
More on functions

÷t 6. 5)

Function composition

Given f :S → T and g :R→S

Where 5) T ,
R are

sets
,

we

define the composition fog
as the function

fog : R → T
,

(fog)(\)=f(g(x))t×eR_#
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Exanpie: f : M
, UR ) → IR

MLGR ) = 2×2 matrices with real

entries

g : 2 → M ,
( IR )

gm=tN[ !D
f ( A) = Tr ( A)

Tr lA)= trace of A

Tr ( [ ah
,
aa " ] ) = an +922

22
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Warnings

1) function composition is

non commutative in general .

In particular ,
if fog

is defined
, gof may not

be . ( See previous example )

2) function composition is not

multiplication !



Composition and Injectirity &Surjectivi

Suppose f :S -7T
, g : R→s .

Then

1) If fog is injective ,

then g is injective .

2) If fog is surjectiue ,

then f is surjectiue .

PIOF. 1) By contradiction .

Suppose fog is injective but

g is not injective .



Then F r , ,raE R
, ritra ,

glr, )=g(g) =s .

Then

f-og) ( r
, )=f(g( rntfls )

f-og ) ( z ) =f(g( g) ) = fls )

and so fog is not injective ,

contradiction .
Therefore ,

g must be injective .

2) Similar ,
by contradiction .

o



Invertibilit

Let f :S→T .

we say

f is invertible if F

g : T→ S such that

1) ( fog )lt)=tVtET

2) ( gof ) ( s )=S uses



Exampled: f : z→z

f(n)= - ntl

Show f is invertible

Find a g : 2-7/2
,

§of ) ( n )= ( fog ) ( n )=n .

g ( n )=
- ( n - I )

= -ntl =f( n )

(f°5)(nl=f(g(n))=f( -ntl)
=

-

fntistl
= n -1+1 =n

✓



Examine : f : IR → 6

f(×)= |

f is not invertible since

if g : ¢ → IR ,

( fog ) ( z ) =Z t ZEE

ofof ) ( × ) =X / then

(g of )(x)=g( flx ) )

=g( 1)

For g to be the inverse function ,

we 'd need g( D= X t XEIR



Then g would not even be

a function .



( hearing forInvertibil

A function f :S -7T is

invertible if and only if

f is bijectiue .


