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Relations & Functions

Relation is a subset of cartesian product @

* Symbolically
* Rc PxQ(whereR=Relation, P & Q are two different sets respectively )

The total number of relations that can be defined from a set A to a set B is the number of possible
subsets of A x B.

* Ifn(A)=pandn(B)=q,then
* n(AxB)=pgand
* the total number of relations is 2P4

A relation R from A to A is also stated as a relation on A.

The image of an element x under a relation R is given by y, where (x, y) € R,

The domain of R is the set of all first elements of the ordered pairs in a relation R.

The range of the relation R is the set of all second elements of the ordered pairs in a relation R.

A function f from a set A to a set B is a specific type of relation for which every element x of set A has one
and only one image y in set B.

* We write f: A-B, where f(x) = .
* Aisthe domain and B is the codomain of f.

The range of the function is the set of images.
A real function has the set of real numbers or one of its subsets both as its domain and as its range.
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A real function has the set of real numbers or one of its subsets both as its domain and
as its range.

Empty relation is the relation Rin X givenby R=¢ € X x X.

Universal relation is the relation R in X given by R = X x X.

Reflexive relation R in X'is a relation with (a, a) ERV a € X.

Symmetric relation R in X is a relation satisfying (a, b) € R implies (b, a) € R.

T)ran5|t|ve relation R in X is a relation satisfying (a, b) € R and (b, c) € R implies that (a,
c)ER

Equivalence relation R in X is a relation which is reflexive, symmetric and transitive
A function f: X = Y is one-one (or injective) if

e f(x1)=f(x2) > x1=x2V x1, x2 €X.

A function f : X = Y is onto (or surjective) if givenany y € Y, 3 x € X such that f (x) =
A function f : X = Y is one-one and onto (or bijective), if fis both one-one and onto.

Given a finite set X, a functloné‘ X - Xis one-one (respectively onto) if and only if fis
onto (respectively one-one). This is the characteristic property of a finite set. This is
not true for infinite set
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