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THE BXISTENCE OF EQUILIBRIUM IN THE NONLINKAR
VON NEUMANN MODEL

. Adem Iasi®

A nonlinear von Neumann model is defined by two pairs (A 5 )
and (A,,5,) of real valued functions defined on the product X=*Y

of two sets X, Y and such that Kemeny-Morgenstern-Thempson‘con-
ditions (KMT'conditions) are satiefied:

Vre X Jé/eYA,(.z,}/)>0

Vj/“‘-Y Jxe X B, x4 >0.

We say thas a pair of points /7, é7 ) is an equilibrium, if the-
re exists numbers 2>0, i >0 such that

Vé/EY AA,(Z,y)%B, Z, 4
VzeX Be(.rifjs/j A, (.z-,;)
2A, (5,;/=Q % g)

B oz, gr=p A, £,7)

B, ez,g) >0

A, ,47>0
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Let us observe, that in the case A=y, A, =A,, 8 = B8, the equi~-
1ibriun defined asbove coincides with the equilibrium in the twe
functions nonlinear von Neumann model (see [2] Je

Analogously as in [2] we shall assume some additional re-
strictions on X,Y and A, Bj » A,» B, %o ensure that the
nonlinear von Neumsnn model has an equilibrium:

(1) X,Y are compgct, convex subsets of Heausdorff local

convex spaces Ez and fz » Tespectively;

(11) A, 8 3,, A, , B, ave continuous functions and, 1, (BI) is
concave (convex) in y for every fixed .. and Azfﬁg)is
convex (concave) in.z for every fixed P2

(iii) for each 2,40 € X =Y Blz.z',é// >0 and A, &, y)>0.

THEOREM. Under assumptions (i) = (iii) the nonlinear ven
Neumann model has amn equilibrium.

Proof . By (iii) the conditions (5), (5') are satisfied.
To prove the rest of conditions we shall use the fixed point the-
orem of f3x [{] (Theorem 1, pe 122). For.re X and 4€ Y let us de~
note

V(.z-)=fi’<-:X/:7

= = X,y =
ew<s ﬁ?a:[(! LIA, (Z, 40 B, (%, 4]

=(1 -~ A, (.z-,/’) - 8, /.z',i’ﬁof

We )={.z"€XHo<

p<s

min [(1-p)A, (z,4) = p 8, cz,y01=

=1-8A, cxlys-p By =0}

By (ii) and (iili) the sets V .z’ and W(// are nenempty,
convex and closed. Furthermore, the function P:X+Y — 2X*¥
defined as CD.f.z', /=W(;/) x\Vz) is upper gemi-continuous, The
ses X *Y is compact, convex subset of Hausdorff local con-
vex space [, X f because of (i). Thus, by Fan's theorem
there exiats a pair (T, é/) such that (x,y)ewé/'xV/m. Now, it is
easy to check that for (Z,7) and g___i s pm _ﬁ
the eonditions (3), (3*), (4), (4') are fulfilled.

QeEl.D.

Similar problems in the limeer von Neumann model was exae
mined by Los[3].
il?



I am indebted to Professor J.lLos for suggesting me the pre-
blem considered in this paper.
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