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Topic:
Fun

September 24, 2012

Section 1.8

Inverse
ctions

Essential Question: Describe how to find the inverse of a function.
How can you prove that the inverse you find is actually an inverse?
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Inverse Functions
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Definition of the Inverse of a Function
Let f and g be two functions such that

flg(x)) = x for every x in the domain of g
and

gif(x))=1x for every x in the domain of f.
The function g is the inverse of the function f and is denoted by f™' (read
“f-inverse™). Thus, f[f_l{:,t)) = vrand j_'{;‘i_xﬂ = x. The domain of f is equal
to the range of ', and vice versa.

The function f is a set of ordered pairs, (x,y), then the
changes produced by f can be “undone” by reversing
components of all the ordered pairs. The resulting
relation (y,x), may or may not be a function. Inverse
functions have a special “undoing” relationship.
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Relations, Functions & 1:1

1:1 Functions are a subset of Functions. They
are special functions where for every x, there is
one y, and for every y, there is one x.

Relations

Functions

Reminder: The definition of
is, for every x there is function
are 1:1 only oneyy.

Inverse Functions
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Inverse Functions

Let's suppose that

f(x)=x-300 and g(x)=x+300 then
f(g(x))=(x+300)-300

flg(x))=x

Notice in the table below

how the x and f(x) coordinates

are swapped between the two functions.

September 24, 2012

x fx) X 9(x)

1200 900 900 1200
1300 1000 1000 1300
1400 1100 1100 1400

Example Find f(g(x)) and g(f(x)) using the

. following functions to show that

they are inverse functions.

Multiply by 3.
Add 2.

Coae f)=3xt2 gx)=

Ix+2

x-2
3
Subtract 2.

Divide by 3.
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Example

Find f(g(x)) and g(f(x)) using the following functions to

show that they are inverse functions.

fx)=5x-3  g(x)= ’%3

$Ge) = S(> ) - =

— X*—!—%—’B /

3(:F&)) - bx-2+32
S
= Sx

o

Finding the Inverse of a Function
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Finding the Inverse of a Function

The equation for the inverse of a function f can be found as follows:
1. Replace f(x) with y in the equation for f{x).
2. Interchange x and y.

3. Solve for y. If this equation does not define y as a function of x, the function
f does not have an inverse function and this procedure ends. If this equa-
tion does define y as a function of x, the function f has an inverse function.

4. If f has an inverse function, replace y in step 3 by f'(x). We can verify our
result by showing that f(f™'(x)) = x and f'(f(x)) = x.

How to Find an Inverse Function

Find the inverse function of f(x).
flx)=x" -1 x>0

Replace f(x) withy: y=x" -1
Interchange x and y: x=y° -1

Solve fory: x+1=y’

VXTl=y
Replace y with f7(x): f7(x)=vx+1
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\ Examplé

Find the inverse of f(x)=7x-1

T = e -
4= Tx —1 D chage T&)
f/: 95»:,1 O swid X 2y
el @ s ©r g
S @D chuge 5 H 5]
SE&) = 2x- | 5”&2%:52{

Dc(f"/x)) = Vv
S ra ) )= v

Example Find the inverse of f(x)=x" + 4
SG)=x "4 .
g= x4 ey
X = F 4
X,%:ﬁs
o 3%—;

X*%:a PG§>:24X’*L7L 7
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Example 3
Find the inverse of f(x)=—-35
X
SGO>= R -5
g= x-°
i 2 i S
s T + 5 2. &
5( / ’} 3> 2 - &
XK+~ ) ) <
=
- — =
s<+35 -7 ST0)= XT S

The Horizontal Line Test
And
One-to-One Functions
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The Horizontal Line Test For Inverse Functions

A function f has an inverse that is a function, f ', if there is no horizontal line
that intersects the graph of the function f at more than one point.

R
A . . . \

Four seletions of v = 2%, (-2,4), (-1, 1), (L 1), (2, 4), -
4

Intarchangs x 1ed v in sach 54 fx) = 2
ordered puir. (4,-2), (1.-1), (1,1) (4, 2). +

-2\ -] 24)

The input 1 in nasscinted 21
with twe satputs, —1 and 1. 14

.......... X

The inpat 4 is anseciated -3-4-3-2-1;,1 123435

with twe satpuls, ~2 asd 2. =24

Horizontal Line Test

¥

/ .

(a) (b)

~F |/

- X

X

(<) (d)

b and c are not one-to-one functions because they don’t pass the
horizontal line test.
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Example

Graph the following function and tell
whether it has an inverse function or not.

Example

Graph the following function and tell
whether it has an inverse function or not.

10
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Graphs
of f and
-1f

There is a relationship between the graph of a one-
. Because 'to-one function, f, and its inverse f
inverse functions have ordered pairs with the
coordinates interchanged, if the point (a,b) is on
the graph of f then the point (b,a) is on the graph
. The points (a,b) and (b,a) are symmetric "of f

is a “'with respect to the line y=x. Thus graph of f
reflection of the graph of f about the line y=x.

Graph of |, ‘l -

(boa)  Graphof [

11
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A function and it’s inverse graphed on the same axis.

Example

If this function has an 1

inverse function, then flx)=—

graph it’s inverse on the X
same graph.

12
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Example

If this function has an
inverse function, then

graph it’s inverse on the \/_
same graph. f(T) =+x—3

............................................ x| 5&)
2 o
H [
+ 2

Example If this function has an inverse function, then
graph it’s inverse on the same graph.
fx)=x"
! X \ =19)
----------------- i---——1-——--—-——---.—— B e LT _ﬁ) __’
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Applications of Inverse Functions

(x)=5/9x+32 converts x degrees Celsius fThe function given by
to an equivalent temperature in degrees Fahrenheit.
a one-to-one function? Why or why not?fa. Is
(x)=5/9x+32 is 1 to 1 because it is a linear function.F=f
and interpret what it calculates.”f'b. Find a formula for

f(x)= 5 x+32 The Celsius formula converts x
degrees Fahrenheit into Celsius.

5
y= 5 x+32  Replace the f(x) with y

x = > y+32  Solve fory, subtract 32
9

¥-32=>y  Multiply by 9/5 on both sides

_ 9 ,
%(X—32)=_}-‘ C=f l(x)zg(x_-’z)
: : 1 : ~4x-3
Find an equation for £ (x) given that f(x)—T
S5x+2
()= 22
4
(b) 2
£ (x) = 2x+4
(© 3
_ 2x+5
£ (qr
4
4x+2
£ (x) = ””5
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Find an equation for ™ (x) given f(x)=(x-3)’

£ (xfe ¥x +3

£ (cfRir 3
- ()

£ (e Yet)lx -3

f'(x)=¥x-3
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