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Inverse Functions

Introduction to Inverse Functions:

A function has an inverse If 1t Is one-to-one and
onto (bijective).

The inverse function reverses the mapping of the
original function.
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Inverse Functions

Definition:

If - A — B Is bijective, then the inverse function

f1: B — Ai1s defined as: f ;
|

flay=b = f7(b)=a M ,/cW\r-}q
i BT
N

| |I VI 0-1-1-)3 |

!

|
Function Its Inverse |
f(x) F1(x) "

J
|

Yy

Domain, Range

~_~
{(2,9),(4,5),(11,6)} £(92),(5,4),(6,11)}
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Inverse Functions

Fundamental Property

Every inverse function satisfies:

f(f () =2 and f'(f(z)) =2z Thverse Funcnons
f _LIverse runctions

b
v

f—1
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Inverse Functions

N INSTIT T s

Example 1

et

f(x)=2x+3f(x) = 2x + 3f(x)=2x+3 To find Its inverse:
1. Replace f(x) withy

2. Swap xandy

3. Solvefory

T —3
2

y=2r4+3=>c=2y+0=>y=

II! g V!*

() = -

2
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Inverse Functions

Example 2 — Table of Values ST

X fix) =x+1

1 2

2 3 ’
3 4 >‘

Inverse table (swap x and f{x)):

-

y (y)

2 1 |
3 2

4 3
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Inverse Functions

Graphical Interpretation: T e
» A function and Its Inverse are mirror images across

the liney = x.

» Reflection property helps identify inverse visually.

Y
y=1=x
1w
y=1(x)
2
Discrete Mathematics With Probability And Hypothesis Testing Dr.K.Sasikala, Assistant Professor Mathematics 6/12




Inverse Functions

Horizontal Line Test:
A function is invertible if and only If it Is one-one.

The Horizontal Line Test:
If any horizontal line cuts the graph at most once, the
function has an inverse.

Y

> T

Horizontal Line Test
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Inverse Functions

Non-Invertible Function Example N7

et f(x) = x2 (for all real numbers).
It IS not one-one, so Inverse does not exist for all reals.
But restricting the domain to x > 0 makes It invertible.

Horizontal Line Test

' GVEry NCnzontal fine If any horizontal fine
tersecting the graph of  Intersecting the graph of
') "['lll ‘4‘["-»..| :':4'|' l‘[ I'\ -le[:jz
: exactly once thenthe  thanonce then the
e
A function Is gne-to-one.  function {sn't one-to-one

| ! : . v
' i .
- I i

' | '
one-to-one not one-to-one

Failing Horizontal LineTest
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Inverse Functions

Horizontal Line Test

T every nor ntal line iTany horizonta e
Ferss 152 the g 18 iNntrersect the grap !
unction gox O t! l tion d } More
exactiy once, then the than once, then the
TUNction Is one-to-one Tuncron isn't one-to-one
‘ e
' . | :
one-to-one not one-to-one
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Steps to Find Inverse Function

O~ Wik

Inverse Functions

Write y = f(X)
Interchange x and y
Solve fory

Replace y with 2(x)
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Verify using f(f1(x)) and f1(f(x))

[ Write y = f(x) ]

|

-

Yy

\

Interchange x and

\

=4

l

[ Solve for y J

[Replace y with f1 }

Verify using f(f-1(x) anc}

Y
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Inverse Functions

Summary

> Inverse function reverses original mapping.
» EXxists only for bijective functions.
»Represented as f(x).

»Graphically, 1t is reflection over y = x.
»Horizontal line test determines invertibility.
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Inverse Functions

Thank you
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