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ˆ`e PjK I m¤¢vebv web¨vm  

Random Variable and Probability Distribution 
 

 

  

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 ˆ`e PjK m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 m¤¢vebv web¨vm m¤ú‡K© wjL‡Z cvi‡eb|  

 

ˆ`e PjK 

Random Variable 

ˆ`e PjK nj m¤¢vebv A‡cÿ‡K e¨eüZ GKwU we‡kl ai‡bi PjK| GB Pj‡Ki gvbmg~‡ni GKwU wbw`©ó m¤¢vebv 

_v‡K| Kv‡RB ejv hvq, m¤¢vebv A‡cÿ‡K e¨eüZ wbw`©ó m¤¢vebvhy³ msL¨vevPK PjK‡KB ejv nq ˆ`e PjK 

(Random variable)| mvaviYZt ˆ`e PjK‡K x Øviv Ges Gi m¤¢vebv‡K P(x) Øviv cÖKvk Kiv nq| †hgbÑ 

GKwU †SuvKk~b¨ gy`ªv wb‡ÿc K‡i Zv †_‡K †nW (H) DVvi m¤¢vebv x Øviv cÖKvk Kiv n‡j x Pj‡Ki gvbmg~n n‡eÑ 

x = 1 (H bgybv we›`yi †ÿ‡Î) 

Ges x = 0 (T bgybv we›`yi †ÿ‡Î) 

G‡ÿ‡Î x -Gi cÖwZwU gv‡b †nW DVvi m¤¢vebv p(x) = 
1

2
 n‡e| 

D‡jøL¨, ˆ`e PjK `yÕai‡bi n‡q _v‡K| (1) wew”Qbœ PjK (Discrete Random variable) Ges (2) Awew”Qbœ ˆ`e 

PjK (Continuous Random variable)| 

wew”Qbœ ˆ`e PjK (Discrete Random variable) t †h ˆ`e Pj‡Ki gvbmg~n ci¯úi wew”Qbœ _v‡K †mB ˆ`e PjK‡K 

wew”Qbœ ˆ`e PjK ejv nq| wew”Qbœ ˆ`e Pj‡Ki GKwU wbw`©ó I c„_K gvb _v‡K Ges GB c„_K gv‡bi wecix‡Z GKwU 

wbw`©ó m¤¢vebv wbiƒcb Kiv hvq| †hgbÑ 

GKwU gy ª̀v wb‡ÿc cixÿ‡Y Head DVvi msL¨v‡K x Øviv wb‡`©k Kiv n‡j, †nW DVvi m¤¢vebv p(x) = 
1

2
  n‡e| 

G‡ÿ‡Î x nj wew”Qbœ ˆ`e PjK| 

Awew”Qbœ ˆ`e PjK (Continuous Random variable) t †h ˆ`e Pj‡Ki gvbmg~n Awew”Qbœ _v‡K †mB ˆ`e PjK‡K 

Awew”Qbœ ˆ`e PjK ejv nq| Awew”Qbœ ˆ`e Pj‡Ki †Kvb c„_K gvb wbY©q Kiv hvq bv e‡j Gi wecix‡Z †Kvb wbw`©ó 

m¤¢vebvI wbY©q Kiv hvq bv| 

†hgb Ñ 

hw` x GKwU ˆ`e PjK nq, 

Ges x-Gi gvb 0≤ x≤1-Gi g‡a¨ Ae ’̄vb K‡i, 

Zvn‡j, x-Gi †Kvb ¯̂Zš¿ gvb wbY©q Kiv hvq bv| d‡j, x-Gi ¯̂Zš¿ m¤¢vebvI wbY©q Kiv hvq bv| G‡ÿ‡Î x-†K 

Awew”Qbœ ˆ`e PjK Pjv nq| 
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m¤¢vebv web¨vm 

Probability Distribution 

hw` x GKwU wew”Qbœ PjK nq Ges x-Gi wewfbœ gvb x1, x2, ... ... xn-Gi wecix‡Z m¤¢vebv h_vµ‡g 

P1, P2, ... ... Pn nq Ges P1+P2+...... +Pn = 1 nq, ZLb Zv‡K x-Gi m¤¢vebv web¨vm (Probability Distribution) 

ejv nq| wb‡¤œi †Uwe‡j x Pj‡Ki m¤¢vebv web¨vm †`Lv‡bv njt 

x x1 x2 ... ... ... ... xn 

P(x) P(x1) P(x2) ... ... ... ... P(xn) 

 

ZË¡xq m¤¢vebv web¨vm 

Theoratical Probability Distribution 

†h †Kvb Pj‡Ki m¤¢vebv web¨vm MvwYwZK m~‡Îi mvnv‡h¨ wbY©q Kiv nq Zv‡K ZË¡xq m¤¢vebv web¨vm e‡j| ˆ`e Pj‡Ki 

cÖK…wZ Abymv‡i GwU `yB ai‡Yi h_v: 

K. wew”Qbœ m¤¢vebv web¨vm (Discrete Probability Distribution): 

 wew”Qbœ ˆ`e Pj‡Ki ZË¡xq m¤¢vebv web¨vmB wew”Qbœ m¤¢vebv web¨vm| †hgb: wØc`x web¨vm I ˆcumy web¨vm| 

L. Awew”Qbœ m¤¢vebv web¨vm (Continuous Probability Distribution) 

 Awew”Qbœ ˆ`e Pj‡Ki ZË¡xq m¤¢vebv web¨vmB Awew”Qbœ m¤¢vebv web¨vm| †hgb: cwiwgZ web¨vm I bgybvqb 

web¨vm| 

 

 

mvims‡ÿc 

†h ˆ`e Pj‡Ki gvbmg~n ci¯úi Awew”Qbœ A_©vr †Kv‡bv wbw`©ó cwim‡i mKj gvb MÖnY K‡i Zv‡K wew”Qbœ ˆ`e 

PjK e‡j| wew”Qbœ ˆ`e Pj‡Ki gvbmg~n GKwU wbw`©ó m¤¢vebv _v‡K weavq wbw`©ó gv‡bi wbw`©ó m¤¢vebv wbiƒcY 

Kiv hvq| Avevi †Kv‡bv wew”Qbœ ˆ`e Pj‡Ki cÖwZwU gvb Ges Zv‡`i m¤¢vebv‡K web¨v‡mi gva¨‡g †h mviYx‡Z 

Dc¯’vcb Kiv nq Zv‡K m¤¢vebv web¨vm e‡j| Awew”Qbœ ˆ`e Pj‡Ki gvbmg~n GKwU wbw`©ó m¤¢vebv _v‡K bv 

weavq wbw`©ó gv‡bi wbw`©ó m¤¢vebv wbiƒcY Kiv hvq bv| 
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wØc`x web¨vm 

Binomial Distribution 
 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 wØc`x web¨v‡mi msÁv, ag© I e¨envi m¤ú‡K© wjL‡Z cvi‡eb; 

 wØc`x web¨v‡mi Mo wbY©q Ki‡Z cvi‡eb; 

 wØc`x web¨v‡mi †f`vsK wbY©q Ki‡Z cvi‡eb| 

wØc`x web¨vm (Binomial Distribution) 

myBwWm MwYZwe` Jacob Bernoulli wØc`x web¨vm D™¢veb K‡ib| Zvi g„Zz¨i ci 1713 mv‡j Zvi †jLv cÖeÜ Arc. 

Conjectandi †Z Zv cÖKvwkZ nq| †Kvb cixÿvq `yÕai‡Yi djvdj _v‡K| h_vÑ mdjZv I wedjZv| Uªvqv‡ji 

msL¨v 30 Gi Kg n‡j, †Kvb mdjZvi wbw`©ó msL¨K gv‡bi m¤¢vebv m~‡Îi mvnv‡h¨ wbY©q K‡i †h web¨vm cvIqv hvq 

Zv‡K wØc`x web¨vm e‡j| 

hw` †Kvb Uªvqv‡j GKwU NUbv NUvi m¤¢vebv p Ges H NUbvwU bv NUvi m¤¢vebv q nq Zvn‡j n msL¨K Uªvqv‡ji g‡a¨ 

H NUbvwU x evi NUvi m¤¢vebv, P(x) = x

nc  pxqn-x;   [x = 0, 1, 2, .... n] 

 x  = GKwU wew”Qbœ ˆ`e PjK hv mdjZvi msL¨v wb‡`©k K‡i, 

 P(x)  = x-Gi m¤¢vebv A‡cÿK 

 n = Uªvqv‡ji msL¨v  p = mdjZvi m¤¢vebv  q = wedjZvi m¤¢vebv 

wØc`x web¨v‡mi ˆewkó¨ ev kZ©mg~n (Properties or Conditions of Binomial Distribution)  

1. দ্বিপদী web¨vm একটি দ্বিদ্বিন্ন চলককর সম্ভািনা দ্বিন্যাস 

2. web¨vmটির Pj‡Ki gvb n‡”Q 0. 1, 2, ... ..., n| 

3. web¨vm টির Uªvqv‡ji msL¨v wbw`©ó| 

4. web¨vm টির Uªvqvj¸‡jv ci¯úi ¯̂vaxb| 

5. প্রদ্বিিার চচষ্টায় mdjZvi m¤¢vebv (p) I wedjZvi m¤¢vebv (q) AcwiewZ©Z _vK‡e| 

6. wØc`x web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK| A_©vr mdjZv I wedjZvi m¤¢vebvi mgwó GK n‡e (p + q = 1)|  

7. দ্বিপদী দ্বিন্যাকসর দুইটি পরাদ্বিদ্বি যথাক্রকি n ও p (অথিা q) 

8. web¨vm টির Mo () = np  

9. দ্বিন্যাসটির †f`vsK (2) = npq ও পদ্বরদ্বিি ব্যিধান () = npq  

10. wØc`x web¨v‡mi Mo †f`vsK A‡cÿv eo| 

11. দ্বিন্যাসটির eswKgZvsK (1) = 

npq

pq 2)( 
 

hw`  p = q nq, িকি web¨vmটি mylg eswKg 

hw` p < q nq, িকি web¨vm টি ধনাত্বক eswKg,  

hw` p > q nq, িকি web¨vmটি ঋণাত্বক eswKg n‡e| 

12. দ্বিন্যাসটির m~PvjZv (2) = 3 + 
1-6pq

npq
  

hw` 2 = 3 nq, িকি web¨vmটি mylg m~Pvj,   

hw` 2 > 3 nq, িকি web¨vmটি AwZ m~Pvj,  

hw` 2 < 3 nq, িকি web¨vmটি AbwZ m~Pvj n‡e| 

cvV 2.2 
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13. ̀ yÕwU ¯̂vaxb wØc`x Pj‡Ki mgwó GKwU ¯̂vaxb wØc`x PjK n‡e| 

14. যদ্বদ এই দ্বিন্যাকস চচষ্টার সংখ্যা খুি িড় অথ থাৎ n → ~ এিং সফলিার সম্ভািনা খুি কি অথ থাৎ p→ 0 হয়, িকি 
দ্বিপদী দ্বিন্যাস পৈঁকসা দ্বিন্যাকস রূপান্তদ্বরি হয়। 

15. যদ্বদ এই দ্বিন্যাকস চচষ্টার সংখ্যা খুি িড় অথ থাৎ n → ∞ এিং সফলিার সম্ভািনা ও দ্বিফলিার সম্ভািনা প্রায় সিান 

অথ থাৎ p = q হয়, িকি দ্বিপদী দ্বিন্যাস পদ্বরদ্বিি দ্বিন্যাকস রূপান্তদ্বরি হয় । 

wØc`x web¨v‡mi e¨envi 

Uses of Binomial Distribution 

K. †Kvb cixÿvq Uªvqv‡j `yÕwU m¤¢ve¨ djvdj _vK‡j GB web¨vm e¨envi Kiv hvq| 

L. wewfbœ web¨vm (†hgb: ˆcumy I cwiwgZ web¨vm) D™¢ve‡b wØc`x web¨vm e¨eüZ nq| 

M. †QvU bgybvi †ÿ‡Î AbycvZ hvPvB Ki‡Z GB web¨vm e¨eüZ nq| 

N. ch©‡ewÿZ MYmsL¨v web¨vm wgjKi‡Y GB web¨vm e¨eüZ nq| 

O. m¤¢vebv ZË¡ wfwËK mgm¨v mgvav‡b GB web¨vm e¨envi Kiv nq| 

wØc`x web¨v‡mi Mo I †f`vsK wbY©q 

Determination of Mean and Variance of Binomial Distribution 
 

wØc`x web¨v‡mi Mo wbY©q: 

g‡b Kwi, x GKwU wØc`x PjK hvi civwgwZ p I q 

 m¤¢vebv A‡cÿK, P(x) = x

nc  pxqn-x;   [x = 0, 1, 2, .... n] 

PjKwUi Mo E(x) n‡j E(x) ev  

= 


n

x 0

x.p(x) 

= 0.P (0) + 1.P (1) + 2.P (2) +………………..+ n.P (n) 

= 0 +1.
1c

n p1qn-1 +2.
2cn p2qn-2 + ... ... + n.

ncn pnqn-n 

= 0+npqn-1 +2. 
n(n-1)

21
  p2qn-2 + ... ... + n.1.pn.1 [∵ q0 = 1] 

= npqn-1 +n (n-1) p2qn-2 + ... ... + n.pn 

= np [qn-1 +(n-1) pqn-2 + ... ... + pn-1
] 

= np [qn-1+ 
1

)1( cn  q(n-1)-1 p+ ... ... + pn-1
] 

= np (q+p)n-1  
[†h‡nZz qn-1+ 

1
)1( cn  q(n-1)-1 p+ ... ... + pn-1= (q+p)n-1] 

= np (1)n-1
     [†h‡nZz q + p = 1] 

= np 

= Uªvqv‡ji msL¨v  mdjZvi m¤¢vebv 

 

 wØc`x web¨v‡mi Mo ev cÖZ¨vwkZ gvb = Uªvqv‡ji msL¨v  mdjZvi m¤¢vebv 
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wØc`x web¨v‡mi †f`vsK wbY©q: 

†f`vsK V(x) ev 2 = E (x2) {E(x)}2 

   = E{x(x-1) + x} - (np)2   [†h‡nZz Mo E(x) = np] 

   = E{x (x-1)} + E(x) - n2p2 

   = E {x (x-1)} + np-n2p2 

GLb E{x (x-1)}   

= 


n

x 0

x(x-1) p(x) 

= 0(0-1) P (0) + 1(1-1) P (1) + 2(2-1) P (2) + 3(3-1) P (3) + --------------+ n(n-1) P (n) 

= 0+0+2.1
2cn p2qn-2 +3.2

3cn p3qn-3 + ... ... + n(n-1).
ncn pnqn-n 

= 2.1. 
n(n-1)

21
  p2qn-2 +3.2 

n(n-1) (n-2)

321
 p3qn-3 + ... ... + n(n-1).1.pn .1  [∵ q0 = 1] 

= n(n-1)p2qn-2 + n(n-1)(n-2) p3 qn-3 + ... ... + n(n-1) pn 

= n(n-1)p2 [qn-2 + (n-2)p qn-3 + ... ... + pn-2] 

= n(n-1)p2 [qn-2+ 
1

)2( cn  q(n-2)-1 p+ ... ... + pn-2] 

= n(n-1)p2 (q+p)n-2   
[†h‡nZz qn-2+ 

1
)2( cn  q(n-2)-1 p+ ... ... + pn-2= (q+p)n-2]   

= n(n-1)p2 (1)n-2   [†h‡nZz p + q = 1] 

= n(n-1)p2 .1 

= (n2-n)p2 

= n2 p2-np2 

 V(x) = n2 p2np2 + npn2p2 

 = np (1-p) 

 = npq = Uªvqv‡ji msL¨v  mdjZvi m¤¢vebv  wedjZvi m¤¢vebv  

 wØc`x web¨v‡mi †f`vsK = Uªvqv‡ji msL¨v  mdjZvi m¤¢vebv  wedjZvi m¤¢vebv 

 

mvims‡ÿc 

myBwWm MwYZwe` Jacob Bernoulli wØc`x web¨vm D™¢veb K‡ib| 1713 mv‡j Zvi †jLv cÖeÜ‡Z Arc. 

Conjectandi †Z wØc`x web¨vm cÖKvwkZ nq| †Kvb cixÿvq `yÕai‡Yi djvdj _v‡K| h_vÑ mdjZv I 

wedjZv| Uªvqv‡ji msL¨v 30 Gi Kg n‡j, †Kvb mdjZvi wbw`©ó msL¨K gv‡bi m¤¢vebv m~‡Îi mvnv‡h¨ wbY©q 

K‡i †h web¨vm cvIqv hvq Zv‡K wØc`x web¨vm e‡j| 
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wØc`x web¨v‡mi KwZcq Dccv`¨, mgm¨v I mgvavb 

Theorem, Problems and Solutions of Binomial Distribution 
 

 

  

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 wØc`x web¨vm m¤úwK©Z Dccv`¨ cÖgvY Ki‡Z cvi‡eb; 

 wØc`x web¨vm m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

wØc`x web¨v‡mi KwZcq Dccv`¨ 

Some Theorems of Binomial Distribution 

cÖgvY Kiæb †h, wØc`x web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK (1)| 

A_©vr  


n

x 0

x

nc  pxqn-x  
= 1 

cÖgvYt g‡b Kwi, x GKwU wØc`x PjK hvi civwgwZ n I p 

 m¤¢vebv A‡cÿK, P(x) = x

nc  pxqn-x;   [x = 0, 1, 2, .... , n  Ges  p+ q = 1] 

GLb, mg¯Í m¤¢vebvi †hvMdj = 


n

x 0

 P(x) 

= P(0)+ P(1)+P(2)+ P(3)+---------+ n  

=
0cn p0qn-0 +

1c
n p1qn-1 +

2cn p2qn-2 + ... ... + 
ncn pnqn-n 

= 1.1.qn +
1c

n p1qn-1 +
2cn p2qn-2 + ... ... + 1. pn.1   [∵ q0 = 1] 

= qn +
1c

n qn-1p+
2cn qn-2p2+ ... ... + pn 

= (q+p)n   
[∵qn +

1c
n qn-1p+

2cn qn-2p2+ ... ... + pn = (q+p)n] 

= (1)n
    [∵q + p = 1] 

= 1 

A_©vr, wØc`x web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK| (cÖgvwYZ) 

 

cÖgvb Kiæb †h, wØc`x web¨v‡mi Mo, †f`vsK A‡cÿv eo| A_©vr  np > npq 

cÖgvYt g‡b Kwi, x GKwU wØc`x PjK hvi civwgwZ n I p Ges  p+ q = 1 

Avgiv Rvwb wØc`x web¨v‡mi Mo E(x) = np……… (i) 

Ges †f`vsK V(x) = npq 

 V(x) = np (1-p) [†h‡nZz q=1- p] 

 V(x) = np - np2 

 V(x) = E(x) - np2 
[(i) নং সিীকরণ হকি পাই] 

ev, E(x) = V(x)+ np2 

দ্বকন্তু wØc`x web¨v‡mi চেকে, n> 1Ges p> 0 িকল np2> 0 

E(x) = V(x)+ ধনাত্বক সংখ্যা   

 E(x) > V(x) 

A_©vr wØc`x web¨v‡mi Mo †f`vsK A‡cÿv eo| (cÖgvwYZ) 

cvV 2.3 
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wØc`x web¨v‡mi mgm¨vejx I mgvavbmg~n 

Problems and Solutions of Binomial Distribution 

D`vniY: †Kvb Drcv`b cÖwZôvb n‡Z ˆ`ePqb wfwË‡Z 10wU `ªe¨ wbe©vPb Kiv nj| hw` 20% `ªe¨ ÎæwUc~Y© nq 

Zvn‡jÑ 

K. wVK 3wU ª̀e¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

L. 3wUi Kg ª̀e¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

M. 3wU ev Zvi Kg `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

N. 3wUi AwaK `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

O. 3wU ev Zvi †ekx `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

mgvavb: †`qv Av‡Q- 

 Uªvqv‡ji msL¨v (n) = 10, ÎæwUc~Y© ª̀‡e¨i m¤¢vebv = 20% = 0.20 ÎæwUnxb `ª‡e¨i m¤¢vebv = 1-0.20=0.80 

 GLv‡b, mdjZv (p) = 0.20   wedjZv (q) = 0.80 

K. wVK 3wU ª̀e¨ ÎæwUc~Y© nIqvi m¤¢vebv p(x=3)= 
3

10c  (0.20)3 (0.80)10-3
 = 0.2013 

 

L. 3wUi Kg ª̀e¨ ÎæwUc~Y© nIqvi m¤¢vebv p(x < 3)  

= P(x = 0) + P(x = 1) + P(x=2) 

= 010c (0.20)0 (0.80)10-0 + 110c (0.20)1 (0.80)10-1 + 210c (0.20)2 (0.80)10-2 

= 0.1074 + 0.2684 + 0.3020 

= 0.6778 
 

M. 3wU ev Zvi Kg `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv p(x ≤ 3)  

= P(x = 0) + P(x = 1) + P(x = 2) + P(x = 3) 

= 010c (0.20)0 (0.80)10-0 + 110c (0.20)1 (0.80)10-1 + 210c (0.20)2 (0.80)10-2 + 
3

10c  (0.20)3 (0.80)10-3
 

= 0.1074 + 0.2684 + 0.3020+0.2013 

= 0.8791 

 

N. 3wUi AwaK ÎæwUc~Y© nIqvi m¤¢vebv p(x > 3)  

=1-P ((x ≤ 3) 

=1-[P(x = 0) + P(x = 1) + P(x = 2) + P(x = 3)] 

=1-[ 010c (0.20)0 (0.80)10-0 + 110c (0.20)1 (0.80)10-1 + 210c (0.20)2 (0.80)10-2 +
3

10c  (0.20)3 (0.80)10-3
] 

=1- [0.1074 + 0.2684 + 0.3020+0.2013] 

=1 - 0.8791 

=0.1209 

 

O. 3wU ev Zvi †ekx ÎæwUc~Y© nIqvi m¤¢vebv p(x ≥ 3)  

=1-P ((x < 3) 

=1-[P(x = 0) + P(x = 1) + P(x = 2)] 

=1-[ 010c (0.20)0 (0.80)10-0 + 110c (0.20)1 (0.80)10-1 + 210c (0.20)2 (0.80)10-2]
 

=1- [0.1074 + 0.2684 + 0.3020] 

=1 - 0.6778 

=0.3222 

 

 

mvims‡ÿc 

 wØc`x web¨v‡mi Mo †f`vsK A‡cÿv eo| 
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ˆcmuy web¨vm 

Poisson Distribution 
 

 

  

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 ˆcmyu web¨v‡mi msÁv, ag© I e¨envi m¤ú‡K© wjL‡Z cvi‡eb; 

 ˆcmyu web¨v‡mi Mo wbY©q Ki‡Z cvi‡eb; 

 ˆcmyu web¨v‡mi †f`vsK wbY©q Ki‡Z cvi‡eb| 

 

ˆcumy web¨vm 

Poisson Distribution 

divmx MwYZwe` Simon Danis Poisson Aóv`k kZvãx‡Z (1837 Lªxóv‡ã) GB web¨vm Avwe®‹vi K‡ib| Zuvi 

bvgvbymv‡i GB web¨v‡mi bvgKiY Kiv nq ˆcumy web¨vm| hLb Uªvqv‡ji msL¨v Lye eo (n ≥ 50), mdjZvi m¤¢vebv Lye 

†QvU (p ≤ 0.10) Ges np ≤ 5 nq ZLb wØc`x web¨vm ˆcumy web¨v‡m iƒcvšÍwiZ nq| 

†Kvb GKwU wew”Qbœ ˆ`e PjK, x Gi m¤¢vebv A‡cÿK, p(x) = 
!x

me xm

 †K ˆcumy web¨vm Gi m¤¢vebv A‡cÿK e‡j| 

D³ A‡cÿ‡Ki mvnv‡h¨ wbY©xZ web¨vm‡K ˆcumy web¨vm e‡j| 

GLv‡b, x = wew”Qbœ ˆ`e PjK  

 p(x) = x Gi m¤¢vebv A‡cÿK 

 m = ˆcumy web¨v‡mi Mo ev †f`vsK 

ˆcumy web¨v‡mi ˆewkó¨ mg~n: 

Properties of Poisson Distribution 

1.  ˆcum দ্বিন্যাস একটি দ্বিদ্বিন্ন চলককর সম্ভািনা দ্বিন্যাস| 

2. দ্বিন্যাসটির Pj‡Ki gvb n‡”Q 0, 1, 2, ... ..., | 

3. ˆcumy web¨v‡mi mg Í̄ m¤¢vebvi †hvMdj GK| 

4.   দ্বিন্যাসটির cwiwgwZ m| 

5. দ্বিন্যাসটির Mo cwiwgwZর সিান A_©vr  m (cwiwgwZ)| 

6. দ্বিন্যাসটির †f`vsK cwiwgwZর সিান A_©vr  m (cwiwgwZ)| 

7.  দ্বিন্যাসটির cwiwgZ e¨eavb () = m | 

8. দ্বিন্যাসটির eswKgZv (1) = 
m

1
| 

9. দ্বিন্যাসটির m~PvjZv (2) = 3+
m

1
| 

10. `yBwU ¯̂vaxb ˆcumy Pj‡Ki †hvMdj GKwU ¯̂vaxb ˆcumy PjK n‡e| 

11. hw` Uªvqv‡ji msL¨v Lye eo (n ≥ 50), mdjZvi m¤¢vebv Lye †QvU (p ≤ 0.10) Ges np ≤ 5 nq Zvn‡j wØc`x 

web¨vm ˆcumy web¨v‡m iƒcvšÍwiZ nq| G‡ÿ‡Î np = m  n‡e| 

 

 

 

cvV 2.4 
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ˆcumy web¨v‡mi e¨envi 

Uses of Poisson Distribution 

†h mKj ev Í̄e NUbv ˆcumy wewa †g‡b P‡j ev ˆcumy Pj‡Ki AvIZvfz³ †m mKj Pj‡Ki m¤¢vebv wbY©‡q †cu‡mv web¨vm 

e¨envi Kiv nq| 

wb‡¤œ K‡qKwU D`vniY †`qv nj: 

K. †Kvb cy Í̄‡K cÖwZ c„ôvq fz‡ji msL¨vi m¤¢vebv wbY©q| 

L. †Kvb wegvbe›`‡i cÖwZw`b jv‡MR †PK nIqvi m¤¢vebv wbY©q| 

M. e¨ Í̄ mg‡q †Uwj‡dvb e‡· cÖwZ wgwb‡U †Uwj‡dvb K‡ji m¤¢vebv wbY©q| 

N. †Kvb kn‡i cÖwZ eQi `~N©Ubvq g„Zz¨eibKvixi m¤¢vebv wbY©q| 

 

ˆcumy web¨v‡mi Mo I †f`vsK wbY©q 

Determination of Mean and Variance of Poisson Distribution 

g‡b Kwi, x GKwU ˆcumy PjK hvi civwgwZ m 

 m¤¢vebv A‡cÿK, P(x) = 
!x

me xm

    x = 0, 1, 2, ... ... ...,  

 

PjKwUi Mo E(x) n‡j E(x) ev  

= 


0x

x. p(x)  

= 0.P (0) + 1.P (1) + 2.P (2) + 3.P (3) +---------+  

= 0. 
!0

0me m

 + 1 
!1

1me m

+ 2 
!2

2me m

+ 3 
!3

3me m

 +.......................+    

= me









 ...............

!3
.3

!2
.2

!1
.1

!0
.0

3210 mmmm
 

= me   ..............0 32 mmm  

= me m   ..............1 2mm  

= me m em     [∵  .................
!2!1

1
2mm

=em] 

= m e-m+m  

= m e0  

= m 1   [∵ e0 = 1]  
= m 

 

 ˆcumy web¨v‡mi Mo E(x) ev  = m 

 

 

ˆcumy web¨v‡mi †f`vsK V(x) ev 2  

  = E (x2) - {E(x)}2 

  = E {x(x-1) + x} - m2 

  = E {x(x-1)} +E(x) - m2 

  = E {x(x-1)} + m - m2  [†h‡nZz Mo, E(x) = m] 

 



e¨emvq cwimsL¨vb 

BDwbU-2  c„ôv-29 

 

GLb E{x(x-1)} 

= 


0x

x(x-1) P(x) 

= 0(0-1) P (0) + 1(1-1) P (1) + 2(2-1) P (2) + 3(3-1) P (3) + 4(4-1) P (4) --------------+  
 

= 0+0 + 21 
!2

2me m

+ 32 
!3

3me m

 + 432 
!4

4me m

-----------------------+  

= 21 
12

2



 me m

+ 32 
!123

3



 me m

 + 43
!234

4



 me m

+ ………………..+ 

 

=
2me m

 + 
!1

3me m

+ 
!2

4me m

 + ...................... + 

=
2me m

(1 + 
!1

m
+ 

!2

2m
 + .................. +) 

= 
2me m

em     [∵  .................
!2!1

1
2mm

=em] 

=
2m e-m+m  

= 
2m  e0  

= 2m 1 [∵ e0 = 1]  

= 
2m  

  ˆcumy web¨v‡mi †f`vsK V(x) ev 2 

   = m2 + m - m2 

   = m 

 

wØc`x web¨vm ˆcumy web¨v‡m iƒcvšÍi 

The Poisson Approximation to the Binomial Distribution 

 

hw` Uªvqv‡ji msL¨v Lye eo (n ≥ 50), mdjZvi m¤¢vebv Lye †QvU (p ≤ 0.10) Ges np ≤ 5 nq Zvn‡j wØc`x web¨vm 

ˆcumy web¨v‡m iƒcvšÍwiZ nq| 

†hgb : n = 100, p = 0.04 n‡j np = 1000.04 = 4 n‡e| G‡ÿ‡Î wØc`x web¨vm ˆcumy web¨v‡m iƒcvšÍwiZ n‡e| 

 

 

mvims‡ÿc 

divmx MwYZwe` Simon Danis Poisson Aóv`k kZvãx‡Z (1837 Lªxóv‡ã) GB web¨vm Avwe®‹vi K‡ib| Zuvi 

bvgvbymv‡i GB web¨v‡mi bvgKiY Kiv nq ˆcumy web¨vm| hLb Uªvqv‡ji msL¨v Lye eo (n ≥ 50), mdjZvi 

m¤¢vebv Lye †QvU (p ≤ 0.10) Ges np ≤ 5 nq ZLb wØc`x web¨vm ˆcumy web¨v‡m iƒcvšÍwiZ nq| 
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ˆcmyu web¨v‡mi KwZcq Dccv`¨, mgm¨v I mgvavb 

Theorem, Problems and Solutions of Poisson Distribution 
 

 

  

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

  ˆcmuy web¨vm m¤úwK©Z Dccv`¨ cÖgvY Ki‡Z cvi‡eb; 

  ˆcmyu web¨vm m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

ˆcumy web¨v‡mi KwZcq Dccv`¨ 

Some Theorems of Poisson Distribution 

cÖgvY Kiæb †h, ˆcumy web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK (1)| 

A_©vr  






0 !x

xm

x

me
 = 1 

cÖgvYt g‡b Kwi, x GKwU ˆcumy PjK hvi civwgwZ m 

 m¤¢vebv A‡cÿK, P(x) = 
!x

me xm

    x = 0, 1, 2, ... ... ...,  

 

GLb, mg¯Í m¤¢vebvi †hvMdj = 


0

)(
x

xP  

 

= P(0)+ P(1)+P(2)+ P(3)+---------+  

=
!0

0me m

+ 
!1

1me m

+ 
!2

2me m

+ 
!3

3me m

 --------+   

 

=
me









 ...............

!3!2!1!0

3210 mmmm
 

=
me









 .................

!3!2!1
1

32 mmm
 

= e-m em [∵  .................
!2!1

1
2mm

=em] 

= e-m+m  

= e0  

= 1 [∵ e0 = 1]  

 

A_©vr, ˆcumy web¨v‡mi mg Í̄ m¤¢vebvi †hvMdj GK| (cÖgvwYZ) 

 

  

cvV 2.5 
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ˆcumy web¨v‡mi mgm¨vejx I mgvavbmg~n 

Problems and Solutions of Poisson Distribution 

 

D`vniY-t †Kvb GjvKvq cÖwZ N›Uvq cvK© Kiv Mvoxi msL¨v 3wU| hv ˆcumy wewa †g‡b P‡j| 

 K. H mg‡q GKwU Mvox cvK© Kivi m¤¢vebv KZ? 

 L. H mg‡q `yBwUi Kg Mvox cvK© Kivi m¤¢vebv KZ? 

 M. H mg‡q Kgc‡ÿ `yBwU Mvox cvK© Kivi m¤¢vebv KZ? 

 

mgvavb: †`qv Av‡Q, cÖwZ N›Uvq cvK© Kiv Mvoxi msL¨v = 3wU 

 GLv‡b, ˆcumy web¨v‡mi cwiwgwZ, m=3 

 

K. H mg‡q GKwU Mvox cvK© Kivi m¤¢vebv, 

 P(x = 1) = 
!1

313e
 

   = 0.1494 
 

L. H mg‡q `yBwUi Kg Mvox cvK© Kivi m¤¢vebv, 

 P(x < 2) = p(x=0) + p(x=1) 

   = 
!0

303e
+ 

!1

313e
 

   = 0.0498+01494 

   = 0.1992 

 
 

M. H mg‡q `yBwUi Kg Mvox cvK© Kivi m¤¢vebv, 

 P(x ≥ 2) = 1- p(x<2) 

   = 1 - [p(x = 0) + (x = 1)] 

   = 1- [
!0

303e
+

!1

313e
] 

   = 1- [0.0498+01494] 

   = 1 - 0.1992 

   = 0.8008 

 

 

 

mvims‡ÿc 

 ˆcumy web¨v‡mi mg Í̄ m¤¢vebvi †hvMdj GK|  
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cv‡VvËi g~j¨vqb  

iPbvg~jK cÖkœ 

1. wØcbx web¨vm Kv‡K e‡j? Gi ˆewkó¨ mg~n wjLyb|  

2. wØc`x web¨v‡mi e¨envi wjLyb| 

3. wØc`x web¨v‡mi Mo wbY©q Kiæb| 

4. wØc`x web¨v‡mi †f`vsK wbY©q Kiæb| 

5. cÖgvY Kiæb †h, wØc`x web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK| 

6. cÖgvb Kiæb †h, wØc`x web¨v‡mi Mo, †f`vsK A‡cÿv eo| 

7. †Kvb Drcv`b cÖwZôvb n‡Z ˆ`ePqb wfwË‡Z 10wU ª̀e¨ wbe©vPb Kiv nj| hw` 20% `ªe¨ ÎæwUc~Y© nq Zvn‡jÑ 

K. wVK 3wU `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? L. 3wUi Kg `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? M. 3wU ev Zvi 

Kg `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? N. 3wUi AwaK `ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? O. 3wU ev Zvi †ekx 

`ªe¨ ÎæwUc~Y© nIqvi m¤¢vebv KZ? 

8. ˆcumy web¨v‡mi msÁv w`b| Gi ˆewkó¨¸‡jv wjLyb| 

9. ˆcumy web¨v‡mi e¨envi wjLyb| 

10. ˆcumy web¨v‡mi Mo wbY©q Kiæb| 

11. ˆcumy web¨v‡mi †f`vsK wbY©q Kiæb| 

12. KLb wØc`x web¨vm ˆcumy web¨v‡m cwiYZ nq? 

13. cÖgvY Kiæb †h, ˆcumy web¨v‡mi mg¯Í m¤¢vebvi †hvMdj GK (1)| 

14. †Kvb GjvKvq cÖwZ N›Uvq cvK© Kiv Mvoxi msL¨v 3wU| hv ˆcumy wewa †g‡b P‡j| K. H mg‡q GKwU Mvox cvK© 

Kivi m¤¢vebv KZ? L. H mg‡q `yBwUi Kg Mvox cvK© Kivi m¤¢vebv KZ? M. H mg‡q Kgc‡ÿ `yBwU Mvox cvK© 

Kivi m¤¢vebv KZ? 
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