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I. INTRODUCTION 

Let f be an n-person game with strategy space S; and payoff 
function H;(xu···,xn), x;eS;, for the player "i", i=l,···, n. LetS,* 
be a set of "mixed strategies" of player "i", and H;*(,-i1, • ·, JLn), 
fl,; e S;*, the corresponding mathematical expectations of "i". A system 
µ*=(,-i7,··•,,-i:) is then, according to Nashr51, an equilibrium point 
of the game f= (l,{S;}, {H;}) where / = {1,2, ···,n} is the set of 
players, if 

for every f'; e S;*, i = l, • •, n. In other words, the choice of strategy 
P.i for player "i" is such that 110 tendency to alternate his strategy 
is required in order to increase his expectations so far as the other 
players stick to their choices. It is a fundamental theorem of the 
theory of games due to NashcsJ that equilibrium points exist always 
if each S; is a finite set and s: is the set of all possible mixed· 
strategies. It has been generalized by Glicksbergr31 that the theorem 
remains true in the case that S; are all bicompact Hausdorff spaces, 
that s; are the sets of all regular probability measurt!s defined over 
the d-field of all Borel sets of S;, and that H; are all continuous 
functions over the product space S1 x • • • x Sn

= S.

In the case of Nash and Glicksberg the choice of (mixed) strate­
gies as well as their alternations is thus quite arbitrary. It seems 
to be more realistic to suppose that both the choice and the alterna­
tions of strategies are restricted in some manner. The object of the 
present paper is to investigate the existence of equilibrium points of 
such games with restricted domains of activities of which the precise 
definition will be given in VIII. As we shall show in this paper, the 
equilibrium points of such games may be non-existent and moreover, 

* Received May 1;, 1960. 
:f: First published in Chinese in Acta Mathematica Sinica, Vol. XI, No. 1, pp. 47�2, 1%1. 
t A facsimile of the translation in Scientia Sinica, Vol. X, No. 5, 1961, 387-409. 
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becomes the theorem of Nash-Glicksberg if the alternations of 'strategies 
are further unrestricted (Corollary 3 of our theorem). On the other 
hand, simple examples (see the Example in IX) show that if X(f) =0, 
then equilibrium points may not exist even in the case of simple 
strategy spaces consisting of finite number of points only. Thus, our 
theorem shows that: 

The main factors which determine the existence of equilibrium 
points of a game with restricted domains of activities are rather the 
mutual interrelations of the domains of activities than the strategy spaces 
themselves. 

IX. AN EXAMPLE 

Let us define a 2-person game with restricted domains of activities 
f = (I, {S;}, {H;}, {S:;}, {c;}, {r;}) as follows. 

Let Player I possess 4 ( pure) strategies a;, 1 � i ::.;; 4, and Player 
II possess 4 (pure) strategies bh 1::.;; i::.;; 4. The payoff functions H1

and H2 are given in the following tables: 
---

Hi ai as aa a, H, ai Os aa a, 

-- -- -� -- ---

hi '( fJ a 6 hi fJ '( 6 a 

___.___ -- -- --

h, fJ a 6 '( h, '( 6 a /3 
-

ha a 6 '( fJ ha 6 a /3 '( 

-- -- --
-- -- --

h, 6 '( /3 a h� a /3 '( 6 

--

The numbers a, {3, r, 8 in the tables will be chosen to satisfy the 
inequalities 

and 

8<.a< {3< "f, 

a< 28, 

"I + 8 < 2a, 

a+ 'Y < 2{3, 

(1) 

(2) 

(3) 

(4) 

The covering S:,, i = 1, 2, will each consist of 4 closed sets F}il, 
1 ::.;; i ::.;; 4, where 

Fi= {a;, a;+1}, 
F1

1 = {h;, h;+1}, 

(with the convention as=ai, b,=h1 ). 
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