
Stochastic Processes 1

Exercises 1 (21th January 2008)

(1) Proposition 1.1.1.

(a) Prove that
rx = α + β(p/q)x

is the general form of a solution for p 6= q.

(b) Prove Proposition 1.1.1(i) for p = q = 1
2

directly.

(c) Deduce Proposition 1.1.1(i) for p = q = 1
2

from Proposition 1.1.1(i)
for p 6= q by L’Hospital’s rule.

(d) Prove Proposition 1.1.1(ii).

(2) Prove Lemma 2.1.7 from the course using the following monotone class
theorem:

Let (Ω,F) be a measurable space. If a system of subsets G ⊆ F is a
monotone class, that means A1 ⊆ A2 ⊆ A3 ⊆ · · · with Ak ∈ G implies
that

⋃
k Ak ∈ G, and if G is an algebra such that σ(G) = F , then G = F .

(3) Let ε1, ε2, ε3, ... : Ω → IR independent random variables such that IP(εk =
−1) = p and IP(εk = 1) = q = 1−p with p ∈ (0, 1). Let fn := ε1+· · ·+εn.
Given an integer k ≥ 0, compute

IP(fn = k).

(4) Given independent random variables f1, f2, f3, ... : Ω → IR and Sn :=
f1 + · · ·+ fn. What is the probability of{

ω ∈ Ω : lim sup
n→∞

Sn(ω)

n2
≥ 1

}
?


