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vWhere a mathematical reasoning can be had, it is as great a folly to

make use of any other, as to grope for a thing in the dark, when

you have a candle in your hand.– JOHN ARBUTHNOT v

16.1  Hwkfedk (Introduction)

igys dh d{kkvksa esa geus izkf;drk dh ladYiuk dks fofHkUu
ifjfLFkfr;ksa dh vfuf'prrk dh eki osQ :i esa i<+k gSA geus fdlh

ikls ossQ isaQdus ij ,d le la[;k izkIr gksus dh izkf;drk 
3

6
 vFkkZr~

1

2
 Kkr dh FkhA ;gk¡ oqQy laHkkfor ifj.kke (outcomes)1] 2] 3]

4] 5 vkSj 6 gSa (ftudh la[;k N% gS)A ?kVuk ̂ ,d le la[;k izkIr
gksuk* osQ vuqdwy ifj.kke 2] 4] 6 (vFkkZr~ rhu la[;k,¡) gSaA O;kid
:i ls fdlh ?kVuk dh izkf;drk Kkr djus osQ fy, ge ?kVuk osQ
vuqowQy ifj.kkeksa dh la[;k dk oqQy ifj.kkeksa dh la[;k osQ lkFk
vuqikr Kkr djrs gSaA izkf;drk osQ bl fl¼kar dks izkf;drk dk iqjkru fl¼kar (Classical

theory of  probability) dgk tkrk gSA
d{kk uoha esa geus izkf;drk dks izs{k.k vkSj ladfyr vk¡dM+ksa osQ vk/kj ij Kkr djuk lh[kk

gSA bls izkf;drk dk lkaf[;dh; n`f"Vdks.k (Statistical approach) dgrs gSaA
bu nksuksa fl¼karksa esa oqQN xaHkhj leL;k,¡ gSaA mnkgj.kr% bu fl¼karksa dks mu fØ;kdykiksa@

iz;ksxksa ij ugha yxk;k tk ldrk gS ftuesa laHkkfor ifj.kkeksa dh la[;k vifjfer gksrh gSA iqjkru
fl¼kar esa ge lHkh laHkkfor ifj.kkeksa dks le laHkkO; ekurs gSaA Lej.k dhft, fd ifj.kkeksa dks le
laHkkO; dgk tkrk gS tc gesa ;g fo'okl djus dk dksbZ dkj.k u gks fd ,d ifj.kke osQ ?kfVr
gksus dh laHkkouk nwljs ls vf/d gSA nwljs 'kCnksa esa] ge ;g ekurs gSa fd lHkh ifj.kkeksa osQ ?kfVr
gksus dh laHkkouk (izkf;drk) leku gSA vr% geus izkf;drk dks ifjHkkf"kr djus osQ fy, le
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izkf;drk ;k le laHkkO; ifj.kkeksa dk mi;ksx fd;k gSA ;g rk£dd n`f"V ls Bhd ifjHkk"kk ugha gSA
blfy, :l osQ xf.krK A.N.Kolomogrove us ,d vU; izkf;drk fl¼kar dk fodkl fd;kA
mUgkasus 1933 esa izdkf'kr viuh iqLrd ̂ izkf;drk dk vk/kj* (Foundation of  Probability) esa
izkf;drk dh O;k[;k osQ fy, oqQN Lor% izekf.kr rF; (vfHkx`ghr) fu/kZfjr fd,A bl vè;k;
esa ge izkf;drk osQ blh n`f"Vdks.k] ftls izkf;drk dk vfHkx`ghrh; n`f"Vdks.k (Axiomatic

approach of probability) dgrs gSa] dk vè;;u djsxsaA bl n`f"Vdks.k dks le>us osQ fy, oqQN
ewy 'kCnksa dks tkuuk vko';d gS] tSls fd ;kn`fPNd ijh{k.k (Random experiment)] izfrn'kZ
lef"V (Sample space)] ?kVuk,¡ (events) bR;kfnA vkb, buosQ ckjs esa vkxs vkus okys vuqHkkxksa
esa vè;;u djsasA

16.2  ;kn`fPNd ijh{k.k (Random Experiment)

nSfud thou esa ge ,sls dbZ fØ;kdyki djrs gSa ftuosQ ifj.kke lnSo ,d gh gksrs gSa pkgs mUgas
fdruh ckj Hkh nksgjk;k tk,A mnkgj.k osQ fy,] fdlh fn, x, f=kHkqt osQ dks.kksa dk eku u tkurs
gq, Hkh ge fuf'pr :i ls dg ldrs gSa fd dks.kksa dk ;ksx 180°gksxkA

ge bl izdkj osQ Hkh dbZ izk;ksfxd fØ;kdyki djrs gSa ftUgsa leku ifjfLFkfr;ksa esa nksgjkus
ij Hkh ifj.kke lnSo ,d lk ugha gksrk gSA mnkgj.k osQ fy, tc ,d flDosQ dks mNkyk tkrk gS
rks fpÙk (head) vk ldrk gS ;k iV~ (tail) vk ldrk gS ysfdu ge ;g fuf'pr ugha dj ldrs
gSa fd okLrfod ifj.kke bu nksuksa esa ls D;k gksxk\ bl izdkj osQ ijh{k.k dks ;kn`fPNd ijh{k.k dgk
tkrk gSA vr% ,d ijh{k.k dks ;kn`fPNd ijh{k.k dgk tkrk gS ;fn ;g fuEufyf[kr nks izfrca/ksa
dks larq"V djrk gS%

(i) blosQ ,d ls vf/d laHkkfor ifj.kke gksaA
(ii) ijh{k.k osQ iw.kZ gksus ls igys ifj.kke crkuk laHko u gksA
tk¡p dhft, fd ,d iklk dks isaQdus dk ijh{k.k ;kn`fPNd gS ;k ugha\
bl vè;k; esa ,d ;kn`fPNd ijh{k.k dks osQoy ijh{k.k dgk x;k gS tc rd fd vU;Fkk

O;Dr u fd;k x;k gksA

16.2.1 ifj.kke vkSj izfrn'kZ lef"V (Outcomes and sample space) fdlh ;kn`fPNd
ijh{k.k osQ fdlh lHkkafor urhts dks ifj.kke dgrs gSaA

,d iklk isQdusa osQ ijh{k.k ij fopkj djsaA ;fn ge ikls osQ Åijh iQyd ij vafdr fcanqvksa
dh la[;k esa #fp j[krs gSa rks bl ijh{k.k osQ ifj.kke 1] 2] 3] 4] 5 ;k 6 gSaA lHkh ifj.kkeksa dk
leqPp; {1, 2, 3, 4, 5, 6} bl ijh{k.k dk izfrn'kZ lef"V dgykrk gSA

vr% fdlh ;kn`fPNd ijh{k.k osQ lHkh laHkkfor ifj.kkeksa dk leqPp; ml ijh{k.k dk
izfrn'kZ lef"V dgykrk gSA izfrn'kZ lef"V dks laosQr S }kjk izdV fd;k tkrk gSA
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izfrn'kZ lef"V dk izR;sd vo;o ,d izfrn'kZ fcanq dgykrk gSA nwljs 'kCnksa esa] ;kn`fPNd
ijh{k.k dk izR;sd ifj.kke Hkh izfrn'kZ fcanq dgykrk gSA

vkb, oqQN mnkgj.kksa ij fopkj djsaA

mnkgj.k 1  nks flDdksa (,d 1 # dk rFkk nwljk 2 # dk) dks ,d ckj mNkyk x;k gSA izfrn'kZ
lef"V Kkr dhft,A

gy  Li"Vr% flDosQ bl vFkZ esa foHks| gSa fd ge mudks igyk flDdk vkSj nwljk flDdk
lacksf/r dj ldrs gSa D;ksafd nksuksa flDdksa esa ls fdlh ij fpÙk (H) ;k iV~ (T) izdV gks ldrs
gSa] blfy, laHko ifj.kke fuEufyf[kr gks ldrs gaS%

nksuksa flDdksa ij fpÙk = (H,H) = HH

igys flDosQ ij fpÙk vkSj nwljs ij iV~  = (H,T) = HT

igys flDosQ ij iV~ vkSj nwljs ij fpÙk  = (T,H) = TH

nksuksa flDdksa ij iV~ = (T,T) = TT

vr,o] fn, gq, ijh{k.k dk izfrn'kZ lef"V
S = {HH, HT, TH, TT}gSA

AfVIi.kh  ijh{k.k osQ ifj.kke H rFkk T osQ Øfer ;qXe gSaA ljyrk osQ fy, Øfer ;qXe esa
fLFkr v¼Z&fojke  (comma) dks NksM+ fn;k x;k gSA

mnkgj.k 2   iklksa osQ tksM+s (ftlesa ,d yky jax dk vkSj nwljk uhys jax dk gS) dks ,d ckj
isQadus osQ ijh{k.k dk izfrn'kZ lef"V Kkr dhft,A izfrn'kZ lef"V osQ vo;oksa dh la[;k Hkh
Kkr dhft,A

gy eku yhft, fd uhys jax osQ ikls ij 1 vkSj yky jax ij 2 izdV gksrk gSA ge bl ifj.kke
dks Øfer ;qXe (1] 2) }kjk fu:fir djrs gSaA blh izdkj] ;fn uhys ikls ij 3 vkSj yky ij
5 izdV gksrk gS] rks bl ifj.kke dks (3] 5) }kjk fu:fir djrs gSaA

O;kid :i ls izR;sd ifj.kke dks Øfer ;qXe (x, y), }kjk fu:fir fd;k tk ldrk gS tgk¡
x uhys jax osQ ikls ij vkSj y yky ikls ij izdV gksus okyh la[;k,¡ gSaA vr,o] izfrn'kZ lef"V
fuEufyf[kr gS%

S = {(x, y): x uhys ikls ij izdV la[;k vkSj  y yky ikls ij izdV la[;k gS }
bl izfrn'kZ lef"V osQ vo;oksa dh la[;k 6 × 6 = 36 gS vksj izfrn'kZ lef"V uhps iznÙk gS%

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

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

(5,1), (5,2), (5,3), (5,4), (5,5), (5,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)}
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mnkgj.k 3 fuEufyf[kr izR;sd ijh{k.k osQ fy, mi;qDr izfrn'kZ lef"V dk mYys[k dhft,
(i) ,d ckyd dh tsc esa ,d 1 #] ,d 2 # o ,d 5 # osQ flDosQ gSaA og viuh tsc

ls ,d osQ ckn ,d nks flDossQ fudkyrk gSA
(ii) ,d O;fDr fdlh O;Lr jktekxZ ij ,d o"kZ esa gksus okyh nq?kZVukvksa dh la[;k

fy[krk gSA

gy (i) eku yhft, 1 # dk flDdk Q ls] 2 # dk flDdk H ls rFkk 5 # dk flDdk R ls
fu:fir gksrs gSaA mlosQ }kjk tsc ls fudkyk x;k igyk flDdk rhu flDdksa esa ls dksbZ Hkh ,d
flDdk Q, H ;k R gks ldrk gSA igys flDosQ Q osQ laxr nwljh ckj fudkyk x;k flDdk H ;k
R gks ldrk gSA vr% nks flDosQ fudkyus dk ifj.kke QH ;k QR gks ldrk gSA blh izdkj] H

osQ laxr nwljh ckj fudkyk x;k flDdk Q ;k R gks ldrk gSA blfy,] ifj.kke HQ ;k HR

gks ldrk gSA varr% R osQ laxr nwljh ckj fudkyk x;k flDdk H ;k Q gks ldrk gSA blfy,
ifj.kke RH ;k RQ gksxkA
vr% izfrn'kZ lef"V  S={QH, QR, HQ, HR, RH, RQ}gSA
(ii) fdlh O;Lr jktekxZ ij nq?kZVukvksa dh la[;k 0 (fdlh nq?kZVuk osQ u gksus ij) ;k 1 ;k
2] ;k dksbZ Hkh /u iw.kk±d gks ldrk gSA

vr% bl ijh{k.k osQ fy, izfrn'kZ lef"V S = {0,1,2,...} gS%

mnkgj.k 4 ,d flDdk mNkyk tkrk gSA ;fn ml ij fpÙk izdV gks rks ge ,d FkSyh] ftlesa
3 uhyh ,oa 4 li+sQn xasn gSa] esa ls ,d xsan fudkyrs gSaA ;fn flDosQ ij iV~ izdV gksrk gS rks ge
,d iklk isQadrs gSaA bl ijh{k.k osQ izfrn'kZ lef"V dk o.kZu dhft,A

gy eku yhft, ge uhyh xsanksa dks B
1
, B

2
, B

3
 vkSj li+sQn xsankssa dks W

1
, W

2
, W

3
, W

4
 ls fu:fir

djrs gSaA bl ijh{k.k dk izfrn'kZ lef"V
S = { HB

1
, HB

2
, HB

3
, HW

1
, HW

2
, HW

3
, HW

4
, T1, T2, T3, T4, T5, T6}gSA

;gk¡ HB
i
 dk vFkZ gS fd flDosQ ij fpÙk gS vkSj xsan  B

i
 fudkyh xbZ gSA HW

i
 dk vFkZ gS fd

flDosQ ij fpÙk gS vkSj xsan W
i
 fudkyh xbZ gSA blh izdkj T

i
 dk vFkZ gS fd flDosQ ij iV~ vkSj

ikls ij la[;k i  izdV gqbZ gSA

mnkgj.k 5 ,d ,sls ijh{k.k ij fopkj dhft, ftlesa ,d flDosQ dks ckj&ckj rc rd mNkyrs
jgrs gSa tc rd ml ij fpÙk izdV u gks tk,A bldh izfrn'kZ lef"V dk o.kZu dhft,A

gy  bl ijh{k.k esa fpÙk izFke mNky ;k f}rh; mNky ;k r`rh; mNky bR;kfn esa ls fdlh esa
Hkh izdV gks ldrk gSA

vr%] okafNr izfrn'kZ lef"V S = {H, TH, TTH, TTTH, TTTTH,...} gSA
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iz'ukoyh 16.1

fuEufyf[kr iz'uksa 1 ls 7] esa izR;sd esa fufnZ"V ijh{k.k dk izfrn'kZ lef"V Kkr dhft,A
1. ,d flDosQ dks rhu ckj mNkyk x;k gSA
2. ,d iklk nks ckj iasQdk x;k gSA
3. ,d flDdk pkj ckj mNkyk x;k gSA
4. ,d flDdk mNkyk x;k gS vkSj ,d iklk isaQdk x;k gSA
5. ,d flDdk mNkyk x;k gS vkSj osQoy ml n'kk esa] tc flDosQ ij fpÙk izdV gksrk gS ,d

iklk isQadk tkrk gSA
6. X dejs esa 2 yM+osQ vkSj 2 yM+fd;k¡ gSa rFkk Y dejs  esa 1 yM+dk vkSj 3 yM+fd;k¡ gSaA ml

ijh{k.k dk izfrn'kZ lef"V Kkr dhft, ftlesa igys ,d dejk pquk tkrk gS fiQj ,d cPpk
pquk tkrk gSA

7. ,d iklk yky jax dk] ,d li+ sQn jax dk vkSj ,d vU; iklk uhys jax dk ,d FkSys esa j[ks
gSaA ,d iklk ;kn`PN;k pquk x;k vkSj mls isQadk x;k gS] ikls dk jax vkSj blosQ Åij osQ
iQyd ij izkIr la[;k dks fy[kk x;k gSA izfrn'kZ lef"V dk o.kZu dhft,A

8. ,d ijh{k.k esa 2 cPpksa okys ifjokjksa esa ls izR;sd esa yM+osQ&yM+fd;ksa dh la[;kvksa dks fy[kk
tkrk gSA
(i) ;fn gekjh #fp bl ckr dks tkuus esa gS fd tUe osQ Øe esa cPpk yM+dk ;k yM+dh

gS rks izfrn'kZ lef"V D;k gksxh\
(ii) ;fn gekjh #fp fdlh ifjokj esa yM+fd;ksa dh la[;k tkuus esa gS rks izfrn'kZ lef"V

D;k gksxh\
9. ,d fMCcs esa 1 yky vkSj ,d tSlh 3 li+ sQn xsan j[kh xbZ gSaA nks xsan mÙkjksrj (in

succession) fcuk izfrLFkkfir fd, ;kn`PN;k fudkyh tkrh gSA bl ijh{k.k dk izfrn'kZ
lef"V Kkr dhft,A

10. ,d ijh{k.k esa ,d flDosQ dks mNkyk tkrk gS vkSj ;fn ml ij fpÙk izdV gksrk gS rks mls
iqu% mNkyk tkrk gSA ;fn igyh ckj mNkyus ij iV~ izkIr gksrk gS rks ,d iklk isQadk tkrk
gSA izfrn'kZ lef"V Kkr dhft,A

11. eku yhft, fd cYcksa osQ ,d <sj esa ls 3 cYc ;kn`PN;k fudkys tkrs gSaA izR;sd cYc dkss
tk¡pk tkrk gS vkSj mls [kjkc (D) ;k Bhd (N) esa oxhZo`Qr djrs gSaA bl ijh{k.k dk izfrn'kZ
lef"V Kkr dhft,A

12. ,d flDdk mNkyk tkrk gSA ;fn ifj.kke fpÙk gks rks ,d iklk isaQdk tkrk gSA ;fn ikls ij
,d le la[;k izdV gksrh gS rks ikls dks iqu% isaQdk tkrk gSA bl ijh{k.k dk izfrn'kZ lef"V
Kkr dhft,A
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13. dkx”k dh pkj ifpZ;ksa ij la[;k,¡ 1] 2] 3 vkSj 4 vyx&vyx fy[kh xbZ gSaA bu ifpZ;ksa
dks ,d fMCcs esa j[k dj Hkyh&Hkk¡fr feyk;k x;k gSA ,d O;fDr fMCcs esa ls nks ifpZ;k¡ ,d
osQ ckn nwljh fcuk izfrLFkkfir fd, fudkyrk gSA bl ijh{k.k dk izfrn'kZ lef"V Kkr
dhft,A

14. ,d ijh{k.k esa ,d iklk isaQdk tkrk gS vkSj ;fn ikls ij izkIr la[;k le gS rks ,d flDdk
,d ckj mNkyk tkrk gSA ;fn ikls ij izkIr la[;k fo"ke gS] rks flDosQ dks nks ckj mNkyrs
gSaA izfrn'kZ lef"V fyf[k,A

15. ,d flDdk mNkyk x;kA ;fn ml ij iV~ izdV gksrk gS rks ,d fMCcs esa ls ftlesa 2 yky
vkSj 3 dkyh xsanas j[kh gSa] ,d xsan fudkyrs gSaA ;fn flDosQ ij fpÙk izdV gksrk gS rks ,d
iklk isaQdk tkrk gSA bl ijh{k.k dk izfrn'kZ lef"V fyf[k,A

16. ,d iklk dks ckj&ckj rc rd isaQdk tkrk gS tc rd ml ij 6 izdV u gks tk,A bl ijh{k.k
dk izfrn'kZ lef"V D;k gS\

16.3  ?kVuk (Event)

geus ;kn`fPNd ijh{k.k vkSj mlosQ izfrn'kZ lef"V osQ ckjs esa i<+k gSA fdlh ijh{k.k dk izfrn'kZ
lef"V ml ijh{k.k ls lacaf/r lHkh iz'uksa osQ fy, lkoZf=kd leqPp; (Universal set) gksrk gSA

,d flDosQ dks nks ckj mNkyus osQ ijh{k.k ij fopkj dhft,A lacaf/r izfrn'kZ lef"V
S = {HH, HT, TH, TT} gSA

vc] eku yhft, fd gekjh #fp mu ifj.kkeksa esa gS tks rF;r% ,d fpÙk izdV gksus osQ
vuqdwy gksrs gSaA ge ikrs gSa fd bl ?kVuk osQ gksus osQ vuqdwy S osQ vo;o osQoy HT vkSj TH

gSaA ;g nks vo;o ,d leqPp; E = {HT, TH} cukrs gSaA
ge tkurs gSa fd leqPp; E izfrn'kZ lef"V S dk mileqPp; gSA blh izdkj ge ikrs gSa fd

fofHkUu ?kVukvksa vkSj S osQ mileqPp;ksa esa fuEufyf[kr laxrrk gS%
?kVuk dk o.kZu ‘S’ dk laxr mileqPp;
iVksa dh la[;k rF;r% nks gS A = {TT}

iVksa dh la[;k de ls de 1 gS B = {HT, TH, TT}

fpÙkksa dh la[;k vf/dre 1 gS C = {HT, TH, TT}

f}rh; mNky esa fpÙk ugha gS D = { HT, TT}

fpÙkksa dh la[;k vf/dre nks gS S  =  {HH, HT, TH, TT}

fpÙkksa dh la[;k nks ls vf/d gS φ .

mi;qZDr ppkZ ls ;g Li"V gS fd izfrn'kZ lef"V osQ fdlh mileqPp; osQ laxr ,d ?kVuk
gksrh gS vkSj fdlh ?kVuk osQ laxr izfrn'kZ lef"V dk ,d mileqPp; gksrk gSA blosQ lanHkZ esa ,d
?kVuk dks fuEufyf[kr izdkj ls ifjHkkf"kr fd;k tkrk gS%
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ifjHkk"kk  izfrn'kZ lef"V S dk dksbZ mileqPp; ,d ?kVuk dgh tkrh gSA
16.3.1  ,d ?kVuk dk ?kfVr gksuk (Occurrence of an event) ,d iklk dks isaQdus osQ
ijh{k.k ij fopkj dhft,A eku yhft, fd ?kVuk ^iklk ij 4 ls NksVh la[;k izdV gksuk* dks E
ls fu:fir fd;k tkrk gSA ;fn iklk ij okLro esa ̂ 1* izdV gksrk gS rks ge dg ldrs gSa fd ?kVuk
E ?kfVr gqbZ gSA oLrqr% ;fn ifj.kke 2 ;k 3 gSa rks ge dgrs gSa fd ?kVuk E ?kfVr gqbZ gSA

vr% fdlh ijh{k.k osQ izfrn'kZ lef"V S dh ?kVuk E ?kfVr gqbZ dgh tkrh gS ;fn ijh{k.k dk
ifj.kke ω bl izdkj gS fd ω ∈ E. ;fn ifj.kke ω ,slk gS fd ω ∉  E,rks ge dgrs gSa fd
?kVuk E ?kfVr ugha gqbZ gSA

16.3.2 ?kVukvksa osQ izdkj (Types of events) ?kVukvksa dks muosQ vo;oksa osQ vk/kj ij fofHkUu
izdkjksa esa oxhZo`Qr fd;k tk ldrk gSA

1. vlaHko o fuf'pr ?kVuk,¡ (Impossible and Sure Events) fjDr leqPp; φ vkSj
izfrn'kZ lef"V S Hkh ?kVukvksa dks O;Dr djrs gSaA okLro esa φ dks vlaHko ?kVuk vkSj S vFkkZr~ iw.kZ
izfrn'kZ lef"V dks fuf'pr ?kVuk dgrs gSaA

bUgsa le>us osQ fy, vkb, iklk isaQdus osQ ijh{k.k ij fopkj djsaA bl ijh{k.k dk izfrn'kZ
lef"V S = {1,2,3,4,5,6} gSA

eku yhft, E  ?kVuk ̂ ikls ij izdV la[;k 7 dk xq.kt gS* dks fu:fir djrk gSA D;k vki
?kVuk E osQ laxr mileqPp; fy[k ldrs gSa\

Li"Vr;k ijh{k.k dk dksbZ Hkh ifj.kke ?kVuk E osQ izfrca/ dks larq"V ugha djrk gS vFkkZr~
izfrn'kZ lef"V dk dksbZ Hkh vo;o ?kVuk E oQk ?kfVr gksus dks fuf'pr ugha djrk gSaA vr% ge
dg ldrs gSa fd osQoy fjDr leqPp; gh ?kVuk E osQ laxr leqPp; gSA nwljs 'kCnksa esa] ge dg
ldrs gSa fd ikls osQ Åijh iQyd ij 7 dk xq.kt izdV gksuk vlaHko gSA

bl izdkj ?kVuk E =  φ ,d vlaHko ?kVuk gSA
vkb, vc ge ,d vU; ?kVuk F ̂ iklk ij izkIr la[;k ;k rks le gS ;k fo"ke* ij fopkj

djsaA Li"Vr;k F = {1,2,3,4,5,6,} = S.

vFkkZr~ lHkh ifj.kke ?kVuk F osQ ?kfVr gksus dks fuf'pr djrs gSaA vr% F = S ,d fuf'pr
?kVuk gSA

2. ljy ?kVuk (Simple Event)  ;fn fdlh ?kVuk E esa osQoy ,d gh izfrn'kZ fcanq gks] rks ?kVuk
E dks ljy ;k izkjfEHkd ?kVuk dgrs gSaA ,slk ijh{k.k ftlosQ izfrn'kZ lef"V ftlesa n i`Fkd
vo;o gksa] esa n ljy ?kVuk,¡ fo|eku gksrh gSaA

mnkgj.k osQ fy,] ,d flDoQk osQ nks mNkyksa okys ijh{k.k dk izfrn'kZ lef"V
S={HH, HT, TH, TT} gSA
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;gk¡ bl izfrn'kZ lef"V dh pkj ljy ?kVuk,¡ gSa] tks fuEufyf[kr gSa%
E

1
= {HH}, E

2
={HT}, E

3
= { TH} vkSj E

4
={TT}.

3. feJ ?kVuk (Compound Events)  ;fn fdlh ?kVuk esa ,d ls vf/d izfrn'kZ fcanq gksrs
gSa] rks mls feJ ?kVuk dgrs gSaA mnkgj.k osQ fy, ,d flDosQ dh rhu mNkyksa osQ ijh{k.k esa
fuEufyf[kr ?kVuk,¡ feJ ?kVuk,¡ gSa%

E: rF;r% ,d fpÙk izdV gksuk
F: U;wure ,d fpÙk izdV gksuk
G: vf/dre ,d fpÙk izdV gksuk] bR;kfnA

bu ?kVukvksa osQ laxr S osQ mileqPp; fuEufyf[kr gSa%
E={HTT,THT,TTH}

F={HTT,THT, TTH, HHT, HTH, THH, HHH}

G= {TTT, THT, HTT, TTH}

mi;qZDr izR;sd mileqPp; esa ,d ls vf/d izfrn'kZ fcanq gSa blfy, ;g lc feJ
?kVuk,¡ gSaA

16.3.3 ?kVukvksa dk chtxf.kr (Algebra of Events)  leqPp;ksa osQ vè;k; esa geus nks ;k
vf/d  leqPp;ksa osQ la;kstu osQ fofHkUu rjhdksa osQ ckjs esa i<+k Fkk vFkkZr~ lfEeyu (union)]
loZfu"B (intersection), varj (difference)] leqPp; dk iwjd (Complement of a set)]
bR;kfn osQ ckjs esa le>k FkkA blh izdkj ge ?kVukvksa dk la;kstu leqPp; laosQruksa osQ ln`'k mi;ksx
}kjk dj ldrs gSaA

eku yhft,  A,B,C  ,sls iz;ksx ls lac¼ ?kVuk,¡ gSa ftldh izfrn'kZ lef"V S gSA

1. iwjd ?kVuk (Complementary Event) izR;sd ?kVuk A osQ lkis{k ,d vU; ?kVuk A′ gksrh
gS ftls ?kVuk A dh iwjd ?kVuk dgrs gSaA A′ dks ?kVuk ^A–ugha* Hkh dgk tkrk gSA

mnkgj.k osQ fy, ^,d flDosQ dh rhu mNkyksa* osQ ijh{k.k dks ysaA bldk izfrn'kZ lef"V
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} gSA

eku yhft,  A={HTH, HHT, THH} ?kVuk ^osQoy ,d iV dk izdV gksuk* dks n'kkZrk gSA
ifj.kke HTT osQ gksus ij ?kVuk A ?kfVr ugha gqbZ gSA fdarq ge dg ldrs gSa fd ?kVuk ^A–ugha*
?kfVr gqbZ gSA bl izdkj] izR;sd ifj.kke osQ fy, tks A esa ugha gSa ge dgrs gSa fd ̂ A&ugha* ?kfVr
gqbZ gSA bl izdkj ?kVuk A osQ fy, iwjd ?kVuk ^A–ugha* vFkkZr~

A′= {HHH, HTT, THT, TTH, TTT}

;k A′= {ω : ω ∈  S vkSj ω  ∉ A} = S – A gSA
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2. ?kVuk ^A ;k B* (Event A or B) Lej.k dhft, fd nks leqPp;ksa A vkSj B dk lfEeyu
A ∪ B }kjk fu:fir fd;k tkrk gS ftlesa og lc vo;o lfEefyr gksrs gSa tks ;k rks A esa gSa ;k
B esa gS ;k nksuksa esa gSaA

tc leqPp; A vkSj B fdlh izfrn'kZ lef"V ls lacaf/r nks ?kVuk,¡ gksa rks ‘A ∪ B’ ?kVuk
A ;k B ;k nksuksa dks fu:fir djrk gSA ?kVuk ‘A ∪ ∪ ∪ ∪ ∪ B’ dks ‘A ;k B’ Hkh dgk tkrk gSA

blfy,  ?kVuk ‘A ;k B’ = A ∪ B = {ω: ω∈A ;k ω ∈ B}

3. ?kVuk 'A vkSj B' (Event A and B) ge tkurs gSa fd nks leqPp;ksa dk loZfu"B
A ∩ B og leqPp; gksrk gS ftlesa os vo;o gksrs gSa tks A vkSj B nksuksa esa mHk;fu"B gksrs gSa vFkkZr~
tks A vkSj B nksuksa esa gksrs gSaA

;fn ‘A vkSj B’ nks ?kVuk,¡ gksa rks leqPp; A ∩ B ?kVuk ‘A vkSj B’ dks n'kkZrk gSA
bl izdkj] A ∩ B = {ω : ω  ∈ A vkSj  ω ∈ B}

mnkgj.k osQ fy, ,d iklk dks nks ckj isaQdus osQ ijh{k.k eas eku yhft, ?kVuk A ̂ igyh isaQd
esa la[;k 6 izdV gksrh gS* vkSj ?kVuk B ^nks isaQdksa ij izdV la[;kvksa dk ;ksx U;wure 11 gksrk
gS* dks O;Dr djrh gSaA rc

A = {(6,1), (6,2}, (6,3), (6,4), (6,5), (6,6)} vkSj  B = {(5,6), (6,5), (6,6)}

blfy,   A ∩ B = {(6,5), (6,6)}

uksV dhft, fd leqPp; A ∩ B = {(6,5), (6,6)}] ?kVuk ^igyh isaQd ij 6 izdV gksrk gS vkSj
nksuksa isaQdksa ij izdV la[;kvksa dk ;ksx U;wure 11 gksrk gS* dks O;Dr djrk gSA

4. ?kVuk ^A fdarq B ugha* (Event A but not B) ge tkurs gSa fd A – B mu lHkh vo;oksa
dk leqPp; gksrk gS tks  A esa rks gSa ysfdu B esa ugha gSaA blfy,] leqPp; 'A – B'  ?kVuk ‘A

fdarq B ugha’ dks O;Dr dj ldrk gSA ge tkurs gSa fd  A – B = A ∩ B′

mnkgj.k 6 ,d iklk isaQdus osQ ijh{k.k ij fopkj dhft,A ?kVuk ̂ ,d vHkkT; la[;k izkIr gksuk*
dks A ls vkSj ?kVuk ^,d fo"ke la[;k izkIr gksuk* dks B ls fu:fir fd;k x;k gSA fuEufyf[kr
?kVukvksa  (i) A ;k  B (ii) A vkSj B (iii)  A fdarq B ugha (iv) ‘A–ugha’ dks fu:fir djus okys
leqPp; fyf[k,A

gy  ;gk¡  S = {1,2,3,4,5,6}, A = {2,3,5} vkSj B = {1,3,5}

izR;{kr%
(i) ‘A ;k B’ = A ∪ B =  {1,2,3,5}

(ii) ‘A vkSj B’ = A ∩ B = {3,5}

(iii) ‘A fdarq B ugha’ =  A – B =  {2}

(iv) ‘A–ugha’ = A´ = {1,4,6}
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16.3.4 ijLij viothZ ?kVuk,¡ (Mutually exclusive events) iklk isaQdus osQ ijh{k.k dk
izfrn'kZ lef"V S = {1, 2, 3, 4, 5, 6} gSA eku yhft, ?kVuk A ̂ ,d fo"ke la[;k dk izdV gksuk*
vkSj ?kVuk B  ^,d le la[;k dk izdV gksuk* dks O;Dr djrs gSaA

Li"Vr;k ?kVuk A, ?kVuk B dks vioftZr dj jgh gS rFkk bldk foykse Hkh lR; gSA nwljs
'kCnksa esa] ,slk dksbZ ifj.kke ugha gS tks ?kVuk A vkSj B osQ ,d lkFk ?kfVr gksus dks fuf'pr djrk
gS ;gk¡

A = {1, 3, 5} vkSj B = {2, 4, 6}

Li"Vr;k A ∩ B = φ  vFkkZr~ A vkSj B vla;qDr leqPp; gSaA
O;kidr% nks ?kVuk,¡  A vkSj B ijLij viothZ ?kVuk,¡ dgh tkrh gSa] ;fn buesa ls fdlh

,d dk ?kfVr gksuk nwljh osQ ?kfVr gksus dks vioftZr djrk gS vFkkZr~ os ,d lkFk ?kfVr ugha gks
ldrh gSaaaA bl n'kk esa leqPp; A vkSj B vla;qDr gksrs gSaA

iqu% ,d ikls dks isaQdus osQ ijh{k.k esa ?kVuk A ^,d fo"ke la[;k izdV gksuk* vkSj ?kVuk
B ^4 ls NksVh la[;k izdV gksuk* ij fopkj dhft,A

izR;{kr%  A = {1, 3, 5} vkSj B = {1, 2, 3}

vc 3 ∈ A rFkk lkFk gh 3 ∈ B

blfy, A vkSj B vla;qDr ugha gSA vr% A vkSj B ijLij viothZ ?kVuk,¡ ugha gSaA

fViI.kh  ,d izfrn'kZ lef"V dh ljy ?kVuk,¡ lnSo ijLij viothZ gksrh gaSA

16.3.5 fu%'ks"k ?kVuk,¡ (Exhaustive events) ,d ikls dks isaQdus osQ ijh{k.k ij fopkj
dhft,A ge ikrs gSa S = {1, 2, 3, 4, 5, 6}.

vkb, fuEufyf[kr ?kVukvksa dks ifjHkkf"kr djsa%
 A: ‘4 ls NksVh la[;k izdV gksuk’,

 B: ‘2 ls cM+h fdarq 5 ls NksVh la[;k izdV gksuk’
vkSj C:‘4 ls cM+h la[;k izdV gksuk’.
rc  A = {1, 2, 3}, B = {3,4} vkSj C = {5, 6}. ge ns[krs gSa fd

A ∪ B ∪ C = {1,2,3} ∪ {3,4} ∪  {5, 6} = S.

,slh ?kVukvksa A, B vkSj C dks fu%'ks"k ?kVuk,¡ dgrs gSaA O;kid :i ls ;fn E
1
, E

2
, ..., E

n
 fdlh

izfrn'kZ lef"V S dh n ?kVuk,¡ gSa vkSj ;fn

1 2 3
1

E E E ... E E S
n

n i
i=

∪ ∪ ∪ = ∪ =

rc E
1
, E

2
, ..., E

n
  dks fu%'ks"k ?kVuk,¡ dgrs gSaA nwljs 'kCnksa esa] ?kVuk,¡ E

1
, E

2
, ..., E

n 
fu%'ks"k

dgykrh gSa ;fn ijh{k.k osQ djus ij buesa ls de ls de ,d ?kVuk vo'; gh ?kfVr gksA
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blosQ vfrfjDr ;fn lHkh i ≠ j osQ fy,  E
i
 ∩ E

j
 = φ vxzr% ;fn E

i
 ∩ E

j 
= φ, i ≠ j vFkkZr~

E
i
 vkSj  E

j 
 ijLij viothZ gSa] vkSj 

1
E S

n

i
i=
∪ =  gks] rks ?kVuk,¡ E

1
, E

2
, ..., E

n 
ijLij viothZ

fu%'ks"k ?kVuk, ¡ dgykrh gSaA
vkb, vc oqQN mnkgj.kksa ij fopkj djsaA

mnkgj.k 7 nks ikls isaQosQ tkrs gSa vkSj iklksa ij izkIr la[;kvksa dk ;ksx fy[kk tkrk gSA vkb, vc
ge bl iz;ksx ls lacaf/r fuEufyf[kr ?kVukvksa ij fopkj djsa%

A: ‘izkIr ;ksx le la[;k gS’A
B: ‘izkIr ;ksx 3 dk xq.kt gS’A
C: ‘izkIr ;ksx 4 ls de gS’A
D: ‘izkIr ;ksx 11 ls vf/d gS’A

bu ?kVukvksa esa ls dkSu ls ;qXe ijLij viothZ gSa?

gy  izfrn'kZ lef"V S = {(x, y):  x, y = 1, 2, 3, 4, 5, 6} esa 36 vo;o gSaA
rc A = {(1, 1), (1, 3), (1, 5), (2, 2), (2, 4), (2, 6), (3, 1), (3, 3), (3, 5), (4, 2), (4, 4),

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

B = {(1, 2), (2, 1), (1, 5), (5, 1), (3, 3), (2, 4), (4, 2), (3, 6), (6, 3), (4, 5), (5, 4),

       (6, 6)}

C = {(1, 1), (2, 1), (1, 2)} vkSj D = {(6, 6)}

gesa izkIr gksrk gS
A ∩ B = {(1, 5), (2, 4), (3, 3), (4, 2), (5, 1), (6, 6)} ≠ φ

blfy,]  A vkSj B ijLij viothZ ugha gSaA
blh izdkj A ∩ C ≠ φ, A ∩ D ≠ φ, B ∩ C ≠ φ, vkSj B ∩ D ≠ φ,

bl izdkj ;qXe (A, C), (A, D), (B, C), (B, D) ijLij viothZ ugha gSA
lkFk gh C ∩ D ≠ φ blfy,] C vkSj D ijLij viothZ ?kVuk,¡ gSaA

mnkgj.k 8 ,d flDosQ dks rhu ckj mNkyk x;k gSA fuEufyf[kr ?kVukvksa ij fopkj dhft,%
A: ‘dksbZ fpÙk izdV ugha gksrk gS’ ,
B: ‘rF;r% ,d fpÙk  izdV gksrk gS’ vkSj
C: ‘de ls de nks fpÙk izdV gksrs gSa’A

D;k ;g ijLij viothZ vkSj fu%'ks"k ?kVukvksa dk leqPp; gS?

gy ifj.kke dk izfrn'kZ lef"V
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} gS

vkSj A = {TTT}, B = {HTT, THT, TTH}rFkk C = {HHT, HTH, THH, HHH}
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vc A ∪ B ∪ C = {TTT, HTT, THT, TTH, HHT, HTH, THH, HHH} = S

blfy,, A, B vkSj C fu%'ks"k ?kVuk,¡ gSaA
lkFk gh A ∩  B = φ, A ∩  C = φ vkSj B ∩  C = φ

blfy,] ?kVuk,¡ ;qXe osQ vuqlkj vla;qDr gSa vFkkZr~ os ijLij viothZ gSaA
vr% A, B vkSj C ijLij viothZ o fu%'ks"k ?kVukvksa dk leqPp; cukrs gSaA

iz'ukoyh 16.2

1. ,d iklk isaQdk tkrk gSA eku yhft, ?kVuk E ̂ ikls ij la[;k 4 n'kkZrk* gS vkSj ?kVuk F ̂ ikls
ij le la[;k n'kkZrk* gSA D;k E vkSj F ijLij viothZ gSa?

2. ,d iklk isaQdk tkrk gSA fuEufyf[kr ?kVukvksa dk o.kZu dhft,%
(i) A: la[;k 7 ls de gSA (ii) B:  la[;k 7 ls cM+h gSA

(iii) C:  la[;k 3 dk xq.kt gSA (iv) D:  la[;k 4 ls de gSA
(v) E: 4 ls cM+h le la[;k gSA (vi) F:  la[;k 3 ls de ugha gSA
A ∪ B, A ∩ B, B ∪ C, E ∩ F, D ∩ E, A – C, D –  E, E ∩ F′, F´  Hkh Kkr dhft,A

3.  ,d ijh{k.k esa iklsa ossQ ,d tksM+s dks isaQdrs gSa vkSj mu ij izdV la[;kvksa dks fy[krs gSaA
fuEufyf[kr ?kVukvksa dk o.kZu dhft,%
A: izkIr la[;kvksa dk ;ksx 8 ls vf/d gSA
B: nksuksa iklksa ij la[;k 2 izdV gksrh gSA
C: izdV la[;kvksa dk ;ksx de ls de 7 gS vkSj 3 dk xq.kt gSA

bu ?kVukvksa ossQ dkSu&dkSu ls ;qXe ijLij viothZ gSa\
4. rhu flDdksa dks ,d ckj mNkyk tkrk gSA eku yhft, fd ?kVuk *rhu fpÙk fn[kuk* dks  A

ls] ?kVuk ̂ nks fpÙk vkSj ,d iV~ fn[kuk* dks B ls] ?kVuk ̂ rhu iV~ fn[kuk* dks C vkSj ?kVuk
*igys flDosQ ij fpÙk fn[kuk* dks D ls fu:fir fd;k x;k gSA crkb, fd buesa ls dkSu
lh ?kVuk,¡ (i) ijLij viothZ gSa\ (ii) ljy gSa ?  (iii) feJ gSa ?

5. rhu flDosQ ,d ckj mNkys tkrs gSaA o.kZu dhft,A
(i) nks ?kVuk,¡ tks ijLij viothZ gSaA
(ii) rhu ?kVuk,¡ tks ijLij viothZ vkSj fu%'ks"k gSaA
(iii) nks ?kVuk,¡ tks ijLij viothZ ugha gSaA
(iv) nks ?kVuk,¡ tks ijLij viothZ gSa fdarq  fu%'ks"k ugha gSaA
(v) rhu ?kVuk,¡ tks ijLij viothZ gSa fdarq  fu%'ks"k ugha gSaA

6. nks ikls isaQosQ tkrs gaSA ?kVuk,¡ A, B vkSj C fuEufyf[kr izdkj ls gSa%
A: igys ikls ij le la[;k izkIr gksuk
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B: igys ikls ij fo"ke la[;k izkIr gksuk
C: iklksa ij izkIr la[;kvksa dk ;ksx ≤ 5 gksuk

fuEufyf[kr ?kVukvksa dk o.kZu dhft,%
(i) A′ (ii) B&ugha (iii) A ;k B

(iv) A vkSj  B (v) A fdarq  C ugha (vi) B ;k C
(vii) B vkSj C (viii) A ∩ B′ ∩ C′

7. mi;qZDr iz'u 6 dks nsf[k, vkSj fuEufyf[kr esa lR; ;k vlR; crkb, (vius mÙkj dk dkj.k
nhft,)%
(i) A vkSj B ijLij viothZ gSaA
(ii) A vkSj B ijLij viothZ vkSj fu%'ks"k gSaA
(iii) A = B′

(iv) A vkSj C ijLij viothZ gSaA
(v) A vkSj B′ ijLij viothZ gSaA
(vi) A′, B′, C ijLij viothZ vkSj fu%'ks"k ?kVuk,¡ gSaA

16.4 izkf;drk dh vfHkx̀ghrh; ǹf"Vdks.k (Axiomatic Approach to Probability)

bl vè;k; osQ igys vuqPNsnksa esa geus ;kn`fPNd ijh{k.k] izfrn'kZ lef"V rFkk bu ijh{k.kksa ls
lacaf/r ?kVukvksa ij fopkj fd;k gSA ge vius nSfud thou esa fdlh ?kVuk osQ ?kfVr gksus dh
laHkkouk osQ fy, vusd 'kCnksa dk mi;ksx djrs gSaA izkf;drk fl¼kar fdlh ?kVuk osQ ?kfVr gksus ;k
u gksus dh laHkkouk dks ,d eki nsus dk iz;kl gSA

fiNyh d{kkvksa esa geus fdlh ijh{k.k esa oqQy laHkkfor ifj.kkeksa dh la[;k Kkr gksus ij]
fdlh ?kVuk dh izkf;drk Kkr djus dh oqQN fof/;ksa osQ ckjs esa i<+k gSA

fdlh ?kVuk dh izkf;drk Kkr djus dh ,d vkSj fof/ vfHkx̀ghrh; ǹf"Vdks.k gSA bl rjhdk
esa izkf;drk,¡ fu/kZfjr djus osQ fy, vfHkx`ghfr;ksa ;k fu;eksa dks cf.kZr (depict) fd;k x;k gSA

eku ysa fd fdlh ;kn`fPNd ijh{k.k dk izfrn'kZ lef"V S gSA izkf;drk P ,d okLrfod
ekuh; iQyu gS ftldk izkar S dk ?kkr leqPp; gS] vkSj ifjlj varjky [0,1]  gS tks fuEufyf[kr
vfHkx`ghfr;ksa dks larq"V djrk gS%

(i) fdlh ?kVuk E, osQ fy,]  P (E) ≥ 0

(ii) P (S) = 1

(iii) ;fn E vkSj F ijLij viothZ ?kVuk,¡ gSa rks P(E ∪ F) = P(E) + P(F).

vfHkx`fgr (iii) ls ;g vuqlfjr gksrk gS fd P(φ) = 0. bls fl¼ djus osQ fy, ge F = φ ysrs gSa
vkSj ns[krs gSa fd E vkSj φ ijLij viothZ ?kVuk,¡ gS] blfy, vfHkx`ghr (iii) ls ge ikrs gSa fd
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P (E ∪ φ) = P (E) + P ( φ ) ;k P(E) = P(E) + P (φ) vFkkZr~ P(φ) = 0

eku yhft, fd ω
1
, ω

2
, ...,ω

n
 izfrn'kZ lef"V S osQ ifj.kke gSa vFkkZr~

S = {ω
1
, ω

2
, ...,ω

n
}gSA

izkf;drk dh vfHkx`ghrh; ifjHkk"kk ls ;g fu"d"kZ fudyrk gS fd
(i) izR;sd ω

i 
 ∈ S osQ fy, 0 ≤  P (ω

i
) ≤ 1

(ii) P (ω
1
) + P (ω

2
) + ... + P (ω

n
) = 1

(iii) fdlh ?kVuk ω
i
 osQ fy, P(A) =  Σ P (ω

i
), ω

i 
 ∈ A

AfVIi.kh  è;ku nhft, fd ,dy leqPp; {ω
i
} dks ljy ?kVuk dgrs gSa vkSj laosQru

dh lqfo/k osQ fy, ge P({ω
i
}) dks P(ω

i
)  fy[krs gSaA

mnkgj.k osQ fy, ,d flDosQ dks mNkyus osQ ijh{k.k esa ge izR;sd ifj.kke H vkSj T osQ

lkFk la[;k 
1

2
 fu/kZfjr dj ldrs gSa

vFkkZr~ P(H) = 
1

2
 vkSj  P(T) = 

1

2
... (1)

Li"Vr;k ;g fu/kZj.k nksuksa izfrca/ksa dks larq"V djrk gS vFkkZr~ izR;sd la[;k u rks 'kwU; ls
NksVh gS vkSj u gh ,d ls cM+h gS

vkSj P(H) + P(T) = 
1

2
 + 

1

2
 = 1

blfy, bl n'kk esa ge dg ldrs gSa fd

H dh izkf;drk = 
1

2
  vkSj T dh izkf;drk  = 

1

2
.

vkb, ge P(H) = 
1

4
 vkSj P(T) = 

3

4
 ysrs gSaA ... (2)

D;k ;g fu/kZj.k vfHkx`ghrh; rjhdk osQ izfrca/ksa dks larq"V djrk gS\

gk¡] bl n'kk esa H dh izkf;drk = 
1

4
 vkSj T dh izkf;drk = 

3

4
 gSA

ge ikrs gSa fd nksukas izkf;drk fu/kZj.k (1) vkSj (2)] H vkSj T dh izkf;drkvksa osQ fy,
oS/ gSaA

okLro esa nksuksa ifj.kkeksa H rFkk T dh izkf;drkvksa osQ fy, la[;k,¡ Øe'k% p rFkk
(1 – p) fu/kZfjr dj ldrs gSa] tcfd 0 ≤ p ≤ 1 vkSj P(H) + P(T) = p + (1 –  p) = 1
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;g izkf;drk fu/kZj.k  Hkh vfHkx`ghrh; n`f"Vdks.k osQ izfrca/ksa dks larq"V djrs gSaA vr% ge
dg ldrs gSa fd fdlh ijh{k.k osQ ifj.kkeksa osQ lkFk izkf;drk forj.k vusd (;k ;g dguk
vf/d mfpÙk gksxk fd vuar) izdkj ls fd;k tk ldrk gSA

vkb, vc oqQN mnkgj.kksa ij fopkj djsaA

mnkgj.k 9 eku yhft, ,d izfrn'kZ lef"V S = {ω
1
, ω

2
, ...,ω

6
}gSA fuEufyf[kr esa ls izR;sd

ifj.kke osQ fy, dkSu&dkSu ls izkf;drk fu/kZj.k oS/ gSa\

ifj.kke ω
1

ω
2

ω
3

ω
4

ω
5

ω
6

(a)
1

6

1

6

1

6

1

6

1

6

1

6

(b) 1 0 0 0 0 0

(c)
1

8

2

3

1

3

1

3

1

4
−

1

3
−

(d)
1

12

1

12

1

6

1

6

1

6

3

2

(e) 0.1 0.2 0.3 0.4 0.5 0.6

gy (a) izfrca/ (i): izR;sd la[;k p (ω
i
) /ukRed gS vkSj ,d ls NksVh gSA

izfrca/ (ii): izkf;drkvksa dk ;ksx

= 
1 1 1 1 1 1

1
6 6 6 6 6 6

+ + + + + =

blfy, ;g izkf;drk fu/kZj.k oS/ gSA
(b) izfrca/ (i): izR;sd la[;k p(ω

i
) ;k rks 0 gS ;k 1 gSA

izfrca/ (ii): izkf;drkvksa dk ;ksx  = 1 + 0 + 0 + 0 + 0 + 0 = 1

blfy, ;g fu/kZj.k oS/ gSA
(c) izfrca/ (i): nks izkf;drk,¡ p (ω

5
) vkSj  p(ω

6
) ½.kkRed gSaA blfy, ;g fu/kZj.k oS/

ugha gSA

(d) D;kasfd p (ω
6
) = 

3

2
> 1, blfy, ;g izkf;drk fu/kZj.k oS/ ugha gSA

(e) D;kasfd izkf;drkvksa dk ;ksx = 0.1 + 0.2 + 0.3 + 0.4 + 0.5 + 0.6 = 2.1 gS blfy, , ;g
izkf;drk fu/kZj.k oS/ ugha gSA
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16.4.1 ?kVuk dh izkf;drk (Probability of an event) ,d e'khu }kjk fufeZr dyeksa esa ls
rhu dk ijh{k.k mUgsa vPNk (=kqfVjfgr) vkSj [kjkc (=kqfV;qDr) esa oxhZo`Qr djus osQ fy, fd;k
x;kA eku yhft, fd bl ijh{k.k dk izfrn'kZ lef"V S gSA bl ijh{k.k osQ i+ QyLo:i gesa
0, 1, 2 ;k 3 [kjkc dyesa fey ldrh gSaA

bl iz;ksx osQ laxr izfrn'kZ lef"V
S = {BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG}gSA

tgk¡ B ,d =kqfV;qDr ;k [kjkc dye dks vkSj G ,d vPNs ;k =kqfVjfgr dye dks izdV
djrk gSA

eku yhft,] fd ifj.kkeksa osQ fy, fuEufyf[kr izkf;drk,¡ fu/kZfjr dh xbZ gSa%

izfrn'kZ fcanq: BBB BBG BGB GBB BGG GBG GGB GGG

izkf;drk:
1

8

1

8

1

8

1

8

1

8

1

8

1

8

1

8

eku yhft, ?kVuk ^rF;r%  ,d =kqfV;qDr dye dk fudyuk* dks A ls o ?kVuk ^U;wure nks
=kqfV;qDr dyeksa dk fudyuk* dks B ls izdV djrs gSaA
Li"Vr% A = {BGG, GBG, GGB} vkSj  B = {BBG, BGB, GBB, BBB}

vc P(A) = P( ), Ai iω ω∑ ∀ ∈

= P(BGG) + P(GBG) + P(GGB) = 
1 1 1 3

8 8 8 8
+ + =

vkSj P(B) = P( ), Bi iω ω∑ ∀ ∈

= P(BBG) + P(BGB) + P(GBB) + P(BBB) = 
1 1 1 1 4 1

8 8 8 8 8 2
+ + + = =

vkb, ,d vU; ijh{k.k ^,d flDosQ dks nks ckj mNkyuk* ij fopkj djsaA
bl ijh{k.k dk izfrn'kZ lef"V  S = {HH, HT, TH, TT} gSA
eku yhft, fd fofHkUu ifj.kkeksa osQ fy, fuEufyf[kr izkf;drk,¡ fu/kZfjr dh xbZ gSa%

P(HH) = 
1

4
, P(HT) = 

1

7
, P(TH) = 

2

7
, P(TT) = 

9

28

Li"Vr;k ;g izkf;drk fu/kZj.k vfHkx`ghrh; vfHkxe osQ izfrca/ksa dks larq"V djrk gSA vkb,
vc ge ?kVuk E ^nksuksa mNkyksa esa ,d lk gh ifj.kke gS* dh izkf;drk Kkr djsaA
;gk¡ E = {HH, TT}

vc lHkh ω
i
 ∈ E osQ fy, P(E) = ∑P(ω

i
), = P(HH) + P(TT) = 

1 9 4

4 28 7
+ =
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?kVuk F: ^rF;r% nks fpÙk* osQ fy,] ge ikrs gSa F = {HH}

vkSj P(F) = P(HH) = 
1

4

16.4.2 le lEHkkO; ifj.kkeksa dh izkf;drk (Probability of equally likely outcomes)

eku yhft, fd ,d ijh{k.k dk izfrn'kZ lef"V
S = {ω

1
, ω

2
, ..., ω

n
} gS

eku ysa fd lHkh ifj.kke le laHkkO; gSa] vFkkZr~ izR;sd ljy ?kVuk osQ ?kfVr gksus dh laHkkouk leku
gSA
vFkkZr~ lHkh ω

i
 ∈ S osQ fy,] P(ω

i
) = p, tgk¡ 0 ≤ p ≤ 1

D;ksafd
1

P( ) 1
n

i

i

ω
=

=∑  blfy,  p + p + ... + p (n ckj) = 1

;k np = 1 ;k  p = 
1

n

eku yhft, fd izfrn'kZ lef"V S dh dksbZ ,d ?kVuk E, bl izdkj gS fd n(S) = n vkSj
n(E) = m. ;fn izR;sd ifj.kke le laHkkO; gS rks ;g vuqlfjr gksrk gS fd

P(E)
m

n
= = 

E oQs vuqdyw ifj.kkekas dh l[a ;k
oqQy lHa kkfor ifj.kkekas dh l[a ;k

16.4.3 ?kVuk  'A ;k B' dh izkf;drk (Probability of the event ‘A or B’) vkb, vc ge
?kVuk ‘A ;k B’, dh izkf;drk vFkkZr~ P (A ∪ B) Kkr djsaA
eku yhft,] A = {HHT, HTH, THH} vkSj B = {HTH, THH, HHH}, ^,d flDosQ dh rhu
mNkyksa osQ ijh{k.k dh nks ?kVuk,¡ gSaA
Li"Vr;k A ∪ B = {HHT, HTH, THH, HHH}

vc P (A ∪ B) = P(HHT) + P(HTH) + P(THH) + P(HHH)

;fn lHkh ifj.kke le laHkkO; gksa rks

P (A ∪ B) 
1 1 1 1 4 1

8 8 8 8 8 2
= + + + = =

lkFk gh P(A) = P(HHT) + P(HTH) + P(THH) = 
3

8

vkSj P(B) = P(HTH) + P(THH) + P(HHH) = 
3

8
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blfy, P(A) + P(B) = 
3 3 6

8 8 8
+ =

;g Li"V gS fd P(A ∪ B) ≠ P(A) + P(B)

fcanqvksa HTH vkSj THH, A rFkk B esa mHk;fu"B vo;o gSaA P(A) + P(B) osQ ifjdyu esa
HTH vkSj THH, (vFkkZr~ A ∩ B osQ vo;o) dh izkf;drk dks nks ckj lfEefyr fd;k x;k gSA
vr% P(A ∪ B) dks Kkr djus osQ fy, gesa  A ∩ B osQ izfrn'kZ fcanqvksa dh izkf;drkvksa dks
P(A) + P(B) esa ls ?kVkuk gksxkA

vFkkZr~ P(A B)∪ = P(A) P(B) P(ω ), ω A Bi i+ −∑ ∀ ∈ ∩

= P(A) P(B) P(A B)+ − ∪

vr% P(A B)∪  = P(A) P(B) P(A B)+ − ∩

O;kidr% ;fn A vkSj B fdlh ijh{k.k dh dksbZ nks ?kVuk,¡ gSa rc fdlh ?kVuk dh izkf;drk
dh ifjHkk"kk osQ vuqlkj gesa izkIr gksrk gS fd

( ) ( )P A B , A Bi ip∪ = ∑ ω ∀ω ∈ ∪ .

D;ksafd A B (A B) (A B) (B A)∪ = − ∪ ∩ ∪ − , blfy,

P(A ∪ B)= [ ] [ ]P( ) (A–B) P( ) A B +i i ii
∑ ω ∀ω ∈ + ∑ ω ∀ω ∈ ∩ [ ]P( ) B–Ai iω ω∑ ∀ ∈

(D;ksafd A–B, A ∩ B vkSj  B – A ijLij viothZ gSaA ... (1)

lkFk gh [ ] [ ]P(A) P(B) ( ) A + ( ) Bi i i ip p+ = ∑ ω ∀ω ∈ ∑ ω ∀ω ∈

= [ ]P( ) (A–B) (A B) +i i∑ ω ∀ω ∈ ∪ ∩ [ ]P( ) (B–A) (A B)i i∑ ω ∀ω ∈ ∪ ∩

= [ ] [ ]P( ) (A – B) + P( ) (A B)i i i i∑ ω ∀ω ∈ ∑ ω ∀ω ∈ ∩ + [ ]P( ) (B–A)i i∑ ω ∀ω ∈

+ [ ]P( ) (A B)i i∑ ω ∀ω ∈ ∩

= [ ]P(AUB) P( ) A Bi i+ ∑ ω ∀ω ∈ ∩ [(1) osQ iz;ksx ls]

= P(A B) + P(A B)∪ ∩ .

vr%  P(A B) P(A) +P(B) – P(A B)∪ = ∩ .

bl lw=k dk oSdfYid izek.k fuEufyf[kr izdkj ls Hkh fn;k tk ldrk gSA
A ∪ B = A ∪ (B – A) tgk¡ A vkSj B – A ijLij viothZ gSaA

vkSj B = (A ∩ B) ∪ (B – A) tgk¡  A ∩ B vkSj B – A ijLij viothZ gSaA
izkf;drk dh vfHkx`ghr  (iii) }kjk] gesa izkIr gksrk gS fd

P (A  ∪ B) = P (A) + P (B – A) ... (2)

vkSj P(B) = P ( A ∩ B) + P (B – A) ... (3)
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(2) esa ls (3) ?kVkus ij]
P (A ∪ B) – P(B) = P(A) – P (A ∩ B)

;k P(A ∪  B) = P(A) + P (B) – P (A ∩ B)

mi;qZDr ifj.kke dks osu~&vkjs[k (vko`Qfr 16-1) dk voyksdu djosQ Hkh iqu% lR;kfir fd;k tk
ldrk gSA

vko`Qfr 16.1

;fn  A vkSj B vla;qDr leqPp; gksa vFkkZr~ ;s nksuksa ijLij viothZ ?kVuk,¡ gksa rks (A ∩ B) = φ

blfy,] P (A ∩ B) = P (φ) = 0

vr% ijLij viothZ ?kVukvksa A vkSj B, osQ fy,] ge ikrs gSa
P (A ∪ B) = P (A) + P (B), tks foQ izkf;drk dh vfHkx`ghr (iii) gh gSA

16.4.4  ?kVuk ^A-ugha* dh izkf;drk (Probability of event 'not A') 1 ls 10 rd vafdr
iw.kk±dksa okys nl iÙkksa osQ Msd esa ls ,d iÙkk fudkyus osQ ijh{k.k dh ?kVuk A = {2, 4, 6, 8} ij
fopkj dhft,A Li"Vr;k izfrn'kZ lef"V S = {1, 2, 3, ...,10} gSA

;fn lHkh ifj.kkeksa 1, 2, 3,...,10 dks le laHkkO; eku ysa rks izR;sd ifj.kke dh izkf;drk

1

10
 gksxhA

vc P(A) = P(2) + P(4) + P(6) + P(8)

=
1 1 1 1 4 2

10 10 10 10 10 5
+ + + = =

lkFk gh ?kVuk ^A-ugha* = A′ = {1, 3, 5, 7, 9, 10}

vc P(A′) = P(1) + P(3) + P(5) + P(7) + P(9) + P(10)

=
6 3

10 5
=

bl izdkj P(A′) =
3 2

1 1 P(A)
5 5

= − = −
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lkFk gh gesa ;g Hkh irk gS fd A′ rFkk A  ijLij viothZ vkSj fu%'ks"k ?kVuk,¡ gSaA
vr% A ∩ A′ = φ vkSj A ∪ A′ = S

;k P(A ∪ A′) = P(S)

vc P(A) + P(A′) = 1, vfHkx`ghrksa  (ii) vkSj  (iii) osQ iz;ksx }kjk
;k P(A′) = P(A ugha) = 1 – P(A)

vkb, le laHkkfor ifj.kkeksa okys ijh{k.kksa osQ fy, oqQN mnkgj.kksa o iz'uksa ij fopkj djsa]
tc rd fd vU;Fkk u dgk x;k gksA

mnkgj.k 10 rk'k osQ 52 iÙkksa dh ,d Hkyh&Hkk¡fr isaQVh xbZ xMóh esa ls ,d iÙkk fudkyk x;k gSA
fudkys x, iÙks dh izkf;drk Kkr dhft, ;fn

(i) iÙkk bZaV dk gSA (ii) iÙkk bDdk ugha gSA
(iii) iÙkk dkys jax dk gS (vFkkZr~ fpM+h ;k gqdqe dk),
(iv) iÙkk bZaV dk ugha gSA (v) iÙkk dkys jax dk ugha gSA

gy tc 52 iÙkksa dh Hkyh&Hkk¡fr isaQVh xbZ xMóh esa ,d iÙkk fudkyk tkrk gS rks laHko ifj.kkeksa dh
la[;k 52 gSA

(i) eku yhft, ?kVuk ^fudkyk x;k iÙkk bZaV dk gS] dks A ls n'kkZ;k x;k gSA
Li"Vr;k A esa vo;oksa dh la[;k 13 gSA

blfy,] P(A) = 
13 1

52 4
=

vFkkZr~] ,d b±V dk iÙkk fudkyus dh izkf;drk  = 
1

4

(ii) eku yhft, fd ?kVuk ^fudkyk x;k iÙkk bDdk gS* dks B ls n'kkZrs gSaA
blfy, ^fudkyk x;k iÙkk bDdk ugha gS* dks  B′ ls n'kkZ;k tk,xkA

vc P(B′) = 1 –  P(B) = 
4 1 12

1 1
52 13 13

− = − =

(iii) eku yhft, ?kVuk ^fudkyk x;k iÙkk dkys jax dk gS* dks C ls n'kkZrs gSaA
blfy, leqPp; C esa vo;oksa dh la[;k  = 26

vFkkZr~ P(C) = 
26 1

52 2
=

bl izdkj dkys jax dk iÙkk fudkyus dh izkf;drk  = 
1

2

(iv) geus mi;qZDr  (i) esa ekuk gS fd ?kVuk ^fudkyk x;k iÙkk bZaV dk gS* dks A ls n'kkZrs gSaA
blfy, ?kVuk ^fudkyk x;k iÙkk bZaV dk ugha gS* dks A′ ;k ^A&ugha* ls n'kkZ,axsA
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vc P(A&ugha) = 1 –  P(A) = 
1 3

1
4 4

− =

(v) ?kVuk ̂ fudkyk x;k iÙkk dkys jax dk ugha gS* dks C′ ;k ̂ C&ugha* ls n'kkZ;k tk ldrk gSA

vc gesa Kkr gS fd  P(C&ugha) = 1 –  P(C) = 
1 1

1
2 2

− =

blfy,] iÙkk dkys jax dk u gksus dh izkf;drk = 
1

2

mnkgj.k 11 ,d FkSys esa 9 fMLd gSa ftuesa ls 4 yky jax dh] 3 uhys jax dh vkSj 2 ihys jax
dh gSaA fMLd vkdkj ,oa eki esa le:i gSaA FkSys esa ls ,d fMLd ;kn`PN;k fudkyh tkrh gSA
izk;fdrk Kkr dhft, fd fudkyh xbZ fMLd (i) yky jax dh gS (ii) ihys jax dh gS (iii) uhys jax
dh gS (iv) uhys jax dh ugha gS, (v) yky jax dh gS ;k uhys jax dh gSA

gy fMLdkas dh oqQy la[;k 9 gSA blfy, laHko ifj.kkeksa dh oqQy la[;k 9 gqbZA
eku yhft, ?kVukvksa A, B o C dks bl izdkj ls ifjHkkf"kr fd;k x;k gSA

A: fudkyh xbZ fMLd yky jax dh gSA
B: fudkyh xbZ fMLd ihys jax dh gSA
C: fudkyh xbZ fMLd uhys jax dh gSA

(i) yky jax dh fMLdksa dh la[;k = 4 vFkkZr~ n (A) = 4

vr% P(A) = 
4

9

(ii) ihys jax dh fMLdksa dh la[;k  = 2, vFkkZr~ n (B) = 2

blfy,] P(B) = 
2

9

(iii) uhys jax dh fMLdksa dh la[;k = 3, vFkkZr~ n(C) = 3

blfy,] P(C) = 
3 1

9 3
=

(iv) Li"Vr;k ?kVuk ^fMLd uhys jax dh ugha gS*  'C-ugha'  gh gS ge tkurs gSa fd
P(C-ugha) = 1 –  P(C)

blfy, P(C-ugha) = 
1 2

1
3 3

− =

(v) ?kVuk ^yky jax dh fMLd ;k uhys jax dh fMLd* dk leqPp; ‘A ∪ C’ ls of.kZr fd;k
tk ldrk gSA
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D;ksafd] A vkSj C ijLij viothZ ?kVuk,¡ gSa] blfy,

P(A ;k C) =  P (A ∪ C) = P(A) + P(C) = 
4 1 7

9 3 9
+ =

mnkgj.k 12 nks fo|kfFkZ;ksa vfuy vkSj vkf'kek ,d ijh{kk esa izfo"V gq,A vfuy osQ ijh{kk esa mÙkh.kZ
gksus dh izkf;drk 0-05 gS vkSj vkf'kek osQ ijh{kk esa mÙkh.kZ gksus dh izkf;drk 0-10 gSA nksuksa osQ
ijh{kk esa mÙkh.kZ gksus dh izkf;drk 0-02 gSA izkf;drk Kkr dhft, fd

(a) vfuy vkSj vkf'kek nksuksa ijh{kk esa mÙkh.kZ ugha gks ik,xsaA
(b) nksuksa esa ls de ls de ,d ijh{kk esa mÙkh.kZ ugha gksxkA
(c) nksuksa esa ls osQoy ,d ijh{kk esa mÙkh.kZ gksxkA

gy eku yhft, E rFkk F ?kVukvksa ̂ vfuy ijh{kk mÙkh.kZ dj ysxk* vkSj ̂ vkf'kek ijh{kk mÙkh.kZ  dj
ysxh* dks Øe'k% n'kkZrs gSaA
blfy, P(E) = 0.05, P(F) = 0.10 vkSj P(E ∩ F) = 0.02.

rc
(a) ?kVuk *nksuksa ijh{kk mÙkhZ.k ugha gkasxs* dks E´ ∩  F´ ls n'kkZ;k tk ldrk gSA
D;ksafd E´ ?kVuk ‘E-ugha’, vFkkZr~ ̂ vfuy ijh{kk mÙkh.kZ ugha djsxk* rFkk F´ ?kVuk ‘F-ugha’, vFkkZr~
^vkf'kek ijh{kk mÙkh.kZ ugha djsxh* n'kkZrs gSaA
lkFk gh E´ ∩ F´ = (E ∪ F)´ (Mh&eksjxu~ fu;e }kjk)
vc P(E ∪  F) = P(E) + P(F) –  P(E ∩ F)

;k P(E ∪ F) = 0.05 + 0.10 –  0.02 = 0.13

blfy, P(E´ ∩ F´) = P(E ∪ F)´ = 1 –  P(E ∪ F) = 1 –  0.13 = 0.87

(b) P(nksuksa esa ls de ls de ,d mÙkh.kZ ugha gksxk)
= 1 –  P(nksuksa mÙkh.kZ gksaxs)
= 1 –  0.02 = 0.98

(c) ?kVuk ^nksuksa es ls osQoy ,d mÙkh.kZ gksxk* fuEufyf[kr ?kVuk osQ le:i gS%
^vfuy mÙkh.kZ gksxk vkSj vkf'kek mÙkh.kZ ugha gksxh*

;k ^vfuy mÙkh.kZ ugha gksxk vkSj vkf'kek mÙkh.kZ gksxh*
vFkkZr~ E ∩ F´ ;k  E´ ∩  F tgk¡ E ∩ F´ vkSj  E´ ∩ F ijLij viothZ gSaA
blfy,] P (nksuksa esa ls osQoy ,d mÙkh.kZ gksxk)

= P(E ∩ F´ ;k  E´ ∩ F)

= P(E ∩ F´) + P(E´ ∩ F) = P (E) – P(E ∩ F) + P(F) – P (E ∩ F)

= 0.05 – 0.02 + 0.10 – 0.02 = 0.11
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mnkgj.k 13 nks iq#"kksa o nks fL=k;ksa osQ lewg esa ls nks O;fDr;ksa dh ,d lfefr dk xBu djuk
gSA izkf;drk D;k gS fd xfBr lfefr esa (a) dksbZ iq#"k u gks? (b) ,d iq#"k gks ? (c) nksuksa gh
iq#"k gksa?

gy lewg esa O;fDr;ksa dh oqQy la[;k = 2 + 2 = 4. bu pkj O;fDr;ksa esa ls nks dks 4C
2
 rjhosQ ls

pquk tk ldrk gSA
(a) lfefr esa dksbZ iq#"k u gksus dk vFkZ gS fd lfefr esa nks fL=k;k¡ gSaA nks fL=k;ksa esa ls nksuksa osQ
pquus osQ 2C

2
 = 1rjhdk gSA

blfy,  P(dksbZ iq#"k ugha)
2

2

4
2

C 1 2 1 1

4 3 6C

× ×
= = =

×

(b) lfefr esa ,d iq#"k gksus dk rkRi;Z gS fd blesa ,d L=kh gS  2 iq#"kksa esa ls ,d iq#"k pquus
osQ  2C

1
 rjhosQ gSa rFkk nks fL=k;ksa esa ls ,d pquus osQ Hkh 2C

1
 rjhosQ gSaA nksuksa pqukoksa dks ,d lkFk

djus osQ 2C
1 
×

 

2C
1
 rjhosQ gSaA

blfy,  P(,d iq:"k)
2 2

1 1

4
2

C C 2 2 2

2 3 3C

× ×
= = =

×

(c) nks iq#"kksa dks 2C
2 
rjhdksa ls pquk tk ldrk gSA

vr% P(nks iq#"k) 

2
2

4 4
2 2

C 1 1

6C C
= = =

iz'ukoyh 16.3

1. izfrn'kZ lef"V  S  =  {ω
1
, ω

2
, ω

3
, ω

4
, ω

5
, ω

6
, ω

7
}osQ ifj.kkeksa osQ fy, fuEufyf[kr esa ls

dkSu ls izkf;drk fu/kZj.k oS/ ugha gS%
ifj.kke ω 

1
ω 

2
ω 

3
ω 

4
ω 

5
ω 

6
ω 

7

(a) 0.1 0.01 0.05 0.03 0.01 0.2 0.6

(b)
1

7

1

7

1

7

1

7

1

7

1

7

1

7

(c) 0.1 0.2 0.3 0.4 0.5 0.6 0.7

(d) – 0.1 0.2 0.3         0.4       – 0.2 0.1 0.3

(e)
1

14

2

14

3

14

4

14

5

14

6

14

15

14
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2. ,d flDdk nks ckj mNkyk tkrk gSA de ls de ,d iV~ izkIr gksus dh D;k izkf;drk gS?

3. ,d iklk isaQdk tkrk gSA fuEufyf[kr ?kVukvksa dh izkf;drk Kkr dhft,%
(i) ,d vHkkT; la[;k izdV gksuk

(ii) 3 ;k 3 ls cM+h la[;k izdV gksuk

(iii) 1 ;k 1 ls NksVh la[;k izdV gksuk
(iv) N% ls cM+h la[;k izdV gksuk

(v) N% ls NksVh la[;k izdV gksuk

4. rk'k dh xMóh osQ 52 iÙkksa esa ls ,d iÙkk ;kn`PN;k fudkyk x;k gSA
(a) izfrn'kZ lef"V esa fdrus fcanq gSa\

(b) iÙks dk gqdqe dk bDdk gksus dh izkf;drk D;k gS\

(c) izkf;drk Kkr dhft, fd iÙkk (i) bDdk gS (ii) dkys jax dk gSA
5. ,d vufHkur (unbiased) flDdk ftlosQ ,d ry ij 1 vkSj nwljs ry ij 6 vafdr gS

rFkk ,d vufHkur iklk nksuksa dks mNkyk tkrk gSA izkf;drk Kkr dhft, fd izdV la[;kvksa

dk ;ksx (i) 3 gSA  (ii) 12 gSA
6. uxj ifj"kn~ esa pkj iq#"k o N% fL=k;k¡ gSaA ;fn ,d lfefr osQ fy, ;kn`PN;k ,d ifj"kn~

lnL; pquk x;k gS rks ,d L=kh osQ pqus tkus dh fdruh laHkkouk gS\

7. ,d vufHkur flDosQ dks pkj ckj mNkyk tkrk gS vkSj ,d O;fDr izR;sd fpÙk ij ,d :
thrrk gS vkSj izR;sd iV~ ij 1-50: gkjrk gSA bl ijh{k.k osQ izfrn'kZ lef"V ls Kkr dhft,

fd vki pkj mNkyksa esa fdruh fofHkUu jkf'k;k¡ izkIr dj ldrs gSaA lkFk gh bu jkf'k;ksa esa

ls izR;sd dh izkf;drk Hkh Kkr dhft,\
8. rhu flDosQ ,d ckj mNkys tkrs gSaA fuEufyf[kr dh izkf;drk Kkr dhft,%

(i) rhu fpÙk izdV gksuk (ii) 2 fpÙk izdV gksuk

(iii) U;wure 2 fpÙk izdV gksuk (iv) vf/dre 2 fpÙk izdV gksuk
(v) ,d Hkh fpÙk izdV u gksuk (vi) 3 iV~ izdV gksuk

(vii) rF;r% 2 iV~ izdV gksuk (viii) dksbZ Hkh iV~ u izdV gksuk

(ix) vf/dre 2 iV~ izdV gksuk

9. ;fn fdlh ?kVuk A dh izkf;drk 
2

11
 gS rks ?kVuk ^A-ugha* dh izkf;drk Kkr dhft,A

10. 'kCn 'ASSASSINATION'  ls ,d v{kj ;kn`PN;k pquk tkrk gSA izkf;drk Kkr dhft, fd
pquk x;k v{kj (i)  ,d Loj (vowel) gS (ii) ,d O;atu (consonant)  gSA
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11. ,d ykVjh esa ,d O;fDr 1 ls 20 rd dh la[;kvksa esa ls N% fHkUu&fHkUu la[;k,¡ ;kn`PN;k
pqurk gS vkSj ;fn ;s pquh xbZ N% la[;k,¡ mu N% la[;kvksa ls esy [kkrh gSa] ftUgsa ykVjh
lfefr us iwoZfu/kZfjr dj j[kk gS] rks og O;fDr buke thr tkrk gSA ykVjh osQ [ksy esa buke
thrus dh izkf;drk D;k gS\ [laosQr% la[;kvksa osQ izkIr gksus dk Øe egRoiw.kZ ugha gS]

12. tk¡p dhft, fd fuEu izkf;drk,¡ P(A) vkSj  P(B) ;qfDr laxr (consistently) ifjHkkf"kr
dh xbZ gSa%
(i) P(A) = 0.5,  P(B) = 0.7,  P(A∩B) = 0.6

(ii) P(A) = 0.5, P(B) = 0.4, P(A∪B) = 0.8

13. fuEufyf[kr lkj.kh esa [kkyh LFkku Hkfj,%
P(A) P(B) P(A ∩ ∩ ∩ ∩ ∩ B) P(A ∪ ∪ ∪ ∪ ∪ B)

(i)
1

3

1

5

1

15
. . .

(ii) 0.35 . . . 0.25 0.6

(iii) 0.5 0.35 . . . 0.7

14. P(A) = 
3

5
 vkSj  P(B) = 

1

5
, fn;k x;k gSA ;fn A vkSj B ijLij viothZ ?kVuk,¡ gSa] rks

P(A ;k B),  Kkr dhft,A

15. ;fn  E vkSj F ?kVuk,¡ bl izdkj gSa fd P(E) = 
1

4
, P(F) = 

1

2
 vkSj  P(E vkSj F) = 

1

8
, rks

Kkr dhft,  (i) P(E ;k F)  (ii) P(E&ugha vkSj F&ugha)A
16. ?kVuk,¡  E vkSj F bl izdkj gSa fd P(E &ugha vkSj F&ugha) = 0.25, crkb, fd E vkSj F ijLij

viothZ gSa ;k ugha\
17. ?kVuk,¡ A vkSj  B bl izdkj gSa fd P(A) = 0.42, P(B) = 0.48 vkSj  P(A vkSj B) = 0.16.

Kkr dhft,%
(i) P(A&ugha) (ii) P(B&ugha) (iii) P(A ;k B)

18. ,d ikB'kkyk dh d{kk XI osQ 40% fo|kFkhZ xf.kr i<+rs gSa vkSj 30% tho foKku i<+rs gSaA
d{kk osQ 10% fo|kFkhZ xf.kr vkSj tho foKku nksuksa i<+rs gSaA ;fn d{kk dk ,d fo|kFkhZ
;kn`PN;k pquk tkrk gS] rks izkf;drk Kkr dhft, fd og xf.kr ;k tho foKku i<+rk gksxkA

19. ,d izos'k ijh{kk dks nks ijh{k.kksa (Tests)osQ vk/kj ij Js.khc¼ fd;k tkrk gSA fdlh
;kn`PN;k pqus  x, fo|kFkhZ dh igys ijh{k.k esa mÙkh.kZ gksus dh izk;fdrk 0.8 gS vkSj nwljs
ijh{k.k esa mÙkh.kZ  gksus dh izkf;drk 0.7 gSA nksuksa esa ls de ls de ,d ijh{k.k mÙkh.kZ djus
dh izkf;drk 0.95 gSA nksuksa ijh{k.kksa dks mÙkh.kZ djus dh izkf;drk D;k gS\
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20. ,d fo|kFkhZ  osQ vafre ijh{kk osQ vaxzsth vkSj fganh nksuksa fo"k;ksa dks mÙkh.kZ djus dh izkf;drk
0.5 gS vkSj nksuksa esa ls dksbZ Hkh fo"k; mÙkh.kZ u djus dh izkf;drk 0.1 gSA ;fn vaxzs”kh dh
ijh{kk mÙkh.kZ djus dh izkf;drk 0.75 gks rks fganh dh ijh{kk mÙkh.kZ djus dh izkf;drk D;k
gS\

21. ,d d{kk osQ 60 fo|k£Fk;ksa esa ls 30 us ,u- lh- lh- (NCC)] 32 us ,u- ,l- ,l- (NSS)
vkSj 24 us nksuksa dks pquk gSA ;fn buesa ls ,d fo|kFkhZ ;kn`PN;k pquk x;k gS rks izkf;drk
Kkr dhft, fd
(i) fo|kFkhZ us ,u-lh-lh- ;k ,u-,l-,l- dks pquk gSA
(ii) fo|kFkhZ us u rks ,u-lh-lh- vkSj u gh ,u-,l-,l- dks pquk gSA
(iii) fo|kFkhZ us ,u-,l-,l- dks pquk gS fdarq  ,u-lh-lh- dks ugha pquk gSA

fofo/ mnkgj.k

mnkgj.k 14 Nq fV ð;ksa esa ohuk us pkj 'kgjksa A, B, C vkSj D dh ;kn`PN;k Øe esa ;k=kk dhA D;k
izkf;drk gS fd mlus

(i) A dh ;k=kk B ls igys dh?
(ii) A dh ;k=kk B ls igys vkSj B dh C ls igys dh?
(iii) A dh lcls igys vkSj B dh lcls var esa ;k=kk dh?
(iv) A dh ;k rks lcls igys ;k nwljs LFkku ij ;k=kk dh?
(v) A dh ;k=kk B ls ,dne igys dh?

gy  ohuk }kjk pkj 'kgjksa A, B, C, vkSj D dh ;k=kk osQ fofHkUu <axksa dh la[;k 4! vFkkZr~ 24 gSA
blfy, n (S) = 24  D;ksafd iz;ksx dh izfrn'kZ lef"V osQ vo;oksa dh la[;k 24 gSA ;s lHkh ifj.kke
le laHkkO; ekus x, gSaA bl ijh{k.k dk izfrn'kZ lef"V

S = {ABCD, ABDC, ACBD, ACDB, ADBC, ADCB

BACD, BADC, BDAC, BDCA, BCAD, BCDA

CABD, CADB, CBDA, CBAD, CDAB, CDBA

DABC, DACB, DBCA, DBAC, DCAB, DCBA} gSA
(i) eku yhft, ?kVuk ^ohuk A dh ;k=kk B ls igys djrh gS]* dks E ls n'kkZrs gSaA
blfy, E = {ABCD, CABD, DABC, ABDC, CADB, DACB

 ACBD, ACDB, ADBC, CDAB, DCAB, ADCB}

bl izdkj ( )
( )
( )

E 12 1
P E

S 24 2

n

n
= = =
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(ii) eku yhft, ?kVuk ^ohuk us A dh ;k=kk B ls igys vkSj B dh ;k=kk C ls igys dh* dks F
ls n'kkZrs gSaA
;gk¡ F = {ABCD, DABC, ABDC, ADBC}

blfy, ( )
( )
( )

F 4 1
P F

S 24 6

n

n
= = =

fo|k£Fk;ksa dks lykg nh tkrh gS fd (iii), (iv) o (v) dh izkf;drk Lo;a Kkr djsaA

mnkgj.k 15 tc rk'k osQ 52 iÙkksa dh xM óh ls 7 iÙkksa dk ,d lewg cuk;k tkrk gS rks bl ckr
dh izkf;drk Kkr dhft, fd blesa (i) lkjs ckn'kkg 'kkfey gaS (ii) rF;r% 3 ckn'kkg gaS (iii) U;wure
3 ckn'kkg gSaA

gy lewgksa dh oqQy laHko la[;k = 52C
7

(i) 4 ckn'kkgksa lfgr lewgksa dh la[;k  = 4C
4
 × 48C

3
 (vU; 3 iÙks 'ks"k 48 iÙkksa esa ls pqus

tkrs gSa)

vr% P (lewg esa pkj ckn'kkg) = 

4 48
4 3

52
7

C C 1

7735C

×
=

(ii) 3 ckn'kkg vkSj 4 vU; iÙkksa okys lewgksa dh la[;k  = 4 48
3 4C C×

blfy, P (rF;r% 3 ckn'kkg) =  

4 48
3 4

52
7

C C 9

1547C

×
=

(iii) P(U;wure 3 ckn'kkg)

= P(rF;r% 3 ckn'kkg) + P(4 ckn'kkg)

=  
9 1 46

1547 7735 7735
+ =

mnkgj.k 16 ;fn A, B, C fdlh ;kn`fPNd iz;ksx osQ laxr rhu ?kVuk,¡ gksa rks fl¼ dhft, fd

( ) ( ) ( ) ( ) ( ) ( )P A B C P A P B P C P A B P A C∪ ∪ = + + − ∩ − ∩

  ( ) ( )P B C P A B C− ∩ + ∩ ∩

gy fopkfj, E = B ∪ C rc
P(A ∪ B ∪ C ) = P(A ∪ E)

= ( ) ( ) ( )P A P E P A E+ − ∩  ... (1)
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vc P(E) = P(B ∪ C)

= ( ) ( ) ( )P B P C P B C+ − ∩ ... (2)

lkFk gh ( )A E A B C∩ = ∩ ∪  = ( ) ( )A B A C∩ ∪ ∩ [leqPp;ksa osQ la?k ij loZfu"B osQ

forj.k fu;e }kjk]

vr% ( )P A E∩  = ( ) ( )P A B P A C∩ + ∩  – ( ) ( )P[ A B A C ]∩ ∩ ∩

= ( ) ( )P A B P A C∩ + ∩  – [ ]P A B C∩ ∩ ... (3)

(2) vkSj (3) dks (1) esa iz;ksx djus ij

[ ]P A B C∪ ∪ = ( ) ( ) ( ) ( )P A P B P C P B C+ + − ∩ –

 P(A ∩ B) – P(A ∩ C) – P(A ∩ B ∩ C)

mnkgj.k 17 ,d fjys nkSM+ (relay race) esa ik¡p Vheksa A, B, C, D vkSj E us Hkkx fy;kA
(a) A, B vkSj C osQ Øe'k% igyk] nwljk o rhljk LFkku ikus dh D;k izkf;drk gS\
(b) A, B vkSj C osQ igys rhu LFkkuksa (fdlh Hkh Øe) ij jgus dh D;k izkf;drk gS\
(eku yhft, fd lHkh vafre Øe le laHkkO; gSaA)

gy ;fn ge igys rhu LFkkuksa osQ fy, vafre Øeksa osQ izfrn'kZ lef"V ij fopkj djsa rks ik,¡xs fd

blesa 5
3P , i.e., ( )

5!

5 3 !−  = 5 × 4 × 3 = 60 izfrn'kZ fcanq gSa vkSj izR;sd dh izkf;drk 
1

60
gSA

(a) A,B vkSj C Øe'k% izFke] nwljs o rhljs LFkku ij jgrs gSaA blosQ fy, ,d gh vafre Øe
gS vFkkZr~ ABC

vr% P(A, B vkSj C Øe'k% izFke] nwljs o rhljs LFkku ij jgrs gSa) = 
1

60

(b) A, B vkSj C igys rhu LFkkuksa ij gSaA blosQ fy, A, B vkSj C osQ fy, 3! rjhosQ gSaA blfy,
bl ?kVuk osQ laxr 3! izfrn'kZ fcanq gksaxsA

vr% P (A, B vkSj C igys rhu LFkkuksa ij jgrs gSa) 
3! 6 1

60 60 10
= = =

fofo/ iz'ukoyh

1. ,d fMCcs esa 10 yky] 20 uhyh o 30 gjh xksfy;k¡ j[kh gSaA fMCcs ls 5 xksfy;k¡ ;kn`PN;k
fudkyh tkrh gSaA izkf;drk D;k gS fd
(i) lHkh xksfy;k¡ uhyh gSa ? (ii) de ls de ,d xksyh gjh gS?
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2. rk'k osQ 52 iÙkksa dh ,d vPNh rjg isaQVh xbZ xM óh ls 4 iÙks fudkys tkrs gSaA bl ckr dh
D;k izkf;drk gS fd fudkys x, iÙkksa esa 3 bZaV vkSj ,d gqdqe dk iÙkk gS\

3. ,d ikls osQ nks iQydksa esa ls izR;sd ij la[;k ̂ 1* vafdr gS] rhu iQydksa esa izR;sd ij la[;k
^2* vafdr gS vkSj ,d iQyd ij la[;k ^3* vafdr gSA ;fn iklk ,d ckj isaQdk tkrk gS]
rks fuEufyf[kr Kkr dhft,%
(i) P(2) (ii) P(1 ;k 3) (iii) P(3-ugha)

4. ,d ykVjh esa 10000 fVdV csps x, ftuesa nl leku buke fn, tkus gSaA dksbZ Hkh bZuke u
feyus dh izkf;drk D;k gS ;fn vki  (a) ,d fVdV [kjhnrs gSa (b) nks fVdV [kjhnrs gSa
(c) 10 fVdV [kjhnrs gSa\

5. 100 fo|kfFkZ;ksa esa ls 40 vkSj 60 fo|kfFkZ;ksa osQ nks oxZ cuk, x, gSaA ;fn vki vkSj vkidk
,d fe=k 100 fo|kfFkZ;ksa esa gSa rks izkf;drk D;k gS fd
(a) vki nksuksa ,d gh oxZ esa gksa?
(b) vki nksuksa vyx&vyx oxks± esa gksa?

6. rhu O;fDr;ksa osQ fy, rhu i=k fy[kok, x, gSa vkSj izR;sd osQ fy, irk fy[kk ,d fyiQkiQk
gSA i=kksa dks fyiQkiQksa esa ;kn`PN;k bl izdkj Mkyk x;k fd izR;sd fyiQkisQ esa ,d gh i=k
gSA izkf;drk Kkr dhft, fd de ls de ,d i=k vius lgh fyiQkisQ esa Mkyk x;k gSA

7. A vkSj B nks ?kVuk,¡ bl izdkj gSa fd P(A) = 0.54, P(B) = 0.69 vkSj P(A ∩ B) = 0.35.

Kkr dhft,%
(i) P(A ∪ B) (ii) P(A´ ∩ B´) (iii) P(A ∩ B´) (iv) P(B ∩ A´)

8. ,d laLFkk osQ deZpkfj;ksa esa ls 5 deZpkfj;ksa dk p;u izca/ lfefr osQ fy, fd;k x;k gSA
ik¡p deZpkfj;ksa dk C;ksjk fuEufyf[kr gS%

Øe uke fyax vk;q (o"kksZa esa)
1. gjh'k M 30

2. jksgu M 33

3. 'khry F 46

4. ,sfyl F 28

5. lyhe M 41

bl lewg ls izoDrk in osQ fy, ;kn`PN;k ,d O;fDr dk p;u fd;k x;kA izoDrk osQ iq#"k
;k 35 o"kZ ls vf/d vk;q dk gksus dh D;k izkf;drk gS\

9. ;fn 0] 1] 3] 5 vkSj 7 vadksa }kjk 5000 ls cM+h pkj vadksa dh la[;k dk ;kn`PN;k fuekZ.k
fd;k x;k gks rks ik¡p ls HkkT; la[;k osQ fuekZ.k dh D;k izkf;drk gS tc]
(i) vadksa dh iqujko`fÙk ugha dh tk,\ (ii) vadksa dh iqujko`fÙk dh tk,\
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10. fdlh vVSph osQ rkys esa pkj pØ yxs gSa ftuesa izR;sd ij 0 ls 9 rd 10 vad vafdr gSaA
rkyk pkj vadksa osQ ,d fo'ks"k Øe (vadksa dh iqujko`fÙk ugha) }kjk gh [kqyrk gSA bl ckr
dh D;k izkf;drk gS fd dksbZ O;fDr vVSph [kksyus osQ fy, lgh Øe dk irk yxk ys\

lkjka'k

bl vè;k; esa geus izkf;drk dh vfHkx`ghrh; rjhdk osQ fo"k; esa i<+k gSA bl vè;k; dh eq[;
fo'ks"krk,¡ fuEufyf[kr gSa%

® izfrn'kZ lef"V% lHkh laHkkfor ifj.kkeksa dk leqPp;

® izfrn'kZ fcanq% izfrn'kZ lef"V osQ vo;o

® ?kVuk% izfrn'kZ lef"V dk ,d mileqPp;

® vlaHko ?kVuk% fjDr leqPp;

® fuf'pr ?kVuk% iw.kZ izfrn'kZ lef"V

® iwjd ?kVuk ;k ugha&?kVuk : leqPp;  A′ ;k S – A

® ?kVuk A ;k B% leqPp; A ∪ B

® ?kVuk A vkSj B% leqPp; A ∩ B

® ?kVuk A fdarq  B ugha% leqPp; A – B

® ijLij viothZ ?kVuk,¡% A vkSj B  ijLij viothZ gksrh gSa ;fn A ∩  B =φ

® fu%'ks"k o ijLij viothZ ?kVuk,¡ % ?kVuk,¡ E
1
, E

2
,..., E

n
 ijLij viothZ o fu%'ks"k

gSa ;fn E
1
 ∪ E

2
 ∪ ... ∪ E

n
  = S vkSj E

i 
 ∩ E

j
 = φ  V i ≠ j

® izkf;drk : izR;sd izfrn'kZ fcanq ω
i 
osQ laxr ,d la[;k P (ω

i
) ,slh gS fd

(i) 0 ≤ P (ω
i
)  ≤ 1 (ii) ( )P ωi∑  lHkh  ω

i ∈S = 1

(iii) P(A) = ( )P ωi∑ lHkh ω
i  
∈ A

la[;k  P(ω
i
)   ifj.kke ω

i
. dh izkf;drk dgk tkrk gSA

® le laHkkfor ifj.kke : leku izkf;drk okys lHkh ifj.kke

® ?kVuk dh izkf;drk : ,d le laHkkfor ifj.kkeksa okys ifjfer izfrn'kZ lef"V osQ fy,

?kVuk A dh izkf;drk (A)
P(A)

(S)

n

n
= ,tgk¡ n(A) = leqPp; A esa vo;oksa dh la[;k

vkSj n(S) = leqPp; S esa vo;oksa dh la[;k

® ;fn A vkSj B dksbZ nks ?kVuk,¡ gSa] rks

2019-20



434 xf.kr

P(A ;k B) = P (A) + P(B) – P (A vkSj B)

lerqY;r% P (A ∪ B) = P (A) + P (B) – P (A ∩  B)

® ;fn A vkSj B ijLij viothZ gSa] rks P (A ;k B) = P(A) + P(B)

® fdlh ?kVuk A osQ fy,
P(A–ugha) = 1 – P(A)

,sfrgkfld i`"BHwkfe

izkf;drk fl¼kar dk fodkl] xf.kr dh vU; 'kk[kkvksa dh Hkk¡fr] O;kogkfjd dkj.kksa ls
gqvk gSA bldh mRifÙk 16oha 'krkCnh esa gqbZ Fkh tc bVyh us ,d fpfdRld rFkk xf.krK
Jerome Cardan (1501&1576) us bl fo"k; ij igyh iqLrd ^la;ksx osQ [ksyksa ij]
(Biber de Ludo Aleae) fy[khA ;g iqLrd muosQ ej.kksijkar lu~ 1633 esa izdkf'kr gqbZA

lu~ 1654 esa] Chevaliar de Mere uked tqvkjh us] ikls ls lacf/r oqQN leL;kvksa
dks ysdj lqizfl¼ izQaklhlh nk'kZfud ,oa xf.krK Blaise Pascal (1623&1662) ls laioZQ
fd;kA Pascal bl izdkj dh leL;kvksa esa #fp ysus yxs vkSj mUgksaus bldh ppkZ fo[;kr
izQkalhlh xf.krK Pierre de Fermat (1601&1665) ls dhA Pascal vkSj Fermat nksuksa us
Lora=k :i ls leL;kvksa dks gy fd;kA

Pascal vkSj Fermat osQ vfrfjDr ,d Mp fuoklh Christian Huygenes

(1929&1695)] ,d fLol fuoklh J.Bernoulli (1651&1705)] ,d izQkalhlh A.De

Moivre (1667&1754)] ,d vU; izQkal fuoklh Pierre Laplace (1749&1827) rFkk
:lh P.L.Chebyechav (1821&1894)] A.A.Morkov (1856&1922) vkSj
A.N.Kolmogorove us Hkh izkf;drk fl¼kar esa fof'k"V ;ksxnku fn;kA izkf;drk fl¼kar osQ
vfHkx`ghfrdj.k dk Js; Kolmogorove dks feyk gSA lu 1933 esa izdkf'kr mudh iqLrd
^izkf;drk osQ vk/kj* (Foundation of Probability) esa izkf;drk dks leqPp; iQyu osQ
:i esa izLrqr fd;k x;k gS vkSj ;g iqLrd ,d Dykfld (Classic) ekuh tkrh gSA

— vvvvv —
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