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Union

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

AuB={x]|xeAorxeB}

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




Union

 Venn diagram of A U B
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7z Example

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

AuB={1,2,3,4,5,6}
AuC={1,2,3,4,5,8, 9}
BuC={2,4,6,8, 9}
AuBu(C={1,23,4,5,6,8, 9}
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Union

 |f A and B are finite sets, the cardinality of
A U B,

| AUB| =]A] +|B| - |An B]
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Intersection

 The Intersection of two sets A and B, denoted
by A N B, Is defined to be the set

ANnB={x]|xeAandx € B}

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

 Venn diagram of AN B

U

D
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7z Example

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

ANB={2, 4,6}
AnC={1, 2}
CnB={2,8, 10}
ANBnNC={2}
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Disjoint

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




4 Disjoint
« Venndiagram,AnB=C

OO0
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7z Example

A={1,3,5,7,9,11)

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

ANB=¢
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Difference

e The set
A-B={x | xe Aand x ¢ B}
IS called the difference.

 The difference A—B consists of all
elements In A that are not in B.




Difference

e \enn diagram of A-B




@ UNIVERSITI TEKNOLOGI MALAYSIA

7z Example

A={1,2,3,4,56,7,8}
B={2,4,6,8}

A-B={13,57)




7 Symmetric Difference

e The symmetric difference,
ADPB={x:(Xxe Aand x ¢ B)
or(x e Bandx ¢ A)}

=(A-B)U (B - A)
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Complement

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

A'={x eU]| x ¢ A}
A'=U-A




Complement

Venn diagram of A’
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7z Example

Let U be a universal set,

U={1,23,456,7}
A={2,4,6}

A=U-A={1,3,57}
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Exercise

o Let,
U={a,b,c,def,gnh1] kIl m}
A={a,c, f m}
B={Db,c,g,h,m}

e FInd:
AuB,AnB,|]AuUB|],A-BdanA.




Exercise
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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'~ (C-A)

c) B-A

d) (AUB)N(C - B)




7z Properties of Sets

e Commutative laws

ANB=BNA

AUB=BUA




7z Properties of Sets

e Assoclative laws

ANBNC)=(AnB)nC

AuBuUC)=AuB)uC




7z Properties of Sets

e Distributive laws

AuUBNC)=(AuB) N (AuUC)

ANn(BulC)=(AnB)U(ANC)




7z Properties of Sets

o Absorption laws

AUANB)=A

ANn(AuB)=A




7z Properties of Sets

e |dempotent laws

AN A=A

AU A=A




7z Properties of Sets

e Complement laws
(A") = A
ANA =
AUA =U
' =U
U =00




7z Properties of Sets

 De Morgan’s laws

(ANB)=A"UB’

(AUB)=A"nB’




7z Properties of Sets

* Properties of universal set

AuU=U
ANU=A




7z Properties of Sets

« Properties of empty set

A=A
AN =
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7z Example

e Let A, B and C denote the subsets of a set S
and let C ' denote a complement of C in S.

e IfANC=BNnCandANC'=B"C’, then
prove that A=B
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Example

A =AnNS
=ANn(CuC)
=(ANC)uU (AnC') bydistributivity
=(BNC)u(BnC) bythegiven conditions
=Bn(CuC) oy distributivity
=BNS

=B
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7 Simplification using the Set Law

Simplify the set
((ALB)NC)uwB')'=

= ((AUB)NC)"nB”
(AuB)NC)B
AuB)N(CB)
AuB)N(BNC)
(AuB)~B)C
BNC

= (
= (
= (
= (

innovative e entrepreneurial e global

DeMorgan]

Double Complement]
Associativity of ]
‘Commutativity of 1]
Associativity of ]

[Absorption]

www.utm.my



Exercise
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e Let A, BandC be sets.
 Show that

AuBNC)=ANnB UC)
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Exercise

e Let A, Band C be sets such that
ANnB=AnCand AuB=AuC

e ProvethatB=C
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B=Bu (B A A) Absorption law

solution

—BuU (Am B) commutative law
_BuU (Am C) Given condition

_ (B U A)m (B U C) Distributive law
_ (Au B)m(BuC) commutative law
— (AuC)m(B UC) Given condition
_ (C U A)m (C U B) commutative law
~CuU (Am B) Distributive law
—Cuy (Am C) Given condition

Absorption law
—C P

www.utm.my
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neralized Union/Intersection

A= AU A2u... U An

rCs

Al A2N... M An

(A=




neralized Union/Intersection

EX. Suppose that:

A={123,..,}i=123,...

OAiZ? QAi:Z+
Na=?  (A={1}




7z Cartesian Product

e Let A and B be sets.

* An ordered pair of elements acA dan beB
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.




7z Cartesian Product

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

 Example (1,2)=(2,1)




7z Cartesian Product

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

AxB ={(a,b)] acA, beB}
e ForanysetA,
AxD = OxA =D
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7z Example

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

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

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

e If A#B, then AxB = BxA.

e If |JA] =mand |B] =n, then |AxB|=mn.
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7z Example

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

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

A =B, AxB #BxA
Al =2, |B]| =3, | AxB |=2.3=6.




7z 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,eA for 1=1,...,n;

o [tisdenoted A; x A, x ... x A
|[Apx Apx o x Ag = AL TAL L - TAG
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7z Example

o A={a, b}, B={1, 2}, C={x, y}

AxBxC ={(a,1,x),(a,1,y), (a,2,X), (a,2,y),
(b,1,x), (b,1y), (b,2,x), (b,2,y)}

e |AxBxC|=2.2.2=8
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7z Exercise

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

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

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

o 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




