Often we want to take the union of more than two sets, perhaps even infinitely many. We need
notation for this. The important things here are to understand 1) what the union of a (possibly
infinite) collection of sets means, and 2) that there are several standard ways of writing such
unions, all meaning the same thing, Sometimes one notation is more convenient than another.
(All the same comments will also apply to intersections.)

Definition Suppose A is a collection of sets. Then

JA = {z : z isin some set in the collection A}
={z: (A€ A)z € A}

A is also written as | J ;. 4 A.

Examples
1. A={B,C} UA={z:zeBorzeC}=BUC
2. A={A}, Ay, A3} UA={z:ze€Ajorxze Ayorz € A3}
={A;: ie{1,2,3}} =AU Ay U A
3 A={L,1..,1,..} UA=LULU..UIL,U..
={I,:neN} =U, 1.

IfIn:[Oal_,_ll]:{fL'GRnggl—%}
then

UA=UenIn =L ULU...UILU..
= U1 = U2, 0,1 — 1] all mean the same thing

= 777

4. Suppose, for each nonnegative real o, 1, = interval (0,«a) inR.
Let A={I, :a e R"}
T

set of nonnegative reals = A = “the indexing set”

i) U.A: UO[E]R+ IO{ = UQEAICV == ???

i) Whatis |J,ca 1o ifeach I, = {27 : 2 > o }?



Examples

1. LetA={l,:neN}where [, ={zeR:0<z<1-1}=[0,1-1].

1
N = A = the indexing set

|) What is nA = ﬂiczlAn ?

i) WhatisR — NA=R— (", 4, ?

2. If B is any set, what are

) UP(B) =

i) P(B) =



