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1. Recall the definition of a symmetric many player general sum game:

Definition: A n-player game ((X1, Xa, -+, X,), (U, Us, -+ ,Uy,)) is said to be symmetric if

(i) X1=Xo=---=X,, = X (say); and
(ii) for any permutation 7 of the numbers {1,2,--- ,n} we have
Un(i) (Tn(1), Tr(2)s s Tn(my) = Ui (21,22, -, Tn)
for every x1,29, - ,x, € X.
Show that

a) For a two-person zero-sum game with payoff matrix A, symmetric means A is skew symmetric.
g
(b) For a two-person general-sum game with payoff matrices (A4, B), symmetric means A = BT.

(c) Suppose for every ¢,j € {1,2,---,n} we have U; (z1,22, -+ ,zn) = U; (21,22, - ,x,) for all
T1,%a,- - ,x, € X. Is the game necessarily symmetric?

2. Definition: A graph G := (V, E) is called a complete bipartite graph if V.= V; UV, with V1 NV, = 0,
Vi#0and Vo # 0 and E = {(’Ul,vg) ‘vl c Vi, € Vg}

Suppose G is a finite complete bipartite graph and consider the game of coloring on G, that is, a many
player game where the players are the vertices and moves are coloring your own vertex with utilities

given by
> 1(C(u) =C(v)) if C is proper coloring;
U, (C) := S uev
0 otherwise.

Show that G has a unique pure Nash equilibrium and find it. From here or otherwise find the chromatic
number of G.



