
Math 482: Linear Programming Mikhail Lavrov

Homework #3

Spring 2019 Due Friday, February 8

1. (Updated to fix a problem with the objective value.)

Consider the (unbounded, but don’t worry about it) linear program

maximize
x1,x2,x3,x4∈R

x1 − 3x2 − 2x4
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x1, x2, x3, x4 ≥ 0.

Show that you will cycle infinitely if you use the pivoting rule “pivot on the variable with the
highest reduced cost; when there is a tie for pivot rows, choose the top row.”

(Hint: if you just follow these instructions, there are six pivot steps to do; if you pay attention,
you will not have to do all six steps.)

2. Write a linear program to model this problem, then solve it using the two-phase simplex
method.

Mary must write an essay at least 10 pages long, and wants to put in as many jokes possible.
She needs to add serious material for inspiration; an essay that was all jokes could be at most
12 pages, but for every additional page of jokes beyond that, she would need 2 pages of serious
material. Mary doesn’t have the time to write a very long essay; she has 24 hours until the
essay is due, and it takes her 2 hours to write a page of serious material and 30 minutes to
write a page of jokes. How can Mary maximize the number of pages of jokes she writes in the
essay?

(Pages of jokes and of serious material can both be fractional.)

3. Use the simplex method on the following linear program:

maximize
x1,x2,x3∈R

x1 + 2x2 − x3

subject to x1 + x2 − 3x3 ≤ 3,

2x1 − x2 − 2x3 ≤ 4,

x1, x2, x3 ≥ 0.



4. Use the two-phase simplex method on the following linear program:

maximize
x1,x2∈R

x1 + 2x2

subject to −x1 − x2 ≤ −10,

x1 + 2x2 ≤ 15,

3x1 + 2x2 ≤ 24,

x1, x2 ≥ 0.

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

Your friend was solving a linear program with two inequality constraints on the variables x, y,
as well as the nonnegativity constraints x, y ≥ 0. After adding slack variables s1, s2 to deal
with the constraints, your friend used the simplex method to arrive at the following tableau:

x1 x2 s1 s2
−z −4 0 −2 −1 0
x1 3 1 2 0 0
s2 1 0 1 −1 1

Show that your friend must have made a mistake: there is no linear program of the form
described that can result in this final tableau.

(Hint: what would the starting tableau have been?)
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