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17. Homework 3.A. W Let X,Y be two independent Exp()) random variables
and Z := X +Y. Show that for any non-negative measurable h we have E |h(X)|Z]| =

%fh(t) dt
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18. Homework 3.B. Wm Let &, 52, ... be a sequence of iid. random variables

with P(¢&; = 1) = P(& = —1) = 1/2 and define the simple symmetric random walk
S, =& + - +&,. For the mtegers k and [, define the hitting times 7_; = min{n :
S, = —k} and T, = min{n : S, = [} and the stopping time given by their minimum

T =min(T_;, T;).

(a) Find E(S7) by using the optional stopping theorem for the stopped martingale S, \7.

(b) What is P(7T_, < T;)? Hint: Note that the random variable St can only take two
values.

(¢) We have shown previously that M, = S2 — n is a martingale. Apply the optional
stopping theorem for M, and T" and compute E(7T).
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