Section 5.1

Sets
A collection of objects is called a set.
An object of a set is called an element. % ‘{ 1; 9> ' S\ 62
Notation:
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The set C = {x+ x> =9} isin set builder notation. T_rﬁ;eL_C can also be written as follows: C
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Let A and B be two sets. If every element of Ais als2in B, A is said to be a subset of B.

Notation: A;. % (M 7_} S = 9’)": 7.,%3
c = “subset of” A < & B _é A o E\"\O-’)\g’

¢ = “not a subset of”

Example 1: LetC ={1,2,3,45,6}, D ={2,4,6}, E={2,1,6,4,3,5}, and G ={1, 4, 6}. State
whether each of the following statements are true or false.
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The set A is a proper subset of a set B (Notation: A < B) if the following two conditions hold.

1. AcB A:.Z ‘121‘314’k Q- - \S'rl;‘;) 4,9.1
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2. There exists at least one element in B that is not in A.
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Example 2: LetG ={5,6,7,8,9,10}, H = {5,8,10}, | = {8, 5}, and J = {5,8}. State whether each
of the following statements are true or false. _— —
. HcG . HcJ . JcH V. 1zl T.. _C.'j
T~ne Fausl TYne Tvue_
HE 3 -
He 6 T~ue 1=3
HE G False

Section 5.1 — Sets 1



A set that contains no elements is called the empty set. % 0'3 ) g \ew St aw
CSwphy ¢
Note: We write @ to denote the empty set. The sy#ol @ is a subset of every set. '\3 d
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Example 3: LetE = {x,i, z}. List all subsets of the set E.
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Which of the subsets of E are proper subsets?
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The Universal set is the set of interest in a particular discussion.

A Venn diagram is a visual representation of sets.

Y
Some look like: ‘ U !I
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Let A and B be two sets. Set Union: (AUB)={x|x eAorx eBor both}.% @ p

Let A and B be two sets. Set Intersection: (A(1B)={x|x eAandx B}.

If ANB=d,then we say that A and B are disjoint.

Some Set Operation Rules

Let U be a universal set and A and B be subset of U.
@ =U (A°)°:A AUB=BUA

U'=g - (AUB)* =A°NB°® ANB=BNA
(ANB)° =A°UB®
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Example 4: Let U={1,2,3,4,5}, A={1,2,4,5}, B ={4,5},and C = {2,3,4}.
Find the given sets, '
a. (AUB) = 9; |,1,4,§1 V) % A\(QB

- 21,2,4, ;}

b. (ANC) %”}A,S}O qa?:%; ﬁ}
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C'?c = %lrz,?;}
d. (AUCY) = ?117-_'_4\5} U%_"S-ZS-
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Example 5: Use shading to state the region(s) that represent(s) the given set. (Assume the glven
sets are not disjoint. This is obvious from the Venn diagrams.) A

a. (ANB°)

b. (A°UB)

d. ((AUB)° ﬂ'
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Example 6: Let U denote the set of all employees at a certain company. Let
V={xeU| x likes to read Vogue magazine},
P={x e Ul x likes to read People magazine}, and
T={xe U] x likes to read Time magazine}.
. ol %
Assume none of these sets are disjoint. \V,
a. Describe the given set in words. T
i. T =the set of all employees at this company that like

~Ap Yo X e Vv‘@ﬂ%c\? we
ii. V(P ==the set of all employees at this company that like
\ L Ao
+p ~vead bo i V0 quL Yeos

iii. (PUV)° =the set of all employees at this company that \/

Ao wst Lke N vead Voqut o7 Ropl
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b. Describe the given statement in set notation.
i. The set of all employees at this company that like to read all three magazines

Niatie !

ii. The set of all employees at this company that like to read Time or People magazines.

1 TP

iii. The set of all employees at this company that like to read Time or People magazines,
but not Vogue.

WOl "~ )xl@J

iv. The set of all employees at this company at like to read only Time magazine.
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