Chapter 1

(RELATIONS AND FUNCTIONYS)

1.1 Overview

1.1.1 Relation

A relation R from anon-empty set A to anon empty set B is asubset of the Cartesian
product A x B. The set of all first elements of the ordered pairsin arelation R from a
set A to aset B iscalled the domain of therelation R. The set of all second elementsin
arelation R fromaset A to aset B iscalled the range of therelation R. The whol e set
B is called the codomain of the relation R. Note that range is always a subset of
codomain.

1.1.2 Types of Relations

ArelationRinaset Aissubset of A x A. Thus empty set gand A x A aretwo extreme
relations.
(i) AredaionRinasetAiscaled empty relation, if noelement of A isrelated to any
elementof A,i.e, R=¢@ LJAXA.

(i) ArelationRinasetAiscalled universal relation, if each element of A isrelated
to every element of A, i.e, R=A xA.

(i) Arelation RinA issaid to be reflexive if aRa for al alJA, R is symmetric if
aRb [ bRa, 0 a,bOAanditissaid to betransitiveif aRband bRc 0 aRc

Oa, b, cOA.Any relation whichisreflexive, symmetric and transitiveiscalled
an equivalencerelation.

== Note: Animportant property of an equivalencerelation isthat it divides the set
into pai rwise dig oint subsets called equiva ent classeswhose collectioniscalled
a partition of the set. Note that the union of all equivalence classes gives
the whole set.

1.1.3 Types of Functions
(i) Afunctionf: X - Y isdefined to be one-one (or injective), if the images of
distinct elements of X under f aredistinct, i.e.,
X, % OXf()=F00) 0 % =x,
(i) Afunctionf: X - Yissaidtobeonto (or surjective), if every element of Y isthe
image of some element of X under f,i.e., for every y 00 Y there existsan element
x O X such that f (x) = .



