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1 � �
������������������������������������

���� ����!��"�#�$��%& '����(!��������)*�
"�+�#�����, �� �������$��������'!�����
���"�-��$./�01�$/2#'�%�#��&3 '($�4) 

���-5%$����!���������������*&"+,'67�
8()-�"�!*�'7�+, 2001 -�Anderlini # Canning[1] �.���/.

�$0−�� M , /��%1$/.��20�30&� “�459”(general games). �
1�2� M = (Λ, X, F, R) : Λ �30'(��� λ ∈ Λ 63��597 X �4�'

(��� x ∈ X 63���)7 F : Λ × X → 2X �*4:5�$; F <8�4�:5
f : Λ → 2X , 6- ∀λ ∈ Λ, f(λ) = {x ∈ X : x ∈ F (λ, x)}; :5 f �7 Graph(f) = {(λ, x) ∈
Λ × X : x ∈ f(λ)}, R :Graph(f) → R+ ���20 R(λ, x) = 0 �)=���� 
∀λ ∈ Λ, ∀ε ≥ 0, E(λ, ε) = {x ∈ f(λ) : R(λ, x) ≤ ε} �1�59 λ � ε- 8+%,�99:�
E(λ) = E(λ, 0) = {x ∈ f(λ) : R(λ, x) = 0} �1�59 λ �8+%, 

[1] -��;30'( Λ #-<'( X ��.=/'(�4�:5 f : Λ → 2X .>:
0?���20 R : Graph(f) → R+ 0?: ∀λ ∈ Λ, 8+%, E(λ) �= ∅.

;+ ∀δ > 0, ∃ ε > 0, < ∀ε < ε, ∀λ ∈ Λ, $
h(E(λ, ε), E(λ)) < δ,

=> [1] -> M � ε- 8+�1?��6- h � X �� Hausdorff 23 

* @4@?5	67 (10461004) AB8@A
ABBCC2006-08-14, ADCEBBCC2008-10-09.
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;+8+:5 E : Λ → 2X �0?�� [1] -> M �"0F�� 

[1] -F/"+�G;� M � ε- 8+�1?�":<" M �"0F�� [1] -�F
�� 4 �)*"=�6- 2 ��G=GH�H�� 2 ��G=>H�H� I�<��
' 4 �H�?J�"=�8+:5 E : Λ → 2X �IJ λ ∈ Λ �(�0?�� [1] -I�'7
� λ �@A30> 

I [1] -F�������K�B�./�����(CJ� [2] D6-�����
KKEL;; Λ �.=/'(EL��L=/'(�;,>:5 f 0?EL��M0?�
;20 R 0?EL��M0? MN� [2] F�� M � λ ∈ Λ � ε- 8+1?# M � λ ∈ Λ
"0F��O�1��ELF������; M � λ "0F�P�� M � λ � ε- 8+�
1?�7N./��� [2] -G;��K�0�30> λ ∈ Λ (� Baire *%01�), M ��

"0F���� ε- 8++�1?� [2] -�F�� 2 �)*"=����G=OG!59
��6- Λ ��L=/'(� R ��M0?�7H���G=P159 (I/.�) ��
6- Λ ��L=/'(� f ��M0?� [3] KJ�QD [2] -�F/"+)*=�QR
59LP1�QR59 

H�SK� [4] -�1�8++,L�TR; φ : X ×X → R, S ∃ x ∈ X , < ∀ y ∈ X , $
φ(x, y) ≥ 0,M> x�8++, φ�L 8++,TM�TN&+,�(<%+,�U*(VU
+,�NW+,OOG!59+,VV VF�[5]-�1� Ky Fan%+,; φ : X×X → R,
S ∃ x ∈ X , < ∀ y ∈ X , $ φ(x, y) ≤ 0 M> x �20 φ � X -� Ky Fan %��WOPQ�
Ky Fan %��P� Ky Fan XY������F�O�%�X��"+ [6], '�"+QYP
Q� Ky Fan (VU Ky Fan %�RR$($./)*�� [7] -S�XYG;� Ky Fan
%,ZT0Z[�X���[;.G;� Nash 8+%,ZT0Z[�X���\$PP�
59�-O]./� Nash 8+%,ST� Kohlberg-Mertens �� [8].

\ [9,10] U\��D�] [2,3] G=$����RRV^UW%O^�+,; Λ ��
� “ +, ” '(��� λ ∈ Λ 63��O^�+,7X ��� “ L ” '(���+, λ ∈ Λ
�L�� X -7 ∀λ ∈ Λ, +, λ �*4L, f(λ) ⊂ X , � f : Λ → 2X ���,>:57
R :Graph(f) → R+ �O^�+,���20� R(λ, x) = 0 �)=�����.N x �+,

λ �L�I�8+%�XL,I8+%, E(λ) = {x ∈ f(λ) : R(λ, x) = 0}, ε > 0, E(λ, ε) =
{x ∈ f(λ) : R(λ, x) ≤ ε}, 63+, λ � ε- Y_L,I ε- 8+%, 

Z=XY� Ky Fan %+,�1���20�G;�K�0� Ky Fan %+, (� Baire
*%01�) ��"0F���� ε- 8++�1?� !�)*��F��OG!59-
Nash 8++,#U*(VU+,�F��"� 

2 �V��
XYZ`,>:50?���J�1 [11,12].
� X # Y �[�=/'(�K(X) � X -�W$O'.,�,G� F : Y → K(X) �

��,>:5 
(1) ;+�a0 X -�U, U, U ⊃ F (y), X� y �U\W O(y), < ∀ y′ ∈ O(y), $

U ⊃ F (y′), M> F � y ∈ Y ��M0?�7
(2) ;+�a0 X -�U, U, U ∩ F (y) �= ∅, X� y �U\W O(y), < ∀ y′ ∈ O(y), $
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U ∩ F (y′) �= ∅, M> F � y ∈ Y ��M0?�7
(3) ;+ F � y ∈ Y b�M0?K�M0?�M> F � y �0?� ;+ X �.=/

'(�M F � y ∈ Y 0?�^*&/��� ∀ yn → y, $ h(F (yn), F (y)) → 0, 6- h � X

�� Hausdorff 23 
�� (Λ, ρ)����L=/'(�X ���.=/'(�f : Λ → K(X)��M0?��

R : Graph(f) → R+ ��M0?��$ ∀λ ∈ Λ, E(λ) �= ∅. '7� ∀λ ∈ Λ, ∀ ε ≥ 0, E(λ, ε) =
{x ∈ f(λ) : R(λ, x) ≤ ε} &� X -�`,�\$�., 

Y� 2.1[2] ∀λ ∈ Λ, ;+ ∀ δ > 0, ∃ ε > 0, " ε < ε, ρ(λ, λ′) < ε, $
h(E(λ′, ε), E(λ′)) < δ,

M> M � λ � ε- 8+�1?� 
Y� 2.2[2] ;+8+:5 E : Λ → K(X) � λ ∈ Λ �0?��M> M � λ �"0F�

� 

[2] -�F/"+*ZG=O��� A, +*c [3] -�� A.
Y� A � Λ ��L=/'(� X �.=/'(� f : Λ → K(X) ��M0?�� R :

Graph(f) → R+ ��M0?��M
(1) 8+:5 E : Λ → K(X) ��M0?�7
(2) X� Λ -���ad Gδ , Q, < ∀λ ∈ Q, M � λ �"0F��7

(3);+M � λ ∈ Λ�"0F���MM � λ ∈ Λ� ε-8+&�1?��\$ ∀λ ∈ Q, M

� λ � ε- 8+&�1?�7
(4) ∀λ ∈ Q, ∀λn → λ, ∀εn → 0, $

h(E(λn, εn), E(λ)) → 0;

(5) ;+ λ ∈ Λ, $ E(λ) �J%,�M M � λ ∈ Λ &�"0F���� λ � ε- 8++
&�1?� 

3 Ky Fan [��\]�^�
� X ���.=/'(�

Λ1 =

⎧⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎩

λ = (φ) :

φ : X × X → R CJ ∀y ∈ X, x → φ(x, y) ��M0?�;
∀x ∈ X, φ(x, x) = 0;

sup
(x,y)∈X×X

|φ(x, y)| < +∞;

∃x ∈ X, < ∀y ∈ X, $ φ(x, y) ≤ 0.

⎫⎪⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎪⎭

∀λ1 = φ1, λ2 = φ2 ∈ Λ1, �1
ρ1(λ1, λ2) = sup

(x,y)∈X×X

|φ1(x, y) − φ2(x, y)|.

�� 3.1 (Λ1, ρ1) ����L=/'( 
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� � {λn = φn}∞n=1 � Λ1 -�a0 Cauchy _e�� ∀ ε > 0, X�S`0 N1(ε), <
∀m, n ≥ N1(ε), $

ρ1(λm, λn) = sup
(x,y)∈X×X

|φm(x, y) − φn(x, y)| < ε.

X� φ : X × X → R, < lim
m→∞φm(x, y) = φ(x, y), : ∀n ≥ N1(ε), $

sup
(x,y)∈X×X

|φ(x, y) − φn(x, y)| ≤ ε.

caG;; ∀ y ∈ X, x → φ(x, y) ��M0?�7 ∀x ∈ X, φ(x, x) = 0; sup
(x,y)∈X×X

|φ(x, y)| <

+∞.
; φn ∈ Λ1, M ∃ xn ∈ X,< ∀ y ∈ X,$ φn(xn, y) ≤ 0. P X �.��(b� xn → x ∈ X .

∀ y ∈ X, P x → φ(x, y) ��M0?��X�S`0 N(ε) ≥ N1(ε) �< ∀n ≥ N(ε) $
φ(x, y) < φ(xn, y) + ε ≤ φn(xn, y) + 2ε ≤ 2ε,

P ε �a0��c φ(x, y) ≤ 0. '7� λ = φ ∈ Λ1, (Λ1, ρ1) ��L� 
∀λ = φ ∈ Λ1,/fF���� Ky Fan %+,�6L, E1(λ) = {x ∈ X : φ(x, y) ≤ 0, ∀y ∈

X} �; Λ1 ��1� E1(λ) �= ∅.
gh�� M1 = {Λ1, X, F1, R1} : ∀λ ∈ Λ1, ∀x ∈ X, �1

F1(λ, x) = X, f1(λ) = {x ∈ X : x ∈ F1(λ, x)} = X, R1(λ, x) = sup
y∈X

φ(x, y).

�� 3.2 ∀λ ∈ Λ1, ∀x ∈ X, R1(λ, x) ≥ 0; R1(λ, x) = 0 ":<" x ∈ E1(λ).
� ∀λ = φ ∈ Λ1, ∀x ∈ X , R1(λ, x) = sup

y∈X
φ(x, y) ≥ φ(x, x) = 0.

;+ R1(λ, x) = 0, M sup
y∈X

φ(x, y) = 0, d ∀y ∈ X, φ(x, y) ≤ 0, x ∈ E1(λ).

e��;+ x ∈ E1(λ), � ∀y ∈ X, φ(x, y) ≤ 0, b0# φ(x, x) = 0, c

R1(λ, x) = sup
y∈X

φ(x, y) = 0.

�� 3.3 R1(λ, x) � (λ, x) ��M0?� 
� 'c/G; sup

y∈X
φ(x, y) � (φ, x) ��M0?���/G; ∀ε > 0, ∀φn ∈ Λ1, φn →

φ ∈ Λ1, ∀xn ∈ X, xn → x, X�S`0 N(ε), < ∀n ≥ N(ε), $
sup
y∈X

φ(x, y) < sup
y∈X

φn(xn, y) + ε.

; φn → φ, X�S`0 N1(ε), < ∀n ≥ N1(ε), $
sup

(x,y)∈X×X

|φ(x, y) − φn(x, y)| <
ε

3
.

;�dA�1� ∃ y ∈ X, < sup
y∈X

φ(x, y) < φ(x, y) + ε
3 . f� y ∈ X, P x → φ(x, y) �M0

?�: xn → x, X�S`0 N(ε) ≥ N1(ε), < ∀n ≥ N(ε), $
φ(x, y) < φ(xn, y) +

ε

3
.
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=� ∀n ≥ N(ε), $

sup
y∈X

φ(x, y) < φ(x, y) +
ε

3
< φ(xn, y) +

2ε

3
< φn(xn, y) + ε ≤ sup

y∈X
φn(xn, y) + ε.

Y� 3.1 G= Ky Fan %+,L�F����� A g� 
� ;5� 3.1, Λ1 ����L=/'(�X �.=/'(� f1 : Λ1 → K(X) 0?�K

;5� 3.2, R1(λ, x) �M0?�d�� A g� 
 3.1 ∀ε > 0, λ = φ ∈ Λ1, E1(λ, ε) =

{
x ∈ X : sup

y∈X
φ(x, y) ≤ ε

}
, ;. x ∈ E1(λ, ε) ":

<" ∀y ∈ X , $ φ(x, y) ≤ ε, E1(λ, ε) �20 φ � X -W$ ε-Ky Fan %�,G 
 3.2 �8++,�*OF�%_�"+
� X �.=/'(�

Λ′
1 =

⎧⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎩

λ = (φ) :

φ : X × X → R CJ ∀y ∈ X, x → φ(x, y) ��M0?�;
∀x ∈ X, φ(x, x) = 0;

sup
(x,y)∈X×X

|φ(x, y)| < +∞;

∃ x ∈ X, < ∀y ∈ X, $ φ(x, y) ≥ 0.

⎫⎪⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎪⎭

∀λ1 = φ1, λ2 = φ2 ∈ Λ′
1, �1

ρ′1(λ1, λ2) = sup
(x,y)∈X×X

|φ1(x, y) − φ2(x, y)|,

MM5� 3.1 �G;� (Λ′
1, ρ

′
1) ����L�=/'( 

∀λ = φ ∈ Λ′
1, /fF����8++,�6L, E′

1(λ) = {x ∈ X : φ(x, y) ≥ 0, ∀y ∈ X},
; Λ′

1 ��1� E′
1(λ) �= ∅.

gh�� M ′
1 = {Λ′

1, X, F ′
1, R

′
1} : ∀λ ∈ Λ′

1, ∀x ∈ X, �1
F ′

1(λ, x) = X, f ′
1(λ) = {x ∈ X : x ∈ F ′

1(λ, x)} = X.

O�gh��20 R′
1 �0d;;+ ∃ x ∈ X, < ∀ y ∈ X, $ φ(x, y) ≥ 0, M −φ(x, y) ≤ 0,

;.
R′

1(λ, x) = sup
y∈X

[−φ(x, y)] = − inf
y∈X

φ(x, y).

Y� 3.1′ G=8++,L�F����� A g� 

4 !" I: n #ef$g%&] Nash 'h[��

Xi �h i�i-e��),�/�=/'( Ei -�O'.,�X =
n∏

i=1

Xi, ui : X → R

�h i�i-e�ii20 ∀i ∈ N , X î = N\i.;+ ∃ x = (x1, x2, · · · , xn) ∈ X ,< ∀ i ∈ N ,
$

ui

(
xi, x̂i

)
= max

yi∈Xi

ui

(
yi, x̂i

)
,

M> x � n eOG!59� Nash 8+% 
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�

Λ2 =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

λ = (u1, u2, · · · , un) :

n∑
i=1

ui � X���M0?�;

∀y = (y1, y2, · · · , yn) ∈ X, x →
n∑

i=1

ui(yi, x̂i
)

� X���M0?�
sup
x∈X

n∑
i=1

|ui(x)| < +∞;

∃ x = (x1, x2, · · · , xn) ∈ X,< ∀ i ∈ N,

$ ui(xi, x̂i
) = max

yi∈Xi

ui(yi, x̂i
).

⎫⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎭

∀λ1 = (u11, u12, · · · , u1n), λ2 = (u21, u22, · · · , u2n) ∈ Λ2, �1

ρ2(λ1, λ2) =
n∑

i=1

sup
x∈X

|u1i(x) − u2i(x)|,

M; [2] -5� 4.1, (Λ2, ρ2) ����L=/'( 
∀λ = (u1, u2, · · · , un) ∈ Λ2, /fF���� Nash 8+%+,�6W$ Nash 8+%�,

G� E2(λ), ; Λ2 ��1� E2(λ) �= ∅.
∀λ = (u1, u2, · · · , un) ∈ Λ2, �1 φ : X × X → R ;�

∀x = (x1, x2, · · · , xn), y = (y1, y2, · · · , yn) ∈ X,

φ(x, y) =
n∑

i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)].

; Λ2 ��1�aG ∀y ∈ X, x → φ(x, y) ��M0?��∀x ∈ X, φ(x, x) = 0. ;+ x ∈ E2(λ),
M ∀y ∈ X ,$ φ(x, y) ≤ 0,� x � φ � X -� Ky Fan%7e��;+ x� φ� X -� Ky Fan
%�M ∀i ∈ N, ∀yi ∈ Xi, j y = (yi, x̂i

) ∈ X, φ(x, y) = ui(yi, x̂i
) − ui(xi, x̂i

) ≤ 0, ui(xi, x̂i
) =

max
yi∈Xi

ui(yi, x̂i
), x ∈ E2(λ).

gh�� M2 = {Λ2, X, F2, R2} : ∀λ ∈ Λ2, ∀x ∈ X, �1 F2(λ, x) = X, f2(λ) = X,

R2(λ, x) = sup
y∈X

φ(x, y) = sup
y∈X

n∑
i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)].

O�5� 4.1 �f�g�� 
�� 4.1 ∀λ ∈ Λ2, ∀x ∈ X, R2(λ, x) ≥ 0; R2(λ, x) = 0 ":<" x ∈ E2(λ).
�� 4.2 R2(λ, x) � (λ, x) ��M0?� 
� 'c/G; ∀ε > 0, ∀um = (um

1 , um
2 , · · · , um

n ) ∈ Λ2, um → u = (u1, u2, · · · , un) ∈
Λ2, ∀xm ∈ X, xm → x ∈ X , MX�S`0 M(ε), < ∀m ≥ M(ε), $

R2(λ, x) = sup
y∈X

φ(x, y) = sup
y∈X

n∑
i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)]

< sup
y∈X

φm(xm, y) + ε = sup
y∈X

n∑
i=1

[um
i (yi, x

m

î
) − um

i (xm
i , xm

î
)] + ε

= R2(λm, xm) + ε.
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XY�G;" um → u N&$ φm → φ.
g"�� ∀(x, y) ∈ X × X , $

|φm(x, y) − φ(x, y)| =
∣∣∣∣

n∑
i=1

[um
i (yi, x̂i

) − um
i (xi, x̂i

)] −
n∑

i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)]
∣∣∣∣

≤
n∑

i=1

∣∣um
i (yi, x̂i

) − ui(yi, x̂i
)
∣∣ +

n∑
i=1

∣∣um
i (xi, x̂i

) − ui(xi, x̂i
)
∣∣

≤ 2ρ2(um, u),

\$$
ρ1(φm, φ) = sup

(x,y)∈X×X

|φm(x, y) − φ(x, y)| ≤ 2ρ2(um, u),

� φm → φ. ;5� 3.3, sup
y∈X

φ(x, y) � (φ, x) ��M0?�� ∀ε > 0, X�S`0 M(ε), <

∀m ≥ M(ε), $
sup
y∈X

φ(x, y) < sup
y∈X

φm(xm, y) + ε,

\$$

R2(λ, x) = sup
y∈X

φ(x, y) = sup
y∈X

n∑
i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)]

< sup
y∈X

n∑
i=1

[um
i (yi, x

m

î
) − um

i (xm
i , xm

î
)] + ε = sup

y∈X
φm(xm, y) + ε

= R2(λm, xm) + ε.

Y� 4.1 G= n eOG!59+, Nash 8+%�F����� A g� 
� Λ2 ����L=/'(� X �.=/'(� f2 : Λ2 → K(X) 0?�K;5� 4.2,

R2(λ, x) �M0?�d�� A g� 

 4.1 ∀ε > 0, λ = u = (u1, u2, · · · , un) ∈ Λ2, E2(λ, ε) = {x ∈ X : sup
y∈X

n∑
i=1

[ui(yi, x̂i
) −

ui(xi, x̂i
)] ≤ ε}, ;. x = (x1, x2, · · · , xn) ∈ E2(λ, ε) ":<" ∀y = (y1, y2, · · · , yn) ∈ X

$ n∑
i=1

[ui(yi, x̂i
) − ui(xi, x̂i

)] ≤ ε. ∀i ∈ N , X max
yi∈Xi

ui(yi, x̂i
) − ui(xi, x̂i

) = εi ≥ 0, M ∀yi ∈

Xi, ui(yi, x̂i
) − ui(xi, x̂i

) ≤ εi, :
n∑

i=1

εi ≤ ε. '6; x ∈ E2(λ, ε) ":<" x �OG!59
λ = u � ε- 8+% 

5 !" II: jklm(��
� X � Hilbert '( H -�O'T.,�

Λ3 =
{
g : X → H0?�: sup

x∈X
‖g(x)‖ < +∞

}
.

∀λ1 = g1, λ2 = g2 ∈ Λ3, �1
ρ3(λ1, λ2) = sup

x∈X
‖g1(x) − g2(x)‖,
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Ma� (Λ3, ρ3) ����L=/'( 
∀λ = g ∈ Λ3,/fF����U*(VU+,;h x ∈ X ,< ∀y ∈ X ,$ 〈g(x), y−x〉 ≥ 0,

6- 〈g(x), y − x〉 ≥ 0 63 Hilbert '( H - g(x) L y − x �ik 

∀λ = g ∈ Λ3, �1 φ : X × X → R ;�

∀x, y ∈ X, φ(x, y) = 〈g(x), x − y〉.

caÆG; ∀ y ∈ X, x → φ(x, y) �0?�� ∀x ∈ X, y → φ(x, y) �j�� ∀y ∈
X, φ(x, x) = 0, ; Ky Fan (VU [6], X� x ∈ X , < ∀y ∈ X , $ φ(x, y) = 〈g(x), x − y〉 ≤ 0,
� ∀y ∈ X , $ 〈g(x), y − x〉 ≥ 0, X6L, E3(λ) = {x ∈ X : 〈g(x), y − x〉 ≥ 0, ∀y ∈ X}.

gh�� M3 = {Λ3, X, F3, R3} : ∀λ ∈ Λ3, ∀x ∈ X, �1 F3(λ, x) = X, f3(λ) = X,

R3(λ, x) = sup
y∈X

φ(x, y) = sup
y∈X

〈g(x), x − y〉.

O�5� 5.1 �f�g�� 
�� 5.1 ∀λ ∈ Λ3, ∀x ∈ X, R3(λ, x) ≥ 0; R3(λ, x) = 0 ":<" x ∈ E3(λ).
�� 5.2 R3(λ, x) � (λ, x) ��M0?� 
� 'c/G; ∀ ε > 0, ∀ gm ∈ Λ3, gm → g ∈ Λ3, ∀xm ∈ X, xm → x ∈ X , MX�S`

0 M(ε), < ∀m ≥ M(ε), $
R3(λ, x) = sup

y∈X
φ(x, y) = sup

y∈X
〈g(x), x − y〉

< sup
y∈X

φm(xm, y) + ε = sup
y∈X

〈gm(xm), xm − y〉 + ε

= R3(λm, xm) + ε.

XY�G;" gm → g N&$ φm → φ.
P X �.,�&$A�X� b > 0, < ∀y ∈ X , $ ‖y‖ ≤ b.
∀ (x, y) ∈ X × X , ; Cauchy-Schwarz (VU�$

|φm(x, y) − φ(x, y)| = |〈gm(x), x − y〉 − 〈g(x), x − y〉| = |〈gm(x) − g(x), x − y〉|
≤ ‖gm(x) − g(x)‖‖x − y‖ ≤ sup

x∈X
‖gm(x) − g(x)‖[‖x‖ + ‖y‖]

≤ 2bρ3(gm, g),

\$$
sup

(x,y)∈X×X

|φm(x, y) − φ(x, y)| ≤ 2bρ3(gm, g),

� φm → φ. O�M5� 4.2 �G;�P sup
y∈X

φ(x, y) � (φ, x) ��M0?��\$X�S`0
M(ε), < ∀m ≥ M(ε), $

R3(λ, x) = sup
y∈X

φ(x, y) = sup
y∈X

〈g(x), x − y〉
< sup

y∈X
φm(xm, y) + ε = sup

y∈X
〈gm(xm), xm − y〉 + ε

= R3(λm, xm) + ε.

Y� 5.1 G=U*(VUL�F����� A g� 
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� Λ3 ����L=/'(� X �.=/'(� f3 : Λ3 → K(X) 0?�K;5� 5.2,
R3(λ, x) �M0?�d�� A g� 

6 )n*+
(1) �= Ky Fan %+,L�X��#F��RR��4� Hausdorff ^�jÆ'(-

J4�/h X �T.,��20 φ k�$0?����k��o/$T������/h
∀x ∈ X, y → φ(x, y) �lj� Z=�=/'(-J4RR� X �.,��20 φ +co
/0?�����$D Ky Fan %+,L�X��� Λ1 ��1-lOl���FG; Λ1 �

���L=/'(�� Λ1 -pRR Ky Fan %+,L�F�� 
(2) 5q-Q�mm� [2]KKEL� [1] -������$Z=M� Ky Fan %+,V

�1���20�ÆG/��CJ [2] -������;.�me"��g� �nL��
�����XY�8+:5 E : Λ → K(X) ��M0?��c [13] -�0Hno 3, '6;
∀λ ∈ Λ, " λ′ L λ U&BnN� E(λ′) H�= E(λ) (!o�UcnK 6o�Z=G;�
X� Λ -���ad Gδ , Q, < ∀λ ∈ Q, 8+:5 E � λ ��M0?��+c [13] -�0
Hno 3, '6; ∀λ ∈ Q, " λ′ L λ U&BnN� E(λ′) H�= E(λ) (!o�Ucnn�=
�8+:5 E : Λ → K(X), � λ ∈ Q �0?�� h(E(λ′), E(λ)) → 0(λ′ → λ), 59 λ ∈ Q �

ZT� [14], 8+%, E(λ) � λ ∈ Q �F���M � λ ∈ Q �"0F�� "��" λ ∈ Q

N� M � ε- 8++�1?�� h(E(λ′), E(λ′, ε)) → 0(λ′ → λ, ε → 0).
(3) P� Λ ��L=/'(�$ Q � Λ -���ad Gδ ,�/&�h 2 p� P.�

� Baire *%01���K�0�30> λ, M � λ �"0F���� λ � ε- 8+�1?
��pqÆ2�$/�$�����8+%,r$nK�8( P� Q �h 2 p��@A3
0>�,Gf&�h 1 p��� Baire *%01��/B$B$�'� [1] -r$pO��P
� [1] c�s�@A30>�X�� b0#� Baire *%01��K�0Lq=�01�
�Wtrr�[�(M�TR�(�\6-��g�P�H��g���1�=rc [15].
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BOUNDED RATIONALITY AND STABILITY OF SOLUTIONS

OF SOME EQUILIBRIUM PROBLEMS

YU Jian

(Department of Mathematics,Guizhou University, Guiyang, 550025)

Abstract In this paper, first rationality functions for Ky Fan’s points problems are
defined, and then it is proven that most of the Ky Fan’s points problems (in the sense of Baire
category) are structurally stable and robust to ε-equilibria. Finally, as applications, the stability
results on Nash equilibrium problems and variational inequality problems are given.

Key words Bounded rationality, Ky Fan’s points problems, stability.


