Our Example

Let  
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(1,2) is a critical point.

Is 
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Reminders from Calculus
1.  
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2.
Taylor's Series
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3.  Taylor's Theorem
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4.  If 
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If  
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About that 2nd Derivative

Informal proof:  rotation is positive

Proof:  Taylor's Theorem
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Reminders from Linear Algebra

	Linear Function
	Representation
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For a symmetric 
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For all (x,y), this will be

•
positive if 
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•
negative if 
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Accordingly, 
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•positive definite

•negative definite
The Derivative Defined

For a function  
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F is differentiable at 
[image: image28.wmf]  if there exists a linear transformation 
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Call L the derivative.

Write 
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Our presentation . . . . aims at keeping as close as possible to the fundamental idea of calculus, namely the local approximation of functions by linear functions.  In the classical teaching of calculus, this idea is immediately obscured by the accidental fact that, on a one dimensional vector space, there is a one-to-one correspondence between linear forms and numbers, and therefore the derivative at a point is defined as a number instead of a linear form.  This slavish subservience to the shibboleth of numerical interpretation at any cost becomes much worse when dealing with functions of several variables.







J. Dieudonne 

The Derivative of 
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We seek 
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We determine a.  Choose 
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Therefore,  
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In fact, 
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The Derivative of 
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F is described by 
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We seek 
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As you are anticipating.
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The 2nd Derivative of 
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In fact, 
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so that
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To see that 
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Taylor's Series for 
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Back to 
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We approximate 
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 EMBED Equation.3  [image: image64.wmf]

 EMBED Equation.3  [image: image65.wmf]
Aren't you curious? 
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About that Second Derivative Test

If  
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and 
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The Example Once More


[image: image71.wmf]  has a critical point at (1,2).


[image: image72.wmf]  is positive definite.

Therefore, 
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