Mathematics of Games Homework Assignment 1

Do problems 2, 3, and 7 from Section 2 of Straffin (p. 11 - 12), and the following
extra problem:

Consider a zero-sum matrix game with the payoff matrix

A B

Alb5 25

B|5 -25
Suppose you are Colin (player 2) and you know for a fact that Rose will be
playing a 50-50 strategy; that is, she uses A half of the time and B half of the

time. What would be your best strategy in this case? (Hint: as Colin, how
much would you expect to win/lose per game with either strategy??7?)

Also analyze this game by using the principle of Repeated Dominance. Did you
get the same answer in both cases? If not, explain in your own words why it
makes sense that the answers are different.

For anyone who does not yet have the textbook, here are writeups of the as-
signed problems from the book:

2. Use the Principle of Repeated Dominance (which says that after deleting
dominated strategies for either player, you can delete strategies which are newly
dominated for either player, and continue until you arrive at a game with no
dominated strategies) to reduce the following game as far as possible:

/A B C D E
AT 1 1 2 2
B2 1 1 1 2
cl2 2 1 1 1
D|2 2 2 1 0

3. Find all saddle points in each of the following games, and draw the movement
diagrams for the diagrams in (b) and (c).

a.
A B C D
A3 2 1 2
Bl2 1 3 0
Cl2 2 2 2
b.
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7. In the movement diagram for the 4 by 4 matrix game we played in class,
given by the following payoff matrix,

A B C D
Al12 1 1T 0
Bl 5 1 7 -20
cC|3 2 4 3
D|-16 0 0 16

notice that in the movement diagram, all outcomes tend towards the saddle
point: no matter where you start, if you follow the arrows indicating best re-
sponses, you will eventually end up at the equilibrium. Is this true for any
game that has a saddle point? (Hint: no, and one of the questions from this
homework provides an example where this doesn’t happen!)



