Relation
A subset of AxB Is called a relation fromAto B .
Number of Relation
Total number of relation from A to B is equal to the number of

subsets of AxB. i.e. [P(AxB)|= 2IA%BI
Ex. |A|=3,|B|=2 = Total number of relation from A to B is 23*% = 64

Binary Relation
A subset of AxA Is called a binary relation on A..

Number of binary relation on a set
If |A|=n, then |AxA|= n?
Total number of binary relation = on*
EX. |A|=2= Total number of binary relation on A = 22°=24=16




As @ is subset of every set A subset | of AxA is called

hence @ € AxA is also a identity relation on A. If

relation on A called empty a€A then (a,a) € AxA .

relation. i.e. no any pair of v'ldentity relation is unique

element satisfies the given  for each set A.

condition. v'On a set a relation is said
to be identity if every
element of A related to
itself.



A subset S of AxA Is called reflexive

relation. If every element of A must related

to itself i.e.V aeA then (a,a) e AXA.

Properties of Reflexive Relation
v' Total number of reflexive relation on A =
27" -1 where |Al=n

v A={1,2,3}, |A| = 3 = Total number of
reflexive relation on A = 23°—3 = 29-3 = 26
= 64.

v Empty relation on nonempty set is never
reflexive .

v' Empty relation on empty set is always
reflexive .

v The least cardinality of a reflexive relation
on A with n elements is n.

v" There are relations, which are neither
reflexive nor irreflexive.

A subset S of AxAIs called irreflexive
relation. If no element of A related to itself
1.e.V aeAthen (a,a) ¢AxA.
Properties of Irreflexive Relation:-
v' Total number of irreflexive relation on A
= 27"~ where |Al=n
v A={1,2,3}, |A| = 3 = Total number of
Irreflexive relation on A = 23°-3 =29-3 =
26 =64.
v  Empty relation on nhonempty set is never
Irreflexive .
v' Empty relation on empty set is always
irreflexive .
v There does not exist any non empty
relation which is reflexive as well as
Irreflexive.




Def. Asubset S of AXA is called symmetric relation. If Def. A subset S of AXA is called asymmetric relation.

(a,b)eSthen(b,a)eS. If (a, b) € Sthen (b, a)&S.
Properties of symmetric relation:- Properties of Asymmetric relation
v' Total number of symmetric relation on A= v' Total number of asymmetric relationon A=
2X™ where |Al= n X n = 28D 32(m=1) where |A]=n
2 _ _ _ n(n+1) (n-1)(n-141) n(n-1)
v |A|=3 = Total number of symmetric relationonA Xn=———,xn—-1)= >
_otn — "5 - PR %P 96—y v |A|=3 = Total number of asymmetric relation on A

n(n-1) 3(3-1)

= 32("'_1): 3 2 =3 2 = 33: 27

v Ex. A={1,2,3}, R={(1,2),(2,1) } be arelationon A = Ex. A ={1,2,3}, R ={(1,2)(1,3),(2,3) } be a relation on A
R is symmetric relation on A. = R is asymmetric relation on A.

< Empty relation is both symmetric as well as asymmetric.

<A non empty relation relation cannot be both asyrmmetric as well as
Sy MELric.

< dentity relation is syrnmetric relation but ther @xdst sorme relations wnich are
syrnrnetric vut not jeentity.

<A non empty reflexive relation cannot be asyrmmetric.



Anti-symmetric Relation

A subset S of AxAIs called anti-symmetric relation. If (a,b)eSand (b,a) eS
then a=Db.

Properties of Anti-symmetric relation

v' Total number of anti-symmetric relation on A = 2" 32D where |A|=n,
Z n = n(n2+1) , Z(n . 1) _ (n—1)(121—1+1) _ n(nz—l)
vEx. A={1,2,3}, R ={(1,1),(2,2) } be a relation on A = R is antisymmetric
relation on A. i.e. A ={1,2,3}, |A|=3 then total number of anti-symmetric
n(n-1) 3(3-1)

relationon A=2"n32m-1) —2n 375 —=2337 2 =8x27=216

ex. A={1,2,3}, R ={(1,1),(2,2) } is both symmetric and antisymmetric.



O LetA={a, b,c,d}and R be defined as follows:
R ={(a a), (& c), (b, a), (b, b), (c,c), (d c) (dd)}
R is a reflexive relation.
[ Let R be a relation on a set then if R is reflexive then R is
reflexive
Proof
Let (a,a) ERVa€EA
~(a,a)ER I vaeA
. R71 is reflexive

» Exa. equality (=) is symmetric, but strict inequality (<) is not.

» LetA = {a,b,c,d}and R = {(a,a), (b,c),(c,b),(d,d)}.

Show that R is symmetric.

> let R be a relation on a set A then R is symmetric iff R =
R—l

Sol.Assume R is a symmetric ,let (a,b) € R —» (b,a) ER

(b,a) e R™! and (a,b) e R?!

~ R=R71

let (a,b) eR— (b,a) eR™! & (b,a) €ER

since R=R™!

~ Ris symmetric

0 LetA = {a,b,c,d}andR be defined as follows:
R = {(a,b),(a,c),(b,d),(ad),(b,c)(dc)} HereRis
transitive relation on A.



Transitive Relation
A subset S of AxAIs called transitive relation. If (a, b) e Sand (b,
c) e Sthen (a,c)€S.

Equivalence Relation

Example .
1.



Inverse Relation

For instance, if R is the relation “being a son or daughter of”, then R™! is the
relation “being a parent of™.

Example . let R = {(1, 0), (2, 0), (2, 1), (3, 0), (3, 1), (3, 2)} then
R*={(0,1),(0,2),(1,2),(03),(1,3), (2 3}

Example. Let R and S be a relations between A and B.

i. Show that, if R € SthenR 1 c s~ 1

ii. Provethat (RN S) =R 1ns?



Proof (ii) (1) Let (a,b) € (RN S) !

~(b,a) e (RNS) definition of inverse
(b,a) ER and (b,a) €S definition of intersection
(a,b) € R"land (b,a) € S$~1 definition of inverse
(a,b) eR"1ns1t definition of intersection
(RNS)1cR1nst definition of subset
(2) Let (a,b)eRInSs?
(a,b) € R"land (b,a) € S~1 definition of intersection
(b,a) € R and (b,a) €S definition of inverse
~(b,a) e (RNS) definition of intersection
~(a,b) e (RNnS)1 definition of inverse

Ri1ns1c(R

-~ from (1)and (2)we have
(RNS) =R 1ns?




Finite set :
If a set consist of finite number of
elements, it is called a finite set.
e.g., {1,2,3,.......... n}, @ are finite set.

Def. Power set :
The power set of A denoted by P(A) , IS

defined as the set {B:B< A}.. Thus, P(A)
IS the collection of all possible subsets of A.




1.Let A be any set. Let P(A) be the power set of A, that Is, the set of all
subsets of A;
P(A)={B:B< A}.Then which the following
Is/ are true about the set P(A) ?

(a)P(A) = @ for some A

(b)P(A) is a finite set for some A

(c)P(A) is a countable set for some A

(d)P(A) is a uncounteble set for some A

Power set of any set contains at least one element so
option(a) is not true Let A be finite Then P(A) is finite.
Every finite set is countable.Hence, options (b) and (c) are

true.
Taking A = N ,Then, P(N) is uncountable.Hence, option (d) is true.



