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Consider the exponential function f(x) = 2*. Like all exponential functions f is one-to-one. Let’s attempt to find a
formula for f~1(x):

Math 110 - 9.3 Notes
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1. Replace £(x) with §= 460 S Y=21 Ong—to-ome
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3. Solve forY y= the exponent to which we raise 2 to get x
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We now define a new symbol to replace the words “the exponent to which we raise 2 to get x” {'\n N e g Q_ -
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log, x is read  the logarithm, base 2, of x” or “ log, base 2” means “the exponent to which we raise 2 to get x”

Simplifying Logarithms IY\\) evhe to ‘{(“L\: GL'Z % {F\ GO = QD% &Dﬁ
(0>090-%\)

E o Ponentiadl.

1. Simplify log, 32 by using the definition of a logarithm. §U\ C{.{
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2. Simplify log;, 1000 by using the definition of a logarithm.
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3. Simplify log- 49 by using the definition of a logarithm.
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4. Simplify logg % by using the definition of a logarithm. X ?\ LA‘) 3% = R=2
10 Lo wi 3 = A = 2 ) =\
les B Y frowww 89=4=8 %‘a
5. Simplify log; ¢ 4 by using the definition of a logarithm. - % = 9\
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6. Simplify log¢ 6° by using the definition of a logarithm.
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Definition of a Logarithmic Function
Forx>0andb>0, b#1,
y =log, x is equivalent to b¥ =x

The function f (x) = log, x is the logarithmic
function with base b.

Logarithmic: y = log, x Exponential: #” = x. 6 = QOO& 1’32 9\5: ?) g\

Form Form

Note: that logarithm bases must be positive because logarithms are defined as using exponential functions that
require positive bases.

Graphs of Logarithmic Functions

1. Graphy =loggx

a. Create a table using the following x a. Graph 2 easy points y =\ D%
values, then use the rules we learned 1 T
about simplifying to get the y values :
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2. Graphy =log,;x

b. Create a table using the following x

b. Graph 2 easy points

values, then use the rules we learned 1
about simplifying to get the y values :
X Y .
-2 _ y S
4 =Ly -2 4
3
-2 1=_Y o \ . (,: Qé
1 A
7o=_1 D
i AT T ﬁ T
o= | 2|/
! : 3 |f
7= U 4 'f
Q\ ]
H6
.7
ai]
al
3. Graphy =log:x
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c. Create a table using the following x c. Graph 2 easy points
values, then use the rules we learned 1
about simplifying to get the y values 2
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Graphing Exponential and Logarithmic Functions

Graph f(x) = 3* and f(x) = log; x on the same axis

Table for f(x) = 3*
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Finding Equivalent Expressions of a Logarithm

Use the definition of a logarithm to rewrite a logarithmic equation as an equivalent exponential equation or the
other way around.
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log,(0)=c <= b =

1. log1p8 =y 2.logg9 =1
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Solving Logarithmic Equations

1. Rewrite the logarithm in its exponential form

2. Use the following property to solve b™ = b™" is equivalenttom = n
Solve.

1. loggx =2 2.log,x =3
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3. log,9=1 4.l0g, 7 =§
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