MA 16010 Lesson 23

Optimization I

Optimization is all about finding the absolute maximum or minimum of a function, like we
did in lesson 19. The only difference now is that we will have to come up with the function
based on the scenario described in the question.

Strategy

1.

Read the problem carefully, identify the variables, and organize the given information
with a picture.

Identify the objective function - the function we want to maximize or minimize. Write
it in terms of the variables of the problem.

Identify the constraint equation(s) - equations that place constraints on the variables
(if applicable). Write them in terms of the variables of the problem.

Use the constraint(s) to eliminate all but one independent variable of the objective
function (if applicable).

. With the objective function expressed in terms of a single variable, find the interval of

interest for that variable.

Use methods from lesson 19 to find the absolute maximum or absolute minimum value
of the objective function on the interval of interest. If necessary, check the endpoints
of the interval of interest.
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Example 1: A piece of cardboard is 15 inches by 8 inches. A square is to be cut from each
corner and the sides folded up to make an open-top box. What size squares should be cut
out so as to maximize the volume of the resulting box?
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Example 2: A rectangular garden 200 square feet in area is to be fenced off against rabbits.
Find the dimensions that will require the least amount of fencing given that one side of the
garden is already protected by a barn.
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Example 3: A page is to contain 81 square centimeters of print. The margins at the top
and bottom are to be 3 centimeters each and, at the sides, 2 centimeters each. Find the
dimensions of such a page that has the smallest possible total area.
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DIY

1. Find the dimensions of the rectangle, with perimeter 24, that has the largest area.



