1. Laws of Algebra of Sets

(1) Idempotent laws:For any set A, we have
i) AUA=A (i) AnA=A

(2) Identity laws: For any set A, we have
(i) Aup=A (i AnU=A

i.e. ¢ and U are identity elements for union and intersection respectively.

(3) Commutative laws:For any two sets A and B, we have

(AuB=BUA (iDANB=BnNnA (iii) AAB=BAA
i.e. union, intersection and symmetric difference of two sets are commutative.
(v A—-B#B -4 (iv) AxB=Bx A

i.e., difference and Cartesian product of two sets are not commutative

(4) Associative laws:If A, B and C are any three sets, then
HAUBUC=AUBUCQ) (Ii)An(BNC)=(AnB)nCiii) (AAB)AC = AA(BAC)
i.e., union, intersection and symmetric difference of two sets are associative.
(iv(A-B)-C#A4A-(B-C) (V) (AxB)xC # Ax(BxC)

i.e., difference and Cartesian product of two sets are not associative.

(5) Distributive law:If A, B and C are any three sets, then
MAUBNO)=AUBNAUQHHANBUO=ANBUANC

i.e. union and intersection are distributive over intersection and union respectively.
(i) Ax(BNC)=(AxB)N(AxC) (iv) Ax(BuUC)=(AxB)u(4xC) (v)
Ax(B-C)=(AxB)—(4xC)

(6) De-Morgan’s law:If A and B are any two sets, then
(i) AuB)Y=ANB (i) AnB)Y =AUB
(i) A—(BUC)=(A-B)n(A-C) (iv) A—~(BNC)=(4-B)Uu(4d-C)



Note: Theorem 1:If A and B are any two sets, then

(i) A-B=AnNnP (iDB-A=BnNnA’
(i) A-B=A<AnB=9¢ (ivy(A-B)uB=AUB
v) A-B)nB=¢ (vi) Ac B < B'c A

(vii) (A-B)u (B-A)=(AuUB)-(ANB)

Theorem 2:If A, B and C are any three sets, then
i) A-BNnO=A-BU(A-C (i)A-BuOQ=A-Bn(A-0
(i) AnB-CO)=(AnB-(AnC) (VANBAC=ANBAANCQC



