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4. How to find the inverse of a one-to-one function - Graphi-

cally

Let f be a one-to one function. Then f(z) = y for any x in the domain
of f and f has an inverse f~!. A point (a,b) on the graph of f is going
to become (b, a) on the graph of f~! since the input is switched with
the output.

The graph of f ' is obtained by reflecting the graph of f in the line y = x.
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Example: Given the graph of f below find the graph of /.
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4.2 and 4.3 Exponential and
Logarithmic functions

Exponential and logarithmic functions represent two fundamental
mathematical relationships that are inverses of each other. Exponen-
tial functions, written in the form f(z) = v where b > 0 and b # 1,
model growth and decay phenomena where a quantity changes at
a rate proportional to its current value. These functions appear in
numerous real-world applications, from compound interest and pop-
ulation growth to radioactive decay.

An exponential function is a function of the form f(x) = L, where

the base b 20 and b = | 1 5=
Note: The independent variable z is in the €Xf’°"€"'~’"0£ !

)= (5) =75
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The exponential function with base e is f(x) =e &, where e = (1 + %)n

asn — 0o. Note e ~ 2.2I3-.

Calculator buttons: ¢ j¢ on — yerg

Recall rules of exponents:
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Example 1. Use a calculator(if needed) to evaluate the function at the
indicated value of x. Round to three decimal places.

af()—Sxatx—Z c flz)=%)"atz=0
:|ZCL\ 5° {Co)= —!,—) 4
—2xatx——3 d. f(z)=23"atz = —1

:p(fb)=2' = ;’)—:.Bi
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Example 2. Graph the function and write the domain and range in
interval notation

N\
1) f(z) =[3°
\ x|y=23"
)
7! 25
0 %=1
J¥=3 X
3 =0
?

HAS 94=0 HA. 94=0
domain: (s, ™) domain (-, )

(range (©, c3)) range : (9,19
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Example 3. Use the graph of the parent function to describe the

tra ion that vields the graph of ¢. 1
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2. Section 4.3 Logarithmic Functions

The inverse of the exponential function f(z) = b" is called logarithmic
function with base -
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Notation for logarithmic function: 4()( = 1932, X X

2

Domain: D;,, |03&X ’\13 (0,60) — r‘o‘na'(QZ— Z)(
Range: 04//032>& ys (o=, 89 = odbmaih of

Asymptote: \[ A . ( X=0

A logarithmic function is a function of the form f(x) = le%l X, where
2 20 , and the base b 2© and b F L,
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Special Logari’chms:l;> e :PC < )= lOB o N = lﬁg X

1) common log:

2) natural log: N =—e ;f,(x): ,'O%C X = 1nx

Example 4. Write the logarithmic equation in exponential form.

1. log,8 = 3 D) le;ﬁ ) L°5;o:' = )<E

2. 10g10 7 =T lo — 7—
3.1 =5 | =S _ ‘ l=o
4 logll/2 y() 3) O%lz LAY@ H) l.“al =7 la&
.Inl = _
EARNEIEN e =|
Example 5. Write the exponential form in logarithmic equation.
A -7
1. 5" = 23 ) S =25 AR g%
1 =%
]2 _ oo _L5= -

Example 6. Use the definition of logarithmic function to evaluate the
function at the indicated value of x without using a calculator.

T _1 log _ 1§ =2
Vlogezs =1 ) (3522
L. f(x) =logszatax =25 \&033— J :

57 =25 S =°%

2. f(z) =logyxratx =38

2) 10323 =7 log, 3 =3
3. f(x) =logx at x = 100000 21 =3
2> =%
— _ 9
4. f(x)=Inzatzx=e 3) 103109,000:? pres
?
5. f(z) =logx at z = 0.001 0 =(o0&°
IO‘—"= [OOOOD
6. f(x)=Inzatx == \') I%e/q:? -9
1
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7-f(95)=10g4:€at:c:1 '4) lOSq":O
b) leg ©=unddyed
8. f(z) =logyxatx =0 ) O<3L W\A%\

9. f(x) =logyx at x = —16 (‘) \0%3(:%) “Whi' 7
L IO ’ '_:,.L%

Example 7. Use a calculator to evaluate the function at the indicated
value of z.

1. f(x) =logz atxz =123

2. f(x)=Inxatz =2

Basic Properties of Logarithms with base b, where b > 0, b # 1, and
x>0

1 log,1= ©  because L =)

2) logyb = 1 because g =b

3) ogk? =% because :g" (4&) =
4) b8 = A because 4 (') =x

EX Use the properties of logarithms to s1mp11fz the expression, without

using a calculator (_,-—-7
1) togy 0t S)( 3) 6log,(1/4) = € 103‘1 ¢ = é,(_—[):— ?
2)log 51 =0 4) 4 413& ) = SX +\§j _,l__': S
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