Sec 2.2 Venn Diagrams & Subsets

% Universe of Discourse - the set containing all elements under
discussion for a particular problem.

In math, this is called the universal set and is denoted by U

% Venn Diagrams can be used to represent sets and their
relationships to each other.
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¢ The "Universe" is represented with a rectangle
¢ Sets are represented with circles

¢ A'is the complement of set A
A'={x|x€eVUandx ¢ A}

letU={12,3,4,56,7,8},
R={1,2,5,6}, and 5={2,4,5,7,8}

¢ What is: R', the complement of R ?
¢ What is: S', the complement of S ?
¢ What is: U', the complement of U ?

¢ What is: @', the complement of 0 ?
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Subsets

% Set A isasubset of set B if every element of A is also an element
of B, written A C B

Is or Is Not a Subset?

% Is the left set a subset of the set on the right?

% Of the sets U, R, and S shown in the Venn diagram below, which {abec} _ {acdf}
are subsets? {a,b,c) - {c.ab)}
{abc} _ {ab.rc}
{a} ___ A{ab,c}
. {a,c} o {ab,c,d}
{a,c} . {ab,d e, f}
set X o set X
If T={2, 6_ }. and the other sets are as given before, what 0 L {ab,c)
elements are in the area where all the sets overlap?
Is T C Sin this case? 0 . 0
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Set Equality Cardinality of the Power Set

% A second definition for set equality:
Set A=Bif ACBandBC A

% Proper Subset: ACBif ACBand ADB

% Is the left set equal to, a proper subset of, or not a subset of
the set on the right?

{1,2,3} __ I, theintegers
{a,b} __ {a}

{a} _ {ab}
{a,b,c} . {a,d, e, g}
{ab,c} . {a,b,c}

{o} __ {ab,c}

{0y __ {}

Power Set: 22(A) is the set of all possible subsets of the set A
For example, if A = {0, 1}, then 2(A) = {2, {0}, {1}, {0, 1}}

Find the following Power Sets and determine their cardinality, or
number of elements.

E3 gz((})) =

@ 2({a}) =

# 2({a,b}) =

% P({a,b,c}) =

% Is there a pattern?
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Another Method for Generating Power Sets

% A tree diagram can be used to generate &?(A). Each element of
the set is either in a particular subset, or it's not.

SetA={a, b, ¢}
/ \

i W
@?@

% The number of subsets of a set with cardinality n is 2"

% The number of proper subsetsis 2" - 1 (Why?)
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