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 m¤¢vebvi msÁv I Gi gZev` 
Definition and Theory of Probability 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• m¤¢vebvi wewfbœ cÖKvi msÁv wjL‡Z cvi‡eb; 
• m¤¢vebvi wewfbœ gZev` e¨vL¨v Ki‡Z cvi‡eb| 

 

m¤¢vebvi msÁv 
Definition of Probability 

†Kvb NUbv NUv ev bv NUv m¤ú‡K© wbwðZ bv n‡jB m¤¢vebv e¨envi Kiv nq| mvaviYfv‡e †Kvb NUbv NU‡e wK 
NU‡e bv Zvi cwigvcB m¤¢vebv| †Kvb ˆ`e cixÿ‡Yi GKwU NUbvi AbyK‚j djvdj msL¨v Ges †gvU djvdj 
msL¨vi AbycvZ‡K H NUbvi m¤¢vebv e‡j| 

A_©vr m¤¢vebv = 
 †Kvb NUbvi AbyK‚j djvdj msL¨v
cixÿ‡Yi †gvU djvdj msL¨v   

hw` †Kvb cixÿ‡Yi †gvU djvdj msL¨vn Ges †Kvb NUbv A Gi AbyK‚j djvdj msL¨v m nq Zvn‡j A NUbvwU 

NUvi m¤¢vebv, P(A) =
m

n
  

D`vniY : †Kvb GKwU wbi‡cÿ gy ª̀v wb‡ÿ‡c gv_v DVvi m¤¢vebv, P(H) = 
1

2
  

m¤¢vebv m¤úwK©Z KwZcq aviYv 
Some Concepts Related to Probability 

K) cixÿY (Experiment):wbw ©̀ó k‡Z©i Aax‡b cwiPvwjZ Ggb GKwU KvR, hv cybive„wË NUv‡bv hvq Zv‡K 
cixÿY e‡j| 

L)  ˆ`e cixÿY (Random experiment):ˆ`e cixÿY (Random experiment) Gi ‡ÿ‡Î m¤¢ve¨ djvdj mg~n 
Rvbv _vK‡jI Zv‡`i g‡a¨ †KvbwU NU‡e wbwðZfv‡e ejv hvq bv|cixÿ‡Yi djvdj mg~n ˆ`e wbf©i e‡j, 
G‡K ˆ`e cixÿY (Random experiment) I ejv nq|†hgb: †Kvb GKwU wbi‡cÿ Q°v wb‡ÿc Kivi KvRB 
cixÿY| G‡ÿ‡Î m¤¢ve¨ djvdj mg~n 1, 2, 3, 4, 5, 6 n‡jI †Kvb djvdjwU cvIqv hv‡e Zv wbwðZ fv‡e ejv 
hvq bv| 

M)  †Póv (Trial): †Kvb GKwU ˆ`e cixÿ‡Y cÖ‡qvRbxq Kvh©µg m¤úbœ Kiv‡K †Póv ev Uªvqvj e‡j| †hgb : GKwU 
gy ª̀v 10 evi wb‡ÿc Kiv n‡j, cÖ‡Z¨K wb‡ÿcB GK GKwU Uªvqvj ev †Póv| 

N)  bgybv †ÿÎ (Sample Space):†Kvb ˆ`e cixÿ‡Yi m¤¢ve¨ djvdj mg~‡ni †mU‡K bgybv †ÿÎ e‡j|bgybv 
†ÿÎ‡K ms‡ÿ‡c S Øviv wjLv nq|†hgb: GKwU gy ª̀v wb‡ÿc cixÿvq m¤¢ve¨ djvdj mg~n H I T| AZGe 
bgybv †ÿÎ,S = {H,T}. 

O)  bgybv we› ỳ (Sample point):bgybv †ÿ‡Îi cÖ‡Z¨K djvdj‡K bgybv we› ỳ (Sample point) e‡j|†hgb: GKwU 
gy ª̀v wb‡ÿc cixÿvi bgybv †ÿÎS = {H, T} এবং এর bgybv we› ỳn‡”Q 2wU| A_©vr, n(S)=2,[H I T ] 

P)  NUbv (Events): †Kvb cixÿvq cÖvß GKwU wbw ©̀ó ˆewk‡ó¨i AbyK‚j djvd‡ji †mU‡K NUbv e‡j| A_©vr bgybv 
†ÿ‡Îi Dc‡mU‡K NUbv e‡j| G‡K ms‡ÿ‡c Bs‡iRx eo Aÿi A, B, CBZ¨vw` Øviv wjLv nq| wb‡¤œ wewfbœ 
cÖKvi NUbv m¤ú‡K© Av‡jvPbv Kiv n‡jv: 

cvV 1.1 
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1.  mij NUbv (Simple Events):hw` †Kvb NUbv GKwU bgybv we› ỳ wb‡q MwVZ nq Zvn‡j H NUbv‡K 
mij NUbv e‡j|†hgb: A= {H}, B = {HH}, C = {1}BZ¨vw`| 

2. †hŠwMK NUbv (Compound Events):hw` †Kvb NUbv GKvwaK bgybv we› ỳ wb‡q MwVZ nq Zvn‡j H 
NUbv‡K †hŠwMK NUbv e‡j|†hgb : A = {HH, TT}, B = {2, 4, 6}BZ¨vw`| 

3. wbwðZ NUbv (Sure Event):†Kvb cixÿvq GKwU NUbv NUvi m¤¢vebv GK n‡j NUbvwU wbwðZfv‡e NU‡e, 
d‡jZv‡K wbwðZ NUbv e‡j| 

4.  AwbwðZ NUbv (Uncertain Event):†Kvb cixÿvq GKwU NUbv NU‡ZI cv‡i Avevi bvI NU‡Z 
cv‡i, Giƒc NUbv‡K AwbwðZ NUbv e‡j| 

5. c~iK ev cwic~iK NUbv (Complementary Events): †Kvb bgybv †ÿ‡Îi mv‡_ mswkøó †Kvb NUbvi 
AbyK‚j djvdj¸‡jv ev` w`‡q Aewkó djvdj¸‡jvi †mU‡K cÖ_‡gv³ NUbvi cwic~iK NUbv e‡j| A_©vr 
†Kvb cixÿ‡Yi GKwU wbw ©̀ó NUbvi wecixZ NUbvB cwic~iK NUbv| †Kvb NUbv A Gi cwic~iK NUbv‡K 
A

cev A'ev Ᾱ Øviv wjLv nq|†hgb : †Kvb Q°v GKevi wb‡ÿ‡ci bgybv †ÿÎ, S = {1, 2, 3, 4, 5, 6}G‡ÿ‡Î 
†Rvo msL¨v cvIqvi NUbv, A = {2, 4, 6}n‡j Zvi cwic~iK NUbv n‡e Ac

 = S - A = {1, 3, 5} 
  wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv nj:  

6.  m¤ú~iK NUbv (Supplementary Events):  †Kvb ˆ`e cixÿ‡Yi cÖvß djvdj¸‡jv ci¯úi 
eR©bkxj NUbv n‡j Ges Zv‡`i mw¤§wjZ †mU hw` bgybv †ÿ‡Îi mgvb nq Zvn‡j H NUbv¸‡jv‡K m¤ú~iK 
NUbv e‡j| †hgb: GKwU gy ª̀v wb‡ÿc cixÿvi djvdj n‡”Q H Ges T; †h‡nZz Zviv ci¯úi eR©bkxj 
Ges Zv‡`i mw¤§wjZ †mU {H, T} n‡”Q H cixÿvi bgybv †ÿÎ| AZGe NUbvØq‡K m¤ú~iK NUbv e‡j| 

7. ci¯úi eR©bkxj ev wew”Qbœ NUbv (Mutually Exclusive Events):†Kvb ˆ`e cixÿ‡Y hw` ỳB ev 
Z‡ZvwaK NUbv Ggb nq †h, Zv‡`i †h †Kvb ỳwU NUbv GK‡Î NUv m¤¢e bq, Zvn‡j H NUbv¸‡jv‡K 
ci¯úi eR©bkxj NUbv e‡j| G‡ÿ‡Î NUbv¸‡jvi g‡a¨ †Kvb mvaviY we› ỳ _v‡K bv|†hgb:A = {2, 4, 6} 

Ges B = {1, 3, 5}NUbvØq ci¯úi eR©bkxj NUbv| wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv njÑ 

  
 

8. ci¯úi AeR©bkxj NUbv ev Awew”Qbœ NUbv (Non Mutually Exclusive Events): †Kvb ˆ`e cixÿ‡Y 
hw` ỳBwU NUbv Ggb nq †h, Zv‡`i GK‡Î NUv m¤¢e Zvn‡j NUbv ỳÕwU‡K ci¯úi AeR©bkxj NUbv e‡j: 
G‡ÿ‡Î NUbvØ‡qi g‡a¨ mvaviY we› ỳ _v‡K|†hgb : A = {1, 2, 4} Ges B = {2, 3, 5}NUbvØq ci¯úi 
AeR©bkxj NUbv| wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv nj- 
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9.  ¯̂vaxb NUbv (Independent Events): ỳwU NUbvi g‡a¨ †h †Kvb GKwU NUvi m¤¢vebv, Ab¨wU NUv ev 
bv NUvi Dci wbf©i bv K‡i Zvn‡j Zv‡`i‡K ¯̂vaxb NUbv e‡j| Ab¨fv‡e hw` ỳwU NUbv GK‡Î NUvi 
m¤¢vebv Zv‡`i c„_Kfv‡e NUvi m¤¢vebvi ¸Yd‡ji mgvb nq Z‡e Zv‡`i‡K ¯̂vaxb NUbv e‡j|  

10. Aaxb NUbv (Dependent Events) : ỳÕwU NUbvi g‡a¨ †h †Kvb GKwU NUvi m¤¢vebv, AciwU NUv ev bv 
NUvi Dci wbf©i Ki‡j Zv‡`i‡K Aaxb NUbv e‡j| Ab¨fv‡e hw` ỳwU NUbv GK‡Î NUvi m¤¢vebv Zv‡`i 
c„_Kfv‡e NUvi m¤¢vebvi ¸Yd‡ji mgvb bv nq Z‡e Zv‡`i‡K Aaxb NUbv e‡j| 

11. mgm¤¢ve¨ NUbv (Equally likely Events) :†Kvb cixÿ‡Yi cÖ‡Z¨KwU NUbv NUvi m¤¢vebv mgvb n‡j D³ 

NUbv¸‡jv‡K mgm¤¢ve¨ NUbv e‡j|†hgb: †Kvb GKwU gy ª̀v wb‡ÿc cixÿvq gv_v (H) DVvi m¤¢vebv 
1

2
 Ges 

†jR (T) DVvi m¤¢vebv 
1

2
 | AZGe HI TNUbvØq mgm¤¢ve¨ NUbv| 

12. Am¤¢e NUbv (Impossible Event)t †Kvb cixÿvi djvd‡j †h NUbv †Kvb w`b NU‡e bv Zv‡K Am¤¢e 
NUbv e‡j| 

 

m¤¢vebvi wewfbœ gZev`  
Theory of Probability:     
m¤¢vebv kãwUi mywbw ©̀ó e¨vL¨v AvR ch©šÍ GL‡bv cvIqv hvq wb| wewfbœ mgq wewfbœ e¨w³eM© m¤¢vebv‡K 
wewfbœfv‡e msÁvwqZ K‡i‡Qb| G ch©šÍ m¤¢vebvi †h e¨vL¨v cvIqv †M‡Q, †m¸‡jv‡K PviwU †kÖwY‡Z fvM 
Kiv n‡q‡Q| h_v:  
K. aªæc`x (Classical) ev Ae‡ivnx (Aprior) ev MvwYwZK (Mathematical) m¤¢vebv, 
L. cixÿvjä (Empirical) ev Av‡ivnx (Posterior) ev cwimsL¨vwbK (Statistical) ev Av‡cwÿK (Relative) 
m¤¢vebv| 
M. e¨w³ wbf©i (Subjective) m¤¢vebv 
N. ¯̂Z: wm× (Axiomatic) m¤¢vebv| 
 

K. aªæc`x ev Ae‡ivnx ev MvwYwZK m¤¢vebv(Priori Probability) 

†Kvb ˆ`e cixÿ‡Yi GKwU NUbvi AbyK~j djvdj msL¨v‡K H cixÿ‡Yi mgm¤¢ve¨, ci¯úi eR©bkxj I m¤ú~iK 
djvdj msL¨v Øviv fvM K‡i †h gvb cvIqv hvq Zv‡K H NUbvi aªæc`x m¤¢vebv e‡j| 
†Kvb cixÿ‡Y n msL¨K mgm¤¢ve¨, ci¯úi eR©bkxj I m¤ú~iK djvd‡ji g‡a¨ †Kvb NUbv A Gi AbyK‚‡j djvdj 
msL¨v m n‡j, A Gi m¤¢vebv n‡e- 

P(A) = 
ANUbvi AbyK‚‡j djvdj msL¨v
cixÿ‡Yi †gvU djvdj msL¨v   = 

m

n
  

 

L. cixÿvjä ev Av‡ivnx ev cwimsL¨vwbK m¤¢vebv(Posterior Probability) 
c~e© wba©vwiZ kZ© wVK †i‡L †Kvb cixÿv‡K AmsL¨evi cybive„wË Kiv n‡j †Kvb NUbvi AbyK‚j djvdj msL¨vi m‡½ 
cixÿvi †gvU djvdj msL¨vi Abycv‡Zi mxgvwqZ gvb‡K D³ NUbvi Av‡ivnx m¤¢vebv e‡j| awi †Kvb NUbv A Gi 
AbyK‚j djvdj msL¨v m Ges †gvU †Póvi msL¨v n †K AmsL¨vi c~bive„wË Kiv n‡j, A Gi m¤¢vebv n‡e- 

P (A)  = 
Lt

n ∞→
m

n
  

GB msÁvwU cÖ̀ vb K‡ib Rvg©vwb MwYZwe` R. Von Mises 
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M. e¨w³ wbf©i m¤¢vebv (Subjective Probability) 

†h m¤¢vebv †Kvb e¨w³ we‡k‡li wek¦vm, we‡ePbv I AwfÁZvi Av‡jv‡K wbY©q Kiv nq Zv‡K e¨w³ wbf©i m¤¢vebv 
e‡j| 
wewfbœ e¨w³i „̀wó fw½i wfbœZvi Kvi‡Y GKB NUbvi m¤¢vebv wfbœ wfbœ n‡q _v‡K| †hgb: AvR e„wó nevi m¤¢vebv K 
e¨w³ 70% g‡b Ki‡jI L e¨w³i g‡Z 20% n‡Z cv‡i| 
GB msÁvwU cÖ̀ vb K‡ibKyness I Jeffreys cÖgyL MwYZwe`MY| Z‡e msÁvwUi MvwYwZK wfwË †bB e‡j Zv e ‘̄wbô 
bq| 
 

N. ¯̂Z: wm× m¤¢vebv (Axiomatic Probability) 

GUv m¤¢vebvi me‡P‡q AvaywbK msÁv Ges Gi cÖe³v n‡jb ivwkqvb MwYZwe` A. N. Kolmogorov. G‡ÿ‡Î 
m¤¢vebvi we Í̄vwiZ msÁvi cwie‡Z© wKQz ¯̂Z: wm× Øviv msÁvwqZ Kiv nq| ZvB G‡K ¯̂Z: wm× m¤¢vebv e‡j| ¯̂Z: 
wm×mg~n n‡jv:  
K. †Kvb NUbvi m¤¢vebv k~b¨ n‡Z G‡Ki g‡a¨ _vK‡e| A_©vr O 1)( ≤≤ A  

L. bgybv †ÿ‡Îi †gvU m¤¢vebv, P(S) = 1 

M. hw` A I B ci¯úi eR©bkxj NUbv nq Z‡e P(A∪B) = P(A) + P(B)n‡e| 
 

 
mvims‡ÿc 

†Kvb NUbv NUv ev bv NUv m¤ú‡K© wbwðZ bv n‡jB m¤¢vebv e¨envi Kiv nq| mvaviYfv‡e †Kvb NUbv NU‡e 
wK NU‡e bv Zvi cwigvcB m¤¢vebv| †Kvb ˆ`e cixÿ‡Yi GKwU NUbvi AbyK‚j djvdj msL¨v Ges †gvU 
djvdj msL¨vi AbycvZ‡K H NUbvi m¤¢vebv e‡j| m¤¢vebvi wewfbœ aviYvi g‡a¨ cixÿY, ˆ`e cixÿY, 
†Póv, bgybv †ÿÎ, bgybv we› ỳ, NUbv BZ¨vw` we`¨gvb| GQvov m¤¢vebvi wewfbœ gZev` †hgb Ae‡ivnx m¤¢vebv, 
Av‡ivnx m¤¢vebv, e¨w³ wbf©i m¤¢vebv, ¯̂Z:wm× m¤¢vebv BZ¨vw` i‡q‡Q| 
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 m¤¢vebvi KwZcq Dccv`¨, mgm¨v I mgvavb 
Theorem, problems and Solutions of Probability 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• m¤¢vebv m¤úwK©Z Dccv`¨ cÖgvY Ki‡Z cvi‡eb; 
• m¤¢vebv m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

m¤¢vebvi KwZcq Dcvc`¨ 
Some Theorems of Probability 
 

†Kvb NUbvi m¤¢vebv k~b¨ n‡Z G‡Ki g‡a¨ _vK‡e| A_©vr O≤P(A) ≤1 

cÖgvY : awi †Kvb ˆ`e cixÿvi bgybv †ÿÎ S Ges A GKwU NUbv| 
Av‡iv awi, 
bgybv †ÿÎ, S Gi bgybv we› ỳi msL¨v, n (S) = n 

NUbv A Gi bgybv we› ỳi msL¨v, n (A) = m 

 
m¤¢vebvi K¬vwmK¨vj msÁvbymv‡i- 

 P(A) = 
n(A)

n(S)
  

  = 
m

n
  

†h‡nZz m Gi gvb me©wb¤œoGes m‡e©v”P n n‡Z cv‡i| 
 ∴ o ≤ m ≤ n 

 ev, 
o

n
 ≤ 

m

n
 ≤

n

n
  

 ev, O≤P(A) ≤1 

A_©vr †Kvb NUbvi m¤¢vebv k~b¨ n‡Z G‡Ki g‡a¨ _vK‡e| 
 

m¤¢vebv m¤úwK©Z mgm¨vewj Ges mgvavbmg~n 
Problems of Probability theory and solutions 
D`vniY-: ỳwU gy ª̀v GK‡Î ev GKwU gy ª̀v ỳBevi wb‡ÿc Kiv n‡j- 
K. bgybv †ÿÎwU wjLyb| Gi †gvU djvdj msL¨v KqwU? 
L. ỳBwU gv_v Avmvi m¤¢vebv KZ? 
M. Kgc‡ÿ GKwU gv_v Avmvi m¤¢vebv KZ? 
N. eo‡Rvo GKwU gv_v Avmvi m¤¢vebv KZ? 
O. GKwU gv_v Avmvi m¤¢vebv KZ? 
P. †Kvb gv_v bv Avmvi m¤¢vebv KZ? 
Q. GKwU gv_v I GKwU †jR Avmvi m¤¢vebv KZ? 
 
 
 
 

cvV 1.2 
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mgvavb: 
K. ỳwU gy ª̀v GK‡Î ev GKwU gy ª̀v ỳBevi wb‡ÿc Kiv n‡j bgybv †ÿÎwU n‡eÑ 
 S = {HH, HT, TH, TT} 

 G‡ÿ‡Î †gvU djvdj msL¨v = 2
2
=4 

L. ỳwU gv_v Avmvi AbyK‚j djvdj msL¨v GKwU| h_v: (HH) 

 ∴ ỳwU gv_v Avmvi m¤¢vebv = 
1

4
 =0.25 

M. Kgc‡ÿ GKwU gv_v Avmvi AbyK‚j djvdj msL¨v wZbwU| 
 h_v: (HH, HT,TH) 

 ∴ Kgc‡ÿ GKwU gv_v Avmvi m¤¢vebv  =
3

4
 =0.75 

N. eo‡Rvo GKwU gv_v Avmvi AbyK‚j djvdj msL¨v wZbwU| 
 h_v: (HT, TH, TT) 

 ∴eo‡Rvo GKwU gv_v Avmvi m¤¢vebv = 
3

4
 =0.75 

O. GKwU gv_v Avmvi AbyK‚j djvdj msL¨v ỳÕwU| h_v: (HT, TH) 

 ∴ GKwU gv_v Avmvi m¤¢vebv = 
2

4
 =0.5 

P. †Kvb gv_v bv Avmvi AbyK‚j djvdj msL¨v GKwU| h_v :(TT) 

 ∴ †Kvb gv_v bv Avmvi m¤¢vebv = 
1

4
 =0.25 

Ab¨fv‡e 
†Kvb gv_v bv Avmvi m¤¢vebv = 1- Kgc‡ÿ GKwU gv_v Avmvi m¤¢vebv 

 = 1-
3

4
 =

1

4
 =0.25 

Q. GKwU gv_v I GKwU †jR Avmvi AbyK‚j djvdj msL¨v ỳwU| 
 h_v: (HT, TH) 

 ∴ GKwU gv_v I GKwU †jR Avmvi m¤¢vebv = 
2

4
 =0.5 

 

 mvims‡ÿc 

• †Kvb NUbvi m¤¢vebv k~b¨ n‡Z G‡Ki g‡a¨ _vK‡e| 
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 m¤¢vebvi wewa I kZ©vejx 
Law and condition of Probability 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• m¤¢vebvi †hvMm~Î wjL‡Z I cÖgvY Ki‡Z cvi‡eb; 
• m¤¢vebvi ¸Ybm~Î wjL‡Z I cÖgvY Ki‡Z cvi‡eb; 
• kZ©vaxb m¤¢vebvi msÁv ej‡Z cvi‡eb| 

 

m¤¢vebvi wewa I kZ©vejx 
Law and Condition of Probability 
m¤¢vebv †hvM m~Î ev m¤¢vebvi mgwó ZË¡ 
(Additive Law of Probability or Theorem of Total Probability) 

†Kvb ˆ`e cixÿvi mv‡_ mswkøó ỳB ev Z‡ZvwaK m¤¢vebv Rvbv _vK‡j m¤¢vebvi †hvMm~Î cÖwZôv Kiv hvq| m¤¢vebvi 
†hvMm~Î ỳB ai‡Yi| h_v: 
 K. ci¯úi eR©bkxj NUbvmg~‡ni †hvMm~Î 
 L. ci¯úi AeR©bkxj NUbvmg~‡ni †hvMm~Î 

K.ci¯úi eR©bkxj NUbvmg~‡ni †hvMm~Î: ỳwU ci¯úi eR©bkxj NUbvi †h †KvbwU NUvi m¤¢vebv Zv‡`i cÖ‡Z¨KwU 
c„_Kfv‡e NUvi m¤¢vebvi †hvMd‡ji mgvb| 
A_©vr A I B ci¯úi eR©bkxj NUbv n‡jA I B NUvi m¤¢vebv, 
P(A∪B) = P(A) + P(B)n‡e| 
cÖgvY : awi, ˆ`e cixÿvi bgybv †ÿÎ, S Ges A,B ỳwU ci¯úi eR©bkxj NUbv| 
Av‡iv awi, 
bgybv †ÿÎ, S Gi bgybv we› ỳi msL¨v, n(S) = n 

NUbv A Gi bgybv we› ỳi msL¨v, n (A) = m1 

NUbvB Gi bgybv we› ỳi msL¨v, n (B) = m2 

wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv nj- 

 
†h‡nZz A I B Gi g‡a¨ †Kvb mvaviY we› ỳ †bB|myZivs n(A∪B) = n(A) + n(B) n‡e 

m¤¢vebvi K¬vwmK¨vj msÁvbymv‡i- P(A) =
m1

n
 , Ges P(B) = 

m2

n
  

 AA_ev BNUvi m¤¢vebv, P(A∪B) =
n(A∪B)

n(S)
  

  = 
m1+m2

n
  

cvV 1.3 
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  = 
m1

n
 + 

m2

n
  

  = P(A)+ P(B) 
∴P(A∪B) = P(A) + P(B) 

Abyiƒcfv‡e k msL¨K ci¯úi eR©bkxj NUbvi †ÿ‡Î cÖgvY Kiv hvq †h, 
P (A1,∪A2∪ ... ∪ Ak) = P(A1) + P(A2) + ... ... + P(Ak) 

 

L.ci¯úi AeR©bkxj NUbvmg~‡ni †hvMm~Î : ỳwU ci¯úi AeR©bkxj NUbvi †h †KvbwU NUvi m¤¢vebv Zv‡`i 
cÖ‡Z¨KwU NUvi m¤¢vebvi †hvMdj n‡Z Zv‡`i GK‡Î NUvi m¤¢vebvi we‡qvMd‡ji mgvb| 
A_©vr A I B ci¯úi AeR©bkxj NUbv n‡j AA_evB NUvi m¤¢vebv, 
P(A∪B) = P(A) + P(B)-P(A∩B)n‡e| 

 

cÖgvY : awi †Kvb ˆ`e cixÿvi bgybv‡ÿÎ SGes AI B ỳwU ci¯úi AeR©bkxj NUbv| 
Av‡iv awi, 
bgybv †ÿÎ, S Gi bgybv we› ỳi msL¨v, n (S) = n 

NUbv A Gi bgybv we› ỳi msL¨v, n (A) = m1 

NUbvB Gi bgybv we› ỳi msL¨v, n (B) = m2 

wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv nj- 
NUbv AGesB Gi bgybv we› ỳi msL¨vn(A∩B) = m 
 

wb‡¤œ †fbwP‡Îi mvnv‡h¨ †`Lv‡bv nj: 

 
 
†h‡nZzA I B NUbvi g‡a¨ mvaviY we› ỳ Av‡Q 
∴n(A∪B) = {n(A)-n(A∩B)} + {n(B) - n(A∩B) + n(A∩B) 

 = (m1-m) + (m2-m) + m 

 = m1 + m2 - m 
 

m¤¢vebvi K¬vwmK¨vj msÁvbymv‡i- 

P(A) = 
m1

n
 , Ges P(B) = 

m2

n
 Ges P(A∩B) =

m

n
  

Ges P(A∪B) =
n(A∪B)

n(S)
  

 = 
m1+m2-m

n
  

 = 
m1

n
 + 

m2

n
 
 −m

n
  

 = P(A)+ P(B)
 
− P(A∩B) 

∴P(A∪B) = P(A) + P(B)-P(A∩B) n‡e| 
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m¤¢vebvi ¸Yb m~Î: m¤¢vebv ¸bb m~Î ỳ'†ÿ‡Î msNwVZ nq- 

1 ¸Yb m~Î [hLb NUbv mg~n ¯̂vaxb nq] 

2 ¸Yb m~Î [hLb NUb mg~n Aaxb nq] 

1. ¸bb m~Î (hLb NUbv mg~n ¯̂vaxb): ỳBwU NUbv ¯̂vaxb n‡j, Dnv‡`i GK‡Î NUvi m¤¢vebv, Dnv‡`i c„_K fv‡e 
NUvi m¤¢vebvi ¸bd‡ji mgvb A_©vr bgybv †ÿÎ SGi AšÍM©Z A I B ỳBwU ¯̂vaxb NUbv n‡j, 

 P[A∩B]  = P[A] ×P[B] 

cÖgvY t   

aiv hvK, S bgybv †ÿ‡Î AI B ỳBwU ¯̂vaxb NUbv †hLv‡b - 

bgybv †ÿ‡Îi †gvU djvdj msL¨v = n(S) 

ANUbvi AbyKzj djvdj msL¨v  =  n(A) 

B  NUbvi AbyKzj djvdj msL¨v = n(B)  

A ∩ BNUbvi AbyKzj djvdj msL¨v  =  n (A ∩ B) 

A

nBnA

B

S:




 

myZivs P[A]  =  
n(A)

n(s)
  ; P[B]  =  

n(B)

n(s)
   Ges  P[A∩B] =  

n(A∩B)

n(s)
   

P[A∩B]=  
n(A∩B)

n(s)
   

=  
n(A)×n(B)

n(s)
   

=  
n(A)

n(s)
  × 

n(B)

n(s)
   

= P[A] × P[B] 

ev, P(A∩B) = P[A] × P[B] cÖgvwYZ 

Abyiƒcfv‡e †`Lv‡bv hvq †h,  
 P(A∩B∩C) = P(A)×P(B)×P(C) 

2. ¸Yb m~Î ( ỳBwU Aaxb NUbvi †ÿ‡Î): ỳBwU Aaxb NUbv GK‡Î NUvi m¤¢vebv Dnv‡`i GKwUi kZ©nxb m¤¢vebv 
I Ab¨wUi kZ©vaxb m¤¢vebvi ¸bd‡ji mgvb| 

kZ©vaxb m¤¢vebv (Conditional Probability) :A I B†Kvb bgybv †ÿÎ S Gi AšÍf©y³ ỳBwU NUbv|  

NUbv BGi gv‡bi Rb¨AGi kZ©vaxb m¤¢vebv‡K P[
B

A
 ] Øviv cÖKvk Ki‡j kZ©vaxb m¤¢vebv-  

P[A ∩ B]  =P[A] P[
B

A
 ]; P[B] ≠ 0 

Avevi, NUbvAGi gv‡bi Rb¨ BGi kZ©vaxb m¤¢vebv‡K P[
A

B
 ]Øviv cÖKvk Ki‡j kZ©vaxb m¤¢vebv- 

P[A ∩ B] =P[B] P[
A

B
 ];  P[A]≠ 0 
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cÖgvY :  

aiv hvK, S bgybv †ÿ‡Î AI B ỳBwU Aaxb NUbv †hLv‡b  

bgybv †ÿ‡Îi †gvU djvdj msL¨v = n(S) 

ANUbvi AbyKzj djvdj msL¨v = n(A) 

B  NUbvi AbyKzj djvdj msL¨v = n(B)  

A ∩ BNUbvi AbyKzj djvdj msL¨v = n (A ∩ B) 

A

nBnA

B

S: (A∩B)

 

 

P[A] =  
n(A)

n(s)
  ; P[B]  =  

n(B)

n(s)
  ; P[A∩B] =  

n(A∩B)

n(s)
  Ges P[

B

A
 ] = 

n(A∩B)

n(A)
  ; P[

A

B
 ] = 

n(A∩B)

n(B)
   

 

Avgiv Rvwb, P[A ∩ B]  =
n(A∩B)

n(s)
   

= 
n(A∩B)

n(s)
  x 

n(A)

n(A)
   [ ni I je‡K n(A) Øviv ¸Y K‡i cvB ] 

= 
n(A)

n(s)
  x 

n(A∩B)

n(A)
   

= P[A] P[
B

A
 ] [cÖgvwYZ ] 

 

P[A ∩ B] = 
n(A∩B)

n(s)
   

= 
n(A∩B)

n(s)
  x 

n(B)

n(B)
  [ ni I je‡K n(B)  Øviv ¸Y K‡i cvB ] 

=
n(B)

n(s)
   x 

n(A∩B)

n(B)
   

= P[B]  P[
A

B
 ] [cÖgvwYZ ] 

 

 

 mvims‡ÿc 

ỳB ev Z‡ZvwaK NUbvi g‡a¨ †Kv‡bv mvaviY bgybvwe› ỳ bv _vK‡j NUbvmg~n‡K eR©bkxj NUbv e‡j| 
GQvov ỳB ev Z‡ZvwaK NUbvi g‡a¨ †Kv‡bv mvaviY bgybvwe› ỳ _v‡K NUbvmg~n‡K AeR©bkxj NUbv e‡j| 
†Kv‡bv NUbv NUv ev bvNUv hw` Ab¨ †Kv‡bv NUbvi Øviv cÖfvweZ nq bv ev wbf©i K‡i bv, Z‡e Zv‡`i‡K 
Awbf©ikxj ev ¯̂vaxb NUbv e‡j Ges†Kv‡bv NUbv NUv ev bvNUv hw` Ab¨ †Kv‡bv NUbvi Øviv cÖfvweZ nq ev 
wbf©i K‡i, Z‡e Zv‡`i‡K wbf©ikxj ev Aaxb NUbv e‡j|hw` †Kv‡bv GKwU NUbv NUvi m¤¢vebv Ab¨ †Kv‡bv 
NUbvi BwZc~‡e© NUvi ev bv NUvi Dci wbf©i K‡i Z‡e H NUbvi m¤¢vebv‡K kZ©vaxb m¤¢vebv e‡j| 
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 MvwYwZK cÖZ¨vkv 
Mathematical Expectation 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• MvwYwZK cÖZ¨vkvi msÁv I Gi ag©mg~n e¨vL¨v Ki‡Z cvi‡eb| 
• MvwYwZK cÖZ¨vkvi †hvMm~Î wjL‡Z I cÖgvY Ki‡Z cvi‡eb| 
• MvwYwZK cÖZ¨vkvi ¸YbMm~Î wjL‡Z I cÖgvY Ki‡Z cvi‡eb| 
• MvwYwZK cÖZ¨vkv m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 
 
MvwYwZK cÖZ¨vkv 
Mathematical Expectation 

weL¨vZ WvP MwYZwe` Hygens evRx †Ljvi Drm n‡Z  MvwYwZK cÖZ¨vkvi aviYv †`b| D`vniY ¯̂iƒc: †Kvb 
evRxKi †Kvb evRx‡Z X1 UvKv wRZvi m¤¢vebv P1 Ges X2 UvKv nvivi m¤¢vebv P2 n‡j D³ evRxK‡ii evRx wRZvi 
MvwYwZK cÖZ¨vkv njÑ 
X1P1 + (-X2)P2 = X1P1 - X2P2UvKv| 
†Kvb wew”Qbœ ˆ`e Pj‡Ki cÖ‡Z¨K gvb Ges Zv‡`i wbR wbR m¤¢vebv ¸Yd‡ji mgwó‡K H Pj‡Ki MvwYwZK cÖZ¨vkv 
e‡j| 
awi †Kvb wew”Qbœ ˆ`e PjK XGes n msL¨K gvb mg~nX1, X2, ... ..., XnGes Zv‡`i m¤¢vebv h_vµ‡g    P (X1), 

P(X2) ... ..., P(Xn) 

myZivsXPj‡Ki MvwYwZK cÖZ¨vkv, 
 E(X) = X1P(X1)+ X2P(X2) + ... ... + XnP(Xn) 

  = ∑
=

n

i

ii XPX
1

)(  

MvwYwZK cÖZ¨vkvi ag©vejx 
Properties of Mathematical Expectation 

i. †Kvb aªæe‡Ki MvwYwZK cÖZ¨vkv H aªæe‡Ki mgvb| 
 A_©vr E(k) = k GLv‡b, k = aªæeK 
ii. †Kvb PjK I aªæe‡Ki ¸Yd‡ji MvwYwZK cÖZ¨vkv H Pj‡Ki MvwYwZK cÖZ¨vkv I aªæe‡Ki ¸Yd‡ji mgvb| 
 A_©vr E(KX) = k E(X) 

iii. E(a + bX) = a + bE(X)GLv‡b aI baªeK| 
iv. E(X + Y) = E(X) + E(Y) G‡ÿ‡Î PjKØq ¯̂vaxb ev Aaxb| 
v. E (X Y) = E(X) E(Y) hLb PjKØq ¯̂vaxb| 
vi. E(XY) = ΣXY  P(X, Y) hLb PjKØq ¯̂vaxb bq| 
vii. E(aX + bY) = aE(X) + bE(Y) 

viii. E(X
n
) = ΣX

n
 P(X) 

ix. E(aX.bY) = abE(XY) 

 

  

cvV 1.4 
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MvwYwZK cÖZ¨vkvi ¸iæZ¡c~Y© Dccv`¨ (Important Theorems of Mathematical Expectation) 

K. MvwYwZK cÖZ¨vkvi †hvM m~Î ev mgwóKiY Dccv`¨ 
 Additive Law of Mathematical Expectation 

m~‡Îi ev Dccv‡`¨i eY©bv : ỳwU ˆ`ePj‡Ki †hvMd‡ji MvwYwZK cÖZ¨vkv Zv‡`i wbR wbR cÖZ¨vkvi †hvMd‡ji 
mgvb| A_©vr XGes Y ỳÕwU ˆ`e PjK n‡j E(X+Y) = E(X) + E(Y) n‡e| 
 
cÖgvY: awi XI Y ỳÕwU wew”Qbœ PjK| X Gi m¤¢ve¨ gvbmg~n X1, X2, ... ..., XnGes Zv‡`i m¤¢vebvmg~n h_vµ‡g 
g(X1), g(X2), ... ..., g(Xn)| Avevi Y Gi m¤¢ve¨ gvbmg~n Y1, Y2, ... ..., YmGes Zv‡`i m¤¢vebv mg~n h_vµ‡g 
h(Y1), h(Y2), ... ..., h(Ym) 

Av‡iv g‡b Kwi, (Xi, Yi) wØ-ˆ`e Pj‡Ki hy³ m¤¢vebv A‡cÿK nj, P(Xi, Yj) 

†hLv‡b Xi = X1, X2, ... ..., XnGes Yj = Y1, Y2, ... ..., Ym| 
myZivs cÖvšÍxq m¤¢vebv A‡cÿ‡Ki msÁvbymv‡iÑ 

 g(Xi) = ∑
=

m

j

ji YXP
1

),(  

Ges h(Yj) = ∑
=

n

i

ji YXP
1

),(  

MvwYwZK cÖZ¨vkvi msÁvbymv‡i Ñ 

E(Xi+Yj) = ∑
=

n

i 1

∑
=

m

j 1

 (Xi + Yj) P(Xi ,Yj) 

  = ∑
=

n

i 1

∑
=

m

j 1

 XiP(Xi,Yj)+∑
=

n

i 1

∑
=

m

j 1

 Yj P(Xi,Yj) 

  = ∑
=

n

i 1

Xi∑
=

m

j 1

P(Xi,Yj)+∑
=

n

i 1

Yj∑
=

m

j 1

 P(Xi,Yj) 

  = ∑
=

n

i 1

Xi  g(Xi) +∑
=

m

j 1

 Yj h(Yj) 

  = E(Xi) + E(Yj) 

 

∴ E(X+Y) = E(X) + E(Y) 

L. MvwYwZK cÖZ¨vkvi ¸Ybm~Î ev †hŠwMK Dccv`¨ 
 Multiplication Law of Mathematical Expectation 

m~‡Îi ev Dccv‡`¨i eY©bv : ỳwU ¯̂vaxb ˆ`ePj‡Ki ¸Yd‡ji MvwYwZK cÖZ¨vkv G‡`i wbR wbR cÖZ¨vkvi ¸Yd‡ji 
mgvb| A_©vr XGes Y ỳÕwU ¯̂vaxb ˆ`e PjK n‡j E(XY) = E(X)  E(Y) n‡e| 
cÖgvY: awi, X I Y ỳÕwU ¯̂vaxb ˆ`e PjK| X Gi gvbmg~n X1, X2, ... ..., XnGes Zv‡`i m¤¢vebvmg~n h_vµ‡g 
g(X1), g(X2), ... ..., g(Xn)| Avevi Y Gi gvbmg~n Y1, Y2, ... ..., YmGes Zv‡`i m¤¢vebv mg~n h_vµ‡g h(Y1), 

h(Y2), ... ..., h(Ym) 

Av‡iv g‡b Kwi, X GesYGi hy³ m¤¢vebv A‡cÿK nj, P(Xi, Yj) 
†hLv‡b Xi = X1, X2, ... ..., XnGes Yj = Y1, Y2, ... ..., Ym| 
†h‡nZz XGes Yci¯úi ¯̂vaxb| myZivs m¤¢vebvi ¸Yb m~Îvbymv‡iÑ 
 P(Xi, Yj) = g(Xi) h(Yj) 

GLb MvwYwZK cÖZ¨vkvi msÁvbymv‡i Ñ 
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E(XiYj) = ∑
=

n

i 1

∑
=

m

j 1

 (Xi Yj) P(XiYj) 

  = ∑
=

n

i 1

∑
=

m

j 1

 XiYj g(Xi) h(Yj) 

  = ∑
=

n

i 1

Xi  g(Xi) ∑
=

m

j 1

 Yj h(Yj) 

  = E(Xi) . E(Yj) 

 

∴E(XY) = E(X) E(Y) 

 
MvwYwZK cÖZ¨vkv m¤úwK©Z wewfbœ mgm¨v Ges †m¸‡jvi mgvavb 
Problems and Solutions Related to Mathematical Expectation 

mgm¨v-1 t GKwU Q°v wb‡ÿc Kiv n‡j Gi Dc‡ii wc‡Vi msL¨v¸‡jvi MvwYwZK cÖZ¨vk KZ? 
mgvavb t 
g‡b Kwi, Q°v wb‡ÿc cixÿ‡Yi Dc‡ii wc‡Vi msL¨v¸‡jvi gvb x Ges x-Gi m¤¢ve¨ gvb nj 1, 2, 3, 4, 5, 6 

Ges Gi cÖ‡Z¨KwU gvb DVvi m¤¢vebv ev P(x) = 
1

6
 G‡ÿ‡Î m¤¢vebv web¨vm n‡e 

x 1 2 3 4 5 6 

P(x) 1

6
  

1

6
  

1

6
  

1

6
  

1

6
  

1

6
  

myZivs, 

E(x)  = ∑
=

n

i

ii xpx
1

)(  

 = 1 ×
1

6
 + 2×

1

6
 + 3×

1

6
 + 4×

1

6
 + 5×

1

6
 + 6×

1

6
  

 = 
1

6
 (1 + 2 + 3 + 4 + 5 + 6) 

 = 
21

6
  

 = 
7

2
  

 

 mvims‡ÿc 

†h‡Kv‡bv wew”Qbœ ˆ`e Pj‡Ki cÖwZwU gvb I wbR wbR m¤¢vebvi ¸Yd‡ji mgwó‡K H ˆ`e  Pj‡Ki MvwYwZK 
cÖZ¨vkv e‡j| ỳwU (¯̂vaxb/Aaxb) ˆ`e Pj‡Ki †hvMd‡ji cÖZ¨vk¨v Zv‡`i wbR wbR cÖZ¨vkvi †hvMd‡ji mgvb 
Ges ỳwU (¯̂vaxb/Aaxb) ˆ`e Pj‡Ki ¸Yd‡ji cÖZ¨vk¨v Zv‡`i c„_K c„_K cÖZ¨vkvi ¸Yd‡ji mgvb| 
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 †eB‡Ri Dccv`¨ Ges †MŠwYK, web¨vm I mgv‡ek 

Bayes Theorem, Factorial, Permutation and Combination 
 
 

  

 
D‡Ïk¨ 

G cvV †k‡l Avcwb-  
• †eB‡Ri Dccv`¨ wjL‡Z I cÖgvY Ki‡Z cvi‡eb; 
• †eBR m¤úwK©Z KwZcq mgm¨v mgvavb Ki‡Z cvi‡eb; 
• †MŠwYK, web¨vm I mgv‡ek m¤ú‡K© wjL‡Z cvi‡eb| 

 
 

 

 

†eB‡Ri Dccv`¨ 
Bayes Theorem 

†Kvb ˆ`e cixÿ‡Yi bgybv‡ÿ‡Îi ci¯úi eR©bkxj NUbv¸‡jvi cÖ‡Z¨KwUi †ÿ‡Î Ab¨ GKwU NUbv msNwUZ nq| 
Zvn‡j D³ NUbvwU N‡U‡Q GB k‡Z© ci¯úi eR©bkxj NUbv¸‡jvi †h †Kvb GKwU NUvi m¤¢vebv Ugvm †eBR †h 
Dccv‡`¨i mvnv‡h¨ cÖKvk K‡ib Zv‡K Zuvi bvgvbymv‡i †eB‡Ri Dccv`¨ e‡j| 
awi, A1, A2, ... ... Anci¯úi eR©bkxj NUbv| BAci GKwU NUbv hv A1, A2, ... ... AnNUbv¸‡jvi †h †Kvb GKwU 
NUbv NUvi k‡Z© msNwUZ nq| Zvn‡j B NUbvwU N‡U‡Q GB k‡Z© †Kvb NUbv Ai Gi m¤¢vebv 

P(Ai/B) = 
P(Ai)P(B/Ai)

 ΣP(Ai)P(B/Ai)
 GLv‡bi = 1, 2, ... ..., n 

∴P(Ai/B) = 
P(A1)P(B/A1)

 P(A1)P(B/A1)+P(A2)P(B/A2)+ ... ... + P(An)P(B/An)
  

GwUB †eB‡Ri Dccv`¨| 
 
†eB‡Ri Dccv`¨ m¤úwK©Z mgm¨vewj Ges mgvavbmg~n 
Problems and Solutions Related to Bayes Theorem 

D`vniY-:GKwU KviLvbvq B1, B2IB3 †gwkb wZbwU h_vµ‡g 45%, 30%Ges 25% evj¦ Drcv`b K‡i| Zv‡`i Øviv 
Drcvw`Z ev‡íi 5%, 2% Ges 1% ÎæwUc~Y©| D³ KviLvbv n‡Z GKwU evj¦ ˆ`efv‡e Pqb K‡i †`Lv †Mj Zv 
ÎæwUc~Y©| D³ evj¦wU B3 †gwkb Øviv Drcvw`Z m¤¢vebv KZ? 
mgvavb :awi evj¦wU ÎæwUc~Y© nIqvi NUbv A|†`Iqv Av‡Q- 
P(B1) = 45%=0.45, P(B2) = 30% = 0.30 Ges P(B3) = 25% = 0.25 

P(A/B1) = 5% = 0.05, P(A/B2) = 2% = 0.02, P(A/B3) = 1% = 0.01 

ˆ`efv‡e wbe©vwPZ evj¦wU ÎæwUc~Y© hv B3 †gwkb Øviv Drcv`‡bi m¤¢vebv, 

P(B3/A)  = 
P(B3)P(A/B3)

 P(B1)P(A/B1)+P(B2)P(A/B2)+ P(B3)P(A/B3)
  

  =
0.25×0.01

 0.45×0.05+0.30×0.02+ 0.25×0.01
  

  = 
0.0025

 0.0225+0.0060+ 0.0025
  

  = 
0.0025

 0.031
  

  = 0.0806 
 

 

cvV 1.5 
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†MŠwYK, web¨vm Ges mgv‡ek 
Factorial, Permutation and Combination 
cwimsL¨v‡bi wewfbœ msL¨vMZ cwigvc we‡klZt m¤¢vebvi cwigvY wbY©‡qi †ÿ‡Î Ô†MŠwYKÕ (Factorial), Õweb¨vmÕ 
(Permutation), mgv‡ek (Combination) aviYv¸‡jv e¨envi Kiv nq| wb‡¤œ GB aviYv¸‡jv m¤ú‡K© Av‡jvPbv Kiv 
nj| 
†MŠwYK (Factorial) 
awi, n †h †Kvb abvZ¥K c~Y© msL¨v| GLb, n†_‡K 1 ch©šÍ gv‡bi wb¤œµg Abymv‡i mvRv‡bv mKj c~Y© msL¨vi 
¸Ydj‡K ejv nq n †MŠwYK| mvs‡KwZKfv‡e †jLv nq n! (D”PviY- Factorial n)| Factorial n wb‡ ©̀k Ki‡Z 
A‡bK mgq n|  ms‡KZwUI e¨envi Kiv nq| G‡ÿ‡ÎÑ 
 n! = n (n-1) (n-2) (n-3) ............................ 3.2.1 
 

D`vniY-t 
 5!  = 5 (5-1) (5-2) (5-3) (5-4) 

  = 5×4×3×2×1 

  = 120 

D‡jøL¨, Factorial 0-Gi gvb 1, A_©vr 
0 ! = 1| Avevi, FYvZ¥K †Kvb msL¨vi †ÿ‡ÎFactorial-Gi wbqgwU cÖ‡hvR¨ bq| 
 

web¨vm (Permutation) 
wbw ©̀ó msL¨K KZ¸‡jv e ‘̄ †_‡K K‡qKwU K‡i GKev‡i wb‡q wKsev meKwU‡K GKev‡i wb‡q GKwU wbw ©̀ó µg 
(order) Abymv‡i mvRv‡bvi cÖwµqv‡K ejv nq web¨vm (Permutation)| GKwU wbw ©̀ó msL¨K e ‘̄‡K hZ cÖKv‡i 
mvRv‡bv m¤¢e †mwUB nj web¨v‡mi msL¨v| †hgbÑ a, b, cGB wZbwU e‡Y©i web¨v‡mi msL¨v n‡e wb¤œiƒct  
(K) cÖwZevi GKwU K‡i eY© wb‡j web¨v‡mi msL¨v n‡e wZb t (a), (b)  Ges(c) 
(L) cÖwZevi ỳwU K‡i eY© wb‡j web¨v‡mi msL¨v n‡e Qq t (a, b), (b, c), (a, c), (c, a), (b, a), (c, b) BZ¨vw`| 
Gfv‡e, n msL¨K e ‘̄ wb‡q mvRv‡j web¨v‡mi msL¨v n‡e- 

 










−
=

−
=    A_ev

rn

n
p

rn

n
p

r

n

r

n

)!(

!
 

 †hLv‡b, 
 r

n
p = web¨v‡mi msL¨v| 

 n =  †gvU e ‘̄i msL¨v| 
 r = cÖwZ MÖæ‡c e ‘̄i msL¨v| 
 ev ! = Factorial wb‡ ©̀kK wPý| 

D`vniY-t4 wU wfbœ iO-Gi ej‡K 2wU K‡i mvRv‡j web¨v‡mi msL¨v KZ n‡e? 
mgvavb t 
G‡ÿ‡Î, n = 4 

  r = 2 

 r

n
p  = 

)!(
!
rn

n

−
 

  = 
4!

(4-2)!
  

  = 
4×3×2×1

2×1
  

  = 12 

wb‡Y©q web¨v‡mi msL¨v 12 
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†bvUt 
(i) nmsL¨K e ‘̄‡K cÖwZ †ÿ‡Î n-wU K‡i mvRv‡j web¨v‡mi msL¨v n‡e- 

 n

n
p = 

)!(
!
nn

n
−

= n! 

(ii) nmsL¨K e ‘̄i g‡a¨ hw` wfbœ ai‡bi e ‘̄ GKvwaKevi _v‡K Ges wfbœ ai‡bi e ‘̄i msL¨v h_vµ‡g p, q Ges r 
nq, Zvn‡j web¨v‡mi msL¨v n‡eÑ 

 r

n
p = 

n!

p ! q ! r !
  

 

mgv‡ek (Combination) t wbw ©̀ó msL¨K KZ¸‡jv e ‘̄ †_‡K K‡qKwU K‡i G‡Kev‡i wb‡q wKsev meKwU‡K GKev‡i 
wb‡q m¤¢e hZ cÖKv‡i evQvB Kiv hvq wKsev hZ¸‡jv †mU MVb Kiv hvq Zv‡`i cÖ‡Z¨KwU‡K G‡KKwU mgv‡ek ejv 
nq| †hgb Ñ a, b, c GB wZbwU eY© †_‡K cÖvß mgv‡e‡ki msL¨v n‡e wb¤œiƒc t 
(K) cÖwZevi GKwU K‡i eY© wb‡q MwVZ mgv‡ek n‡e t (a), (b) Ges(c) 
(L) cÖwZevi ỳwU K‡i eY© wb‡q MwVZ mgv‡ek n‡e t (a, b), (b, c), (c, a)BZ¨vw`| 
 Gfv‡e, n msL¨K e ‘̄ †_‡K cÖwZevi r msL¨K e ‘̄ wb‡q MwVZ mgv‡e‡ki msL¨v n‡e - 

 ( ) 








−
=

−
=

)!(!

!

)!(!

!

rnr

n

rnr

n
c

n

rr

n  A_ev    †hLv‡b,r ≤ n 

 †hLv‡b, 
 r

n
c = mgv‡e‡ki msL¨v| 

 n =  †gvU e ‘̄i msL¨v| 
 r = cÖwZ MÖæ‡c e ‘̄i msL¨v| 
 ! = Factorialwb‡ ©̀kK wPý| 
mgv‡e‡ki K‡qKwU m~Ît 

(1) r

n
c = 

)!(!
!
rnr

n

−
 

(2) 0c
n

=1 

(3) 1c
n

=n 
(4) n

n
c =1 

 

D`vniY-t 2

5
c Gi gvb wbY©q Kiæb| 

 2

5
c =

)!25(!2
!5
−  

 

  = 
5×4×3×2×1

 2×1×3×2×1
  

  = 10 
 
 

 mvims‡ÿc 

KZK¸‡jv wRwbm n‡Z K‡qKwU ev meKwU wb‰q hw` Zv‡`i‡K Ggbfv‡e mvRv‡bv nq hv‡Z Zv‡`i Ae ’̄vb 
cwieZ©‡bi d‡j bZzb bZzb m¾vi m„wó nq Z‡e wRwbm¸‡jvi GB m¾v‡K web¨vm e‡j| Avevi KZ¸‡jv 
Dcv`v‡bi cÖ‡Z¨KwU‡K c„_K wn‡m‡e MY¨ bv K‡i Dcv`vb¸wji K‡qKwU‡K G‡ÿ‡Î c„_K wn‡m‡e MY¨ Kivi 
d‡j †h bZzb m¾vi m„wó nq, Zv‡K mgv‡ek e‡j| 
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cv‡VvËi g~j¨vqb  

 

iPbvg~jK cÖkœ 
1| m¤¢vebvi msÁv wjLyb| wbwðZ NUbv I AwbwðZ NUbvi cv_©K¨ mn msÁv wjLyb| 
2| kZ©vaxb m¤¢vebv e¨vL¨v Kiæb| m¤¢vebvi m‡e©v”P I me©wb¤œ gvb KZ? 
3| ỳÔwU NUbvi †ÿ‡Î m¤¢vebvi †hvMm~Î wjLyb I cÖgvb Kiæb| 
4| ỳÔwU NUbv A I B ¯̂vaxb n‡j m¤¢vebvi ¸Yb m~‡Îi †ÿ‡Î cÖgvb Kiæb P [A∩B]=P [A].P[B] 

5| ỳÔwU NUbv A I B Aaxb n‡j m¤¢vebvi ¸Yb m~‡Îi †ÿ‡Î cÖgvb Kiæb P [A∩B]=  P[A] P[
B

A
 ] 

6| GKwU gy ª̀v 4 evi ev 4wU gy ª̀v GKevi wb‡ÿ‡c wbæwjwLZ †ÿ‡Î m¤¢vebv wbY©q Kiæb| 
 K) 4wU gv_v Avmvi m¤¢vebv KZ? 
 L) eo †Rvi 2wU gv_v Ges 2wU †jR Avmvi m¤¢vebv KZ? 
 M) me¸‡jv gv_v bv Avmvi m¤¢vebv KZ? 
7| GKwU ev‡· 15wU ej Av‡Q, Z¤§‡a¨ 4wU jvj, 5wU Kv‡jv Ges 6wU mv`v ej Av‡Q| wbwe©Pv‡i 3wU ej ev· 

n‡Z †Zvjv nj| 
 K) wZbwU jvj n‡e; 
 L) 2wU mv`v n‡e; 
 M) me¸‡jv GKB is Gi ej n‡e; 
 N) Kgc‡ÿ 2wU Kv‡jv n‡e A_ev 
 O) cÖ‡Z¨KwU wfbœ wfbœ is Gi ej n‡e Zvi m¤¢vebv wbY©q Kiæb- 
8| 52 Lvbv Zv‡mi GKwU c¨v‡KU n‡Z 2wU Zvm wbe©vPb Kiv nj| GKwU ZvmI †U°v bv cvIqvi m¤¢vebv wbY©q 

Kiæb- 
9| ỳÔwU gy ª̀v I 1wU Q°v wb‡ÿ‡ci bgybv‡ÿÎwU wjLyb| wb‡¤œi †ÿ‡Î m¤¢vebv wbY©q Kiæb- 
 K) ỳBwU †nW I †Rvo msL¨v 
 L) ỳBwU †jR I Q°vi wZb Øviv wefvR¨ msL¨v 
 M) GKwU †nW, GKwU †jR I †Rvo msL¨v 
 
 


