
Math 482: Linear Programming Mikhail Lavrov

Homework #1

Spring 2019 Due Friday, January 25

1. Write a linear program for the following problem. (Do not solve.)

Sally is a lemon-stand owner who sells lemonade and pink lemonade at the seashore. Lemon-
ade sells for 10 cents a cup, and pink lemonade for only 1 cent, but government regulations
require Sally to make at least as much pink lemonade as lemonade. (It is still hot enough at
the seashore that all of Sally’s drinks will be sold, and she can sell any fractional amount of a
cup for the corresponding fractional price of the full cup.) Sally has 100 units of lemon juice
and 150 units of sugar; each cup of ordinary lemonade requires 1 unit of each, while each cup
of pink lemonade requires 3

2 units of sugar but only 1
2 unit of lemon juice. Sally wants to

maximize her profits.

2. Draw the feasible region for this linear program, then solve it.

minimize
x,y∈R

−x− 2y

subject to 3x + y ≤ 12,

x + y ≤ 6,

y ≤ 4,

x, y ≥ 0.

3. Convert the linear program below to equational form.

minimize
x,y∈R

x + y

subject to 3x− y ≥ 5,

y ≥ −1.

4. Let P be the convex hull of the four points (0, 0, 0), (0, 1, 1), (1, 0, 1), and (1, 1, 0) in R3.

Demonstrate that P is a convex polyhedron by writing it as the intersection of closed half-
spaces.

5. (Only 4-credit students need to do this problem.)

(a) Rewrite the problem below as a linear program:

minimize
x,y∈R

2x− y

subject to |x|+ |y| ≤ 1.

(b) Show that the problem below cannot be written as a linear program:

minimize
x,y∈R

2x− y

subject to |x|+ |y| ≥ 1.


