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Conversion Formula for Logarithms
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Differentiation of Exponential Functions
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The Derivative of the Exponential Function

Example

Differentiate the function f (x) -x^X
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Differentiation of Exponential Functions

The Chain Rule for Exponential Functions
lf u(x) is a differentiable function of x, then
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Differentiate the function f (x) - xe2r .
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Differentiation of Exponential Functions

Example
Find the lqrge-st and smallest values of the function
F(x) = {'-z!_pver the closed interval 0 < x ;..-2.
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4-3. Differentiation of Logarithmic and Exponential
Functions

Derivative of In x

lrnx) - 1
dx' ' ,X

for x>0

Example
Differentiate the function f(x)rx.Jl{...
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Differentiation of Logarithmic Functions

The chain Rule for Logarithmic Functions d p,/n r.,il
It u(x) is a differentiable function of x,then /xt tJ,* J /
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Differentiation of Logarithmic Functions
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Example
Differentiate the function f (x)- In("3 - 5x + 4).
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Differentiation of Logarithmic Functions

Example
Find an o y: x llnx atthe point
where X - e.
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Logarith m ic Differentiation

Differentiating a function that invotves products, quotients, or
powers can often be simplified by first taking the logarithm of
the function.

step 1. Take logarithms of both sides of the expression for
f (x) and simplify the resulting equation.

step 2. Use the chain rule to differentiate both sides.

Step 3. Multiply both sides with f (x)to get f,(x).
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Logarith m ic Differentiation

Example
Use logarithmic differentiation to find the derivative of

f (x\ - +f 2x + 1\ / V 1-3x'



Logarith mic Differentiation

Example
Use logarithmic differentiation to find the derivative of

f(x\ - es'82 +?)\ / (1 -x)5
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