
Section 3.6

Objectives
• Given a function represented by a graph, an equation, a table of values, or a verbal

description, determine whether the function is one-to-one.
• Verify algebraically that two functions are inverse functions by finding the composition

of the two functions.
• Given the graph of a one-to-one function, identify the domain and range of the inverse

function, and sketch its graph.
• Given the domain and range of a one-to-one function, or given a one-to-one function

for which you can identify the domain and range, determine the domain and range of
the inverse function.

• Find the inverse function of a one-to-one function represented by a graph, an equation,
or a table of values.

Preliminaries
Sketch the graph of each pair of functions on the same set of axes. Indicate domain, range,
and intercepts.

2. and 0(x) = 7 O -

Warm-up

1. If/(x) = 3x + l and g(x~) = —, find /(#(») and

2. Solve for y: x = ~—
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Class Notes and Examples

Q What is meant by a one-to-one function? A function /is one-to-one if for any two
values a and b in the domain of/, where a =£ b, _ -rt^) -̂  -TIP) _ .

Q In practice, this means that, in order for a function to be one-to-one, two different input
values must yield d'.-f

B To determine whether a graph represents a one-to-one function, we use the

Q Any horizontal line can cross the graph of a one-to-one function at most how many
times? _ O/^ e jr. r~l . _

3.6.1 Determine whether each function described below represents a one-to-one function.

(A) The function given by this graph:
6

,A *4 4- O^

0 1 2 3 4 5 6

(B) C(w) is the cost in cents of mailing a package that weighs w grams.

(C) 5 is the function that assigns to each UA student his/her NetlD.

V* jW^-fi U^ 4U ^^^

J

\S
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(D) The function given by-this graph:

(E) 5 is the function that assigns to each UA student the last four digits of his/her
social security number.

A one-to-one function has an inverse function. The inverse function of/is called "/
inverse" and is denoted/"1. Loosely speaking, an inverse function "undoes" what the
function "does". Sketch the set representation of this below:

P

-

What does this tell us about the composition of a function and its inverse?
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B How do we find the inverse function for a one-to-one function algebraically?

. f C L.

y

Q How are the domain and range of the inverse function related to the domain and range
of the inverse?

* 4-

B How can you draw the graph of the inverse function, given only the graph of the original
function?

3.6.2 Find the inverse of each one-to-one function.
(A) /(» = 7x3 + I

;<>

r.
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(B)

r-ir\

I
(C) The function / whose graph is shown below.
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(D) The function / described by the set of ordered pairs below:

n
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3.6.3 For each of the following functions, determine the value of/ 1(2).
(A) /00 = 7x3 + l

-v*/*e ,5

X.

(B) /(*) =
x-i
2x+3

*-' S^lwc, ̂  V
- 2

i. 7,.

(C) The function / whose graph is shown below.
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(D) The function / described by the set of ordered pairs below:

n
f ( n )
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*
*

3.6.4 The life expectancy, L, of-a child (at birth) can be modeled approximately by the formula

L = /(t) = ——'—, where t is the year of birth, with t = 0 corresponding to the year

1950. €?
(A) Explain how you know that this function is one-to-one, and find the inverse 0

function. ^

4*
+

+

+

«-•«- >~/^ ^
cA (L- -f^4.

*t+L = b+ U.^ *
-L-l -L-i *

o.o\L-\
1*
d

(B) What are the input and output for the inverse function?

(C) Use the inverse function to estimate /~1(70) and explain what this tells you in
terms of life expectancy and year of birth.

IOA ^

-lo

<, /- /O r
/— -/- r^ ^ *̂̂  «-V-Tf
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