c:ftir. if · ~ Wf c#r m:;IT-1~ ~ ~ "$1 

., 

. <IT?IT-2~ ~ ~ Chi <IT?IT~1~ ~ ~ ctr <:IT?IT-2~ fcl ~~£I fl em fcnsll:r 

. ~-11 fclf<{Rl£t~i "CPT ~ ffic:-21 41ctlc>l-~ qjfQ£11~ "1"1RI ~ 

~ "CI1f c#r ~ ~~ cfi"fT c>rmr cnf cf> ~ \lil'iC!~'i ctr aaR£Ii 1 

. 'Bl1T u: if ; ~ 31~¢1 Chi cgt9 \ij.Jic1l \J11Rl£Il ~ m ~ Gi~1c1~ 
~~ 3J1f>~cpl cf> (9CjJCf)l'l! \Ji~lcll ~~. '1Ci~0\S (3Jltlct>1) c#r ~ 

~ "\JfTfu 3I1ft I 

. · ~ t:ff:il" if ~ ~ 1 'I! ell £I fiHi crii I fc1 iJ 1 'I! <Pl cU ~1f."1 Cf>ll ~ $11 f1 Cf> 1 

"im"®cR-~1 

~ "fiTct" if '<'11'1~~111 ~~ Tf~ cf> m 3tR 4RJil01 . .-~ 

. ~~ ~1clriil "GftcR cmr crx:g ~ ? ~~ ~· Fcti!NI Jil~tilx -fi ~ tr 

m-rl 1"1 I '<ct Cj ~ -q ~ c#r ~I \J1 (l1 Rl Fchff!ll ~ 3TR \J1 (l1 81 ~ ~I 

1TBT 3iR 00 if ~ 3ITfG I 
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"lf5 x-rq ~ ~ Cb x o:m fl '< t<l ct) if ~ ~ $11 f."1 Cb ~ em ~ ~ Cf> x 

1=fT;:pff ~ fcn ... ~ "Gfr -.l ~ f."1~=q(1 1"-ffi 3lR f."1~:q(1 cm4wSi cB

. 3fT1N ~ cB- $11'1¢10\5 em ~ ~ cm ~ \3dllll :m 1"
1 

~ ~ if ~ if fcl $1 H ~ ctf 3fR 1if "ffTLP dtCJl'< ~ ~ 

4R~Ite : 4 em ~ \JIT fl¢(11 ~ ~ \?ff ~ cB" A6fCICL0l ~$llf."1Cf) 

~. gX"f1Cf>'i. ~ Jl~<t>\ ~ l>l¢1~1'1 m~ o:m l>l¢1~1'1 CJ1f ctf 

fcl"!~d xrcfr eft" ~ ~I ~ ~ Cf>T 3lTtTR 3Wf'+flm g'<"f1¢1C1ll (~ 

. l>liliRu~ "fPTI, ~) ctr g'<"f1Cb ~ Cf>T ~2-lli ~ ~ 1 

~ 3i fd RCffi tatcft ~ if ~ \JIT -w- ~ $11 f.icp Bm cCr 'l111fT 

· o:m Jl~<t>1 ctr fcltm "4X ~ cB- AG~'i\l;tx -~ wm ~ ~ ~ 
~ ~ cB" ~ 3fR \r;l "4X fecqo~ cB" ~ 3Tum:l' "'ETN. ~I 3T&Jrn 

-=erR if ~ cfflr "GfFT-ii$1 Cf)'( l>llll \J1 'i ~ '{l \!{q &J• ~ -gT \3011) ~ 

61 ~ ~ cBl ~ SH5'fi!CLOJ 4~¢1. ·~ !>liliRu~ 4~¢1' # t9l1 

~ '<I Ail~ ~ cB" Gl cfflr 1if \NT ~- cB" ~ ~ fcl t!'i cBl 

~$Jif."1Cf) ~ em \jfFf ~ ~ ~ 3Tt1IT<l-4 if ~11flla fcpq" ~ -g 1 

3Rf if %rrT il I~~ II fcn. <1 ciT fl '< t<l dl cB" 'H A HI~'< ~ '<"II f% f&l Cf) 

481¢14 ~ - ·~ !>liliRu~ q~cf)J' (WC11 3fcn 1897 ~0 #. ~ # 

=5lAifttCf) 6TR if 1907-20 ~0 (fCf) AlfftCb), 'xiAIC1lil¢' (qgc;rr 3Tcf> 1902 
' .,• 

if. ~ ~. \J1'4g'<~ ~ ~ Jl)41&f. ·xr=f ~ cB" '<"lA:JI<tCb<"G #). ·~· 

(1909 t ~ 3i~¢1 >f'<"lTG :r<=r'cB" '<iA:JIG¢<"G if cnmr ~). 'A'4TGI' ('1Cis<61'< 

1910 t ~ ~ ~ >fliT1T xl, AlfttCB "4?f qgc;rr 3Tcf>). ·~· (~ 

. 
1 xr=r Fcl C11 fl ~ -'A 51 cfl '< >f'<"lTG tatcft 3iR ~ ., Cl \J1 pI\! OJ' '<I \J1 CbSi (>'I 

l>l¢1~1'1 "!>1"2-lli "Xlo 1977, ~ .383. 
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~· 3TcP 3ltfc;r 1913 ~0 -q CJ51Ci'<lli ~i~l"!l~ cf> •<-ts:qiGCfJfCI -q llUI~~~I 

~) ~m 'Fcl$111' (J>fitR qrocn cf> fll"qiG1 -q 1915 ll ~C1161611G ~) ~ 

cpf l'l¢1~11 mm X6T ~ ~ li61<flx ~ ~· cf> cgm;r 

tJs:qiGChfCI (1903 ~o) -q ~fU\SI!:l1 ~. ~C1161611G ~ Plen<:1-i cm;fi lilffict> 

~ 4GICBI '!NX:CJdl -$1 <')'!51Cf)l. 3fR 41dCf)l. cf> ~ ~: ~ 

. <ilenf1llldl cf> CfJRUT, '!i'<X:CJJl 1ft ~ "TJ -$1 li6'fClLJ\uT 4GICJ51 cf> Xi)(J ll 

~ Q5X "fll1=A ~. 1!511 '!i en~. fcl $111 fcl ~ IQ en affi cf> l'l en I~ 11 cf> ~ lll 

311N ~ q G! en 1 ~ -il Fcl $111 ~ CI?T ~ 3fR 'P~ cfT;:ff ~. -qx· 

tl '< \(oq <fl cpT c Cfen "! ~ it. \3'1 f0:IT "\!18111 ~ ill ~ ~ ~tR .:qj'Oq) cf> 

tJs:qiGCf>fCI it 'Fcl$111'. \Ill 1913 ~. it Fcl$111 4R~q' ~ -$1 x~ cf> 

"6ITG". 1915 ~ ~ct>C14 c>riT ~I ~· "6ITG" ll ~ q~enl ~ ~ ~ 
' 

fcl $11 ~ cf> ~ cf> ~· fRW "Gi'A wft I 3TJ\if tlllil ~ 4 I dCf)l em ~ 
q G! CB 1 'Xl 'C1"Pl ~ cf> ~ ~ Fcl $111 ct> ~ fftca iffi -$1 ~ 

\Jl 11 CB I;{) >fTC(f Q5X ~ >IT~ W ~ I 

• 
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. ·. I~ !11 4~Tll 

. 3t)x 

'f¢l~q !11 4~'if ctr ~Cf>l' 
(cnr Ji5fCI) 



~ -pr ~ ~ cgt9 crm T:f ·.~ !Ol=qiRuft WlT cmfi ~ ~ 

~ ~ -m=r ~ ·H~ I G Cb(CI ~ I T:[Cfi Si rfl ~ \iFl ~·H1 Cb llT"ffi PI Cb I ct ~ ~ 
~)GFJI ~I ~ ~ "1913 { it ~ ~ GTff ~. '<i~IGCb(il ~ 

fctfcttr. ~ xf ~ u-~ cpf . 311 ~1 \J1 'i fcpm ."ll<IT fGJ l{i ~ 1 00 "!r~ 

cnT !'1¢1~1\i ~ cm flCbc>4 ~·I ~ l'!Cbl~lct u-~ ~ ~ cm 'q<Ff 
. . . 

1ft ~ ~ ~ -:TI'l1,...14-=-Cb=.-ctl. cfi m~ fciR.rr "ll<IT''1 
1 ~ ~ cpr 

.l'!cfW~I'i 1ft~ W11 ~ ~ Ji6tq~of ~.~~I 

Si'il~\J1'i 9)fdCb Rl(11 cB- ''33 ~ 3fR 34 ~"2 pq ~ ~ it ""lffi 

"!r~ ~ en ~ ~ "ficm 1977 it l'!Cbl~ld £31T m 3fR "@" ~ 

\34~lf1'1ctl ~ ~ xf .~· ~ it CfR ~ "lJ<IT t" 13 

\34~)Cfd cfl-'iT \3caxor Wlro: 1 3tR 3 ~ !OlilrRuft x=rm, cmft x{ 

l'!Cbl~ld •fclw ~· m l'!Cf)l~rc6)'Q xf ~ 1]() ~I \3Cf('!OI 2, fcmr ~ 

C# ~-1[15 tR Rlf%C1 \Jil'i¢1~ t I 

"lffi ·~ m', ~ xiSiil~ ~ ITm ~ ctT g{{1Cb '"G 

· R~ct 3ITcr "G ~cHl' "CbT ~ ~ t I 

. 3lPT ~ ~ LJ5B ~ 9)'H'1Cb ""G R~ct 3ITcr G ~crk· m fiR ~ cgu 

~-

'"G Rf:Sct 3ITcr G ~PtCitf'. "ll6 ~ ~ g«~Cb "Gil fcp "\J1lf;J 'rfi1IT it 
~ ~ ~ ciT .-$ ~ ~ cm "'iP1 t I iC'f ljtGCb "CbT 'lrl, ·~ 

~ ·~ "die Weltrathsel" t I ~ ~ ~ \J1H¢1~ m 3ilfc;tCI'< 
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Bf\il .~ gx-dm ·~ ~ ~· ~ -=crgcl xi'<"¢'<01 1904 ~ "TO 30 xl 

"Qll{f m ~ % 1 ·~ ~ ~·. ~ ~ ·~ RRSC1 ... · lR 'ff6ffi 

!:OIIJilfUI45 3fR '<fl~~ ~l<"f)=q;:u "!!~ %I 

·~ ~ 3ITcr ~ ~Clx:f' 1111 xl ·~ ~~· "CPT ~ 3fjCITG 

~ ~ tr ~ 3fR ~j~llll \Jflx~Lf) ~#61. -q fcn<:rr % 1 

tFf ~ ~-~-~ .ct> ~ ~~~ Rf\SC1 ... " ftR-r x{'<"¢'<01 cn1 
~ cf> ~ -B ~4"11~1 % erg "crrcff. ~ cps:q;:ft, ~~~ &m 

·~~~"i~x-c 1Rr' qx:flffig~i'i .. ~ ~. m -rrm 1911 "{o "CPT ·3TJOCif 

fi«nxoJ' % 1 ~ x=ix"Cf5'<01 ctr ~~lt~dl ~ ~ ~ %, ftltt~ Rf\SC1 

cf> C'l~lc1l"i ~IC11'i1ct>l. am ctr ~: ~IC11'i1"113IT d'm ~ &m \10l<1 7f4 

cgt9" "Ji ~~ li\of '<N I crfi cf> ~ ~' "CPT ~ ~ jCl I G Cf) ~ fcn<:rr 1J<IT % I 

~ '<1Jii1~ ·.~ ~ ~ if ~~~ Rf\S<>1 ... " em 4Ril~ egg ~ 

WR%-

"zmGJ ~ cf> GP I ffi 'Lc<ll d Q I fill d rcJ ~ m I ~ ctf Wf ~. 

~x"d45 ·~ Rf\S<>1 3Ticr ~ ~Clti; ~ ~ CfRVIT ~ ~ 'ffiT "GJRft ~ 1 

<l6 ~ "i I ffl Cl I eft ~ 'Clef "CPT ftl~ i C'1 ®-6 5 ~ 11\dcUCft 3TtA' 'Clef 

cf> w:rrur. if \3"llfiQRT ~ -g I" 

<ffi' \3~"! 0 1 •fcmr ~· "cf> 1962 "{. "cf> x=if4?'<!01 if u-q ''Q'~ ofl«f)"lOJ Cf)T 

Cl CJt1 Cll' xl ftrm lT<lT 5 I 

. ~ cf> tt B CF> 1 c1'l "i d'm ~~~ Rf\Sc>J ... " cf> \3""ff ~ cf> ~ ~ 

. tMTatcP d'm ~CJRftl 3Ticr 61~tiB ~·4~o-s if q~f"i~ll'<=st cf> ~ m 
~~~Cl'< cffu1 cf> ~ if ~~~ Rf\Sc>L" ~ 4Ri1~ egg ~ m % -
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·./ 

"The most striking instance of a scientific man who on 

entering philosophic territory has exhibited signs of exhiliration and 

emancipation, is furnished by the case of Professor Haeckel of 

Jena. In an eloquent and popular work, entitled die Weltrathsel, the 

World Problem, or "The Riddle Of The Universe", this eminent 

biologist has surveyed -the whole range of existence, from the 

foundations of physics to tlte comparision of religions, from the 

facts of anatomy to thefreedom of the will, from the vitality of cells 

to the attributes of God. " 

<:ffi \3ct;t '!or ·m 3J I~ q "! . "(YIT\if1 ~ ·~ ~ ~· cf> fGR:r ~i 'fCJ>'! 01 ctT 
-=crciT, ~ cpl ~ ~ \1Xfr ~-- ipo, 3 ~ twiT 7fm ~ I ~ \3ct;t ~or cpr '+J1Cf 

~WPR~-

fcl_$111 ~ ~ 3JTGllt, FVi~i~ ~ ~ aT?r -B 311ft 3Pfr C()Gl1 -wrr m. 
Cf)T 'Pll1 fcn ("Fl I fcl ill '<l ~ \i1 Cf> 3fix 3J H ~ ~I <:r Cf> ID ~ Cf>d I ~ ~ 6fffi Cf)f 

-~ ~ fcl ~q fcl til C'l <:r, ~ ~ . murrqcp ~ cpl -~ ('1) Cf)~ ll pf(r 

·~ ~ ~~· ft1 ~i Cf>l ~~~~¢ 3l~ ~ 'fclw cpl ~ilix=lll 4' 3l~ ''"G 

. Rf\SC'! 3ITcr ~ ~Clx:f" cnT ~~Cf>x C'IJII<:rl \JlT ~Cf>dl ~ 1 ~ Q{.~ld vfrcr 

1 w 3JI~Clx ~ ~ 00 ~ ~ ~~~ff1cp - ~$1111¢ ~ 5 I ~ 
4P I ~11 3fR ~- cpl -=q=qf ~ "Gfi ~ ~ ~ ll llO 83 3fix 88 

:cR_ ~ ~I it ~: 3JI,IiCll~l ~I ·~ Rf\SC'! .. .' ~ ~ "B '4T 3JjCliG¢ 

\Ill x~ 45 fi Cf$ 61 ~ ~ tR \111"1 Cf> x 6fffi cpl ~ I it ~ cf> fcR1ttT ~ cf> 

fcl ill x¢ ~ I ~ W~ ~ ~ fcl $114) c;rrt $f(;q 1 cpr '4T YfrJ 

-~ "Gfi ~tWIT ~I 
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~$11Plcn -.) ~ ~ ~ -ij ~~RlcB1 cf> ~ Ri~1;ffi. ·~ ·WfR ~ ~ 

. ~ ~. ~-XiAT-Fcl$111 cf> ~ d"~ ~ ~-~ cBT ljFcffi 

Cl~ ffi-ffi ¢)~1¢1W -ij ~ \£'Glf ~ ~ ~ ~ TIT ~ 
· 3i ~ 0:1 ~.-tfi C'flWl ~ "CPT ~ <111 4¢ d'~ ffS~ -~aTUT fcm:rr 

61 

fcl $11 ~ 3fR ~ 'Cf)l 4 'H:Y \! 3i c>'P IICJ, ~ fcp x:R 3il fcl CJ \! ~ -.) 

~ ~ -q eA'Ic~ (territory) ~ 'Cf)l ~ ~ <51d(l'll~l ~ 6, \3X1 

~ 1ft ~ ~ ~ tnrn -xf ~ m ~- cf> ~$11PICIJ1. 3tR <il~fPtct>1' 

~ ~ ~3il CBl ~ W 6 I cg£9 ~ 3i(l'IJIICJ CBl ffidcnl~ ~ ~ 

Fcl$11~ 3fR ~ cf> Lff~ Cf>T -~ ~. cpl Gc1"l(l'l ~ "g I (~ 

3il~CJ-< ~. if. ~c41~, ~. ~) m cgtJ fcliii\!Ct> . fWrij 

~-lJT1R, l:JJ~\11, ~#61 ~ m~-x=rr~ lil~flx ~- '41 6, ~ Lff~ 
I • '' ,,. 

. cnT -;:r ~ fll=Jil{f ~ cBl q~lcn~l ~ -g ~ ~ ~ ~ ~ cf> 

Fcl en lfl ~ ~ t:IT(fCf) '41 ~-· -g I ~ fC;J 1!51d -g_ 

"This unnatural and fatal opposition between Science and · 

Philosophy, between the results of experience and of thought, in 

undoubtedly becoming more and more painful to thoughtful 

people. "1 

3l~ ~- "\J1l ~- (\n"R_:fi$1cn'< 'HI~Ixi tfGT f¢m lfm) 3fR 

t:IT(fCf) fcRTtT 6, ~--·3l'R--Fcl$11~ cf> #m, ~ (Wrr-~) 3tR 

ffi fclill'<'i (lii~Ricn fcl(l'llxi) xf ~ qRoiiJil. ~ #m, P!~ilct ~ ~ 

1 
The Riddle of the Universe- Author's preface;, Page xv 

56 



fcr-cm >rtTR Cllfcffi£11. ~ ~ ~ Cf)t'C~ll 6IRf 'HI~d M \iiT m 
51 

''G ~dlcte 3ITcr xil~r:{i 3lf.1 x"llflll12'1' (The Impact of Science On 

. Society) it ~ "ffic;r. (Bertrand Russell) ~. '41 ~ fc1\S~~I cCr 3ITx 

~ CJR() ~ fuw fcp-

"Science,· ever since the time of the Arabs, has had two 

functions: (1) to enable us to knowthings, and (2) to enable us to do 

things. The Greeks, with the ex~iption of Archimedes, were only 

interested in the first of the!je. They had much curiosity about the 

world but, since civilised people lived comfortably on slave labour, 

they'had no interest in techinque. "1 

3l~ R1 $fH 3miT ~ ~ xf tr -m qJJl1 C1RCfT w 5-

(1) <r5 ~ CfliT 5? 3tR ctill 5? ~ \Jil~¢1~ ~ 'PT cpm I 

(2) "lffi ~ ~ CfliT ~? 3tR ·egg· !>14<"'11' xf ~ 'fcnfr ~ 3tR ~ 

m "GIT fl¢ol 5? ~--~. 3llf¥~~\J1 (~$11~¢) '¢1 u)\$¢x ~ 

~ crrR f%ffi it tl ~~~~~I \3~~~ ~ ~ '¢1 ~ 

xi~$1~ cCr rt1$11'<il "ill . ~ ~~~~ ~ d¢;fl¢ 3tR J:l1EhfTic6) ~ 

fc1¢1fl it ~ ~ '11ft ~~~~I ., . 

"ffic;r ~ ~ \3~ x OJ xf -aFr i5ITCl ~c>i Cf)x ~ 3lffiT ~ ~ "ffi "lffi 
1 

fcp- ~ 511 ~ ~ ~ 3tR ."GJT wm cCr xi~flli3TI '¢1 ~ill RCb «'R 

' 
1 

Bertrand Russell ~ The· Impact of science on society: Routledge 

Publication; Reprinted 2003; chapter 2 page 29 
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~ (1642 t-1121 t) 'Pr X1RT ~ -cma:r ~ -xf crxwr: ~ ~ ctr 
~cf>~WI 

"The philosophy which has seemed appropriate to science has 

varied from time to time. To Newton and most of his English 

Contemporaries science seemed to afford proof of the existence of 

God as the Almighty Law giver. " 1 

~ -xl fcl~lll'ii'< cf> "G~R ¥= ~· 5 ~ 3TR \3fl~ ·~ R~e1 ... ' ctr 

~I ~ (1834-1919) cnr ~ '"9111 ~ f%1Ril ~ (Ernst 

Heinrich Haeckel) m I ~ cf> ~ tiR: xf m ~ (potsdam) xf 

3lR ~ ~ ~ $11 f.i Cf5 -;f \3 ..... ~hi cfl. oo cf> \3 ro '< 1cff if 3llR , R$ fQ !!cl !ll "1' 

cf> ffl~H1 ~ ~$11f.i¢ ~ if ~ ~ ~ 2fT I <:f6 ffl~H1 1865 t 

if ~ lfm m 1 Rcf5~-g~~l'i cnr .31~ ~ g'i'<I~F&i 1 Glt::'<ICI 1 

1 
Bertrand Russell - The Impact of science on society: Routledge 

Publication,· Reprinted 2003; chapter 6 page 90. 
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"Ontogeny repeats phylogeny (embryonic stages represent . past 

stages in the organism's evolution)" •• 

·~ \YfTfrr /~ (species/genus) cfi ~¢1'<i C1afOT -qq> ~ 

~ m \jff \YfTfrr I~ cfi '<i ~ '{"{! cfi ~ CJ) I '<i C1afUT it c:.) i5 '<Iii ·vrm ~ I' 
tiWf ~ -$1 md <:ffi" % fcp <:ffi" fti~ Hi . ~: ~T fc1 CJ) I '<i cfi ~ lt 

· ~ .T[(lf m I ~ cpr ~. <:ffi" % fcp ~ 3tfx 5"l1R ~ Cl 'iii I j~l 

(apes) cfi ~ Pl~ild. Xi)q "'<f -qq> tl"~fc1¢1'<i ~RP~I "'<f ~ ~ ~I 

~ .. ,~$11f.i¢'i ~ ~ cfi ~ Ri~Hi em ~FIGfrli cpr •rJicBFd¢ ffl~l'ii 

CJ)t: ¢'< ~ 1 R\Jl ({)X ~ 3tR 3ITGf ~: <:ffi" Ri~ 1 "t1 m w:rrcft- . ~ % 

T[(lf % fclRj ~ ~I fc1 $111 ~ fclcp I xi em ~ ~ f1ic;r x=rctT % I 

~ cpr ~ ~ ;Q)ll~l'i ·~cp)cflvft' (ecology) ~ ~ ~ 

cpr %I 1869 ~. it ~¢'1c>i'I\J1l "11% Fcl$11'1 cpr \Jlrli~ldl ~ ~ ~I . 

~CI?lC1l\A) cpr 3l~ 1ffi=rr % ~~ ~$11'1 I ~ 3l~Pfd -qq> ~ 

~~-~ (eco-system) it ~ ~ \Jftcr-~311 (Fauna), 

Cl'iX:Cffd41 (Flora) d"~H Xi&ll·· ci1CJiljW (Micro-organisms) cfi 41'<f4R¢ 

"ffRr~ d"~ -qq> ~ lR ~ ~ >r'BTCJT cpr 3l~ rcPm \1ITffi ~ I . 

~ 3lfdRCffi ~ ~..£::IT Cf)T, czrrq-cp «''X lR, ~. >rcpfc'r 3tR q~fCJxDI 

* x-falq- l:f ~ fti~l'fl em ~ ~ ~. ~ The Words worth 
Encylopaedia, Vol 3 Helicon Pub. Ltd' 1995, Page 967, <IT fCnx fcl'R11'< "Xf 
\ifR ~ ~ ·~ ~ .. .' ~ 3luml IV, VIII 3tfx IX I 

• ~ ·~ R~c>l...' '2· 95, d"~ '2· 29 "Ontogenesis is a brief and rapid 
recapitulation o{phylogenesis" 
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1R ~ ~ ~'fflCIT CBT ~ 3l&TIR ~ Cbl C1l \Jil ~ 31 '""d J fct 51 fcm:rr "GfRfT 

t 1 Clll4cn "fdX 1R ~. ill_ ~CblC"ll\ifl q;qfcJ''!OI Fcl$11'"1 (Environmental 

Science) "$1 ~ "WW ~ ~ :if 3lTGf \ilAI ~ t ~ ~ ~ 

fcl~)~cnx ~ ~ ~-it_ ~ ~ ~ ~ 7fiQT t I lt1$11'<j \IFf ~ -zy;_ 

cwrr cnT fclx"Qct "Wl it~--~ _fc;rit f.iklR>!Rslct ~ ~ ~- ~~ · · 

· 1. ~ ~CI?lC"ll~ (Basic Ecologv-E.P. Odum Holt-seunders Inti. ed. 

Japan) 

2. ~,M·~~Il!C'ff 3lTcr ~cn)C"l)-vfr (Essentials of Ecology)-Townsend CR. 

Harper John L., Begon Michael Blackwell Science Publication. 

3. ~ ~cn1'"1Bl 3lTcr m (The economy o[Nature)-Robert E. Ricklefs. 

W.H. Freeman Publication, New York . 

. " m ~ ·~cnlC1'1-vfr -~ ~:rqiiQx'"l~O:C' (Ecology and 

Environment), &m..':.. -qj.tl.wm (~ fcl~qfcl~lcrt14) x'H1lJft !'lcnl~l'"l, 

~ ~-~ \TIT flcnct~ t I 

\1ni1tJcH 00 ~ \3ct"HI4 CBT ~ ~ Ji5fC1~of ~$11f.icn m 1 '15 

-=>;glrHRfr-T'"l ~ 'fclCblxNIG' (1859 t) ~ ~ ~lil~ (1809 t) ~-- '3FfcNd 

fclCblfl ffltttHi' ~ ~ ~ m I ~ ~ fclcnlflqiG ~ ill '15 ~ 

~ m fclJ ~ ~ cnT ~-~ CBT cnl4xPicnxi dCf) % ~
"Darwin is the Copernicus of the organic world". 1 

· · ·· ·-~. ~ CBT tJJicnk11'"1 m 1 ~ ~ fclcnlflqiG ~ ~ ~ 

~ ';l ~ Ri~ I '""d cnT Ji 'i'II"CJ $1 H ~ ~ $T ~ xi Ji 'FLII3Tf l:R ~ 
311 "!) flld ~ ~ CBT w:rrff fcm:rr I ~ ~ erg 31\ti 4'>C1 W, ~ 

· ~ ~ -=q=qf ~ &~ it 3lPT <:r~~ "$1 t I 
~ ~ ~ if 3lPT ~ ~ ~ tf -\ffi<f> gx"dcnl· cCr fcffi[a 

XI~~ flfCblcrt ~ill~~~~ ct£~1RP ~~~51 cnt9 ~ ~ 3lPT . -=> 

-~I 

1 ·~ R~crt .. .' ~ 90. 
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~qj(\1 ~ g'{f1Cf)l. c#r ~* 

1. flh<"'I'Hcfl 3Ticr "G $~nicflhrl~l (Philosophy of the Calcispongia) 
. 1872t 

2. -i~'<<"' ~ 3Ticr RP~ ~11 (Natural History of Creation) 1868 

· 3. ~~4lGt'il (Anthropogeny) 1874.t 

4. Gt1'<C1 ~1'<Lf)lC1l\Jfl 3Ticr 3li4Plv-9'H (General Morphology of 
Organisms) . 1866 t 

5. ffH~~RCJi fll?<'11Jt4) ( Systemetic phylogeny) -1894 ~., 1895 t, 
1896t 

6. ~ 3Ticr ~~R=$:~1 (Theory ofGastrea) 1872 ~. 

. 7. ·~:C~\Ji 3Ticr G ~~R=$:~1 ~(Studies oftheGastrea theory)-
" 1873 t, 1874 t 

8. ~ ~il~'"{l ~ ~ e:'Jfii41 (Free science andFree teaching)-

1878t 

9. Gt1'<C1 ~~'<C1 ~ 3Ticr "G ~hSl:llc'lR~I (General natural historyof 
the radiolaria). 1887 { · 

10. "G llRJt~ffHi 3Ticr "G ~R-c~~c1 (The Peregenesis of the 

Plastidule) 1876 t 
II. 41Av-~ ~ ~- (Mon.ism By Haeckel) 

12. "G ~ ~ (Glj. 'if. -rfm) -(The Last Link; tr. Dr. Gadow) 

* ~ ~ '"G Rf\SC1 ... ~ 3l~~ftad TOT xf 

1. ~· 21, 2.~. 24 ,3. ~· 27, 4. ~· 28, 5. ~· 29, 6. ~· 57, 7. ~· 29 

8. l 34 9. ~· 42, 10. ~· 54, · 11.~.79, (llTG R~ aft), 12. ~· 90 

(llTG R~uft) 13: ~---14. 'G" Rf\SC1 ... ~· ~ cg£9 ~ xf (l 142, 

143 (12-lT 144) 
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13. ~ ~ CJI ~~I '1 3ITcr '4-'1" (The Evolution of man) 

14. ~ 3ITcr ~(Wonders of Life) 

cg£9 ~«<CJ?l. ~ 3frT ~ J>Fl?l~l'l "CJ1t -.=ffil. --~ \ill ~ -g, \34C1&:l 

WeT ~ ~ Vii '1 ¢I fl mtG -.=ffiT N "ffCtt ~ I 

~ -$1 ~ ~''h1Cbl. ~. 1868 t -$1. ·~~xC1 f%'@ 3ITcr rw~~l'l' 

-~ cYI'8l¢ ctr ~ ~arr ~ -~ C11¢ru<l st --~ 3tR 1899
1 ~. ~ ·~ 

R~e1 ... .' ~ ~ "GfR (fCf)" <:r5 ~- -$1 4xJil>lRi~ pRI<ll. ~ ~ 

~xttl 

"If the success of my General Morphology was far below my 

reasonable anticipation, that of The Natural History of creation 

went far beyond it. ,,2 

·~ • ~ 3ITcr rw~~l'l· ~ ~ ~ 81Jil45, 3tR ~ ~ 

Rl¢1xi Ri~it1'i LR Rlx"filx ~ "ifilf ctr ~ (~ ~ R~C>J ... ' Cf)l ~· 29) 1 

'VJ'lxC1 Jilxlf)IC1I\Jll ~ ~-~- ~ ~ ~ 3RX ~ 1-WlT ~ Rl¢Jxi 

Ri~id ~ 6fR ~ '41 octRr ~ ctRdT ~I ~ ~ -~ \ii'l'<C1 

~~c14'1' ~~ ~ ~--:Vl'l'<C1 ~Cl'lf1~1'1,- LR ~~d ~ (~ Cl1ft y 

29) 1 ~ ~ ~X"dCJ?I. ~ ~ ~ ctr ~ 3tR ~ 1874 t ~~ 1896 

· t if Wlm: ·~~4'1Jl41' (Anthropogeny) ~~ 'ffl'h~~R:¢ fibC11Jl41' 

(Systemetic Phylogeny)-~ ~ftf(f WI ~ ~x"f1Cbl it ~. Rl¢1f1 

Ri ~ i d Cf)l zy:m ~ ~ fcl Cf) I xi ~ ~<pI Cf) x f1 Ji x"fi \jfTf(f -$1 x~ crx=g3ff ~ 
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Rlct>I'H .(f(f) ~ TT<n I fcp.:g ~-\JPT(f cBT x~ tixiHIW cf> w~Cf> 

Rlct>lxi cB1 <1:11{.~1 cf> 6fTG \JfGf Cf6 ·cr R~C1 .... ' 1f ~lf4'i cf> Rl'PI'<i 

. Ri~io "Cf>T 3ffi'Jlf, ~. SOJ'i)Ricblxl 3TR 11T'iCf &:~qi;qx) lR "Rfl& -cnW ~ 

~ ~: '!f~fUI'P (embryonic) 3TR ~xi~C! Rl~~d: ~ Fclct>lfl cf> 

31~ 6fdTdT ~ Cl6r ~ .3T"CA ~4qcff ~~IPI¢1. ~ f61c;cgC1 3Wf1T JtR 

SOJ~~ct> 6fTff Clffi1T ~ JtR .316r ~ 'Cf ~1~C1 ~ 3ITcr RP~~H' JtR 
·R-J x-2 ~ Fecr> I1P C1) Jl11' · cf>· --~ cf> Xf)q if ~ ~ ·cr · Rf:s C1 3ITcr ~ 

li\f.i q x:f' cf> ~ ~ ¢ cf> Xf)q if \JfAT "\IfA "frT<1T ~ I <ffi X16r ~ IDor ~ 

1899 t ct> 6fTG 1 <m ~ Rl~?l ·:fi<Wr ~ 51 rcn. ~ ct> -BT G1 a$11Pl<f> 

{~. ~ JfR "tfCR=r ~- Gt.1T 1899 t ll ~-3ltAT "QX~I4'il~ . · 

Rl$11'1 cBT ~ \3"lcl 3TR WWGIT Wlffi: ~lfUIRl$11'1 3TR ~ Rl$111 -q 
" ~ ~ -~ 1 ~ { fcn ·<WIT cf> Ri~ict'i cnr ~ W"a ~lf4'1 em fcl'PJ'H 

ffl~ io ffi m 1 

~ cBT 6fTff 5 fcp. ~ fllffi,~ if ~ WfC1" cf> ·~ ~· 

. cf> 6fTG ~ m (fCf) "G!1?f cmft. ~ crr~-=mx X~ lR ~ gxffCf) ('Cf R~cl 

.. .') cpr fGrw !"flC1dl t cmft ~- ~ "!'a'iiCf>lcl cf> XlRf".-te.T 1f ~ ~ 

\Jl H Cf) I~ ~ ffl C18J I ~ "fiG'+t if ~ c1i Cf> ~ ~ Wo ~- 'i I 'i Clx ffi6 

~ fis=qJ~o ~rol'ifUI-3 i:f ~ ~ 1 \Jl61f4? ~ '"G Rf:se1 .. .' cf> tF1T 

if ~ 6fTff cf> ~ ~ \3 q C1 aa -g fcn '"G Rf:s cl .. .' cnr ~ fd 51 xi 3lrof "xl 
~ ~ m -qrq "ffT"C1" ~ 5 1 

~ ~ ~ ~SOJIOi'i cf> Xil~ -4 w 3WT ~ "q)~41J fcp ·~ RRScl .. 

.' cpr x'a'ilct>IC'i 1899 t cpr 5 I 
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"Those are the main points of my "gastrea theory" in a series of 

"studies of the gastrea theory'.'(1873~1884) ".x X X It is now c~. {or the 

last fifteen vears) accepted by nearlyall my colleagues". 

x=11 1884 w. ~ ~"-$1 'x:C~~ 3llcr ·~ ~~£11 ~,· ffl~~ 

t9lTCft m 1 ~ cfi ~ ~ it .~ ~ fcRm. s3lT ~ 3ll\n. · 

~ ~ ~ ~ <ffi ffl~id .~i.4fll~ ~ 7fm (;I "tf ~ illit~ll, "&5 

6ffil ~ J"i$l ~ ;q \Jf6J ·~ R hS C1 .. .' it fffi.?r % -g (jq llfUrd" cf; ti I fj I~ 

<Wf f.1<Ti1 ~ "fJ1 1884 cf> 31J1l 15 Cf1f, "fJ1 1899 t ~ s3lT I ~xiR1g '~ 

RhSC1 .. .' CJ51 '<ilrtiCBC1 1899 { d5'<dl (; 1 

"Far these reasons it can· easily be understood... theory of 

origins ... fierce controversy, in the course of the last {ortv years". 

"&5 \i1T ~ 3llcr 3l) Rfti '"fl -$1 6ffil ~ ~ ~ 6 'ffi 1859 t 
it u1fr '51 x fcH -$1 ·~ 3l) R fG1 rt 3ITcr ffq {f) \11' cf; ~ 1{ ~ (; 3m 31J1l 
~ ~ m (; rcP fcnx:r (R"5" ~ il k\'m w it <n:r "JI qj cqfffi
ffl~ i d II Fcbd 'i I xH I CR1 mx \311XT (; I ~ m, \Jf6J "&5 fiTd" ~ 

·· llt:l~;q ·~ RhSC1 .. .' it ~ % ~ -g (fq ~ i!lcllfl Cf1f t'the last 

forty years'') CB5CB'<! ~ (1859 {) (fC{) cr4T ~ "\i1T xiCBdl 6 "Gf6l" 

·~ RhSC1' ~ '<!il'i1CBIC1 1899 ~- ~ Cflii"FcP :r=r: llfUrd" cf; 'Hif!Lrq 3ftR 
. frn:r:f ~ ffi 1899 it 40 Cf1f PI Cf) I C1 ~ 1R 1ft ffi 1859 ~ I 310: <n:r 

' . ' 

~ s3lT rcP ·~ RhSC1 .. : CJ)f xil'ilcniC1 1899 t tt 61 ~ ~ 3lrnlr 
c#t \i111Cf)l~ fcp I ~ RhSC1 .. .' CJ)f '<il'iiCBIC1 1899 t ·~ Rf:SC1 .. .' cf; 

· '3lT~ fW:f>fr' ~ '41 fBc;r "G1Rfi 6 I 

wr ~ 3ltiiT<IT it fcM-CR1" ~~ R ~ e1 .. : em- R1 ~ il 1 3fR R1 ~cl ~ 01 

~ xffclm cf; ~ cfA" ~ ~ it fikr "\i1T xicnd I 6 I 
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lffiCYIT, ~ ~ ct r4cnl~i 'PT ~$11Plcn 3l~ (3l~ 1 ~ 3l~ 5 

(1m 3ltlfi1T 12 ~ 3ltlfi1T 14) ; 

· ~. 3l'ii\Jl~IC'1 (lFT /3ll(BT) ct Fclcnlfl cpr ~$11Plcn 3l~ (3l~ 6 ~ 

3l~ 11); 

ct) fl '<I 3ffi- 3ffill:r. ~ "\Jf1T(l ct f4 Cf) I fl CBT ~I ~f f1 Cf) f4 ~ iH om 
~ ~~<Nell ~ ( 3ltlfi1T 15 ~ 3l'C:l:[f[f 2 o) I 

~ 3lCCZfRIT -q ~ 3lt:lll<l 5 ·~ cBT \3 ~ f«1' ("G ~ 3lTq) 3lfCR 

f{:qfl1~) (1m 3l&rm a '3ll(BT cnr ~ Fclcnm' (c; ~~·~11<11<:11\lft 3i'f1:p "fffi;r) 

Rl451{lql~ cpl cftcp ~ ~iJi$1~ ct ~ mhr ~ ct g \Ji~fCn 3l~ 17, 
' . 

'r4$11'i 3TR ~ lTif' (~il~n{i ~ f}n~ij~f1tl) ~ ~ cpl flJi$1~ # 
. ~it:ll1C'11 ~ ctROT t f¢ "~ g«1cn ~ x:rW 3lf$p ({IC1~c41 YI~Rll'i ct . 
~· (Cflti) ~ lv1<i$1 ~nR-1<1) ~. ~ ~ ~~45\?l ~ ~ !:!RicH~ 1f 
f.i 45 crf1 I II 1 

~$11~45 ~ ~ ~ ~ ~~ Cf5T ~$11Pict> 'i~R~ ~ ~ em 
~. ·~ R~<>i' it fcpirr %1 'c; ~· fVlfl451 ~11RG45 3l~ ~ ~ 

~iJi~~~· s3TT, ~ tr ~ ~ ~ "\Jf1T(l ctr ~iJix"'Gll3ti tR 6ffiff· ~ 

t I ~ flJi'f?113if if Ji'ilr4$1H .~tfi flJi'<"lll~·, tflT 3ffi-~ ~ ~. 
~ cBT \3 (q f«1 3ffi" f4 45 I '<i ~tfi 3Rcn \3 C1 $FI 'j CBT f.H I 45 I'< o I, FcJ $111 

. 3ffi" ~· $ ~ ~ cBT \Jftq Y'$<"11<:1 JfR f4~~~UJ xf ~ 
~ifi'«llll ~ ~II~C1 g I . 

~ ~ C1~~1ltT "!:!6itT ~ ·~ ··~ 'c; R~C1 .. .' cB- fGR:r '<l'<"<f>'<OI 

cpl 3llt:lTX q.:rrm t erg ~ ~ ~. :~ fiRT mqr . Tfm 31TOclT, 
+1t4d 0 1 ~ , 1e11 ~. if ~·· "fl\!<()\!01 mm lTliT w 1 UN-IT fcn ~ :gr 
6l<iTliT lTm frn '(( R ~ C1 .. .' ""1111 31 j q I ~ Cf7 \ij I ~~ tp ~ ct45 61 Cf5T fG<rr 7n:fT . t 
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. cfur> ~ ~ qx fWcr ~ rrr:r ~ ~ GRT ~ 11m I 'fcmr 

WPCf' it \J1l '{~ Q) 4 CfcB 61 "ftGrtfi ·~·., ~ ~ "WPR ~ -

"~ -$T g~f!Ch cf> ftRr ~ 'B I tf I k1 x CBT <:f5 ~ 3fTITG t 

Cffi \i1) ~45 4ct$61 CBT fclR:rr £3ll -~ I · ~ ~ CBT ~ ~ ~ 3fR 
~ "CR ~ ~ 3lT~ cf> Bm it ~ g~flcn '41 fffi5ft_ t"1 

I ~ 
~ &m -~ ~ ~ ~- "Gl· gfflcp) eM \ll·Hcnl~ cf> 3lffiRCfd 11 \rll~ll> 

'4#61 eM gffl¢1' eM~ it~ rrr:r 3TR \rl)~'il 'i(l~~ll 

\l1l ~l4? 4 # 61 eM ~~fl cp 1· eM ~ 

_/ 1. ~ Rrtl\ll<i 3lTcr ~ 

2.TJrl ~. qlftlf2cncr~ ~Cll~~H 

3. ~ fiiR:x\Sfi"3llcr ~ 

4. ~ ~~ ~ ~c;R ~'§cB~I'i 

5. 19Tl1 ~- ~-~~'ifti~+=r 

6.~~Wrc~~ 

The religion of woman 

Woman in Political Evolution 

The martyrdom of Ferrer 

The truth about secular education 

From Rome to Rationalism 

Why I left the Church 

· 7. 3f $ ~ 3lTcr ~'§cB~I'icrl Ch~lCJ-87 A. Hundred Years of Educationa 
Controversy) 

a*. ~ ~ 3ITcr ~ilP!tJ The rise of Christianity 

(*~ g'{flcn CBT JIXS~cn ~ cf5C'Cill> ~ 1 <:r5 \rl)~l45 4er$61 ·IDxT fcnm 11<rr 3fTITG 
(~)~I) 

9. ~ ~ ~ ~ 3ITcr ~ ~ 

§~~len 

10. ~ 611~~(1 ~ ~ 

The Life and Letters of 

George Jacob Halyoake 

The Bible in Europe 

4cffl5~ eM ~ x=MT g-<fl¢). CBT ~ ·~ Rf\SC'i .. .' cf> 3lTd1l egg ."'rO (lJ. 142, lJ. 143 
Cfm y 144) -g 1 . · 
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\J1lx~45 ~qqjq ~.-tfi \JlHCBI~ cB- mG 3l6r :ff: ~ -g ·~ R~e1 .. .' 3fR 

fctvcr ~ cBl 3ffi I 

·~ R~C1 3lfcf ~ ~R1Clx~· cB- ~ "QTO 3fR ~ >rttq eM ~1'<1""1~ 

~ ~ it ~ ~ ~.-£1" ~ I ~ ~.-£1" "CBT 3l2l 3fR <16 ~.-£1" 

fcp.:r 3lm it ~ ~? ~ ~ \J1 ~~Cf) 1 ~ cB- -;::rr en ~ ~ eM 

~ "CBT ~ ~ if 3lT xi CBct I ~ 3fR ~ 5I 'fctTcr ~· cB" ~ if 

WfR \Jfi m ·~ Rf:s C1 3ITcr ~ ~ Cl ~· "CBT ~ cf> ttm ~ "CBT 

~I 

·~ R~C1 .. .' ~ 5TcR ~ ~ tfTOcf) <16 ~ fcn ~ gffi CB 

~ ~ ffiWIT. -qx ~ ~I cb··~fl~ ~ 5, ~Jilct5 (1809 {) 3fR 

-~ ~ (1859 {) "CBT fclCBixNI<'\ I ~ uflcr 3fR Wffi ~ G({ltffi. 

fc)~~¢ Rie&l'"tll. c#r fcl~il~l \Ff Rie&l'"tl'i c#r ~$11PICBctl 3l~$11Pl¢ctl c#r 

q ¥ ct 1 C1 crm vfrcr;r cB-~ 3tR fcl CB 1 xi eM ~ $11 Pt CB Clll {..'<11 -qx ~ 

%Xl. 3fR \3 fl CB 1 fcl ~c'l t1 o1 xi fAi Rrl ct ~ 1 ~ 3l Rt RCfd 3RT T.TR ~ il 

~ en ~ ~ fcl$11~ cB- en ~ ffle&l~'i ~ crm ~ cB-

3l'f1Hi~Y£1" 3fR ~ 3laRffi crm ~ (1890 {) &m ~ffiql~ct cpur

'B1 ffi c#l cf> fl I 1"1 I "'4 f1<m". fC1 CB I xiCll <'\ cB" ~ ~ $11 Pi CB 3TJmi -&mx ~ ~ 

· crm ~ cB- "<'\T ~ ~ $11 P!CB fclCBixi Cll <'\ ~ "'{=111~ 3tR ~ m cpx

ctfCb I c1l ""1 ~ (~) if ~ fcl $1 H cBT ~{..c<1ct: "<'\T -mw31T - ~ ~ 

li'ilfcl$11~ it 31Tfi1T-Y'<fii\Jil, 'Gfrcr-VfTfff, ~-~, firm-~Fi)fclCBI'<, 

xi~<'\""1-~ ~ 31~¢1~¢ Fc1Ji~rf -qx ~ m ~ cB" ~$11PICB 
·J 

fcl~&l~ul cf> l=flUP1 ~ JRf(f: ~~~Cl'<Cll<'\ eM >R~ if ~ ~ em "Qlt(f 

Ncr \ifR ~ -g I ~ ~ 6fTill cBl ~ -=crilf ~ 3l~ cB" ~ 2 

it <1~~ c#r "\J1T ~ t I "W 5l1 :ff: fctTcr ~ c#r ~ c#r 3lR 
~-gl 
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fc1Tcr ~-qo:q ctr ~ Cf)f Fcl Cf) Iff '41 3fr-CIT<f ~ -;f 'G" R hSC1 .. I 

cfi ~if~~~ 4JGF11 ~·~~ ~ fcfRIT t1 ~ ~ "$ 

111llrl xl q 1 a Cl?'i cfi ~ ~ ·CBT ~ e1m m ~Fll en'< 1%cfi · ti~l\il 

if o c;:g~ ft 'i ~ $11 f."1 en Fcl ii ~ rr cfi >rmX->rmX cnr, 3fr-CIT<f . ~ em, m:rrn 
f."1 fhm ~ xl ~ RH51 ffl ¢ ,~ em t I ~ ctr ~ ill Iffi ~ ~ 3ffiJf 

ft<fr 'ffffic-lJ if (l1TI11 ~1%\J"I"'fcl;ql, ~~ , 'Hiffic-lJCf)lx'i em ~ \3ft ~ 

~ m 3tR -~ ~ ctr \Jll'i¢1~ "dCP ~ ~ 3tR ~ '41 -m.· 
(>114'<CII5l ~-~ ~ "tR, ~ '<"j\il'ii4'<Cf) 3ffi" "Cf)lll. 'iJ(>'II\£ \ill'ienlq) 

.. ' ,, 

tt 61 cnRUT ffSO ~ ~:_ &<fi ~ 41d<tJl Fcl~lt'lcn'! ~ '<ilf%(il ct 
~ if ru $11 'i CBT ~-~ ~ \ij f.1 d d 1 ill~ ~ ~CfC1 \Jll cfi cpp:IT . cfi m 
~ 31~$11f."1en ~ 1 

·., 
~: 3li~CJ'{f1 ~ .Cf)6T .~iff '<iCbdl t ~ <rg ~ ~ ~· 

'I 

416¢1. Fcl-~lt'l¢'< -~ '<ilffic-ll cfi. 3l~31T ctr Fcl$11'1 Fclt'lllen ~i1~1;:q. 

~iii$1GI~ CBT ~ 1iBIT if~ CfR ~-if "ffal+l ~I~~~ 

m ~ \Jfr ctr ~'"fi'i4~RI .em- '41, <T6 ~. -.=m ffR xt ~ c# 

~ 41d¢l "CbT \3f'HH5 ~ 311i1Rd ~ ~I 

'fctvcr ~I Cf)T ~ ~I -~ ~ ~ '41 ~ fcn<rr 7f(IT t 
. tff:q ~ ~ if ~ \J1T fiend I ~ I "C:J5c1T ~. "\J1T ~ ~ cfi 

~-em- ~ if ~ t j(_c<l(i: ~ JfR wfcm cfi 4'<f4'< ~ cp)

~{5llfct;d ~ ~ ~ ~ "CbT fclcnlf!CliG ctf "fiT~ xf \il)\$dl t I 

~ if ~ 3l11T cfi ~ -ctRr-~ CbctHi ~ if \S I f4'i cfi fcl Cbl 'ffCl I G 

cfi m2l-m2l \JficiT cfi' Fclcnl'<iw~ ~~ ~ m cfi Fclenl~i ffi~H1) 

c#r --=q-qf ~ I ~ ~ ill c;\1 fl ~dl c1) '<i ~ cfi ~ 3frT cfi ~ 

·rrirrfr- ~ if xl cg£9 ~ (t~cn-t~cn ~ m 2-3 ~ tJ. 83,84,85) 

~ ctr cpur ~Mdct51 em- '<iiiftfd t ~ ~ -4 ~ ~ Gl~ff."lCJ>'i ct> 
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~ cB1 ~ ~ cB- Fcl Cbl xiCII ~ cB- 6RCRi cB1 ~ -5 3tR <16 ~ · 

TmT -5 fcP" "RlCblxiCII~ em ~~~f~cp ~ 6fk ~:q'"fl'l! mxr B1 mtG s3IT 
~ 1" 1 ~ 'BPI it ~lxdl'4 ~ ~ .~cf5~ctxctl~ 3tR \N-Rl ~ ~ 

Rlillxl· em fclcplflCJI~ cfi w~ \J1l\$Cf)\{ (U11C'1~ ~ '"G R~C1 .. .'- ~ qro 

+f ~ ~ cBT ~ ~ "Cf)T "if'\!11· ~cfs~CJ'I!CJI~ (~~~~~) cBT >IX~ cfi 

· ~ +f 5lm ~ I) ~ "Cf)T mrm · fcP"rrr TmT -5 1 ~ ~ ~ ftixicP 
GT 'mlll "Cf)T fGrw (~ cfi q)Uf 'B~ R1 ¢) cB- frr<:r:r 3tR Rl Cf) lfl Cj I G "Cf)T 

~I~T~Cb ~) ~ fcP"m Tmf ~ "Cf)T ~ ~i5fCI~uf f6ffir erg ~ ftiflif 

~'ilfcl$11'"1 "ffRr4f ~ 5c'f cfi ·~ +f ~ cfi fclcpiXiCJI~ cBT -:q:qf cBT 

~ ~I.~ ~ ~ '"G R~c>i .. ' +f ~'ilRl$11'"1 "ffRr4i" ~. cB1 G1fec>1C'11 

. 3fR ~ "fJ11ltfR B RlEBif!Cll~ cB" 4PI~H, em ~ ~ cB" Xi)q if .. 

~,~I ~'i)Rl$11'1 "ffRi-tft <16 Rl~c'lt-tol ~ ~ em ~ ~ xl 

~ "Cf)T 'Cfilll ~ ~ I ~ ~ ~ ·<l tiTi1" 'BPI ~ 6Tff -g I 

. ·fctvcr ~· -$1 ~ cfi ~ ~ 'mlll em 3l~ 3tR Rl~il'i 

-$1 ~ cfi ffiq" "Tf: "GXl ~-'mlll +f 6ITcT vrr xi Cb C'11 ~-
, 

. I ·~ ~· ~ 1WT, lf5 64. 



(A)~-$ (B) fclct51xiCll G (C) Ii<iiFcl$J"H (D) GI~TP!Cf5 (E) '"liP!~~ 
f.n:r:r ll"e:f 

1.~ 3m 3. '2~ tR 6. ~ ftfl txt>' 7.~ "' 10.~ 

~ 'Cf)T \J1l ell cq R1 3fR '2~ x:i~ G 'i~ft C'1 til. &m fctcprn *~ 
~..ff (f~ 'Cf)T~~ ~-~ ffl Cf; I '"d '$1 ~* 
~ me:rur 4. mfUr:IT '$1 mR 'Cf)T fcl Cf5 I Xi Cl I G Gl~fPJCf5 ffl Cf; I '"d ~ 
~.£tl ffl <&I "t1 x=cAT 8'1 ~ ii$ Cll G *mr# cz:rm<:rr ~ 

'Cf)T 31 jl>l (Ill I 3fR 31 j~ C'1 'i (f~ fcl~~~ 0 1 (f~ 8. ~ \Jl1l(f fcl Cf) lti Cll G. 

2.~ ~ ffl Cf; I "t1 '$1 li'il Rl$1 H Cfm -g? ~ ~~ 
(Space) 3fR ~td1JPl ~4rcgt9 Gl~fPICB (f~ 

~2R N4r 5. ~ 'Cf)T 
\3 cfl \J1 Cfj ~ ~ (CBTc) ~cB!iCI'<CIIG 

~ 'Cf)T fclCBixNIG ffl<f; I "\1 
'$T:q:qf 

9. tflTc;r 3tR (+f'IPI~li) 

~ 3fR \NfCf)T 
'$1 

'\3"\{iCf) 

' 4~'illt1Cictl 
'l>l"X".QWAT 

3l j!>Hllll (f~ 
*~~ ··~ 'Cffl1 ~ ~ fcr!:m 'Cf)T -g .. '$1 ~ 
'il '< '"11 ('¢ ~ 

1. ~ JfR wFcrrr Cf)T ~ 

··~ JfR wfcm CBT f.1C'll ~.ff ~ I \'cP c#r ~. ~ "* ftr;:rr 51 
1ft ~ ft¢c1ll ".1 wfcm "* ~ ~ ··~ ftCbdl ~ 3TR ".1 ~ "* 31T-w:J 

"* ftl;;:rr ~ cnr<f 'CPX ft ¢ \1l ~ I" 1 

~ fcp ~ tT %T \JlT ~ ~ ·~ ~ 3W.r ~ 4\frlqff' c#r ~ 

~1 !SHfJ CBT ~ 3lTtTR ~ W ~ CBT fcl ¢I ft ffl <&I 'ii ~ ~ 
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CifCII8Cictl~ cTI fi:nx ~ ~ cBT ~ CDT '41 ~ !ACBI~I B ~ xl 

~ 51 VffCiT 5 fcp ~ ~ '41 ~ ~ ~ c[i "fffiR ~ 5 3tR 
x=r=q '41 5 ~ Fcl $11 ~ ~ m CfCII c: li ~~ fd cB1 cfi -;:nl1 xl \JfACf -g Cffi" 

'41 Ri<fth"ll ~ ~ch)CBxOI (Unification of T~eories) m il.w.t (TOE) 

m ~ ~. ~ Ri<ftl'"{"f- O:heory ofEvery Thing) cBT 1fT 6fRf. m 
5 I {lllil;::;q~q xl <:1ft ~ \Jf1<l ill ·~- Ri~l'fl' (String Theory) 

~'<iCI?I ~ !AffiYI~CI? "fR x-llci>1 ~fffcri~l ~ir Stephen Hawkings) '"1fl1 

CBT f1lfe:~1 ~$11~CI? 5 '41 ~ ~cBl¢'<01 (Unification) cBT 6fRf ClffilT 5 I 
tzrr-1 ~ cBT 6fRf <:ffi" 5 fcn ~ "{l'Bl ffl~ I 'fll. viT fcn ~~ ~ -g ctT 

3iTt:TR fuffi l=frn ~ $11 ~ CB ~ 311 ~ 'itl '1 cnr % 1Wl ~ ~ &4 li H 

gcr<lC11. ~.-tr 5 ftl'{i~ ·am-~ ~ ~ -;) <:ffi" CB$CI?x f<pm fcn 

. "0ll 3ffi .~ cpr ~ ~-u 5" I 

. 3ll~'itl'1 cfi \fff lR11 ~. gcr<lCil. ~.-tr cnr ~ cgt9 ~ ~ t I 
Ll E=Ll m.? 

\JffiT LIE, ~ <IT \3?\Jff (~ ~CfC1\J1l -;) cm3T ~ Tfftr '41 "CI?N t,) ~ 

YRClct'i -g I 

L1m, liT?IT 3l~ ~ &4 li 1 ~ if 3RR 1 q RCJ ct'i 5 Tim 

. c~ >rCPm ~ WT (3.o x 1 o8 1ft. /xl. ) cnr Cf1f 5 1 ~ ~ cfi 

~ ~ ~Clllil'i ~ f.1flilCi YRliiOI cBT ~ -q ~ \JIT '{iCJ?ctl 5 
fcp.:g ~ \3C>CT (Vice- Versa) ~ ~ 5 I 3l:mq GCl1 3tR ~ 

· f.1 ~il Ci Xi)q xl fcR:TI ~ ·~· cfi ~ qa:r 5 1 zrg ~ ~ m IDill 

5 fcn 0Zl ~ xra+r cnurr '3fOJ3lT ~ Y'<liiUJ3IT Tim ~ ~ ~ 

. (elementary/fundamental particles) cnr ~· ~ ~ ~ cfi 3ljffl'< 

GJ\Jiflill 1ft irm 5 1 ~ ~ ~ -m2l ~ ~ m cB1 ~ <mr 
~ 5 I ~ CDT ~ ~ cfi cnRUT 1929 t if ~~ fd cBl cnr ~ '41 
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. P=rc>IT :m 1 fcb~ ~ <:ffi" ~ (~ ~ ctT) ~ w m ~ ~ 
Cf) <;I fil q ~ ffle& I 'i"1 (tf ~ cfi) em l'l Cf) I ~H, WCITX-m=rR ~ -;:r £3TI 

. ~ cmlTi$ \N-T ~ <:ffi" ~ fCh cY1 ~ ~ ~ I CfJ <;I fil C1 ~ "CfJRUT 
.;,;:) 

· ·~ ~ ~crc;r ~ J1LAT ~ li ffle&l'i"1 cn1 (~ ~ ~ cB- ~ 

cnl) 'H~$11~ cfi ~, 3m ~ ~I 
'-. 

<Tit £JTR ~ ctT -meT <:m" t fcn ~· ~ ~ fuR qmT em 

\3 <:Y81!Sl ~ 3fR ~ "* f.ic=lr ~.£:1" cnT fl ~ $11 ~ :m fHq fcnm ~ cgt9 

~ >!CPR -$T 5 I 

~ ~ ~ l'IR141C'Iofll:l ~ (sustainable energy/intrinsic 

.. energy) cB- ~ ~ 6ffi1 cnT flJi$11~ em ~ fcnm t ~ 

~ it ~ ~ crrc1r ~ em ~ <:rr cnurr (4'<~1tj3IT) 3tR 

l'l R1 CfJ a 11· (!'I R1 q x ~ 1 UJ3IT) ctT "GJ\Jff em ~ 1 CJ? c; 1 fil ~'l ~ cnRUT \3 '151A 

~ <:rr ~ cn1 Tffi1 em -;w:r ~ ~ if ct4ifch ~ l'l R1 q 1 &~ ofl ~ B1VIT 
cf> 'CfJRUT ~· fCru6 <:rr fQU\SCfJUJ ~1\l:IICJ{ffl B ircl 5 I 

~ tT ~ ~ ftR-r ~ q51 {ffil -$T t \3Xf Fcl $11 'i -$T ~ it 

>l'fcR-Q:uqofll:l ~ <:rr Convertible ~nergy ~ "& 1 ?;fQ ~ gfdur61iflll 

\31\Jff if ~ ~ I 

2. ~3m i~ ~..£ft ~ 

\3;:;:J)~-,4) ~ "CfJT \3f1xlc4 3fR ~ oo "CfJT ~ ~ ~5(CILJ:1l 

~ $11 PI CfJ ~ cfi ~ "CfCP ttR-r ~ 15 fq crof ~ cB- ~ \IlT'iT \ifi\IT t 

% t x=nifa:mr em ffiCfll <f1 (Theory of Relativity) ~ ffltii I 'i"1 em 
l'l ~ 4 I <; CfJ aJ I~ •=·h~) 'i m I --~~l R=f Cfll 'i"1 ·~ ~ ffR ~ "(1"11Tll ~ $11 PJ CJ? 

~~~C113IT ctT ~ cn1 ffi(YIICfJ'< -m- WIT 1 

~~ ctT fl.CJ?(>q'il ~ ~ 'R ~ ffle&l'i"1 ctT m x§T ~ 1 ~ ., 

1~cBlll a&IT "* ~ cf> ~ o/P '~-~ ~, <:rr ~~ Wo 
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+fltll11' cp'T fi. Cf> <A 'i I ~ ~ ~ fr t~ CB6T Tf<TI I SOl I ~cB c"'{H ~ ~ 

. ~ cp'T l1fc'r cfi XTI:2l ~ ~ fr SOl 50=1 g:<Jf 3fR ~ wWr ~ t~ 

cfi ~ f«10=1 cnT ~ <ft 2ft I fiR 3frT i1 <1 Cf> '< C'fTi cB ft<H ~ ~ $11 f.i Cb 'j 

~ "lffi 'H SOj $11 ~ cp'T Cf)) ~I ~I ~ fcp ~ t~ xl ~ '\J11T\f ~ PI Cfjffl<i 

3fR Fcl Cf> R-1 t1 §;3IT ~ I 

"t~ ~ il ~ CfTill ~ :"'itT ~. "lffi ~ 3l1JTiiJ ~Kid ~ I 

~$11~¢1. ~ ~ tR!arr -cBcrR ~ -cB 'CfT6<l? -cB X')q if cBT ~ 1 ........... . 

cBF0:l'i ~ ~ t~ CBT \JfllC'[ cpr. \341~1'1 . d6'<1LII t \3~l~ CB6T fcn 

{l SOl '!fl "IDm ~ Cil '81 °\S ~ 't~ -<$ ~ 11T?1 -g I" 1 

1 mer WPCT, ~ ~; TXJ 9-10. 
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~ -if -;fflT 3WIT %I "ifR cpc;q1 CBT cPfTCfJxOI GfR ~ ~ ~\lffq Tim 

~\J11Cl ~ ~ ~.£fr \3Ci"l Rl ~ ~ 3l'41 C1cP ~ 3IT % 5 I 

">r~ ~ Cb c;q if gcrnfl 1 -cfhl, VRJW iT ~. ~. ~Fchi Cl J f ~ ~. . 

ct)c ~ ...... -=erg~ if N~·c#r ~ ~ lR ~ ~ ~ GfR 

"!l ~~I x ilB~ ~ ~. ~. Tim ~ ~ . vfrcr \nT 311 \J1 CbC1 tWl \JfRl 
-g 1"1 

mm ~ (!>ll fU 14f CBT Cb I f£l Cb- fc1 Cb I '<i Tim fc1 Cb I '<i ffl ~I '"d c#r 

"TO~) '41 ~ "'i<lT ~ -;:ffiT <m % I 8l ~I¢ ~ \nT '41 %1 t ~ 
C1cP Cftr :qc;rr 3IT W %I 81~1¢ ·~ 3ljcttC1'1 CBT Ri~l'"d ~ GfR %T 

f¢ ~~ ~ ~ ~ ~ ~ ~ ~~C1ct @ 5 I ~ fcp \3X1 

ffi "# \Jfif f¢. ~ qx ~-~ ~ 1 ~~~~~ti m -g "Cfi3T ~ ~"¢'5'~ 

. ~ ~-\3ilCb¢x <:fT TfCf;:r Cf5T '<i!>lGII'<i ~ \3dl¢x ~ %I qRull~ 

, <T5" s3IT f¢ qgf 5\Jlffi criT c#r fl ~ Gl I Cl ftt ~ ~ ~ fiTG ft1 x ll{> ~ 

\JR]W CBT ~ m "C1TJT I ~ m "fiTq1 ~ 6iR it '41 rcP, x=it4T ~ 

-qn:r ~ 3~ -§1 ~ fl~-qcfi ctr -mm 3ET 3fR 4~il41G % m 
fcMj Zll ~Gil it m <:fT ~ ~ Cf)RUf 3fR xl Ail X m ~ CffiUT ~ 

ffiftr X')Cf ~ J I~ '1 PI~ '1 it ~W CBT fll ~ '1 I ~ ~ m-rrr, x=ffq 

~ fi{l'<241" ~ wm ~ <) tlR ~ fl·xil'ilti Cj{{f m wft $ m 
~ q I~ t5) '1 Xi)lT iT x=ITtii em ~ -g I 

. . .. . ·~~ lR ~ c#r \j(q Rl, 3tR ·~ CBT Fc1 ¢I fl, <) GT ~ fcl1snl 

% t \nT ~ ~ -§1 ~$li~CfJ1· ~ ~ ~ \JifeCYJ ~ ~'i'Px 61R-61R 

~ ~ % -g 1 fcMj ~ ~ ~ ~ ~ cnr ~ x=it1Jt:J\Ji'i¢ ~ 

~ -;:ffiT m 'flCPT m I x-rq ~ ciT ~ ~ . ~ ~ fclcp I xi lR CJ511 
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~ CJ '1 (q RJ LR 3lfucp %X1 ~ 3tfx 3Rf if W f:1 ~il <1 fcrRIT 7fm fcp 

f.i GifCI ~ ·1ft ~ cBT \3(q RJ ·~ ~ 1. 'filc>R' Cf5T 1Wl ~ 

·~~x=tgGi·~~· (Chamber-spark) ~ m ~ cBT ~ C15Xill % 3iR 

~ ~ ~ WB if 3WT filc>R -;) CB6T fcn ~ fcnm m xi \Ji"l Cl ftt"u\s q>f 

~ ~ m 3F"ddl~lfCll P!ZJfiCI UCcJ? 1ft~ M 1 <T6 m tt ~ 
~ ~ 'C[CP ~ ~ ~ \JlT fCtill Cf5T 'CJ?RUT ~ Cffi m Q I o I <1 fCl Cf5T I 

J>liOICifCl cpr m x:i~~'ll. cpr 1 m cp-g 'R ~ cpr 1 ~ cpr 31jt'dl..., ~ 

'ffiR ~ ~ '§:311' '6)ln? m 'fCr>x Q I o I d fCl ~: % cr<TI? 

~ ~ LR ~ ~ ~ ··~ ~· ~ -;) ~ fc1~1.-, 

(Physiology) ~ ~. ~ qf:s'l(;l"!l ~. 3lmcD ~ Cf5T '(/CP .. ~· 

~ .\3~"!01 ~ fcpm ~ \JlT -~ >fCPR %-

"~ ~ \j(q "i q)X. ~ cBT x:l'Blcrrrr ~ ~ ~ % lt1 (1 ..f) 

~: ~ \JfTCfl' % I ~WI]iffR x-rvfJcr ~ \3(q "i fcOm '\J1R c;rl 

ID m 3l'fCl)'R 3tfx CLI I 4 I"! if q 'N-4 "! ~ \JlT ~ ~ m cf> \Jfiq 

R~1~ ~ ~ Fc1~1..., ~ tRI~ if ~ -chTR ~ ctr ~ 3lml ~ 

· cnl w Xict>dll ~ ~ ~. -chTR fcrRIT w \!irb~ll, ltixi~ ~ ~ 

. ~ ~. m % ~ ~ ~ ~ 31$ ~ ~ 1 ~ 3lJvf '(1Cf) CJ)TJf '4 

~ 11t gFch-1£~1. 3tR !>l~1ari LR ~ Fc1~Cim ~ 51 LR <T6 ~ ~H...,I ~ 

fcp f:10fiCI ~ ~ xi\JilCI ~ ~· ~ cBT ~% 1"1 

.. ~ -g:q <T6 11FT ~ -g fcn ~~ ~ ~ Rll51 xi if ~ '(/CP 1ft 6fR 

f.ivftCI ~ ~ Cf5T fclct>m '§:311' ID QIOictfCI ~ xi~fLIIW ·~ ~ 

~ cBT ~ 3ITm ~ xg \JfTCfl' I LR Cf<lT ~ ~ 11FT ~ ~ 

% FcP ~~ LR ~ 'CfCP tt 61'R, Cffi m ~ '\J1R fcpx:r ~ 'fi<WT -xf. 
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f.icifCJ ~ ~ ~ ~. CI?T fclCBI'H "§;3IT JTR !1ll 0 1d0=l "$T l'lfdcol ~? 

-qm ~ Cf)f ~ CfflOT .., ~ 3Rr it ~ tTRUlT ~ d6'1!dl ~ f¢ 

'f.i cifCJ ~ ~ Cf)f Fcl Cf) If! ~ tr mx -.,fj ~ mx s3IT ~ 3tR etA 
v:rR 3W "(iCf) '41 "61 ~ ~ r, 1 

5. '51 Rfrt CI?T fcl Cf> I xi ffl ~ I '"fl- fcl Cf5 I xi Cll G 

~ -$ ~ it ~ -$ Cf5m CI?T 4Ril'l:1 ~ m ~-

"The unparalleled success o[Charles Darwin is well Known. 

It shows him today, at the close of the century, to have been, i( not 

the greatest, at least the most effective, of its distinguished scientists. 

· No other of the many great thinkers of our time has achieved so 

magnificient, so thorough, and so far-reaching a success with a 

single classical work as Darwin did in 1859 with his famous Origin 

ofSpecies"2 

~ ~ "$T 3l ffi ol '101 \3 q C'1 f&:r \JP I \111 f6 'I! ~ I <r6 \3 4 C'1 f(q ·~ 

~ Ci?T ~ ~ f¢, ~ 00 cfi 3R1 CfCl) cfi x=rfJ ~IOIJil~ ~$11f.lCf>l. it 

<lft erg (~) Ji 61 'i Ci Ji .,.gr ill "Cf511 ~ "Cf511 ~ >f1i I CJ ~II~ C11fcffi 

ill ~ tr 1 61lR ~ -$ ~ ~ ~ '"fl en I. it ~ fcR1T em- '41 ~ 11Clf 

3tR Cf) I C'11 ~ (i fl 45 (l1 (i I ~ flic;ft fGJ (i ~ ~ em-~ ~ 311 RRn 'i 

3ITcr ff4 x"l11J1 ( 1859) ~ 1 

~ 3tR \NfCfi Cf5m -$ qN it ~ -$ il ~ ~ ~ it 

~ lf4 ~ ~ ~ ~ ~ ~ ~ ~ -$ ~'"fl'i 3tR ~ -$ 

\1ff ~ eN, \3\JiPI.'I!q cnB ~ ~ .g, fGJfJ~ tTlf 3fR ~ ~ ~ 

I fuCT ~ ~ 'BPT 'TO. 19-:-:20. 

2 ~· R~c>1 ... ' TO 28. 
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Fcl $11'i eM ~ -mmw it ~. ~ ~ ¢1 ~ ct5 Si 1 r<:~ d 1w eM ~ f% C11 Cf) x 

W efT ~ 131 'Tift ~ cBT ~ \3YC'lna em ~ ~ "far 

reaching" (LfJR ~) eng W -g C'f6f ~ ~ Fcl~CJifl -g fcp ~ -$ 

Gi) q I (q R9 3tR -dfq Fcl Cf) If! "fiGttfr Si I;{! d IW eM ~ 3lR ~ "fT11<l it ~ 

3tR Fcl$1H it ~ m ~ \Jll~~ft. FcP \3friCf)l fclcpc>q ~ :!~¢(1 m
\Jj I~~ II I "frf-T '41 -g m ~ ~ m "fl1Cf ~ '41 ~ "CbT 

fcl ¢1 xi · fft C§ I '"f1 "\3C'Irrr 131 ~I Fcffi ~II c>fl -g Ri Ci "i I \3 ;;4) 'l!i ~)" ~ it m I ~ 

31 r& dlll xi q) C1 d 1 ~ ~ em 1fr 'Tift rim m 1 \1ffr -$ WcR cprc;r it 

fl?l~cft· "flCft it ~ ~ ffi<Er~.;=IT "CbT fcRltr ~ ~ m, Fcl~ltfCBx 

'~ I ~ ~ 'i ' -$ . ffi dlll Cb d ~ IT1 Cb I ftl ca I '"f1 ' -$ 8RT I lFr ~~ "CbT "'i'P1 ~ fl f(;, (! 

~- q:~'ifCH ~ ~ wfr Rical'f11 (Fcl~ltiCBx ~JCBI~IcB) "'!f ~) eM 

.115'i' ~a-n ~ ill "[ffi \JfR ~T -g fcp % fcl $11 'i it +J I CJ CJ I ~ "tPl lJ fct f&3 d 

~ ili~Cil m 1 ~. ~ Tim 3ll~~~'i ~ Fcl$11'i Ti '4lfctCBCJicfl 

, 1~CBl 0 1 em ~ -$ ~ -q !>lfctf&3d cnB q)f ~ FcPm -g 1 ~ fcln:r 

· >fCI?"R m- ~ <lb m err f6ttiT it ~ 1 ~ ill ~ (i("(f) 1 C1 w 
·~· -$ · Fcl CB lfl Cll c:( eM -=q-qf -$ ~ rt1 ~ fCi, ~ ~ 3Tmm -$ 3Rf it 
~ -$ Cf)UT-'B~ R1 cB1 eM -=q-qf cf> 3l'"fP fCi, ~ fl Cf) I fcp ~ ·~ R~ C1 .. .' 

it ~ ~ '41 Fcm:rr t 3tR mer ~ eM ~ -$ ~ rrar Ti ~ 

\Jfr ~ '411 

'"ilTctf ~· (1809 t-1882 t) ~ 3hiGr !JifUICifCI ~ q ~ 

(1834 t-1919 ~-) qJT '!iSiCbl~l'i m I \jrf ~ -dfcr, fclCBifl ~..tfr ~ 

~ .Rl$11'1 -$ ~ ~ em ~'i~ct1 ~ xm m 3tR ~ ~ eM 

.~it m 61 ~ ~I ~ xf ~ WiJ" ~$11Pl¢ 8JSOJI¢ (1744 t 
-1829) ~ ~ Ti cgu ~ "CbX ¥I m 1 8lSOJI¢ 'PT ·~ Rical'"{1 m 

- ·~ ~ qJT Ri<EI""d' (Theory of perseverence) I ~ fffe&t'"{1 ~ 
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~ ~ cp1 ~ ·~l<pfd<:p CRUf (Natural selection) 3TR ·.m~~d+i 

\3mx\Jflfcldl (survival of the fittest) "ct R1<&1ro cfi ~ ~ fcm:rr I 

~c>m~ ~ ~ (Alfred Russel wallace) ~ "CPT ~ 3TR ~ 

~lfUIC1fCI~ml m ftixi~ .~ ct m~ ~C'1¢x ~ .fcl¢1fl ~~ ffi<&l'fl'i 

ctT -;ffcr ~ 1 ~ ctT '3l1Rft1'1 3ITq) ffQx~~· ~ ~ ~ 1858 it 

~ 3TR ~ ~ ~ ctT ~~~"i x"llfll~e) (Linnean Society) it 

m R1C§hi ~ fcnm m 1 <l6 <xil'!il~tl ~ Fcl$11'i (modern 

Science) cp1 3ll1T ~ ~ ~ ~ m~ ~. \YIT ~ it ''{il~frcfth<:p 

'!~lfll~tl ~ ~· (Sienetitfic Society of London) cfi ~ ~ ~ 

"\Jl"R (>f1fi I 

~' q ~ CBT R1<81""f1 GT ~ it ~CT %-
"First, more organisms are born than can survive to 

reproduce themselves, because the environment has limited means 

of subsistence. This over production results in a struggle for 

existence and ultimate -survival of the fittest x x x. . The second 

observation is that off-springs, i.e. children differ slightly from their 

parents and from each other in characteristics which they inherit. 

This we now call genetic variation. "1 

~ -mc=r ill <:ffi fcp ftrcA" \Jftq \Jil Fcl C1 @ -g B"fffi cmft ~ 

~it~ \3("G"i ~ -g ctmfch 4~TCJ\!OI (~) "cfi q-ffi ~ cn1 "t15ffi 

~ crrc{ ~ ~ ~ C1 -g I <:ffi \Jll ~ \li"l Cll ("G I~ '1 ~ % 3i f«1 til cn1 

~ ~ cfi ~ ~ CBT q>RUT q.mr ~ fti'!i¢1 qRull+i ·lfi~~C1+i q5T 

\3m'<! vfl fcl d I' cfi Xi)4" it ~ 3ITill ~ I ~ -mc1 <:ffi ~ fcn. fi C1 fd ~~ 31lR 

Universe and Life: the Beginings FST-1 IGNOU Page. 70 
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l=JTill-fttill ~ 3fix ~ 3lmf it ~ ~ ~ ~ ~ ~ -g)cfr ~ I ~ 
- .. ---

-gT '311jCJi~l45 ~· q5 -wr···-q ~ \YfRfT ~I 

<n?f ~ ~ q5 ~ ~ 6fffi ~ ~ ~ fcf> \34'<1Cfd 

Ri~IYfl it \JiT '311jCJi~l45-~.·. "$T -mcr ~ \NT TR ·;slf4.-r 3lR ·~· 
-+ ~ " ~ v _;,.. !==>. (\ ·~ v ~· 
cp bl {Pi451c1Fl 311 i:ILII cp ~ CJ'ifYm~llt?il ~ •1x \JfA t-t..S<71 

(1822-1884) 3WrT -xl cpp:r CJR xt ~ 1 m ~ "45T '311jCJi~lc6'1 cpr 

fttill' (Father of Genetics) cpm· \YfRfT t I 

~ >fCPR -g11 <::ffi ~ 5 fcf> "\STfcA" q5 fcl 45 I'H Ri ~ hi q5 ~ 

. ~ -qccp 5-

1. 31R-dfCJ q5 ~ ~ . 

~ -m -qccp ~: (1) 3lR (2) coT ~Cf(l ~ ~ ~ Cf)T S:llpfdct> 

'CRUT (Natural selection) cnT Ri~IYfl "45'N \YfRfT ~ 3lR W ~lpfdct> CRUT 

cnT ffl ~ I Yf1 "\STfcA" q5 fcl 45 I Xi CJ I ~ cnT ~ t I 

<n?f :r-=r: ~ ~ q5 ~ 6fffi ~ ~ ~ fcp ~ bll ~ Cf)T 

~~1'~45 ~ /'CRUT (Natural selection) cnT Ri~l'fl ~ t. ft1Xicf> 

· ~-~ 31lR {:Dfflo ~ q5 qmur ~ ~ -xa=rr 3lR \NT TR 

frrR ~ ~ ~lfUI\iPI¢1_ q5 'H~fild ~ 3lR fcl<t>lfi q5 ~. 31lR 
fclc;faTUT ~ ~. ~ \Jl'i'H.{..c<11 lR f.:l;q;::;jUI m1Q CJ5X ~ t, CRWf: 

. ~~fB145 ~ ~ ~ 3l2f~ll{~ ~ ~ 111~ (1766-1834) '451 ~ 

<:JIJI ~l'i ~ ~ \N-A" 1798 it ~ ~«145 "Essay on the Principle of 
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Population"1 (~ 3lf.1 ~ ~·Rigcr~ 3ITq) 41gfl~11) if·~ FcPm m I 

"~ 3111" ~ Rlffigcr~ 3ITcr qlgfl~H', '3l'IRfG11 3Ticr R:Y-R1Gf cnr ~ Wei 

m- <:m ~ 31Rl~G~Ifch1 ~ mlfi 1 

"His Essay on the Principle of Population ... influenced 

Charles Darwin's thinking on natural selection as the driving force 

of evolution. "2 
. 

~ "WcPR ~ cnT fcl Cb I xi ffl eft I "f1 Xi I~ Cb ~ xf lfl~ 3fR 

· ~ ~ Rieftl'"fil. cnT 31j>IG~lJII~Cb ~ t; I ~ cnT ~~~it -g 
. • I 

fcp ~ -mx ~ ~ ffleft H1l . cn1 ffic ~ ~ ~ \3({1 ffl 3fR 

fcl em Xi cn1 ~ $11 f.i Cb ~ "Xf xi +1 $14 Xi +1 $114 cnr "CP111 FcPm 1 1863 t it 
\Hi$1 ~ gx"fiCb "1"\Sx~rc 3lTcr tf'l"" (Descent of man) t"P4Cb'l! ~ 

~ "\1fA ~ ~ llaTI ~ . Xi fclx"fil'l!. ~ ~ ~ <~m~ ru C1 ~ \iff 

,tfRUTT cnT ~ fclRn ~ ~· ~ ~ ~ ~ U: ~ it ffl ~ 

·~ cmft ~ t; 1 ~ ~ ~ cnt·~ ':Jlx"fil~' ~ ~ ~-sti~ ~ * 
~ JllR1d'i ~cr!CliCb'l! l=RCIT ~ m I 3lT\Jf ~ ~ ~ fclCbl'<iCJI~ ~ ~ 

~ ~ $11 f.i Cb "WITUT \3 4 crJ G:T -g I 31~ W \Yf ~ ~ ~ "fP:rq o:ffiT 

t;l 

31 f«-1 (i:l ~ ~ x=fqrf, <1l J ll d li ~ \3f1 'I! lif1 fcl d I TIW 311 jCI i~ I Cb 

~. ~ ~ tlCCPT ~ ~ 31~ "G)tR ~ ~ Rl Cf)fXi Rieft lo=tl ~ 
., .. 

. ~ it ~ ~ 3fR <:m ~ ~ Tf<IT fcp 31 ffct fCI ~ ~ x=fqrf 3tR <1l J ll d +1 

~ \3f1 x\Jf) fcl d I cn1 xi 'gCRi ~ xf WI p Rl Cb CRUf cnT ffl eft I "f1 C1?6T "GlTdT t; I 

1 
The words worth Encyclopaedia 1995, volume 3 Page 1355 

. 2. cnft; TO 1355. 
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~ ~ -;f JlljCli~ICf> ~ cn1 '\J11,4C1x4RolltJ' cfi "f11T ·lf ~ -6 

.olR !>llpRlCfl CRUT cn1 \Jil,tiflx qRolls:J CI?T 'l!it::li/~A "Cf)RCJ) (Jf1C11~1 -6 I 

"lvRT \Jil fli C1 \{ 4 R 0 II SOj cp1 -crT ~ -q drn 4 R 0 II SOj cfi "f)1T -q 

4d\J1~ ~ ~ <:J'I~IG~l'i lf }fpfQ ~ "T1srr ~ ~ (JC1C11~1 ~ ~ cp1 

\$1xfcH -;f ~ 4Ro11SOJ cfi "f11T lf ~-4"!~"!1. cfi ~ }!2fQ CI?T -crT ~ 

~ fcnm x x x <:ffi" \Jii'~~N 4Ro11SOJ 1ffirr fcrR:r. m -6? "~ 4-<~xl" 
3tR '!>liCflfdCfl lJ6UT' cfi f.i~SOJijxilx 1"1 

fclvq ~ ~ ~ it ~ ~ ~ ~ cfi. fclCfllxiCJIG qx 

~ ~C1Cflx ~ ~ w~ tr ~ JJ~Cfii~Cfl \3~1sxon ~ Rl$11'1. ~. <P'4T 

. ~I"! cfl ~ ~ ~. ill -cp'lfr ~ cf> Xi I SOJ I~ 31j1fCIT xf fcl Cf> I fl Cl I G cfi qer "Cf>l 

~ 3Jlx \Tf13T SOJ \J1 ~d ~ ~ {g I~ ~ S Cft31 ~ 3Jlx \$1 f4'1 cfi 

RlCfllxiCJIG "Cf>l ~ cfi 41o¢). cf> ~ m ~ 3lR ~ ~ ~ 
' i 

61 

~ ~ ~ ~ cf> RlCflmCJI~ it JJijCJi~ICfl ~ (\Jfl,tiox 

q R o II SOJ) cn1 l:fR#~ ~ q C1 C11 ~I -6 I <:ffi" -crT Jig fCI crof "(JT<1 -6 I <) 

l:fR#~ f.i fll rei tl ~ ~ ~ 3fR ~ TI~ fcl ~cYl 12:1 5tfi -g I ~ 

-mc1 cn1 ~ ~ ~ 'l!iSOJ~I~ ct> ~ ~ qGfm ~ 3JCR{QT3#, -q 

"fl1ll, GW, JJI~fl'i 3llft ~~ it ·~x451X' cf> "Cf>RUT ~ ~ 4RCJct'i 

ff"Rr-tfl \3 ~I g ~ o I CI?T "fi6Rf femr· -6 I ·· ~ ~ ~ cf> Xi Ji x"f1 ftn<rr 

c;q I 4 I"! <J5i (f"Cf) fct ~ -~ fcl Cf> I fl fcRr 1rCPR ~ ~ \Jf1lC1 cf> fri<:r:IT 

cf> 'fiT~ 3ll1ffi it 3R'C11-~ ~ -g, ~ ~ cf> Rl ~ =q '1 xf <:[5 -mel 

x-fT1T) '51 ~ ~I ~ cf> 'fiT~ "GT ~ 3lR x-fT1T) 5Tm Sl ~ ill <:[5 Ft, 
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~ ~ -q ~ \i'l1l(f if 4x~IUJ3lf ~. 1Tfrr ·em-~ if {tFG'i cfi W~ 

fi'IC11Cf>'< ~ "Cf)T ~ ~ ~ 311AT ~ .. ~em- JfR ~ 

. ~ ~ "Cf)T ~ fc{Rrr ~ 3TR ~ 6ffi1 <:J6 fcp ~ 3l~ ~ 

3l~ ~ fcR:r ~ .~ VGTm if 3TR :f1: ~ VGTm ~ fcnx:r ~ 

. ~ fc1 Cf> ~I Fcffi;q)· if ~-~ x-i'BCf N xi Cf> ctJ ~-~ ?Of~ fd C() CJ I en 3TCJtlRUTT 

lR 3flr-ft xi 5 ~ f?l eft ~ I ~ ~ xi 5 ~ f?l eft ~ ~ ~"tIc-~¢ 'B) fd ¢CII G cfi 

~ ~ !H=fl I CJ cfi lla1 if tFRi &\ 3fR ~· cfi ~ ~ ~ 5 fCl crof ~ '41 

\3dllfl ~-

"r;rrg .3llvf TICP cpp:r if em: ~~ gfcffi;qj· 3fR J>l ~I u n lR ~ fcl ~CJ I fl 

~ N lR <:J6 -gil +=fT'i'1T ~ fcn f.i~CJ 0lT xf xi\JilCJ '0ll ~UIIx ~ 

~ ~ ~ ( X X X ~~ -g+1 <:f'g 1fA" ctr t fcp l:J~ cB- ~fdt\Jfl if 

cficrc;r 'QCP 1ft ~ f.i ~CI xl ~ "Cf>T fcl en l'<i '§;31T . . . lR emf ~ ~ 

1fA" ~ ~ ~ ... ~ ~ CBT ~ '({)RUT ~ ~ 3fcl if <nfr mxun 

~ d 5 '!d) t fcn f.i ~CI xf ~ "Cf>T fc1 ¢I '<i 'QCP 1ft ~ -;:ffiT ~ ~ 

s31T t 3TR m V1R 3fij '41 m- XN m- 1"2 

"<:ffi" ~ ill'~¢ 'Bl R1 ¢CIJ G CBT ~ ffJ ~ 1 rn ~ vrr 31vftcr "<f \ifrcr 3lR 
~ xf ~ "Cf)T R1¢1fl ~i~s:J~ if '<i514tll (f)@ ~ 1''3 

~ s cB- 01rn~fo <:ffi' ill -=qqf ~ ~ cB- R1¢1'<iCJIG ~. ~ 

~ ~ fcn ~ ~ -q c=T'CX~ '5)'CJ)X ~ cfi fc1 Cf> l'<i CJ I G 'Cf>l ~ \Tl-1 

'<i :!G I<:! cfi "Wr-~ if ~ cfi fffi; cficR;r \Jc\~ ~ 'CJ)X ~ N ~ 

1 ~ ~ ~ 'BPT; "rr 19.· 
2-::r::f'\. 

Yt>l; "rr 20. 

·
3 '<I~R1&1l'<i ~-·~ xl~'i4~ ~ 3tR ~ 311C'1l'i4'il', xi\J1Cf>JiC1 

!>lcnl~l'i, 1Tbcfr • ff1 2ooo. ~ 21. 
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· fclcnlf!CJI~ ~ ~<:!'i 3fR ~l~<:!l ~ ~ x:rila:rr '41 ~ ~I fclcni'HCJI~ 

~ ~ ~$11f.icn ~ ~ ~fl~~ ~ '41 c>!~llctl'< ~-4R4i1Gtrt 

~ ~ ~~ ~I ~ ~. fcn ~ "CbT Rlcni'HCJI~ ~ ~ 

\3 rq ~, fcl Cb m 3fR {J4"J '«1 fflR:rr &11 4 I~~ * mfrT it ~. 3tftri 3fR ~II~ CJ d 

~I ~: "Cblt '41 ~$lllrlCb ~ "CP'41 '41 'fclCblfl tRll ~·1 ~ "CbT 

~ -m- ~ ~ xiCbdl, ·-=qffi qg m fclcplfiCJI~ ~ crm -;rr Nl ~ 
vfi -q RlcnlxiCJI~ ~ xfriTW em· ~(EliFcbct ~ ~ . fclCblfiCJI~ .~ 

~$11lrlCbctl * llaT it ~ ~ ~ 4i5~1£of RlCJi!'il ~ ~ ~ 1 <r5 

·· fc)CJ~<:JI cmT 5? ~ Rlx~ct RlCJxOI ~ ~ if 4i1IRl$11'i 3fR ~ 

~~ ~ ~ * \1ITR {cr;~ * ~ it, ~ vfi -q ~ fcm:rr ~I 

<l6i ~ ~ ~ ~ ~ cw) * ~ ~ fcl(jijrj ~ ~ ~ 

~ ~iJi~8 ~ fGrxl ~i~Cffi "fill xt ~ ~ (6), (7), (a) o2IT (9) ~ 

."fill it ~ FcP<:iT \JIT XN ~ I 

617 I a I 9 Ji'ilRl$11'1 -qct ~ 

'G" R~c>~ ... · it~ -q ~ * RlcnlfiCJI~ ~ >rfc1 cgtJ ~ ~ 

\3f'!il5 ~(Ell8 ~ ~ \rfTfd" ~ ~ 3fR Rlcnm ~ &li{.."QJ ~ 

m~-m~ ~ wm ~ ~w- ~. 3fi\Jrr, JOJ;flfclCJ?I''<

xi~·G4Jltr 3llft * ~ 3fR fclc:plfl ~~ ~a-ITCfff \Ji~c>l 3TR 

JOJ5fCIL£0f ~ * \1ITR ~ "CbT ~ fcm:rr ~I .\3f'!il5 xt ~ 7:f6 ~ 

~ ~w xt ~ m "§;3IT ~ cYJRh'i RlCI?lxiCJI~ * >rfc1 31RIRCR1 
~ * Cf)RUf ~ \1 fl c6'l xfr:rrw em q 5 il H 4 it ~ :rr<:rr ~ 1 "4"dT ~ 

~ 4"f<IT ~ m Fcn ct fCb 1 JJ '""~ <ffi-q it "iiC1 m JOj .-n Rl $11'1 Rl ~ l/ Cf) ~ 
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(fti fl Cbl ftrw ~ ~ ~ ~ it ~ -gT ~~ <trr ~ fcpm t 3TR" 

3rft 3lTlT <:ffii ~ \R{qc'f '41 fcpm \Ji I~ Jl 1) it \3<3- 311 w I~ Cf5 ~ ~ 

fcl Cf5 I fl CJ I ~ cfi ffi Cf( H'l cpl- 6fT.fR cfi fu"q \JfR- ii$1 Cf5 \! (xfmr3JT cm) 1TCPC 

-;::ffiT Cf)Wf t I ~ ~ (~1lfc1$1Fi, ~. m. fi~~11 ~ ~ 

~) ~ ~ m 3IT\Ji" '41 ~$11f.iCJ?1. ~ .~ ~P!Tf.iCJ?) ctr ~ cfi 

aBr ~ 3TR" ~ ~. ~-~ ~. Fcl$111 3TR" ~-it~-~ em-~ 

ft-rl5 ~f~lll!\of l=fRill t ~- ~- ctf ~ cfi. fc1Cf51xi cfi ~ tTRTCP '41 

11Ffill t ~ cnRUT Cffi fcl Cf5 I '{iCJ I~ ~ ~ $11 f.i Cf5 3fC1t1RUTT cnT, ~ cfi 

aBf it. 3l R! w ~ u I xTcP "1" x=rCJ?T I Cffi cm.rill t-

"Unnatural and fatal opposition between Science and 

philosophy .... , is undoubtedly becoming more and more painful to 

thoughtful people. "1 

3ITin<f ~ ~ ~ Fcl $111 cfi ~ ~ em- fcR1tfi ;:ffiT lfFffi 

~ ~ ~ cn1 -gT ~ 3fR" Fcl$111 GF=IT ctr. 011CJ41 ~ ~ ~I 

~ 3TR" Rl$111 ~ ~ cfi wen ~. ~ ~ ~ Pl~ilct ~ "Xl ~ 

~ I ~ cnRUT ~ ~ fcl Cf5 I Xi CJ I~ ctf ~W cn1 q i5 il114 "ij m N 

urffi ~I ~ ~ 3l~, it~- w:rsq ctr ~ ~ '"G R~C1 ... · cn1 

{-j~SJI4 cfi fWl ~ ~ ~ "1" ~. ~ ~ m ·G R~e1 .. : cf> 

61 CT\Jf1" ctr ~-wm (~/~) ~41" xi~'<~IW qx ~ ~ 

~ fclTm- cnx ~ qrc;ft ~ x-rclm ~. ~ 3TR" ~5~ crof ~ t 
I 

-RJm-ij ~'\ ·~b. ~c. ~d. {ti '<i \!c. ~ c'<i 1r. qffcg, ~ ll q 151 Cj '<h. 

~i. ~i. ftOcfck. ~4\RJI 1 , 3flfC1CJx mm. \Jilxqlf> ~Cf$61", ~ 

1 
The Riddle ... ' Author's preface , Page xv 
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~0, 1 311ft ~ ~ ~. \34Pitlq, ~1xc1ll1 Tim 41~ill\l1 ~. Rl$11'1 

311ft 1R ~ tj fclill"{'lrdJiCfJH 3fR ~iil'ii>IG Tim x-r4T~ fcl~clct 0 1, 

~~ (i1r ~ ~ fclRIT_ Tfm t I 

"'B~ ffi Cf5 ell<{) 3tR ~I Cl Cll <fl ~ cB1 :qey ~ ~ ~ "Gfi ~ 

~Cf)lx"JCIIG cBl x-l1lil~ <'4t1C11~ ~I_ ~ <T6 cpg;=rr ~ ~ fcn ~ 

~ $11 'i aT~ -=ctAT ~ ~ cB1· ~ · C\!011 'Lc<:J I -;:ffiT CR "41<IT ~ I" 2 

~ ~ ~ fcl Cf)l 'H Cll G cBl ~3# CBT -qrQq) ~. x-rr=A 3tR ~ 

~ ~ \J1l'{~lh 4Cf<:bf4 3tR ~-~~o-s ~ ~ Cf55HlCfJI'< ~-~ ~ ~ 

ir-ET 4xC11CfJ ~ 1R ~ em ~ ~ ~ ~ 88-89 1R fcnm ~ 

''aT~ mc1 -q ~ ... ~ll'f?ll~ . s3IT ~ viT g'hiCfJICfJI'< t9liT ~I" ~ 

31fdRCfd fclCfJI'<iCIIG cBT xoftli(CfJ'i cfi ~ if tl ~ ~ ~ ·~ 

~· em. \3Git::xol ~'<smi ~ ~ ~ "'rO 51 1R LBR1\SI ~ ~ 

01 '? cB1 cfi fcrc;ra:rur li ~I xl ~ I cB1 ~ -:qqf cB1 t I 

4i~lfcl$11'i 3fR ~ CBT fllifQ(1 ~CfJi~l if ~ ~ fclCfJI'HCIIG 

cB1 ~3# -CBT m ~'<Slffcht1 ~ ~ ~~Tim Fcl$11'i ~ ~-~ 

~ ~ \3diCfJ'< 3fCRT PIG:f5~ cgt9 ~ m ~ ~ 1 

1 
.a Tim b ~ ~ -rt ill ~ ~ -q cmff ~ · cp6f cg£9 ~ egg fl1 <>J t11 

X6m t I ~. ~ w:tq cBl ~ -q w+m: (c,d,e,f,g,h,i,j,k,l,m,n,o,p) 

-~-84, 50, 64, 61, 72, 78,78,78, 77, 80, 88, 88, 89. 

2 
'<14ifclC11fl wiT-'~ '<lliil~ ~ 3fR ~ 311Rli1'il', '1!1\IlCf)Ji(>j 

>!Cf)l~l'i, ~ • "fl1 2000, ~ 23. 
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~ ~ -$1 ~ o~T ·~ R~c>1 .. .' ~ ffttti 1 'ii -$1 -=crm cf> m~ "iR11 

CB1 ~ ~. -$1 -mo 5MT 1 

10. ~ -$1 cpur 'B~Rlc#l (CfCllc+i 'B~Rlc#l) fclCf)I'HCJI~ &R ~qj~CJxclf~ 

~ ~ +i6'1~ll ~ 3fR fq$11'1 if~ ~ -wr -$1 ~ cf> 

"fftt fqCf)I'H cf> ~ ~ ~ ~I 

"The unnatural and fatal opposition between Science and 

Philosophy, between the results of experience and of thought, is 

undoubtedly · becoming more · and mor~ painful to thoughtful 

people. "1 

otm ~ ~ 3fR fq $1 H -qcp ~ ('fq) ill -qcp 

~ -xl ~ ~ ~m FcP ~ 3fR fcl$111 if ~ ~ 

~ 3tR tj f(fCf), t ~ . ~ it, <:1ft <:ffi %I "GfT<:J fcp ~ 3iR 

fq$11"1 if g:xCf)fll "Cf)T ~.-tl ~. ~ "Cf)T ~.-tl ~ m ~ ~ 
~ irTr 3fR 3IT\i1 V"161 RP fcl $11 "i -$ fcl ¢1 xi -$1 TJfc1 -wr -$1 3RT 

· ~311 cf> fq¢1 ~i -$1 TJfc1 -xl cmft ~ cfmr ~ ~ ~ ~ R~ if 

~ 3fR fcl$11"1 -$1 g:x¢f11 ·<rr -qcp m -xf fq$11"1 -$1 ~ qx ~ 

~ ~ \JfT m 5- . 'CfCJlcJi '41R1c6l' 3iR 'CfCllcJi- ai?r-fflctil~' 

(Quantum Physics & Quantum Field Theory) ~~i¢1 ~ ~ 

\3~16"! 0 1 ~I 

3IT\i1 -$ ~ "Cf)T ~iCll"ifl fq$11"1 CfCllc+i 'B~ffl<:f)l 3l~ CfCllc+i 

~fllll1 ~ 5 I CfCJlc+i 'B1Ric#l -$1 "\3"!i c>f1P11T m m -$1 "$1 ~ ·~I 

1 
The Riddle ... ' Author's preface, Page xv 
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<tCJicfl ~ffi~ m cf> ~ c#t x-r41 ~W~<P ~ (~ ~'i)chol 

'B~ffi~, Nano ParticlePhysics) Ri~Hl ~ ~I <tCIIcfl 'B~ffic#l c#r. ~ · 

~mcATJIT JfR ~ 'c#r' G" R~c>i 3lTq G" W1CJx4' c#r ~ ~-errq;rr ll. 

"ffiT ~ en ~ +fl R1 <b ~ ~ -g I ~ cf>crc;r ~r ~ ~ <tCJi cf! 

~ffic#l em- 3llilh"l1. (Physicists) -;) ~ cf> ~ 3tR fclCBI'<i cf> 3l~ 

cf> ~ ~cl JtR \Hic#l ~ cf> ~-fclCBI'<i->rfTCT-CffiUT JtR 

qRuwll. CBT '<if!$l;i if c>i~II<:JI, ~ 3ll~<it1"i, ~, ~ ~'1~1<1'1, 

t:l~'<~"i61~L w~~~x. ~ff!c>~c:"i, c>Jil(>11fl WFT -g \J161FclJ ~ ~ ~ 

Ri~l'"fi c#r ~ fllr<:!dl dfCII~dCJI~ cf> Ri~l'il. CBT ·\rflm cf> x~ '<5~)· 

· CBT 'Hf!$l;i it it c>JJII<:JI I 

. <:ffi" 31 Cf5 1 '< o 1 <n cf>crc;r ~. ~ ~ ~ '<tCJI c fl 'cnr fcl Cf5 I '<i 3fR ~ 

c#r Clll (.~I . ~ 31c17T -3lc>rl af;;IT ll ~ "fiT~ -:qc;r W ~ I 

CfCIIc~ 'JOflfdcB) c#r ~ ~~ cgu ~· m ~-011 3TR \iflc6l 

llfc1 it ~ ~ ~ """11ft ~ I ~: .~ ~ 3TCfX~JIT cf> ~ ffi~~ tl 

. '&- ~ JtR llfc11 <) 3TCfX~ ~ "fiT~ ~ ~ LR ~ '41 ~ '<iCB<i) 

'& GfR ~ ~ ~ '<-<1 d '"?I '41 I 

<tCJ!c~ 'B~fd$1 c#r ~ ~ ~~ ll ~ cf> ctfCII~ctCII~ cnr "(J(Cf 

fl fll <:~ 1 ~3TT t 1 -miT <:ffi" \i cY<9l ~ CfR'1T x=rcfm \i q '9)Cffi WIT ~ CfCII c fl 

'B~ ffi c#l CBT '<~ ~ I~ Cf5 xriLf ~ w ~ cf> ~ ftJ ~I '"f1 ~ f11c;rr ~ I 

cnlc'f-Wll cBT ~ ~ <:ffi" ~I ~TPf Cf5 +m fcl $11 "i cBT ~ ~ Wffi ~ ~ 

~ ~ 1 <:ffi" "ffiT ~ ~ fcl $11""1 ~ ~ +m cnr ~ ~ \rfTm 3tR ~ 

~ ~~r~·g/i cnr ftrft" m f1x1Cf5'<01 ~ ~~ ~ \NT m ~ m 
""iT m ~ I ~ JfR fcl $11 "i cf> ~ ll f1 ~il ct ~ ~ +fl fc;J Cf5 ~ ~ I 

~ ~ 3tR ~. 3liA1 ~ 3tR \J1 Fee>~ d 1 cf> CJ)RUf ""iT""iT m cf> 

fclCJI~)· CBT 3l"ii<:JI'<i -gT 3lls:iG!ct ~ ~ cffiT Rl$11""1 ~ ~ 3T)x ~ 
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~ ~ ~ cfi "(()RUT ~ o1fll cp pr ~ wrn cfi '<6'<=41 CBT 

\3(\tllcoi CR ~ lf ~~ ~ ~ men 5 I 

Cfcll C:Ji ~ fd $) c#r ~ ~~ c[i -m 'm1T t ~ 'mlT, ~ "CR 

~ 3ffi lRT~ 3tR \3xic#l 1lfC1 (3lCIX~/~) c#r 3l~tltll CB1 ~~ifcht1 

Cfm1T 5 cnft ~ 3ffi ~ 'm1T ~ 31 ~ d d I cpl- ~~if¢ d CfR(fT 5 cnft 
- ' 

-~ 3ffi ~ 'm1T ~- ~ c#r t11c=cbiR1¢ (instantaneous) 

~ ~=q t1 t1 I cfi IDCl ~ ClfCRf CRill 5 I 

GT-=IT wrr CBT ~ Fcl~=q1 ~ m t 1 -

~ ~ CBT ~ ~fd41~Cf) ~ ~ (De'Broglie) W 5 I ~ ~ ~ 

~ ~$11f.icp ~ ~ ~ CfciTcSi ~~fdctl ~..tfr Jif50=ll[OT ~ cfi ~ 

1929 -if ~ ~ +=11\111 7fliT ~ 1 61C1Ic#l ~ ~ ~ wR ~. 
~-~, 3ll~'"'<"il1 x=c-t ~lxC11Cf) 3tR Cf)~J"C41 ~ cpur ~fdc#) cpr ~ 

~ -&un-x CR ~ ~ I ~ MTCft c#r ~. ~: lRT~ 3fR \F\iTf cf> 

~ "CR ~ '-51 C1dl 5 I ~ 31j{fR "\J16r ~ ttca~ ~I fd~ft C1 ~ 

-B men 5 "\J16r % 3lLR ~ ~ _ cffrr __ CB1 31~ ~ ~ cfi "ff$ CB1 

9'1'-Stll "ifBdT 5 I 31~ ~ cgt9 ~ ~ ttca~ c#r ~ f.i~=qtl ~ 

-* t:JCCP-C1l¢11~-·Cfc:!leJi ~¢Pia~ ~ ~ ~cctl¢~1'+1', ~Cf)~C11 
'I 

~ ftr. x=f1 2001, ~ xiii 31~-~ 

'"fit!T1"' qf31cpl' (x-i41~cp-·~~iii~Pitll* arR m ~615'< ern) 3tcP 2, 3 o~ 

. 4 x=r-..:r 2001 if xfct ~ cfi ~. 'CfCJlrcJi w-ifrr cfi RIC1~tl ~ if', 
~I 
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Cfctfcli ~ (Investigations on Quantum theory) ~ cf> ~ ~ 

.il ~ fclR:rr I 

~ 'lfl1T 

~x-T~ ~TI1T cnT x-fl-{f?C.T m-~~'l{f-rf ~· 31~flifC'fTIT ~ ft:r~T~ ~ .t I 
~x-r ffr~FC'f ~ 31~x-TR ~Tc'lT 1 trfu-Tc'lT ~ x-r~ncr., Jrlx lff!R · ~· 

~en ~ft'qC'f l1T?TT ~ x-Tl=f<T, \j)\Jff 31T~ cnT a:-T<r -g)A ~ cnRUT l=j"Tq., 
·:' 

$1 ~ft'ifC'fC'fT x-f~fn-T N \JfTifi ~ I <TT $!3" c{ 'fcn ~~T~$ ~Tc'1T31T' 

I Lffu-TcrfT31T (~ x-t~TTCI1' 31lx l1Tlf<1) -q· ~C'f 'Cffr 31CR~ jfexffia 51 
tl" -;:ffi1 '<i en nl I 

~ Fc1cnl'<iCJI~ -t m~ ~ Rie&l'ff cpl- ~C'ilcnx 3iGf1CliG 31~ 

~Cli~~xcll G ctt 311AT m~ ·em Sj\ctl(f)4 ~ ~ ~ il ~ % 1 ~ 

g«1 Cf) it 31tz.fm 18 xf 31tz.fm 20, ~ fcl ~iF! I em '<i 11 fila ~ I 

~ ~ il 31Till"4 ~ CfC!l eli ffltfi h1 cpr x:m:$:r ~ ~ 

~{!;lct ~I fcn-

"m. ~ cnr ~~~~~ (CfCllcli) ~ ~ ~ctilcn~cn, egg -m71T 

'$1 ~ it ~ ~ '41 t I \J~: ~ ~ ~ ft1c& ffi ~ (>fa-TUf ., 

~{!;II~ ~ c>rT ~.... tR ~ ~ ~tfr uiT fctclR % Cffi t ~ lffi(q 

CDT, Cfq)'fch Cf6 ~m- 3fR ~ ~ ·~ '$1 ~ ~ ~ 3fR ~ 

~tr·1 

cftcn 61 ~ % 31Till"4 ~ --i I 31T"iJT4 ~ '$1 fc) $11 'i cf> >rfcr 

~ ~ Pl~i1~ 61 ~ ~I -q 3irT ~{!;ld ~-

1 m-er ~; ~; -ro 84. 
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"~ cBT ~ I Cl ~ <:f 45 d I ~ fcn ~ ~· \S fCl CBT f.itrfxur ~ fcl ~l til cf> 

-~ ~ frl fchl ~ CBT f.itrfxur t fGi fl ch 8RT ~ CBT 3lT11R-f fi1c;r {i 45 d I 

t 1"2 

<:m mxurr Cfc{f <:~ ~~ Rl c$1 cnr ~ 1 ~ffrl 45 llaT t, \JlT, ~ cf> ~'1 f.1 ~~ 

cnr -w1 T.TTCR, ·~ R~C1 ... .'. 3ifx. 'fclvcr ~· c#l ~ cf> ilxJilfCb~ cf> 

-wT -4 ~ mw t I 

g'«l 45 cf> 1:flO (/'ext/content) "fr ~ l;fCf ~ ~ cBT 456<H I 

-~ cBT \IfT fl 45 C1l t I ~ g{"f1 45 cBT ~ CBT \ITT g'«l .45 cf> ~ lfiTO 

3iR ~C141d cf> {ltlc45 ~ "fr xtlm, Tf6XT 3iR ~PlC114 ~t:T ~ t 1 

~ 31ci -B 'fclvcr ~ cBt ~ ~ m "fr fclvcr ~ 31~ ·~ RRSe1 

3ITcr ~ ~ Cj #' cf; ~ cp~ 'Cf5l fl ~ !?11 ~ cf; fffi; ~ Tf<TI '~ 4) fcl ~Cj 

~·tl· 

. ·-" 

"g'«lCB it ~ ~ 3ifx fci$1H "fr ~t:T "!~~Cllcrll ftr-:1-fGr-:r 6ITilT CBT 

\3~~ t \Yf ~ ~ ~ -=crm ~ it ~·(JfC;tli 'CJR eft ~ t 

m-B ~ fl ~ $1 ~ it XJfclm m 1"1 

'~' cf> 4ldCfJ). cf> ~ <:ffi m ~ 451xofi "fr lil5fCll£UT t-

LffiCYll cTI <:ffi fcn, fGJ d 4) xi I~ «J ~ ~ ~ ll \3 q C1 &:.1' t_ 

fcl~l~45"! Fcl$11'""1 cf; ~ ll, erg ~l~i14\Ji'i45 ~ "fr ~ ~ Fcl$11'""1 lT~ 

cf> 'fflX-"ftafrl LR ~- ~-I _ ~ 'fiT~ ~ fll ~ !fl ~ 4581<1 ~ cf> ~ 

2 crtf; ~ 84. 
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·-

~ c5 41dCf>l. CJ?T ~ ~ -tim -fr ~ :J)\J1'<'11 t$n "\J1T ~ ~ 

~ cor<:T t I ~ ~Xf>6dl c5 GT "il)RUT t ~ ill ~ cB1 f1Si'Fl11 ~ 

cnv:T ~ fl WHll I 'Bfm c#t 'H SOl «11' ill 'fCP ~ ~ c#t '41 c#t \JlT xi Cf> c1l t 

~ cnv:r c#t fiSOJ«ll ~ ~ 3TTffR cor<:T -.,m t Cl?ll'ifch ~ ~ 

fc1$1H ~ ~ ~ ~ \JiHCl?lfl cnT ~ ~ -5)-;:rr 3l1Cl~<1Cl? ~ ~ 

· · R1!?11'1 ~ ~ ~Ji't cnr ~ ~ '41 3liCJ~<lCl? ~ 1 ~ ~ ~ 

~ Cf5fB'11~ CBT ~ c5 41dCf>'j c5 ~ ~ tJ cg~ICYJdl c5 "f!T2-T ~ ~ 

_cpr m ~ fcrurr t I ~ ~ ~ fc1 $1 H c5 ~ ff-l<ti I '"tll CBT 

-qw-~ c5 XTI2-T gCYJ.fl<l ~ ~ 3liCili!'"llc-SOJCf5 3fR fj\il'114'<Cl? f?:cqoft 

·cp~ %, ~Cfc1 \Ji1 ~ I 

· R1 $11 '"1 cnr of.1cp ~ '41 ~ ~ ~ qffi f6;:tft qrucp ~ ~ 

CJ?T q <Pet>-< ~ em ~ ft~ -B LIT ~ ~ nt if ~ R1 $11., <1m 

~ c5 fc1Cl?IXiCJIG< 3tR ~ c5 CfCllc~ ff-le&Hi cnl xil~l~ ~ 

fcl CH R-m CfR x=tc# I 

~ ~ <rg fcn. m: ~ ~ -rrm. % fcn c;;~f'1~11xo~ cfft 

. ClJ I (.ell I fG C1 '""5l "WT -fr cBT ~ ~ I \Jf1TI1 cBT xi SOl «113ft cnT ~ 

G<!i!T!i!IIBi ~ -wr -fr ~ SOJI~oiGIT cB1 ~ c5 ~ CfRC1T ~ 1 ~ 

-w(l)R Fcl !VI '"1 '41 WRr ctT \3 ({) Rl ~ ~Gti ~ c5 ~.-tl 1f 3llA" 

\3q~ll'< G<!i!T'"l~llxo~ it ~ ~ ~ cnr ~ "Cf5"fflT t 3tR qRunSi (fg 

Nm t fcn ~ xi1Jilr<:1 ~$11-<j uiT ~ 1ft G<~T'"l~IIBi "Cf>T ~ fcm-r~ t 
JfR ~ 1ft fcl $1 H cnT ~ ~ _ eft;# (~ ~f '"1 !i! II Bi ~ \JflT(f fcl tJ <1 Cl? Clll t..cll I 

3fR fc1 $1 H c#t WRf fc1 tJ <1 Cf5 Clll 'LGGI 1) "B (4 I CYJ ~ CYJ ~ "CfAT ~ 1ft ~ N 
\JffilT ~I ~ ft~ ~ -~ ~ c#t <:f6 ~ 3lfG~\Q ~it \3441~~ 

%1 
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~"ff llcnH 611 <:T6 ~~T-ff ~· ftr; Lf6-R ~lx ~x:rt cnTxTITT. ~ ~-q "4. 

~1ftrcnT cnT 115c-cr tt~cn x=rTftc-<:T ·~ fcr-sn~f<:TT" 1 -crrocnT" cnT "ff6\Tf 

~lx "ffxc>l Ticnf· ~TxT fcrmFr . Cfft ~t.I~TTI-;:r ~TT~TT~f ~ 11Cf1lTI 

ffi~FTIT" xl ~CTTfTI cnxT-;:rT TI~TT f6~m "ffTftc-<:T ~ mT-;:rcnT~T cnT 

'cl m l16C"CT-q_ uf "ffTl=fftr <:If" ~ "ff~ ~ cnx-;:rT ~TT I 

ftr;~CJ; c&cre1 ~C'f-;:rT 1ft \3"~~<:T -;:rty ~n ~tx '([en ~xcr~ff TI~TT 

x:r:cTe1 x=rTftc-<:T-~l=ffTIT x:f 611 c&cre1 ~TI;fr 1ft ~q~n ~11 -;:rty cnx 

x=rcr~. 1 fcr~cr llLf~ Cfft ~lftrcnT ~tx lcr~cr llLf~ ~ ~-cr -B. ·cr 

ft~c>l ... ' -dt ~ t.TTffl en cn~xTIT. ~~ mT~'PTIT ~t x l=fTIT~TTIT ~ 

fuTC1Tt{? ~TCTT~ \3"oT~ qrc;f lJ ~~T ~ ~Y_1CTTcr 'PT ::c:r<:T-;:r ~tx ~"ff 

::c:r<:J-;:r' ~ tfig ~T::c:rr<f ~JCfc>l Cfft ~ ~-~ ~ ~T\Tf C1Tf~TTf 8 5 qllf 6fTcr 

~11 611Tt -ol"Cf~ ~nx(fi<:T "ff11T\Tf "4. 'C['P fcr~TllT ll6C"CT x~Hft ~· I 

~ ·WfR mxr >fUfu=r m-er ~ (~ ~) ~ ~ ~ ~ # 

m. ~~\ifx q,a;glj q)T cpg;n ~·. FcP-

"x X X ~ ft~ # \!l~:q~ ~ ~ vrf=r a$11Pl¢ 3TR GI~TP!Cf> 

3FXi ~ ~ 31flRf ctlCb~ll gx"<14? "cr R~C1 3ITcr cr li\~cHf" "CPT 

·tm-q ~· ~ ~ \1fT 3ljCflG fcnm m \ffi" <nG ~ 3TR ~ ~ 

. ~ ~ 311<1~\!:~Cb WTill t Cflllfcb ~ ~ ~ ~ fc1Cblft<11G ctf 11GG xl 
~ 41(SID\S, '!1)~<11G aTR 3llctCf.l<11G · 'PT \JJl"!Gl"!. (SI0\5"1 fcnm .g 1"1 

1 ·~ Jii1GD\S'; 3fcp 31 (\J11<1~-llfCT 2004), ~ 29. 
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"~ ~ gx"d ¢ 'PT ~ '!FI $l ~ tft it fl gIll¢ -.=ffiT mcfi I 
\3 -t::'i ~ ~cpc;f cB- "6I1"G cBt ~ $11 f.1 cp wrm. cpr \3 ~ ~ ~ iC3" Fcl ~ iFJ em 
~3fT cB" qrQq) cB" ~ ~ m X X X~ it~ .-mx "@3 fcl'{"{iJ'<. 

~ . fcl $11 'i Cf5T 3l~ fcpm l"l"<:ff X X X · (~: 3l6f C'fCP "cfi. ~ 3Tft1l{ ~ 

'41!) 1"1 

./ 

·-

~cpl~l'i, ~ • XFf 2000, "TO 17. 
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rG~cn ~ 
ctr egg "T"T'"""1!:1 j....,-,r~ q 81 Ch 1311 

xf¥~ 
~lll\!5 ~ 
(~ fecqoft) 



~ ~ 3lurr<l it 611 <:ffi ~ 3Wl -g FP, ~ GW 3ITiTT"4 

SOJ51cflx ~ ~ Tim ~ -pr ·~ 3RT ~ ~· ~'8lcn ·~N~"Cldl' ~ 

11JUI11 ~ TI2TI 3Rl?f '4t ~N~=<l dl ~ fl SOl I "i H1 x ~ "f)q ~ ~ 

· Lf?f-48icnloTI it ~ it Fc1$1H ~ ~ ~ 1 · <) fPfr crJ'8lcn~l 0 1 

~-3llA ffiX ~ ~ -q R1$11"i ~~~en~ \3~~4r ~ ~ 

CfR ~ ~I -c;cP oT <:ffi FP cvPIIctlx ~· ~ilffi,£l ~ ~-PISOJfol ll 

Fc1 $11 "i 3TR ~ fcptft -;:r fcptft "f)q -q ¥. ~ ~ ~ ~ 7ff0rcl; 

'V<1)fdt:j ~ cpf <11~1~1"1 ~ ~ -q '{jf.1~-q(1 m ~Tim~ 
."[[5 FP ~ 31 j~ II ~i "i ~ l1lUr1 ~ fc1 $1 H ~ 1f4N fcl1m" ~ ~ -c;cP 

· "f!11ci.. 'BPIT cpf PISOJfUI 3TR "fftTR m- ~ 1 ~ ~ it ~ 

~1~1CJfe;J<1'i if ~ ~ fiSOJ~=-ql Tim \3X1 "fflf<l 1906 { it ~ ~-q1Roft 

"ffliT, ~ ~ Plcn~ ·~$11Plcn ~· ·eM ~. fiSOJ~=-ql ~ fcR:ft x:fll:rr C'fCP, 
. ·l 

~ ~ "f)q it cBT \jff ~ %1 

~ 3lPT ~ <rg t fcp ~ -pr -q ~ g3IT <rg 31j~ 1'1 ~ 

owT C'fCP fl I{) CV1 ct I £I4Cf5 -;:r ~ x-rcpr I ~ "Pf it ~ ~ it fCl $1 H ~ 

cBT CV1) en f11 """ct I 3fR ~ ll 3lPT \3X1 C'1) en f1l """ct I cBT 61 CV1 CJ (f) mcft W 

~ ~ em- ~'81Cf)x Fc1$11'1 ~ -q xo ~'8Jcp'j cpf ~ en ~ -q 

ifc TTm 1 ~ (~ "Tf ~· ~ "iRTIT C'fCP 3lffi"-3lffi") ·~ ~il~,;q it 
fc1 $11 "i' Tim ·~ ll fCl $1 H fll ~ ,;q' CJTC1T fcr:rrvr;:r ~ x:fll:rr C'fCP ~ N 

.'qffi m 1 rg reD~· fC;J '81 ~ ~ Fc1 $1 H ~ ~ 3:rurrqcp, fctm~ m Fc1 $11 '1 

~ ~ ~·· cBT Lf?f 4 81 Cb 1irr ll 3flA ~ "Cf>l1 £9 4 CJ I~ c;rl I ~ Xi)q 

~. ~ 'Tf (~ 'Tf) ~ \3f1\'lcff ll fc1$1H -cnl fiSOJfQ(1 ~ ~cni~H 

x-ix~. Lf?f-48icnlti ~ ~, ll 3lR "CVf1T ~ m I 1913 { ll '>fmlf 

~ Rl$111 ~ eM "{~, m ~ (4Rtiq: x'f Bt) 1915 { il 'Rt:V1'1' 
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. . 

~ m0 31"~ if ~ "TT cBt s:mfC!l[Of fllffiffll47 4~471 

'ffx«Jd1' (fm ~$11r:147 4~471 'Fcl$11'1' (fm cnt9 3fXl 4814713# <:rm ~ . ~ 

~ill Ru~ 4 G! 471 ~ "Xf ~ ~ ~ tn5 C"C!l[DT ~ cfi Fcl ~ il1 cfi l=flUlll 

"Xf BX1 x=r=I<:f Fcl $111 em-~ fcrtn:l (fm ~ cfi ~ "ffRf"~ xr>$1111 3TR 

1 ~({)I 0 i1 em- 3TR c;q I Cj 51 R 47 ~ xf f!li $l ~ CBT >r<Tffi fcn<:rr TJ<IT ~ I 

~ xf "'El"R ~ ~ ~ fl,l ff;q 47 I '<l. 8ffl ~ 7J<l ~ I ~ WCf 

~ Rl$111 xf ¥. ~ c>ITm cfi ~I ~ ~ ·~ cnT ~ !>1471~1'1 cfi 

~ ~ Wl1 if ~ TJ<IT -~ I._~ CBT ·~ fcrtn:l cfi ~ cnT UfR if 

~ ~ fcn<:rr TJ<IT ~ 1 flx'<"Cidl ~ 48i4713TI" if 190o ~.-1920 t cfi 

.. ~ !>l471~1d ~ sf.i~l ~ -cf; qR if ~ fe:lLlo~ ~ ~ CBT 

ws::r ~ !>1471~1'1 em cfi ~··w-iT ~ -g ~ \Iff % ~ cBt 4Rillii,Si47 

~~WPR~-

~ ~CBT~ ~ ~ 47 CBT "1Tl1 4~471 !>I 47 I ~l'i CJlf 

x-r. 

1. ~ cBT ~I,Ji<:Pt511i J:JB~~~~ "ll1f flxx"CJd1 ft·H'I H.! x, 1904t 

"' ~tR WSif flx'<"CJdl Q) ''<Cl ~-lffd, 2. 3lruf -q_ 

~ 1905 t 
3. :J)'6fCII47~01 ~ ~47~Cl m I) 

'Hxx"Cidl 3ltfc;r, 1906 t 

...... ff!Cll~ 

4. W6G 3TR >tcPrn cBT xr<l ~ m " '<ixx"CJ\fl 3ltfc;r, 1908 t 
fll"01 

·--~--

. :\ 
~'"' ~PI\'I ~~~'~'"''"'' ~ \l \ ~~~~(\\\) ~\\ 1 1\~~~~. '1006 ~·. . I I --



6. mr~. \!l4=l"iF~ ~ ~ 31Cf~~'( 1912 t 
~=q ~~oft 

7. lfGT2f 3TR ~ ' =q~~I'<SI\! " fl \!'{oq dl ~fiR>!\!, 1914 t 
cJIIJ1 q lf1 

8. ~ fficll~ 3tR TflTT· ~ Fc1~1'1 \:iff, 1916 t 
Rl \J1 cY!) ~ ~ ld 'i:)) d CJI\Jiq~j ~.~. 

m. 
·I 

9. ~-~ ~ -mur f#5 fc1~1~ 3ltfc;r, 1917 t 
10. ll~ ctT \3~~ vPI....-JI~ ~ " x1 x -<-<~ d 1 ~. 1917 ~. 

11. ~Cf)T~~ "!P1il~ ~ ~ ~-mcrur 

>!'(;!I ~oft 1919 t 
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~ ~ fffi Tf-

<[6" ~ ~ ~ I ffi, -qc; ~ ~cl Cl)lC ~ ~ Tf -qc; ~ ~ 

'lW1T em- ~~I hi I ~ I <[6" ~ ~ tr fcl "i I~ crof ~ Tf tRw l"Jm ~ I -qc; 

3fCRr Cf>$1--1) cgu ~ ~ ~ m ~-

"wffi ~ "CJ1t ~ ~ ~ ~ ~ ~ I 3lRT "Qffi 3fR ~ crl 
qf«i<:Jl ~ fti•H~ ~ "%T ~-~ X5ill ~I 1P1 ~ "(fCP ~ mT 'H$1llctl 

~ tf m w:l tPi$18 ~I~ (fCf) 3ifq ~ 4xCJ?'I2: CBT ~ ~ 

~ -., ~ ~ Cl6f (fCf) -4 3ltr-=f( ~ ~-81 ~ ~ m xi CF> o 1 1 ill '4T 3lTGf · 

3lNCf>T ~-"'ETR ~~~I~ W ?Frg ~ ~ ~ ~ t 
00 cTI ~ ~ ~ 3fR -., ·.,~ 3l@ ~ I ~ \fCP 7licT CBT "'1Tl1 

. . 

"3Wil~l<l" ~ viT ~ "~" ft-ffi vfi mT \iPil"c~l~ "Cf>T ~ ~ ~I 

\iPil ~I~ ~ Tf ~ 7licT xl "%T 3fR ~. +=tlvn ~ ~ I ~ 1Tfcr xl C1lTT 

s3IT ~- ~ "'1Tl1 "Cf)T \fCJ?" "%T ~ ~ vnrt xl "fttrn" Tfrrr f.14>C14>x 

"311 iii~ I <:!" ~ cgt9 tl" ~ 3WT qr=q;f- ft-ffi -$1 \Ji Bl. ({I~ Tf 3IT ~ ~ I 

, 311 iii~ 1 <:~" -xl ~ \fCJ?" 3fR ~ ~ · fG1 fl cn'l 3hfGr c>1PT "~ Rh lll xi" ~ 

~I" . 
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~ ~ 611 ~ ~ fcn ~ ~ cnl-~ c=rm ffi;;fl~ 41acn'i-$ 

~ ~ ~ -$ ~ ~ ~· (R6-(R6 c#t BWTI3# cpr >n:JPT fcpm 

t I cpgj "<rcl[Cl" cnT ~, 3P1l~ll:l (~ffi?l:llxi) cnT ~, 'filro" cnT 7f1TI 

~ 7l<TT t I ~ "# tl 3iPT GliD cnT uTi! ~ '41 cmn lTm t I 

... 102 .. 
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-B& "ft. 2 

-B& cB1 ~wo M ~ xix-<pct -B ~ ~tfi -m ~cY!lCB'i ~ -

"<:J" ~ g~til1~llct~t'4 ~ 

ilct~~ct~+ill4ct~ ~" 

-Pl'<>Cfd1 I 3 I 4 

~ -B cgc;r -qtq ~ $11 A Cf> ffi ~ crm -qcp fiBf ~ -cff-il fir3IT· cf> 

~ fd RCfd ~ "Cf>T ~ 1 <l X11ft fiBf ~ cnr rr ~ xr> ~ Cf>x q.:m)- -5 ~ 
~ cf> ~ $11 A Cf> R1 ~ iF1 cnr -qrocp cf> ~ ~ ~ ~ -g I ~ fir3IT 

"Cf>T fc1 cl''! a 1 ~ >fCPR ~-
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fiBr 1 - <:ffi ftr?f ~ cfi F119)ct'"t!JTI em ~~ldl ~ om ~ ~ cpf 

~ ~· (~T) 3frur -rr 3TCITt~ ~ 3lR 'CP~m· cpf ~~~~?I ~ qmrr 

~I 

~ 2 - ~ 2 3frur cfi 3"1jC1Rl CBTC (Longitudinal cross section ) cpr 

~~I~ ?I ~ CJmTI ~ I ~ ~ # ~JTI cpr ~ ffl ~ 41 3"iT& tR cfRl 

~ ~, <:ffi ~ ffi ~I~ cpr >nml fcnm 1J<TI ~ I 

fiBr 3- <:ffi ~ ~ mr Alli61ro"l cfi ~RI~41 cpr ~ IDXT ~~Jlt:tol 

~cfi~if~l 

f?1?1 4- <:ffi ~ ~· cfi m, ·~ 61'"11CJc 311ft cn1 fPirlo ~ 1 ~ 

ffi # \ict1C1, 3"1CfCfC'l", ~. ~l!ICJC1C1, 'HiiC'IC1IctiC1 om 'HffC'IC11qC'IC1 

c2fffi em 61 '"1 I ¢ x ffi ~ Ill I 1J<TI ~ I 

. ftr3r 5- <:ffi ~ ~ ~ mxr. ~ffi~41 f.110iT 0 1 ~ ~fmlll em 
.'<i li $11 C"ll ~ I ~ ~ cfi Cf)l ¢xi em ~ Cl?5T 1J<TI 5 I ffi C1 iHQ ~ <:ffi 

. ~~~lqc1l ~ l11UP1 ~ Fcl$11'"1 ~· cfi ~ cfi ~ ~ 6 ct~RP 
m "fl1fl C1l1T 3"14'{N°1 ~· (Point of convergence) cpr ~ cfi Xi)q # 

fr~61 

~ ~ 'Bl1ff ~ tt 4RtXtC1 om ~ cpr fclCl?lfi ~ ~$11PlCf> 

Wll ~ ·fcnm l1<IT -g ~ # \i1T cgu ~ fum 1J<TI 5 % ~ 5T 

Jig I:"CJ crof 3ffi" fi I'< 9)CfC1 6 I W (1cp fc{) 3lT\Jl cfi fcl $1 H cfi ~ 

~ cfi ~ ~ ~ ~ # efT ~ \JlHCf>l~ ~ ~ ~ 61 

~~~~\3C\~~~I 

,~ ~ ~ -m<T: ~nC11Cf>rx M ~ 1 "ff1lR tr \JlT cptq ~ ~ 

Bl~ ~~~~ ~ 6 ~ Cf)l~lll ~ 61 ~ -qm ~ ~ tR 

3"1r~R'<i ~ Clft lmc;cl) ~. <ffi" cnfr ~ 11t;r TTGT~ 6 \riT 3lh9 cf> ~ 
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"* ~ it ~~~~ ~ 5 I ~ FSJc;c11 it -qcp m ircfr 5 I Cf6" ~ ~ 

3Trur it ~ mor t ~ ~ 31T& it cPl" ~ ~ m-m 5 1 ~ "* 
· ~ fclRur 300 "* '4RR ~ en@ t 1 ..... 300 ~ ~ B441fllol 

~ Tf t fc}) ~ >lfr.£T $ ·~ fcPc=R Bl ~ ~ \JlT ~'H¢l w=r<l-w=r<l 

-qx ~err~~~~~·$ R-lfB1£J~ ~ cnr 5fC>f% B1 ¥ 
~ I <:ffi" fPil 4 I Cl C'll ¢ 'i cf> .faq cp'fq -cpl s 611 cB "! ~ \1 "i ct f G '< ClR . ~ 

t I" 

~ WPR 611 ~ ~ fcr.; ~ ~ '+TI1n ~ . BT ~ 3fR 

f5;{)4ld¢l. $ ~ t I Fcl$11'1 ·~ it ~ '+TI1n "'i' ~ f<ll~ld <:J1ul 

t ~ 3lT\Jf "* Fcl$11'i ~~C{)l "* ~ ~\!DIIGI4'l ·'4"f I 

. ~ it ~ cgt9 ~$11f.i.cp ~1~1Cif21£11 3-fR ~ ~ ~41'"(1\! 

<Tiff ~ \JlT ~ ~ Cf4! fCn ~ -qm WTill t fcp ft:R f% ~~~I~ I Cl fC1 ~ Cf5T 

·~ ~ vfi ~ fcn<:rr t ~ ~ ~ ~ ~ ~ ~ <lT fi:nx '<=i'<;pd <lT 

'3Rl '+111n3ti ~ ~ >lfm-QITQ:T \rciT ~ Tf<l ~ I m ~ ~I iSG I Cl f{;J lll 

&eft Rl$11'1 ~ it !>4ilfc1ct rffiT "61 m ~ ~$11PI0 ~I~ICIR1~'i 

CBT ~ ~4H'1"! 51" ~CI'il~l~ it ~ ~ \ilTill 5 I m f%~~ Fcl$111 

~ ~ Cffill ~ {S4 Cb ~ (Lens) -cpl <liC1 -;:ffiT fBi {S4 d I I ~ em ~ 51" 

~{Sl(il t ~ ¢GIRltt CfTCYf ~~~ 1R 41a¢'i em ~ "* lFf &cl em 
xi +i $1 ~ it ~ '4"f ~ I t1TA ~ CJ"l"C'fi ~ <:ffi" t fc}) cgt9 ~I iSG I C1 fC;J ~'j 

cBT . ~ vfi ~ \KIT CBT 'f£11 ~ Cl 'i PI~ it BT fffi:sT ~ 5 I \1 'i Cl? I ~ 

ID(n~ ~ -;nff FcP<n 5 ~ -

~ (Retina ) em ~ BT fum 5 I 

ali~Rxi (Iris) em a11~Rxi tr fum t 1 

CJ?If.:l£11 (Cornea) em CJ?Irl£11 51" fum 51 
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ffl~~~ (Cil/iary ) em Rifti~~ fr ~ ~I 

~ \Jfi 8RT ~ cgt9 ~ $T ~$11f.i¢ ~16GICl~4f 3fR ~ ~ 

~YI'flx ~ ~ ~-

1. c=rrc;r Lens (~) 

2.~ - Focus (Cf)l Cf)'{i) 

3 . \3 '""'i dl ~ x Convex (¢1 "i ~ CRi) 

' (¢1 "i cP Cl) 4. "id(~"! Concave 

5. f)ql~4 Prism (~) 
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~ x=f. 3 

~.c5 ~it 

<:ffi ~~~~I C¥f 5 ffi -m:sr ~ ~ ~ it1 ~~ 

<:ffi -m:sr 4 f5l CfJ I it !>l Cf5 I ~I C'1 3RT cfflT xl cgt9 ~ ~ I . "¥f~ ~ $11 f.i Cf5 

\Jlfrlcr1R4i rrm ~ ~ ·~ CfTC>fi m TJlTATW 3tR ~ rrm 

311 Cf5 ~Cf) ~ ~ I ~ I fU I C'1 <:! fu:5IT ~ ~ ~. CBT l:fTO ft I~ I OX1 Tim fctffl ~ 

mg ~ QlaCfil' * ~ x-r=rA ~ xt '{T)~Cf)x "d"m ~8CC~cr1 -E 1 

~ cpj ·~Gffif tt' f<Pd cfi ~ ~ xl mm ~ rrm ~ it ~~ 

ctr 311 Cf5 ~01 wFcrc=r c5 ~ it m 1fliT ~ 1 

'"311 cp f&: ~I fcrc1 ~:q +i 5''1C1 ;q i ?TI'[ "fCR~ ~ ~ 'FI ~I Cfd ;q I I 

311CFJt;q8 C'1c<1C'1JlCl ~ ~ flJi'iilf! "Cf5 q(if?q;q' ~" II 

fc1$11'i cfi j'6CCIICf)~OI ffl~l'ii cBl &li{_"QI cBl ~ ~ <:ffi ~ ~ 

1ft Ji8CCili\0f ~I ~ ~ ~·· 61TX-GI"R 3m'IT -E- "C1GiR~I" C1GiR~I ~ 

~ CBT 3TIWll wWr {~CRiLl~~rc:) ~ E I \3~1t:;xol c5 ~-
. -··-
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"~ 3~ ~ tR, l=fr-1 c>?ifti~. fcn \1fR d\JfR~H fcnm- -rffi:;ft 

61~ ~ $ <ft. fcn ~ ~ m cpr ~. fcn ~ ~ tR ~ ~~ 

.. ctf 311CJ?cfal ~ ~. ~ ~ "liT -;:ffiT I" 

~ ~ cBI ~ ~ Fct~1 tid 1 <:ffi ~ fcn ~ x{QR-x{QR tR 

fcrti<:r CJ5l '{il"i$11~ cfi .~ ~~ ~ (~cmt)~~re) fcn<l "lf<l ~ 1 ~ 

~ ':b"{)("CIICJ?cTal ~· tR cB~d ~ 3fR 611 ~ <:n5".1lfCT1 ~ fcn ~· 

fcrti<:r tR fl dli 1 r\q 6fRf ~ ~ ~ ~ cBI ciT ~xi R>l ~ ~ # crl 
~{QR tR, ~c;=r CBl ~. \Hi CJ?I ffl~ Hi, ~· 8RT Xj$11 ~ ~ 

~/~fcrd~l. ~ m fcn<l "lf<l ~ ~ ~ <tR tR 3fTTI 

61 

~ # ~ cf> jx> ("Cll Cf) cf a I frml1 cfi 31 fdR<tct . "cb q C1 '(' cfi ~ 

J I fd m· ~.£11 frml1 ~ ~ Tf<l ~ I "fiT~ 61. ~ cBi ~ ~ g'RlCJ? 

"~~fll~l" (tf~~feCJ?I) cBi TfiTf -41 cBi ~ ~I (Yl~Cf) cf> ~ ~ ~ 

31LAT ~ gfd Cf) # "¢ q C1 \(' cf> dr;:ff f.n:r:IT CBl CB"RUT ~ :J)x> ("CIJ Cf) cf a I 

61dC11~1 ~I 

~ # ~ cf> :J)x>fCIICJ?cfal frm"B CTm cBYC1"! cf> ~-"lffa 

~.£11 ~ cfi 31 fd RCRi ~ LJT-q ~ ~ ~ 1:flQcf) CJ5l 3fCf1Td" ~ 

CBl "lJ[fffi fcn<:rr 1fllT ~ I ~ LJT-q "6llCf ~ "QCPR ~-

~ 61Tif~ ~~ ~tl ~ ~ cf> ~ -q 

~ 1 ~ ~ %. fcn. ~311 CJ5l m ~ ~ ~~ cBI 3ITx «1<1 '""Sl ~ ~ 

~ tR' ~ ~~ tR~ -q c;rT ~ -q cmT ~~ ~ ~? 

. (3l:mrr ~?), ~ ~ ~Clllil'i m 1IT 1 ~ cf> ~ # (Yl~CJ? ~ ~ 

cfi \3NII Cl'i "6IC1 cBi TfiTf ~ ~ ~ m ~ fcp <lft ~ cBi ~ 

"'1" m ill ~ "liT mtT cf5m -41 ~ cr<t "'1" m "fi'BT m ~ # ~~ 1R 
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~ m~ ~~ (~ciT "ffRT ~ viT ~ it ~ ~ ~ ~ m W ~)I 
~ fiTCl viT ~ ~ it Bt:fCICJ:Of t erg <:ffi fcp -

,~ 3WR ~~em~~~~~ r.BT ~ ~ ~ ID1l1 
ill t1\J1R~ ~ m ID1l1 fcn ~em fTR;l it~~~ "WTT ~I"· 

~ fiTCl, ~~ cBT -j'<>fCIICfltlOI cBT ~ cBT gc;FIT !>!Cfll~l cBT 

~- ~ cB1 ~ gc;AT ~. 3tR <:ffi m 4l1lT fcn, fGrfr frml:J "Xl 

~-~ tTCflT <IT~~~ WPR cfi ~~~WPm cBT ~ 

~ ~-~ ~I ~ ~ ~ \1ff ~ CBT ~ -;fflT ~ ~I ~ 

~ * ~ -tT 3llAt 3ffi "Xl ~ ~ t fcn ~ ~ em ··~ CBT 

4'>l\Y'1:ll frr<:r:r" (Lambert's cosine rule)~ -g I 

~ Bt:fCI~of m, :r=r: ~ m ~ cfi "fiLT it ·~ 1 "~ ~~ 

ii~BI em l!sHi!dl ~ 3fR ~. ~~ em 1!51'li!til ~ ill ii~BI ~~ xl 3fR 

JI~ ~ ~ cCfl'<ICfl'< <) ~ ~-~ q:;qT -;fflT m ~ ? .... 3fR \Jl6T ~~ 

~ ~ crtf 3f{l ~ fc1 tl B I 'i ~ I 3Nffi<:r crsiT cfi 311 en tfo I ~ ~ ~ x{>.l)rf 

~ \JRT ~ "'itf 5CI<TI I 311 Cfl tl a I cfi f.iirl cfl fc1 '<!)~ ~ 5Tffi s3TT q:;qT 

. \J1A ~ ~?'' 

~ \3"ITR cfl "fiLT it ~ :ff: fll B I~ ~~"ffl+ffi 1"fOAT3ft CBT 

~ BtiT ~ 3fR viT ffl~ I 'i'1 ~ ~ 3ffi1T ~ erg ~ 'q)a-fi<:J-~ CBT 

ffl~l'ii' I cnffill-~ cfi Ri~hi if 1ft <:f6 m ~II~C'i ~ fcp ~ f.1~ilt1 

~ xl ~m ~ f.1~ilt1 cnaTI it ~ sW ~ ~ ~ ~ ~-am 
fcn<l ~ ~ ~ "Tif ~ ~· ~ flCfltil ~I ~ \!iB$11~ cfi ~ 

~ <:ffi Cfl c_:;q 'i I CRill ~ fcn <:ffi ~ 1fR ill ~ FcPtft ffill (' ·~ fcn 

3f{l ~ -;fflT tunG ~") ~ JI~. ~. ~ ~ TJTc;IT em ~ ~ >fTC{i 

s3TT ~ 1 
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"~ a! I Cb tfOI ~ xl gm &I d I xl cBT TJTil 3Tfx \3 4 U 6 c#f 'qf(Yf 

~t<11~ ~ \Jlffi1 ~I ~ xl "\iqfX-'BR; q>f 3fAT ~ 1ffirr ~I 3tfx-:-3Tfx 

~ ~. ~ xrl cf> Cbifdf!O\§&J -q M -g ~ xl ~ \Jlffi1 -g I" ~ 
\3~xol q>f <l5 ~ a11RsJ~ crrq=<:f ~ fcn-"3fR-3Tfx ~ ~ \ifT ~ cf> 

CBlf(1 fl o;s c>1 il ~ ~. ~ -xl ~ \Jlffi1 t" m cf> ~ $11 PI Cb Wm q)f 

%T ~ 3tfx fl f5 0=1 ~of ~ ~ I l(Yfl ~fll ~~ fd c$) cf> fcl Cb Iff cf> ~ xl 
~$11PICbJI01 ~ em 3lhiRCb ~11Cic (~$11f.1Cf>'i .'eM 4RCb<A1.1 ~ fco ~ 

l(Yfi'Jfll ~ if -Bi ~) cffr \JII1CBI~ cf> ~ fffl«1 ~~fl(1l<1 ~ cf> ~ 

aJICBtfOI ~ cf> \3ct1'1!~1lfl cpur N Rlc11) cf> 6fR it ~ ~ -g 1 ~ld'-<1 

~. aJI~;4{-l\1 ~ ~ ·~ cf> xilfii'Xl-f*I~Hi' (General theory of 

relat~vity) (fir 3l~ ~x=n~C! ~ WIT m Cf<qffcb ~ "Gffcr;r ~it~ 

(,f"Rf 41ft \31N ~ ciT fcp xrl ~ ftru\sT cf> Cll gfl 0\§ &I -q lfGT~ ~ ~ciT 

31cR-erf, ~ 1.:,-fll, ~ \JlTdr ~ I 

~ >iCPR <l5 ~ xi 1 fll 'Xl c=rm ~ ~ -BI q 1 d<Pl. cf> ~ 

fcl ill x1 ~ \JI CB ~ 1 

·t 

Ill 



~"ft. 4 

~ "* fffi" # 

~ cBT ~3Wf cYl~Cf) ~ ~ ~ tT ~ ~ ~ cBT 5-

"cml 'Hi1ji1 ·61 ~ 3fR WPm ~ -g 3l~ <:ffi" cYl~C/i fr ~ 

~ -=qrc;r %?" ?:ffi ~ ~ ~ 4 I C3¢'j cBT 3ffi ~ fcnm 5 3fR ~ fr 

Llfcm" # ?:ffi m "C/iX ~ fcO- "<:IWcl # ~ 3fR !'l Qi I ~I ~ -g, 

~ 61 -;:ffil cYl ~ Qi ~ ~ "C/iT ~ f.1 ~il Ci ~ ~ 4 I C3 ¢) cnT 311 ~cHf1 

fcn<n fcO-''<:IWcl # ~ 3fR ~ ~ 6 3fR 'ltT ~ ~ i{ ~ 

CWlT 5 I ~ tT -;:ffiT CWlT, ~ ~~C11'il 5 fcO ~ ~ # fcmA" 
1fu;r .~ 3fR >fCf)ffi ~~ '$Ci I %?" <Tift ~ "C/iT 31-w:T t£ff.1 ~ C1 ~I Ill I 

\JfRT ~I 

"lffi Wsr ~ ~ ~ 7 }i§fClg:of ~ft~<:pl. # ~.% CfW ~ 

em tTTOcJ) c5 ~ ~ TIW ~ ~ cfJ ~ Wsr # 3 ~ '4)" ~ 

~ ~ 1 ~ ~ft~¢1. TIW ~ "C/iT Fc1CJ'<01 ~ !lCPR 5-

~1-~qft"Gts 

~ 2 - -=qrc;r cBT -;:rrq 
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~ 6 - m WRf ctT 3l41xC11 

~ 1. ~ 2 (fm ~ 3 ~: ~ ~ "trW" (<71~¢ cfi 

. ~ LfRt it t7lf.1 ctT "ifTCYf ~· cpf ~ ~) ~ cpf ~ ~ cfi 

~ ~ ~ ~ (fm ~-"llCPrn ctT "ifTCYf ~~ m-21 m 1TUAT cpl-. 

"!1 *"1 fllC1 % I 

\Jil'i¢1~ ~ cfi ~~Cl?lOI ~ ~ ~ *ii5fC11Uf ill t; tl" \IT-Rf .~ 

~ ~ ~ ~ ~ ~ cnr %I 3lTflFT ~16GICJR14i c#r fli:;ll:lctl ~. 

W"IICJ~lle1l ~$11f.i¢ ~~iFi ~ ~ cBT ~~ltictl %I ~ ~: "ficrrG ~ 

it ~ lTm %. ~ <l x-tcrrG 3lWT ~ !:jq)C ~ ircl, ~ ctT ~ cfi 

~ it ~ "@1 ~ ~ 1 ~ wmr t ~. 1::ff()q) ~. ~ ~ -=qc;fffi 

~I 

~ ill "ffRT Cf)f "ffRT ~ ~ ~ ~. *"16fC11uf 3fR ~$11f.i¢ 

\5111¢1~ ~ ~ % ~ fGR:r *ii:;fC!crof ~ cp1 ~ ~~ fcnm \Jff Wr 

% % ~ ~ cnr % I "m) \J1 H Cf> I~ ~: "llCPrn cfi "ifR>f c#r 1TUAT ~ 

~ t ~ ~ <P1 >RWf ~ ~ ~ ~ ~ ftr?i <P1 ~a111 

31 PI CJI4 % Cf<:j)fcp ~ ~ it efT 7ft ~I 0 HI<) ffi "CR ~ ~ 3tR <:ffi fu?f 

~ ~ cnr dR=Rr ffi % ftixi$1 ~ \£tR ctT \Jff ~ % 1 

·/ 

113 



. ffi- 3 

I. -' -.._ I 

'"if .. o· 
' " I ' 1 

\ 

--- / 

~ ~~i~l (\SIT 31flT \)?\~ fcpm \TIT X6T %) cfi ~ -q ~ ~ 

$1 qro ~ -g fcp ~ ~- c#t ~ f.icpiC1~ c#t ~ ~ fr ~ 

fc® ~ ~ -g 3TR ~ ~ 1tR1 ~ IJ111CBI~ c#t 'ffflf M ~ 
m \3ft ct1 'ffflf ~ ~ ~ -aTcP ~ cfi m% ~~~6fY fd ~ 3tR ~ 

~~~ cfi ~ CBX efT -g 3TR % <rg FcP ~ 6 {q fd 1Jt:" cfi 1:fR1 m ~~ c#t 

tl ~ 31lR ~ (\3 q ~ 6). % 3TR ~ ~ (Bx-T x-r=n:r) -=erR % e1m 

~t:x:Yfd lR m l:J~ c#t fr ~ ~ e1m -xr4 m wffi -g I 

"3Tij Cf) c>tH I ct1 fuJ q fcp II~ I ~ (cffi;fr "Cf)T '{CJ '{t) q ~ <*I if 

-~ ~ ~ tt -mrr m ~ \TIT w ~) c#t ~ t "-=q" "l~ c#t 

~. "q" ~t:fY fd c#t ~. 3TR "q" ~ ~ ~ c#t ~ fijjfirj 

~ ~ X6T -g I (~ tim ~ x:i. 3) 
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ftffr "WJ<:f "1l" CBT "lll fd tft "-=q" col" ~ ~, ~ ~ ~ iP I~ I cnT 

"-=q" . ~ "1l" CfCP CBT ~ tf ~ ~ ~ I ~ Vf6r ~~ "xt' ~ 
4Rwfil ~ st "~" LR 4§i1Jl ~ ·~ ~ .. ~ cnT "1l" ~ "~" CfCP 

cpr ~ ~ (f ~ ~ ~ ~ ~ ~ \JfR lf 16 ~ 36 
..... ·--

~ ~ ~ ·m- vm1t ~ 3liffil ~ ~ 1l&TI ~ -aTcP 12 ~ m ' . 

"~" LR ~ ~ ~ 12 ~ \J1 ¢~ 16 fli-:rc 36 -<~ f(};;s LR I ciT <:ffi 16 ~ 

36 · x~Fch;g cmft m ~? BITfX .. ~ ~ fcn ~ col" "1l" ~ "~" CfCP CBT 

~ ~ (f<:f ~ ~. \Jffi lf erg ~ XSf1l lT<lf I 

~ ~~I~ I iP c;rTI ill fcn "1l" ~ "~" CfCP CBT ~¢I~ I ~ ~ lf 

· -=qc;rm ~ ill ~ x~Fch;g 1f FCPct'il ~ ~? ~ ~ \riT ~~ ~ ~ ~ 

~ cpr ~ "1l" ~ "~" ~. 3l~ 9,23,00000 1fu:;r cpr Cfll, \riT ~ 

18,5o,ooooo 1fu:;r ~ ~I \Jf6r ~ 1fu:;r ~ 16 fB. 36 ~~Rh-s 1f 3l~ 

996 x~Rh-s 1f T-Till ~ ~ ~ ~~Rh-s 1f erg 1,85,744 1fu:;r ~ ~ 1 

~ ~ ~ 1,86,300 ~ ~ x~Rh-s mT ~ 1 ~ crrmr 86 

~ 1fu:;r ~ -rrfd" ~ lf m<l: ~ ~~lf.i'P fi5Jict -g I" 

~ ~ "511 ~ -g fcp W<l ~ ~ iii5l~ll ~ ~ ~ tT 
m ~~WPM~ -=c.rrc1 -$1 ~ cpr ct~'Pt 4tacn'i ~ x=rr=R xm ~ 1 

·<i6 ·~ ~ \Jll'iCbl~ ~I 

~ JJfdRCftl ~ it err-~ ~~ 3tN m -g "Gffit JJ~cp ~ ~ 

\Jj I 'i Cf) I~ ~ cpr ~ fcn<rr ~ Jl fcp 'i ~ \Jj l'i Cf) I R<:~ I" em-~ ., ~ 

~ ~ ~ ~ ft<) ~ -g, ~- ~ wm -$1 3l41'<ctl ~ 1f 

~ ~ Ri~l'"fl -$1 ~ Ric>idl t '"4Ffr # ~ -$1 -=c.rrc1' ~it 

-=c.rrc1 ~ ~ fcn"ff m "ffi1l 3tN ~ -crx · M t ~ \J1 11¢1{) 

Ric>icll ~ ~I 

I 15 



~ ~ ~ em \JlT ~ ~ it Pl ~ilC'I fcpm m ~ Wl{1 cnm 
~ % ~ 3l~ ~ -$1 "iTI(Yf 1fRO -$1 \J1 C1 Cj l g cB- "flll1a:r (urR ~ 

crrcfr 6ffif -g fclJ ~ -$1 mc;r \J1 e1 Cj 1 g -$1 ~w lR '41 frr:R ~ 5. . 
·~ \J1 C1 Cl I 9) it t£Tf.i -$1 "iTffi 3lTif JJ C1 Cl I ~ ~ Cf511 Ncfr 5, Cl ti f<t5 k'1 ~ 

\J1 C1 Cj l g cB- 3lTif ~ cB- ~ . ~ -$1 "iflC1 (f$ "\J1Tcfr 5) Cf)ll xl Cj?l{, 

1100 ~ (10P x~ f¢'5 it) t; I ~· ~a-TUT 3fR ~ cB' qa:r it cVl \!Sl Cf) ~ 

x=iglc1 C'f TfORT '41 ~ ~ t 1 

~ >TCf)"R 611 ~ 5 fcp "[[6 ~ Fct $1 H cB- fllli I '"'l1 q I d Cf) I cB- ~ 

tl ~ CfX1 Fcl$1!'"1 cB-~ ~ cB- ~ '41 \3q;q1~~ 5, Fctilt~Cf>x 

\IT-f flli 41 CJ ftt cB' ~ # ~ ~ \Jl(l fcl $1 H lR ~ "ifUAT lR 

3llmfm ~ ~ ~ t9q "X% ~. "[[6 ~ f.1 ~ilC'I tr ~ §il rn('f X5T 

m-.rr I 
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ffiHWT I 
~ x-f. 5 

~cB-q-R# 

~ ~ cpr 1:ffiC1T CfiCrlJ ~ ~ tm t ~ <:rg ~ ~ ~ 

~ Fcl$1H fPi$1~ ~ fll~lr<:l 41d¢l. CBT C1~ ~ fRm Tf<TI t I ·~ 

'WfUT fl ~ $111 cgu ~ -;:ffiT t r ~ fl ~ $114 cB- ~ cYI {Sl Cf) -4- ~aTICf[G 

~ ~ cnr ~ fc1m ~I ~ ~. t I ~ ~ ~ t. ~ ~ lt, 
cYl fct'i <:rg ~ ~ ~ t, ~ "ffiR if ~ 'W1UT -$ ~ Rie& I '"d CBT 

fl ~ $14 -$ ~ I fcl $111 # m<:r: ~ 6TcTr t f¢ fcnm ~ CBT {i SOJ $11 ~ -$ 

~ ~ cnr x-rgm ~ ~ t, AFct1 ~ w wmr t fcn ~ m 
CBT f!Ji$114 -$ ~ cYl{51Cf> -4- ~ ~ t I ~ ~ \3C1$l1\3? t I ~ 

~ (1~ ~ ~ ~Ji~lj~· 3fR tmran cB- qR itt 1 

~~"GlT~~cpl~cB-q-Rif~~~t~<:rg 

,~ ~ -4-~ 3ITx ~ ~$11~Cf> ~li>GICI~£1\j Cf)T ffi~"l'(l)41'"d'! ~ ";ff 

~ em- Cf5T ~ ~ "CR (,t!f$1C>J m ~ qiiT ~ t 1 \3~1!5'!01 cB

~ ~ -4- (A uri c/es) Cf5T all R Fct Ri ~ fu-m t \1161 Fct 3lT\J1" fcl $111 # 

~ ffi""Gl'(l)41"fl'< "311~-=G" ~il~d t, (Ventricle) Cf5T ~Ps:FchM-1 tl" 

~ t \J16lfct m Fcl$111 # ~ ffi""Gl'(l)4iC4'< "f1c;m" ~il~C'l -5 ~ 
m 311'<~\Jl 3fR ~ Cf5T '41 ~ -4- f%--G'lil '(1)4it1RC4 "1" ~ ~· tr 
fcRrr -5 I ~ $11 ~ Cf> ~ 16G I Cl ~ lfi ~ ffi ·-ci'l '(!) 4 i C4 '< fcnfr ~ ~ CBT 6ll f$1 C1 
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(f'11 ~ S ~ f1 ~ 31 ~ cfi ~ fcl $11 rt ~ LR, fcl W ('1<q 'j i'f. -=c;rc;R cnc1r 

q I.C'i ;q 9)«1 Cfi 'j q?r ~ cFrr ~ 6Trn I mtTI i'f m q?r ~ m xl 

~ cfi fu~ ~ $11 PJ C1? ~I~ I CJ fc;J;q) cfi ffi <{'I C1? x a I i-f <l~ ~ 6fiAT 

~I ~ cBT ~ C1?14fclftt cBT \Jilrt¢1~ 1fT ~ ~ cfi cp~ CBT PJ~fo1 

~ t I fcnfr m ~ ·«Rf ~ xl Plct5C'1ct5x mN cfi ~ ~ CBl 

\i1Till t TI~T ljrt": Cf6i i-f ~ ~ ~ . i'f ~ ~ cfi ~ cfRf, 

fcp.:,-fcP-:1 ~ i-f ~ 3mrT t, <ltf f1 ~ $11£11 "1f<n t ~ .~ if I ·~ 

t ~i-f \f(\~ ~ ~5~~of ohl-

"~ m cnr lWf ~ ~ f1~$lrtl ~ - ~ 3iiRRbC'1 xl 

~~ffi~ ~~f¢C'1 #, cffit i-f ~ i'f ~ cnc1r ~ if I ~ it ~ 

$ fq C'1 ~ ~ it ~c \JfTill t 1 <l 4) fC<:r1 ~ ~ ~ ~· \Yl L!Tm Cfil d R4f ~ 

· · cftcTR i'f ~· mcfi s ~ x=rR=r -R;) ~ -gcrr d t: xc11 t 1 <lit ~ ~ 

~ ftJ-.1 "rt~ cfi 1ITXT ~ i'f err~ cd 1 t ~ q C*il rt ~ ~ cfH5 C'11 cfl -g 1 

<l rt R1 \q i -mif ~ ~ f¢ C'1 if 31fCR" ~ tffifi ~ I cnTI xl ~ EIT<l 

. ~ ~ fcb C'1 i'f ~ I~ C'1 m-r t Wx ~ ~31Tcf "rtTlfCP l1ltT "rtCfr frNf ftR ~ 

3ifx 61~ tR ~ 3i I x tJ ~ 3ifx 4) fC<:r1 ~ ~ i'f ~c "\J1Tffi t I mN cfi . ~ 

CBT 'llCYR cpi(~' 3tR 3i {Cj'iU ~ ~ cfi 1ITXT ~ GT ~-~ +niT 
rtfc1;q\ i-f ~ 3l1RRPC'1 i'f \JfT q§~dl' t I" 
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frrnr ~ 4<tlCJ1'< ~ ~ cfi -qR il ~· JOJ~~I'< ~ \JiT ~C>Jdl 

5 Cffi <r5 f$ ~ ~ cn1 CJ1~1~ft ~~om~~ crrffi "X{ 

~~rr~6Pn1 

"~ cmT 5 3tR qRl ~ 5. ~fiCJ11 'BG m {fq) ~ ~ ~ 1 

~ -=crrB- -;:r ~ LR frm cfi c>fT'l1 ~ tR >rCPC 5 1 <Tirt (fq) cpgr umrr ~ 
f$ frm "X{ ~ m ~ 1ft ~ fiCJ1dll X X X ~ c;WIT cpl ~ \1fA 

tl m ~-~ ~ ~ ~ q5T 3W'HCJ1dl M 5 ltid"il ~ 

c;ITrti cnll ~ "X{ ~ cY1Trr G1 -ctFr t:R- 1ft ~ "Cf)X cnr=r "Cf)X ~ t I 

"\SJfcA ~ m -q ~ -q2; 1ft.~~ "iJN -q2; 3ftx ~ fl~IB ~ ~ 

tR; cpp:r ~ m I ~lCfc'< iJ11"i{i""T ctf ~ ~ (Decartes) ~ ~ (fCI) 

ill'<41~ 1R ~ ~ CflcYIT m I ~-~ m Cffi GT m ~ ~ ~ 

\30m m 1 54 -crf q5T 31CR~ if ~ +R ~ em Cf5RUT ~ ~ 

~ ~ <r5 qdC11~1 m f$ ~ JOJBixl~ Rhffc<il (Queen Christina) Cf>l 

qq;R cfi ~ cgt9 ~ "X{ qtq ~ ~ 1ft \JcRT ~ m 1" 
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\3 4 xl Cffi c>J \!Sl i ~I . cni ~ cfr.:r qf(kp:rf ~ cni ~3Wft qfcffi l1l 

~ <1211 ~ qfcffi<:il ~ cB" ~ ~ jiU ~ cni 4fcRml ~ I c>J \!Sl i ~I cni 3Tfcrq 

qfcR=r fj 'il ~ \J1 Cf) ~ <1211 \Jffif ~ cnl qfcrrr it ~ vii ~ Il6 m=rR cnl 

~ICJ~l1Cf>dl ~1ft ~ fcp ~ (~-~ ~~fT)~fl ~lfUI<i$1 <1211 

~I ~TP!Cf>) "flTm ~ ~ 211? Cf<lT l1Rfl ~ ca-mrr ~ ~ \30Yl 

CBT q?RUT \3 {l Cf> I ~ ~. ~ ffi';:rr ~ 51? ~ \Jffif m Bm cni 

q" Fck1 <:j ,. it ~ ~ Il6 m -;:ffi) fcrKrr fcp ~. ffi:R 3TfR. ~ ca <IT 

'iTR t:R; 1ft 'Cf)l11 ~ ~ ill ~ ~ Cf<lT ~ ~ ~ ~? ~ mill 
·t 

~~CBT~mm~tT-;::rm~'41~~~~~ 

vft cB" ~ ~if!$1~ it 1ft ~I 

~ cB- S"li3fC1L[UT 3hT ~ ~jiU~ .g ~ ·~ cmT 3WTt ~?' cpr 

~ ~ cB" w:m=f it 'iTR ~ 1fffi CBT fc1 ~ cYl tl o I ~ 7T<:IT ~ I -[( "'' . 

Fcl~c>Jqu1 ~ 5I RCiilfll 3fR ~$11Plct> '&cR ~ ~ 1 

~ it. ~ 11c1 cB-~ fl R-<1 G:B it «Rr cn1 m +=FG ~ \JfA" 
cB- Cf)RUT fl Ron G:B it «1~ 3ffifi. ~ &R q R 011 fl X:CJ '(r) 4 ~ 3lT vmfT t 1 

~ vii ~ ~ 'S1cl <PT ftrw ~ cB" g"tT ~ 5I 'S1cl cBl ~ {d I CJ 'i I ~ 

~~i dl tj ~ ~ ~ ~ ~ fcrKrr ~ rcP. "Cf<TI ~ rn:ff 61 ffCf)dl fcp 

fl ffii &:f5 cBl ffi~ cB" Cf) I x 01 tfl XCf\1 cni ~ N vmfl" t 31~ ~ ~ 
en~ ~ llffn~ -cBT ~ fj 4 o £1 d, Cf)1, l:f)c;r <rr q>J<f m. cnRUT -q m?, ~ tt 
~ ~ ~ ~I ~ ~ ~ ~ vii cB" ~$11f:1Cf) ~··=tH 1R WPM 

~ ~ 1 ~ it ~ 11c1 ~ 6ffi1 cn1 ~ \!Sl i FcP <1 m ~ fcp fl ffd &:f> it 

· XCRl cB" ~ cnl 3lfucnffi cB" Cf)RUT ~ 3ffiTt t I ~ vii cnl ~ it ~ 

~ 3ff-tlm qm t I ~ 11cl ~ ~ ~ ~ tmUTT ~. ~. ~{SJd ~ fcp 

- "JPi <T6 t!RDTT Rlc;cgC"' 3ff-tlm ttrc&. m- 11t t , .. 
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~ il cffi:Rl· l=fTI viT ~'g\Cl C'1 3tR ~ Cf)T %, ~- cfi ~ 

~ ~ l=fTI %I WfC'1" ~ fC1'8l8 t- "~ ~ l=fTI ~'g\qC'1 

(Duval) 3tR ~ (Cajal) CBT %I x x x SOJffiit¢ cfi ~-~ CBT ~CCT 

-~ cig3IT ~ ~ \JITill % ftifl¢ cmuT eRa, ~6~~~ Cf ~ 3ffifr %I" 
\ 

~ R-1~1~ ~ ~ WfC'1" ~ '1Jt ~ ~ -;:ffil t I ~ JrrTr ~~d %I 

· ''<:rg Ri~ I~ cftcp ~ m ill ~ ~ ~ ~ ~.£11 ~ if cgt9 

~ cfc& -;:ffil M I ~ '1Jt ~. ~ c&r ~ -m-.:rr emiT TJ<TI 3tR 
~ ~ B ffi-1 tq) !>l Cf) I~,- Cf)T ~ -m-.:rr cmn TJ<TI I" ~ cfi m~ 3tR 

~ Ri~ I~ cfi ~ it ~ (Pjl ug~) CBT l=fTI fum TJ<TI % I ~ l=fTI CBT 

!>l «1 1 CJ <:ffi t fcD SOJ ffi4 t¢ cffr ~ cfi cmur tr ~ Jmfi t 3tR 

SOJ f«-1 t¢ cffi ~ CBT ({)RUT mR it 011 CR~l\Ji '1 3ffi" Cf) 1J '1 '51 ~311 CNi I ~\5 

cfi ~ cfi xi· gC'1 '1 cm RP 1 '?'11 t 1 ~ l=fTI ~ WfC'1" ~ ~ 'H 5B ct 

. ~ ~ ~Cf ~ t 3tR <m: ~ \Jfl<) ill <:ffi l=fTI 3]ir~ ~ 

ctc6Xi.Jict ~m wv=r--mccr ~ t 1 

~ ~ ~.m -4 "fi'lft l=fTI 3tR ~ Rl ~cY! ~ 01 m 311RT Wl6 

%, Ji66=llJ\of fffiT % ~CfC'1zrll &m ~ TJ<TI % f.ioltl/Cf) ~ fGrxf \3~'ioi 
. . . ~ .. 

~ ~ CBT f.iill\5 cmn %I ~ ~~8 t-

"~ ~ fTffiT CBT f.i -Jl '? ~ f:1 Cf) C'1 ct I % fcD ~ ~ ~ I Cl \rF1 Cf) 

3tR f:) ff¢ lj Cj? I R 0~ ~ -;:ffil t I I ~ ~ cffr ai lj Cj? I R 0~ f>n<IT31T cfi 

X~ 1R 4l tj Ol Cj? I Ro~ ftn<n-3IT em X~ ~ ~ crx=g t I ~ cffr 

CllCR~ il ~ ~ ~ ~'"il~lfcYl¢ (Anabolic) fmlll~, ·ID"fl" Cf WI 

~ ~ -$cl~lf(;J¢ (Catabolic) ftn<nw cffr ~an~ M -g I" 

~ >rcPR ~ ~ t ~ <:ffi -~ ~ cfi ~ 1R ~m ~ cfi 

Rl ~cY! tj Ol cfi ffi"X 1R ~ cfi ~ ~ Rl $11 '1 cfi ~->TflR, cfi 

~~f£1~-~ em 11ill-'lfffrf ~~IFC/?ct-~ t 1 
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~ x=t. 7 

"l:f6 ~ ~ Xi)q ~ ·. ~~ 3fR vrfcRl cj) fflefOT R-1 ~hi cpl 

~ {C1 ifcbct CR"ctT t 3fR "l:f6 ~ t fcp ~~ 3fR vrfcRl GFr'f 1ft· ~ 

~ -g_ ~ ~ ~ fct?<TI \JlT '!iChctl t 3fR ~ 61 \3'"1¢1 f.1J:Jfo1 ~ ~I 

~ -qcp Xi)ll ~ ~ Xi)ll it ~ f)4Hixul 1TI flChctl t I ~ '!ili$11~ 

cj) ~ fl{Cl¢ ~ ~C'PII~ CBT -qcp \3~1!5'!01 ~ t I 

-qcp Ji !5 t:"i:J ~of EITd, \JlT ~ ~ "\JfR ('fq) ( 1914 t B) 311 ~ ~i e1 'i 

cj) ~ ( 19oot ~ ~) ~ it 3TI ~ cit, CBT ft:rw 81 {C1 Ch ~ "\JfR ~ 

~ fl. CfJ I il cB- m~ CR"ctT t 1 "l:f6 qm- t ~~ 31R vrfcRl cB- 3lmfl' 

ffitr cB- ~ it I ~ cB- fct=crR ~-

,~~ ~ vrfcRl CBT t1 f.1 t5d ffitr t I vrfcRl 1ft (cB") ~ ~ it 

·~ ~ cB- 4RClct'i s3TI ~ -g I .... ~~ 31R ~ CBT ffitr ~ 

('fq) ~$11f.1CfJl. cnT f.1~-qct Xi)ll ~ -;ffillffCTl s3TI I ~ ~ it ~$11f.1CfJl. ·it 

~ ~ -g I ~ ~ % fcn ~~ 31R ~ (Matter and energy) 

-qcp 1ft CRg t I ~ CBT en~.~ fcn ~~ 31R ~ ciT ~-~ 

~ -g LR -q tWr -qcp 1ft 'ill~ .~ -g I" 
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~~it~ em-~ 3tR ~ Cf)N 7fm %1 ~ 3iR 

~ % ~ ~ -gT {ffTI ~ ct\$~'$14 wrcfr % I ~ 3fR ~. 

· ~· Jl~ mvrf em ~ ~ t, 4£1f<F11-r1l ~ %I ~ {ffTI ~ fcp 

1914 ~- CfCf> ~~~""h~.'11 -4- 3lLA ~ ~i4145xol (~E = ~ mc2) (~\£\Iff 

~ ilF111 and X ~ ~ "'CTTc>!" em Cflf) ~ ~ ft1c& CR ftm m fcp 

.. ~~ 3TR wfcrrr em t1 f.i t:a ~'i:l % I" ~ 3lPT ~ ~ it ~ ~ 
~ fcp .. ~~ 3tR ~ em ~tr 3Pfr (f{P (1914 ~- "ITCh") ~$11f.ict>1. 

cnT f.i~=qct ~ ~ ~· ~ s3TI I ~ ~ it ~$11f.1CBl. it ~ ~ 

~r 

~ ~ em ~ ~ {ffil it % fcp ~ ~ ~ cB" 314451-i¢ 

~:q~q)· cB" 4'('{:q'( f14HNUI cnl ~~jfcp(1 ~ ~ ~ ~ lt ~ cPr 

~=tt:ml 3tR Clll4¢f11 ~ flllilr£1 41dctJl. em- 3fCrRf 45~1f11 ~ 1 ~~ qx cGr · 

~1R"i "£TC"iTW ~ ~ ~ VflTC1 ~ fcl~?l 3t'R" xt:{'Lfg:of trc-n31T if 

wfcrrr ~ ~f.iCJI4 ~ cnT ~ ~ ~~jfcpf1 qmrr ~I ~it cmft-cmft 

'l"f~ fd <tJI cB" cgu Ri Cfll .-Ji "d"m "l"0IT <lm x-it ct~) ~"<JJ) q 3l"1ft <PI '4T ""i"T1f 3fTliT 

~ \Jl1 f.i~i1(1 ~ ~. ~ cB" 4ldctJl. ~ 01(0,({)({) wR if li5fCllJ\Uf 

~ 3lGT qmrr ~ 1 ~ em ~ ~ ~3ffi ~ rrTl1 cB" ctfCICtrol 

cB" 11\f em- fllififd ~ ftmif CQ)) ~lf«145Clll; (~") 3l~dCIIG (~T) 3l~£1CIIG) 

(Agnosticism) 3fR (t1") "11f«1¢CIIG em ~ 4Ri1£~ ~ 7fm %I ~ 

-..:r ~ WT it ~ Jt~ ~ em "Witr ~ ~ ~ il'$45x ~. ~ 

· ~ en~ ~ ~ ~ em w:m1 c>l ~ ¢ -4- FcP<rr % 1 cgc;r fii c>1 145"! ~ 

·~ Rl$11'"1 ~ fll~=tlr<:~ 41dctJ1' cB" ~ ~ cB" ~ xr;q f14if1x'i ~ 

. 011"1451{1 ~ ~ ~ ~ ~ lit:fCl~Of% I 
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Rl$1H, "fl, 1916 

~~mil 

', ~ ~ ctT ~ ~ tT FclRI3l t1 ~~~ciT~ 6CT 

CfR fcnx-fi -em ~ em ~ ill' lllOCP · >l"~ 1 ~~I tm c;rTrn fcn ~ 

~JiiF~ $I ~ CB§I<tl ~ -cpl- efT ~ t I ~ t ~ ~ ~ aW 

q)l~~-

11~ ffiCJI~ JrCR -rficr -~ l>lffi~d ~ iT fTR urffi -g I ~ 

f1mT --~ SiiC1GI~ ~ 1R ~ ~ !11CJ'HI~ if ~ ~Cf}i>IJ'<4~ 50 6\JfR cnT 

c1cr ~ 11<n 1 ~-~ \lil'$Cf5'< tlH~'<IIi A ~ ~ m "GJliT CJR 

~ m I 1=!"R ~ ~ \1 '15 1.4 3ltAT ~-. 'lR if cfl;r ~ cBT fJl '<\Ji ~ m "CBT 

~ ~ ~ ~ -;:ffiT ~~ CJ I~ I, -rficr ~ -:q+fR em ~ \1tfR ~ Cb1 

m ctT \Ji'{T)'<o ~ ill em w4T ~ ~ ~ ~ ~ tll'tflxlli 

~ ~ CfR ~ m I ~ ~ ~-. -mq-~ :J)\111'<1 CJR ~ ~I tll'tfl\!ISi 
. ' 

~ m ~ ~ ~ ~ Cb1 ~ ~ -;:ffiT -~ m 1 l=fR cp4olctl cf> 

\3'i5l"4 ~ ~ ~ -cpl- ~ 0CP ~ ~~ 'EfX 1R tT ~JSiJ~OJ ~ 

'lR "CBT ~ ~ efT ~ I" 
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~ m <rg ~ ~'r ~<fill \YfTffi -6 3fR cpm cpr fcl 451 xi irm 
\JffiTI -6 ~ ~ ~ fcn <:ffi cro-~ R1 q 1 ~ ctr ~ ~ ~ n ctr 455141 

. l=fT"?1 %I ~ FdCJI~~ Cf)(~lfqd ~ Cbi~~Cf) ~ % lvifl451 ~ c'l~45 . 

,~ FcDm em ~ "6RR ~ .fBit fcnm -6 1 \NT "ff11<l ~ ~ men m 
fcn Jl ~ Cf) 7fUT fcl $1 H ~ (1~ · ~ fcM<T em I:JFi ru ll "6RR ~ fu"it 

~ 4551;:11-~l ~ ~ ~I <rift (1cp fcp ~-cp'B'f 45Fcldl if 'B'r 

Fcl$1H fcl~llcn ~ ~~d ~I 

~ ~ c#r m<:J ~ ~~ it fcl ~1 ~ t1 1 <ffi % fcn ~ fcrqcr mxr 
3fR ~ ~ 3ITCff)l :riT CBT 3ltlf(R fcnm 1mT -6 I -cl. ~II~~ Iii \iff c#r 

~ ~ ~~ FdCll~~ em <l Rl$111 ~..m "$1R ~ t 1 

, ~ ~ it Rl$1H ~ ~ ~ 3ffl CPT "'i1flT ~ %R ~-

,~ ~ 1fTlJ fGNr 3lN ~ \J1 cl1 c#r mxr fffi m -6 ~ §3IT 

·11AT ~ 3fR ~ CPT ~ ~ ctr m= ctr 3IR m ill ~ ~ m~ 
c#r 31R ~ c#r x.rt c#r Cffi "11cP "Wit "\J1l ~ 3TCRm if \m'R c#r 

.31R ft~ ~ -6 I" 

"~ ~ ~I ffi'il 3ITx ~ Cll("Yff "(!CP ~ "R 3fR \ffi ~ ~ fcn 

~ \J1 c>11 ctr tlffi -Bt ~ "¥f if \ff1Cfi m ill -q:q t=GNr am-~ 1~ Cf) CPT 

~ ~ (North pole)~ c#r JlR ~I" 

"(!CP mO" tf <Tiff 31LAT 31N ~ \Jil \$ 'i I ill it~ II fcn \1 4 '<l Cfd GFtT f.1 I!Fil 

. it ~ ~ f1<:r1 ~~~ llx ~ f1<:r1 ~ "1"rl ~ (lm ~ t1<:r1 ~ m~ ~ 

~ (~) ~ ~ ~ Y=fl1i ~ \JfRT "G1RfT "61 ~~Cf) ~ 3ltR ~ it ~flCf)l 

~ cmff "'i!5T fcnm -6 I <rg "C!CP (1~ kii Cb \Jil 1 Cf) I~ % ~ c>J ~ Cf> cnT 

~ ~ -m2t 51 q -<'1 xi 4'l ~ 2ft 1 

' ·/ 
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<ffi ~ fPi IL<1 mm ~ ~ M ~ Jft ex (fct@ tTRT <f> GffiiCT cB1 ~ 

CJ?T ~ ~ crJC1T ~) cBt ~ ~ I cYl {5j CB <i 3WT <:ffi % erR" qc;c;rr . 

~ twiT FcP 'Fcl $11'i <f> tff<3'cp. ~ · -mill ~ q R Rl ct ~ §xi~~ · ~ 

Fcl '«l (1 cruf.:l <nTI rffiT fclxrr ll<TT I' tlTR ~ crrcfr (ffif <:[5 ~ fcp cYl ~ Cf) <l 

~ ~ cp) Fcl$111 <f> Yld¢) -cf; ~ !51 ~ ~I xi1Bir<1 Yld¢l "$ 

fWl <:ffi ~ Cl I fC1 Cl # fcnfTt '3 q <TI ~ I CJ?T ~ ~ Cf4'if¢ ~ ~ fft ca I "til. 
cp) cYl ~ Cf) ffiTC ~ ~ % 'BX \rJRIT t ~ R ~oft rffiT CRill -;:r ffi 

. ~~hi ~ CimiT ~I 
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Rl$11'"1, ~ 1917 t 
.... 

~ ~ # ~ ~ ~ ~ 31~Cf)J~Cf) (122J]c-JiCf) ~. 

<l~ 'I~ eM~#~ cpr 3lTCPR fcnx1 "Cf>1f?; (order) cpr t ~ mr 

cnT 'I~ ('fCp ~ it Rbd'il ffl<l WTdT 5? ~ ill ~ ~ ~ 
' 

fcp.:g cgt9 (1~ eM "fRlP ~ \!051 Cf) ~ ~ l1f'5f ~ $ -@r t ~ 
~it cftcn~cftcp ~ ~ -;fflT ~I~ ~\!051Cf> <:f6 ~ill -@r ~ 

fcn. ·~ fctw cfi 311iH4f ~ ¥ cpr <"H~~fclcp dl4wJi f.:l¢1(1 ~ ~I' 

fcp.:g <:[6 (1Tq CJ I fd CJ # RP d 'i l 5 (1~ fcoxl. fctft)- ~ <:[6 (1Tq f.:l Cf) I (11 . 7p:IT 

5? ~ -:qiTf ~ if cmft -;fflT eM ~ ~ G1 ~ RP 1tRT "ff11<l <r5 ~ 

~CBI~Id §3ll (1917 t) "d6r ('fCp ~ cfi ~ cpr dl4wJi 3fR dl4wJi 

f.iCf)J(1~ eM ~ Rl$11'1 cfi ~ "Cf>l m 51 ~ ~ 1 ~ ~ cfi 

~ 6fiTT { fcn ~ cBT · ~ cpr "dN WT'B"lT 6000 furtT cf>R>CJ1 ~ 

\ilTdT ~ 3tR ~~4141~'<)Ji)cx em- IF5f ~ FGif!cffl '<iollldl ~ · ~ 31~ 

· Cl1ift ~ ~ 31 Rhi l(j crx:g cpr -rnq (IF5f it c>rT 0 ct'kl ffi:r eM 'H olll d 1 ~) 

m fcP"m \Jff '<i Cf> d I 5 I 

~ 31RlRCfd ~\!051¢ Jit:lGll ~ eM Rl~lt:idl ~-~ cgt9 

~ rn ~ ~ rn -g 3fR qRuiiJi"<"<HT)4 cgt9 31dll¥¢ 3fR 

31 a $11 f.i Cf) FcPx+r eM 6J1Cl '41 CfR" ~ -g. ~-
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·~am cnr xrvrr ~ t \iflc~ ~ ~ ~~ ~ .......... cnfr ~ 

3Tfx. 3RT '41 l=fRT1 5lm ~ I cgt9 ~111 ~ cpl- 1ft ~ mw cnT ~CJ I fl 

x~ ~ ~. ~ 1ft ID ~ c#r '<l~llll. ~ flfj~ ~ cpl- llAT ~ ~ 

<'l1fcp \i'1Cf>l ~ s3ll \ifC'T "!l~llll wxr ~ c;ITcp ~ 1 <TI3" ~ fl"q~'q 

. ~aT CfTtfi 3ffi'Brzm em- ~ cpw ~ err ~ ~ ~ ~ ~ 

~ ~ fcp ~ cCr ~ ~ 1ffiA ~· fcp Cf6 ~ ~ 3l1R if "WJT . 

CfR" f!Cf>dl ~I X X X ~ ~ Cfm ~ 3TR ~ em- 4"!Silc-Sil cCr ~ 

-xf.m ~ xf ~ qm ~? ~·~ ~ cnm cCr ~ ~ ~ ~ ~ 

fcp <) ~ ~ ~ ~ iF\ c>i4 cpl- Ri~ hi c#r &11 (.cllf fl SOl !iH1 -g I ~ c#r 

~ fcl~ltidl <:ffi ~ fcp ~ 1ft di'<!JIDI, ~. \34~6 41~cfCJdl ~ W 
~ -:qffi 3ITx 3!TR cCr mft1 ~ ~ 3TR <ffi" ~~ 3l1R 1ft ~ 

., 

lR ~ '<5o 1 °~t11=l ~:m!ftitmw x+ttnx cmT"t~mr~\ffifictWr ~~ 

~ Rei il ~ ~ 3tR erg 'H fl Cf> I 3Tfflf4 ~ I ~ Cf)RUT ~ if ~ cnT ";:wJT 

&m1 ~ 3fR ~ ~ cpl- 4 '<SOl I e-li I c#r ~ cnT ~ l1AT \JffiiT ~ JfR 

~ xt1 ~ ~ 4 '< li I e-li I cpl- 3i <?I C/? I R Cf> 'lffiiT . it \Ill) Rl fCI {q ~ ~ I" 

~ ~ BC\t[Cl \3 q 0 Cfd -.:rrrr fcl ~~ ti C1? '< ~ ~ ifcl? ct 3hT om ~ ~ 

· ·~.~ ~ 31jW~ ~it 5crcbl4'1 ill~ -g 1m 511 wfi ~ :g 
fcp ·~~· ~ -.=ffiT ~. il<?ll~flH ~ ~ ~ lR om ~-~ 

3WPm ~zm ~ ~aT '411 ~lUfi c#r 1ft ~ wf '41 ~I Rl~i I '1 ~ I Cll 'R1 Cl 

it ~ ~ ¢1~lito-s cnr ~ '41 ~ ~ -.=ffiT t <:m ~ fi1ca N 

~ t CfCllflff, ~. ~1'1 oR ~ c#r ~ ~ "Q111UT -g I 
m 1ft -.=ffiT <15' l1TrRT '41 F.P ·~ 1ft ~ "ffi:TR · cnr ~ t \ffit cer 

· · 3ITx ~ ~ f{ci:qcfl -g,' m 'fCP 'W1 3TR J1~~~~cn -mc=r ~ ~ 

cgt9 '41 ~ ~ I 3TI\Jf ~ l=JlCf1 6FIT ~ fcp -wf ~ \1#r 

xi~4fio>s<"' cnr '{2cflr' ~ ltif!Cf>l l[Cf) fl~«< ~ ~~ ~. ~m, ~ 
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~ .1ft •Hftf(Yfl¢1'< 3HCBI~IJiJfl 'fiGifcn#l' cfi "ffT\l"a-r ~ "ffl 31lAT ~ 

\1 x-1 en~ ~ 1j\YfT LR ~~ ~ 3tR J 1 fd ~~ (Yf ~ om fiG 1 fcn rfl cfi TITXT 31R 
. . ' 

<:ffi" m w -mo .~ * ~. -q cgt9 wm ctr. ~ Rn'i <T ~ 

~ ~ ~ -q \Tii xiiill_ICJ~ * ~· -q ~ ctt \14mf1ldl -em cpl1 

~ cpffi Cf~ 'i.fch <n3" ~ ~ cfi '!i Iii I ;;q 4 I d CJ? 1· cfi ~ ii 5 tel ll0l 

· \Jll'iCbl~ ~ CfRClT ~I ~ ~ ~1\)C'\£Jd" ~ m cfi cgt9 ii5tclll0l 
3hT ~~ell -g_ 

"tpj-H)'!:ft l=f.~ (M. Pouillet) Lf<nci-fctul fcl~II\!G "CbT cp-~ ~ fcp 

~ ~ lJ~ * ~ 6flt "CbT -mm ~-CWT ~ ~ if -m ~ "CbT 

CWT ~ ~ fl1;:rc il 11 ~ 3tR ao ~ ~ l11tl ~ ctt em 
J I C"l I Cb \! qAt ~ t 3fR ~ f0i ~ ClT1T c>flT "ffl 17 fcn C'1) ~') c '< l11ti 

~ $t % JI(YJCb\! qAT if ~I ~ m ID. ~u~(YJ o:) ffi'!il61 &PII£11 

5 "FcP ~ ~rfC;J'!i ~ ctl fcRur 29o,oo,oo,oo,oo,oo \irill'!i ~ tFr 

Fchcvn4lcx 61xcCI~ ~· cp1·· (o, 1%-rtl ~f"Ri£Jfl ctr4wB ~) · ~ fli;;c .'If 

~ '!iCf>d'l 5 I" 

~ i=J5i;=qliuJ \Jll'iCf>IRlll o~ff ~ ctl ~ egg ~ \Jll'icniR£11 

\JlT fcp ~ ~ -q ~ ~ -g ~ ~ 1ft -mo "CbT 1TdT ~ 'CJTffi ~ fcp 

g(Yf 'i I c-ii Cf> ~ ~ ~ ~ 311 CBI ~~<l ~ ~ "dl11, JlTCPR, WTICr ~ cf> 

. ~ B fchct'il ~~Fcffi~11c>1) ~I ~ ~ ~ ~ ~i1fC1d 3lm -if xtm ~. 
~ 1TfCR (Solar Power) "CbT Fcl~i1'i ~ ~ "CbT ~ ~ ~I 3lT\Jf 

-~ fcp '5'l=f "fl1fr "GfACl -g x=tT<1 ~ crT ~ ~ -q x=tT<1 ~ Cf)N 

\rfTdT 5 3fR ~ "iFFT WPR cfi \14~) 4 I ~ ctl -mo ~ ~-"ficpc 

* ~ ~ -q ~ (-x=tm ~ cm) ~ * ~ Rlcnc>tl * ~ -q ~ -g, 
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I 
~ x=f. 10 

{l'<X:Cictl, ~ 1917 

"~ ~~ c#t CR5 ~ ~ tpi I o~ if 3fR 'BJ fcm:A "81 C1Tcn ~ I ~ 

· ~ c6 ~ fctBrlr fcn<T ll<l ~ I \R fcr:rrriT if · ~· ~ 3fR ~tlA 

fcr:rrT fiulC1) Cf) (Solar System) ~. I ~ fcr:rrT "Cf)T ~ ~ ~ ~ ~ 

3fR ~ ~~ ~ ~ "Cf)T 10P .<>WT 6 I" 
.... 

~~ l0P c>ITcn ~ 1 1l~ ctr em. tT ~ c>ITcn ~ 1 ~ (~~ c#t em 
"Bl) ~ cf> ~ fWwT fcp<) Tfll ~I ~ if l0P fcl1fl1T '<i4C1'1¢ ~I Tf: 

~~ ~ fWwT "Cf)T 10P c>ITcn ~ I <:ffi 6ITc1 3lR ~ ~ WI ~ 

7lcR ~ -BT Clf"Clft~ ~ em ~ if ~ Cllill ~ 1 1l~ (~ 

~) "Cf)T fcrwr, 1f1: ~ fctBrlr "Cf)T 10P 'm"1T 1l~. fchC:Hl 6l«<lf4G 3fR 

~ 6ITc1 t <:ffi I 

~ >fCf>R "611 <:ffi ~· fcp ~ if ~ ~ ~ fffif ~ ~ 

o&J 1\SOJ Cf) "G)-q 'BJ qrm \Jilm 6 I 10P \3 ~I 6 '< 01-
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"qm wrr ~ w il<c11l. lN <r~f.1l!Ji ~ ~ ~ mg ~ ~. w 
crl lfGTm xt ~ ~ ~ I" 3D\ff fcl $11 '1 COT ~ fclm2ff '41 "lffi 

\ril'iol ~ w q~f.1\QJ01 "CfCP {Sll~xi tnTI %. ~ ~ lfGTm COT -~.l)fUT ~ 1 

s I C'il RP Fcl $11 'i em fclw~ m .fi:px '41 ~ \ri I~~ II fcp 8l {51 if) ~ 

(~ ~ ll'l c: fck; Fcl c:) ~ 6ffif CfR" %f % 3fR iJfco ~ l'l fWlll -q ~ "'"1<) 3Tcmcr 

m -g ~xi~ C: W1cf t; 8l {51 if) <:ffi ~ illS d I .-gl W -4 . x=rfr 3Tcmcr 

~~f.1lls=J -q l'llcpRl¢ ~ ~ ~ -g, 8lRP01 Xils=Jrr£~ 1:fTOcP ~ fu4 ~ 

qm- ~ ~ ~ crrcfr t; ctll'iRP -qm ~ 5trr w cnW ~ 3lcmcr 

ttA-~ -q 3frT ~ ~ % \FT x-rfr ~ -~ ~ C'1 Cf)x · qrrr 1ft m 1 

~ >JCf)R (YJ~Cf) ~ ~ -q "CfCP JR:f "{~ lN trrg3IT ~ ~Cf~'i 

(crofms=J) ~ qm-~ illt:ol ~ ~- 3ltRt qm- cp1 xils:Jr£1 41d<:n'i ('fCf) 
·,, 

q §ilr ~ it Tf: 3Hi lh c>1 51" "GlTdT % cr~'ifcb urr m ~ -q cmft ~ ~ 

Xirs:Jrr£1 4ldCf?'i ~ fWl % egg ~ Fcl«1rx o:m x:Y~Cf)xor ~ lfrT 

~ ~ 1 ~ 31RlRCR1 ~~ ~ \3fGRd ~.tft Rl~il'i -ij "lf5 cl{51i~l 

3ll'llfifTI¢ ~ % 3tR ~ (YJ~Cf) ~ ~ 8l~i~l cnT ~ "# ~ ~ "4T<rr 

"51 ~ 5 <l5 crt{Sli~l-

"fcntfi ~ <rr lhlt~i ~ C'1cctA ~ ~¢)or ~ Tf ~ 5ll CbW 
~ ~ ~ CJ){ ~ IDXT ~ ill \Nl cpf:q xt QR ~ Cffi 

\3\J\JlcrC"' xl~l4l cr~f¢1ct'H ~~ m ~ ~. ~ ~flll~ ~ W Tf 

4RcrRlo ~ ~~~~ ~ wrn1 ~ 1 31~ ~ xhr4l \jfij ~ 

~CfJ1 or cpf-q m wxr ~ -~ dCP 3ffifi. ~ Wf ~ "fJRf ~ m \JITff ~ 1 

~ ~ WtfRUT ~ cpf ~ fcntfi ~ mg ~ ~ xt t9Ff "({ 3TR· 

G6r \Nl Gm>1°r cp'fq lR ~ ill erg tnTI m xhr.-fl ~ "fiRf ~ it xl 

"CfCP ~ ~ cp1 ~ CJ){ _-ffirr ~ .. ft1 xH~ ~ fi:px u: 1ft ~ ~ ~ g 

arR ~ ~ ~ m x-erR lN o/-P cmcft -w#R ~~~~ ~%I" 
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6ffi1 m ~ ~ ~ {q Cf) ~·n::1 ~ ;q ~ ~ "G)CR x1 ~ 3lTffA xfr 

·~. crrRt {ffi'f fcp mg lR ~ ~ 3TR % 3N41 ~ "Cf)T ~ trr 

~ CfR -R ~ tJ: cnT ~ 31A t ~ 3lTffA ~ 1ft I 3lTlf tf 

~ct 1 ~ ~. ~ ~ "CfCP ~ lR 'lft 611 "fTT't:TRDT ~ em-~ m crm ·~ 
. ~ ~ cfi ~ m? m ~ Cf[IT ~{qCf) lii51~;q ~ <:15 m ~? 

·~ ~ ~ ~ I CJ I ~~Fi Tl Wsrcn ~ "C[CP \i1 fe c>1 ~. \J1T fcp ~ fcl td I'< 

~ lil11 CfRW t cnT "fTT't:TRDT ~ Tl ~ 1ft C'il 4 '< CJ I g) • cfi "fiT~ \3 a I en'< 

~ ~ ~. ~ rt1$11Xj 41dCf)l cfi ~ T:f Fcl$11'1 cfi Ri~l..ffi" cnT ~ 

.mm tfGT N ~i en ct I ~ I 

cgcf ~CYJICB'< <:15 ~ «J~<q ~ ~ 3fR ~illii;:{J fti$11-<J 4ld¢). cfi 

~ 3H I <q I ~i -;r:r tfGT ~ CffC'1T ~ I f?R ~ ~ ~ Tf cTI-"C[CP "6f1"ff CWl 

mT ~ fti fH~ ~~ mT \3 ("q Rf fcl ~ l1 CB ~ il fC1 d lldT mT \ill '1 ¢I~ fi1c.T 'Hen ell 

~I 
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~ x:t. 11 

1976 Fc1m41 m 1919 t 

~"*~it 

<:ffi ~ ~ "* Fc1 ~ il 'i 3TR 11m "* ~ Gt=IT -§1 ~~~'j ~ 

xicrT&=f~ ~ 1 ~ it eft ~ \Jil1ct>IR<:{1 ~~ !:!llilfUii:n 3TR xiiJilrq~ 

61ltr-~ m "* "Cf>NDT xi IIi I rq oeiT ~ ciTrrT -§1 m "* 4 I dCI?l "* 
~ m ~ ·~ li50=J~of ~I ~· ~.· ~ ~ \3(\~ ~ ~-

"Jfij ~ "Cf>5 ~ -g fcp ~ cpr "\liT -;:fic;rr ~ ~~I~ tT¥IT ~ 

% ~ !:l'l!ICJfctC1 ~ ~ "* Cf)RUf "61 ~ 311crrlCf> ~ q;l-
'· 

!:l'l!ICJRfC1 ~ CfTC'lT -q<ITcl ~· Cf<OIT? CJig*~kl, "\liT ~~ q;l- -:rnxl 3l)x ~ 

~ ~I xrf q3T fctRuT ~ CJig~~cl "CfX ~ ~ Jmfi -g I <:ffi CJtg~\Sct 

. ~ ~. ~. ~ ~ ~ "* ~ cm !:l'l!ICJRfC1 ~ ~ fVi'f1~ 

~ ·~ ~ 3llxilil11 ~ ~~~~ ~ ~ 1 x x x 'Hixi~l <:r5 ~ fcO 3lfCf>m 

"* ~ cpr Cf)RUf ~ CJig~~cl I itfG CJI1fi~cl W fGm \Jll<) ill ~ 311Cf>l~l 

Cf)f -;fu;rr ~ ~ \Ji I~ J II !l x:ftm 00 ~ moT 3W1T 1ft "Cf>T .. ~ 

~I" 
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~ ~ cBT ~ ~ fcl~ltldl ~ fclillxlfl1J145dl ~I FGi$11'<j 

41 dCf>l. ct> ~ ~ ~ ct> mG fcr:r:r x1 B-5 ~ CN m ~ ~ ·-B 

cmft ~ cmft ft9qr fli~JII, $1C1ifch ~ ~ 3JicF~<!:I45 ~ fclJ \3m ~ 

.. ~ ~ ~ ~cYIJII, ~ ~~ cr~ em ~ qR PltiP~ Pl45rC11r 

~··lR \1m f1ic;r ~ IJ1r~JII, ·~ J:r~ -B ~ CN ~ crm· Gtm 

~$11PI45 ~ 1 ~ ct> ~ 3fR <t~lilPid ~$11PI¢<il ~.tfr ~ fcl~il1-

~-~ \JlT ~ {5I i~1 \3JlR \)(\~ fclRrr -rn:rr \3 xi en~ ~ G1 

cifcffilll ~ ~ eM ~ cifcfulll -& 3fR \J11l Jl'!Slct> oi ~ cr~ 4racn1· 

ct> -w=ra:r fflT fq) II~ ct> ~ q)T CflRUT ~ <'HHsi\SC1 I ~ CJIHJ:i\SC1 ~ 

~ \iff<) ill ~ .3TTCPm q)T ~ ~ w IJ11(!JII ~ ...... II Ft1$11Xj 41dct>l ct> 

·. 11'1 "# <:ffi ~ ~ FP cllgsi\SC1 -gcr ~ tR 311451~1. CN ~ ~ 

~~Jif? m t ~ Jlfch1 ~ "Gft ~ cmff ~ -xfrm \3m "1"tf ~ 

3lftrg -cffia:r ~ x1 ~ \1m cpr ~ ~ # ~ $ ~~·I 

~-

"J:ra=R ~ ~xiffiiC! ~'!Slrt ~ -& fclJ ~ >ffll: Xi6f ·m ct> (ffliT 

em ~ -B ~ qR -em -&. ·~>kllr q md m ct> tRq -qcp em '41 "11ft 
. ~I" 

~ cifcffi 41· em \WR \101<l .lfir ~ ~ \R-ffl '41 \371R ~ ~ 

\)(\~ TI~ x1 iJil \?Cf> X l:f<PT \JfT<) GTi ~ q)T \3m ~ Xi)q x1 ~ 

IJ11~Jif I CJIHJ:i\SC1 -;:ffiT ~ ill ~ ~ em >kl!ICJRl<i ~ ~ cnur 

'41 "1ft ~ 3fR l>l c-l!l Cl Rf<i w.n'm~ \JfGI' "$11 "dCf) ~ q ~-ip II ill ~ ~ FP 

~q)T~~tr~~l 

3lTCPTW q)T ~~~~~em ~'!Sl~~ ct> ~ ~ WfR" 
wr:r~- ~. ~~~·~~ (~ ~-B~ ~if ~"Gfi 
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-q ~ '41 ~ t) ~ ~ cWiT cfi !>l\l41Cict'i c=rm 3tc=r it ~ m7ft 

cfi 31CI~n~ol cBT 6lTff cBT t. ftlflx~ ~ cpl- xili$1~ it ·~· m ~I 
~ m -gl1 ~ ~ -g FcP ~ c*r 41dCb) cfi ~ lit:fCIC£0J ill 

t ET ~ it Fcl$1H ~ ~ ~ 'iCll~d· tYlXQCb'i cfi ~ 'BT 

m cfi 'XfR ~ ~ 3fR ~xDII!>I~ t 1 

135 



.~~~~ .ln.lli2. ~ PJ.ltli <t> @itt m. ~ ~ ~ ~ ~ ~ ~ .tlll:n1£ ~ .. · 

J21! LC9HQJ ~ • ~ ~ ~ ~ ~ ~ ~ !& .tJMi ~ 

~~~ 

~ ill ltG lli ~ ~ pJ>-~.~~ ~ ill ~ ~ l.t.\ll1i liQ ~ ~ . 

~ ~ ~ lljG ~ ~ ~hlt--@J ~ ill?_ ~ .lcf>&jf ~ WB

ljG ~ ~~@.] ~ ~ ~ lhlit ~~~~~%I~~ 
llillt. ~ u~·~ ~) ~ ~ liQ ~ilL~~ (9 -·~) ~ ~ 

~ ~P.f-tlc ~ ~ (z ·~) ~ ~ ~ ~ ~ ~ ~ la?-91?£' 

I ~ lP~ltl ~ ~ ~ lS-lit ~ ~ ~ l.t.\ll1i ~ JJillt ~ ~ 

t?..)@JI~~lr-@J ~ ~ eP.~t(J <f>t?l;)t(j-H!.?t(J ~ ~ ill?_ .P.lQ ~ 

I~ ~ \llifl k-~l<f>I(Jh ~ H!.?t(j-~ !nhi:U~H-r 

~ h.l:t.l.-l till ~ ~ ,HI? tcJ, ~ ~ , lPP-c" ~c. ~ ~ ~. 
I~ ~ % ~ ~ .l<f>erjf H!.?t(J PRJP-§ts? ~ .Lt.h ~ :Jill J.UIJ.U'S.-.~1-t k

/?l-»11? I-ta ~ ~ !Gill. ~ ~ Hl:t1C. lli (P!Jdl!?~ ~ <P(J19!?1m) 

~b. .l¥ ~ ~ H!.?t(J ~ :Jill 1-VIJ.U~~f-t ~ Per!f • I-ta ~ lhl 

~ ~ J1_Q± lli ~ ~ ('~'1:hll'1:t1 ',~ JMQ ~. -6 'J±: ~) 

~ ~ ilL ('~'1:~.'~ ',Lt?Q~I!? 2.1J±.Ji .Ll.tJl., -B ·~ ~) PIJ?-PI19 ~·· 
' 

(b?l!\ttj ~ ~~!?~ ~ '(lt?hl!\11? c&l?>~.P. -L ·~ ~) ~ ~ !G12h 

',(lgl!?~ 2Jilli /?(PTh,-£ ·~ ~) ~ la~<PII:UU}.h ltG12 W?h Y?~l!?lr 
.:_, 

~ H!.?t:J ~ ~ Hl?t(J ctJ19l!\ -ta ~ . ~ locPt?t1Jtl?li-V ~ Hl?t:J 

·~ .~IY~ lli (,~ ~P.f-tlf<,-9 ·~ ~). ~ ~ '(~ ,~,-:--£ 

·~ ~) ~-.LtG12 ~ ~ ~ c.t>~lf-tl~c ~ ~h c.t>(JI@!?Im 

·~ tHI-tl~ ~ Hl?t(J ~ ~ •. ~P-1-tlc ~ '.2J..I±li ty>(tslc, 

',~, ~ lli~ ~ ~ ~ ~ ~ f?..)@JI~ci~@J ~ ill?..~ % I~ 

~ ~ c¢~& ~ !nhP-?91-t ~ ~ eP-~tcJ ~ ~ iilll:tl ~ 



fct $1 1"1 ~ -$1 ~ ffi>£~1 it 3RX.· tf ~ ~ ~ TI~ "('Jrffq Cl)T fct¢1 fl 

~ ~ tr ~ ~ ·3ftx m ~ ~. f5;{)q1aCb ~ mrcr cf> . 
~I Cf) I'< ~ I Rt $111 cf> -qft1 ~ fll Ji I r\Q R (Y[ il ~ CBT 3l'BTCT ~ (Al'q cpr 

~ R1CfJ C1 5 I f6 ;{) ii fcl $111 ~ ~~ <:ffi" c=ATCr 3TR ~ CfJ C1 {<! '<t)q 

gq ~ ('~ tllf6c-ll # Rl$111; TI~ 'f6;::cf!i:i Rl$111 fllf6c-ll} c&T 

Rl -s ~ 'i 1 <:ffi" t fcD m · ~ 'mln it Rl $11'"1 ~~ \JiT egg '41 

~-6fSTI fffisrr-(9fq1 \JfRIT ~ ~ ~ ill ~ ~ ~ -g 3tR ~ tr 
Rl$11'"1 ~I 
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~ XT\Jf it fWf 1i I"H-114f cpr ~-f(;j~ I~ ~ CfffilT W ~ ~ 

~ ~ ~ fcntft -;r,fcRir XT)q it ffi~~~ ~ ~ ~ ~ ~I <:ffi 

Ni cF11 ~ m \rcAT 131 3i ICI ~;q cn '41 m, JR:Tm 3ITCil ~ i:f firm 

cni CRTI ft'md "61cfi ~ ~ m 131 ~ <>rTT ~ -g I \3.-rJl flcft 

00 (fCP 3lffr-Jffir ffi fe ~I ~I \il 'H'd I <:rE" \IfA" ~ ~ fcP" ~ :ITG cgt9 

3TR ern: CfCP 31'41 1iffi1 1N XT\Jf ~ t ill <TI3i cf> ~ ~. \JJT ~ 

ftra:rr ~ m, ~. "CfJl WfA" it ~II flle1 ~ ~ ftHH~ ~ ~ 

~I 'il Rl ~l' -cnl 3il1i "\JA(ff (lq) ~ 131 ~ it $ ~ I ~ ~ 
' ..... 

-wffi ~ ill \3 'i\'i ~ 1i I xct1 <1 mR RJ $11 'i ctf 4~ Rl ~'j "CfJl ~-ti(¢ I"! 

m % ~ 31 g fll ~ (1 ~ ~ "!5Trrr Cf41Tcn ~ ~ "J:fT?f (1 ~ CJ?I m ft1 fl ~~ 

\3 fl fl ~ <1 cf> ~r% \J1l Rl ~l I 'H ~I \JHjtTRCI?T -cnT ~ ~ ~ ~ 311AT 6fT(1" CfR 

~ ~ 3RfW 611 "ff4T \JfR(f -g fcn ~ ~ 3ITl) 3fR ~ ~ 

\3 '151' ~ 1iffi1 -cnT ~ (( 1 R li'i 3TR trl ~sll R l!l. cf> ~ cf> XT)q i:f ~ ~ · tPT 

~ fcP"m 3TR cfrriT 131 Rl~)~ut; 'JiqorR4'i' 3th ·tr~~IRlll' it m1" Fc1$1J'i 
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~~? 

79. Fcl~~ct~l~. l1 ~ :1, (11 (1 7flf ~ 1906 t 

80. WPm C'f~ clliJlq~ i]j~q~ 1907 t 

Cll ~ {q f<1 fcrw ll 
. ~ --

fi'r\r\Jff G\tf Cl I ill q ~'") \Jl~Cl~ j907 t 81. -

~ =tFkct>l~ 

82. \J'lllf<lQ ~ . r , ,• q <1. l:I".C11 :q Cfi ~ 1907 t. 

83. 'W1 ~ fcti R1 I :q l1 \CI? I~ ~~[j~~ ~ ~ 1907 t. 

84. ~ ~ ~c;Jlll~ ~~ ~ 1907 t 

85. l=fRCT vrrfcl cfi \3 ~ I l:l Cfi ~ "C'lTC'f 'WIT ~ 1907 t. 
' 

ffl~l~ 

86. !>llfVIl11~ ~ ~ ~ fJ\<:1~ q ~ 1907 t 

' X:PII~c'll 

87. ~~l:l~61~x 'Cf. C'f~~icnx 111~ ~ll1~ I~ I <:PJI fu15' \if11907 t 

88. ~ ~~mur~ 311ffif 1907 t 
" 

89. -qx[1T 111 J)lU]' lflll~icn~ ql=tl1c1'1 311ffif 1907 t 

90. ~CfiT~ ~ ~I~I[!UI cfifaffl Ff!Cl~x 1907 t. 

91. ~~~ C'fa+fUT ~ ~ Ff!Cl k.lx 1807 t. 

92. 3ffi'l1T CfiT ~ ~ 'X'tCT x-rn ~ 1907 t 

93. fcnxur ~fcp~ul ~~ >rffiG emf ~x1~x 1907 ~-
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94. ~~~31c\~ ~->rnR~ ~ 1908 t 

311 fc1 tel? I x 

95. lflffi ~ fu?r B~lcflxlHliC: ~ ~ 1908 t 

96. W6G 3th~ ~-~ VfllG ~ 1908 t 

cBl"'iiT(Yf 

97. <:fftl qft ~ Lf. xr1'11xiDI ~ ~ 1908 t 

98. ' x11~C1<'11 - +=rt 1908 t 

99. $-C'fC'CT ~~111f +=rt 1908 t. 

100. ~~~ ll. "Raflflm Cl I i:n q ~t:>l +=rt 1908 t. 

101. c;rrt '~ C1 Fc1'1 \3G~F'llxi~DI Clli:nq~ +=rt 1908 t 
.. 

102. m ~ ~ ~ q?J 1fi1it Lf. ~ ~ Clli:nq~'l \Jff 1908 t. 

103. :jlurrtrcf) CRj ~ ~ ~,~'llxi~DI Clli:nq<fl \Jff 1908 ~. 
., 

311 fcl tel? I x 

104. ~1pff!Cfl ~tlc'll ~ LfTm ~>mTG~ \Jff 1908 t 

105. ' ' f%fR ~llllcYIC: ~. ~-~tR ff!<'lt-t.~x 1908 t. 

'106. ~cB1-wm 'c;m;rr. ~~ft C11 C1 ff!<'lt-t.~x 1908 t 

107. ~ 'W10T t~~111f ~ 1908 t. 

108. ~~~~ 311 fcl tel? I x - ~ 1908 t. 

109. ~~~~~ Lf. ~VfllG ~ ~ 1908 ~. 
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110. ~~ - '~ 1908 ~. 

111. \Jl <>I Xi) q'l 'ClTg ~;:JIX![!DJ ~ ~ 1910 t 

112. l1FfCf ~ '1 g ~<>II <>I <f1f \Jl rJ q€J 1910 t 

113. gmc;r CTRT ~~lxJl:IOJ ~ 'I1T'4 1910 ~. 

114. ~ ~ -rrRTUf ~ 3Nc1 1910 t. 

115. -qafi 3fR ~ ~Gro~ ~ 1910 ~. 

116. ~c#r~ ~ 'iR'UT ~ ~ 1910 ~. 

117. mG 3ffi \IT-{"Cf)f c.<.l Cl 61 x ' ~ ' ifi6~C'I ~lrJcm ~ 1910 t. 

118. ~ .. ~ 'iR'UT ~ (3l'Tffif 1910 ~ . 

119. \)! 1 cr<:fl \Jl rJ ···--- ~ rJixll:l 0 1 ~ ftm~x 1910 ~. 

120. ~ 1ffi;rr Gro ~ xkl:I~CJ ~ 1910 ~. 

~ ~ ~li1J~[jl Xl11rJI.xll:IOI wqf ~ 1910 t 121. ., 

122. ~c#r~ q;ffit Gro ~ ~ 1910 t 

123. .,~~[jJ cfi ~ ~>rnTG~ ~ 1911 ~. 

124. \11TI ~>rnTG~ 'I1T'4 1911 t. 

125. -.pff ~wm 'I1T'4 1911 t 

126. ~cfi~ . 'dl qJiJsxlJ 0llrJi!Srl- 3NR 1911 ~. 

127. ~~ - 3NR 1911 t. 

128. ~q')l~ pmr~~ ~ 1911 t 
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129. tmj~ xl~~lxi<:JDI -wTI ~ 1911 t 

130. wei? ~ 3fR +=rR-r ~~ ~ 1911 t 

~a:rur 

131. \3C'"Q"ll qm q () \3C:<:l~lxi<:JDI cii\Jl-l.!l ~ 1911 t. 

132. mx \iPTcl ~~~ ffm~x 1911 t 

133. ~ ct c;wr ~~Td" ~ 1911 t 

134. tRTcl fcM"R Cf)T 3ljCJIC:Cf5 611c'Fpto1 WBT \Jl~CJfl 1912 t. 

31~ 

135. \J"lll Fcf fc) Ell xi~ICJC'llx wlf \Jl~CJfl 1912 t. 

136. ~ Cf)T R:i~hl fTI~\Jli,C:m CJI\Jlql.!l \Jl~CJfl 1912 t. 

137. Cfm ~~\II rl-f "fi<:rq ~? xl~~lxi<:JDI -wTI \Jl~CJ~ 1912 t 

138. ' () 

~lx¢111 CfJT ~I~IC'IH.J ~~~ ~ 1912 t. 

139. ~ it ~ Cf)T "Cf5l11 l]~C:<:JIC'l ~ ~ 1912 t 

140. c$:r ~ ~ <JTc;IT crm - ~ 1912 t. 

141. ~ fcM"R ~ Cfm Xl)qC'JIC'l .mfc;:r 1912 t. 

142. \Jl ~ fi 'Lc<:J I cBT PI txf1 ~ \Jl~l~~ ~ ~ 1912 t. 
. .. 

CJf%" ~ mf.1<IT 3fR 
-

~ m ct \)q"f(l 

., 

143. ~Cfm~~ xl~~lxi<:JDI -w:IT \iB 1912 t 
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144. ~fm:rr \!li11Cl(ll\! w:rf \Jl~qfl 1913 

145. m~~ ~~1\!I<JOI ~ ~ 1913 ~-

146. ~*~~~ \!IJ:l~I\!I<JOI m ~ 1913 t 

147. ~3ll it ~ ctr wfcm1 - lfT"Cl 1913 { 

148. q~\!:q~ ~ ~1\!I<:JOI~~ ~ 1913 t 

149. q;:'f[1IT ctr ~ ~ -;:n-2:1' ~ 1913 { 

150. q\!J:li~CliG ~~wfq . ~ 1913 ~-

151. 'ffitr ~ 'CPT ~ \!IJ:l~I\!I<JOI m ~ 1913 t 

152. o:JitcrJ\!I'ql<f ~.'!RITG~ 31Tffil 1913 ~-

153. m l=F'A' fG ~ c{~ lll \Jj~ g~ ~ 1913 ~ 

154. q ~ ~:q ~ fctmx ~~ ~ 1913 { 

155. ~~<Jc& ~ ~1\!I<:JOI fu'6 wllf ~ 1913 t 

.156. wm il ~ cpr fcrcm:T \!IJ:liCl(ll\! WlTI \Jl~qfl 1914 ~-

157. af<l' 'WT 'CPT Cf)RUT ~cpmrm lfT"Cl 1914 t 

3Th' \NJCPT ~ 

158. l1Nr "&A crm wr . cpl{ ~1\!I<:JOI ~ 1914 ~-

159. ~ tr~ ctr fum ··- ·· fc1t:iJjGI~i ~ ~ 1914 t 
.. . 

ctr~ 

160. \!=(l~q~~~ ~3ll il ~ ~lli~I\!I<:JOI wiT ~ 1914 ~-
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-$1 "f!Cf~ 

161. ~ fclnoT fcl~I~Cfi ~ ~ \if11914 t 

162. m -$1 c'W<{,l qfi "\JlTf"'IT:2l ~ \Jff 1914 t. 

163. ~ -B ~ fcltj~cp . 'ci1 410\§'(lj 1!3ll~\!3ll 
~ 

~ 1914 t 

!:llJllllcYI~ 
., 

.. 

164. ~~ <Wmt fT ' " >l"fJ"R 311 ~I ?il ~ 1914 t 

165. ~ "4~ m :r<r ~ 1914 t. 

' ~ >l"fl"R ~:2l ~ 1914{ 166. Cfll~cYII 

~ ~q~~l 

167. ~mit ,, . - ~1914 

168. ~:m.? ~l \Jl ~ cf> 'C.Jl=J \CI? I'< '<l~~lx1 ~ ~ 1914 ~-

169. rtaTI -B \JTTq m. {,ll(YI<f19Jl ~x=~~x 1914 t. 

170. ~ fcnx:rr;r 3l'R ~ ft-tg ~x=!Rl'< 1914-t. 

~-$1~ 

171. -qca~ 3lR ~ li. 'cH~~il!3l'< Cli\Jlq4) ~x=l~'< 1914 t 

172. Vl cY~ i CJ en WT ~~ tJRCRt 1915 t. 

173. s:~cni~ICJ\Cl - tJRCRt 1915 t 
.f 

174. cgu ~ 3llfclt-q?j'( X141Gcn l1T'ti 1915 t 

175. Cll~<.ll~ BlfflCT ft-tg fctw2fi l1T'ti 1 915 t. 
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176. ~em~ ~f.iC11C1 ~ 3lt)c;r 1915 t. 

177. ~I t</'J xI il I <f 3f'R c;n <:11 Cl C1f)l ~~~ 3lt)c;r 1915 t 

178. Wl1 fclcm:r &l~Cfil~l~ fli_o;r ~ 1915 t. 

179. ~ ~ ~ ~ ~IC!Ix'(lq ~ 1915 t 

180 .. ~ cf; +ftffi C'fR ~ fiql C:Cfi ~ 1915 t. 
.. 

181. 11 Fcml <if xt -gf.i ~~~ ~ 1915 ~. 

182. ~ qft ~ -m- x-JqiC:Cf5 ~ 1915 ~. 

183. ~ tr".£T ctT fum cpm11~.-c; ~ ~ 1915 ~. 

184. ~ Fcbxi 1 ;:fi cf; ~ GR-f 111'1Cll;$'1 3Pffil 1915 t. 

%Ti cf; "\3llTif 

185. ~~ iJl~Cl'\1'!111 fflCJ~'! 1915 t 

186. ~ fctR:rR cpron~.-c; ~ ffm~x 1915 t 

187. ~ Tfrrr ~ ~11<:1!1111 ¢sm ~ 1915 t 

188. ~ -BRT~~ ·~ 1915 ~. 

189. ~~ G~I~ICBx ~ ~ 1915 ~. 

190. ~cfiTT Tfrrr~~ ~fl~'! 1915 t 

191. ~~qft~ 'C1T'C1T Cfi '"'ili=J C1 ~ iJj~q~ 1916 t 
•i 

192. ~qft~ x:i q 1 c: CB ~ 1916 ~. 

193. m ctT \JIDJCTI iJ.-c;11')~ ~ 3lt)c;r 1916 t 
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. - ~~ 

xi41GCb \iff 1916" t 194. ~ C})T -;:p:rr ~ .. 

195. ?[Iff c#t ~ - -~ 1916 t 

196. ~<:j~~~ Cll~<:ll~ ., ~~~ 3lTffi1 1916 t. 

197. ~\illfi=l~ mCb~~ fftg-crn 3lTffi1 1916 t. 

198. ~-q-~. - 3PR('f 1916 t. 

199. ~-~ ~~~ fuo~x 1916 t 

200. ~\3~<:Ji ~~w fflo~x 1916 { 

201. ftt;rr ~ " ' "C1"R Q)f - <:11 CfiFl -~~~ ~ 1916 t 

202. · -;:rlff?IT "cfJ ~ 4RCJcf~ ~~lxi<:JOI~ ~ 1916 t. 

203. ~~fllcB "cfJ RHil'il c#t il ~ Cbl 'lRl1G ~ ~Xil"<>l'< 1916 t. 

xi t5 Cb 1 Rt1 1 3fR \:A"CbT 

.... 

xi FRi ~ t1 CIIT4R 

204. xii:!~Cb ~ 31~ ~ ~~tflx ~xi~x 1916 t. 

205. ~ l:lfa1m c#t ~ ~ "cT. t\l~i=JICift 'lRl1G ~ \il~Cl~ 1917 t. 

206. ~ 3fR "ffinR cfJ ~~~ \il1Cl~ 1917 t 

t\l<;~c:id 'tl'il41\il1 

207. ~~ ~~~ .,m 1917 t 

208. ~WRT~~ x)o~~ .,m 1917 t 

209. m.n t$1 WRT~~ +=rt 1917 t. 
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·--- .. 

21 0. ~~ ctr \)(qfu ~2l~ ~ 1917 t 

211. xi 1 CB -q~ <l m-g CfiT \J-1~~ ~ 1917 -t. 
., 

Cblx'@l~l 

212. vficR emf~ - ~ 1917 t 

. 213. ~ ~ CfiT ~i?ilf1Cb Cb~ ~I cYl ~ >fffi1l wt1 ~ 1917 t 

' . 31:rfCf 

214. FcP x~ 1 ~ ctr ~an ~xrcrw "Gff 1917 t 

215. mfUr W"f5r ~2l~ ~ 1917 t 

216. wf ~~ ~-1917 -t. 

217. ~*~ ~ cr=IT ~ 1917 t 

218 . ~ IJ~l ffl t:l W"f5r ~2l~ ~ 1917 t 
.. 

219. ~ ctr Xfl1 %At CbB~IxllJDI ft-lo~x 1917 "t. 

220. ~ !VI f.9 CB illc1 3tR -cRTan :q~q)~ ~ ~ 1917 -t. 

221. "C!GT~ ~ ~? ~2l~ ~ 1917 t 

222. 1{ITff ctr ~ ~crrff~ ~ 1917 t 

223. Fcli?il~l'ql<f CRj CfiT ~ ~ - \Ij~q~ 1918 t 

224. ~ ctr \3q<:j)f11('JJ ~2l~ ~ 1918 t 

225. x:<IR~ ~ ' ' ~rnqJc;J GI~IC:x C'II~XiCbx ~ 1918 t. 
; 

226. ~ ~2l~ ~ 1918 t. 
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. 227. J:~j&l~x mfUmT cB1 ~ - ~ 1918 t 

228. fcrnr-1 Cf)T 3lur:.r;:r ~ \:l{liGClJ:If 3fR ~ 1918 t 

··~~fttg 
..;) 

tr~3TR~-~ ··--- ·~ cr=rf ~ 1918 t 229. . .. 

~ 

230. ~ 3l jCl I C: Cfi :!~. c;rrc;r =tlg~~l ~ 1918 t 

231. ~~lficrl~l ~ ~.m. cr:R ffm~x 1918 t 

232. ~Cf>Tcf<>r ~'Fllx1~u1 err~ ~x~~x 1918 ~-

233. \illcr cmT Cf«j t ? - ~x~~x 1918 ~-

234. fcl-<-lPlcCfl ~ "WT ~ c;rrc;r "W vFJC1~ 1919 { 

2:55. J:~Fcm!~l ~~"W ~~~x 1918 { 

236. ~ x1 (1111 llTqrc;f GTff ~ I crll ;:fl ~ 1919 t 

237. ~~ 3fR ~ ~ lfGfci cpwr cgBR -qr~ ~ 1919 ~-

238 . xl~l=tlw ' Cfi~IJ:!crl t:rt 1919 t 
.. 

239. 1Rll xTrr cBT mTfR x-i. f.1rm;r fttg ~~R;jx 1919 t 

3fR ~ ~rP~il 

240. ~ ~ \Jl ~1 ~ ~ cr=rf ~ 1919 t 

241. ~ Cf)T "f<l1-1lCf c:6flC'!C:Ix1 ~ ~ 1919 t 

242. ~"if~ WRT~~ ~ 1919 t 
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243. l1~1Cfi~ 0 1 - ~ 1919 ~. 

244. fcl1fCR mull Cl~l11c10')1 ~ ~ ~ 1919 ~. 

245. tr~CBT~ Xl11CJa-T "CfJC1" ft:i:g x-itfT ~ 1920 ~. 

246. ~cmr~? \Jlll""1T2l ~ ~ 1920 ~. 

247 .. '&ffi CBT ~ 3ffi' ~cplCfixDI 'q~lxll1 fii~ lfffl 1920 t 

248. 3ANf c#r . 'Cfi1fr ~ ~<micnx ¥ 3Ttfc;r 1920 t 

~m? 

249. ~~m \Jlll""1T2l ~ 3Ttfc;r 1920 t 

qrc;ft ~ 

250. ·~~ CBT g?f q~J.lldl ~ Uf1 1920 t 

251. ~ <TflTI if ~alllfUio ~ ';ff2:f 3llT'«1 1920 t 

252. ~c#r~ - 3llT'«1 1920 t 

253. Cll~l=JiqCfi ~ ~~~ 3Ttfc;r 1920 t 

254. ~c#r~3ffi' \Jlll""1T2T ~ ~ 1920 ~. 

~c;lllltl 

255. ~3ffi'~~ ~ Glll'R :r<1 ~ 1920 t 

256. ~~ x~qlqcn ~x=J~x 1920 t 

257. ~ "ff1f fjq)~Cfi ~ 1920 t 

258. ~~ ~~l1lc10')1 ~ ~ ~ 1920 t 
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259. 'I~ ~ #1cP '1fd ~ GI~Gx <"WIX"lct>x Rfl~x 1920 t. 

3fix ~ ~tfi 'El il\CPI '! 

260. ~ cF'Ii11<11 ~ ~ Rflk'.lx 1920 t. 

261. <11T pmr Xf11 ~ ·~ 1920 t. 

262. fcmRt 'CPT~ 6liC'lpSJI ffi (I k;j '! 1920 t. 

263. m. ~ GRr 'T'NR fc1~1[1Cf> w ~ 1920 t. 

264. ~-B~ xlilG~~ fiiJ>T \3T'l'ffi1 1920 t. 
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~(fA 

~ ~ 3Th- Sl1a1~$) "ffGR' ~ :rt ~ 

(National Council for Science &Techonology Communication, New Delhi, NCSTC) 
m~ 1Rt ~llfUTii ~~<tft~1 

<)· ~ ~ ct ~ ~'H14>1&1lll ii wtmr ~. ~ 1ft \!(P ~ ~ ~ ct ~ ~ t I 
~ ~llfUT it~ m err~~~~ <PT ~ t ~ ~ fcttrll" m1 ~ (1goot-192o~J 

<P1 ~ ii ~ ~ ~ ~ ~ ffl t fGrnit ~ 69 ~<fiT ~ m ~ t 1 

"' w-.x=r. g«14J CBT <.VI '!El ¢ CBT ~ om ~Cf)I~H CllT g'<fl ClJ I ~ ll VfflT 
~ Qcnr~r;::r ~~ ("ff't- ~.) ~ ~'<~G -g 

1. 2 ' 3 4 5 
1. "'41 Rf fcl 'il G '{i ~Uif 'ire{, · 1917 ~~H(") C11~61XI, 

cYf~-;=rrxr<:ror ~. 
) 

CBIC1¢1ctl 

~ 
2. ~.Ricttl~ 3ljCJIG4J -cl. ~ 1918 ~ C11~§1XI 

'il'<l£10( ~. 
~ x=Jif%c-<:r fi~C11, 
~C11gi~IG 

3. 1Tf11To ~ -ct.~,· 1860 ~ '<i I f%c-<:r 
~~<$C1 NC"'', ~. '<iH1c1rJ, ('11~~~), 
~FII'<fl ·/ ~(")lgJ~IG 

4. ~ ij~¢1 -ct.~, 1868 CDI~I~¢c1 

~nx4oc w 
' I 

(")(~~~. $111CJ1cft, 
~C11gi~IG CllxiOI~ 

5 41\iPifUict ~ ~ Cj ~If '<=::fl 4xi\Jiq 1850 ~~,'i~ C11~~~ 
~ ~1o1qR1 proT \if~, ' CBIC'1¢1ctl 
~ 

6. 4~~~11 1ffi~c;m;r 1880 
v ...... 

\51. I~IC1~1141C1 

tliJ>r, ajfcltPI<'I 
(")(~~~. ~(")(g(~IG 

7. ~ (Yf~ ~. tliJ>r 1873 \51. ~~CJ~nq'~ 
~Cf))OI~fd ~'il'<'<i ~~<$C1 mc>r tliJ>r, C'11~~~ 
cBT ~. __ c.r 1 '<I 01 x:f1 
\34~~fUicpl -
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8. ~ iT. ~ c;rrc;r, ~ 1865 ~~l'iC"' C'll~~~l 
5il \J1 ~I fU1 fl fcp~ rrcrC'1" -~II x, C"'~'i\:h 

"1, 

ct> I C'1 ct> I fll 
'· .. 

~ xI~ iF~ Cfl1f, lfrrT 1918 f%~ x=o1;ll ~cB~Bl 9. 
~\(=(! Cf) l=fTc;IT Cf) llll C"'ll' C"'l~~~. ~C'1161~1G 

C"'~'i\:h 

10. ~cl xi G I '<j~ c;rrc;r 1865 ~~l'iC"' C'll~~~l 
fc1t~lfllx 3l j Cll G C!? : fcNf<:r ~ 

Cf> I C'1 C!? I fll 

~(q~)~ 
~ ·FcP~nx 3fCrCT 

11. ~-Fc1$1H ~ Xllf fti6 1908 ~ xilf6c-ll 
~fU~ll'i ~. fl soil C'1 """I ~C'1161~1G 

~(YII61~1G 

12. ~ C!?~x~ m. <>r~ ~ R1 $11 '""~ 1917 Cl?l~l~~(YI C"'l~~~ 
WN Cl?lllt(Yill, 

~ 

$11""1CII41, CII"!IOiffl 

f,l 'i I'< xi ftrtt 
13. ~3ffi $11""1Gcti 8!41dl, 1915 ~ Xilf6fll 

\Y1C!?T C2l Cl 6 I x ~ 8141<31 fl soil (VI '"1, ~(YII61~1G 

\J1CII6~ ~6C"C11, 
~(YII61f,liG 

14. ~~ "tl. ~ c;rrc;T Cllffi 1913 ~ Xilf6c-ll 
3JC>fRT ~ n-~ flUJ(YI1, ~C'11$1~1G 

X:ll ffic-ll, ~I \J1 ~fll 'i I 
15. ~-WI-tT q iT. lfrrr >R-ffG" fil-m 1911 ~ xilffic-ll 

>rrfUr C21CI61x ~ R1C'11fl ~ XiUJ(YI1, ~C'11$1f,liG . (\ 

6fi'PI~X, ~ 
i 

16. q ~q I (VI """I xm ~51 ~x c;rrc;rr 1913 Cf:W11~'PC1 C11~~~~ 

~~ 4~\Jf( ~ " " $1HCI141, CII"!IOifil 
~ ffiocnl~, ~ 

17. C()llffi 3TR m. cf\il ~ 1920 f6cft "ill. Xi dJ C'1 """I 

'+II '<fl Cl tf Fc1$111 4~l1q m ~C'11$1~1G 

~(YII61~1G 

18. C()llffi cBT 3l jCII G C!? Xllf >rflTG 1918 f6~-<"dl"i ~ " ~-~~~ 

~ fi'l ~ C'1 xi 1 -Rc (VII~~~ ~(YII61~1G 

~ Cll fC;j ll X, cf> 
~-ttrc>rr ~Rn~c 

19. l1CfC!?T -$1 Xllf >R-ffG" 1918 
~ ··-· 

" .. 
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20. ilJ llf) c1"1 c#r . 1918 ~ tllf6,~ 
mfi " fldJc>l'1, ~c>llt::I~IG 

21. ~ cp~~~l :; ~II !>l Xi I ~ ft-tg' CBTWr 1919 C{)lf-II~C{)C"' 

~- l>l :q I R 0~ 'fl1if, c>ll~~~. $1HCII4l, 

Cllxrorx:ft Cll xr or x:T1 

22 ~fctw 31 ~CI .-fl cgBR ~ 1918 f5~~=(llq, ~Cl5\Siil 
c>ll~~~ ~c>llt::I~IG 

23 ~XjtrR ctcR _t:: jii '"f1 fu5 1916 f6cft fll f6 \~ 

~. 3JTll'XT fld!c>!'1 c>ll~~~. 
~c>llt::I~IG 

' 

24 ~$11~¢ mfi ~-~~ 
~ 

1914 
' ... ~ 'l>l"ffTG' " 

~ccl'ilr4. (>1~'1\31 
' 

25 CJal- fcl $1 H ~ c;rrc;r CJ11f crrufr 1911 " 
-FcffiR Cllxror~ 

26. \3"ffill "fiofcl ~ \ilcl~i¢•<, . 1915 f6cft 'HI f6 '~ 
~~. ~id!c>!'1 ~c>li51~1G 

3lt::JiGI~IG 

.27 ~m~ ~~~~~Iii, Li. XjG~T'1 1920 f5~~=(111l ~Cl5\S~ 
xa-TCP 3ff'ilT<T, ~ (Yf~ c>ll~~~. ~cllt::I~IG 

q? I ~ T cl ~' 'l>l1lflT 

28. 6I'Tcl' m~ Lf. xI Ji \il) c;rrc;r wqT 1910 ~~ill%,~ 
-xan ~ fU\S ~ -, w, 'l>l1lflT fld!cl'1 c>ll~~~. 

~c>llt::I~IG 

29. l1FfCf "fiofcl ~"ffirc;rrc;r 1913 
~ (\illc>!'l~) ~ fclcllfi " 

w. (,j i ct ~-< -qc;:rr 
a-mxT11 v ' ¢riif~Cl5c>~ <11~Sil-<l 30 \Sl ~- ~'51~~ 1913 

3ljCII G¢ : ~I c>1 pwr "' $11'1CIIlfl, Cll'l!fUf~ 
m ~ru\S~., w. 
'l>l1lflT 

31 fil f¢ ctl I ~- '$. flt?rr, ~fU\5~'1 1919 ~ ~ilf6fll 
' fli4H ~ Fcrcl Fcrc Cf) lf) 14 ~-n ' fld!cl1, ~cli61~1G 

~ 
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32. ~-crffi~ ~ GPixl4l tc11. 1909 CfW11 ~ cp <'1 

3tR \Yffi ~ ~=rnRuft "ffm &II~~~. ~11CIIcfl, 

' ' 
~cfi~ CllxiUI~ CllxiUI~ 

33 1gx-Jcp -q, Cfj~~l<'ild fiiJ>T 1914 f6cfr x-11 ffi C'~ 
fijfch("{ll 31 :JCII ~en : x-1~<'11, ~<'1161611(\ 

xl~il~ ~ 

34. mcpd \JCR xrm~.~ 1911 

\J"PI"il~ m ~· " 
m 

35. ~-q~ 6j~11 -w:IT, ~ 1911 
\TPI"il~m~ " 
m 

36. ~~ xrm C![Wf ~61'<1\if 1875 'Piiii~'P<'1 <'11~~'(1 
l) 

CJ) (>lll q <11 ~ Fch~tl'< ~. ~11CIIc?l CllxiUI{?i 

<'1~'1\:h 

37 ~~it ~ c;rrc;r ~ Fch ~ 1'1 1917 f6cfr 'HI ~ '~ 
>fi.fR C1l(YfT ~ • .,~ x-l~&l1, &II~~~. 

~<'1161611(\ 

.38 -tf ~ t <IT ~ ~ f6cft g~"{i CJ) 1920 
xT1fi ~~r#l ~R~i1 ~ " 

) 

Cf>l<'ictJI(ll 

39. ~ ~~ '1T~ 'Gfi, 1901 Rl~l1 ~ 
fil '""ct I~ fill 3ljCIIC\Cb 61<'1~CI m m, <'11~~~. 

fiiJ>T, ~d611-&l x-Jidcft' ~&1161611(\ 

~~cR. 

~ 
40 flaT Fcl ~ 1'1 m-. ~ 41-<1~1'1! 1895 ~~ 

RlFchf<il ~~CJ)("J g~"{iCJ) ~. '<"1~<'11 ~: ~~=etC\ 
~~. 6111'<'<"1 J>ft Cl I ~"<1 Cl ~ 

I 
Cbl&ll4'1, ~.~.~. 
CfJl cYl\11, ~ <'116 1611 C\ 

41 'ffiR 3tR Ll">\iillc1 ·~ ~ 1914 ~ ~ii~C'~ 
'ffilx~arr ~ 61Rl, ~~~1 ~. x-1~&11, <'11~~~ 

~<'1161611C\ ~&1161611(\ 

42 fl \A) Ci rj) ~ x-l C'~ ~ Ci 4Rm\ifcr 1917 'Piiii~'P<1 <11~~'{1 

~11CIIlfl CllxiOI'{fl 
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. 
43 ~fum Li. ~m WlTI, 1908 ®ft ~ilf%,~ 

~s:txl\11 ~Cliwl~lff ~id!C1~. ~C11i51C'41~ 

~ 
44 ~fum 11. til R 0~ ~ fli.s}f, 1913 

· G" Cblx4)~~11 ~ · · " 
~. ~~~~C1~x 

45 Fcl $1 11 Cf) ("q d {> ji!J(1 ~ I x fftg \l1 ~ x C1 1914 

31~ 4 f«:1 ~ i ~I cp1:q-4l Bxo " 
' 

~ $11 f.i<tJ ., 

fcl~CJCB'i~l 
46 1%cfi ~ $11 f.i Cf) ~ ~ <rrff, 1906 
~ ~ ~il!Ru~ w:rr " 

CII'!IUI~ 

47 3f~ €11 fTI c6l 11. 
() 

Sii51ql'! ~ 1920 f6 ""$ ~"(11 ;i) 

~. xl~~ f%cft QcB\S~, ~C11i51~1~ 

~. \J161 C'1 ~f< 
48 . ' 

Cf> I C1611'CT ~ICICQ,~Ixf+it:: -~ 1916 f6~•Hil41 ¢ () ~ \SJil 

~ -~iliRu~ WTI, 
~~~x~i 

49 ~~-$ ~~~<H ~ 3ljCII~Cf) 1917 Fcl$111 4Rt~q 
W2l <TI?IT -1 " : s:ti51cflx ~ >n:rf1T C11~~~. 

~c~~~~CJ. Fcl$11~ ~C11i51611G 

<tJ I ~ T C1 ~' >n:rf1T 
50 Gl~ v v () \Jflrr ~ ~ 1884 f%cft ~i If%'~ ciC111J11 

' 
3l jCI I~ Cf> : ~ -;:n-2.l fld!C1~ ~ C11 i5161.J ~ 
~ 3l11t Glfur >R-r. 

v 

~II i51J1 i51 ~x 
51 '514ffccn ~. Cf)J(1liJ\!UJ ~ Lf. 1916 Q?I~I~C[)C"' 

i51 ~IJ11 ~ 311\Silxls:t m, ~ C11~~~. $11~CII~. 
CllxiUI~ 

52 dk!ICQ_ fcN 5 xi4~Cix ~ m 1916 ~ ~CJ\11lCJ~ 
C11 ~~~. C[)l.,t!'< 

53 lTGT~ Fcl $111 Lf. c;ra:41 ~ Pi J}f' 1875 C[)(f-j(~C[)C"' 

fctcq ~ RS Cf> C1 "i5TC1' >R-r. C11~~~. $1HCJicfl, 
6l~I'Hi 

() 

C11x1um1 

54 x~i~~~ 3JI("fllxls:t 1918 Fcl$11~ 4Rt~q 
~fdt::l~i ~C11i51611G 
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55 ~-:qw lf. ({~ ~ fliJ>T 1874 Q?I~I~Cf><'"l <'"II~Sil.'<l 

fcHill rt · 4 ~CIJC1 ~ 11x-r $11rtC114l CII'<IOixfl 

61 rt f'<-xi 

56 ~ x=nTR CIJlRrirt ~- ~cqrc:l~rt, 1867 . Cf>I~I~Cf><'"l <'11~$iiXI 

3T~ ~ -$1 ~ XTB 11x-f, 3TlTRT " CII'<IUI\{fl $1HCIILfl 

\30-1 fffi 
57 fcl $11 rt 3TR ~ fl s:q fct1 xm 1919 f6~xi'll~ ~(15~··11 

311 fcl !if) I ~ ~0~1~, ~- lftlf ~ C11~~-fll ~C11616JIG 

~ {llf6c-ll \{=j fii Fd, 
~ 

58 fcl $11 rt '<liiGifl ~ aTR 1914 
!'l~~IC/JI ~I f(q !II ii 'l1J1fcr fcl $1 H " 

4Rt51q I 

>fmlT 

59. fcl $11 rt ~ li~IC'ill 1910 ~ X"llffic-ll 

!'l~~IC/JI Jj'{">Cf> C1 .· CiJ i ~I;§') 
;.:) . . \{=j dj C1 rtl 

(~fd~) ~C1161611G 

60 mer~ 1 3ljCIIGCIJ:'<Iiiil~ ~ 1920 cpf~l~cr><'"l <'"II~Si!XI 

~~ !OliiiRu~ $1HC!Icfl Cll '<I OJ ffl 

"fl11T Cll '< I o I \{fl 

61. ~ $11 f.i CiJ '<liiGm ~~ 1920 ~ xi I ffi e-ll 

3l~t1CII~ $1Hi=JO~C1 C/JilllC'ill, flUJC'irt ~C11616JIG 
~ 

·· CliiCit:.:IRCJ? ' 62 .. pwr ~n41C1 +=rr~ 1920 
fcl $11 rt ~l\i1li\C1HI ~ fllf%c-ll " 

"fl11T 
63 ~ ~\i1<'11 61 c>~ ~ Cl cra=rl ~~x4rc: 1860 Cf>l~l~cr><'"l 

Cf>T !'lct>'<OI 11x-fl ~ c>l161 61 I ~ C'il~~'fl, CII'<J Ol~l 
64 ct>r -$1 gxi'l CiJ m. c;r~ ~. fcl $11 rt 1920 Q?I~I~Cf><'"l <'11~$iiXI 

~. 1=Jl"ffi CiJ Ill TC'ill' $11rtCIIcfl1 Cll'f!IOI\{fl 

~ I CiJ '< CiJ --G TJCft I (,J rt I '< fl d"m f6 '"'5)'«11 ;fl 
ft1tT ~(15~~~ ~C11616JIG 

65 ~ -$1 gx"d CiJ --w. c;r~ ~ 1919 cr>l+ii~'PC1 C11~Si!XI 

~ ~ 3l!!CliC1 $11rtCII[~t Cll'f!IUiffl 

66 ~~lrtl~ ~ m._c;r~ ~~ fcl $11 rt 19151 f6 '"'5)'«111'1 3l q5 ~ 4'1 
-$1 g'«1 CiJ §rt'<iiiC11 C/Jilllc>llll 19161 C11~~-fl ~'l5\Sstl 

61rtl'<fl futT 1918 ~C11616JIG 
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67. ell~~~ om 1917 '<~i:C1 x=tc 
~ " C11 ~~ ~, -;:ff~ 

.... ~C11<:l?l ~<11~1611~ 

68. ' ' ~ Q)lcl£11 1 t:f. aOl '.54 4 I C1 WliT, 1920 ~ '<ilffi\£1 
fuan fJ I f81 Cf) ~ '<i. il I '< Cf) '<i dj C1 'i, ~<11~1611~ 

<:f) H.j ~, lf~ 
69. trGT~ fclw ~~ 1882 " 

61 i cPl9;'<, qc;:rr 
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rt I J I~ ~ill Ru~ x=J11T, 

ChI ~ft 

~ !:lll{i 

3Wt '+fTlSfT gxof1 Ch r <1ll 

ctr Fcl$1111~ Fcl~ll¢ 
gtd Cf)l. ctr ~ ~ 



3lr4 11m g«t4>1<:1ll ctr ~ ~ ~ ~ ~ 

~ ~ ~ -q ~ ~ ~ ctr ~ cpy ~ ~: ~ ~ ~ t ~ 'fSO~ 
~ ~ ~ -q ~ '1ft m <PT flr<:1" ~ ftA<nT ~ crtt m m 19oo t ~ ~ cnr i m 1920 

-{ ~ <nG <nT t I it ~ ~ ~ ~ tfR tR <ft \ill ~ ~I ~ ~ lf ~ '1ft ~ fcrtiliT tR 
~ ~ ctr \Jll"'l¢1{1 flr<;J wmft tl 

. ' 

w. ~ cnr rwr g'hi c:t> cnr rwr !:FB I ~I Cf) ~Cf)l~l<i 

"ff. crt 
·i 

1. cg~'"k11C1 ~ ~ ~ ~~ xMI¢x 1921 t 
~Fcl ~ '"ll-l?ll <i coll!TC1ll, ~ 

2. ~~ l1'"f cA ~ ~fU'Sll<i ~I m. 1926 ~. 

31jCJ I ~Cf) cbcUx<il2i 
wfcm ftr.~ 

~ 

3. ~ XT<l ~ ~rtlfcll?IH · 3li~Cf) '<i 1 ffi,a 1932 { 

~0'5(1 ~ 
~~~ --

4. il ~ 11~ fc;j ~ ~ '11 Fcll?ll <i TflTT ~~ 1981 

C1"<Sl<i\:h fct 

5. C11 C1 \Jil "\!111 ~ ~ ~rtlfcll?IH ~ ~ill Raft 1996 

~~~ fct 
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w. ~CBT~ gx"d Cf> CBT ~ l>'!Cf>I~ICf> l>'!Cf>l~l'i 

~. qrf 

1. '<1~~-<j~'< ~ ~ ~·hSll'i ~. m.~. 1911 ~. 

~ 

2. \rPI~I'i~ Xn:f l>llpfclc#l " 1925 

-
3. XFf x:p•q fCl xm ~$11'1 3lN l"ftll' ~ ~ 1976 

~· 311~x"Cf>l"<!' x+l f%,;q flfrlfcl fct. 

~ 

4. ·~. ~ I R Cf) I "'11~ Fcl $11 '1 man ~ l>'liiiRoft 1972 

3tR ~if "X"PTI, Cf> C1 Cf> C"d I fct. 

\)fie#) 

3llq~\qcpfll 

~ ~-

w. ~CBT~ gx"d Cf> CBT l>'!Cf>I~ICf> l>'!Cf>I~H 

~. ~ qrf 
'I 

1. ~~~C"d ~ Cf)~t'd <ITrr -u-..e:rCf>N \J161 C1 g-< 1940 t 
~Cll~ 

2. "C'i"~ '11 '<I l1 ° I a1f?m l{11'1~c "!!~ f?l~ C1liH 1908 t 
~ftC'IICJRl tne~ 

' . 

3. \J1~IC'l'ilxl;qo1 
~ 

YxC11cn ctT ;_s I ;q i=J ;_s ~ 1938 t 

176 



CfJi31~~i f~:~<:trm RP (fJ (>j 

q~~i~l 6T\ffi 

-qc;:rr 

4. xNcnlx, ~ IJ11~1~ 'CfJ'Cn ~ m=r, (>j~~\3\:h 1896 t 

w-.-x=r. ~ \!Sl (fJ Cf5T ~ g''H1 (fJ Cf5T ~ ~CfJI~ICfJ ~CfJI~I~ 

qtf 

1f1rr ~ q(u;§<:J pf1t~ '{j4 R --e.;:;§ rc: v 

1922 t 1. ~ 

., " ~ ~I CfJ C'il '< -~ 
fcr+rrrr en 1 ~ g'< 

2. Cf)li!CfJ, it. ~. ~ ¥> 1T~ ~ 1923 t 
ct)fll~l mBfr ~. 

51~gx1, ~c>J --G ~I !31 x 
,. 

w. ~ \!Sl Cf) Cf5T ~ g {"(1 (fJ Cf5T -;:w:r ~CfJI~ICB ~CfJI~H 

"fT. qtf 

1. ~t:lc>Jil""G ~ Ri Pcl (>j ~·rtl~~R~I 1T~ Pcl <R-l R<OJ I 1912 t 
2.CfJl~V1, c>'I~CfJ( 

~q~~~x 

Xl<l ~ cfH il ""G f1J:Jful fctw ~ 1 • ~qfffe) 1882 t 2. . q\Jf(6f 

---

f1J:Jf01-fclw ~ 2 cnl~IJ1 ~ 
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.w.x-f. ~ cpf -;:wr 9)X"f1 Cf) cpf -;:wr !>ICf)I~ICf) !>1¢1~11 

em 

1. \Jlll 4 I C'1 fu6 ~~ 'SilPi'S ~ 1899 t 

~ w, ~~CYJ.~O'S 

2. ~~C>JIC>J ~ ~ filf¢ml ~.~. ~. 1916 t 

~ x~x-¢~01 ~llgi~IG, g~~~~ 

3. ~IJi'ilxllJOI ~3ll ~ ·+=ffil ~~ ~ 1873 t 

qfU:sC"1 t:fRfCf) ~ cBT ¢1~\Jl 

1fe:ct>l 

w. ~ '61 Cf) . cpf -;:wr 9Jxf1 Cf) cpr ~ !>I Cf) 1 ~l'i x-fiC;r 1m~ !>!Cf)l~l'i 

Xi. em 
1. $rq wffi ~ vfrcr;:r 3Aift1 ~~f.ic:)Rllli, ~ "ffmT 1931 { 

Tfitft, 1""1 g I c-Ji I cBTXffiLR fil ffic-ll ~. ~ 
' 

~· ~c-g\Jl ll 

m 
2. 

, 
~5-J'tllf 

, , 
1939 { 

3. 
, ~tQ,'tllf ~ ~ -c:ff. -c:ff. ~ ~ 1934 { 

'fi<1l1 ~·cmm 

4. 
, 

~~SOJ'tllf ~ ~ fJ ffi c-ll ~. GI~J~I\Jl 1932t 
.• 

>fmlT 

178 



50 " ¢l i:U i!4 1R Ji 51 ,Ji I ~if"~ 1989 t 
Tfitfr CBT ·&j'B'f ct> I <l fc;~ <l <:\ I x P I \11, >r<:f11T 

60 ~ (;m;r ~ Rl$111 ~ ~..Q:f xMI¢x 1923 t 
2- >I ct>l xOI ct>I<:Jlc;J<:J, ~ 

70 0' ~ il~~l'8.lx 311 \Ji f.i of<:J ~ 'fll ffi,<l ~, 1936 to 
~ 

80 'ii~~l'8.lx ~ ~ f.iJ=ffOI ~ 'fll ffi,<l ~· 1937"to 
' 

~ 

. 90 £Pfcl11~ ~ ~~ ~ g'hiCf) ~, 126 1981 fcro 

~~'fl1 ~, ct> c;~ ct> m 1 

10 \)'PI"ilxi<:JOI ~ ¢li:Uil4 Rl$111 m 'fll ffi ,<l 1920 to 
wm >lct>l~lct>. ~, ~ 

11. \JfftTCf cmx~ ~ 'ffTtr1' '34r<:!l'fl %R ~ 1918 t 
~c;Jq(i ~ 

120 ~CJ11xi<:JOI ¢li:Uil4 CBT ~ ¢ c;~ ¢ m 1 g«i¢ ~ 1991 fcro 

~ 171 ~ ~~'fl1 ~ 

ct> c;~ ct> m 1 
0 r 

¢l!5-lilm4~~~ ~~~c;J 5~91x 1965~. 13. qa, ~ 4 11 C( m 

4"ildlc;! m J)!l\l"l~ct ~ 3ll~~cc;~ 140 ~ -xa:rcp -
./ 

-Qx:r,~ 

150 ~li[xiB ~ ~"\Ji"l q 1 ~ 'tr~, 3l g ~ gx_ ftrc;rr 1936 fcr. 

~ 
(\ 

¢l g:j il4 q3T 'fl ffi,<:j Rl~lc;!<l ~ 160 '+i ~ I CJ H C( 11 c;rrc;rr -

~ $11 f.i ct> ci.m: ... cZJI 

170 41~111°<:\ ¢li:Uil4 1R ~ ~ 'fllffi\<l ~ -

1:\<:111~ c;!(SI1\:h 
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18. .l)!Pi'11~1Ul -m:r ~ I C1l 4 4) ~ ft cfl<:f ~~~. -
~~~~ ~. ~ fT1 l!IJ=I ;:fj ~ 11=1 CO I '1 ~ '< 

19. xiJ=~Qll~ Gl41dl 'HGiillx .JTR ~xiCBix g{-(1 ChI C>Jl!, 1937 t 
~lte:lillx i>i§O:Iil4 ~'11~'<""1 

fua-n 

20. Fc1~~~q~l;:j~ §l~=t:~4 1]~ _1 \II l{l{) '<~ '< 1903 ~. 

1. ~ "fmfd mx=;r ~~~~~ 1923 ~. 

~ 

?li Rl C>Jl C'1 " . 3H1CJIC"f W ~C>JI$1~1~ 1928 ~. ' 2. tf'1'al51 m 

3Hl CllcYl 

3. ~ Rlfchfflcp T<T ~<<31 ~~~lxcgJ=~Ix ~. 451~\11 1923 t 
~ ~. 'PC1'Pml 

4; ~. ~. Clfffi "fmfd mx=;r ~ ~ li?IIC"fll, 1929 t 
-q~ 

5. Ch~l!lcYllcYl fB.l)l" C/?T1i.~ "ti~, ~C11$1iiiiG 1932~. 

1. ~ cr=rf ~frR"R -;:rr.>r.x-n=rr. ~ -

"fflfia-n 

2. ~'lf ~-q~~ lj~ ~IJ1l!JI~, -

~~NI\JI 31 e-ft ~ I <:p 

3. ~ ~ws:rf ~ -q ~ cpy ~ ~ ~. fil<PICJI 1938~. 
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m. u.u q lx \Jlq~x m 
4 .. \J1 ~I '""'il2l ~ ~em~ "ti~ Q I X pI \J1 -qmTf 1967 fcl. 

~ 

5. lf'"P=tiiQ cF"Hj'8l ~ ~ \3 '"'i ffi "ti~.~ 1968 fcl. 
I 

~ fcnfr >ICPTX N1fi 2 

>ffi1• 

6. "l:fillq ~. ¢ ~ xI \J1 "l:fillq ~ ~lxol<:J 24 crt 1934 ~-

cn~xi\Jl fu6 em~ fj~c;F1, RI'PI"<~"< 

' ~~ ~l Cf) ~ ~ 311 gC)J~ Cf) 1936 ~-7. }{15 'i ('11 ('1 

Y? Pi x:ll ~~l'ilcn, ~lcnl~x 

-~li~~-~ 
v 

011'2q({ ~T:IIxcn, ~ 1933 ~-8. 011'2q({ em~ 

1. 3i~IC'11C'1 ~ ap:ffirr 3tR . f) 

'i CJ \Jll cF"l q) 14-<:ll 1936 t 
\3x=tc#l ~FcP~=tl ···~· 

2. 3lCB6R 3@ m 3l1· fdczT ~ ~~1Rr. 1982 fct. 

~~ 11~ 

3; 3lfT.i~~l ~~ -~Cf)~~Cj~ 1Tx=r, 1961 fct 

-~ 
4. " 3181 ~ 41 -=cRCP 3J11f '<"II f6 e-ll 1962 fcl. 

x~f6GI m I i=JO~('l, ~ 

5. " , 
2 -q_ , , 

6. 
, , 

2 -q_ 
, , 

7. 
, , 2 -q_ . , , 

8. ~~ mem~ \3lAG ¥'> ~. 1936 ~-
'<j C'Cil'i g x 
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1. ~~ lifUI+il ~xl fcltrrrr. "ti~ ~ ~ 

-··- 3lmo ~Mq~en 5tvn, cpffir 

2. j'<> G I fl vfT xf'14~en 2 "!:f. ~<:Be~<N ~. 1953 fct 

~ 

3; tnm Xf11 ~ .·~arcp XjG~l"i, £i?IIC1l1 

ll~ 

4. ~ ~iCBx'i!ICI ~ TfTlT ~~. 1987 fcr. 

C1~"i\:h 

5. xll=J=q~ cr=rt ~ " 1985 fcr. 

6. ~lfSl~ xf'iftPix Xl\JfX-Q;fR l1 ?II C1l1' 1962 fcr. 

~ 

1. ~:r«'f ~fuen Tf1n "ti~. C1 '<Sl "i \37 1989 

fcr .. 
. . .. .. 

2. ~~m3f1. ~fuen ~.QT ~'1\m~H 1905 

~m-wTI ~ 31<1l~l($ 

~~ 
.£:'>. 

~IC1c_Q_WI 'lii~<:JI, ll~ 3. 1~1~41<1 

4. ~- ct. q1=if ~~-ur 3lR.~. ~. Tf1n 1920 

~ ~. xi~~\Ji C1~"i\:h t 
5. ~-~:eft. 3lR. -wTI ~WI 11~ Rle1~1x, ftf. 1928 

~FcPC'<il ~lf6\l161~'< t 
6. CB li C11 CB I fl ~ fuen 'BTTf 1 ~ '4~ >Rr, ~ 1878 

t 
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1. Cf)l~~112l ~ lffi .. tR 
. " 
"U"~ cil\?cH·-n 1941 .. 

t 
2. cB~ICJcgfJI'< ~ d~f)H1 ~ 2 "!:!". ~"if~. 1932 

G I '< P i "V1, >n:1T7T t 
3. t9RHI2l ~ -<i Lj? 1 ::? 3t'tx x-c~IT-ezr 6ITC1 '<i I f% \l1 1937~. 

31R. "Cf1. 61 'lil Cf) '< SOl Cf51 ~I 'li fi1 fct 
171 t5Rfl1 ~. 
en cYI en m 1 

4. WfT1T 11'<1l101 ~ 1fJX"Cf51\! ~f%Gcfu1 '+11\!C1Cll'<-ft ~. 
=qg~<fl G I '< I ~ I \Jl >n:1T7T 

5. ~ ~f%GclU! ~ICJ-i4c: ~. 1873 
' . t ~cYII$1611G 

6. .~ "'q'<UT ~ wm 3tR x-c~IT-ezr "1l1TI ~ -c;cr 1937 
00 3WRT t 

(\ 

m-ezr· fclw fclw SOl =q I'< Cf5 ¥J 7. '+"f~IClH~H 1916 
' ~. "1l1TI t 
8. fJI'lhH, { m-ezr cnm ~ Cf) fli cYI1 ts 

•, 
~. en cYI en m 1 

9. ~ C1TC1 WfJf 6ITC1 m-ezr -xan ~·RSl1"i ~. 1913 
~ ~-

10. ~1iRSC'I! ~ fclw~ ~ CJ[Wf Lj? I+-! '<i J, 1934 
... 

~ t 
11. ~~q~\Ji1 m ~ cfi 4 i5 cYI CJ H 'lflTf 1 ~gfdCf) 1986 

~ 5~Rl11 fct 
m 

1. en~ I o I Cflff liT~ q J:! I-J-5C1 Fc1~11 4R~'\ m 1940 ~-
2. ~nC1~1\A) ~fctcB) "ftC\~ SOl =q I'< Cf5 ~. 1967 fct. 

JjX1 :g_ cYI en i ~ 1 ~ 
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3. \J1l:JCQrill~ ~wm 

4. ~.W=l~, <lT4" 2 ~; fcl $11 ""1 4RISI<i ~ 1978 fct. 

~. ~PII"il~ ~ ·/ . 

PI 131 (>1 CRUT ~ ~$11PICb 4Rt=JIOI 2 
II 

1985 fct. 5. 

~. 

6. ~k[Jl'!Cbl~l ~tR ~ -qqr~ fcl $1 H fi'<Cbl~ g«1 Cb I c>1 <:!, 1853 t 
31j. ' ~113"ifllc>1 3WRf 

~ 

7. 
r- . ~ '+i]ISifij ~ ~\licll ctt ~cRlli ~.-m.~~~~ 1933 ~. 

·2 ~. 25 fll~:tl xts, 

' .. (>1 ~ ""1\:h 

1. t=J131cll'< m ~)T 'BPI 1 ~~~,97, 1903 t 
:!<tdl'<lfl ~ m, 
cpflcprctJ 

. 
2. ~ ~131~'< ~wm r%~x:n1~ ~c$~~1, 1930 t 

~c>11131~1G 

·3. m "j-=G '< fll c>1 x=fi'tcR vftq 3Wl !>'I fd PI rq x-r=rr, 1901 t 
+itt=Jifll 3fCIU 

1. cYlXSl'<l fj ~ ~fdi31RiCb ~ g~:nCb ~ 1900 t 
\J1~1G~I m frRTafUT. 'BPI 2 ~.+Ro 

fJ ""1 '< I \J1 fu'g ~ x=rrc1 ctt ~ Rlfllfl ~. 1905 t 2. 
' 
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~ 61 i 1$1 gx qcrrr 

~f(l 
,,.. 

~. 3. Tf1TltR \Jilll t:j Cf) (>q 5)Si ~~ 1901 

~l ~[jls=J'<j~~ go{) 1% Ci 

c;J~rJ\:h 

1. ~ qc;jq'fj Ci Cf>c11 ffi'1Cil~ dl~~ xm 1931 t 
f0rA crm 

2. ~. ~'iiCll ~~ 
II 

1936 t 
-· 

<:PIClrJ I 

1. ~. ~ xls=Jil~ ~~ ~ ~ gi41{51HI 1938 t 
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