Math 312, Autumn 2008
Problem Set 7

Reading. Rudin, Chapter 6; Probability notes: Section 6.

Rudin, Chapter 6: 1,4,5,6,9,10 (this is very long, the equivalent of about three problems),
13

Exercise 1 Suppose X1, Xs, X3, ... are independent random variables with mean zero and
variance 0. Let S, = X1 + ---+ X,, and let F,, be the o-algebra generated by X, ..., X,.

1. If m < n, find E[S? | Fnl.
2. Suppose E[X?] =0 for all j. If m <n, find E[S} | Fl.

3. Suppose for each m, By, is a bounded F,,_1-measurable random variable. (We assume
that By is a constant random variable.) Let

Jj=1

Ifm <n, find EW,, | Fn] and EW2E ., | Fl.

Exercise 2 Suppose (X, F,P) is a probability space and F; C Fo C F3 C is an increasing
sequence of sub-o-algebras of F. A random variable T :  — {0,1,2,...} U{oo} is called
a stopping time if for each n, the event {T < n} is in F,. Let Fr denote the set of events
A € F such that for each n, AN{T <n} € F,. Show that Fr is a o-algebra.



