3.4:  The Chain Rule

A. Theorem 2.11: The Chain Rule

If y = f(u) is a differentiable function of u and u = g(x) is a differentiable function of x, then y = f(g(x)) is a differentiable function of x and
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or equivalently,
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B. Theorem 2.12:  The General Power Rule

If 
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, where u is a differentiable function of x and n is a rational number, then
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or equivalently,
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Examples: 3,18,32,56,60

C. Theorem 2.13:  Derivative of Natural Logarithmic Function

Let u be a differentiable function of x.

1.  
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2.  
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D. Definition of Logarithmic Function to Base a
 
If a is a positive real number (a≠1) and x is any positive real number, then the logarithmic function to the base a is denoted
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Definition of Exponential Function of Base a


If a is a positive real number (a≠1) and x is any real number, then the exponential function to the base a is denoted and defined by
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Examples: 82,84
E. Theorem 2.15:  Derivatives of Bases Other than e
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Examples: 124,130
F. See Page 155 for Summary of Differentiation Rules
Other Examples: 103, 159
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