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Lef: Let A and B be sets
.

Let f : A-B be a function .

We say that f is injective
-

Or one-to-one if the
-

following is true :

For all a acEA ,-if aF 92 , then f(a)Ff(az)
&

A B

F2 f f(a , ) = f(az)
Y bu a- &

have O OCannot- (-I
this



Another way to define :

For all a AzEA,Cif +(a) = f(az) , then a a
Howto prove fiAtB

is one-to-one

Let aazt
A .

Suppose +(a)
= f(ac)[· (proof stufi

Conclude a
= 92



Ex: Let filR-IR be

defined by f(x) =
- 4x+5

Let's prove f is one-to-one
.

Af: Suppose XxXzER

and f(x)
= f(xz) .

Then , -4x ,
+ 5 =

- 4x2 + 5 /

- S

Thus , -4X ,
= - 4X2 .

So
,
X ,
= X2 .

adx(- 4)
Thus

,
f is one-to-one

⑭



Howto show fiA-B is not

one-to-one
-↳Find Specific X, XzEAwhere X , F X2

bu + f(x) = f(xz)

: Let ne , n7, 2.

DefineE: Enter
imif is

well-defined .

ofclaim :



① Given En where xe

We have that

f(x) = x= x
.x ==2.

Since XEI we know

x-2 .

Thus , f(x) =F
*-In

② Suppose F,LE In
and

-

x = X2 .

Then,

-

= xi = f(πz)f(π) = xp
mult

,
is well-defined
in n ,

if a= IWand 5 =A, then
-

b=TT =F
and = ===F2↳
-



#n = 2
,
f(x) = x3

#2
E2

-g
f

O
f is

-

T

.
. I

↳1 - I
-



Ex: n = 3 , f(x) =x2

#3 R
3

--- - j

-

i- & Ig Ozi
-

· Z

W f
,
is notf(z) =4 =T E

#F=Th



Claim : Let f : In+ En
-

given by f(x)
= X ?EIf n > 2

,
then f is

not one-to-one .

Profclaim
:

Note first that
since n > 2

that TFFI
We know

Suppose T =F .

Then , I -1 (modn).

Thus , n((( - ( 1)17Fe
, n/2 .

Thus , n
= 11

,
= 2

.

can't happen since n >
2



Thus
,
TFFI

,
however

f (i) =T= T and

f(t) =F
2

=T
.

So
,
f is not 1-1 if > 2

.

- ⑭



Ref: Let A and B be

sets. Let f
: A- B .

Let C be the range
of f

.

thatf istive
We say

or oto B if C
= B

.

B
A

C

O
f O8 +
-> if

Another way to say :
--

f is unto B if for every

be B
,
there exists

atA

with f(a)= b .



f

Oneodetice-me
Ex : Let
-

by +(x)
= - 4x + 5 .

Let's show that f
is onto IR

.

Proof: IR IR

f bu+ be . O G? .

We must



find aeIR , Work
where f(a) = b

. f(a) = b

Let a=. Frats=3)
Note a EIR and e
f(a) = f() = - 4(b) + 5

= (b - 5) + 5 = b .

Thus , f is onto
R .

-
-

#owtoshow fiA-B
is at into

Find some be B where
is ne

a + A with f(a) = b-



Ex: f : <-> NUE0}

f(x) = x2

·->3.



onto:

proof : Let b = 1 .

-

Then
,

be NUE0] .

But is no a t I with

f(a) = 2 .

Why ?

If so
,

then a
= 2 .

Then, a =
I #R.

Thus , f is
not onto

because2 range
(f) .

-


