MAT 3749 2.3 Part I Handout

 Derivatives
Let 
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 be defined on an open interval I, and 
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provided that this limit exists.  In this case, we say that 
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 is differentiable at 
[image: image8.wmf]a
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 Example 1
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	Analysis


	Proof




 Theorem
If 
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 is differentiable at 
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, then 
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 is continuous at 
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.

	Analysis

We want to make a connection between continuity and differentiability at 
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.
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	We want to show…
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	Compare 
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	Rewrite 
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	Is the process reversible?
	


	Not the end of the world…at least it gives us an idea of finding a connection between 
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	What is an obvious relation between
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	What can we say about 
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	Good job…we can get to 
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Question remains: how to reverse the implication from 
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?  Can we mimic the process above?



	What is an obvious relation between 
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	What can we say about 
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	Proof
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 is differentiable at 
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And, for 
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 Now,
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Thus, 
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 is continuous at
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.




 Remark
The converse of the theorem is false.
	Statement: 
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Converse:  
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 Example 2

Give a counterexample of the converse of the last theorem.
	


 The Derivative as a Function

If 
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 is defined on an open set 
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, we say that 
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is differentiable on 
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 if 
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 is differentiable at every point of 
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 Change of Variables in Limits
“Change of variables” is a technique you have used frequently to evaluate limits in a completely natural way.  To formulate this technique formally and justify it rigorously, however, is a task requiring some subtlety.

 Example 3
Evaluate the limit
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Classwork

Determine if the following statement is true.  Prove it if it is true.  Otherwise, provide a counterexample.
If 
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is differentiable at 
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