Lesson 4.1.notebook

Review-warm-up

The output of one function becomes the input of another. The
operation is denotes by the symbol (7o g)(x) or Ag(x))

Example 1: Let Ax) = x+land g(x) = 2x+ 3
Calculate Ag(-1))

Method 1 Method 2
?(f‘c(‘x:}: ‘b(x:,'— \ 3(-‘}: /L(_EB_\_B
= Ix+3 + | _ \
=, ?\(“’ L, ;(‘\5: l {'\ ot
g (q¢)- 2ded

Function composition is the application of one function to another.

-

Example 2: f(x)zgxand g(x)=\/;

find & (f (4)) in two different ways.

method 1. medned 2.
%/S;\,@ BT §(a) = () =
= e 06(35%2 J3e
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q( 4‘0—1\) 239
(o




Lesson 4.1.notebook

The domain of Fo gis the set of all numbers xin the domain of ¢

such that g(x) is in the domain of 7
S8

:i::‘rl:tn}fri: " o g(oilgnu?f? e

: 1 4
Example 5: Given Ax) = Jixi=—= and g(x) = &'%'=——
‘What is the domain of Ag(x))? B? T

? (3 C\cl\B = \ s .

Learning Objectives ) _ .
The power and importance of exponential and

in Section 4.1 you will fearn how to: logarithmic functions would be hard to
. overstate. From ecology and economics to
3 A. Identify one-to-one environmental studies and atomic research,
functions we simply couldn't do without them. While
[ B. Explore inverse many important applications may be of interest

only to scientists or investment firms, their use

functions using ordered } :
actually extends in many directions, and often

pags serves 10 broaden our underatnding of history
[ C. Find inverse functions and civifization. For instance, using bits of

using an algebraic organic material from the immediate area of

method the famous Stonehenge site {in southemn

y N England), sclentists were able to estimate the
(3 D. Graph a function and its date that the area was last inhabited, even

inverse though it was thousands of years ago. This
(1 E. Solve applications of application appears as Exercise 62 in
inverse functions Section 4.5
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One-to-One Functions
A function f is one-to-one if every element in the range corresponds to only one

element of the domain.
if f(x;) = f(x;) then x; = x, 01

In symbols,
if x; # x5, then f(x)) # flx).

From this definition we note the graph of a one-to-one function must not only pass a
vertical line test (1o show each x corresponds to only one y), but also pass a horizon-

tal line test (1o show each v corresponds to only one xj.

Horizontal Line Test
If every horizontal line intersects the graph of a function in at most one point, the

function is one-to-one.
2x (Figure 4.3) passes the horizontal line test, while the

Notice the graph of v
3 ) .
graph of v = x~ (Figure 4.4) does not,

Figure 4.3

¥

Figure 4.4

Y

Identifying One-to-One Functions
Use the horizontal line test to determine whether each graph is the graph of a one-

to-one function.
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Inverse Functions

If fis a one-to-one function with ordered pairs (a, b),
8 4 1(x) is a one-to-one function with ordered pairs (b, a).
2. The range of fwill be the domain of f~'(x)
3. The domain of f will be the range of f™'(x).

Finding the Inverse of a Function
Find the inverse of cach one-to-one f‘uncti(m given:
a. flx) = [{~4, 13}, (=1, 7),10, 5).€2. 1).(5, =3).(B. =1 1)}

b. p(x) = —-3x + 2

(V:x' 5/\’5 73 (? E) @OJ /( Z’J; ('5 “J\}/QHJY)B

L) Ondp tThe & uaj re N MeveAs@ ocdor =
v 8 - s

Suobtract 27 e £3 /3} -3

= P = 22

=S

C. Finding Inverse Functions Using an Algebraic Method

' The fact that interchanging x- and v-values helps determine an inverse function can be
generalized to develop an algebraic method for finding inverses. Instead of inter-
changing specific v- and y-values. we actually interchange the x- and y- variables, then
solve the equation for v. The process is summarized here.

Finding an Inverse Function

1. Use v instead of f(x).

2. Imw.han% x and y.

3. Solve the equation for y.

4. The result gives the inverse function: substitute f '(x) for y.
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Finding Inverse Functions Algebraically
Use the algebraic method to find the inverse function for
2x
a. f(x)= Vx+35 b. ¢g(x) =
) (¥ ==
&
X = ‘"’é +S W 2 22
, B 7+
X7 = s .
- x 35 SgE = TF
“4* X
§7(x)> xS
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Find the inverse of the function y = 2 l
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 Restricting the Domain to Create a One-to-One Function

Given (1) = (v = 4)" restict the domain fo create a one-to-0ne function, then
ind ‘f‘“]( (). Stte the domain and range 0 lh 1 restll mgfncilons,

5=

Roobeict Vomaie to
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Verifying Inverse Functions
! exists. where

of)x) = x

If fis a one-to-one function, then the function [

(fef Ha)=x  and i

We doot thetverse of a fction s 1. The domaiof ™ it erangeo Ff ond the range

3, ‘ . SF(XS 0,2}
o {7 ithe dominoff - N {(Z z;

The compositibn ofa function and s tverse 15 aways 7. That 5o sa
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X= 912 -

S(E() =
- (56) =

-t 2
X ,'1+:2"? ¥ (.Vﬁ X L

%’(y) 0 ;))(2;24»?\ :,Y/\'—‘z =

VA
07 -2 [Ty — 27 KeerT = X

- ‘ |
Verify that the inverse of f(x)= —1is /™ (x)= -
x-1 \ T
B x) —-———-—“ == = T, =X
FE(x)= F Tarrmt & X
. \ . =
- i = + =
j(’(sz(\c)) &_,(\ " FlE Xer4 =X
t
3)_(35 er?Z/WB
Finding and Verifying an Inverse Function /7 R 9 [o,wB
Use the algebraic method to find the inverse function for f(x) = 2. Then
verify the inverse you found is mxruﬁ /bf""x 3 E’f"a}
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Graphing a function and its inverse:

flx)
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Find the inverse of the function given and graph
both functions in two different colors,
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Find the inverse of the function given and graph
both functions in two different colors.
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Graphing a Function and lts Inverse

In Example 5. we found the inverse function for f(x) = Vi + 2was [ /(x) =
2 @ ] i ¥

1= = 2, = 0. Graph these functions on the same axes and comment on how the
graphs are related.
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| Graphing a Function and Its Inverse
Given the graph shown in Figure 4,11, —  Draw the graph of the inverse function:
Figure 4.11 g-
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SUMMARY

Functions and Inverse Functions

1. If the graph of a function passes the horizontal line test. the function is one-

to-one.
. If a function fis one-to-one, the funm(mj
. The domain of fis the range of £ ™', and the range of [ is the domain of i
. For a function fand its inverse £~ . (fof " N(x) = xand (f ' o f)(x) =
. The graphs of fand j‘“§ are symmetric with respect to the line y = x

b exists.

e e b

N

Using Volume to Understand inyerse Functions

The volume ol an equipoiw cylinder (hciﬂhi cqual to (ﬁ‘i!}l_q{&‘.j‘).
is given by v{x) 3ma (since b = d = 2r), where v(x)
represents the volume in units cubed arlcw:s L TTANT
of the cylinder,

. Find mc volume of such a cylinderif x = 10t

h. Find v '(x). and discuss what the input and output variables
represent. '
. 1 a volume of 10249 Y is required. which formula would be casier to use to
find the radius? What 1\ ths radius?

i V(oY= LT = 1000 F+° ) |
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