
Math 482: Linear Programming Mikhail Lavrov

Homework #6

Spring 2019 Due Monday, March 11

(Since there is no class on Friday, March 8, this assignment is due on Monday instead. Because
of this, no late assignments will be accepted this time, so that I can post solutions immediately.)

1. In this problem, we’ll use the dual two-phase simplex algorithm to solve

maximize
x,y∈R

3x− 2y

subject to −x + y ≤ −1,

2x− y ≤ 5,

x, y ≥ 0.

(a) Use the dual simplex method to minimize the artificial objective function x + y. You
may want to keep the original objective function as a row of the tableau for part (b).

(b) Use the primal simplex method to maximize the original objective function 3x − 2y,
starting from the basic feasible solution found in part (a).

2. Use the dual simplex method to find some values x, y ≥ 0 such that
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3. Suppose that the linear program

maximize
x,y∈R

x + y

subject to 2x + y ≤ 5,

3x + 2y ≤ 8,

x, y ≥ 0

has the following optimal tableau:

x y s1 s2
−z −4 −1/2 0 0 −1/2
s1 1 1/2 0 1 −1/2
y 4 3/2 1 0 1/2

For each of the following parameters, determine the change in the objective function when
the parameter is changed by a small value, and determine the range in which your prediction
is guaranteed to remain correct.

(a) The right-hand side of the constraint 3x + 2y ≤ 8.

(b) The coefficient of y in the objective function.



4. Suppose that you are playing a game of Rock, Paper, Scissors for money. Each game, the
winner receives $1 from the loser, with one exception: since it is so weird that Paper beats
Rock, whenever the winner played Paper and the loser played Rock, the winner receives $2
from the loser, instead of $1. On a tie, nothing happens.

Set up a linear program for the optimal mixed strategy in this game.

(Bonus: +1 point. Make your computer solve the linear program for you. Explain what tool
you used, and give the answer you got.)

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

All linear programs are either unbounded, infeasible, or have an optimal solution.

Is it possible to have a linear program with constraints Ax ≤ b and x ≥ 0 such that, just by
changing the value of b, we can get a linear program of all three types types?
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