Section 2.6: Inverse Relations and Functions

Objectives:

« Define inverse relations and functions

« Find inverse relations from several representations

* Determine if an inverse relation is an inverse function

 Verify inverses via composition

Normally we write the relationship between x and y in point form as (x, y). However, when
we switch the order to (y, x), we have written the inverse relation. If all the possibilities of
(v, x) define a function then it is called an inverse function.

Example 1

The graph of the function fis shown below. Graph the inverse on the same coordinate axis
and describe the relationship between the two.

]
i

|
!

10
(=3,9)

.

https://youtu.be/ScPmyhLjBJE

Extension 1

Summarize the process of graphing the inverse from the graph of a function.



What if the graph is is given to us in the form of an equation containing x and y? We can still
find the inverse by interchanging the input and output values, by switching the x and y.

When we find the inverse of a function f(x), it is labeled £~ (x).

Example 2
Find f~!(x) given f(x) = 2x — 3
https://youtu.be/c83Dmehj0kA

Example 3
Find f~(x) given f(x) = x? + 4x

https://youtu.be/blIHZDpS5cnw

Example 4
x> +2
x3+5

Find £~ 1(x) given f(x) =

https://youtu.be/QA9ulZODMaE

Remember that a function is a special type of relation where each individual member of the
domain has one and only one value in the range. “ Each x has one and only one y”. The
inverse of a function is also a function if every input of the inverse corresponds to one and
only one output. In terms of the original function, each output has one and only one input.

When this is true about f(x) and f~!(x) we call f(x) a One-to-One relationship.

One-to-One Functions

A function f'is one-to-one if f(a) = f(b) = a = b.

If a function is one-to-one then the inverse is also a function.



Horizontal Line Test

A function is one-to-one if no horizontal line intersects the graph more than once.

A quick way to determine if an equation is one-to-one is to use the line tests.

1. First, use the vertical line test to determine if f(x) is a function.

2. Second, use the horizontal line test on f(x) to determine if it is one-to-one

Example 5

Determine whether the graphed function is one-to-one. If so, sketch the graph of the inverse
on the same coordinate axis.
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https://youtu.be/b0yYZWobGzk

Example 6

Determine whether the graphed function is one-to-one. If so, sketch the graph of the inverse
on the same coordinate axis.
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https://youtu.be/oBE32BItElo




For a function that is not one-to-one, we can restrict the domain of f(x) in order to produce
an inverse on that restricted domain.

Example 7

Restrict the domain of f(x) = x* to make the result one-to-one. Then find £~ 1(x).

https://youtu.be/JdxL9PgmR1w

Relationship between f(x) and f~1(x)

When a is inputted into the function f the value b is obtained.

flay=">b
When b is inputted into the functionf_l, the value a is obtained.
fTlb)=a

From this we see that f(x) and f~!(x) undo each other similar to addition/subtraction,
multiplication/division, square/squareroot, etc.

Namely,

U f@)=f'b)=a likewise f(f~'(b)) =f(a)="b
Composition of £(x) and f~1(x)

1. (fle ) =x for every x in the domain of f

2. (fofHx) =x for every x in the domain of f~!

Furthermore, any two function having BOTH properties are one-to-one and are inverses of
each other.

Example 8
Show that the following functions are inverses of each other.

1 —x

J&x) = and  g(x) =

x+1 X
https://youtu.be/ZUASH6XuHto

Example 9


https://youtu.be/JdxL9PqmR1w

Show that the following functions are inverses of each other.

fx)=x"—1 and gx)=+/x+1

https://youtu.be/IRrYc7gTLIw

Example 10

Show that the inverse of the following function is itself.

2x+ 1
3x—2

J) =

https://youtu.be/QpuPPBmcbcg

Extension 2

Find three different functions (other than the one given in example 10) that are inverses of
themselves.

Extension 3

Graph the three functions you found in Extension 2. Summarize what you notice that is
common in all your graphs.


https://youtu.be/QpuPPBmcbcg
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