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12.3
Optimization













Absolute Extrema of a Function:  Let f  be a function defined on an interval I that contains the number c. Then

f(c) is the absolute maximum of f on I if 
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  for all x in I.

f(c) is the absolute minimum of f on I if 
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  for all x in I.

The Extreme Value Property:  If  f (x) is continuous on the closed interval [a, b], then

f (x) attains its absolute extrema on the interval either at an end point of the interval (a or b) or at a critical number c in the open interval (a, b).

How to find the Absolute extrema of a continuous function f on [a, b] 
Step 1: Find all critical number of f on the interval [a, b]

Step 2: Compute f(x) at each critical number found in Step 1 and at x = a, b.

Step 3: Select the largest and smallest values of f(x) obtained in Step 2. These are the 
             absolute maximum and absolute minimum, respectively.

Ex: Find the absolute extrema of the following function on the given closed 

       interval.
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The Second Derivative Test for Absolute Extrema: 




Suppose that f(x) is continuous on an interval I where x = c 




is the only critical number such that f '(c) = 0. Then,





if f ''(c) > 0, then f has the absolute minimum f(c)  and





if f ''(c) < 0, then f has the absolute maximum f(c). 


Ex: Find the absolute extrema, if any, of the function f(x) = 
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Average Cost: Athe average cost per unit is the total cost of producing x units divided by the number of units produced i.e.   C(x) = 
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Ex: A manufacturer estimates that when q units of a particular commodity are produced 
       each month, the total cost will be 
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 dollars, and all q units can be 
       sold at a price of 
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dollars per unit.

a) Find the level of production that results in maximum profit. What is the maximum 

     profit?

b) At what level of production is the average cost per unit minimized?

Ex: there are 320 yards of fencing available to enclose a rectangular field. How should this fencing be used so that the enclosed area is as large as possible?


Ex: a closed box with a square base is to have a volume of 250 m3. The material for the top and bottom of the box cost $2 per m2, and the material for the sides costs $1 per m2. Can the box be constructed for less than $300?
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