Section 4 — Evaluate Logarithms and Graph Logarithmic Functions

Definition of Logarithm with Base b

Let b and y be positive humbers with b= 1. The logarithm of y with base &is denoted by loggy and is

defined as follows:
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Rewrite the following equations in logarithmic form.
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Rewrite the following equations in exponential form.
a.) log32=>5 b.) logypl=20 c.) logys25 = -2 d) logs5=1
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A couple of special properties:
Loqarithm of 1

Logarithm of & with Base &
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Evaluate the logarithm. L -
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Special Logarithms
Common Logarithm
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Example 4

Use a calculator to evaluate the logarithm.
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Natural Logarithm
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Example 5

The sales of a certain video game can be modeled by y = 20 In(x — 1) + 35 where y is the monthly
number (in thousands) of games sold during the xth month after the game is released for sale

(x > 1). Estimate the number of video games sold during the 10™ month after the game is released.
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Inverse Functions
By the definition of logarithm, it follows that the logarithmic function g(x) = logeyx is the inverse of the

exponential function f(x) = b*. This means that :
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Stmphfy € expression.
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Find_the_invérse of the function.
a) y=§ b) y=6 c.) y=In(x-4 d) y=Ih(x+3)
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Graphing Logarithmic Functions k\‘} =€ 7Y = e g
You can use the inverse relationship between exponential and logarithmic functions to graph

logarithmic functions.

Pavent Graphs for Logarithimi Punciions

The graph of fix) = log, &is shown bedow ford =1 and for B« &« 1, Because
fix) = log, £ and gix) = B are inverse functions, the graph of fi3j = og, %
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Hate that the p-ads is a vertical asymptote of the graph of /I8 = log, x.
The domaln of fix) = kog, ¥ i53 =0 and the range s all rsal nubers,



Example 8

Graph the logarithmic functions. State the domain and range.

a.) vy = logsx
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c)y=log{x+3)+1
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