
 

3Definitions

Sweetie onto

injective onetime

bijective both inedible



Sections

Def Let f A B be a function

We say
f is a surjection if for

all yeB
there exists EA such that

f y
Also say

f is surjective f is out

Equivalently fiA B is surjective

Rug f B

y B y f x for some A



Injections

Def A function fiA B is an injection

if for all x x EA

if f x f x2 then Xz

0 say
f is injective or f is one tone

Equivalently if then fix f xz

Ejections

Def A function f A B is affection

also
say f is bijective if it is both a

surjection and an injection



Examples

E fit I
short for f x x

fierjection Rug f IF
i e

every yer is
equal to f x forsome IR

Prof Let yeR
Set 3J EIR Then f x fly

3673 y
So yERng f showing f is surjective

fight flat flat

Proof Let x x EIR and suppose flx flee

That is xz Then 3 353
2

my



eny yer isᵈ t Fling
i e

y f x forsome

1aug every
horizontal

line intersects

graph

f injective

Eff
Xz

each horizontal line intersects

the graph at most once

So filR IR is a bijection3



Ey g IR IR
x2

gisnotsurject.ie Rng g ER
i e some yeR is

Pef Let y 1 ER
not in the range

Then for all e IR

g x x2 1 So 1 Rng g

Graph hate
intent

horizontal line does

I not intersect theguph

gilnotinjectf H.ie flx fix a

E x x IR forfeal but x2

Proof Consider 1 1 e IR

g 1 12 1 C 15 91 1 but I 1

So g is not injectie



How can we make
g surjective

Busyfe change
codomain to be range

gin
any y 10,0
corresponds to a horiz
line intersects graph

still not injectie

To make it injectie restrict domain

hi 0,0 0,0
6441h



Summary f A B

f surjective yeB A SG y

f not surjectie AyeB A fix y

f injectie x cA fix fee xz

x x cA x flx fla

f not injective x A X and flx f x

Together

Lemme Let f A B be a function Then

f is a bijection if and only if

for
every yeB there exists a unique EA

such that f x y

i e f is abijetion y eB
eA FG y

existence is surjectivity

uniqueness is injectivity


