
1.7 Invese Functions

Recall
? A functin is a relationship that has a

single output for each valid imput
? A lal function is a function that, for

each output, only one input works

horiz.

t e s ?

NotOk

h o r i z .
l i h e

t e s t
o k .

- line

test oK

Agraphot a functi
but not  1-1

V e r t .  l i v e  t e s t  o f

Agraphat a 1-1 Junct.

"Def: An invere functin of a function
such that the mr. fan chiom rene the funct

i e .  y = f u x ) ?  x = f " ( y )
For analytical relations
@ If a relation is a 1-1 functin

it has an inverse



@ Tables

E X

-  2

=  2

Not a funct

N o w  F i n d  t h e

- 3

parkput

|y- f(x).

O f
-  3

6
8

? Functin?

Q: we get onl one
output. foreach
i npu t? .

No =2 yeilds o
a n d  1

? Functin ?
2

5
1 0

0

-  3
6

8

yes ... all imput
has only one

outpint.

? 1-1?
not 1-1

y e s
leach output

has only one imput

inverse functi
y=f '(x)
-  2 just swap

X a y colans.

1 0



(' Test to
see if a

Funct.

EX B u i l d  t h e  f "  f o r  t h i s  t a b l y

y= f(x)
-2

5

1 0

6

- 3

?  Func t i n?

yes each input
ye i l ds  1  i n f pu t

( i )  T e s t  t o  s e e  i f  1 - t o - 1

(iüi) Find f'if isüüareyes
? Try to hui ld  f " ;

swapping s and yY=f*(x /
=2

No B/c-3 comes
from two inputs

-  3

6
- 3 1 0

Contradition
canno t  bu i l d

a n  i n v .  f u n c t u

b l e  f ' i s  n o t
a  f u n c t i o n .



@ graphically

b=f(a) (a, b)

( < , d )
s i d e r

d  = f ( c )

table with only
x , Y=f(x)

f ' ! b a

2 2 0

x |  Y=f(x)

a b

d

a f c o r

otherwise
n o t  d

a - (b,a)
b#d

the funds,

hot 1-1

(a,b)

pcad)
if c=a (d, c)

? On the same graph
Y = x

(b,a

y  = f

(a, b)

e s s

a b o u t  t h e  l i v e Y=
Swap



EX sketch the inv. functs if
the function has a graph shown

Ci) Test graph f(x)

Passes 1-1

passes function

(2V)

(d, c),

(b ,a)

y  = f " (x )

Y = ×

(c, d)
y= f(x)

(a, 4)



Y=Y
Y=f(8)

y-int becomes,
x- in t .

andvice-vega if f intersects y=x
so does fa t  the
Same point

:  6 . 1

1  0  0 1 1



@ Analytical functons

procedures for finding the inverse functio
give a 1-1 function f(x)

replace fix) with "y"
steps

(e) Solve for y

(d) Re place "y" with f"(x)
EX l e t (f(x) = 2x

(a) y =2x
(b) x = 2 y

= =  y ?  y = %

(d) f (x)  = {x

? Test:  Use f o i f

f  ( § " ( x ) )
?

?2(?x) X

f''(f(x)) =71
f'  (2x). X

i (2x)



Application :
Solve tax: 2x=17

let f(x) = 2x

f(x)=17

- Invers funct? are tinened both site ...
? ("(f(x)) = f"'(17.)

E: F i n d  f ' ' ( x )  i f  f ( x )  =  x + 4 ,
y=x=+4 ? graph:(a)

6)

(e) x - 4 = 1

y==1x-4
( 1 )  f ( x ) = # x - 4

*  I n o t  a
Function...

There are two ortputs
for each imput

N o t  a  1 - 1

f u n c t i n

? So an invese

function is
not defined



Ex
restrain

Find f(x) if f(x = x'+4 forx», 0

(a )  y=  x°44 ,  X>0
x=y*+4

(e) y  =  x - 4

(d) f ( x ) = x - 4 x>4

* Thy functions are periodic so we need
apply donnais constraints

(83(x)y=x Principle Cosine function

Cos (x)

i s  1-1

(a)

( b )  x =

F i n d  f i ' ( X )  i f  f ( x )  = x = 2
X+4

x # - 4

x - <

X+4 ? 5-(x)  = -  48+2
? - 2 x - 1
y +4

x y + 4 x - y = - 2

y  ( x - 1 )  = - 2 - 4 x

4 x + 2
y  = - ? - ?



i f  f (x )  =  x -x -1  f i nd  f " ( x ) (0)

(a) y  = x -

( b )  x =

(e) x (1-1) = 1

x y  - x = 1
x y = 1 + ×

(e) f " ( x )  =X+

F i n d  f i f

(a) y ==

6 1  x = 5

(c) xy = 1

(e) f ' ( x ) = .
X

f ( x ) = . x=0

The reciprocat
function

f(x) =

BTW...
Cale II

Hm

I  a l so

f ( x )
laura



@ A table of functions, and their inverses @
? Function/ Inv. function pair ? The inv. of an in. Sun tie finet

function Inverse tunction

f (x) = x

f ( x )  = *

f ( x )  = X

f(x)  = 5x

f ( x ) = x =

f(x) = CoS(x)

f ( x )  =  ex

f(x) = In (x)

+(x) = 7-4

f ' ( x )  =  x
f ( x )  =  1

A function f " ' (x )  = 2x
inv-funct. pair

f ' ( x )  = x =

11 f '  ( x )  =  I x

f'' (x) = Cos" (x)

f(x) = la (x) }
f ' ( x ) = e x

f - ( x ) = 4x
X-2

EX Solve for X:I jumping ahead to chpt 4)
3x+1

=10 apply the inv. funct. if e? h (x)

why f " ( f (x ) )  =x

Solveton3x+1 =la (10)
X=la (10) "


