
Increasing Decreasing function over an interval I

Increasing an EI s.tn x2 f x f x2
Strictly increasing an EI s.tn 2 2 f x f x2

Decreasing Kim EI s.tn x2 f x f x2
Strictly decreasing an EI s.tn 2 2 f x f x2

An example to find where thefollowing function is

increasing or decreasing

f x v3 4x for see 11,2
decreasing in 1,1 2

increasing in 11.2 2



Eg 1 Constantfunctions

For a constant fixed c

y f n C for all real x
So f x c f x2 C

4 22 f x f x2
neitherstrictlyincreasing
neitherstrictlydecreasing

Eg 2 Straight Lines

An equationof line can be givenby y px
b

slope

For a straight line increasing decreasing constant is

determined by the slope

When a O y Ontb yab Egf
When a 0 a o as 0

gap
Fans

ob

Oneone functions Injective functions

Forany twovalues x x2 in I such that x sea then

f x f x2 Not strictly increasing decreasing functions



Eg Check the following functions are oneone or not

f x V7 RER

g a m 8 REIR

Note if K 1 a 1

then xp m aft7 24 7 Ftt Ftt

f n f x2
notoine

one

gln m 8

Note the degree of g x is 3 an odd number in

this case thereis no x x2 in IR forwhich
m x will hold In otherwords

a x m m for any choiceof n 2ns
Then let 24 22

So m m xp 8 n 8 gla glas

Therefore g x is an on one function over

all real numbers



Composition Combining functions

Composition If we have such situation we have

f A B is a function g B C is a function

such that range f Emdomain g
Then can we define a singlefunction between A C

Yes we can It's called the composition oftwo
functions A B

R fer glfen

gIce

gof
Written by Ff said g compose f

Note of getsthevaluesfirst from x
g getsthe values then from flu

Thurefore domainof gof is same as the
domain of f



So gof x g f x domainofgof domoff
Similarly fog x f gens domainoffog dom ofg

Note gof x fog x in general

Eg f x 3 1 KEIR

gla m 7 RER

fog x f genes
f x2 7
3 a 7 1

3 2 21 1

3m 20

gof e g fer fog a g f x

g 3 1

3 13 7

3 7

3 3m a I 1 3m 1.1 7

9m 3x 3k 1 7

922 6 6



Algebra of Functions

ft g n f x glx Sum

f g x fer glx Difference

f g x f x glx Product

F x 874 for g x 0 Quotient

f g x fog x are different completely

flnf.glx f gens

Be Careful

Even Functions Odd functions

Even f x f x for all x in the domain

Odd flx f x for all x in the domain

Eg f x xⁿ

When n is even f x f x ie f is even

When n is odd f x f x ie f is odd

Say f x x x 1

replace re by x evaluate



f x e
3

a 1 a G Ex x 1
n n n x 1
23 RTI

f x 23 2 1 k n 1

So f is not oddfunction not even function

Absolute Value functions

f x x or abs x
x no
x x 0

y 1 31

f
23 2 3 0

x 3 2 370

Domain of y 2 2 31 4 is D D or RIKER

Range Note 1 31 0 for all x
21 31 0 for all x
2 1k31 4 4 for all x

So Range is 4,8



Slope Interceptform of a line passing through pts
x1 y x2 y 2

7 stop Tyintercept o b

slope formula m 11ha
Standard line equation antby C arb 0

Polynomials

Polynomial function flu anxntan.im t are a

forsome n 0

with an 0

If n 2 we say quadratic functionn 3 we say cubic function

degreeof polynomial n

leading coefficient an

Eg f x a 6 9 Quadratic leadingcoeff 1

f x 100x 8m deg f 47 leadingcoeff100

Roots of Quadratic ax brtc 0 given by
b b Hae

2A



Solve for x x 3 1 0
R 3x 7 0

an brtc x 32 1 a 1 b 3 c 1

So x
b b Hac
2A

3 EDLD 2 3151 or 3251
2617

31174
are solutions

31215

an tbrtc x 3nt7 a 1 b 3 c 7

So n
b Vb Hac
2A

3 1372407171

2 1 There is no real

31 9 28
solution

2

3 G DNE

2



Power functions f x ax

Eg f x x

flu n4
Behaviour at

ID

Algebraic functions rational form fer Pff 9640
root form flu V7 playo

Eg f r 35112 Domain Range
Y 352 240

f x V4 x Domain
4 x 0

Range
10,2

S

Transcendental Functions

trigonometric
most commonexponential

logarithmic



Piecewise defined functions

f x
3 net

x 2 27,1

o

i 1


