Section 3.6 )

Objectives
e 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.
e Verify algebraically that two functions are inverse functions by finding the composition
of the two functions.
e Given the graph of a one-to-one function, identify the domain and range of the inverse
function, and sketch its graph.
e 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.
e 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. '

1. f(x)=x*and g(x) = Vx

2. f(x)=2x+1landg(x) =%(x—1)

Warm-up :
1. Iff(x) = 3x +1and g(x) = == find f(g(x)) and g(f (x)).

2. Solvefory: x = y5_+_2_
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Class Notes and Examples

What is meant by a one-to-one function? A function f is one-to-one if for any two
values a and b in the domain of f, where a # b, {(ﬁ)j -F(L)

E In practice, this means that, in order for a function to be one-to-one, two different input
A 1
values must yield d:fe e > w'L'.,.ﬂ)

To determine whether a graph represents a one-to-one function, we use the
herizeatal lone 4e41

Any horizontal line can cross the graph of a one-to-one function at most how many
times? One time

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

(A) The function given by this graph:
6

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

For (ertann we;/li rarses, the cot iy Aed

;O ‘['LL -FL/h(T(;4'—- ‘“S ::_0"_; 0"“8"40‘67\_10.

(C) g isthe function that assigns to each UA student his/her NetiD.
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(D) The function given bythis graph:
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(E) Sis the function that assigns to each UA student the last four digits of his/her
social security number.
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A one-to-one function has an inverse function. The inverse function of f is called “f
inverse” and is denoted f 1. Loosely speaking, an inverse function “undoes” what the
function “does”. Sketch the set representation of this below:

What does this tell us about the composition of a function and its inverse?

f(F ) =) = pS
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How do we find the inverse function for a one-to-one function algebraically?

P‘epl“(e- (=) 172,;/
flve He X

ll(’plﬁre-- X 12?, {_FZ) L
T—-\[- ‘H-ere S (_a--warJ-" ffp ale ;, 6?' X

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

Domeon. ¢+ F s Tomse g b £
R.Gf"_;,(.- u“c"?c 53 ﬂff/""‘ﬁfk s+ (

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

g€‘p(f-c+ l‘+ over +La Line 2_.
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Fw €’)=."ﬂ'-'! !e)

'H‘er«. (1/0 5 o~ tle 2raPL 2o 'f‘_'

3.6.2 Find the inverse of each one-to-one function.
(A) fx)=7x*+1

Q"P(”*’ £ (>) 17 ; ;,:‘-"7)(?('(

’(Ul‘f’L X 7 7 x
s =
5 5
X = jd‘i—;ﬁ—
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(C) The function f whose graph is shown below.

F(f e ar-/), Vafuj
‘TLQ Fa,',..l. (b[/-—}) ;w; fo (-_-"3/ Lf)

Note the Sk, cbotile ditey
[ne P

(D) The function f described by the set of ordered pairs below:

n 3 —4 1 2 FL{‘ J‘r"g-/‘li “‘*J o-ffﬁt./’,} .
f) | 2 6 1 0
A 1 & | — _ o—-"
—:f_"(r\‘ 3 —Y | -
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3.6.3 For each of the following functions, determine the value of f~*(2).
(A) f)=7x>+1

Fa/' wLa‘L X =V l’(.{ 5 -‘(«") ':L?

1= 7)‘14}_ Iu\\,-{ fer X Y = fﬁ-; }

/(o ‘F‘(’L) = 1)_\/?:—

(B) f(x)=2xx_+13
-9
For w kot X-v&f'{ i 0=
-
- K'f ' 4 /:r Y X: -?
1- —713 50 w

(C) The function f whose graph is shown below.
. 5 PR —

4 +

(D) The function f described by the set of ordered pairs below:

n 3 —4 1 2
f(n) 2 6 -1 0

For o ~=value ¢ 'F(a)::?_'?'
Cor r=d,  F0BI=T,
So¢ F(x)=73

Par' X = "'?«

50 L’r(?—) = -2

£(J%)= 2.

L(-h)=2,

For whe x-vale s F&)=27

4:(-2_):3_
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3.6.4 The life expectancy, L, qfa child (at birth) can be modeled approximately by the formula
L=f(t)= X063 where t is the year of birth, with ¢ = 0 corresponding to the year

0.01t+1’

1550.
(A) Explain how you know that this function is one-to-one, and find the inverse

function.

e érﬁ- L He brtson , vt Com st F posces Al
\/C’/‘Lc“( ( '{-‘C"'ll
{4 66.99
e (u Le+) by L. L=
e / v.ort+!
Solve 4, L (o of +) = 4+ 664y
0. 0ILt4+L = £+ 6694
-L-t —L-¢

o.ofLd-t = 6694~
F«-t L"” "/L + %(o.(lfL "f) = 6{7"“—{ "L
t= 6691-L

.ol —|

FW[-““- J\—l?, £7'(1), .P-f(L) = b6.94-L
O.0lL —{

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

'rJ-L, .;f\ﬂ‘,t/- 5 L/ (,(J—Q ex’){,g."‘ﬂ-_r g [).&-#”A.
T_J'\zb r/v"‘ru'\(‘ b -{"; J"LL Z/GW_ ot L'r-ﬂ(

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

£7'(70)= 10.%
.L: 702,(’0/5 (/Fe ".\-f'fl@t"‘"‘—--?

,{»/: "F-’r(ju):'fo';__ {3 42&. 2/6""’ d"' l.r”LL

tha el Fou L+

(e ex'fz.rf-l-n.} o f" Jo 2’2“’(-; L re bevn

FCOIJ(L L—JL.:, )"\E/ f«.
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