College Algebra
m Class Notes a

Inverses and One-to-One Functions (section 6.2)

_Main Idea: Consider the function given below. What does it do to each x value to get its
corresponding y value? How would we reverse the process? In other words, what would we do
toa y value to getits x value back? That is what a ﬁJnctmn s 1nverse does for us.
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Consider the function y = 3x + 4. Below is a verbal model that shows the relationship between x
and y. BE=

x y=3x+4

2 y=3(-2)+4=@
f’“‘; 21 y=3(-1)+4=@ !

0 | y=30)+4=4)

1 y=3(1)+4—

2 y=3(2)+4= 1@

O

We want to reverse this process. If the original process multiplies by 3 and adds 4, how would
you reverse that? Does s the order of your operatlons matter?
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Write down a formula for your inverse.
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Variables of Inverses: Let’s think about our use of x and y. We denote inputs as x and 7 o
outputs as y. istrue for the original y=3x +4. However, \ when we think about its inverse, )
...—-.—-—_'___—-__ —-_._.-'—'-_

we essentially switch the roles of x and y, using y values as mputs and x values as outputs.

This idea with the previous d1scuss1on leads to a general scheme for algebralcally ﬁndmg
‘inverses.
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Algebraic Steps for Finding Inverses:
To find the inverse of a function,

(1. Switch the x and y in the equation, and =
@01% the equation for y. °O( )~ L

b

Try this procedure with y = 3x + 4.
orYy eqni = Bx+YH
Muerse « x =34t L
X-t= 2y

\___4_‘-_______/
Notation: If we let /(x) be a function, then we can call 1ts 1nverse f (xl ’lihis is pronounced
simply *f inverse of x”. For instance, we could wrlte fx)=3x+4 and\ f
= = g
S
}F& expl 1: Complete the following to investigate inverses.
a.) Use the function f(x)=3x+4 to find f(12).
O =3 12+4 = 3644 @
@B‘Use the function f(x)="— % fo find £71(40).
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OExplam the connection between f(12) and f'(40).
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expl 2: Find the inverse of each relation. / %/ -
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a) {(3,2),(-54),(1,6)} Qxy 15 % =
_?nuw,g(zfaz (% §(é R
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State Unemployment Rate =2 - \\j /S y
> Y l ] = /, $

Virginia 2.9% R
Nevada 4.0% S = - }
Tennessee > 3.2% L == = =/ g;’! /
Texas > 37% / | >
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Definition: One-to-One Functions: v oL J“ f {;; Vi hak .
~A function is one-to one (1 1) 1f for every y- value there is exac'{ly one ‘x value. Consider the
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function below.
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A
ﬁ,«:ﬂ function is 1-1 if different inputs have different outputs. Or rather, if x, #x,, then

ﬁf'f f(%)# f(x,). Another way to state this is, if f(x,)=f(x,), then x, =x,. You would use

@; to prove a function is 1-1 or to algebralcally show it is not. /
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oklr caloukators - Yo = abs(j(f24>

expl 3: Graph the function and determine if it is one-to-one. Copy your graphs here. :w
e
a) y=|x+4 0 ) b.) g(x)=—x"+2 IRY7 %t
=4 L\L_ {:{
/g '---.—d-
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Why is being one-to-one important?
Remember how y=x"+ 1 was found to not be one-to-one? Find the inverse of y=x>+1.1s
this inverse a function? PR il T — -
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%,( Restricted Domains: It turns out that if a function is not 1-1, then its inverse will not be a
_function. And that is a problem because algebra loves functions. What’s a person to do?

We could restnc;t_t e domain . of the original function so that its inverse 15 a function. Consider

fhe function below whose domain is currently “all real nu“riﬁérs” Lop off p: pax’c of it so that the-

remammg part is one-to-one. What is the new (restricted) domain?
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Graphical Interpretation of Inverses:

expl 4: Find the inverse for the function y=x’+2 pictured below by reversmg the ordered

pairs. 2 O
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expl 5: Consider the function g(x) =+/x+3 . Answer the following questmns
m a. Algebrama]ly find the inverse of g.

‘‘‘‘‘‘ @Mj ‘3_ Vx+3

Twerse: X =\Yt3
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O Graph both functlons on the same plane Determine the domam and range for both g

and g!
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( Graphing functions with restricted domains: Your calculator will graph with restricted 7
domains. For instance, let’s graph the function and its inverse from the previous example. &

Enter the following into the calculator.

a\ Y=y (x+3) 00

temperatures C(f). —_./*’2"/
2) Find C(95).

(4= 2 (75-32) {SS

Define f and C for the function C(f) to e e &/
explain the answer in part a. ~LEE T s

Se, 96°F = 36 °C
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@W ithout doing the calculatlon what do you think f(35) is equal ExpTam
— l-— -~ O co -
L(35)= 95°F
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expl 7: For the function f; use composition to show that g is its inverse. In other words show
) that /() =x and g(f(9) =x.
= "””’EC"“‘“.

: @) =2x+1
g(x)=5x2_5
— Show \D(ﬁ(ﬂl}{

C\\&LO_ j(—p(/@\

i 3 @D 3 (D

o EXR) S
2

=

QMce Ly ﬁ“(@) ¢ Cud o L6 =X {be.

.=;'t ™~ . A
-1?f r«”"ﬁ L,fk« & !' ::} { {-)_ "‘,‘F".‘. ‘}K‘f [{rTT-‘L =



