
 

Functions

Def Let A and B be sets A function f A B

is a rule which associates to each CA
an element f x e B

A is the domain off written A Dom f
the set of all valid inputs
We might say f is a functional

B is the target
a set containing all

of f

For cA f x is the value of f at x
f is the function f x is an element of B

The word map is a
synonym for function

Note that to define a function we must

specify both the domain and the target



Graphs

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

Graph f x y eAxB I y f x

Observe For each EA there is a uniqueyeB
such that x y

cGraph f namely y flx
vertical line test

Ex For filR IR given by flx 2

the graph of f is

What is this It's

x y EIR IR I y x 2



Aside You can actually use graph to define
what a function is

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

Graph f AxB

with the property that for all cA
there exists a unique yeB

such that
xy

c Graph f

If x y Graph f write flx 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



Def Let f A B be a function The range of f
denoted Rug f is the set

Rng f yeB I fix y for some eA

Note Rug f B automatically

Informally Rug f is the set of all function
values

Equivalently

Rng f ycBIG.gs eGraph f

Ex Let A a b c d Define f A 2 by

f a 2 f 6 3 f c 1 f d

When the domain is finite like jun3

it is here we can representthe
f x

function as a table a 2
b 3
C I

Rng f 1,2 3 2 d I



Ex Consider the functions

f IR R given by fl

g IR 0,0 g
x x2

h IR 2,0 h x x

ii 0,0 0,0 i x

j 1,2 IR j x x

k 1,2 1,4 k x x2

Q why can't we add
l 1,3 1,5 given by l x x

to this list

Def We say two
functions f and g are

equal if
Dom f Domgand
For every

e Dolf

g ofvaluesIn this case we write
uaity of

functions

f g Graph f Graphly



Ex In the previous example we have 3 functions

up to equality f g h i and j k

Ex Let filR IR be given by f x
Then Rng f 0,0

Proof E Let yeRng f Then yer and y flx
for some EIR Thus y x 0

so ye 0,0

2 Let y
e 0,0 Then y 0 so GER

Set xerg We have
f x x g y

which shows that ye 0,0






