
 

Recall The range
of a function f A B

is

Rig f yet I y f x for some x eA

Ex Let fi IR IR be given by f x x

Then Rng f O o

Proof E Let yernglf Then yer and y fix
for some XE IR Thus y x2 20
so ye O o

2 Let y eco
o Then y 0 so JER

Set xerg We have
f x x y y

which shows that ye o o

warm Up i let filluxin z be given by
f m n m n

e.g f 1,3 2 f 3,17 2

Show that Rng f 3



Ex Let S be any set Define a function

ids s s

by ids x x for all xes

This is called the identityfunction on S

Graphs

Ey For fi IR IR given by f x x 2

the graph of f is

What is this It's

x y elRxR I y x3 2



Def Let fi A B be a function
The graph of f is

Graph f Lay eAxB I y f6s

Observe For each xeA there is a uniqueyEB
such that Cxg eGraph f namely y fix
vertical line test

Def Let A and B be sets A function
fiA B is a subset

Graph f EA XB

with the property that for all xeA
there exists a unique yet

such that

Xy
e Graph f

If g
e Graph f write f x y



Note You don't have to use this definition

But it's more concrete than defining
a function as a rule

We can't always draw Graph f

Rig f yet I Gy eGraphs

Def
lets.tk itgii 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 a cA

Ex fi IR IR given by f x 2

g IR IR given by g
x x



g IR gun by gl
Then gof x 2 3 24 4

d
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
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h C D be functions Then
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hog of holgof

Proofidea Both are given by x h gas


