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Abstract

In this projection report, we construct
some fixed point results for set-valued maps
on pseudo H-spaces and product spaces of
pseudo H-spaces by using the whole

intersection theorem (Theorem 1 in section 3).

As applications, we establish the existence
result of the equilibrium point in the abstract
economies. We aso derive a Ky Fan Type
minimax inequality on pseudo H-spaces.

Keywor ds: Pseudo H-spaces, g-maps, Product
Space, Fixed Point Theorem, Equilibrium Point,
Abstract Economy, Ky Fan type inequality.

2. Prelimilies

Let | be an index set and for each c, let
E; be a topological space. Let E= li:)/ Ei. For
each il I, let Ti: E — 2% be a set-valued
map. A point XI E is called a fixed point of
1@F5Tm)ﬁ7Tn7)ﬂmiszT
T, (x) for each il I, where X is the
projection of Xxonto E;.

the model of the abstract economies in
product H-spaces [H87], and discussed the
existence of equilibrium points of the
abstract economies by using the fixed point
theorem on the product H-spaces. E. Marchi
et a [ML93] used the Peleg’'s theorems to
establish the fixed point theorem in the
product H-spaces, and deduce the Ky Fan
type inequalities and present a generalization
of Ky Fan's intersection theorem for sets
with convex section.

In the recent years, the fixed point
theorems on the product space of various
generalized spaces have been discussed by
many authors. Lin et a [LP98] established
the theorems on G-convex spaces. Ansari €
a [ALYO0OQ] discussed the theorem on the
product space of Hausdorff topological
spaces with applications to abstract
economies. D. O’'Regan [098] discussed the
theorem on Hausdorff topological space by
using the DKT mapping, and aso discussed
the existence theorem of equilibrium point in
abstract economies.

The main results of this projection
report is to derive more genera fixed point
theorems on the product space of pseudo
H-spaces. From this direction, we can
establish the existence theorems of
equilibrium point of abstract economies.

Now, we first define the pseudo

In 1992, E. Tarafdar[T92] established H-space and g-map as follows.
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Definition 1. Let X be a topological space.
Thepair (X, q) is said to be a pseudo H-space
if for each nonempty finite subset A of X, the
mapping q : AP — 2% is continuous
with nonempty compact values.

Lemma 1. Any finite product space of
pseudo H-spaces is also a pseudo H-space.

Definition 2. Let (X, q) be a pseudo H-space.
A mapping F : X — 2% is a g-map if For
each nonempty finite subset A of X, q(A\
"1 E F( and g(AP)1 E F() for
al nonempty finite subset J of A.

3. An Intersection Theorem.

We first discuss the following intersection
theorem.

Theorem 1. Let (X, ) be a pseudo H-space.
A mapping F : X — 2% is a g-map with
compactly closed (or compactly open) values.
Then )%;LF(X)l f for al nonempty finite
subset L of X. Furthermore, if )dQN F(x) is

compact for some nonempty finite subset N
of X, then MQX F(x)* f.

4. Some Fixed Point Results.

We shal use Theorem 1 to derive the
following fixed point theorems.

Theorem 2. Let (X, q) be a pseudo H-space.
The mapping O : X — 2° has open values.
f: X — 2%. Supposethat

(1) for each yl X, for each nonempty finite
subset A of X\(O)(y), q( AP I

X)),
(2) f* (x) contains at least one O(x) for each

2

xI X,
(3)X=E O(x);and

4G O°(x) is compact for some nonempty
finite subset N of X.

Then f has fixed point.

The condition (1) in Theorem 2 can be
replace by (1') asfollows, the conclusion still
hold.

Theorem 3. Let (X, q) be a pseudo H-space.

The mapping O : X — 2* has open values.

f: X — 2% Supposethat

(1) for each wl X, for each nonempty finite
subset A of f(w), q(AP) 1 f(w),

(2) f* (x) contains at least one O(x) for each
x| X,

©) X:AEXO(X); and

4 G O°(x) is compact for some nonempty
finite subset N of X.
Then f has fixed point.

By using Theorem 3, we can discuss the
following fixed point theorem in the product
space of pseudo H-spaces.

Theorem 4. Let | be afinite index. For each

il 1, (Xi, g) is a pseudo H-space. X:ITD/ Xi.

Q: X; — 2" hasopenvalues. f: X — 2.

Suppose that

(1) for each il | and wl X, for each
nonempty finite subset A; of fi(w), g (A
WY £ (w),

(2) for eachiil I, fi™* (x;) contains at least one
Q (Xi) for each Xil Xi,



(3) for eachil |, X= AEXQ()q);and

(4) for each il 1, IIC;N'QC(XI) is compact for

some nonempty finite subset N; of X;.
Then f= ITD/ fi has fixed point.

5. Application to Abstract Economies.

The abstract economic model introduced
by Tarafdar [T92] is described on H-space.
By adapt the technique of Tarafdar, we can
discuss the abstract economies on pseudo
H-space. Now, we state the model as follows.
Let {(Xi, ) : il I} be a family of pseudo
H-spaces, where | is an index. For each il
Tit X=P Xi—2"" is the constraint set-valued

mapping and U;: X—R is the utility or pay
off function. For each il I, the preference
set-valued mapping P, : X—2X' is defined by
P (x) = {yi! Xi: Uyx)>Uix)}, where
Xl X and X =P X; for each il I. An
Y
Jri
abstract economy is defined by E={ (X, g, T,
P): il I}. A point x| X is caled an
equilibrium point or a generalized Nash
equilibrium point[N50] of the economy E if
Ui()_():Ui()_(i, )_(H): Sup Ui(Zi, T(H) for
Z1 (%)
each il 1. Hence, an equilibrium point x| X
of the economy E is given by x;l Ti(X)
and P, (x)NT; (x)=f foreachil I.

Theorem 5. Let | be afinite index. For each
il 1, (Xi, g) is a pseudo H-space. X=Ii3/Xi.
Q:Xi - 2 hasopenvaues. P, T;: X —
2X. Suppose that
(1) for each il I and wl X, for each
nonempty finite subset A; of Ti(w), g (A
WY T; (w), and for each nonempty
finite subset B; of Pi(w), g (APM)1 P
(W),

(2) for each il 1, Tit (X)) C (G° E P(x))
contains at least one O (x) for each
Xi| Xi,

(3) for eachil 1, X= ,IT‘EMQ(Xi),

(4) for each il I, %;N.O,-C(X,-) is compact for

some nonempty finite subset N; of Xj;
and

(5) for each il 1 and for each xI X, x;l Pi(X)
and T;i(x)* f .

Then the abstract economies E={(Xi, q;, Ti,

P): il 1} has an equilibrium point.

6. The Ky Fan type minimax inequality.

Finaly, we derive the Ky Fan type
minimax inequality[F72] on pseudo H-space.

Theorem 6. Let (X, q) be a pseudo H-space.
Themapping f : XxX — R.Givenanyil R.
Suppose that

(1) for each yl X, for each nonempty finite
subset A of { xI X : f(x,y) > 1}, q(AA

WY x1 X f(xy)>13,

(2) for each for each nonempty finite subset
A of X and zI APF, f(ww)£1 for all
wl (2).

Then for any given nonempty finite subset L

of X, thereisayol X such that f(x,yo)£1 for
al x1 L. In additiond, if )&(;M{ yl X :

f(x,y)£1} iscontained in a compact subset of
X for some nonempty finite subset M of X,
then there is a ypl X such that f(x,yo)£1 for
al xI X.

We note that under the hypothesis of
Theorem 6, if 1=supf(x,x), then the last
A X

assertion can deduce that the following
inequality hold :

inf sup f(x,y) £ supf(x,x).
A X8 x A X



REFERENCES

[ALYOO] Q. H. Ansari, Y. C. Linand J. C.

[F72]

[H87]

[LP98]

[ML93]

[N50]

[098]

[T92]

Yao, Some fixed point theorems
and their application to abstract
economies, ¥; i f¥ f= < §, {4
A g & 2b g A 45 R 3 €, 2000.

Ky Fan, A minimax inequality and

applications, In Inequalities IlI,
Editor O. Shisha (Acdemic Press,
New York, 1972), 103-113.

C. Horvath, Some results on
multivalued mappings and
inequalities without convexity, in
“Nonlinear and Convex Analysis’,
Lecture Notes in Pure and Appl.
Math. Series, 107, Springer-Verlag,
1987.

L. J. Lin and S. Park, On some
generalized quas  equilibrium
problems, J Math. Anal. Appl.,
224 (1998), 167-181.

E. Marchi, J. E. Martinez-Legaz, A
generalization of Fan-Brouder's
fixed point theorem and its
applications. Top. Meth. Nonlin.
Anal. 2 (1993), 277-291.

J. F. Nash, Equilibrium points in
N-person games, Proc. National
Academic of Sciences, U.SA. 36
(1950), 48-59.

D. O'Regan, Fixed point theorems
and equilibriuim points in abstract
economies. Bull. Austral. Math.
Soc., 58 (1998), 33-41.

E. Tarafdar, Fixed point theorems
in H-space and equilibrium points
of abstract economics, J. Austral.
Math. Soc. (Series A), 53 (1992),

[W97]

252-260.

X. Wu, A new fixed point theorem
and its applications, Proc. Amer.
Math. Soc. , 125, 1779 - 1783
(1997).



FRERFHEEL A MLV S 242
356K ORI ORI IOIR ORI IOGIOROIOKOK

P P
OB LEERMARBEI-ZEY L R BRI 2 H S
DS The study of the fixed point theorems of set-valued mappings DS
DS on the product pseudo H-spaces and its applications DS
P P
PP R R B P

ST EUEES St
34 Sl - NSC90—2115—M —039—001—
HEHF D 90#£087 01p 191077 31F

FEAEA RS
LERAHA A

PEEE AR R

AR KL FIE T R 2 i
(AR Z Y @R E - >
(A A s e LAY @8 -
(1R REENRERETRLEFL2H2 2
[JRE & TR AR THRE S - &

R NFEFRABPRT P

PooE X R 91 & 9 ¢ 22 p



	page1
	page2
	page3
	page4
	page5

