6.1: Sets and Set Operations

e Set Terminology and Notation
DEFINITIONS:
Set is well-defined collection of objects. g '3

Elements are objects or members of the set.

() w

Roster notation: € 1 wo
= {a,b,c,d, e} Read: Set A with elements a,b,c,d,e. D= {:: ek
B ={a,b,e,....,2} Read: Set B with elements being the letters of the alphabet.
A+B A=D
Set-builder notation: A<B A<D

A, Ao
B = {I‘T"E is a letter of the English alphabet} neB | ASD (F«Ise)
C = {z|z is a student in this classroom}
5

If @ is an element of a set A, we write a € A that read "a belongto A.” However, if a does not

belong to A, we write a € A. element & et

Two sets, A and B, are equal, written A = B, if and only if they have exactly the same
elements. (NOTE: they do not have to be in the same order!). If every element in set A is also
an element in set B, then A is a subset of B, written A C B.. If A C B, but A # B, then A is a
proper subset of B, written A C B.

TRUE FALSE
EXAMPLE 1. Given A=B B < A
A={a,e,i,ou} B sk B < C
—{u,i,e.a cC <A
b {uﬁijégaﬁo} . Then c <A a ¢C
C ={a,e,i,0} = D EA
D:{e,i?o?a} Dc B et lement:
ach, wu4D ic B
c A elem.

The empty set is the set that doesn’t have any elements, denoted by ) or {} The universal

set is the set that contains all of the elements for a problem, denoted by U.

¢ { ?J D={ &b ¢, o, f.‘p.%‘k
={a, 2, ¥y}

S

U"J\a\e’\cv e 2}
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EXAMPLE 2. Give all the subsets for these sets.
(a) A={0,1} (b)X = {a,b,y}
g Toi, 413, A D, {a}, AbY, 4y)
" laby, dayy, wg“}) X

pret” Yubsets 2 subseds .

EXAMPLE 3. Given A ={0,1,2,...,8}, B={1,3,5,7}, C={3.5,1,7}, and D = {5,3,1}
E =0 then which of the following are TRUEY

()B=0(1) (b)BCCTY ()BCC(F) (CCB(T) (e)pc B ( D)

(£)D C BT) (g)Bc D(F) (h)se A(T) (i) {4,6} C Af) (L5 éelr( F)

kogc () MDCD(T) mP=0F) mocE(f) (©aca (F)
et Sek
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VENN DIAGRAMS - a visual representation of sets (the universal set U is represented by

a rectangle, and subsets of U are represented by regions lying inside the rectangle).

EXAMPLE 4. Use Venn diagrams to illustrate the following statements:
(a) A=B (b) ACB

@

(c) A and B are not subsets of each other.
U

O U
C

AAB are disjoiwmy
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e OPERATIONS OF SETS
Let A and B be sets. The union of A and B, written AU B, is the set of all elements tha
belong to either A or B or both. Symbolically:

AUB={zlre A :r: € B or both}.

U

Let A and B be sets. The intersection of A and B, written AN B, is the set of all element

in common with A and B. Symbolically:

AN B = {z|z EA&?EB}.
U
U

AR =

If U is a universal set and A is a subset in U, then the set of all elements in U that are NOT

in A is called the complement of A, denoted A°. Symbolically:

A={zlzcUzg A} = U— A

U
C

B
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EXAMPLE 5. Shade the Venn diagrams below to represent the following sets

(a) AU B° (b) AN B (¢) (AnB)UC
{xIx €A or x4 B {xfwA cmdxéB}

////////// N /AF?
W |,

all X B which ,‘i xGA(\BbrxéC} {X|X¢ AUB

G¥e nok iw By Y XGC}
all ¥ inC which qre
EXAMPLE 6. Use these sets to find the following: not w AUl
B={1,3,571,09}
U=1{0,1,2,...,9,10} A ={0,2,4,6,8,10}
C=1{0,3457  DP=14506750910} E—{0679} F={1,3,8 9

@) BUE= AWnisina} Vo6, 243= A W3, $Ho,6 7

= lo 4'4‘8,1o 3 O l'\"\f'q’ﬁ]

(b) AURB

—U-F= {0, H M0 ® 'Gﬂ'f/’ﬁ"ﬂ:4073‘45"*7'@
(C) Fc b

= U—-A= E
(d) A

—_ {07‘)‘2\314)5’\8\103

(e) TATTT) U E 10le,3,3,675 =10, 4%

ANC= {o'z 4,¢, 8,10
l’: -E = {74 W, 3 4 S,;ﬁ%*ﬁ,\os

{\ 3’3 [ final answel™

) r—

) PHE(NE LR g,50 0 10, ¢,7,23= 10,4, Scas 09
(DUE$=U~ (DUE)= {}SN 2, 3,%)%)%%’!'}’/} = uq 2, .}_}

CUfF =103%4,¢7Yy J4{3,8,97 =30,345,7,],8,2}
e = 3
Remark: Another way to solve Example 5

| (r0B) N ={<d
()
v pLB= iaid, b e £ l%}
U=1akod s £ty

h (RUBY= U\ (pUB) =&, b3
C =) qe f 3‘}
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EXAMPLE 7. Let U denote the sel of all students at Texas AEM. Let
A={z e Ulx lves in College Station},
B ={x € Ul|z lwes in Bryan},
S={xeUlzx isa sophomore} .
Write the set (using the set notation of U,N, and ©) that represents each of the given statements:

(el
1. The sophomorei.@ﬁ\dj not lwe in College Station . — S ﬁ A\

i )

AC
S n v
2. The sophomores that live in Bryan@ College Station. S m ( BV A)
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