
 

Surjections

Def Let fiA B be a function
We say f is a surjection if
for all yeB there exists xeA
such that fix y
Also say f is surjective f is onto

Equivalently f A B is surjective Rig f B

Ex Let filk IR be given by fix x

Then f is a surjection

Proof Let yer Set x TyeIR Then

flag Ty y a

Ex Let g
IR IR be given by gas x

Then
g is not surjective

Proof Consider 1 ER Then for all XE IR

g x X 1



Note f surjective HyeB FEA fay

f notsurjective ayeB AxeA fatty

Ex Hoverer hi R Gas given by h x x2
is surjective

Injections

Def A function fi A B is an injection if
for all x xzeA if f x f x2
then X Xz

Also
say f is injective f is one to one

Ex fi IR IR given by fix x is

an injection

Proof Let x xze IR and suppose x x

Then 3513 3523 i.e X Xz an



Ex g IR IR gien by gas x is

not an injection

Proof Consider I I EIR Then 141 but

gl 1 C15 1 15 gu a

Note f injective Ux xzeA fix flu Ex

Ux xzeA X fix fixes

f not injective Fx x EA x X and fla fleas

Ex However hi O o IR given by h x x2
is injective



Bijection

Def A function f A B is a bijection if
it is both a surjection and an injection

f surjective FyeB FxcA fay

f injective Fx xzeA fix flea xx

HyeB Ux x eA fixity a flaky
xix

Together we get the following

Lemmy Let fiA B be a function Then
f is a bijection if and only if for
every yeB there exists a unique
xeA such that flay

Ex fi z z
n na

For each yeZ there is a

unique x ez such that flaky
namely x y 1



InverseFunctions

A bijection fi A B gives us a rule for

going
back to B from A Specifically yoB

can map
back to the unique xeA such that

f x y

Def Let fi A B be a bijection The

inversef.in g ofaf
is

defined as follows For each yeBf is the unique element xeA
such that f x y
That is f ly x y f

x

Ex fi IR o o given by fix ex
is a bijection

f op IR is given by f ly Inly
Inly x y ex



Ex g 0,0
o o

x i x2
is a bijection

Its inverse is g 0,0 ga
y is yo

Fy x y x

and x 0

Ex Sin IR IR is not a bijection

but sin E I 1,1 is

Its inverse is sin 1,1 L E E

sin ly x y sink
and EEXEE


