· Power Rule (3.3)




If n is a rational number not equal to 0 (constant case above), then the function is differentiable and . For f to be differentiable at x=0, it must be a number ∋ is defined on an interval containing 0.  

Proof #1 (by mathematical induction):
Case 1: n=1


Let , then .


Case 2: Assume the rule works for n, and prove for n+1, i.e, that is , then .



Let , and let , then 

Quod erat demonstrandum.

	Proof #2 (by using the binomial theorem):









	Case 1: n ∈ : To complete this proof, we will apply the Binomial Theorem: , i.e. for example, n=4:  , where , thus for , and in general, for , , and 


	Thus, employing this theorem, let , then  apply the theorem and simplify.

	Case 2: n ∈ .  This case requires application of the chain rule, together with the natural number case above, since all rational numbers can be written as a combination of roots and powers.  Note that both these cases actually exclude the case of n=0 since that case is handled by the constant case previously addresses.


	Case 3: n ∈ .  This case requires advanced calculus to prove and is beyond the scope of this course, but is essentially a limiting process involving the fact that all real numbers can be approximated as closely as we like to a rational number, to which we can then apply case 2.  So,  as we would expect.

Quod erat demonstrandum.
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