Relations and Functions

Tﬂ/’li’eh::ifitm . If A and 8 ane two non - empty sets , then any subset R of AXB is called
Relation fnom set A to B. ee R:A— 3B ©® RS AXSB
If ('x,léJE R then we wsite xﬁy ( mead as x is R melated to H) and
If (x,y)f R then we waxuite Iﬂy (nead as z is not R nelated to y)

« Domain and Range of a Relation * If R is any nelation fnom Set A to Set 8 then,
o Domain of R is the set of all finst coondinates of elements of R and is denoled by Dom(R).

® Range of R is the set of all second coondinates of R and it (s denoted by Fange (k)
A nelation R on set A means , the nelation fnom A to A ie, RE AXA

.lﬂ/l:'mpt:f Relation : A Relation R in a set A is called empty selation, if mo element of A is
nelated to any element of A, i.e R=¢CAXA

Ti'f Univensal Relation : A Relation R in a set A is called wnivensal selation each of R is
nelated to eveny element of A, ie R=AXA

?ﬂ/Identt't(f Relation : R ={(‘I,g)-' XEA, yCEA, T’jj R R = (x,%); z€A]

A Relation R in a set A is called -
zifﬁ'eﬂexiue Relation + If (a,a) EA, fon eveny atA

1j$3mmetnic Relation « If (a,,a,) € R implies (a,,a,) € R fon all a,,a, € A

;ﬁ/Tmnsétive Relation « If (a,,a,) € R and (ay,a,) € R implies (a,,03) € R fon all a,,0,,0; € A

'.jﬂ"Equivalence Relation . If R 1s neflexive, symmetnic and tnansitive

Iﬂ/ﬂntisymmctnic Relation . A nelation R in a set A s ant:‘sgmmetm'c.
if (a,b) €R,(b,a) ER > a=bV a,b€R 0n aRb and bRa @ a=b, V a,b€R.

# Tnvense Relation : If A and 8 ane two non - empty sets and R be a nelation from A to B,

such that R -f(a,b) :0€EAR,bEBT, then the (nvense of R, denoted by R,
(5 a nelation fnom 8 to A and (s defined by R =((b a):(a,b) € R}

o Equivalence class Let R be an equivalence nelation on a non-empty set A. fon all a€tA,

the equivalence class of ‘a’ is defined as the set of all such elements of A
which oane xelated to 2’ unden R. 94t is denoted by [al.
Ie. [a] - equivalence class of @' = f X €A :(z,a)€ER }

¥ Function : let X and ¥ be two non - empty sets. Then a snule { which associates

to each element x€X, a unigque element , denoted by f(x) of ¥, is called

a function fnom X to Y and wnitten as f:X—>V whene, f(x) is called image of

and x (s called the pue - tmage of f(x) and et V is called the co- domain of f
and f(X)={f(x):x€X§ is called the mange of f.

¥ One- One or Lnjective Function : A function f:X—Y is defined to be one- one if the
images of distinct element of X unden f ane distinct ;
e % ,% € X :f(x)=f(x) > x =% othenwise { is called many - one.



¥ Onto oRr Sunjective ¢ A function f:X—=V s said to be onto if weny element Of Y
is the (mage of some clement of X unden f i i-e fon eveny ye€vy,
thene exists an element x in X such that f(:r)=g

¥ One - One and onto o Bijective : A function f:X—Y (S said to be one - one and
onto , if f is both one- one and onto.

'--'-—-}ou- e fo XY s onto if and on!g If Runge ofF F+%

# Composition of function : Let f:A— 8 and g:8—C be two function then the
composition of f and g denoted by gof and defined as

the function gaf cA—C

|90f - 3ff(1)] , ¥ xEA

¥ Imventible function ¢ A function fIX—Y is defined to be inventible , if thene
exists a function g¢: ¥— X such that gof - Iy and fog-1Iy.
The function g is called the invense of f and is denoted by I

+ Bmam! openation : A binany openation X on a Set A is a function * : AXA-A.

we denote * (a,b)

n *p

T
£y

by
d
* A binany openation * on a set A s called commutative , if a* b = b* a, fon

eveny a,b €A.
* A binany openation X:AXA—A s said to be associative if

- S
(ﬂ’* b)* C a * (b C) ) \/ Q, b,C € A t'drntfig element
° A binahhc openation * : AXA— A, an ¢lement ()€ A, (f it exists, (s called fdents‘tg
fon the openation *, if a*e=e*a, ¥ atA

° f binany openation * : AXA— A with the fdentitb( element ¢ in A, an element acA
is said 1o be (nvextible with nespect to the openation *, if theme exists an element
b in A such that a*b = ¢ = b*a and b s called the invense of a and is

denoted bli, W

# No. of function :Let f:A-B be any mapping and (Al=m and |81 = m whene,
[Al nepnesent mo. of elements in Set A
[B] nepnesent mo. of elements i(n Set B
Then ; Total mo. of function {nom A to 8 = m"

e Caseth If m=-m; then Total mo. of mappt‘ng - n

Total mo. of one - one mﬂppfng = nl

Total mo. of onto mapping = n|
e Caset) If mem ; then Total mo. of mappt'ﬂg - m
| m
Total mo. of one - one mapping Cp NI
Total mo. of onto mapping = 0

° Casedi) Tf mn>m ; then Total mo. of mappfng - m"

Total mo. of one-one mapping ='m?1

Total mo. of onto mappl'ng . Z(—l)IPI mC,, t":m—h)"'1

f=0



