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ABSTRACT

A vector matrix gameisdefined by B;’s of real n x n skew smmetric matrices together with
the Cartesian product S,, x .S,, of the set of all the n-dimensional probability vectors S,,, that
is, Sy == {r = (21, ,2,)T €R" : 1; 2 0,37, z; = 1}, where the symbol 7 denotes the
transpose.

Vector matrix game can be regarded as a special case of vector sadle point problem which
has been studied by many authors, and as a vector version of well-known (scalar) matrix game.
Recently, we formulated a Wolfe type dual problem for a linear vector optimization problem
and established equivalent relations between the dual problem and certain vector matrix game.

However, as far as we know, there are very few papers which directly treat with solutions
for vector matrix game.

Now we define the foll owing solution conceptions for vector matrix game:

We give the following conventions for vectors in the Euclidean space R™ for vectors z :=

(xly"' 7xn)T andy = (yh'“ 7yn)T;

x<y ifandonlyif z; <y;, i=1,--- ,n;
r <y ifandonlyif = <y, andx # y;

x £ y isthenegationof = < y;and

x £y isthenegationof = < y.

We let §n = riS,,, whereriS,, isthe relative interior of .S,,.
LetB;, i =1, ---,p, berea n x n skew-symmetric matrices.

(1) A point z € S,, issaid to be a vector solution of vector matrix game B;, i = 1,--- , pif
(2" Bz, 2" B,x) # (2" B17,- -+ ," Bpz) }# (2" Biz,- -+ , 7" Byx)

forany z € S,,.

(2) A point z € S, issaid to be aweakly vector solution of vector matrixgame B;, i = 1,--- ,p
if
(2" B17, -+ 2" B,%) # (F'Bi%, -+, ¥ ByT) # (' Bix,--- 7" Bpa)



forany z € S,,.
(3) A point (z,y) € S, x S, issaid to be an efficient solution of vector matrix game B;, i =
1, pif
(2" By, , 2" Byy) # (2" By, -+, Byy) # (2" By, , 7 Byy)
forany x, y € S,.
(4) A point (z,y) € S, x S, issaid to be a weakly efficient solution of vector matrix game
Bi,i=1,---,pif
(xTBlg7 e 7xTBpg) } (jTBlg7 e 7:Z'TBZ?§) } (jTBly7 e 7:Z'Tpr)
forany x, y € S,.

(5) A paint (z,y) € S, x S, issaid to be a scalarizing solution of vector matrix game B;, i =
1,--- ,pifthereexists A € §p such that

p p p
e Q_NB)G S 7 QoNB)Y S 7 (Y NB)y
=1 =1 =1

forany x, y € S,.

(6) A point (z,y) € S, x S, issaid to be aweakly scalarizing solution of vector matrix game
B;,i=1,--- ,pif thereexists A € S, such that

p p p
e QoNB)G S 7 QoNB)T S 7 (Y NB)y
=1 =1 i=1
forany x, y € S,.

We denote the set of all the vector solutions, the set of all the weakly vector solutions, the
set of al the effcient solutions, the set of all the weakly efficient solutions, the set of all the
scalarizing solutions and the set of all the weakly scalarizing solutios, for vector matrix game,
by sol(VMG), sol(WVMG), sol(EVMG), sol(WEVMG), sol(SYVMG) and sol( WSVMG), re-
spectively.

Then it is clear from definitions that the following hold:

sol(SVMG) C sol(EVMG) C sol( WEVMG)

and
sol(WSVMG) C sol(WEVMG).

However, Itis not clear whether four kinds of solutions for avector matrix game, which are
described in (3)—(6) may be different or not. In this talk, using vector optimization techniques,
we characterize solution sets for a vector matrix game, which are described in (1)—(6), and then
we give an example showing that four kinds of solutions, which are described in (3)—(6), may
be different.



