
 

Def
lets.tt itgi c
be functions The composition of

g with f is the function

got A C

givenby
of a

g flat
g after f

for all aeA

Ex filk IR given by f x 2

g IR IR given by glx x

Then gof x 2 3 24 4
and

fog x 21 4

got fog since g f I 4

fog 11 2

Order matters



Note Read compositions from right to left

Sometimes got is defined but fog
is not

Picture

Them Let FA B g B
C and

h C D be functions Then

hog of holgof

Proofidea Both are given by x h glass



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 WEA 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 andflat flat

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


