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Mapping:

A mapping from a set A into a set B is a rule which assign to each element acA a definite element
beB
We say that f maps A into b and we write f: A —B.

be_|

A mapping f is also called a function or Transformation or a Map.
‘A’ is said to be the domain of f and ‘B’ is said to be the co-domain of f ..

A map f: A —>B is well-defined if

i) acA > f(@) B

ii) any element ac A = unique element f(a) € B

iii) Two or more than two elements of A may have the same image in B.

Domain & Co-domain

The domain of a mapping f : A — B is the set of element of the set A .
Co-domain of the mapping f : A — B is the set of all elements of B .
Image & Pre-image

If acA and beB ,then we say thatb is the f-image of a and write f(a) = b. a is called the

Pre-image of b.
Range or Image Set

The Range or image set is set of all f-images.
i.e. the set {f(X)|xe A} is denoted by f(A)
e.g. LetA={1,2,34,5}
B={123456,7}
152,253 ,355,4> 7,557
Therefore Image set of f(A) is {2,3,5,7}c B

Problem:

1. Let § = {1,2,3,4},T = {a,b,c,d}. Let us examine the following
relations fy, f2, f3, f4 between S and T

“} Ji= {{11“)-{1.«,’}-{‘): -C‘}, {3,1:}, (4|d}}'
(i) f2 = {(1,a),(2,8), (3,¢)}.
[ill} fﬂ = {{IIB}P(E!E'}I E31 C]p(‘l,d)}.

fi is not a mapping from S to T since the element 1 in S is related
to two different elements of T by the relation.

f2 is not a mapping from S to T since the element 4 in S is not related
to any element of T by the relation.

fa is a mapping from S to T'. Here the image set is {b,e,d} and it is
a proper subset of the co-domain set T'.
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2. Let f={(z,y) ERxR:y =%} Let us examine if f is a mapping
from R to R.

The element 0 in the domain set B is not related to any element of
the co-domain set. Therefore f is not a mapping from R to R.

Tvpes of Mapping

Into Mapping:
A Mapping f: A —B is said to bean into mapping if f(A) is a proper subset of B and we say
that f maps A into B.

I. One-One Into Mapping

A Mapping f: A —B is said to be an One-One Into mapping if f(A) is a proper subset of B
and for every f-image there is only one pre-image corresponding to that image:

Il. Many-One Into Mapping

A Mapping f: A —B is said to be a Many-One Into mapping if f(A) is a proper subset of B
and for at least one f-image there is two or more pre-images corresponding to that image.

Onto Mapping:(Surkjective)

A Mapping f: A —B is said to be a Onto mapping if f(A)=B and we say that f maps A onto
B.

|..One-One.Onto'Mapping ( Bijective Mapping)

A Mapping f: A —B is said to be an One-One Onto mapping if f(A) =B and for every f-
image there is only one pre-image corresponding to that image.
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[l. Many-One Onto Mapping
A Mapping f: A —B is said to be a Many-One Onto mapping if f(A)= B and for at least one

f-image there is two or more pre-images corresponding to that image.

»

;”f%/ﬂf’/’Tz

N.B.

1. One-to-One Mapping is sometimes called Injective Mapping and this type‘of
mapping is called Injection.

2. 0nto Mapping is sometimes called Surjective Mapping.

3. One-One Onto Mapping is sometimes called Bijective Mapping and this type of
mapping is called Bijection.

4.1f n(A)= p and n(B)= q then the number of One-One Mapping fromA to B

= P, ,if p>q

=0, if p<q

is

5.1f n(A)= p and n(B)=q ,where 1< q < p then.the number of Onto Mapping from A

q
0B is =D (-1C,
r=1

Working Rule:

1. To prove One-One Mapping (Injective Mapping) : -

Step-1: Take two arbitrary elements x,, x, € Domain of f
Step- 2 : Put f(x1)= f(xz)
Step - 3: If f(x,)="f(x,) gives x, = x, only then f is one-one mapping otherwise
not.
Or,
Step-1: Take two arbitrary elements x,, x, € Domain of f
Step- 21 Put X, # X,
Step-3:If x, = x, gives f(x,)= f(x,) then f is one-one mapping otherwise not.

2. To prove Onto Mapping (Surjective Mapping) or Into Mapping : -

1) If Range = Co-domain then it is onto & if Range < Co-domain then it is Into
Mapping.
le.
i)  Solve f(x)=y bytaking x as a function of y, say g(y)
i)  Now if g(y) is defined & g(y)e domainfor y e Co - domain
then f is Onto mapping.
Otherwise the mapping is Into Mapping.
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Worked Examples.
1. Let f: R — R be defined by f(z) = 3z + 1,z € R. Examine if f is
(i) injective, (i) surjective.

(i) Let us take two distinct elements z, r2 in R, the domain of f.
flz1) = 3z1 + 1, f(z2) = 3z2 + L.
f(z1) = flz2) = 3(z1 — z2) # 0, since T, # T3.
Since z, # xrp = f(xy) # f(xz), f is injective.

(ii) Let us take an arbitrary element y in the set R, the co-domain of f;
and let us examine if y has a pre-image z in the domain of f.
Then f(r) =y and therefore 3z + 1 =y or,z = ;—1

Since y € R, FE—I € R. Therefore y has a pre-image y_g_l in the
domain of f. Since y is arbitrary, each element in the co-domain of f has
a pre-image under f. Therefore f is surjective.

> Problem : If R be the set of real numbers , then discuss the mapping f : R — R, where
f(x)=x*,xeR

Solution :

Let X, X, €R,then f(x,)=f(x,)=x°=%"=x =%X,

. £(x,)= f(x,) does notimply x, = X,
f is not one-one.
Let yeR.

YyeR y=x"=x= i\/; ¢ R , for negative real number y e R.
So y is not onto.

» Problem : Show that the mapping f : R — R defined by f(x): X > , X € Ris surjective but not

2
injective.

Solution :
Let,X;,X, €R

X
S )= A%, ) == 2 = (X = %, (XX, +2)=0

2
=X =X, Or X, =——
X2
Therefore , we cannot say f(x,)= f(x,)= X, = X

. T is not injective.
Let yeR
In y=0 thenwe get X=0 in R for which f(x): y

1+4/1+8y’

2y

2

If y#0,thenwe have X = €R as yeRsuchthatf(x):y

f is surjective.
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> Problem : Show that the function f : R — R given by f(x): CosX V X € R is neither one-one
nor onto.

Solution :

Since f(0)=cos0=1and f(27)=cos2z =1

Thus f(0)= f(27)=1

So, f is many to one function . i.e. not injective.

Since —1<cosx <1, so the range of f(x) Is not equal to its co-domain, so f is not a surjective.

Constant Mappin

A mapping f : A— B is called a Constant mapping ( Constant Function’) if f maps each
element of A to a same constant element of B.

For example, the mapping f : B — R defined by f(z) =2, reRis
a constant mapping. Here f{R) = {2}.

Equality Mappin

Two mapping f: A —B and g: A —>C are said to be equal if f(x) = g(x) for all xeA.
For the equality of two mappings f and g the following conditions must hold:
)} f and g have same domain D
i) for all xeD, f(x) = g(x).

ldentity mapping

A mapping f: A —>A is said to be the identity mapping on A if f(X)=X V xeA.
Let A be a non empty set and f be a mapping such that each element A is mapped on itself. Then
f is called the identity mapping.
Identity mapping is always one-one onto. It is denoted by Ia.
e.g. f(x) =x
then A ={1,2,3}
f(A)={1,23}
Therefore A is called identity mapping.

Inverse mapping

Let f: A —B be map and beB be arbitrary. Then the inverse of the element b is defined as a
set consisting of these elements of A which have b as their images.
It is denoted by #*(b). Evidently, f*(b) = A

f(b) is read as “f inverse of b’

f(b) = {acA: f(a)=b}

Note : A mapping is invertible if and only if it is One-One & Onto Mapping ( Bijective
Mapping).
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Problem : Show that the mapping f : R — R defined by f(x)= 3X+5,X € R is bijective. Determine
ft

Solution :

Let X,,X, €R,then f(x,)=f(x,)=3% +5=3%x,+5=X, =X,
. f isone-one.
Let yeR.

Now y=3x+5= X = y;SER as y € R such that f(x):s.y;5+5:y

Therefore f is onto.
Hence f is a bijective mapping.

Therefore f has an inverse mapping f *:R — R.

in the domain R .

Since each y in the co-domain set R has a unique pre-image y ; >
-1 . - - -1 y - 5
So f*:R — R isdefined by f (y)=T, yeR
ie. f’l(x)=x—_5 ,xeR
3
Problem: If the function £ R —R be defined by Ax) = x*+1,then find £(-8) and /(17,37).

Solution :

F1(-8) = {xeR: f(x) = -8}
= {xeR: x* +1 = -8}

= {xeR: x* = -9}
={xeR:x =+ 3i}
= ¢ (null set)

F117,37) = {xeR: f(x) = 17, f(x) = 37}
= {xeR: X’ +1=17, x* +1= 37}
={xeR:%*= 16, x* = 36}
={xeR: x=+4,x =16}
={4,-4,6,-6}

Composite mapping or Product mapping
Let A,B,C be sets and let there be two mapping f and g such that f: A —-B and g: B —»C.
Then we define the product mapping or composite mapping as gof: A —C such that (gof)(x) = g[f(x)]

V XeA.
It is generally denoted by gof.

go
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Theorem > Let f:A— B and g:B — C be functions
i) If fand g are injective mapping then go f : A— Cis an injective.

i) If f and g are surjective then g o f is also surjective.

Solution :

i) a,,a, € A. By definition of composite mapping we have ,
(gef)a,)=(g° f)a,)=g(f(a))=0(f(a,))
= f(a)=f(a,)
=a, =a,
Since both f and g are injectives.
Hence go f isinjective.

i) let ceC..
Then we can find an element a € A such that (g f fa)=c.

Since g is onto , there is an element b € B such that g(b)=c.
Then, since f isonto B, there exists a € A such that f(a)=bh.

Thus (g ffa)=g(f(a))=glb)=c

>  Problem: Let £ R -R, f(x) =sinxand g: R »R, g(x) =x* for all xeR. Find fog and gof.

Solution :

We have gof: R >R

(gof)(x) = gff(X)} = g(sinx) = sin?x xeR

Again, fog :R—>R

(fog)(x) = f{g(x)} = f(x°) = sinx* xeR
~.(gof)(x) = (fog)(x)

> Problem: Let f: X —Y be an everywhere defined invertible function and Aand B be arbitrary
non-empty subsets of Y . Show that
i) f*(AUB)=f*(A)u f*(B) i) f '(AnB)=f *(A)~ f(B)

Proof’:

i) Let X e X then

xe f (AUB) ii) Let X e X then
o f(x)e AUB xe f*(AnB)
< f(x)e Aor f(x)eB < f(x)e AnB

< f(x)e Aand f(x)eB

< xe f*(A)and xe f7(B)
< xe f(A)n f7(B)
~fHANB)=f*(A)n f(B)

< xe f*(A)or xe f7(B)
o xe fH(A)u f(B)
~fHAUB)=f*(A)uU f*(B)
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