
 

 

 

m¤¢vebv 

 

 

c~‡e©i Aa¨v‡q Kxfv‡e msM„nxZ DcvËmg~n‡K cwimsL¨vwbK c×wZi cÖ‡qv‡Mi gva¨‡g ms‡¶‡c 
cÖKvk K‡i, Kxfv‡e DcvËmg~n †_‡K Z_¨we‡k¦i ˆewkó¨ D™¢veb Kiv hvq †m m¤ú‡K© Av‡jvPbv 
K‡iwQ| cwimsL¨vb c×wZmg~n †hgb NUbmsL¨v web¨vm, †kªwYKi‡Yi gva¨‡g †Kw›`ªq cÖeYZv 
cwigvc, we¯Ívi cwigvc BZ¨vw` e¨envi K‡iwQ|  DwjøwLZ c×wZmg~‡ni gva¨‡g cÖvß djvdj 
†_‡K †Kvb Z_¨we‡k¦i AZxZ Ges eZ©gv‡bi ¯^iƒc D‡b¥vPb Kiv hvq wKš‘ fwel¨‡Z Kx NU‡e ev 
KZUzKz NU‡e †m m¤ú‡K© wKQy Av‡jvPbv K‡i bv| †Kvb wel‡qi Ici fwel¨rØvYx Ki‡Z †M‡j 
†h kãwU m¤̂‡Ü Avgiv mPivPi Av‡jvPbv K‡i _vwK †mwU n‡”Q m¤¢ebv Ges Gi Bs‡iwR cÖwZkã 
n‡jv `Probability’| A_©‰bwZK, mvgvwRK, cwi‡ek, µxov½b BZ¨vw` †¶‡Î fwel¨r 
NUbvejxi Ici fwel¨rØvYx GKwU Riyix e¨cvi Ges †m †¶‡Î m¤¢vebv ZË¡ e¨envi Kiv nq| 
me©‡¶‡Î GgbwK cÖZ¨vwnK Rxe‡b m¤¢vebvi gvÎv wbY©q Kiv nq cvwicvwk¦©K Ae¯’vi 
cwi‡cw¶‡Z| D`vniY¯^iƒc GKRb QvÎ hw` †jLvcovq fv‡jv nq Z‡e Zvi cvk Kivb m¤¢vebv 
†ewk Ges †jLvcovq Lvivc n‡j Zvi cix¶vq cvm Kivi m¤¢vebv Kg| divmx MwYZwe` we 
c¨vmKj (1623-1662) I wc digvU (1601-1665) Ryqvox‡`i mgm¨vi mgvavb Ki‡Z wM‡q 
m¤¢vebv m¤^‡Ü MvwYwZK Z‡Ë¡i wfwË iPbv K‡ib| GQvov m¤¢vebv Z‡Ë¡i Ici A‡b‡KB Ae`vb 
†i‡L‡Qb Gig‡a¨ †h evibjx, wW gBevi, Avi, G, wdmvi D‡jøL‡hvM¨| G BDwb‡U wewfbœ cv‡V 
m¤¢vebvi wewfbœ cix¶Y, NUbv, bgybv †¶Î, ˆ`e Pqb, ˆ`e cix¶Y, web¨vm, mgv‡ek BZ¨vw` 
wel‡q we¯ÍvwiZfv‡e Av‡jvPbv Kiv n‡q‡Q| 

 

 
 
G BDwb‡Ui cvV¸‡jv n‡”Q t  
� cvV-9.1 t cÖ‡Póv I cix¶Y 
� cvV-9.2 t bgybv †¶Î, bgybv we›`y I NUbv 
� cvV-9.3 t m¤¢vebvhy³ NUbv I ci¯úi eR©bkxj NUbv, AbyK~j NUbv I m¤ú~Y© NUbv 
� cvV-9.4 t m¤¢vebvi K¬vwmK¨vj I cwimsL¨vwbK msÁv 
� cvV-9.5 t m¤¢vebvi †hvRbwewa I ¸Ybwewa 
� cvV-9.6 t †eÕ ZË¡ 
� cvV-9.7 t MvwYwZK cÖZ¨vkv t msÁv I MvwYwZK c×wZ 
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cÖ‡Póv I cix¶Y 

 

G cvV †k‡l Avcwb - 

� cÖ‡Póv Kx e¨L¨v Ki‡Z cvi‡eb| 
� cix¶Y m¤ú‡K© ej‡Z cvi‡eb| 
� cix¶Y m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

cÖ‡Póv (Trial) 

†Kvb NUbvi m¤¢ve¨Zv cwigvc Kivi Rb¨ †Kvb wbw`©ó kZ©vax‡b †Kvb KvR m¤úv`b KivB n‡jv 
cÖ‡Póv (Trial)| KZ¸‡jv cÖ‡Póvi mw¤§wjZ djvdjB n‡jv GKwU cix¶Y| 

cix¶Y (Experiment) 

cix¶Y n‡jv Ggb GKwU e¨e¯’v hvi gva¨‡g †Kvb GKwU NUbvi m¤¢vebvi e¨vcv‡i Rvbv hvq| 
cix¶Y Kivi ciB †Kvb NUbvi Ici gš—e¨ Kiv hvq| 

D`vniY¯^iƒc, Avgiv Rvwb GKwU Q°vi 6 wU mylg wcV Av‡Q Ges wcV¸‡jv 1 wU, 2 wU, 3 wU, 4 
wU, 5 wU, Ges 6 wU we›`y w`‡q wb‡ ©̀wkZ| GKwU Q°v Dc‡ii w`‡K wb‡¶c Ki‡j 1 †_‡K 6 
we›`yi g‡a¨ †h †Kvb GKwU wcV Dc‡ii w`‡K DV‡Z cv‡i wKš‘ †Kvb we›`yi wcVwU cÖ_‡g Avm‡e 
Zv Avgiv Rvwb bv| g‡b Kwi 6 we›`yi wcVwU Avcwb Pvb Ges Gi djvdj Rvbvi Rb¨ Q°vwU 
wb‡¶c n‡jv, †`Lv †Mj wPÎ Abyhvqx Dc‡ii wc‡V 6 G‡m‡Q| ZLb wbwðZfv‡e Rvbv †Mj 
Dc‡ii we›`y 6, GLv‡b Q°vwU wb‡¶c Kiv n‡jv cÖ‡Póv (Trial) Ges GB cÖwµqvUvB n‡”Q 
cix¶Y| 

 
 

wPÎ- Q°v cix¶Y 
 
 

 

cix¶Y n‡jv Ggb GKwU 
e¨e ’̄v hvi gva¨‡g †Kvb 
GKwU NUbvi m¤¢vebvi 

e¨cv‡i Rvbv hvq| 

cvV-9.1 
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mgm¤¢ve¨ dj (Equally likely outcome) 

†Kvb cix¶‡Yi m¤¢ve¨ dj¸‡jvi cÖ‡Z¨KwUi m¤¢vebv hw` mgvb nq Z‡e cix¶‡Yi dj¸‡jv‡K 
mgm¤¢ve¨ dj e‡j| D`vniY¯^iƒc GKwU gy`ªvi 2wU wcV (†hgb †nW I †UBj) Av‡Q Ges Gi †h 
†Kvb wcV Avmvi m¤¢vebv mgvb| GLv‡b 2wU djB mgm¤¢vebv| Avevi GKwU Q°v‡K Dc‡ii 
w`‡K wb‡¶c Ki‡j 1,2,3,4,5 I 6 we›`yhy³ †h †Kvb GKwU wcV Dc‡i Avmvi m¤¢vebv mgvb| 
GLv‡b QqwU djB mgm¤¢ve¨| 

AbyK~j dj (Favourable outcome) 

†Kvb cix¶‡Y GKwU NUbvi AbyK‚‡ji ev ¯^c‡¶i dj¸‡jv‡K D³ NUbvi AbyK‚‡ji dj ejv 
nq| D`vniY¯^iƒc †Kvb gy`ªv‡K 2 evi wb‡¶c cix¶‡Y †nW (H) Avmv‡K NUbv ejv nq Z‡e 
D³ NUbvi AbyK‚‡ji dj¸‡jv n‡e (HH, HT, TH) | 

me©mw¤§wjZ djvdj (Exhaustive outcome) 

GKwU cix¶‡Y m¤¢ve¨ me©‡gvU djvdj‡K me©mw¤§wjZ djvdj e‡j| D`vniY¯^iƒc GKwU 
gy`ªv‡K 2 evi Dr‡¶cY Ki‡j me©mw¤§wjZ djvdj n‡e 4 A_©vr (HH, HT, TH, TT) wP‡Î 
GKwU gy`ªv Dr‡¶c‡Yi mw¤§wjZ djvdj †`Lv‡bv n‡jv| 
 
 
 H = HH 
 H 
  T = HT 
  H = TH 
 T 
  T = TT 
 
A_©vr mw¤§wjZ djvdj 4 wU| 

D`vniY 
†Kvb gy`ªv‡K 3 evi wb‡¶c Ki‡j mw¤§wjZ djvdj msL¨v¸‡jv wjLyb| 

mgvavb 
GKwU gy`ªv‡K 3 evi wb‡¶c Ki‡j, †h djvdj ¸‡jv cvIqv hv‡e Zv wb¤œiƒc- 
 
 
 
 
 
 
 
 
 
 
 
 
∴ mw¤§wjZ djvdj msL¨v 8 Ges djvdj ¸‡jv n‡jv 

Coin 

H = HHH 
 
T = HHT 
H = HTH 
 
T = HTT 
H = THH 
 
T = THT 
H = TTH 
 
T = TTT 

H 
 
 
T 
 
 

H 
 
 

T 

H 
 
 

 
 
T 
 

Coin  

†Kvb cix¶‡Yi m¤¢ve¨ 
dj¸‡jvi cÖ‡Z¨KwUi 
m¤¢vebv hw` mgvb nq Z‡e 
cix¶‡Yi dj¸‡jv‡K 
mgm¤¢ve¨ dj e‡j| 

GKwU cix¶‡Y m¤¢ve¨ 
me©‡gvU djvdj‡K 
me©mw¤§wjZ djvdj e‡j| 
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{HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}  

Abykxjb (Activity) : †Kvb Q°v‡K 2 evi wb‡¶c Ki‡j mw¤§wjZ djvd‡ji msL¨v¸‡jv 
wjLyb| 

mvigg© t †Kvb NUbvi m¤¢ve¨Zv cwigvc Kivi Rb¨ †Kvb wbw ©̀ó kZ©vax‡b †Kvb KvR m¤úv`b 
KivB n‡jv cÖ‡Póv (Trial)| KZ¸‡jv cÖ‡Póvi mw¤§wjZ djvdjB n‡jv GKwU cix¶Y| cix¶Y 
n‡jv Ggb GKwU e¨e¯’v hvi gva¨‡g †Kvb GKwU NUbvi m¤¢vebv e¨cv‡i Rvbv hvq| †Kvb 
cix¶‡Y GKwU NUbvi AbyK‚‡ji ev ¯^c‡¶i dj¸‡jv‡K D³ NUbvi AbyK‚‡ji dj ejv nq| 

 

cv‡VvËi g~j¨vqb 9.1 

mwUK DË‡ii cv‡k wUK wPý (√) w`b| 

1| †Kvb NUbvi m¤¢ve¨Zv cwigvc Kivi Rb¨ †Kvb wbw ©̀ó kZ©vax‡b †h KvR m¤úv`b Kiv 
nq Zv‡K Kx e‡j? 

 K) cix¶Y 
 L) cÖ‡Póv 
 M) Mo 
 N) we¯Ívi 
 
2| GKwU gy`ªv‡K 2 evi wb‡¶c Ki‡j me©mw¤§wjZ djvdj KZwU n‡e? 
 K) 6wU 
 L) 4wU 
 M) 8wU 
 N) 2wU 
 
3| †Kvb gy`ªv‡K 2 evi wb‡¶c Ki‡j 2wU †nW Avmvi AbyK~j NUbv ‡Kvb&wU n‡e? 
 K) {HH} 

 L) {HT} 

 M) {TH} 

 N) {TT} 

4| 2wU Q°v‡K GKevi wb‡¶c Ki‡j GKB wPý Avmvi AbyK‚j dj †Kvb&wU n‡e? 

 K) {(1,3) (1,2), (1,4), (1,5), (2,3), (2,4)} 
 L) {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)} 
 M) {(1,1), (1,4), (2,4), (5,3), (2,2), (3,4)} 
 N) {(2,2), (2,3), (2,5), (2,6), (3,1), (3,2)} 
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bgybv †¶Î, bgybv we›`y I NUbv 
 

G cvV †k‡l Avcwb - 

� bgybv †¶‡Îi m¤ú‡K© wjL‡Z I ej‡Z cvi‡eb| 
� bgybv we›`y m¤ú‡K© ej‡Z cvi‡eb| 
� NUbv m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
� NUbvi msÁv w`‡Z cvi‡eb| 
� NUbvi wewfbœcÖKvi‡f` m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 
� D`vniYmn bgybv †¶Î, bgybv we›`y I NUbvi e¨vL¨v w`‡Z cvi‡eb| 

m¤¢vebv ZË¡ fvjfv‡e Rvb‡Z n‡j bgybv †¶Î, bgybv we›`y I NUbv m¤ú‡K© Ávb jvf cÖ‡qvRb| 
G cv‡V bgybv †¶Î, bgybwe› ỳ I NUbv m¤ú‡K© we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q| 

bgybv †¶Î (Sample space) 

†Kvb GKwU cix¶vq cÖwZwU cÖ‡Póvq GK GKwU dj cvIqv hvq| †Kvb cix¶vq AbyK~j 
djvdjmg~‡ni `j‡K bgybv †¶Î ejv nq A_ev m¤¢ve¨ djvdj GK‡Î K‡i †h †¶Î cvIqv hvq 
Zv‡KB bgybv †¶Î e‡j|  D`vniY¯^iƒc GKwU mylg wbi‡c¶ gy`ªv Dr‡¶wcZ Ki‡j †nW (H) 
A_ev †UBj (T) †h‡Kvb GKUv wcV Dc‡i Avm‡Z cv‡i| GLv‡b bgybv †¶Î n‡e S = {H,T}.  
 
bgybv †¶Î‡K †fb-wP‡Îi mvnv‡h¨ †`Lv‡bv †h‡Z cv‡i,  
 
 
 

 S 
 
 
 
GLv‡b, S = bgybv †¶Î| Avevi †Kvb GKwU mylg Q°v Dr‡¶cY Ki‡j 1,2,3,4,5 A_ev 6 
we›`yhy³ wcV Dc‡i Avm‡Z cv‡i| GLv‡b bgybv †¶Î S = {1,2,3,4,5 I 6} 

bgybv we›`y (Sample Point) 

bgybv †¶‡Îi g‡a¨ Aew ’̄Z Dcv`vbmg~‡ni cÖ‡Z¨KwU‡K G‡KKwU bgybv we›`y e‡j| bgybv †¶‡Î 
†h KqwU Dcv`vb _v‡K †m¸‡jvB bgybv we›`yi msL¨v| MvwYwZK wbq‡g web¨vm I mgv‡e‡ki 
mvnv‡h¨ bgybv we›`yi msL¨v wbY©q Kiv nq| 

bgybv †¶Î ˆZwi †KŠkj 

GKwU gy`ªv wb‡¶‡ci bgybv †¶Î m„wó Lye GKUv KwVb bq †hgb- 
 
 
 

bgybv †¶‡Îi g‡a¨ Aew ’̄Z 
Dcv`vbmg~‡ni cÖ‡Z¨KwU‡K 
G‡KKwU bgybv we›`y e‡j| 

 

H T 

cvV-9.2 
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A_©vr GKevi wb‡¶‡ci bgybv †¶Î S = { H, T}, GLv‡b GKevi wb‡¶‡ci bgybv we›`y ỳwU;  
H = †nW Ges T = †UBj| Avevi, gy`ªvwU 2 evi wb‡¶c Ki‡j - 
 
 
 
 
 
 
A_©vr bgybv †¶Î, S = { HH, HT, TH, TT } GLv‡b bgybv we›`y 4wU| 
Abyiƒcfv‡e wb‡¶c msL¨v evov‡j bgybv we›`y I e„w× cvq| gy`ªvwU wZbevi wb‡¶c Ki‡j bgybv 
we›`y cvIqv hv‡e S = { HHH, HHT, HTH, HTT, THH, THT, TTH, TTT } 
A_©vr bgybv we›`y 8wU| 

• hw` GKwU gy ª̀v ev Q°vi †gvU wcV n nq Ges wb‡¶c msL¨v x nq Zvn‡j †gvU bgybv we›`yi 
msL¨v n(s) = nx. D`vniY¤^iƒc GKwU gy`ªv Dr‡¶c‡Y cÖvß bgybv †¶‡Îi bgybv we›`yi 
msL¨v 2. wZbwU gy`ªv Dr‡¶c‡Y cÖvß bgybv †¶‡Îi bgybv we› ỳi msL¨v 23 = 8| GKwU Q°v 
Dr‡¶c‡Y cÖvß bgybv we›`yi msL¨v 6| `ywU Q°v Dr‡¶c‡Y cÖvß bgybv we›`yi msL¨v 62 = 36. 

• n msL¨K e¯‘ †_‡K x msL¨K e¯‘ Uvb‡j cÖvß bgybv we›`yi msL¨v n‡e n(s) = ncx. †hgb 
52 wU Zvm †_‡K 3wU Zvm Uvb‡j †gvU bgybv we›`yi msL¨v n‡e- 

 n(S) = 22100 = 
32

50 51 52
=

493

52
52

3

  
  

!!

!
C

××

=  

D`vniY 1  
1 wU gy`ªv‡K 4evi wb‡¶‡ci cix¶vq cÖvß bgybv 
we›`ymn bgybv †¶Î wjLyb Ges 

1. 2wU †nW (H) Avmvi bgybv we›`ymg~n wjLyb| 
2. 1wU †UBj (T) Avmvi bgybv we›`ymg~n wjLyb| 
3. me¸‡jv †nW (H) Avmvi bgybv we›`ymg~n wjLyb| 
4. me¸‡jv †UBj (T) Avmvi bgybv we›`ymg~n wjLyb| 
5. 3wU †nW (H) Avmvi bgybv we›`ymg~n wjLyb| 

mgvavb 
GKwU gy`ªv‡K 4 evi wb‡¶c Ki‡j, bgybv †¶Î n‡e wb¤œiƒc- 

 S = {HHHH, HHHT, HHTH, HHTT, HTHH, HTHT, HTTH, HTTT,  
  THHH, THHT, THTH, THTT, TTHH, TTHT, TTTH, TTTT} 

 A_©vr bgybv we›`y 4(S) = 24 = 16 wU| 

1. `ywU †nW Avmvi NUbvi bgybv †¶Î 
 S(2wU †nW) = {HHTT, HTHT, HTTH, THHT, THTH, TTHH} 
 A_©vr bgybv we›`y 6wU| 

 

Coin 

H ; H = †nW 

T ; T = †UBj 

Coin 

H 

T 

T = TT 

H = TH 

T = HT 

H = HH 
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2. 1wU †UBj Avmvi NUbvi bgybv †¶Î 
 S(1wU †UBj) = {HHHT, HHTH, HTHH, THHH} 
 Ges bgybv we›`y 4wU| 
3. me¸‡jvB †nW Avmvi bgybv †¶Î, 
 S(me¸‡jvB †nW) = {HHHH}A_©vr bgybv we›`y 1wU| 
4. me¸‡jvB †UBj Avmvi bgybv †¶Î, 
 S(me¸‡jvB †UBj) = {TTTT}A_©vr bgybv we›`y 1wU 
5. wZbwUB †nW I 1wU †UBj Avmvi bgybv †¶Î 
 S(3wU †nW I 1wU †UBj) = {HHHT, HHTH, HTHH, THHH} A_©vr bgybv we›`y 
 4wU| 

D`vniY 2 

2wU Q°v‡K Dr‡¶cY Kivi ci bgybv †¶Î wbY©q Kiyb Ges 

1| `ywUB GKwU msL¨vi we›`y co‡e Zvi bgybv we›`y wjLyb 
2| `yB Øviv wefvR¨ msL¨vi bgybv we›`y wjLyb 
3| `ywUB †Rvo msL¨vi bgybv we›`y wjLyb 
4| `ywUB we‡Rvo msL¨vi bgybv we›`y wjLyb 
 

mgvavb 

`yÔwU Q°v wb‡¶c Ki‡j Zv‡`i bgybv †¶Î n‡e wb¤œiƒc- 
 

bgybv †¶Î 
1g Q°v 

 1 2 3 4 5 6 

1 
2 
3 
4 
5 
6 

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

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

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

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

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

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

 
1| `yÔwU GKB msL¨v co‡e Zvi bgybv †¶Î, 
 S ( ỳwU GKB msL¨v) = {(1,1), (2,2, (3,3), (4,4), (5,5), (6,6)} A_©vr bgybv we› ỳ 

6wU| 

2| `yB Øviv wefvR¨ msL¨vi bgybv †¶Î, 
 S ( ỳB Øviv wefvR¨) = {(2,2), (2,4), (2,6), (4,2), (4,4), (4,6), (6,2), (6,4), 

(6,6)} A_©vr bgybv we›`y 9wU| 

3| `ywUB †Rvo msL¨vi bgybv †¶Î, 
 S (`ywU †Rvo msL¨v) = {(2,2), (2,4), (2,6), (4,2), (4,4), (4,6), (6,2), (6,4), 

(6,6)} A_©vr bgybv we›`y 9wU| 

4| `ywU we‡Rvo msL¨vi bgybv †¶Î, 
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 S ( ỳwU we‡Rvo msL¨v) = {(1,1), (1,3), (1,5), (3,1), (3,3), (3,5), (5,1),   
 (5,3), (5,5)} A_©vr bgybv we›`y 9wU| 

Abykxjb (Activity): `ywU e¨v‡Mi cÖ‡Z¨KwU‡Z 4wU wewfbœ i‡Oi (jvj, mv`v, Kvj I meyR) 
ej Av‡Q| bgybv †¶Î wbY©q Kiyb Ges wb¤œwjwLZ †¶‡Î bgybv we›`y wbY©q Kiyb| 

 i. 1wU jvj 1wU meyR 
 ii. 1wU Kvj 1wU meyR 
 iii. 2wU jvj 
 vi. 2wU mv`v 
 v. 1wU mv`v 1wU Kvj 

NUbv (Event) 

cix¶vi djvdj Øviv NUbv cÖKvk Kiv nq| bgybv †¶‡Îi †Kvb wbw`©ó ˆewk‡ó¨i AbyK~j dj‡KB 
NUbv e‡j| D`vniY¯^iƒc, GKwU Q°v wb‡¶c Ki‡j bgybv †¶Î n‡e- 

 S {1, 2, 3, 4, 5, 6} 

2 Øviv wefvR¨ msL¨v Mo‡e Giƒc NUbv A n‡j NUbvi bgybv †¶Î n‡e 

S(A) = {2, 4, 6}; GLv‡b 2, 4, 6 AbyK~j bgybv we› ỳ 2 Øviv wefvR¨| †h‡nZz NUbv GKUv 
we‡kl ai‡bi dj ZvB †Kvb bgybv †¶‡Îi GKwU NUbv‡K †fb wP‡Îi mvnv‡h¨ †`Lv‡bv hvq| 
Dc‡ii D`vni‡Yi NUbv‡K wb¤œfv‡e †`Lv‡bv hvq| 
 
 
 
 
 
 

 
D`vniY 

2wU gy`ªv GKmv‡_ wb‡¶c Ki‡j `yÔwUB ‡nW Avm‡e Giƒc NUbvi bgybv †¶Î wbY©q Kiyb| 

mgvavb 

2wU gy`ªv GK‡Î wb‡¶c Ki‡j bgybv †¶Î n‡e 

 S = {HH, HT, TH, TT} 

2wUB †nW Avm‡e Giƒc NUbvi bgybv †¶Î n‡e 

 S (A) = {HH} 

†fbwP‡Îi mvnv‡h¨ †`Lv‡bv †h‡Z cv‡i 
 
 
 
 
 

S 

1,     A{2,4,6}    3, 5 

S 
 

HT  TH  TT   S(A) = {HH} 
 

bgybv †¶‡Îi †Kvb wbw ©̀ó 
ˆewk‡ó¨i AbyK~j dj‡KB 

NUbv e‡j| 
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Abykxjb (Activity) : wZbwU gy`ªv GK mv‡_ wb‡¶c Ki‡j 
K) `ywU ‡nW I GKwU †UBj Avm‡e Giƒc NUbvi bgybv †¶Î wbY©q Kiyb| 
L) wZbwUB ‡nW Avm‡e Giƒc NUbvi bgybv †¶Î wbY©q Kiyb| 
M) `ywU †UBj I GKwU ‡nW Avm‡e Giƒc bgybv †¶Î wbY©q Kiyb| 
 

mvigg©t m¤¢vebv ZË¡ fv‡jvfv‡e Rvb‡Z n‡j bgybv †¶Î, bgybv we› ỳ I NUbv m¤ú‡K© Ávb jvf 
cÖ‡qvRb| †Kvb cix¶vq AbyK~j djvdjmg~‡ni `j‡K bgybv †¶Î ejv nq A_ev m¤¢ve¨ djvdj 
GK‡Î K‡i †h †¶Î cvIqv hvq Zv‡KB bgybv †¶Î e‡j| cix¶vi djvdj Øviv NUbv cÖKvk 
Kiv nq| bgybv †¶‡Îi †Kvb wbw ©̀ó ˆewk‡ó¨i AbyK~j dj‡KB NUbv e‡j| 
 

cv‡VvËi g~j¨vqb 9.2 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| bgybv †¶‡Îi g‡a¨ Aew¯’Z Dcv`vbmg~‡ni cÖ‡Z¨KwU‡K Kx ejv nq? 
 K) bgybv 
 L) bgybv we›`y 
 M) bgybv †¶Î 
 N) †KvbwUB bq 
 
2| cix¶Y e¯‘i †gvU wcV n Ges wb‡¶c msL¨v x n‡j bgybv we›`yi msL¨v †Kvb&wU n‡e? 
 K) n - x 

 L) n ≥ x 

 M) nx 

 N) n ≠ x 

 
3| bgybv †¶‡Îi †Kvb wbw ©̀ó ˆewk‡ó¨i AbyK‚j dj‡K Kx ejv nq? 
 K) bgybv we›`y 
 L) bgybv †¶Î 
 M) NUbv 
 N) m¤¢vebv 
 
4| 2wU gy`ªv‡K GKevi wb‡¶c Ki‡j bgybv we›`yi msL¨v †Kvb&wU n‡e? 
 K) 6wU 
 L) 4wU 
 M) 5wU 
 N) 8wU 
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  m¤¢vebvhy³ NUbv I ci¯úi eR©bkxj NUbv, AbyK~j NUbv I 
m¤ú~Y© NUbv 

G cvV †k‡l Avcwb - 

� m¤¢vebvhy³ NUbv e¨vL¨v Ki‡Z cvi‡eb| 
� ci¯úi eR©bkxj NUbvi msÁv wjL‡Z cvi‡eb| 
� AbyK‚j NUbv m¤ú‡K© ej‡Z I wjL‡Z cvi‡eb| 
� m¤ú~Y© NUbvi msÁv ej‡Z cvi‡eb| 
� NUbvi mgm¨vejxi mgvavb Ki‡Z cvi‡eb| 

GKB bgybv †¶‡Îi AšÍ©MZ `yB ev Z‡ZvwaK NUbvi ga¨eZ©x bgybvmg~‡ni wgj I Awg‡ji Ici 
wfwË K‡i NUbv‡K wewfbœfv‡e bgybvi ˆewkó¨ eY©bv cÖ‡qvRb| G cv‡V NUbv m¤ú‡K© we¯ÍvwiZ 
Av‡jvPbv Kiv n‡q‡Q| 

mgm¤¢vebvhy³ NUbv (Equally likely Events) 

hw` ỳB ev Z‡ZvwaK NUbv Giƒc nq †h, Dnv‡`i NwUevi mgq GKwU AciwU †h †KvbwU A‡c¶v 
Kg ev †ewk cwigvY Avkv Kiv hvq bv Z‡e G‡`i‡K mgm¤¢vebvhy³ NUbv ejv nq| Ab¨fv‡e 
ej‡Z cvwi cÖwZwU NUbvi m¤¢vebv mgvb n‡j Zvnviv mgm¤¢vebvhy³ NUbv| D`vniY¯^iƒc †SuvK 
k~b¨ gy`ªv wb‡¶‡ci cix¶vq †nW I †UBj coevi NUbv mgm¤¢vebvhy³ NUbv| 
 
 
 
 
 
 
 
 
 

wPÎ- gy`ªv cix¶Y 
ci¯úi eR©bkxj NUbv (Mutually Exclusive Events) 

`yB ev Z‡ZvwaK NUbv‡K ZLbB ci¯úi eR©bkxj NUbv ejv n‡e hLb G‡`i †h‡Kvb GKwU 
NUbv NU‡j Aci NUbv ev NUbv¸‡jv †Kvbµ‡gB NUv m¤¢e bq| hw` ỳB ev Z‡ZvwaK NUbvi 
bgybv we›`yi g‡a¨ †Kvb mvaviY we›`y bv _v‡K †KejgvÎ ZLbB eR©bkxj NUbvi DrcwË nq| 
D`vniY¯^iƒc, GKwU gy`ªv wb‡¶c K‡i Dnvi †h †Kvb wcV Dc‡i co‡j GKB mg‡h Aci wcV 
KLbI Dc‡i co‡Z cv‡i bv| gy`ªvi †nW Dc‡i _vK‡j †UBj Dc‡i Avm‡e bv| †fb wP‡Îi 
mvnv‡h¨ ci¯úi eR©bkxj NUbv †`Lv‡bv n‡jv †hLv‡b A I B ỳwU NUbv hv‡`i g‡a¨ †Kvb 
mvaviY we›`y †bB| 
 
         ; GLv‡b, S = bgybv †¶Î 
 

H 
T 

Coin 

 

H 

 
S 

A B 

T 

cvV-9.3 
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AbyK~j NUbv (Favoarable Events) 

cix¶vi djvdj Øviv NUbv cÖKvk Kiv nq| †Kvb cix¶vi bgybv †¶‡Î †Kvb wbw ©̀ó ˆewk‡ó¨ 
djvdj‡K AbyK‚j NUbv e‡j| AbyK~j NUbvi ˆewk‡ó¨i IciB NUbvi bvgKiY n‡q _v‡K| 
D`vniY¯^iƒc GKwU Q°v wb‡¶‡ci bgybv †¶Î 

S : {1, 2, 3, 4, 5, 6} 

3 Øviv wefvR¨ msL¨v co‡e Giƒc NUbv A Øviv cÖKvk Ki‡j AbyK‚j NUbv A : {3,6} 

m¤ú~Y© NUbv (Exhaustive Events) 

†Kvb cix¶vi mwnZ mswkøó `yB ev Z‡ZvwaK NUbv hw` Giƒc nq †h cix¶vwU †h †Kvb Ae¯’vq 
m¤úv`b Ki‡j Dnv‡`i †h †Kvb GKwU Aek¨B NU‡e| Zvn‡j D³ NUbv¸‡jv‡K m¤ú~Y© NUbv 
e‡j| `yB ev Z‡ZvwaK m¤ú~Y© NUbvi ms‡hvM n‡e mswkøó cix¶vi bgybv †¶Î A_©vr hw` S1 
S2 ..... Sn m¤ú~Y© NUbv nq Z‡e, 

 S1 ∪ S2 ∪ ............... ∪Sn = S| 

D`vniY  1 

XvKv n‡Z wegv‡b PÆMÖv‡g hvIqvi m¤¢vebv 2/5 Ges ev‡m PÆMÖv‡g hvIqvi m¤¢vebv 1/4 n‡j 
GKRb †jvK wegv‡b ev ev‡m PÆMÖvg hv‡e Zvi m¤¢vebv Kx ai‡bi NUbv| m¤¢vebv wbY©q Kiyb| 

mgvavb  

wegvb I ev‡m hvIqvi NUbv ci¯úi eR©bkxj| myZivs wegv‡b ev ev‡m hvIqvi m¤¢vebv, 

P [ wegv‡b ev ev‡m ]  = P[wegv‡b]  + P [ev‡m] 

 = 
2

5

1

4

8 5

2 0

1 3

2 0
+ =

+

=  

D`vniY 2 

hw` P(A) = 0.50, P(B) = 0.20 Ges P(A/B) = 3/5 nq Z‡e ci¯úi AeR©bkxj NUbvi 
†¶‡Î P(A∪B) Gi gvb wbY©q Kiyb| 

mgvavb 

ci¯úi eR©bkxj NUbvi †¶‡Î  

 P(A∪B) = P(A) + P(B) - P(A∩B) 

  = 0.50 + 0.20 - 0.375 

  = 0.70 - 0.375 

  = 0.325 

∴ P(A∪B)  = 0.325 

Abykxjb (Activity) : GKwU Q°v X wb‡¶c cix¶vq NUbv A:{2,4,6} Ges NUbv B: 

{1,3,5}ci¯úi eR©bkxj NUbv e¨vL¨v Kiyb| GKwU Q°v wb‡¶c cix¶vq 6wU wc‡V †h †Kvb 
GKwU wcV Avmvi mgm¤¢vebvhy³ NUbv e¨vL¨v Kiyb| 

cix¶vi djvdj Øviv NUbv 
cÖKvk Kiv nq| †Kvb 
cix¶vi bgybv †¶‡Î †Kvb 
wbw`©ó ˆewk‡ó¨i djvdj‡K 
AbyK‚j NUbv e‡j| 
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mvigg© t hw` ỳB ev Z‡ZvwaK NUbv Giƒc nq †h, Dnv‡`i NwUevi mgq GKwU AciwU †h 
†KvbwU A‡c¶v Kg ev †ewk cwigvY Avkv Kiv hvq bv Z‡e G‡`i‡K mgm¤¢vebvhy³ NUbv ejv 
nq| cix¶vi djvdj Øviv NUbv cÖKvk Kiv nq| †Kvb cix¶vi bgybv †¶‡Î †Kvb wbw ©̀ó 
ˆewk‡ó¨i djvdj‡K AbyK‚j NUbv e‡j| †Kvb cix¶vi mv‡_ mswkøó ỳB ev Z‡ZvwaK NUbv hw` 
Giƒc nq †h cix¶vwU †h †Kvb Ae¯’vq m¤úv`b Ki‡j G‡`i †h †Kvb GKwU Aek¨B NU‡e 
Zvn‡j D³ NUbv¸‡jv‡K m¤ú~Y© NUbv e‡j| 
 

cv‡VvËi g~j¨vqb 9.3 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| ci¯úi eR©bkxj NUbvi †¶‡Î ‡Kvb&wU mwVK? 
 K) mvaviY we›`y _v‡K bv 
 L) mvaviY we›`y _v‡K 
 M) Amxg msL¨v _v‡K 
 N) mmxg msL¨v _v‡K 
 
2| wb‡Pi †Kvb&wUi †¶‡Î mg-m¤¢vebvhy³ NUbvi e¯‘i †h †Kvb wcV Avmvi m¤¢vebv ? 
 K) mgvb bq 
 L) mgvb 
 M) Le©vK…wZ 
 N) †KŠwYK 
 
3| †SuvK k~b¨ gy`ªv wb‡¶‡c H, T covi NUbv †Kvb&wU n‡e? 
 K) Amgm¤¢vebvhy³ 
 L) mgm¤¢vebvhy³ 
 M) m¤ú~Y© NUbv 
 N) ci¯úi AeR©bkxj NUbv 
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m¤¢vebvi K¬¨vwmKvj I cwimsL¨vwbK msÁv 

 

G cvV †k‡l Avcwb - 

� K¬¨vwmKvj m¤¢vebvi msÁv w`‡Z cvi‡eb| 
� cwimsL¨vwbK m¤¢vebvi msÁv w`‡Z cvi‡eb| 
� K¬¨vwmKvj I cwimsL¨vwbK m¤¢vebvi cv_©K¨ m¤^‡Ü ej‡Z cvi‡eb| 
� m¤¢vebv wfwËK wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

K¬¨vwmKvj m¤¢vebv 

m¤¢vebv m¤^‡Ü cÖ_g aviYv K‡ib Rv‡Kve ev‡b©vjx| †Kvb NUbv NUvi wbðqZv gvÎvi MvwYwZK 
cwigvcB n‡”Q m¤¢vebv| hw` †Kvb ˆ`e cix¶‡Yi bgybv †¶‡Î (S) msL¨K mgm¤¢ve¨, ci®úi 
eR©bkxj Ges me©mw¤§wjZ bgybv we›`y _v‡K Ges H bgybv †¶‡Î A NUbvi AbyK‚j bgybv we›`yi 

msL¨v n(A) nq Z‡e A NUbvi m¤¢vebv n‡e P(A)=
n(A)

n(S)
 

 
A_©vr m¤¢vebv =  
 
DcwiD³ msÁv †_‡K GUv my¯úó †h m¤¢vebv GKwU GKKwenxb ev¯Íe msL¨v hv 0 †_‡K 1 Gi 
g‡a¨ _v‡K hLb n(A) Ges n(S) mgvb nq ZLb p(A)=1  Ges hLb n(A)=0 nq ZLb 
p(A)=0 m~Zivs ο ≤ Ρ(Α) ≤ 1 

D`vniY¯^iƒc GKwU wbi‡c¶ Q°v Dr‡¶c‡b bgybv †¶Î S = {1,2,3,4,5,6} GLv‡b n(S) = 
6. A Øviv 4 we› ỳhy³ wcV Dc‡i Avmvi NUbv m~wPZ n‡j n(A) = 1; †h‡nZz S bgybv †¶‡Î 1 
wUB gvÎ 4 we›`yhy³ wcV, AZGe 

 m¤¢vebv P(A) = 
1

6
 

A_©vr Q°vwUi 4 we›`yhy³ wcV Dc‡i covi m¤¢vebv 
1

6
| 

Abykxjb  (Activity) : `ywU Q°v wb‡¶c cix¶vq wb¤œwjwLZ †¶‡Îi m¤¢vebv wbY©q Kiyb| 
 K) Dfq Q°vi †Rvo msL¨v 
 L) Dfq Q°vi msL¨v `ywUi †hvMdj 7 
 M) Dfq Q°vi we‡Rvo msL¨v 
 N) Dfq Q°vi GKB msL¨vq 

m¤¢vebvi cwimsL¨vwbK msÁv (Statistical defination of Probability) 

m¤¢vebvi K¬¨vwmK¨vj msÁvi e¨envwiK †¶‡Î wKQy mxgve×Zvi Kvi‡Y cwimsL¨vwbK msÁv 
e¨envi K‡i m¤¢vebv wbY©q Kiv nq| 

hw` cix¶v AmsL¨evi cybive„wZ Kiv nq Zvn‡j †Kvb NUbv A Gi AbyK‚‡ji Abycv‡Zi gvÎv‡K 
D³ NUbvi cwimsL¨vwbK m¤¢vebv ejv nq| hw` GKwU cix¶v n evi (n Amxg) m¤úv`b Kiv 

NUbvi AbyK‚j bgybv we›`yi msL¨v 
bgybv †¶‡Îi †gvU bgybv we›`yi msL¨v 

cvV-9.4 
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nq Ges Gi mv‡_ mswkøó †Kvb AbyK~j NUbv n(A) evi N‡U Zvn‡j NUbv A Gi m¤¢vebv p(A) 
Øviv m~wPZ Ki‡j 

 

P(A) Lt
n(A)

nn

=

→α

  

 
D`vniY¯^iƒc GKwU wbi‡c¶ gy`ªv Dr‡¶c Ki‡j K¬¨vwmKvj msL¨v Abyhvqx Dnvi †nW (H) Ges 

‡UBj (T) Avmvi m¤¢vebv 
2

1
 = 50. g‡bKwi gy`ªvwU‡K ch©vqµ‡g 10 evi 100 evi 1000 evi 

Dr‡¶cY Kiv n‡jv Ges †nW (H) Dc‡ii w`‡K cwZZ nIqvi NUbv‡K AbyK‚j NUbv ejv nq| 
awi cÖ_g, wØZxq Ges Z…Zxq †¶‡Î †nW mgvb msL¨K A_©vr h_vµ‡g 5, 50 Ges 500 evi bv 

G‡m 4, 47 Ges 49 evi Avmj| †m †¶‡Î 
n(A)

n
 A_©vr H †nW Gi NUb msL¨v AbycvZ 

n‡jv .4, .47 Ges .49. GLv‡b †`Lv hv‡”Q †h hZB n Gi gvb evo‡Z _vK‡e ZZB †nW (H) 
Gi NUbvi msL¨v AbycvZ .50 Gi KvQvKvwQ nq hv m¤¢vebvi K¬¨vwmKvj msÁv Abyhvqx cvIqv 

hvq| m~Zivs n Gi gvb Amx‡gi w`‡K n‡j P(A)
n(A)

n
=  n‡e Ges GUvB cwimsL¨vwbK 

m¤¢vebv wbY©‡qi c×wZ| 
 
m¤¢vebvi K¬¨vwmK¨vj I cwimsL¨vwbK msÁvi cv_©K¨| 

K¬¨vwmKvj cwimsL¨vwbK 

1. K¬¨vwmKvj msÁvi m¤¢vebv n‡”Q †Kvb 
NUbvi AbyK‚‡j cÖvß bgybv we›`y Ges 
bgybv †¶‡Îi me©‡gvU bgybv we›`yi 

AbycvZ| A_©vr P(A)
n(A)

n(s)
= | 

2. K¬¨vwmKvj msÁv‡K MvwYwZK msÁv 
ejv nq Ges G‡Z cÖ‡Póv ev 
cwi¶‡Yi msL¨v me mgq mgvb| 

3. K¬¨vwmK¨vj msÁvq bgybv we›`y¸‡jv 
mgm¤¢ve¨ n‡Z nq| 

4. GLv‡b m¤¢vebv †ei Kiv mnR| 
5. G‡¶‡Î m¤¢vebvi gvb GKwU wbw`©ó| 

1. †Kvb cix¶v Amxg msL¨K evi cyYive„wË 
Ki‡j †Kvb NUbvi AbyK‚j bgybv we›`y Ges 
cix¶‡Yi †gvU bgybv we› ỳi Abycv‡Zi gvÎv‡K 
D³ NUbvi cwimsL¨vwbK msÁv e‡j| A_©vr 

P(A) Lt
n(A)

n(s)n

=

→α

| 

2. G‡Z cwi¶‡Yi msL¨v Amxg a‡i †bqv nq| 
3. G‡¶‡Î bgybv we›`y¸‡jv mgm¤¢ve¨ bvI n‡Z 

cv‡i| 
4. G‡¶‡Î NUbmsL¨v Abycv‡Zi GKwU Abygvb 

cvB hvi mwVK gvÎvq cvIqv hvq| 
5. GLv‡b m¤¢vebvi gvb wfbœ n‡Z cv‡i| 

 
D`vniY 

GKwU gy`ªv wZb evi Dr‡¶cY Kiv n‡jv - 
K) 0 wU †UBj 
L) 1 wU †UBj 
M) Kgc‡¶ 2wU †UBj 
 
Avmvi m¤¢vebv wbY©q Ki| 
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mgvavb 

GKwU gy`ªv 3 evi wb‡¶c Kiv n‡j Zvi bgybv †¶Î n‡e 
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 
†gvU bgybv we›`y n = 8wU| 
I. 0 wU †nW Avmvi NUbv‡K AbyK‚j NUbv ai‡j I A Øviv cÖKvk Ki‡j 
 S(A) : {TTT} A_©vr bgybv we›`y n(A) = 1 

∴ m¤¢vebv, 1250=
8

1
.

n

n(A)
P(A) ==  

II. NUbv B : 1 wU †nW cvIqvi NUbv 
 S(B) : {HTT, THT, TTH} A_©vr bgybv we›`y n(B) = 3 

∴ 1wU †nW cvIqvi m¤¢vebv 3750=
8

3
.

n

n(B)
P(B) ==  

 
III. NUbv C : Kg c‡¶ ỳwU †nW Avmvi NUbv 
 S(C) : {HHT, HTH, HHH, THH} A_©vr bgybv we›`y n(C) = 4 

∴ Kgc‡¶ ỳÔwU †nW Avmvi m¤¢vebv 500=
8

4
.

n

n(C)
P(C) ==  

IV. NUbv D : eo †Rvi 1wU †nW Avmvi NUbv 
 S(D) : {HTT, THT, TTH, TTT} A_©vr bgybv we›`y n(D)= 4 

∴ eo‡Rvi 1wU †nW cvIqvi m¤¢vebv 500=
8

4
.

n

n(D)
P(D) ==  

V. NUbv F:  k~b¨wU †UBj cvIqvi m¤¢vebv 
 S(F) : {HHH} A_©vr bgybv we›`y n(F) = 1 

∴ k~b¨wU †UBj cvIqvi m¤¢vebv 1250=
8

1
.P(F) =  

 
Abykxjb (Activity) : 2wU gy`ªv I GKwU Q°vi wb‡¶‡c wb¤œwjwLZ †¶‡Îi m¤¢vebv wbY©q 
Kiyb| 
 K) GKwU †nW Gi m¤¢vebv, P {1wU gvÎv} 
 L) `ywU †nW I we‡Rvo msL¨vi m¤¢vebv, P { ỳwU †nW I we‡Rvo msL¨v} 
 M) `ywU †UBj I †Rvo msL¨vi m¤¢vebv, P {2wU †UBj I †Rvo msL¨v} 
 N) `ywU †UBj Gi m¤¢vebv, P {2wU †UBj} 
 O) GKwU †nW, GKwU †UBj I 6 Gi m¤¢vebv, P {1wU †nW, 1wU †UBj I 6} 

mvigg©t K¬¨vwmKvj msÁvi m¤¢vebv n‡”Q †Kvb NUbvi AbyK‚‡j cÖvß bgybv we› ỳ Ges bgybv †¶‡Îi 

me©‡gvU bgybv we› ỳi AbycvZ| A_©vr P(A)
n(A)

n(s)
= | †Kvb cix¶v Amxg msL¨K evi 

cyYive„wË Ki‡j †Kvb NUbvi AbyK‚j bgybv we› ỳ Ges cix¶‡Yi †gvU bgybv we› ỳi Abycv‡Zi 

gvÎv‡K D³ NUbvi cwimsL¨vwbK msÁv e‡j| A_©vr P(A) Lt
n(A)

n(s)n

=

→α

| 
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cv‡VvËi g~j¨vqb 9.4 

mwVK DË‡ii cv‡k wUK wPý ( √) w`b| 

1| m¤¢vebv Gi †¶‡Î †Kvb&wU mwVK? 

 K) GKK wenxb ev¯Íe msL¨v 
 L) GKK hy³ ev¯Íe msL¨v 
 M) GKK wenxb Aev¯Íe msL¨v 
 N) GKK hy³ Aev¯Íe msL¨v 

2| ÔAÕ AbyK~j NUbvi m¤¢vebv P(A) n‡j, P(A) Ae¯’vb †Kvb&wU n‡e? 

 K) P(A)≤ 0  
 L) P(A)≥1  

 M) P(A)≤1 
 N) P(A)≤ - 1 
 
3| ‡K m¤¢vebv ZË¡ m¤^‡Ü cÖ_g aviYv †`b? 
 K) Fisher  
 L) Bernulli 

 M) Kendall 
 N) Winner 
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m¤¢vebvi †hvRbwewa I ¸Ybwewa 
 

G cvV †k‡l Avcwb - 

� m¤¢vebvi †hvRbwewa m¤ú‡K© ej‡Z cvi‡eb| 
� m¤¢vebvi ¸Ybwewa m¤ú‡K© ej‡Z cvi‡eb| 
� m¤¢vebvi †hvRbwewa I ¸Ybwewa cÖ‡qvM K‡i wewfbœ mgm¨vi m¤¢vebv †ei Ki‡Z cvi‡eb| 
 
m¤¢vebvi †hvRbwewa (Additive law of Probability) 

`yB ev Z‡ZvwaK NUbv GKmv‡_ NU‡j G‡`i †h †Kvb GKwU NUvi m¤¢vebv †ei Ki‡Z m¤¢vebvi 
†hvRbwewai cÖ‡qvRb nq| eR©bkxj NUbv Ges AeR©bkxj NUbv Dfq‡¶‡ÎB m¤¢vebvi 
†hvRbwewa wbY©q Kiv hvq| 
 
eR©bkxj NUbvi †¶‡Î m¤¢vebvi †hvRbwewa 
hw` A I B `ywU ci¯úi eR©bkxj NUbv nq Z‡e G‡`i †h †Kvb GKwU NUvi m¤¢vebv G‡`i 
cÖ‡Z¨KwUi c„_K c„_K fv‡e NUvi m¤¢vebvi †hvMd‡ji mgvb| A_©vr P(A or B) = 
P(A)+P(B).  
 
cÖgvYt g‡bKwi †Kvb ˆ`e cix¶‡Yi bgybv †¶Î S Ges G‡Z †gvU bgybwe›`yi msL¨v n(s). 
g‡bKwi A I B ỳwU ci¯úi eR©bkxj NUbv hv wb‡¤œ wP‡Îi mvnv‡h¨ †`Lvb n‡jv| 
 
 
 
 
 
 
 
 

wPÎ- ci¯úi ỳwU eR©bkxj NUbv 
 
aiv hvK, A NUbvi AbyK~j bgybv we›`yi msL¨v n(A) Ges B NUbvi AbyK‚j bgybv we›`yi msL¨v 
n(B) Avevi A I B eR©bkxj NUbv Ges G‡`i g‡a¨ †Kvb mvaviY bgybv we›`y bvB| mzZivs A 
A_ev B NUbvi NUvi AbyK~‡ji bgybv we›`y n‡e A Ges B NUbvi AbyK~j bgybv we›`yi †hvMdj 
n(A)+n(B). AZGe m¤¢vebvi msÁv Abyhvqx A A_ev B NUbv NUvi m¤¢vebv n‡”Q| 

P(A A_ev B) = 
n(A) n(B)

n(S)

+

 

  = 
n(A)

n(S)

n(B)

n(S)
+  

Avevi,  A NUbv NUvi m¤¢vebv P(A)=
n(A)

n(S)
 

 

A B 

cvV-9.5 
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 B NUbv NUvi m¤¢vebv P(B)=
n(B)

n(S)
 

∴ P (A A_ev B)=P(A∪B)=P(A)+P(B).  

GB wewawU wZb A_ev wZb Gi AwaK ci®úi eR©bkxj NUbvi Rb¨ cÖ‡hvR¨, †hgb 

P(A∪B∪C) = P(A)+P(B)+P(C)   
 
D`vniY 
GKUv Zvm GK c¨v‡KU (52wU) Zvm †_‡K ˆ`e Pqb Kiv n‡jv| G ZvmwU nq GKwU ivRv 
(King) A_ev GKwU ivYx (Queen) nIqvi m¤¢vebv KZ  Zv wbY©q Kiyb| 
 
mgvavb 
52 Kv‡W©i Zv‡mi c¨v‡K‡U 4wU ivRv Ges 4wU ivYx _v‡K| 
 g‡bKwi  A = ZvmwU ivRv 
  B = ZvmwU ivYx 

 ∴ P(A) = 
13

1
=

52

4
 

     P(B) = 
13

1
=

52

4
  

†h‡nZz ivRvi 1 wU Zvm ivYxi GKwU Zvm n‡Z cv‡i bv m~Zivs A Ges B ci®úi eR©bkxj| 

AZGe A A_ev B Gi Avmvi m¤¢vebv = 
13

2
=

13

1
+

13

1
  

 
Abykxjb (Activity): †Kvb GKwU wbe©vPbx cix¶vq P,Q I R bv‡g wZb e¨w³ AskMÖnY 
K‡i‡Qb| g‡b Kiv hvK, P -Gi wbe©vwPZ m¤¢vebv Q -Gi wØ¸Y Ges Q -Gi wbe©vwPZ nIqvi 
R Gi wØ¸Y| G‡`i wbe©vwPZ nIqvi ¯^ ¯^ m¤¢vebv wbY©q Kiyb| A_ev R Gi wbe©vwPZ nIqvi 
m¤¢vebv wbY©q Kiyb|  
 
`ywU AeR©bkxj ev Awew”Qbœ NUbvi †¶‡Î m¤¢vebvi †hvRbwewa 

hw` A Ges B ỳwU AeR©bkxj ev Awew”Qbœ NUbv nq Z‡e G‡`i †h †Kvb GKwU NUvi m¤¢vebv 
G‡`i cÖ‡Z¨‡Ki c„_K c„_K NUvi m¤¢vebvi †hvMdj †_‡K we‡qvM d‡ji mgvb| A_©vr 
 P(A∪B)= P(A) + P(B) - P(A ∩ B) 
   or 

 P(A∪B) = P(A) + P(B) - P(A∩B) 
cÖgvYt †h‡nZz A Ges B `yB Awew”Qbœ NUbv G‡`i g‡a¨ GKwU mvaviY we›`y Av‡Q| wP‡Îi 
mvnv‡h¨ A Ges B Gi ga¨Kvi mvaviY we›`y‡K A∩B aiv n‡q‡Q| 
 
 
 
 
 
 

wPÎ- `ywU Awew”Qbœ NUbv 

 

A B

A ∩ B 
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A NUbvi AbyK‚j bgybv we› ỳ Ges B NUbvi AbyK~j bgybv we›`y cÖ‡Z¨KwUi mv‡_ A∩B Gi 
bgybv we›`y RwoZ| A_©vr [n(A)+n(B)] †Z `yevi n(A∩B) wnmve Kiv nq| m~Zivs 
n(A∪B), {n(A)+n(B)} †_‡K n(A∩B) cwigvY Kg A_©vr, n(A∪B)= n(A)+n(B)-

n(A∩B) 

∴ P(A ∩B)=P(A∪B)=
n(A) n(B) n(A B)

n(S)

+ − ∩

 

=
n(A)

n(S)

n(B)

n(S)

n(A B)

n(S)
+ −

∩

 

= P(A) + P(B) - P(A∩B).  
wZb ev Z‡ZvwaK AeR©bkxj NUbvi †¶‡Î GB wewawU cÖ‡hvR¨| hw` A,B,C ci®úi AeR©bkxj 
NUbv nq Z‡e G‡`i †h †Kvb GKwU NUvi m¤¢vebv 
P(A∪B∪C)=P(A)+P(B)+P(C)-P(A∩B)-P(A∩C)-P(B∩C)-P(A∩B∩C).  
 
D`vniY 
GKwU wbi‡c¶ Q°v Dr‡¶c Kiv n‡jv| †Rvo msL¨hy³ wcV Dc‡i covi NUbvi †h †Kvb 
GKwUi m¤¢vebv wbY©q Kiyb| 
 
mgvavb 
GLv‡b bgybv †¶Î S ={1,2,3,4,5,6).   
†Rvo msL¨vhy³ NUbv A =(2,4,6)  
3 Øviv wefvR¨ msL¨vhy³ NUbv B ={3,6} 
A∪B={2,3,4,6), A∩B ={6}.  
GLv‡b n(S) =6, n(A) =3, n(B) =2, 
 n(A∪B) =4, n(A∩B) = 1 

P(A∪B)=
3

2

6

1

6

2

6

3
=−+  (Ans.) 

 
Abykxjb (Activity) : wZbRb QvÎ‡K GKwU A¼ Ki‡Z †`qv n‡q‡Q| A¼wU wZbRbB 
ï×fv‡e Ki‡Z cvi‡e Zvi m¤¢vebv h_vµ‡g 1/2, 1/3 Ges 1/4 A¼wU ï×fv‡e Kiv hv‡e Zvi 
m¤¢vebv wbY©q Kiyb| 
 
m¤¢vebvi ¸Ybwewa (Multiple law of probability) 
hw` ỳwU NUbv ¯^vaxb nq Z‡e G‡`i GKmv‡_ NUvi m¤¢vebv cÖ‡Z¨KwUi NUvi m¤¢vebvi ¸Yd‡ji 
mgvb| hw` NUbv A I B DfqB ¯^vaxb nq Z‡e P(A Ges B)=P(A∩B)=P(A), P(B).  

cÖgvY: g‡bKwi 2wU ¯^vaxb cix¶vi bgybv †¶Î h_vµ‡g S1 Ges S2 . A Ges B h_vµ‡g 2 wU 
cix¶vi mwnZ mswúó NUbv Ges A I B ci®úi ¯^vaxb| 

g‡bKwi S1 bgybv †¶‡Îi †gvU bgybv we›`yi msL¨v n1 Ges A NUbvi AbyK~j bgybv we›`yi msL¨v 
Sa A_ev S2 bgybv †¶‡Îi †gvU bgybv we›`yi msL¨v n2 Ges B NUbvi AbyK~j bgybv we› ỳi 
msL¨v nb  

∴ P(A) = 
1

a

n

n
,  P(B) = 

2

b

n

n
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†h‡nZz A Ges B ci®úi ¯^vaxb Ges cix¶v `ywUI ¯^vaxb m~Zivs S1 and S2 bgybv †¶‡Îi 
bgybv we›`y ci®úi ¯^vaxbfv‡e wgwjZ n‡e, G‡¶‡Î cix¶v ỳwUi mw¤§wjZ bgybv †¶‡Î †gvU 
bgybv we›`y n‡e n1 n2  

∴ P(A Ges B) = 
n n

n n

a b×

×
1 2

 

  = 
n

n

n

n

a b

1 2

×  

∴ P(A∩B) = P(A). P(B).  
 
`yB ev Z‡ZvwaK ci®úi ¯̂vaxb NUbvi †¶‡Î wewawU cÖgvY Kiv hvq| 
A,B,C ci®úi ¯^vaxb n‡j 
P(A∩B∩C)=P(A). P(B). P(C)  
wZb Gi AwaK A_©vr n msL¨K ci®úi ¯^vaxb NUbv n‡j 
P(A1∩A2∩ 666.. ∩An) = P(A1). P(A2) 666666.. P(An)  
 
D`vniY 
g‡bKwi, GKwU cv‡Î mv`v Kv‡jv I jvj is Gi e‡ji msL¨v h_vµ‡g 12,9,7 Ges Ab¨ GKwU 
cv‡Î mv`v Kv‡jv I jvj i‡Oi e‡ji msL¨v h_vµ‡g 9,13,10| cÖ‡Z¨K cvÎ †_‡K 1 wU ej ˆ`e 
Pq‡bi gva¨‡g †Zvjv n‡j DËwjZ ỳwU e‡ji is mv`v nIqvi m¤¢vebv KZ| 
 
mgvavb 
g‡bKwi NUbv A = cÖ_g cvÎ †_‡K †Zvjv mv`v ej Ges NUbv B = 2q cvÎ †_‡K †Zvjv mv`v 
ej| †h‡nZz ej `ywU cvÎ †_‡K Avjv`vfv‡e †Zvjv n‡q‡Q myZivs A Ges B ci®úi ¯̂vaxb| 
 
∴ P(A∩B) = P(A). P(B)  

 = 
8

3

32

9

28

12
×  †hLv‡b, P(A)= 12/28 

 = 
224

27
   P(B)= 9/32 

Abykxjb (Activity)t `ywU Q°v Dr‡¶cY Kiv n‡jv, 
 E1 t cÖ_g Q°vi 4 cvIqvi NUbv 
 E2 t wØZxq Q°vi we‡Rvo msL¨v cvIqvi NUbv cÖgvY Kiyb, NUbv `ywU 

 Ab‡c¶| 

kZ©vaxb m¤¢vebv (Conditional Probability) 
Aaxb NUbvi †¶‡Î c~‡e© Av‡jvwPZ ‡hvRbwewa cÖ‡hvR¨ bq| ỳwU NUbv‡K Aaxb ejv n‡e ZLbB 
hLb GKwU NUbv c~‡e© msMwVZ Avi GKwU NUbvi Ici wbf©i K‡i| c~‡e© GKwU NUbv N‡U‡Q G 
kZ©vax‡b c‡i Avi GKwU NUbv NUvi m¤¢vebv‡K c~e©eZ©x NUbvi ¯^v‡c‡¶ kZ©vaxb m¤¢vebv e‡j| 
hw` A Ges B ỳwU Aaxb NUbv nq ZLb A NUbv N‡U‡Q B kZ©vax‡b| B NUbv NUvi m¤¢vebv‡K 
A Gi ¯^v‡c‡¶ B Gi kZ©vaxb m¤¢vebv e‡j Ges P(B/A) Øviv wPwýZ Kiv nq Ges P(B/A) 

= 
P(AB)

P(A)
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cÖgvY:  g‡bKwi GKwU ˆ`e cix¶vi bgybv †¶Î S Ges A I B ỳwU Aaxb NUbv| 
 S bgybv †¶‡Î †gvU bgybv we›`yi msL¨v n 
 A NUbvi AbyK~j bgybv we›`yi msL¨v na  
 B NUbvi AbyK~j bgybv we›`yi msL¨v nb  
 A∩B NUbvi AbyK~j bgybv we›`yi msL¨v nab  

∴ P(A) = 
n

n

a

,  P(B) = 
n

n

b

,  P(A∩B) = 
n

n

ab

 

A NUbvi kZ©vax‡b B NUbv NUvi m¤¢vebv P(A/B) = 
n

n

ab

b

  

Avevi A∩B Øviv A I B Gi GKmv‡_ NUvi NUbv eySvq 

∴ P(A∩B) = 
n

n

ab

 = 
n

n

ab

a

 ×
n

n

a

 = P(B/A).P(A) 

Ab¨w`‡K P(A∩B) = 
n

n

ab

 = 
n

n

ab

b

 ×
n

n

b

 = P(A/B).P(B) 

m~Zivs P(A∩B) = P(B/A). P(A) A_ev P(A/B). P(B).  

D`vniY 
 GKwU cv‡Î 5wU mv`v Ges 3 wU Kvj is Av‡Q| cybt¯’vcb e¨wZ‡i‡K GKUvi ci Avi GKUv 
A_©vr 2wU ej †Zvjv n‡jv| GLb G ỳwU ejB Kv‡jv nevi m¤¢vebv †ei Ki| 
 
mgvavb 

cÖ_g av‡c GKwU Kv‡jv ej Avmvi m¤¢vebv P(A) = 
8

3
=

3+5

3
  

cÖ_g evi Kv‡jv ej Avmv ¯^v‡c‡¶ wØZxq evi Kvj ej Avmvi m¤¢vebv 

P(B/A) = 
7

2
=

2+5

2
  

∴ 2 wU ejB Kvj Avmvi m¤¢vebv 

P(AB) = P(A).P(B/A) = 
28

3
=

7

2

8

3
×   

 
Abykxjb (Activity) :  `ywU Ab‡c¶ Q°v wb‡¶c Kiv n‡jv| hw` `ywU Q°vi †`Lv‡bv msL¨vi 
†hvMdj 5 nq, Zvn‡j GKwU Q°vq wZb †`Lv‡bvi m¤¢vebv wbY©q Kiyb| 
 
 
 
mvigg©t ỳB ev Z‡ZvwaK NUbv GKmv‡_ NU‡j G‡`i †h †Kvb GKwU NUvi m¤¢vebv †ei Ki‡Z 
m¤¢vebvi †hvRbwewai cÖ‡qvRb nq| eR©bkxj NUbv Ges AeR©bkxj NUbv Dfq‡¶‡ÎB m¤¢vebvi 
†hvRbwewa wbY©q Kiv hvq| hw` ỳwU NUbv ¯^vaxb nq Z‡e G‡`i GKmv‡_ NUvi m¤¢vebv 
cÖ‡Z¨KwUi NUvi m¤¢vebvi ¸Yd‡ji mgvb| hw` NUbv A I B DfqB ¯^vaxb nq Z‡e P(A Ges 
B)=P(A∩B)=P(A), P(B).  
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cv‡VvËi g~j¨vqb 9.5 

mwUK DË‡ii cv‡k wUK wPý ( √) w`b 

1| A I B †Kvb bgybv †¶‡Î 2wU NUbv P(A)>0 n‡j wb‡Pi †Kvb&wU mwVK? 

 K) P(A/B) = 
P A B

P A

( )

( )

∩

 

 L) P(A/B) = 
P A B

P A

( )

( )

∪

 

 M) P(A/B) = P(A) P(B) 

 N) P(A/B) = 
P B

P A B

( )

( )∩

 

 
2| ci¯úi eR©bkxj NUbvi †¶‡Î A I B m¤¢vebvi †hvRb m~Î n‡e †Kvb&wU? 
 K) P(A∪B) = P(A) + P(B) 

 L) P(A∪B) = P(A) + P(B) - P(A∩B) 

 M) P(A∪B) = P(A) + P(B) + P(A∪B) 

 N) P(A∪B) = P(A) − P(B) 
 

3| A I B ỳwU ¯^vaxb NUbvi †¶‡Î m¤¢ve¨ m~Î n‡e †Kvb&wU? 
 K) P(A∩B) = P(A)/P(B) 
 L) P(A∩B) = P(A) + P(B) 
 M) P(A∩B) = P(A) . P(B) 
 N) P(A∩B) = P(A) - P(B) 
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†eÕ ZË¡ (Bayes Theorem) 
 
 
G cvV †k‡l Avcwb - 
� †e Z‡Ë¡i msÁv ej‡Z cvi‡eb   
� †e Z‡Ë¡i e¨envi ej‡Z cvi‡eb   
� †e Z‡Ë¡i mvnv‡h¨ mgm¨vi mgvavb Ki‡Z ci‡eb| 
 
m¤¢vebv Z‡Ë¡ c~‡e© wKQy djvdj Rvbv _vK‡j Zvi Dci wfwË K‡i cieZ©x djvdj †ei Kiv 
GKwU ¸iyZ¡c~Y© Aa¨vq| G cv‡V D³ djvd‡ji Rb¨ †eZË¡ m¤ú‡K© Av‡jvPbv Kiv nj|  
 
†eÕZË¡ 

†Kvb †Kvb mgq Avgiv Priori m¤¢vebv e¨envi K‡i posteriori m¤¢vebv †ei Kwi| G ai‡bi 
m~Î eY©bv K‡ib Bs‡iR cv ª̀x _gvm †eÕ| wZwb g„Zz¨eiY K‡ib 1761 mv‡j| wKš‘ Zvui G eY©bv 
cÖKvk cvq 1763 mv‡j| Zvui G m~Î‡K †eÕ ZË¡ bv‡g cwiwPZ| †e ZË¡wU wb¤œiƒct  

hw` †Kvb ˆ`e cix¶‡Y E1, E2, ........ En ci¯úi wew”Qbœ KZ¸‡jv NUbv n‡q _v‡K Ges Ab¨ 
GKwU NUbv A GB n ci¯úi wew”Qbœ NUbvmg~‡ni mv‡_ N‡U| Zvn‡j A NUbvi Rb¨ †h †Kvb 
Ei (i=1,2, ..........n) NUvi m¤¢vebv wbY©q Kivi m~Î njt 

P [E1/A] = 

∑∑
==

=
n

i

ii

ii

n

i

i

i

]]P[A/EP[E

]]P[A/EP[E

]EP[A

]EP[A

01

I

I
 

A NUbv NUvi mv‡c‡¶ Ei NUbvi m¤¢vebv wbY©q Kivi m~Î‡K †eÕ ZË¡ bv‡g cwiwPZ, ZvB G 
m~Î‡K †eÕZË¡ e‡j| 
 
†eÕZ‡Ë¡i cÖgvYt  

†h‡nZz E1, E2 ........... En ci¯úi wew”Qbœ NUbv A NUbvi Kvi‡Y N‡U _v‡K| ZvB 

A = (AI E1) + (AI E2) + .......... + (AI En) 

welqwU‡K †fb wP‡Îi mvnv‡q¨ †`Lv‡bv †h‡Z cv‡i, 
 

A    

AI E1 AI E2 .................. AI En 

    

E1 E2 .................. En 

 
†fb wPÎ t †eÕZË¡ 

 
GLv‡b (AI E1), (AI E2) .......... (AI E2) NUbv mg~n ci¯úi wew”Qbœ| ZvB  
P [A] = P [AI E1] + P[AI E2] + .......... + P[AI En] 

cvV-9.6 
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Avevi kZ©vaxb m¤¢vebvi wbqg Abymv‡i  
P [A∩E1] = P [E1] P [A/E1] Ges µgkt 

∴ P [AI Ei] = P [Ei] P [A/Ei], i = 1, 2, ................. n 

GLb, A NUbv, NUvi mv‡c‡¶ Ei kZ©vaxb m¤¢vebv njt 

P [AI Ei] = P [A] P [Ei/A]∴ P [Ei/A] = 
P[AI Ei]

P[A]
  

 = 
P[AI Ei]

P[AI E1] + P[AI E2] + ......... + P[AI En]
  

 = 
P[Ei] P[A/Ei]

P[E1] P[A/E1] + P[E2] P[A/E2] + .......... + P[En] P[A/En]
  

 = 

∑
=

n

1i

ii

ii

]]P[A/EP[E

]]P[A/EP[E
 

GLv‡b, P [A/Ei] †K ejv nq Posterior m¤¢vebv Ges P [Ei/A] †K ejv nq Perior 

m¤¢vebv| [cÖgvY] 
 
D`vniY t 

GKwU mvevb KviLvbvq A, B I C wZbwU †gwkb h_vµ‡g 25%, 25% Ges 50% mvevb 
Drcbœ K‡i| Drcv`b †k‡l †`Lv †Mj 2% 3% Ges 5% mvevb mwVKfv‡e Drcvw`Z nqwb| 
GKw`‡bi Drcv`b n‡Z GKUv mvevb ˆ`e c×wZ‡Z Pqb Kiv nj Ges †`Lv †Mj †mwU 
mwVKfv‡e Drcvw`Z nqwb| mvevbwU C †gwkb n‡Z Dcvw`Z n‡q‡Q Zvi m¤¢vebv KZ? 

mgvavbt 

GLv‡b A, B I C †gwk‡b mvevb Drcv`b Kivi m¤¢vebv nj  

P[A] = 
25
100 = .25 

P[B] = 
25
100 = .25 Ges 

P[C] = 
50
100 = .50 

aiv nj E NUbv nj `ªe¨wU mwVKfv‡e Drcvw`Z nqwb Zvn‡j, †`qv Z_¨vbymv‡i, 

P[E/A] = 
2

100 = .02,  P[E/B] =  
3

100
  = .03 Ges 

P[E/C] = 
5

100  = .05, GLb †ei Ki‡Z n‡e P[C/E].  

GLb P[AI E] = P(A) × P (E/A) = .25 × .02 = .005 
       P[BI E] = P(B) × P (E/B) = .25 × .03 = .075 
       P[CI E] = P(C) × P (E/C) = .50 × .05 = .025 

AZGe, P [C/E] = 
E]P[CE]P[BE]P[A 

]P[C/E

∩+∩+∩

3   
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= 
.025

.005 + .0075 + .0250  = 
.025

.0375  = .67 

∴ Lvivc mvevbwU C †gwkb Øviv Drcvw`Z nIqvi m¤¢vebv .67 
 

Abykxjb (Activity): evsjv‡`‡ki Db¥y³ wek¦we`¨vj‡qi weG/weGmGm †cÖvMÖv‡gi wk¶v_©x‡`i 
g‡a¨ 40% †g‡q Ges 60% †Q‡j| G‡`i g‡a¨ 50% QvÎx Ges 65% QvÎ †gavi wfwË‡Z Mo 
†gavi Dc‡i †kªbxfy³| QvÎ/QvÎx‡`i ga¨ †_‡K GKRb‡K ˆ`e c×wZ‡Z Pqb Kiv nj Ges 
†`Lv †Mj wbe©vwPZ QvÎ/QvÎx †gavi wfwË‡Z Mo †gavi wb¤œ †kªbxfy³ GB QvÎ/QvÎx GKRb †g‡q 
n‡e Zvi m¤¢vebv wbb©q Kiyb| 
 

†e,Z‡Ë¡i e¨envi t 

m¤¢vebv †¶‡Î †e Z‡Ë¡i e¨envi¸‡jv wb‡¤œ †`Iqv njt 

1| †Kv¤úvbx‡Z Drcvw`Z ª̀‡e¨i Lvivc Drcv`‡bi m¤¢vebv wbY©q Ki‡Z †e Z‡Ë¡i e¨envi  
         Kiv nq| 
2| †cv÷ Awd‡m, wPwVcÎ wewji e¨e¯’vq fy‡ji m¤¢vebvi cwigvY wbY©q Ki‡Z †e ZË¡  
         e¨envi Kiv nq| 
3| e¨emv cÖwZôvb, RbmsL¨v BZ¨vw`i †¶‡Î †e ZË¡ e¨envi Kiv n‡e| 
 

 

 

mvigg© t Priori m¤¢vebv †K e¨envi K‡i Posteriori m¤¢vebv †ei Kivi c×wZ nj †eÕ ZË¡| 

 
 
cv‡VvËi g~j¨vqb t 9.6 
 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| †eÕ wQ‡jb GKRb 
 K) gymjgvb L) cvw &̀ª 
 M) †eŠ× N) wn›`y 
2| KZ mv‡j †eÕ ZË¡ cÖKvk cvq 
 K) 1763 L) 1863 
 M) 1761 N) 1861 
 
mZ¨ wg_¨v wbb©q Kiyb : 

3| †eÕ Z‡Ë¡ Priori m¤¢vebv e¨envi `iKvi †bB 
4| †eÕ ZË¡ Zvi g„Zz¨i ci cÖKvk cvq| 
 

ïb¨ ¯’vb cyiY Kiyb : 

5| A NUbv, NUvi mv‡c‡¶ Ei NUbvi m¤¢vebv wbb©q Kivi m~Î †K ------------ e‡j| 

6| P[E1/A] = ....................| 
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MvwYwZK cÖZ¨vkv t msÁv I MvwYwZK c×wZ  
 (Mathematical Expectation: Definition and Mathematical Methods)  

 
 
G cvV †k‡l Avcwb - 
þ MvwYwZK cÖZ¨vkvi msÁv I e¨vL¨v    
þ wew”Qbœ I Awew”Qbœ Pj‡Ki MvwYwZK cÖZ¨vkv wbb©q|   
þ ˆ`e Pj‡Ki Mo I †f`v¼ wbY©q | 
 
 
MvwYwZK cÖZ¨vkv (Mathematical Expectation): 

MYmsL¨v wb‡ek‡bi cÖK…wZ eY©bv Kivi Rb¨ †hgb wKQy civgvb cwigvY (Mo, cÖPziK, ga¨gv 
BZ¨vw`) e¨envi Kiv nq †Zgwb m¤¢vebv wb‡ek‡bi cÖK…wZ wbY©q Kivi R‡b¨I civgvb wbY©q Kiv 
nq| m¤¢vebv wb‡ek‡bi †¶‡Î G ai‡bi GKwU cwigvcK nj MvwYwZK cÖZ¨vkv| †Kvb ˆ`e PjK 
X n‡j, E(X) ev µx †K MvwYwZK cÖZ¨vkvi cÖZxK wnmv‡e wPwýZ Kiv nq, A_©vr X ‰`e Pj‡Ki 
wew”Qbœ gvb Xi (i=1, 2 .......... n) Ges G‡`i m¤¢vebv A‡c¶K ƒ(Xi) n‡j MvwYwZK cÖZ¨vkv 
E(X) n‡e,  

E(X)= ∑
=

n

i

i
X

1

ƒ(Xi); i = 1, 2 .............. n 

A_©vr X -Gi wew”Qbœ gvb¸‡jv‡K Zv‡`i mswk ó m¤¢vebvi gvb w`‡q ¸Y K‡i cÖvß ¸Yd‡ji 
mgwóB n‡e MvwYwZK cÖZ¨vkv| Avevi Xi (i = 1, 2 .............. n) hw` Awew”Qbœ PjK nq Ges 
Gi m¤¢vebv NbZ¡ A‡c¶K ƒ(Xi) nq Zvn‡j MvwYwZK cÖZ¨vkv n‡e; 

E(X)= ∫
β

α
Xf(X)dx ; α≤X≤β 

GLv‡b α I B nj ˆ`e Pj‡Ki `yB cÖvšÍmxgv| 
 
MvwYwZK M‡oi mv‡_ MvwYwZK cÖZ¨vkvi m¤úK© (Relation between Arithmetic 

mean and Mathematical Expectation) t 

msÁvbymv‡i MvwYwZK cÖZ¨vkv, 

E(X) = ∑
=

n

i 1

i
X ƒ(Xi) 

 = X1 ƒ(X1) + X2 ƒ(X2) + ................... + Xn ƒ(Xn)  (1) 

 = ƒ(X1). X1 + ƒ(X2). X2 + ................... + ƒ(Xn).Xn 

 = 
1

n
 X1 + 

1

n
 X2 + ................. + 

1

n
 Xn  (2) 

myZivs mgxKib (1) Ges (2) n‡Z †`Lv hvq MvwYwZK Mo I MvwYwZK cÖZ¨vkvi g‡a¨ m¤úK© 
i‡q‡Q| ỳÕ‡UvB fvi Av‡ivwcZ MvwYwZK Mo| cÖ_gwUi fvi, Pj‡Ki mswkøó gv‡bi m¤¢vebv Ges 

fvi nj 
1

n
 | 

 

m¤¢vebv wb‡ek‡bi †¶‡Î 
GKwU cwigvcK nj 
MvwYwZK cÖZ¨vkv| 

cvV-9.7 
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D`vniY t  

†Kvb †Kv¤úvbxi GKwU bZzb ª̀e¨ Lvivc Drcv`‡bi m¤¢vebv web¨vm wb‡¤œ †`Iqv nj| 

bZzb ª̀e¨ Xi 3 1 4 
m¤¢vebv ƒ(Xi) .15 .25 .60 

`ªe¨¸wji MvwYwZK cÖZ¨vkv wbb©q Kiyb| 
 
mgvavbt  
MvwYwZK cÖZ¨vkvi msÁvbyhvqx Avgiv Rvwb 

E(X) = X1 ƒ(X1) + X2 ƒ(X2) + ................... + Xn ƒ(Xn) 

GLv‡b †`Iqv Av‡Q 
E(X)  = 3 x .15 + 1 x .25 + 4 x .60 
 = .45 + .25 + 2.40 
 = 3.10 
∴ E(X)  = 3.10 
 

Abykxjb (Activity): wb‡¤œ GKwU m¤¢vebv web¨vm †`Iqv nj, m¤¢vebv web¨v‡mi MvwYwZK 
cÖZ¨vkv wbb©q Kiybt 

ˆØe PjK Xi 1 2 1 
m¤¢vebv ƒ(Xi) .30 .40 .30 

 
 
‰`e Pj‡Ki †f`v¼ wbY©q: 

†Kvb wew”Qbœ ‰`e PjK Xi ; i= 1,2,3,.......n  n‡j Ges Dnvi m¤¢vebv f(Xi ; 

i= 1,2,3,.......n) n‡j ˆ`e Pj‡Ki †f`v¼, V(X)=[E(X2)-{E(X)}
2
] 

GLv‡b, E(X)=∑
=

n

i 1

i
X f(Xi) ; i= 1,2,3,.......n 

Ges E(X2)=∑
=

n

i 1

i
X f(Xi) 

∴ †f`v¼, V(X)=




















−∑ ∑
= =

n

1i

2
n

1i

iii

2

i
)f(XX)f(XX  

Avevi ‰`e PjK Xi ; i= 1,2,3,.......n Awew”Qbœ n‡j 

V(X)= { }∫ ∫−

β

α

β 2

α
iiii

2

i
)dxf(XX)dxf(XX ; α≤X≤β 

 

MvwYwZK cÖZ¨vkvi ag© t 

1| hw` X = K nq Z‡e E(X) = K Ges V(X) = O 

2| hw` X=mX nq Z‡e E(X) = m E(X) Ges V(X) = m
2
V(X). 

3| hw` X = X+K  nq Z‡e E(X) = E(X) + K Ges V(X) = V(X) 
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4| hw` X = X+Y nq Z‡e E(X) = E(X) + E(Y) A_©vr `yÕwU ˆ`e Pj‡Ki mgwói 
cÖZ¨vkv nj Zv‡`i GKK cÖZ¨vkvi mgwói mgvb| 

5| `yÕwU ¯^vaxb ˆ`e PjK X I Y Ges MvwYwZK cÖZ¨vkv h_vµ‡g E(X) Ges E(Y) n‡j 
Zv‡`i ¸bdj PjK ỳÕwUi GKK cÖZ¨vkvq ¸bd‡ji mgvb| A_©vr E(XY) = E(X). 

E(Y) 

6| `yÕwU ¯^vaxb ˆ`e Pj‡Ki †f`v¼ Dnv‡`i GKK †f`v‡¼i †hvMd‡ji mgvb 
         A_©vr V(X+Y) = V(X) + V(Y) Avevi 
           V(X-Y) = V(X) + V(Y) 
 
 
 
mvigg© t MvwYwZK cÖZ¨vkv m¤¢vebv web¨v‡mi GKwU cwigvcK| MvwYwZK cÖZ¨vkv MvwYwZK M‡oi 

mv‡_ m¤úK©hy³| 
 
 
cv‡VvËi g~j¨vqb t 9.7 
 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| MvwYwZK cÖZ¨vkvi mv‡_ m¤úK©hy³ cwigvcK nj  
 K) ms‡køl L) Mo 
 M) wbf©ib N) X2 

2| X = K n‡j E(X) KZ 
 K) K

2 L) K 

 M) K  N) 2K 

3| E(X+Y)= KZ 

 K) E(XY) L) E(X) – E(X) 

 M) E(X) + E(Y) N) E(X) > E(Y) 
 

mZ¨-wg_¨v wbY©q Kiyb : 

4| MvwYwZK cÖZ¨vkv‡K cÖKvk Kiv nq E(X) Øviv 
5| MvwYwZK cÖZ¨vkvi mv‡_ MvwYwZK M‡oi m¤úK© i‡q‡Q| 
 

ïb¨¯’vb c~ib Kiyb : 

6| `yÕwU ˆ`e PjK ¯^vaxb n‡j Zv‡`i ¸bb myÎ Abyhvqx E(XY) = ................| 
7| `yÕwU ¯^vaxb PjK X, Y n‡j E(X – Y) = -------------| 
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P~ovšÍ g~j¨vqb - BDwbU 9 

msw¶ß I iPbvg~jK cÖkœvejx 

1| mgm¤¢vebv I AbyK‚j NUbv Kv‡K e‡j| GKwU D`vni‡Yi mvnv‡h¨ wjLyb| 

2| bgybv †¶Î I bgybv we› ỳi msÁv wjLyb| 2wU gy`ªv I GKwU Q°vi bgybv †¶Î I bgybv 
we›`yi msL¨v wbY©q Kiyb| 

3| m¤¢vebvi msÁv wjLyb| K¬¨vwmK¨vj I cwimsLvwbK msÁvi g‡a¨ cv_©K¨ ¸‡jv wjLyb| 

4| m¤¢vebvi †hvRb myÎwU wjLyb I cÖgvb Kiyb| 

5| kZ©vaxb m¤¢vebvi msÁv wjLyb| A I B ỳwU NUbv n‡j cÖgvb Kiyb †h,  P(A/B) = 
P(A B)

P(B)

∩

| 

6| hw` P(A) = 50,  P(B) = 3.23 Ges P(A/B) = 0.375  i. P(A∩B)  

 ii. P(B/A)  iii. P(A∪B) wbY©q Kiyb| 

7| m¤¢vebv I kZ©vaxb m¤¢vebv ej‡Z Kx eySvq wjLyb| †Kvb NUbvi †¶‡Î cÖgvY Kiyb-            
i. P(A)+P(Ac) = 1; Ac, γ NUbv A Gi c~iK, ii.  O≤P(A)≤1. 

8| †Kvb cv‡Î 5wU jvj I 4wU Kvj ej Av‡Q| GKwU ej cvÎ †_‡K wb‡q Ab¨ cv‡Î ivLv 
n‡jv| D³ cv‡Î c~‡e©B 3wU jvj I 7wU Kvj ej wQj| GLb wØZxq cvÎ †_‡K †h †Kvb 
GKwU ej †Zvjv n‡j †mwU jvj nIqvi m¤¢vebv KZ?  

9| cÖgvY Kiyb, hw` †Kvb NUbv GKwU †¶‡Î NUvi m¤¢vebv P nq Z‡e n msL¨K ci¯úi 
¯^Zš¿ cÖqv‡mi †¶‡Î NUbvwU AšÍZc‡¶ (n - 1) evi NUvi m¤¢vebv n‡jv- 

  P n - 1{n - (n - 1)P}.  

10|  52 wU Zv‡mi GKvwU c¨v‡KU †_‡K 5wU Zvm cici Uvbv n‡jv| cÖ_g PviwU †U°v I 
cÂgwU ivRv nIqvi m¤¢vebv wbY©q Kiyb| 

11| evsjv‡`k Db¥y³ wek¦we`¨vj‡qi e¨v‡Pji Af& GwMÖKvjPvivj GWz‡Kkb †cÖvMÖv‡gi fwZ©i 
Rb¨ 20 Rb QvÎ/QvÎx Av‡e`b K‡i‡Q| 20 R‡bi g‡a¨ 5 Rb ¯œvZK| G‡`i g‡a¨ 
†h‡Kvb 3 Rb‡K †bqv n‡e| (a) mK‡jB œ̄vZK (b) AšÍZ 1 Rb ¯œvZK nIqvi m¤¢vebv 
KZ wbY©q Kiyb| 

12| cÖgvY Kiyb, 

 (A∩B)≤P(A)≤P(A∪B)≤P(A) + P(B). 

13| GKwU Q°v 1evi wb‡¶c Ki‡j Gi bgybv †¶Î wjLyb| cÖ‡Z¨KwU bgybv we›`y wK m¤¢vebv 
hy³? DË‡ii ¯^c‡¶ hyw³ wjLyb| 

14| 1wU Q°v I 2wU gy ª̀v wb‡¶‡ci †gvU bgybv we›`y KqwU Ges Dnv‡`i bgybv †¶ÎwU wjLyb| 
GKwU †Rvo msL¨v I 2wU ‡nW Avmvi bgybv †¶Î I bgybv we›`y msL¨v wjLyb| 
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15|   4wU gy`ªv‡K GK‡Î wb‡¶c Ki‡j- 

 i. 2wU †nW 2wU †UBj Avmvi NUbvi bgybv †¶Î wjLyb 

 ii.  4wU †UBj Avmvi NUbvi bgybv †¶Î †fb wP‡Îi mvnv‡h¨ †`Lvb| 

iii.  1wU †UBj I wZbwU †nW Avmvi NUbvi bgybv †¶Î I bgybv we›`y¸‡jv wjLyb| 

16| evsjv‡`k Db¥y³ wek¦we`¨vj‡qi GKwU AbymÜv‡b †`Lv †Mj 70% QvÎ/QvÎx wW‡cøvgv-Bb-
g¨v‡bR‡g›U G, 60% QvÎ/QvÎx ¯‹zj Af& GwMÖKvjPvi GÛ iyi¨vj wW‡fjc&‡g‡›U, 40% 
Dfq †Kv‡m© Aa¨qb K‡i| QvÎ/QvÎx wW‡cøvgv-Bb-g¨v‡bR‡g›U  A_ev ¯‹zj Af& 
GwMÖKvjPvi GÛ iyi¨vj wW‡fjc&‡g›U G covi m¤¢vebv KZ Zv wbY©q Kiyb| 

17| GK c¨v‡KU Zvm n‡Z 2 Lvbv Zvm ˆ`e Pqb fv‡e †`qv n‡j GKwUI ivRv bv nIqvi 
m¤¢vebv Ges †U°v nIqvi m¤¢vebv wbY©q Kiyb| 

18| GKwU _‡j‡Z 5wU meyR I 4wU jvj ej Av‡Q| _‡j n‡Z ˆ`e Pqb wfwË‡Z meyR is‡qi 
wZbwU I jvj is‡qi ỳwU ej †bqv n‡jv ej¸‡jvi m¤¢vebv wbY©q Kiyb| 

19| Gm Gm wm †cÖvMÖv‡g h‡kvi R.R.C. †_‡K 200 Rb QvÎ/QvÎxi g‡a¨ 40 Rb As‡K, 
20 Rb cwimsL¨v‡b Ges 10 Rb Dfq wel‡q †dj K‡i| GKRb QvÎ/QvÎx ˆ`e Pqb 
wfwË‡Z †`Iqv n‡j As‡K †dj wKš‘ cwimsL¨v‡b cvk Kivi m¤¢vebv wbY©q Kiyb? 

20| REGULATIONS kãwUi A¶i¸‡jv‡K ˆ`evwqZ c×wZ‡Z R Ges E †K KZfv‡e 
mvRv‡bv hv‡e Zv wbY©q Kiyb| 

21| cuvPwU ej †_‡K 2wU ej KZfv‡e †bqv hv‡e Zvi mgv‡ek wbY©q Kiyb| 

22| †e ZË¡ wU wjLyb| †e Z‡Ë¡i e¨envi¸‡jv Av‡jvPbv Kiyb| 

23| †e Z‡Ë¡i mvnv‡h¨ wKfv‡e m¤¢vebv wbb©q Kiv hvq Av‡jvPbv Kiyb| 

24| Priori I Posteriori m¤¢vebvi cv_©K¨ wjLyb| †e Z‡Ë¡ Zv‡`i e¨envi Av‡jvPbv Kiyb| 

25| MvwYwZK cÖZ¨vkvi msÁv wjLyb| wKfv‡e MvwYwZK M‡oi mv‡_ m¤úK© hy³ e¨vL¨v Kiyb| 

26| MvwYwZK cÖZ¨vkvi mv‡_ wKfv‡e ˆ`e Pj‡Ki †f`v¼ wbY©q Kiv hvq Av‡jvPbv Kiyb| 

27| MvwYwZK cÖZ¨vkvi ag©¸‡jv wjLyb, cÖgvY Kiyb E(X +Y) = E(X) + E(Y) 

28| †Kvb GKwU †Kv¤úvbxi eQ‡i bZzb ª̀e¨i gybvdvi m¤¢vebv web¨vm wb‡¤œ †`Iqv nj| †f`v¼  

wbY©q Kiybt 

gybvdvt X 3 4 6 
m¤¢vebv ƒ(X) .30 .40 .30 
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DËigvjv - BDwbU 9 
 
cvV 9.1 
 1| L 2| L 3| K 4| L 
cvV 9.2 
 1| L 2| M 3| M 4| L 
cvV 9.3 
 1| K 2| L 3| L 
cvV 9.4 
 1| K 2| M 3| L 
cvV 9.5 
 1| K 2| K 3| M 
cvV 9.6 
 1| L      2| K      3| wg_¨v         4| mZ¨         5| †e ZË¡      

           6|

∑∑
==

=
n

i

ii

ii

n

i

i

i

]]P[A/EP[E

]]P[A/EP[E

]EP[A

]EP[A

01

I

I
           

cvV 9.7 
 1| L            2| L        3| M           4| mZ¨           5| mZ¨               
           6| E(X).E(Y)                7| E(X) – E(Y)           
 
 
 


