
TMC Journal, 2018

Wjlglj1fg / g]kfnL efiffsf Wjlgsf] ;}4flGts cWoog

                                                            no vltj8f!

! ;xk|fWofks, 6Lsfk'/ ax'd'vL SofDk;

;f/ ;+If]k
       Wjlglj1fgn] dfgjLo Wjlgsf] ;"Id?kdf cWoog ub{5 . Wjlg cjoj, Zjff; k|jfx, pRrf/0f
k|lqmof, :j/ / Jo~hg Wjlgsf] juL{s/0f Wjlglj1fgdf ul/G5 . cflbsf af/]df j}1flgs cWoog ug{]
sfd Wjlglj1fgn] ub{5 . :j/ Wjlgsf] juL{s/0f lha|f]sf] ;ls|o efu,lha|fsf]] prfO,cf]7sf] l:ylt,
df+;k]zLo cfwf/, xfa|f]sf] l:ylt, d"n / ;+o'St cflb cfwf/df ul/G5 eg] Jo~hg Wjlgsf] juL{s/0f
pRrf/0f :yfg, k|oTg, 3f]ifTj / k|f0fTjsf cfwf/df ul/G5 . Wjlg kl/jt{gsf] sf/0f, Wjlgsf sf/0fn]
cy{df x'g] leGgtfnfO{ Wjlglj1fgn] ;"Id?kdf cWoog ub{5 . Wjlglj1fg / o;sf zfvfx¿, Wjlgsf]
klxrfg, juL{s/0f tyf g]kfnL efiffsf Wjlg;DaGwL  cWoog låtLo ;|f]taf6 ;fdu|L ;ª\sng u/L of]
n]v tof/ ul/Psf]] 5 .

d'Vo kb kbfjnL
Wjlg, Zjf; k|jfx, ¿k, efiff, :yfg, k|oTg, 3f]ifTj, k|f0fTj, v08Lo,v08]t/ Wjlg, dfqf,

cg'gfl;stf, cf3ft, Zj;g, ;'/, pRrfl/t, ;f~rfl/s, >fjl0fs, Wjlgu'0f, WjlgnIf0f, :j/u'0f, rn
Wjlg cjoj, crn Wjlg cjoj, cf]7, lha|f], sf]dn tfn', lsnlsn], unlha|L, :j/oGq, kmf]S;f], bfFt /
gfl;sf ljj/, d'vdfks, s[ltdtfn', sfodf]u|fd, 6]k/]s8/, qmf]df]u|fkm, PS;/], O08f]:sf]k, cfl;nf]u|fkm
cflb .

kl/ro
       efiffsf] k|f/De Wjlgaf6 x'G5 . Wjlgsf] j}1flgs 9ª\un] cWoog ljZn]if0f ug{] lj1fg g} Wjlglj1fg
xf] . Wjlglj1fg zAb Wjlg / lj1fg b'O{ zAb ldn]/ ag]sf] zAb xf] . Wjlg zAb ;+:s[tsf] Wjg\ wft'df O
k|Too hf]l8P/ lgdf{0f ePsf] zAb xf] . h;sf] zflAbs cy{ cfjfh lgsfNg' eGg] x'G5 . Wjlg cGo j:t'af6
klg lg:sG5 t/ efiffdf dfgj cjojåf/f lgsflnPsf] cfjfhnfO{ dfq Wjlg elgG5 . Wjlgsf] klxrfg,
z'4 pRrf/0f, pRrf/0f k|lqmof, :j/ / Jo~hgdf juL{s/0f, :j?k, ljsf;qmd, k|of]u, Zjf; k|jfx, Wjlg
cjoj cflbsf] j}1flgs tl/sfn] cWoog ljZn]if0f Wjlglj1fgn] ub{5 . Wjlglj1fgn] pRrf/0f :yfg,
k|oTg, 3f]ifTj / k|f0fTjsf cfwf/df Wjlgsf] cWoog ub{5 . Wjlgx¿ k:bf] / lg:sbf] ;f;sf]
dfWodåf/f pRrfl/t x'G5g\ . lg:sbf] ;f;sf] dfWodåf/f pRrfl/t WjlgnfO{ k|Zjf; / k:bf] ;f;sf]
dfWoodåf/f pRrfl/t WjlgnfO{ lSns elgG5 . g]kfnL / lxGbL efiff nufot ljZjsf clwsf+; Wjlgx¿
lg:sbf] ;f;sf] dfWodåf/f pRrfl/t x'G5g\ .

ljZjsf ;a} efiffdf k|of]u x'g] Wjlgsf] n]vfhf]vf ug{], :j/, Jo~hg / cIf/sf] lgwf{/0f ug{],
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jnf3ft, dfqf, cg'tfg cflbsf] cWoog ug{] efiffsf] nw'td PsfO g} Wjlglj1fg  xf] . k|To]s efiffsf]
cfˆg} Wjlg x'G5 . g]kfnL efiffsf] s WjlgnfO{ cª\u|]hLdf K, C, Q, (Key, Cat, Queen) n] ;ª\s]t
ul/G5 . g]kfnL efiffdf k, km Wjlg h;/L pRrf/0f ul/G5 To;/L g} cª\u|]hL efiffdf ul/b}g . JolQmcg';f/
Wjlg km/s km/s x'G5 . oxL sf/0fn] Wjlgsf cfwf/df JolQmsf] klxrfg ug{ ;lsG5 . Wjlg;DaGwL
cWoog e"t / jt{dfgsf] ul/G5 . Wjlg j0f{gd"ns, juL{s/0fd"ns / ;fdfGoLs[t x'G5 . Wjlglj1fg
efiffsf cGo If]qx¿ j0f{lj1fg, ?klj1fg, zAblj1fg, jfSolj1fg / cy{lj1fgdf cfwfl/t x'G5 . lnlk
lgdf{0fdf Wjlglj1fgsf] clgjfo{ cfjZostf kb{5 . Wjlglj1fg efiffeGbf a9L z/L/ lj1fg;Fu ;DalGwt
x'G5 . Wjlglj1fgsf] cWoog ubf{ Wjlg cjoj cf]7, bfFt, lha|f], tfn' cflbsf] cWoog ljZn]if0f u/L
pRrf/0f :yfg, k|oTg, 3f]ifTj, k|f0fTjsf af/]df lj:t[t?kdf cWoog ul/G5 . jQmfn] Wjlgsf] pRrf/0f
s;/L ub{5,pRrfl/t Wjlg s;/L ;f~rfl/s eO{ >f]tfn] >j0f ub{5, o;sf cfwf/df Wjlglj1fgnfO{
cf}Rrfl/s, ;f~rfl/s / >fjl0fs u/L tLg zfvfdf juL{s/0f ul/G5 .
       kfl0flgnfO{ Wjlgsf] k|f/lDes k|jt{s cfrfo{ dflgG5 . pgn] Wjlgsf] Joj:yf Pjd\ ljGof; ug{]
sfo{ u/] . kfl0flgn] WjlgnfO{ lzIffcGt{ut /fvL cf3ft, dfqf, pRrf/0f :yfg, k|oTg / Wjlg ;fdu|L
u/L % k|sf/df juL{s/0f u/]sf 5g\ . @) cf}+ ztfAbLsf] k|f/De ;g\ !(@! lt/ o"/f]k]nL efiff j}1flgsx¿
;:o'/ / ;lk/n] Wjlgsf If]qdf dxÎjk"0f{ sfo{ u/] . k|fu, n08g, sf]k]gx]ug, h]g]jf, cd]l/sL
s]Gb|x¿åf/f Wjlg;DaGwL cWoog ul/of] . An'dlkmN8, 8\oflgon hf]G;, /f]dg ofsf]A;g, cfGb|] dft{g,
Pr=P= lUn;g, kfOs, h:tf efiffj}1flgsx?n] Wjlgsf] laleGg kIfaf6 cWoog ug{] sfo{ u/] . ;+;f/sf
efiffsf Wjlgx¿sf] cWoog ug{ !( cf}+ ztfAbLsf] cGTolt/ k|mfG;df cGt/fli6«o Wjlg ;ª\+3sf] :yfkgf
ePsf] lyof] . o;n] cGt/{fli6«o WjlgtflTjs j0f{dfnf ;g\ !*** df tof/ kf¥of] . cGt/{fli6«o WjlgtflTjs
j0f{dfnf agfpg] sfddf efiffj}1flgs 8\oflgon hf]G;sf] dxÎjk"0f{ e"ldsf /x]sf] 5 . o;n] jt{dfg
;dodf Wjlgsf] cWoog ljZn]if0fsf ;fy} ljZj efiffsf WjGofTds cfn]vg ug{ ;/n agfPsf] 5 .

Wjlglj1fgsf ] kl/efiff
!_ dflg;sf pRrf/0f cjojaf6 pRrfl/t Wjlgx¿sf] lj1fg;Ddt cWoog ug{] zf:qnfO{ Wjlglj1fg

elgG5 -uf}td / n'O6]n,@)%# M !&_ .
@_ pRrfl/t Wjlgx?sf] j}1flgs cWoog ug{] zf:qnfO{ Wjlglj1fg elgG5 -zdf{ / n'O6]n, @)^$M$#_ .
#_ Wjlglj1fgdf d'vf]Rrfl/t Wjlgx¿sf] cWoog ul/G5 . o;df Wjlg;DaGwL ;Dk"0f{ s'/fx¿sf] cWoog

ul/G5 -jGw",@)$* M !&_ .
$_ Wjlg;DaGwL s'/fsf] ljj]rgf / ljZn]if0f ePsf] efiffj}1flgs Ps zfvfnfO{ Wjlglj1fg elgG5

-g]kfnL a[xt\ zAbsf]z, @)%* M ^^)_ .
%_ Wjlglj1fg efifflj1fgsf] Tof] zfvf xf] h;df Wjlgsf] pRrf/0f, pRrf/0f cjo, juL{s/0f,  Wjlg

k|jfx  / u|x0fsf af/]df cWoog ul/G5 - zdf{,;g\ @))) M !&(_ .
^_ eflifs Wjlgsf] ef}lts kIfsf] ;}4flGts cWoog Wjlglj1fg xf] -Gof}kfg], @)^! M !**_ .
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Wjlgsf] pkof]lutf
z'4 pRrf/0f ug{,
cIf/sf] lgwf{/0f ug{,
cy{ klxrfg ug{,
wfld{s, kf}/fl0fs / ;flxlTos s[ltsf] ;lx pRrf/0f ug{,
Wjlg klxrfg u/L lnlk lgdf{0f ug{,
pRrf/0f cjojsf] cWoog ug{,
 JolQmsf] dgf]lj1fgsf] cWoog ug{ .

Wjlglj1fgsf zfvfx¿
       Wjlglj1fgsf cf}Rrfl/s, ;f~rfl/s / >fjl0fs tLg zfvfx¿ 5g\ . cf}rfl/s Wjlglj1fg Wjlg
pTkfbg;F+u ;DalGwt 5 eg] ;f~rfl/s Wjlglj1fg Wjlgsf] ef}lts :j?k;Fu ;DalGwt 5 . >fjl0fs
Wjlglj1fg Wjlgsf] u|x0f;Fu ;DalGwt 5 .

s_ cf}Rrfl/s Wjlglj1fg
pRrf/0f cjojsf] cWoog ul/g],
cGo zfvfeGbf Jofks,
Wjlg pTkfbg;Fu ;DalGwt,
s;/L s'g cjojaf6 Wjlg pTkflbt x'g] To;sf] cWoog ul/g],
k|oTg, an, k|f0fTj, 3f]ifTj :yfg cflbsf] cWoog ul/g] .

       cf}Rrfl/s Wjlglj1fgn] dfgjLo Wjlgsf] pTkfbg ub{5 . Wjlgsf] pTkfbg s;/L s'g Wjlg
cjojåf/f x'G5 To;sf] cWoog cf}Rrfl/s zfvfn] ub{5 . Wjlg cjojx? rn / crn u/L b'O{ k|sf/
sf x'G5g\ . rn Wjlg cjojx¿ cf]7, lha|f], sf]dn tfn', lsnlsn], unlha|L, :j/oGq, kmf]S;f], tyf crn
Wjlg cjojx¿ bfFt / gfl;sf ljj/, tfn'sf] s]xL efuaf6 s] s:tf Wjlgx¿ pRrfl/t x'G5g\ To;sf]
j}1flgs tl/sfn] cWoog cf}Rrfl/s Wjlglj1fgn]  ub{5 . pRrfl/t WjlgnfO{ v08Lo / v08]t/ u/L b'O{
k|sf/df laefhg ul/G5 . Wjlgsf] pTkfbg j+zk/Dk/f / Wjlg cjojsf] cfsf/ k|sf/n] k|efljt
kfb{5 . kmf]S;f]af6 lgl:sPsf] ;f;nfO{ jfo'dfu{df slt jfwf pTkGg x'G5 o; cfwf/df Wjlgx¿sf]
juL{s/0f ul/G5 . Wjlg pTkfbgdf JolQmsf] dgf]efjn] k|efj kfb{5 . Wjlgx¿ cf]i7\o, bGTo, tfnAo jT:o{,
s07\o, clts07\o s'g :yfgaf6 pRrfl/t ePsf x'g\ < kmf]S;f]af6 ;f;jflx/ cfpFbf s] slt an jf k|oTg
eO{ hf]l8g], yls{g], 3if{0f x'g] / sfKg] k|lqmof x'G5 < :j/oGqsf] sDkg s:tf] 5 / ;f;sf] dfqf / ult
w]/} jf yf]/} slt 5 < cflb cfwf/df pRrfl/t Wjlgx¿sf] cWoog ljZn]if0f cf}Rrfl/s Wjlglj1fgn]
ub{5 . Wjlglj1fgsf tLg zfvfx¿ dWo] cf}Rrfl/s Wjlglj1fg Jofks / lj:t[t zfvf xf] . Wjlg pTkfbg
ubf{ ;j{k|yd jQmfn] dgf]ljDj jf  s] af]Ng] eGg] wf/0ff tof/ ub{5 . dgf]ljDa jf wf/0ff tof/ eP kZrft\
zAbljDa jf zAbsf] rog ub{5 . zAbsf] rogkZrft\ zAbn] lbg] cy{ af]w ub{5 . zAbsf] cy{ ;lx ePdf
jf pRrf/0f ug{ ldNg] ePdf dfq jQmfn] Wjlg pRrf/0f ub{5 o;nfO{ o;/L b]vfpg ;lsG5 .
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v_ ;f~rfl/s Wjlglj1fg
ef}lts :j?k;F+u ;DalGwt x'g],
>j0f OlGb|odf leGgtf x'g],
JolQmsf] af]Ng] z}nL km/s x'g],
b]zsfn / jftfj/0fn] k|efj kfg{],
pTkfbg / >j0flarsf] l:yltsf] cWoog ug{] Wjlglj1fgsf] zfvfnfO{ ;f~rfl/s Wjlglj1fg

elgG5 . ;f~rfl/s Wjlglj1fgn] ef}lts :j?ksf] j:t'k/s 9ª\un] cWoog ub{5 . jQmfåf/f pRrl/t Wjlg
xfjfdf s;/L t/ª\lut eP/ >f]tfsf] sfg;Dd k'U5 < jQmfn] pRrf/0f u/]sf] Wjlg ljgf jfwf lj/f]w
>f]tfsf] sfg;Dd k'u]sf] 5 5}g To;sf] cWoog ljZn]if0f Wjlgsf] ;f~rfl/s zfvfdf ul/G5 . WjlgnfO{
ljleGg oGqåf/f k|of]u k/LIf0f ul/g] x'Fbf o;nfO{ k|fof]lus Wjlglj1fg klg elgG5 . ;f~rfl/s WjlgnfO{
ul0ftLo cfwf/df j}1flgs k|lqmofåf/f dfkg ul/g] x'Fbf o;af6 k|fKt lgisif{ j:t'k/s, k|fdfl0fs /
j}1flgs k|s[ltsf] x'G5 . cfjfhsf] ultnfO{ 8]l;jndf dfkg ul/G5 . sfgsf] >j0f ug{] Ifdtf lglZrt
x'G5 . Wjlgsf] rfn k|lt;]s]G8 !!#) lkm6sf b/n] xfjfdf ;f~rfl/s x'G5 -9sfn,@)^% M ^@_ . Wjlg
jfo'd08ndf t/lª\ut eP/ cufl8 a9\5 . Wjlg rfn qmdzM cufl8 a9\b} lglZrt ljGb'df k'Ubf Wjlg 36\b}
z"Go x'G5 / >f]tfn] >j0f ug{ ;Sb}g . pTkflbt Wjlg ;f~rfl/s x'Fbf ljlebtf x'G5 . Wjlg cjoj / >j0f
OlGb|odf leGgtf, km/s jftfj/0f / kl/j]z, zAbsf] pRrf/0f ug{] ;do, JolQmsf] jf]Ng] z}nL cflb cfwf/
df Wjlgdf lalewtf  x'G5 . ;f~rfl/s Wjlgn] d'v/tf, bL3{tf, 3f]ifTj, k|f0fTj, cg'gfl;stf, jnf3ft, ;'/
tfg cflbsf] cWoog ub{5 . ;f~rfl/s WjlgnfO{ d'vdfks, s[ltd tfn', sfodf]u|fd, Os /fO6/,
6]k/]s8/, qmf]df]u|fkm, PS;/], O08f]:sf]k, cfl;nf]u|fkm cflb oGqsf] dfWodåf/f dfkg ul/G5 -ltjf/L, ;g\
@))# M##$_ .
u_ >fjl0fs Wjlglj1fg

>j0f;F+u ;DalGwt Wjlglj1fgsf] zfvf,
t/ª\lut Wjlg cjojn] ubf{ sDkg pTkGg x'g],
>j0fdf sfg / sfg;Fu ;DalGwt :gfo' k|0ffnL ;lqmo x'g],
z/L/ / dl:tis;F+u ;DalGwt,
dgf]lj1fg;Fu ;DalGwt x'g] .
>fjl0fs Wjlglj1fgn] jQmfn] pRrfl/t u/L ;f~rfl/s ePsf WjlgnfO{ >j0f u/L ljZn]if0f

ub{5 . >f]tfsf] sfg / dl:tis;Fu k|ToIf ;DalGwt >fjl0fs Wjlglj1fgn] jfo'd08ndf t/lª\ut Wjlgsf]
>j0f ug{], ljZn]if0f ug{], cy{af]w ug{], / u|x0f ug{] sfd ub{5 . Wjlglj1fgsf] gofF zfvf dflgg] >fjl0fs
Wjlglj1fg cGo b'O{ zfvfeGbf sd k|of]udf cfPsf] 5 . sfg / sfg;+Fu ;DalGwt :gfo' k|0ffnL, dl:tis

 
dgf]ljDa 
tof/ ug]{ 

zAb ljDa 
tof/ ug{] 

cy{af]w 
ug{] 

Wjlgsf] pRrf/0f 
jf pTkfbg ug{] 

jQmf   

;
~r

/0
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cflbsf] cWoog >fjl0fs zfvfcGtu{t ul/G5 . ha jQmfn] pTkfbg u/]sf] Wjlg t/lª\ut eP/ >f]tfsf]
sfg;Dd k'U5 ta >j0f OlGb|odf sDkg pTkGg x'G5 . sDkg pTkGg eP kZrft\ >f]tfn] Wjlg u|x0f
ub{5 . sDkgnfO{ xh{df dfkg ul/G5 . efiffj}1flgs ef]nfgfy ltjf/Ln] o;nfO{ lk|mSj]G;L jf cfj[lQdf
dfkg u/]sf 5g\ . pgn] () b]lv !))) cfj[lQsf] WjlgnfO{ JolQmn] /fd|/L ;'Gg / a'‰g ;Sb5 eGg] ljrf/
JoQm u/]sf 5g\ . Wjlglj1fgsf] >fjl0fs zfvfn] Wjlgsf] u'0f, dfqf, :j?k, k|efj, sfo{ tyf k|sf/sf]
j:t'k/s cWoog ljZn]if0f ub{5 . pRrfl/t WjlgnfO{  >f]tfn] o;/L >j0f ub{5 M

Wjlgsf ] juL{s/0f
dfgj pRrf/0f cjojåf/f pRrfl/t ;fy{s cfjfhnfO{ Wjlg elgG5 . Wjlgsf] cWoog ljZn]if0f

ug{] efifflj1fgsf] Ps zfvfnfO{ Wjlglj1fg elgG5 . Wjlg efiffsf] pRrfo{ n3'td PsfO xf] . Wjlg
pRrf/0f ubf{ kmf]S;f]af6 ;f;aflx/ lg:sg] / k:g] qmd x'G5 . Wjlglj1fgn] Wjlg cjoj, Zjf;k|jfx,
pRrf/0f k|lqmof, :j/ / Jo~hg Wjlgsf] cWoog ub{5 . pRrf/0f :yfg, k|oTg, 3f]ifTj / k|f0fTjsf
cfwf/df Wjlg s;/L pRrfl/t x'G5g\ To;sf] cWoog Wjlglj1fgdf ul/G5 . Wjlgsf] cWoog ug{]
k/Dk/f w]/} k'/fgf] xf] . Wjlglj1fgn] ;+;f/e/sf efiffdf k|of]u x'g] Wjlgsf] n]vfhf]vf u/L ;}4flGts cfwf/
tof/ ub{5 . WjlgnfO{ v08Lo / v08]t/ u/L o;/L juL{s/0f ul/G5 M

s_ v08Lo Wjlg
       v08 v08 ug{ ;lsg] WjlgnfO{ v08Lo Wjlg elgG5 . :jtGq ?kdf pRrf/0f ug{ ;lsg] / v08Lt
ug{ ;lsg] WjlgnfO{ g} v08Lo Wjlg x'g\ . :jtGq ?kdf pRrf/0f ug{ ;lsg] v08Lo WjlgnfO{ :j/, cw{:j/
/ Jo~hg u/L juL{s/0f ul/G5 .
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!= :j/ Wjlg
      Zjf;k|jfxdf afwf pTkGg geO{ :jtM pRrf/0f x'g ;Sg] WjlgnfO{ :j/ Wjlg elgG5 . kmf]S;f]af6
lg:sg] ;f;lagf /f]sfj6 aflx/ lgl:sP/ pRrfl/t x'g] Wjlgx¿ g} :j/ Wjlg x'g\ . :j/ Wjlgsf]
pRrf/0f ubf{ c¿ Wjlgsf] cfjZostf kb{}g . ;'gfOsf cfwf/df :j/ Wglgx¿ a9L >'ltuf]r/ / nfdf]
;do;Dd pRrf/0f ug{ ;lsG5 . cGo Wjlg;F+u cfl>t geO{ pRrfl/t x'g] Wjlgx¿ k|To]s efiffdf
km/s km/s ;ª\Vofdf /x]sf x'G5g\ . o;/L :jtM pRrf/0f x'g], Zjf; k|jfxdf afwf gx'g], a9L ;'Gg ;lsg]
cfIfl/s Wjlg  g} :j/ Wjlg x'g\ .

:j/ Wjlgsf ljz]iftf
:jtM pRrf/0f x'g], c?sf] ;xof]u gkg]{,
Zjf;k|jfxdf cj/f]w gx'g],
a9L ;'Gg / nfdf] ;do;Dd pRrf/0f ug{ ;lsg],
cfIfl/s Wjlg ePsfn] cIf/ lgwf{/0f ug{ cfjZos kg{],
3f]if Wjlg, df}lvs Wjlg / Jo~hgsf] t'ngfdf sd ;ª\Vofdf x'g],
;a} :j/Wjlg k|of]udf gcfpg],
lha|f] jf cf]7sf] :kz{ gx'g], anf3ft, bL3{tf, ;'/, tfg x'g] ePsfn] a9L :ki6 x'g], cgfl>t Wjlg.
g]kfnL efiffsf c, cf, O, O{, p, pm, C, P, P], cf], cf}, c+ cM !# j6f n]Vo :j/ WjlgdWo]

efiffj}1flgs k|of]u / pRrf/0fsf b[li6n] sYo ?kdf c, cf, O,p, P, cf] u/L ̂  j6f :j/ Wjlgx¿ k|of]udf
cfPsf 5g\ . cGo Wjlgx¿ ;+o'Qm ?kdf o;/L k|of]udf cfPsf x'G5g\ .

O{   ¥  O ± O
pm  ¥  p ± p
P]   ¥  c ± O
cf}  ¥  c ± p
C  ¥  /\ ± O
c+  ¥  c ± d\
cM  ¥  c ± x\
:j/ Wjlgsf] juL{s/0f lha|f]sf] ;ls|o efu,lha|fsf]] prfO,cf]7sf] l:ylt, df+;k]zLo cfwf/,

xfa|f]sf] l:ylt, d"n / ;+o'St cflb cfwf/df ul/G5 .

@=Jo~hg Wjlg
        Zjf; k|jfxdf ljleGg afwf pTkGg eO{ pRrf/0f x'g] WjlgnfO{ Jo~hg Wjlg elgG5 . Jo~hg
Wjlg pRrf/0f ubf{ Zjf; k|jfxdf 3if{0f jf afwf pTkGg x'G5 . Jo~hg Wjlgaf6 cIf/sf] lgwf{/0f ug{
;lsb}g . :j/ Wjlgsf t'ngfdf Ao~hg Wjlg pRrf/0f ubf{ sd ;'lgG5 . Jo~hg Wjlg pRrf/0f ubf{ :j/
s'g} g s'g} ?kdf 6fFl;P/ cfpg] x'Fbf :j/ Wjlgsf] ;xfotflagf Jo~hg Wjlgsf] pRrf/0f ug{ ;lsb}g .
Jo~hg Wjlgx¿ df}lvs / gf;lso b'a} x'G5g\ . sd ;do;Dd dfq pRrf/0f ug{ ;lsg] Jo~hg Wjlg
k|To]s efiffdf km/s km/s ;ª\Vofdf /x]sf x'G5g\ . o;/L :jtM pRrf/0f x'g g;Sg] Zjf; k|jfxdf
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s'g} g s'g} jfwf pTkGg x'g] cgfIfl/s, sd >j0fLo  ;3f]if, c3f]if, df}lvs, gf;lso Wjlg g} Jo~hg
Wjlg x'g\ . g]kfnL efiffdf n]Vo ¿kdf #^ j6f Jo~hg Wjlg eP tfklg efiffj}1flgs k|of]u / pRrf/0fsf
b[li6n] @( j6f Jo~hg Wjlgx¿ k|of]udf cfPsf 5g\ . g]kfnL efiffdf sYo ¿kdf k|of]udf cfPsf Jo~hg
Wjlgx¿ lgDg 5g\ M

s v u 3 ª
r 5 h em –
6 7 8 9 –
t y b w g
k km a e d
o / n j ; x Ö @(
oL afx]s n]Vo ¿df k|of]udf cfpg] `, 0f, z, if, If, q, 1 Jo~hg Wjlg sYo ¿kdf k|of]udf

cfpFb}gg\ . h:t} M
` – sf] ;6\6f g k|of]u x'g]
0f – sf] ;6\6f g k|of]u x'g]
z – sf] ;6\6f ; k|of]u x'g]
if – sf] ;6\6f ; k|of]u x'g]
If – s\±if\±c ldn]/ ag]sf] ;+o'St Wjlg
q – t\±/\±c ldn]/ ag]sf] ;+o'St Wjlg
1 – h\ ± \̀±c ldn]/ ag]sf] ;+o'St Wjlg

Jo~hg Wjlgsf ljz]iftf
:jtM pRrf/0f ug{ g;lsg] :j/ Wjlgsf] cfjZos kg{],
Zjf; k|jfxdf afwf pTkGg x'g],
cgfIfl/s Wjlg,
sd >j0fLo, pRrf/0fdf sd ;do nfUg] / cfl>t Wjlg,
:j/ s'g} g s'g} ¿kdf 6fFl;P/ pRrfl/t x'g],
df}lvs / gf;lso b'a} x'g],
:j/ Wjlgsf] t'ngfdf a9L ;ª\Vofdf x'g],
;a} Jo~hg Wjlg k|of]udf gcfpg],
pRrf/0f :yfg, k|oTg, 3f]ifTj / k|f0fTjsf cfwf/df juL{s/0f ul/g] .

v_ v08]t/ Wjlg
     v08 v08 ug{ g;lsg], :jtGq / ;xh pRrf/0f ug{ g;lsg] WjlgnfO{ v08]t/ Wjlg  elgG5 .
v08Lo Wjlgsf] ;xof]u lnP/ pRrf/0f ul/g] v08]t/ Wjlgdf dfqf, cg'gfl;stf cfwft, Zj;g, ;'/ cflb
kb{5g\ . v08]t/ WjlgnfO{ Wjlgu'0f, WjlgnIf0f, :j/u'0f, /fuLotÎj klg elgG5 . v08 v08 ug{ g;lsg],
:j/ / Jo~hg Wjlg h:tf] ;xh pRrf/0f ug{ glsg], cy{e]bs, sd >j0fLo, df}lvs / gf;lso Wjlg
g} v08]t/ Wjlg x'g\ . g]kfnL efiffdf v08]t/ WjlgnfO{ o;/L juL{s/0f ul/G5 M
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 dfqf 

cg'gfl;stf  

cfwft 

;'/÷tfn  

;+lxtf ÷lj/fd  

Zj;g     

jn3ft 
nof3ft 

lgisif {
     o;/L dfgjåf/f pRrfl/t Wjlgsf] cWoog ug]{ efifflj1fgsf] zfvfnfO{ Wjlglj1fg elgG5 .  o;n]
;+;f/sf eflifs Wjlgsf] j:t'k/s 9ª\un] cWoog ljZn]if0f ub{5 . Wjlglj1fg sYodf cfwfl/t x'G5 .
WjlgnfO{ pRrfl/t, ;f~rfl/s / >fjl0fs u/L tLg zfvfdf ljefhg ul/G5 . lnlk lgdf{0fdf Wjlglj1fgsf]
clgjfo{ cfjZostf kb{5 . Wjlglj1fg efiffeGbf a9L z/L/ lj1fg;Fu ;DalGwt x'G5 . Jo~hg Wjlg
cWoog ubf{ Wjlg cjoj cf]7, bfFt, lha|f], tfn' cflbsf] cWoog ljZn]if0f u/L pRrf/0f :yfg, k|oTg,
3f]ifTj, k|f0fTjsf af/]df lj:t[t ?kdf cWoog ul/G5 eg] :j/ Wjlgsf] juL{s/0f lha|f]sf] ;ls|o
efu,lha|fsf]] prfO,cf]7sf] l:ylt, df+;k]zLo cfwf/, xfa|f]sf] l:ylt, d"n / ;+o'St cflb cfwf/df ul/G5 .

;Gbe{ ;"rL

clwsf/L, x]dfª\u/fh -@)%^_, ;fdflhs / k|fof]lus efifflj1fg, sf7df8f}+ M /Tg k':ts e08f/ .

uf}td, b]jLk|;fb -@)$(_, g]kfnL efiff kl/ro, sf7df8f}+ M ;femf k|sfzg .

9sfn, zflGtk|;fb -@)^%_, ;fdfGo efifflj1fg, sf7df8f} M z'esfdgf k|sfzg .

ltjf/L, ef]nfgfy -O{=@))#_, cfw'lgs efifflj1fg, lbNnL M lnlk k|sfzg .

Gof}kfg], 6ª\sk|;fb -@)%!_, efifflj1fgsf] ¿k/]vf, sf7df8f}+ M g]kfn a's l8kf] .

aGw', r"8fdl0f -@)$*_, efifflj1fg, sf7df8f}+ M ;femf k|sfzg .

ofbj, of]u]Gb|k|;fb / eLdgf/fo0f /]UdL -@)%*_ efifflj1fg, sf7df8f}+ M Go" lx/f a'S; .

zdf{,df]xg/fh -@)%$_, zAb/rgf / j0f{ljGof;, sf7df8f}+ M gjLg k|sfzg .

zdf{, df]xg/fh / vu]Gb|k|;fb -@)^$_, cfw'lgs efifflj1fg, sf7df8f}+ M ljBfyL{ k':ts e08f/ .




