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1. Lf[>kf YeeÖ; 

 
YeleÖjd iJÊn*X 
 

   YeeÖc{<[mj/jsr c;~r[Pj&[ g!k gJfjujhk= ijhujgk\hkdxln[ 
dlns/mk'sf' dlgU; covj/j&k. YeleÖjd Yefj>lc*sx c;~r[Pj& 
eAr; Cgjulu pjCujhosm rJ*kduk; Lfjr[ ej'jH Cd[frlu Qgk Yc<[ml 
ijsRy cl'jPU; S~lPUs/mkduk; svu[ffln[ YeFa;. YeeÖs\ c;~ 
r[Pj& eAr; Sdih; >OfjdiJÊn\jhosm dlnkduk; fjdÉ sspirjgl 
c; si&kekhG\kduk; svu[ffln[ asËl'[. Ligksm eAr; tS/lqk; >Ofj 
diJÊn\jhosmuln[ akS'lM[ rJ*juf[. YeeÖ\jr[ Qgk Yc<[mlijsRy :I 
CUaj#, Lf[ frjsu K!lufln[, Lf[ Sdih; YeleÖjd Yefj>lc*sxuk; 
Yed{fjrjua*sxuk; alYf; :YCuj&ln[ K!ldk'f[. Tfln[ Ligksm 
rjzar;. 
   TO g![ iJÊnik; :pjdlh; akfH fs' rjhijhk![. LSfcau; Yee 
Ö; tÔlsn' dlgU\jhk; eh rjzar*xk; dlhldlh*xjhluj rjhrj 
'jgk'k. ekglfr TOwje[<UR c;c[dlg;, YzJ)[ c;c[dlg;, ~l~jShlnjuR 
c;c[dlg; fkm*ju c;c[dlg*xjshls) YeeÖ; tÔlsn'k; LfjsRy 
aoheplGF; tÔksdl!k=flsn'k; ijhujgk\kduk; svu[fjgk'k.  aohe 
plGF; whalsn'k; Lf#, ilukilsn'k; vjhG cjÓlÔj&k. vjhG fJ, 
si=;, iluk fkm*juiulhln[ YeeÖYc<[mj rm\jusf'[ caGFj&k. aËk 
vjhG egalnkildk'k YeeÖc{<[mj/jsRy aohdlgnsa'[ ds!\j. QlSgl 
eÊ)lgk; f*xksm iJÊn\jrrkcgj& wJijfiJÊn; sdMj/mk)kduk; 
svu[fk. 19-20 roËl!kdSxlsm Lic[FdX alyj. Clc[YfJu d!kejmj\*X 
ehfk; rjhijH i'k. LfjsRy vkimk ejmj&[ YeeÖs\ c;~r[Pj& ekfju 
eAr*xk; eky\ki'k.  
   egalnkildk'k eplGF\jsRy Lmjc[Flsrsa'k; ehijP\jhk= eplGF 
*xlhln[ YeeÖc;ijPlrsa'k; 19-l; roËlS!lmkdomj caGFj)s/Mk. TO 
sixjs/mk\H egalnkildk'k YeeÖ\jsRy aohdsa' eOglnjd rjzar 
\jr[ ejR~hSadj. 20-l; roËlS!lmkdomj Lfjr[ iJ!k; alË; i'k. tÔln[ 
YeeÖ;, tÔln[ LfjsRy Lmjc[Flr; fkm*ju ij<u*xjhk= eAr*xk; 
zSi<n*xk; T'k; LfjsRy egjeoGnfujsh\jujMj#. h>j& ijig*X 
ehfk; fjgk\s/mkdukaln[. TO iJÊn*xk; rjzar*xk; Trjuk; igjd 
uk; fjgk\s/mkduk; sv$k;. t'lH Lmjc[Flr Clc[Yf; DkG:sRy 
eglaGC*sx Cgjsi)k'k. 
 
Kf[>i; 
 

   SzlxClc[Yf; QMk; egjvjfa#lfjgk' 1400 iG<*X)k akÙ[ DkG:R 
eyÉkî  
 

Þ:dlC*xk; >oajuk; QMjS&G'flujgk'ksi'k; t'jM[ rl; Lisu SiGsemk 
\kdulnk!lusf'k; cfUrjS<PjdX d!jS#? si=\jHrj'[ t#l wJiic[fk 
)sxuk; rl; K!l)kduk; svu[fk. t'jMk; LiG ijCIcj)k'jS#?ß é21î 30ê 
 



   YeeÖ\jsRy Kf[>is\ c;~r[Pj&[ T'[ rjhijhk= cjÓlÔ*xjH 
YeakD iJÊn; KYzalu Qgk :pjc[SElmr\jHrj'ln[ akqkiR YeeÖ\j 
sRyuk; fkm)sa'fln[. ~jz[~l;z[ fjuyj t'[ Lfyjus/mk'k.  
 
   :dlCSzlx*xk; >oajuk; Q'j&[ QsglË :pje 
plGF\jsRy >lzalujgk'ksi' dlgU; T'[ Cl 
c[Yf; ]sy)ksy L;zJdgj&fln[. ÞLrÔalu Lx 
ijH clYÕalujgk' Qgk Lic[FujHrj'ln[ Yee 
Ö; Kf[>ij&f[. ]dSpC; Qgk |~[X cau; akÙl 
n[ Tf[ rm'f[. c[seu[ck; cauik; YeeÖ\jsh 
akqkiR eplGF*xk; : c;>iS\lsmuln[ c{<[mj 
)s/Mf[.ß (Scientific American 1976) 
 

 
   Tijsm eglaGCj& QMjS&G'f[, SiGsemk\H fkm*ju LGF*X h>j& 
DkG:rjd ep*sx c;~r[Pj& iJÊn; Clc[Yf; ekSglzaj&jMj#lfjgk' 
akRdlh*xjH fJG\k; iUfUc[falujgk'k. LfkSelsh Y>aneFs\ c;~ 
r[Pj&k; iUfUc[f iJÊnalnk!lujgk'f[. :PkrjdClc[Yfaln[ Liuksm 
Cgjulu dlq[v/lm[ rak)[ iUd[fal)j\'f[. 

    
ilfd*xk; coÊ[aeplGF*xkam*k' ekdemh\jH 
ér~khê rj'ln[ rÊYf*X ejyijsumk\sf'ln[ 
:PkrjdClc[Yf; caGFj)k'f[. ÞYeeÖ g|cU;ß 
t' d{fjujH eyuk'kî Þaj)ilyk; Qgkfg; clYÕJd 
gnYeYdjuujhosmuln[ rÊYf*X goe;sdl=k'f[. 
TO Yefj>lc\jr[ ej'jhk= akDUCd[fj sr~kh 
dxjsh tÑaË ilfdfØlYfdX)jmujhk; PoxJdn  

                     *X)kajmujhk;YeiG\j)k' zkgkfIldG<naldk'k.  
sr~khujH Qgk YeSfUd YeSpC\[ eplGFSdYÕJdgn; rm)kSÙlX YelSp 
Cjdalu Qgk zkgkfIldG<nSaDh Kgk\jgjulR fkm*k'k. TO YeYdju 
fIgjfs/mk'Sflsm : YeSpCS\)[ domkfH eplGF; cal|gj)s/mk'k. 
zkgkfIldG<n ~h\lH Poxjdxksmuk; ilfd*xksmuk; SCDg; domj)omj 
igk'k.ß T)lgUaln[ DkG:R covj/j)k'fluj Srgs\ KÓgj&f[. 
   YeeÖs\ c;~r[Pj& vjÔujH :pU; sfxjuk' vjYf; cOguoF; fs' 
uln[. dlgn;, Lfjsh svyju Qgk Yz|\jhln[ ark<Ugksm :ilc;. 9000 
Sdlmj rlqjd ijc[f{fjuk![ cOguoF\jr[. t'lH cOguoF; Selsh Lr 
Ôalu Shld; Trjukak![ TO c[seujcjH. flgfSaUr Srl)kSÙlX ixsg 
svyju Qgk >lz\ln[ cOguoF; rjhsdl=k'f[. LfjsRy svyju Qgk >lz 
\ln[ TO >oaj c[Fjfj sv$k'f[.  
 
YeeÖrjGaln; DkG:rjH 
 

   DkG:R eyÉkî  
ÞL#l|kildk'k rj*xksm rlFR. :y[ rlxkdxjhluj :dlC>oajdsx c{<[mj&i 
rldk'k LiR.ß éfIl|l 4ê 
   BluG, fj(X, svl%, ~kPR, iUlq;, si=j pjic*xjhluln[ TO c{<[ 
mj/[ rm'sf'[ vjh DkG:R en[}jfØlG iUd[fal)kduk!luj.. ffkhU 
alu eglaGC*X ss~~jxjhk; dlnl;. éKh[e\j ekc[fd; 1î 1-31ï 2î 1-25 

r~kh 

~jz[~l;z[ fjuyj



isguk= >lz*X dlnkdê t'lH Tijsm eglaGCj& pjr; ark<UR 
dn)l)k' 24 anj)oG sspGZUak= rlxkdxlSnl Lf#, ark<Ur[ LYel 
eUalu ]sf(jhk; ZM*sxulSnl covj/j)k'sf' dlgU; LiUd[faln[. 
LSfuicg; dlh; t' Yefj>lc; ark<UwJijf\jr[ alYf; ~lPdalu Qgk 
dlgUaln[. LirlnS#l Lf[ tÑj)n)l)kduk; Lfjrrkcgj&[ fsRy 
dlgU*X rjGi|j)kduk; sv$k'f[. L)n)jr[ ]dsspi\jsRy c{<[mj 
Ydjuujsh dqji[ ark<Usr S~lPUs/mk\lR Qgk caurjGnu; si&fk 
aldl;. L#l|kiln[ domkfH Lyjuk'iR. ]dsspi\j(H Qgk pjr\jsRy 
sspGZU; rl; tÑj)n)l)k' LÙfjrlujg; iG<\jrk fkhUaln[. ]fl 
ulhk; :y[ rlxkdX sdl![ YeeÖc{<[mj/[ clPj&k t' sspijd c{<[m 
al|lf[aU; Lirk alYf; Lyjuk' g|cUaldk'k.  
   DkG:rjH 41-l; LPUlu \jH 12-l; ivr; T*sr iUd[fal)k'k.î  
 

ÞLS/lX LiR g!k rlxkdxjhluj Lisu ce[filr*xluj c;ijPlrj)kduk; 
LfjsRy rjua*X S~lPr; rh[dkduk; svu[fk. caJe ilrs\ rl; pJelh; 
d{fal)j, fjd&k; ckgÊjfikal)j. Lsfls)uk; cGiw[Brlu cGiCd[fsRy 
:coYfnasYf.ß  
 

ÞLirsYf :dlCShld*sxuk; >oajsuuk; :y[ rlxkdxjhluj c{<[mj&f[. Lfjrk 
akÙ[ LisRy cj;|lcr; wh\jrk aJsfulujgk'k.ß éLPUlu; 11î 7ê 
 
cOguoF; 

 

   cogUrk; Lfjsr Y>an; sv$k' dkSy Yz|*xk; 
Liuksm KeYz|*xk; PoaSdfk)xk; KH)dxk; 
KH)lejn[}*xk; ÊkYpYz|*xk; SvG'fln[ cOg 
uoF iUic[F. Yz|*X QlSgl'k; Liuksm KeYz| 
*xkaluj Liu[)[ rjC[vuj)s/M Y>aneF*xjH 
cogUrk vkËk; rJÔjs)l!jgj)k'k. TO Sizf cogU 
Srlm[ Lmk)k;Sflyk; domkduk; Ldhk;Sflyk; dkyuk 
duk; sv$k;. 

                      Yz|*sx c;~r[Pj& eAr; T'k; fkmgkduln[. 
ark<U~kÓj)[ fJG& eyulrldl\ Lic[Fulnfjrk=f[. domkfH LSrI 
<n; fkmgk; Sflyk; ekfju ds!\hkdX rm)k'kak![. rÊYf)oM*sx 
d!kejmj& ekfju Clc[YfilG\dX rl; Tmu[)jsm iluj)lyk=fln[.  
   cogUrjHrj'[ Qgk Yda\jhk= dn)rkcgj&ln[ Yz|*sx sspi; 
c[Flej&jgj)k'f[. sre[mUoN L#l\ Yz|*sxls) YeSfUd Lxirkcgj&k 
= pog\ln[ rjhsdl=k'f[. TO c;ijPlrgJfj ukd[fjalrk; cGiCd[f 
rkalu Qgk Yc<[mlijsRy rjGalnssi>ialn[ ijxjS&lfk'f[.  
   Lf[>kf*xksmuk; ijc[au*xksmuk; ssi>ig;zaln[ YeeÖ;. LfjG\j 
dlnlrldl\ LrÔalu TO :dlCSahl/jrk vkiMjH d\jwIhj)k' 
cogUrk; dkSy flgd*xk; t'fln[ YeeÖs\ c;~r[Pj& r+ksm c( 
h[e;. dlnk'fjsr)lX LSrd; am*ln[ rak)[ pGCj)lrldl\ YeeÖ 
ic[fk)X. LiujH vjhfjsr rak)[ Kedgn*xksm c|luS\lsm 
dlnl;. vjhfjsr dlnlR clPj)kduj#. r+ksm Lyjijr/ky; Trjuk; 
tYfSul dlgU*X d!kejmj)lrjgj)k'k. TO c;zfjdsx#l; d!jMk; Qgk 
Yc<[mlij#lsfuln[ YeeÖ; K!lusf'[ eyulR clPj)k'sf*sr? 
   vjh rÊYf*xksm YedlC; Sdlmj)n)jr[ iG<*X)kakÙ[ LiujH 
rj'[ ekys/MjMk![. eSÊ, Lf[ Trjuk; >oajujH t\jujMj#. t'ksi&lH 

zlhd[cj t; 100 



TO ÊJgeF\jsRy LfjG\juk; egjPjuk; :G)ln[ rjC[vuj)lR clPj 
)kd?  
 
ÊJgeF; 
 

   ]fl![ efjrlujg; Sdlmj rÊYf*xk![ ÊJge 
F\jH. ao'kSdlmj cogUØlgk!fjH. LfjsRy Qgk 
svyju Sdlnjhln[ r+ksm cOguoF; c[Fjfjsv$k 
'f[. hÊ; YedlCiG<aln[ ÊJgeF\jsRy iUlc;. 
Lfluf[, Lykroy[ ajhUR ~jhUR rlqjd. rÊYf 
*X alYfa# ÊJgeF\jhk =f[ >Jaldlg*xlu 
ehfg\jhk= SaZelxjdxk; egalnk)xk; fØlYf 

dxk; PoxJdn*xkam*ju r~khdxkak!fjH. Tgkef[ hÊ; r~khdxk![ 
t'ln[ dn)[. ]Ëik; Lmk\ r~khuksm YedlC; 10 hÊ; iG<; sdl 
!ln[ >oajujsh\k'f[. vkgk)\jH YeeÖ; akqkiR tYfalYf; Ks!'[ 
eyulR rak)[ clPUa#. ]d sspi\jsRy clYalwU\jsh ixsg Lmk\fk; 
svykfkalu Qgk c[Fh; alYfSa rak)j'[ dlnlR 
clPj&jMk=o.  
   TO p{CUYeeÖ\jrk ekysa coÊ[aYeeÖik; r+ksm 
akÙjhk![. :Ë*xksmuk; dn*xksmuk; ilfd*xk 
smuk; a|lijc[aualn[ rak)ijsm dlnlR clPj)kd.  
   eyÉS#l, cOguoF; sal\\jH svyju Qgk >lz\[ 
alYf; Qfk*kaly[ svykflsn'[. hÊ)n)jr[ rÊYf 
cao|*X KXs)l=k' iRrÊYf C{;Dhdxk; >Jaldl 
g*xlu PoxjSaZ*xk; SvG' sr~khdxk; Lm*juflnS#l rak)[ Yee 
Ö;. Lfjsr)lX tYfSul :ujg)n)jr[ am*[ ihkfln[ YeeÖ ijc[f{ 
fj. r+ksm cogUsrS/lsh Qgk ajhUR cogUØlgk![ ~|jgldlC\jH. QlSgl 
rÊYf\jrk; LSrdlujg; Yz|*xk; KeYz|*xk;. t'k igkSÙlX TO 
YeeÖ\jsRy egjPjuk; LfjG\juk; dn)l)lR :G)ln[ clPj)kd? 
DkG:R eyÉfj*srî  
 

Þark<Uc{<[mjsu)lX zkgkfgaln[ :dlC >oajdxksm c{<[mj/[.ß ézlEjGî 57ê 
DkG:R eyÉkî  
 
YeeÖijdlc; DkG:rjH 
 

    DkG:R eyÉkî  
 

Þ:dlCaldsM, rlafjsr ~hj<[A|c[f\lH rjGaj&jgj)k'k. fJG&uluk; rla 
fjsr ijdcj/js&mk)k'irkaldk'k.ß éL`lgjulf[î 47ê 
 

   Clc[Yfijw[BlrJu*sx c;~r[Pj& vjÔ Selhkaj#lfjgk' Qgk dlh\[ 
rjgÊgrlu Qgk Yeilvdrjhosm DkG:R ShldS\lm[ eyÉ TO eglaGC; 
:PkrjdClc[Yf\jr[ Lmjc[Flrij<ualn[. KOfjiJG/j)s/mk' ~hoN 
Selsh TO YeeÖ; ijdcj)kduln[. LfjrlH fs' rÊYf*X f+jhk= 
pog; ]yjigjduln[. zlhd[cjdxk; sr~khdxk; egc[eg; Ld'ksdl!jgj 
)k'k. Liuksm Sizf, rl; dÑ[ vj+jfky)kSÙlSq)[ LSrd; hÊ; 
ssaH Ldshulujgj)k;. TO ijdlc; dlgn; rÊYf*xksm zkgkfIldG< 
nik; iGPj&ksdl!jgj)k'k.  

zlhd[cj Yzo/[



   Tf[ ]dsspi\jsRy c{<[mjeÓfj Q'kalYfaln[. DkG:R eyÉkî 
ÞLiR t'k; ekfju c{<[mjYdjuujhln[.ß LfjrlH fs' TO YeeÖs\ 
T'k= Lic[FujHrj'[ alËj t#lËjsruk; KXs)l=kaly[ ijdcj/jS)!f[ 
:iCUaln[.  
   Trj rlsal'[ vjÔj)kdî rak)[ Tfkisg ds!\lrk; arÍjhl)lrk; 
clPj&jMk= LfUf[>kfdgalu TO YeeÖ\jH, Sdlmj)n)jr[ rÊYf cao 
|*X rjyÉ Sdlmj)n)jr[ zlhd[cjdxks!'k; LfkSelhk= QSMsy 
rÊYfShld*X Sisyuk; KXs)l!jMk= c[Secln[ KegjShld\[ c;ij 
Plrj&sf'k; Lisuls) ukd[fik; dnjCikalu Qgk rjuYÔn\jr[ ijSP 
ualuln[ vhj)k'sf'k; i'lH Lfjrk ej'jH Qgk Cd[fj Ts#' ilp; 
tYfalYf; ~kÓjeoGidaldk;? 
    
 
 
 
 
      


