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fo"k; izos'k
INTRODUCTION

¶lkaf[;dh osQ varxZr Kku&foKku osQ fdlh Hkh izHkkx 
ls lacafèkr rF;ksa osQ la[;kRed ladYku] la{ksi.k] izLrqfrdj.k 
mudk oSKkfud fo'ys"k.k vkSj roZQ iw.kZ fu"d"kZ fudkyus 
lacaèkh fofèk;kas dk fofèkor vè;;u fd;k tkrk gSA ySfVu 
'kCn ̂ LVSVl* (Status)] bVSfy;u 'kCn ̂ LVSfVLVk* (Statista) 
vkSj teZu 'kCn ^LVSfVfLVd* (Statistik) ls mn~èk`r~ vaxzsth 
'kCn ^LVSfVfLVDl* vFkkZr~ ^lkaf[;dh* dk iz;ksx cgqopu 
vkSj ,dopu nks vFkks± esa fd;k tkrk gSA

cgqopu esa lakf[;dh dk rkRi;Z leadksa ;k vkadM+ksa 
ls gksrk gS]tks {ks=k fo'ks"k ls lacafèkr la[;kRed fooj.k gksrs 
gSa] ;Fkk & jk"Vªh; vk;] tula[;k] dher&Lrj] o`Qf"k o 
vkS|ksfxd mRiknu vkfn osQ lead ;k vkadM+sA MkW- ckmys 
osQ vuqlkj] ¶vuqlaèkku osQ fdlh  foHkkx ls lacafèkr rF;kas 
osQ la[;kRed fooj.k dks lead dgrs gSa] ftUgsa ,d&nwljs 
osQ lEcUèk esa izLrqr fd;k tk losQA¸ è;krO; gS fd lHkh 
la[;kRed rF; lead ugha gksrs] ysfdu leLr lakf[;dh; 
lead la[;kRed rF; gksrs gSaA leadksa dh oqQN izeq[k 
fo'ks"krk,¡ fuEuor~ gSa&

1- lead] la[;k eas O;Dr fd;s tkrs gSa vkSj rF;ksa osQ 
lewg gksrs gSaA fdlh ,d rF; ls lacafèkr vad] lead 
ugha dgk tkrk] D;ksafd mlls dksbZ leqfPkr fu"d"kZ ugha 
fudkyk tk ldrk gSA

2- leadksa dk ladyu o laxzg.k fdlh iwoZ fuf'Pkr mís'; 
osQ fy, fd;k tkrk gSA mís'; jfgr vkadM+s lead ugha 
dgykrsA

3- leadksa osQ laxzg.k esa ;Fkksfpr ifj'kq¼rk vko';d 
gksrh gS vkSj ;g ifj'kq¼rk vuqlaèkku osQ mís';] mldh 
izo`Qfr] vkdkj ,oa miyCèk lkèkuksa ij fuHkZj gksrh gSA

4- lead fofoèk dkj.kksa ls izHkkfor gksrs gSaA ;Fkk] 
o`Qf"k&mRiknu osQ leadksa ij tyok;q] o"kkZ] flapkbZ] 

Hkwfe dh moZjrk] cht] moZjd vkfn muosQ dkjdksa dk 
izHkko iM+rk gSA 

5- leadksa dk ladyu ,d fuf'pr ;sktuk osQ rgr 
lqO;ofLFkr jhfr }kjk fd;k tkuk pkfg,_ D;ksafd 
vO;O;fLFkr :i ls ,df=kr rF;ksa ls roZQlaxr fu"d"kZ 
fudkyuk lEHko ugha gksrkA 

6- lead ,d&nwljs ls lacafèkr :i esa izLrqr fd;s tkus 
pkfg,] D;kasfd ltkrh;rk ,oa rqyuk osQ xq.k u gksus 
ls os fujFkZd gh gksasxsA

,dopu osQ :i esa lakf[;dh dk rkRi;Z ml lkaf[;dh 
foKku ls gS] ftlosQ varxZr leadksa ;k vkadM+ksa osQ laxzg.k 
fo'ys"k.k ,oa fuoZpu ls lacafèkr fozQ;kvksa vFkok lakf[;dh; 
fofèk;ksa osQ lE;d vè;;u ls gksrk gSA izks- lsfyxeSu osQ 
vuqlkj ¶lkaf[;dh og foKku gS] tks fdlh fo"k; ij izdk'k 
Mkyus osQ mís'; ls ladfyr fd;s x;s vkadM+ksa ds laxzg.k] 
oxhdj.k] izn'kZu] rqyuk vkSj O;k[;k djus dh jhfr;ksa dk 
foospu djrk gSSA¸

fu"d"kZr% lakf[;dh ,d foKku vkSj dyk nksukas gS] tks 
lkekftd] vk£Fkd] izko`Qfrd o vU; leL;kvksa ls lacafèkr 
leadksa osQ laxzg.k] oxhZdj.k] lkj.kh;u] izLrqfrdj.k] lEcUèk 
LFkkiu] fuoZpu ,oa iwokZuqeku ls lacaèk j[krk gS] ftlls 
iwoZ fuèkkZfjr mís'; dh iw£r dh tk losQA

fodkl ,oa egÙo

lkaf[;dh dh mRifÙk ̂ jktkvksa osQ foKku* ;k ̂ jkT;f'kYi 
foKku* oQs :i esa gqbZA vrhr esa lkaf[;dh dk iz;ksx jkT; 
osQ 'kklu izcaèk dks lqxerkiwoZd lapkfyr djus osQ fy, 
fd;k tkrk FkkA ml le; lkaf[;dh dh mi;ksfxrk jkT; 
rd lhfer Fkh vkSj le;&le; ij bldk iz;ksx jkT; dh 
tula[;k] Hkwfe] yxku] [kk|kUUk vkfn ls lacafèkr vkadM+ksa dks 



,d=k djus esa fd;k tkrk FkkA blls ;g irk yxk;k tkrk 
Fkk fd vko';drk iM+us ij fdrus lSfud ,d=k fd;s tk 
ldrs gSa vFkok dj osQ :i esa fdruh vk; izkIr dh tk 
ldrh gSA loZizFke felz osQ lezkV us 3050 bZ- iwoZ fijkfeM 
osQ fuekZ.k gsrq tula[;k ,oa èku forj.k lacaèkh vkadMs+ ,d=k 
djk;k FkkA Hkkjr esa euqLe`fr] 'kqozQ uhfr vkSj dkSfVY; osQ 
^vFkZ'kkL=k* esa Hkh 'kklu lacaèkh vkadM+ksa ,oa mudks ,d=k 
djus dh fofèk;ksa dk mYys[k feyrk FkkA 

^LVSfVfLVDl* 'kCn dk iz;ksx loZizFke 1749 bZ- eas 
teZu xf.krK xkVizQk;M ,osQuoky us fd;k] ftUgsa 
^lkaf[;dh dk tUenkrk* Hkh dgk tkrk gSA ekuo lH;rk 
osQ fodkl osQ lkFk&lkFk bl fo"k; osQ iz;ksx] mi;ksfxrk 
,oa {ks=k esa fuajrj o`f¼ gks jgh gSA vkt Kku&foKku dk 
dksbZ Hkh ,slk {ks=k ugha gS] tgka bldh fofèk;ksa dk iz;ksx 
u gksrk gksA jkT; dh 'kklu O;oLFkk ls lacafèkr n'kkvksa 
dk fooj.k gks ;k tula[;k mRiknu] vk;kr&fu;kZr] jk"Vªh; 
vk; bR;kfn osQ i;kZIr leadksa dk ,d=k.k o fo'ys"k.k] 
ns'k dh vk£Fkd ;kstuk dk fuekZ.k gks ;k O;kikj] m|ksx 
,oa okf.kT; ls lacafèkr leadksa dk vè;;u&bu lcesa 
lkaf[;dh; fofèk;ksa dk iz;ksx vo';EHkkoh gks x;k gSA 
;gka rd fd lekt'kkL=k] f'k{kk] euksfoKku] HkkSfrdh o 
jlk;u'kkL=k] thofoKku] u{k=k&foKku] fpfdRlk'kkL=k vkfn 
vusd foKkuksa esa lkaf[;dh; foospu furkar vko';d gSA 
bl izdkj] vktdy lkaf[;dh; fofèk;ksa dk iz;ksx vkjs[kh; 
dykvksa ls ysdj u{k=k HkkSfrdh rd rFkk laxhr jpuk ls 
ysdj iz{ksikL=k funZs'ku rd fd;k tkus yxk gSA oLrqr% 
ekuo Kku&foKku dh dksbZ ,slh 'kk[kk&iz'kk[kk ugha gS] tgk¡ 
lkaf[;dh vkSj mldh x.kuk fofèk;ksa dh mikns;rk fl¼ u 
gks] okWdj dk ekuuk gS fd ¶,d vk'p;Ztud lhek rd 
gekjh laLo`Qfr lakf[;dh laLo`Qfr cu pqdh gSA**

lkaf[;dh dh lhek,¡

lkaf[;dh] vuqlaèkku dk ,d egÙoiw.kZ lkèku gS_ 
ijUrq bldh oqQN lhek,a Hkh gSa] ftUgsa gVk;k tkuk lEHko 
ugha gSA vr% bu ij fopkj djuk vko';d gSA lkFk gh] 
bu lhekvksa ij è;ku fn;k tkuk Hkh vkR;kafrd gS] ugha 
rks ifj.kke Hkzked o =kqfViw.kZ gksaxsA bldh izeq[k lhek,a 
fuEufyf[kr gSaµ

1- lkaf[;dh lewgksa dk vè;;u djrh gS] u fd O;fDrxr 
bdkb;ksa dk_ ;Fkk lkaf[;dh }kjk ewY; Lrj dk vè;;u 
fd;k tkrk gS] u fd fdlh oLrq osQ ewY; dkA 

2- lkaf[;dh lnSo ifjek.kkRed rF;ksa dk vè;;u djrh 
gS] xq.kkRed rF;ksa dk ugha gSA

osQaMky o cqdyS.M us ^, fMD'kujh vkWiQ LVSfVfLVdy VElZ* eas 
lkaf[;dh 'kCn dks fuEu izdkj lqLi"V fd;k gS%

O;fDrxr bdkb;ksa osQ 
lewg ls lEcfUèkr 
la[;kRed lead

lkaf[;dh

cgqopu ,dopu

leadksa osQ laxzg.k] 
fo'ys"k.k o fuoZpu dk 
foKkku ;k ,d fo"k; 

osQ :i esaA

3- lkaf[;dh osQ fu"d"kZ Hkzked o vlR; fl¼ gks ldrs 
gSa] ;fn mudk vè;;u lanHkZ osQ fcuk fd;k tk;sA 

4- lakf[;dh; fu;e vkSlr :i eas rFkk nh?kZdky esa gh 
lR; gksrs gSaA 

5- lakf[;dh; vkadM+ksa dk ltkrh; gksuk vko';d gSA 

6- lkaf[;dh dk iz;ksx ogh dj ldrk gS] ftldks bldh 
fofèk;ksa o jhfr;ksa dk iw.kZ Kku gksA

7- lkaf[;dh osQoy lkèku ek=k gS] leL;k dk lekèkku 
(lkè;) ughaA

lkaf[;dh dk {ks=k

vrhr esa lkaf[;dh dk {ks=k vR;ar lhfer Fkk] ysfdu 
orZeku le; esa bldk iz;ksx vR;fèkd foLr`r gks x;k 
gSA oLrqr% vkt Kku&foKku dh dksbZ Hkh ,slh 'kk[kk ugha 
gS] tgk¡ lkèku osQ :i esa lkaf[;dh ,oa bldh fofèk;ksa 
dk iz;ksx u gksrk gksA vè;;u dh lqfoèkk dh n`f"V ls 
lakf[;dh osQ {ks=k dks fuEu nks Hkkxksa esa oxhZo`Qr fd;k 
tk ldrk gS%

 (d) lkaf[;dh; fofèk;ka (Statistical Methods)
 ([k) O;kogkfjd lkaf[;dh (Applied Statistics)

(d) lkaf[;dh fofèk;k¡% lkaf[;dh fofèk;ka os 
izfozQ;k,a gSa] tks leaadksa osQ lxzag.k] laxBu] laf{kIrhdj.k] 
fo'ys"k.k] fuoZpu ,oa izLrqfrdj.k esa iz;qDr gksrh gSaA 
buosQ ekè;e ls fdlh Hkh vuqlaèkku {ks=k esa vkafdd rF;ksa 
,oa leadksa dk fo'ys"k.k djosQ mUgsa ljy ,oa cksèkxE; 
cuk;k tkrk gS] rkfd mudh ijLij rqyuk dh tk losQ 
vkSj muosQ mfpr fu"d"kZ fudkys tk losQA egÙoiw.kZ 
lkaf[;dh; fofèk;ka fuEuor~ gSa&

1- leadksa dk ladyu (Collection of data)% loZizFke 
lkaf[;dh; vuqlaèkku esa leadksa dks ,d fuf'pr 
;kstukuqlkj mi;qDr jhfr ls ladfyr fd;k tkrk gSA 
è;krO; gS fd lead nks izdkj osQ gksrs gSa& izkFkfed 
o f}rh;dA izkFkfed lead vuqlaèkkudrkZ }kjk izkjEHk 
ls var rd u;s fljs ls ,d=k fd;s tkrs gSa] tcfd f}
rh;d lead igys ls gh vU; O;fDr;kas o laLFkkvksa 
}kjk ,df=kr ,oa izdkf'kr gksrs gSa_ ftudk iz;ksx 
vuqlaèkkudrkZ vius mís'; osQ fy, djrk gSA 
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leadksaa ds ladyu vkSj fof/or oxhZdj.k ds mijkar 
muds mfpr fo'ys"k.k ,oa fuoZpu gsrq leqfpr izLrqfrdj.k 
dh vko';drk gksrh gSA bldh vuqifLFkfr esa lEHko gS fd 
rRlaca/h cgqr&lh lwpuk,a fNih jg tk;sa vkSj mu vkadM+ksa 
ls ;Fkksfpr fu"d"kZ ugha fudkys tk ldsaA ØkWDlVu o 
dkmMsu dk er gS fd fuf'pr mís';ksa dh izkfIr ds fy, 
leadksa dks fdlh mi;qDr :i esa izLrqr djuk pkfg,A

lkekU;r% lead ;k rks lkjf.k;ksa esa ozQec¼ fd;s tkrs 
gSa vFkok vkjs[kh; ;qfDr;ksa }kjk mudk fp=k.k fd;k tkrk 
gSA okLro esa] lkaf[;dh; rF;ksa ls dgha vfèkd egRo mUgsa 
izLrqr djus ds Lo:i dk gksrk gSA bl izdkj] leadksa dk 
izLrqfrdj.k fuEu izdkj ls fd;k tk ldrk gS&

(d) lkj.kh;u (Tabulation)
([k) fcUnq js[kkfp=k (Graphs) 
(x) fp=k (Digrams)

lkj.kh;u (Tabulation)
lkj.kh;u oxhZÑr vkdaM+ksa dks ljy] laf{kIr vkSj lqcks/ 

cukus ds fy, lkjf.k;ksa o rkfydkvksa esa izLrqr djus dh 
fØ;k gSA blds varxZr leadksa dks iafDr;ksa (Rows) rFkk 
LrEHkksa (Columns) esa O;ofLFkr :i ls Øec¼ fd;k 
tkrk gSA iafDr;ka {kSfrt (Horizontal) vkSj LrEHk yEcor 
(Vertical) gksrs gSaA lSØkbLV ds vuqlkj] ^^lkjf.k;ka] 
oxhZdj.k }kjk fd;s x;s fo'ys"k.k dks LFkk;h :i esa ys[kc¼ 
djus rFkk leku ,oa rqyuh; lkefxz;ksa dh ijLij fudVrk 
dks mfpr LFkku ij j[kus ds lk/u gSaA**

mÙke lkj.kh ds y{k.k

1- lkj.kh dk vkdkj u gh cgqr cM+k gksuk pkfg, vkSj u 
gh cgqr NksVkA lkFk gh] lkj.kh esa cgqr vf/d rF;ksa 

dks lekfgr Hkh ugha djuk pkfg,A lkj.kh dk vkdkj 
cgqr cM+k gksus ij HkzekRed fLFkfr mRiUu gks tkrh gS 
rFkk mldh iafDr;ksa ,oa LrEHkksa dks le>uk dfBu gks 
tkrk gSA

2- lkj.kh vuqla/ku ds mís'; ds laxr gksuk pkfg,A

3- lkjf.k;ksa dh jpuk bl izdkj djuk pkfg,] ftlls fd 
leadksa dh rqyuk ljy gksA

4- leadksa dk lkj.kh esa izLrqfrdj.k lqfu;ksftr ,oa oSKkfud 
vkèkkj ij gksuk pkfg,] rkfd ,d lkekU; O;fDr Hkh 
mls Li"Vr% le> ldsA

5- lkj.kh vkd"kZd gksuh pkfg,A lkFk gh] lkj.kh ds [kkus 
bl izdkj cuk;s tkus pkfg, fd os leadksa ds egRo 
ds vuq:i gksa rFkk mudh fo'ks"krk,a Hkyh izdkj ls 
izdV gks tk;ssaA

lkj.kh ds izeq[k Hkkx

1- lkj.kh 'kh"kZd (Title of the Table)% loZizFke 
lkj.kh dk 'kh"kZd gksrk gS] ftlls leadksa dh izÑfr 
{ks=k] le;kfn ds ckjs esa ,d utj esa gh lwpuk izkIr 
gks tk;sA 'kh"kZd iw.kZ] Li"V] laf{kIr ,oa mfpr gksuk 
pkfg,] D;ksafd blh ls lkj.kh esa izLrqr lkefxz;ksa dk 
irk pyrk gSA

2- mi'kh"kZd o vuq'kh"kZd (Captions & Stubs)% mnxz 
LrEHkksa ds mi'kh"kZd ,oa {kSfrt iafDr;ksa ds vuq'kh"kZd 
Li"V o laf{kIr gksrs gSa rFkk muesa iz;qDr lkaf[;dh; 
,dd dk Hkh mYys[k gksrk gSA lkj.kh ds izR;sd LrEHkksa 
,oa iafDr;ksa esa lekosf'kr leadksa ds ;ksx dh O;oLFkk 
Hkh gksrh gSA

3- lkj.kh dk eq[; Hkkx (Main Body of Table)% 
lkj.kh dk eq[; Hkkx vFkok dysoj esa lkaf[;dh; 
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lwpuk;sa iznku dh tkrh gSaA blds varxZr lkefxz;ksa dks 
LrEHkksa vkSj iafDr;ksa ds vuqlkj izLrqr fd;k tkrk gSA 
vkadM+ksa ds vuqlkj bldk izk:i igys ls gh rS;kj dj 
fy;k tkrk gSA

4- inkssa dh O;oLFkk (Arrangement of Items)% lkj.kh 
ds izk:i esa LrEHkksa ,oa iafDr;ksa dks mfpr <ax ls Øec¼ 
djds muesa fofHkUu leadksa dks ;Fkksfpr fof/ ls fy[k 
fn;k tkrk gSA rqyuk ;ksX; leadksa dks lehiorhZ LrEHkksa 
esa j[kk tkrk gSA inksa dh O;oLFkk vko';drkuqlkj 
o.kZekyk] le;] egRo] vkdkj] jhfr&fjokt ;k LFkkfud 
vk/kj ij dh tkrh gSA

5- fVIi.kh (Footnotes)% lkj.kh esa fn;s x;s vadksa ;k 
'kCnksa ds Li"Vhdj.k ds fy, dHkh&dHkh lkj.kh ds 
uhps ,d laf{kIr O;k[;kRed fVIi.kh nh tkrh gSA ijarq] 
lkj.kh dks ;FkklEHko iw.kZ gksuk pkfg,] rkfd fVIi.kh 
dh lgk;rk u ysuh iM+sA

6- leadksa dk lzksr (Source of data)% lkj.kh ds uhps 
leadksa ds lzksr dk Hkh mYys[k fd;k tk ldrk gS] 
rkfd ladfyr leadksa ls lacaf/r ;fn dksbZ lansg ;k 
=kqfV gks] rks mls nwj fd;k tk lds ;k lq/kjk tk ldsA

lkj.kh 'kh"kZd

LrEHk

iaf
Dr

;k
a

iafDr 
'kh"kZd

 LrEHk 'kh"kZd

mi'kh"kZd mi'kh"kZd &&& ;ksx

vuq'kh"kZd

&&&&&&
&&&&&&
&&&&&&

;ksx

fVIi.kh%

lzksr%

lkj.kh jpuk ds lkekU; fu;e ;k eq[; lko/kfu;ka

 (i) lkj.kh dk 'kh"kZd lqLi"V] laf{kIr ,oa iw.kZ gksuk 
pkfg,] ftlls iznÙk lkefxz;ksa dk iw.kZ fooj.k izkIr 
gks ldsA

 (ii) lkj.kh dh iafDr;ksa ,oa LrEHkksa esa leadksa dks o.kZekyk] 
le;] HkkSxksfyd fLFkfr] izFkk o jhfr&fjokt ds vuqlkj 
O;ofLFkr fd;k tkuk pkfg,A

 (iii) eki dh bdkbZ dks lE;d~ :i ls ifjHkkf"kr dh 
tkuh pkfg, rFkk lkj.kh esa mldk ;FkkLFkku mYys[k 
Hkh fd;k tkuk pkfg,A ;Fkk&vk; #i;ksa esa] yEckbZ 
lsaVhehVj esa] Hkkj fdyksxzke esa] le; o"kZ esa vkfnA

 (iv) fo'ks"k egRo ds leadksa dks eksVs v{kjksa] dks"Bd vFkok 
o`Ùk esa fy[kuk pkfg, vFkok muds uhps ,d eksVh 
;k iryh js[kk [khap nsuh pkfg,A

 (v) lkj.kh esa vuko';d ckrksa dk mYys[k ugha djuk 
pkfg,A ;fn izLrqr dh tkus okyh lkefxz;ka vf/d 
gksa] rks ,d ls vf/d lkjf.k;ka cuk;h tk ldrh gSa] 
ysfdu izR;sd lkj.kh iw.kZ ,oa fdlh fo'ks"k mís'; ds 
fy, gksA

 (vi) rqyuh; leadksa dh iafDr;ksa ;k LrEHkksa dks ikl&ikl 
j[kuk pkfg,A 

 (vii) ;fn vko';d gks rks la[;kvksa ds izfr'kr rFkk vuqikr 
Kkr dj ysuk pkfg,] rkfd la[;k,a vf/d vkd"kZd 
o egRoiw.kZ yxsaA

 (viii) lkjf.k;ksa esa ;ksx ,oa vUr;kZsx (Total and sub-
total) dk bl izdkj vk;kstu djuk pkfg, fd LrEHkksa 
,oa iafDr;ksa ds ;ksx dh ,d&nwljs ls Lor% tkap gks 
tk;sA blls v'kqf¼;ksa dk lqxerk ls irk yxk;k tk 
ldrk gSA

 (ix) ;fn dksbZ vko';d lwpuk lkj.kh esa izLrqr gksus ls 
oafpr jg x;h gks vFkok fdlh lead ds fo"k; esa 
Li"Vhdj.k nsuk gks] rks ml fufeÙk lkj.kh ds uhps 
fVIi.kh ns nsuh pkfg,A blds lkFk gh lkj.kh ds uhps 
leadksa ds lzksr dk Hkh mYys[k dj nsuk pkfg,A

 (x) tc lkj.kh ds fdlh [kkus ds fy, lead fdlh Hkh 
dkj.k ls miyC/ u gksa] rks ml LFkku ij &&] x ;k 
N.A. (Not Available) fy[k nsuk pkfg,A

mnkgj.k% v/ksfyf[kr lwpuk ,d mi;qDr lkj.kh ds 
:i esa O;ofLFkr dhft;s% Z ̂ ^[kk|kUu tkap lfefr us iwohZ 
mÙkj izns'k vkSj mÙkj izns'k ds 'ks"k Hkkx esa Ñf"k tksrksa ds 
vkdkj dk rqyukRed v/;;u bl izdkj fd;k& mÙkj izns'k 
ds 14 iwohZ ftyksa esa 2 ,dM+ ls de {ks=kiQy okyh tksrksa 
dk vuqikr lHkh izdkj dh tksrksa ds dqy {ks=kiQy (12,280 
gtkj ,dM+) dk 20» gS] tcfd 'ks"k mÙkj izns'k ds fy, 
rRlaca/h vkadM+k 29]036 gtkj ,dM+ vkSj 11» gSA blh 
izdkj] 2 ,dM+ ls vf/d vkSj 5 ,dM+ rd {ks=kiQy okyh 
tksrksa dk vuqikr 14 iwohZ ftyksa ds fy, dqy {ks=kiQy dk 
29» rFkk 'ks"k mÙkj izns'k ds fy, dsoy 3» gSA blds 
foijhr 5 ,dM+ ls vf/d {ks=kiQy okyh tksrksa dk izfr'kr 
14 ftyksa dh rqyuk esa 'ks"k mÙkj izns'k esa dgha vf/d gSA**

gy% mi;qZDr fooj.k esa nks fo'ks"krkvksa dk foospu 
fd;k x;k gS& izFke] tksrksa dk vkdkj rFkk f}rh;] mÙkj izns'k 
ds nks Hkkx&14 iwohZ ftys ,oa 'ks"k mÙkj izns'kA buls lacaf/r 
{ks=kiQy ,oa izfr'kr dk Hkh mYys[k fd;k x;k gSA lkj.kh  

28 lkaf[;dh % ,d ljy vè;;u



vkarjx.ku o ckáx.ku
INTERPOLATION AND EXTRAPOLATION

leadksa dk fo'ys"k.k ,oa fuoZpu djrs le; dHkh&dHkh 
iznÙk lead Js.kh iw.kZ ugha gksrh] tcfd leadksa ls lE;o~Q 
,oa lkFkZd fu"d"kZ fudkyus osQ fy, lead Js.kh osQ iw.kZ ,oa 
vKkr ewY;ksa dks Kkr djuk vko';d gksrk gSA vr% miyCèk 
leadksa osQ vkèkkj ij Hkkoh ewY;ksa dk iwokZuqeku yxk;k 
tkrk gSA iznÙk lead Js.kh osQ chp osQ vKkr ewY;ksa vFkok 
Hkkoh ewY;kas osQ lkaf[;dh; vuqeku yxkus gsrq vkarjx.ku 
vkSj ckáx.ku dh fofèk;ksa dk iz;ksx fd;k tkrk gSA oqQN 
fuf'pr ifjdYiukvksa vkSj ekU;rkvksa osQ rgr Kkr leadksa 
osQ vkèkkj ij lead Js.kh osQ eè; fdlh vKkr ewY; dk 
vuqeku yxkus dh izfozQ;k dks vkarjx.ku (Interpolation) 
dgk tkrk gSA blosQ foijhr] miyCèk leadksa osQ vkèkkj ij 
oqQN ifjdYiukvksa osQ varxZr fdlh Hkkoh lead osQ vuqeku 
dh izfozQ;k ckáx.ku (Extrapolation) dgykrh gSA bl 
izdkj] vkarjx.ku iznÙk Js.kh osQ eè; dh fjfDr;ksa dh iw£r 
esa mi;ksxh gksrk gS] tcfd ckáx.ku Js.kh osQ ckgj vFkkZr~ 
fdlh Hkkoh ewY; osQ vuqeku esa lgk;d gksrk gSA

ns'k osQ izk;% leLr {ks=kksa esa vkarjx.ku ,oa ckáx.ku 
dh fozQ;kvksa dk egÙo mYys[kuh; gSA 

;g loZfofnr gS fd Hkkjrh; tux.kuk izR;sd 10 
o"kks± osQ mijkar gksrh gSA ysfdu ;fn fdlh fo'ks"k mís'; 
osQ fy, eè; osQ o"kks± dh tula[;k Kkr djuh gks] rks 
vkarjx.ku dh lgk;rk yh tk ldrh gSA bruk gh ugha] 
vkèkqfud O;olk; rks izk;% vuqekuksa ,oa lEHkkO;rk ij 
vkèkkfjr gks x;k gSA iQyr% Kkr lkexzh osQ vkèkkj ij 
ekax] mRiknu vkfn esa Hkfo"; esa gksus okys ifjorZuksa dk 
lgh vuqeku yxkuk ijeko';d gks x;k gSA bu fofèk;ksa 
dh lgk;rk ls vFkZ'kkL=kh ewY;&Lrj] jk"Vªh; vk;] mRiknu 
vkfn osQ Hkkoh vuqeku yxkrs gSa] ;kstukdÙkkZ fofHkUu 

;kstukxr y{;ksa dks lqfuf'pr djrs gSa rFkk ljdkj fofHkUUk 
vuqekuksa osQ vkèkkj ij dj uhfr] ewY; uhfr] ekSfnzd uhfr] 
vkS|ksfxd uhfr bR;kfn dk fuèkkZj.k djrh gSA bl izdkj] 
vkarjx.ku ,oa ckáx.ku dh fofèk;ka vFkZO;oLFkk vkSj 
lekt osQ izR;sd {ks=k osQ vuqlaèkkudrkZvksa osQ fy, vR;ar 
gh mi;ksxh gksrh gSA

vkarjx.ku o ckáx.ku dh fofèk;ka
vkarjx.ku ,oa ckáx.ku dh fofèk;ksa dks fcUnqjs[kh; vkSj 

chtxf.krh; nks Hkkxksa esa foHkDr fd;k tkrk gSA chtxf.krh;  
fofèk osQ rgr fofHkUUk jhfr;ksa dk iz;ksx fd;k tkrk gS] 
ysfdu ;gk¡ fcUnqjs[kh; fofèk osQ vfrfjDr f}in foLrkj 
fofèk] U;wVu dh izxkeh varj fofèk rFkk ySxjsat fofèk dk 
mYys[k fd;k tk;sxkA

fcUnqjs[kh; fofèk (Graphic Method)
vkUrjx.ku ,oa ckáx.ku dh ;g lcls ljy jhfr 

gSA bl jhfr osQ vuqlkj Lora=k pj ewY;ksa (;Fkk] le; ;k 
oxZ&lhek,a) dks {kSrht js[kk vFkkZr~ X–v{k ij rFkk vkfJr 
ewY;ksa (;Fkk] le; ls lEc¼ ewY; ;k vko`fÙk;ka) dks mnxz 
js[kk vFkkZr Y–v{k ij vafdr djosQ js[kkfp=k ij fofHkUUk 
fcUnq izkIr dj fy;s tkrs gSaaA bu fcUnqvkas dks feyk nsus ls 
oozQ miyCèk gks tkrk gSA ftl le; (;k oxZ&lhek) osQ fy, 
ewY; dk vkUrjx.ku djuk gks] X–v{k ij ml le;&fcUnq 
ls oozQ ij YkEc Mkyk tkrk gS rFkk ;g yEc dks tgka Li'kZ 
djrk gS] ml fcUnq ls Y–v{k ij yEc [khap fn;k tkrk 
gSA vUr esa] dksfV&v{k ij nwljs yEc osQ Li'kZ LFkku osQ 
ewY; dk eki i<+ fy;k tkrk gSA ;gh vkUrjxf.krh; ewY; 
gksrk gSA ckáx.ku djus osQ fy, mi;qZDr fofèk }kjk oozQ 
dh jpuk dj yh tkrh gSA fiQj ml oozQ osQ mPpkopu 
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o xfr dk vè;;u djosQ mls iwOkZ&ozQe osQ vuqlkj vkxs 
c<+k fn;k tkrk gS vkSj YkEc Mky dj lEHkkfor ewY; dk 
vuqeku dj fy;k tkrk gSA

mnkgj.k% o"kZ 1941 ls 2001 rd dh Hkkjr dh 
n'kdh; tux.kuk osQ vkèkkj ij Hkkjr dh tula[;k 
fuEu rkfydk esa mfYyf[kr gSA mu leadksa osQ vkèkkj 
ij fcUnqjs[kh; fofèk ls o"kZ 1994 dh tula[;k vkarj& 
xf.kr dhft,A

o"kZ 1941 1951 1961 1971 1981 1991 2001 2011

tula[;k 
(djksM+)

27.9 31.9 36.9 43.9 54.9 68.9 84.4 121.08

gy% mi;qZDr vkadM+ksa osQ fcUnqjs[kh; izn'kZu osQ fy, 
X–v{k ij o"kZ dks rFkk Y–v{k ij tula[;k dks izn£'kr 
djus ij]

o"kZ 2004 osQ fy, tula[;k vuqeku

mi;qZDr fp=k eas] X&v{k ls 2004 osQ D fcUnq ls 
oozQ AB ij DC yEc Mkyk x;kA rnqijkar C fcUnq ls 
Y-v{k ij ,d YkEc CE Mkyk x;kA ;g yEc Y-v{k dks 
E fcUnq ij Li'kZ djrk gS] ftldk eku 112.3 gSA bl 
izdkj] fcUnqjs[kh; fp=k ls ;g Li"V gS fd o"kZ 2004 esa 
Hkkjr dh tula[;k 112.3 djksM+ FkhA

f}in foLrkj fofèk 
(Binomial Expansion Method)

;g fofèk f}in izes; ij vkèkkfjr gSA bl fofèk dk 
iz;ksx rc fd;k tkrk gS] tc Lora=k pj (X) osQ in leku 
varj ls c<+rs gksa rFkk leku varj okys inksa esa ls gh X 
ls lacafèkr Y osQ ewY; dk vuqeku yxkuk gksA Lora=k pj 

osQ inksa dks ozQekuqlkj x0, x1, x2, x3 ... rFkk vkfJr pj 
osQ ewY;ksa dks ozQe'k% y0, y1, y2, y3 ... vkfn laosQrk{kjksa ls 
izdV fd;k tkrk gSA bl fofèk osQ rgr Y osQ ftrus Kkr 
ewY; gksrs gSa] mrus ozQe osQ izeq[kkarj dks 'kwU; eku fy;k 
tkrk gSA ;Fkk] ;fn lkRk in Kkr gSa rks lkroka izeq[kkarj 
'kwU; gksxk vFkkZr~ D7

0 = 0 
Kkr ewY;ksa dh la[;k osQ vuq:i izeq[kkarj dks 'kwU; 

ekurs gq,] mldk f}in foLrkj fuEu lw=k }kjk fy[kk tkrk 
gS vkSj blosQ vkèkkj ij x osQ laxr y osQ ewY;ksa dks Kkr 
dj fy;k tkrk gSA

Dn
0 = (y – 1)n = yn – nyn–1 + 

n n yn( )−
−−1

2
2

n n n yn( )( ) ...− −
+ =−1 2

3
03

oqQN f}in foLrkj fuEu izdkj gSaµ

Kkr ewY;ksa 
dh la[;k

ewy lw=k f}in foLrkj

2 D2 = (y – 1)2 = 0 y2 – 2y1 + y0 = 0

3 D3 = (y – 1)3 = 0 y3 – 3y2 + 3y1 – y0 = 0

4 D4 = (y – 1)4 = 0 y – 4y3 + 6y2 – 4y1 + y0 = 0

5 D5 = (y – 1)5 = 0 y5 – 5y4 + 10y3 – 10y2 + 5y1 
– y0 = 0

6 D6 = (y – 1)6 = 0 y6 – 6y5 + 15y4 + 20y3 + 15y2 
– 6y1 + y0 = 0

nks vKkr ewY; (Two missing values): tc 
LorU=k pj ewY;ksa (x's) osQ vUrj leku gks vkSj nks vKkr 
ewY;ksa (y's) dk vkUrjx.ku djuk gks] rks nks lehdj.kksa dh 
vko';drk gksrh gSA çFke] Kkr ewY;ksa dh la[;k osQ cjkcj 
izeq[k vUrj dks 'kwU; eku dj f}in&foLRkkj fy[kk tkrk gSA 
nwljs] mDr f}in&foLRkkj dks fiQj ls fy[k dj izR;sd y 
milaosQr (subscript) esa 1 dh o`f¼ dj nsrs gSa] ftlls 
vUr esa y0 osQ LFkku ij y1 izkIr gks tkrk gSA rRi'pkr~ 
Kkr ewY;ksa dks nksuksa lehdj.kksa esa izfrLFkkfir djosQ vKkr 
ewY; vkuqekfur dj fy;s tkrs gSaA mnkgj.kkFkZ] ;fn 5 ewY; 
Kkr gks vkSj 2 vKkr ewY;ksa dk vkUrjx.ku djuk gks] rks 
fuEu nks lehdj.k cuk;s tk;saxs%

D5
0 = y5 – 5y4 + 10y3 – 10y2 + 5y1 – y0 = 0 ...(i)

D5
1 = y6 – 5y5 + 10y4 – 10y3 + 5y2 – y1 = 0 ...(ii)

vc bu nksuksa f}in lehdj.kksa dh lgk;rk ls nks vKkr 
ewY;ksa dk vuqeku yxk;k tk ldrk gSA 

mnkgj.k% fuEu Js.kh esa vkarjx.ku }kjk vKkr ewY; 
dk vuqeku yxkb;sA
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esa ` 342 djksM+ Fkh] rks 1996 esa mu nksuksa daifu;ksa 
dk dqy ykHk fdruk Fkk\

(Ä) o"kZ 1998 esa X daiuh dk O;; ̀  200 djksM+ 
Fkk rFkk X daiuh dh 1998 esa vk; mlds o"kZ 2001 
esa fd, x, O;; ds cjkcj Fkh] rks o"kZ 2001 esa X 
daiuh dh vk; Kkr dhft,A

mÙkj% (d)
 jSf[kd xzkiQ ds vuqlkj

 1997 esa Y dk ykHk izfr'kr ¾ 35»

 iz'ukuqlkj] 1997 esa X dk O;; ¾ 220 djksM+

 \ 1997 esa Y dh vk; ¾ (220 $ 220 dk 35») djksM+

  ¾ 220 + 220 × 35
100





  djksM+

  ¾ (220 $ 77) djksM+

  ¾ 297 djksM+
([k) ekuk fd izR;sd daiuh dh vk; (1997 esa) ¾ x»

 jSf[kd xzkiQ ds vuqlkj] 1997 esa]

 X dk ykHk izfr'kr ¾ 45»

 Y dk ykHk izfr'kr ¾ 35»

 1997 esa X dk O;; ¾ 
x

( )100 45
100


 ¾ x

145
×100

 1997 esa Y dk O;; ¾ 
x

( )100 35
100


  ¾ 

x
1 5

×100
3

 O;; dk vfHk"V vuqikr ¾ 
x
145

×100  % 
x
1 5

×100
3

   ¾ 27 % 29
(x) fn;k x;k gS fd

 X ,oa Y dk 2000 esa vk; dk vuqikr ¾ 3%4

 \ 2000 esa X dh vk; ¾ 3x

iz'u% fuEu jSf[kd xzkiQ nks daifu;ksa X rFkk Y dk 
1996&2001 o"kks± ds nkSjku vftZr fd, x, izfr'kr 
ykHk dks iznf'kZr djrk gSA xzkiQ dk vè;;u dj bl 
ij vk/kfjr iz'uksa ds mÙkj nhft,%

66oha chih,llh eq[; ijh{kk] 2021

 fn, x, o"kks± ds nkSjku X rFkk Y daifu;ksa ds vftZr 
ykHk izfr'kr

 » ykHk@gkfu ¾ 
vk; & O;;
O;; × 100

45 45

YX

35
40

40

0

80
70

10
20
30

50
50

50y
kH
k»

o"kZ

5050

65
6060 55 55

200120001999199819971996

(d) ;fn o"kZ 1997 esa Y daiuh dk O;; ` 220 
djksM+ Fkk] rks 1997 esa mldh vk; fdruh Fkh\

([k) ;fn o"kZ 1997 esa nksuksa daifu;ksa dh vk; 
cjkcj Fkh] rks 1997 esa X daiuh dk Y daiuh ds 
lkis{k O;; dk vuqikr D;k Fkk\

(x) nksuksa daifu;ksa X rFkk Y dk o"kZ 2000 esa 
vk; dk vuqikr Øe'k% 3%4 jgk gks] rks o"kZ 2000 esa 
muds O;; dk vuqikr D;k Fkk\

(?k) o"kZ 1996 esa X rFkk Y nksuksa daifu;ksa dk O;; 
cjkcj Fkk rFkk nksuksa daifu;ksa dh dqy vk; o"kZ 1996 
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300 lkaf[;dh % ,d ljy vè;;u

 rFkk 2000 esa Y dh vk; ¾ 4x
 jSf[kd xzkiQ ds vuqlkj]

 2000 esa X dk ykHk izfr'kr ¾ 65»

 rFkk 2000 esa Y dk ykHk izfr'kr ¾ 50»

 \ O;; dk vfHk"V vuqikr ¾ 
3x
165

× 100  % 
4x
150

× 100

  ¾ 3
11

2
5
:

  ¾ 3
11
× 5
2

  ¾ 15
22

 ¾ 15 % 22

(?k) ekuk fd 1996 esa izR;sd daiuh dk O;; ¾ x
 jSf[kd xzkiQ ds vuqlkj]
 1996 esa X dk ykHk izfr'kr ¾ 40»
 1996 esa Y dk ykHk izfr'kr ¾ 45»

 iz'ukuqlkj]

 1996 esa nksuksa daifu;ksa dh dqy vk; ¾ 342 djksM+

 \ 140x
100

+ 145x
100

 ¾ 342 djksM+

 140x + 145x
100

 ¾ 342 djksM+

 285x
100

 ¾ 342 djksM+

 285x ¾ 342 × 100 djksM+

 X ¾ 342 × 100
285





  djksM+

 X ¾ 120 djksM+

 vr% nksuksa daifu;ksa dk 1996 esa O;; ¾ x ¾ 120 djksM+

 \ X dk ykHk ¾ 120 dk 40»

 ¾ 120 × 40
100

 ¾ 48 djksM+

 blh rjg Y dk ykHk ¾ 120 dk 45»

 ¾ 120 ×
45
100

 ¾ 54 djksM+

 \ 1996 esa nksuksa daifu;ksa dk dqy ykHk 

 ¾ 1996 esa (X dk ykHk $ Y dk ykHk)

 ¾ 48 djksM+ $ 54 djksM+

 ¾ 102 djksM+
13- (Ä)

 fn;k x;k gS fd
 X dk 1998 esa O;; ¾ 200 djksM+

 jSf[kd xzkiQ ds vuqlkj

 1998 esa X dk ykHk izfr'kr ¾ 55»

 \ 1998 esa X dh vk; ¾ (200 $ 200 dk 55») 
djksM+

  ¾ 200 + 200 × 55
100





 djksM+

  ¾ (200 $ 110) djksM+

  ¾ 310 djksM+

 Q iz'u esa fn;k x;k gS fd

 X daiuh dh 1998 esa vk; ¾ 2001 esa O;;

 \ 2001 esa X daiuh dk O;; ¾ 310 djksM+

 jSf[kd xzkiQ ds vuqlkj

 2001 esa X dk ykHk izfr'kr ¾ 50»

 \ 2001 esa X daiuh dh vk;

 ¾ (310 $ 310 dk 50») djksM+

  ¾ 310 + 310 × 50
100





  djksM+

  ¾ (310 $ 155) djksM+

  ¾ 465 djksM+

iz'u% uhps nh xbZ lwpuk ds vk/kj ij fuEu iz'uksa 
ds mÙkj nhft,%

66oha chih,llh eq[; ijh{kk] 2021

igyh lkj.kh ,e-ch-,- d{kk ds mu fo|kfFkZ;ksa 
ds izfr'kr dks n'kkZrh gS ftUgksaus foÙk] ekdsZfVax rFkk 
lkWÝVos;j {ks=kksa esa jkstxkj izkIr fd,A nwljh lkj.kh bu 
{ks=kksa esa jkstxkj izkIr djus okys fo|kfFkZ;ksa dh vkSlr 
ekfld lSysjh (` esa) iznf'kZr djrh gSA rhljh lkj.kh 
izR;sd o"kZ bu {ks=kksa esa liQy gksus okys fo|kfFkZ;ksa dh 
la[;k dks iznf'kZr djrh gSA

igyh lkj.kh
o"kZ foÙk ekdsZfVax lkWÝVos;j vU;
1992 22 36 19 23
1993 17 48 23 12
1994 23 43 21 13
1995 19 37 16 28
1996 32 32 20 16

nwljh lkj.kh
o"kZ foÙk ekdsZfVax lkWÝVos;j
1992 5450 5170 5290
1993 6380 6390 6440
1994 7550 7630 7050
1995 8920 8960 7760
1996 9810 10220 8640
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