Math 109   Class 20     11/27/07     
Logarithmic Functions
If you know y3 = 5 we developed a short hand way to say what y is.  We say y = 
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.   This gave rise to the equation 
y = 
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 which means the same thing as y3 = x.
Mathematicians do a similar thing for exponential functions.

Common Logarithms [base 10 logarithms]

 y = log x     means    10y = x
log 1 = 0       since  100 = 1
log 10 = 1     since  101 = 10

log .1 = -1     since 10-1 = 1/10 = .1

Try  log 1000      log .0001      log
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What about log (-10)?  Why is this impossible?

For what numbers x can you find log x?
Use the log key on a calculator to find log of some numbers.
Natural Logarithms 
Recall we discussed the number e in a previous section.

I said the most use base for an exponential function is e.  There are logarithms associated with this base.  We use the abbreviation ln which stands for natural logarithm.

y = ln x    means   ey = x

ln 1 = 0          since   e0 = 1

ln e = 1          since   e1 = e
ln e3 = 3         since   e3 = e3
ln
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= .5       since   e.5 =  
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Use the ln key on a calculator to find the ln of some numbers.  For what numbers is it impossible to fine the ln.
Other logarithms

If a is a positive number and a is not equal to 1 then:

y = loga x       means    ay = x
log3 9 = 2         since    32 = 9
log2 .25 = -2     since   2-2 = 
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Properties of Logarithms

Some rules are true for all logarithms regardless of the base.

1.  loga 1 = 0

2.  loga a = 1

3.  loga ar = r

4.  
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If x,y and a are positive numbers with a not equal to 1, and r is any real number, then:

5.  loga xy =   loga x +  loga y

6.  loga x/y = loga x - loga y

7. loga xr = r loga x
Try some examples.

Slide Rule
Logarithmic Functions
For any positive integer a with a not equal to 1, we define the following logarithmic function.

f(x) = loga x

f(x) = log10 x   is usually written f(x) = log x

f(x) = loge x     is usually written f(x) = ln x

We compare the graphs of y = ln x   and y = ex
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f(x)=e^x

f(x)=x
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