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1. Some Properties of the Operation of Union

2) AU B =B U A (Commutative law)

AUB BUA

3) (AuB)uC=AU (BU C) (Associative law )

ALUBLC AEBE U

4) AU ¢ = A (Law of identity element, ¢ is the identity of U)
5) AU A=A (Idempotent law)



6) Uu A=U (Law of U)

For Example
LetA={0,1,23,4,5},B={2,4,6,8andC={1, 3,5, 7}
Verify(AUB)UC=AU (BU C)

Solution:

(AuB)UC=AuU (BuUC)

LHS. =(AUB)UC

AUB={0,12 34,568}

(AUB)UC=10,1,2,3,4,56,7,8} eevveereeren... (1)

RH.S.=AU (BU C)

BuC={1,234,5,6, 7,8}

AUBUC)={0,1,2,3,4,56,7,8 ovvvrerrerrern. )

Therefore, from (1) and (2), we find that;

(AUB)UC=AU (BU C) [verified]

2. Some Properties of Operation of Intersection

(1) AN B=B N A (Commutative law).



AMNB BNA

2 (ANB)NC=AN(BNC)(Associative law).

(ANBINC ' ANBNO)

B eNA=0¢,UNA=A (Law of ¢ and U).
(4) AN A=A (Idempotent law)
5) AN(BUC)=(ANB)U (ANC)(Distributive law ) 1. e., N distributes over U



ANBUO) ' (ANB)U(ANC)

For example

Let A={0,1,2, 3,4, 5} B={2 4,6 8 and C={L,3,5,7}

Verify (ANB)NC=AN(BNC)
Solution:

For (A NB)NC =ANBNC) :

L.H.S. = (ANB)NC

ANB = {2, 4}



(ANB)NC=0 ooeveereeeen, (1)

R.H.S.= A N(BNC)

BNC=0

ANBNACI=0 oooooveeeeree, )

Therefore, from (1) and (2), we conclude that;

(A NB)NC = AN(BNC)[verified]

1. Some Properties of Complement Sets

Complement laws: (i) AU A’=U
i)ANA=¢
De Morgan’s law: (i) (AU B)'=A'N B’
(i)(ANB)=A"U DB’
Law of double complementation : (A")' = A

Laws of empty set and universal set ¢’ = U and U’ = ¢.

For example

LetA={3,5 7}, B={23 4 6}andC={2 34,5, 6,78}

(i) Verify (AN B) =A' U B'

(ii) Verify (A U By =A' N B’



Solution:

((ANB)y=A'U B'

LH.S.=(ANB)

ANB={3}

(ANB)=1{2,4,56,7,8 .eveevr.....

RHS.=A'UB

A'={5,7,8}

B'={2, 4, 6}

AUB=1{2,4,5678 wcevvrren..

From (1) and (2), we conclude that;

(ANB) =(A'UB)

(i)(AU By =A'N B’

L.H.S. = (AU B)'

AUB=1{2,3,4,5,6, 7}



(AUB) = {8} ooovvvoireeii. (1)

RHS.=A'"NB

A'={2,4,6,8}

B'={57,8}

A'NB ={8) oo )

From (1) and (2), we conclude that;

(AUB)=A'NB

2. Some more examples

If A={1,3,5},B={3,5,6}andC={1, 3,7}
Verify that:

MHAUBNC)=(AUuB)N(AUC)

(i) AN(BUC)=(ANB)U (ANC)
Solution:

MHAUBNCO=AUBNAUCQC):

LHS. =AU (BNC)



BNC= {3

AUBNC)=1{1,3,5 U3} =41,3,5} ceoveeerrrrerrrns

RH.S.=(AUB)N (AU C)

AUB={1 35,6}

AucC={1,357}

(AUB)N(AUC)={1,3,56}N{1,3,5 7 ={1,3,5)

From (1) and (2), we conclude that;

AU BNC)=AUBDN (AU C) [verified]

({H)ANBUC)=(ANB)U (ANC)

LHS.=ANBUC)

BuC={1,3,5,6,7}

ANBUC)={1,3,5N{1,3,5,6,7}={1,3,5} ......

RH.S.=(ANB)U (ANC)

ANB={3,5



ANC={1,3)

(ANB)UANC)={3,5'U {1,3}={1,3,5} eevvrereerrn.... )

From (1) and (2), we conclude that;
ANBUC)=(ANB)U (AN C) [verified]

3.Summary

Some Properties of the Operation of Union

i AU B =B U A (Commutative law)

ii. (AuB)uUuC=AuU (BuUC) (Associative law )

iii. A U ¢ = A (Law of identity element, ¢ is the identity of U)
iv. A U A = A (Idempotent law)

V. Uu A=U (Law of U)

Q) Some Properties of Operation of Intersection

i. ANB=BN A (Commutative law).

ii. (ANB)NC=AN(BNC) (Associative law).

iii. pN A=09,UN A=A (Law of ¢ and U).

iv. AN A=A (Idempotent law)

v. AN(BUC)=(ANB)U (ANC) (Distributive law ) 1.e.,N distributes over U

Some Properties of Complement Sets




a) Complement laws: (i) AU A'=U
()ANA=¢
b) De Morgan’s law: (i) (AU B)’=A'N B’
(i (ANB)Y=A"UB’
c) Law of double complementation : (A") = A

d) Laws of empty set and universal set : ¢' = U and U’ = .




