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 4.3  Logarithmic Functions

To the right is the graph  of the exponential function, 
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. 
1. Name the domain and range of 
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 Since 
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 is one-to-one, it must have an inverse, 
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2. Graph 
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 on the same graph as f.
3. Name the domain and range of 
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4. Algebraically, find the inverse of f.
Definition of the Logarithmic Function

Let a be a positive number with 
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.  The logarithmic function with base a, denoted 
[image: image8.wmf]log

a


is defined by:


[image: image9.wmf]y

x

a

=

log


(

[image: image10.wmf]x

a

y

=


“
[image: image11.wmf]log

a

x

 is the exponent to which the base a  must be raised to, to give x”
You need to be able to convert between logarithmic and exponential form easily!

logarithmic form
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exponential form
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Examples:
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Simplify:

1. 
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   (think: 
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Basic Properties of Logarithms:
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Special bases: Base 10 and Base e ( 2.718
Common logarithm:
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     (the base 10 is dropped, LOG on your calculator)
Natural logarithm:
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( LN on your calculator)
Use a calculator to evaluate the following logarithms correct to 4 decimal places.

1.  log 20


2. ln e


3. 
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4. log (–16)
Solve each logarithmic equation by converting to exponential form.


4. 
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Graphing Logarithmic functions:

Graph 
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4.4  Laws of Logarithms

Laws of Logarithms:
1)  
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Write the following as logarithms of a single expression (in “condensed form”):
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Write as combinations of logarithms of single variables (in “expanded” form):

1.  
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Change of Base Formula
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Usually we choose base 10 or base e (they are on the calculator!)
That makes the Change of Base Formula look like:
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or
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Find the following logarithms with your calculator:


[image: image64.wmf]42

log

5





[image: image65.wmf]3

log

1

.

0







[image: image66.wmf]log7

p


4.5 Solving Exponential and Logarithmic Equations

SOLVING EXPONENTIAL EQUATIONS: 

1. Isolate the exponential expression on one side of the equation.

2. Take the “log” or “ln” of both sides, then “bring down the exponent.”

3. Solve for the variable
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SOLVING LOGARITHMIC EQUATIONS: 

1. Isolate the logarithmic term on one side of the equation; you may need to first combine the log terms using a “Law of Logarithms”
2. Convert the equation into exponential form.
3. Solve for the variable
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