Logarithmic Functions and their Derivatives

Recall from our discussion of continuously compounded interest and exponential functions that we defined the following limit as ‘e’. 
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 also true for a continuous variable.

Also we have: 
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. Now let’s find the derivative of a log function, base ‘a’.
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                                       The plan is to let 
[image: image4.wmf]00

 and as 0, so will 0

xx

hxh

xx

DD

=D®=®

.




        We’ll multiply by 
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 and move the numerator up to an exponent!
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        Now substitute 
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 and use the second formula for ‘e’…
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 if we use base ‘e’ we have: 
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      Now consider y = ln(-x).             Here’s 
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What is its derivative for x < 0?  Well… 
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. The same!

So 
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 but I thought we only needed  y = ln x  + C  for the indefinite integral?

Recall x > 0? Well, rather than writing that each time, we can use 
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