Section 1.1

Set and Set Operators

Definition of a set

A set is a collection of objects, things or numbers.

The universal set is the set of all possible elements of set used in the problem. Denoted
by &

Examples

{1,2,3,4,5}
{Ron, John, Mark, Phil }
{Virginia, West Virginia, Maryland, Tennessee, Kentucky, Noth Carolina}

Elements are the members of a given set.

€ representsis an element of
¢ represents is not an element of

3e{1,2,34,5}
aefa,b,c,d,e}

Roster Notation

{a,e,i,o,u}
{Huron, Ontario, Michigan, Erie, Superior }

Builder Set Notation

{x| x is a vowel }
{x| x is a great lake}
{x| x is an even positive number }

A set is well defined is the elements of the sets are clearly defined.

If a set is well defined, then there should not be any confusion of what the elements are in
the set




Examples of well defined sets

{1,3,5,7,911,13}

{m,n,o0,p,q,r,s}
{x| x is a whole number}

Examples of set that are not well defined

{x| x is something cool }
{x| x is a good football team}

The Empty Set

The empty set is a set that contains no elements. The empty set is also referred to as the
null set.

Symbol representation ¢ or {}
Important Sets

Natural Numbers or Counting Numbers: {1,2,3,4,5,........}
Whole Numbers: {0,1,2,3,45........}
Integers: {......—5-4,-3,-2,-1,01,2,3,45,........}

Section 1.2

Subsets

A set B is a subset of set C, if every element in B is an elementof C. B C
Proper Subsets

A set B is a proper subset of C, if every element of B is an element of C and there is at
least one element of C thatisnotinB. BcC




Example 1

A=1{1,234,5}
C=1{,23456,7}

IsAcC?

Solution: Since every element in the set A is an element of C, A is a subset of C.

Example 2
Is {2,3,4,5,6} a subset of {0,1,2,3,4,5}?

Solution: no, since the element 6 in not in the set{0,1,2,3,4,5}

Example 3

List all possible subsets of {1,2}
Solution: ¢,{1},{2},{L,2}

Example 4
List all subsets of the set {a,b,c}

Possible subsets

Solution: ¢, {a}, {b}, {c}, {a, b}, {b,c},{a,c}{a,b,c}

Example 5
List all subsets of the set {4}

Possible sets: ¢, {4}




Example 6

List all possible subsets of {m,a,t,h}
¢.{m}.{a}, {t}. {h)

{m,a},{m,t},{m,h}, {a,t},{a,h}, {t,h}
{m,a,t},{m,t,h},{a,t,h},{m,a,h}
{m,a,t,h}

The pattern for subsets

Number of Number of subsets
elements

1 2

2 4

3 8

4 16

Formula to find the number of subsets s of a given set A with n elements: s=2"

Example 7

How many subsets does a set A with 6 elements have?

Solution: s=2" =2°% =64




Example 8

Let A={1,2,3},B=1{,2},C={1,2345}

DIsAcC?

Yes, every element in Ais in C
2)IsBcC?

Yes

3)Is3e A?

Yes

4)1s C c A?

No, 4 and 5 are not in A
5Isgp = A?

Yes

Problem Set 1

) Which of the following sets are well defined?
1){,2,3,4,5}

2){x| x is a U S state}

3) {x| x is a North America breed of Dog}
4){x|xis a fun game}

1) Write each set in roster form
1) {x|x is natural number }

2) {x| x isa state that begins with the letter M }
3) {x|x isa vowel }



I11)  Use the following sets to answer each question.
A={a,b,cd,e f,g}; B={ab,cd}; C={ace};D={ael E={ f,g,h};F=¢

1) IsC c A?
2) Isce A?
3) IsEc A?
4) Is F c A?
5) Ishe A?
6) Name three subsets of C
7)IsDcC?
8) IsC e A?
9) IsDcE?

1V)  Subsets
1) List all subsets of {a,b}

2) Listall subsets of {10,20,30}

3) Listall subsets of {I,0,v,e}
4) A set of 8 elements would have how many possible subsets

V) Describe each set as an infinite set or a finite set.
1) {x| x isone of the 50state capitals}

2) {x| x isaeven natural number}

3) {.. 5-3-1135,....}

4) {-88,-6,6,-4,4,-2,2,0}

Section 1.3
Union of Two Sets

The union of two sets is denoted by AUBis AUB ={x|xe Aor xeB}

Intersection of Two Sets

The intersect of two sets is denoted by AnBis AnB ={x|xe A and x € B}




Example 1

A=1{1,23}
C=1{357}

1) AuC=1{,2357}

2) AnC ={13}

Example 2: Let A={1,2,3,4,5},B={1,3,5,7},C={1,2,3},D={1,2,3,4,5}, and E=¢

1) IsCc A?
Answer: Yes, every element in C is contained in A

2) Is Bc A?
Answer: No, the element 7 of set B is not contained in A.

3) Is Dc A?
Answer: Yes, every element of D is in A.

4) Is g < A?
Yes, the empty set is a subset of any nonempty every set.

5) Find AN B
Answer: AnB = {135}

6) Find AUB
Answer: AUB=1{,234,5,7}

7) Find ARC
Answer: ANC ={1,2,3}
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The complement of a set A

The complement of a set A is the set of all elements in the universal set that are not
elements of the set A.

A={x|xeAand xeU}

/ ) .

Example 3
A B
g
e
10
U
1) Find AnB
ANB={567}
2) Find AUB

AUB ={34,5,6,7,89,10}

3) Find A’
A’ = {8,910}




Example 4

Given
A={1,2,3456},B=1{456,78},U =1{,234,56,789101112}
Find

1) AUB

AUB ={,2,34,5,6,7,8}
2)ANB
ANB={456}

3 A

A ={7,8,9101112}
4)B'
B'=1{,2,39101112}

Make a Venn diagram of A,B, and U

10
11
12




Equivalent Sets
Two sets are equivalent if they have the same number of elements.
Examples of equivalent sets

{1,2,3,4}
and
{a,b,c,d}

{ john, luke, mark, mathew}
and
{a,b,c,d}

Venn diagrams

Example 5
Shade the region corresponding to the indicated set.

ANB




Example 6
Shade the region corresponding to the indicated set.

A!

7/

Example 7
Shade the region corresponding to the indicated set.

A'nB’

é/

Example 8
Shade the region corresponding to the indicated set.

AuUB'’

é/




Section 1.4

Cardinality

Definition: Cardinality is the number of element in a given set
The number of elements in a set A is denoted by n(A)
Example 9

Shade the region corresponding to the indicated set.

A={ab,c,d,e},B=1{ab,c,g,hi}LU ={ab,c,de f,gh,ijk}

A B

1) Find n(A)
n(A)=5

2) Find n(B)
n(B)=6

3) Find n(Au B)
n(AUB)=8
4) Find n(AnB)
n(AnB)=3
Rule for the cardinality for the union of two sets
n(AuB) =n(A)+n(B)—n(AnB)

Use this formula to find n(Aw B) in problem 3.



n(AuB)=n(A)+n(B)-n(AnB)=5+6-3=11-3=38
This gives the same answer as #3

Problem Set 2
I) Let A={a,b,c,d,e f},B=1{b,d, f,h},C={ab,c}, D=1{e, f,g,h,i}

1) Find AUB

2) Find AnB

3) Find AuC

4) Find AnD

5 IsCc A?

6) IsBcA

7) What is n(A)

8) What is n(Au B)

1) Let A=1{2,4,81012}, B={357911}, C={7911}, D={1,2,3,456,7,8,9101112}

9) Find AUB

10) Find AN B

11) Find AuD

12) Find AnD

13) IsCcB?

14) Is Bc A?

15) What is n(A)

16) What is n(AuU B)

17) Draw a Venn Diagram using sets A,B, and U

Subsets

1) list all subsets of {10,20,30}
2) How many subsets does a set with 20 elements have?



