M 1310 3.7 Inverse function

One-to-One Functions and Their Inverses

One-to-One Functions and Their Inverses

Let f'be a function with domain & f1s said to be one-to-one if no two elements in A

—

have the same image. This means that f(x ) # f(xy) whenever x # x
-—

Horizontal Line Test
A function is one-to-one if no horizontal line intersects its graph more than once.

Let f'be a one-to-one function with domain A and range B. Then fhas an inverse
function, which is denoted by / “1 " The inverse function has domain B and range A

and 1s given by f'l(y) =xe f(x)=yforeachyin B.

Property of Inverse Functions

f_l(f(x)) =xforeach xin A and_f(f_l(x))= x for each x 1n B.
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Let f be a function with domain A. f is said to be one-to-one if no two
elements in A have the same image.

Example 1: Determine if the following function is one-to-one.
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Horizontal line test. (i& \ A YL I

Which of the following is a one-to- one function
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e A one-to-one function has an inverse function.("FS Inverse 18§ « i-\u\h c-l-m/\\
e The inverse function reverses whatever the first function did.

9

Example: The formula f ()C) = gx + 32 is used to convert from

x degrees Celsius to y degrees Fahrenheit. The formula

5
g (x) = 5 (x — 32)is used to convert from x degrees Fahrenheit to

y degrees Celsius

e The inverse of a function f is denoted by £~ !, read “finverse”.

. 1
 f (x)im

Example: Assume that the domain of fis all real numbers and that fis one-to-one.
If f(7)=9andf(8)=-12

f_1(9)? = —7

—_— e—

f(-12)? = €

Assume that the domain of fis all real numbers and that f'is one-to-one. If
S(7)=17andf(-5)=-11

-N7\= 17T <amu @
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If fand g are inverse functions, f(—2)=3and f(3)=-2.Find g(-2)= —p_‘(_ 2)__5
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If f and g are inverse functions, f(—1)=-2and f(3)=7.Find g(-2).= ’P ) /— Q) - )

—_—

Domain and Range:

The domain of f'is the range of £ ~! and the range of fis the domain of f -

&WW\Q):V\ £ G&V\g '\Sw(‘l"b‘/\ c])[@m" L Nveyse 8

These two statements mean exactly the same thing:

1. fis one-to-one (1-1)
2. f'has an inverse function
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Property of Inverse Functions *? ('p ! ( X\> - -S'\ -‘( 4‘ ( X‘)> = )(

Let fand g be two functions such that ( f o g)(x) = X for every x in the domain

of g and ( go f )(x) = X for every x in the domain of fthen fand g are
inverses of each other.

Example:
Show that the following functions are inverses of each other.

3—x

S ==

and g(x)=3—4x
3 (2-Yy)

r[ﬁo(x\\ = i(S—%\: m
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=3 (3-x)
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How to find the inverse of a function: (if it exists!)

Replace 13 f(x) i) by ccy”.
Exchange x and y.
Solve fory.

Replace “y” by « f_l (x) »

Verify! ,C(_p-'(x\\= ‘F[-r—'/X‘\\ =

A e

Example: o | >
Find the inverse function of -ji@é-) =2x-17. 'g (f ! (k\> = -,() (:E X‘\‘—J?l

“&=@><-7 = (% x4 ) T
= 2y -7 =X+ 7-T= XV
471 1 —I 'Pq[-C(X}X:-C —(/QX-7>
R % =5 (x-7)+3
_l_& _] ;X‘zz_ 4%:3(\/
Q\( '|'—5' - (g

Assume f'(x) is a one-to-one function. Find the inverse function f'(x)given

that W
Fe)=5x" -2 0 = 3><4;2
X = ug’—fl
+2 + 2 _ﬁ-‘/x>; 3 M 17
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Find the inverse function f - (x) given that

1
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Assume g(X) is a one-to-one function. Find the inverse function g~ (x)given
that
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Assume g(X) is a one-to-one function. Find the inverse function g ' (x)given
that

g =2
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