Lecture 14 - June 4

e 5.2 Inverses

Upcoming Deadlines

e 5.1-4 Homework (June 8)
e 5.5-6 Homework (June 10)
e Exam 2 (June 11)

e 6.1-2 Homework (June 15)
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One-to-one Functions

A function is one-to-one if any two different inputs in the domain correspond
to two different outputs in the range. That 1s, if x; and x, are two different
inputs of a function f, then f is one-to-one if f(x;) # f(x7). )

2 () (T

Domain Range Domain Range

(a) One-to-one function: (b) Not a one-to-one function: (c) Not a function:
Each xin the domain has yy is the image of both x4 has two images,
one and only one image X, and x;. yyand y,.
in the range.

Are these functions 1-to-1?
15. {(2.6). (=3,6). (4.9).(1.10)} 16. {(—2.5).(—1.3).(3.7). (4. 12)}
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Horizontal Line Test

Horizontal-line Test

If every horizontal line intersects the graph of a function f in at most one
point, then f is one-to-one. _J

Figure 9
f0x,) = fx) = hand x; # xy; fis not
a one-to-one function.

Vi
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Example

In Problems 19-24, the graph of a function f is given. Use the horizontal-line test to determine whether f is one-to-one.
\.19. y 20. y 21. y

|/

<

-3r -3r -3
22, 23. 24. y
3 —
_EI} L [ [ B I [
/ -3 -3 3 x
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Inverse Functions

Saturday, June 2, 2018 3:20 PM

Suppose that f is a one-to-one function. Then, to each x in the domain of f,
there is exactly one y in the range (because f is a function); and to each y in the
range of f. there is exactly one x in the domain (because f is one-to-one).
The correspondence from the range of f back to the domain of f is called the
inverse function of f. The symbol ! is used to denote the inverse of f. _J

Domain of f = Range of f! Range of f = Domain of f?

Domain of f Range of f

Range of f - Domain of £~
: — Apply f Apply ™' —
[nput x from domain of f f(x) —_— FYf(x) = x
. 1 Apeyf — Apply f —~
[nput x from domain of f — [ (x) — | f(fFix) =x

In other words,

f(f(x)) = x where x is in the domain of f

f(f Y(x)) = x where x is in the domain of f 1

Complete Page 5



Example

In Problems 25-32, find the inverse of each one-to-one function. State the domain and the range of each inverse function.

. 25. Annual Rainfall

Location (inches)
Mt Waialeale, Hawaii 460.00
Monrovia, Liberia 202.01
Pago Pago, American Samoa 196.46
Moulmein, Burma 191.02
Lae, Papua New Guinea 182.87

Source: Information Please Almanac

410

30. {(=2.2).(=1.6),(0.8), (1. =3). (2.9)}

-10
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Geometric Interpretation

The graph of a one-to-one function f and the graph of its inverse f ! are

symmetric with respect to the line y = x. _J
Yy y=1fx) y=x
(@5, bo)——
_ g1
'{bge a,)
(a4, by) X
(b, a,)
(by, ay)
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Example

In Problems 4348, the graph of a one-to-one function f is given. Draw the graph of the inverse function f~'. For convenience (and as a
hint), the graph of v = x is also given.

LY 'IH;- J:';_ y=x 4"- jé_ y=x 45- y3_ y=x
(1.2)
0, ¥ -/ 2 -/
|l[_|1 ) L1 [ B .L/.l ! [ [
3 3 X -3 (1,00 3% -3 3x
- (-1, -8 -
(-2.-2) (-2, -2) " |0 -1) i
3+ 3 —3
46. % y=x 47. ¥ y=x 48. ¥ y=x
3t al 2r
(-2,1) -
| | | | | | ] I""/ ] 1 1 | 1 1
3 3% -3 3x -2 2 x
T -1) i -
2+ | _2_
3 -3
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Finding an Inverse

Procedure for Finding the Inverse of a One-to-One Function

STer 1: In y = f(x), interchange the variables x and y to obtain

1

This equation defines the inverse function £~ implicitly.

STEP 2: If possible, solve the implicit equation for y in terms of x to obtain the
explicit form of f %

y-F (x)
STEP 3: Check the result by showing that
)] ] R
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Example

Finding the Inverse Function

The function
2x + 1

f(x):ﬁ

1s one-to-one. Find its inverse and check the result.

x = 1
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Example

Finding the Inverse of a Domain-restricted Function

Find the inverse of y = f(x) = x*if x = 0. Graph f and f ..
The function y = x? is not one-to-one. [Refer to Example 2(a).] However, if we
restrict the domain of this function to x = 0, as indicated, we have a new function
that is increasing and therefore is one-to-one. As a result, the function defined by
y = f(x) = x%. x = 0, has an inverse function, f .

Follow the steps given previously to find £

2, x = 0. interchange the variables x and y. The result is

STEP 1: In the equation y = x
x =y y=10

This equation defines (implicitly) the inverse function.
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Example

83. Find the inverse of the linear function

flx)=mx+b m=0
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Example: Temperatures

9
92. Temperature Conversion The function F(C) = EC + 32

converts a temperature from C degrees Celsius to F degrees
Fahrenheit.

(a) Express the temperature in degrees Celsius C as a
function of the temperature in degrees Fahrenheit F.

(b) Verify that C = C(F) 1s the inverse of F = F(C) by
showing that C(F(C)) = Cand F(C(F)) = F.

(c) What is the temperature in degrees Celsius 1f 1t is
70 degrees Fahrenheit?
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