
Chapter 2

Functions and Their Graphs



Section 1
Functions



DAY 1



Determine Whether a Relation Represents a Function

When the value of one variable is related to the value of a second variable, we 
have a relation.

A relation is a correspondence between two sets. 

If x and y are two elements in these sets and if a relation exists between x and y, 
then we say that x corresponds to y or that y depends on x, and we write x  y.

x input
y output

Mapping  another technique to express a relation; uses arrows



Example 1: Maps and Ordered Pairs as Relations 

(See book for image – page 56)

This example shows a function. 

A function is a special type of relation in which each input corresponds to exactly 
one output (the x-values DO NOT/CANNOT repeat).



Definition:

Let X and Y be two nonempty sets. A function from X into Y is a relation that 
associates with each element of X exactly one element of Y.

The set X is called the domain of the function. For each element x in X, the 
corresponding element y in Y is called the value of the function at x, or the 
image of x.  The set of all images of the elements in the domain is called the 
range of the function.

*Since there may be some elements in Y that are not the image of some x in 
X, it follows that the range of a function may be a subset of Y. 

(See figure 5 on page 57)



Example 2: 
Identify whether each relation represents a function. If the relation is a function, 
state the domain and range.

Function: No (0 repeats) Function: Yes
D: {2, 6, 10, 12}; R: {2.25, 6.75, 10}



Example 3: 
Determine whether each relation represents a function. If it is a function, state 
the domain and range.

a) {(1, 4), (2, 5), (3, 6), (4, 7)}
Function: Yes; D: {1, 2, 3, 4}; R: {4, 5, 6, 7}

a) {(1, 4), (2, 4), (3, 5), (6, 10)}
Function: Yes; D: {1, 2, 3, 6}; R: {4, 5, 10}

a) {(-3, 9), (-2, 4), (0, 0), (1, 1), (-3, 8)}
Function: No (-3 repeats)



We have been able to identify whether a relation is a function using 
mapping diagrams and ordered pairs, now we will discuss the 
circumstances under which equations are functions.

When doing so, it is often easiest to solve the equation for y. If any 
value of x in the domain corresponds to more than one y, the 
equation does not define a function; otherwise, it does define a 
function.



Example 4:

Determine if the equation y = 2x - 5 defines y as a function of x.

*Because this is a linear equation  it will be a function
*The only time a linear equation is NOT a function  when it is a 
vertical line (x = #)

*for every x value multiply by 2 and then subtract 5  these 
operations only yield one input to one output



Example 5:

Determine if the equation x2 + y2 = 1 defines y as a function of x.

Not a function  for every x value there are 2 y-values  the x repeats

**if you have y^2 it will never be a function



Find the Value of a Function

Notation: f(x), read as “f of x”  results in an output corresponding to a specific 
x value

For a function, x is the independent variable and y is the dependent variable. 



Example 7:
For the function f defined by f(x) = 2x2 – 3x, evaluate

a) f(3) d) f(-x)

b) f(x) + f(3) e) –f(x)

c) 3f(x) f) f(3x)



Example 8:

Find the values for each function using your calculator

a) f(x) = x2; f(1.234)

b) F(x) = 1/x; F(1.234)

c) g(x) = √x; g(1.234)



DAY 2



Find the Domain of a Function Defined by an Equation

Example 9:
Find the domain of each of the following functions:

a) f(x) = x2 + 5x  {x| all real #s}

b) 𝑔 𝑥 =
3𝑥

𝑥2−4
 {x| x ≠ 2, x ≠ -2}

c) h(t) = 4 − 3𝑡 {t| t ≤ 4/3}
(-Ꝏ, 4/3]



Finding the Domain of a Function Defined by an Equation

1) Start with the domain as the set of real numbers.

2) If the equation has a denominator, exclude any numbers that give a zero 
denominator.

3) If the equation has a radical of even index, exclude any numbers that cause 
the expression inside the radical to be negative.



Form the Sum, Difference, Product, and Quotient of Two Functions

The sum f + g is the function defined by
(f + g)(x) = f(x) + g(x); domain of f + g = domain of f ⋂ domain of g

The difference f – g is the function defined by
(f – g)(x) = f(x) – g(x); domain of f - g = domain of f ⋂ domain of g

The product f ∙ g is the function defined by
(f ∙ g)(x) = f(x) ∙ g(x); domain of f ∙ g = domain of f ⋂ domain of g

The quotient 
𝑓

𝑔
is the function defined by

𝑓

𝑔
𝑥 =

𝑓(𝑥)

𝑔(𝑥)
where g(x) ≠ 0; 

domain of f/g = {x|g(x) ≠ 0} ⋂ domain of f ⋂ domain of g



Example 11:

Let f and g be two functions defined as f(x) = 
1

𝑥+2
and g(x) = 

𝑥

𝑥−1

Find the following and determine the domain in each case.

a) (f + g)(x)

b) (f – g)(x)



c) (f ∙ g)(x) 

d) (
𝑓

𝑔
)(x)



EXIT SLIP


