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1. (a) P(S = k|D = j) = P(X1 + · · · + Xj = k, D = j)/P(D = j) = P(X1 + · · · + Xj = k) par
indépendance.

(b) E(S|D = j) =
∑

k≥1 kP(S = k|D = j) =
∑

k≥1 kP(X1 + · · · + Xj = k) = E(X1 + · · · +
Xj) = jE(X1) = pj.

(c) E(S|D) = pD.

(d) E(S) = E(E(S|D)) = E(pD) = 7p/2.

2. (a) Pour tout n, {T = n} = {X2 = X1, . . . , Xn−1 = X1, Xn 6= X1} ∈ Fn.

(b) P(T = k|X1 = i) = P(X2 = i, . . . , Xk−1 = i,Xk 6= i) = (1/7)k−2(6/7) par indépendance.

(c) T ne prend que des valeurs ≥ 2. Pour k ≥ 2, P(T = k) =
∑

1≤i≤7 P(X1 = i)P(T =
k|X1 = i) =

∑
1≤i≤7(1/7)(1/7)k−2(6/7) = (1/7)k−2(6/7).

(d) E(T ) =
∑

k≥2 k(1/7)k−2(6/7) = 1 +
∑

k≥2(k − 1)(1/7)k−2(6/7) = 1 + 7/6 = 13/6.
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