@ Ch.2 — Functions

Section 2.8 - One-to-One Functions and Their Inverses

- A function with each element ,.a.ic in the range matches one, and-only-one, element in the

domain is called one-to-one function
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Example 1

Is the function f(x) = x? one-to-one?

Solution

— Na+ pt\g-‘\a-ohg

Example 2

Is the function f(x) = x3 one-to-one?

Solution
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Example 3

Show that the function f(x) = 3x + 4 is one-to-one.

solution
f (a)d= fC)
Za+% = 2b Y4
Zo = 2o
a=

o Owe - o-2nhc

- For any one-to-one function f(x) = y with domain A and range B, there is an inverse
function &ewsSe dls f~1(y) = x with domain B and range A

A B A B

Example 4

If f(1) =5, and f(8) = —10, find f1(5),and f~1 = (—10)

Solution

-f"(s) =\
{'\C—'\D) -—,6

Math.Master.kw (,‘ u X a



Section 2.8 — One-to-One Functions and Their Inverses @

Example 5

Given f(x) = vx — 2. Find f~1(5)

Solution

£ (2>=5
\’7‘—1 =

‘Z—'L ‘-‘15
-2 = 27F

{'Cs) = 2%

- To find the inverse of a function
y = f(x) «sl-1

yk._'ééiJ_\leSx.\?gi-Z
Y =71 (%) Usleall puadl y 9 X Jay -3

Example 6

Find the inverse of the functions.
(@ f(x) =3x—2

(b) f(x) = =2
Solution _ xs_,-;
(a) I=3Jr—* ) 3= 2
S
o S Z29+3 =%
AL -~ = -
== IS - C(z=~+%
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- Inverse Function Property dwwSsll Al deols:

for any function f (x) with an inverse function f~*(x) & f(f *(x)) = [ (f(x)) = x
:Jlo

f(x)=3x—2and f1(x) ===

x+2
3

L f(F) = 3%— 2=x

Example 7

Use the Inverse Function Property to show that f and g are inverses of each other.

fx) =2-5x, g(x) = =%

Solution
2 - E &8

flg0)=2-%( /

= I—LL—X)

—;Z-—;*"Z. = X

77\(!({:0/2 ‘fl.z—) aml 5(:&) are \nVerse_
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Example 8

A graph of a function is given.

Use the graph to find the indicated values.
(@) (2

(b) £71(5)

(c) f1(6)

Solution

() £ () = 6
-

(") / LS)-: pA

(<) {-'(6): o

Example 9

A table of values for a one-to-one function is given. Find (a) f~1(2), (b) f~1(0)

Solution

() £ (2) =3

=1
U’){ LD):.S
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Problems

- A graph of a function f is given. Determine whether f is one-to-one.
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- Determine whether the function is one-to-one function.

(@) f(x)=—-2x+4
- 21\-\-)4 = -k xz-\-/
%7‘ V- /27!.2_

x\-.—:xz

?

e OV\Q-'-"D"O’\Q—

(b) g(x) = Vx

=) ={=)
%\r_x_‘
;* @f\g-—*o—or\g’
(c) h(x) = x* — 2x
L(D): o — 20 )=0o
r 3
h(2)= 2 - 2(2)=¢_y=0

°;' L\(6>=L<1)

v Net one —tr-one
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- Find the inverse function of f.

(@) f(x)=3x+5

:9:131.4-5

-5

e

V¢

Yy-5=3x
- 3

\

- W

-\
£ (x)= 4>

= - |
©f(x)=4—-x
\3:’-\-—%
Y- =%
B — Y+ 4

-f— (x )= —=+4%
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2x+3
x—1

- (@) Find the inverse function of the function f(x) =

j:- 2% +3

¢ -\
Yx — = 2 A3

“ < -2 = 3% %
> (9 =-2)=19 %3

> = v oot

M—-2
f-'(K\ = &
> -2

(b) Find the domain and range of f(x)

< -1l =0

> = |

DERCYRRE

To find the range we find e
Aova AN ‘b{- e “inverse
> - =9

>~ =2 = R-. iR /17
(c) Find the domain and range of f~1(x)

—D-'f—((r-) = [R: £ GO = ?/{_:23
R.f(x)= D:FY= K/
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