3.4 Properties of Logarithmic Functions

Properties of Logarithms

Let x and y be positive numbers and ¢ by any number. (j‘.\f

Product rule: log(x-y) =£)_g.x + log y

Quotient rule: log( yj _g X = Lg Yy

Power rule: q:)gWZ clogx

Example 1: Expanding the Logarithm of a Product

Assuming x and y are positive, use properties of logarithms to write each logarithms as a sum of logarithms

or multiples of logarithms.

a) log(8xy") b) f(x)=log, (16x)
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Example 2: Expanding the Logarithm of a Quotient
Assuming x is positive, the properties of logarithms to write each logarithm as a sum or difference of
logarithms or multiples of logarithms.

a) In x1+5 b) logi/gg.qg
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Example 3: Condensing a logarithmic Expression
Assumin%re positive, write each logarithm as a single logarithm
(xy

a) lnx’ N b) log x —logl0, 0
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Change -of-Base Formula for Logarithms
For positive real numbers a, b, and x witha # 1 and b # 1

log, x i

log, x =
8 log b
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Graphing Logarithmic Functions

y

f(x) =log, x

,3)
(b,2)

a). g(x)=logsx

b). h(x)= logl X
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