23

Lesson 23

23.1 Optimization

Idea: Find absolute maximums or minimums of functions which model word problems.

Strategy

1.
2.

Draw a picture to represent the problem. Include variable names in this picture.

Identify the objective function, i.e. the function we want to minimize or maximize.
Use the variable names from step 1.

. Identify the constraint equation(s), i.e. the equation(s) which describe the constraints

on the variables. Use the variable names from step 1.

. If applicable, use the constraint equation(s) to rewrite the objective function in terms

of one variable.

Identify the interval of interest of the objective function, i.e. the interval of valid inputs
into the objective function.

Find the absolute extrema (if any exist) of the objective function on the interval of
interest. If applicable, check the endpoints of the interval of interest.
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Example 1: A piece of cardboard is P£ inches by D€ inches. A square is to be cut from each
corner and the sides folded up to make an open-top box. What size should the squares be
cut to maximize the volume of the resulting box?
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Example 2: Find the dimensions of the rectangle, with perimeter 36, that has the largest
area.
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Example 3: We want to fence a rectangular garden alongside a wall of the house. Find the
least amount of fencing needed so that the area of the garden is exactly 400 ft>. Note that
one side of the garden is protected by the house wall.
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Example 4: We are designing a poster. We want the poster to contain a printing section

in the middle with an area of 49 cm?. We also want the poster to have 2 cm margins at the
top and bottom and 3 cm margins on the

sides. Find the dimensions of such a poster which
has the smallest possible area.
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