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* Defintion

A functions is arelation between theelements of two unempty sets,where every elementin
aset has only one imagein the other set.
this can be written in the form y=f(x) or f: XY

X is independent variable, y is dependen variable.
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*Domain of the function :

where X is thedomain of the functionf and may be denoted by D, .

Y 1s the Co-domain of f.
*Range of the function:

therange is aset of all image of the elements of thedomain and itis denoted by R, .

we note that R I ¥

*Remarks to Find the Nutral Domain :

I.For rational functions thedomainis R except any number make the dominator to be zero i.e.
domain =R- {zeros of dominator}.

2.When the function contain squareroot or anyeven rootd ¢ ... hence the domain will be R

except the numbers which make the value under theroot sign to be negative value.
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Example: Find thedomain and range of thefunctions : ' [
2x B :

D f(x)= . | R- {zeros of dominator}| o l'u
b £ _
o \\

x=3=0 — x=3—- D, =R-{3} | Ll

e B o
y= 22 = w—3y=2x— w-2x=3y = x(y—-2)=3y — x= 2y g H',
x-=3 y—2 £}
R, =R-{2}
2) f(x)=+lx~—1 |the value under theroot 20‘

x=120 - x=1 - D, =[Loo or [L») — | : " asasa
R, =[0,] EESEESiNEE  oedt

|
Vai =1

F¥=150= x*>1 >tx>1 w] : Tm

3 y= | the value under theroot > OI

x>1 or —-x2>1

x>1 or x<-1

D, =R—-[-11] —>

arx=+1 - y=w , x=to — y=0 0 ; 0
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4) f(x)=v4-x U

\/;—>X.:_>.D

Jad=vx 5 4=Jx20 - 42Jx >[162x

0<x<16 , D,=[0,16]

QII=U——>}I=2 5 x:lé-—-—-}y:{) E: 0 2 4 ] [} 1 i W
R, =[0,2]

5) y=+/4—x* § *) y=y4—x’ =y is always positive

4-x'20 > 4>x° > 2>4x : yrEA-=F o weyed
2zx or 22-x Z+y'=a
—2<x
-22x<2= D, =[-2,2] = 3
R, =[0,2]
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*) y=lnx the value inside In >0 4
¥>0 = D, =10,] = ) = In x
R, =]-o,0[=R . /
-1 O 3 2 3 4 5 X

4) y=In(x-5)
x-3>0 —> x>5 — D,=]50x] )
R, =]-o0,o[ =R
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Example :Find therange of the functions

]
1) y=

2—8in Xx
2y—ysinx=1 — ysinx=2y-1 — sinx= 271
}T
sin x =2—i
X
—1<sinx<1

—1<_:2—i51 - —35‘—Is—1 N 32i21
y y y

1 1
—<y<l =R,=[—.1
3 =7 f [3 ]
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Even and Odd Functions

f(x)is aneven function if | f(—x) = f(x)|and has Y-axis as asymmetricline of it

y
1 period

b 4 T L

AT TV
=1
y = cos(x) 5 22

f(x)is anodd function if | f(—x) =—f(x)|and thecurveof f(x)is symmetric about the origin

¥
I 1 period

AVATAY
2r - / U« 3n

y = sin(x)

y=-X°
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Ex : Check the following functions even, odd, or not : -
1) f(x) = x*-1
FEx)=(x)*-1=x"-1= f(x)
S f(x) is even function
2) f(x)=x*+x
fE0) =0+ (-0 =x"—x 2 f(x)
and f(—x)#—f(x)

= f(x)neither odd nor even function

x* +2x
= e
I i o) I C i)
f== (—x)* —=3(=x)>+6 x*'-3x*+6 A
> f-x)==f(x)

= ) W00k Junction SSLIVEWORKSHEETS



Types of the function
1. One to one function (injective)

(VxeD, , x2% = f(x)=F(x)
Ex: f(x)=x
let f(x)=f(x,)

2 2 2 2
X =%, = ai—=x",=0

= S f@) =1 (%)= 5=

(X =20 24 ) =0

x,=x, or xX==x;
f(x) 1s not one to one function
Ex: f(x)=x
let f(x)=f(x)

X =X

f(x)is one to one function
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2. Ontofunction (surjective)

| Range=Co_domain (R, =Y) |
L. ¢

a |———

(Co_domain )Y ={1,2,3,4} ., (Range )R, ={1, 23 Y2 R,

B —_—

C—-—b

- f(x)is not Ontofunction

B wMN e <

Ex:Is f(x)=x"-2 Onto where f:R—>R?

(f :domain — Co _domain )
R’Jr =[-2,[ ,¥=R — R, #Y —.. f(x)is not onto function
Ex:Is f(x)=x-2 Onto where f:R—>[-2,00 ?
R, =[-2,00] , Y=[-2,0[ > R, =Y —..f(x)is onto function

3. Bijective function

if itis one to one(injective)and onto (surjective)
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*Invers of a Function:

Afunction f(x)has an invers function f~'(x) if andonlyif it isbijective ( oratleastis onetoone)

Note that
Lf )% ——
f(x)
2.The domain of f ' (x)is the co_domainof f(x)andits range is the domainof f

3.Thefunction and its invers are symmetric at y = x
Ex: Show that [(x)=2x+1 has invers and find it

DJ-=R 5 R}, :R
let f(x)= f(x,)

2y +1=2x,+1 = 2%-2x,=0 = 2(x-x)=0
S x,=x, = f(x)is one to onefunction = f(x) has invers

gec ] 3
|f(x)=}'=2,x+l |:.—>x= J
—1

E! Vv :..}_.
S 5

| x_l

Xl=
[ (x) 5

-
ug
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Let f, g two functions
f(g()=x and g(f(x))=x

. g 1s theinvers of f and f is theinvers of g

Fg =241 | f"(x)=%l=g(x>

(2x+1)-1

=]
fg(x)= 2(%) +l=x and g(f(x)= ;

=X

. g 1s theinvers of f and f is the invers of g
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Properties of Function

* Periodic Function

J(xxp)=f(x)

Ex: f(x)=sin(x)
p=2r — sin(x+2xr)=sin(x)

Ex: f(x)=cos(x)

p=21 — cos(x*+2r)=cos(x)
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