· Chain Rule (3.11)


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  or equivalently .

Proof:

While this proof can be done with advanced calculus using the definition of the derivative we have used in previous proofs, that is somewhat beyond the scope of this course.  A more obvious proof is obtainable from one of the alternate forms of the derivative: .





Let . Then .  Multiply by  and then collect one of these terms with the numerator and one with the denominator.  .  This second term is clearly the derivative of g(x).  The first term is the equivalent for the derivative form of f(u), thus .

Quod erat demonstrandum.

[A good mnemonic for this rule is “the derivative of the outside times the derivative of the inside”.]

· General Power Rule (3.12)



If , where u is a differentiable function of x and n is a real number, then  or equivalently .

Proof:




Here, we apply the chain rule .  , and .  Put them together to get .

Quod erat demonstrandum.
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