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Marks

[8] 1. Consider the two matrix games

A1 =

[

1 −1
−4 4

]

, A2 =

[

1 −1
4 4

]

Assume that A1 is irreducible (i.e., that every strategy is essential) and use linear
algebra to find the value of the game and the equilibrium strategies. How do you know
that the irreducibility assumption on A1 was correct (explain carefully)? Assume
that A2 is irreducible, and try to do the same for A2; how do you know that the
irreducibility assumption on A2 was wrong (explain carefully)?
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[5] 2. Consider the problem: maximize x1 subject to x1 +x2 ≤ 5, x1 ≥ 6, x1, x2 ≥ 0. Write
this as a linear program in standard form. Use the two-phase method, adding an

auxilliary variable x0 to EVERY slack variable equation in the dictionary,

to show that this linear program is infeasible.

Continued on page 4
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[6] 3. Consider the problem: maximize x1 + x2 subject to x1 + 2x2 ≤ 4, 2x1 + x2 ≤ 5, and
x1, x2 ≥ 0. Write the slack variables for this linear program, and write down the dual
linear program and dual slack variables.

Check to see if the following are optimal solutions to the primal linear program using
complementary slackness:

(a) x1 = 2, x2 = 1;

(b) x1 = 0, x2 = 2;

Continued on page 5
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[2] 4. Explain why the following linear program must involve a degenerate pivot: maximize
x1 subject to x1 ≤ x2 + x3, x1 + x2 + 4x3 ≤ 2, x2 + 5x3 ≤ 10, 3x1 + 3x2 + 5x3 ≤ 7,
x1, x2, x3 ≥ 0.

[6] 5. Show that for all m×n matrix games, A, and stochastic s, t of dimension m we have

ScreamAlice((s + t)/2) ≥ (1/2)ScreamAlice(s) + (1/2)ScreamAlice(t)

Evaluate each term in this formula for the game Rock–Paper–Scissors, where s repre-
sents “play Rock always” and t represents “play Scissors always.” Does equality hold?
[This is standard Rock-Paper-Scissors: rock beats scissors, scissors beats paper, paper
beats rock, and each win pays one unit to the winner.]

Continued on page 6
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The End
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