RELATIONS & FUNCTIONS

Cartesian Products
AxB = {(x,y) | xEA and yEB}

%) 2x) (3,%) { SetA
1y) 2,y) 3By) ‘ Set B

Properties of Cartesian Products

A x B # B x A (non-commutative)
Axd=¢xAzd

n(A x B) = n(B x A) = n(A) x n(B)

n(P(A x B)) = 2n(A)n(B)

IfAS B, thenAxC S BxC
Ax(BUC)=(AxB)U (AxC)
Ax(BNC)=(AxB)N (AxC)
Ax(B-C)=(AxB)-(AxC)

A and B are two non-empty sets with n elements in
common, then (A x B) & (B x A) have n? element in
common.

Relations : A subset of A x B defined as (R:A—>B)
Total Relations from A — B : 2n(AXB) _ 7n(A)n(B)
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Domain _' }-' Range
Inverse of a relation
* RB->A=bRa, wherea EAbESB
* R7'={(b,a): V (a, b) € R}

° Domain (R) = Range (R-)

° Range (R) = Domain (R-)

Classification of Relations, R : A—A={1,2,3}

IfR : A=A, Every Relation is a subset of AxA

Identity Relation : | = { (aa),a€A}

° eg.Ri={(1,1);(2,2); (3,3)}

* Reflexive Relation : (a,a)ER
° eg-Ri'={(1,1);(22);(3,3);(1,2); (3,2)}

* Symmetric Relation : (a,b)ER; = (b,a)ER, a,bEA
° e.g.Ry:{ (112) i (211) i (1:1)}

* Transitive Relation : (a,b)ER, &(b,c)ER (a,c)ER,
° e.g.Rs:{ (112) i (213) i 13) i (212)}

NOTE : Every Identity relation is a reflexive relation but
every reflexive relation need not be an Identity.

.studentbro.in
Get More Learning Materials Here : & w?/ & www.



Equivalence Relation

If a relation is all three of above, It is Equivalence

¢ Functions : A relation fA—B
is considered function if y
© Every element of A is [
associated with some B

© Association is unique

Relation

A § B
' One guest from A
= attending two functions
hosted by B

Itis a function Not a function

A
A guest from A is not
going to any function
hosted by B
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Vertical Line Method

Draw any line parallel to the y-axis, if it cuts at one point
only, then it will be of a function.

G

Not a Function

Domain of a function (How to find)

* f:A—B All possible input values so that fis defined
e Trick to remember
o 1 Here Expression # 0

. b
Expression -@-TIPs&

¥ TRICKS
° m , Here Expression > 0
e Example 1: ¢ Example 2:
fo) = m f0) = Va2 =25
1 =2x2-25>0
G-5&-3) = (x-5)(x+5)20
2> (x=-5)x-3)#0 ‘Le :Q:Q: e;

. 5 0 +5
Domain : R-{5,3} Domain : (~se,-5] U [+5,e0)

>fx) =
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A(x) =1; Domain = R
f(x) = x/x ; Domain = R-{0}
In case, two or more expressions are operated, Find
individual domains and take intersection
For a domain of a log function, given as
logrg(x) = fix)#1;fx)>0;e(x)>0
= Take intersection of all expressions
Range of a function (How to find)

f:A—B Set of all f-images of elements of A, f(A)
B is co-domain

Method to Remember
o Express x in terms of y

© Find Possible values for y (Like domain for x)
o Eliminate values of y with respect to x

f(x)= V16 —x? @

<0
Lety = {16 —x2 = y2 = 16 — x2
=2>x%2=16-y?

= x € [-4,4] But \[Expression > 0

Range : [0,4]
Equal Functions

Two functions f & g are said to be equal when

Domain Equal [Co-Domain Equal|f(x) = g(x) VxEdol

hain |
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Types of Functions

Functions, domain, Range and graphs are given in booklet

Classification of Functions

if j(X1) = f(Xz)

=>X1 =g

E Followed b‘)

one one Many oﬁe
(Injective) (Surjective)
Codomain = Range : Onto
Codomain # Range : Into

One-One + Onto Function is Bijective
Trick to Find One-One or Many One Functions

¢ Method 1 : Graphical : Horizontal Line Method

Cutting at one point
] (one-one)

Cutting at Many points
(Many-one)

Method 2 : Check Increase or Decrease

o If f{ix) only increases or decreases, it is one-one

o If f{ix) increases & decreases, it is many-one
Method 3 : if f{x1) = f(x2) 2x1 = x2

Method 4 : If y = f(x) is Periodic, Even, Constant ,
Polynomial of even degree, Non-monotonic, then f(x
is many-One
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