
Exercice 2 (03.5 points).
1. On a

∞∑
n=0

n∑
k=0

θnCknp (1− p)
n = 1, (0.5)

où
∞∑
n=0

n∑
k=0

Cknp [θ (1− p)]
n =

∞∑
n=0

p [θ (1− p)]n
n∑
k=0

Ckn

=
∞∑
n=0

p [θ (1− p)]n 2n (0.25)

=
∞∑
n=0

p [2θ (1− p)]n

=
p

1− 2θ (1− p) = 1. (0.25)

Donc
θ =

1

2
. (0.25)

2. On a

P (X = k) =
∞∑
n=k

P (X = k, Y = n) (0.25)

=
∞∑
n=k

Cknp

(
1− p
2

)n
=

2p

p+ 1

(
1− p
1 + p

)k
. (0.25)

Donc

ϕX (t) =
∞∑
k=0

eitkP (X = k) (0.25)

=
2p

p+ 1

∞∑
k=0

eitk
(
1− p
1 + p

)k
.

=
2p

p+ 1

∞∑
k=0

[
1− p
1 + p

eit
]k

=

(
2p

p+ 1

)
1

1− 1−p
1+p

eit
(0.25)

=
2p

1 + p+ (p− 1) eit . (0.25)

On a

E (X) =
ϕ′X (0)

i
, (0.25)

où

ϕ′X (t) =
−2i (p− 1) peit

(1 + p+ (p− 1) eit)2
(0.25) =⇒ ϕ′X (0) =

−i (p− 1)
2p

, (0.25)

alors
E (X) =

1− p
2p

. (0.25)

4


