MA 16010 Lesson 25

Optimization III

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.

Revenue: R = (unit price) x (quantity)
Profit: P = (revenue) — (costs)



MA 16010 Lesson 25

Example 1: A company manufactures boxes. A certain type of box must have a volume of
534 cubic centimeters. The material used to make the sides of the box costs 4 cents per
square centimeter and the material for the top and bottom of the box costs 8 cents per
square centimeter. If the length of the box is twice the width, find the dimensions of the
box that will minimize the cost of construction.
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Example 2: Find the point(s) on the parabola y = %xz closest to the point (0, 6).
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DIY

1. A company’s marketing department has determined that if their product is sold at the
price of p dollars per unit, they can sell ¢ = 3400 — 200p units. Each unit costs $6 to
make.

(a) What price, p, should the company charge to maximize their revenue?

(b) What price, p, should the company charge to maximize their profits?



