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Class Note & Practice Problems, 2020 (Topic: Two person zero-sum game)

MI504/MS510 : Mathematical Programming

[All symbols used in this paper have their usual meaning unless otherwise stated ]

1. For each of the following payoff matrices find v+ and v−. Determine the saddle points, if exist?.

(a)

[
2 7

3 1

]
(b)

[
2 1 3

1 1 4

]
(c)

 3 6 5

2 0 2

4 6 4


2. Find a necessary and sufficient condition that the payoff matrix

[
a b

c d

]
has saddle points?

3. Find a necessary and sufficient condition that the payoff matrix

[
0 b

c 0

]
has saddle points?

4. Determine whether there are saddle points, using dominance rule.

(a)

 1 0 3

2 4 6

0 3 −1

 (b)

 1 5 3

2 4 1

0 −1 1

 (c)


3 0 −1 0

1 1 −2 1

0 3 3 1

2 2 0 1


5. In the game given by the payoff matrix

[
−1 2

3 1

]
find the expected payoff E(X,Y ) to player A when A

uses the mixed strategy A = (13 ,
2
3) and B uses the mixed strategy Y = (34 ,

1
4).

6. If X = (.2, .8) and Y = (.5, 0, .5) are mixed strategies for A and B in the game given by the payoff matrix[
2 1 3

1 1 4

]
, then compute the expected payoff E(X,Y ) for A.

7. If (X1, Y1) and (X2, Y2) are equilibrium pairs of a two person zero-sum game, then prove that (X2, Y1) is

an equilibrium pair.

8. Let X = (.6, .3, .1) and Y = (.3, .4, ..3) be mixed strategies for players A and B in the two person zero-sum

game given by the payoff matrix

 2 1 2

4 3 0

1 2 4

. Determine whether (X,Y ) is an equilibrium pair.
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