


 
  

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

BECS-184 



izks- vrqy “kekZ  
iwoZ funs”kd] Hkkjrh; lkaf[;dh; laLFkku  
ubZ fnYyh ,oa foftfVax izksQslj  
ekuo fodkl laLFkku] ubZ fnYyh 

Jh- ch-,l- ckxyk  
vodk'kizkIr lg-vkpk;Z & vFkZ”kkL=  
ihthMh,oh dkWyst 
fnYyh fo”ofo|ky;] fnYyh 

izks- th- iz/kku  
vodk”kizkIr vkpk;Z&vFkZ”kkL= 
bXuw] ubZ fnYyh    

izks- ds- ckfjd 
vkpk;Z&vFkZ”kkL= 
bXuw] ubZ fnYyh   

MkW- eatqyk flag 
lg-vkpk;Z&vFkZ”kkL=     
lSaV LVhQsal dkWyst] fnYyh fo”ofo|ky;] fnYyh  

izks- ch-,l- izdk”k 
vkpk;Z & vFkZ”kkL=  
bXuw] ubZ fnYyh  

Jh- lksxkrks lsu     
lg-vkpk;Z & vFkZ”kkL=   
bXuw] ubZ fnYyh 

izks- ukjk;.k izlkn  
vkpk;Z&vFkZ”kkL= 
bXuw] ubZ fnYyh 

 

bdkbZ 1  xf.krh; ladYiuk,¡   izk-s  eukgs j yky] vodk”k 
izkIr vkpk;Z 
daI;wVj ,oa lwpuk foKku 
fo|kihB] bXuw] ubZ fnYyh 

Jh- v{k; dqekj 
lg-vkpk;Z 
daI;wVj ,oa lwpuk 
foKku foHkkx] bXuw] 
ubZ fnYyh 

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh ¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

bdkbZ 2  lkaf[;dh; 
ladYiuk,¡ 

MkW- ts-lh- “kekZ 
vodk”k izkIr lykgdkj  
fo|qr uohu ,oa 
uohdj.kh; ÅtkZ ea=ky;] 
Hkkjr ljdkj] ubZ fnYyh 

izks- ukjk;.k izlkn 
,oa Jh- ch-,l- 
ckxyk 

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

bdkbZ 3  lkaf[;dh; 
lkWQ~Vos;j dk 
ifjp;  

Jh- v{k; dqekj 
lg-vkpk;Z 
daI;wVj ,oa lwpuk foKku]  
fo|kihB bXuw] ubZ fnYyh 

izks- ukjk;.k izlkn 
,oa Jh- ch-,l- 
ckxyk 

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

 

 

 

 

 

 

 

 



bdkbZ 4 *vk¡dM+ksa dk laxzg.k % 
fof/k;k¡ rFkk lzksr  

Jh ,l- ,l- lw;Zukjk;.ku  
vodk”kizkIr la;qDr 
lykgdkj] ;kstuk vk;ksx 
¼orZeku esa uhfr vk;ksx½] 
ubZ fnYyh 

izks- ukjk;.k izlkn 
bXuw] ubZ fnYyh 

Jh ch-,l- ckxyk MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

bdkbZ 5  vk¡dM+k ladyu ds 
miLdj   

MkW- t; dqekj jatu  
lgk- vkpk;Z&euksfoKku  
ch-,p-;w] okjk.klh 

izks- ukjk;.k izlkn 
vkpk;Z & 
vFkZ”kkL= bXuw] ubZ 
fnYyh 

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 
 

bdkbZ 6  vk¡dM+ksa dh izLrqfr izks- ,p-,l- vLFkkuk 
vkpk;Z & euksfoKku 
ch-,p-;w- okjk.klh 
 

izks- ukjk;.k izlkn  
,oa Jh- v{k; 
dqekj  

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

bdkbZ 7  ,d fopj MsVk 
fo”ys’k.k   

MkW- ts-lh- “kekZ 
vodk”kizkIr ofj’B 
vkfFkZd lykgdkj]  
fo|qr uohu ,oa uodj.kh; 
ÅtkZ ea=ky;  
Hkkjr ljdkj] ubZ fnYyh 
       ,oa 
Jh v{k; dqekj 
lg-vkpk;Z] daI;wVj ,oa 
lwpuk foKku foHkkx] bXuw] 
ubZ fnYyh 

izks- ukjk;.k izlkn  
Jh- ch-,l- ckxyk 
lqJh psrkyh 
vjksM+k 

MkW- txeksgu jk;  
lg-vkpk;Z&xf.kr 
ihthMh,oh¼lk;adkyhu½ 
dkWyst] fnYyh 
fo”ofo|ky;] fnYyh 

bdkbZ 8 f}-fopj vk¡dM+ksa dk 
fo”ys’k.k 

MkW- ts-lh- “kekZ 
vodk”kizkIr ofj’B 
vkfFkZd lykgdkj]  
fo|qr uohu ,oa uodj.kh; 
ÅtkZ  
ea=ky;] Hkkjr ljdkj] ubZ 
fnYyh 
       ,oa 
Jh v{k; dqekj 
lg-vkpk;Z] daI;wVj ,oa 
lwpuk foKku foHkkx] bXuw] 
ubZ fnYyh  

izks- ukjk;.k izlkn 
Jh- ch-,l- ckxyk  
lqJh psrkyh 
vjksM+k 

Jh-ch-,l- ckxyk 
vodk”kizkIr  
lg-vkpk;Z&vFkZ”kkL= 
ihthMh,oh dkWyst] 
fnYyh fo”ofo|ky;] 
fnYyh 

 

 

                                                           
*;g bdkbZ bXuw ds MEC-009 vFkZ”kkL= esa “kks/k i)fr;k¡ uked ikB~;Øe dh bdkbZ 6 ls vuqdwfyr dh xbZ gSA  



bdkbZ 9 cgq-fopj vk¡dM+ksa dk 
fo”ys’k.k 

MkW- ts-lh- “kekZ 
vodk”kizkIr ofj’B 
vkfFkZd lykgdkj]  
fo|qr uohu ,oa 
uohdj.kh; ÅtkZ ea=ky; 
Hkkjr ljdkj] ubZ fnYyh 
       ,oa 
Jh v{k; dqekj 
lg-vkpk;Z] daI;wVj ,oa 
lwpuk foKku foHkkx] bXuw] 
ubZ fnYyh 

izks- ukjk;.k izlkn  
Jh- ch-,l- ckxyk  
lqJh psrkyh 
vjksM+k 

Jh-ch-,l- ckxyk 
vodk”kizkIr lg-
vkpk;Z&vFkZ”kkL= 
ihthMh,oh dkWyst] 
fnYyh fo”ofo|ky;] 
fnYyh 

bdkbZ 10 **lkekftd foKkuksa 
esa la;qDr  lwpdksa 
dh jpuk 

MkW- lquhy dqekj feJk 
lg-v/;srk] ekuo fodkl 
laLFkku] bXuw] ubZ fnYyh 
 
 
 

izks- ukjk;.k izlkn Jh-ch-,l- ckxyk 
vodk”kizkIr lg-
vkpk;Z&vFkZ”kkL= 
ihthMh,oh dkWyst] 
fnYyh fo”ofo|ky;] 
fnYyh 

bdkbZ 11 xq.kokph vk¡dM+ksa dk 
fo”ys’k.k  

MkW- pk# tSu  
lg-v/;srk] ,ulh,bZvkj]  
ubZ fnYyh 

izks- ukjk;.k izlkn 
,oa Jh- ch-,l- 
ckxyk 

Jh-ch-,l-ckxyk 
vodk”k izkIr lg 
vkpk;Z&vFkZ”kkL= 
ihthMh,oh dkWyst] 
fnYyh fo”ofo|ky;] 
fnYyh 

 

 
  

Jh fryd jkt  
lgk;d dqylfpo ¼çdk'ku½ 
,e-ih-Mh-Mh-] bXuw] ubZ fnYyh 

Jh ;'kiky 
vuqHkkx vf/kdkjh ¼izdk'ku½ 
,e-ih-Mh-Mh-] bXuw] ubZ fnYyh 

lqJh dkfeuh Mksxjk 
vk'kq fyfid] bXuw] ubZ fnYyh 

tuojh] 2021 

 bfUnjk xka/kh jk"Vªh; eqDr fo'ofo|ky;] 2021 

lokZf/kdkj lqjf{kr] bl dk;Z dk dksbZ Hkh va'k fdlh Hkh :Ik esa iqu% izdkf'kr ugha fd;k tk ldrk] vuqfyfid ;k fdlh 
vU; lk/ku }kjk] bfUnjk xka/kh jk"Vªh; eqDr fo'ofo|ky; ds fcuk fdlh fyf[kr vkns'k o iqu% bfUnjk xka/kh jk"Vªh; eqDr 
fo'ofo|ky; ds dkslZ dh lwpuk fo'ofo|ky; ds eSnku x<+h dk;kZy;] ubZ fnYyh&110068 ds }kjk izkIr dh tk ldrh 
gS vFkok fo'ofo|ky; dh osclkbV http://www.ignou.ac.in ns[ksa 

bfUnjk xka/kh jk"Vªh; eqDr fo'ofo|ky; ubZ fnYyh dh vksj ls dqylfpo] lkexzh fuekZ.k ,oa forj.k izHkkx] bXuw] ubZ 
fnYyh }kjk eqfnzr ,oa izdkf'krA 

ystj Vkbi lsfVax % Vslk ehfM;k ,.M dEI;wVlZ] lh&206] 'kkghu ckx] tkfe;k uxj] ubZ fnYyh 

 

  

**;g bdkbZ bXuw ds MEC-109 vFkZ”kkL= esa “kks/k i)fr;k¡ uked ikB~;Øe dh bdkbZ 12 ls vuqdwfyr dh xbZ gSA 

ISBN : 978-93-90773-17-6





vkt ds lwpuk ;qxhu lekt esa lwpuk ;k tkudkjh gh ns”k dh lkekftd] vkfFkZd] 

jktuhfrd vkSj lkaLÑfrd fodkl dh ,d izeq[k izpkyd “kfDr cu xbZ gSA lwpuk 

dk lt̀u gksrk gS] fofHkUu Lo:iksa esa bldk n`”;kadu gksrk gS] vU; lwpuk Lo:iksa 

ls mls lacaf/kr fd;k tkrk gS vkSj fQj vkfFkZd ,oa fu.kZ; izfØ;kvksa esa mldk 

mi;ksx gksrk gSA 

lwpuk l`tu dk ,d fu.kkZ;d ?kVd vk¡dM+s gSaA vk¡dM+s lwpukvksa dk gh vifj’Ñr 

Lo:i gaS] ftUgsa ,d=] laLdkfjr ,oa izlalkf/kr fd;k tkrk gSA vr% vkadM+ksa dk 

fo”ys’k.k dj mUgsa vis{kkÑr ljy Lo:i esa rkfydkvksa vkSj js[kkfp=ksa esa izLrqr 

fd;k tkrk gS rkfd mudk dgha vf/kd lkFkZd :i ls mi;ksx gks ldsA blh 

dkj.k ls vkt LizSM”khV~l dk iz;ksx djrs gq, vk¡dM+ksa ds ladyu] izLrqfr vkSj 

fo”ys’k.k esa miLdjksa ds Kku dh vFkZO;oLFkk ds izk;% lHkh {ks=dksa esa cgqr ek¡x gSA 

gekjk ;g dkS”ky lao/kZu ikB~;Øe vkidks ‘Excel’ LizSM”khV lkWQ~Vos;j dk iz;ksx 

djrs gq, mi;qZDr miLdjksa ,oa rduhdksa ls lEiUu dj vkidh jkst+xkj izkfIr 

{kerk esa lq/kkj djsxkA bl ikB~;Øe dks pkj [kaMksa esa foHkkftr fd;k x;k gSA  

 ,d vk¡dM+k 

fo”ys’kd ls bl dk;Z esa iz;qDr fofHkUu xf.krh; ,oa lkaf[;dh ladYiukvksa ds Kku 

ls laiUu gksus dh vis{kk dh tkrh gSA fQj] vk¡dM+k fo”ys’k.k esa vusd lkaf[;dh 

lkWQ~Vos;j Hkh iz;ksx gksrs gSaA blh n`f’V ls bl [kaM esa vkidks lkWQ~Vos;j iz;ksx 

dh ,d >yd ds lkFk mi;qDr xf.krh; ,oa lkaf[;dh ladYiukvksa ls ifjfpr 

djk;k tk jgk gSA bl [kaM esa rhu bdkb;k¡ gSa %  

 leqPPk; fl)kar] laca/k ,oa Qyu] rdZ”kkL= ,oa izek.k fu:i.k dh 

izfof/k;ksa ls lacaf/kr gSA 

 izkjafHkd lkaf[;dh; ladYiukvksa] ;Fkk] lkaf[;dksa@vk¡dM+ksa] pj vkSj mlds 

izdkj Hksn] vk¡dM+ksa ds Lo:i ,oa lzksr vkSj ekiu ds iSekuksa ds fooj.k ds ek/;e ls 

lkaf[;dh; Kku ds vk/kkj dk fuekZ.k djrh gSA blesa ,d-vk;keh vk¡dM+ksa ds 

fo”ys’k.k dh izfr”kr ;k vuqikr] dsanzh; izo`fŸk ds ekidksa] foltZu@folj.k rFkk 

izkoLFkk ds ekidksa vkfn ij Hkh fopkj fd;k x;k gSA 

 vkidks ,Dlsy “khV esa vk¡dM+s Hkjuk vkSj mudk laiknu djuk ,d 

lkWQ~Vos;j vuqiz;ksx ls vU; esa vk¡dM+ksa dk vk;kr-fu;kZr djuk fl[kk,xhA ;gha 

vkidks vk¡dM+ksa ds vk/kkj ij ljy izkDdyu vkSj dqN vU; izfØ;k,¡ djuk Hkh 

fl[kk;k tk,xkA ;gha vki fofHkUu lkaf[;dh; fo”ys’k.k fof/k;k¡ Hkh lh[k ik,axsA 

 ;g [kaM vk¡dM+s ,d= djus 

vkSj mudh izLrqfr ls lacaf/kr gSA blesa Hkh rhu bdkb;k¡ gSaA 



 esa lef’V ,oa izfrn”kZ Lrj ij vk¡dM+k ladyu] izdYi ds fu;kstu ,oa 

laxBu jpuk fo’k;d fofHkUu pj.kksa ij ppkZ djrs gq, vkidk ifjp; vf/kdkfjd 

f}rh; vkadM+k lzksrksa ls Hkh djk;k tk,xkA 

 esa ifjek.kokph ,oa xq.kokph “kks/k gsrq vk¡dM+k ladyu gsrq iz;qDr fofHkUu 

miLdjksa ij ppkZ dh xbZ gSA 

 eas vk¡dM+ksa ds oxksZa ,oa mioxksZa esa la;kstu] rkfydk fuekZ.k ds lkekU; 

fu;eksa rFkk fofHkUu izdkj ds naM fp=ksa] vk;r fp=ksa] ckjackjrk@izkf;drk cgqHkqtksa 

vkSj izkf;drk oØksa vkfn ls Hkh vkidk ifjp; djk;k tk,xkA 

 ls lacaf/kr gSA bl [kaM esa Hkh 3 gh 

bdkb;k¡ gSaA 

 esa fu’d’kkZRed fo”ys’k.k ij cy fn;k x;k gSA bl izdkj ds fo”ys’k.k ds 

lanHkZ esa izlkekU; vkoaVu ds xq.k/keksZa] vo/kkj.kk ijh{k.k dh ladYiuk rFkk bl 

izfØ;k esa laHkkfor =qfV;ksa ds izdkj Hksnksa] fo”ofLr varjky vkfn ij ppkZ dh xbZ 

gSA 

 izrhixeu fof/k ls f}-fopj vk¡dM+ksa ds fo”ys’k.k ls lacaf/kr gSA  

 esa cgq-fopj fo”ys’k.k esa iz;qDr fofHkUu rduhdksa dk iz;ksx le>krs gq, 

bl izdkj ds fo”ys’k.k ds vuqiz;ksx ,oa ifj.kkeksa dh O;k[;k laca/kh fn”kk-funsZ”k 
iznku fd, x, gSaA 

 ls lacaf/kr gSA 

blesa dsoy nks bdkb;k¡ gSaA 

 la;qDr lwpdkadksa ds fuekZ.k dh fof/k;k¡ le>krs gq, ikBd dks bu 

lwpdkdksa ls izkIr ifj.kkeksa dh O;k[;k djuk fl[kk,xhA 

 ikB~;Øe dh bl vafre bdkbZ esa xq.kokph “kks/k izdYi dh jpuk vkSj 

xq.kokph vk¡dM+ksa ds fo”ys’k.k dh rduhdksa ls vkidk ifjp; djk;k tk,xkA 
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1-0 mís”; 

1-1 fo’k; izos”k  

1-2 leqPp;-fl)kar (Set Theory) 
 1-2-1 leqPk; dh ladYiuk rFkk mudk fu:i.k (Concept and Representation of Set) 

 1-2-2 leqPp;ksa esa laca/k (Set Relations) 

 1-2-3 fo”ks’k leqPp; % ifjHkk’kk,¡ ,oa xq.k/keZ (Special Sets: Definitions and Properties) 

 1-2-4 leqPp;ksa ds :i esa varjky % ladsru (The Intervals as Set) 

 1-2-5 la[;kvksa ds leqPp; ¼ekud ladsruksa ds lkFk½ [(Number Sets (with Standard Notations)] 

 1-2-6 leqPp;ksa ij lafØ;k,¡ (Set Operations) 

1-3 laca/k ,oa Qyu (Relations and Functions) 
1-4 rdZ“kkL= (Logic) 

1-5 miifŸk dh fof/k;k¡ (Proof of Techniques) 

1-6 lkj-la{ksi 

1-7 lanHkZ xzaFkkfn  

1-8 cks/k iz”uksa ds mŸkj vFkok ladsr 

bl bdkbZ ds v/;;u ds i”pkr~] vki fuEufyf[kr ls Hkyh-Hkk¡fr ifjfpr gks ldsaxs% 

• leqPp;] leqPp;ksa dh ladsru i)fr] leqPp;ksa esa laca/k rFkk leqPp;ksa ij 
lafØ;kvksa ,oa muds xq.k/keksaZ ls( 

• laca/k rFkk Qyu dh ladYiukvksa rFkk muds xq.k/keksZa ls( 

• fofHkUu la[;k leqPp;ksa] muds chp laca/kksa rFkk muds xq.k/keksZa ls( 

• izrhdkRed rdZ-“kkL= rFkk rkfdZd la;kstuksa dh ladYiukvksa ls( rFkk 

• miifŸk dh fofHkUu fof/k;ksa lsA 

ge vkfndky ls la[;kvksa ds :i esa xf.kr dk mi;ksx viuh laifŸk dk fglkc 
j[kus ds fy,] mlesa c<+ksÙkjh djus ds fy, rFkk vkcaVu ds fy, djrs pys vk jgs 
gSaA vkS|ksfxd Økafr ds i”pkr~ gekjs mRiknu] vkcaVu] miHkksx] fofue;] O;kikj dh 
i)fr;k¡ vR;ar tfVy gksrh pyh xbZaA blls ge xf.kr ds vkSj tfVy midj.kksa 
rFkk lw=ksa dks viukus dks izsfjr@ck/; gq,A 

vkb;s] ge vFkZ”kkL= rFkk xf.kr dh dqN ewyHkwr ladYiukvksa dks iqu% Lej.k djsa % 
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• ilan] le>kSrkdkjh leUo;u (trade off)] izksRlkgu] fofue;] lwpuk] vkcaVu] 

deh@vHkko 

• ckt+kj ¼mRikn ckt+kj] Je ckt+kj] iw¡th ckt+kj½] oLrq,¡ ¼miHkksx ,oa iwathxr½] 

lsok,a 

• lglaca/k] dkj.k-dk;Z laca/k  

• vFkZO;oLFkk rFkk vkfFkZd i)fr  

• ;s lajpuk,a ewyHkwr vkfFkZd iz”uksa ds lw=hdj.k esa mi;ksxh fl) gksrh gSa] 

tSls& fdl oLrq dk mRiknu fd;k tk,\ 

• ;g mRiknu dSls fd;k tk,\  

• fdlds fy, mRiknu fd;k tk,\ 

• mnkgj.k ds fy,] 3, −12, 8.7, 2/3, √2, 557 vkSj 7 – 3i bR;kfn 
tgk¡ 3 ,d izkÑfrd la[;k gS] −12 ,d iw.kkZad gS] 8.7 vkSj 2/3 nksuksa 
(rational) gSa rFkk √2  vkSj √7�  nksuksa (irrational) 

gSaA ;s lHkh la[;k,¡ 3, −12, 8.7, 2/3, √2 , √7�  okLrfod (real) 
la[;kvksa dh Js.kh esa vkrh gSaA la[;k 7 – 3i ,d lfEeJ (complex) la[;k gS] 

;g ,d okLrfod la[;k ugha gSA bu la[;kvksa dks ftl oxZ Øe esa fy[kk 

x;k gS] dksbZ Hkh la[;k fiNys fdlh oxZ esa lfEefyr ugha gSA mnkgj.k ds 

fy,] √2 ,d vifjes; la[;k gS ijarq ;g ,d ifjes; la[;k ugha gS] ;g ,d 

iw.kkZad Hkh ugha gS vkSj ,d izkÑfrd la[;k Hkh ugha gSA 

•  +,   −,   ×, ÷, ?kkr] tSls fd 53 bR;kfn vadxf.kr 

dh fofHkUu lafØ;kvksa ds mnkgj.k gSaA 

•  mnkgj.k ds fy,] =,  ≠ ,   ≤  rFkk ≥ 

• mnkgj.k ds fy,] x2 − 16 = 0 ,d 

lehdj.k gS ftlesa x ,d pj gS 16 rFkk 0 vkSj nks vpj gSaA bl lehdj.k 

ds nks gy gSa] x = 4 rFkk x =  − 4 

•  ¼dqŸkk] fcYyh] HkSal] ?kksM+k] HksM+ cdjh½ ,d leqPp; dk ,d 

mnkgj.k gSA bl leqPp; esa dqN ikyrw i”kqvksa ds uke lfEefyr fd, x, gSaA 

{4, − 4}lehdj.k x2− 16 = 0 ds nksuksa gyksa dk leqPp; gS vkSj {0, 1, 2, 3, 
4, 5, 6, 7, 8, 9} mu 10 vadksa dk leqPp; gS ftudk iz;ksx n”keyo iz.kkyh 

ds varxZr la[;kvksa dks fu:fir djus ds fy, fd;k tkrk gSA /;ku jgs fd 

fdlh leqPp; dks O;Dr djus ds fy, ge /kuqdks’Bdksa ‘{‘ rFkk ’}’ dk 

bLrseky djrs gSa tSls fd ;gk¡ mnkgj.kksa esa fd;k x;k gSA 
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• 
o varjky [3, 7.5]  ,slh lHkh okLrfod la[;kvksa dk leqPp; gS tks 3 vkSj 

7.5 ds chp fLFkr gSa vkSj blesa nksuksa la[;k,¡ 3 rFkk 7.5 Hkh lfEefyr gSaA 
,sls varjky dks ,d laor̀ (closed) varjky dgrs gSaA 

o varjky ] 3, 7.5] ftls (3, 7.5) ls Hkh O;Dr fd;k tkrk gS] ,slh lHkh 
okLrfod la[;kvksa dk leqPp; gS tks 3 vkSj 7-5 ds chp fLFkr gSaA blesa 
7-5 lfEefyr gS ijarq 3 ughaA ,sls varjky dks ,d v)Z-laor̀ (semi-
closed) ;k v)Z-foo`r (semi-open)  varjky dgrs gSaA 

o varjky [3, 7.5[ ftls (3, 7.5) ls Hkh O;Dr fd;k tkrk gSA blesa 3 rks 
lfEefyr fd;k tkrk gS ijUrq 7-5 'kkfey ugha gSA ,sls vUrjky dks v)Z-
laor̀ ;k v)Z-fojy varjky dgrs gSaA 

o varjky ] 3, 7.5[, ftls (3, 7.5]) ls Hkh O;Dr fd;k tkrk gS lHkh 
okLrfod la[;kvksa dk leqPp; gS tks 3 vkSj 7.5 ds chp fLFkr gSa] ijarq 
blesa 3 vkSj 7.5 esa ls dksbZ Hkh la[;k lfEefyr ugha gksrhA ,sls varjky 
dks ,d foor̀ varjky dgrs gSaA 

•  fdlh okLrfod la[;k x dk fujis{k eku 

|x| = �−x, � < 0
x, � ≥ 0

  gksrk gSA mnkgj.k ds fy,] |5| = 5 rFkk |−5| = 5 gSA 

• 
O;kid :i esa ,d ] ,d ladsr fpUg gksrk gS] ftldk iz;ksx oLrqr% 
fdlh vU; oLrq@xf.krh; bdkbZ dks O;Dr djus ds fy, fd;k tkrk gSA 

 ,d  ,d ,slk izrhd gksrk gS ftls ekik tk ldrk gS vkSj tks 
ifjorZu”khy gks ldrk gSA pjksa dks O;Dr djus ds fy, ge lkekU;r% vaxzst+h 
o.kZekyk ds vafre o.kksZa tSls fd p, q, r, s, x, y, z bR;kfn dk iz;ksx djrs gSaA 

xq.kkad fo”kq) :i ls ns[kk tk, rks ,d izrhd u gksdj ,d fpUg gksrk gS 
tks Lo;a dks gh izdV djrk gS] tSls fd fpUg 5.67 Lo;a dks izdV djrk gS 
fdlh vU; oLrq dks ughaA 

,d ] eku yhft, c] ,d izdkj dk lkekU;hÑr vpj gksrk gSA bls 
;fn fdlh xf.krh; O;atd ¼tSls fd 3x2 + 2x + c½ ;k fdlh lehdj.k ¼tSls 
fd 3x2 + 2x + c = 0½ esa iz;ksx fd;k tk, rks c dks iwjs@iwjh rdZ@miifÙk 
ds nkSjku vFkok iwjh gy&izfØ;k esa] ,d vpj ekuk tkrk gSA xf.kr esa 
izkpy lkekU;r% a, b, c ;k ySfVu Hkk’kk ds izkjafHkd v{kjksa }kjk O;Dr fd;s 
tkrs gSaA 

xf.krh; ladYiukvksa dk mi;ksx iz”uksa@leL;kvksa ds xf.krh; fu:i.k@ lw=hdj.k 
ds fy, mUgsa xf.krh; laink ds iz;ksx ls gy djus dh izfØ;k esa rFkk iqu% izkIr 
gy dk o.kZu nh gqbZ leL;k ds gy ds :i esa djus ds fy, fd;k tkrk gSA 
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i½ vFkZ”kkL= ds {ks= dh leL;k dks vFkZ”kkL= dh ladYiukvksa ds inksa esa 
ifjHkkf’kr dhft,] 

ii½ bl izdkj ifjHkkf’kr leL;k dk xf.krh; lw=hdj.k dhft,] vFkkZr~ mls 
xf.krh; ladYiukvksa ds inksa esa O;Dr dhft,] 

iii½ xf.krh; lainkvksa tSls fd fofHkUu fof/k;k¡] ,yxksfjFel~@izfØ;kvksa] fu;eksa] 
fl)karksa] jpukvksa ds liz;ksx ls bl xf.krh; leL;k dk gy Kkr dhft, 
vFkok rkfdZd :i ls fu’d’kZ Kkr djsaA bl izdkj ifj.kke ,d xf.krh; 
bdkbZ ds :i esa gksxk] tSls fd ,d la[;k] ,d O;atd] ,d lkfj.kh] ,d 
vkys[k ;k ,d rkfdZd dFku bR;kfnA 

iv½ vafre ifj.kke dks] tks fd ,d xf.krh; bdkbZ gS] iqu% vFkZ”kkL= dh 
ladYiukvksa ds inksa esa O;Dr dhft,A 

v½ tk¡p dhft, fd fiNys pj.k esa izkIr ifj.kke ;Fkksfpr rFkk Lohdk;Z gSA 

Åij fn;k pj.k ¼ii½  ¼mathematical modeling½ dgykrk gSA 
fdlh leL;k dk gy mruk gh vPNk gksxk ftruk vPNk ml leL;k dk xf.krh; 
izfr:i.k gksxkA 

a½ ;fn fdlh leL;k dk xf.krh; izfr:i /;kuiwoZd rFkk ;Fkksfpr :i ls 
lw=c) fd;k tk,] rks Åij nh xbZ ikap pj.kksa okyh izfØ;k ls izkIr gy ds 
vPNk gksus dh vis{kk gksrh gS] 

b½ pj.k ¼iii½ esa xf.kr dh leL;kvksa dks gy djus ds fy, xf.kr esa Hkjiwj 
[k+tkuk gS] rFkk 

c½ xf.kr] izkÑfrd foKku dh fo”ks’kdj rFkk dqN lhek rd lkekftd foKku 
dh Hkh] leL;kvksa dks gy djus ds fy, nqfu;k dh lcls vf/kd 
ij[kh&vktekbZ gqbZ] l{ke rFkk lQy iz.kkyh gSA 

-

leqPp; dh ladYiuk bruh vk/kkjHkwr ladYiuk gS fd vkt ds le; esa xf.kr ds 
fdlh Hkh {ks= dk ifjp; fcuk leqPp; fl)karksa dh ppkZ fd, ugha fd;k tk 
ldrk gSA ijarq xf.kr tSls egŸoiw.kZ “kS{kf.kd fo’k; dh ;g ewyHkwr ladYiuk] Lo;a 
vifjHkkf’kr gSA okLro esa] leqPp; dh bl ewyHkwr ladYiuk dks iw.kZr;% ifjHkkf’kr 
djus ds lHkh iz;kl vlQy jgs gSa rFkk bldh ifjHkk’kk esa iz;ksx fd, tkus okys 
“kCnksa rFkk ladYiukvksa dh Hkh ifjHkk’kk@O;k[;k djus dh vko”;drk iM+rh gS rFkk 
ge ,d dHkh u lekIr gksus okys ik”k esa my>rs pys tkrs gSaA 

ijarq leqPp; xf.kr dh ,d egŸoiw.kZ ladYiuk gS tks la[;kvksa] T;kferh; 
vkÑfr;ksa bR;kfn dh ladYiuk ls ,dne vyx gSA vr% ge bldh ,d ,slh 
ifjHkk’kk dks ysdj pyrs gSa ftlls gekjk dke Hkh py tk, vkSj ge bl ladYiuk 
ds ewyHkko ls Hkyh-Hkkafr ifjfpr Hkh gks tk,aA ;g ifjHkk’kk bl izdkj gS %  

leqPp; fHkUu oLrqvksa dk ,d lqfuf”pr laxzg gSA  
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bl ifjHkk’kk ds lanHkZ esa FkksM+k Li’Vhdj.k vfuok;Z gSA eku yhft, S ,d leqPp; 
gSA vr% og fHkUu oLrqvksa dk ,d lqfuf”pr laxzg gksxkA laKk *laxzg* ds lkFk 
yxk, x, *fo”ks’k.k* lqfuf”pr dk vFkZ gS fd ;fn ge dksbZ Hkh oLrq] eku yhft, x 
ysa rks ge de ls de lS)kafrd :i esa ;g crk ldsa fd x, S esa gS vFkok ughaA 
vkb;s] ge uhps fn, oLrqvksa ds nks laxzgksa C1 rFkk C2 ij fopkj djsaA 

  C1 =  o’kZ 2017 esa bXuw ds Lukrd ikB~;Øeksa esa nkf[kyk ysus okys lHkh 
fo|kfFkZ;ksa dk laxzg  

  C2 =  o’kZ 2017 esa bXuw ds Lukrd ikB~;Øeksa esa nkf[kyk ysus okys dqN 
fo|kfFkZ;ksa dk laxzg  

;gk¡ C1 ,d lqfuf”pr laxzg gS ijarq C2 ,d lqfuf”pr laxzg ugha gSA vr%] C1 ,d 
leqPp; gS tcfd C2  ,d leqPp; ugha gSA 

ge leqPp;ksa ds fu:i.k dh ladsru fof/k;ksa dh O;k[;k dqN mnkgj.kksa ,oa 
fVIif.k;ksa }kjk djsaxsA 

i½ ySfVu o.kZekyk esa ik¡p ¼V½ Loj o.kZ gksrs gSa % a, e, i, o vkSj uA bl rF; 
dks bl izdkj O;Dr fd;k tkrk gS 

V = {a, e, i, o, u} 

 a, e, i, o, u esa ls izR;sd leqPp; V dk ,d vo;o dgykrk gSA 

rF; e leqPp; V dk ,d 
vo;o gS dks e∈ V }kjk O;Dr fd;k tkrk gSA blh izdkj rF; b leqPp; 
V dk ,d vo;o ugha gS] dks b∉ V }kjk O;Dr fd;k tkrk gSA 

lkekU;r%] ,d leqPp; dks vaxszt+h o.kZekyk ds cM+s v{kjksa }kjk vFkok ,d 
cM+s v{kj ls izkjaHk djds v{kjksa vkSj vadksa ds ,d vuqØe ls O;Dr fd;k 
tkrk gSA bl mnkgj.k esa geus Loj o.kksZa ds leqPp; dks V ls O;Dr fd;k 
gSA blh izdkj fdlh NksVs v{kj ls vFkok ,d NksVs v{kj ls izkjaHk djds] 
v{kjksa vkSj vadksa ds ,d vuqØe ls O;Dr fd;k tkrk gSA leqPp;ksa rFkk 
muds vo;oksa dks fu:fir djus dh ;g O;oLFkk bruh n<̀+ ugha gS fd blesa 
dksbZ ifjorZu u fd;k tk ldsA ;s fu:i.k vU; izdkj ls Hkh fd;k tk 
ldrk gSA ijarq fdlh leqPp; ;k vo;o ds fy, iz;ksx fd, tkus okys uke 
esa de ls de ,d v{kj vo”; gksuk pkfg,] bls dsoy vadksa ls vuqØe ls 
O;Dr ugha fd;k tkrkA 

ii½ fdlh leqPp; ds vo;oksa dks tc ge /kuq dks’Bdksa esa fy[krs gSa] rks muds 
Øe dk dksbZ egŸo ugha gksrkA mnkgj.k ds fy,] leqPp; V = {a, e, i, o, u} 
dks V = {o, a, i, u, e} ds :i esa Hkh fy[kk tk ldrk gSA 

iii½ fdlh leqPp; esa vo;oksa dh iqujko`fŸk dh vuqefr ugha gS vFkkZr~ lkekU;r% 
fdlh Hkh vo;o dks nksckjk ugha fy[kk tkrkA mnkgj.k ds fy,] of.kZr 
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leqPp; V dks V = {a, e, i, o, e, u} ds :i esa fy[kuk mfpr ugha gS D;ksafd 
blesa vo;o e dks nks ckj fy[kk x;k gSA 

iv½ ;fn fdlh leqPp; esa vo;oksa dh la[;k vuar gks] rks leqPp; ds izR;sd 
vo;o dk mYys[k djuk laHko ugha gksrkA mnkgj.k ds fy,] ,sls lHkh 
iw.kkZadksa ds leqPp; ij fopkj dhft, tks fdlh iw.kkZad dk oxZ gksA bl 
leqPp; ds vo;o gSa % 0, 1, 4, 9, 16 bR;kfnA ge ns[k ldrs gSa fd bl 
leqPp; ds izR;sd vo;o dks fy[kuk laHko ugha gSA ,slh fLFkfr esa] ge 
leqPp; dks O;Dr djus ds fy, ge viuh ladsru fof/k dks fuEu :i ls 
la”kksf/kr djds bl izdkj fy[krs gSa % 

  Sq_int = {0, 1, 4, 9, …} 

/;ku nsa fd ;gk¡ geus leqPp; ds igys dqN vo;o fy[kdj vkxs rhu fcanq] ----] 
yxkdj NksM+ fn;k gSA leqPp;ksa ds fu:i.k dh fofHkUu fof/k;k¡ gSaA 

lwph ;k rkfydk Lo:i % ,d lwph ;k rkfydk Lo:i esa leqPp; ds lHkh ?kVdksa 
dks lwphc) fd;k tkrk gS] v)Z fojke fpUgksa }kjk ?kVdksa dks iF̀kd&iF̀kd j[kk 
tkrk gS vkSj iwjh lwph dks dks"Bd { }ds chp esa gh fy[kk tkrk gSA mnkgj.k ds 
fy,] lHkh iw.kk±dksa dk leqPp; bl izdkj n'kkZ;k tk ldrk gS Z = {…, –3, –2, –
1, 0, 1, 2, 3, …} 

setSq_in_less_10001 ij fopkj dhft,A blds izR;sd 
vo;o ds nks xq.k/keZ gSa % ¼a½ og ,d iw.kkZad dk oxZ gksuk pkfg, ¼b½ og 10001 ls 
NksVk gksuk pkfg,A 

leqPp;-fuekZ.k ladsru esa] bu xq.k/keksZa dk iz;ksx djds] bl leqPp; dks bl 
izdkj O;Dr fd;k tkrk gS % Sq_int_less_10001= {x: x= y2, y ,d iw.kkZad gS] rFkk  
x < 10001 gS} bls bl izdkj i<+k tkrk gS leqPp; Sq_int_less_10001 dk vo;o 
x gksxk] tgk¡ ¼tgk¡ dks ‘:’ ;k ‘|’ ls O;Dr fd;k tkrk gS½ x ”krZ *fdlh iw.kkZad y ds 
fy, x= y2 gks* dks larq’V djuk pkfg, rFkk x < 10001 gksuk pkfg,A 

-

leqPp; Decimal_digits = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} dks bl izdkj O;Dr fd;k 
tk ldrk gSA 

    Decimal_digits = {x: x ∈ N rFkk x < 10}    ;k  

  Decimal_digits = {x ∈ N: x < 10} bR;kfn 

fdlh leqPp; dks leqPp;-fuekZ.k fof/k }kjk lqfo/kk ls O;Dr fd;k tk ldrk gS 
;fn blds vo;oksa }kjk larq’V fd, tkus okys xq.k/keksZa dk o.kZu ljyrk ls fd;k 
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tk lds] fQj pkgs leqPp; ds vo;oksa dh la[;k fdruh Hkh cM+h vFkok vuar gh 
D;ksa u gksA 

|�| S  

;fn x ,d la[;k gS rks lkekU;r%] |x| dk iz;ksx] x ds fujis{k eku dks n”kkZus ds 
fy, fd;k tkrk gSA ijarq] ;fn ;gh ladsru fdlh leqPp;] eku yhft, X, ds 
lkFk iz;ksx fd;k tk,] rks X ds vo;oksa dh la[;k dks O;Dr djrk gSA vFkkZr~  
|X|, leqPp; X ds vo;oksa dh la[;k dks n”kkZrk gSA mnkgj.k ds fy,] ;fn X= 
{1, 2, 3}, gS] rks |�| = � gksxkA blh izdkj leqPp; = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} 
ds fy,  |Decimal_digits|= 10 gksxkA 

 vuar la[;k dks fpUg ∞ ls O;Dr fd;k tkrk gSA ∞ dh ifjHkk’kk 
ds vuqlkj ∞ = ∞ −1 = ∞ −2 = ∞−3 = … gksrk gSA 

;fn fdlh leqPp; ds vo;oksa dh la[;k vuar gks rks ge ,sls leqPp; dks ,d 
vifjfer leqPp; dgrs gSaA leqPp;ksa Sq_int = {0, 1, 4, 9, … } rFkk Z = { … ,  − 
3, − 2, − 1, 0, 1, 2, 3,  …} nksuksa gh vifjfer leqPp; gSaA ,slk leqPp; ftlds 
vo;oksa dh la[;k lhfer gks ¼vFkkZr~ vuar u gks½ ,d ifjfer leqPp; dgykrk gSA 

/;ku nsa fd |Z|= ∞ gSA blh izdkj |Sq_int|= ∞ gS] ijarq |��_���_����_10001|≠ 
∞ gSA 

ge *leqPp;ksa ds chp laca/k* rFkk *,d leqPp; esa laca/k* dh ladYiukvksa dh 
vkSipkfjd ifjHkk’kk ckn esa nsaxsA vHkh ds fy, ge viuh ppkZ dks dsoy nks fn, 
gq, leqPp;ksa] eku yhft, X vkSj Y ds chp dqN fof”k’V laca/kksa tSls fd *dk ,d 
mileqPp; gS*] *ds leku gS* rFkk **,d leqfpr mileqPp;** rd lhfer j[krs gSaA 

ge tkurs gSa fd leqPp; oLrqvksa ds fof”k’V laxzg gksrs gSaA ;g Hkh laHko gS fd 
fdlh leqPp; dk izR;sd vo;o fdlh vU; leqPp; dk Hkh ,d vo;o gksA ;fn 
,slk gS rks ge igys leqPp; dks nwljs leqPp; dk mileqPp; dgrs gSaA 

vkSipkfjd :i ls] nks leqPp;ksa X vkSj Y ds fy,] ;fn ,slk gks fd tc Hkh x, 
leqPp; X dk vo;o gks rks X leqPp; Y dk Hkh vo;o gks] rks X, Y dk 
mileqPp; dgykrk gSA bl rF; dks ge ladsru X ⊆ Y ls O;Dr djrs gSaA 

mnkgj.k ds fy,] ;fn Alphabet vaxzst+h o.kZeku ds lHkh v{kjksa a, b, c …, w, x, y, 
z dk leqPp; gS vFkkZr~ Alphabet={a,b, c …, w, x, y, z}, rFkk V= {a, e, i, o, u} 
gS] rks V ⊆ Alphabet  gksxkA ;g dgus fd ctk, fd X, Y dk mileqPp; gS] ge 
;g Hkh dg ldrs gSa fd leqPp; X] leqPp; Y esa lfEEfyr gSA fpUg ‘⊆’ dks 
*lfEefyr gksus dh vlfedk* Hkh dgrs gSaA 

ge fpUg ∉ dk iz;ksx *esa fLFkr ugha gS* dks n”kkZus ds fy, djsaxsA 
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 eku yhft, x, y dk mileqPp; gS vFkkZr~ tc Hkh x ∈ X 
rks x ∈ Y gSA ;fn lkFk gh ;g Hkh lR; gks fd de ls de ,d Y ,slk gS fd y 
∈ Y ijarq y ∉ X rks X, Y dk leqfpr mileqPp; dgykrk gSA bls ge ladsru 
X⊂ Y ls O;Dr djrs gSaA bls X, Y dk ,d leqfpr mileqPp; gS ;k *X, Y esa 
leqfpr :i ls lfEefyr gS* i<+k tkrk gSA 

mileqPp; ds fy, iz;ksx fd, tkus okys ladsru dk iw.kZr;% 
ekudhdj.k ugha gSA dqN yksx ‘⊂’ dk iz;ksx ,d mileqPp; ds fy, djrs gSa] 
pkgs og ,d mfpr mileqPp; gks vFkok ughaA ijarq ge viuh ppkZ esa fpUg ‘⊆’ 
dk iz;ksx mileqPp; ds fy, rFkk ‘⊂’ dk iz;ksx leqfpr mileqPp; ds fy, 
djsaxsA  

mnkgj.k ds fy,] ;fn 

 Alphabet = {a, b, c …, w, x, y, z} vkSj V = {a, e, i, o, u} gS  

rks ge bls  

  V ⊂ Alphabet 

}kjk O;Dr djsaxs D;ksafd b∈ Alphabet ijarq b∉ V 

⊄  ;fn X, Y dk mileqPp; ugha gS] rks bl rF; dks X⊄Y ls O;Dr 
fd;k tkrk gSA 

nks leqPp; leku dgykrs gSa ;fn X ⊆ Y rFkk Y ⊆ X gksA nks leqPp;ksa X vkSj Y 
dh lekurk dk ladsru X=Y gSA  

 leqPp; Decimal-digits = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} rFkk 
X = {x ∈N:  x < 10} leku leqPp; gS vFkkZr~ Decimal-digits = X gSA 

X Y X ≠ Y nks leqPp; X 
vkSj Y leku ugha gksaxs ¼;k vleku gksaxs½ ;fn fuEufyf[kr esa ls de ls de ,d 
lR; gks%

i½ ,d ,slk x gks tks X esa gks ijarq Y esa u gks] vFkkZr~ x∈ X  ijarq x ∉  Y gks] 
vFkok 

ii½ ,d ,slk x gks tks Y esa gks ijarq X esa u gks] vFkkZr~ x∈ Y ijarq x∉ X  gksA 

xf.kr rFkk rdZ”kkL= esa okD;ka”k A ;k B esa “kCn *;k* dk vFkZ gksrk gS % 
A ;k ;k B ;k A vkSj B nksuksaA 
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1½ buesa ls dkSu ls lewg leqPp; gSa\ vius mÙkj dk vkSfpR; crkb,! 

i½ o’kZ ds M v{kj ls izkjaHk gksus okys eghus dk lewg  

ii½ o’kZ ds Z v{kj ls izkjaHk gksus okys eghuksa dk lewg  

iii½ fo'o ds 10 lcls xq.kh thfor ys[kdksa dk lewg 

iv½ fo”o ds 11 lcls vf/kd iz[;kr QqVcky f[kykfM+;ksa dh Vhe  

v½ {1, 2, 2, 3}  

vi½ {1, 2, {2,3}, 3}. 

2½ fuEufyf[kr la[;kvksa ds izR;sd leqPp; ¼i½ dks lwph@rkfydk :i esa fy[ksa] 
¼ii½ dh x.kuh;rk crk,¡  

 d½ 180 ds /kukRed vHkkT; xq.ku [kaM  
 [k½  f}?kkr lehdj.k x2–3x –10 =0 ds gyA 

3½ buesa ls dkSu&dkSu leqPp; gSa\ ;fn dksbZ leqPp; gS rks  

i½  bls leqPp; fuekZ.k fof/k ls fy[ksa 

ii½  mldh x.kuh;rk crk,¡ 

d½ {6, 9, 12, 15, 18, 21, 24, 27}  

[k½  {2,4, 8, 16…}  

x½  {{1}, {1, 2}, {1, 2, 3}… {1, 2, 3, 4…10}}. 

(universal set) 

fdlh okLrfod thou ls tqM+h fdlh leL;k dk gy Kkr djus esa xf.kr dk 
iz;ksx djus ds fy, gesa fdlh fo”ks’k lanHkZ esa ppkZ gsrq fdlh vk/kkjHkwr izkar ls 
lacaf/kr oLrqvksa ds leqPp;ksa ij fopkj djuk iM+rk gSA og vk/kkjHkwr leqPp; 
ftlds vo;oksa ,oa mileqPp;ksa ij fdlh fo”ks’k lanHkZ esa] gesa fopkj djuk iM+rk 
gS] lkoZf=d leqPp; dgykrk gS rFkk lkekU;r% bls U ls O;Dr fd;k tkrk gSA 

(The Empty or Null Set) 

,d ,slk leqPp; ftlesa dksbZ Hkh vo;o u gks] fjDr leqPp; dgykrk gSA ;g 
vthc yx ldrk gS ijarq ,sls leqPp;ksa dk vfLrRo ,d okLrfodrk gSA mnkgj.k 
ds fy,] laxzg               

  S = {x: x le iw.kk±d gS] vkSj x2 = 9} 

ij fopkj dhft,A S ,d lqfuf”pr laxzg gS] vr%] ,d leqPp; gSA ijarq ,slk 
dksbZ Hkh le iw.kkZad ugha gS ftldk oxZ 9 ds cjkcj gks vFkkZr~ bl leqPp; esa dksbZ 
Hkh vo;o ugha gSA ;g ,d fjDr leqPp; gSA LokHkkfod :i ls ,d fjDr leqPp; 
ds vo;oksa dh la[;k 0 gksxhA Ø { } 
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Ø izR;sd leqPp; X dk ,d mileqPp; gksrk gS vFkkZr~ izR;sd leqPp; 
X ds fy, Ø⊆ X gksrk gSA 

varjkyksa ds ladsru ds ckjs esa Åij mYys[k fd;k tk pqdk gSA ;g dgk tk ldrk 
gS fd izR;sd varjky & pkgs og laor̀ gks] foo`r ;k v)Z lao`r@foòr & okLrfod 
la[;kvksa ds leqPp; dk ,d mileqPp; gksrk gS] ,d ,slk mileqPp; gS ftlesa 
;g xq.k/keZ gksrk gS fd ;fn x vkSj y varjky I ds nks vo;o gSa rFkk x  ≤ y gS rks 
x vkSj y ds e/; fLFkr izR;sd okLrfod la[;k Hkh mldk ,d vo;o gksxhA  

ijarq] ,d varjky dks O;Dr djus ds fy, /kuqdks’Bdksa ‘{’ rFkk ‘}’ ds LFkku ij oxZ 
dks’Bdksa ’[‘ rFkk ‘]’ vkSj@;k y?kq dks’Bdksa ‘(’ rFkk  ‘)’ dk iz;ksx fd;k tkrk gSA 
tSlk fd uhps n”kkZ;k x;k gSA 

fdUgha Hkh okLrfod la[;kvksa a rFkk b ds fy,] tgk¡ a< b gks 

o varjky [a, b]  a rFkk b ds chp dh lHkh okLrfod la[;kvksa dks n”kkZrk gSA 
blesa a vkSj b Hkh lfEefyr gSaA ,sls varjky dks ,oa laor̀ varjky dgrs gSaA 

o varjky ] a, b] ftldk vU; ikB~;karj (a, b] Hkh gS] a rFkk b ds chp dh 
okLrfod la[;kvksa dk ,slk leqPp; gS ftlesa ‘b’ rks “kkfey gS fdarq a ugha 
gSA ,sls varjky dks v)Z-laoŸ̀k ;k v)Z-foo`r varjky dgrs gSaA 

o varjky [a, b[ ftldk ikB~;karj ([a, b) ) gS] a rFkk b ds chp dh mu 
okLrfod la[;k dk leqPp; gS ftlesa a rks “kkfey gS fdarq b ughaA ,sls 
varjky dks Hkh v)Z-laor̀ ;k v)Z-foo`r dgk tkrk gSA  

o varjky ]a, b[  & ftldk ikB~;karj (a, b) Hkh gS a vkSj b ds chp dh mu 
okLrfod la[;kvksa dk leqPp; gS ftlesa a vkSj b nksuksa gh la[;k,¡ Lo;a 
“kkfey ugha gSaA ,sls varjky dks vukoŸ̀k ;k foo`r varjky dgk tkrk gSA 

  N = {1, 2, 3…} dks izkÑfrd la[;kvksa dk leqPp; dgrs gSaA 

 W= {0. 1, 2, 3 …}dks iw.kZ la[;kvksa dk leqPp; dgrs gSaA 

,d ckr ij fo”ks’k /;ku nsa % dkQh le; ls *0* “kwU; dks Hkh ,d izkÑfrd la[;k 
ekuk tkus yxk gSA vr%] vc N=W vkSj iw.kZ la[;k leqPp; dks vyx ls fn[kkuk 
vko”;d ugha jgk gSA  

 Z = {…,− 3,− 2, − 1, 0, 1, 2, 3…}dks iw.kkZdksa dk leqPp; dgrs gSa 

Q ={x| x=p/q ds lkFk q ≠ 0, vkSj  p, q ∈ Z}dks ifjes; la[;kvksa dk leqPp; dgrs 
gSaA  
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;g ljyrkiwoZd ns[kk tk ldrk gS fd Ø⊂N⊂W⊂Z⊂Q gksrk gSA 

Z⊂Q Z⊂Q 
p ∈ Z rks p = (p/1) fy[kk tk 

ldrk gS] vr% p = (p/1)∈ Q gksxkA lkFk gh] 3/4 ∈ Q gS rFkk 3/4∉ Z gSA  

R,

okLrfod la[;kvksa ds leqPp; dks R ls O;Dr fd;k tkrk gSA bls bl izdkj 
ifjHkkf’kr fd;k tk ldrk gS % R = {x| x ,d okLrfod la[;k gS} 

;g ljyrk ls ns[kk tk ldrk gS ,d oxZ ftldh Hkqtk dh yackbZ 1 bdkbZ gks] 
mlds fod.kZ dh yackbZ √2 gksrh gSA vr% ;fn ,d ljy js[kk ij 0 ls izkjaHk 
djds ge js[kk ds nkbZa vksj √2 bdkbZ dh nwjh r; djsa] rks gesa okLrfod la[;k √2 
ds laxr ,d fcanq izkIr gksxkA ijarq] ;g fl) fd;k tk pqdk gS ,slh dksbZ ifjes; 
la[;k p/q ugha gS ftldk eku √2 ds cjkcj gksA ,slh okLrfod la[;k tks ,d 
ifjes; la[;k u gks] ,d vifjes; la[;k dgykrh gSA ;g fl) fd;k tk pqdk gS 
fd vifjes; okLrfod la[;kvksa dh la[;k] ifjes; okLrfod la[;kvksa dh la[;k ls 
dgha vf/kd gSA R−Q R ~ Q

Åij dh xbZ ppkZ ds vk/kkj ij ge la[;kvksa ds fofHkUu leqPp;ksa ds 
chp lfEEfyr gksus ds laca/k vFkkZr~ ‘⊂‘ dk foLrkj bl izdkj dj ldrs gSa % 

 Ø⊂N ⊂W ⊂Z⊂Q ⊂R 

bu laca/kksa dh lR;rk dks ljyrk ls ij[kk tk ldrk gSA  

C  

x2 + 1 = 0 ;k x2 = –1 izdkj ds lehdj.kksa dk gy Kkr djus ds lanHkZ esa gesa 
okLrfod la[;kvksa ds leqPp; ds vkxs Hkh foLrkj djus dh vko”;drk iM+rh gSA 

ge tkurs gSa fd izR;sd okLrfod la[;k dk oxZ] ,d /kukRed okLrfod la[;k 
gksrh gSA vr%] bl lehdj.k dk gy ,d okLrfod la[;k ugha gks ldrhA 

lfEeJ la[;kvksa ds leqPp;ksa dk fodkl x2+1 =0 izdkj ¼ftudk gy okLrfod 
la[;kvksa esa miyC/k ugha gS½ ds lehdj.kksa dks gy djus ds iz;kl ds lanHkZ esa fd;k 
x;kA 

,d ,slh la[;k dh dYiuk dh xbZ ftldk oxZ &1 ds cjkcj gks vkSj bls i ls 
O;Dr fd;k x;k vFkkZr~ C2 = –1 ekuk x;kA blds vk/kkj ij C dks bl izdkj 
ifjHkkf’kr fd;k x;k %  

C = {z: z = x + i y:  x, y ∈ R} 

¼fVIi.kh % x + i y dks x + y i Hkh fy[kk tk ldrk gS½  

vlfedk (inequality) R⊂ C dh lR;rk dks bl izdkj ns[kk tk ldrk gS % eku 
yhft, x ∈ R gSA vr%] x = x+ i 0 ∈ C gksxkA lkFk gh] ,sls dbZ 1 + i 2 tSlh 
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lfEeJ la[;k,¡ gSa tgk¡ 1 + i ∉ R. blh izdkj] tSls fd Åij ppkZ fd;k tk ldrk 
gS fd 1 ∉ R gS ijarq i= 0 +1 i ∈C gSA 

vr%] mi-leqPp;ksa dh loZlfedk (inequality) dks vkxs c<+krs gSa rFkk izkIr djrs 
gSa% 

Ø⊂N ⊂W ⊂Z⊂Q ⊂R⊂ C 

 ladsrd Ø,N,W, Z, Q,R, C ekud ladsru gSa rFkk budk iz;ksx djrs gq, 
bUgsa iqu% ifjHkkf’kr ugha djuk iM+rkA ijarq] vU; uke@ladsru tSls fd Sq_int 
bR;kfn ekud ugha gSaA ge bldks fdlh vU; uke tSls fd Sq_int ls Hkh O;Dr 
dj ldrs gSaA leqPp;ksa ds ,sls ladsruksa@ukeksa ds fy,] izR;sd u, lanHkZ esa] 
leqPp; dh ifjHkk’kk iqu% nsus dh vko”;drk iM+rh gSA 

1½ leqPp;ksa ds ;qXe X rFkk Y ds fy,] crkb, fd X = Y gS vFkok ughaA vius 
mŸkj dh O;k[;k Hkh dhft, 

 i)  X = {2, 4, 6, 8, 10} rFkk  Y = {x: x ,d le /kukRed iw.kkZad gS] rFkk x 
≤ 10 gS} 

 ii)  X = {x: 10 dk xq.kt gS},  rFkk Y = {10, 15, 20, 25, 30 . . .}gS  

2½ uhps fn, leqPp;ksa X vkSj Y ds fy, X⊆Y,Y⊆ X, X⊂Y, Y⊂X ;k X⊄Y  esa 
ls dkSu-lk laca/k lgh gS % 

 i½ X={x: x bXuw dk ,d fo|kFkhZ gS ftldk ,d fo’k; vFkZ”kkL= gS}, 
 Y={x: x bXuw dk ,d fo|kFkhZ gS} 

 ii½  X= {x: x ry esa ,d f=Hkqt gS},  
 Y= {x: x ry esa ,d prqHkZqt gS} 

3½ X = {1, {2, 3}, 3, 4}leqPp; ds fy, uhps fn, dFkuksa esa ls dkSu&ls dFku 
lR; gSa % 
i½ 2∈ X 
ii)  Ø ∈X  
iii) Ø ⊄ X  
iv)  {2,3} ∈ X  
v)  {2,3} ⊂ X 

(Set Operations) 

ge tkurs gSa fd nh gqbZ la[;kvksa ij la[;k&lafØ;kvksa ds iz;ksx ls ge ubZ la[;k,a 
izkIr djrs gSaA mnkgj.k ds fy,] ,d nh gqbZ la[;k] eku yhft, 2 ds fy, ge 
mldk ;ksxkRed O;qRØe (–2) izkIr djrs gSaA ;ksxkRed O;qRØe] xq.kkRed O;qRØe 
rFkk oxZewy] ;s Hkh fdlh la[;k ij ,d ,dkaxh lafØ;k gksrh gSA ;s lafØ;k,¡ 
,dkaxh lafØ;k,¡ dgykrh gSa D;ksafd bu lafØ;kvksa dks ,d la[;k ij yxk;k tkrk 
gS vkSj blls gesa ,d vU; ¼lkekU;r% u;h½ la[;k izkIr gksrh gSA mnkgj.k ds fy,] 
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;fn ge la[;k 2 ij xq.kkRed O;qRØe lafØ;k dk iz;ksx djsa rks ge 2–1 = (1/2) 
izkIr djrs gSaA blh izdkj] nks nh gqbZ la[;kvksa] tSls fd 2 vkSj –5] ij fofHkUu 
;qXed lafØ;k,¡ tSls fd ;ksx (+), O;odyu (minus) (–), xq.kk (×)] Hkkx ( ÷) rFkk 
?kkr yxkdj] ge Øe”k%  3 (= 2– 5),  7 (= 2– (–5) ),  –10   (= 2× (– 5)),  –2/5 
(= 2/ (– 5)) rFkk 2– 5   ( = 2 dh ?kkr– 5) izkIr djrs gSaA ;ksx] O;odyu] xq.kk] Hkkx 
rFkk ?kkr esa ls izR;sd ,d ;qXed lafØ;k gS D;ksafd buesa ls izR;sd dks yxkus ds 
fy, nks la[;kvksa dh vko”;drk gksrh gS vkSj bu lafØ;kvksa ds QyLo:i gesa ,d 
vU; la[;k izkIr gksrh gSA 

blh izdkj leqPp;ksa ds fy, Hkh ,dkaxh vkSj ;qXed lafØ;k,¡ ifjHkkf’kr dh x;h gSa 
ftlls i;kZIr ¼vko”;d½ la[;k esa leqPp; ysdj mu ij ;s lafØ;k,¡ yxkdj 
ifj.kke ¼tks fd ,d leqPp; gh gksxk½ izkIr fd;k tk ldsA 

ge dsoy nks izdkj dh leqPp; lafØ;kvksa ij fopkj djsaxs% ¼i½ ,dkaxh (unary) 
leqPp; lafØ;k,¡] rFkk ¼ii½ ;qXed (binary) leqPp; lafØ;k,¡A igys ge ;qXed 
lafØ;kvksa ij ppkZ djrs gSaA blds i”pkr~ ge dsoy ,d ,dkaxh lafØ;k dh ppkZ 
djsaxs tks fd ,d ;qXed lafØ;k dh ,d fo”ks’k fLFkfr gSA nks fn, gq, leqPp;ksa X 
vkSj Y ds fy,] ge ftu ;qXed leqPp; lafØ;kvksa dh ppkZ djsaxs] os gSa % ¼i½ 
leqPp;ksa dk lfEeyu (union) ftls fpUg ‘∪’ ls O;Dr fd;k tkrk gS tSls fd X 
∪ Y esa] ¼ii½ leqPp;ksa dk mHk;fu’B (intersection) ftls fd fpUg ‘∩’ ls O;Dr 
fd;k tkrk gS tSls fd X  ∩ Y eas] ¼iii½ nks leqPp;ksa dk varj ftls ‘– ‘ ;k ‘~’ ls 
O;Dr fd;k tkrk gS tSls fd X – Y ;k X~Y esa] ¼iv½ nks leqPp;ksa dk lefer 
varj ftls ∆ ls O;Dr fd;k tkrk gS tSls fd X ∆ Y esaA 

‘ , ’  
X’   

 fpUg ‘È’ leqPp;ksa dk lfEeyu O;Dr djrk gS tcfd  

fpUg ‘U’ lkoZf=d leqPp; dks fu:fir djrk gSA 

 igys lafØ;k dh ifjHkk’kk nh 
tk,xh] ftls ,d mnkgj.k }kjk Li’V fd;k tk,xk rFkk varr% lafØ;k ds dqN 
xq.k/keksZa dk mYys[k fd;k tk,xkA 

uhps nh xbZ ppkZ esa] fo”ks’kdj xq.k/keksZa esa X, Y vkSj Z dksbZ Hkh LoNan@;kn`fPNd 
leqPp; gSaA 

X Y X∪ Y 
 

X ∪ Y = {x: x ∈ X   x ∈ Y} 

mnkgj.k ds fy,] ;fn X= {1, 2, 3, 4} rFkk Y = {2, 3, 5, 8, 9}gS]  

rks X ∪ Y = {1, 2, 3, 4, 5, 8, 9} gksxkA



 

 

24 

/;ku nsa fd tks vo;o X vkSj Y nksuksa esa mifLFkr gksa] rks mUgsa X ∪ Y esa dsoy 
,d ckj fy[kk tkrk gS D;ksafd ,d leqPp; dk o.kZu djrs gq, mlds vo;oksa dks 
nksgjk;k ugha tkrkA 

fdUgha Hkh leqPp;ksa X, Y vkSj Z ds fy, fuEufyf[kr loZlfedk,a (identies) lR; gSa% 

i)  XÈY = YÈX (leqPp;ksa ds lfEEyu dk Øe&fofue; (commutative) 
fu;e½ 

ii)  (X∪Y) È Z = XÈ ( YÈZ dk lkgp;Z fu;e½ 

iii)  XÈØ = X (Ø ¼rRled fu;e% fjDr leqPp; lfEeyu dh lafØ;k ds fy, 
rRled gS½ 

iv)  XÈX = X (lfEeyu ds lanHkZ esa oxZle fu;e½ 

v)  U ÈX = U 

 X Y X ∩ Y 

  X ∩ Y = {x: x ∈ X rFkk x ∈ Y} 

mnkgj.k ds fy,] ;fn X= {1, 2, 3, 4} vkSj Y = {2, 5, 8, 3, 9} gS rks X ∩ 
Y = {2, 3} gksxkA 

fdUgha Hkh leqPp;ksa X, Y rFkk Z ds fy, fuEufyf[kr loZlfedk,a lR; gSa %  

i) X∩Y = Y ∩X ¼leqPp;ksa ds mHk;fu’B dk Øe-fofue; fu;e½ 
ii) (X ∩Y) ∩Z = X ∩( Y ∩Z) ¼leqPp;ksa ds mHk;fu’B ∩ dk lkgp;Z 

(associative) fu;e½ 

iii)  X ∩ U = X ¼rRled fu;e % lkoZf=d leqPp; U] mHk;fu’B ds fy, 
rRled gS½ 

iv)  X∩X = X ¼mHk;fu’B ds lanHkZ esa oxZle fu;e ‘∩'½ 

v)  Ø ∩X = Ø 

 X Y X – Y 

 X – Y = {x: x ∈ X rFkk   x ∉ Y} 

mnkgj.k ds fy, 

;fn X= {1, 2, 3, 4} rFkk Y = {2, 5, 8, 3, 9} gS]  

Rks X – Y = {1, 4}    rFkk Y –X = {5, 8, 9} gksxk 



 

 

25

i½  varj ladkjd (Difference Operator) Øe fofue; fu;e dk ikyu ugha 
djrk vFkkZr~ ;g vko”;d ugha gS fd izR;sd X vkSj Y ds fy, Y, X – Y ≠ 
Y –X gksA  Åij fn, x, mnkgj.k esa ge ns[k ldrs gSa fd X – Y  ≠  Y –
X gSA 

,d vU; ljy mnkgj.k % 

Ekku yhft, X= {1, 2, 3, 4} rFkk Y =Ø gS] rks X – Y = X   ≠  Ø = Y –X 
gS  

ii½ varj ladkjd lkgp;Z fu;e dk ikyu ugha djrk vFkkZr~ ;g Hkh laHko gS fd  
(X – Y) – Z≠ X – (Y – Z) gksA 

Ekkuk  X= {1, 2, 3, 4}] Y = {2, 3, 5, 8, 9} rFkk Z = {1, 5, 7,8}gS 

rks  X – Y = {1, 4}, gksxkA vr%] (X – Y) – Z = {4} gksxk 

nwljh vksj 

  Y – Z = {2, 3, 9} gksxk rFkk X – (Y – Z) = {1,4} gksxkA 

vr%]  (X – Y) – Z = {4} ≠{1, 4}= X – (Y – Z) 

,d vkSj ljy mnkgj.k % 

ekuk X= {1, 2, 3, 4}, Y = Ø rFkk Z = {1} gS rks (X – Y) – Z ={1, 2, 3, 4} – 
{1} = {2, 3, 4} gksxkA 

(Y – Z) = Ø gS] vr% X – (Y – Z) = {1, 2, 3, 4}– Ø ={1, 2, 3, 4}gksxkA 

iii½ varj ladkjd ds fy, f}i{kh;@nksrjQk rRled dk vfLrRo ugha gSA ijarq 
Ø ,d rjQ ls rRled dk dke djrk gS D;ksafd X– Ø = X gS ijarq Ø – X 
= Ø gS] X ughaA 

iv½ varj ladkjd oxZle fu;e dk ikyu ugha djrk D;ksafd X – X = Ø gksrk 
gSA 

X Y
X ∆ Y

X ∆ Y = (X– Y) È (Y–X) ds :i esa ifjHkkf’kr fd;k tkrk gSA 

X ∆ Y dks ifjHkkf’kr djus dk ,d oSdfYid rjhdk X ∆ Y = (X ∪ Y) – 
(X ∩Y) gSA  

 ;fn X= {1, 2, 3, 4} rFkk Y= {2, 4, 5, 7}gS] 

rks X ∆ Y = (X È Y) – (X ∩Y) = {1, 2, 3, 4, 5}–{2,4}= {1,3,5,7} gksxkA 

  ;qXed lafØ;k ∆ ls lacaf/kr dqN egŸoiw.kZ xq.k/keZ bl izdkj gSa % 
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fdUgha Hkh leqPp;ksa X, Y vkSj Z ds fy, 

i) X ∆ Y = Y ∆ X,  ( ∆ Øe fofue; fu;e dk ikyu djrk gS½ 

ii) (X ∆ Y)  ∆ Z = X ∆ (Y  ∆ Z), (∆Lkgp;Z fu;e dk ikyu djrk gS½ 

iii)  X ∆ Ø = Ø ∆ X = X (rRled fu;e % Ø, ∆ ds fy, rRled gS½ 

iv) X ∆ X’ = X’ ∆ X = U tgk¡ ∪ lkoZf=d leqPp; gS D;ksafd XÈX’ = 
U rFkk X ∩ X’ = Ø gS½ 

X X' 
X' U–X 

U 

 iwjd dk ,d egŸoiw.kZ xq.k/keZ ;g gS fd (X')' = X gksrk gSA

uhps leqPp;ksa dh lafØ;kvksa ds dqN ,sls xq.k/keksZa dk mYys[k dj jgs gSa ftuesa nks 
;k nks ls vf/kd lafØ;k,¡ ,d lkFk lfEefyr gSaA 

i) Z È (X ∩Y)= (X ∩Y) È Z = ( X È Z) ∩( Y È Z) 
ii) (Y È Z) ∩ X = X ∩ Y È Z)  = ( X ∩Y) È ( X ∩Z) 
iii) (X È Y)’ = X’ È Y’ ¼Mh-ekWjxu dk fu;e½ 
iv) (X È Y)’ =  X’ ∩Y’ ¼Mh-ekWjxu dk fu;e½  

miHkkx 1-2-2 esa dh xbZ ppkZ rFkk Åij dh xbZ fVIif.k;ksa ds ek/;e ls gesa laca/k 
dh ladYiuk dh vukSipkfjd tkudkjh izkIr gks pqdh gSA vkxs gksus okyh ppkZ ds 
fy, ;g tkuuk i;kZIr gS fd ,d laca/k lkekU;r% nks ¼ftudh la[;k ,d vFkok 
vf/kd Hkh gks ldrh gS½ eku ysrk gS rFkk *lR;* ;k *vlR;* ifj.kke nsrk gSA 

xf.kr rFkk vU; “kS{kf.kd fo’k;ksa esa] vusd vkSipkfjd ladYiuk,a fuR; izfr gksus 
okyh okLrfodrkvksa] ?kVukvksa bR;kfn esa fufgr gksrh gSa ftUgsa ge tkus-vutkus 
ns[krs gSaA bl Hkkx esa ge ,d ,slh gh ladYiuk *laca/k* dks vkSipkfjd :i ls 
ifjHkkf’kr djsaxsA ge *firk] *iq=h] *fe=* bR;kfn laca/kksa ds ckjs esa tkurs gSaA budk 
xf.kr esa D;k egŸo gS\ egŸo ;g gS fd buesa ls izR;sd ,d leqPp; ds ckjs esa 
O;Dr fd;k tkrk gS tSls fd vHkh ge vkxs dh tkus okyh ppkZ esa ns[kasxsA blds 
fy, igys gesa *Øfer leqPp;* (ordered) rFkk *Øfer (ordered) ;qXe* dh 
ladYiukvksa dks tkuus dh vko”;drk gS rFkk *dkrhZtu xq.ku* dh ladYiuk dh  
HkhA 

 dkrhZtu T;kfefr ls ge tkurs gSa fd fcanq 
(1, 2)] fcanq (2, 1) ls vyx gksrk gS] vFkkZr~] (1, 2) ≠ (2,1) gksrk gSA vr% fdlh fcanq 
ds funsZ”kkadksa dks fu:fir djus okys la[;k-;qXe esa la[;k,a fdl Øe esa fy[kh 
tk,a] ;g egŸoiw.kZ gksrk gSA nwljh vksj] lkekU; leqPp; dks fy[krs gq, mlds 
vo;o fdl Øe esa fy[ks tk,a] bldk dksbZ egŸo ugha gksrk( tSls fd leqPp; (1, 
2) rFkk (2,1) leku gksrs gSaA  
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vr%] ,d Øfer leqPp; og leqPp; gksrk gS ftlesa vkus okys vo;oksa ds Øe dk 
/;ku j[kuk vko”;d gksA ;fn a, b, c …,d Øfer leqPp; ds vo;o gSa] rks bl 
Øfer leqPp; dks (a, b, c, …) ds :i esa fy[kk tkrk gSA 

 nks vfjDr leqPp;ksa X vkSj Y dk dkrhZ;tu 
xq.ku] ftls X × Y ls O;Dr fd;k tkrk gS] ,sls Øfer ;qXeksa dk leqPp; gSa ftuesa 
igyk ?kVd X ls rFkk nwljk ?kVd Y ls fy;k x;k gks] vFkkZr~         

                       X × Y= {(x, y): x∈X rFkk y∈Y}. 

;fn X vkSj Y esa ls de ls de ,d leqPp; ¼fjDr leqPp;½ Ø gS] rks X × Y Hkh 
Ø gksxkA 

/;ku nsa fd X × Y dk izR;sd vo;o (x, y) ,d Øfer leqPp; ¼;qXe½ 
gS] ijarq X × Y  Lo;a ,d Øfer leqPp; gksuk vfuok;Z ugha gSA 

|X × Y| = |X| .|Y| vFkkZr~ X × Y ds vo;oksa dh la[;k |X| rFkk |Y| ds 
vo;oksa dh la[;k ds xq.kuQy ds cjkcj gksrh gSA 

vc ge xf.kr dh egŸoiw.kZ ladYiuk *laca/k* dks ifjHkkf"kr djus dk iz;kl djrs 
gSaA fdlh laca/k dh lgt /kkj.kk dks xf.kr dh vkSipkfjd ladYiuk *laca/k* esa 
ifjofrZr fd;k tk ldrk gSA 

fdlh vfjDr leqPp; X ls fdlh vfjDr leqPp; Y rd ,d ¼xf.krh;½ laca/k X 
× Y dk ,d mileqPp; gksrk gSA foykser%] X × Y dk izR;sd mileqPp; gesa 
leqPp; X ls Y rd ,d laca/k iznku djrk gSA 

,d mnkgj.k % ge tkurs gSa fd fdlh fuf”pr le; ij izR;sd O;fDr dh Å¡pkbZ 
fLFkj gksrh gSA vr%] HEIGHT ,d xf.krh; laca/k ds :i esa bl izdkj O;Dr 
fd;k tk ldrk gS % 

Ekku yhft, X lHkh O;fDr;ksa dk ,d leqPp; gS rFkk Y = {x:  x∈ R vkSj x >0} 
gSA rks laca/k HEIGHT, X × Y dk mileqPp; 

 HEIGHT = {(x∈ y; y∈ y.;gk¡ ij y bapksa esa x dh Å¡pkbZ O;Dr djrh gSA  

ge igys ls gh vadxf.krh; laca/kksa tSls fd =, ≠ , <,  ≤  rFkk ≥ bR;kfn rFkk 
leqPp;ksa ds e/; laca/kksa tSls fd ⊆, =, ⊂, ⊄, ≠ ls vPNh rjg ifjfpr gSaA ge bu 
Åij ij nh xbZ laca/k dh vkSipkfjd ifjHkk’kk ds vuqlkj iqu% fopkj dj ldrs gSaA  

mnkgj.k ds fy,] vkb;s] ge izkÑfrd la[;kvksa ds leqPp; N ij laca/k ‘<’ os 
lanHkZ esa fopkj djsaA laca/k dh ifjHkk’kk ds vuqlkj] bls N × N ds uhps fn, 
mileqPp; ds :i esa O;Dr fd;k tk ldrk gS % 

Less-than-on-N  = { (1,2), (1,3), (2,3), (1,4), (2,4), (3,4), (1,5), (2,5), (3,5), 
(4,5), …}  

 ;k   ‘<’= {(x, y): x, y∈ N, rFkk  x < y}. 
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 /;ku jgs fd nk,a i{k vkSj ck,a i{k ds chp yxk fpUg ‘=’ ;gk¡ ;g 
n”kkZrk gS fd ck,a i{k dks nk,a i{k ds :i esa ifjHkkf’kr fd;k tk ldrk gSA 

(element) 
(Domain) (Range) (Codomain)

,d leqPp; X ls ,d leqPp; Y rd ,d laca/k R ds fy, rFkk R ds fdlh Hkh 
Øfer-;qXe ¼a,b½ ds fy, vo;o b] vo;o a dk izfrfcac dgykrk gSA 

,d leqPp; X ls ,d leqPp; Y rd ,d laca/k R ds Øfer-;qXeksa ds lHkh izFke 
?kVdksa dk leqPp; laca/k R dk izkar dgykrk gSA  

,d leqPp; X ls ,d leqPp; Y rd ,d laca/k R ds Øfer-;qXeksa ds lHkh 
f}rh; ?kVdksa dk leqPp; R dk ifjlj dgykrk gSA iwjk leqPp; Y] laca/k R dk 
lgizkar dgykrk gSA /;ku nsa fd fdlh Hkh laca/k R ds fy, R dk ifjlj R⊆ R 
dk lgizkar gksrk gSA 

mnkgj.k ds fy,] laca/k fnYyh ls gokbZ varj = {(psUubZ] 1759½] ¼eqacbZ] 1153½] 
¼dksydkrk] 1305½] ¼gSnjkckn] 1259½] ¼cSaxyq:] 1744½} ij fopkj dhft,A 

bl laca/k esa psUubZ dk izfrfcac 1759] gSnjkckn dk 1259 gS] ----- bR;kfnA 

bl laca/k dk izkar leqPp; ¼psUubZ] eqacbZ] dksydkrk] gSnjkckn] cSaxyq:½ gS rFkk 
ifjlj leqPp; {1759, 1153, 1305, 1259, 1744}gSA 

orZeku :i esa Qyu dh ladYiuk iz;ksx laHkor% 17oha “krkCnh ds var esa igyh 
ckj xkWVÝhM yScfuV~t+ us tksgku cjukSyh dks fy[ks ,d i= esa fd;kA ijarq] Qyu 
dh ,d fo”ks’k izdkj ds laca/k ds :i esa dYiuk dgha 20oha “krkCnh ds izkjaHk esa dh 
xbZA 

igys ge] ikBdksa dk ifjp; Qyu dh ladYiuk ls Lora= :i ls djok;saxs] 
rRi”pkr~ ;g n”kkZ,axs fd Qyu dks ,d fo”ks’k izdkj ds laca/k ds :i esa ekuk tk 
ldrk gSA 

Qyu % eku yhft, X vkSj Y nks vfjDr leqPp; gSaA X ls Y rd ,d Qyu f] 
ftls f: X → Y ds :i esa O;Dr fd;k tkrk gS] ,d ,slk fu;e gksrk gS tks X ds 
izR;sd vo;o x ls y ds ,d vf}rh; vo;o] eku yhft, y, dks lac) djrk gSA 

X dks Qyu f dk izkar rFkk Y dks f dk lgizkar dgrs gSaA lkFk gh] ;fn f(x) =y gS] 
rks y dks x dk izfrfcac rFkk x dks y dk iwoZ izfrfcac dgrs gSaA 

Qyu dks *izfrfp=* rFkk *izfrfp=.k* ukeksa ls Hkh tkuk tkrk gSA 

;fn Y= R gks] rks Qyu f: X → R dks ,d  Qyu dgk tkrk gSA 
;fn Y= C gks rks f: X → C Qyu dks ,d lfEeJ eku Qyu dgk tkrk gSA blh 
izdkj ;fn ge lg&izkar Y dks Z rFkk Q ysa] rks gesa Øe”k  Qyu 
rFkk ifjes;&eku Qyu izkIr gksrs gSaA 
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1½ nks leqPp; fn, x, gSa % X = {1, {2, 3}, {4, 5}, 6} rFkk Y = {1,{2, 4}, {5. 
6, 7}}buds eku vkadfyr djsa % 

 (i) X∪ Y,  (ii)  X ∩ Y, (iii) X – Y (iv) X ∆ Y  

2½ eku yhft, X = {2, 3, 4, 5, 6, 8}A eku ysa R bl X ij bl izdkj 
ifjHkkf’kr ,d laca/k gS % 

 {(x, y): x, y∈ X, y, x }kjk foHkkT; gS rFkk x ≠ y }rks 
i) R dks lwph :i esa fyf[k, 

 ii) R dk izkar vkadfyr djsa 
 iii)   R dk {ks= Kkr djsaA 

3½ bl izdkj ifjHkkf’kr laca/k R ds izkar ,oa {ks= vkadfyr djsa % 

 R = {(x, x + 5): x ∈{0, 1, 2, 3, 4, 5}, y∈{ 5, 6, 7, and x2 < y }. 

bl fo’k; ij ge viuh ppkZ bu nks iz”uksa ls izkjaHk djsaxs % rdZ”kkL= D;k gS\ 
rdZ”kkL= dk v/;;u D;ksa vko”;d gS\ 

ge bu iz”uksa ds laf{kIr mŸkjksa ls izkjaHk djrs gq, ge viuh ppkZ dks 
vko”;drkuqlkj vkxs c<+k,axsA  

ge izkjaHk esa gh crkuk pkgrs gSa fd rdZ”kkL= rdZtk@rdZ.k ls lacaf/kr gS] ;k ,slk 
dgsa fd Bhd rjhds ls rdZ djus ls lacaf/kr gSA ;g gesa crkrk gS fl[kkrk gS fd 
ge Bhd izdkj ls rdZ djsa ftlls fn, gq, rF;ksa ds vk/kkj ij  

i½ ge lnSo ¼,d gh½ lgh fu’d’kZ ij igq¡psa] rFkk 

ii½ fn, gq, rF;ksa ls fu’d’kZ rd igq¡pus dh izfØ;k] xf.krh; ifjdyu dh rjg 
i;kZIr :i ls Bksl@larks’ktud gksuh pkfg,] ftlls lacaf/kr i{kksa esa fookn 
“ks’k jgus dh laHkkouk U;wure gks tk,@u jg tk,A 

okLro esa] rdZ”kkL= fn, gq, rF;ksa rFkk /kkj.kkvksa@lwpukvksa ls fu’d’kZ rd igqapus 
dh fof/k;k¡ miyC/k djokrk gS rFkk mudh tk¡p djrk gSA ijarq] fdlh Hkh “kS{kf.kd 
{ks= dh izkjafHkd /kkj.kk,¡ D;k gksaxh] ;g ml “kS{kf.kd {ks= dh fo’k;oLrq ls 
lEcaf/kr gksrh gS] fQj pkgs og HkkSfrd”kkL= gks] vFkZ”kkL= vFkok jktuhfr”kkL=( 
rdZ”kkL= dh ughaA bl dFku ij cy nsus ds fy,] ge ;g nksgjk jgs gSa fd 
rdZ”kkL= dk mi;ksx dsoy nh gqbZ /kkj.kkvksa ls fu’d’kZ fudkyus rd gSA 

mnkgj.k ds fy,] 
i½ vFkZ”kkL= ds ewYkHkwr fl)kar ladYiuk,¡ tSls fd vHkko] ilan@pquko@fodYi] 

vnyk&cnyh@leUo;u] izksRlkgu] fofue;] lwpuk] caVu bR;kfn rFkk 
vFkZ”kkL= ds ekSfyd fu;e tSls fd *?kVrs gq, izfrQy dk fu;e* bR;kfn D;k 
gksaxs ;g vFkZ”kkL=h r; djsaxs] rdZ”kkL=h ughaA 
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ii½ ;g dsoy xf.krK r; djsaxs fd ¼d½ T;kferh dh ewyHkwr /kkj.kk,¡ ;wfDyM 
vfHkxg̀hrkvksa ij vk/kkfjr gksuh pkfg, vkSj ¼[k½ la[;kvksa dh ewyHkwr ekU;rk,¡ 
fi,uks dh vfHkxg̀hrkvksa (axioms) ij vk/kkfjr gksuh pkfg,A 

rdZ”kkL= ds ewyHkwr rRo gSa % ¼i½ rkfdZd vpj@fLFkjkad vFkkZr~] lR; rFkk vlR; 
ftUgsa Øe”k% 0 rFkk 1 Hkh fy[kk tkrk gS] ¼ii½ dFku] ¼iii½ rdZ cfYd rdZ :i& 
rkfdZd la;kstd rFkk fu’d’kZ ds fu;eA 

vc ge rdZ dh ewyHkwr ladYiuk ds ckjs esa tkurs gSaA okn&izfrokn ;k 
rdZ&fordZ (argument) dks rdZ”kkL= dh dsanzh; ladYiuk ekuk tk ldrk gS] tSls 
fd v.kq] HkkSfrd”kkL= ds lanHkZ esa ,d dsanzh; ladYiuk gSA 

rdZ”kkL= esa *rdZ* ;k *okn* dh ladYiuk] jkst+ejkZ dh Hkk’kk esa cgl dh /kkj.kk ls 
vyx gSA rdZ”kkL= esa rdZ (n+1) dFkuksa] eku yhft, S1, S2 … Sn, Sn+1 dk ,d 
vuqØe gS] tgk¡ n ∈  N gS ¼dqN fLFkfr;ksa esa n+1 Hkh gks ldrk gS½ ftuesa ls dFku 
Sn+1 vU; dFkuksa ls fu’d’kZ ds :i esa izkIr gksrk gSA bl izdkj ds rdZ dks 
lkekU;r% fuEu izdkj ls Å/okZ/kj :i esa O;Dr fd;k tkrk gS % 

S1, 
S2, 
… 
Sn 

--------------- 

Sn+1 

vFkok] ¼{kSfrt :i esa½ tSls fd 

S1, S1…  Sn 
----------------------------- 

Sn+1 

;s fu:i.k ;g n”kkZrs gSa fd dFku Sn+1 ¼ftls ,d {kSfrt js[kk ds uhps fy[kk tkrk 
gS½ fu’d’kZ ds :i esa fn, gq,@ekus x, dFkuksa S1, S2 … Sn ¼tks lHkh {kSfrt js[kk 
ds Åij fy[ks tkrs gSa½ ls izkIr gksrk gSA fu’d’kZ dk vFkZ gS fd ge ;g ekurs gSa 
fd fn, gq, lHkh dFku S1, S2 … Sn lR; gSa rFkk rdZ ds ek/;e ls ge izkIr djrs 
gSa fd Sn+1  Hkh lR; gSA fu’d’kZ dh xq.koRrk@fo”oluh;rk ekus x, ¼fn, gq,½ 
dFkuksa ds vfrfjDr fu’d’kZ Kkr djus ds fy, iz;ksx dh xbZ fof/k@i)fr ij Hkh 
fuHkZj djrh gSA dqN lqifjfpr fof/k;k¡ gSa % ¼i½ fuxeu (deduction)] ¼ii½ vkxeu 
(induction)] rFkk ¼iii½ vid’kZ.k (abduction)A ge bu fof/k;ksa ij vkxs ppkZ 
djsaxsA igys] ge *dFku* dh ladYiuk dh ppkZ djrs gSaA dFku] rdZ dk ,d 
egRoiw.kZ ?kVd gSA 

 dFku ,d dFkkRed@?kks’k.kkRed okD; gksrk gS vFkkZr~ ,d ,slk okD; 
ftlds fy, ;g dgk tk lds fd og *lR;* gS ;k *vlR;*A mnkgj.k ds fy,] 
uhps fn, rhu okD;ksa esa ls izR;sd ,d dFku gS % ¼i½ phuh ehBh gksrh gS] ¼ii½ lw;Z 
if”pe ls mxrk gS] ¼iii½ ihVj ,d Lukrd gSA dFku ¼i½ lR; gS] dFku ¼ii½ vlR; 
gSA blh izdkj dFku ¼iii½ ds fy, Hkh *lR;* vkSj *vlR;* esa ls dsoy ,d gh eku 
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laHko gksxk] pkgs gesa og ekywe u gksA *lR;* vkSj *vlR;* esa ls izR;sd eku tks fd 
fdlh dFku ds lkFk lac) gksrk gS] dFku dk lR;eku dgykrk gSA 

,d okD; rFkk ,d dFku esa varj Li’V djus ds fy, vkb;s] ge uhps fn, dqN 
okD;ksa ij fopkj djsa ftuesa ls dksbZ Hkh dFku ugha gS % 

& Hkkjr dk izFke iz/kkuea=h dkSu Fkk\ ¼iz”uokpd okD;½ 

& Ñi;k] eq>s og fdrkc nsaA ¼vkns”kkRed okD;½ 

& rqEgsa fu;fer :i ls O;k;ke djuk pkfg,A ¼vkns”kkRed dnkfpr dŸkZO;okph½ 

& gqjsZ! ge VªkWQh thr x,A ¼foLe;kfn cks/kd okD;½  

ge ns[k ldrs gSa fd bu okD;ksa ds fy, *lR;* vFkok *vlR;* ugha dgk tk ldrk 
gSA 

d½ izrhd cM+s dFkuksa dk NksVk :i gksrk gS( mnkgj.k ds fy,] dFku *psjkiw¡th* esa 
tks fd Hkkjr ds mŸkj&iwoZ esa ,d dLck gS] 1901&2001 dh vof/k esa] nqfu;k 
Hkj esa lokZf/kd o’kkZ gqbZ* dks ge izrhd ‘CMRain’ ;k CR ;k P dsoy ls gh 
O;Dr dj ldrs gSaA 

[k½ ,d rkfdZd lanHkZ esa ge] lkekU;r%] fdlh dFku ds rkfdZd eku *lR;* ;k 
*vlR;* esa #fp j[krs gSa] mldh fo’k;oLrq ;k lajpuk esa ughaA izrhd lkekU; 
Hkk’kk ds okD;ksa dh vis{kk fdlh dFku ds vU; i{kksa dks ,d vksj djrs gq,] 
vewrZ :i ls dsoy mlds rkfdZd i{k dks csgrj :i ls mtkxj djrs gSaA 

x½ izrhdkRed fu:i.k esa] ,d vdsyk izrhd fdlh dFku ds vusd leku :iksa 
dks fu:fir dj ldrk gSA mnkgj.k ds fy,] *dkfynkl us es?knwr fy[kk*] 
*es?knwr dkfynkl ds }kjk fy[kk x;k*] *es?knwr dkfynkl dh Ñfr;ksa esa ls 
,d gS* bR;kfn vyx-vyx okD; gksrs gq, Hkh okLro esa leku dFku gSaA 
“kk;n dksbZ daI;wVj iz.kkyh ;g u igpku ldsA ysfdu] izrhdkRed :i ls 
;fn ge *jpuk ¼dkfynkl] es?knwr½ lR; gS* ds :i esa fy[ksa rks blesa ;s lHkh 
dFku lekfgr gks tkrs gSaA  

bl izdkj] dFkuksa ds izrhdkRed fu:i.k ds vkSj dbZ ykHk gks ldrs gSa ijarq bl 
ij vkSj vf/kd foLrkj ls ppkZ ge bl bdkbZ esa ugha dj ik,axsA 

i½  P, Q, R, CMRain rFkk EF bR;kfn dh] tSls 
fd Åij iz;ksx fd, x, gSaA dsoy vkf.od (atomic) dFkuksa dks gh 
izrhdkRed uke fn, tkrs gSaA ;gk¡ vkf.od dFkuksa ls gekjk rkRi;Z ,sls dFkuksa 
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ls gS ftuesa dksbZ Hkh ¼i½ rkfdZd la;kstd rFkk ¼ii½ ifjek.kd u gksa] ftudh 
ppkZ ge uhps fn, fcanq ¼iv½ esa vHkh djsaxsA 

ii½  rdZ”kkL= esa ,d izrhdkRed uke ,d rkfdZd pj gksrk gS 
tks fdlh Hkh le; ij nks laHko rkfdZd fLFkj ekuksa T vkSj F esa ls ¼ftldh 
ppkZ ge uhps fn, fcanq ¼iii½ esa djsaxs½ dsoy ,d gh eku ys ldrk gSA 

iii½  lR;-eku *lR;* vkSj *vlR;* izrhdkRed rdZ”kkL= 
ds nks vpj gSaA bu ekuksa dks ‘T’ vkSj ‘F’ ;k Øe”k% *1* vkSj *0( ls O;Dr 
fd;k tkrk gSA 

iv½ 
wff bR;kfnA ge buesa ls izR;sd dh foLrr̀ ppkZ 

djsaxsA 

v½  ;s lkekU;r% dFkuksa ls lacaf/kr 
loZlfedk,a bR;kfn gksrs gSa] ftUgsa fdlh Hkh fyfi ds v{kjksa }kjk izrhdkRed 
:i ls O;Dr fd;k tk ldrk gSA mnkgj.k ds fy,] Mh-ekWjxu fu;e dks :~ 
(Φ∨ Ψ) ≡ ~ Φ∧~ Ψ ds :i esa fy[kk tk ldrk gS  Φ vkSj Ψ xzhd 
v{kj gSa rFkk bUgsa bl lw= esa fdlh Hkh wff ls izfrLFkkfir fd;k tk ldrk 
gSA   

vkb;s] vc ge fcanqvksa ¼iv½ vkSj ¼v½ ij foLrkj ls ppkZ djsaA 

ik¡p rkfdZd la;kstd ftudk iz;ksx ckj-ckj tkrk gS] uhps vius ukeksa ds lkFk fn, 
x, gSa % 

‘~’ ¼fu’ks/kd½] (Negation) ∧ ¼vkSj½ (Conjunction, and]  ∨ ¼;k½ (disjunction or)]  
→ ¼varHkkZo ;k lizfrca/k½ (conditional or implication)] ↔ ¼f}-varHkkZo ;k f}-
lizfrca/k ;k ;fn vkSj dsoy ;fn½ 

 {T, F} 

i½ ‘ ~ ’ fu’ks/ku tks fd ,d ,dkaxh rkfdZd ldkjd gS] {T, F} ls {T, F} rd ,d 
Qyu gS vkSj bl bl izdkj ls ifjHkkf’kr fd;k tkrk gS % 

 ~ (T) = F rFkk ~ (F) =T 

miHkkx 1-1-2 esa ifjek.kdksa vkSj rkfdZd ladkjdksa ds varxZr ge igys gh ifjek.kdksa ls vkidks 

ifjfpr djk pqds gSa ;Fkk % 

i)  ("x) & vFkkZr lHkh ,sls x ds fy, fd xÎX’,  
ii)  ($ x) & ,sls x dk vfLrRo gS fd xÎX’ 

iii)  ($ xÎX) & vFkkZr fdlh ,sls x ds fy, ugha fd xÎX’ vFkok ,slk dksbZ x ugha gS fd 

xÎX’ vkfn 
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 lR;rk rkfydk ,d rkfdZd ;k ,d ls vf/kd Qyuksa@ 
ladkjdksa ds fy, ,d ,slh rkfydk dks dgrs gSa ftlesa Qyu ds izkar ds izR;sd 
vo;o ds laxr izkIr gksus okys ifj.kke dks lwphc) fd;k tkrk gSA 

mnkgj.k ds fy,] fu’ks/ku ladkjd dh lR;rk rkfydk gSA 

A ~A 

T F 

F T 

“ks’k pkjksa rkfdZd la;kstd ;qXed ladkjd gSaA ;s lHkh  {T, F} x {T, F} ls {T, F} 
rd Qyu gSa rFkk bUgsa bl izdkj ifjHkkf’kr fd;k tkrk gS % 

ii½ Qyu ‘∧’ ¼vkSj½ dks bl izdkj ifjHkkf’kr fd;k tkrk gS % (T∧ T) = T, (T∧ 
F) = F, (F∧T) = F vkSj (F∧F) = F 

iii½ Qyu ‘∨ ’¼;k½ dks bl izdkj ifjHkkf’kr fd;k tkrk gS% (T∨ T) = T,  (T∨ F) 
=  T, (F∨ T) = T  vkSj  (F ∨ F) = F, 

iv½ Qyu ‘→’ ¼varHkkZo@lizfrca/k½ dks bl izdkj ifjHkkf’kr fd;k tkrk gS % 
(T→ T) = T,  (T→F) =F,(F→T) = T  vkSj  (F → F) =T, 

v½ Qyu ‘↔’ ¼f}-lizfrca/k@f}-varHkkZo½ dks bl izdkj ifjHkkf’kr fd;k tkrk gS % 
(T↔ T) = T,  (T↔ F) =F, (F↔ T) = F vkSj (F↔ F) = T.  

Pkkj ;qXed rkfdZd ladkjdksa dh lR;rk rkfydk,a geus uhsps ,d gh lkj.kh esa 
lwphc) dh gSa %  

A B A ∧ B A ∨ B A → B A  ↔  B 

T T T T T T 

T F F T F F 

F T F T T F 

F F F F T T 

fofHkUu rkfdZd ladkjdksa ds fy, iz;qDr gksus okys izrhd bl vFkZ esa 
ekud@vf}rh; ugha gSa fd vH;kl esa buds fy, vU; izrhd Hkh iz;ksx fd, tkrs 
gSaA mnkgj.k ds fy,] ¼i½ fu’ks/ku ds fy, ~ ds vfrfjDr izrhd ¬ rFkk ! Hkh iz;ksx 
fd, tkrs gSaA blh izdkj ¼ii½ vkSj ds fy, ∧ ds vfrfjDr] izrhd *· * rFkk & Hkh 
iz;ksx esa yk, tkrs gSa] rFkk ¼iii½ ;k ds fy, " ds vfrfjDr izrhdksa $ rFkk ∥ dk 
Hkh iz;ksx fd;k tkrk gSA blh izdkj vU; la;kstdksa@ladkjdksa ds fy, Hkh ,d ls 
vf/kd izrhd iz;ksx fd, tkrs gSaA  

 wff  

fdlh izkÑfrd Hkk’kk dh rjg gh] izrhdkRed@lkadsfrd Hkk’kk esa Hkh ,sls fu;e 
miyC/k gSa ftuls fu/kkZfjr fd;k tk lds fd dksbZ fn;k gqvk lkadsfrd O;ard 
fu:i.k ds lgh :i esa fy[kk x;k gS vFkok ughaA mnkgj.k ds fy,] ;qXed rkfdZd 
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ladkjdksa ds var%izR;; ladsru esa] P→ (S ∨ U) ,d lgh fu:i.k ijarq → P (S ∨ 
U), P →∨  S U rFkk →∨  P  SU bR;kfn lgh fu:i.k ugha gSA 

lgh :i esa fy[ks x, izR;sd vkSipkfjd O;atd dks ge lqifjHkkf’kr lw= ¼wff½ 
dgrs gSaA ge bl fo’k; ij vkSj vf/kd ppkZ ugha djsaxsA 

 tSlk fd mYys[k fd;k 
x;k fd ,d rkfdZd izrhd ,d lw= ij nks laHko lR;ekuksa T vkSj F esa ls dsoy 
,d gh eku ysrk gSA 

;fn gekjs ikl ,d rkfdZd in E gS ftlesa nks rkfdZd izrhd gksa rks bu izrhdksa 
dks fn, tk ldus okys pkj laHko ewY;eku gksaxsA bu pkjksa laHkkfor ewY;eku 
fufnZf’V;ksa dks E ds izrhd fpUgksa dh O;k[;k dgk tkrk gS vkSj fQj rks ge mDr 
O;k[;k ds vuq:i E dk rkfdZd ewY;eku Kkr dj ldrs gSaA mnkgj.k ds fy,] 
wff E esa 

 E : (~ ((A∨ (~ B)) → (A ↔ B)) 

nks fpUg A vkSj B gSaA vkb;s vc Øe”k% A rFkk B dks ge muds mi;qDr lR;eku 
fufnZ’V djsaA nwljs “kCnksa esa] ge ,d O;k[;k I ekudj A dks F rFkk B dks T eku 
ns ldrs gSaA bl I dks {~ A, B}Hkh fy[k ldrs gSaA vr% in E dk lR;eku gesa 
lgt gh A rFkk B ds LFkkuksa ij Øe”k% F rFkk T fy[kus ls fey tk,xkA vr% 
ge ik,axs % 

 (~ ((F  (~ T)) → (F ↔ T)) 

mi;qZDr lR;eku rkfydk dk iz;ksx dj ge mŸkjksŸkj :i ls ik,axs % 

           ~  (  (F ∨ F) → F  ) 

            ~ (  F → F ) 

            ~  ( T ) 

                   F 

vr% tks O;k[;k A dks F rFkk B dks T eku fufnZ’V djrh gS mlds vuqlkj inca/k 
E dk lR;eku ‘F’ gksxkA 

 nks lw= G1 rFkk G2 
rkfdZd :i ls leku dgykrs gSa ;fn lw= dh izR;sd O;k[;k ds fy, ¼vFkkZr~ lw=ksa 
G1 rFkk G2 esa mifLFkr izR;sd vkf.od dFku ls leku lR;eku lac) djus ij½ 
G1 rFkk G2 dk leku lR;eku izkIr gksA nwljs “kCnksa esa] nks lw= G1 rFkk G2 
rkfdZd :i ls leku gksaxs ;fn ,d tSls lR;eku fu;r djus ij] G1 lR; gksxk 
;fn G2 lR; gS rFkk G1 vlR; gksxk ;fn G2 vlR; gSA 

 ge ;g tk¡p dj ldrs gSa fd lw= G1: ~ (A → B) rFkk lw= G2: A ∧ 
~ B leku gSaA blds fy, ge G1 vkSj G2 dh uhps nh lR;eku rkfydk dk 
ijh{k.k djrs gSa %  
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A B ~ B (A → B) ~ (A → B) A ∧ ~ B 
T T F T F F 
T F T F T T 
F T F T F F 
F F T T F F 

 ge ikrs gSa fd vafre nks Lrjksa ds laxr eku leku gSaA 

bl lwph esa E, G vkSj H ,d dFku :i ;k ,d O;kid wff dks fu:fir djrs gSaA 
;g vko”;d ugha gS fd E,G,H vkf.od dFku gh gks ;s dksbZ wff Hkh gks ldrs gSaA 

(1.1)          E ↔ G = (E → G) ∧ (G → E) 
(1.2)          E → G = ~ E ∨ G 
(1.3)(a)      E ∨ G = G ∨ E         ¼∨ dk Øe fofues; fu;e½ 
(1.3)(b)      E ∧ G = G ∧ E         ¼∧ dk Øe fofues; fu;e½ 
(1.4)(a)     (E ∨ G) ∨ H = E ∨ (G ∨ H) (∨ dk lkgp;Z fu;e½ 
(1.4)(b)     (E ∧ G) ∧ H = E ∧ (G ∧ H) (∧ dk lkgp;Z fu;e½ 
(1.5)(a)     (E ∨ (G ∧ H)) = (E ∨ G) ∧ (E ∨ H) ¼∨ dk ∧ ij caVu fu;e½ 
(1.5)(b)     (E ∧ (G ∨ H)) = (E ∧ G) ∨ (E ∧ H) ¼ ∧dk ∨ ij caVu fu;e½ 
(1.6)(a)      E ∨ vlR; = E         ¼vlR;] ∨ dk rRled gS½ 
(1.6)(b)      E ∧ lR; = E         ¼lR;] ∧ dk rRled gS½ 
(1.7)(a)      E ∨  lR; = lR; 
(1.7)(b)      E ∧ vlR; = vlR; 
(1.8)(a)      E ∨  ~ E = lR; ¼cfg’dr̀ e/; dk fu;e½ 
(1.8)(b)      E ∧  ~ E = vlR; 
(1.9)(a)      E ∧  E = E     (∧ ,d oxZle ladkjd gS)  
(1.9)(b)      E ∨ E = E      (∨ ,d oxZle ladkjd gS) 
(1.10)         ~ (~ E) = E 
(1.11)(a)    ~ (E ∨ G) = ~ E ∧ ~ G      ¼Mh ekWjxu dk fu;e½ 
(1.11)(b)    ~ (E ∧ G) = ~ E ∨ ~ G      ¼Mh ekWjxu dk fu;e½ 

bl miHkkx esa ge xf.kr esa miifŸk dh dqN egŸoiw.kZ fof/k;ksa dk v/;;u djsaxs % 

i½ izR;{k fof/k rFkk izR;qnkgj.k (counter examples) 

ii½ fojk/kksfDr fof/k (contradiction) rFkk izfr/kukRed fof/k (contra positive) 

iii½ ekeyksa ¼cases½ }kjk izek.k 

iv½ vfLrRo izek.k 

v½ xf.krh; vkxeu }kjk izek.k 

vi½ lerqY;rk dk izek.k 
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lkekU;r%] vyx-vyx izdkj dh leL;kvksa ds fy,] vyx-vyx fof/k;k¡ csgrj gks 
ldrh gSa rks dqN izdkj dh leL;kvksa ds fy, ,d ls vf/kd fof/k;k¡ leku :i ls 
mi;ksxh gks ldrh gSaA 

ftu leL;kvksa esa miifŸk dh vko”;drk gksrh gS] muesa Li’V :i ls nks Hkkx gksrs 
gSa tks fd bl izdkj gSa ¼i½ fn, gq, rF;ksa@vfHkx`ghrksa (axioms) bR;kfn dk 
leqPp;( bu lcdks ,d lkFk feykdj] ge ifjdYiuk (Hypotheses) dgrs gSa] 
rFkk ¼ii½ og tks gesa fl) djuk gSA bls ge fu’d’kZ dgrs gSaA buds vfrfjDr Hkh] 
ijks{k :i ls] vusd ifjHkk’kk,a] fof/k;k¡] uhfr;k¡] igys fl) fd, x, izes; bR;kfn 
Hkh bl izdkj dh miifŸk;ksa esa iz;ksx gksrs gSaA bUgas ge *iznÙk* ekurs gSaA 

mnkgj.k ds fy,] eku yhft, fd gesa fl) djuk gS] ;fn m vkSj n fo’ke iw.kkZad 
gSa] rks mudk xq.kuQy m.n Hkh fo’ke gksxkA 

bl iz”u esa nh gqbZ Li’V ekU;rk,¡ gSa % ¼i½ m rFkk n nksuksa iw.kkZad gSa] rFkk ¼ii½ vkSj 
nksuksa fo’ke gSaA gesa fl) djuk gS % mudk xq.kuQy m.n fo’ke gSA ijks{k :i ls 
ge ;g Hkh ekurs gSa fd gesa dbZ mi;qDr ifjHkk’kk,¡] fn, gq, rRoksa ds mi;qDr 
xq.k/keZ] fu’d’kZ fudkyus ds oS/k fu;e rFkk miifŸk dh fofHkUu fof/k;k¡ Hkh nh gqbZ 
gSaA buesa ls ge mu fu;eksa rFkk fof/k;ksa dks pqu ldrs gSa tks gesa bl iz”u dks 
dq”kyrk ls rFkk larks’ktud :i ls gy dj ldrs gSaA miifŸk dh fofHkUu fof/k;kas 
ij foLrr̀ ppkZ bl ikB~;Øe ds fo’k; {ks= ls ckgj gSA 

-

bl ikB~;Øe dh bl igyh bdkbZ esa geus ikBdksa dks xf.kr dh dqN ewyHkwr 
lajpukvksa ls voxr djok;kA vkxs vkus okyh bdkb;ksa esa ;s ladYiuk,¡ vR;ar 
mi;ksxh fl) gksaxhA leqPp;ksa dh ladYiuk xf.kr dh lokZf/kd ewyHkwr ladYiuk gS 
rFkk vusd okLrfod leL;kvksa dks gy djus esa bldk mi;ksx fd;k tkrk gSA bl 
bdkbZ esa geus leqPp;ksa dh ladYiuk rFkk muds fu:i.k] ladsru ds lkFk-lkFk 
leqPp;ksa ij fofHkUu lafØ;kvksa rFkk dqN egŸoiw.kZ la[;k leqPp;ksa dk Hkh v/;;u 
fd;k gSA geus xf.kr esa laca/kksa rFkk Qyuksa dh ladYiukvksa rFkk rdZ”kkL= rFkk 
miifŸk dh fof/k;ksa dk Hkh v/;;u fd;kA ikBdksa dks pkfg, fd rkfdZd la;kstdksa 
dh lR;eku rkfydkvksa dk v/;;u /;kuiwoZd djsa D;ksafd ;s rkfdZd O;atdksa ds 
v/;;u esa vR;ar mi;ksxh gksrh gSaA 

1) K. Sydsaeter and P. Hammond, Mathematics for Economic Analysis, 
Fourth Edition, Pearson, Educational Asia: Delhi, 2012. 

2) NCERT Chapters 1, NCERT Math class XI, NCERT publication 2018. 

3) NCERT Chapters 1& 2, NCERT Math class IX, NCERT publication 
2018. 

4) IGNOU Unit 2/ Block 1& Unit 1 of Block 2, MCSE-003: Artificial 
Intelligence and Knowledge Management, IGNOU, (2008). 
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5) R. Johnsonbaugh, (2009). Discrete Mathematics (Seventh Edition) 
Pearson Education Asia. 

6) Thomas J. Mckay (1989). Modern Formal Logic MacMillan Publishing 
Company. 

7) Copi I., Cohen C. McMahon K. (2014). Introduction to Logic 
(Fourteenth Edition) Pearson. 

1½ ¼i½] ¼ii½ rFkk ¼vi½ esa ls izR;sd ,d lqfuf”pr laxzg gS] vr% ,d leqPp; gSA 
nwljh vksj laxzg ¼iii½ vkSj ¼iv½ lqfuf”pr u gksus ds dkj.k leqPp; ugha gSA 
¼v½ Hkh ,d leqPp; ugha gS] D;ksafd leqPp;ksa esa vo;oksa dks nksgjkus dh 
vuqefr ugha gSA 

2½ d½  {2, 3, 5,} vo;oksa dh la[;k=3  
[k½ {5, –2} vo;oksa dh la[;k = 2 

3½ d½  ;g ,d leqPp; gS] {x: x∈ N, 3, x dks foHkkftr djrk gS] rFkk 6 ≤ x ≤ 
27} vo;oksa dh la[;k=8 

[k½ ;g ,d leqPp; gS,    {x: x= 2n, n ∈ N }, 
vo;oksa dh la[;k=∞ 

x½  ;g ,d leqPp; gS] {Xk: Xk= {1, …,ik}, ik ∈ N }, 
vo;oksa dh la[;k=10 

1½ i½ X=Y, ¼ii½ X ≠ Y, D;ksafd 15 ∈ Y, rFkk 15 ∉X 

2½  i½ X ⊂ Y   ¼ii½ X⊄Y rFkk  Y⊄X 

3½ i½ vlR; ¼ii½ vlR; ¼iii½ vlR; ¼iv½ lR; ¼v½ vlR; 

1½ a) X ∪ Y = {1, {2, 3}, {4, 5}, 6, {2, 4}, {5. 6, 7}}; X ∩ Y = {1}; (X – Y)  
= {{2, 3}, {4, 5}, 6}X ∆ Y ={{2, 3}, {4, 5}, 6,  { 2, 4}, {5. 6, 7}} 

2½ R = { (2,4), (2,6), (2,8), (3, 6),  (4, 8)}, R dk izkar = {2, 3, 4} rFkk R dk 

ifjlj = {4, 6, 8} 

3½ R dk izkar= {0, 1, 2}  rFkk R dk ifjlj = {5, 6, 7} 
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2-1 fo’k; izos”k 

2-2 dqN izkjafHkd ladYiuk,¡ (Some Elementary Concepts) 

 2-2-1 vk¡dM+s@MsVk 

 2-2-2 pj rFkk blds izdkj 

 2-2-3 MsVk ds lzksr 

 2-2-4 MsVk ds izdkj 

 2-2-5 eki ds iSekus (Measurement Scales) 

 2-2-6 MsVk dk oxhZdj.k (Classification of Data) 

2-3 o.kZukRed lkaf[;dh 

2-4 ifjek.kkRed MsVk % izfr”kr rFkk dsanzh; izof̀Ÿk ds eki 

 2-4-1 izfr”kr ds iz;ksx 

 2-4-2 dsanzh; izof̀Ÿk ds eki 

 2-4-3 vkSlrksa ds chp vkuqHkfod laca/k 

 2-4-4 dkSu-lk eki pquk tk,\ 

2-5 ifjek.kkRed MsVk % fopyu ds eki 

 2-5-1 ifjlj rFkk ifjlj dk xq.kkad (Range and Coefficient of Ranges) 

 2-5-2 ek/; fopyu rFkk ek/; fopyu dk xq.kkad (Mean Deviation and Coefficient of 

Mean Deviation) 

 2-5-3 ekud fopyu rFkk izlj.k (Standard Deviation and Variance) 

 2-5-4 izlj.k dk xq.kkad (Coefficient of Variation) 

 2-5-5 caVuksa ds vkdkj (Distribution Shapes) 

2-6 ifjek.kkRed MsVk & vofLFkfr dk eki 

 2-6-1 ekud eku / Z-eku 

 2-6-2 “kred 

 2-6-3 prqFkZd rFkk n”ked 

2-7 lkj-la{ksi 

2-8 lanHkZ xzaFkkfn 

2-9 cks/k iz”uksa ds mŸkj vFkok ladsr 

bl bdkbZ ds v/;;u ds i”pkr~] vki fuEufyf[kr ls Hkyh-Hkk¡fr ls ifjfpr gks 
tk,axs % 

· MsVk] pj] pjksa ds oxhZdj.k rFkk eki bR;kfn ladYiukvksa ls( 
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· fdlh caVu esa dsanzh; izòfŸk rFkk ifjorZu”khyrk dh ladYiukvksa dh :ijs[kk 
ls( 

· dsanzh; izof̀Ÿk rFkk ifjorZu”khyrk ds ekiksa ds ifjdyu dh fof/k;ksa ls( 

· fdlh fLFkfr-fo”ks’k esa lcls vf/kd mi;ksxh ekid pquus dh fof/k ls( 

· fLFkfr ds ekid dh ladYiuk ls( 

· vuqla/kkuewyd MsVk fo”ys’k.k dh izfØ;k ls( rFkk 

· LizSM”khV iSdst dh lgk;rk ls izfr”kr] ek/;] cgqyd] ekf/;dk] oS’kE; 
(skewness) rFkk ddqnrk (kurtosis) bR;kfn Kkr djus dh fof/k lsA 

MsVk fo”ys’k.k dh izfØ;k esa] vusd xf.krh; rFkk lkaf[;dh; ladYiukvksa dk iz;ksx 
gksrk gSA bdkbZ 1 esa la[;kvksa] leqPp;ksa] laca/kksa] Qyuksa bR;kfn vusd xf.krh; 
ladYiukvksa dh O;k[;k dh xbZ gSA MsVk fo”ys’k.k djus ls igys gesa ;g tkuus dh 
vko”;drk gksxh fd MsVk ls gekjk D;k rkRi;Z gS\ blds fofHkUu izdkj D;k gS\ 
MsVk ds lzksr D;k gSa\ MsVk fo”ys’k.k ds nkSjku gesa fdl izdkj ds pjksa dh 
vko”;drk iM+ ldrh gS\ buds eki ds fofHkUu iSekus D;k gSa\ ge MsVk dh 
fofHkUu fo”ks’krkvksa dks fdl izdkj lkjc) dj ldrs gSa\ bl bdkbZ esa ge bu 
lHkh fo’k;ksa ij ppkZ djsaxsA lkFk gh] pjksa dh fo”ks’krkvksa dk o.kZu djus ;k mUgsa 
lkjc) djus ds iz;kl esa gesa dsanzh; izof̀Ÿk] caVu] ifj{ksi.k rFkk fLFkfr bR;kfn dh 
vko”;drk iM+rh gSA ;s lHkh fof/k;k¡] o.kZukRed lkaf[;dh ds varxZr oxhZÑr dh 
tk ldrh gSaA ;s lHkh fof/k;k¡ ewyHkwr vFkok vk/kkjHkwr gSa rFkk bl bdkbZ esa ge 
budk v/;;u djsaxsA vkb;s] ge MsVk@lkaf[;dh dh ladYiukvksa dh O;k[;k ls 
izkjaHk djsaA 

“kCn lkaf[;dh dk iz;ksx ,dopu rFkk cgqopu esa vusd vFkksZa esa iz;ksx fd;k tkrk 
gSA vr%] bls nks vyx-vyx izdkj ls ifjHkkf’kr fd;k tk ldrk gSA tc 'kCn 
*Statistics* dk iz;ksx ,dopu esa fd;k tk, rks blls gekjk rkRi;Z gksrk gS 
lkaf[;dh; fof/k;k¡A cgqopu esa bldk iz;ksx *MsVk@vk¡dM+ksa* ds fy, fd;k tkrk 
gSA bl lanHkZ esa] ;g ,d foKku dh ,d ,slh “kk[kk ds :i esa ifjHkkf’kr dh tkrh 
gS tks lkaf[;dh; MsVk ds laxzg.k] mlds oxhZdj.k] fo”ys’k.k rFkk foospu ls 
lacaf/kr gSA nwljs “kCnksa esa] lkaf[;dh] MsVk dks oSKkfud fof/k;ksa }kjk laxzg.k djus] 
mls O;ofLFkr djus] lkjc) djus] mlds izLrqrhdj.k vkSj fo”ys’k.k ds lkFk-lkFk 
mlls oS/k fu’d’kZ Kkr djus rFkk fo”ys’k.k ds vk/kkj ij mfpr@rdZlaxr fu.kZ; 
ysus ls lac) gSA ;g la[;kRed MsVk ds i)frc) :i ls laxzg.k rFkk foospu ls 
lac) gSA MsVk dk ;gh i)frc) laxzg.k] bls vU; izdkj dh lwpuk ls vyx 
djrk gSA 
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;gk¡ in  dks ifjHkkf’kr djuk mfpr gksxkA pj xq.kkRed vFkok ifjek.kkRed 
oxksZa esa ck¡Vs tk ldrs gSaA 

 os pj gksrs gSa ftUgsa dqN fo”ks’krkvksa vFkok xq.kksa ds vk/kkj ij 
fofHkUu oxksZa esa j[kk tk ldsA mnkgj.k ds fy,] ;fn O;fDr;ksa dks fyax ¼iq#’k] L=h 
bR;kfn½ ds vk/kkj ij ckaVk tk, rks pj *fyax* xq.kkRed gksxkA  

 la[;kRed gksrs gSa rFkk mUgsa Øec) ;k Js.khc) fd;k tk 
ldrk gSA mnkgj.k ds fy,] pj *vk;q* la[;kRed gS rFkk yksxksa dks mudh vk;q ds 
vuqlkj Øec) fd;k tk ldrk gSA Å¡pkbZ] Hkkj] “kjhj dk rkieku bR;kfn 
ifjek.kkRed pjksa ds vU; mnkgj.k gSaA ifjek.kkRed pj iqu% nks vU; oxksZa esa 
foHkkftr fd, tk ldrs gSa % vlarr pj rFkk larr pjA 

os pj gksrs gSa ftUgsa 0] 1] 2] 3 bR;kfn eku fn, tk ldsaA bUgsa 
x.kuh; dgk tkrk gSA fdlh ifjokj esa cPpksa dh la[;k] ,d d{kk esa fo|kfFkZ;ksa dh 
la[;k rFkk fdlh fLopcksMZ dehZ }kjk fdlh ekl ds izR;sd fnu izkIr gksus okyh 
Qksu dkWy dh la[;k] vlarr pjksa ds dqN mnkgj.k gSaA vlarr pj os eku ysrs gSa 
ftUgsa fxuk tk ldrk gSA 

 rqyukRed :i ls] os pj gksrs gSa tks nks ekuksa ds e/; ds varjky esa 
vla[; eku ys ldrs gSaA mnkgj.k ds fy,] rkieku ,d lrr~ pj gS D;ksafd ;g 
pj nks fn, gq, rkiekuksa ds chp esa vla[; eku ys ldrk gSA lrr pj] nks fn, 
gq, fof”k’V ekuksa ds chp esa vuar eku ys ldrk gSA bUgsa uki dj izkIr fd;k tk 
ldrk gSA buesa cgq/kk fHkUusa rFkk n”keyo okyh la[;k,¡ lfEefyr gksrh gSaA pjksa 
dks ukfer eku] Øeokph ;k varjky ds :i esa Hkh oxhZÑr fd;k tk ldrk gSA 

pjksa ds oxhZdj.k dks fuEufyf[kr :i ls lkjc) fd;k tk ldrk gS % 

 

 

 

 

 
xq.kkRed ;k ifjek.kkRed pjksa ds :i esa oxhZÑr fd, tkus ds vfrfjDr] pjksa dks 
vU; vk/kkjksa ij Hkh oxhZÑr fd;k tk ldrk gSA tSls fd mudh x.kuk dh fof/k 
ds vk/kkj ij vFkok eki dh fof/k ds vk/kkj ijA 

MsVk xq.kkRed ;k ifjek.kkRed pjksa ds ekuksa dk ,d leqPp; gksrk gSa MsVk ds 
fof”k’V [kaM lwpuk ds fof”k’V [kaM gksrs gSaA ;|fi MsVk dh ladYiuk izk;% 
oSKkfud vuqla/kku ls lac) gksrh gS] MsVk dk laxzg.k cgqr-ls laxBuksa rFkk 
laLFkkvksa }kjk fd;k tkrk gS ftuesa O;kikfjd laLFkk,¡ ¼mnkgj.kkFkZ] foØ; MsVk] 

xq.kkRed ifjek.kkRed 

vlarr lrr 

pj 
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jktLo] ykHk] LVkWd-dhersa bR;kfn½] ljdkjsa ¼mnkgj.kkFkZ] vijk/k nj] csjkst+xkjh 
nj] lk{kjrk nj bR;kfn½ rFkk xSj-ljdkjh laxBu lfEefyr gSaA 

izkFkfed rFkk f}rh;d lzksr % MsVk dk laxzg ,d izkFkfed lzksr }kjk fd;k tk 
ldrk gS ¼ftlesa vuqla/kkudrkZ MsVk ,df=r djus okyk izFke O;fDr gksrk gS½ ;k 
f}rh;d lzksr }kjk ¼ftlesa vuqla/kkudrkZ vU; lzksrksa }kjk igys ls laxzfgr MsVk dk 
mi;ksx djrk gS] tSls fd fdlh oSKkfud if=dk }kjk izlkfjr fd;k x;k MsVk½A 

MsVk rhu izdkj ds gks ldrs gSa& dky Js.kh ¼Time Series½] leLrjh; ¼Cross-
Section½ rFkk la;ksftr ¼Pooled½A 

1½ ;g ,d pj ds }kjk fHkUu-fHkUu le; ij fy, x, ekuksa 
ls lacaf/kr izs{k.kksa dk ,d leqPp; gksrk gSA ,slk MsVk fu;fer le;-varjkyksa 
ij ,df=r fd;k tk ldrk gSA tSls fd izfrfnu ¼mnkgj.kkFkZ] miHkksDrk 
dher lwpdkad bR;kfn½] =Sekfld :i ls ¼mnkgj.kkFkZ] th-Mh-ih- bR;kfn½ 
vFkok okf’kZd :i ls ¼mnkgj.kkFkZ] ljdkjh ctV] bR;kfn½A 

2½ leLrjh; MsVk og MsVk gksrk gS tks fd ,d ;k ,d ls 
vf/kd pjksa ds fy, ,d gh le; ij ,df=r fd;k tkrk gSA tSls fd 
jftLVªkj }kjk tux.kuk ds ek/;e ls ,d= fd;k x;k MsVkA 

3½ la;ksftr MsVk esa] le; dky MsVk rFkk leLrjh; MsVk nksuksa 
ds rRo lekfgr gksrs gSaA mnkgj.k ds fy,] fdlh le;karjky ds fy, eku 
yhft;s 2000 ls 2013 ds fy, Hkkjr ds fofHkUu jkT;ksa ds fy, cpr] fuos”k 
rFkk th-Mh-ih- ls lacaf/kr MsVkA 

4½  (Panel, Longitudinal or 
Micro Panel Data): ;g ,d fo”ks’k izdkj dk la;ksftr MsVk gksrk gS ftlesa 
fdlh le; varjky ij ,d gh oxZ ¼eku yhft, ,d ifjokj ;k QeZ½ dk 
losZ{k.k fd;k tkrk gSA 

• eki ds igys Lrj dks eki dk ukfer@lkadsfrd Lrj dgrs gSaA dkWyst 
izf”k{kdksa dk ,d izfrn”kZ ftls i<+k;s tkus okys fo’k; ¼tSls fd vaxzst+h] 
bfrgkl] euksfoKku ;k xf.kr bR;kfn½ ds vuqlkj oxhZÑr fd;k x;k gks] 
lkadsfrd Lrj ekid dk ,d mnkgj.k gSA bl Lrj ij MsVk dks Øec) 
vFkok Js.khc) ugha fd;k tk ldrkA lkadsfrd Lrj ekiu MsVk dks ijLij 
vuU; ;k xSj-vfrO;kih loZxzkgh oxksZa esa ckaVrk gS ftu ij dksbZ Øe ;k Js.kh 
ugha yxkbZ tk ldrhA 

• eki dk nwljk Lrj Øeokpd Lrj dgykrk gSA bl Lrj ij ekik x;k MsVk 
oxksZa esa ckaVk tk ldrk gS rFkk ;s oxZ Øec) ;k Js.khc) fd, tk ldrs gSaA 
mnkgj.k ds fy,] fo|kfFkZ;ksa }kjk fd, x, ewY;kadu ds vk/kkj ij vkeaf=r 
oDrkvksa dks Js’B] vkSlr ;k [kjkc Jsf.k;ksa esa j[kk tk ldrk gSA /;ku jgs fd 
Øeokpd Lrj ij eki ds fy, nks bdkb;ksa esa eki ds varj ds fy, dksbZ 
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Li’V fof/k ugha gksrhA vr% vkSj vf/kd fo”ys’k.k ds fy, bu oxksZa dks ,d 
la[;kRed iSekus esa ifjofrZr fd;k tkuk pkfg,A 

• ekiu dk rhljk Lrj] varjky Lrj dgykrk gSa bl Lrj esa vkSj Øeokpd 
Lrj esa eq[; varj ;g gS fd bl Lrj esa nks bdkb;ksa esa varj dh ,d Li’V 
fof/k gksrh gSA mnkgj.k ds fy,] vusd ekud euksoSKkfud ijh{k.kksa esa varjky 
ds iSekus ij ekis x, eku izkIr gksrs gSaA vkbZ-D;w ¼IQ½ ,d ,sls pj dk 
mnkgj.k gSA 109 ds vkbZ-D;w- rFkk 110 ds vkbZ-D;w- esa 1 fcanq dk Li’V rFkk 
vFkZiw.kZ varj gSA rkieku] varjky eki dk ,d vU; mnkgj.k gS D;ksafd 72ºF 
vkSj 73ºF esa 1ºF dk Li’V rFkk vFkZiw.kZ varj gSA varjky iSekus esa ,d 
xq.k/keZ dh deh gksrh gS % blesa “kq) “kwU; ugha gksrkA mnkgj.k ds fy,] vkbZ-
D;w- ijh{k.k mu O;fDr;ksa dk eki ugha Kkr dj ldrs ftudh cqf)erk “kwU; 
gksA blh izdkj 0ºF dk vFkZ ;g ugha gksrk fd rki@Å’ek fcYdqy Hkh ugha 
gSA 

• eki dk vafre Lrj vuqikr Lrj dgykrk gSA ,sls iSekus tks Å¡pkbZ] Hkkj] 
{ks=Qy rFkk izkIr Qksu dkWYl dk eki nsrs gSa] vuqikfrd iSekuksa ds mnkgj.k 
dgykrs gSaA vuqikfrd iSekuksa esa bdkb;ksa esa Li’V varj gksrk gS ¼1 bap] 1  
fd-xzk-] bR;kfn½ rFkk ,d “kq) “kwU; Hkh gksrk gSA blds vfrfjDr] vuqikfrd 
iSekuk] fofHkUu ekuksa esa ,d “kq) vuqikr Hkh n”kkZrk gSA mnkgj.k ds fy,] ;fn 
,d O;fDr 200 ikmaM dk Hkkj mBk ldrk gS rFkk ,d vU; O;fDr 100 ikmaM 
dk Hkkj mBk ldrk gS] rks muds chp esa 2 % 1 dk vuqikr gksrk gSA nwljs 
“kCnksa esa] igyk O;fDr] nwljs O;fDr ls nks xquk Hkkj mBk ldrk gSA eki ds 
vuqikr Lrj esa varjky eki ds lHkh xq.k/keZ gksrs gSa rFkk ,d “kq) “kwU; Hkh 
gksrk gSA blds vfrfjDr] ;fn ,d gh pj ds eku lef’V dh nks vyx 
bdkb;ksa ds fy, Kkr fd, tk,¡] rks muesa ,d “kq) vuqikr Hkh gksrk gSA 

pjksa dh ifjHkk’kk rFkk oxhZdj.k egŸoiw.kZ gS D;ksafd buds vk/kkj ij ge fu/kkZfjr 
djrs gSa ,dy fopj] f}-fopj rFkk cgq-fopj MsVk fo”ys’k.k esa dkSu-lh fof/k;ksa dk 
iz;ksx fd;k tk,xkA 

MsVk laxzg djus ds i”pkr~] gekjs lkeus leL;k gksrh gS mls ,d ,sls :i esa 
O;ofLFkr djus dh] ftlls ge dqN fu’d’kZ fudky ldsaA dqN lekurkvksa ds 
vk/kkj ij O;ofLFkr djus dks oxhZdj.k dgrs gSaA oxhZdj.k esa MsVk dks oxksZa esa ckaV 
fn;k tkrk gS ftlls gesa MsVk ds ckjs esa O;kid varnZ̀f’V miyC/k gksrh gSA ,slk 
djus ls vlalkf/kr MsVk ij dke djus ls gksus okyh ijs”kkfu;k¡ rFkk tfVyrk,¡ 
de gks tkrh gSaA oxhZdj.k MsVk dks ?kuhHkwr :i esa izLrqr djrk gS ftlls MsVk dk 
fo”ys’k.k fdQk;rh :i ls lVhdrk ds lkFk fd;k tk ldrk gSA bldh 
lekurkvksa vkSj fofo/krkvksa dh O;k[;k dh tk ldrh gS rFkk rqyuk lqfo/kktud 
gks tkrh gSA ;g dgk tk ldrk gS fd oxhZdj.k ,d ,slk vko”;d vkSj egŸoiw.kZ 
dne gS tks vUos’kd dks ifj.kkeksa dks ,d vFkZiw.kZ rFkk lqfo/kktud :i esa lkjc) 
djus esa lgk;rk djrk gSA bdkbZ 6 esa ikBdksa dk ifjp; oxhZdj.k dh dyk rFkk 
f”kYi ls djok;k x;k gSA ogk¡ geus lkjf.k;ksa] larr rFkk vlarr ckjacjrk 
vkcaVuksa] lewghÑr ckjackjrk vkcaVuksa ds ckjs esa ppkZ dh gSA bl bdkbZ esa] ge 
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vkidk ifjp; ,d fn, gq, MsVk leqPp; dh vko”;d fo”ks’krkvksa dks la{ksi esa 
izLrqr djus dh fof/k;ksa ls djok,axsA 

bl fo”o esa vf/kdrj izs{k.k ifjorZu”khy gksrs gSa] fo”ks’kdj balkuh O;ogkj ls lac) 
izs{k.kA var% ,sls MsVk ds vk/kkj ij cqf)eŸkkiw.kZ fu.kZ; ysus ds fy, ;g vko”;d 
gks tkrk gS fd bu izs{k.kksa dks fof/kiwoZd :i ls O;Dr fd;k tk,] vFkkZr~] izs{k.kksa dks 
,d ,dy vuqeku ds :i esa O;Dr djus dh vko”;drk gksxh tks fd izs{k.kksa dks 
lkjc) dj ldsaA o.kZukRed lkaf[;dh] lkaf[;dh dh og “kk[kk gS tks izkIr MsVk 
ds o.kZu ls lac) gSA bu o.kZdksa ds vk/kkj ij bl MsVk dh fo”ks’krkvksa ds laxr 
lef’V dk ,d fof”k’V lewg ifjHkkf’kr fd;k tk ldrk gSA o.kZukRed lkaf[;dh esa 
oxhZdj.k] lkj.khdj.k] MsVk dk vkjs[kh; rFkk fp=kRed :i esa izLrqrhdj.k] dsanzh; 
izo`fŸk rFkk ifjorZu”khyrk ds eki bR;kfn lfEefyr gksrs gSaA ;s eki vuqla/kkudrkZ 
dks MsVk dh izof̀Ÿk tkuus esa lgk;rk djrs gSa ftlls lac) ?kVuk ds o.kZu esa vkSj 
vf/kd ljyrk gksrh gSA  

lkaf[;dh dh “kk[kk tks fd MsVk ds o.kZu rFkk mls lkjc) djus ls lac) gS] 
o.kZukRed lkaf[;dh dgykrh gSA blesa vkys[kksa] pkVksZa rFkk lkjf.k;ksa dh jpuk 
rFkk fofHkUu o.kZukRed ekiksa tSls fd vkSlrksa] izlj.k vkSj izfr”krd bR;kfn dk 
ifjdyu lfEefyr gksrs gSaA vr% ;g Li’V gS fd o.kZukRed lkaf[;dh dsoy 
la[;kvksa ds lkj.khdj.k rFkk muds vkys[kh; fp=.k rd gh lhfer ugha gS] bldk 
fo’k;-{ks= blls dgha vf/kd gSA  

o.kZukRed lkaf[;dh dk mi;ksx fdlh v/;;u ds fy, MsVk dh ewyHkwr fo”ks’krkvksa 
dk o.kZu djus ds fy, fd;k tkrk gSA o.kZukRed lkaf[;dh esa ge dsoy ;g crkrs 
gSa fd fn;k gqvk MsVk D;k n”kkZrk gSA o.kZukRed lkaf[;dh rd ge MsVk ds cM+h 
ek=k dks cqf)erkiwoZd ljyhÑr djrs gSaA o.kZukRed lkaf[;dh vR;f/kd cM+s MsVk 
dks ljy rFkk laf{kIr :i esa ifjofrZr dj nsrh gSA mnkgj.k ds fy,] cSfVax vkSlr 
dsoy ,d vad gS ftldk iz;ksx ;g n”kkZus ds fy, fd;k tk ldrk gS fd 
cslckWy esa ,d cYysckt dk izn”kZu dSlk gS\ ;g la[;k@vad cYysckt }kjk 
yxkbZ xbZ fgV~l dks mu ckWyksa dh la[;k ls foHkkftr djds fudkyh tkrh gS rks 
cYys ij vk;ha vkSj bls rhu n”keyo vadksa rd Kkr fd;k tkrk gSA ,d 
cYysckt] ftldk fgV jsV -333 gS] cYys ij vkus okyh izR;sd rhu ckWyksa esa ls ,d 
dks fgV djrk gSA ,d cYysckt ftldk fgV jsV vkSlr -250 gS pkj esa ls ,d 
ckWy dks fgV djrk gSA ;g ,d vdsyh la[;k vlarr ?kVukvksa dh ,d cM+h la[;k 
dks fu:fir djrh gSA ;k xzsM fcanq ,ojst ¼GPA/thih,½ ij fopkj dhft,] tks 
vusd fo’k;ksa ds vk/kkj ij fo|kFkhZ ds O;kid izn”kZu dks vfHkO;Dr djrh gSA 
o.kZukRed lkaf[;dh dk iz;ksx cgq/k fuEufyf[kr dh tk¡p ds fy, fd;k tkrk gS % 

• vFkkZr~ MsVk ¼fLFkfr½ dgk¡ fLFkr gS ;fn mls ek/;] ekf/;dk 
vkSj cgqyd ds ek/;e ls ukik tk,A 

• ¼ifjorZu”khyrk½ vFkkZr~ MsVk dk QSyko fdruk gS ;fn 
mls izlj.k rFkk mlds oxZewy] ekud fopyu ds ek/;e ls ukik tk,A 
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• ¼dh vlefefr½ vFkkZr~ ;fn fo’ke lwpdkad ds ek/;e ls ukik 
tk, rks iSekus ds mPp ;k fuEu Nksj ij MsVk fdl izdkj ladsfnzr gSA 

• (Kurtosis) ¼f”k[kjrk½ vFkkZr~ ;fn ddqnrk lwpdkad 
}kjk ukik tk, rks MsVk ,d fcanq ds vkl-ikl fdl izdkj dasfnzr gSA 

1½ *,dy fopj MsVk fo”ys’k.k* dh O;k[;k dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

2½ o.kZukRed lkaf[;dh dks ifjHkkf’kr dhft, rFkk MsVk fo”ys’k.k esa blds ekSfyd 
;ksxnku ij fVIi.kh dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

3½ in *ifjek.kkRed pj* dks ifjHkkf’kr dhft, rFkk blds eki ds fofHkUu Lrjksa 
dk o.kZu dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

izfr”kr fdlh lwpuk dks iw.kZ ds vuqikr esa O;Dr djrk gS rFkk ;g vf/kdr;k 
iz;ksx fd;k tkus okyk izkpy gSA bldks le>uk dkQh ljy gSA mnkgj.k ds 
fy,] ;g dgus dh vis{kk fd ,d ijh{kk esa 400 esa ls 280 fo|kFkhZ mŸkh.kZ gq, gSa] 
;g le>uk vf/kd ljy gS fd ijh{kk esa Hkkx ysus okys dqy fo|kfFkZ;ksa easa ls 70% 
mŸkh.kZ gq, gSaA izfr”kr rqyukRed laca/k dks n”kkZus dk ,d vPNk vkSj ljy rjhdk 
gS & pkgs ;g rqyuk izfrfØ;k nsus okyksa ds e/; dh tk jgh gks vFkok izfrfØ;kvksa 
ds e/;A izfr”kr fdlh oxhZÑr ckjackjrk caVu dks n”kkZus ds fy, Hkh mi;ksxh gSA 
;|fi izfr”kr dk ifjdyu vR;ar ljy gS] rks Hkh gesa uhps nh xbZ lko/kkfu;k¡ 
cjruh pkfg,a ftlls =qfV;k¡ gksus dh laHkkouk u jgs % 
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•  vk/kkj og la[;k gksrh gS ftldk izfr”kr 
Kkr fd;k tkuk gSA lgh vk/kkj dk iz;ksx djuk rFkk ftl vk/kkj dk iz;ksx 
fd;k tk jgk gS mls Li’V :i ls bafxr djuk vko”;d gksrk gSA Åij fn, 
mnkgj.k esa 70% dk vFkZ dqy fo|kfFkZ;ksa dk 70% ;k fd mu fo|kfFkZ;ksa dk 
70% ftuls dksbZ iz”u iwNk x;k Fkk\ bls vkSj Li’V djus ds fy, eku 
yhft;s fd dksbZ iz”u iwNs tkus ij] 10 O;fDr dksbZ izfrfØ;k ugha nsrs] 70 
*gk¡* esa mŸkj nsrs gSa rFkk 20 *ugha* esaA ;fn ge vk/kkj ;k foHkktd ds rkSj ij 
100 dk iz;ksx djrs gSa] rks ge dgsaxs fd 70% yksxksa us *gk¡* esa mŸkj fn;k( 
ijarq ;fn vk/kkj 90 ysa vFkkZr~ mu yksxksa dh la[;k ysa ftUgksaus viuh izfrfØ;k 
nh] rks ge ik,axs fd 78% yksxksa dh izfrfØ;k *gk¡* esa Fkh D;ksafd ge ugha 
tkurs fd ftu yksxksa us viuh izfrfØ;k ugha nh] mudk mŸkj *gk¡* esa gksrk ;k 
*ugha* esaA 

• % izfr”krksa dk ;ksx dsoy rHkh fd;k tkrk gS tc 
oxZ@Jsf.k;k¡ ijLij vuU; gksa vFkkZr~ vfrO;ki (overlap) u gksaA cgq fodYih 
iz”uksa esa ;g fLFkfr ugha gksrh D;ksafd ogk¡ izfrfØ;k nsus okyk ,d ls vf/kd 
fodYi pqu ldrk gSA mnkgj.k ds fy,] ;fn dqN fdlkuksa@yksxksa ls xsgw¡ ds 
mRiknu esa iz;ksx gksus okys moZjdksa ds ckjs esa lwpuk izkIr djus ds lzksrksa ds 
ckjs esa iwN tk, rks izfrfØ;k nsus okyk O;fDr ,d ;k ,d ls vf/kd mŸkj ns 
ldrk gS tSls fd moZjd foØsrk] lkFkh fdlku] lekpkj-i= esa foKkiu 
bR;kfnA ;s mŸkj@izfrfØ;k,¡ ijLij vuU; ugha gSa] vr% buds izfr”krksa dks 
ugha tksM+k tk ldrkA 

•  izfr”krksa dks tksM+dj mudk vkSlr Kkr djus ls gksus 
okyh =qfV ls cpuk pkfg,A blls xyr mŸkj izkIr gksxk tSlk fd uhps nh 
rkfydk esa ns[kk tk ldrk gS % 

  

A 31]000 74

B 8]000 60

C 12]000 65

D 26]000 75

E 11]000 50

F 28]000 72

 
 

bl rkfydk esa] ,d vuqla/kkudŸkkZ us Ng ftyksa ds izfr”krksa dk xyr@=qfViw.kZ 
vkSlr Kkr fd;k gSA tcfd lgh izfr”kr Kkr djus ds fy, iw.kZ dh xbZ 
ifj;kstukvksa dh la[;k ¼116000½ dks dqy LohÑr ifj;kstukvksa ¼165000½ ls 
foHkkftr fd;k tkuk pkfg, Fkk ftlls gesa iwjh dh xbZ ifj;kstukvksa dk lgh 
vkSlr 70-3% izkIr gksrkA 
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tc ge la[;kRed MsVk ij dke djrs gSa] rks ;g LokHkkfod izrhr gksrk gS fd 
vf/kdrj MsVk leqPp;ksa esa iszf{kr ekuksa esa fdlh vkarfjd eku ds vkl-ikl 
lewghÑr gksus dh izof̀Ÿk ikbZ tkrh gS( ftuesa ls dqN dsanzh; eku ml MsVk dh 
fof”k’Vrk,¡ n”kkZrs gSaA bl izo`fŸk dks dsanzh; izof̀Ÿk dgrs gSaA MsVk ds fdlh fn, gq, 
leqPp; ds fy,] ge fLFkfr ds fdl eki dk iz;ksx djsa ;g bl ij fuHkZj djrk gS 
fd ge e/; ls D;k le>rs gSa( fofHkUu ifjHkk’kkvksa ls fofHkUu eki mRiUu gksrs gSaA 
ge lkekU;r% iz;ksx esa vkus okys dqN ekiksa ij fopkj djsaxsA ;s eki gSa ek/;] 
ekf/;dk rFkk cgqydA bu ekuksa dks Kkr djus ds lw= bl ij fuHkZj djrs gSa fd 
MsVk oxhZÑr gSa vFkok voxhZÑrA 

ek/;] ftls lekarj ek/; Hkh dgrs gSa] ds ;ksx dks 
izs{k.kksa@ekuksa dh dqy la[;k ls Hkkx djds Kkr fd;k tkrk gSA mnkgj.k ds fy,] 
3] 2] 6] 5 vkSj 4 dk ek/;] 3 $ 2 $ 6 $ 5 $ 4 ds eku dks 5 ls Hkkx djds 
izkIr gksrk gSA vr%] bl MsVk dk ek/; 20@5 = 4 gSA ;fn MsVk ds ekuksa dks X ls 
fu:fir fd;k tk,] rks xf.kr dh Hkk’kk esa ek/;] ekuksa ds ;ksx dks] ekuksa dh dqy 
la[;k ls Hkkx djds izkIr gksrk gSA fpUg �� izs{k.kksa@izfrn”kZ ds ek/; dks fu:fir 
djrk gSA 

�� =
�� + �� + �� + ⋯ + ��

�
=

∑ �
�

 

tgk¡ n izfrn”kZ ds izs{k.kksa dh dqy la[;k dks fu:fir djrk gSA 

,d lef’V ds ek/; ds fy, xzhd v{kj � ¼E;w½ dk iz;ksx fd;k tkrk gS % 

� =
�1 + �2 + �3 + ⋯ + ��

�
=

∑ �
�

 

tgk¡ N lef’V esa izs{k.kksa dh dqy la[;k dks fu:fir djrk gSA 

lkaf[;dh esa xzhd v{kjksa dk iz;ksx izkpyksa dks O;Dr djus ds fy, rFkk jkseu v{kjksa 
dk iz;ksx fopjksa ¼variates½ dks O;Dr djus ds fy, fd;k tkrk gSA 

fdlh oxhZÑr MsVk dk ek/; Kkr djus ds fofHkUu pj.kksa dks uhps nh rkfydk esa 
lkjc) fd;k x;k gS % 

oxhZÑr MsVk dk ek/; Kkr djuk 

,d rkfydk cukb, tSls fd uhps n”kkZ;k x;k gS 

A B
f

C
 Xm

D 
f.Xm

izR;sd oxZ dk e/; fcanq Kkr dhft, rFkk mls LraHk C esa fyf[k;sA 

izR;sd oxZ ds e/; fcanq dks ml oxZ dh ckjackjrk ls xq.kk dfj;s 
rFkk izkIr xq.kuQy dks LraHk D esa fyf[k;sA 

LraHk D dh lHkh izfof’V;ksa dk ;ksx Kkr dhft,A 

LraHk D ls izkIr ;ksx dks LraHk B esa nh xbZ ckjackjrkvksa ds ;ksx ls 
foHkkftr dhft;sA ek/; Kkr djus ds fy, lw= gS % 
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�� =
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 ladsr ∑ �. �� dk vFkZ gS izR;sd oxZ ds fy, ckjackjrk (f) 
vkSj e/;fcanq (Xm) ds xq.kuQy dk ;ksxA 

lk/kkj.k ek/; Kkr djus ds fy,] ge eku ysrs gSa fd vkcaVu esa lHkh ekuksa dk 
egŸo leku gSA ijarq] O;ogkfjd thou esa ,slk gksuk vko”;d ugha gSA ;fn dqN 
izfof’V;ksa dk egŸo vU; izfof’V;ksa ls vf/kd gks] rks lk/kkj.k ek/; vkcaVu dk lgh 
:i ls izfrfuf/kRo ugha djrkA 

,slh fLFkfr;ksa esa gesa fofHkUu izfof’V;ksa dks mi;qDr egŸo nsuk iM+rk gSA mnkgj.k 
ds fy,] ;fn ge O;fDr;ksa ds ,d lewg dh thou;kiu dh ykxr esa gksus okys 
ifjorZu dk vuqeku yxkuk pkgsa rks muds }kjk miHkksx dh tkus okyh oLrqvksa dh 
dher dk lk/kkj.k ek/; ls dke ugha pysxk D;ksafd lHkh oLrqvksa dk egŸo leku 
ugha gksrk tSls fd pkoy] xsgw¡ vkSj nkyksa dk egŸo pk;] fe’Bku bR;kfn ls vf/kd 
gksxkA cfYd bl fLFkfr esa Hkkfjr lekarj ek/; vf/kd mi;qDr gksxk D;ksafd blesa 
izR;sd oLrq@izfof’V dks mi;qDr Hkkj@egŸo ds lkFk iz;ksx esa yk;k tkrk gSA bl 
fLFkfr esa] ek/; Kkr djrs le; izR;sd ?kVuk@izfof’V dks ,d fof”k’V eku ls 
xq.kk fd;k tkrk gS] ftls izfof’V dk Hkkj dgk tkrk gS rFkk bl izdkj izkIr 
xq.kuQyksa ds ;ksx dks] Hkkjksa ds dqy ;ksx ls foHkkftr fd;k tkrk gSA 

;fn x1, x2…xn pj x ds eku gksa rFkk w1, w2… wn bu ekuksa ds laxr Hkkj] rks 
Hkkfjr ek/; gksxk % A.M. = ������ = ����������⋯�����

��� ���⋯���
= ∑ ����

∑ ��
  

fdlh MsVk dh ¼median½ MsVk izfof’V;ksa ds Bhd e/; okyh izfof’V gksrh 
tcfd lHkh izfof’V;ksa dks ifjek.k ds Øe esa O;ofLFkr fd;k tk,A mnkgj.k ds 
fy,] ;fn 11 O;fDr;ksa dk Hkkj fd;k tk, vkSj mUgsa Hkkj ds c<+rs ;k ?kVrs gq, Øe 
O;ofLFkr fd;k tk,] rks NBh izfof’V dk eku ekf/;dk gksrk gS D;ksafd izfof’V ds 
uhps vkSj Åij nksuksa vksj ikap-ikap izfof’V;k¡ gSaA ekf/;dk ikfjokfjd vk; dk 
iz;ksx vDlj ek/; ls csgrj vkSlr ds :i esa fd;k tkrk gS D;ksafd ekf/;dk Bhd 
e/; okyh vk; dks fu:fir djrh gSA Bhd 50% ifjokjksa dh vk; ekf/;dk ls 
Åij gksxh vkSj Bhd 50% ifjokjksa dh vk; ekf/;dk ls uhpsA ;fn izfof’V;ksa dh 
la[;k le gks] rks ekf/;dk e/; dh nks izfof’V;ksa dk vkSlr Kkr djds izkIr gksrh 
gSA bldk lw= gS % 

 (Median) = Md= ����
�

�  

oxhZÑr MsVk esa MsVk dh izfof’V;ksa ds lkFk ckjackjrk,¡ Hkh lac) gksrh gSaA oxhZdj.k 
,d larr ckjackjrk vkcaVu ds :i esa Hkh gks ldrk gS vkSj vlarr ckjackjrk 
vkcaVu ds :i esa HkhA vkcaVu fdlh Hkh izdkj dk gks] gesa izfof’V;ksa dh dqy 
la[;k Kkr djus ds fy,] lap;h ckjackjrk,¡ Kkr djuh iM+rh gSaA fdlh Hkh oxZ 
dh lap;h ckjackjrk] ml oxZ dh ckjackjrk rFkk mlls ihNs okys lHkh oxksZa dh 
ckjackjrkvksa ds ;ksx ds cjkcj gksrh gSA vFkkZr~ lap;h ckjackjrk] Øfed :i ls 
ckjackjrkvksa dk ;ksx djds Kkr dh tkrh gS ftlls vafre lap;h ckjackjrk] 
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izfof’V;ksa dh dqy la[;k ds cjkcj gksrh gSA ,d oxhZÑr MsVk dh ekf/;dk dk 
ifjdyu fuEufyf[kr pj.kksa dk iz;ksx djds fd;k tk ldrk gS % 

lap;h ckjackjrk,¡ Kkr dhft,A 

��
�

� Kkr dhft,A

 lap;h ckjackjrk dk og eku <waf<;s tks ��
�

� ds cjkcj ;k vf/kd NksVk 

gksA bl ckjackjrk ds laxr oxZ varjky ekf/;dk oxZ dgykrk gSA 

ekf/;dk = l + 
�
� � �

�
 × � 

l = ekf/;dk oxZ dh fupyh lhek 

 m = ekf/;dk oxZ ls fiNys oxZ dh lap;h ckjackjrk 

 c = ekf/;dk oxZ dh pkSM+kbZ 

 f = ekf/;dk oxZ dh ckjackjrk 

 N = dqy ckjackjrk 

;fn oxZ varjky lekosf”kr :i esa fn, gksa rks igys mUgsa vuU; :i esa 
ifjofrZr djsa rFkk rc mudh fupyh lhek ysaA 

 esa lcls vf/kd ckj vkus okys eku dks dgrs gSaA DjkWDLVu rFkk 
dkWmMu ds vuqlkj **fdlh fn, gq, caVu ds fy, cgqyd ml fcanq dk eku gksrk 
gS ftlds vkl-ikl izfof’V;k¡ lcls l?ku :i esa ladsafnzr gksrh gSaA bls ekuksa dh 
,d Js.kh dk lcls fof”k’V eku dgk tk ldrk gSA**  ;g n”kkZrk gS fd ckjackjrk 
dk ladsanz.k ,d fn, gq, eku ds vkl-ikl gSA vr%] tgk¡ ge lcls vf/kd 
ladsanz.k okys fcanq ds ckjs esa tkuuk pkgrs gSa] ogk¡ cgqyd dks ojh;rk nh tkrh gSA 
vFkkZr~ ;g ,d fLFkfr@voLFkk dk eki gSA ;fn fdlh izfrn”kZ esa 25 o’kZ dh vk;q 
okys yksx lcls vf/kd gksa rks ml izfrn”kZ dk cgqyd 25 gksxkA cgqyd dsanzh; 
izo`fŸk dk lcls de iz;ksx fd;k tkus okyk eki gS] fo”ks’kdj tc MsVk leqPp; 
cM+k gksA rks Hkh cgqyd fdlh MsVk leqPp; ds o.kZu esa egŸoiw.kZ gksrk g]S fo”ks’k 
rkSj ij ml fLFkfr esa tc ,d ls vf/kd eku ckj-ckj vk jgs gksaA  

,slh fLFkfr esa] MsVk dks f} cgqyd ;k cgq cgqydh MsVk@caVu dgrs gSa] ;g bl 
ij fuHkZj djrk gS fd MsVk esa nks eku ckj-ckj vkrs gSa vFkok nks ls vf/kd ekuA 
,d larr MsVk esa] ge igys lcls cM+h ckjackjrk Kkr djrs gSaA bl ckjackjrk ds 
laxr oxZ dks cgqyd oxZ dgrs gSaA blds i”pkr~] uhps fn, lw= ls cgqyd dk 
eku Kkr fd;k tkrk gS % 

 = �� = � +  ∆�
∆��∆�

× � 

tgk¡ l = cgqyd oxZ dh fuEu lhek 

 ∆�= f1 – f0 

 ∆�= f1 – f2
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f1 =cgqyd oxZ dh ckjackjrk 

f0 = cgqyd oxZ ls fiNys okys oxZ dh ckjackjrk  

f2 = cgqyd oxZ ls vkxs okys oxZ dh ckjackjrk 

cgqyd = � + ��� ��
���� ��� ��

× � 

1½ ;fn (2f1 – f0 – f2) dk eku “kwU; gks tk,] rks cgqyd dk eku uhps fn, lw= ds 
}kjk fujis{k ekuksa ds iz;ksx ls Kkr fd;k tkrk gSA 

2½ �� = � +  (��� ��)
|��� ��|� |��� ��| 

× � 

3½ ;fn cgqyd igys oxZ varjky esa fLFkr gks rks  �� dks 0 fy;k tkrk gSA 

,d lefer (symmetrical) vkcaVu esa rhu lk/kkj.k vkSlrksa esa laca/k =
= gksrk gSA fdlh e/;e :i ls vlefer vkcaVu esa vkSlrksa ds 

chp laca/k = –  gksrk gSA ;g laca/k izks- dkyZ ih;jlu 
}kjk fn;k x;k FkkA  

-

vuqla/kkudŸkkZvksa rFkk lkaf[;dhfonksa ds fy, ;g tkuuk vR;ar vko”;d gksrk gS 
fd dc dkSu-ls vkSlr dk iz;ksx fd;k tkuk pkfg,A uhps dsanzh; izof̀Ÿk ds fofHkUu 
vkSlrksa ds xq.k/keZ rFkk iz;ksx fn, tk jgs gSa rFkk fdlh nh gqbZ fLFkfr esa muds 
mi;ksx ij Hkh izdk”k Mkyk x;k gS % 

 ek/; MsVk ds lHkh ekuksa dk iz;ksx djds Kkr fd;k tkrk gSA 

 ;fn izfrn”kZ ,d gh lef’V ls izkIr fd, tk,a rFkk rhuksa vkSlr bUgha 
izfrn”kksZa ls Kkr fd, tk,a] rks ekf/;dk rFkk cgqyd dh vis{kk ek/; de 
ifjofrZr gksrk gSA 

 ek/; dk mi;ksx vU; eku Kkr djus ds fy, Hkh fd;k tkrk gS tSls fd izlj.kA 

 fdlh MsVk leqPp; ds fy, ek/; vf}rh; gksrk gS rFkk ;g vko”;d ugha 
gS fd bldk eku] MsVk ds fdlh eku ds cjkcj gh gksA 

 ek/;] fo”ks’kdj lekarj ek/; ij chtxf.krh; lafØ;k,¡ laHko gksrh gSa tSls 
fd nks ;k nks ls vf/kd Jsf.k;ksa dk la;qDr ek/; Kkr djukA 

 foo`rkar oxksZa (open ended class) okys ckjackjrk vkcaVuksa ds fy, ek/; 
Kkr ugha fd;k tk ldrkA 

 MsVk esa dqN vR;f/kd cM+s vkSj vR;f/kd NksVs ekuksa okyh izfof’V;ksa dh 
mifLFkfr ls] ftUgsa ckgjh dkjd dgrs gSa] ek/; izHkkfor gksrk gS rFkk ,slh 
fLFkfr;ksa esa ;g mi;qDr vkSlr ugha gksrkA 
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 ekf/;dk dk iz;ksx ,d MsVk leqPp; dk dsanzh; ;k e/; eku Kkr djus ds 
fy, fd;k tkrk gSA 

 ekf/;dk dk iz;ksx rc fd;k tkrk gS tc ;g tkuuk vko”;d gks fd MsVk 
ds vf/kd eku vkcaVu ds Åijh v)Z Hkkx esa fLFkr gSa vFkok fupys v)Z 
Hkkx esaA 

 ekf/;dk iz;ksx foor̀kar oxZ varjky okys vkcaVuksa esa fd;k tk ldrk gSA 

 vR;f/kd cM+s ;k vR;f/kd NksVs ekuksa okyh izfof’V;ksa dh mifLFkfr esa ek/; 
dh rqyuk esa ekf/;dk de izHkkfor gksrh gSA 

 cgqyd dk iz;ksx MsVk dh lcls vf/kd ckjackjrk okyh fof”k’V izfof’V dks 
Kkr djus ds fy, fd;k tkrk gSA 

 cgqyd dk ifjdyu lHkh vkSlrksa esa lcls ljy gSA 

 cgqyd dk iz;ksx rc Hkh fd;k tk ldrk gS tc MsVk la[;kokpd u 
gksdj] tkfrokpd gks tSls fd /kkfeZd ojh;rk] fyax ;k jktuSfrd laca/kuA 

 cgqyd dk vf}rh; gksuk vko”;d ugha gSA fdlh MsVk leqPp; ds fy, 
,d ls vf/kd cgqyd Hkh gks ldrs gSa vkSj ;g Hkh gks ldrk gS fd dksbZ 
cgqyd gks gh uA 

vFkZ”kkL= esa 21 fo|kfFkZ;ksa }kjk izkIrkad bl izdkj gSa & 14] 9] 29] 18] 20] 14] 15] 
29] 25] 18] 39] 49] 33] 20] 30] 35] 25] 25] 27] 29] 37 ¼vf/kdre vad 50 gS½A 
izR;sd fo|kFkhZ ds izfr”kr vad Kkr dhft, rFkk ,d LizSM”khV iSdst ds iz;ksx ls 
bl MsVk ds fy, ek/;] ekf/;dk rFkk cgqyd dk eku Kkr dhft,A 

• LiSzM”khV ds dks’Bdksa ¼lSy½ A2 ls A22 esa vad fy[ksaA A1 esa vki “kh’kZd 
‘Marks in Eco’ izfof’V dj ldrs gSaA 

• izR;sd fo|kFkhZ ds fy, vadkas dk izfr”kr Kkr djus ds fy, gesa bl fo’k; ds 
vf/kdre vadksa dh vko”;drk gksxh ¼tks fd bl mnkgj.k esa 50 gSa½] izfr”kr 
Kkr djus ds fy, gesa dsoy izkIrkadksa dks vf/kdre vadksa ls foHkkftr djus 
dh rFkk lSy dks izfr”kr ¼percentage½ QkjesV esa QkjesV djus dh 
vko”;drk gSA bl mnkgj.k esa] vf/kdre vad ,d lsy esa laxzfgr gSa tks fd 
foHkktu ds fy, iz;ksx esa yk, tk ldrs gSaA ;g ‘absolute addressing’ dks 
n”kkZus ds fy, fd;k x;k gSA vr% lSy D2 esa “Max Marks” rFkk E2 esa 50 
ntZ djsaA lkFk gh] lSy B1 esa “%age” ntZ djsaA 

• vki lSy A2 ls lSy A22 esa izfo’V fd, x, vadksa dk izfr”kr Øe”k% lSy 
B2 ls B22 lSy esa ifjdfyr djsaxsA 

o igys lSy B2 esa lw= =(A2/$E$2) dks izfo’V djsa rFkk Enter cVu dks 
fDyd djsaA lSy B2 esa eku  0-28 fn[ksxk rFkk Formula Bar esa izfo’V 
fd;k x;k lw= fn[ksxk ¼uhps fn, fp= dks ns[kas½ Ñi;k /;ku nsa fd lSy 
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A2 esa izFke fo|kFkhZ ds vad ntZ gSa] bls vf/kdre vadksa ls foHkkftr 
fd;k x;k gS rFkk izkIr ifj.kke lSy E2 esa n`f’Vxkspj gksrk gSA ijarq lSy 
E2 esa lw= $E$2 fy[kk x;k gSA D;ksa\ ,slk ;g lqfuf”pr djus ds fy, 
fd;k x;k gS fd tc vki lSy B2 ls bl lw= dks B2 ls B22 rd dkWih 
djsa] rks ;g lSy ogh vFkkZr~ E2 gh jgsA bls ,clksY;wV ,MªSflax 
¼Absolute Addressing½ dgrs gSaA 

 

 
 

o lSy B2 ls bl lw= dks lSy B2 ls lSy B22 rd dkWih djus ds 
fy, ekWml ds IokbaVj dks lSy B2 ds uhps dh vksj nkbZa vksj okys 
fcanq ij ysdj tk,aA ,slk djus ij ;g fcanq ,d $ ds fpUg esa cny 
tk,xkA vc ekml dk ck;ka cVu nck,a rFkk bls ekml dks [khapdj 
lSy B22 rd yk,a tSlk fd uhps fp= esa n”kkZ;k x;k gS % 

 

o vc ekml dk cVu NksM+sa vkSj LØhu esa ifjorZu gks tk,xkA Åij fn, 
x, fp= esa lcls nkbZa vksj dk dkWye nsf[k;sA fofHkUu lSykas ds fy, 
vki lw= dh tkap dj ldrs gSaA mnkgj.k ds fy,] lSy B10 gks tk,xk 
=(A10/$E$2) 

o vki ns[k ldrs gSa fd bl dkWye ds lSy B2 ls lSy B22 rd dk 
lkjk MsVk n”keyo esa O;Dr gSA bls izfr”kr esa ifjofrZr djus ds 
fy,] dkWye dk lSy B2 ls lSy B22 rd dk Hkkx lySDV dhft, 
vkSj ekml dk nk;ka cVu fDyd dhft,A ,slk djus ij fofHkUu 
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fodYiksa okyk ,d eSU;w [kqyk tk,xkA bu fodYiksa esa ls fodYi 
‘Format Cells…’ pqfu, tSlk fd uhps fp= esa n”kkZ;k x;k gS % 

 

 
 

o lSYl~ dks QkWjeSV djus dk ,d MkW;ykx ckWDl [kqy tk,xk ftlesa 
vusd fodYi gksaxsA bu fodYiksa esa ls fodYi “percentage” pqfu;sA 
‘OK’ cVu ij fDyd dhft,A vki n”keyo ds ckn ds vadksa dks 0 
Hkh pqu ldrs gSaA 

 

• ek/;] ekf/;dk vkSj cgqyd Kkr djus ds fy,] igys ml lSy jsat ds fy, 
,d uke r; dhft, ftlesa fo|kfFkZ;ksa }kjk izkIrkad izfo’V fd, x, gSaA 
;g jsat ¼A2 ls A22½ gSA ;g uhps fn, pj.kkas ds ek/;e ls fd;k tk 
ldrk gS % 

o lSy A2 ls lSy A22 rd dh jsat dks pqfu;sA ,slk djus ds fy, 
ekml dks lSy A2 ij ys tkb;sA ekml ds ck,a cVu ij fDyd 
dhft, rFkk cVu dks nck, j[krs gq, ekml dks uhps lSy A22 rd 
ys tkb;s ¼MªSx dhft,½A ,slk djus ij ;g jsat gkbZykbV gks tk,xh 
¼fp= 2-4-4-1 nsf[k;s½A 

o VSc ‘Formulas’ dks pqfu;s vkSj bl izdkj [kqyus okys fjDr ij 
miyC/k fodYiksa esa ls fodYi ‘Define Name’ pqfu,A ,slk djus ij 
,d New Name ds uke ls Mk;ykWx ckWDl [kqy tk,xkA bl 
Mk;ykWx ckWDl esa ,d uke EcoMarksMax50  izfo’V dhft, ¼fp= 
2-4-4-1 nsf[k;s½A 

o ‘New Name’ Mk;ykWx ckWDl esa OK cVu ij fDyd dhft,A vc 
vkius jsat A2..A22 ds fy, ,d uke EcoMarksMax50 fuf”pr 
dj fn;k gSA ;g jsat ‘New Name’ MkW;ykWx ckDl esa Refers to 
=Sheet1!$A$2:$A$22in ds :i esa n”kkZ;h tk jgh gS D;ksafd ;g 
absolute addressing ds fu;e dk ikyu djrh gSA 
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vc vki yscy - Max MARKS, Mean, Median rFkk Mode izfo’V dj ldrs gSa 
tSls Åij fn, fp= esa n”kkZ;k x;k gSA geus maximum marks value (50) dks lsy 
E2 esa izfo’V@ntZ fd;k gSA 

vc ek/; ds fy, lw= AVERAGE(EcoMarksMax50)in lSy E5 esa( ekf/;dk ds 
fy, lw= =MEDIAN(EcoMarksMax50)in lSy E6 esa( rFkk cgqyd ds fy, lw= 
Mode(EcoMarksMax50)in lSy E7 esa izfo’V@ntZ dhft,A 

vkidks daI;wVj LØhu ij fuEufyf[kr ifjdfyr eku fn[ksaxs $ 
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1½ in *izfr”kr* dks ifjHkkf’kr dhft, rFkk blds ifjdyu rFkk iz;ksx esa cjrh 
tkus okyh lko/kkfu;ksa dks lwphc) dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

2½ fdlh ,d fopj MsVk Js.kh dh dsanzh; izo`fŸk ds eki dkSu-dkSu ls gksrs gS\ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

3½ mu fof”k’V fLFkfr;ksa dh O;k[;k dhft, ftuesa dsanzh; izof̀Ÿk ds fdlh fof”k’V 
eki dk iz;ksx fd;k tk ldrk gSA 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

dsanzh; izof̀Ÿk esa eki fdlh vkcaVu ds dsanz dh fLFkfr Kkr djus esa lgk;d gksrs gSa] 
ijarq muls ;g irk ugha pyrk fd vkcaVu esa fofHkUu izfof’V;k¡ dsanz ds nksuksa vksj 
fdl izdkj QSyh gqbZ gSaA fdlh ckjackjrk vkcaVu dh bl fo”ks’krk dks lkekU;r% 
fopyu dgrs gSaA ,d Js.kh esa lHkh izfof’V;k¡ leku ugha gksrhaA ekuksa eas varj 
vFkok fofo/krk gksrh gSA bl fofo/krk dk ifjek.k fopyu ds fofHkUu ekiksa }kjk 
Kkr fd;k tkrk gSA de fopyu izfof’V;ksa esa mPp ,d:irk dks n”kkZrk gS tcfd 
vf/kd fopyu fuEu Lrj dh ,d:irk dh vksj b”kkjk djrk gSA fopyu dk ,d 
vkn”kZ eki dBksjrk ls ifjHkkf’kr gksuk pkfg,] lHkh izfof’V;ksa ij vk/kkfjr gksuk 
pkfg, rFkk le>us rFkk ifjdfyr djus esa ljy gksuk pkfg,A lkFk gh] ;g 
vR;f/kd NksVs ;k cM+s ekuksa ls izHkkfor ugha gksuk pkfg, vkSj bl ij chtxf.krh; 
lafØ;k,¡ laHko gksuh pkfg,A  

uhps fopyu ds fofHkUu fujis{k rFkk rqyukRed eki lwphc) fd, x, gSa %  
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ifjlj ifjlj dk xq.kkad 

ek/; fopyu Ekk/; fopyu dk xq.kkad 

Ekkud fopyu izlj.k dk xq.kkad 

ifjlj fopyu dk ljyre laHko eki gS rFkk bls pj ds lcls cM+s vkSj lcls 
NksVs eku ds varj ds :i esa ifjHkkf’kr fd;k tkrk gSA izrhdkRed :i esa bls 
ifjlj (Range)  = L – S ds :i esa O;Dr fd;k tkrk gS tgk¡ L = lcls cM+k eku 
rFkk S = lcls NksVk eku gSA O;fDrxr izs{k.kkas rFkk vlarr Jsf.k;ksa esa L rFkk S dks 
vklkuh ls Kkr fd;k tk ldrk gSA larr Jsf.k;ksa esa ;k rks L dks lcls Å¡ps oxZ 
dh mifjlhek rFkk S dks lcls fupys oxZ dh fupyh lhek fy;k tkrk gS ;k fQj 
L dks lcls Åaps oxZ dk e/;-fcanq rFkk S dks lcls fupys oxZ dk e/;-fcanq fy;k 
tkrk gSA 

ifjlj dk xq.kkad % 

ifjlj dk xq.kkad = ���
���

   gksrk gSA 

fdlh Js.kh dk ekud fopyu] Js.kh dh dsanzh; izof̀Ÿk ds fdlh Hkh eki tSls fd 
ek/;] ekf/;dk ;k cgqyd ls Js.kh dh fofHkUu izfrfof’V;ksa ds fopyu dk lekarj 
ek/; gksrk gSA blesa lHkh fopyu /kukRed fy, tkrs gSa vFkkZr~ muds fpUgksa dks 
NksM+ fn;k tkrk gSA DykdZ vkSj “ksdkMs ds vuqlkj] ^^vkSlr fopyu] ,d vkcaVu 
dh izfof’V;ksa ds ek/; ;k ekf/;dk ls fc[kjko dk vkSlr ifjek.k gksrk gS] ftlesa 
fopyuksa ds fpUgksa ¼ $ ;k & ½ ij /;ku ugha fn;k tkrk**A ge lkekU;r% ek/; 
fopyu dks rhu vkSlrksa vFkkZr~ ek/;] ekf/;dk ;k cgqyd esa ls fdlh dh Hkh 
lgk;rk ls Kkr dj ldrs gSa ijarq D;ksafd cgqyd dbZ ckj Li’V :i ls ifjHkkf’kr 
ugha gksrk] blfy, ek/; fopyu dk ifjdyu ek/; ;k ekf/;dk ls gh fd;k tkrk 
gSA ek/; vkSj ekf/;dk esa Hkh ekf/;dk ds iz;ksx dks vf/kd ojh;rk nh tkrh gSA 
ijarq lkekU; vH;kl esa] ek/; ds vf/kd izpfyr vuqiz;ksxksa ds dkj.k] ek/; fopyu 
vf/kdrj ek/; ls gh Kkr fd;k tkrk gSA ek/; fopyu dks lkekU;r% ,e-Mh- 
(MD) ls O;Dr fd;k tkrk gSA 

O;fDrxr izs{k.kksa dh ,d Js.kh ds fy, ek/; fopyu Kkr djus dh fof/k ds fofHkUu 
pj.k uhps fn, gSa % 

1½ Js.kh dk dksbZ vkSlr ek/;] ekf/;dk ;k cgqyd Kkr dhft,A 

2½ bl vkSlr ls Js.kh dh fofHkUu izfof’V;ksa dk fopyu muds fpUgsa ¼ $ ;k & ½ 
dks NksM+rs gq, Kkr dhft, rFkk bu fopyuksa dks |�| ls O;Dr dhft,A 

3½ bu lHkh fopyuksa dk ;ksx Kkr dhft, vFkkZr~ ∑|�| Kkr dhft,A 
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4½ bl ;ksx dks izfof’V;ksa dh la[;k ls foHkkftr dhft,A ladsrkRed :i esa bls 
bl izdkj O;Dr fd;k tk ldrk gS % 

 Ekk/; fopyu (M.D.) = ∑|�|
�

 

oxhZÑr MsVk dh larr ;k vlarr Js.kh ds fy,] izR;sd eku dks mlds laxr 
ckjackjrk ls xq.kk dhft, rFkk ;ksx ∑ �|�|  Kkr djds] mls n ls Hkkx dhft,A 
bl izdkj gesa MD dk eku izkIr gks tk,xkA 

 dsanzh; izof̀Ÿk ds fdlh Hkh eki ls Kkr fd;k x;k 
ek/; fopyu] ,d fujis{k eki gSA fofHkUu Jsf.k;ksa dh ek/; ifjorZu”khyrk dh 
rqyuk djus ds fy,] ,d rqyukRed ek/; fopyu dh vko”;drk gksrh gSA ek/; 
fopyu dks] mlesa iz;ksx fd, x, vkSlr ds eku ls foHkkftr djds 
rqyukRed@lkis{k ek/; fopyu Kkr fd;k tkrk gSA vFkkZr~  

ek/; fopyu dk xq.kkad = ek/; fopyu@ek/; ;k ekf/;dk ;k cgqyd  

;fn ifj.kke izfr”kr esa pkfg, rks ek/; fopyu dk xq.kkad = ek/; fopyu@ek/; 
;k ekf/;dk ;k cgqyd × 100 

dkyZ ih;jlu~ us lu~ 1893 esa ekud fopyu dh ladYiuk nhA ;g ifj{ksi.k 
(dispersion) dk lcls egŸoiw.kZ eki gS rFkk bldk iz;ksx lkaf[;dh ds vusd lw=ksa 
esa fd;k tkrk gSA ekud fopyu dks ofxZr fopyuksa ds ;ksx dk oxZewy Hkh dgrs 
gSaA bldk dkj.k ;g gS fd ;g lekarj ek/; ls fopyu ds oxksaZ ds ;ksx ds ek/; 
ds cjkcj gksrk gSA ;g ifj”kq) ifj.kke nsrk gSA lef’V ds ,d izkpy ds :i esa] 
ekud fopyu dks xzhd v{kj �  ¼flxek½ ls O;Dr fd;k tkrk gSA ekud fopyu 
ds oxZ dks izlj.k dgrs gSaA  

ekud fopyu dk ifjdyu djus ds fy, vko”;d pj.k uhps fn, gSa % 

1- Js.kh dk okLrfod ek/; (��) Kkr dhft,A 

2- izR;sd izfof’V dk ek/; ls fopyu (x = X – X�) Kkr dhft,A 

3- bu fopyuksa dk oxZ ysa rFkk bl izdkj izkIr oxksZa dk ;ksx ∑ �� Kkr djsaA 

4- bl ;ksx (∑ ��) dks izs{k.kksa dh dqy la[;k (n) ls Hkkx djds �∑ ��

�
� izkIr djsaA 

 �∑ ��

�
� dk oxZewy ekud fopyu gSA 

vr%] � = ��∑ ��

�
�   ;k  �∑(�� �̅)�

�
 

oxhZÑr MsVk ds fy, lcls igys ,d rkfydk cuk,a tSls fd uhps n”kkZ;k x;k gS 
rFkk mlds vuq:i lHkh dkWyeksa dks Hkjsa % 

 A B C D E F 
 oxZ  Ckjackjrk 

(f)  
e/;-fcanq 
Xm 

d = X–Xm  
dfYir ek/; 

f.d f.d2 
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fHkUukRed la[;kvksa ls fopyu Kkr djuk vR;ar dfBu dke gSA vr%] le; vkSj 
Je cpkus ds fy, ge “kkVZdV fof/k dk mi;ksx dj ldrs gSa ftlesa fopyu 
fdlh dfYir ek/; ls fy, tk ldrs gSaA blds fy, lw= gksxk % 

� = �∑ �� 
�

−  �∑ �
�

�
�
 

;gk¡ d = X–A rFkk A dfYir ek/; gSA vFkkZr~ vkcaVu esa ls fdlh Hkh izfof’V@eku 
dks dfYir ek/; ds :i esa pquk tk ldrk gSA oxhZÑr MsVk esa] izR;sd d dks laxr 
ckjackjrk ls xq.kk djus dh vko”;drk gksxhA vFkkZr~ 

� = �∑ ��� 
�

−  �∑ ��
�

�
�
 

(Sample Variance and Standard Deviation)

fdlh izfrn”kZ dk izlj.k Kkr djrs gq,] lkekU;r% mijksDr lw= dk iz;ksx ugha 
fd;k tkrk D;ksafd vf/kdrj fLFkfr esa lkaf[;d (statistic) Kkr djus ds ihNs 
gekjk mís”;] laxr izkpy Kkr djuk gksrk gSA mnkgj.k ds fy,] izfrn”kZ ek/; dk 
iz;ksx lef’V ek/; ds vuqeku ds :i esa fd;k tkrk gSA mijksDr lw= lef’V 
izlj.k dk loksZŸke vuqeku ugha nsrk D;ksafd tc lef’V cM+h gS vkSj izfrn”kZ NksVk 
¼tks fd lk/kkj.kr;k 30 ls NksVk gksrk gS½] bl lw= ls Kkr izlj.k lkekU;r% 
lef’V izlj.k dks de vkadrk gSA blfy,] n ls Hkkx djus dh ctk;] izfrn”kZ dk 
izlj.k Kkr djus ds fy, ge n – 1 ls Hkkx djrs gSa ftlls ge FkksM+k cM+k eku 
rFkk lef’V izlj.k dk ,d fu’i{k vuqeku izkIr gksrk gSA 

izfrn”kZ izlj.k dks s2  ls O;Dr fd;k tkrk gS rFkk bldk lw= gS 

 �� = ∑(�� ��)�

���
 

tgk¡]  
 �� = izfrn”kZ ek/; rFkk 

� =  izfrn”kZ dk vkdkj gSA 

ekud fopyu rFkk izlj.k ds ckjs esa dqN fcanqvksa ij /;ku nsuk vko”;d gS % 

 izFke] izlj.k ds oxZewy ls gesa ekud fopyu izkIr gksrk gS rFkk ekud 
fopyu dk oxZ ysus ij gesa izlj.k izkIr gksrk gSaA 

 nwljs] izlj.k izR;sd eku ds ek/; ls nwjh ds oxZ dk okLrfod vkSlr gSA 
vr%] ;fn fofHkUu eku ek/; ds ikl gksaxs rks izlj.k NksVk gksxkA blds 
foijhr] ;fn izfof’V;ksa ds eku ek/; ls nwj gksaxs rks] izlj.k cM+k gksxkA 

 rhljs] izlj.k Kkr djus ds fy, izfof’V;ksa vkSj ek/; ds chp dh nwjh u 
ysdj bu nwfj;ksa dk oxZ ysus ds ihNs eq[; dkj.k ;g gS fd izfof’V;ksa ds 
ekuksa ds ek/; ls okLrfod fopyu dk eku lnk “kwU; gksrk gSA tc ge bu 
fopyuksa dk oxZ ys ysrs gSa rks _.kkRed fpUg lekIr gks tkrs gSaA 

 pkSFks] oxZewy ysuk D;ksa vko”;d gS\ oxZewy ysus dk dkj.k ;g gS fd D;ksafd 
geus nwfj;ksa@fopyuksa dk oxZ ys fy;k Fkk] bl izdkj izkIr la[;kvksa dh 
bdkb;ksa] ewy MsVk dh bdkb;ksa ds oxZ gSaA izlj.k dk oxZewy ysus ls ekud 
fopyu mUgha bdkb;ksa esa vk tkrk gS ftlesa ewy MsVk FkkA 
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 varr%] tc ge oxZewy Kkr djrs gSa] rks ges”kk bldk /kukRed eku gh iz;ksx 
fd;k tkrk gS D;ksafd fdlh MsVk leqPp; ds izlj.k rFkk ekud fopyu dHkh 
_.kkRed ugha gks ldrsA 

ekud fopyu ifj{ksi.k (dispersion) dk fujis{k eku gSA ;g bUgha bdkb;ksa ds 
inksa esa O;Dr gksrk gS ftlesa gekjs izs{k.k@la[;k,¡ laxzfgr rFkk O;Dr gksrh gSaA 
fo|kfFkZ;ksa dh yackbZ@ÅapkbZ ls ekud fopyu dh rqyuk fo|kfFkZ;ksa ds Hkkj ds 
ekud fopyu ls ugha dh tk ldrh D;ksafd nksuksa vyx-vyx bdkb;ksa esa O;Dr 
fd, tkrs gSa( yackbZ lsaVhehVj esa rFkk Hkkj fdyksxzke esa O;Dr fd;k tkrk gSA vr% 
;fn gekjk mís”; rqyuk djuk gS rks ekud fopyu dks ifj{ksi.k ds ,d 
rqyukRed eki esa ifjofrZr djuk gksxkA ;g rqyukRed eki izlj.k xq.kkad 
dgykrk gSA izlj.k xq.kkad ekud fopyu dks ek/; ls Hkkx rFkk 100 ls xq.kk 
djds izkIr gksrk gSa izrhdkRed :i esa] bldk lw= gS %  

izlj.k xq.kkad (C.V.) = �
��

 × 100 

;fn ge nks ;k nks ls vf/kd Jsf.k;ksa dh ifjorZu”khyrk dh rqyuk djuk pkgsa rks 
ge izlj.k xq.kkad (C.V.) dk iz;ksx dj ldrs gSaA MsVk dh ftl Js.kh ds C.V. dk 
eku cM+k gksxk og Js.kh vf/kd ifjorZu”khy] de LFkk;h] de ,d:i] de laxr 
;k de le:i@lekaxh gksxhA ;fn fdlh Js.kh dk C.V. NksVk gksxk rks og Js.kh 
de ifjorZu”khy] vf/kd LFkk;h] vf/kd ,d:i] vf/kd laxr ;k vf/kd le:i@ 
lekaxh gksxhA 

(Distribution Shapes) 

oS’kE; dk vFkZ gS *lefefr dh deh*A ge oS’kE; dk v/;;u blfy, djrs gSa fd 
fn, gq, MsVk dh lgk;rk ls tks oØ ge izkIr djrs gSa] gesa muds vkdkj dk 
vuqeku gks tk,A ;fn fdlh vkcaVu esa ek/; = ekf/;dk = cgqyd gks] rks og vkcaVu 
,d  dgykrk gSA ;fn fdlh vkcaVu esa ek/;] ekf/;dk rFkk 
cgqyd leku u gks rks og vkcaVu lefer ugha gksrkA mls fo’ke caVu dgrs gSa 
rFkk ,slk caVu /kukRed :i ls fo’ke vFkok _.kkRed :i ls fo’ke gks ldrk gSA 

(Symmetrical distribution)
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Åij fn, fp= ls ;g Li’V gS fd ,d lefer caVu esa ek/;] ekf/;dk rFkk 
cgqyd leku@laikrh gksrs gSa rFkk bl dsanzh; fcanq ds nksuksa vksj ckjackjrkvksa dk 
QSyko ,d tSlk gksrk gSA 

 

 

 

Åij fn, fp=ksa ls ;g Li’V gksrk gS fd /kukRed ,oa _.kkRed fo’ke caVuksa esa] 
cgqyd dk eku lcls vf/kd rFkk ek/; dk eku lcls de gksrk gS] ekf/;dk bu 
nksuksa ds e/; esa fLFkr gksrk gSA ,d /kukRed :i ls fo’ke caVu esa] ckjackjrkvksa 
dk QSyko ckbZa vksj dh vis{kk] nkbZa vksj ds ekuksa ds vf/kd cM+s ifjlj esa gksrk gSA 
blh izdkj] ,d _.kkRed :i ls fo’ke caVu esa] ckjackjrkvksa dk QSyko nkbZa vksj 
dh vis{kk] ckbZa vksj ds ekuksa ds vf/kd cM+s ifjlj esa gksrk gSA 

dkyZ ih;jlu~ dk oS’kE; xq.kkad rFkk ckÅys dk oS’kE; xq.kkad] oS’kE; ds nks 
egŸoiw.kZ eki gSaA  

dkyZ ih;jlu~ ds vuqlkj] oS’kE; dk fujis{k eku = ek/; & cgqyd gksrk gSA ijarq 
;g eki nks ;k nks ls vf/kd caVuksa esa oS’kE; dh rqyuk djus ds fy, mi;qDr ugha 
gS D;ksafd vyx-vyx Jsf.k;ksa esa eki dh bdkb;k¡ vyx-vyx gks ldrh gSaA bl 
nqfo/kk ls cpus ds fy, ge dkyZ ih;jlu }kjk fn, x, rqyukRed eki oS’kE; 
xq.kkad dk iz;ksx djrs gSa ftldk lw= bl izdkj gS % 

dkyZ ih;jlu~ dk oS’kE; xq.kkad = ek/; & cgqyd@ekud fopyu 

;fn cgqyd Li’V :i ls ifjHkkf’kr u gks] rks ;g xq.kkad fuEu lw= }kjk Kkr 
fd;k tk ldrk gS % 

oS’kE; dk xq.kkd = 3¼ek/;&ekf/;dk½@ekud fopyu 

dkyZ ih;jlu~ }kjk oS’kE; ds eki dh fof/k esa iwjh Js.kh dk mi;ksx djuk iM+rk 
gSA izks- ckÅys us oS’kE; xq.kkad dks Kkr djus dh ,d fof/k lq>kbZ tks prqFkZdksa dh 
rqyukRed@lkis{k fLFkfr;ksa ij vk/kkfjr gSA ,d lefer caVu esa prqFkZd] ekf/;dk 
ds eku ls leku nwjh ij gksrs gSa] vFkkZr~ ekf/;dk – Q1 = Q3 –  ekf/;dk gksrk gSA 
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bl vk/kkj ij ckÅys us fuEufyf[kr lw= fn;k % 

ckÅys dk oS’kE; xq.kkad (sk) = Q� + Q�  − 2  ekf/;dk @Q� −  Q� 

ddqnrk vkcaVu ds vkdkj dk ,d vU; ekid gSA oS’kE; us rks fdlh dsanzh; izòfŸk 
ds ekid ds fxnZ lefefr ds vHkko dks ekik FkkA ddqnrk fdlh vkcaVu dh 
izlkekU; vkcaVu ds lkis{k *f”k[kjrk* ;k f”k[kjrk ds vHkko dk ekiu djrh gSA 
nwljs “kCnksa esa] ddqnrk og izkpy gS tks fdlh ckjackjrk vkcaVu ds oØ ds f”k[kj 
dh mPprk ;k mlesa mPprk ds vHkko dh dksfV dks n”kkZrk gSA fofHkUu ckjackjrk 
oØksa dks f”k[kjksa ds vkdkj ds vuqlkj rhu oxksZa esa ckaVk tk ldrk gSA ;s rhu 
vkdkj Øe”k% vfr ddqn] lkekU; rFkk vYi ddqn gksrs gSaA ge lkekU; ddqn 
oØ }kjk izlkekU; vkcaVu dks vfHkO;Dr djrs gSaA fuEu fp= esa rhuksa izdkj dh 
ddqnrk okys oØ fn[kk, x, gSaA 

 

 

 

 

 

 
dkyZ ih;jlu us fdlh vkcaVu dh ddqnrk dh dksfV dks bl izdkj 

crk;k gS% 32 −= βη A bl in esa ��  =  
�
�

∑ (��� �)��
���

� �
�

∑ (��� �)��
��� �

� ] tgk¡ N 

lef’V dk vkdkj gS ¼izfrn”kZ ds fy, ge mlds vkdkj dks ‘n’ }kjk 
n”kkZrs gSa½( �  lef’V ds ek/;e dks fn[kkrk gS ¼izfrn”kZ ek/; ��  }kjk 
fn[kk;k tkrk gS½A mi;qZDr lw= ds vk/kkj ij rhu izdkj ds oØksa ds 
vkdkj Li’V gksaxs ftudh ifjHkk’kk bl izdkj gS % 

1- lkekU; ddqn oØ % ,slk oØ tks u rks vfrf”k[kjrk fn[kkrk gS vkSj 
u gh piVkiu] tSlk fd izlkekU; vkcaVu esa gksrk gSA ,sls oØ esa 
��= 3A vr%]  � = 0A 

2- vfr ddqn oØ % ;g oØ izlkekU; ls vf/kd mPp f”k[kjrk n”kkZrk 
gS& ;kuh izlkekU; dh vis{kk vf/kd Å¡pkbZ rd tkrk gSA ,sls oØ esa 
��> 3 vkSj blhfy, � > 0A 

3- vYi ddqn oØ % ;g oØ izlkekU; oØ ls dqN piVh gksrh gSA bl 
izdkj ds oØ esa ��< 3 vkSj LoHkkfor :i ls � < 0A 

 

 (Leptokurtic) 

  =  =  

 (Mesokurtic) 

 (Platykurtic) 
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1½ inksa *ekud fopyu* rFkk *izlj.k* dh O;k[;k dhft, rFkk muds ijLij laca/k 
rFkk mi;ksxksa ij izdk”k Mkfy;sA 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

2½ ifj{ksi.k dk dkSu-lk eki lcls vf/kd fo”oluh;rk lqfuf”pr djrk gS rFkk 
D;ksa\ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

3½ fdlh _.kkRed :i ls fo’ke caVu ds fy, ek/;] cgqyd] ekf/;dk rFkk 
prqFkZdksa esa D;k laca/k gS\ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

dsanzh; izo`fŸk ds ekiksa rFkk ifjorZu”khyrk ds ekikas ds vfrfjDr] gesa fLFkfr ds ekiksa 
dh vko”;drk iM+rh gSA bu ekiksa esa LVSaMMZ Ldksj] “kred] n”ked rFkk prqFkZd 
lfEefyr gSaA budk iz;ksx fdlh MsVk lsV esa vU; ekuksa ds lkis{k] fdlh MsVk eku 
dh fLFkfr fu;r djus ds fy, fd;k tkrk gSA mnkgj.k ds fy,] ;fn dksbZ eku 
80osa “kred ij fLFkr gS rks bldk vFkZ gS fd 80% izfof’V;ksa dk eku caVu esa 
mlls uhps gS rFkk 20% ÅijA ekf/;dk og eku gS tks 50osa “kred ds laxr gksrk 
gS] D;ksafd vk/ks eku blls uhps gksrs gSa rFkk vk/ks blds ÅijA ;g Hkkx fLFkfr ds 
bu ekiksa ij dsafnzr gSA 

Z- (Standard Scores)

Ekku yhft;s ,d fo|kFkhZ dks laxhr dh ijh{kk esa 90 vad feysa rFkk vaxzst+h dh 
ijh{kk esa 45A bu vadksa dh lh/kh rqyuk vlaHko gS] D;ksafd ;g gks ldrk gS fd 
nksuksa ijh{kk,¡ lerqY; u gksaA muesa iz”uksa dh la[;k vyx gks ldrh gS] izR;sd 
iz”u dk eku vyx gks ldrk gS] bR;kfnA fQj Hkh] ;fn gekjs ikl nksuksa ijh{kkvksa 
ds fy, ,d tSlk lkis{k ekud gks rks ;g rqyuk dh tk ldrh gSA ;g rqyuk 
ek/; rFkk ekud fopyu dk iz;ksx djrh gS ftls ekud eku@vad ;k z eku 
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dgrs gSaA ,d ekud eku ;k z eku geas ;g crkrk gS fd fdlh fn, gq, ekuksa ds 
fof”k’V caVu esa dksbZ MsVk eku@izfof’V ek/; ls fdrus ekud fopyu xq.kk Åij 
;k uhps gSA ;fn ,d ekud eku “kwU; gS] rks MsVk dk eku ek/; ds cjkcj gksxkA 
;g /;ku nsus ;ksX; gS fd ;fn z eku /kukRed gS] rks ;g eku ek/; ls Åij gksxk( 
;fn z eku 0 gS rks eku ek/; ds cjkcj gksxk vkSj ;fn z eku _.kkRed gS rks 
eku ek/; ls uhps gksxkA 

fdlh eku ds fy, z eku ml eku esa ls ek/; dks ?kVkdj] izkIr ifj.kke dks 
ekud fopyu ls foHkkftr djds izkIr fd;k tkrk gSA ,d ekud eku ds fy, 
izrhd z dk mi;ksx fd;k tkrk gSA bldk lw= gS % 

 z = ¼eku & ek/;½@ ekud fopyu 

izfrn”kksZa ds fy,] ;g lw= gS 

z = �� ��

�
 

lef’V ds fy,] ;g lw= gS 
z = �� �

�
 

z eku ;g fu:fir djrk gS fd dksbZ eku ek/; ls fdrus ekud fopyu xq.kk 
Åij ;k uhps gSA 

,d fo|kFkhZ us dSydqyl dh ,d ijh{kk esa] ftldk ek/; 50 rFkk ekud fopyu 
10 gS] 65 vad izkIr fd;sA mlus bfrgkl dh ,d ijh{kk esa] ftldk ek/; 25 rFkk 
ekud fopyu 5 gS] 30 vad izkIr fd,A bl fo|kFkhZ dh nksuksa ijh{kkvksa esa lkis{k 
fLFkfr;ksa dh rqyuk dhft,A 

igys ge nksuksa ijh{kkvksa esa fo|kFkhZ }kjk izkIrkadksa ds z eku Kkr djrs gSaA 
dSydqyl ds fy, z eku gS 

z = �� ��

�
 = ��� ��

��
 = 1.5 

bfrgkl ds fy, z eku gS 

z =��� ��
�

 = 1.0 

D;ksafd dSydqyl dk z eku cM+k gS] fo|kFkhZ dh dSydqyl esa lkis{k fLFkfr] 
bfrgkl dh lkis{k fLFkfr ls Åij gSA 

“kred f”k{kk rFkk LokLF;-laca/kh {ks=ksa esa fdlh O;fDr dh ,d xzqi esa fLFkfr dks 
bafxr djus okyh fLFkfr eki gSA “kred fdlh MsVk lerqY; dks 100 cjkcj oxksZa 
esa ckaVrs gSaA 
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fofHkUu “kred izrhdksa 

P1, P2, P3, ……., P99 

}kjk O;fDr fd, tkrs gSa rFkk caVu dks 100 oxksZa esa foHkkftr djrs gSaA 
 

 

 

“kred rFkk izfr”kr leku ugha gksrsA vFkkZr~] ;fn ,d fo|kFkhZ ,d ijh{kk ds 100 
iz”uksa esa ls 72 iz”uksa ds Bhd mŸkj nsrk gS] rks mls 72 izfr”kr vad izkIr gksrs gSaA 
blls iwjh d{kk esa mldh fLFkfr dk vuqeku ugha yxk;k tk ldrkA gks ldrk gS 
mlus d{kk esa vf/kdre vad izkIr fd, gksa] ;k U;wure ;k U;wure rFkk vf/kdre 
ds dgha chp esaA nwljh vksj] ;fn mlds }kjk izkIr 72% vad 64osa “kred ds laxr 
gSa rks bldk vFkZ gS fd mlus d{kk ds 64% fo|kfFkZ;ksa ls csgrj izn”kZu fd;kA 

fdlh MsVk ds “kred Kkr djus ds fy, vusd fof/k;k¡ miyC/k gSaA bu fof/k;ksa dk 
mi;ksx fdlh MsVk eku ds laxr vuqekfur “kred Kkr djus ds fy, vFkok 
fdlh fn, gq, “kred ds laxr ,d MsVk eku Kkr djus ds fy, fd;k tk ldrk 
gSA ;fn MsVk leqPp; cM+k gks ¼100 ;k mlls vf/kd izfof’V;ksa okyk½] rks bu 
fof/k;ksa ls csgrj ifj.kke izkIr gksrs gSaA 
 

¼X ls uhps okys ekuksa dh la[;k½ $ 0-5½ 
“kred = —————————————————— × 100 

       dqy ekuksa dh la[;k  

,d f”k{kd 10 fo|kfFkZ;ksa dks 20 vadksa okyh ,d ijh{kk nsrk gSA fo|kfFkZ;ksa }kjk 
izkIrkad uhps n”kkZ, x, gSaA Ldksj 12 ds laxr “kred Js.kh Kkr dhft,A 

18, 15, 12, 6, 8, 2, 3, 5, 20, 10 

ge bl MsVk dks NksVs ls cM+s Øe esa O;ofLFkr djrs gSaA 

 

¼X ls uhps okys ekuksa dh la[;k½ $ 0-5½ 
“kred = —————————————————— × 100% 

       dqy ekuksa dh la[;k  

vc uhps fn, lw= dk mi;ksx djrs gSa 

 

¼X ls uhps okys ekuksa dh la[;k½ $ 0-5½ 
“kred = —————————————————— × 100 

      dqy ekuksa dh la[;k  

D;ksafd 12 ds Ldksj ls uhps 6 izfof’V;k¡ gSa] ge ikrs gSa fd 

“kred= �� �.�
��

 .100% =  65ok¡ “kred 

1% 1% 1% 1% 1% 1% 

P2 
vf/kdre 
MsVk eku 

U;wure 
MsVk  
eku  

P1 P3 P07 P08 P09 
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vr%] ,d fo|kFkhZ us] ftldk eku 12 Fkk] d{kk ds 65% fo|kfFkZ;ksa ls csgrj izn”kZu 
fd;k gSA 

blh izdkj] ge ,d fn, gq, “kred ds laxr MsVk eku Kkr dj ldrs gSaA bldh 
fof/k uhps nh xbZ gSSA 

,d fn, gq, “kred ds laxr ,d MsVk eku Kkr djuk % 

MsVk dks NksVs ls cM+s Øe esa O;ofLFkr dhft,A 

lw= � =  �.�
���

 esa fofHkUu pjksa ds eku jf[k;s] tgk¡ 

 n = ekuksa dh dqy la[;k] rFkk 
 p = “kred gS 

 A ;fn c ,d iw.kkZad u gksa] rks c ls cM+k fudVre iw.kkZad ys ysaA lcls 
NksVs eku ls fxuuk izkjaHk djsa rFkk bl iw.kkZad ds laxr la[;k pqu ysaA 

B  ;fn c ,d iw.kkZad gS rks lcls NksVs eku ls izkjaHk djrs gq, og eku 
pqusa tks cosa rFkk (c + 1) osa ekuksa ds Bhd e/; esa gksA  

Åij fn, mnkgj.k esa 25osa “kred ds laxr eku Kkr dhft,A 

ge MsVk dks c<+rs gq, Øe esa O;ofLFkr djrs gSaA 

   2, 3, 5, 6, 8, 10, 12, 15, 18, 20 

vc lw= � =  �.�
���

 dk eku ifjdfyr djrs gSa] 

 tgk¡ 
  n = ekuksa dh dqy la[;k] rFkk 
  p = “kred  

 vr%]    � =  10 .  25
100

= 2.5  gSA 

  ;fn c ,d iw.kkZad ugha gS] vr% ge blls cM+k fudVre iw.kkZad ysrs gSaA 
bl izdkj] gesa  c =3  izkIr gksrk gSA vr% ge lcls NksVs eku ls izkjaHk 
djds rhljk eku pqurs gSa tks fd 5 gSA vr%] eku 5] 25osa “kred ds 
laxr okafNr eku gSA 

prqFkZd fdlh caVu pkj oxksZa esa foHkkftr djrs gSa tks fd Q1, Q2, Q3 }kjk n”kkZ, 
tkrs gSaA /;ku nsa fd Q1 , 25osa “kred ds cjkcj gS] Q2, 50osa “kred ;k ekf/;dk 
ds rFkk Q3, 75osa “kred ds tSlk fd uhps fn, fp= esa n”kkZ;k x;k gSA 

 

 

 

Q3 

MD vf/kdre 
MsVk eku 

U;wure 
MsVk 
eku Q1 

25% 25% 25% 25% 

Q2 
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prqFkZd] Åij “kred fudkyus ds lw= dk iz;ksx djds Kkr fd, tk ldrs gSaA 
Q1 Kkr djus ds fy, p = 25,   Q2 Kkr djus ds fy, p = 50 rFkk Q3 Kkr djus ds 
fy, p = 75 dk iz;ksx djsaA  

fQj Hkh] prqFkZd Kkr djus dh ,d ljy fof/k uhps nh gS %    

MsVk dks lcls NksVs eku ls ysdj lcls cM+s eku rd c<+rs gq, Øe esa 
O;ofLFkr dj ysaA  

MsVk ekuksa dh ekf/;dk Kkr djsaA blls gesa Q2 dk eku fey tk,xkA 

 Q2 ls uhps okys ekuksa dh ekf/;dk Kkr djsaA ;g Q1 dk eku gksxkA 

  Q2 ls Åij okys ekuksa dh ekf/;dk Kkr djsaA ;g Q3 dk eku gksxkA 

caVu dks 10 oxkZsa esa foHkkftr djrs gSa tSlk fd uhps fn, js[kkfp= esa 
n”kkZ;k x;k gSA bUgsa D1, D2 bR;kfn ls O;Dr fd;k tkrk gSA 

 

 

 

/;ku nsa fd D1, P10 ds cjkcj gS] D2,  P20 ds] bR;kfnA n”ked Hkh “kred Kkr djus 
ds lw= ls ljyrk ls ifjdfyr fd, tk ldrs gSaA “kredksa] n”kedksa rFkk prqFkZdksa 
ds e/; laca/kksa dks bl izdkj O;Dr fd;k tk ldrk gS % 

n”ked D1, D2, D3. . ..D9 }kjk O;Dr fd, tkrs gSa rFkk ;s Øe”k% P10, P20, P30, . . . , 
P90 ds cjkcj gksrs gSaA prqFkZd Q1, Q2, Q3 }kjk O;Dr fd, tkrs gSa rFkk ;s P25, P50, 
P75 ds cjkcj gksrs gSaA ekf/;dk rFkk P50, Q2 vkSj D5  dk eku cjkcj gksrk gSA 

(Dispersion of Data)

xfrfof/k 1 esa fn, x, MsVk dk oS’kE;] ddqnrk] izlj.k] ekud fopyu rFkk 
prqFkZd Kkr dhft,A 

vc rd vki ;g tku pqds gksaxs fd fdlh LizSM”khV esa lw= fdl izdkj izfo’V 
fd;k tkrk gSA fp= 2-6-1 esa xfrfof/k 2 ds fy, izkIr fd, x, vafre ifj.kke 
n”kkZ, x, gSaA  

 

 

 

 

vf/kdr
e MsVk 
eku 

U;wure 
MsVk 
eku 

D1 D2 D3 D4 D5 D6 D7 D8 D9 

10% 10% 10% 10% 10% 10% 10% 10% 10% 
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fp= 2-6-2¼d½ rFkk ¼[k½ fofHkUu lw= n”kkZrs gSa ftudh lgk;rk ls fp= 2-6-1 izkIr 
fd;k x;k gSA 

 

E, G H
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J K

Ñi;k /;ku nsa fd fp= 2-6-2¼d½ rFkk ¼[k½ esa ifjlj@jsat A2..A22 dk uke Marks 
In Economics (out of 50) gSA 

Ñi;k /;ku nsa fd fp= 2-6-1 esa vad dkWye M esa Øec) fd, x, gSa ftlls 
fofHkUu prqFkZd n”kkZ, tk ldrs gSaA 

1½ in *vofLFkfr ds eki* dh O;k[;k dhft,A  

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

2½ vofLFkfr ds dkSu-ls eki dk mi;ksx O;kid :i ls fd;k tkrk gS vkSj D;ksa\ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

3½ vofLFkfr ds fofHkUu ekiksa esa varlZaca/kksa dh O;k[;k dhft,A 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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-

bl bdkbZ esa MsVk dks lkjc) djus okyh fofHkUu lkaf[;dh; ladYiukvksa dh ppkZ 
dh xbZ gSA buesa dsanzh; izof̀Ÿk ds eki] ifjorZu”khyrk ;k ifj{ksi.k ds eki rFkk 
fLFkfr ds eki lfEefyr gSaA dsanzh; izof̀Ÿk ds lcls vf/kd iz;ksx esa vkus okys eki 
ek/;] ekf/;dk rFkk cgqyd gSaA ifjorZu”khyrk ds lcls vf/kd iz;ksx fd, tkus 
okys eki ifjlj] izlj.k rFkk ekud fopyu gSaA vofLFkfr ds lcls vf/kd izpfyr 
eki “kred] prqFkZd rFkk n”ked gSaA bl bdkbZ esa] bl ij Hkh izdk”k Mkyk x;k 
fd MsVk eku] caVu ds dsanzh; eku ds vkl-ikl fdl izdkj caVs gksrs gSaA izlj.k 
xq.kkad dk mi;ksx ekud fopyu dks ek/; ds laca/k esa@lkis{k ifjHkkf’kr djus esa 
fd;k tkrk gSA bu fof/k;ksa dks lkekU;r% ikjaifjd lkaf[;dh; fof/k;k¡ dgk tkrk 
gS rFkk budk iz;ksx eq[;r% MsVk dh izÑfr ds ckjs esa yxk, tkus okys vuqekuksa 
dh iqf’V djus ds fy, fd;k tkrk gSA dsanzh; izòfŸk ds ekiksa rFkk ifj{ksi.k dk 
mi;ksx okLrfod thou ls tqM+h O;kogkfjd leL;kvksa dks gy djus esa O;kid :i 
ls fd;k tkrk gSA  

bl bdkbZ esa] geus LizSM”khV iSdst ¼Excel½] ds iz;ksx ls izfr”kr] ek/;] cgqyd] 
ekf/;dk] oS’kE;] ddqnrk bR;kfn Kkr djuk Hkh lh[kk gSA 

1) Blaikie, N. (2003). Analyzing quantitative data: From 
description to explanation. Sage. 

2) Bohrnstedt, G. W., & Knoke, D. (1994). Statistics for social data 
analysis. 

3) Bryman, A., & Cramer, D. (1994). Quantitative data analysis for 
social scientists (rev. Taylor & Frances/Routledge. 

4) Cramer, D. (2003). Advanced quantitative data analysis. 
McGraw-Hill International. 

5) Creswell, J. W. (2002). Educational research: Planning, 
conducting, and evaluating quantitative data. Prentice Hall. 

6) Suen, H. K., &Ary, D. (2014). Analyzing quantitative behavioral 
observation data. Psychology Press. 

1½ Hkkx 2-2 ns[kasA 

2½ Hkkx 2-3 ns[ksaA 

3½ Hkkx 2-3 ns[kasA 
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1½ miHkkx 2-4-1 ns[kasA 

2½ miHkkx 2-4-2 ns[ksaA 

3½ miHkkx 2-4-4 ns[kasA 

1½ miHkkx 2-5-3 ns[kasA 

2½ miHkkx 2-5-4 ns[ksaA 

3½ miHkkx 2-5-5 ns[kasA 

1½ miHkkx 2-6 ns[kasA 

2½ miHkkx 2-6-1 rFkk 2-6-2 ns[ksaA 

3½ miHkkx 2-6-3 ns[kasA 
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3-1 fo’k; izos”k 

3-2 lkaf[;dh; lkWQ~Vos;j dh vko”;drk 

3-3 vk¡dM+ksa dk iz;ksx 

 3-3-1 vk¡dM+k izfof’V  

 3-3-2 vk¡dM+ksa dk lR;kiu djuk  

3-4 lw=ksa rFkk Qyuksa dk iz;ksx 

3-5 pkVZ cukuk 

3-6 vk¡dM+k fo”ys’k.k VSc dks lfØ; djuk 

3-7 lkj-la{ksi 

3-8 vH;kl iz”u 

3-9 vkxs v/;;u ds fy, lq>ko 

3-10 cks/k iz'uksa ds mÙkj vFkok ladsr 

lwpuk Økafr ds bl ;qx esa] lwpuk vkfFkZd fodkl ds fy, ,d izeq[k lapkyd 
“kfDr gSA lwpuk dk lt̀u gksrk gS] fofHkUu n`”; ¼Visual Forms½ :iksa esa izLrqr 
dh tkrh gS] lwpuk ds vU; :iksa ds lkFk lac) dh tkrh gS rFkk vkfFkZd rFkk 
vU; fu.kZ;  ysus laca/kh xfrfof/k;ksa esa iz;ksx dh tkrh gSA 

lwpuk fdl izdkj mRiUu dh tkrh gS\ lwpuk dh mRifŸk esa vk¡dM+s izeq[k ?kVd 
gksrs gSaA vk¡dM+kas ds fo”ys’k.k dh vko”;drk gksrh gS vkSj lkFk gh mUgsa rkfydkvksa 
rFkk vkys[kksa ds ljy :i esa izLrqr djus dh vko”;drk gksrh gS] ftlls mudk 
mi;ksx vkSj vf/kd lkFkZd :i ls fd;k tk ldsA vr%] ge ;g dg ldrs gSa fd 
vk¡dM+s lwpuk dk vlalkf/kr :i gS] ftUgsa laxzfgr djuk iM+rk gS rFkk izLrqr 
djus ds ;ksX; lwpuk cukus ds fy, lalkf/kr djuk iM+rk gSA 

lkaf[;dh; lkWQ~Vos;j ,d ,slk lk/ku gS tks vlalkf/kr vk¡dM+ksa dks lwpuk esa 
ifjofrZr djus esa lgk;d gksrk gSA bl bdkbZ esa ge ikBdksa dk ifjp; mu 
ewyHkwr fo”ks’krkvksa ls djok,axs tks vk¡dM+k fo”ys’k.k ds fy, iz;ksx fd, tkus ds 
fy, fdlh Hkh lkaf[;dh; lkWQ~Vos;j esa vo”; gksuh pkfg,A D;ksafd ge lkWQ~Vos;j 
ds iz;ksx ij ppkZ djus okys gSa] gekjs fy;s ;g vko”;d gks tkrk gS fd ge ,d 
mnkgj.k ysa ftlls fdlh Hkh lkaf[;dh; lkWQ~Vos;j esa “kkfey dh tkus okyh 
ladYiukvksa dh Bhd ls O;k[;k dh tk ldsA 

bl bdkbZ esa geus bl mís”; dh iwfrZ gsrq MS-Excel dk pquko fd;k gS vFkkZr~ 
ge MS-Excel ds ek/;e ls lkaf[;dh; lkWQ~Vos;j dk mi;ksx djus dk 
O;kogkfjd Kku izkIr djsaxsA ijarq] ikBd bu ladYiukvksa dks lh[kus ds fy, fdlh 
Hkh vksiu lkslZ vFkok ekfydkuk lkWQ~Vos;j dk mi;ksx dj ldrs gSaA Ñi;k /;ku 
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nsa fd ge bl bdkbZ esa Excel ds lHkh ladYiukvksa@fo”ks’krkvksa ij izdk”k ugha 
Mky ik,axs cfYd vk¡dM+k lalk/ku ds fy, vko”;d dsoy dqN lhfer midj.kksa 
dh gh ppkZ dj ik,axsA 

lkaf[;dh; lkWQ~Vos;j ,d ,slk midj.k gS ftlds }kjk ge vk¡dM+ksa dk l`tu 
rFkk lalk/ku djds mUgsa ,d lkFkZd vFkZiw.kZ :i esa izLrqr dj ldrs gSaA fdlh Hkh 
lkaf[;dh lkWQ~Vos;j esa uhps nh xbZ ewyHkwr dk;Z {kerk,¡@lqfo/kk,¡ lkekU;r% 
miyC/k gksrh gSa % 

• ,d ,slk baVjQsl@varjkQyd ftlls vk¡dM+ksa dh izfof’V rFkk laiknu 
ljyrkiwoZd rjhds ls mi;qDr “kh’kZdksa ds lkFk dh tk ldsA 

• ,d lkWQ~Vos;j ,Iyhds”ku ls nwljh lkWQ~Vos;j ,Iyhds”ku ds chp vk¡dM+ksa ds 
ysu-nsu dh ljy fof/kA  

• vk¡dM+s ifjHkkf’kr djus rFkk muds lR;kiu dh lqfo/kkA  

• vk¡dM+ksa dh x.kuk ds ifjdyu dh rFkk fo”ys’k.k ds fy, vk¡dM+ksa ij sorting 
rFkk filtering tSlh lafØ;k,¡ yxkus dh lqfo/kkA  

• fofHkUu izdkj ds pkVZ cukus dh lqfo/kkA 

• fofHkUu izdkj ds lkaf[;dh; fo”ys’k.k djus ds fy, mi;qDr Qyuksa dh 
lqfo/kkA 

vk¡dM+k fo”ys’k.k ds fy, cgqr-ls lkaf[;dh; lkWQ~Vos;j miyC/k gSaA buesa ¼daI;wVj 
dh½ ,slh Hkk’kk,¡ Hkh miyC/k gSa ftUgsa fo”ks’k rkSj ij vk¡dM+k fo”ys’k.k ds fy, gh 
cuk;k x;k gS & mnkgj.k ds fy,] ikbFkuA ikbFku ,d vkWCtsDV vksfj,afVM Hkk’kk 
gS ftldk mi;ksx fo”ys’k.k ds fy,] vk¡dM+s rS;kj djus ds fy,] vk¡dM+k 
izR;{khdj.k ds fy, rFkk vk¡dM+k fo”ys’k.k ds fy, fd;k tk ldrk gSA 

vk¡dM+k fo”ys’k.k ds fy, dbZ vksiu lkslZ lkWQ~Vos;j miyC/k gSaA R eq¶+r esa 
miyC/k] ,d ,slk lkaf[;dh; ifjos”k gS tks lkaf[;dh; fo”ys’k.k ds fy, ,d 
vR;ar yksdfiz; lk/ku@midj.k cu pqdk gSA vkt PSPP, Greti, MicroOsiris, 
GNU Octave, Dmelt rFkk ,sls gh dbZ vU; vksiu lkslZ lkWQ~Vos;j miyC/k gSa tks 
lkaf[;dh; fo”ys’k.k ds fy, mi;ksxh gSaA 

blh izdkj dbZ ekfydkuk gd okys lkWQ~Vos;j iSdst miyC/k gSa tks fd 
lkaf[;dh; fo”ys’k.k ds fy, vR;ar mi;ksxh gSaA ftuesa SPSS, EViews, SAS, 
MATLAB, MS Excel bR;kfn ds vfrfjDr dbZ vU; ,sls gh lkWQ~Vos;j gSaA 

bl bdkbZ esa ge viuh ppkZ] eq[;r% MS Excel ds vk/kkj ij djsaxs ijarq ikBd 
Libreoffice Calc ds ek/;e ls Hkh bu lqfo/kkvksa ¼Functionalities½ dks lh[k ldrs 
gSaA 

vk¡dM+k fo”ys’k.k djus ds fy, igyk dk;Z vk¡dM+k l`tu] laiknu@lR;kiu gksrk 
gSA ge bldh O;k[;k uhps fn, Hkkxksa esa fofHkUu xfrfof/k;ksa ds }kjk djsaxsA 
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uhps nh gqbZ xfrfof/k ds ek/;e ls ge vk¡dM+k izfof’V dh ljy izfØ;k dks 
le>saxsA 

20 fo|kfFkZ;ksa }kjk vFkZ”kkL= fo’k; esa izkIr vadksa dh izfof’V ,d 
Excel odZ”khV esa djas % 3, 30, 29, 17, 25, 58, 23, 48, 16, 25, 25, 29, 21, 23, 
19, 22, 20, 29, 37, 32 

bl xfrfof/k dks djus ds fy,] ge igys Excel lkWQ~Vos;j dks [kksyrs gSa] LØhu 
dh ck;ha vksj ds Åijh dksus esa Office cVu dks pqurs gSa rFkk rRi”pkr~ fofHkUu 
fodYiksa esa ls New fodYi dks pqurs gSa tSlk fd fp= 3-1¼d½ esa fn[kk;k x;k gSA 
bl izdkj] gesa ,d ubZ fjDr odZ”khV izkIr gksxh tSlh fd fp= 3-1¼[k½ esa fn[kkbZ 
xbZ gSA  

 

Ñi;k /;ku nsa fd Excel esa ,d iafDr rFkk ,d LraHk ds dkVus ls mRiUu {ks= 
dks ,d lsy ;k dks’Bd izkIr gksrk gSA ;g Hkh /;ku nsa fd fp= 3-1¼[k½ esa p;fur 
lsy A1 gS vkSj ;g LraHk ¼dkWye½ ds uke ds Bhd Åij n”kkZ;k x;k gSA 

vc ge vk¡dM+k izfof’V ds fy, rS;kj gSaA ge LraHk A esa izfof’V;k¡ dj ldrs gSaA 
;g csgrj gksxk fd ge lsy A1 ds yscy esa vad ¼Marks½ fy[k nsaA eku yhft, 
fd vf/kdre vad 50 gSaA ;fn ge bl lwpuk dks LraHk B1 rFkk C1 esa vafdr 
djuk pkgs rks dj ldrs gSa tSls fd n”kkZ;k x;k gS ¼ fp= 3-2 ns[ksa½A ge yscyksa 
dks izR;sd lsy ds e/; esa dj ldrs gSa rFkk mUgsa xk<+s v{kjksa esa vafdr dj ldrs 
gSaA ikBd bls Lo;a djsaA 
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vc ge bl vk¡dM+k lewg dks lqjf{kr dj ldrs gSaA blds fy, office cVu ds 
esU;w fodYiksa esa ls fodYi save dks pquuk gksxk ¼Ñi;k fp= 3-1¼d½ ns[ksa½A ,slk 
djus ij ,d Mk;ykWx ckDl [kqysxk] ftlesa ge viuh bl ubZ Qkby dks ,d 
uke nsdj ;fn save cVu ij fDyd djsaxs rks ;g Qkby fn, gq, uke ls pqus 
gq, LFkku ij lqjf{kr ¼save½ gks tk,xhA 

/;ku nsa fd lsy A7 esa] izfof’V 58 gS tks fd vf/kdre vadksa ls cM+h gSA D;k 
ikBd bl xyrh dks Excel ds ek/;e ls idM+ ldrs gSa\ vxys miHkkx esa ge 
bl izfØ;k dh O;k[;k djsaxsA 

geus Åij vk¡dM+ksa dh izfof’V djuk rFkk mls ,d Qkby bdkbZ 3 & 
Activty.xls, ds uke ls lqjf{kr fd;kA vc ge ;g tk¡p djuk pkgrs gSa fd tks 
izfof’V;k¡ geus dha os lc 50 ds cjkcj ;k mlls de gSaA blds fy, MsVk VSc esa 
tkdj] fjcu esa *MsVk Vwyl* ij tkrs gSa rFkk mlesa ls vk¡dM+ksa dh oS/krk ¼Data 
validation½ pqu ldrs gSa] gkykafd ge vHkh gh l”krZ Lo:i.k ¼Conditional 
Formatting½ }kjk vk¡dM+k dh oS/krk tk¡pus dh ,d ljy fof/k ds ckjs esa tkusaxsA  

Conditional Formatting

l”krZ Lo:i.k gesa dqN “krksZa ds vuq:i] tSls fd fdlh eku ls cM+s ;k NksVs ekuksa 
okyh izfof’V;ksa dks pquuk bR;kfn] vk¡dM+ksa dk Lo:i.k djus esa gekjh lgk;rk 
djrk gSA ;g mu dks’Bdksa dks n”kkZus dh vR;ar mi;ksxh fof/k gS ftuds vk¡dM+s 
leqPp; dh vU; izfof’V;ksa ls *vyx* gksaA 

xfrfof/k 1 esa xyr izfof’V;ksa ¼vf/kdre vadksa ls cM+h izfof’V;k¡½ 
dks n”kkZus ds fy, l”krZ Lo:i.k dk iz;ksx dhft,A 
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gekjk mís”; ;g gS fd ;fn fdlh dks’Bd esa dh xbZ izfof’V dk eku vf/kdre 
vad eku] ftls fd lsy C1 esa n”kkZ;k x;k gS] ls vf/kd gks rks yky jax esa 
iznf”kZr gks tk, % 

lcls igys Home VSc esa tkdj ml lsy jsat ¼ifjlj½ dk p;u dhft, ftlesa 
dfFkr fu;e izk:i ykxw djuk gSA bl mnkgj.k esa ;g jsat lsy A2 ls A21 
rd gSA blds i”pkr~ Styles fjcu esa tkdj Conditional Formatting pqusaA 
,slk djus ij vkidks fodYiksa dh ,d lwph fn[ksxhA blesa ls Highlight Cell 
Rules fodYi pqfu;sA vc fofHkUu “krksZa dh ,d lwph lkeus vk tk,xh] blesa ls 
Greater Than pqfu;s ¼fp= 3-3 ns[ksa½A 

 

Creater than rule

,slk djus ij ,d Mk;ykWx ckWDl ¼laokn dks’B½ [kqy tk,xk tSlk fd fp=  
3-4 esa n”kkZ;k x;k gSA 
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Ñi;k /;ku nsa fd ‘Format Cells that are GREATER THAN’ yscy ds 
uhps [kqys VsDLV ckWDl ¼Text Box½ esa lsy C1 ftlesa vf/kdre vad fy[ks x;s 
gSa* Lor% p;fur gks x;k gSA Ñi;k bl ij Hkh /;ku nsa fd lsy C1 ds pqus tkus 
dks =$C$1 }kjk n”kkZ;k x;k gSA ;g MS Excel dk ,d laiw.kZ@fujis{k lacks/ku 
“kSyh esa ,d lw= gSA bl bdkbZ esa vkxs ge bl ij vkSj foLrkj ls ppkZ djsaxsA 
Ñi;k ;g Hkh /;ku ls ns[ksa fd blesa okafNr lsy dks Li’V gkbZykbV djus ds 
fy, izk:i *Light Red Fill with Dark Red Text* dk iz;ksx fd;k x;k gSA ;fn 
ge pkgsa rks drop down list ls vU; fodYi pqudj bls cny ldrs gSaA bl 
l”krZ Lo:i.k dk ifj.kke rqjar lsy C7 esa ut+j vk tk,xk ftlesa 50 ls vf/kd 
dk eku ¼xyrh ls½ izfo’V gks x;k gSA Mk;ykWx ckWDl esa OK ij fDyd djsa 
blls A7 gkbZykbV gks tk,xhA vc bl izfof’V dks Bhd fd;k tk ldrk gSA  

Data Validation

vk¡dM+ksa ds oS/khdj.k dk ,d rjhdk ;g Hkh gS fd ,d ,slk vk¡dM+k QkWjesV 
¼izk:i½ ;k “krZ pquh tk, fd ¼fdlh fu;e dk mYya?ku djus okys½ xyr vk¡dM+s 
dh izfof’V djus dh vuqefr gh u gksA  

lsy A2 ls A21 esa vk¡dM+k oS/khdj.k ds fy, ,d fu;e 
¼mRiUu@dk l̀tu ¼Create½ dhft,½ cukb,A ;g fu;e ;g tk¡p djus esa l{ke 
gksuk pkfg, fd dh tkus okyh izfof’V;ksa dk eku 0 ls ysdj 50 ¼lsy C1 esa fn, 
vf/kdre vad½ rd gksA lkFk gh] ;g eku ysa fd lsy A2 ls ysdj lsy A8 rd 
MsVk esa izfof’V;k¡ dh tk pqdh gSa ¼bldk vFkZ gS fd izfo’V fd, x, vk¡dM+ksa esa 
,d xyr izfof’V 58 Hkh lfEefyr gS½A 

igys ge lsy A2 ls lsy 21 rd fuEu pj.kksa dk iz;ksx djrs gq, ,d vk¡dM+k 
oS/khdj.k fu;e dk l̀tu djrs gSa % 

 

Data Validation-Settings Tab  
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ml lsy jsat dk p;u dhft, ftuds fy, okafNr oS/krk fu;e l`ftr fd;k tkuk 
gS tks fd ;gk¡ A2 ls A21 gS] Data VSc ij tkb;s rFkk Data Tools fjcu esa ls 
Data Validation pqfu,A ,slk djus ij ,d MsVk oS/khdj.k Mk;ykWx ckDl [kqy 
tk,xkA vc ‘Allow’ lwph esa ‘Whole Number’ pqfu,] ‘Data’ lwph esa between, 
‘Minimum’ VsDLV ckWDl esa 0 fyf[k;s rFkk ’Maximum’ VsDLV ckWDl esa =$C$1 
tSls fd uhps fp= 3-5¼d½ esa n”kkZ;k x;k gS % 

vc ‘Data Validation’ foaMks esa Error Alert Vsc dks pqfu, rFkk ‘Title’ VsDLV 
ckWDl rFkk ‘Error Message :’ VsDLV {ks= esa mi;qDr VsDLV@lans”k fyf[k;sA 
tSlk fd fp= 3-5¼[k½ esa n”kkZ;k x;k gSA ;fn lsy C2 ls lsy C21 esa ekukas dh 
izfof’V djrs gq, dksbZ izfof’V xyr gqbZ rks ;s lans”k Lor% iznf”kZr gks tk,axsA 

Data Validation Error Alert Tab

vc OK *cVu* ij fDyd dhft,A bl le; ,slk izrhr gksxk fd vHkh dqN Hkh 
ugha gqvk gSA vHkh eku 58 tks fd ¼vf/kdre vad 50 ls vf/kd gksus ds dkj.k½ 
,d xyr izfof’V gS og Hkh gkbZykbV ugha gksxhA fn, gq, vk¡dM+ksa esa xyrh dks 
gkbZykbV djus ds fy, gesa Data Validation cVu esa VsDLV okys Hkkx esa fDyd 
djuk gksxkA ,slk djus ij gesa uhps n”kkZ, x, fodYi fn[ksaxs % 

 

bu fodYiksa esa ls fodYi ‘Circle Invalid Data’ fodYi pqfu;sA ge ns[ksaxs fd 
xyr izfof’V okyk lsy ,d  }kjk gkbZykbV gks x;k gSA 
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ikBd Ñi;k /;ku nsa] tSlk fd fp= 3-5¼d½ esa n”kkZ;k x;k gS] vHkh rd dsoy 
lsy C8 rd gh izfof’V;k¡ dh xbZ gSaA tcfd oS/krk ¼Validation½ dh tk¡p ds 
fy, lsy A2 ls lsy A21 rd ds fgLls dks pquk x;k FkkA vr%] lsy A9 ls lsy 
A21 rd ds Hkkx ds fy,] tks fd vHkh [kkyh NksM+k x;k gS] MsVk oSyhMs”ku oS/k 
jgsxkA vc ;fn ge lsy A9 esa 52 rFkk lsy A10 esa &2 fy[ksa rks gesa fuEu =qfV 
psrkouh lans”k fn[ksxk % 

 

bl =qfV psrkouh lans”k dks /;ku ls ns[ksaA blesa “kh’kZd ¼Title½ rFkk =qfV lans”k 
¼Error Message½ ogh gS tks geus ‘Title’ rFkk ‘Error Message:’ VsDLV ckWDl esa 
fy[ks Fks ¼fp= 3-5[k ns[ksa½A 

vr%] vk¡dM+k oS/khdj.k dsoy xyr izfof’V;ksa okys lsyksa dks igpkuus esa gh gekjh 
lgk;rk ugha djrk cfYd gesa =qfViw.kZ vk¡dM+ksa dh izfof’V dh vuqefr Hkh ugha 
nsrkA 

1½ 5 mi;ksxh lkaf[;dh; lkWQ~Vos;j iSdstksa ds uke fyf[k;s rFkk mudh ik¡p 
egŸoiw.kZ fo”ks’krk,¡ crkb;sA 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ vk¡dM+k oS/krk ¼Data Validation½ ds iz;ksx ds D;k ykHk gSa\ 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

3½ fdlh Hkh lkaf[;dh; lkWQ~Vos;j dk iz;ksx djds fuEufyf[kr vk¡dM+ksa dk l`tu 
dhft, % 

 ,d laxBu ds 10 deZpkfj;ksa dh ekfld vk; bl izdkj gS % 
25000, 33000, 43500, 12000, 55000, 104000, 60000, 29000, 31507, 
39201 
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fuEufyf[kr oS/krk dhft,% 

U;wure vk; 15000 rFkk vf/kdre vk; 100000 gksuh pkfg,A ,slh lHkh 
izfof’V;ksa dks ldZy dhft, tks oS/khdj.k ds bl ekinaM dks larq’V ugha 
djrhaA ,slh lHkh izfof’V;ksa dks tks 50000 ls vf/kd gksa izk:firk ¼Format½ 
djsaA ;s izfof’V;k¡ ftu lSyksa esa gksa mUgsa yky jax ls Hkfj;sA 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

vf/kdrj LizsM”khV~l rFkk lkaf[;dh;  esa lw=ksa rFkk Qyuksa }kjk ifjdyu 
dh lqfo/kk miyC/k gksrh gSA lw=ksa rFkk Qyuksa ds egŸp dks n”kkZus ds fy, bl 
Hkkx esa ge mnkgj.k ds :i esa MS Excel dk iz;ksx djsaxsA vf/kdre lkaf[;dh; 
lkWQ~Vos;j esa lw=ksa rFkk Qyuksa dk rdZ yxHkx ,d tSlk gh gksxk ;|fi muds 
iz;ksx dh fof/k;ksa esa dqN varj gks ldrs gSaA 

D;ksafd izR;sd lkaf[;dh lkWQ~Vos;j esa Qyuksa dk ,d O;kid HkaMkj gksrk gS] vr% 
ge lHkh Qyuksa dh O;k[;k djus dh ctk;] ,d mnkgj.k ds ek/;e ls buesa ls 
dqN Qyuksa dk iz;ksx djus dh fof/k dk o.kZu djsaxsA “ks’k Qyuksa ds ckjs esa 
tkudkjh] fo|kFkhZ ftl Hkh lkWQ~Vos;j dk os iz;ksx dj jgs gksa ml lkWQ~Vos;j dh 
Help esa tkdj izkIr dj ldrs gSaA 

fo|kfFkZ;ksa ds ,d lewg }kjk izkIrkadksa dh tkudkjh uhps nh xbZ gSA 
izR;sd fo|kFkhZ }kjk izkIr vadksa dk izfr”kr rFkk xzsM Kkr dhft,A 

  

1001 dey tSu 57 

1002 izseyrk flag 91 

1003 vkfnz;u 155 

1004 liuk >k 150 

1005 vkfjQ+ [kku 152 

1006 vtqZuu vkj- 136 

1007 LoIu iVuk;d 173 

1008 nsosanz feJk 154 

1009 mes”k panz 83 

1010 uohu dqekj  101 
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xzsM uhps fn, fu;e ds vuqlkj Kkr fd;s tk;saxs %   

>=75% A 
>=60%  ijarq  <75% B 
>= 40%  ijarq  <60% C 
<  40% D 

 igys pj.k esa fn;s gq, vk¡dM+ksa dks ge ,d odZ”khV esa ntZ 
¼izfo’V½ djsa& igys “kh’kZd fy[ksa rFkk Fonts fjcu esa cVu B dks nckdj mUgsa eksVs 
¼Bold½ v{kjksa esa ifjofrZr djsaA Alignment fodYiksa dk iz;ksx djds mUgsa lajsf[kr 
Hkh fd;k tk ldrk gSA vc vki uke rFkk vadksa dks izfo’V djsaxsA /;ku jgsa fd 
uke bR;kfn fy[krs gq, CAPS LOCL cVu ON jgs ftlls ukeksa dks cM+s v{kjksa esa 
fy[kk tk ldsA Ñi;k /;ku nsa fd lHkh jksy uacj 1001 ls 1010 rd ,d Js.kh 
(series) esa gSaA fdlh odZ”khV esa la[;kvksa dh fdlh Js.kh dh izfof’V dh ,d ljy 
fof/k gSA igys lsy A2 esa 1001 ntZ djsa rFkk lsy A3 esa 1002A vc] lsy A2 
rFkk A3 nksuksa dk p;u djsa % blds fy, ekWml ds nk;ha IokbaV dks igys rks lsy 
A2 ij ys tk,aA vc ekWml ds ck,a cVu dks bl lsy ij nck,a rFkk bls nckrs gq, 
gh ekWml dks uhps dh vksj ys tk,¡ ftlls lsy A3 lsySDV gks tk,A tSlk fd uhps 
fp= esa n”kkZ;k x;k gSA vc ekWml ds ck,a cVu dks eqDr dj nsaA  

/;ku nsa fd bl le; A2 rFkk A3 nksuksa lsyksa ds pkjksa vksj ,d 
ckWDl cu x;k gS vkSj bl ckWDl ds nkbZa vksj ds uhps okys dksus 
ij ,d NksVk ØkWl gSA tc vki ekWml dks bl ØkWl ij ysdj 
tk,¡xs rks ;g ØkWl ,d $ ds fpUg esa ifjofrZr gks tk,xkA bl $ 
ij ekWml ys tkdj mlds ck,¡ cVu dks nck,¡ rFkk mls nck, j[ksa] 

IokbaVj dks uhps dh vksj lsy A11 rd ys tk,¡ rFkk cVu dks eqDr dj nsaA vc 
lHkh lsy Js.kh 1001 ls 1010 rd dh la[;kvksa ls Hkj tk,¡xsA fp= 3-6 esa ;g 
vU; “kh’kZdksa rFkk vf/kdre vadksa ¼Maximum Marks½ rFkk izkIrkadkas ¼Marks 
Obtained½ ds lkFk n”kkZ;k x;k gSA  
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 ,d ckj odZ”khV esa vk¡dM+ksa dks izfo’V 
djus ds i”pkr~ gesa izR;sd fo|kFkhZ }kjk izkIr izfr”kr vadksa dk ifjdyu djus 
dh rFkk bl izfr”kr ds vk/kkj fo|kFkhZ dk xzsM Kkr djus dh vko”;drk gSA 
blds fy, gesa izfr”kr Kkr djus dk ,d lw= cukus dh vko”;drk gSA ;g lw= 
izkIrkad@vf/kdre vad *100 gSA igys fo|kFkhZ ds izkIrkad lsy C2 esa rFkk 
vf/kdre vad ¼Maximum Marks½ lsy C3 esa n”kkZ, x, gSaA vr%] ifjdfyr 
izfr”kr lsy D2 esa n”kkZbZ tkuh pkfg,A blds fy, gesa lsy D2 esa lw= 
C2/C13*100 dks izfo’V djuk iM+sxkA ijarq] ;g lw= Excel }kjk ,d VsDLV 
buiqV ds :i esa fy;k tk ldrk gSA vr%] VsDLV rFkk lw= esa varj Li’V djus 
ds fy, lHkh lw= *=* fpUg ls izkjaHk fd;s tkrs gSaA vr%] gesa lsy D2 esa lw= 
=C2/C13*100 ntZ djuk iM+sxkA D;ksafd gesa lsy C2 ls C11 rd] lHkh ds fy, 
izfr”kr Kkr djuk gSA vr% mDr lw= dks Øe”k% lsy D2 ls D11 esa izfo’V 
djuk gksxk gSA nwljs “kCnksa esa] bu lsyksa ¼dksf’Bdkvksa½ esa uhps fn, lw= 
izfo’V@ntZ djus iM+saxs % 

  

D2 =C2/C13*100 

D3 =C3/C13*100 

D4 =C4/C13*100 

…. … 

D11 =C11/C13*100 

/;ku nsa fd Åij nh gqbZ rkfydk dh dksf’Bdkvksa ¼Cells½ 
D2 ls D11 esa fn, x, lw= gkbZykbV fd, x, gSaA ;s lw= 
,d ljy vuqØe esa gSaA D;k gesa ;s lHkh lw= ,d-,d 

djds izfo’V djus dh vko”;drk gS\ ;fn ,slk gS rks blesa okLro esa] cgqr oDr 
yxsxkA ijarq ,slk djus dh vko”;drk ugha gSA Excel esa ;g lqfo/kk miyC/k gS fd 
tSls-tSls ge uhps dh vksj tk,¡ ,d lw= dks ,d lsy ls nwljs esa dkWih fd;k tk 
ldsA vr%] lsy D2 esa lw= izfo’V djus ds i”pkr~ gesa dsoy lw= dks lsy D3 ls 
ysdj lsy D11 rd dkWih djuk gSA vr%] igys lw= lsy D2 esa ntZ djsa] fQj 
lsy D2 dk p;u djsa tSlk fd uhps fn[kk;k x;k gS rFkk ekWMl ds IokabVj dks 
lsy ds nkbZa vksj ds fupys dksus esa ys tk,a ftlls ogk¡ dk ØkWl *$* ds fpUg esa 
cny tk,xk ¼fp= ns[ks½A vc ekWml dk ck;k¡ cVu nckb;s rFkk cVu dks nckrs 
gq, ekWml dks uhps D11 rd ys tkb;sA vc bl cVu dks NksM+ nhft,A ,slk djus 
ij fuEufyf[kr LØhu vk tk,xh ¼fp= 3-8½A 
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Ñi;k /;ku nsa fd lw= dks lsy D3 ls D11 esa dkWih djus ij] ;s lHkh lsy 
izfr”kr fn[kkus dh ctk;] “kwU; ls Hkkx djus ij mRiUu =qfV n”kkZ jgs gSaA D;ksa\ 
lw= dks dkWih gksus okyh fdlh leL;k ds dkj.k\ ;g tkuus ds fy, lsy D3 ls 
lsy D11 esa fn, lw=ksa dh tk¡p dhft;sA vki bu dksf’Bdkvksa ¼Cells½ esa 
fuEufyf[kr lw= ik,¡xs % 

bldk  vFkZ gS lsy C2 dh rjg lsy C13 esa Hkh lw= esa of̀) gks xbZ gSA D;ksafd 
lsy C4 ls lsy C22 esa dksbZ Hkh eku ugha gS vkSj ge bu dksf’Bdkvksa }kjk Hkkx 
dj jgs gSa] blfy, gesa *”kwU; }kjk Hkkx ls mRiUu =qfV* izkIr gksrh gSA bl leL;k 
dks dSls gy fd;k tk,\ blds fy, ge ,d ladYiuk dk iz;ksx djuk iM+sxk 
ftls Absolute Addressing dgrs gSa tks Excel dks ;g crkrk gS fd lw= esa ,d 
lsy ¼;gk¡ C13½ fLFkj jgrk gS vkSj dkWih djrs le; mlesa ifjorZu ugha gksuk 
pkfg,A Absolute Addressing ds fy, gesa dkWye ls igys fpUg $ yxkuk iM+sxk 
tSls fd C$13 ¼bls Mixed Addressing½ dgrs gSaA ;fn vki dkWye esa dkWih dj 
jgs gSa vkSj dkWye ds Address esa dksbZ ifjorZu ugha pkgrs ;k iafDr ls igys fpUg 
$ yxkrs gSA tSls fd C$13 ¼bls Hkh Mixed Addressing dgrs gSa½ ;fn vki iafDr 
esa dkWih djuk pgrs gSa ;k iafDr rFkk dkWye nksuksa ls igys tSls fd $C$13 ¼bls 
Absolute Addressing dgrs gSA½ ;fn vki ;g pkgrs gSa fd dkWih djrs le; 
lsy ds Address esa u rks iafDr vkSj u gh dkWye esa dksbZ ifjorZu gks½A bl 
mnkgj.k esa ge Absolute Addressing dk iz;ksx djrs gSaA  

   

D3 =C3/C13*100 =C3/C14*100 

D4 =C4/C13*100 =C4/C15*100 

D5 =C5/C13*100 =C5/C16*100 

… … … 

D11 =C11/C13*100 =C11/C22*100 
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vr% lsy D2 esa lw= =C2/C13*100 ds LFkku ij lw= =C2/$C$13*100 j[krs gSa½ 
vkSj bl lw= dks lsy D3 ls D11 rd dkWih djrs gSaA vki ns[k ldrs gSa fd vc 
gesa ;Fkksfpr ifj.kke izkIr gksxkA fp= 3-9 esa ,slk gh dkWih fd;k gqvk ,d lw= 
rFkk izfr”kr dk iwjk ifjdyu n”kkZ;k x;k gSA 

 

Absolute Addressing

Ñi;k Åij fn, fp= ds lsy D8 esa fn, lw= ij /;ku nsaA 

xzsM Kkr djus ds fy, geas xzsM ifjdyu fu;e dh vko”;drk iM+sxh tks fd 
xfrfof/k 4 esa fn;k gqvk gSA ge bl xfrfof/k dks IF Qyu ds iz;ksx }kjk vFkok 
VLOOKUP Qyu }kjk dj ldrs gSaA 

IF Qyu }kjk xzsM ifjdyu % 

Excel esa IF Qyu dk foU;kl ¼flaVSDl½ bl izdkj gS] 

If (Logical Condition tks fd psd dh tkuh gS] ;fn ;g Condition lR; 
gks rks D;k djuk gS] ;fn ;g Condition vlR; gks rks D;k djuk gS½ 

uhps nh gqbZ rkfydk lsy E2 esa xzsM ds ifjdyu ds lw= dk o.kZu fd;k x;k gSA 
Ñi;k /;ku nsa fd bl rkfydk esa ;g ekuk x;k gS fd lsy D2 esa izfr”kr vad 
fn, gSaA 

 
Logical 

Condition 
IF (condition,…,…) When condition is 

TRUE 
When condition is 

FALSE 

>=75% 

=IF (D2>=75,…, …) =(D2>=75,"A", …) 
;fn fdlh fo|kFkhZ 
ds izfr”kr vad 
75% ls Åij gSa rks 
mls A xzsM feysxkA 
Ñi;k /;ku nsa fd  

;fn fdlh 
fo|kFkhZ ds vad 
75% ls de gSA  
=IF (D2>=75, 
"A", ,d vU; IF 
condition fyf[k;s½ 
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A dks “ ” esa j[kk 
x;k gS D;ksafd ;g 
,d v{kj gSA 

>=60% 
ysfdu  
<75% gS 

=IF (D2>=75,"A", 
IF(D2>=60, …, …) 
Ñi;k /;ku nsa fd 
nwljh IF condition, 
igyh IF condition ds 
False okyh condition  
ds :i esa fy[kh gqbZ 
gSA vFkkZr~ nwljh IF 
condition dsoy rHkh 
ifjdfyr dh t,xh 
tc vad 75% ls de 
gksaxsaA  

= IF (D2>=75,"A", 
IF (D2>=60, "B", 
…) 
Ñi;k /;ku nsa fd B 
xzsM ds fy, % vad 
< 25% gSA blhfy, 
ge ;g tk¡p djuh 
iM+rh gS fd IF = 
D2>=60. vr% vad 
>-60 gSa ijarq < 75%  
gSA  

vad 60% ls de 
gSa =IF 
(D2>=75,"A", 
IF(D2>=60, "B", 
,d vU; IF 
condition fyf[k;s 

>= 40% 
ysfdu 
<60% gS 

=IF (D2>=75,"A", 
IF(D2>=60, "B", IF 
(D2>=40, …, …) 
IF (D2>=75,"A", 
IF(D2>=60, "B", IF 
(D2>=40, …, …) 
Ñi;k /;ku nsa fd 
nwljh IF condition ds 
FALSE okys Hkkx esa 
mRiUu gqbZ gSA bldk 
vFkZ gS fd rhljs IF 
ifjdyu dsoy rHkh 
fd;k tk,xk ;fn vad 
60% ls de gksaxs 
vFkkZr~ nksuksa ckgjh IF 
FALSE gksaA  

=IF (D2>=75,"A", 
IF(D2>=60, "B", IF 
(D2>=40, "C", …) 
IF (D2>=75,"A", 
IF(D2>=60, "B", IF 
(D2>=40, …, …) 
Ñi;k /;ku nsa fd 
rhljh IF condition 
ds FALSE okys Hkkx 
esa mRiUu gqbZ gSA bl 
dk vFkZ gS fd rhljs 
IF ifjdyu dsoy 
rHkh fd;k tk,xk 
;fn vad 60% ls 
de gksaxs vFkkZr~ nksuksa 
ckgjh IF FALSE 
gksaA  

vad fuf”pr :i 
ls 40% ls de gSa 
=IF 
(D2>=75,"A", 
IF(D2>=60, "B", 
IF (D2>=40, "C", 
xzsM D gksxk ) 

<  40% 

=IF (D2>=75,"A", 
IF(D2>=60, "B", IF 
(D2>=40, "C", "D"))) 
vc vki lsy E2 ds 
lw= dks lsy E3 ls 
E11 esa dkWih fd;k tk 
ldrk gSA fp= 3-10 
fo|kfFkZ;ksa ds xzsM 
n”kkZrk gSA  

  

vc lsy E2 ds lw= dks lsy E3 ds E11 esa dkWih fd;k tk ldrk gSA fp= 3-10 
fo|kfFkZ;ksa ds xzsM n”kkZrk gSA 
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IF

ikBdksa dks pkfg, fd Excel Qyuksa dk iz;ksx djuk izkjaHk djsa] tSlk fd xfrfof/k 
4 esa n”kkZ;k x;k gSA ;fn vko”;drk gks rks ,d Qyu ds vanj vkSj Qyu Hkh 
yxk, tk ldrs gSaA ,d vU; egÙoiw.kZ Qyu ftldk mi;ksx fdlh rkfydk ds 
ekuksa dks [kkstus ds fy, rFkk muds xzsM bR;kfn Kkr djus ds fy, fd;k tk 
ldrk gS] og gS VLOOKUP QyuA vkb;s] vc ge xfrfof/k 4 dks VLOOKUP 
Qyu dh lgk;rk ls djsaA

VLOOKUP 

Excel esa VLOOKUP Qyu dk foU;kl ¼Syntax½ bl izdkj gS % 

=VLOOKUP [eku ftls [kkstuk gS] og ifjlj ftlesa [kkstk tkus okyk 
eku rFkk izkIr fd;k tkus okyk eku fLFkr gksaxs] izkIr fd, tkus okys ekuksa ds 
fy, fufnZ’V ifjlj ds laxr LraHk la[;k] lfUudV feyku ¼TRUE½ vFkok lVhd 
feyku ¼FALSE½ dk o.kZu]A  

vkb;s] vc ge xfrfof/k 4 dks VLOOKUP Qyu }kjk djsaA VLOOKUP Qyu 
ds fy, gesa igys xzsM dh lhek,¡ fuf”pr djus okys ¼Cut Off½ vadksa dh vuqØfer 
rkfydk cukuh iM+rh gSA blds fy, fuEu rkfydk cukbZ xbZ gS % 

LOOKUP  

   

<  40% 0.0 D 

>= 40%  ysfdu  <60% 40.0 C 

>=60%  ysfdu  <75% 60.0 B 

>=75% 75.0 A 
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Ñi;k /;ku nsa fd ge bl rkfydk ds dsoy Nk;kafdr ¼Shaded½ Hkkx dk gh 
mi;ksx djsaxsA ;g rkfydk vki odZ”kkhV esa rS;kj dj ldrs gSaA vc vki lsy 
E2 esa lw= dks bl izdkj izfo’V dj ldrs gSa % 

=VLOOKUP(D2,$H$4:$I$7,2,TRUE) 

 lsy D2 esa og izfr”kr vad gSa ftls ifjlj H4 ls 17 tks fd 
rkfydk dk Nk;kafdr Hkkx gS] ds izfr”kr LraHk esa [kkstuk gSA D;ksafd lHkh 
dksf’Bdkvksa ¼lsyksa½ esa ,d gh ifjlj ds fy, lw= dkWih fd;k tkuk gS] blfy,] 
Absolute Addressing dk iz;ksx fd;k x;k gSA blhfy, bls $H$4:$I$7 ds :i 
esa fy[kk x;k gSA eku 2 ;g n”kkZrk gS fd D2 ds eku dk izfr”kr eku 
¼Percentage Value½ ds lkFk feyku djus ds i”pkr~ ifj.kke dks ntZ djus ds 
fy,] nwljs dkWye@LraHk dk vFkkZr~ xzsM dkWye dk mi;ksx fd;k tk,xkA D;ksafd 
;g iwjk lgh ugha gks ldrk] vr%] pkSFks iSjkehVj@izkpy ds rkSj ij TRUE dk 
p;u fd;k x;k gSA lsy E2 esas lw= fy[kus ds i”pkr~] ge lw= dks lsy C3 ls 
C11 rd dkWih dj ldrs gSaA fp= 3-11 bl izdkj izkIr ifj.kke dks n”kkZrk gSA 
Ñi;k lsy E8 ds lw= ij /;ku nsaA 

 
VLOOKUP

vki fp= 3-10 rFkk 3-11 dh rqyuk djds ;g ns[k ldrs gSa fd nksuksa lw=ksa }kjk 
izkIr ifj.kke leku gSaA 

dk;Z 1 ds MsVk ds fy, vf/kdre] U;wure rFkk vkSlr vad Kkr 
dhft,A lkFk gh] xzsM~l ds fy, ckjackjrk vkcaVu Kkr dhft,A 

gesa dsoy vf/kdre] U;wure rFkk vkSlr Kkr djus ds fy, lw= fy[kuk gksxkA ;s 
lw= gSa %  

vf/kdre vad =MAX(C2:C11) vf/kdre Kkr djus ds fy, 

vkSlr vad =AVERAGE(C2:C11) vkSlr Kkr djus ds fy, 

U;wure vad =MIN(C2:C11) U;wure Kkr djus ds fy, 
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vc ;g dSls Kkr djsa fd dkSu-ls lw= dk mi;ksx djuk gS\ blds fy, fo|kFkhZ 
ml lkWQ~Vos;j dh lgk;rk ysa ftldk og iz;ksx dj jgs gSaA izR;sd lkaf[;dh; 
lkWQ~Vos;j iSdst esa mi;ksxdrkZ dh lgk;rk ds fy, le`) Help Documentation 
¼izys[ku½ miyC/k gksrk gSA ckjackjrk vkcaVu ds fy,] vki uhps fn, lw=ksa dk 
iz;ksx dj ldrs gSa ¼dksf’Bdkvksa ¼Cells½ ds lanHkZ ns[kus ds fy, fp= 3-12 ns[ksa½A  

    
A =COUNTIF($E$2:$E$11, G7) ftl ifjlj ds lsyksa ds xzsM Kkr djus 

gSa muds lSYl dh la[;k dh x.kuk 
djuh gS ;fn ifjlj esa lSYl fof'k"V 
xzsM G7 ;k G8 ;k G9 ;k G10 ds cjkcj 
gksA 

B =COUNTIF($E$2:$E$11, G8) 
C =COUNTIF($E$2:$E$11, G9) 

D 
=COUNTIF($E$2:$E$11, 
G10) 

 
=SUM(H7:H10) 

lHkh ckjackjrkvksa dk ;ksx] fo|kfFkZ;ksa  
dh dqy la[;k ds cjkcj gksuk pkfg,A 

 

1½ Hkkx 3-4 esa iz;qDr lHkh Qyuksa dk mÌs”; rFkk foU;kl ¼Syntax okD;-jpuk½ 
fyf[k;sA izR;sd dk ,d mnkgj.k Hkh nhft,A 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

2½ ifj”kq) irkfHkxeu ¼Absolute Addressing½ lw=ksa rFkk Qyuksa ds D;k ykHk 
gSa\ 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 
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3½ 5 vyx fo’k;ksa esa 10 fo|kfFkZ;ksa }kjk izkIrkadksa ds fy, ,d LizSM”khV cukb,A 
eku yhft, izR;sd fo’k; ds vf/kdre vad 50 gSaA izR;sd fo|kFkhZ ds izR;sd 
fo’k; esa izkIr vadksa dk izfr”kr Kkr dhft,A lkFk gh] izR;sd fo|kFkhZ ds fy, 
dqy izkIrkad rFkk dqy izfr”kr var Kkr dhft,A dksbZ Hkh fo|kFkhZ fdlh 
fo’k; esa mÙkh.kZ ¼Pass½ ?kksf’kr fd;k tk,xk ;fn og ml fo’k; esa de-ls-de 
40% vad izkIr djsaA dksbZ Hkh Nk= lQy ¼Successful½ ?kksf’kr fd;k tk,xk 
tc og izR;sd fo’k; esa mÙkh.kZ gksA lQy fo|kfFkZ;ksa dh lwph Kkr dhft,A 
;fn vko”;drk gks] rks mi;qDr ekU;rk,¡ yh tk ldrh gSaA 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

 ----------------------------------------------------------------------------------------------------------------------------------------------------- 

pkVZ vk¡dM+ksa dk vkys[kh;@n`”;kRed fu:i.k djrs gSaA izR;sd lkaf[;dh; 
lkWQ~Vos;j esa pkVksZa dk ,d cM+k laxzg miyC/k gksrk gSA lkaf[;dh; fo”ys’k.k ds 
lanHkZ esa pkVksZa dh foLr`r ppkZ ge bl ikB~;Øe dh bdkbZ 6 esa djsaxsA bl Hkkx 
esa ge ,d ljy pkVZ cukus dh izfØ;k dk dsoy ,d laf{kIr ifjp; nsaxsA

fp= 3-12 esa fn, gq, xzsM~l ds ckjackjrk vkcaVu ds fy, ,d 
dkWye pkVZ cukb,A vkys[k esa v{kksa ds mi;qDr “kh’kZd Hkh gksus pkfg,A  

v{kksa ds “kh’kZdksa ds lkFk vkys[k cukus ds fy, geus xzsM vkcaVu MsVk dks bl 
izdkj la”kksf/kr fd;k fd lHkh dkWye mi;qDr “kh’kZdksa ds lkFk gksaA ;g la”kksf/kr 
MsVk uhps nh xbZ rkfydk esa ns[kk tk ldrk gS % 

 Frequency

A 5 

B 1 

C 3 

D 1 

10 

odZ”khV ds Nk;kafdr ¼shaded½ Hkkx dk p;u dhft, rFkk xzkQ cukus ds fy, 
Insert tab esa tkdj Create graph dk p;u dhft, rFkk Charts fjcu esa ls 
Column dk p;u dhft,A ,slk djus ij dkWye pkVZ ds fofHkUu izdkjksa dh ,d 
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lwph [kqy tk,xhA fodYi @-D Column esa ls Clustered Column pqfu,] tSlk 
fd fp= 3-13 esa n”kkZ;k x;k gSA 

 

vki ns[ksaxs fd odZ”khV esa ,d dkWye pkVZ lfUufo’V gks tk,xkA ijarq bl pkVZ esa 
dksbZ “kh’kZd ugha gS ¼ fp= 3-14 ns[ksa½A 

 

/;ku nsa fd bl fp= ds Åijh Hkkx esa Chart tools ds lkFk rhu vkSj VSc Hkh 
fn[k jgs gSa % ] -  rFkk A vki fofHkUu fodYiksa esa ls dksbZ 
Hkh fMt+kbu pqu ldrs gSaA bl xfrfof/k ds fy, ge viuk /;ku dsoy pkVZ dk 
“kh’kZd rFkk pkVZ esa iz;ksx gksus okys v{kksa ¼Axes½ ds “kh’kZd miyC/k djokus ij gh 
dsafnzr djsaA lkFk gh] pkVZ esa fn[kk, x, ladsr ¼series1½ Hkh gVk fn, tkus 
pkfg,A ;s lHkh xfrfof/k;k¡ Layout Vsc dk iz;ksx djds dh tk ldrh gSaA 
Layout Vsc dk p;u djsa rFkk fuEufyf[kr dke djsa % 
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Labels fjcu esa chart title pqusaA ,slk djus ij fofHkUu fodYi [kqy tk,¡xs tSls 
fd fp=  3-15 ¼d½ esa n”kkZ, x, gSaA buesa ls Above chart option pqusaA tc vki 
;g fodYi pqusaxs] pkVZ ds Åijh fgLls esa chart title vk tk,xk ¼fp= 3-15[k 
ns[ksa½A ,d mi;qDr pkVZ “kh’kZd nsus ds fy, tSls fd Frequency Distribution of 
Grades tks fd Cell G2 esa gS] = fy[ksa rFkk lsy G2 dks pqusaA vc gesa Formal 
bar esa =Charts!$G$2 fn[kkbZ nsxk ¼fp= 3-15x ns[ksa½A  

;gk¡ charts odZ”khV dk uke gSA ;fn vkius odZ”khV dks dksbZ uke ugha fn;k gS] 
rks ;g sheet1 vFkok sheet2 gks ldrk gSA between in Data: list, 0 in 
Minimum: text box and =$C$1 in the Maximum: tSlk fd fp= 3-15d esa 
fn[kk;k x;k gSA 
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tSls gh vki Enter cVu dks fDyd djsaxs pkVZ dk “kh’kZd Frequency 
Distribution of Grade gks tk,xk ¼fp= 3-16 ns[ksa½A 

vc] vki blh izdkj v{k “kh’kZd pqu ldrs gSaA blds fy, vkidks uhps fn, 
fodYi pquus gksaxs %   

Axis Title  Primary Horizontal Axis Title  Title Below Axis  (lw= 
iV~Vh esa = fy[ksa] lsy G3 dks pqusa rFkk Enter cVu dks fDyd djsa½ 
Axis Title  Primary Vertical Axis Title  Rotated Title  (put = in 
formula bar and select cell H3 and press Enter key) 

vc xzkQ@pkVZ esa ladsr Series1 dks pqusa] ekWml ds nk;sa cVu dks fDyd djsa 
rFkk fodYi Delete dk p;u djsaA  

 

vki blh MsVk ds fy, Pie Chart Hkh cuk ldrs gSaA blds fy, vkidks dsoy 
Charts fjcu esa tkdj Pie pquuk gksxk vksj mlds i”pkr~ pie chart dk izdkj 

pquuk gksxkA geus ;gk¡ 2-D ikbZ pkVZ ¼pie chart½ pquk gSA MsVk yscy n”kkZus ds 
fy, fodYi Layout Data LabelsCenter pqusaA varr% gesa fp= 3-17 esa 

n”kkZ;k x;k ikbZ-pkVZ izkIr gksxkA  

 

blh izdkj] vki lkaf[;dh; lkWQ~Vos;j ds iz;ksx ls vki vU; pkVZ Hkh cuk ldrs gSaA 

5

1

3

1

Frequency Distribution of Grade 
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,d egÙoiw.kZ xfrfof/k] ftls ge fdlh lkaf[;dh; lkWQ~Vos;j ds ek/;e ls dj 
ldrs gSa] og gS fdlh vk¡dM+k lewg ds fy, fofHkUu lkaf[;dh; ijh{k.k djukA ;s 
ijh{k.k Data VSc esa miyC/k Data Analysis fodYi ds iz;ksx ls fd, tk ldrs 
gSaA ;|fi] MS- Excel ds dbZ laLdj.kksa esa ;g fodYi rRdky miyC/k ugha gksrs 
rFkk bUgsa tksM+uk iM+rk gSA bl Hkkx esa ge Excel ds Analysis Tool iSd dks 
iz;ksx djus dh fof/k dh O;k[;k djsaxs ftlls ikBd vk¡dM+ksa ij fofHkUu 
lkaf[;dh; ijh{k.k dj ldsaA 

ijarq igys MsVk VSc esa tkdj tk¡p dj ysa fd Excel dk tks laLdj.k vkids ikl 
miyC/k gS mlesa MsVk fo”ys’k.k fodYi miyC/k gS vFkok ughaA MsVk fjcu ds lcls 
nkbZa vksj ds fgLls dh tk¡p djsaA ;fn blesa MsVk fo”ys’k.k vkbdkWu u fn[ks ¼fp= 
3-18 ns[ksa½] rks bl Hkkx esa fn, dne mBk,¡A  

 

MsVk fo”ys’k.k iSd dks tksM+uk % 

MS-Excel Office cVu dk p;u djsaA blls fuEufyf[kr fodYi fn[ksaxs % 

 

Office
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Ñi;k uhps dh vksj fn, Options cVu dks nck,aA ,slk djus ls Excel Options 
dk ,d Mk;ykWx ckWDl [kqy tk,xkA blds ck,¡ Qyd ¼pane½ esa Add-Ins dks 
pqusa ¼fp= 3-20 ns[ksa½ rFkk OK cVu nck,¡ tks fd uhps dh vksj nk,a dksus ij 
fLFkr cVuksa esa ls gSa ¼ijarq bl fp= esa ugha fn[k jgk½A 
 

 
 

Add-Ins

Mk;ykWx ckWDl fuEu :i esa ifjofrZr gks tk,xk %  
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Ñi;k /;ku nsa fd Analysis Tool  gkbZykbV gks x;k gS rFkk Manage : 
fyLV ckWDl esa Excel Add-Ins pquk x;k gSA bl fyLV ckWDl ds lkFk fn, cVu 
Go… dks nck,¡A ,slk djus ij fuEufyf[kr Mk;ykWx ckWDl lkeus vk tk,xk %  

 

Analysis Tool Pak ls igys fn, pSd ckWDl dks pSd djsa ¼pqusa½ rFkk OK cVu 
dks nck,¡ vki ns[ksaxs fd MsVk VSc ij MsVk fo”ys’k.k ¼Data Analysis½ fodYi 
[kqy tkrs gSa tSlk fd Åij fn[kk;k x;k gSA bu fodYiksa dks ge bl ikB~;Øe 
esa vkxs vkus okyh bdkb;ksa esa iz;ksx djrs gSaA 

 

-

bl bdkbZ esa] geus ikBdksa dk ifjp; lkaf[;dh; lkWQ~Vos;j iSdsftl~ dh dqN 
egŸoiw.kZ fo”ks’krkvksa ls djok;kA fofHkUu lkaf[;dh; iSdsftl~ esa fofHkUu fodYiksa 
dk mi;ksx djus dh izfØ;k fHkUu gks ldrh gSA bl bdkbZ ds fy, geus MsVk 
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gSaMfyax ds dqN egŸoiw.kZ igyqvksa dks n”kkZus ds fy, geus MS Excel dk iz;ksx 
fd;k gSA geus bl bdkbZ esa lw=ksa rFkk Qyuksa dh O;k[;k dh gS tks fd izR;sd 
lkaf[;dh; iSdst dk fgLlk gksrs gSaA bl bdkbZ esa] Excel ds dqN ljy Qyuksa ds 
ckjs esa ppkZ dhA  

pkVZ lkaf[;dh; fo”ys’k.k esa vR;ar mi;ksxh fl) gksrs gSaA bl bdkbZ esa] ljy 
pkVZ cukus dh fof/k dk ifjp; fn;k x;k gSA vkxs vkus okyh bdkb;ksa esa ge 
lkaf[;dh; iSdsftl~ ds igyqvksa ij foLrkj ls ppkZ djsaxsA 

1½ 10 pfpZr lkaf[;dh; lkWQ~Vos;jl~ ds uke Kkr dhft,A buds egŸoiw.kZ 
Qyuksa ds ckjs esa tkudkjh izkIr dhft,A izR;sd lkWQ~Vos;j dh dher Hkh 
Kkr dhft,A 

2½ ik¡p fofHkUu izdkj ds Qyuksa dh lwph cukb;sA pkj Qyuksa dh O;k[;k muds 
izkpyksa rFkk mnkgj.k lfgr dhft,A 

3½ vius daI;wVj esa Excel esa Analysis Tool Pack tksMs+A  

4½ vf/kdrj lkaf[;dh; lkWWQ~Vos;j esa ik, tkus okys fofHkUu izdkj ds 
pkVZ~l@vkys[kksa dh lwph cukb;sA 

5½ ,d ijh{kk esa 25 fo|kfFkZ;ksa }kjk izkIrkad uhps fn, gSaA ijh{kk esa vf/kdre 
vad 75 gSaA 

  39 37 59 61 56 63 38 30   56 50  
  70 65 59 50 32 58 51 42 25 43  
  38 30 54 61 44 

i½ bu fo|kfFkZ;ksa ds izkIrkadksa okyh ,d odZ”khV cukb;s rFkk izR;sd 
fo|kFkhZ ds izfr”kr vad Kkr dhft,A 

ii½ ,sls fo|kfFkZ;ksa dh la[;k Kkr dhft, ftUgksaus 50% ls vf/kd vad 
izkIr fd, gSaA 

iii½ uhps fn, fu;e ds vk/kkj ij izR;sd fo|kFkhZ dk xzsM Kkr dhft, % 
80% vkSj mlls vf/kd % A+, 60% rFkk mlls vf/kd ijarq 80% 
ls de % B+, 60% ls de % C+. 

iv½ xzsM vkcaVu dk Pie pkVZ cukb;sA 

lkaf[;dh; lkWQ~Vos;j fujarj fodflr gks jgs gSaA lkWQ~Vos;j fuekZrk ¼Developer½ 
muesa fur ubZ fo”ks’krk,¡ miyC/k djok jgs gSaA Ñf=e cqf) ¼Artificial 
Intelligence½ vkSj e”khu yfuZax miLdj ds eq[;/kkjk esa Øfed iz;ksx ls 
lkaf[;dh; fo”ys’k.k ds vkSj vf/kd csgrj miLdj Hkfo’; esa miyC/k gksaxsA ikBdksa 
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ds fy, fdlh Hkh lkWQ~Vos;j ds ckjs esa viuh tkudkjh dks c<+kus dk lcls vPNk 
rjhdk ;g gS fd lkWQ~Vos;j esa miyC/k Help dk mi;ksx djsaxsA vf/kdrj 
lkWQ~Vos;jksa ls Help lkekU;r% YouTube ij ohfM;ks ds ek/;e ls Hkh miyC/k 
gksrh gSaA lkaf[;dh; fo”ys’k.k ds fy, cM+s iSekus ij fu%”kqYd vkWuykbu ikB~;Øe 
¼MOOC Massive Online Courses½ miyC/k gSaA 

1½ cgqr ls vPNs lkaf[;dh; lkWQ~Vos;j ekStwn gSaA buesa “kkfeyh gSa % vkbZ-ch-,e- 
dk ,l-ih-,l-,l- ¼SPSS½] R izksxzkfeax] MATLAB, Octave, SAS, 
Minitab vkfn vkfnA bu lHkh ds vk¡dM+ksa ds fo”ys’k.k ds fy, vPNs 
varjkQyd gSa] ;s pkVZ@fp=kadu dh lqfo/kk Hkh iznku djrs gSa ftuds vk/kkj 

ij fooj.kkRed] izkpy vk/kkfjr vkSj xSj-izkpy ijh{k.k ,oa izfreku jpuk 
laHko gksrh gSA vki buds vfHky{k.kksa dh tkudkjh www ij ik ldrs gSaA 

2½ fo”ys’k.k dk lcls fu.kkZ;d vax vk¡dM+ksa dh lVhdrk gSA ;gk¡ lVhdrk dk 

vHkko xyr ifj.kkeksa vkSj fu’d’kksZa dk dkj.k cu tkrk gSA blls cgqr-lk 
le; Hkh cckZn gksrk gSA  

3½ bu dneksa dk vuqlj.k djsa % 

• fn, x, vk; ds vk¡dM+s ,d LraHk ¼dkWye½ esa ntZ djsa( 

• bl izdkj ntZ vk; ds vk¡dM+ksa dks Select dj ,d vk¡dM+k lR;kiu lw= 
dh jpuk djsa % 

         Data  Data Tools  Data Validation  Data Validation… 

• vk¡dM+k oS/krk ¼Data Validation½ Mk;ykWx ckWDl esa fuEu fp= ds vuqlkj 
eku pqudj OK cVu nck,¡ % 
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• vc pqusa % Data  Data Tools  Data Validation  Circle Invalid 
Data 

• ;g mu vk¡dM+ksa dks oÙ̀kkafdr dj nsxk tks iw.kk±fdr fu;e dh 
voekuuk dj jgs gSa % ns[ksa fuEu fp= % 
 

 

1½ vki ftl iSdst dk iz;ksx dj jgs gSa mlds help dks bLrseky djrs gq, bl 
rkfydk dks Hkjsa % 

 Syntax  

IF IF ¼< ”krZ ;k rkfdZd okD; 
>] [eku ;fn “krZ lgh gks]( 
[eku ;fn “krZ lgh ugha 
gks] 

IF Qyu dk iz;ksx “krZ 
ds vuqlkj eku ijh{k.k 
,oa fu;r djus ds fy, 
fd;k tkrk gSA 

VLOOKUP -- -- 

MAX   

MIN   

COUNTIF   

SUM   

2½ ,d dk;ZiVy ¼Worksheet½ esa lw= gksus pkfg, & ;s lw= gh lqfuf”pr djrs 
gSa fd fdlh dks’Bd dh izfof’V cnyus ij ekuksa dk iqu% ewY;kadu Hkh Lor% gh 
gks tk,xkA lw=ksa ls dk;ZiVy dk iz;ksx djuk vklku gks tkrk gSA ije :i 

esa LFkku fu/kkZj.k ml le; fo”ks’k mi;ksxh gksrk gS tc feyrs-tqyrs lw= 
fofHkUu dks’Bdksa esa dkWih fd, tkrs gSa vkSj dqN dks’Bd lHkh lw=ksa esa iz;ksx 
gksrs gksaA Qyu vkidks tfVy dk;Z ljyrk ls djus esa lgk;d jgrs gSaA 
mnkgj.k ds fy,] VLOOKUP, COUNTIF vkfnA 

3½ vki viuk lek/kku@gy Lo;a fudky ldrs gSaA ,d laHko gy bl izdkj gS% 
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 mi;qZDr esa iz;ksx fd, x, lw= bl izdkj gSa % 

 

1½ vkidks lpZ batu dk iz;ksx dj WWW ls bl tkudkjh dks tk¡puk gksxkA 
;g lwph cnyrh jgrh gSA 

2½ vki ftl lkWQ~Vos;j dk iz;ksx dj jgs gSa mldk *help* ns[ksaA vusd izdkj ds 
Qyu gksrs gS] tSls fd math, logical vkfnA 

3½ bdkbZ ds vafre Hkkx esa laiw.kZ izfØ;k crkbZ xbZ gSA vkidks crk, x, dneksa 
dk vuqlj.k djuk gSA 

4½ vki ftl lkaf[;dh lkWQ~Vos;j dk iz;ksx dj jgs gSa mldk fooj.k ns[ksaA 

5½ ;g iz”u vki Lo;a gy djsaA 
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