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cWofo–Ps

zf]wkl/ro

!=! zf]wzLif{s

k|:t't zf]wkqsf] zLif{s afGtjf / g]kfnL efiffsf] ¿ksf] Jolt/]sL cWoog /x]sf] 5 .

!=@ zf]wk|of]hg

k|:t't zf]wkq lqe'jg ljZjljBfno dfgljsL tyf ;fdflhszf:q ;ª\sfocGtu{t

g]kfnL s]Gb|Lo ljefusf] :gftsf]Q/ tx låtLo jif{ b;f}F kqsf] k|of]hgfy{ tof/

kfl/Psf] 5 .

!=# ljifokl/ro

efiff dfgj ;Eotfs} dxQd pknlAw xf] . efiff ofb[lR5s jfs\k|tLsx¿sf] Tof]

Joj:yf xf] h;sf] ;xfotfn] JolQmn] ;~rf/ ub{5 . o;af6 efiff dfgjLo j:t', efj,

ljrf/sf] ljlgdosf] ;fwg xf] eGg] s'/f :kli6G5 . dfgj ;dfhsf] cfˆgf] Joj:yf

ePem}F efiffsf] klg cfˆg} Joj:yf x'G5 . ;fdfGotM ;+;f/sf ;a} efiff, j0f{, Jofs/0f,

zAb, jfSo / zflAbs cy{sf txsf] leGgfleGg} Joj:yf x'G5 . efiff o:tf] j:t' xf]

h;n] ljz]if u/L dfgjnfO{ k"0f{tf lbnfpF5 . efiffn] dflg;nfO{ ;dfhdf Pscsf{;Fu

ldn]/ a:g ;xof]u k'¥ofpF5 .

g]kfndf cgsf}F efiffx¿ af]lnG5g\ . oL efiffx¿nfO{ hghflt / u}/hghflt

efiffsf] ¿kdf juL{s/0f ul/Psf] kfOG5 . g]kfn ;/sf/n] /fhkqdf ;"rLs[t u/]sf]

%( cflbjf;L hghfltdWo] …/fO{Ú klg Ps xf] . g]kfnsf] k"jL{ e]udf a;f]af; ug]{ oL

…/fO{Ú hfltleq slt y/, pky/ / ltgLx¿n] af]Ng] efiff÷pkefiffx¿n] efiffljb\x¿nfO{

;d]t cndndf kfl//x]sf 5g\ . clxn];Dd klg s;}n] olt y/ /fO{x¿ 5g\ /

ltgLx¿n] af]Ng] oltj6f dft[efiffdf oltj6f efiff / oltj6f pkeflifsf 5g\ eg]/

eGg ;s]sf 5}gg\ . pbfx/0fsf nflu h8{ xofG;gn] @* j6f, of] lzof] lgzLn] #*

j6f -To;df lnDa" / ofSvf cflbnfO{ ;d]t ;dfj]z ul/Psf]_, k|f1 j}/fuL sfOnfsf]

;+of]hsŒjdf ul7t /fli6«o efiffgLlt ;'emfj cfof]usf] k|ltj]bg @)%) n] @( j6f /

ls/ft /fO{ efiff tyf ;flxTo kl/ifb\n] u/]sf] eflifs ;j]{If0f @)%$ cg';f/ @* j6f

efiff /fO{ ;d"xdf kg]{ hgfPsf 5g\ .1

1 cljgfy /fO{, ls/ft /fO{ dft[efiff / dft[eflif M ;ª\lIfKt l;+xfjnf]sg, ofof]Svf, lgK;'ª, jif{ (, k"0f{ª\s !^ .
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…/fO{Ú ;d"xdf ;a}eGbf w]/} ;ª\Vofdf af]lng] efiff afGtjf efiff xf] . g]kfndf s"n

/fO{x¿sf] hg;ª\Vof ^ nfv %% xhf/ ! ;o %! hgf /x]sf]df afGtjf /fO{ efifLx¿ #

nfv &! xhf/ & ;o $$ cyf{t\ s"n /fO{x¿dWo] %*=$@ k|ltzt /x]sf 5g\ -/fli6«o

hgu0fgf, @)@*, s]=t=lj=, sf7df8f}F_ . jt{dfg ;Gbe{df afGtjf efifLx¿ cGo /fO{

efifLx¿sf] t'ngfdf clws dfqfdf eP klg o; efiffleq cg]sf}F eflifs ljrngx¿

kfOG5g\ . lbg k|ltlbg cGo efiffsf] k|efj kb}{ hfg', oxL efiffleq klg ef}uf]lns

b"/tf / ;dosf] cGt/fn;Fu} zAb pRrf/0f cflbdf leGgtf cfO/x]sf] 5 . log} sf/0f

afGtjf efiffdf tLgeGbf a9L eflifsfx¿ kfOG5g\, tL x'g\– xt'jfnL, cfdrf]s],

lbNkfnL .

efiffsf cfˆg} u'0f / ljz]iftf x'G5g\ . eflifs Joj:yfsf cWoog ug]{ Jofs/l0fs

;d"xleq kbju{ / Jofs/l0fs wf/fx¿ k|d'v ¿kdf cfpF5g\ . oL kbju{ /

Jofs/0ffTds wf/fx¿ eflifs k|of]udf ¿ktflŒjsk|lqmofaf6 lgb]{lzt x'G5g\ h;n]

eflifs Joj:yfsf] cGt;{DaGwnfO{ b]vfpg] u5{g\ . o; zf]wsfo{df afGtjf / g]kfnL

efiffsf Jofs/l0fs ¿kut Jolt/]sL b]vfOPsf] 5 .

!=$;d:ofsyg

afGtjf / g]kfnL efiffsf ¿ksf] Jolt/]sL cWoog zLif{ssf] k|:t't zf]wsfo{

lgDglnlvt ;d:ofdf s]lGb|t /x]sf] 5 M

 afGtjf / g]kfnL efiffsf ¿k Joj:yf s:tf] /x]sf] 5 <

 afGtjf / g]kfnL efiffsf Jofs/l0fs wf/fsf ¿k Joj:yfdf s]s:tf] Jolt/]s

kfOG5 <

 afGtjf / g]kfnL efiffsf kbju{ / To;;Fu ;DalGwt ¿ktŒjdf s]s:tf]

Jolt/]s kfOG5 <

!=% cWoogsf] p2]Zo

afGtjf efiffsf] ¿ktŒjsf] cWoog ub{} afGtfjf / g]kfnL efiffaLr kfOg]

Jolt/]ssf] cWoog ug'{ o; zf]wsfo{sf] d'Vo p2]Zo /x]sf] 5 . To;}n] k|:t't zf]wsfo{

lgDglnlvt p2]Zodf s]lGb|t /x]sf] 5 M

 afGtjf efiffsf] ¿kJoj:yfsf] cWoog ug'{,

 afGtjf / g]kfnL efiffsf kbju{ / To;;Fu ;DalGwt ¿ktŒjsf] Jolt/]sL
cWoog ug'{,

 afGtjf / g]kfnL efiffsf Jofs/l0fs wf/fdf kfOg] ¿ktŒjsf] Jolt/]sL
cWoog ug'{ .
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!=^ k"j{sfo{sf] ;dLIff

/fO{ efiff ;d"xleq kg]{ afGtjf efiffsf] lgs} cufl8b]lv cWoog sfo{ eO/x] klg

o; efiffsf pNn]Vo ¿kdf cg';Gwfg sfo{x¿ Tolt ePsf] kfO{{b}g . cfheGbf cufl8

o; efiffsf :jb]zL tyf ljb]zL cWoog cg';Gwfgstf{x¿n] h]–hlt cWoog

cg';Gwfg sfo{x¿ u/]sf 5g, ltgsf] ;ª\lIfKt rrf{ cWofo b'O{df …afGtjf efiffsf]

cWoogÚ zLif{sdf ul/Psf] 5 .

!=& cWoogsf] cf}lrTo, pkof]lutf / dxTj

afGtjf efiffdf ePsf k"j{sfo{x¿nfO{ x]bf{ gf]jnlszf]/ /fO{n] …c l8l:qmlK6e :68L

ckm afGtjfÚ df afGtjf ¿k Joj:yfsf] af/]df ;fdfGo cWoog u/]sf eP klg

afGtjf / g]kfnL efiffsf] ¿ksf] Jolt/]sL cWoog ePsf] b]lv+b}g . t;y{ efiffsf

cWoog cg';Gwfg gePsf kIfdf cWoog ug'{ cf}lrTok"0f{ b]lvG5 .

k|:t't zf]wsfo{sf pknlAwx¿ ;DalGwt efiffefifLnfO{ cfˆgf] efiffaf/] a'em\g,

To; efiffdf cgf}krfl/s jf cf}krfl/s lzIffsf nflu kf7\ok':ts n]Vg,

efifflj1fgsf lzIfs tyf ljBfyL{ / o; efiffaf/] a'em\g / o;sf cGo kIfx¿sf]

cWoogcg';Gwfgsf nflu pkof]uL x'g]5 . pko'{Qm cfwf/df k|:t't cWoog cf}lrTok"0f{

/ pkof]uL t 5Fb}5, afGtfjf efiffsf] ;+/If0f / ljsf;sf nflu dxTjk"0f{ klg 5 .

!=*zf]wljlw

o; zf]wsfo{df If]qLo / k':tsfnoLo b'j} ljlwsf] pkof]u ul/Psf] 5 . efiffsf]

ljZn]if0fsf nflu cfjZos ;}4flGts 1fgsf nflu k':tsfnoLo ljlwsf] pkof]u

ul/Psf] 5 eg] eflifs tYofª\s ;ª\sng ug{ If]qLo cWoog ul/Psf] 5 .

d cfkm" afGtjf efiffsf] jQmf ePsf sf/0f cfkm}Fn] af]Ng] Onfd lhNnfsf] rd}tf

uf=lj=;=df af]lng] afGtjf efiffnfO{ d'Vo cfwf/ agfP/ eflifs tYofª\s ;ª\sng

ul/Psf] 5 . eflifs tYofª\s ;ª\sng ug]{ qmddf rd}tf uf=lj=;=sf afGtjf -/fO{_

;d'bfosf s]xL afGtfjfefifL a'9fkfsfx¿;Fu e]6 u/L cgf}krfl/s cGtjf{tf{ lngsf

;fy} efiffljb\ k|f=8f= gf]jnlszf]/ /fO{nufot cGo afGtjf efiffsf

cg';Gwfgstf{x¿;Fu e]6L cgf}krfl/s 5nkmn u/L yk hfgsf/L k|fKt ul/Psf] 5 .

o; cnjf g]kfnL efiff Jofs/0fsf nflu u'? k|f=8f= b]jLk|;fb uf}td;Fu ;Nnfx,

;'emfj lnP/ o; zf]wsfo{sf nflu cfjZos eflifs tYofª\s ;ª\sng ul/Psf] 5 .
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!=( cWoogsf] If]q / ;Ldf

afGtjf efifLx¿ g]kfnsf] k"jL{ e]usf ;fy} klZrd aËfn, cf;fd, l;lSsd,

e'6fgnufotsf 7fpFx¿df a;f]af; ub}{ cfPsf] kfOG5 . oL ;a} 7fpFdf af]lng] afGtjf

efiffdf Ps¿ktf kfOFb}g . afGtjf efiff Ps eP klg o;sf] tLgeGbf a9L eflifsfx¿

kfOG5g\ h;df xt'jfnL, cfDrf]s], lbNkfnL k|d'v 5g\ . o; cWoogdf oL ;a}

eflifsfsf] cWoog gu/]/ Onfd lhNnfsf rd}tf, afFemf], ;fSkmf/f, /lj uf=lj=;=sf

cf;kf;df af]lng] lbNkfnL eflifsfnfO{ cWoogsf] If]q agfOPsf] 5 . ;f] If]qdf af]lng]

afGtfjf efiff / g]kfnL efiffsf ¿ksf] Jolt/]sL cWoog o; zf]wsfo{sf] ;Ldf xf] .

!=!) zf]wkqsf] ¿k/]vf

k|:t't zf]wk|ltj]bgnfO{ lgDg kl/R5]bx¿df juL{s/0f u/L k|:t't ul/Psf] 5 .

kl/R5]b Ps – zf]w kl/ro

kl/R5]b b'O{ – afGtfjf efiffsf] cWoog

kl/r5]b tLg– afGtjf efiff / g]kfnL efiffsf kbju{ / To;;Fu ;DalGwt

¿ktŒjsf] Jolt/]sL cWoog

kl/R5]b rf/ – afGtjf / g]kfnL efiffsf Jofs/l0fs wf/fsf] Jolt/sL cWoog

kl/R5]b kfFr – pk;+xf/
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cWofo b'O{

afGtfjf efiffsf] cWoog

@=! kl/ro

/fO{x¿sf] @* eGbf a9L dft[efiffx¿dWo] ;a}eGbf a9L af]lng] efiff afGtfjf g}

xf] . …af]g\Ú / …tfjfÚ ldn]/ afGtfjf zAbsf] lgdf{0f ePsf] xf] elgG5 h;sf] cy{

…kfgLsf] d'xfgaf6 cfPsf cltlyx¿Ú jf …lxdfnsf] km+]bLdf pTklQ ePsfx¿n] af]Ng]

efiffÚ eGg] a'lemG5 . of] efiff ef]6ad]{nL efiff ;d"xcGtu{t kb{5 . o;nfO{ af]Gtfjf,

afGtfjf, a'Gtfjf klg eGg] ul/G5 .

@)%* ;fnsf] hgu0fgfcg';f/ g]kfnsf] s"n /fO{x¿sf] hg;ª\Vof 5 nfv k}FtL;

xhf/ Ps ;o PsfpGg /x]sf] 5, h;df afGtjfefifL /fO{x¿sf] hg;ª\Vof tLg nfv

PsxQ/ xhf/ 5kGg cyf{t\ %*=$@ k|ltzt 5g\ . g]kfnafx]s ef/tsf] l;lSsd,

bflh{lnª, sfn]a'ªh:tf 7fpFx¿df klg afGtfjf efifLx¿ a;f]af; ub}{ cfPsf 5g\ .

xfn g]kfn / g]kfn aflx/ u/L nueu kfFr nfv hlt afGtfjf efifLx¿ /x]sf 5g\ .

of] efiff aofgAa]j6f dft[efiffdWo] clws af]lng] lx;fan] gjf}F :yfgdf kb{5, h'g s"n

dft[efifLdWo] !=^# k|ltzt xf] . afGtfjf -/fO{_ x¿sf] d"nynf] k"jL{ g]kfnsf] kxf8L

lhNnfx¿ x'g\ . @)%* ;fnsf] hgu0fgfcg';f/ afGtfjf /fO{ efifLx¿sf] a;f]af;

ePsf] lhNnfx¿sf] hg;ª\Vof oxfF b]vfOPsf] 5 M
lhNnf hg;ª\Vof
ef]hk'/ %(,)$(
Onfd %),)$*
df]/ª ##,&@$
wgs'6f #@,*#&
;'g;/L @(,#%^
pbok'/ @&,*!#
kfFry/ @$,)$$
vf]6fª !&,*@(
emfkf !&,*@@

cf]vn9'ª\uf !@,()(
sf7df8f}F !!,)%^
nlntk'/ #,!(%

o; kl/R5]bdf g]kfnsf afx|j6f lhNnf / g]kfnaflx/ bflh{lnª, l;lSsd,

sflnDkf]ª, l;nf]ª cflb 7fpFx¿df af]lng] afGtfjf -/fO{_ efiffsf af/]df ljb]zL tyf

:jfb]zL ljåfg\x¿åf/f ul/Psf cWoog, cg';Gwfgsf] rrf{ ;ª\lIfKt ¿kdf ul/Psf] 5 .
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@=@ ljb]zLx¿åf/f ul/Psf cWoog

/fO{ efiffx¿sf] klxnf] cg';Gwfgstf{ a|fog xfkm\6g x8\;g (Brain Houghtan

Hodson) n] …sDk]/]l6e ef]s]j'n/LÚ -;g\ !*%&_, / …aflxª u|fd/Ú -;g\ !*%&_ k|sflzt

u/]Ù h;sf] Pp6f kl/R5]bdf /f]bf]ª÷rflDnª, ?5]Ga'ª -afGtfjf_, l5Gtf]ª, gfl5l/ª,

jflnª, ofSvf rf}/f;] -jfDa'n]_, s'n'ª] / y'n'ª] /fO{ efiffefifLx¿sf] t'ngfTds cWoog

u/]sf 5g\ . -x8\;g !*%(_ ;g\ !(() df hh{ lu|o;{gn] lnª\lUjl:6s ckm ls/ftL

u|'k eg]/ ljleGg /fO{ efiffx¿sf] af/]df j0f{g u/]sf 5g\ . x8\;gs} ljZn]if0fnfO{

cg';/0f ub}{ vDa" efiffleq kGw|j6f uf}0f efiffx¿ kb{5g\ / /fO{ efiffx¿sf] ;d"xleq

kg]{ afGtfjf -/fO{_ efiff ?5]Ga'ª;Fu ldNbf]h'Nbf] 5 eg]sf 5g\ . -lu|o;{g ;g\ !()(_

;'of]zL tf]jf / Ole|8 tf]jf ;g\ !(&) df g]kfn cfO{ xfn;Dd eflifs If]qdf

dxTjk"0f{ of]ubfg lbPsf 5g\ . vflnª efiffsf] ljz]if cWoog ug]{ tf]jf bDkltn]

;+o'Qm / 5'§f5'§} u/L 8]9bh{g hlt n]v /rgf k|sflzt u/]sf 5g\ . ;g\ !(&! df

vflnª 6f]lsof] o'lgel;{6L ckm km/]g :6l8h k|sflzt u/] . ;g\ !(*$ df o;s} bf];|f]

;+:s/0f k|sflzt u/] h;df pNn]v ePcg';f/ /fO{ efiff ;d"xleq w]/} efiffx¿ kb{5g\ .

h:t}M jflxª, afGtfjf, rflDnª, vflnª, ofDkm" cflb . oL efiffx¿ /fO{ ;d"xleq k/]klg

k/:k/df af]wuDo 5}gg\ . oL efiffx¿ dWo] afGtjf efiff k|d'v efiffsf ¿kdf /x]sf]

5 eg]sf 5g\ -tf]jf ;g\ !(*$_.

csf{ sf]l/og gful/s Sjfª h' 5f]n] 6]S:6 sn]S;g Og afGtfjf -@))^_ df

afGtfjf efiff df afGtfjf efiff af]lng] ljleGg 7fpFdf uP/ leGgleGg eflifsfx¿df

kfOg] ldys, uLt, syf cflbsf] ;ª\sng u/L tL km/s km/s eflifsf af]Ng] afGtfjf

/fO{x¿sf] efiffnfO{ lnP/ ljZn]if0f u/]sf 5g\ -5f] @))^_ .

hL=x]G;g / jg{/ ljG6/n] b /fO{ ckm Oi6g{ g]kfn -!((!_ df afGtjf efiffsf

rf/ eflifsfx¿sf] rrf{ u/]sf 5g\ . k"jL{ afGtjf c?0f gbLb]lv k"jL{ efudf af]lnG5 .

o;nfO{ wgs'6] klg elgG5 . blIf0fL efiff ef]hk'/ lhNnfsf] blIf0f;Fu / pbok'/df

af]lnG5 . pQ/L eflifsf ef]hk'/ ahf/b]lv pQ/L efudf af]lnG5 / klZrdL eflifsf

ef]hk'/sf] cf]v|], vf]6fªsf] blIf0f e]u -af]k'ª / 3f]kafx]s_ df af]lnG5 eg]sf 5g\ -hL

x]G;g / jg{/ ljG6/, ;g\ !((!_ .

8f=cf/=s] l:k|un] b k|f]AnD; Og afGtfjf /fO{ kmf]gf]nf]hL -;g\ !(&*_, b ?6

kmfOgN; ckm afGtfjf /fO{ ej{;\ P08 sª\u|'PG; ckm kmf]gf]nf]hL ljy u|fd/ P08

n]lS;; / afGtfjf /fO{ …;\=Ú …/\=Ú …h\=Ú kmfOgn ej{ ?6\; sn]lS6e\; P08 8fO/]lS6e/ -
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!((@_ cflb s[ltx¿df /fO{ hflt / efiffsf] cWoog cg';Gwfg ub}{ afGtfjf /fO{

efiffsf] Jos/l0fs kIfsf] rrf{ u/]sf 5g\ .
afGtfjf -/fO{_ efiffsf] cWoog ug]{ cGo ljåfg\x¿ / pgLx¿åf/f lnlvt s[ltx¿

qmdzM h'lnofgf kmf}N6fg b; ej{ Og afGtfjf l;Og] df]kmf]{nf]hL P08 l;G6]S; -;g\
!((@_, 8]la8a|f8nL afGtfjf /fO{ Ph lnª\Uo'cf k|mfGsf -;g\ !((^_, lgzL of]lzcf]
afGtfjfuf] -afGtfjf Nofª\u'Ph_ cflbnfO{ lng ;lsG5 -cljgfy /fO{, ofof]Svf–lgK;'ª,
jif{ (, k[= !^, c;f]h, @)%(_ .

@=# :jb]zL ljåfg\x¿åf/f ul/Psf] cWoog

/fO{ hflt / /fO{ hfltsf] efiff, ;+:s[ltsf af/]df :jfb]zL ljåfg\x¿åf/f ljljw

kIfdf k|sfz kf/L n]lvPsf ljleGg n]v, /rgf, k':ts, s[ltx¿ kfOG5g\ . oLdWo]

afGtfjf efiffsf af/]df ul/Psf cWoog / cg';GwfgnfO{ lgDgfg';f/ k|:t't ul/Psf

5g\ M

aL=Pd\= bfxfnn] c l8l:qmK;g ckm g]kfnL lnl6//L P08 sf]Nnf]sf]on -;g\

!($$_ df /fO{ ls/ftL efiffdf hDdf #) j6f efiff 5g\ . ltgLx¿dWo] afGtfjf

efiffdf g} k|d'v efiff xf] eg]sf 5g\ -bfxfn ;g\ !($$_ .

afGtfjf -/fO{_ eflifs cWoogsf kmfF6df gf]jnlszf]/ /fO{ cu|kª\lQmdf cfpF5g\ .

lj=;+= @)#) ;fndf /fhsLo k|1fk|lti7fgaf6 k|sflzt kof{ojfrL zAbx¿ ;dfj]z

u/L eflifs kmfF6df lnlvt ¿kdf k|j]z u/]sf /fO{n] c l8l:qmlK6e :68L ckm afGtfjf

-;g\ !(*%_ ljBfjfl/wL zf]wkqdf afGtfjf ef]6jd]{nL efiff kl/jf/leq kb{5, h'g

g]kfnsf] k"jL{efusf ;fy} klZrdaËfn, cf;fd, l;lSsd, e'6fgnufotsf 7fpFdf

af]lnG5g\ . o; efiffdf lnª\ucg';f/ lqmofsf] ¿kfog gx'g], låjrgsf] Joj:yf x'g],

kbju{ lgdf{0fdf låŒj dfq geP/ lqŒjsf] Joj:yf x'g]nufotsf cfˆg} Jofs/l0fs

ljz]iftf /x]sf 5g\ egL pNn]v u/]sf 5g\ -/fO{ ;g\ !(*%_ .

k|f=8f= gf]jnlszf]/ /fO{sf cGo s[ltx¿ c j]l;s afGtfjf sGe;]{;gn sf]if{ -;g\

!(&*_, l/ 8'lKns]zg Og afGtfjf slG6ªj'zg 6' g]kfnLh :6l8h -;g\ !(*$_, b

nf]s]l6e dfs{/ ;lkms]zg ckm afGtfjf P08 b]o/ PS6]G;g -;g\ !(**_, / afGtfjf

efiff k'?ifjfrs ;j{gfd -lj=;+= @)$^_ x'g\ -/fO{ lgK;'ª jif{ (, k"0ff{ª\s !^, @)%( k[=

#)_ .

efiffljb\ afns[i0f kf]v/]nn] /fi6«efiff -@)$)_ df /fO{ ls/ftL efiffx¿nfO{

juL{s/0f ug]{ qmddf kxf8L d"nsf] ofs]nLcGtu{t afGtfjf efiffnfO{ /fv]sf 5g\ .

pgn] vDa'jfgL efiffcGtu{t vflnËL, y'n'ËL, ltlnËL, s'n'ËL, ;f]tfËL, ;fDkfËL tyf
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cf7kx/L /fvL afGtfjf efiffnfO{ vDa'jfgL cyf{t\ /fO{ ;d"xdf g/fvL ofs]nL cyf{t\

lnDa'jfgL lgs6 dfg]sf 5g\ -kf]v|]n lj=;=+ @)$)_ .

k|f=8f b]jLk|;fb uf}tdn] cfˆgf s[lt g]kfnL efiff kl/ro -@)$)_ df /fO{ ls/ftL

efiffx¿ ef]6ad]{nL efiffkl/jf/df k5{g\ eGb} g]kfnsf ls/ftL efiffx¿nfO{ k"jL{

ls/ftL, s]Gb|Lo ls/ftL / klZrdL ls/ftL u/L tLg ;d"xdf ljefhg u/]sf 5g\ .

h;dWo] s]Gb|Lo ls/ftL efiffcGtu{t afGtfjf efiff kg]{ s'/fnfO{ pNn]v u/]sf 5g\ -

uf}td lj=;++ @)$)_ .

l8s afGtfjfn] afGtfjf g]kfnL zAbsf]if -lj=;+= @)%)_ / afGtfjf -/fO{_ Jofs/0f

-lj=;+= @)%%_ k|sflzt u/L pNn]Vo of]ubfg k'¥ofPsf 5g\ . pgn] lbNkfnL

eflifsfnfO{ dfgs agfP/ afGtfjf efiffdf kfOg] Jos/l0fs Joj:yfsf af/]df rrf{

u/]sf 5g\ -afGtfjf @)%), @)%%_. o;sf ;fy} !–% ;Ddsf kf7\ok':ts cfgo'ªsf]

n]vg tyf ;Dkfbg u/]sf 5g\ . cfgo'ª k"jL{ g]kfnsf ef]hk'/, vf]6fª, ;'g;/L, emfkf,

Onfd lhNnfsf ^# j6f ljBfnodf k7g–kf7g eO/x]sf] 5 .

/fhg ;'lKtxfªn] jf]Gtfjf vDa' zAb;ª\u|x -!((%_ k|sflzt u/]sf 5g\ . pgn]

s]xL afGtfjf zAbx¿nfO{ ;ª\sng u/]/ zAb ;ª\u|xsf] ¿k lbPsf 5g\ -;'lKtxfª, ;g\

!((%_ .

wg/fh /fO{n] …afO{Nofª\Uo'hg P08 Nofª\Uj]h P6\l66\o'8M c s]; :68L ckm

afGtfjf /fO{ ckm kmfskmf]s le=l8=;L= Og OnfdÚ zLif{ssf] :gftsf]Q/ zf]wkqdf

afGtfjf dft[efiff ePsf jQmfnfO{ bf];|f] efiffdf s'/f ubf{ dft[efiffsf] sltsf] k|efj

k5{ eGg] cWoog u/]sf 5g\ -/fO{, ;g\ @))!_ .

OR5fk"0f{ /fO{n] sDk]/]l6k :68L ckm lsgl;k 6D;\ df cª\u|]hL / afGtfjf efiffsf

;fOgf]sf] t'ngfTds cWoog u/]sf 5g\ . o; cWoogdf cª\u|]hL jQmfnfO{ afGtfjf

efiffsf s'g ;fOgf] pRrf/0f cK7\of/f] k5{ . To:t} g]kfnL jQmfnfO{ cª\u|]hL efiffsf

s'g ;fOgf] pRrf/0fdf ;lhnf] k5{ / s'g ;fOgf] pRrf/0fdf cK7\of/f] k5{ eGg]

b]vfPsf 5g\ -/fO{ ;g\ @))$_ .

Zofd/fh /fO{n] cf] /]l8of] g]kfnf -@)^@_ /fO{ afGtfjf eiffdf /]l8of] z}nL

zAbsf]if eg]/ k|slzt u/]sf 5g\ . o; zAbsf]zdf /]l8of] g]kfn If]qLo k|zf/0f s]Gb|

wgs'6fåf/f ;dfrf/ afrg ug]{ qmddf k|of]u ePsf zAbx¿sf] ;ª\sng ul/Psf] 5 -

/fO{, lj=;+= @)^@_ .
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adaxfb'/ /fO{n] g]kfnL / afGtfjf -/fO{_ efiffsf] Jofs/0ffTds sf]l6sf] Jolt/]sL

cWoog -@)^#_ zLif{ssf] :gftsf]Q/ zf]wkqdf afGtfjf efiffsf] ;fdfGo kl/ro lbb}F

g]kfnL / afGtfjf efiffsf Jofs/0ffTds sf]l6x¿ lnª\u, jrg, k'?if, sf/s, sfn,

kIf, efj / jfRosf] Jolt/]sL cWoog u/]sf 5g\ -/fO{ lj=;+= @)^#_ .

afGtfjf efiff;DaGwL cWoog ug]{ cGo JolQmx¿df rGb|s'df/ xt'jfnL, s[i0f /fO{,

Zofds'df/ /fO{, hol;jfxfË cflb JolQmx¿nfO{ lng ;lsG5 . lj=;+= @)^! kmfu'gaf6

/fO{ afGtfjf efiffsf] klqsf a'ª\jfvf k|sflzt eO/x]sf] 5 h;n] sYo afGtfjf efiff

k/Dk/fnfO{ n]Vo–k/Dk/fdf ljsf; ug]{, afGtfjf efiffdf z'4 n]Vg k|]l/t ug]{ ;fy}

afGtfjf zAb ;ª\sng ug]{ p2]Zo /fv]sf] 5 .
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cWofo tLg

afGtfjf / g]kfnL efiffsf kbju{ / To;;Fu
;DalGwt ¿ktRjsf] Jolt/]sL cWoog

#=! kl/ro

o; cWofodf afGtfjf -/fO{_ efiff / g]kfnL efiffsf kbju{x¿ gfd, ;j{gfd,

ljz]if0f, lqmof, lqmofljz]if0f, gfdof]uL, lqmofof]uL, ;+of]hs, ljidoflbaf]ws /

lgkftsf agf]6 jf lgdf{0fsf] Jolt/]sL cWoog ul/Psf] 5 M

#=@ gfd

agf]6sf cfwf/df afGtfjf gfdx¿ b'O{ lsl;dsf x'G5g\ M

;/n gfd

hl6n gfd

#=@=! ;/n gfd

Pp6f ;fy{s PsfO{ ePsf] gfdnfO{ ;/n gfd elgG5 . o:tf gfddf Ps ¿k dfq

kfOG5Ù h:t}M

afGtfjf gfd g]kfnL cy{

lg5f efO{÷alxgL

d'gf dfG5] 

ef]/f]k Eofu'tf

ªf df5f

5f]ªf r/f

e]jf ls/f

;'ª6fª ?v

lvd 3/

;fjfF e}F;L

xf8\uL uf]?

lkt\ ufO{

5]ª\u|f afv|f
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dfS;f efn'

lwgf/f l;+x 

x]nfjf afFb/

s'ltjf s's'/ 

d'lgdf la/fnf]

;fDtfjf :ofn

xfSwL a}zfv

jfo's h]7

jfkf]g c;f/

;fSsL cfn'

;fS;f ;fu

sf]s eft

vfg t/sf/L

ªfS;L s]/f

gfrf]D;L cfk

sfof wfg

sf]Snf]Srf ds}

xf/]Opg xnf]

afj;f] sf]bfnL

8fa] v's'/L 

ld5n]g aGb's

dflysf pbfx/0fdf k|o'Qm afGtfjf gfdx¿df Ps ¿k dfq kfOG5 . g]kfnL

efiffdf klg ;/n gfddf Ps ¿k dfq kfOG5 . o; ;Gbe{df oL b'O{ efiffdf ;dfgtf

kfOG5 .

#=@=@ hl6n gfd

b'O{ jf b'O{eGbf a9L ¿kx¿sf] of]uaf6 hl6n gfdsf] lgdf{0f x'G5 . afGtfjf

efiffdf o:tf gfdx¿ Jo'Tkfbg, låŒj / ;df; eP/ lgdf{0f x'G5g\ .
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#=@=@=! Jo'Tkfbg

s= cfwf/ ¿kdf k'lnËL ÷kf÷k|Too ¿ksf] k|of]u

cfwf/ ¿k k|Too Jo'TkGg gfd g]kfnL cy{

jf s'v'/f kf jfkf efn] s'v'/f

8f]km]jf xfF; kf 8f]km]jfkf efn] xfF; 

l9jf xfQL kf l9jfkf efn] xfQL

6fof lbdfu kf 6fofkf nf]Ug] 

sf] a'9f] kf sf]kf xh'/ af

afGtfjf efiffdf cfwf/ ¿kdf k'lnËLaf]ws k|Too ¿k …kfÚ sf] k|of]u u/]/ k'lnËL

gfdkbsf] lgdf{0f ug]{ Joj:yf kfOG5 eg] g]kfnL efiffdf k'lnËLaf]ws kToo ¿k

cfsf/fGt / Psf/fGt kfOP tfklg dfly k|o'Qm gfdkbx¿df k'lnËLaf]ws k|Too ¿ksf]

k|of]u geP/ k'lnËLaf]ws :jtGq gfd g} k|of]udf cfPsf] 5 . of] b'O{ efiffaLrsf]

c;dfg jf Jolt/]sL kIf xf] .

v_ cfwf/ ¿kdf :qLlnª\uL k|Too ¿k÷df÷sf] k|of]u

cfwf/ ¿k k|Too -:qL ln=_ Jo'TkGg gfd g]kfnL cy{

jf s'v'/f df jfdf kf]yL s'v'/f

8f]km]jf xfF; df 8f]km]jfdf kf]yL xfF;

l9jf xfQL df lbjfdf kf]yL xfQL

6fof lbdfu df 6fofdf :jf:gL

sf] a'9f] df sf]df xh'/ cfdf

pbfx/0fdf k|o'Qm afGtfjf Jo'TkGg :qLlnËL gfdx¿df …dfÚ k|Too nfu]sf] 5 .

g]kfnL efiffsf gfddf kf]yL …kbÚ :qLlnËLaf]ws ¿k eP/ k|of]udf cfPsf] 5 eg]

dfgjLo gfdsf cfˆg} :jtGq :qLlnËL :jf:gL, xh'/cfdfh:tf gfdsf] k|of]u ePsf]

5 . of] oL b'O{ efiffsf] km/s kIf xf] . g]kfnL dfgjLo gfddf klg :qLlnËLaf]ws …OÚ,

…OgLÚ, …gLÚ h:tf k|Too ¿k k|of]u ePsf] kfOG5 eg] afGtfjf -/fO{_ efiffdf dfgjLo /

dfgj]t/ b'j} gfddf :qLlnËLaf]ws k|Too ¿k …dfÚ sf] k|of]u ePsf] kfOG5 .
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u_ cfuGt's zAbdf ÷cf÷ k|Toosf] k|of]u

cfuGt's zAb k|Too Jo'Tkflbt gfd g]kfnL cy{

hft cf hftf hft

dfu{ cf dfuf{ dfu{

vf6\ cf vf6f vf6\

Onfd cf Onfdf Onfd

xf6 cf xf6f xf6

chft cf chftf chft

:s"n cf :s"nf :s"n

af]tn cf af]tnf af]tn

w/fg cf wf/fgf w/fg

du/ cf du/f du/

afGtfjf efiffdf cfuGt's zAbx¿ -gfdx¿_ df …cfÚ k|Too ¿k nufP/ afGtfjf

gfdsf] Jo'Tkfbg ug]{ Joj:yf kfOG5 . o:tf] Joj:yf g]kfnL efiffdf kfOFb}g . of] oL

b'O{ efiffaLrdf kfOg] Jolt/]s kIf xf] .

3_ ÷vf÷ k|Toosf] k|of]u

cfwf/ kb k|Too Jo'Tkflbt gfd g]kfnL cy{

rf vf rfvf vfg] 7fpF

o'ª vf o'ªvf a:g] 7fpF

lvk vf lvkvf k9\g] 7fpF

ofª vf ofªvf ;'Tg] 7fpF

nf] vf nf]vf eGg] 7fpF

r]k vf r]kvf af]Ng] 7fpF

sf]g vf sf]gvf 3'Dg] 7fpF

jfrfs vf jfrfvf g'xfpg] 7fpF

dfly pbfx/0fdf k|o'Qm afGtfjf Jo'Tkflbt gfdx¿df …vfÚ k|Too ¿k nfu]/

:yfgut jf :yfgljz]if a'emfpg] gfdkbsf] lgdf{0f ePsf] 5 . o;/L afGtfjf efiffdf
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s]xL lqmofd"ndf :yfgaf]ws …vfÚ k|Too ¿k nfu]/ :yfgut gfdkbsf] Jo'Tkfbg ePsf]

kfOG5 . g]kfnL efiffdf klg :yfgaf]ws gfdkbsf] Jo'Tkfbg x'g] Joj:yf kfOG5 .

lqmofd"ndf …g]Ú k|Too / …7fpFÚ ¿ksf] k|of]]u u/L :yfgut gfdkbsf] jo'Tkfbg ul/Psf]

kfOG5 .

#=@=@=@ ;df;

afGtfjf efiffdf lgDg k|sf/n] ;df; eP/ gfdkbsf] lgdf{0f ePsf] kfOG5M

s= åGå ;df;

!= dfdf gÞª kfkf dfkf

cfdf / afjf cfdfaf

@= gfgf gª\ lg5f gfgflg5f

lbbL / alxgL lbbLalxgL

v= tTk'?if ;df;

!= jf cf] l8g jfl8g

s'v'/fsf] c08f s'v'/fsf] c08f

@= xfË cf] lvd xfËlvd

/fhf sf] 3/ -b/af/_ /fhb/af/

u= ljz]if ;df;

!= gfj' v' jf < gfv'jf

gfs kmf]x/ emf]n < l;+ufg

@= dÞs v' jf < dÞsv'jf

cfvfF kmf]x/ emf]n < sr]8f

-3_ ax'la|xL ;df;

!= ;fª sf]s d' df]sf] < sf]sd'sfjf

sf]s – d' – sfjf

gf= – lqm= – k|=s[bGtLs/0f

hf] eft ksfpF5 Tof] …eft ksfpg]Ú -efG;]_ 
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@= ;fª 6L6 9fk df]sf < 6L69fksfjf

6L6 – 9fk – sfjf

gf= – lqm= – k|\ s[bGtLs/0f

hf] n'uf w'G5 Tof] – n'ufw'g] -wf]jL_ 

afGtfjf efiffdf åGå, tTk'?if, ax'la|xL / ljz]if ;df; Joj:yf kfOG5 . g]kfnL

efiffdf tTk'?if, sd{wf/o, låu', cJooLefj, åGå / ax'a|Llx u/L 5 k|sf/sf ;df;

Joj:yf kfOG5 .2 afGtjf efiffdf kfOg] ljz]if ;df; Joj:yf g]kfnL efiffdf gkfOg'

;fy} afGtfjf efiffdf sd{wf/o, låu', cJooLefj ;df; gkfOg' oL b'O{ efiffaLrsf]

km/s kIf xf] .

#=@=@=# låTj

afGtfjf efiffdf låTj k|lqmofaf6 klg gfdkbsf] lgdf{0f ePsf] kfOG5Ù h:t}M

!= lvd lvdlvd

3/ 3/3/

@= 6]g 6]g6]g

ufpF ufpFufpF

#= nfd nfdnfd

af6f] af6}af6f] 

dfly k|o'Qm pbfx/0f h:t} afGtfjf / g]kfnL b'j} efiffdf cIf/ jf j0f{;d"xsf]

k'g/fj[lQ eO{ gfdkbsf] lgdf{0f x'g] Joj:yf kfOG5 .

afGtfjf efiffdf h:t} g]kfnL efiffsf ;/n gfddf Ps¿k dfq kfOG5 . hl6n

gfdsf] lgdf{0fsf qmddf Jo'Tkfbg, ;df; / låTj ePsf] kfOG5 . o;/L gfdkbsf

lgdf{0fdf oL b'O{ efiffaLr s]xL ;dfgtf / s]xL leGgtf kfOG5Ù h:t}M afGtfjf efiffdf

k'lnËLaf]ws k|Too …kfÚ / :qLlnËLjaf]ws k|Too …dfÚ dfgjLo / dfgj]t/ b'j} gfddf

nfU5 eg] g]kfnLdf k'lnËLaf]ws ¿k cfsf/fGt / Psf/fGt, :qLlnËLaf]ws …gLÚ …OÚ,

…OgLÚ k|Too ¿k dfgjLo gfddf dfq nfUg] u/]sf] kfOG5 . dfgj]t/ ;hLj :jtGq

:qLlnËL / k'lnËL zAb gePsf gfdsf] cufl8 efn], kf]yLsf] k|of]u ePsf] kfOG5 .

2 df]xg/fh zdf{, zAb/rgf / j0f{ljGof;, -@)^!_ k'=#!!
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#=# ;j{gfd

afGtfjf efiffsf ;j{gfdx¿nfO{ k'?ifjfrs, bz{sjfrs, k|Zgjfrs / lghjfrs

u/L rf/ k|sf/df juL{s/0f ug{ ;lsG5 . oL ;j{gfdx¿df jrgaf]ws ¿k nufP/

Psjrgaf6 låjrg / ax'jrg ;j{gfd kbsf] lgdf{0f ug{ ;lsG5Ù h:t} M–

#=#=!= k'?ifjfrs ;j{gfd

afGtfjf efiff Jofs/0fdf k'?ifjfrs ;j{gfd k|yd, låtLo / t[tLo u/L tLg

k|sf/sf kfOG5g\ .

#=#=!=! k|ydk'?if ;j{gfd

tflnsf g+=
Psjrg låjrg ax'jrg
afGtfjf g]kfnL afGtjf g]kfnL afGtfjf g]kfnL

;dfj]zL pªsf  d  pÞªsflr
pªsf – lr
;= – lå= j=k|=

xfdL pÞªsfg
pªsf – g
;=– ax'= =k|=

xfdL

c;dfj]zL pªsfrf
pªsf – rf
;= – låj=k|=

xfdL pªsfgsf
pª\sf –gsf
;= – ax'=k|=

xfdL 

afGtfjf efiffdf Psjrg, låjrg / ax'jrg u/L tLg e]b kfOG5g\ . k|yd k'?if

låjrg / ax'jrgdf ;|f]tfnfO{ ;dfj]z u/fpg] ;dfj]zL / ;dfj]z gu/fpg]

c;dfj]zL ;j{gfd kb kfOG5 . Psjrg ;j{gfddf låjrg / ax'jrgaf]ws …lrÚ, …g\Ú,

…rfÚ, …g\sfÚ h:tf k|Too ¿k nfu]sf] kOG5 eg] g]kfnLdf oL ;a}sf nflu …xfdLÚ ¿ksf]

dfq k|of]u ul/G5 . of] oL b'O{ efiffaLrsf] Jolt/]sL kIf xf] .

#=#=!=@ låtLok'?if ;j{gfd

tflnsf g+= @
Psjrg låjrg ax'jrg
afGtfjf g]kfnL afGtfjf g]kfnL afGtfjf g]kfnL

;fdfGo vfgf
d'Qm

tF÷ltdL vfgflr
vfgf–lr
; – låj=k|==

ltdLx¿ vfgflgg\
vfgf–lgg\
;=ax'=k|=

ltdLx¿

cfbf/ vfgflgg\
vfgf–lgg\
;=– cf=k|=

tkfO{ vfgflgg\lr
vfgf–lgg\–lr
;=–cf=k|=låj=k|=

tkfO{x¿ vfgflgg\lr
vfgf–lgg\–lr
;=–cf=k+|= ax'=k|=

tkfO{x¿
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afGtfjf -/fO{_ efiffdf cfb/ hgfpg ax'jrg ¿ksf] g} k|of]u ul/Psf] kfOG5 .

;fdfGo Psjrg ;j{gfddf …lrÚ / …lgg\Ú k|Too nfu]/ ;fdfGo låjrg, ax'jrg /

cfbf/fyL{ ;j{gfdsf] Jo'Tkfbg ePsf] kfOG5 . g]kfnL efiffdf Psjrg / ax'jrg dfq

kfOG5 . ax'jrgsf nflu …x¿Ú k|Too ¿ksf] k|of]u ul/G5 . g]kfnL efiffdf cfbf/sf

kfFr tx kfOG5 . ;fdfGo cfb/fyL{ -tF_, dWod cfbf/fyL{ -ltdL_, pRr cfb/fyL{ -

tkfO{F_, cltpRr cfb/fyL{ -xh'/_ / ljlzi6 jf b/jf/L cfb/fyL{ -df};'km_ sf] k|of]u

ePsf] kfOG5 t/ afGtfjf efiffdf cfb/sf nflu 5'§} ;j{gfd kfOFb}g . låtLo k'?if

ax'jrg ;fdfGo ¿kn] g} cfb/fyL{ ;j{gfd kbsf] af]w u/fPsf] kfOg' oL b'O{

efiffaLrsf] c;dfg jf Jolt/]sL kIf xf] .

#=#=!=# t[tLo k'?if

tflnsf g++ #

Psjrg ax'jrg

afGtfjf g]kfnL afGtfjf g]kfnL

cf]÷cf]sf]

;= P=j=

of]÷logL cf]÷cf]sf]–lr

;= – ax'=k|=

logLx¿

df]÷df]sf]

;= P=j=

Tof]÷ltgL

pm÷pgL

df]÷df]sf]–lr

;j{=ax'=j=k|=

ltgLx¿÷pgLx¿ 

dflysf] pbfx/0fdf afGtfjf t[tLo k'?if ;j{gfdsf ¿kdf cf]÷cf]sf] -of]÷logL_ /

df]÷df]sf] -Tof]÷ltdL, pm÷pgL_ h:tf ;fj{gflds kbsf] k|of]u ePsf 5g\ . oL

;j{gfddf ax'jrgaf]ws …lrÚ k|Too nufP/ ax'jrg ;j{gfdsf] lgdf{0f ul/Psf] 5 .

g]kfnLdf h:t} afGtfjf t[tLo k'?if efiffdf klg låjrg ¿k kfOFb}g . of] oL b'O{

efiffaLrsf] ;dfg kIf xf] .

g]kfnL efiffdf …of]Ú, …logLÚ, …Tof]Ú, …ltgLÚ, …pgLÚ sf cltl/Qm cfbf/fyL{–jxfF,

cfTdfjfrs–cfkm", kf/:kl/s–Pscsf{, lgZrojfrs–lgh, c¿h:tf ;fj{gflds kbsf]

klg k|of]u ePsf] kfOG5 .3 of] oL b'O{ efiffaLrsf km/s jf Jolt/]sL kIf xf] .

#=#=@ bz{sjfrs

glhs jf 6f9fsf JolQmnfO{ jf j:t'nfO{ tf]s]/ aftfpg] ;j{gfd bz{sjfrs

;j{gfd xf] . afGtfjf bz{sjfrs ;j{gfdnfO{ o;/L x]g{ ;lsG5 M

3= of]u]Gb|k|;fb ofbj / eLdgf/fo0f /]UdL, efifflj1fg, lx/f a'S; P08 :6]zg/L, -lj=;+= @)%(_, k[= @$ .
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tflnsf g++ $
Psjrg jx'jrg
afGtfjf g]kfnL afGtfjf g]kfnL

lgs6jfrL cf]÷cf]sf]
;j{gfd

of]÷logL cf]÷cf]sf]–lr
;=– ax'=k|=

logLx¿ 

b"/jfrL df]÷df]sf]
;j{gfd

Tof]÷ltgL
pm÷pgL

df]÷df]sf]–lr
;=– ax'=k|=

ltgLx¿÷pgLx¿

;'b"/jfrL
of÷ofsf]
;j{gfd

Tof]  ofsf]–lr
;=– ax'=k|=

ltgLx¿ 

vf]÷vf]sf]
;j{gfd

Tof]÷pm÷pgL vf]÷vf]sf]–lr
;=– ax'=k|=

ltgLx¿÷pgLx¿

afGtfjf efiffdf glhssf] JolQm hgfpg lgs6jfrL -cf]÷cf]sf]_, s]xL 6f9fsf]
cj:yfdf ePsf]nfO{ hgfpg b"/jfrL -df]÷df]sf]_ 6f9fsf] t/ b]lvg] cj:yf /x]sf]
hgfpg b"/jfrL -of÷ofsf]_ / jQmfn] gb]Vg] u/L 6f9f st} s'g} JolQm 5 eGg] hgfpg
;'b"/jfrL -vf]÷vf]sf]_ ;fj{gflds kbsf] k|of]u ul/Psf] kfOG5 . log} Psjrg
;fj{gflds kbdf …lrÚ k|Too ¿k nufP/ ax'jrg bz{sjfrs ;j{gfdsf] Jo'Tkfbg
ul/G5 .

g]kfnL efiffdf ;dLkjfrs …of]Ú, …logLÚ / b"/jfrs …Tof]Ú, …ltgLÚ h:tf ;fj{gflds
kbsf] dfq k|of]u kfOG5 . oL ;fj{gflds kbdf …x¿Ú ¿k hf]8]/ ax'jrg ;fj{gflds
kbsf] Jo'Tkfbg ul/G5 . 4 afGtfjf efiffdf h:tf] g]kfnLdf ;'b"/jfrs ;j{gfdsf]
Joj:yf kfOFb}g . of], oL b'O{ efiffaLrsf] Jolt/]s kIf xf] .

#=#=# k|Zgjfrs ;j{gfd

afGtfjf Psjrg k|Zgjfrs ;j{gfdaf6 ax'jrg ;j{gfdsf] lgdf{0f o;/L ul/G5 M

tflnsf g+= %
Psjrg jx'jrg

afGtfjf g]kfnL afGtfjf g]kfnL
;fª
;=

sf]  ;fª–lr
;= – ax'= k|=
;fª–;fª

sf]–sf] 

l8
;=

s]  l8–lr
;=– ax'= k|
l8–8L

s]–s] 

vfp
;=

s'g vfp–lr
;=– ax'= k
vfp–vfp

s'g–s'g

4= df]xg/fh zdf{, P]hg, k[= ^^ .
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dfly k|o'Qm pbfx/0faf6 s] :ki6 x'G5 eg] afGtfjf k|Zgjfrs Psjrg ;j{gfd

kbdf k|;ª\u cg'¿k ax'jrg …lrÚ k|Too nufP/ ;j{gfd kbs} lbŒj eP/ ax'jrg

;fj{gflds kbsf] lgdf{0f ePsf] kfOG5 eg] g]kfnL efiffdf ;fj{gflds kbsf] låŒj

eP/ dfq ax'jrg < ;fj{gflds kbsf] lgdf{0f ePsf] kfOG5 . afGtfjf efiffdf

k|Zgjfrs ;fj{gflds kbdf ax'jrgaf]ws …lrÚ k|Too nfUg' oL b'O{ efiffaLrdf kfOg]

Jolt/]s xf] .

#=#=$ :jfldTjjfrs ;j{gfd

afGtfjf efiffsf :jfldTjjfrs ;j{gfdnfO{ k|yd, låtLo / t[tLo k'?ifut e]bdf

x]g{ ;lsG5 .

#=#=$=! k|ydk'?if :jfldTjjfrs ;j{gfd

tflnsf g+= ^

Psjrg låjrg ax'jrg

;dfj]zL

afGtfjf g]kfnL afGtfjf g]kfnL afGtfjf g]kfnL

pª÷pª\sf]

;=

d]/f] cfg\–rf]

;= låj=k|=

xfd|f]  cfg\–sf]

;= ax'= k|=

xfd|f]

c;dfj]zL cfg\–rfcf]

;=–låj=k|=

xfd|f]  cfg\–sfcf]

;= ax'=k|=

xfd|f]

pko'{Qm pbfx/0fdf afGtfjf -/fO{_ efiffsf] k|ydk'?if Psjrg …pª\Ú -d]/f]_ h:tf

Ps ¿k ePsf / k|;ª\ucg';f/ …pª\sf]Ú -pª\–sf]M d]/f]_ h:tf lå¿k ePsf ;j{gfd

kfOG5 . To:t} låjrg / ax'jrgdf ;dfj]zL / c;dfj]zL ¿kcg';f/ qmdzM …rf]Ú,

…rfcf]Ú, …sf]Ú, …sfcf]Ú h:tf k|Too ¿k nfu]sf] kfOG5 eg] g]kfnL efiffdf ;dfj]zL,

c;dfj]zL b'j} ¿ksf låjrg /  ax'jrgsf nflu …xfd|f]Ú ¿k dfq k|of]u ul/Psf]

kfOG5 . of] oL b'O{ efiffaLrsf] km/s jf Jolt/]s kIf xf] .
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#=#=$=@ låtLok'?if :jfldTjjfrs ;j{gfd

tflnsf g+= &
Psjrg låjrg ax'jrg
afGtfjf g]kfnL afGtfjf g]kfnL afGtfjf g]kfnL

;fdfGo cfd÷cfd\sf]
;=

t]/f]÷ltd|f] cfd\–rf]
;=–låj=k|=

ltdLx¿sf] cfd\–gf]
;=ax'=k|=

ltdLx¿sf]

cfbf/ cfd\–gf]
;=k|=

tkfO{sf] cfd\–gf]
;=   k|=

tkfO{x¿sf] cfd–gf]
;=  k|=

tkfO{x¿sf]

dfly k|o'Qm pbfx/0fdf afGtfjf låtLo k'?if Psjrg :jfldŒjaf]ws ;j{gfd

k|;ª\ucg';f/ Ps ¿k / lå¿kdf kfpg ;lsG5 . oL Psjrg ;fj{gflds kbdf

låjrgsf nflu qmdzM …rf]Ú / …gf]Ú k|Too ¿k nfu]sf] kfOG5 . afGtfjf cfb/fyL{ 5'§}

;fj{gflds kb gkfOg] ePsfn] ax'jrg ;fj{gflds kb g} cfb/sf ¿kdf k|of]u

ul/G5 . g]kfnL efiffdf :jldŒjaf]ws hgfpg cf]sf/fGt ¿k Psjrg ;fj{gflds

kbsf] nflu / ax'jrgsf nflu …x¿Ú ¿k;Fu cf]sf/fGt g} cfPsf] kfOG5 . g]kfnLdf

låjrg ¿k gkfOg', cfbf/fyL{ tkfO{F d"n ¿kdf ax'jrgaf]ws k|Too …x¿Ú nfUg' t/

afGtfjf efiffdf cfb/fyL{ …cfd\gf]Ú ¿kdf ax'jrgut k|Too ¿k gnfUg' oL b'O{

efiffaLrdf kfOg] km/s Joj:yf xf] .

#=#=$=@ t[tLok'?if :jfldŒjjfrs ;j{gfd

afGtfjf efiffsf] t[tLo k'?ifdf g]kfnL efiffdf em}F Psjrg / ax'jrg Joj:yf

dfq kfOG5 .

tflnsf g+= *
Psjrg ax'jrg

afGtfjf g]kfnL afGtfjf g]kfnL
cf]÷cf]sf]–;f]cf]
;= – ;+=jf=k|=

o;sf]÷logsf]  cf]–cf]sf]–lr–cf]
; – ;+=jf=ax'=k|

logLx¿sf]

df]÷df]sf]–;f]cf]
;= – ;+=jf=k|=

To;sf]÷ltgsf]÷pg
sf]÷p;sf]

df]÷df]sf]–lr–cf]
; – ;+=jf=ax'=k|

ltgLx¿sf]÷pgL
x¿sf]

ofsf]–;f]cf]
;= – ;+=jf=k|=

To;sf] ofsf]–lr–cf]
; – ;+=jf=ax'=k|

ltgLx¿sf]

vf]–;f]cf]
;= – ;+=jf=k|=

To;sf]÷p;sf] vf]–lr–cf]
; – ;+=jf=ax'=k|

ltgLx¿sf]÷pgL
x¿sf]
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pko'{Qm tflnsfdf k|o'Qm afGtfjf efiffsf :jfldTjjfrs Psjrg ;j{gfd

cfwf/kbdf …;fcf]Ú k|Too ¿k hf]l8P/ lgdf{0f ePsf] 5 . To:t} cfwf/kbdf …lrÚ, …cf]Ú

qmdzM ax'jrgaf]ws k|Too / :jfldŒjaf]ws k|Too nfu]/ ax'jrg :jfldŒjaf]ws

;j{gfd kbsf] lgdf{0f ePsf] 5 eg] g]kfnL efiffdf Psjrg / ax'jrg b'j}df …sf]Ú

k|Too nfUb5 . of] oL b'O{ efiffaLrsf Jolt/]sL jf leGgtf xf] .

#=$ ljz]if0f

gfdsf] u'0f jf ljz]iftf a'emfpg] zAb ljz]if0f xf] . afGtfjf efiffsf ljz]if0fnfO{

kl/0ffdaf]ws, u'0faf]ws, ;ª\Vofaf]ws / ;fj{gflds u/L rf/ ju{df ljefhg ul/Psf]

kfOG5 . oL ljz]if0fx¿ agf]6sf cfwf/df ;/n -d"n_, hl6n -Jo'TkGg_ u/L b'O{ ju{df

ljefhg ug{ ;lsG5 M

#=$=! ;/n -d"n_ ljz]if0f

afGtfjf zAb g]kfnL cy{

a9\9] w]/} 

d'6\gf Tolt

p6\gf olt

vfGg' /fd|f]

rfGg' dL7f]

xfNnf /ftf]

dfSs sfnf]

r'S;f ;fgf]

6f]k\ z"Go

cs Ps

x'jf b'O{

df]S;' dfOnf

dfGhL dfOnL

;"d tLg

km]s rf/
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ªfs kfFr

5]s 5 

;]s\ ;ft

/]s cf7

n]s gf} 

cxf]k b; 

n]Sjf xl/of]

n]NdLkmL kx]Fnf] 

a'y'? v}/f] 

dfly k|o'Qm afGtfjf ;/n -d"n_ ljz]if0fdf Ps¿k Jofj:yf dfq kfOG5 eg]

g]kfnL ;/n -d"n_ ljz]if0fdf klg Ps¿k Joj:yf g} kfOG5 . of] oL b'O{ efiffdf kfOg]

;dfg kIf xf] .

#=$=@ hl6n -Jo'TkGg_ ljz]if0f

afGtfjf ;/n ljz]if0fdf pk;u{ / k|Too nfu]/ / ;df;, låŒj / lqŒj eP/

hl6n ljz]if0fsf] lgdf{0f ePsf] kfOG5 .

#=$=@=! Jo'Tkfbg

-s_ kf÷k/;u{åf/f lgld{t ljz]if0f

cfwf/ ¿k k|Too -k'lnª\uL_ Jo'Tkflbt ljz]if0f g]kfnL cy{

6f]k\ 7"nf] kf 6f]Kkf 7"n]÷7"nf

r'k\ ;fgf] kf r'Kkf ;fg]÷;fgf

dfs sfnf]  kf dfSkf sfn]÷sfnf

cf]Dkm]s ;]tf] kf cf]Dkm]skf uf]/]÷uf]/f

plNnlvt afGtfjf efiffdf k'lnª\uLaf]ws k|Too …kfÚ cfwf/ ¿kdf nufpFbf

k'lnª\uL ljz]if0f lgdf{0f ePsf] kfOG5 . jfGtfjf efiffdf …kfÚ k|Toon] lgDg / dWod

b'j} cfb/jfrLnfO{ a'emfpF5 eg] g]kfnL efiffdf …PÚ / …cfÚ k|Toox¿ qmdzM lgDg /

dWod cfb/fyL{sf] nflu k|of]u x'G5 . afGtfjf efiffsf ljz]if0fdf cfb/fyL{ ¿k gkfOg'

oL b'O{ efiffaLrdf kfOg] km/s kIf xf] .
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-v_ ÷df÷ k/;u{sf] k|of]u

cfwf/ kb :qL=k|Too Jo'Tkflbt ljz]if0f g]kfnL cy{

6f]k\ 7"nf] df 6f]k\df 7"nL

r'k\ ;fgf] df r'Kdf ;fgL

dfs\ sfnf] df dfs\df sfnL

cf]Dkm]s ;]tf df cf]Dkm]sdf uf]/L

pbfx/0f g+= (s) df afGtfjf cfwf/kbdf :qLlnª\uLaf]ws k|Too …dfÚ nfu]/

nfu]/ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg ePsf] 5 . o;sf cltl/Qm k'lnª\uL qmdaf]ws

-dfgjLo_ ljz]if0fdf …dfÚ k|Too nfu]/ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg ePsf] klg

kfOG5Ù h:t}M

-u_ k'lnª\uL qmdaf]ws ljz]if0fdf k|Toosf] k|of]u

k'lnª\uL ljz]if0f k|Too Jo'Tkflbt ljz]if0f g]kfnL cy{

6f]ª\a' -h]7f_ df 6f]ª\df h]7L

6f]ª\–Ødf

v'ld5f -sfOnf_ df v'lddf sfOnL

v'ldØ df

b'a\dL -hGt/]_ df b'a\df hGt/L

b'a\ Ødf

tflnsf g+ -u_ df k|o'Qm afGtfjf k'lnª\uL dfgjLo qmdaf]ws s]xL gfddf

:qLlnªuLaf]ws k|Too …dfÚ nfUbf clGtd j0f{ nf]k eP/ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg

ePsf] kfOG5 .

g]kfnL efiffdf :qLlnª\uLaf]ws Osf/fGt ¿k cfPsf] kfOG5 .5 o; ;Gbe{df oL

b'O{ efiffsf aLr ;dfgtf kfOP tfklg afGtfjf efiffdf s]xL k'lnª\uL ljz]if0fdf

:qLlnª\uL k|Too nufpFbf clGtd j0f{ nf]k x'g] Joj:yf kfOG5 . of] oL b'O{ efiffaLrdf

kfOg] Jolt/]sL jf km/s kIf xf] .

5=x]dfª\u/fh clwsf/L, P]hg, k[= $^ .
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-3_ ÷sf]÷ k|Toosf] k|of]u

cfwf/ kb k|Too Jo'Tkflbt ljz]if0f g]kfnL cy{

r]k\ af]n\5 sf] r]ksf] af]ln/xg] 

k]g\ p8\5 sf] k]Gsf] pl8/xg] 

5fk\ n]v\5 sf] 5fKsf] n]lv/xg] 

l;g\ hfG5 sf] l;Gsf] hfGg] 

vfk\ ?G5 sf] vfKsf] ?Gr] 

-ª_ ÷cf]÷ k|Toosf] k|of]u

cfwf/ ¿k k|Too Jo'TkGg ljz]if0f g]kfnL cy{

O xfF:5 cf] Ocf] xfFl;/xg]

xf a9\5 cf] xfcf] afFl8/xg]

df x/fpF5 cf] dfcf] x/fpg] 

rf vfG5 cf] rfcf] vGr'jf

nf] eG5 cf] nf]cf] elg/xg] 

la lx8\5 cf] lacf] lxFl8/xg]

n] hfGg]  cf] n]cf] hfGg] 

x' 3'D5 cf] x'cf] 3'ld/xg]

k' lbg' cf] k'cf] lbO/xg]

ªf] e'6\g' cf] ªf]cf] e'6]sf] 

/Þ ;S5 cf] /Þcf] of]Uo

pbfx/0f g+= -3_ / -ª_ cg';f/ afGtfjf efiffdf …sf]Ú / …cf]Ú k|Too ¿k nfu]/

ljz]if0f kbsf] lgdf{0f ePsf] kfOG5 . afGtfjf efiffdf lqmofkbsf] clGtd j0f{ Jo~hg

j0f{ eP …sf]Ú / :j/ j0f{ eP …cf]Ú ¿k -k|Too_ nfu]sf] kfOG5 .6

6= gf]jnlszf]/ /fO{, k"j{jt\, k[= !%$ .
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-r_ ÷sfjf÷ k|Toosf] k|of]u

cfwf/ ¿k k|Too Jo'Tkflbt ljz]if0f g]kfnL cy{

rf vfG5 sfjf rfsfjf vGr'jf

nfd vf]H5 sfjf nfdsfjf vf]lh/xg] 

lj lxF8\5 sfjf ljsfjf lxFl8/xg] 

r]k af]N5 sfjf r]ksfjf af]ln/xg] 

x'ª kv{G5 sfjf x'ªsfjf klv{/xg] 

pko'{Qm pbfx/0fdf afGtfjf lqmofdf sfjf k|Too nfu]/ ljz]if0f kbsf] lgdf{0f

ePsf] 5 .

dfly k|o'Qm pbfx/0f  …3Ú, …ªÚ, …rÚ df k|o'Qm afGtfjf lqmofd"ndf …sf]Ú, …cf]Ú sfjf

k|Too ¿k nfu]/ ljz]if0fsf] lgdf{0f ePsf] 5 . o;/L afGtfjf efiffdf k|foM lqmofdf

k|Too¿k nfu]/ ljz]if0f kbsf] lgdf{0f ePsf] kfOG5, t/ g]kfnL efiff Jofs/0fdf s]xL

lqmofd"ndf dfq …g]Ú k|Too ¿k nfu]/ ljz]if0f kbsf] Jo'Tkfbg ul/Psf] kfOG5 . of] oL

b'O{ efiffaLrsf] Jolt/]s kIf xf] . To:t} g]kfnL efiffdf låtLo k'?if Psjrg ce"t

lqmofdf …g]Ú k|Too nfu]/ ljz]if0f kbsf] Jo"Tkfbg x'G5 eg] afGtfjf efiffdf t[tLok'?if

Psjrg ce"t lqmofdf k|Too ¿k nfu]/ ljz]if0f kbsf] Jo'Tkfbg ePsf] kfOG5 . of]

oL b'O{ efiffaLrsf] csf]{ Jolt/]s kIf xf] .

#=$=@=@;df;

afGtfjf ljz]if0f ;df; eP/ klg lgdf{0f ePsf] kfOG5 . oL pbfx/0f x]/f}F–

s= tTk'?if ;df;

!= lvd cf] kfkf– lvdkfkf

gfd ljelQm gfd

3/ sf] af– 3/af
@= lvd cf] dfdf– lvddfdf

gfd ljelQm gfd

3/ sf] cfdf– 3/cfdf
#= lvd gÞª 6]g–lvd6]g

3/ / ufpF– 3/ufpF



26

v_ ax'a|Llx

!= 6fofdf lvd8f o'ªsf] dfS5f – lvddfS5f

;;'/fnL 3/df a:g] HjfOF – 3/HjfOF

oL pbfx/0fdf afGtfjfdf ;df; b]vfOPsf] 5 . g]kfnL efiffdf tTk'?if, låu',

cJooLefj, åGåsf ;fy} dfly pbfx/0fdf b'O{ zAbsf aLrdf cfpg] ljelQm nf]k eP/

;df; x'g] k|lqmof -tTk'?if ;df;_ / ck|wfg ck|wfg zAbaLr x'g] ;df; k|lqmof -

ax'la|xL ;df;_ kfOG5 .7

#=$=@ låŒj

afGtfjf efiffdf låTj eP/ ljz]if0fsf] lgdf{0f ePsf] kfOG5Ù h:t}M

s= n]d – 5f]s – 5f]s – n]d5f]s5f]s

u'lnof] – k|= – k|= – u'lnof] g u'lnof]

d'Qm – j4 – j4

v= jf – n]s – n]s – jfn]sn]s

kfgL – k|= – k|= – leh]sf]

d'Qm – j4 – j4

u= ;'g – r's – r's – ;'gr'sr's

cldnf] – k|= – k|= – cldnf] g cldnf] 

d'Qm – a4 – a4

3= n'd – v's – v's – n'dv'sv's

ux|f} – k|= – k|= – ux|f} g ux|f}

d'Qm – j4 – j4

pko'{Qm pbfx/0fdf afGtfjf efiffsf s]xL låŒj eP/ lgdf{0f ePsf ljz]if0f

b]vfOPsf] 5 . g]kfnL efiffdf klg s'g} zAbsf] k'g/fj[lQ u/L zAb -ljz]if0f_ agfpg]

k|lqmof kfOG5 .

låŒj k|lqmofsf ;Gbe{df oL b'O{ efiffaLr s]xL leGgtf kfOPsf] 5 . g]kfnL

efiffdf låŒj x'Fbf d'Qmd'Qm ¿ksf] k'g/fj[lQ ePsf] kfOG5 eg] afGtfjf efiffdf d'Qm

¿k;Fu hf]l8P/ cfPsf j4 ¿ksf] dfq k'g/fj[lQ ePsf] kfOG5 . of] oL b'O{ efiffaLrsf]

Jolt/]sL kIf xf] .

7= df]xg/fh zdf{, k"j{jt\, k[= !#%–#& .
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#=$=# lqŒj

afGtfjf efiffdf lqTj eP/ klg ljz]if0fsf] lgdf{0f ePsf] kfOG5Ù h:t}M

s= 7]d – 7]d – 7]d – jf – 7]d7]d7]djf

cr]t – cr]t – cr]t – k|Too – r]tgfxLg

d'Qm – d'Qm – d'Qm – a4

v= d's – d's – d's – jf – d'sd'sd'sjf

cfFvf – cfFvf – cfFvf – k|Too – uxe/L cfFz'

d'Qm – d'Qm – d'Qm – a4

u= 6's – 6's – 6's – jf – 6's6's6'sjf

;kmf – ;kmf – ;kmf – k|Too – ;kmf g ;kmf

d'Qm – d'Qm – d'Qm – a4

3= /fs – /fs – /fs – jf – /fs/fs/fsjf

tftf] – tftf] – tftf] – k|Too – tftf] g tftf]

d'Qm – d'Qm – d'Qm – a4

ª= sfs – sfs – sfs – jf – sfssfssfsjf

rds – rds – rds – k|Too – rlDsnf]
d'Qm – d'Qm – d'Qm – a4

dflysf pbfx/0fdf k|o'Qm afGtfjf lqŒj ljz]if0f kbx¿df zAbx¿ tLg kN6

k|of]u ePsf] kfOG5 . oL zAbx¿sf] tLg kN6 k'g/fj[lQ eO{ k"0f{tf k|fKt ug{sf nflu

…jfÚ k|Too ¿k lnPsf] kfOG5 .

g]kfnL efiff Jofs0fdf afGtfjf efiffdf h:tf] lqŒj eP/ zAb lgdf{0f x'g] Joj:yf

kfOFb}g . of] afGtfjf effiffsf] cfˆg} ljz]iftf xf] .

#=% lqmof

agf]6sf cfwf/df afGtfjf lqmofnfO{ ;/n / hl6n u/L b'O{ k|sf/sf x'G5g\ M
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#=%=! ;/n lqmof

lqmof d"nx¿nfO{ ;/n lqmof elgG5 . afGtfjf lqmofd"n ;w}F Ps ¿k Joj:yf

dfq kfOG5 . logLx¿ :j/, Jo~hg :j/, :j/ Jo~hg / Jo~hg :j/ eP/ cfPsf

x'G5g\ .8

s= :j/j0f{ dfq ePsf lqmofd"n

O – xfF:5

P – lb;f u5{

v= :j/ / Jo~hg ePsf lqmofd"n

Pk – pleG5

Pg – ;'G5

Od – ;'T5

o'ª – a:5

cf]ª – aN5

cf]6 – efFlRrG5

u= Jo~hg / :j/ j0f{ ePsf lqmofd"n

6f – cfpF5

k] – 5fb\5

d' – u5{

nf] – eG5

rf – vfG5

nf – kms{G5

s' – tfltG5 

k] – 5fb\5

aL – lxF8\5

8 gf]jnlszf]/ /fO{ k"j{jt\, k[= $% .
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3= Jo~hg, :j/, Jo~hg ePsf lqmofd"n

vfk\ – ?G5

x'ª\ – kv{G5

r]k – af]N5

a'6 – af]nfpF5

5fk – n]V5

vf6 – hfG5
pko'{Qm pbfx/0fdf g+= s, v, u,3 df s]xL afGtfjf lqmofd"nx¿nfO{ k|:t't

ul/Psf] 5 . oL lqmofd"nx¿ t[tLo k'?if Psjrg ce"tsfnsf nflu k|o'Qm lqmof x'g\ .

g]kfnL efiff Jofs/0fdf klg Ps ¿k Joj:yf dfq ePsf ;/n lqmof x'G5g\ . oL

wft'df ;f]em} ¿kfos k|Too ufFl;g ;S5 . oL ;/n lqmofsf agf]6sf ;Gbe{df oL b'j}

efiffdf ;dfgtf kfOG5 . g]kfnL efiffdf lqmofd"nsf ¿kdf låtLo k'?if Psjrg

ce"tsfnsf lqmofx¿ cfPsf x'G5g\ eg] afGtfjf efiffdf t[tLok'?if Psjrg

ce"tsfnsf nflu k|o'Qm lqmofx¿ lqmofd"nsf ¿kdf k|of]u ul/Psf] kfOG5 . of] oL

b'O{ efiffdf kfOg] Jolt/]sL kIf xf] .

#=%=@ hl6n lqmof

b'O{ jf b'O{eGbf a9L wft'af6 ag]sf] lqmofnfO{ hl6n lqmof elgG5 . afGtfjf

efiffdf d'Vo lqmof;Fu Ps jf PseGbf a9L ;xfos lqmof ldn]/ hl6n lqmofsf]

lgdf{0f ePsf] kfOG5Ù h:t} M–

s= rf] lro' – vfO;Sof]  -Psjrg t[=k'=e"t_

v= o'ªo'ª – al;/xG5 -Psjrg t[=k'=, ce"t_

u= rf;fd'ª – vfFb}lyP -Psjrg lå=k', ce"t–

3= d'ªvfO;'ª – ul/xfn]  -Psjrg, k|=k'=, e"t_

ª= d'ªofª – ub}{5' -Psjrg, k|=k'=, ce"t_

r= 5fk\;fd' – n]Vb} u5{ -Psjrg, lå=k'=, ce"t_

5= 5fk\;fd'jfªf – n]Vb} lyP -ax'jrg t[=k'=, e"t_
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h= d'5fkofª – n]Vb}5g\ -ax'jrg, t[=k'=, ce"t_

em= jfªfcf]ofª – nfu]sf] lyof]  -t[tLok'?if,P=j=, e"t_

`= jfª;fd' – nfUb}u5{ -t[tLok'?if, P=j=, ce"t_

dflysf pbfx/0fdf k|o'Qm afGtfjf hl6n lqmofkbdf cy{ jf sfo{sf b[li6n] zLif{

lqmof;Fu ;xfos eP/ cfO{ lgdf{0f ePsf] kfOG5 .

g]kfnL efiff Jofs/0fdf klg d'Vo lqmof;Fu ;xfos lqmof ldn]/ hl6n lqmof

ag]sf] kfOG5 . oL hl6n lqmofnfO{ d'Vo lqmof / …x'Ú ;xfos lqmofaf6 ag]sf]

lqmofnfO{ ;+o'Qm lqmof / d'Vo lqmofn] …x'Ú afx]s cGo ;xfos lqmof lnP/ ag]sf]

lqmofkbnfO{ …ldlnt lqmofÚ egL ;+o'Qm / ldlnt u/L b'O{ k|sf/df ljefhg ul/Psf] 5 .9

o;/L b'O{ k|sf/df ljefhg u/]/ x]l/P klg afGtfjf efiff;Fu hl6n lqmofkbsf]

lgdf{0fsf ;Gbe{df ;dfgtf kfOG5 .

#=^ lqmofljz]if0f

lsg, s;/L, sxfF, slxn], slt cflb k|Zgsf] hjfkmdf cfpg] zAbnfO{ lqmof
ljz]if0f elgG5 . afGtfjf lqmofljz]if0f agf]6sf b[li6n] ;/n / hl6n b'O{ k|sf/sf
x'G5g\ .10

#=^=! ;/n -d"n_ lqmofljz]if0f

afGtfjf g]kfnL cy{

cfO{ cfh

xfg clxn] 

cfv'dfª lxhf] 

cf;]g cl:t

cfR5' cl:t

a9] w]/} 

x'gL w]/} 

pGgf yf]/} 

r'SgL yf]/} 

9 df]xg/fh zdf{, k"j{jt\ k[= &% .
10= gf]jnlszf]/ /fO{, k"j{jt\, k[= !$% .
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dfly k|o'Qm afGtfjf efiffsf ;a} ;/n -d"n_ lqmofljz]if0fdf Ps ¿kJoj:yf dfq

kfOG5 . g]kfnL efiffdf klg :jod\ ag]sf] lqmofljz]if0fnfO{ d"n lqmofljz]if0f elgG5 .

afGtfjf efiffdf h:t} g]kfnL efiffdf klg ;/n lqmof ljz]if0fdf Ps ¿k Jofj:yf

dfq kfOG5 .

#=^=@ hl6n jf Jo'TkGg lqmofljz]if0f

afGtfjf hl6n lqmof ljz]if0fx¿ Jo'Tkfbg, låŒj / lqŒj eP/ lgdf{0f ePsf] kfOG5 .

#=^=@=! Jo'Tkfbg

s_ ÷nf]÷ k|Toosf] k|of]u

lqmof k|Too lqmofljz]if0f g]kfnL cy{

O xfF:5 nf] Onf] xfF;]df

rf vfG5 nf] rfnf] vfPdf

la lx+8\5 nf] lanf] lx+8]df

afg\ cfpF5 nf] afg\nf] cfPdf

vf6\ hfG5 nf] vf6\nf] uPdf

vfGg' /fd|f]  nf] vfGg'nf] /fd|/L

dfly k|o'Qm afGtfjf lqmofd"ndf …nf]Ú k|Too nfu]/ lqmofof]uLsf] Jo'Tkfbg ePsf] 5 .

afGtfjfdf k|o'Qm …nf]Ú k|Too ¿kn] lqmofaf6 lqmofljz]if0f kbsf] lgdf{0f ug{ ;xof]u

u/]sf] kfOG5 . afGtfjfdf k|o'Qm …nf]Ú k|Toosf nflu g]kfnL efiff Jofs/0fdf 5'§}

Joj:Yff gkfOg' Jolt/]s kIf xf] .

v_ ÷ls÷ k|Toosf] k|of]u

cfwf/ ¿k k|Too Jo'Tkflbt lqmofljz]if0f g]kfnL cy{

pO;f o;f]  ls pO;fls o;/L

d'O;f To;f]  ls d'O;fls To;/L

vfO;f s;f]  ls vfO;fls s;/L

v'O;f To;f]  ls v'O;fls To;/L

oL dflysf pbfx/0fdf k|o'Qm afGtfjf lgZrofy{s jf k|Zgfy{s ;fj{gflds kbdf

…lsÚ k|Too ¿k nfu]/ lqmofljz]if0fx¿sf] Jo'Tkfbg ePsf] 5 .
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g]kfnL efiff Jofs/0fdf klg lgZrofy{s / k|Zgfy{s ;fj{gflds kbdf …/LÚ k|Too

¿k nfu]/ /Lltjfrs lqmofljz]if0f kbsf] Jo'Tkfbg ePsf] kfOG5 . 11 of] oL b'O{

efiffdf kfOg] ;dfg kIf xf] .

#=^=@=@ låŒj

afGtfjf efiffdf s]xL lqmofljz]if0fx¿ låŒj eP/ klg lgdf{0f ePsf 5g\ .

afGtfjf efiffdf lqmofljz]if0fsf] lgdf{0fdf låŒj, k"0f{ / cf+lzs b'O{ k|sf/n] ePsf]

kfOG5 .12

s= cf+lzs låŒj

!= v's – kfs – kfs – jf – v'skfskfsjf

tLtf] – k|Too – k|Too – k|Too – tLtf] g tLtf] 

d'Qm – a4 – a4 – a4

@= ;'g – r's – r's – jf – ;'gr'sr'sjf

cldnf] – k|Too – k|Too – k|Too – cldnf] g cfldnf] 

d'Qm – a4 – a4 – a4

#= n'd – v's – v's – jf – n'dv'sv'sjf

ux|f} – k|Too – k|Too – jf – ux|f} g ux|f}

d'Qm – a4 – 4 – a4

dfly k|o'Qm afGtfjf lqmofljz]if0f kbx¿df d'Qm -ljz]if0f_ ¿kdf hf]l8P/ cfPsf

a4 -k|Too_ ¿kx¿ låŒj ePsf 5g\ . o;/L låŒjkl5 zAbdf k"0f{tf Nofpg jf k|Too

¿ksf] of]u ePsf] 5 .

afGtfjf efiffdf ljz]if0fsf] ljz]iftfnfO{ hf]8 lbP/ eGbf ljz]if0fdf k|Too nfu]sf]

kfOG5 . lqmofljz]if0fsf] lgdf{0f ug]{ qmddf ljz]if0fnfO{ oyfjt /fv]/ o;df nfu]sf]

k|Too ¿ksf] dfq} låŒj eO;s]kl5 zAbdf k"0f{tf Nofpg jf k|Too ¿k hf]8\g] Joj:yf

kfOG5 . of] afGtfjf efiffsf] ljz]iftf xf] .

g]kfnL efiffdf d'Qm ¿k -ljz]if0f_x¿sf] k'g/fj[lQ eP/ lqmofljz]if0f kbsf]

lgdf{0f ePsf] kfOG5 . g]kfnL efiffdf zAbsf] s'g} c+zsf] k'g/fj[lQ eO{ cf+lzs låŒj
x'g] Joj:yf eP klg afGtfjf efiffdfh:tf] k|Too ¿ksf] dfq låŒj eP/ k"0f{tf k|fKt

11= df]xg/fh zdf{, k"j{jt\, k[= *^ .
12= gf]jnlszf]/ /fO{, k"j{jt\, k[= !$( .
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ug{ csf]{ k|Too lng] Joj:yf kfOFb}g . of] oL b'O{ efiffsf] lqmofljz]if0f lgdf{0fdf kfOg]

km/s jf leGgtf xf] .

v k"0f{ låTj

! jfr]s ± jfr]s  jfr]sjfr]s

emf]n ± emf]n  emf]n}emf]n

@= n]d5f]s ± n]d5f]s  n]d5f]sn]d5f]s

u'lnof] ± u'lnof]  u'lnof] g u'lnof]

#= d'sn]k ± d'sn]k  d'sn]kd'sn]k

cfFvfe/L cfF;' ± cfFvfe/L cfF;'  cfFve/L cfF;' g} cfF;'

$= lnl/k ± lnl/k  lnl/klnl/k

b'Anf] ± b'Anf]  b'Anf] g b'Anf] 

dfly k|o'Qm pbfx¿0fdf afGtfjf ljz]if0f kbx¿sf] k'g/fj[lQ eP/ lqmofljz]if0f

kbsf] lgdf{0f ePsf] 5 . g]kfnL efiff Jofs/0fdf klg afGtfjf h:t} ljz]if0f kbsf]

låŒj eP/ lqmofljz]if0f kbsf] lgdf{0f x'g] Joj:yf kfOG5 .

#=^=@=# lqTj

afGtfjf efiffdf s]xL lqmof / gfdx¿ tLgkN6 k|of]udf cfO{ lqŒj eO{

lqmofljz]if0f kbsf] lgdf{0f ePsf] kfOG5 .13 pbfx/0f x]/f}F–

s= d's – d's – d's – jf – d'sd'sd'sjf

cfFvf – cfFvf – cfFvf – k|Too – uxe/L cfF;'

v= x's – x's – x's – jf – x'sx'sx'sjf

xfjf – xfjf – xfjf – k|= – xjfOnf] 

u= ;f]k – ;f]k – ;f]k – jf – ;f]k;f]k;f]kjf

5fDg' – 5fDg' – 5fDg' – k|Too – 5fDb} lxF8\g'

3= 6's – 6's – 6's – jf – 6's6's6'sjf

;kmf – ;kmf – ;kmf – k|Too – w]/} ;kmf

pko'{Qm pbfx/0fdf k|o'Qm afGtfjf lqŒj eO{ lgld{t lqmofljz]if0fdf gfd lqmof /

ljz]if0f tLgkN6 k|of]udf cfP/ lqŒj ePsf 5g\ . o;/L lqŒj eP/ zAb lgdf{0f x'g]

13= gf]jnlszf]/ /fO{, k"j{jt\, k[= !%@ .
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Joj:yf afGtfjf efiffsf] ljz]iftf xf] . g]kfnL efiffdf o:tf] Joj:yf kfOFb}g . of] oL

b'O{ efiffaLrsf] Jolt/]s kIf xf] .

#=& gfdof]uL

gflds zAb jf kb;d"xsf k5fl8 hf]l8P/ cGo gfd, lqmof cflb;Fu ;DaGw

u/fpg] zAbnfO{ gfdof]uL elgG5 .14afGtfjf efiffdf gfdof]uLx¿ k|foM PseGbf a9L

¿ksf] of]uaf6 lgdf{0f ePsf x'G5g\ . yf]/} gfdof]uL dfq} Ps ¿k Joj:yf ePsf

x'G5g\ .15 o:tf Ps ¿k dfq ePsf gfdof]uLnfO{ ;/n / PseGbf a9L ¿kx¿sf]

of]u ePsf] gfdof]uLnfO{ hl6n gfdof]uL elgG5 .

#=&=! ;/n gfdof]uL

s= afGtfjf zAb g]kfnL cy{

5f]ª dfly

8'ª dfly

v's d'lg

a'l;6 cl3

8]ª kl5

x'6 leq

r's glhs

lr8f lt/

3/L v]/ 

pko'{Qm pbfx/0f -c_ df k|o'Qm afGtfjf ;/n gfdof]uLx¿df Ps ¿k Joj:yf

dfq kfOG5 . g]kfnL efiff Jofs/0fdf klg Ps ¿k Joj:yf dfq} ePsf dfly, d'lg,

;Dd, cl3, kl5, kv, ;fyh:tf ;/n gfdof]uLx¿ kfOG5g\ .16 of] oL b'O{ efiffaLrsf]

;dfg kIf xf] .

#=&=@ hl6n gfdof]uL

14= df]xg/fh zdf{, k"j{jt\, k[= *$ .
15= gf]jnlszf]/ /fO{, k"j{jt\, k[= &$ .
16= x]dfª\u/fh clwsf/L, k"j{jt\, k[= ^% .
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afGtfjf efiffdf :yfgjfrs jf clws/0f sf/s k|Too ¿ksf] of]u gfdof]uL /

gflds kbx¿;Fu eP/ hl6n gfdof]uL lgdf{0f ePsf] kfOG5Ù h:t} M

#=&=@=! :yfgjfrs jf clws/0f sf/s k|Toosf] k|of]u

s= uf]7f …8'ª\8'Ú

8'ª\ – 8' -dfly–df_

gf=of]= – clw= p= p=

uf]7dfly -jQmfeGbf dfly_

v= uf]7f 8'ª\o'

8'ª\ – o'

gf=of]= – clw= lg=p=

uf]7dfly -jQmfeGbf tn_

u= uf]7f 8'ª\of

8'ª – of -dfly–df_

gf=of]= – cl3=;=p=

uf]7dfly -jQmfsf] ;dfg prfOdf_

3= uf]7 8'ªof

8'ª – of

gf=of]= – clw=

uf]7dfly -jQmfsf] glhs_

ª= nfd 5f]ª\8'

5f]ª – 8'

dfly – df

gf=of]= – clw=p=p=

af6f]dfly -jQmfeGbf dfly_
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r= pÞª a'l;6\6f

a'l;6\ – 6f

cufl8 – df

gf=of]= – clw=

d]/f] 5]pdf

5= pÞª\ r'Þs8f

r'Þs\ – 8f

5]p – df

gf=of]= – clw=

d]/f] k5fl8 . 

h= vfp 3/L8f

e/L – 8f

v]/ – df

gf=of]= – k|=

slt v]/ . 

em= lvd 5f]ª8f

5f]ª – 8f

dfly – df

gf=of]= – clw=

3/ dfly .

`= lvd v's\8f

v's\ – 8f

d'lg – df

gf=of]= – clw=

3/ d'lg . 
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6= nfd 5f]ª\o'

5f]ª – o'

dfly – df

gf=of]= – clw=lg=p=

af6f]dfly -jQmfeGbf tn_

7= nfd 5f]ª\of

5f]ª – of

dfly – df

gf=of]= – clw=;=p=

af6f]dfly -jQmfsf] j/k/_

8= nfd 5f]ª\8f

5f]ª\ – 8f

dfly – df

gf=of]= – clw=;=p=

af6f]dfly -jQmf glhs st}_

9= pÞª j'l;6\8f

j'l;6 – 8f

cl3 – df

gf=of]= – clw=

d]/f]cl3

0f= pª 8]ª\8f

8]ª\ – 8f

k5fl8 – df

gf=of]= – clw=

-d]/f] k5fl8_
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t= lvd x'6\8f

x'6 – 8f

leq – df

gf=of]= – cl3

3/leq

y= cfd r's\8f

r's – 8f

5]p – df

gf=of]= – clw=

t]/f] 5]pdf 

pko'{Qm pbfx/0fdf k|o'Qm afGtfjf gfdof]uLx¿df :yfgflws/0f hgfpg km/s

km/s sf/s :yfgljz]if cg'¿k hf]l8g cfO{ hl6n gfdof]uLsf] lgdf{0f ePsf] 5 .

afGtfjf efiffdf ;/n gfdof]uLx¿df :yfgflws/0f hgfpg clws/0f sf/ssf] k|of]u

ug]{ Joj:yf kfOG5 eg] g]kfnL efiffdf o:tf] Joj:yf k|foM kfOFb}g . dflysf

pbfx/0fdf k|o'Qm afGtfjf :yfgflws/0f gfdof]uLx¿df clws/0f sf/ssf] of]u ePsf]

5 t/ g]kfnL gfdof]uLx¿df …5]pdfÚ afx]s cGo s'g} klg gfdof]uLdf clws/0f sf/s

nfu]sf] 5}g . of] oL b'O{ efiffaLrdf kfOg] km/s jf Jolt/]s kIf xf] .

afGtfjf efiffdf ;/n gfdof]uL / gfldskbsf] låŒj / ;df; eP/ klg hl6n

gfdof]uLsf] lgdf{0f ePsf] kfOG5 .

#=&=@=@ låTj

s= a'l;6 – a'l;6 Ö a'l;6a'l;6

cl3 – cl3 Ö cl3cl3

v= r's – r's Ö r'sr's

5]p – 5]pm Ö 5]p5]p

#=&=@=# ;df;

s= cf]of – oflg Ö cf]ofofgL

otf – ptf Ö otfptf
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v= x'6 – x'OFof Ö x'6x'OFof

leq – aflx/ Ö leqaflx/

u= ofGgL – df]ofGgL Ö ofDgLdf]ofDgL

j/ – k/ Ö j/k/

3= ofSsf]ofGgL – cf]sf]ofGgL Ö ofSsf]cf]sf]ofGgL

jfl/kl§ – kfl/kl§ Ö jfl/kfl/kl§

#=&=@=$PseGbf a9L gfdof]uLsf] ;+of]hg

s= lvd x'6ofGgL

x'6 – ofGgL

gf=of]= – gf=of]=

3/ leqlt/  . 

v= lvd v'sofGgL

v's – ofGgL

gf=of]= – gf=of]=

3/ d'lglt/ . 

u= lvd x'OofGgL

x'O{ – ofGgL

gf=of]= – gf=of]=

3/ aflx/lt/ . 

3= nfd 5f]ªofGgL

5f]ª – ofGgL

gf=of]= – gf=of]=

af6f] dfl:t/ . 

ª= nfd v'sofGgL

v's – ofGgL

gf=of]= – gf=of]=

af6f] d'lGt/ . 
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r= nfd r'sofGgL

r's –ofGgL

gf=of]= – gf=of]=

af6f] glhslt/ . 

dflysf] pbfx/0fdf afGtfjf ;/n gfdof]uLx¿sf] låŒj eP/ hl6n gfdof]uLsf]

lgdf{0f ePsf] 5 . kb kbx¿sf] ;df; eP/ hl6n gfdof]uLsf] lgdf{0f ePsf] 5,

To:t} PseGbf a9L ;/n gfdof]uLx¿sf] ;+of]hgaf6 hl6n gfdof]uLsf] lgdf{0f ePsf]

5 .

g]kfnL efiff Jofs/0fdf klg låŒj ;df; / PseGbf a9L gfdof]uLx¿sf] ;+of]hg

eP/ hl6n lqmofof]uL lgdf{0f ePsf] kfOG5 .17

#=* ;+of]hs

jfSodf zAb, kb;d"x / pkjfSo PsfOx¿nfO{ hf]8\g] zAbnfO{ ;+of]hg elgG5 .

of] ;+of]hsx¿ ax'zAbju{leq kb{5g\ . logn] zAb, kbfjnL, pkjfSox¿nfO{ hf]8\g]

sfd ub{5g\ .18 afGtfjf efiffsf ;+of]hsx¿ agf]6sf b[li6n] ;/n / hl6n b'O{

lsl;dsf x'G5g\ .

#=*=! ;/n ;++of]hs

s= afGtfjf ;+of]hs g]kfnL cy{

gª /÷;Fu

5]÷5fª eg] klg

lscf kl5

x] ls 

d]g÷v'g t/÷ t ÷eg] 

nf] eg] 

pko'{Qm{ pbfx/0fdf k|o'Qm afGtfjf ;/n ;+of]hsx¿df Ps ¿k Joj:yf dfq

kfOG5 .

17= x]dfª\u/fh clwsf/L, P]hg\, k[= ^& .
18= P]hg\, k[= ^^ .



41

g]kfnLefiff Jofs/0fdf klg /, jf, of, clg, klg, t/ lsGt' cflb h:tf Ps¿k

Joj:yf dfq} ePsf ;/n ;+of]hsx¿ kfOG5g\ . of] oL b'O{ efiffaLrsf] ;dfg kIf xf] .

#=*=@ hl6n ;+of]hs

afGtfjf efiffdf PseGbf a9L ;+of]hsx¿sf] of]uaf6 hl6n ;+of]hssf] lgdf{0f

ePsf] kfOG5 .
s= lg5]÷lg5fª

lg÷lg – 5fª
;+of] – ;+of]=
eP klg

v= v'glscf
v'g\ – lscf
;+of] – ;+of]
To;kl5

u= v'glg5fª
v'g – lg5fª
;+of] – ;+of]
t/ klg

3= v'glscf5]
vg' – lscf – 5]
;+of]= – ;+of] – ;+of]
tfklg

ª= d'glscf
d'g – lscf
;+of] – ;+of]
To;kl5÷To;sf/0f

r= v'glscf
vg' – lscf
;+of]= – ;+of]=
clg÷To;kl5

dfly k|o'Qm pbfx/0fx¿df PseGbf a9L afGtfjf efiffsf] ;+of]hsx¿sf] ;+of]hg -

of]u_ eP/ hl6n ;+of]hssf] lgdf{0f ePsf] 5 .

g]kfnL Jofs/0fdf klg PseGbf a9L ;+of]hsx¿sf] of]u eP/ lsgls, lsgeg],

To;sf/0fh:tf hl6n ;+of]hsx¿sf] lgdf{0f ePsf] kfOG5 .
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#=( ljidoflbaf]ws

s]xL zAbx¿ k|foM jfSosf cufl8 k[ys\ ¿kdf cfO{ To;df JoQm cjwf/0ffdfly

ljleGg dgf]efj hufpg] ub{5g\ . o:tf zAbnfO{ ljidoflbaf]ws elgG5 .19 afGtfjf

efiffdf o:tf ljido hgfpg] ljidoflbaf]ws kbx¿ lgDgfg';f/ 5g\–

#=(=! cfZro{jfrs

s= cfs'O{÷cfu'O{ cxf]÷cf]xf]

cfs'O{÷cfu'O{ Û b]d vfGg'cf] 5f .

cxf]÷cf]xf] Û slt /fd|f] gfgL . 

v= cfRr] cfRr}

cfRr] df]sf] lbnf} Û

cfRr} Tof] s] xf] Û 

u= cfDo'O{ cfDd}

cfDd'O{ Û cf]sf] l8 ln;f .

cfDd} Û of] s] eof] . 

3= cfDo'r'g' cfDd} -w]/} dfof k|s6 u/]/ eGbf_

cfDo'r'g' ˜ vfgf ;fªf 9f6f .

cfDd} Û tnfO{ s;n] s'6\of] . 

#=(=@ zf]sjfrs

s= cfsfP÷cfufP s7}÷x/]

cfsfP÷cfufP M df]sf] b]Dvf ;Þ'jf

s7} Û x/] M Tof] slxn] d¥of] 

v= cfd'gL s7} 

cfd'gL M cf]sf] l8 ln;f

s7} Û of] s] eof] . 

19= P]hg\, k[ &! .
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u= xfn} M l56f] 

xfn} M nf]6\ofª;f afg}

l56f] M s'b\b} cfOhg÷cfpg . 

#=(=# k|z+;fjfrs

s= cfnfª\u] :ofaf;÷wGojfb

cfnfª\u] M vfgf 6f]kfª\ d'gf ln;f

:ofaf; M ltdL 7"nf] dfG5] eof} . 

#=(=$ lt/:sf/jfrs

s= cfl5 l5÷5\of

cfl5 M vf:sf] gfdofªsf] Û

l5÷5of M  s:tf] ugfPsf] . 

v= y'Ssf y'Ss÷y'OSs

y'Ssf M ªf;'d df6\8'ªsf] d'gf .

y'Ss M nfh gePsf] dfG5] . 

#=(=$ ;Djf]wgjfrs gfd

s= ÷P Û P
P Û l;Ddf .

P M sfG5L . 

v= ÷PO{÷ cf] 
PO{ M 6f]ª\a' .

cf] M 7"n] . 

u= ÷cp÷ cf] 
cp M ;'ldqf .

cf] M ;'ldqf . 

3= ÷xp÷ xf}
xp M lglstf l8 ln;f .

xf} M lglstf s] eof] . 
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#=(=% kL8fjfrs

s= cfOof÷P]øof

cfOof a's 6'jf .

…P]øofÚ M k]6 b'Vof] . 

v= cfR5'÷ cfR5'

cfR5' M r'ªf n'jf .

cfR5' M hf8f] eof] . 

u= cfTyf]÷cfTy'÷cfTyf

cfTyf] M ldcf xÞ6fª .

cfTyf M cfuf]n] kf]Nof] . 

afGtfjf efiffdf dfly pbfx/0fdf k|o'Qm cfZro{, zf]s, k|z+;f, lt/isf/ ;Daf]wg,

kL8fh:tf dgsf] cfsl:ds efj jf j[lQ a'emfpg] ljidojfrs kbx¿ kfOG5 . oL

ljidoaf]ws kbx¿n] dgf]efj;Fu ;Da4 ljleGg cy{ a'emfpg] sfd ub{5g\ .

g]kfnL efiff Jofs/0fdf cy{sf cfwf/df xif{jfrs -cem, wGo, ho cflb_,

zf]sjfrs -xf, xfO, Hof, ysys, s7} cflb_ cfZor{jfrs -cf]xf], cfDd}, cfRr} cflb_

k|z+;fjfrs -Jofaft\, :ofjf;, jfx cflb_ lt/isf/jfrs -l5, 5\of, wt\, lwSsf/ cflb_

;Daf]wgjfrs -P, x], /], cf], xf} cflb_ h:tf dgsf cfsl:ds efj jf pb\uf/ JoQm

ug]{ ljidojfrs kbx¿ kfOG5g\ .20

afGtfjf / g]kfnL b'j} efiffdf jfSosf cufl8 k[ys\ ¿kdf cfO{ To;df JoQm

cjwf/0ffdfly ljleGg dgf]efj hgfpg lj:dofbLaf]ws zAbx¿sf] k|of]u ul/G5 . of]

oL b'O{ efiffaLrsf] ;dfg kIf xf] eg] afGtfjf efiffdf g]kfnL efiffdf h:tf] v';L jf

xif{ k|s6 ug{ cxf, wGo, hoh:tf 5'§} ljido JoQm ug]{ zAb gkfOg' leGgtf jf

Jolt/]s kIf xf] .

20= df]xg/fh zdf{, k"j{jt\, k[= (# .
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#=!) lgkft

jfSodf cfl>tsf ¿kdf k|o'Qm eO{ jfSofTds wf/0ff Bf]ltt ug]{ cJoonfO{

lgkft elgG5 .21 jQmfsf] clek|fo a'emfO{ cy{ :ki6 kfg{ lgkftx¿sf] k|of]u ul/G5 .

lgkft cfl>t zAb ePsf]n] o;nfO{ lemSbf klg jfSosf] ;+/rgf elTsFb}g . afGtfjf

efiffdf lgDg lgkftx¿sf] k|of]u ul/Psf] kfOG5 .

#=!)=! lgZrojfrs

s= ÷ªf÷g}

!= vfgfcf sf]s ªf rfdfln

t}n] eft g} vfg'kb{5 . 

@= df]sf] ªf afGdfln

Tof] g} cfpg'k5{ 

v= ÷nf]÷ t

!= rf nf] x'Oof 5f]d;fcf] ofª

wfg t aflx/ ;'sfPsf] 5 . 

@= df]sf] nf] lvD8f vf/f

Tof] t 3/ uof] . 

u= ÷P÷kf] 

!= l;Ddf afgfcf] b]Dvf P

sfG5L cfPsL slxn] kf] . 

@= df]sf] vf6\cf] b]Dvf P

Tof] hfg] slxn] kf] Û

3= ÷O÷lg

df]sf] O

Tof] lg 

21= df]xg/fh zdf{, k"j{jt\ .



46

#=!)=@ ;Gb]zjfrs

s= ÷x]÷ ls 

/fd afgfx]

/fd cfof] ls . 

#=!)=# k/f]If sygjfrs

s= ÷lgdfª÷ /]÷c/] 

df];fcf sf]s dfgrf8f] lgdfª .

To;n] eft vfPg /]÷c/] . 

#=!)=$ cfu|xjfrs

s= ÷P]÷ lg÷x} 

g'nf]s vf/f P]

/fd|/L hfp x} . 

v= vfGg'nf] lvK6f P]

/fd|/L k9 x} . 

afGtfjf efiffdf dfly k|o'Qm lgZrojfrs, ;Gb]zjfrs, k/f]Ifsygjfrs

cfu|xjfrs h:tf lgkftx¿ cfˆgf] vf; cy{ geP klg jQmfsf clek|fo a'emfO{ cy{

:ki6 kfg{ k|of]u ePsf x'G5g\ .

g]kfnL efiffdf klg jfSox¿df k|o'Qm vf; kb jf jfSos} cy{nfO{ plhNofpg

d2t ug]{ c/], /], ls, Sof/, s] nf}, n, x} t, nf, kf], g} cflb h:tf lgkftx¿sf] k|of]u

ePsf] kfOG5 .

afGtfjf / g]kfnL b'j} efiffdf k|o'Qm lgkftx¿ a4¿k ;d"xdf kb{5g\ . oL

lgkftx¿df Ps ¿k Joj:yf dfq kfOG5 . o; ;Gbe{df oL b'O{ efiffaLrdf ;dfgtf

ePsf] kfOG5 .

#=!! ;f/f+z

o; cWofodf afGtfjf / g]kfnL efiffsf kbju{ gfd, ;j{gfd, ljz]if0f, lqmof,

lqmofljz]if0f, gfdof]uL, ;+of]hs, lj:doflbaf]ws / lgkftsf agf]6;DaGwdf Jolt/]sL

cWoog ul/Psf] 5 .
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gfdsf] ;Gbe{df Ps ¿k dfq ePsf d"n gfdnfO{ ;/n / Jo'Tkflbt jf PseGbf
a9L ¿k Joj:yf ePsf lgld{t gfdnfO{ hl6n u/L b'O{ ju{df ljefhg ul/Psf] 5 .
afGtfjf efiffdf d"n jf cfwf/ gfddf k'lnª\uLaf]ws …kfÚ k|Too ¿k nfu]/ k'lnª\uL
gfdsf] lgdf{0f x'G5 eg] g]kfnL efiffdf o:tf] Joj:yf kfOFb}g of] oL b'j} efiffaLrsf]
km/s kIf xf] eg] k'lnª\uL gfd, Jo'Tkfbg x'g] k|lqmofdf afGtfjfdf …dfÚ k|Too /
g]kfnLdf …O{Ú …OgLÚ, …gLÚ h:tf k|Too¿ksf] k|of]u eO{ :qLlnª\uL zAbsf] Jo'Tkfbg x'g'
;dfg kIf xf] . To:t} afGtfjf efiffdf cGo efiffaf6 ;fk6L lnPsf zAbx¿df
cfsf/fGt nufP/ gfdsf] Jo'Tkfbg ug]{ Joj:yf kfOg', g]kfnL efiffdf kfOg] åGå,
tTk'?if, ax'a|Llx ;df;sf cltl/Qm afGtfjf efiffdf tLgj6f gfdx¿sf] ;df; eP/
ljz]if ;df; Joj:yf kfOg' oL b'O{ efiffaLrsf] gfdsf] agf]6df kfOg] Jolt/]sL kIf
xf] .

;j{gfdnfO{ klg agf]6sf cfwf/df ;/n / hl6n u/L x]l/Psf] 5 . ;/n
;j{gfdsf ;Gbe{df oL b'O{ efiffdf ;dfgtf kfOG5 . hl6n ;j{gfdsf] lgdf{0fsf
;Gbe{df g]kfnLdf ax'jrgaf]ws k|Toosf] dfq k|of]u x'G5 eg] afGtfjf efiffdf
ax'jrgsf] cltl/Qm låjrgaf]ws k|Toosf] klg k|of]u ePsf] kfOg' oL b'O{ efiffaLrsf]
Jolt/]s kIf xf] . afGtfjfdf kfOg] k|ydk'?if låjrg / ax'jrgdf kfOg] ;dfj]zL /
c;dfj]zL k|Too ¿k g]kfnL efiffdf kfOFb}g . of] oL b'O{ efiffdf kfOg] csf]{ Jolt/]s
kIf xf] .

ljz]if0fsf ;Gbe{df ;/n ljz]if0fsf] agf]6df oL b'O{ efiffdf ;dfgtf kfOG5 .
hl6n ljz]if0fsf Jo'Tkfbgsf qmddf g]kfnL efiffdf eg] d"n ljz]if0fdf Psf/fGt /
cfsf/fGt nufP/ k'lnª\uL ljz]if0fsf] O, OgL, gL k|Too ¿k nuf/ :qLlnª\uL
ljz]if0fsf] Jo'Tkfbg ul/G5 . afGtfjf efiffdf klg …kfÚ k|Too nufP/ k'lnª\uL / …dfÚ
k|Too ¿k nufP/ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg ul/G5 . o;sf cltl/Qm k'lnª\uL
qmdaf]ws ljz]if0fdf …dfÚ k|Too nufP/ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg ubf{ k'lnª\uL
clGtd j0f{ nf]k eP/ …dfÚ k|Toosf] of]u eO{ :qLlnª\uL ljz]if0fsf] Jo'Tkfbg ePsf]
kfOG5 . of] oL b'O{ efiffaLrsf] Jolt/]s kIf xf] . ;df; eP/ ljz]if0f lgdf{0f x'g]
k|lqmofdf oL b'O{ efiffdf ;dfgtf kfOG5 . låŒj eP/ ljz]if0f lgdf{0f x'g] qmddf
afGtfjfdf d"n zAb;Fu cfPsf k|Too -a4_ ¿ksf] dfq k'g/fj[lQ ePsf] kfOG5 eg]
g]kfnLdf d"n zAbsf] g} k'g/fj[lQ ePsf] kfOG5 . To:t} afGtfjf efiffdf lqŒj eP/
klg ljz]if0f kbsf] lgdf{0f ePsf] kfOG5 . of] oL b'O{ efiffsf ljz]if0fsf] agf]6df kfOg]
Jolt/]s jf km/s kIf xf] .

afGtfjf / g]kfnL lqmofnfO{ agf]6sf cfwf/df ;/n / hl6n egL b'O{ ju{df
x]l/Psf] 5 . oL b'j} efiffsf ;/n lqmofx¿df Ps ¿kJoj:yf dfq kfOG5 . To:t}
hl6n lqmofsf] lgdf{0fsf] qmddf klg ;dfgtf kfOG5 . afGtfjf lqmofd"nx¿
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t[tLok'?if Psjrg ce"tsf nflu k|o'Qm lqmofx¿ x'G5g\ eg] g]kfnL lqmofd"nx¿
låtLo k'?if Psjrg ce"tsf nflu k|o'Qm lqmofx¿ x'G5g\ . of] oL b'O{ efiffsf
lqmofsf ;Gbe{df kfOg] Jolt/]s kIf xf] .

lqmofljz]if0fsf] ;Gbe{df hl6n lqmofljz]if0fsf] Jo'Tkfbgsf qmddf afGtfjf

efiffdf nf], ls h:tf k|Too ¿ksf] k|of]u ul/Psf] kfOG5 eg] g]kfnL efiffdf klg

Psf/fGt / Osf/fGt -/L_ ¿ksf] k|of]u x'g' ;dfg kIf xf] . afGtfjf efiffdf låŒj x'Fbf

a4¿ksf] dfq k'g/fj[lQ x'g' / g]kfnLdf d'Qm ¿ksf] k'g/fj[lQ x'g', To:t} afGtfjf

efiffdf lqŒj eO{ lqmofljz]if0fsf] lgdf{0f x'g] Joj:yf kfOg' oL b'O{ efiffaLr kfOg]

leGgtf jf Jolt/sL xf] .

gfdof]uLnfO{ klg ;/n / hl6n u/L b'O{ k|sf/df g} ljefhg u/L x]l/Psf] 5 .

;/n gfdof]uLsf] agf]6df oL b'O{ efiffaLr ;dfgtf kfOG5 . afGtfjf efiffdf

:yfgflws/0f hgfpg km/s km/s sf/s :yfg ljz]if cg';f/ ;/n gfdof]uL jf

gfldskb;Fu hf]l8g cfO{ hl6n gfdof]uLsf] lgdf{0f ePsf] kfOG5 eg] g]kfnL efiff

Jofs/0fdf o:tf] Joj:yf kfOFb}g . of] oL b'O{ efiffsf gfdof]uLsf] agf]6df kfOg]

Jolt/]sL xf] .

afGtfjf / g]kfnL b'j} efiffdf Ps ¿k Joj:yf dfq ePsf ;/n ;+of]hs /

PseGbf a9L ;+of]hsx¿sf] ;+of]hg jf of]u eP/ hl6n ;+of]hssf] lgdf{0f ePsf]

kfOG5 . ;+of]hssf] agf]6sf ;Gbe{df oL b'O{ efiffaLr To:tf] leGgtf kfOFb}g .

lj:dofbLaf]wssf ;Gbe{df afGtfjf efiffdf ljleGg dgf]efj hgfpg]

cfZro{jfrs, zf]sjfrs, k|z+;fjfrs, lt/isf/jfrs, ;Daf]wgjfrs /

kL8fjfrsh:tf ljleGg lj:dofbLaf]ws kbx¿sf] k|of]u ul/Psf] kfOG5 t/ g]kfnL

efiffsf] t'ngfdf afGtfjf efiffdf s]xL sd kbx¿sf] k|of]u kfOG5 . h:tf] g]kfnL

efiffdf kfOg] xif{jfrs cxf, wGo, hoh:tf ¿kx¿ afGtfjf efiffdf kfOFb}g . of] oL

b'O{ efiffsf lj:odflbaf]ws kbdf kfOg] Jolt/]s kIf xf] .

jfSodf cfl>tsf ¿kdf k|o'Qm eO{ jQmfsf] clek|fo a'emfO{ cy{ :ki6 kfg{

lgkftx¿sf] k|of]u afGtfjf / g]kfnL b'j} efiffdf ul/G5 . oL b'j} efiffsf k|of]udf

cfpg] lgkftx¿df Ps ¿k Joj:yf kfOG5 . oL a4¿k Joj:yf cGtu{t kb{5g\ .
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cWofo rf/

afGtfjf efiff / g]kfnL efiffsf] Jofs/l0fs
wf/fsf] Jolt/]sL cWoog

$=! kl/ro

o; cWofodf afGtfjf -/fO{_ / g]kfnL efiffsf Jofsl/0fs wf/fcGtu{t sfn, kIf,

efj, jfRo, cs/0f, ;ª\ult -lnª\u, jrg, k'?if_ ;DaGwL zLif{s / pkzLif{sdf s]lGb|t

/x]/ oL b'O{ efiffsf pQm Jofs/l0fs wf/fdf b]lvg] leGgtf / o;DaGwL afGtfjf

efiffsf ljz]iftfx¿nfO{ b]vfpg] k|of; ul/Psf] 5 .

$=@sfn

sfn ;doaf]ws Jofsl/0fs sf]l6 xf] . afGtfjf efiffdf efiffsf] ¿kfTds

Joj:yfsf cfwf/df e"t / ce"t u/L b'O{ sflns e]b kfOG5g\ .

$=@=! e"tsfn

e"tsfn lat]sf] ;dosf] ;ª\s]t ug]{ lqmofsf] Tof] ¿knfO{ hgfpF5 h;n]

sfo{Jofkf/ jf cj:yfsf] ;do ;dfKt eO;s]sf] a'emfpF5 . afGtfjf efiffdf kfOg]

o:tf] e"tsflns lqmofnfO{ lgDgfg';f/ x]g{ ;lsG5 .

s= pÞª\sf lvd8f afgfª

afg\ – cf – ª

lqmof e"=k|= k|=k'=P=j=

d 3/ cfPF . 

v= pÞªsfrf lvd8f afgfrf

afg\ – cf – rf

lqmof e"=k|=– k|=k' lå j c;df=

xfdL 3/ cfof}F .  -b'O{hgf, c;dfj]zL_

u= pÞª\sflr lvd afgflr

afg – cf – lr

lqmof– e"=k|= – k|=k' låj= ;df=

xfdL 3/ cfof}F . -b'O{hgf ;dfj]zL_

3= pÞªsfg\sf lvd aflgg\sf
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afg\ – Og\sf

lqmof– e"t – k|=k'= ax'=

xfdL 3/ cfof}F . 

ª= vfgf lvd8f tafgf

t afg – cf

pk= lqmof – e"t lå=k' P=k|=

t÷ltdL 3/ cfO;÷cfof} .

r= df]sf] lvd afgf

afg\ – cf

lqmof – t[=k'= P=j=k|=

Tof] 3/ cfof] . 

5= df]sf]lr lvd dafgf

d – af – cf

pk= – lqm= – t[=k'= ax'=

ltgLx¿ 3/ cfP . 

dflysf pbfx/0fdf lat]sf] ;dosf] ;ª\s]t ug]{ afGtfjf lqmofx¿ afgfª -afg–

cf–ª cfPF _, df cfª, afgfrf -afg\–cf–rfM cfof}F_ df cfrf, afgflr -afg\–cf–lr

cfof}_ df cflr, afgf -afg\–cfM cfof]_ df …cfÚ k|Too ¿k nfu]/ cfpg] sfo{Jofkf/

lat]sf] ;dodf ;DkGg eO{ ;dfKt eO;s]sf] a'emfpF5 eg] t[tLo k'?if ax'jrg lqmof

d'afgf -d'–afg\–cf M cfP_ df …cfÚ k|Toosf cltl/Qm t[tLok'?if ax'jrgaf]ws …d'Ú

pk;u{ klg nfu]sf] 5 . of] afGtfjf efiffsf] cfˆg} ljz]iftf xf] .

g]kfnL efiffdf klg e"tsfnsf] af]w u/fpg wft'df PF, of}, of], P h:tf k|Too ¿k

hf]l8Psf] kfOG5 t/ afGtfjf efiffdf e"tsfnaf]ws …cfÚ k|Toosf cltl/Qm …d'Ú pk;u{

;d]t k|of]u ePsf] kfOg' oL b'O{ efiffaLrsf] Jolt/]s kIf xf] .
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tflnsf g+= (

e"tsflns ¿kfjnL

k|=k'= ;dfj]zL

Psjrg låjrg ax'jrg

afgfª

afg\–cf–ª

lqm=–e"=k|=

cfP

afgflr

afg\–cf lr

lqm=–e"=lå–=j=

k|=

cfof}

aflgg\

afg\–cf–Og\

lqm–e"=ax'=k|=

cfof} 

c;dfj]zL afgfrf

afg\–cf–rf

lqm=–e"=lå=j=k|=

cfof}F 

aflgg\sf

afg\–cf–Og\sf

lqm=–e't ax'==k|=

cfof}F
lå=k'= ;fdfGo

cfb/

afgf

afg\–cf

lqm=e"=P=k|=

cfO;\÷cfof}

afgflg\

afg\–cflgg\

lqm=e=cfb/=k|=

cfpg'eof] 

afgflr

afg\–cf–lr

lqm=e"t=lå=j=k|=

cfof}

afgflgg\

cfpg'eof] 

afgflgg\

afg\–cf–lgg\

lqm=e"=ax'=k|=

cfof}

afgflgg\

cfpg'eof] 

t[=k'= afgf

afg\–cf

lqm=k|=

cfof] cfOg 

afgflr

afg\–cf–lr

lqm=e"=lå=j=k|=

 cfP 

d'afgf

d'–afg\–cf

pk=lqm=k|=

cfP
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$=@=@ ce"t sfn

afGtfjf efiffdf ce"t sfnnfO{ jt{dfg / eljiot\ u/L b'O{ sfn Joj:yfdf x]g{

;lsG5 .

$=@=@=!jt{dfg -ce"t_ sfn

o; sfnsf lqmofn] sfo{Jofkf/ rln/x]sf] t/ k"/f rflxF gePsf] eGg] a'emfpF5Ù

h:t} M–

s= pÞª\sf Oªf

O – ªf

lqm= – k|= ce"= P=j= k|=k'=

d xfF:5' . 

v= pÞª\sf Oªfªf

O – ªfªf

lqm= – k|=ce"t k|=k', P=j=

d xfF:b}5'÷xfFl;/x]sf] 5' .

u= vfgf Oofª

O – ofª

lqm= – k|= lå=k'= P=j= ce"t

tF÷ltdL xfFb}5f}÷xfF:b}5;\ . 

3= vfgf O

lqmof

ltdL xfF:5f} . 

ª= df]sf] O

lqmof

Tof] xfF:5 . 

r= df]sf]lr d'Oofª

d' – O – ofª

pk= – lqm= – k|= t[=k', jx'= ce"t

ltgLx¿ xfF:b}5g\ . 
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dfly pbfx/0fdf k|o'Qm afGtfjf lqmofx¿df k'?if / jrgcg'¿k lqmofdf jt{dfg
sfnaf]ws k|Too / pk;u{ ¿k nfu]sf] kfOG5 eg] låtLok'?if Psjrg / t[tLok'?if
Psjrg lqmofdf jt{dfg sfnaf]ws ¿k gnfu]/} klg jt{dfg cj:yfsf] ;ª\s]t u/]sf]
5 . g]kfnL efiffdf 5', 5f}, 5, 5], l5g\, 5];\, 5g\ cflb h:tf lqmofsf ce"tsflns
¿ksf] /rgf …5Ú wft'af6 ul/G5 . lnª\u, jrg k'?if cflbsf e]bn] …5Ú wft'sf ljljw
¿kx¿ lnPsf x'G5g\ .22 o;/L g]kfnL efiffdf jt{dfg sfn hgfpg s'g} g s'g} k|Too
lqmofdf nfusf] x'G5 t/ afGtfjf efiffsf låtLo  k'?if Psjrg / t[tLo k'?if
Psjrgsf lqmofdf k|Too jf pk;u{ nfu]sf] kfOFb}g . of] oL b'O{ efiffaLrsf] Jolt/]s
jf leGgtf xf] .

;fdfGo jt{dfg sflns lqmof ¿kfjnL

tflnsf g+= !)
Psjrg låjrg ax'jrg

k'lnª\u :qLlnª\u
k|=k'= ;dfj]zL afg\ªf

afg\ – ªf
lqm= – k|=
cfpF5'

afg\lr
afg\ – lr
lqm= – k|=
cfpF5f}

aflgg\
afg\ – Og\
lqm= – k|=
cfpF5f}

c;dfj]zL afg\rf
afg\ – lr
lqm= – k|=
cfpF5f}

aflgg\sf
afg\ – Og\sf
lqm= – k|=
cfpF5f}

lå=k'= ;fdfGo afg\
lqm=
cfpF5;\÷cfpF5f}

afg\
cfpF5];÷
cfpF5\of}

afg\lr
afg\ – lr
lqm= – k|=
cfpF5f}

aflgg\
afg\ – Og\
lqm= – k|=
cfpF5f}

cfb/ aflgg\
afg\ – Og\
lqm= – k|=
cfpg'x'G5

aflgg\

cfpg'x'G5 . 

aflgg\

cfpg'x'G5 .
t[=k'= afg\

lqm=
cfpF5f}

afg\
cfpF5] 

afg\lr
afg\–lr
lqm=– k|=
cfpF5g\

d'jfg\
d' – afg\
pk=– lqm=
cfpF5g\ 

22= df]xg/fh zdf{, k"j{jt\, k[= @#% .
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jt{dfgsflns lqmof ¿kfjnL

tflnsf g+= !!
Psjrg låjrg ax'jrg

k'lnª\u :qLlnª\u

k|=k'= ;df= Oªfªf
O– ªfªf
lqm= – k|=

xfF:b}5'÷xfFl;/x]5'

Olrªlr
O – lrª\lr
lqm= – k|=

xfF:b}5f}÷xfFl;/x]5f}

Og\ofg\
Og\–ofg\
lqm= – k|=

xfF:b}5f}÷xfFl;/x]5f}
c;df= Orfª\rf

O–rfª\rf
lqm= – k|=

xfF:b}5f}F÷

xfFl;/x]sf 5f}F

Og\ofg\sf
O–g\ofg\sf
lqm= – k|=

xfF:b}5f}F÷

xfFl;/x]sf 5f}F
lå=k'= ;fdfGo Oofª

O–ofª\
lqm=

xfF:b}5÷

xfFl;/x]sf]5 . 

xfF:b}5]÷

xfFl;/x]sL 5] .
Olrª\lr
O–lrª\lr
lqm= – k|=

xfF:b}5g\÷

xfFl;/x]sf 5g\ .

Og\ofg\
O–g\ofg\
lqm= – k|=

xfFl;/x]sf 5f}÷

xfF:b}5f}. 
cfb/ Og\ofg

O–g\ofg
lqm= – k|=

xfF:b}x'g'x'G5÷

xfFl;/xg'ePsf] 5 . 

Og\ofg
O–g\ofg
lqm= – k|=

xfF:b}x'g'x'G5÷

xfFl;/xg' ePsf] 5 .

Og\ofg
O–g\ofg
lqm= – k|=

xfF:b}x'g'x'G5÷

xfFl;/xg'ePsf] 5 .
t[=k'= Oofª

O–ofª
lqm= k|=

xfF:b}5÷

xfFl;/x]sf] 5 . 

xfF:b}5]÷

xfFl;/x]sL 5] .
Olrª\lr
O–lrª\lr
lqm= – k|=

xfF:b}5g\÷

xfFl;/x]sf 5g\ .

dOofª
d–O–ofª
pk=– lqm=k|=

xfF:b}5g\÷

xfFl;/x]sf 5g\ .

$=@=@=@ eljiot sfn

e/,} ef]ln jf eljiodf x'g] ul/g] sfdnfO{ ce"t sfnn] af]w u/fPsf] kfOG5 .

afGtfjf efiffdf jt{dfg sfns} lqmof ¿kn] eljiot klg hgfPsf] kfOG5Ù h:t} M
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s= dfª\sf]n]g pÞª\sf vf6\ªfªf

vf6\ – ªfªf

lqm= – k|=k'=P=j= k|=

ef]ln d hfFb}5'÷hfg]5' . 

v= l5G6f]n]g df]sf] afg\ofª

afg\ – ofª

lqm= – t[=k'=P=j=k|=

kl;{ Tof] cfpFb}5 . 

u= xflgg\ df]sf]lr d'vf6\ofª

d' – vf6\ – ofª

pk= – lqm= – t[=k'=ax'=k|=

e/} ltgLx¿ hfFb}5g\÷hfg]5g\ . 

dfly k|o'Qm pbfx/0fdf e"tsflns lqmof / jt{dfgsflns lqmofx¿ ;dfg b]lvP

klg k|;ª\un] km/s 5g\ .

g]kfnL efiffdf klg eljiot\ kl/j]z hgfpg] lqmofkbn] 5'§} ¿kflos Joj:yf

lnPsf] kfOFb}g . eljiot\ sfnsf nflu …g]Ú k|Too s[bGtLo lqmof …5Ú sf ¿kx¿df

of]u eP/ cfP klg of] eljiot\sf nflu lje]bs geP/ k"/s jf j}slNks dfq eP/

cfpF5 . oBlk jt{dfgaf6 eljiot\nfO{ cnUofpg …g]5Ú k|Too ¿ksf] k|of]u

ul/G5 .23 o;/L afGtfjf efiffsf] Jofs/l0fs Joj:yfdf gkfOg] eljiot\sflns lqmof

Joj:yf g]kfnLdf kfOg' Jolt/]s kIf xf] .

$=# kIf

kIfn] vf; sfnsf] kl/j]zleq lqmofsf] sfo{sf] k|s[lt tyf ljt/0fnfO{ hgfpF5 .

To;}n] o;af6 lqmofsf ljleGg cj:yf jf r/0fx¿ JoQm x'G5g\ . g]kfnL efiffdf

ck"0f{, k"0f{, cEo:t / c1ft\ u/L rf/ lsl;dsf kIfx¿ kfOG5g\ . afGtfjf efiffdf

k"0f{, ck"0f{, cEo:t / zL3|tf u/L rf/ lsl;dsf kIf kfOG5g\ .24

23= x]dfª\u/fh clwsf/L, k"j{jt\, k[= !!* .
24 l8s afGtfjf, k"j{jt\, k[= #^ .
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$=#=! ck"0f{ kIf

ck"0f{ kIfn] s'g} vf; ;dodf sfo{ k"/f geO;s]sf] jf eO/x]sf] cj:yfnfO{

a'emfpF5 . afGtfjf efiffdf ck"0f{ kIf, ck"0f{ jt{dfg / ck"0f{ e"t u/L b'O{sflns

kl/j]zdf cfPsf] kfOG5 . pbfx/0f x]/f} M–

$=#=!=! ck"0f{ jt{dfg

s= pª\sf sf]s rfªfªf

rf – ªfªf

lqm= – k|= ck"= j= k|=k'= P=j=

d eft vfFb}5' . 

v= df]sf] sf]gofª

sf]g\ – ofª

lqm= – k|= ck"= j= t[=k'= P=j=

Tof] 8'Nb}5 . 

u= lglstf 5fKnfjf 5fKofª\

5fk – ofª\

lqm= – ck"=j= lå=k'= P=j= k|=

lglstf lr7L n]Vb}5] . 

3= df]lr sf]s d'rofª

d' – rf – ofª

pk=– lqm= –ck"=j=t[=k'=ax'=j= k|=

ltgLx¿ eft vfFb}5g\ . 

dflysf jfSox¿df k|o'Qm afGtfjf ck"0f{ kIfaf]ws lqmofx¿n] …ªfªfÚ …ofªÚ h:tf

k|Too / …d'Ú h:tf k"j{;u{sf] ;xfotfn] s'g} vf; ;dodf sfo{ k"/f geO;s]sf] jf

eO/x]sf] cj:yfnfO{ a'emfPsf] kfOG5 .
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g]kfnL efiffdf klg s[bGtLo …g}Ú …b}Ú …tf]Ú …bf]Ú k|Toosf ;xotfn] jt{dfg /

e"tsfndf  lqmofsf] sfo{sf] ck"0f{tf, lg/Gt/tf jf pGgog JoQm ePsf] kfOG5 . ck"0f{

jt{dfgsf nflu t}÷b}-tf]÷bf]_ ;Fu …5Ú sf] ¿k cfPsf] kfOG5 .25

gkfnL efiff Jofs/0fdf gkfOg] pk;u{sf] Joj:yf afGtfjf efiffdf kfOg' oL b'O{

efiffaLrsf] Jolt/]s kIf xf] .

$=#==@ ck"0f{ e"t

s= pª\sf sf]s rfªofª

rf – cf–ofª

lqm= –ck"= e"t, k|=k'= P=j= k|=

d eft vfFb} lyPF . 

v= lglstf 5fKnfjf 5fK6fª\f

5fk\ – 6–cf–ªf

lqmof –ck"=e"=lå=k'= a=j= k|=

lglstf lr7L n]Vb}lyOg\ . 

u= df]sf] laofªf

la – ofªf

lqmof –ck"=e"= t[=k'= P=j= k|=

Tof] lxF8\b} lyof] . 

3= df]sf]lr sf]s d'rfªf

d' – rf – ªf

pk= – lqm= – ck"=e"= t[=k'= a=j=k|=

ltgLx¿ eft vfFb} lyP . 

dfly k|o'Qm ck"0f{ e"t kIf hgfpg] afGtfjf lqmofx¿df …ªofªÚ …cfªfÚ, …ofªfÚ

k|Too / …d'Ú h:tf pk;u{ ¿kx¿ k'?if / jrgcg';f/ lqmofdf nfu]sf 5g\ . g]kfnL

efiffdf …t}÷b}Ú s[bGtLo k|Too sf ;fy} …lyÚ ;xfos lqmofsf ¿kx¿sf] ;xfotfn]

e"tsfnsf lqmofsf ck"0f{tf jf lg/Gt/tf JoQm ul/Psf] kfOG5 .

25= x]dfª\u/fh clwsf/L, k"j{jt\, k[= !@) .
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g]kfnL efiffsf lqmofdf k|Too¿k dfq nfu]sf] kfOG5 t/ afGtfjf efiffsf

t[tLok'?if ax'jrg lqmofdf …dÚ pk;u{ nfu]sf] kfOg' Jolt/]s kIf xf] . To:t} g]kfnL

efiffdf jfSonffO{ k"0f{tf lbg' …lyÚ …5Ú ;xfos lqmofsf ¿kx¿, jrg, k'?if,

lnª\ucg'¿k k|of]ud fcfPsf] kfOG5g\ eg] afGtfjf efiffdf lqmofx¿ lnª\usf cfwf/df

¿kflot geP/ jrg / k'?ifsf cfwf/df dfq ¿kflot ePsf] kfOG5 .

$=#=@ k"0f{ kIf

s'g} vf; sfndf lqmof ;DkGg ePsf] jf lqmofsf] k"0f{tf a'emfpg] sfd k"0f{ kIfn]

ub{5 . afGtfjf k"0f{ kIf klg PseGbf a9L sflns kl/j]zdf cfPsf] kfOG5 . pbfx/0f

x]/f}F–

$=#=@=! k"0f{ e"tkIf

s= sf]s efª;fcf] ofªf

efª ;fcf] ofªf

lqm= k"0f{ e"= k|= ;= lqm=

eft kf]s]sf] lyof] . 

v= pÞª\sfcf lsjf 6f]s6'ªcf] ofªf

6f]s6\ – pªcf]

lqm= k"0f{ e"= k|= ;=lqm=

d}n] af3 b]v]sf] lyPF . 

$=#=@=@ k"0f{ ce"t kIf

s= sf]s efª;fcf] ofª

efª– ;fcf]

lqm= – k"0f{ e"=k|= ;=lqm=

eft kfs]sf] 5 . 

v= pÞª\sfcf lsjf 6f]s\6'ªcf] ofª

6f]S6\ – pª\cf] ofª

lqm= – k"0f{ e"=k|= ;=lqm=

d}n] af3 b]v]sf] 5' . 
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dfly k|o'Qm afGtfjf k"0f{ lqmofx¿ …efª;fcf]Ú -efª\–;f – cf]M kfs]sf]_ df ;fcf]

6f]S6'ª\cf] -6f]S6–pª\cf] M b]v]sf]_ df pª\sf] k|Toosf ;fydf e"tsf nflu …ofªfÚ

-lyof]÷lyP_ h:tf ;xfos lqmofsf ;xfotfn] e"t / jt{dfg sfndf lqmof ;DkGg

ePsf] jf lqmofsf] k"0f{tf a'emfPsf] 5 .

g]kfnL efiffdf klg s[bGtLo …Psf]Ú k|Toosf ;fy} ;xfos lqmof …loÚ / …5Ú sf

¿k qmdzM e"t / ce"tsf nflu k|of]udf cfPsf] kfOG5 .26 g]kfnL efiffdf ;xfos

lqmof …yÚ / …5Ú sf ¿kx¿ lnª\u, jrg / k'?if cg'¿k kl/jt{g ePsf] kfOG5 eg]

afGtfjf efiffdf o:tf] Joj:yf kfOFb}g . of] oL b'O{ efiffsf] k"0f{ kIfdf kfOg] Jolt/]s

kIf xf] .

$=#=# cEo:t kIf

o; kIfn] sfo{sf] cfj[lQ jf cEo:t :jefjsf] af]w u/fPsf] kfOG5 . afGtfjf

efiffdf cEo:t kIfnfO{ af]w u/fpg] lqmofnfO{ e"t / ce"t u/L b'O{ sflns kl/j]zdf

x]g{ ;lsG5 . pbfx/0f x]/f}–

$=#=#=! cEo:t e"t

s= df]sf] afg\;f vf6\;f d'jfªf

afg\–;f vf6\–;f d'–cf–ªf

lqm=– e"t=k|= lqm=– e"t=k|= lqm=– cEo:t e"t= k|=

Tof] cfpg] hfg] ub{Yof] . 

v= pÞª\sf vf]n]g vf]n]g vf6\;f d'jfªofª

vf6\–;f d'–cf–ªofª

lqm= e"t k|= lqm= cEo:t e"t=k|=

d lbpF;f] lbpF;f] hfg] ub{y] . 

$=#=#=@ cEo:t ce"t

s= df]sf] afg\;f vf6\;f d'jfªf

afg\–;f vf6\–;f – d' – cf–ªf

lqm= e"t=k|= lqm=e"t=k|= lqm= cEo:t  e"t

Tof] cfpg] hfg] u5{  . 

26= P]hg\, k[= !@) .
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v= pª\sf vf]n]g vf]n]g vf6\;f d'ªf

vf6\–;f d' – cf–ªf

lqm= e"t= k|= lqm= – cEo:t e"t k|=

d lbpF;f] lbpF;f] hfg] u5'{ . 

u= df]sf]lr afg\;f vf6\;f dd'

affg\–;f vf6 – ;f d – d'

lqm=– e"t=k|= lqm= e"t=k|= pk= – lqm= cEo:t e"t

ltgLx¿ cfpg] hfg] ub{5g\ . 

dflysf pbfx/0fdf k|o'Qm afGtfjf  efiffsf cEo:t e"t kIf hgfpg] lqmofx¿

e'jfªf -d'–jfªfM ub{Yof]_ df jfªf, d'jfªofª -d'–jfªofª M ub{y]_ df jfªofª k|Too

nfu]/ cEo:t e"t / d'ªf -d'=ªf=u5'{_ df ªf k|Too / dd' -d–d' M ub{5g\_ df d

pk;u{ nfu]/ cEo:t  ce"t kIfsf] ;ª\s]t u/]sf] 5 eg] …d'Ú lqmofdf s'g} k|Too jf

pk;u{ nfu]sf] 5}g .

g]kfnL efiff Jofs/0fdf lqmofdf …yLÚ sf ¿kx¿ y], Yof], lyg\ cflb e"tsflns

k|Toosf ¿kåf/f cEo:t e"tsf] af]w u/fOPsf] kfOG5 . jt{dfgsflns cEo:t kIf

hgfpg 5'§} lsl;dsf] k|of]u gkfOP tfklg …g]Ú k|Too s[bGtLo lqmof;Fu …u/Ú ;xfos

lqmofsf] ;+o'lQmn] ag]sf k|of]ux¿n] cEo:t ce"t kIfsf] af]w u/]sf] kfOG5 .27

g]kfnL efiffdf cEo:t e"t / ce"t b'j} kIf af]w u/fpg lqmofdf k|Too ¿k

nfu]sf] kfOG5 eg] afGtfjf efiffdf cEo:t ce"t kIf af]w u/fpg] låtLo k'?if /

t[tLok'?if Psjrg lqmofdf pk;u{ jf k|Too ¿k nfu]sf] kfOFb}g . To:t} t[tLok'?if

ax'jrg cEo:t e"t / ce"t hgfpg] lqmofdf …dÚ pk;u{ nfu]sf] kfOG5 . of] afGtfjf

efiffsf] cfˆg} ljz]iftf xf] / oL b'O{ efiffaLrdf kfOg] Jolt/]s klg xf] .

$=#=$ c1ft kIf

afGtfjf efiffdf c1ft kIf hgfpg] 5'§} Joj:yf kfOFb}g . jt{dfgsf] k"0f{ kIfn] g}

c1ft cj:yfsf] ;ª\s]t u/]h:tf] b]lvG5 . c1ft e"t kIf hgfpg] 5'§} ¿k geP klg

g]kfnL c1ft e"t hgfpg] /x]5, ¿knfO{ g} afGtfjf efiffdf …/}5Ú df ¿kflot u/L

jt{dfgsf] k"0f{kIf af]ws lqmofdf hf]8L c1ft kIfsf] af]w u/fOPsf] kfOG5 . pbfx/0f

x]/f}–

27= P]hg\, k[= !@! .
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s= sf]s efª\;flrofcf] /}5

efª\–;f –lrofcf] /}5

lqm–e"t k|= e't=–k|= c1ft

eft kfls;s]sf] /x]5 . 
v= pª\sf dfgl;Gdf OD;fª\rfª /}5

Od\ – ;fª\rfª /}5

lqm – e"t=k|= c1ft

d e';'Ss} lgbfP5' . 

g]kfnL efiffdf …PÚ k|Too s[bGtLo lqmof;Fu jt{dfg sflns …5Ú sf ¿kx¿sf

of]uaf6 ag]sf k|of]ux¿n] lqmofsf] c1fgtf JoQm u/]sf x'G5g\ . afGtfjf efiffdf

g]kfnL efiffsf] c1ft e"t kIf hgfpg] …/x]5Ú ¿knfO{ …/}5Ú eg]/ k|of]u eP klg of]

Tolt Jojxfl/s b]lvFb}g . o;/L afGtfjf efiffdf g]kfnL efiffdf h:t} c1ft kIf

hgfpg lqmofsf] 5'§} Joj:yf gkfOg' oL b'O{ efiffaLrdf kfOg] Jolt/]s kIf xf] .

$=#=% zL3|tf kIf

Pp6f sfdsf] ;dflKtkl5 t'?Gt csf]{ sfdsf] yfngL x'g'nfO{ zL3|tf kIf elgG5 .28

afGtfjf efiffdf zL3|tf kIf hgfpg d';f -ljlQs}_ sf] k|of]u ePsf] kfOG5 . h:t} –

-!_ pÞª\sf 6fªd';f vf] vf/f

6fª\ – d";f

lqm= – zL3|tf

d cfpg' lalQs} Tof] uof] . 

pko'Qm{ pbfx/0fdf k|o'Qm zL3|tfaf]ws afGtfjf lqmofsf 6fª\d';f -6fª\–d';fM

cfpg] ljlQs}_ df d';f -ljlQs}_ k|Too zL3|tf kIf hgfpg k|of]udf cfPsf] kfOG5 .

g]kfnL efiffdf klg …ljlQs}Ú ¿k zL3|tf kIf hgfpg lqmofdf hf]8\g ul/Psf] kfOG5 .

$=$ efj

lqmofsf] jf:tljs cy{;Fu} jQmf jf n]vssf] clej[lQ;d]t k|s6 ug]{ lqmof¿knfO{

efj elgG5 .29 efj jQmfsf] cfzo JoQm ug]{ Jofs/l0fs sf]l6 xf] . afGtfjf efiffsf

efjnfO{ ;fdfGofy{, k|Zgfy{, OR5fy{, cf1fy{, ;+efjgfy{, ;ª\s]tfy{ u/L 5 ju{df x]g{

;lsG5 .

28= l8s afGtfjf, k"j{jt\, k[= #& .
29= df]xg/fh zdf{, k"j{jt\, k[= @$@ .



62

$=$=! ;fdfGofy{

;fdfGofy{df lqmofn] ;fdfGo cy{ jf efjsf] af]w u/fPsf] x'G5 . o;sf lqmofn]

lglZrttf klg JoQm ug]{ ePsfn] lgZrofy{ klg elgG5 . afGtfjf efiffdf ;fdfGofy{

efjsf] cleJolQm s/0f, cs/0f, k|Zg;"rs lqmof ePsf] jfSodf x'G5 . pbfx/0f x]/f}F M

s= pÞª\sf sf]s rfªf

rf–ªf

lqm= ce"=k|= k'= P= j=k|=

d eft vfG5' . 

v= vfgflr sf]s rflr

rf–lr

lqm=lå=k'=, låj= ce"= ;df=

ltdLx¿ eft vfG5f}F . 

u= df]sf]lr sf]s d'rf

d'–rf

pk=–lqm= t[=k'=ax'= ce"t

ltgLx¿ eft vfG5g\ . 

3= pª\sf sf]sf rfg'ª

rf–g'ª\

lqm= cs=

d eft vfGgF 

dfly pbfx/0fdf k|o'Qm ;fdfGo jf OR5fy{ hgfpg] afGtfjf lqmof …rfªfÚ -rf–ªf M

vfG5'_ df …ªfÚ k|Too …rflrÚ -rf–lr M vfG5f}_ df …lrÚ k|Too / d'rf -d'–rf M vfG5g\_

df …d'Ú pk;u{ nfu]/ lqmofsf] lglZrttf jf lqmofsf] ;fdfGo cy{af]w ePsf] 5 .

;fdfGo e"t / jt{dfg sflns lqmof ¿kn] g} lqmofsf] lglZrttf JoQm ug]{ ePsfn]

o;sf 5'§} k|Too ¿k x'Fb}gg\ .

g]kfnL efiff Jofs/0fdf klg ;fdfGofy{s jf lgZrofy{s efj JoQm ug]{ 5'§} k|Too

¿k x'Fb}gg\ . jfSocGtu{t ;fdfGo e"tsfn / ;fdfGo ce"tsfnsf ;a} lnª\u, jrg /

k'?ifsf lqmofn] o; efjsf] cleJolQm u/]sf kfOG5 .
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g]kfnL efiff Jofs/0fdf lnª\u, jrg, k'?ifcg'¿k lqmofsf] klg ;ª\ult ePsf]

kfOG5 t/ afGtfjf efiffdf lnª\ucg'¿k lqmofdf kl/jt{g ePsf] kfOFb}g o;/L

afGtfjf efiffdf Jos/l0fs lnª\u Joj:yf gkfOg' oL b'O{ efiffdf kfOg] Jolt/]sL xf] .

$=$=@ k|Zgfy{s

jQmfn] hfgsf/Lsf] ck]Iff u/]sf] 5 eGg] cy{ a'emfpg] efj k|Zgfy{s efj xf] .

afGtfjf efiffdf cf/f]xL tfgaf6 k|Zgfy{ JoQm ePsf] kfOG5 . k|;ª\ucg';f/

;fj{gflds k|Zg;"rs ¿kx¿sf] klg k|of]u ePsf] kfOG5 . pbfx/0f x]/f}F –

s= df];fcf sf]s rf] <

rf–cf] <

lqm= e"t= k|=

To;n] eft vfof] <

v= df]lr lb d'r'ofª <

df]–lr d'–r'– ofª <

;j{=–ax'=k|= pk=lqm=– ce"= k|=

ltgLx¿ s] ub}{5g\ <

u= vfO;f lscf 5fk\df <

5fk\–df <

lqm=– ce"=k|=

s;/L n]Vg' <

dfly k|o'Qm pbfx/0f g+= …sÚ sf] jfSodf cf/f]xL tfgaf6 k|Zgfy{ JoQm ePsf] 5 .

pbfx/0f …vÚ df …lbÚ / pbfx/0f …uÚ df vfO;flscf -s;/L_ h:tf ;fj{gflds

k|Zg;"rs kbsf] k|of]u ul/Psf] 5 .

g]kfnL efiffdf klg afGtfjf efiffdf h:t} cg'tfg / ;fj{gflds k|Zg;"rs

kbx¿sf dfWodaf6 lqmofkbnfO{ k|Zgfy{s agfO{ efj k|s6 ug]{ Joj:yf kfOG5 .

$=$=# OR5fy{

jQmfsf] OR5f jf sfdgf JoQm ug]{ efj OR5fy{s efj xf] . afGtfjf efiffdf

OR5fy{s efjnfO{ JoQm ug]{ pbfx/0f x]/f}F –
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s= /fd lvd afGg]

afg\–g]

lqm=– OR5fy{s k|=

/fd 3/ cfcf];\ . 

v= cfd ;fofcf yfSg]

yfs\–g]

lqm=– OR5fy{s k|=

ltdLnfO{ wgbf}ntn] k"0f{xf];\ . 

u= df]sf] 6f]kfª d'gf lng]

ln –g]

lqm=– OR5fy{s k|=

Tof] 7"nf] dfG5] agf];\ . 

dfly k|o'Qm afGtfjf OR5fy{s lqmofx¿ …afGg]Ú -afg\–g] M cfcf];\_, …yfSg]Ú -yfs\–g]

M k"0f{xf];\_ / …lng]Ú -ln–g] M agf];\_ df …g]Ú ¿k hf]l8Psf] 5 . o;/L afGtfjf efiffdf

ce"t sfnsf lqmofdf …g]Ú ¿k hf]l8P/ OR5fy{s efj JoQm ePsf] kfOG5 .

g]kfnL efiff–Jofs/0fdf ce"tsflns lqmofdf k'?if / jrgcg'¿k pmF, P;, cf];\,

cf}F, P, pmg\h:tf k|Too ¿kx¿ hf]l8P/ jQmfsf] cg'/f]w, laGtL, k|fy{gf, OR5f cflb

efj JoQm ul/Psf] kfOG5 . g]kfnL efiffdf k|o'Qm ;a} k|Toosf nflu afGtfjf efiffdf

…g]Ú ¿ksf] dfq k|of]u ul/Psf] kfOG5 . o;/L …g]Ú ¿ksf] dfq k|of]u ePsf] kfOg' oL

b'O{ efiffaLrdf kfOg] Jolt/]s jf leGg kIf xf] .

$=$=$ cf1fy{

afGtfjf efiffdf ;fdfGo Psjrg cf1fy{ lqmof / ;fdfGo e"tsfnsf lqmof

;dfg ¿kdf b]lvG5g\ . pbfx/0f x]/f}F –

s= cf]of Û afgf

afg\–cf

lqm=– cf1fy{s k|=

otf cfOh . 
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v= l;Ddf lvd vf/f

vf/\–cf

lqm=– cf1fy{s k|=

sfG5L 3/ hfpmF . 

u= cf]of afgflgg\

afg\–cf–lgg\

lqm=– ax'=cfb=k|=

otf cfpg'xf];\÷cfpF . 

3= cf]sf] lstfjf vf6fg'd\

vf6\–cfg'd\

lqm=– ax'=cfb/= cf1fy{s k|=

of] lstfj nfg'xf];\÷n}hfpF . 

dflysf pbfx/0f -s_, -v_ df ;fdfGo låtLok'?if Psjrg lqmof …afgfÚ -afg\–cf

M cfOh_, vf/f -vf/\–/f M hfpF_ df cf1fy{saf]ws …cfÚ k|Too ¿k nfu]sf] 5 . pbfx/0f

-u_, -3_ df k|o'Qm lqmof …afgflgg\Ú -afg\–cflgg\ M cfpg'xf];\, cfp_ / …vf6fg'd\Ú -vf6\\–

cfg'd\ M nfg'xf];\÷n}hfcf}F_ df …cfg'd\Ú k|Too ¿k nfu]/ låtLojfrs cfbf/fyL{ /

ax'jrg b'j} cj:yfdf cf1fy{ af]w ePsf] kfOG5 .

g]kfnL efiff klg låtLok'?ifsf] Psjrg / ax'jrgsf lqmof hf, hfp, cf, cfpF,

cfpg'xf];\, hfg'xf];\h:tf cf1fy{s lqmofsf 5'§} ¿k kfOG5g\ . g]kfnLdf jrg /

cfbf/sf] cfwf/df lqmofsf] ¿kfog ePsf] kfOG5 eg] afGtfjf efiffdf cfbf/ a'emfpg

klg låtLok'?if ax'jrg lqmofkbsf] g} k|of]u ul/G5 . of] afGtfjf efiffsf] ljz]iftf xf]

eg] oL b'O{ efiffaLrsf] Jolt/]s kIf xf] .

$=$=% ;+efjgfy{

;+efjgf a'emfpg] efj ;+efjgfy{ xf] . afGtfjfdf ;+efjgf hgfpg] lqmofdf …x]Ú

¿k hf]l8P/ ;+efjgf efj JoQm ePsf] kfOG5 . pbx/0f x]/f}F–

s= df]sf] cf]lr8fªf sfdf d'ofª x]

d' – ofª x]

lqm= – ce"t k|= ;+ef=

Tof] ot} sfd ub}{xf]nf . 



66

v= /fd vf6\x]

vf6\ – x]

lqm= ;+ef=

/fd hfG5 ls . 

u= dfªsf]n]g dfdf d'vf6\x]

d' – vf6\– x] .

cfb/=pk lqm= ;+ef=

ef]ln cfdf hfg'x'G5 xf]nf . 

dfly pbfx/0fdf k|o'Qm afGtfjf ce"t lqmofdf …x]Ú k|Too nfu]/ d'ofªx] -ub}{xf]nf_

vf6\x] -hfG5ls_, dvf6\x] -hfg'x'G5 xf]nf_ h:tf lglZrt geO;s]sf s'/fsf] cg'dfg

jf ;+efjgf a'emfPsf] 5 .

g]kfnL efiff Jofs/0fdf k|yd, låtLo / t[tLo k'?if / Psjrg ax'jrgdf qmdzM

pFnf, nf;\, nf, cf}Fnf, cf}nf nfg\h:tf k|Too ¿k/x¿ ce"tsflns lqmofx¿df nfu]/

;+efjgf efj JoQm ePsf] kfOG5 .30

g]kfnL efiffdf k|o'Qm ;a} ;+efjgfy{s k|Toosf nflu afGtfjdf …x]Ú k|Too dfq}

k|of]u ePsf] kfOg' oL b'O{ efiffsf ;+efjgfy{s efjdf kfOg] Jolt/]s kIf xf] .

$=$=^ ;ª\s]tfy{

;ª\s]t jf ;t{ a'emfpg] efj ;ª\s]tfy{ xf] . afGtfjf efiffdf ;ª\s]tfy{s jfSodf

PseGbf a9L lqmofx¿ ;+nUg x'G5g\ . tLdWo] Pp6f ;t{ pkjfSo / csf]{ kl/0ffd sfo{

pkjfSo x'G5 . pbfx/0f x]/f}–

s= vfgf afg\nf] ofjf ln .

afg\ – nf]

lqm= – ;ª\s]tfy{

ltdL cfPdf ;fyL x'G5f} . 

30= df]xg/fh zdf{, k"j{jt\, @$$ .
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v= df];fcf a'6\ªfnf] pª\sf vf6\ªf

a'6\ªf– nf]

lqm=k'=P=j=k|= ;ª\s]=

To;n] af]nfPdf d hfG5' . 

dfly pbfx/0fdf k|o'Qm afGtfjf jfSosf lqmof afg\nf] -afg–nf] M cfPdf_ a'6\ªfnf]

-a'6–ªf–nf] Maf]nfPdf_ df afg\ / a6\ªf lqmofdf nf] k|Too nfu]/ ;ª\s]t efj JoQm

ePsf] 5 .

g]kfnL efiffdf sfo{ pkjfSo;Fu hf]l8g cfpg] ;t{ pkjfSodf ;dflksf lqmof 5

eg] To;kl5 …eg]Ú of]hs /fv]/ tyf c;dflksf lqmof 5 eg] wft'df …PÚ k|Too ufF;]/

o; efjsf] /rgf ul/G5 . afGtfjf efiffdf ;ª\s]t efj JoQm ug]{ …nf]Ú ¿k dfq

k|of]udf kfOg' oL b'O{ efiffaLrsf] Jolt/]s jf leGgtf xf] .

$=%cs/0f

lqmofkbsf] lgif]wfTds sfo{ hgfpg] Jofs/0ffTds o'lQmnfO{ cs/0f elgG5 .

afGtfjf efiffdf c/0f b'O{ lsl;dn] aGb5, h:t}–

-s_ kl/roaf]ws lqmofdf cs/0f

!= pÞª\sf] gÞª /Ltf

gfds/0f lqm=

d]/f] gfd /Ltf xf] . 

@= pÞª\sf] gÞª /Ltf dfcfª

d]/f] gfd /Ltf xf]Og . 

#= df]sf] l;Kkfcf] 5f.

5fs/0f lqm=

Tof] sfG5fsf] gfgL xf] . 

$= df]sf] l;Kkfcf] 5f dfcfª .

c/0f lqm=

Tof] sfG5fsf] gfgL xf]Og . 



68

-v_ cGo lqmofdf cs/0f

!= l;Kkf afgf

afg\– cf

lqm= –k|=s/0f

sfG5f cfof] . 

@= l;Kkf dfg\jfg

dfg\–jfg

cs=–lqmof

sfG5f cfPg . 

#= l;Kkf afg\

cfpF ce"t s/0f

sfG5f cfpF5 . 

$= l;Kkf afg\lgg\

afg\–lgg\

cfp – ce"t cs/0f

sfG5f cfpFb}g . 

%= pªsf sf]s rfªf .

vf s/0f ce"t

d eft vfG5' . 

^= pªsf sf]s rfg'ª

vf cs/0f ce"t

d eft vfGg . 

&= pªsf sf]s dfGrfªf .

vf cs/0f e"t

d}n] eft vfOgF . 
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dfly k|o'Qm pbfx/0f -s_ sf] afGtfjf kl/roaf]ws s/0f jfSodf ;sf/fTds

lqmof clrlXgt cj:yfdf /x]sf] 5 . cs/0f jf gsf/fTds lqmofsf] dfq k|of]u ePsf]

5 . To:t} pbfx/0f -v_ df afGtfjf e"tsflns lqmof afgf -afg\–cfM cfof]_ df dfg\

pk;u{ nfu]/ cs/0f jf gsf/fTds lqmof dfg\afg\ / ce"tsflns s/0f jf

;sf/fTds lqmof afg\ lqmofdf …lggÚ k|Too nfu]/ cs/0f jf gsf/fTds lqmof

afg\lgg\sf] lgdf{0f ePsf] 5 .

g]kfnL efiff Jofs/0fdf s/0faf6 cs/0f jfSofGt/0f ug{ lqmofdf …gÚ ylkG5 .

lqmofsf] cufl8, aLrdf  / k5fl8 u/L s'g} klg :yfgdf …gÚ yKg ;lsG5 . s'g

lqmofdf sxfF …gÚ yKg] eGg] s'/f] sfn, kIf / efj cflbaf6 lgwf{l/t x'G5 .31

afGtfjf efiffdf kl/roaf]ws s/0f jf ;sf/fTds lqmof clrlXgt x'G5, g]kfnLdf

kl/rosf] ;sd{s lqmof lrlXgt x'G5, To:t} g]kfnL efiffdf s/0faf6 cs/0fdf

jfSofGt/0f ubf{ …gÚ ¿k dfq k|o'Qm x'G5 eg] afGtfjf efiffdf e"tsflns lqmofdf

…dfg\Ú pk;u{ ce"tsflns lqmofdf …lgg\Ú k|Too ¿k nfu]/ lqmofn] cs/0f jf

gsf/fTds cy{ af]w u/fPsf] kfOG5 . o:Tff] Joj:yf kfOg' oL b'O{ efiffaLrsf] Jolt/]s

kIf xf] . o;sf] cltl/Qm afGtfjf efiffdf s/0f lqmofnfO{ cs/0fdf jfSofGt/0f ubf{

k'/} lqmofkbsf] ¿k g} kl/jt{g x'g] Joj:yf klg kfOG5, h:t} M–

-!_ sf]s ofª

eft 5 .  -s/0f_

-@_ sf]s df8'ª

eft 5}g . -cs/0f_

dfly k|o'Qm afGtfjf s/0f lqmof …ofªÚ cs/0fdf jfSoft/0f x'Fbf …df8'ªÚ ePsf] 5 .

o;/L afGtfjf s/0f lqmof cs/0fdf ¿kflot x'Fbf lqmofsf] k'/} :j¿k g} klg kl/jt{g

ePsf] kfOg' klg oL b'O{ efiff aLrdf kfOg] Jolt/]s kIf xf] .

$=^jfRo

jfSodf stf{, sd{ jf efjdWo] s'g} PsnfO{ k|wfg dfGg] Jofs/0ffTds o'lQmnfO{

jfRo elgG5 . of] d'VotM lqmofl;t ;DalGwt eP/ JoQm x'G5 .32 afGtfjf efiffdf

klg jfRo Joj:yf kfOG5 . afGtfjf jfRo Joj:yfnfO{ lgDgfg';f/ x]g{ ;lsG5 .

31= df]xg/fh zdf{, k"j{jt\, k[= @%) .
32= x]dfª\u/fh clwsf/L, k"j{jt\, k[= !^@ .
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$=^=! st[{jfRo

stf{ k|wfg ePsf] jfRonfO{ st[{jfRo elgG5 . afGtfjf efiffdf o;sf] k|of]u

;sd{s csd{s b'j} lqmofdf ePsf] kfOG5 . pbfx/0f x]/f}F–

s= pª\sf sf]s rfªf

rf – ªf

lqm=ce"=k|=k'=P=j=k|=

d eft vfG5' .

v= lglstfcf 5fknfjf 5fk\6'

5k\–6'

lqm= e"t= t[=k'= P=j= k|=

lglstfn] lr7L n]vL . 

u= df]sf]lr d'vf6\

df]–sf]–lr d'–vf6\

;j{–ax'=k|= pk=–lqm=e"t=t[=k'=ax'=k|=

ltgLx¿ hfG5g\ . 

3= vfgf lgg\cf sf]s rfg'd

rf–g'd

lqm=cfb/=÷lå=k'=ax'=k|=

tkfO{n]÷ltdLx¿n] eft vfg'eof]÷vfof} . 

dfly k|o'Qm afGtfjf efiffsf pbfx/0fdf k|yd k'?if Psjrg pªsf -d_ cg'¿k

rfªf -vfG5'_, t[tLok'?if Psjrg lglstf cg'¿k 5fk\6' -n]vL_, t[tLok'?if ax'jrg

df]sf]lr cg'¿k d'vf6\ -hfG5g\_ / låtLok'?if cfb/fyL{ jf ax'jrg vfglgg\ cg'¿k

rfg'd -vfg'eof]_ lqmofx¿ k|of]udf cfP/ jfSox¿n] s[t{jfRosf] ;ª\s]t u/]sf 5g\ .

g]kfnL efiffdf stf{, sd{ / lqmofkbsf]aLr d]n geO{ stf{cg';f/ lqmofkbsf

lnª\u, jrg, k'?if / cfb/ cg';f/sf] ;ª\ult kfOG5 .33 g]kfnL / afGtfjf efiffsf

aLrdf sd{jfRosf ;Gbe{df s]xL ;dfgtf kfOP tfklg afGtfjf efiffsf s]xL lqmofdf

pk;u{ nfUg' ;fy} lnª\ucg'¿k lqmofdf ;ª\ult gkfOg' oL b'O{ efiffaLrsf] Jolt/]s

kIf xf] .

33 x]dfË/fh clwsf/L, k"J{jt\, k[= !^@ .
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$=^=@ sd{jfRo

;sd{s lqmofdf cfpg] sd{nfO{ stf{sf ¿kdf :yflkt u/L jfSo k|:t't ul/Pdf

sd{jfRo x'G5 .34 afGtfjf efiff Jofs/0fdf sd{jfRosf] Joj:yf kfOFb}g st} st}

g]kfnL sd{jfRosf] cg's/0f ul/Psf] kfOP tfklg Tof] Jofsl/0fs b[li6n] pko'Qm

dflgb}g . o;y{ g]kfnLdfh:tf] afGtfjf efiffdf sd{jfRosf] Joj:yf kfOFb}g .

…/fdåf/f /fj0f dfl/of] .Æ jfSodf dfl/of] lqmofn] sd{jfRosf] af]w u/fPsf] kfOG5, t/

afGtfjf efiffdf g]kfnL efiffdfh:tf] sd{jfRoaf]ws lqmofsf] Joj:yf kfOFb}g . of] oL

efiffaLrsf] Jolt]/s kIf xf] .

$=^=# efjjfRo

o; jfRon] jfSodf lqmofsf] ljifo efj xf] eGg] a'emfpF5 . efj eg]sf] wft'sf]

cy{ -Jofkf/_ xf] / o; jfRodf stf{ / sd{sf] xf]Og efjsf] k|wfgtf x'G5 . To;}n]

lqmofsf] Jofkf/ / kmn b'j}sf] c;/ efjdf lglxt /xG5 . o:tf efjdf csd{s lqmof

x'G5 / To:tf] l:ylt Psjrg k'lnª\u / t[tLo k'?ifdf /xG5 . o:tf jfSox¿df stf{

cg'kl:yt /xG5 cyjf k'?ifljxLg eP/ s/0f sf/sdf cfpF5 .35

afGtfjf efiffdf efj jfRosf nflu lqmofkbsf] Joj:yf kfOFb}g . h:t}– …cfh t

oxL al;G5 .Ú jfSodf al;G5 lqmofn] efjjfRosf] af]w u/fPsf] kfOG5 . afGtfjf

efiffdf o:tf] lqmof Joj:yf kfOFb}g . of] oL b'O{ efiff aLrsf] Jolt/]s kIf xf] .

$=&;ª\ult

k|of]u ePsf zAbx¿sf aLrsf] ¿kfTds d]n jf cg's"ngnfO{ ;ª\ult dflgG5 .

o:tf] ;ª\ultdf ljz]if u/]/ stf{ lqmofkb tyf ljz]io -gfd÷;j{gfd_ / ljz]if0fsf

aLrsf] d]nnfO{ lnOG5 . afGtfjf efiffdf d'VotM jrg;ª\ult / k'?if;ª\ult kfOG5 .

gflds kbsf ¿kdf dfq lnª\e]b b]lvG5, jfSofTds ¿kdf jf Jofsl/0fs lnª\ue]b

b]lvFb}g cyjf afGtfjf efiffdf lqmofsf] jrg / k'?if;ª\ult dfq kfOG5 lnª\u

;ª\ult kfOFb}g .

34= P]hg, k[= !^@ .
35= df]xg/fh zdf{, k"j{jt\, k[= @$* .
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$=&=! lnª\u

lnª\u k|f0fL hut\sf] efn] jf kf]yL 5'6\ofpg] hfltljz]if zAb xf] . of] ;a}

efiffefifLdf kfOP tfklg ;a} efiffsf] Jofs/0ffTds txdf kfOFb}g . afGtfjf efiff

Jofs/0ffTds lnª\u ;ª\ult gePsf] efiff xf], h:t}–

s= /fdcf sf]s rf] -k'lnª\u_

/fdn] eft vfof] . 

v= ;Ltfcf sf]s rf] -:qLlnª\u_

;Ltfn] eft vfO{ . 

pko'Qm{ pbfx/0f -s_df k|o'Qm afGtfjf k'lnª\uL stf{ ePsf] jfSo / pbfx/0f -v_

df k|o'Qm :qLlnª\uL stf{ ePsf] jfSodf lqmofkbx¿ Ps} lsl;dsf 5g\ eg] g]kfnL

k'lnª\uL stf{ ePsf] jfSodf lqmof klg k'lnª\uL / stf{ :qLlnª\uL ePsf] jfSodf

lqmof kb klg :qLlnª\uL g} /x]sf] 5 .

afGtfjf efiffdf gfldskb -gfd, ;j{gfd, ljz]if0f_ df lnª\u e]b kfOP tfklg

pQm gfldskb stf{ eP/ cfP klg tL kbx¿df lgxLt k'lnª\u / :qLlnª\usf] nIf0f

cg'¿k lqmofkbsf ¿kx¿ km/s geO{ ;dfg lqmofkbx¿ k|o'Qm x'g cfPsf] kfOG5 .

o;/L jfSofTds ;+/rgfdf cfPsf stf{ / lqmofn] ;dfg ¿kut clenIf0f b]vfpg

g;Sg' g} afGtfjf efiffdf lnª\u;ª\ult gx'g' xf] . g]kfnL efiffdf dfgjLo / dfgj]t/

k|f0fLdf dfq lnª\e]b kfOG5, t/ dfgjLo lnª\df dfq Jofs/l0fs lnª\u;ª\lt kfOG5 .

o;/L g]kfnL efiffdf h'g lnª\usf] stf{sf] k|of]u ul/G5 lqmof klg ;f]xL cg'¿k :jtM

k|of]udf cfpg' lnª\u;ª\ult xf] . afGtfjf efiffdf lnª\u;ª\ult gkfOg' oL b'O{ efiff

aLrdf kfOg] Jolt/]s jf leGgtf xf] .

$=&=@ jrg

jrg ;ª\Vofaf]ws Jofsl/s sf]l6 xf] . afGtfjf efiffdf Psjrg, låjrg /

ax'jrg u/L tLgjrg Joj:yf kfOG5 . o; efiffsf gfddf / ljz]if0fdf Psjrg /

ax'jrg e]b dfq :ki6 b]lvG5 . ;j{gfddf Psjrg, låjrg / ax'jrgut e]b :ki6

b]lvG5 ;fy} lqmof klg Psjrg, låjrg / ax'jrg u/L tLg} jrgdf ¿kflot x'G5g\ .

afGtfjfdf stf{ h'g jrgsf] 5, lqmof klg ToxL jrgdf ¿kflot x'G5 . pbfx/0f

x]/f}M–
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tflnsf g+= !@

afGtfjf efifdf jrg;ª\ult
Psjrg låjrg ax'jrg
5f vf6\
gf=lqm=ce"t
aRrf hfG5

5flr      vf6\lr
5f – lr   vf6\ – lr
gf=lå=k'=    lqm=   lå=j=k|=
aRrfx¿     hfG5g\ . 

5flr     d'vf6\
5f–lr    d' –vf6\
gf=ax'=     lqm= ax'=k|=ce"t=
aRrfx¿      hfG5g\ . 

pÞª\sf  rfªf
rf–ªf

;j{=   lqm=k'=P=j=k|=

d vfG5' . 

pÞª\sflr rflr

pÞª\sf – lr – rf–lr
;j{ – lå=j=k|= lqm= lå=j=k|=

xfdL vfG5f} . 

pÞª\sfg\sf rfGsf

pª\sf –g\sf   rf– g\sf

;j{–ax'= j=k|== lqm= ax'=k|= ==

xfdL vfG5f} . 
dfsf] r]k
Tof] af]N5 . 

df]sf]lr r]lKr

df]sf] – lr     r]k–lr

;j{= – lå=j=k|= lqm=lå=k|=

ltgLx¿ af]N5g\ . 

df]sf]lr   dr]k

df]sf]–lr  d– r]k

;j{=ax'=k|= pk=lqm=

ltgLx¿ af]N5g\ . 

dflysf] pbfx/0fsf jfSox¿df stf{cg'¿k lqmofx¿sf] ¿kfog ePsf] 5 . stf{

Psjrg x'Fbf lqmof klg Psjrg, låjrg stf{ x'Fbf lqmof klg låjrg / ax'jrg stf{

x'Fbf lqmof klg ax'jrgdf g} ¿kflot ePsf 5g\ . pko'Qm{ pbfx/0fdf k|o'Qm jfSodf

låjrg / ax'jrg af]w u/fpg 5f gfd / df]sf] ljz]if0fdf …lrÚ k|Too nfu]sf] 5 .

To:t} låjrg af]ws k|ydk'?if ;j{gfd pÞª\sflr -pª\sf–lr M xfdL_ df …lrÚ k|Too /

ax'jrg pÞª\sfg\sf -pª\sf–g\sf M xfdL_ df g\sf k|Too nfu]sf] 5 . o;y{ afGtfjf

gfd / ljz]if0fdf låjrg :ki6 b]lvFb}g eg] ;j{gfd / lqmofdf Psjrg, låjrg /

ax'jrgut e]b :ki6 b]lvG5 .

g]kfnL efiffdf Psjrg / ax'jrg Joj:yf dfq kfOG5  log} Psjrg / låjrg

cg'¿k lqmofsf] klg ¿kfog ePsf] kfOG5 eg] afGtfjf efiffdf Psjrg /

ax'jrgsf cltl/Qm låjrgdf klg jrg ;ª\ult ePsf] kfOg' oL b'O{ efiffaLrdf

kfOg] Jolt/]s kIf xf] .

$=&=# k'?if

k'?if jQmf, >f]tf jf ltgLx¿b]lv afx]ssf] cGo ;Gbe{ hgfpg] Jofsl/0fs sf]l6

xf] . o;n] k'?if jQmf a'emfpg] k|yd k'?if, >f]tf a'emfpg] låtLo k'?if / tLb]lv

afx]ssf] cGo a'emfpg]nfO{ t[tLo k'?if elgG5 . afGtfjf efiffdf k|yd / låtLo k'?if
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;j{gfd dfq :ki6 k|sf/ 5'l6G5 . t[tLo k'?if ;j{gfd bz{sjfrs ;jf{gfdsf] ¿kdf

k|of]u x'g] ;fj{gflds kbn] g} hgfpg] ub{5 .36

$=&=#=! k|yd k'?if

sygdf jQmfsf] ;Gbe{ hgfpg] sfd k|yd k'?if ;j{gfdn] ub{5 . afGtfjf

efiffdf k|yd k'?if Psjrg, låjrg / ax'jrgcg'¿k lqmofdf klg ;ª\ult ePsf]

kfOG5 . k|yd k'?ifsf] låjrg / ax'jrgdf ;|f]tfnfO{ ;dfj]z ug]{ ;dfj]zL /

;|f]tfnfO{ ;dfj]z gug]{ c;dfj]zL ¿k kfOG5 .37

s= Psjrg

pÞª\sf sf]s rfªf

rf–ªf

;j{=k|=k'=P=j= lqm=–k|=k'= ce"t

d eft vfG5' . 

v= låjrg

!= pÞª\sflr sf]s rflr -;dfj]zL_

pÞª\sf–lr rf–lr

;j{= lå=k'=lå=j=;df= lqm=lå=k'=ax'= k|=

xfdL eft vfG5f}F . 

@= pÞª\sfrf sf]s rfrf -c;dfj]zL_

pÞª\sf–rf rf–rf

;j{= lå=k'=lå=j=c;df= lqm=lå=k'=lå=j=k|=

xfdL eft vfG5f}F . 

u= ax'jrg

!= pÞªsfg sf]s rfg\ -;dfj]zL_

pÞªsf–g rf–g\

;j{= lå=k'=ax'=;df= lqm=k|To=lå=k'=ax'=j=

xfdL eft vfG5f}F . 

36= l8s afGtfjf, k"j{jt\, k[= !* .
37= gf]jnlszf]/ /fO{, k"j{jt\, k[= &( .
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@= pÞªsfgsf sf]s rfgsf -c;dfj]zL_

pÞª\sf–g\sf rf–g\sf

;j{=lå=k'=ax'=c;df= lqm= lå=k'=ax'=k|=

xfdL eft vfG5f}F . 

dfly k|o'Qm pbfx/0f -s_ sf] jfSodf k|ydk'?if Psjrg …pÞª\sfÚ -d_ cg'¿k

…rfªfÚ lqmofsf] k|of]u ePsf] 5 . pbfx/0f -v_ df k|o'Qm låjrg ;dfj]zL …pª\sflrÚ -

xfdL_ cg'¿k …rflrÚ -vfG5f}F_ To:t} låjrg c;dfj]zL …pÞª\sfrfÚ -xfdL_ cg'¿k

…rfrfÚ -vfG5f}F_ lqmof k|of]udf cfPsf] 5 . pbfx/0f -u_ df ax'jrg ;dfj]zL ;j{gfd

…pÞª\sfgÚ -xfdL_ cg'¿k …rfgÚ -vfG5f}F_ / ax'jrg c;dfj]zL …pÞª\sfgÚ -xfdL_ cg'¿k

ax'jrg c;dfj]zL …rfg\sfÚ -vfG5f}F_ lqmof ;ª\ulto'Qm eP/ cfPsf] 5 .

g]kfnL efiff–Jofs/0fdf k|ydk'?ifsf] lnª\u / jrgcg'¿k ;ª\ult /x]sf] kfOG5 .

afGtfjf efiffdf jrg ;ª\ult kfOP tfklg lnª\u ;ª\ult kfOFb}g . afGtfjf efiffdf

jQmfn] af]Nbf >f]tf klg pkl:yt 5 eg] a'emfPdf Tof] ;dfj]zL x'G5 . >f]tf pkl:yt

5}g eGg] a'emfPdf c;dfj]zL x'G5 . o;/L afGtfjf efiffdf >f]tf pkl:yt x'Fbf /

gx'Fbf leGbfleGb} ;fj{gflds kb / lqmofkbsf] k|of]u ul/G5 . o;/L afGtfjf efiffsf]

k|ydk'?if låjrg / ax'jrgdf kfOg] ;dfj]zfTdstf afGtfjf efiffsf] ljz]iftf xf] .

g]kfnL efiffdf o:tf] Joj:yf kfOFb}g .

$=&=#=@ låtLok'¿if

låtLok'?ifdf jQmfsf] ljifoj:t' ;|f]tf x'G5 . 38 afGtfjf efiffdf låtLok'?if

Psjrg hgfpg …vfgfÚ -t÷ltdL_, låjrg hgfpg …vfgfrLÚ -ltdLx¿_ / ax'jrg

hgfpg …vfgflgg\Ú -ltdLx¿_ h:tf ;fj{gflds kbsf] k|of]u ul/G5 . ax'jrg

;fj{gflds kb vfgflgg\n] cfb/fyL{ klg hgfPsf] kfOG5 . afGtfjf efiffdf g]kfnL

efiffdf h:tf] cfb/fyL{sf nflu 5'§} ;fj{gflds kbsf] k|of]u gu/]/ låtLok'?if

ax'jrgaf]ws ;fj{gflds kbn] g} cfb/fyL{ kbsf] af]w u/fPsf] kfOG5 . afGtfjf

efiffdf låtLok'?if ;ª\ult jrgcg'¿k Psjrg, låjrg / ax'jrg ePsf] kfOG5Ù

h:t} M–

s= Psjrg

vfgf sf]s rf .

t÷ltdL eft vfG5;\÷vfG5f} . 

38= x]dfª\u/fh clwsf/L, k"j{jt\, k[= ** .
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v= låjrg

vfgflr sf]s rflr .

vfgf–lr rf–lr

;j{= lå=j=k|= lqm=lå=k'=lå=j=k|=

ltdLx¿ eft vfG5f} . 

u= ax'jrg÷cfb/fyL{

vfgflgg\ sf]s rfg\

vfgf–lgg\ rf–g\

;j{–ax'=cfb/= lqm=ax'=j=÷cfbf/

ltdLx¿ eft vfG5f} . 

tkfO{ eft vfg'x'G5 . 

dflysf låtLok'?if -afGtfjf_ pbfx/0fx¿df k|o'Qm jfSox¿df Psjrg

;fj{gflds kb …vfgfÚ -t÷ltdL_ stf{ x'Fbf lqmof klg Psjrg …rfÚ -vfG5;\÷vfG5f}_

cfPsf] 5 . To:t} låjrg …vfgflrÚ -ltdLx¿_ cg'¿k …rflrÚ -vfG5f}_ / ax'jrg jf

cfb/fyL{ …vfgflgg\Ú -ltdLx¿÷tkfO{Fx¿_ cg'¿k …rfg\Ú -vfG5f}÷vfg'x'G5_ lqmof

k|of]udf cfO{ jfSodf k'?if;ª\ult ePsf] :ki6 b]lvG5 .

g]kfnL efiffdf Jofs/0fdf låtLok'?if Psjrgdf …tÚ åf/f ;Gble{t x'g] lnª\u /

jrgcg';f/ lqmofkbx¿df ;ª\ult /xG5 . 39 afGtfjf efiffdf jrg;ª\ult dfq

kfOG5 lnª\u;ª\ult kfOFb}g .

$=&=#=# t[tLok'?if

jQmf / ;|f]tfafx]ssf] ;Gbe{ hgfpg] ;j{gfdnfO{ t[tLok'?if ;j{gfd elgG5 .

afGtfjf efiffdf g]kfnL efiffdf h:tf] pm, pgL / pgLx¿h:tf 5'§} t[tLok'?ifaf]ws

;fj{gflds kb gkfOP tfklg …cf]÷cf]sf]Ú -of]÷logL_, …df]sf]÷df]Ú -Tof]÷ltgL, pm÷pgL_,

…df]÷df]sf]Ú -Tof]_, …vf]÷vf]sf]Ú -Tof]÷pm, pgL_ h:tf bz{sjfrs ;j{gfdn] g} t[tLok'?if

;fj{gfldssf] sfd u/]sf] x'G5g\ . oL ;fj{gflds kbx¿ jx'jrgaf]ws …lrÚ k|Too

nfu]sf] kfOG5 . t[tLok'?if ;ª\ultnfO{ jfSodf x]/f}F M

s= Psjrg

39= P]hg\, k[= ** .



77

df]÷df]sf] sf]s rf

pm÷pgL÷Tof] eft vfG5÷vflG5g\ . 

v= låjrg

df]÷df]sf]lr sf]s rflr

df]÷df]sf]–lr rf–lr

;j{=lå=j=k|== lqm=lå=j=k|=

pgLx¿÷ltgLx¿ eft vfG5g\ . 

u= ax'jrg

df]lr÷df]sf]lr sf]s d'rf

df]÷df]sf] – lr d'–rf

;j{= ax'=k|= pk=lqm=

ltgLx¿ eft vfG5g\ . 

dflysf] pbfx/0fdf k|o'Qm afGtfjf låtLok'?if Psjrg ;fj{gflds kb …df]÷df]sf]Ú

-pm÷pgL÷Tof]_ cg'¿k …rfÚ -vfG5÷vfG5g\_ låjrg …df]÷df]sf]lrÚ -ltgLx¿÷pgLx¿_

cg'¿k …rflrÚ -vfG5g\_ / ax'jrg …df]sf]lr÷df]lrÚ -ltgLx¿_ cg'¿k …d'rfÚ -vfG5g\_

lqmofkbsf] k|of]u eO{ jfSodf k'?if;ª\ult ePsf] 5 .

g]kfnL efiffdf klg k|yd, låtLo / t[tLok'?if u/L tLg k|sf/sf] k'?if Joj:yf

kfOG5 . g]kfnL efiff k'?if;ª\ult ePsf] efiff xf] . h'g k'?ifsf] stf{sf] k|of]u jfSodf

ePsf] 5 . ToxL k'?ifsf] lqmofkb k|of]u ePsf] kfOG5 . o;/L d, tF, pm qmdzM k|yd,

låtLo  / t[tLok'?if ;j{gfdn] lqmofkbsf] ¿knfO{ ;d]t k|efj kf/]sf] x'G5 . g]kfnL

efiffsf k'?ifx¿sf] lnª\u, jrgcg';f/ lqmofkbsf] e]b kfOG5 .40

afGtfjf efiffdf k|ydk'?if låjrg / ax'jrgdf ;dfj]zfTdstf kfOg',

To;}cg'¿k lqmofsf] ¿kfog x'g', låtLok'?if jx'jrgn] cfb/fyL{sf] af]w u/fpg' oL b'O{

efiffaLrdf kfOg] Jolt/]s kIf xf] . To:t} afGtfjf efiffdf ;fj{gfldstf klg kfOG5 .

k|yd / låtLok'?if ;j{gfd stf{ /x]sf] jfSosf lqmofdf stf{ ;j{gfd 6fFl;P/ cfPsf]

kfOG5 . o;/L afGtfjf efiffsf] stf{ ;j{gfd lqmofdf;d]t 6fFl;P/ cfO{ g]kfnL

efiffdf eGbf leGg vfnsf] k'?if;ª\ult ePsf] kfOG5 . of] oL b'O{ efiffaLrsf]

Jolt/]sL kIf xf] .

40= P]hg\, k[= ** .
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$=* ;fj{gfldstf

;fj{gfldstf lqmofsf stf{ jf sd{ b'j} ;j{gfd lqmofdf ;d]t 6fFl;P/ cfpFg]

Jofs/l0fs ljz]iftf xf] .41 afGtfjf efiffdf ;j{gfd stf{ ePsf] jfSodf nfu]sf] k|Too

¿k g} lqmofdf klg hf]l8Psf] kfOG5 . h:t} M

s= pª\sf–lr sf]s rf–lr

;j{=låj=k|=;df= lqm=k|=

xfdL eft vfG5f} .

v= pª\sf–rf sf]s rf–rf

;j{=låj=k|=c;df= lqm=k|=

xfdL eft vfG5f} .

u= pª\sf–g sf]s rf–g\

;j{=ax'=k|=;df= lqm=k|=

xfdL eft vfG5f} .

3= vfg–lgg\ vf/f–lgg\

;j{=ax'=k|=cfb/= lqm=k|=

ltdLx¿÷tkfO{x¿ hfpm÷hfg'xf];\ . 

dfly k|o'Qm afGtfjf efiffsf jfSox¿df stf{df h'g k|Too nfu]sf] 5 lqmofdf

klg Tolx k|Too nfu]sf] 5 . stf{ ;j{gfddf nfu]sf jrgaf]ws k|Toox¿ lqmofdf klg

6fFl;P/ cfpg' g} ;fj{gflds ;ª\ult xf] . o;/L ;j{gfd stf{df nfu]sf jrgaf]ws

k|Toox¿ lqmofdf klg 6fFl;P/ cfpgfn] afGtfjf efiff ;fj{gfldstf ePsf] efiff xf]  .

g]kfnL efiffdf o:tf] Joj:yf gkfOg' oL b'O{ efiffaLrsf] Jolt/]s kIf xf] .

41 eLdgf/fo0f /]UdL, sfo' efiffsf] ¿k ljZn]if0f, @))#, k[= $$ .
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$=(;f/f+z

o; cWofodf afGtfjf / g]kfnL efiffsf Jofs/l0fs wf/fcGtu{t sfn, kIf, efj,

jfRo, cs/0f, ;ª\ult -lnª\u, jrg, k'?if_ ;DaGwL Jolt/]sL cWoog ul/Psf] 5 .

afGtfjf efiffdf e"t / ce"t u/L b'O{ sfn Joj:yf kfOG5 . e"tsfnsf] ;ª\s]t

ug{ lqmofdf …cfÚ k|Too ¿k nfu]sf] kfOG5, jrg / k'?ifcg'¿k …cfªÚ, …cflrÚ, …Og\sfÚ

h:tf k|Too / …d'Ú pk;u{sf] k|of]u ul/Psf] kfOG5 eg] ce"t sfn hgfpg …ªfÚ,

…ªfªfÚ, …ofªÚ h:tf k|Too / t[tLok'?if ax'jrg lqmof / cfb/fyL{ lqmofdf …d'Ú

pk;u{sf ;fy …ofªÚ k|Too k|of]udf NofPsf] kfOG5 . g]kfnL efiff–Jofs/0fdf …5'Ú,

…5]Ú, …l5g\Ú, …5];\Ú, …5g\Ú cflb lqmofsf ce"tsflns ¿ksf] /rgf ce"t sfndf ul/G5

eg] e"tsfnsf nflu wft'df …PFÚ, …of}Ú, …of]Ú, …PÚ h:tf k|Too ¿k hf]l8Psf] kfOG5 .

o;/L g]kfnL efiffdf lqmofdf k|Too ¿k dfq nufpg] Joj:yf kfOG5 eg] afGtfjf

lqmofdf k|Too cltl/Qm pk;u{ nfu]/ klg e"t / ce"t sfnsf] af]w u/]sf] kfOG5 . of]

oL b'O{ efiffaLrdf kfOg] Jolt/]s xf] .

kIfsf ;Gbe{df k"0f{, ck"0f{, cEo:t, c1ft / zL3|tf u/L kfFr lsl;dsf kIf

Joj:yfdf x]l/Psf] 5 . ck"0f{ kIfsf ;Gbe{df oL b'O{ efiffaLr vf; leGgtf kfOFb}g .

k"0f{ kIfsf ;Gbe{df g]kfnL efiffdf …lyÚ / …5Ú sf ¿kx¿ lnª\u, jrg / k'?ifcg'¿k

Osf/fGt, Psf/fGt, cfsf/fGt, cf]sf/fGtdf cfPsf] x'G5 . afGtfjfdf To:tf] Joj:yf

kfOFb}g . lqmofx¿ jrg / k'?ifcg'¿k dfq ¿kflot ePsf] kfOG5 . cEo:t af]w

u/fpg] g]kfnL ;a} lqmofdf k|Too ¿k nfu]sf] kfOG5 eg] afGtfjf låtLo / t[tLok'?if

Psjrg lqmofdf k|Too jf pk;u{ s]xL klg gnfUg', t[tLok'?if ax'jrg / cEo:t

e"t / ce"t b'j} hgfpg] lqmofdf …d'Ú pk;u{ nfUg' g]kfnL / afGtfjf efiffaLrdf

kfOg] Jolt/]s kIf xf] . To:t} c1ft kIf hgfpg g]kfnLdf …PÚ k|Too s[bGtLo

lqmof;Fu jt{dfgsflns …5Ú sf ¿kx¿sf of]uaf6 ag]sf k|of]ux¿ kfOG5g\ eg]

afGtfjf efiffdf c1ft kIf hgfpg] 5'§} Joj:yf kfOFb}g . of] klg oL b'O{ efiffsf

aLrdf kfOg] Jolt/]s kIf xf] .

afGtfjf / g]kfnL efjnfO{ ;fdfGofy{, k|Zgfy{, OR5fy{, cf1fy{, ;Defjgfy{ u/L

kfFr ju{df x]g{ ;lsG5 . ;Defjgfy{df g]kfnL efiffdf lnª\u, jrg, k'?ifcg'¿k

lqmofsf] ¿kfog ePsf] kfOG5 t/ afGtfjf efiffdf jfSodf lnª\u;ª\ult kfOFb}g .

OR5fy{ efj JoQm ug{ g]kfnLdf pm, P;, cf];\, cf}, P;\h:tf k|Too ¿k k|of]u ul/Psf]

kfOG5 . oL ;a}sf nflu afGtfjf efiffdf …g]Ú ¿ksf] dfq k|of]u ePsf] kfOg',

;Defjgfy{ efj JoQm ug{ g]kfnLdf pFnf, nf;\, nf, cf}nf cflb k|Toosf] nflu afGtfjf
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efiffdf …x]Ú k|Too dfq} k|of]u ePsf] kfOg' Jolt/]s kIf xf] . To:t} g]kfnL efiffdf

;ª\s]tfy{ JoQm ug{ sfo{ pkjfSof+z;Fu hf]l8P/ cfpg] zt{ pkjfSo ;dflksf lqmof

5 eg] To;kl5 …eg]Ú of]hs /fv]/ tyf c;dflksf 5 eg] wft'df …PÚ k|Too ufF;]/ o;

efjsf] /rgf ul/G5 eg] oL ;a}sf nflu afGtfjf efiffdf …nf]Ú ¿k dfq k|of]udf kfOg'

Jolt/]s kIf xf] .

cs/0fsf] ;Gbe{df afGtfjf kl/roaf]ws s/0f lqmof clglZrt x'g', g]kfnLdf

s/0faf6 cs/0fdf jfSofGt/0f ubf{ …gÚ ¿ksf] dfq k|of]u ul/G5 eg] afGtfjfdf

e"tsfnsf nflu …dfg\Ú pk;u{ / ce"tsf nflu …lgg\Ú k|Too ¿k nfUg', oL b'O{

efiffaLrdf kfOg] Jolt/]s kIf xf] . afGtfjf s]xL s/0f lqmofnfO{ cs/0fdf

jfSofGt/0f ubf{ k"/} lqmofkbsf] ¿kdf g} kl/jt{g cfpg' csf]{ Jolt/]s kIf xf] .

jfRosf ;Gbe{df g]kfnL efiffdf st[jfRo, sd{jfRo / efjjfRo u/L tLg

lsl;dsf jfRo Joj:yf kfOG5 eg] afGtfjf efiffdf st[jfRo dfq kfOG5 . efjjfRo

/ sd{jfRosf] Joj:yf kfOFb}g of] jfRosf ;Gbe{df oL b'O{ efiffaLr kfOg] Jolt/]s

kIf xf] .

afGtfjf efiffdf jrg / k'?ifcg'¿k jfSodf lqmofsf] d]n eP/ ;ª\ult ePsf]

kfOG5 . g]kfnL efiffdf h:tf] lnª\u, ;ª\ult afGtfjf efiffdf kfOFb}g . afGtfjf

efiffdf Psjrg, låjrg / ax'jrg stf{cg'¿k lqmofsf] ¿kfGt/0f ePsf] kfOG5 .

g]kfnL efiffdf låjrg Joj:yf kfOFb}g . of] oL b'O{ efiffaLrdf kfOg] Jolt/]s kIf xf] .

k'?ifsf ;Gbe{df oL b'j} efiffdf k|yd, låtLo / t[tLo k'?ifsf Joj:yf kfOG5 .

afGtfjf efiffdf k|ydk'?if låjrg / ax'jrgdf ;|f]tfnfO{ ;dfj]z ug]{ ;dfj]zL /

;|f]tfnfO{ ;dfj]z gug]{ c;dfj]zL ¿k kfOG5 . of] afGtfjf efiffsf] ljz]iftf xf] .

To:t} afGtfjfdf låtLok'?if ax'jrg / cfb/fyL{ ¿k Pp6} k|of]u ePsf] kfOG5 . of]

csf]{ afGtfjf efiffdf kfOg] ljz]iftf xf] eg] oL b'O{ efiffaLrdf kfO{g] Jolt/]s kIf

klg xf] .

afGtfjf efiffdf ;fj{gfldstf kfOg] ePsfn] o; efiffsf ;j{gfd stf{ /x]sf

jfSosf lqmofdf klg stf{ ;j{gfddf 6fFl;P/ /x]sf k|Too ¿kx¿ 6fFl;P/ cfPsf]

kfOG5 . g]kfnLdf To:tf] Joj:yf kfOFb}g . of] oL b'O{ efiffaLrsf] lqmof ;ª\ultdf

kfOg] Jolt/]s kIf xf] .
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cWofo kfFr

pk;+xf/ tyf lgisif{

%= pk;+xf/

afGtfjf / g]kfnL efiffsf] ¿ksf] Jolt/]sL cWoog ug]{ p2]Zon] ul/Psf] k|:t't

zf]wsfo{df afGtfjf / g]kfnL efiffsf kbju{ / To;;Fu ;DalGwt ¿k tŒjsf] ;fy}

Jofs/l0fs wf/fsf] Jolt/]sL cWoog ul/Psf] 5 . kfFr cWofodf ljeflht o;

z]wsfo{sf k|To]s cWoosf ;f/f+z o; k|sf/ /x]sf] 5 .

cWofo Psdf zf]wkqdf plNnlvt ePcg';f/sf] k|:t't zf]wkqsf] kl/ro v08

/flvPsf] 5 . o;cGtu{t zf]wzLif{s, zf]wsf] k|of]hg, zf]w;d:of, zf]wsf] p2]Zo,

zf]wsf] cf}lrTo, pkof]lutf / dxTj, zf]wsf] ;Ldf / If]q, zf]wljlw / zf]wkqsf]

¿k/]vfsf] af/]df rrf{ ul/Psf] 5 .

cWoofo b'O { afGtfjf efiffsf] cWoogdf :jb]zL tyf ljb]zL ljåfg\x¿åf/f

afGtfjf efiff;DaGwL ul/Psf cWoogx¿sf] ;+lIfKt rrf{ ul/Psf] 5 h;cg';f/

:jb]zLeGbf ljb]zL efiffljb\x¿n] ljz]if rf;f] /fv]sf] b]lvG5 .

cWofo tLgb]lv afGtfjf / g]kfnL efiffsf] Jolt/]sL cWoog ;'? ul/Psf] 5

h;cGtu{t cWofo tLgdf afGtfjf / g]kfnL efiffsf kbju{ gfd, ;j{gfd, ljz]if0f,

lqmofljz]if0f, gfdof]uL, ;+of]hs, ljZdoflbaf]ws / lgkftsf agf]6sf ;Gbe{df ¿k

Joj:yfsf] Jolt/]sL cWoog ul/Psf] 5 .

gfdnfO{ ;/n / hl6n jf Jo'Tkflbt u/L b'O{ ju{df x]l/Psf] 5 . oL b'j} efiffdf

gfdsf] lgdf{0f x'g] qmddf Jo'Tkfbg, ;df; / låŒj ePsf] kfOG5 . afGtfjf efiffdf

g]kfnL efiffdf h:t} åGå, ax'lj|xL, tTk'?if ;df; Joj:yf kfOG5 . o;sf cltl/Qm

tLgj6f gfdx¿sf] ;df; eP/ gfdsf] lgdf{0f x'g] ljz]if ;df; Joj:yf klg afGtfjf

efiffdf kfOG5 .

;j{gfdsf] ;Gbe{df ;/n / hl6n u/L b'O{ ju{df g} x]l/Psf] 5 . oL b'j} efiffdf

ax'jrgut k|Too ¿k nfu]/ hl6n ;j{gfdsf] lgdf{0f ePsf] kfOG5 . g]kfnL efiffdf

ax'jrgut k|Too ¿k dfq kfOG5 eg] afGtfjf efiffsf ;j{gfdx¿ ax'jrgsf

cltl/Qm låjrgut k|Too ¿k nfu]/ klg Jo'Tkfbg ePsf] kfOG5 . of] oL b'O{

efiffaLrsf] Jolt/]s xf]
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ljz]if0fsf ;Gbe{df hl6n ljz]if0f låŒj eP/ lgdf{0f x'g] qmddf afGtfjf efiffdf

d"nkb;Fu hf]l8P/ cfPsf k|Too ¿ksf] dfq låŒj eP/ ljz]if0fsf] lgdf{0f ePsf]

kfOG5 t/ g]kfnL efiff Jofs/0fdf k'/} zAbsf] g} k'g/fj[lQ jf låŒj ePsf] kfOG5 .

afGtfjf efiffsf] csf]{ ljz]iftfsf] ¿kdf lqŒj k|lqmofnfO{ lnOG5 . g]kfnL efiffdf

o:tf] gkfOg' Jolt]/s kIf xf] .

afGtfjf hl6n lqmofljz]if0fsf] lgdf{0f x'g] qmddf låTj x'Fbf a4¿ksf] dfq låŒj

eO{ cfl+zs låŒj dfq ePsf] kfOG5, t/ g]kfnL efiffdf k"0f{ låTj eO{ lqmofljz]if0f

lgdf{0f x'g] Joj:yf kfOg' Jolt/]s kIf xf] .

gfdof]uLsf ;Gbe{df afGtfjf efiffdf :yfgflws/0f hgfpg km/s km/s sf/s

lqmofljz]if0f cg';f/ ;/n gfdof]uL jf gfldskbdf hf]l8g cfO{ hl6n gfdof]uLsf]

lgdf{0f ePsf] kfOG5 . g]kfnL efiff Jofs/0fdf o:tf] Joj:yf gkfOg' Jolt/]sL kIf xf] .

;+of]hssf agf]6sf] ;Gbe{df oL b'O{ efiffaLrdf vf; cGt/ kfOFb}g .

lj:doaf]wssf ;Gbe{df afGtfjf efiffdf g]kfnL efiffdf k|o'Qm kbx¿sf] t'ngfdf sd

kbsf] k|of]u ePsf] kfOG5 . To:t} u/L jfSodf cfl>tsf ¿kdf k|o'Qm eO{ jQmfsf]

clek|fo a'emfO{ cy{ :ki6 kfg]{ lgkftsf ;Gbe{df oL b'j} efiffsf aLrdf ;dfgtf

kfOG5 . oL b'j} efiffsf lgkftx¿ Ps ¿k Joj:yf ePsf ax'¿kcGtu{t kb{5g\ .

cWofo rf/df afGtfjf / g]kfnL efiffsf Jofs/l0fs wf/f cGtu{t sfn, kIf, efj,

jfRo, cs/0f / ;ª\ultsf] Jolt/]sL cWoog ul/Psf] 5 . sfnnfO{ e"t / ce"t u/L

x]l/Psf] 5 . g]kfnL efiffdf e"t / ce"t sflns lqmofx¿df k|Too ¿k nfu]sf] kfOG5

eg] afGtfjf efiffsf t[tLok'?if ax'jrgaf]ws lqmofx¿df k|Toosf cltl/Qm pk;u{

klg nfu]sf] kfOg' Jolt/]sL kIf xf] .

kIfsf ;Gbe{df oL b'j} efiffdf k"0f{, ck"0f{, cEo:t / zL3|tf kIfsf] Joj:yf

kfOG5 eg] g]kfnL efiff Jofs/0fdf kfOg] c1ft kIf afGtfjf efiffdf kfOFb}g . To:t}

efjsf ;Gbe{df eGbf efjnfO{ ;fdfGofy{, k|Zgfy{, OR5fy{, cf1fy{ / ;+efjgfy{ u/L

…5Ú ju{df x]l/Psf] 5 . ;fdfGofy{df g]kfnL efiffsf lnª\u, jrg, k'?ifcg'¿k lqmofsf]

¿kfog ePsf] kfOG5 . t/ afGtfjf efiffsf jfSodf lnª\u ;ª\ult kfOFb}g . To:t}

g]kfnLdf ;+efjgfy{ JoQm ug{ …pFnfÚ, …nf;Ú, …nfÚ, …cf}nfÚ cflb k|Too ¿ksf] k|of]u

kfOG5 . oL ;a} ¿ksf nflu afGtfjf efiffdf …x]Ú k|Too ¿ksf] dfq k|of]u ul/Psf]

kfOG5 .

cs/0fsf ;Gbe{df afGtjf efiffdf kl/roaf]ws s/0f lqmof clrXgt x'G5 .

cs/0faf]ws, kl/roaf]ws lqmofdfq jfSodf k|of]u ePsf] kfOG5 . g]kfnL efiffsf
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s/0f, cs/0f b'j} lqmof jfSodf k|of]u ePsf] kfOG5 . g]kfnL efiffsf s/0f, cs/0f

b'j} lqmof lrlXgt x'G5g\ . To:t} g]kfnL efiffsf ;sf/fTds jf s/0f lqmofdf gsf/

jf …gÚ ¿k lqmofsf] cufl8, dWo / cGTodf k|of]u u/L cs/0f jf gsf/fTds lqmofdf

jfSofGt/0f ul/G5 t/ afGtfjf efiffdf e"tsflns lqmofdf …dfgÚ / ce"tsflns

lqmofdf …lgg\Ú k|Too ¿k nfu]/ s/0faf6 cs/0fdf jfSofGt/0f ul/G5 . To:t} afGtfjf

efiffsf s]xL lqmof s/0faf6 cs/0fsf ¿kflot x'Fbf pk;u{ jf k|Too ¿k gnflu k'/}

kbsf] ¿kdf g} kl/jt{g cfPsf] kfOG5 .

g]kfnL efiff Jofs/0f st[, sd{ / efj jfRo Joj:yf kfOG5 eg] afGtfjf efiffdf

st[{jfRo Joj:yf dfq kfOG5 . sd{ / efjjfRo Joj:yf kfOFb}g . To:t} g]kfnL efiff

Jofs/0fdf lnª\u, jrg / k'?ifsf] ;ª\ult lqmof;Fu eP/ jfSo lgdf{0f ePsf] kfOG5 .

afGtfjf efiffdf jrg / k'?if, ;ª\ult eP klg lnª\u, ;ª\ult kfOFb}g . g]kfnL

efiffdf Psjrg, ax'jrgsf cltl/Qm låjrg / ax'jrgdf ;|f]tfnfO{ ;dfj]z ug]{

;dfj]zL / ;|f]tfnfO{ ;dfj]z gug]{ c;dfj]zL b'O{ ¿k Joj:yfcGtu{t ;ª\ult ePsf]

kfOg' Jolt/]s kIf xf] . To:t} afGtfjf efiffdf låtLo k'?if ax'jrgn] g} cfbf/fyL{ klg

hgfPsf] kOG5 . g]kfnL efiffdf cfb/sf kfFr tx kfOG5 t/ afGtfjfdf b'O{ tx dfq

kfOG5 .

cWofo kfFrdf ;f/f+z k|:t't ul/Psf] 5 . o;cGtu{t zf]wkqdf /x]sf k|To]s

cWofosf] kl/ro / ltgdf kfOPsf] Jolt/]sLsf] ;ª\lIfKt ljj/0f lbOPsf] 5 .

%=@ lgisif{

 afGtfjf efiffdf tLgj6f gfdsf] ;df; eP/ gfdkbsf] lgdf{0f x'g] Joj:yf
kfOG5 .

 afGtfjf efiffdf låŒj eP/ kbju{sf] lgdf{0f x'g] qmddf d'Qm ¿k oyfjt /x]/
a4¿ksf] dfq låŒj ePsf] kfOG5 .

 afGtfjf efiffdf g]kfnL efiffdf kfOg] lgs6jfrL / b'/jfrL ;j{gfdsf
cltl/Qm ;'b"/jfrL ;j{gfdsf] klg k|of]u ePsf] kfOG5 .

 g]kfnL Jofs/0f Joj:yfdf gePsf] lqŒj Joj:yf afGtfjf efiffdf kfOG5 .

 g]kfnLdf kfOg] Psjrg / ax'jrgsf cltl/Qm afGtfjf efiffdf låjrg
Joj:yf klg kfOG5 .

 afGtfjf efiffdf clws/0f sf/s / ;+k|bfg sf/s :yfgljz]if cg';f/ km/s
km/s ¿kdf k|of]u ePsf] kfOG5 .
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 afGtfjf efiffsf lqmofdf k|Toosf] cltl/Qmj t[tLok'?if ax'jrg / cfb/fyL{
lqmofdf pk;u{ klg nfu]sf] kfOG5 .

 g]kfnL efiffdf stf{cg'¿k lqmofdf lnª\u;ª\ult kfOG5 eg] afGtfjf efiffdf
Jofs/l0fs lnª\u;ª\ult kfOFb}g .

 afGtfjf efiffdf kl/roaf]ws s/0f jfSo clrlXgt cj:yfdf /xG5 .

 g]kfnL efiffdf kfOg] sd{ / efjjfRo Joj:yf afGtfjf efiffdf kfOFb}g .

 g]kfnL efiffdf cfb/sf kfFr tx x'G5g\ eg] afGtfjf efiffdf låtLo k'?if

ax'jrg ¿kn] g} cfb/jfrL ¿k klg hgfPsf] kfOG5 .

 afGtfjf efiffsf] k|ydk'?if låjrg / ax'jrgsf ;fj{gflds kbdf ;dfj]zL /

c;dfj]zL ¿k kfOG5 .

 afGtfjf efiffdf ;fj{gfldstf kfOG5 .
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;Gbe{;"rL
k':ts;"rL

clwsf/L, x]dfª\u/fh, ;d;dlos g]kfnL Jofs/0f -@)$(_, ;f+lu|nf lk|lG6ª ;le{;]h,

yfkfynL .

ss{k]l6«s, 8An', cfO{ Pg csfp06 ckm lb lsª\8d ckm g]kfn, -;g\ !*!!_, Go" lbNnL

Plzof klAns]zg ;le{;]h .

Sjfª, h' 5f], 6]S:6 sn]S;g Og afGtfjf -@))^_, sf7df8f}F .

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

lu|o;{g, hh{, P lnª\lUjl:6s ;e]{ ckm Ol08of -;g\ !()(_, ef]n'd –III, kf6{ I Go"

lbNnL .

tYofª\s ultljlw, s]Gb|Lo tYofª\s ljefu @#M# @)%*÷)%( .

tf]jf, ;'of]zL vflnª 6f]lsof] o'lgel;{6L ckm km/]g :6l8h -;g\ !(*$, bf]=;+_ .

gf]jL{ o'= jL / df]l/; ;L=hL= b uf]vf{ b]O/ Dofg;{, s:6d;\ P08 sG8«L -;g\ !(@&_,

Go" lbNnL, sl:ds klAns]zg .

kf]v/]n, afns[i0f, /fi6«efiff -lj=;+= @)$)_ ;femf k|sfzg, sf7df8f}F .

afGtfjf, l8s, afGtfjf -/fO{_ Jofs/0f -@)%%_ nIdL k|sf/zg sf7df8fF} .

, afGtfjf -/fO{_ zAbsf]z -@)%*_, sf7df8f}F .

ljs]n aL= cf:k]S6, d'8 P08 ue{ cem a]nxfl/of -/fO{_M l;d]l6s OG6/km]; k|fUdfl6s

OG6/km]; ckm c lxdfnog Nofª\Uj]h -;g\ !((^_

hfg ljlnofd PKknL, afGtfjf M c ;f]lo;of] lnª\u'Ol:6s ;e]{, -;g\ @))#_, sf7df8f}F .

zdf{, df]xg/fh -@)%#_, zAb/rgf / j0f{ljGof;, gjLg k|sfzg, ef]6flx6L .

l:k|+u, 8f=cf/= s]=, b k|f]AnD; Og afGtfjf /fO{, kmf]gf]nf]hL -;g\ !(*&_

ofbj, of]u]Gb|k|;fb, /]UdL eLdgf/fo0f, efifflj1fg -lj=;+=@)%(_ Go" lx/f a'S;

OG6/k|fOh]h sLlt{k'/ .

/fO{ Zofd/fh, cf] /]l8of] g]kfnf -lj=;+= @)^@_ b]p/fnL ckm;]6 k|]; ;'g;/L, w/fg .

/fO{, gf]jnlszf]/, afGtfjf j8{ ln:6 Og kof{ojfrL zAbsf]if -;g\ !(&#_ /f]on g]kfn

Ps]8]dL, sf7df8f}F .
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/fO{, gf]jnlszf]/, c j]l;s afGtfjf sGe;]{;gn sf]if{ -;g\ !(&*_, sf7df8f}F .

/fO{, gf]jnlszf]/, l/8'lKns]zg Og afGtfjf slG6«Jo';g 6' g]knLh :6l8h -;g\ !(*$_

sf7df8f}F .

/fO{, gf]jnlszf]/, nf]s]l6e dfs{/ ;lkms]zg ckm afGtfjf P08 b]o/ PS6]G;g\ -;g\

!(**_ sf7df8f}F .

x8;g\ Pr\=aL= sDk]/]l6e ef]s]a'nf/L ckm lb ;]e]/n Nofª\Uj]h]h -8fOn]S6_ ckm

;]n]S6]8 lkk'n sN8 ls/ftLh, -;g\ !**&_ hg{n ckm lb Plzofl6s

;f];fO6L, a]ª\ufn, ef]n'd –@^ .

XofG;g, hL= P08 jg{/,  ljG6/, b /fO{ ckm O:6g{ g]kfn Pylgs P08 lnªlUjl:6s

u'|lkª kmfOlG8ª ckm b lnªlUjl:6s ;e]{ ckm g]kfn -;g\ !((!_ blIf0f

PlzofnL cg';Gwfg s]Gb| lq=lj= sLlt{k'/ .

zf]wkq;"rL

/fO{, gf]jnlszf]/, c l8l:qmlK6e :68L ckm afGtfjf -;g\ !(*%_, ljBfjfl/lw

c=k|=zf]wkq, k'gf ljZjljBfno .

/fO{, OR5fk"0f{, sDk]/]l6e :68L ckm lslG;k 6D;\ -@))$_, c=k|= :gftsf]Q/ zf]wkq,

lq=lj= sLlt{k'/, sf7df8f}F .

/fO{, wg/fh, afONofªUo"hg P08 NofªUj]h P6\l66\o'8 c s]; :68L ckm afGtfjf /fO{

ckm kmfskmf]s eL=8L=;L= O{g Onfd -;g\ @))!_, :gftsf]Q/ c=k|= zf]wkq,

lq=lj= sf7df8f}F .

/]UdL, eLdgf/fo0f, sf]o' efiffsf] ¿k ljZn]if0f -;g\ @))#_ c=k|=zf]wkq, ljZjljBfno

cg'bfg cfof]usf] ;lrjfno gofF afg]Zj/, sf7df8f}F .

/fO{ adaxfb/, g]kfnL / afGtfjf /fO{ efiffsf Jofs/l0fs sf]l6sf] Jolt/]sL cWoog

-lj=;=+ @)^#_ c=k|= :gftsf]Q/ zf]wkq .

kqklqsf;"rL

/fO{, kbd, /fO{ afGtfjf NofªUj]h P08 sG;]K6 k]k/ ckm a'ªjfvf -;g\ @))^_,

sf7df8f}F .

/fO{, cljgfy, ls/ft /fO{ dft[efiff / dft[eflif M ;lª\IfKt l;+xfjfnf]sg, ofof]Svf

lgK;'ª, jif{ (, k"0ff{ª\s !^, c;f]h @)%(, ls/fof, sf7df8f}F .
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kl/lzi6

afGtfjf efiff / o;df kfOg] eflifs e]b

g]kfnsf] k"jL{ efu ef]hk'/, vf]6fË, pbok'/, ;'g;/L, wgs'6f, emfkf, Onfd,

kfFry/ cflb lhNnfsf ;fy} g]kfn aflx/ bflh{lnË, l;lSsd, v;f{Ë, l;nf]ª cflb e"–

efudf a;f]af; ub}{ cfPsf /fO{ hfltx¿n] af]Ng] efiffdf eflifs Pstf kfOFb}g .

/fO{x¿sf] k|foM y/} lkR5]sf] efiff x'g] ePsf]n] /fO{nfO{ ax'efifLo hfltsf] ¿kdf

lrlgG5  . /fO{ efiff eGg'eGbf /fO{ ;d"xsf] efiff eGg' pko'Qm x'G5 . oL /fO{x¿leq

af]lng] efiffx¿s ;ª\Vof cem} olsg eO;s]sf] 5}g . ljleGg lsl;dsf cWoog /

cg';Gwfgx¿n] b]vfPsf tYofª\scg';f/ /fO{ eflifs ;d"xdf @* eGbf a9L efiffx¿

af]lnG5g\ . oLdWo] ;a}eGbf al9 afGtfjf efiff af]lnG5 . @)%* ;fnsf] /fli6«o

hgu0fgf cg';f/ g]kfnsf] s"n /fO{x¿dWo] %*=$@Ü n] afGtfjf efiff af]Ng] u/]sf]

kfOG5 .

…af]g\Ú / …tfjfÚ ldn]/ afGtfjf zAbsf] lgdf{0f ePsf] xf] …af]gÚ sf] cy{ kfgLsf]

d'xfg / tfjfsf] cy{ cltly eGg] x'G5 . kfgLsf] d'xfg cyjf lxdfnosf] km]bLdf a:g]

cltlyx¿n] af]Ng] efiff egL o; efiffnfO{ af]Gtfjf gfdfs/0f ul/of] . lj:tf/}

dflg;x¿sf] hglha|f]df af]Gtfjfaf6 afGtfjf efiff eGg yflnof] . -/fO{, @))^_

k/fk"j{sfnb]lv af]lnb} cfPsf] of] efiff ef]6 ad]{nL efiff kl/jf/cGtu{t kb{5 .

o; efiffsf] sYo ¿k w]/} k'/fgf] eP klg n]Vo¿k k|fKt ug{ yfn]sf] yf]/} ;do dfq

ePsf] 5 . o; efiffsf] lnlk gePsf]n] b]jgfu/L lnlkdf g} n]lvG5 . @)$^ ;fnsf]

/fhg}lts kl/jt{gkl5 dft[efiffdf k7gkf7g ug{ kfOg] gLltcg'¿k afGtfjf efiffdf

klg Ps b]lv kfFr sIff;Dd k7gkf7g eO/x]sf] 5 . eflifs Ps ¿ktf Nofpg /

afGtfjf efiffnfO{ dfgs n]Vo ¿k lbg] p2Zon] afGtfjf efiffdf …a'ª\jfvfÚ klqsf

dfl;s ¿kdf lj=;+= @)^! ;fn kf}if ! ut] b]lv k|sflzt eO/x]sf] 5 .

afGtfjf efiffsf] sYo k/Dk/f w]/} k'/fgf] 5 . ;dosf] nfdf] cGt/fn Pjd\

ef}uf]lns b"/tf / ;fdflhs ;+/rgfsf sf/0f afGtfjf efiffsf jQmfx¿n] af]Ng]

zAbx¿df ljljwtf cfPsf] kfOG5 . nfdf] ;do;Dd afGtfjf efiffn] n]Vo ¿k

gkfpgfn] afGtfjf efiffsf] dfgs ¿k kQf nfUg ;s]sf] 5}g . afGtfjf efiff ;DaGwL

cWoog / cg';Gwfgstf{x¿n] km]nf kf/]sf tYocg';f/ afGtfjf efiffdf rf/ lsl;dsf

eflifs e]b kfOG5 . xgjf]g uf8{ / ljG6/ jfg{/ -;g\ !(*%_ n] afGtfjf efiffsf rf/

eflifsf 5g\ eg]sf 5g\ . c?0f gbLb]lv k"jL{ efudf af]lng] k"jL{ afGtfjf, blIf0fL

efudf af]lng] afGtfjf efiff blIf0fL afGtfjf, ef]hk'/ ahf/b]lv pQ/L e]udf af]lng]

afGtfjf pQ/L afGtfjf / ef]hk'/sf] cf]v|], vf]6fËsf] blIf0f e]udf af]lng] afGtfjfnfO{

klZrdL afGtfjf egL afGtfjf efiffsf rf/j6f eflifsf 5'6\ofPsf 5g\ . o;
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cg';Gwfgkl5 Sofª h' 5f], hf]g ljlnod PKknL / kbds'df/ /fO{sf] ;+o'Qm afGtfjf

;fdflhs tyf eflfifs cWoog -;g\ @))#_ df blIf0fL -xt'jfnL_, klZrdL -cfDrf]s]_,

pQ/L -lbNkfnL_, / k"jL{ -wgs'6]_ u/L afGtjf efiffsf d'Vo rf/ eflifsfx¿ b]vfOPsf

5g\ . o:t} cGo ljleGg cg';Gwfgstf{x¿n] klg cf–cfˆg} dt /fv]sf 5g\ . oL

cWoog cg';Gwfgx¿af6 afGtfjf efiffsf d'Vo tLgj6f eflifsf 5g\ eGg ;lsG5Ù

xt'jfnL, cfDrf]s], lbNkfnL . oL tLgj6} eflifsf Ps csf{df af]wuDo 5g\ . oL

eflifsfdWo] lbNkfnL eflifsf s]xL km/s b]lvG5, xt'jfnL, cfDrf]s] eflifsfdf lgs6tf

Hofbf b]lvG5 h:t} M

!= Pp6f dfG5] cfof] Û -g]kfnL

cSt]t dÞgf afgf Û xt'jfnL_

cSt]t dÞgf afgf Û -cfFDrf]s]_

pStfs d'gf afgf Û -lbNkfnL_

@= ahf/ cfpg'ePsf] bfh' Û -g]kfnL_

ahf/f aflgg\cf] aÞaÞ Û -xt'jfnL_

ahf/f taflgg\cf] a'cf Û -cfDrf]s]_

ahf/f afgflgg\cf] a'jf Û -lbNkfnL_

#= of] t d]/f] -g]kfnL_

cf]gf cÞªsf] -xt'jfnL_

cf]gf cªsf] -cfDrf]s]_

cf]nf] pÞª\sf] -lbNkfnL

$= d klg oxL a:b}5' . -g]kfnL

pÞª\sf5fª\ cf]8f o'ªªfªf df]s -xt'jfnL_

cª\sf5fª cf]8f o'ªªfªf df]nf]s -cfDrf]s]_

pª\sf5fª cf]8f o'ªªfªf -lbNkfnL_

%= Tof] af]Nb}g

df]sf] cÞr]k\lgg -xt'jfnL_

df]sf] cr]k\lgg -cfDrf]s]_

df]sf] r]k\lgg\ -lbNkfnL_
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dfly k|o'Qm tLgj6f eflifsfsf jfSox¿nfO{ x]bf{ lgDg ¿kdf oL eflifsfx¿nfO{

kfpg ;lsG5 .

xt'jfnL cfDrf]s] lbNkfnL

…cÚ pk;u{sf]

k|of]u

  ×

y]uf] k|of]u df]s df]nf]s ×

lgs6tf cfDrf]s];Fu xt'jfnL;Fu ×

oL tLgj6f eflifsfnfO{ x]bf{ oL eflifsfsf zAb g} km/s geP/ zAbdf /x]sf

j0f{sf] pRrf/0fdf dfq km/s ePsf] kfOG5 . oL eflifsfx¿dWo] lbNkfnL eflifsf

afx]s xt'jfnL, cfDrf]s] eflifsf af]Ng] qmddf jQmfn] y]uf] klg ld;fP/ af]Ng] u/]sf]

kfOG5 . tL y]uf]x¿n] 5'§} cy{ glbP klg efiffdf ld7f; Nofpg k|of]u ul/Psf] xf]

eGg] cg'dfg nufpg ;lsG5 . ;du|df x]bf{ lo tLgj6} eflifsfsf k|foM ;dfg

ljz]iftfx¿ kfOG5 .


