1.5 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 Auf =A (iIVANnU=A

i.e, f and U areidentity elements for union and intersection respectively.
(3) Commutative laws: For any two sets A and B, we have
(YAuB=BUA(i)AnB=BNnA

(iii) 4AB =BAA4

i.e., union, intersection and symmetric difference of two sets are commutative.
(iv) 4-B#B-4 (V) A4xB#BxA

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
YAuB)UC=AuBUC) (IHAn(BNC)=(AnB)nC

(iii) (4AB)AC = AABAC)

i.e., union, intersection-and symmetric difference of two sets are associative.
(iV) u-B)-Cxd-B-C) (V) (4xB)x C#Adx(BxC)

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

(5) Distributivelaw: If A, B and C are any three sets, then
HAuBNC)=(AuB)n (AuUC)
(IANn(BuC)=(AnB)UANC)

i.e., union and intersection are distributive over intersection and union.respectively.
(ili) 4x(BNC)=@AxB)N(4xC)

(iV) 4x(BUC)=(4xB)U(4xC)

(V) 4x(B-C)=(AxB)—(4xC)

(6) De-Morgan’s law: If A, B and C are any three sets, then

(i) (AuB)Y=A'NnB

(i) (AnB)Y=A'UB

(iii) A-BnC)=(A-B)uU (A-C)
(ivVA-BuC)=(A-B)n(A-0C)

(7) If A and B are any two sets, then




