
Theory of Probability and Measure Theory – Math 8652

Homework #6

1) Let ξn be summable Fn-measurable random variables given for n = 0, 1, ... As-
sume that for any bounded stopping times τ ≥ σ we have Eξτ ≥ Eξσ. Prove that
(ξn,Fn) is a submartingale.

2) (Problem 24.24 in the textbook) Consider a random walk S0 = 0, Sn =
X1 + ...+Xn, where Xk’s are iid on R whose step size has mean zero. Set

τ = inf{n ≥ 0 : Sn > 0}.

Prove that Eτ =∞.

3) Take two numbers λ, µ > 0 such that λ + µ < 1. Show that the sequence
(1, λ+ µ, λ2 + µ2, ...) cannot be the potential sequence of any renewal sequence.

4) (Problem 25.9 in the textbook) Decide for which q ∈ (0, 1] the sequence
(1, 0, q, q, ...) is a potential sequence and find the corresponding waiting time dis-
tribution.
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