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•• A pairing of elements of one set A pairing of elements of one set 
with elements of a second set.with elements of a second set.

• A set of ordered pairs. The set of 
first elements in the ordered pairs 
is the domain, while the set of 

RelationRelation

second elements is the range.

(xx, yy)   
DomainDomain – the set of first elements
RangeRange – the set of second elements

Example 1: 
State the domain and range of the 
following relation.

{(5, 2), (30, 8), (15, 3), (17, 6), (14, 9)}

RelationRelation
Example 2: 
The domain of a relation is all odd 
positive integers less than 9. The range 
y of the relation is 3 more than x, where 
x is a member of the domain. 
1. Write the relation as a table of 

values and as an equation

RelationRelation

values and as an equation. 
2. Then graph the relation.

RelationRelation Relation
(A)

(B)

(1) 32 mpg
(2) 8 mpg
(3) 16 mpg

(C)
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• The domaindomain of a relation is the set of all 
inputs, or xx-coordinates, of the ordered 
pairs. 

• The values that make up the set of 
independentindependent values are the domain.domain.

Domain and RangeDomain and Range

• The rangerange of a relation is the set of all 
outputs, or yy-coordinates, of the ordered 
pairs. 

• The values that make up the set of 
dependentdependent values are the rangerange.

•• Set of ordered pairsSet of ordered pairs
(3, 5), (4, 7), (8, 15)(3, 5), (4, 7), (8, 15)

•• Table of valuesTable of values

RepresentationsRepresentations

x y

3 5

•• Pictorial representation         Pictorial representation         
/graph/graph

•• Rule or equationRule or equation

3 5

4 7

8 15

y x 3 4

•• Find the Domain and RangeFind the Domain and Range
(-2, 4), (-1, 1), (0,0), (1,1), (2,4)

• For the domain, grab the x’s
D i { 2 1 0 1 2}

Domain and RangeDomain and Range

Domain: {-2, -1, 0, 1, 2}
• For the range, grab the y’s

Range: {0, 1, 4}

•• A relation in which each element A relation in which each element 
of the domain is paired with of the domain is paired with 
exactly exactly ONEONE element in the range.element in the range.

FunctionFunction

• A function is a relation in which the 
members of the domain (x values) DODOmembers of the domain (x-values) DO DO 
NOTNOT repeat.

• Each element of the domain is mapped 
to one and only one element of the one and only one element of the 
rangerange. 

• So, for every x-value there is only one y-
value that corresponds to it.

• y-values can be repeated. 

• If we think of the domaindomain as the set of 

boys and the rangerange the set of girls, then 

a functionfunction is a monogamousmonogamous
relationship from the domain to the 
range Each boy gets to go out with one

FunctionFunction

range. Each boy gets to go out with one 
and only one girl. 

But… It does not say anything about the 
girls. Maybe they get to live in Utah.

Do the ordered pairs represent 
a function?

{(3, 4), (7, 2), (0, -1), (-2, 2), (-5, 0), 
(3, 3)}

NoNo 3 is repeated in the domainNoNo, 3 is repeated in the domain.

{(4, 1), (5, 2), (8, 2), (9, 8)}

YesYes, no x-coordinate is repeated.
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Function Machine GraphicFunction Machine Graphic
x

f(x)

Diagram of a function

Demonstrating the Process

How to represent a function?How to represent a function?

• By words: A function is a relation 
that for each element of a given set 
(called the domaindomain) associates 
exactly one value in another set.  
The set of values obtained is called 
the rangerange. 

Too abstract?

Visualizing a function

Rf

Function

Mapping form

D

f

Domain

Range

Visualizing the 
domain and range

Graphical (if there is a graph)

2

3

4y

-5 -4 -3 -2 -1 1 2 3 4 5

-4

-3

-2

-1

1

x

Tabular → Graphical

x y
-3.0 -2.00
-2.5 -3.25
-2.0 -4.00
-1.5 -4.25

Graph of Function

15.00

20.00

Connecting: 

D d-1.0 -4.00
-0.5 -3.25
0.0 -2.00
0.5 -0.25
1.0 2.00
1.5 4.75
2.0 8.00
2.5 11.75
3.0 16.00 -10.00

-5.00

0.00

5.00

10.00

-4.0 -2.0 0.0 2.0 4.0

x

y→
Data and 

Graphic

Formula-type forms

• Function Form 

• Domain Range form (x y form)• Domain-Range form (x-y form)
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DOMAIN RANGE

X Y

x
y

MM: Mother Function

Joe

Samantha

Anna

Laura

Julie

Ian

Chelsea

George

Hilary

Barbara

Sue

Students Mothers

Domain of M = {Joe, Samantha, Anna, Ian, 
Chelsea, George}

Range of M = {Laura, Julie, Hilary, Barbara}

MM: Mother Function

In function notation we write

M(Anna) = Julie

M(George) = Barbara

M(x)=Hilary indicates that x = Chelsea

x y
f

FUNCTION CONCEPT

DOMAIN RANGE

x y1

R

NOT A FUNCTION

DOMAIN

y2

RANGE

y
f

FUNCTION CONCEPT

x1

RANGEDOMAIN

x2
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Examples

• Decide if the following relations are functions.

x y

1 2

x    y

1 1

x    y

1 2

x    y

1 π1     2

-5   7

-1   2

3     3

1     1

-5   1

-1   1

3     1

1     2

1     7

1     2

1     3

1     π

π     1  
-1   5

π     3

Ways to Represent a Function
•• SymbolicSymbolic

x,y y  2x 
or

y  2x

X Y

•• GraphicalGraphical

•• NumericNumeric X    Y

1     2

5   10

-1  -2

3     6

•• VerbalVerbal
The cost is twice the 
original amount.

Function NotationFunction Notation

• When we know that a relation is a 
function, the “yy” in the equation can 
be replaced with ff((xx)).

•• ff((xx)) is simply a notation to designate a•• ff((xx) ) is simply a notation to designate a 
function.  It is pronounced ‘ff of of xx’.

• The ‘ff’ names the function, the ‘xx’ tells 
the variable that is being used.

Function Notation:
The Symbolic Form

• A truly excellent notation. It is concise and 
useful.

 y  f x 

y  f x 
Name of the 
function

• Output Value
• Member of the Range
• Dependent Variable 

These are all equivalent 
names for the y.

• Input Value
• Member of the Domain
• Independent Variable 

These are all equivalent 
names for the x.

function

Example of Function Notation

• The f notation

f x   x 1f x  x

f 2   2 1
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Value of a FunctionValue of a Function

Since the equation yy = = xx -- 2 2 
represents a function, we can also 
write it as ff((xx) = ) = xx -- 22.

Fi d ff((44))Find ff((44)):

f(4) = 4 - 2

f(4) = 2

If g(s) = 2s + 3, find g(-2).

g(-2) = 2(-2) + 3  

=-4 + 3 

Value of a FunctionValue of a Function

= -1

g(-2) = -1

If h(x) = x2 - x + 7, find h(2c).

h(2c) = (2c)2 – (2c) + 7

= 4c2 - 2c + 7

Value of a FunctionValue of a Function

If ff((kk) = ) = kk22 -- 33, find ff((aa -- 11))

f(aa -- 11)=(aa -- 11)2 - 3 

( b )

Value of a FunctionValue of a Function

(Remember FOIL?!) 

=(aa -- 11)(aa -- 11) - 3 

= a2 - a - a + 1 - 3 

= aa22 -- 22aa -- 2 2 

State the Domain of each functionState the Domain of each function

)  ( )                    )  ( )

)  ( )             )  ( )

x x
f x x g x

x x

x x
h x f x x

x
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1 3 2

4

2
3 4

5

)  ( )               )  ( )

x

g x x f x x



   2

5

5 6 6 4

Graphical Representation

• Graphical representation of functions 
have the advantage of conveying lots 
of information in a compact form. 
There are many types and styles ofThere are many types and styles of 
graphs but in algebra we concentrate 
on graphs in the rectangular 
(Cartesian) coordinate system.  
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Vertical Line Test for FunctionsVertical Line Test for Functions
• If a vertical line is passed over the graph 

and it intersects the graph in exactly one 
point for each element of the domain, 
then the graph represents a functionfunction.

Determine the Domain and 
Range for Each Function From 
Their Graph

y

x

Not a functionNot a function

x

y

FunctionFunction

4 (2, 3)

(10 0)

y

Is this a graph of a function?

0

-4
(0, -3)

(4, 0)
(10, 0)

(1, 0) x

YesYes

x

Does the graph represent a 
function?  Name the domain and 
range.

YesYes

D:  all reals

R: all reals

y

x

y

R:  all reals

YesYes

D:  all reals

R:  y ≥ -6
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x

NoNo

D:  x ≥ 1/2

R:  all reals

Does the graph represent a 
function?  Name the domain and 
range.

x

y

y

NoNo

D:  all reals

R:  all reals

Does the graph represent a function?  
Name the domain and range.

YesYes

D:  all reals

R:  y ≥ -6x

NoNo

D:  x = 2

R:  all realsx

y

y

x1

x2

x3

y1

y2

y3

x1

x2

x3

y1

y3

Domain

Domain

Range

Range

One-to-one
function

x1

x3

y1

y2

y3

Domain Range

Rangefunction

Not a 
function

NOT One-to-one
function

MM: Mother Function is NOT one-one

Joe

Samantha

Anna

Laura

Julie

Ian

Chelsea

George

Julie

Hilary

Barbara

Sue

ChildrenChildren MothersMothers

SS: Social Security function IS
one-one

Joe

Samantha

Anna

123456789

223456789

333456789Anna

Ian

Chelsea

George

333456789

433456789

533456789

633456789

PeoplePeople SSNSSN

Is the function  f  below one-to-one?

1

2

3

10

11

123

4

5

6

7

13

14

15

16
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Use the graph to determine whether 
the function f x x x( )   2 5 12

is one-to-one.

Not one-to-one.

Theorem  Horizontal Line Test

If horizontal lines intersect 
the graph of a function ff in 
at most one point then ff isat most one point, then ff is 
one-to-one.

Use the graph to determine whether the 
function is one-to-one.

One-to-one.

CW 1.1CW 1.1

CW 1.1CW 1.1 CW 1.1CW 1.1
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