NOTES:  CHAPTER 9

ALPHA CHIANG – MATHEMATICAL ECONOMICS

9.1 Optimum Values and Extreme Values

· economics is by and large a science of choice.

· common criterion of choice among alternative in economic is the goal of maximizing something or minimizing something

· optimization – means quest for the best

· maximum and minimum as mathematical concepts – collective term is extremum.

· Optimization:

· delineate an objective function

· independent variables are choice variables

· eg. ∏ is the object of maximization and Q is the choice variable.

9.2 Relative Maximum and Minimum : First Derivative Test:

Given 
[image: image1.wmf](), the first derivative () plays a majo

r role in the search for extreme values.
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We assume that 
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is continuous and possesses a continuous derivative.
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 is a necessary condition for relative extremum.  It is necessary but not sufficient to establish a relative extremum.

First derivative test for relative extremum:  If the first derivative of a function 
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 then the value of the function at 
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will be 

a. a relative maximum if the derivative 
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 changes its sign from positive to negative from the immediate left to the point 
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 to its immediate right.

b. a relative minimum if the derivative 
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 changes its sign from negative to positive from the immediate left to the point 
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 to its immediate right.

c. neither a relative maximum or minimum if 
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has the same sign on both the immediate left and right of point 
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. (true for inflection point).
9.3 Second and Higher Derivatives

Derivative of a derivative: 
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If the second derivative exists for all x values in the domain, the function 
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 is said to be twice differentiable.

Interpretation:  rate of change of the function f’.  Rate of change of the rate of change of the original function.

9.4 Second Derivative Test
If the first derivative of a function 
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 then the value of the function at 
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will be
a. a relative maximum if the 2nd derivative value at 
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b. a relative minimum if the 2nd  derivative value at 
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 is 
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Drawback:  no unequivocal conclusion can be drawn in the event that 
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 For then the stationary value 
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 can either be a relative maximum, or a relative minimum, or even and inflection point.  When this is encountered, resort to first derivative test.
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