
 

hectare 16 Inverses and bijecfions h9J
CHW Due Thursday
Last time

f X Y is a bijection

f is surjective and injective

g Y Z then

g f is a new function

got X Z

Idx X X is the function
ld Ca a fo aek

Picture



g Y X is a left inverse to

f X 74 if For all aex

got dx i.e
gcfca a

Example firstchildof Parent Human

mother of Humans Parents

first Child of is not left inverse

f mother of because

first Childof mother Of Sasha

firstchildof Michelle Malia
firstchildof



Pictoral interpretation of left inverse

X Y

o

f
T

got ld so g is left
inverse to f

Exercise

There is a different left inverse

for f what is it
y

Answer X

I geofaldx
ed so g is

another

T left inverse

of f

I



Another example

f lR lRzo f x _X

g Rz IR GG tTx

Is f a left inverse for g
66 True

Answer

Want to check if
f og _Idaho

i.e
f gas x for xelRzo

Gtx x

So f is a left inverse

fo g

Is g
a left inverse for fr



66 No

Answer No

gCfCxD x

5 2

Not true take x l

Excercise

Is mother of Humans Parents a

left invese of
firstchildof Parents Humans

Answer No

Excercise

Is mother of Humans Mothers a

left invese of
firstchildof Mothers s Humans

Answer Yes



Definition

g Y X is right invese of

f x Y if

fog Idea
Exercises Replace left with right in

previous examples

Picture of right inverse

y

1
g

q.io

fog ldY so g is a night
inverse for f



Consider the modefied f E

X y

g
a

Find a night inverse for f

This is impossible because

f is not surjective
Theorem If f is not surjective

f droes not
have a night

inverse

Theorem of f is not injective
f does not have a

left inverse



Theorem If f has a night inverse

f is surjective

Theorem e f f has a left inverse

then f is injective

Definition f X 74 is an inverse

for g X if Cf is

a left inverse fo g and
is a night inverse for g

In other words

f gly y gCfCxD x

for all golf and XC X



Pictorial interpretation

Y
d

of

fr

Are there any
other inverses to g

No

Theorem if giY X has an inverse

it has a unique inverse

Proof Let f X Y be an inverse

to g Let F Y be another
averse tog koala show that f I



First note that

go f go ft both are

equal to Idx
because f FSo are inverse tog

g.CH x
g FG for all a X

by definition of
function compositionApply f to both and function

sides equality

f gifts f get
T T

so
a a to all a X

f x Icy for all xeX

Because f gca a

for all a

So f F



Examples
The inverse of

exp IR 7 Coco
Rss

log Coca IR

The inverse of
sina.EE ED sE4lB

is ceresin e E i is 7 EE E

Inverses and bijection
Definition fix Y is called invertible

if it has an inverse

Exercise show that f IR SIR
feed _x2

is not invertible

Theorem f is invertible

f is a bijection



Consequently to
prove that f is

a bijection suffices to find
an inverse for f

see HW Problem 4 and 5

X Y

X Y X Y

Exercise Which ones are bijective
which ones have inverses


