
In order for f : A → IR
to be either even or odd ,
A must satisfy the following :

✗ c- A ⇒ -✗ c- A
.
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If f- is a given function ,

the domain of f- is very often
denoted by Df .

Normally ,
the domain is given

together with the function .

E.g. f :[0,2] → 112
, f-1×1=5+2 .

If not
,
we consider the domain of the

function to be the biggest possible
subset of 112 where -51×7 is well defined

E. g.
• f-1×1=113-2×+3

,
Df =/B

• glx) = It lncx -1) .

We need ✗ -2>0 ⇐ × > 2
.

So Dg = ( 2 ,
+a)

.

Va : Teethed
for azo

• had = ¥-2 +¥ .

We need ✗ -21=0 ⇐ ✗ 1=2
and ✗ +230 ⇒ ✗ I -2

So Dh = EI , 2) U (2,1-0) .
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Exercise : Let 1-1×1=2 1- ex -2

Find the ( biggest possible ) djmain
of f- and the Winge of f.

• Df =P .

We know that ex >0 for all ✗HR
therefore

f-1×1=2 1- ex-2>2 for all XEIR
.

We will show Yoo - - - -

+

:-# Y . - µ ,

'

that y _
'

f-( IR ) = (71+00) . 20 ! i t

i i ¥ É¥☒ IRbet yell , -100 ] .
I need to show that there exists
some value XEIR such that fix)=y .

But
f- 1×1 -_ y ⇐ 1 + ex

-2

=y
⇐ ex-2 =

y - 2

⇒ × -2 = lucy - 1)
⇒ ✗ = 2 + ency - s) .

For each y > 2 there exists KEIR
such that flx) _-y .

Therefore
f-(1/2)=(1,1-0) .



Suppose f- : A → IR , g :B
→ IR

are two functions
.
We say that

f) g are equal and he write f=g ,
if :

• A = B
• f- (x) = g. (X) for any ✗ C-A.

For example , the functions

f- :( 0 ,
+as ) → IR

,
f- (X) = lnx - lnz 1- I

g
:(0

, a) → 112
, gcxl = ln

are equal . Indeed :

• they have the same domain Df=Dg=(0 ;-)
• for any ✗ c- ( o , - ) .

91×1 = en #-) = line + lnx - lnz

= I + enx - lnz
= f- (X) .

The functions
g- : IR → IR , f- (x) = ✗

3 -12

g :[0,1] → IR , g. (X) = ✗3 -12

are NOT equal . This is because Df =/ Dg .



Exercise : Consider the functions

f- :{ -1,0 , I } → IR
,

FCX) = RX ,

g :{ -1,0 ,
It → IR

,
91×1 = ×

>
+ ✗

.

Are f) 8 equal ?

ANSWER
The domains of fig are equal :

Df = Dog = -1-1,0 , It .

When ✗ = -1 : f- 1-11=-2 , 91-11=-2
When ✗ =D : f- 101=0 , 9101=0
When ✗ =L : f- (1) = 2 , 941=2

For any ✗ c- {-1,0 .it ,
f- 1×1=91×7

.

So f- =g .
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COMPOSITION OF FUNCTIONS

suppose f : Df → IR , g : Dg → IR
are two functions .

.
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Df ☒
IR

We define the composition of
g with f- to be the function 9°F
with domain

Dgof ={ KEDF i f- (e) c- Dg}
and

(got / (X ) = g (1-1×1) ,
for any ✗ edgy .
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- got
1

☒
go'f .

>

Df Dg
Pi

☐got
= { KEDF : tale Dg)

.

Example : Let f :[0,0s ) → IR ,
f- 1×1 _-r× ,

and g :(1 , to) → IR , 91×1=41×-1 )
Find got .

• The domain of got is

Dgot = { xeDf : f-(2) c- Dg }
= { 1<>-0 : Tx > z}
= { 7<>-0 ; ✗ > 2} §
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2

= (1,1-0) .



f- (X) =r×

91×1 = lncx
- 1)

For any ✗ c- ☐got = (7)
too)

,

(go f) (X) = glflx ) )

= lnlflx) - 2)

= lncrx - s )
.

So

got :( 1 , +a) → IR , (got)C×7=ln(rx - 1) .



Exercise : Consider the functions

f :(-00,0 ) V10 , too ) → IR , f-1×7=1
,

g
: IR → IR

, glx) = ✗
2- 1

.

4) Find got .

Lii ) Find fog .

Ciii ) Are the functions got , fog equal ?

4) The domain of got is

Dgof = { ✗ c- Df : f- (x ) C- Dg }
= { x -1-0 : 1- c- R }
= (-00 , 0 ) UCO ,

too) .

For any ✗ c- ☐got ,

(got / (X)
= glflx))

= f-4×1 - l = ¥, -2 .



Iii ) Dfo
,
= { ✗ c- Dg : g. (K ) c- Df )
={ Keith : I -1=10}
= { KEIR : x -1-1=21

=Rl{ -1--21.

= too , - 1) UC- 1) 1) UH ,
-10)

.

For any ✗ c- Dfog ,

( fog ) (X) = f- ( glx ) )

= ¥,
=×¥, -

Liii) NO : Dgof =/ Dfog .

EXERCISE : with f , g as previously ,
find the functions

f- of and 90g .



INVERSE FUNCTIONS

Let f : A → IR . We say that
f is 2 -2 (

"
one - to - one

" ) or injective
if for any 74 , Kae A ,

K
, =/ Kz ⇒ 1-174 ) =/ face ) .

( 1. e. d function f- is 1-1
if different elements × , ,XzeA
are mapped onto different
numbers in IB )

.

An equivalent definition :

5- : A → 112 is 1- 1 if for any
Xi , Xz EA , we have

f- (×, ) =f(Xz ) ⇒ Xp =Xz .


