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Marks

[10] 1. Consider the problem: maximize x1 subject to x1 ≥ 4, x1 ≥ 8, x1 ≥ 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 solve this
LP. Use the smallest subscript rule to break any ties for entering or leaving variables.
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[20] 2. (4 points for each part) Briefly justify your answers:

(a) Find the value of “Alice announces a pure strategy” and “Betty announces a pure
strategy” for the matrix game:

A =

[
1 2
4 3

]
What do you conclude about the value of the mixed strategy games?

(b) In the matrix game

A =

 1 2 4
4 3 1
5 2 1


someone claims that Alice’s optimal mixed strategy is [1/2 1/2 0] and that Betty’s
is [1/3 1/3 1/3]. Make a quick calculation (without using the simplex method) to
determine whether or not this is true; explain why your quick calculation works.

Continued on page 4
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(c) Let A be a 100×2 matrix game. Argue that Alice has an optimal mixed strategy
where she plays at most two rows.

(d) Give an example of a linear program whose first pivot must be degenerate. How
do you know that the first pivot must be degenerate?

(e) Give an example of a linear program whose first two pivots must be degenerate.
How do you know that the first two pivots must be degenerate?

Continued on page 5
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The End
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