Math 629 Introduction to Measure and Integration Spring 2006
Homework 1

Due Monday, Feb. 6

Definition: the indicator function 14 of a set A is defined by
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1. Let Ay, Ay, A3, ... be a sequence of subsets of some underlying space

X, and A = {J;>1 (51 An- Using the definition of liminf on p. 11, show that
for each x € X,

n—oo

2. Let us define the Borel o-algebra By of the extended real line as the
collection of sets

{G,GU{0},GU{—00},GU{—00,0} : G € Br}.

Show that By is generated by the collection {[g,o0] : ¢ € Q} but not by
{(a,b): a <b, aand b are real}. Here by [g, c0] is meant

[g,00] ={r €eR: ¢ <z < oo} U{oo}.
(You are free to use Proposition 1.2.)

3. Exercise 4 on p. 24.



