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Q) A relation R 1s defined on the set Z of integers as follows :

mRn < m+nisodd. 0 0 o
Which of the following statements 1s/are true for R ? [+8 =Y
l.  Risreflexive 4 2. Rissymmetric /

3. Ristransitive o ¢ te ¢
Select the correct answer using the code given below : VY +6 = /o
(@) 2only v’ (b) 2and3
(¢) land?2 (d) land3 3+ 3 =58
e 0 0
a / Y+3 (¢ Wep
() Gra =0 — 2ven ~ L

0w — 0dd
7) (044} (erer) — 04 (o) 20ad s 044

wen + 0dd — 049 0dd + 94’7——% veh
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Q) A relation R 1s defined on the set Z of integers as follows :
mRn < m-+nisodd.
Which of the following statements 1s/are true for R ?
1. Risreflexive 2. Rissymmetric
3.  Ristransitive
Select the correct answer using the code given below :
(@) 2only (b) 2and3
(¢) land?2 (d) land3

Ans: (a)
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OPEN AND CLOSED INTERVALS

e fa<x<b = xelab] ---------- Closed Intervals
S
e Ifa<x<b =xe(ab) --------—-—--- Open Intervals
- - “ 4
() + 10

—

pcn <o =y x € (2,6

xz3 = 16[2,00)_
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WHAT WILL WE STUDY ?

* Functions
* Types of Functions
* Composition of Functions

* Practise Questions
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FUNCTION
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FUNCTION
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FUNCTION
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DOMAIN, CO-DOMAIN & RANGE f
N N/
Sef of all  pre- imagy ! q
f ol fre-img are
3 &
Demain = - Zfz,z,z, v / /
N 7(:{(/70)/ (,?,;,)/ (3, o,)/ (‘/’a)f
/?an ¢ -7 fa L C} \/\/k/
/I =/

Codm ain = ) f“/bf c/of} [Full st 8)
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TYPES 9F FUNCTION

Many-one function Let f: A— B If two or

more than two elements have the sameimagein B, then fis

said to be many-one function.

e.g., the function f:A— B given by f(x)=x* is a

many-one function.
A

(B . o
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TYPES OF FUNCTION

One-one function (injective) Let f: A— B.
Then, f is said to be one-one function or an injective, if
different elements of A have different images in B.

Thus, f: A— Bis one-one
& azb=fla)#f(b), VabeAY

& fla)=f(b)=a=b, Va,be A
e.g., the Tunction f:A— B given by f(x)=2x is an
one-one function
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TYPES OF FUNCTION

Onto function (surjective) Let f: A— B. If

every element in B has atleast one preimage in A, then f is (’g UR f £ cff Vﬁ)
said to be an onto function.

Thus, f : A— Bisasurjective, iffforeachbe B,dac A
such that f(a)= bclearly, fis onto < range (f )= B.

: "(ﬂmje 9%7/ - eodmaly 9//:i

e.g., the function f: A— Bis given by f(x)=3x 1s an
onto function.
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TYPES OF FUNCTION

Into function Let f: A— B If there exists

even a single element in B having no preimage in A, then f
1s said to be an into function.

e.g., the function f: A— Bgiven by f(x)=x” is an into
function.

afest e efrmn?  Should pil- b2

&n ?madc a]f f

Into Fun cﬁrﬁm

e—
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TYPES OF FUNCTION

Bijective function, A one-one and onto 3

function 1s said to be bij ectiv\e/

A bijective function i1s also known as a one-to-one

correspondence.

In other words, a function f: A— Bis a bijection, if

(a) 1t 1s one-one i.e., f(x)=f(y) =>x=y,Vx, ye A.

(b) 1itisontoi.e., V y e B,there exists y € Asuch that
f(x)=y.

[@i=]
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TYPES OF FUNCTION

Even and odd functions A function f(x) -
f: A— Bissaidtobe an even or odd function according as
Fr) = s(-x) #4

f(—=x)=f(x), V x€¢ A and f(-x)=-f(x), V xe€ A,
= -8z +q = (31 2)

Zf ff-x) - — ff%) — odd 74/0“}/0”'9 jé 7[ gfnuﬂ»w
F62) _7’[92 —9 ovep funoh"“? Moy

b olof

)

Identity function Let A be a non-empty

set. Then, the function, defined by I, : A— A.{[,\(x)=x,V
x e A,1s called an identity function on A.

This is clearly a one-one onto function with domain A
and range A.

-1
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O 2dobily fuction ¥ Ssmity = R
f(l) -7 (1,1) (2,2)(3,3) %azfe i
d_:i (-2 (’I,_})/(o,o) 7
"o R
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IMPORTANT RESULTS

m The product of two even or odd function is an even function.
m The product of an even and an odd function is an odd function.

m Every function f(x) can be expressed as the sum of an even and an
odd function.

e
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IMPORTANT RESULTS

m If A and B have n and m distinct elements respectively, then the
number of mappings from A to B is equal to m". /

m If A and B have n equal number of distinctﬁem}wts, then the
number of mappings from A to B is equal toi

m The number of onto functions that can be defined from a finite set
A containing n elements on finite set B containing 2 elements

=2" _2. T
. S
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TYPES OF FUNCTION

Inverse function Let f be a one-one onto
function from A to B.
Let y be an arbitrary element of B. Then, f being onto,

there exists an element x € A, such that f(x)= y.
Also, f being one-one, this x must be unique.

Thus, for each ye B, there exists a unique element
x € A, such that f(x)=y.

So, we may define a function, denoted by f ! as

[ é fl:B— A,suchthat f ' (y)=x o f(x)=y
—+g The above function f~ ! is called the inverse of f.
4 ¢ A function fis invertible if and only if fis oﬂne—one onto.
L,Cf?es_fn verig /S [DBSTI'ML /
¢ b / g\ the-she A -/[&)
Mman Y - ne )( 0 Y ¢ snfo —
d info X J —
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COMPOSITION OF FUNCTION

Let A, B and C be three non-empty sets. Let f: A— B
and g: B— C.Since, f : A— B,foreachxe A,thereexistsa
unique element g[f(x)] of C. Thus, for each xe A, there is
assoclated a unique element g[ f(x)] of C. Thus, from f and
g, we can define a new function from A to C. This function is
called the product or composite of f and g, denoted by gof
and defined by
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PROPERTIES OF COMPOSITION OF FUNCTION

1.

2.

Compositm
The produet of any function with the identity
function is the function itself.
The product of any invertible function f with its

inverse function /' is an identity function.
h——

. Let f:A— B and g: B— A, such that gof is an

1dentity function on A and fog is an 1dentity function
on B. Then, g= f L.

.Let f:A— B and g:B— C be a one-one onto

functions.
Then, gof 1s also one-one onto and (gof )~ L= flog™!

- 150 P

—_—

f(a) = 4x+3
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Q)If f(x) + Zf[l} =3x,x# 0and
X
S={x eR:f%)};tllenS:

(a) contains exactly two elements.

(b) contains more than two elements.
(c) 1sanempty set.
(d) contains exactly one element.
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Q)Iff(x) + Zf[l} =3x,x# 0and
X

S={X e R: {(x)=1(—=x)}; then S:
(a) contains exactly two elements.

(b) contains more than two elements.

(c) 1sanempty set.
(d) contains exactly one element.

Ans: (a)
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Q)Let f(x) x% + 2x — 5

and g(x)= 5} + 30
What are the roots of the equation

gl(f(x)] =02 S
()1, —1 (b) =1 —1
(€)1, 1 (d) 0, 1 a4t =0

d’[f{x?] = b (%1‘/)2;0
ﬁ (Za‘f 071;5) = D X ==(,-]

—

S(a*¢ar-5) +30 = 0
1413y -5 44 =0
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Q)Let f(x):x2 +2x =5

and g(x)=5x+ 30
What are the roots of the equation

g[(f(x)]=0?
(a1, —1 (b) -1, — 1
©)1 1 (d) 0, 1

Ans: (b)
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QIf f(x)= Y52

, defines a function on R, then what is its

x—4
domain ?
(@) (= o0, 4) U (4, o) (D) [4, o)
(€) (1, 4) LU (4, ) (d) [1, 4) U (4, =)

d)
v

7[(1): \/1—/ ) } %%‘f

x -9
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QI F(x)=

EEEEE

., defines a function on R, then what is its

x—4
domain ?
(@) (= o0, 4) U (4, o) (D) [4, o)
(€) (1, 4) L (4, «) (d) [1, 4) U (4, =)

Ans: (d)
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Summary

* Functions
* Types of Functions

* Composition of Functions

* Practise Questions
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