Prof. Girardi \Set Operations: Union, Intersection, Complement\ Set Operations

Set Operations with two sets

pets. Definitions. Let A; and A, be subsets of a universal set U. (eg, U = R? & draw 2 subsets A; and Ay in R?)
1. The relative complement of A; with respect to A,, also called A; set minus A;, is the set

AQ\Al d:ef {CEEUSUGAQ @pA(ix¢A1} Otger AQ—AI.

notation

2. The complement of A;, denoted (Al)c, is the set of all elements of U that are not in A;. So
(AN L {zeUizg¢g A4} "2 U\NA "2 U- A
3. The union of A; and As, denoted A; U A,, is the set of all elements that are in A; or As. Thus

2
AUA, E{zelized o zedt "= |4
=1

notation

other

"2 {x € U: there exists an i € {1,2} such that = € A;} at U 4

notation
1€{1,2}

4. The intersection of A; and A,, denoted A; N As, is the set of all elements in both A; and As. So
2

AlﬂAQ d:ef{ZL’GUZl'EAl @Il/\(il’EAg} otger mAl
=1

notation

" fr e U for all i € {1,2} we have that = € A, = ﬂ A

notation
1€{1,2}

Union and Intersection over arbitrary index set

Above we had 2 subsets (4; and 4») of a universe U and our index set I was I = {1,2}. We can take
the union and intersection of 17 sets (so our indexing set I would be [ = {1,2,...,17}).

pefs. Definitions. (Warning. Do not mix up the indexing set I and universe U.)

Let I be a set (we call I the indez set). Let U be a universe (where the sets A; live)
Consider a family (i.e., collection) of subsets {A;: ¢ € I'} of U (so A; CU for each i € I).
5. The union of family/collection of subsets {A;: i € I'} over the index set [ is:

UAi et {z € U: there exists an i € [ such that x € A;}
iel
note

e {r € U: zis in (at least) one of the 4;’s} C U.
6. The intersection of family/collection of subsets {A;: i € I} over the index set [ is:

ﬂAi def. {z € U: for all i € I we have that © € A;}

el
note

Le. {r € U: xzisin all of the A;’s} C U.

< | (Viel) [z e Al

& | (Fiel)[xed] | while [xeﬂAi

i€l

So:. [ xEUAi

il

Note when I = ().

i€ icf
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