CHAPTER — 2
Relation & Functions

2.1 Cartesian product of sets

Cartesian product of sets: Let A and B be any two non-empty sets. The set of all ordered pairs (a, b)
suchthat a € Aand b € Biscalled the cartesian product of the sets A and B and is denoted by A x B.

Thus,AxB=[(a,b):ac Aandb e B]

If A=f orB=f, thenwedefineAx B =1f«

Example: Let A={a, b, c} and B={p, q}:

ThenAxB={(a,p), (a q). (b, p), (b, ), (cip). (c, )}

AlsoBxA={(p, a), (p. b), (p. ©), (9,8, (g, b), (g, c)}

Important theor ems on cartesian product of sets:

Theorem 1: For any threesets A, B, C

(i) Ax( BUC)=(AxB)U(AxXC)

(i)Ax (BN C)=(AxB)n(AxC)

Theorem 2: For any three sets A, B,C

Ax(B-C)=(AxB)-(AxC)

Theorem 3 :/If A and B are any two non-empty sets, then

AxB=BxA< A=B

Theorem4: If Ac B,thenAXxAc (AxB)n (BxA)

Theorem 5: If Ac B, thenAx C c B x Cfor any set C.

Theorem6: If AcBandCc D, thenAxCcBxD

Theorem 7: Forany setsA, B, C, D

(AxB)n(CxD)=(AnC)x(BnD)

Theorem 8: "For any three sets A, B, C

i Ax(BuC)Y=(AxB)n(AxC)

(iIAx (B NnC)Y=(AxB)U(AxC)
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