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7 Union

 The union of two sets A and B, denoted by
A U B, is defined to be the set

AUB={x|x&€Aorx&Bj}

 The union consists of all elements belonging
to either A or B (or both)




Union

* Venn diagram of AU B
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7~ Example

A={1, 2, 3, 4, 5}, B={2, 4, 6} and C={8, 9}

AUB=11,2,3,4,5, 6}
AUC=1{1,2,3,4,5,8, 9}
BUC=1{2,4,6,8, 9}
AUBUC=11,2,3,4,5,6,8, 9}
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/ Union
* |If A and B are finite sets, the cardinality of
A U B,

| AUB| = |A| + |B| - |AN B]|




IIIIIIIIIIIIIIIIIIIIIIIIII

/ Intersection

* The intersection of two sets A and B, denoted
by A M B, is defined to be the set

ANB={x|x&Aandx & B}

e The intersection consists of all elements
belonging to both A and B.




Intersection

* Venn diagramof AM B
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7~ Example

A={1,2,3,4,5, 6},B={2,4,6, 8, 10} and
C={1,2,8, 10}

ANB=1{2, 4,6}
ANC={1,2}
CNB={2,8,10)
ANBNC={2}




e Two sets A and B are said to be disjoint if,
ANB=Y




4 Disjoint

* Venn diagram,ANB=

OO0
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7~ Example

A=11,3,5,7,9, 11}

B=1{2,4,6,8, 10}

ANB=0
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4 Difference

e The set
A-B={x | x€E A and x & B}
is called the difference.

e The difference A- B consists of all elements
in A that are not in B.




Difference

* Venn diagram of A-B
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7~ Example

A={1,2,3,4,5,6,7,8])
B=1{2,4,6,8]}

A-B=1{1,3,5,7}
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/ Complement

* The complement of a set A with respect to
a universal set U, denoted by A’ is defined
to be

A ={x€U| x & A}
A =U-A




Complement

Venn diagram of A’
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7~ Example

Let U be a universal set,

U={1,2,3,4,56,7}
A={2,4,6]

Al=U-A={1,3,57}
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7”7 Exercise

* Let,
U={ab,cdef,ghijklm}
A={a,c f m}

B={b,c,g h m}

 Find:
AUB,ANB,|AUB|,A-BdanA’.
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7”7 Exercise

Let the universe be the set U={1, 2, 3, 4,.....,10}.
Let A={1, 4, 7, 10}, B={1, 2, 3, 4, 5} and

C={2, 4, 6, 8}.

List the elements of each set:

a)U’

b)B'M (C-A)

c)B-A

d)(AUB)(C - B)
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7 Properties of Sets

e Commutative laws

AMNB=BMA

AUB=BUA
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7 Properties of Sets

e Associative laws

ANBNC=(ANB)NC

AUBUCQC=(AUB)UC
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7~ Properties of Sets

e Distributive laws

AUBNC)=(AUB)MN(AUC(C)

ANBUC)=(ANB)U(ANC(C)
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7 Properties of Sets

* Absorption laws

AUANB)=A

AN(AUB)=A
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7 Properties of Sets

* |dempotent laws

AM A=A

AU A=A
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7 Properties of Sets

e Complement laws

(A) = A
ANA =
AUA =U
& =U

U=
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7 Properties of Sets

* De Morgan’ s laws

(ANB) =A"UB

(AUB) =A'NB
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7 Properties of Sets

* Properties of universal set

AUU=U
ANU=A
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7 Properties of Sets

* Properties of empty set

AUJ=A
AND =D




IIIIIIIIIIIIIIIIIIIIIIIIII

7~ Example

e LetA, Band Cdenote the subsets of a set S
and let C' denote a complement of Cin S.

e fANC=BNCandANC'=BNC’, then
prove that A=B




Example

A =ANS
—AN(CUC)
=ANC)U A NC) bydistributivity
=BNC)UBNC) bythegiven conditions
=BNCUC) oy distributivity
=BNS

=B




Simplify the set

((ALB)NC)uwB')'=
= ((AUB)NC)"B”
= ((ALuB)NC)B
= (AuB)N(CB)
= (AuB)N(BNC)
= ((AuB)NB)"C
=BNC

Simplification using the Set Law

[DeMorgan]

Double Complement]
[Associativity of ]
Commutativity of ]
Associativity of ]

[Absorption]

innovative e entrepreneurial e global

www.utm.my



IIIIIIIIIIIIIIIIIIIIIIII

7”7 Exercise

e LetA, Band C be sets.
 Show that

(AUMBNC))=A"N(B UC)
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7”7 Exercise

e LetA, Band C be sets such that
ANB=ANCand AUB=AUC

* ProvethatB=C
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7 Cartesian Product

e Let A and B be sets.

 An ordered pair of elements a&A dan b&EB
written (a, b) is a listing of the elements a
and b in a specific order.

 The ordered pair (a, b) specifies that a is
the first element and b is the second

element.
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7 Cartesian Product

 An ordered pair (a, b) is considered distinct
from ordered pair (b, a), unless a=b.

e Example (1, 2)=(2,1)
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7 Cartesian Product

 The Cartesian product of two sets A and B,
written AxB is the set,

AxB ={(a,b)| a&A, bEB}
* ForanysetA,

AxDD = OxA =
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7~ Example

A= {a, b}, B={1, 2}.

AxB ={(a, 1), (a, 2), (b, 1), (b, 2)}

BxA =1{(1, a), (1, b), (2, a), (2, b)}
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4 Cartesian Product

 if A= B, then AxB = BxA.

 if |A| =mand |B| =n, then |AxB|=mn.
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7~ Example

 A={1, 3}, B={2, 4, 6}.

AxB=1{(1, 2), (1, 4), (1, 6), (3, 2), (3, 4), (3, 6)}
BxA =1{(2, 1), (2, 3), (4, 1), (4, 3), (6, 1), (6, 3)}

A= B, AxB = BxA
|A| =2, |B| =3, | AxB |=2.3=6.
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7 Cartesian Product

* The Cartesian product of sets A, A,, ...., A, IS
defined to be the set of all n-tuples

(a,, a,,...a,) where a €A, for i=1,...,n;

* Itisdenoted A; xA,x ....xA,
A, x A, x . x A | = A L |A, | o |A, ]
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7~ Example

« A={a, b}, B={1, 2}, C={x, y}

AxBxC ={(a,1,x),(a,1,y), (a,2,x), (a,2,y),
(b,l,X), (bllly)l (blzlx)l (blzly)}

e |AxBx(C|=2.2.2=8
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7”7 Exercise

e Let A={w, x}, B={1, 2} and C={KB, SD, PS}.

e Find |AxB|, | BxC|, |AxC]|,|AxBxC|,|BxCxA|,
AxBxAxC|

 Determine the following set,
a) AxB, BxC, AxC
b) AxBxC
c) BxCxA
d) AxBxAxC
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7”7 Exercise

e Let X={1,2}, Y={a} and Z={b,d}.
* List the elements of each set.

a) XxY

b) YxX

c) XxYxZ

d) XxYxY

e) XxXxX

f) YxXxYxZ




