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III 1Distribution de Bernoulli 
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2
 

2353

 P(X=2) = C
2

3  (3/5)
2
 (2/5)

1
  

3 

X X = X1 + X2 + … X i+ … + Xn  p 

(E(Xi) = p)

E(X) = E(X1 + X2 + … Xi + … + Xn)  = ΣE(Xi) = Σpi = n p   => E(X) = np 

V(X) = V(X1 + X2 + … Xi + … + Xn),  

Xi V(X) = ΣV(Xi) = Σpq =>V(X) = npq 

  

4 

N∞  (N-n) / (N-1)1n

 

V Distribution binomiale négative 

1 

35

43
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X r
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rp
r

x-rq
x-r

p
r
 q

x-rrX

r-1x-1C
r-1

x-1  

X~B (N, r, p)

P (X =  5) = C
3-1

5-1  p
3
 q

5-3 
 = C

2
4  (½)

3
 (½)

2 
  = 6 (1/8) (1/4) = 9/32  

µ = r/p = 3/(1/2) = 6 ,  σ² = rq/p² = 3 (1/2) / (1/2)² = 12/2 = 6

2 

 

VI Distribution géométrique

1 

4P(X= 4) = P(PPPF) 

X

pqP(X= 4)  = q
3
p

X

2 

 

r = 1

VII  Distribution multinomiale  

1 

461

 

 ,...,3,2,1,...,2,1,,)( 1

1 rrrrXqpCxXP rxrr

x 

 rt

t

qe

e
ptM

p

rq

p

r




1
)(,

²
², 

nq

nqq

q

q )1(3)²2(
3,
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kA1, A2, . . . 

Akp1, p2, p3, . . . pk Ai

= 1 p1+ p2 + p3 + . . . + pk

n

 X1, X2, . . . Xk  X1 + X2 + . . . + Xk = n    

X1 =  x1, X2   =  x2,  . . .,  Xk = xk  

 

2 

E(X1) = np1, E(X2) = np2, . . . ,               E(Xk) = npk  
V(X1)  = np1q1, V(X2) = np2q2,  . . .       V(Xk) = npkqk  

3  

N∞, Ni∞, Ni/N pi 

 421

2436

 
3515

3124

VIII 2Distribution de Poisson  

1  

X

n20

n = 100 :. 

n∞

λp = λ/n 

                                                           
2

 Siméon-Denis Poisson (1781-1840) 1837

(Recherche sur la probabilité des jugements en matière criminelle et en matière 

civile) 1830

[1997]

kx

k

xx

k

kk ppp
xxx

n
xXxXxXP ...

!...!!

!
),...,,( 21

21

21

2211 

  124

621 )6/1(...)6/1²(6/1
!12...!6!4!2

!42
)12...,4,2(  XXXP

802020

100 999.0001.0)20( CP



                 

 

104 
 

    

  

   

 
         

 

xλ > 0X~P(λ)

2  

 

- t

tλλt 

 
...,3,2,1,0,

!
)( 



X
x

et
xXP

tx

t

 

 λ=5 

7

- 

XλY= aXaλ

 λ=5 6%

9

 

xnx

xnxx

n
nnxxn

n
qpCxp



























1

!!

!
)(

xn
x

nnx

xnnnn
xp





 )1()(

!

)1).....(2)(1(
)(



xn

nx

n

xn

n

n

n

n

n

n

xp
x 





 )1(
!

)1(
.....

)2()1(

)(


             

 

xnx

nx

n

x

nn







 )1(
!

)
1

1).....(
2

1)(
1

1(1


              

n 0
1


n

,  ...,0
2


n
=>

!

)1(

)(
x

nxp

xn
x 

 





 

           

 
xnxn

nnn



 )1()1()1(


  نأخذ :

e
n

n

n




)
1

1(lim=> e
n

n

n







)1(lim=>    .)1(lim
 



 e
n

x

n

 

xn
x

xnx

nnxnx
xp

nn
n   )1()1(

!
)1(

!

1
)(0...

21 


 

 







 e

n

n

n 1lim  1011lim 















x

x

n
n



...,2,1,0
!

)( 


x
x

e
xp

x 

...71828.2
1

1lim 







 e

n

n

n

 






1

3,
1

,)1(exp)(,)()( 43  tetMXVXE

 
!7

)5(5.1
)7()5(5.1

)7(5.17 


e

XPt



                 

 

105 
 

3  

eλ

(Diagramme en bâtons)

λ

 

 1  125 

4  

n∞

 30 ≥ n        5 < np5 < nq 

n ≥ 25   p ≤ 0,1  

1010%

P(X = 2) = C
2

10 (0,1²) (0.9
8
) = 0.1937 

2  λ

λ = µ = np = 10 * 0,1 = 1

           P(2) = λ
x
 * e

-λ
/x! = (1

2
 * e 

-1
) / 2 ! = 1/(2e) = 1,1839  

5 

(Ladislaus Bortkiewics) 

 

                                                           
3
  1997262 

!9

))5(05.0(
)9(

)5(05.09 
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(microbiologie)

1

P(X = 0) = λ
x
 * e

-λ
/x! = λ

0
 * e

-λ
/0! => P(X = 0)  =  e

-λ  
 = e

-2
           

P(X ≥ 1) = 1- P(0) = 1– [λ
0
 * e

-λ
/0!] => P(X ≥ 1) =  1 - e

-λ 
 = 1 – e

-2  

212:0012:05

34

12:0012:05

236

= 1296 * e
-6

/24 = 54 *  e
-6

                  P(X=4) = 6
4
 * e

-6
/4 !  

(distribution uniforme)
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)!(!

!

xnx

n
C x

n




b,p) X~ 

H(N, 

X  ={0,1,2,…,b} , 

 

b ≤  b + r = N 

 

 

 
p = b/N q = r/N 

n N

b

r

Xi ={0,1,2,…,Ni} 

, 

 

Σxi = n, ΣNi = N 

 

P(X1=x1,X2=x2,…Xk=xk)= 

 

 

E[Xi] = n (Ni/N) = 

npi 

 X~B(1, 

p)
X = {0, 1} 

P(X = 1) = p,  

P(X = 0) = 1 - p = q 
μ = p,    σ²= pq 

X~B(n, p)
 p

 

X = {0,1,2…,n} 

P(X = x) = C
x
n p

x 
q

n-x
 

 
μ= np, σ² = npq

X

r

X = {r, r +1, r +2, 

…, +∞}
P(X = x) = C

r-1
x-1 p

r
 q

x-r
μ = r/p , 

 

σ² = rq/p²

X

X = {1,2,…,+∞} P(X = x) = q
x-1

p 

μ = 1/p,  

 

σ² = q/p²

 
 
 

E(Xk) = npk 

 

V(Xk) = npkqk 

X~P(λ)

λ > 0

  X 

X = 

{0,1,2,…,+∞} P(X = 0) = e
-λ 

 

P(X ≥ 1) = 1 - e
-λ

  

E(x) = V(x) = λ 
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