Logarithms

The equations  
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  and 
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 are equivalent.  The first equation is in logarithmic form and the second is in exponential form.

The equations  
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 are inverse functions.  

Because 
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 is the inverse function of 
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, it follows that the domain of 
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 is the range of 
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, which is all positive real numbers or 
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.  In other words, 
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 is defined only if x is positive.

Common logarithms
The function defined by 
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, where x > 0, is called the common logarithmic function.

Natural logarithms

The function defined by 
[image: image12.wmf]()logln

e

fxxx

==

, where x > 0, is called the natural logarithmic function.

Properties of logarithms to memorize:

1.
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2.
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3.

[image: image21.wmf]ln

b

eb

=

, because 
[image: image22.wmf]bb

ee

=




[image: image23.wmf]log

b

a

ab

=

, because 
[image: image24.wmf]bb

aa

=


4.
If 
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Change-of-Base Formula

Calculators have only two types of log keys, one for common logarithms (base 10) and one for natural logarithms (base e).  To evaluate logarithms to other bases, use the change-of-base formula.

Let a and b be positive real numbers such that 
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Examples:   1.
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2.
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Properties of logarithms (when a, M, and N are a positive real numbers and a 
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Single log form


Expanded log form


[image: image34.wmf]log()

a

MN




=

[image: image35.wmf]loglog

aa

MN

+




[image: image36.wmf]log

a

M

N

æö

ç÷

èø




=

[image: image37.wmf]loglog

aa

MN

-




[image: image38.wmf]log

N

a

M




=

[image: image39.wmf]log

a

NM


_1160108529.unknown

_1160109415.unknown

_1160110120.unknown

_1160226752.unknown

_1160226866.unknown

_1160227163.unknown

_1160227164.unknown

_1160226939.unknown

_1160226778.unknown

_1160110384.unknown

_1160110476.unknown

_1160226693.unknown

_1160110152.unknown

_1160109488.unknown

_1160109516.unknown

_1160109454.unknown

_1160109289.unknown

_1160109394.unknown

_1160109405.unknown

_1160109375.unknown

_1160108609.unknown

_1160108701.unknown

_1160108860.unknown

_1160109084.unknown

_1160108737.unknown

_1160108654.unknown

_1160108566.unknown

_1160107610.unknown

_1160108331.unknown

_1160108479.unknown

_1160107876.unknown

_1160107562.unknown

