
� � Æ � � � �
J. Sys. Sci. & Math. Scis.
28(2) (2008, 2), 136–143

����	
�����
������

�������
∗

� �
(���������� �� 400074)

�� ����	�
��������
����	��
 Kakutani-Fan-Glicksberg �
��
	�
���
�����������������	�
��������

�����
��
���
�������������
��� �	�
��������
�� C- ��� C- �� C- ����������
MR(2000) �� !" 47H10, 47H04, 49J40

1 # $
� Y ��� Hausdorff Æ������ C � Y ������� C ��������

C +C = C, � C �������� C ∩ (−C) = {θ}, �� θ �� Y ������ I ��� 
� �! " i ∈ I, � Xi # Yi �!� Hausdorff Æ������ Ki � Xi ��$�! �
2Ki �� Ki �""$�! � %� Ci � Yi ����&����� intCi �= ∅, �� intCi

�� Ci �#'�( K
î
=

∏
j∈I, j �=i

Kj , K =
∏
i∈I

Ki = Ki × K
î
, X =

∏
i∈I

Xi. ! " x ∈ K, #
$%$%) x = (xi, x̂i

).  & i ∈ I, Di �* Xi + Yi �'&'((!�� L(Xi, Yi) ��$
�! �) 2Di �� Di �""$�! � %�! " i ∈ I, Fi : Di × Ki × Ki �→ 2Yi #

Ti : K → 2Di �!� *+)�,, *-��-./0*.+/0 (12� SGIVIPSVM)
�312 x = (xi, x̂i

) ∈ K ,3! " i ∈ I, xi ∈ Ki, �

∀ yi ∈ Ki, ∃ui ∈ Ti(x), - Fi(ui, xi, yi) �⊂ −intCi.

x = (xi, x̂i
)424 SGIVIPSVM���.��� SGIVIPSVM55��4 {Ki, Di, Ti, Fi}i∈I(1

(4 {T, F}).
 & i ∈ I, /6 Fi = ϕi �����*70�12� SGIVIPSVM 184,,-��-

./0*.+/0�9:6;<,,��3-./0*.+/07445�68 [1], �7�
899;<,,��3-./0*7445�

* ��::;<�==;������<>==<=?
>@?@A2005-08-31.
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@C8��D$4ECD�#$A�FG! " i ∈ I, Ki �Æ����� Xi ����
$��E! � Ci �Æ����� Yi ����&����� intCi �= ∅.

2 %B&'
@CF��#$CÆG�D")�HH#IJ�
() 2.1 F� X, Y �!�Æ���� K � X ����$��! � *+)

F : K �→ 2Y , x ∈ K, K! " Y ��L G ⊃ F (x), I@ x @ K ��ME U(x) -! "
x′ ∈ U(x) " F (x′) ⊂ G, #$2 F @ x J�NÆ'&��/6 F @ K �O�KP�NÆ'
&��#$F2 F @ K N�NÆ'&�LK! " Y ��L G ∩ F (x) �= ∅, I@ x @ K

��ME U(x) -! " x′ ∈ U(x) " F (x′) ∩ G �= ∅, #$2 F @ x J�GÆ'&��/6
F @ K �O�KP�GÆ'&��#$F2 F @ K N�GÆ'&�LK F @ x JM�G
Æ'&�H�NÆ'&��#$2 F @ x J�'&�L/6 F @ X �O�KP�'&��
#$F2 F @ X N�'&��

() 2.2 F� X # Y �!�Æ������K � X ����$��! �F : K �→ 2Y

��� *+)�
1) F 424@ x0 ∈ K J�NÆ C- '&��IJ! Y ��� θ � "LME V , I@

x0 @ K ��LME U , ,33! " x ∈ U , F (x) ⊂ F (x0) + V + C; F 424@ K N�N

Æ C- '&��IJ8@ K �O�K�NÆ C- '&�L
2) F 424@ x0 ∈ K J�GÆ C- '&��IJ! Y ��� θ � "LME V , I@

x0 @ K ��LME U , ,33! " x ∈ U , F (x) ∩ (F (x0) + V + C) �= ∅; F 424@ K N

�GÆ C- '&��IJ8@ K �O�K�GÆ C- '&�L
3) F 424@ x0 ∈ K N� C- '&��IJ8@ x0 ∈ K JM�NÆ C- '&��H

�GÆ C- '&�L F 424@ K N� C- '&��IJ8@ K ��O�K� C- '&��
�NO�@��Æ�����K *+) F �NÆ'& (GÆ'&P'&) ��FQ�

NÆ C- '& (GÆ C- '&P C- '&) ��RK/7�
*+ 2.1 (8 [2] ��GQ 7.1.16) � X L Y �!�Æ���� Y E�K F ���*

X + Y �&� *+)�12 F �NÆ'&��
*+ 2.2 (8 [3] ��GQ 1) � K � Hausdorff Æ��� X ����SE! � Z �

Hausdorff Æ����� Y ����$�! � S, T : K �→ 2Z �!� *+)�,3
1) ! " x ∈ K, coS(x) ⊂ T (x);
2) ! " y ∈ Z, S−1(y) = {x ∈ K : y ∈ S(x)} �L��

12� T "��'&�MN�TI@'&��*+) f : K �→ Z - f(x) ∈ T (x), ∀x ∈ K.
*+ 2.3 (8 [4] ��OQ 1.1) F� Y ��� Banach ��� C � Y ����&��

��� intC �= ∅. 12�" intC + C ⊂ intC.
RPQR�OQ 2.3 @�N Hausdorff Æ�����ST)S�
() 2.3 F� X # Y �!�Æ������K � X ����$��! �F : K → 2Y

��� *+)�
1) F 424� C- ���IJ! " x1, x2 ∈ K U t ∈ [0, 1], F (tx1 + (1 − t)x2) ⊂

[tF (x1) + (1 − t)F (x2)] − C; F 424� C- V��IJ −F � C- ��L
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2) F 424� C-3W���IJ! " x1, x2 ∈ K U t ∈ [0, 1],W6 F (tx1+(1−t)x2) ∈
F (x1) − C, W6 F (tx1 + (1 − t)x2) ∈ F (x2) − C; F 424� C- 3WV��IJ −F � C-
3W���

4EO�/6 Y = R, C = R+ = [0, +∞), 12� C- �L C- 3W�.E0XV�LW
��Y�NXY� C- �/ZWZ C- 3W��

3 ,XY-.
@Z�F��FG! " i ∈ I, Xi ���['��Æ������
*+ 3.1 K D, W, X �\� Hausdorff Æ���� Z �Æ������ C � Z �

�&���� T : W × X �→ 2D ��� *+)� F : D × W �→ 2Z ��� *+)�
(w, x) ∈ W × X . F�

1)  *+) T (·, ·) @ W × X N�NÆ'&���]"E*L
2)  *+) F (·, ·) @ D × W N�NÆ −C− '&��]"E*L
3) ! " u ∈ T (w, x), F (u, w) ⊂ −intC;

12�I@ w �LME U(w) $U x �LME U(x), � w′ ∈ U(w), x′ ∈ U(x) ^�{F (u, w′) :
u ∈ T (w′, x′)} ⊂ −intC.

/ ! " u ∈ T (w, x), F (u, w) ⊂ −intC, V��I@ Z ��� θ �LME V (u), -
F (u, w) + V (u) ⊂ −intC. [\_ 2) UOQ 2.3, I@ u �LME O(u), w �LME Ou(w), �
u′ ∈ O(u), w′ ∈ Ou(w) ^�F (u′, w′) ⊂ F (u, w)+V (u)−C ⊂ −intC −C ⊂ −intC. ] T (w, x)

E��
⋃

u∈T (w,x)

O(u) ⊃ T (w, x), I@"^� u1, u2, · · · , uM ∈ T (w, x) -
M⋃

j=1

O(uj) ⊃ T (w, x).

& O(w) =
M⋂

j=1

Ouj (w), [D_� O(w) � w �LME�]\�� w′ ∈ O(w) ^�! "

u ∈
M⋃

j=1

O(uj), " F (u, w′) ⊂ −intC. H] T (w, x) @ W × X N�NÆ'&��12�
I@ w �LME U(w) ⊂ O(w) # x �LME U(x), � w′ ∈ U(w), x′ ∈ U(x) ^�"
T (w′, x′) ⊂

M⋃
j=1

O(uj). V��� w′ ∈ U(w), x′ ∈ U(x) ^� {F (u, w′) : u ∈ T (w′, x′)} ⊂

{F (u, w′) : u ∈
M⋃

j=1

O(uj)} ⊂ −intC. R]�
!,, *-��-./0*.+/0�#$^+/GI6�
(+ 3.1 `a SGIVIPSVM {Ki, Di, Ti, Fi}i∈I . ! " i ∈ I, K
1) Ti @ K N�NÆ'&���]E*L
2) ! " yi ∈ Ki, Fi(·, ·, yi) @ Di × Ki N�NÆ −Ci- '&��]E*L
3) ! " x ∈ K U ui ∈ Ti(x), Fi(ui, xi, ·) � Ci- �W Ci- 3W��L
4) ! " x ∈ K U ui ∈ Ti(x), Fi(ui, xi, xi) �⊂ −intCi, �� xi � x �_ i �.�L

12 SGIVIPSVM Q"��.�TI@ x = (xi, x̂i
) ∈ K ,3! " i ∈ I,

∀ yi ∈ Ki, ∃ui ∈ Ti(x), Fi(ui, xi, yi) �⊂ −intCi.

/ !`� i ∈ I, G, *+) Si : K �→ 2Ki ∪{∅} 4 Si(x) = {yi ∈ Ki : Fi(ui, xi, yi) ⊂
−intCi, ∀ui ∈ Ti(x)}.



2 A B>B�	�
��������
���
����?�
� 139

_ 1 a #$RD % Ji = {x ∈ K : Si(x) = ∅} �&��
! "`b xn ∈ Ji = {x ∈ K : Si(x) = ∅}, xn → x0, #$" ∀ yi ∈ Ki, ∃un

i ∈
Ti(xn), Fi(un

i , xn
i , yi) �⊂ −intCi. /6 x0 �∈ Ji, 12I@ z0

i ∈ Ki, ! " ui ∈ Ti(x0)
" Fi(ui, x0

i , z0
i ) ⊂ −intCi. [OQ 3.1, I@ x0 �LME U(x0), � x′ ∈ U(x0) ^�

{F (u, x′
i, z

0
i ) : u ∈ T (x′)} ⊂ −intC. V��I@ab0 N , � n > N ^� xn ∈ U(x0), \^�

#$^+ Fi(ui, x
n, z0

i ) ⊂ −intCi, ∀ui ∈ Ti(xn), cb�ZYD Ji �&��T Wi = {x ∈ K :
Si(x) �= ∅} �L��/d�N(�FG Wi �= ∅.

_ 2 a #$RD Si |Wi I@'&�MN fi : Wi �→ 2Ki.
[\_ 3) #OQ 2.3, RPQR Si(x) ����]\�! " x ∈ Wi, Si(x) $���
! " y0

i ∈ Si(x), #$" Fi(ui, xi, y
0
i ) ⊂ −intCi, ∀ui ∈ Ti(x). [OQ 3.1, I@ x �L

ME O(x), � x′ ∈ O(x) ^� {Fi(ui, x′
i, y0

i ) : ui ∈ Ti(x′)} ⊂ −intCi, ZYD O(x) ⊂ {x ∈ K :
y0

i ∈ Si(x)}, T {x ∈ K : yi ∈ Si(x)} �L��
[OQ 2.2, Si |Wi "'&�MN fi : Wi �→ 2Ki .
_ 3 a #$RD,, *-��-./0*.+/0ce"��.�
! " i ∈ I, G, *+) Hi : K �→ 2Ki /G

Hi(x) =

{
fi(x), /6 x ∈ Wi,

Ki, /6 x ∈ Ji.

RPQR Hi(x) 9�NÆ'&�L]\�[ Kakutani-Fan-Glicksberg /cKGQ (68 [5]),
 *+) H : K �→ 2K , H(x) =

∏
i∈I

Hi(x) "/cK�TI@ x ∈ H(x). Y\_ 4) WZ
! " i ∈ I, xi �∈ Si(x), T! " i ∈ I, xi �= fi(x). ]\�! " i ∈ I, xi ∈ Ki, �
∀ yi ∈ Ki, ∃ui ∈ Ti(x),-Fi(ui, x, yi) �⊂ −intCi. R]�

0 3.1 [GQ 3.1, RPfS,,-��-./0*.+/0P,,��3-./0*
.+/0$U,,��3-./0*.�I@(IJ�

4 d1234
@CF��FG I �"^ �! " i ∈ I, Xi, Yi P� Banach ��� P 1

i � Di ���
�$��E! � P 2

i � Yi ����$��E! �[GQ 3.1, #$"Gg�IJ�
56 4.1 ! " i ∈ I, � Ti : K �→ 2P 1

i , Fi : K × Ki �→ 2P 2
i �!� *+)�K

1) Ti @ K N�NÆ'&���]E*L
2) ! " yi ∈ Ki, Fi(·, ·, yi) @ Di × Ki N�NÆ −Ci− '&��]E*L
3) ! " x ∈ K U ui ∈ Ti(x), Fi(ui, xi, ·) � Ci− ��L
4) ! " x ∈ K U ui ∈ Ti(x), θi ∈ Fi(ui, xi, xi), �� xi � x �_ i �.�L

12 SGIVIPSVM{T, F} Q"��.�TI@ x = (xi, x̂i
) ∈ K ,3! " i ∈ I, ∀ yi ∈

Ki, ∃ui ∈ Ti(x), Fi(ui, xi, yi) �⊂ −intCi.

) M ��"",3IJ 4.1 \_�,, *-��-./0*.+/0he�! "
q1, q2 ∈ M, q1 = {T 1, F 1}, q2 = {T 2, F 2}, G,

ρ(q1, q2) = sup
i∈I

sup
(ui,x,yi)∈Di×K×Ki

[hi(F 1
i (ui, xi, yi), F 2

i (ui, xi, yi)) + hD
i (T 1

i (x), T 2
i (x))],
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�� hi �G,@ Yi N� Hausdorff ij�hD
i �G,@ Di N� Hausdorff ij�RPQR3

ρ �G,@ M ���ij�
! " q ∈ M ,K x ∈ S(q)�'5k� S(q)�;< x�""'5! �d�fg3'5k�

S(q)�'5�&! (68 [6]),]\9���'5�E! �[le�S(q) �/SK�'5k
W6�hS��W6/hm�ZT S(q)�""'5ki)..3S(q) =

⋃
α∈Λ

Sα,�� Λ���
!� �d�! " α ∈ Λ, Sα� S(q)�$�'5E! �d�" α, β ∈ Λ, α �= β, Sα∩Sβ = ∅.

() 4.1 K q ∈ M , Z � S(q) ���$�&! �Z 424 S(q) ���Cj �IJ
! "L O ⊃ Z, I@ δ > 0 ,33! " q′ ∈ M , ρ(q, q′) < δ, "3 S(q′) ∩ O �= ∅. /6
S(q) ���'5k Sα ���Cj �12 Sα 424 S(q) ���Cj'5k� S(q) �C
j Z 424���fkCj �IJ Z �$ %;<4`�Cj l����fk��

*+ 4.1 K K � Banach �� X ����$���E! � P � Banach �� Y �
���$��E! � C � Y ��&����/6 F : K → 2P @K x ∈ K �NÆ −C−
'&��d� λ : K → [0, 1] @ x J9'&�12�! Y ��� θ � "LME V , I@ x

�LME O(x), IJ x′ ∈ O(x), 9" λ(x′)F (x′) ⊂ λ(x)F (x) + V − C.
/ ! " Y ��� θ �LME V , ] F @ x J�NÆ −C '&��12�I@ x �

LME U(x), � x′ ∈ U(x) ^�" F (x′) ⊂ F (x) + 1
2V − C, ZWZ3! " z′ ∈ F (x′), I

@ z ∈ F (x), � x′ ∈ U(x) ^� z′ ∈ z + 1
2V − C. \^�#$^+ z′ − z ∈ 1

2V − C, [\^
λ(x)(z′ − z) ∈ 1

2V − C. ] z′ ∈ F (x′) ⊂ P � P �E��I@ M > 0 ,33 ‖ z′ ‖< M . H]
λ(x) @ xJ'&�! " ε > 0, θ+ε ⊂ 1

2V , I@ x�LME O(x) ⊂ U(x), � x′ ∈ O(x) ^�"
‖ (λ(x′)−λ(x))z′ ‖≤ ε

M ·M = ε ,T3� x′ ∈ O(x)^�(λ(x′)−λ(x))z′ ∈ 1
2V . V��� x′ ∈ O(x)

^�" λ(x′)z′−λ(x)z = λ(x′)z′−λ(x)z′+λ(x)z′−λ(x)z = (λ(x′)−λ(x))z′+λ(x)(z′−z) ∈ V −C,

\^� λ(x′)F (x′) ⊂ λ(x)F (x) + V − C, R]�
*+ 4.2 K A, B �gh'(�� E ��!�$��E! �12 h(A, λA + µB) ≤

µh(A, B), �� h �G,@ E N� Hausdorff ij� λ ≥ 0, µ ≥ 0, � λ + µ = 1.
/ /6 µ = 0, 12 λ = 1, IJ_7)S�GgFG µ > 0.
#$ImRD3! " b > 0, /6 h(A, B) < b, FQ" h(A, λA + µB) < µb.
[ h(A, B) < b, I@ a > 0 - h(A, B) < a < b. ( O(x, a) = {z ∈ E :‖ x− z ‖< a}. V�

A ⊂ ⋃
y∈B

O(y, a), B ⊂ ⋃
x∈A

O(x, a).

! " x ∈ A, I@ y ∈ B - ‖ x − y ‖< a. ] ‖ x − (λx + µy) ‖= µ ‖ x − y ‖< µa, F
" A ⊂ ⋃

z∈λA+µB

O(z, µa).

! " z ∈ λA + µB, I@ x ∈ A, y ∈ B - z = λx + µy. ] y ∈ B, I@ x′ ∈ A -

‖ x′ − y ‖< a. ] A ����12 x = λx + µx′ ∈ A � ‖ z − x ‖=‖ (λx + µy)− (λx + µx′) ‖=
µ ‖ x′ − y ‖< µa, T λA + µB ⊂ ⋃

x∈A

O(x, µa).

"$� h(A, λA + µB) ≤ µa < µb, R]�
! " q ∈ M , ) S(q) �� q �. �12 S G,n��* M + 2K � *+)�[

IJ 4.1 n� S(q) �= ∅.
*+ 4.3 S : M �→ 2K �NÆ'&��]E*�
/ ] K E�[OQ 2.1, ImR S �o Graph(S) @ M × K ��&�� Graph(S) =
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{(q, x) ∈ M × K : x ∈ S(q)}. � (qn, xn) � Graph(S) �� g`b� (qn, xn) → (q0, x0) ∈
M × K, qn = {T n, Fn}, q0 = {T 0, F 0}, V�� ∀ i ∈ I, hi(Fn

i , F 0
i ) → 0, hD

i (T n
i , T 0

i ) →
0, (n → +∞), � ∀yi ∈ Ki, ∃un

i ∈ Ti(xn), Fn
i (un

i , xn
i , yi) �⊂ −intCi. GgR x0 ∈ S(q0).

)RRi�K x0 �∈ S(q0),I@o J ∈ I U y0
J ∈ KJ ,! " uJ ∈ TJ(x0), F 0

J (uJ , x0
J , y0

J) ⊂
−intCJ ,V��I@ YJ ��� θJ �LME V u

J - F 0
J (uJ , x0

J , y0
J)+V u

J ⊂ −intCJ . ] F 0
J (·, ·, y0

J)
@ (uJ , x0)J�NÆ−Ci-'&��]\�I@ uJ �LMEO(uJ ), x0

J �LMEOu(x0
J ),� u′

J ∈
O(uJ ), x′

J ∈ Ou(x0
J )^�F 0

J (u′
J , x′

J , y0
J) ⊂ F 0

J (uJ , x0
J , y0

J)+V u
J −CJ ⊂ −intCJ−CJ ⊂ −intCJ .

[V ⋃
uJ∈TJ (x0)

O(uJ ) ⊃ TJ(x0), � TJ(x0) E�I@"^� u1
J , u2

J , · · · , uM
J , -

M⋃
l=1

O(ul
J ) ⊃

TJ(x0). ( O(x0
J ) =

M⋂
l=1

Ou(x0
J ), VJ =

M⋂
l=1

V l
J ,%n O(x0

J )� x0
J ���ME�VJ ��� θJ ��

�ME�� x′
J ∈ O(x0

J )^�! " u′
J ∈

M⋃
l=1

O(ul
J ) ⊃ TJ(x0), " F 0

J (u′
J , x′

J , y0
J)+VJ ⊂ −intCJ .

] TJ NÆ'&�xn → x0, I@ab0 N1, � n > N1 ^�TJ(xn) ⊂
M⋃
l=1

O(ul
J ), � xn

J ∈ O(x0
J ).

\^�! " uJ ∈ TJ(xn) " F 0
J (uJ , xn

J , y0
J) + VJ ⊂ −intCJ . H] Fn

J → F 0
J , !Np VJ , I

@ab0 N2 > N1, � n > N2 ^�Fn
J (uJ , xn

J , y0
J ) ⊂ F 0

J (uJ , xn
J , y0

J)+ VJ ⊂ −intCJ , cb�
R]�

(+ 4.1 ! " q ∈ M, S(q) ceI@��Cj'5k�
/ qC�#$RD S(q) ce"��fkCj �[OQ 4.3 n� *+) S : M → 2K

�NÆ'&��]$�E*�]\�! "L G ⊃ S(q), I@ q �LME U , � q′ ∈ U ^�

" S(q′) ⊂ G, T S(q′) ∩ G �= ∅. ]\� S(q) Cr9���Cj �) Φ �� S(q) �$ 
%;<j/4`�Cj l�12� Φ �= ∅, Φ ����O��kl�sP"Gt�d�[
E(n�mu7@ Φ ��[ Zorn OQn� Φ "fk� A, 89� Φ ���fkCj �)
m(q) �� S(q) �o�fkCj �Gg#$RD m(q) �'5��

F� m(q) /'5�12�I@ S(q) �!�$��&! c1(q) # c2(q), $U K �!�

L V1 # V2 -3 m(q) = c1(q) ∪ c2(q), V1 ⊃ c1(q), V2 ⊃ c2(q), � V1 ∩ V2 = ∅. ] m(q) �
S(q) ���fkCj �12 c1(q) # c2(q) �G/� S(q) �Cj �V��I@!L O1

# O2, O1 ⊃ c1(q), O2 ⊃ c2(q) -3! " δ > 0, I@ q1, q2 ∈ M , ρ(q1, q) < δ, ρ(q2, q) < δ,
S(q1) ∩ O1 = ∅, S(q2) ∩ O2 = ∅. ( W1 = V1 ∩ O1, W2 = V2 ∩ O2. %n W1 # W2 P�L

 �� W1 ⊃ c1(q), W2 ⊃ c2(q), W1 ∩W2 = ∅. ] c1(q) # c2(q) m�E��I@!�L U1

# U2 ,3 c1(q) ⊂ U1 ⊂ U1 ⊂ W1, c2(q) ⊂ U2 ⊂ U2 ⊂ W2. ]\� U1 ∪ U2 ⊃ m(q). fg+
m(q) � S(q) ���Cj �I@ δ̃ > 0 ,3! q̃ , ρ(q̃, q) < δ̃, #$" S(q̃) ∩ (U1 ∪ U2) �= ∅.
[ U1 ⊂ W1 ⊂ O1, U2 ⊂ W2 ⊂ O2, I@ p1, p2 ∈ M, p1 = {T 1, F 1}, p2 = {T 2, F 2},
ρ(p1, q) < δ̃, ρ(p2, q) < δ̃ - S(p1) ∩ U1 = ∅, S(p2) ∩ U2 = ∅. pnq p̃ = {T̃ , F̃}: ! 
" i ∈ I U (x, yi) ∈ K × Ki, ui ∈ Di, T̃i(x) = λ(x)T 1

i (x) + µ(x)T 2
i (x) = {λ(x)z1 + µ(x)z2 |

z1 ∈ T 1
i (x), z2 ∈ T 2

i (x), x ∈ K}, F̃i(ui, xi, yi) = λ(x)F 1
i (ui, xi, yi) + µ(x)F 2

i (ui, xi, yi) =
{λ(x)z1 + µ(x)z2 | z1 ∈ F 1

i (ui, xi, yi), z2 ∈ F 2
i (ui, xi, yi), (ui, xi, yi) ∈ Di × Ki × Ki}, �

� λ(x) = d(x,U2)

d(x,U1)+d(x,U2)
, µ(x) = d(x,U1)

d(x,U1)+d(x,U2)
. fg� λ(·), µ(·) �'&��d��! "

x ∈ K, λ(x) ≥ 0, µ(x) ≥ 0, λ(x) + µ(x) = 1. GgQR p̃ ∈ M . [le�! " i ∈ I U

(ui, xi, yi) ∈ Di × Ki × Ki, T̃i(x), F̃i(x, yi) P�$�E��! " i ∈ I, "3
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1) ! " x ∈ K, ] θi ∈ F 1
i (ui, xi, xi), θi ∈ F 2

i (ui, xi, xi), �� xi � x �_ i �.��

]\� θi ∈ F̃i(ui, xi, xi);
2) ! " xi ∈ Ki, ui ∈ Di, ] F 1

i (ui, xi, ·) L F 2
i (ui, xi, ·) P� Ci- ���RPQR3

F̃i(ui, xi, ·) = λ(x)F 1
i (ui, xi, ·) + µ(x)F 2

i (ui, xi, ·) 9� Ci- ��L
3) !�� θi �LME Vi, ] Yi � Banach ���I@ εi > 0 - θi + 2εi ⊂ Vi, ��

θi +εi = {zi ∈ Yi | di(zi, θi) < εi}.  & x ∈ K, [OQ 4.1, ! θi �LME θi +εi, I@ K � x

�LME O(x), � x ∈ O(x)^�" λ(x′)F 1
i (x′, yi) ⊂ λ(x)F 1

i (x, yi)+εi−Ci # µ(x′)F 2
i (x′, yi) ⊂

µ(x)F 2
i (x, yi)+εi−Ci.V��� x ∈ O(x) ^�" F̃i(x′, yi) = λ(x′)F 1

i (x′, yi)+µ(x′)F 2
i (x′, yi) ⊂

λ(x)F 1
i (x, yi) + µ(x)F 2

i (x, yi) + 2εi −Ci = F̃i(x, yi) + 2εi −Ci ⊂ F̃i(x, yi) + Vi −Ci, T F̃i(·, yi)
@ K N9�NÆ −Ci- '&�L

4) [8 [2] ��GQ 7.3.15 RPQR T̃i @ K N9�NÆ'&��]\� p̃ ∈ M .
[OQ 4.2, "

ρ(q, p̃) = sup
i∈I

sup
(ui,x,yi)∈Di×K×Ki

[hi(Fi(ui, xi, yi), λ(x)F 1
i (ui, xi, yi) + µ(x)F 2

i (ui, xi, yi))

+hD
i (Ti(x), λ(x)T 1

i (x) + µ(x)T 2
i (x))]

≤ sup
i∈I

sup
(ui,x,yi)∈Di×K×Ki

[hi(Fi(ui, xi, yi), λ(x)F 1
i (ui, xi, yi)

+µ(x)Fi(ui, xi, yi)) + hi(λ(x)F 1
i (ui, xi, yi)

+µ(x)Fi(ui, xi, yi), λ(x)F 1
i (ui, xi, yi) + µ(x)F 2

i (ui, xi, yi))

+hD
i (Ti(x), λ(x)T 1

i (x) + µ(x)Ti(x)) + hD
i (λ(x)T 1

i (x)

+µ(x)Ti(x), λ(x)T 1
i (x) + µ(x)T 2

i (x))]

≤ sup
i∈I

sup
(ui,x,yi)∈Di×K×Ki

[λ(x)hi(Fi(ui, xi, yi), F 1
i (ui, xi, yi))

+µ(x)hi(Fi(ui, xi, yi), F 2
i (ui, xi, yi)) + λ(x)hD

i (Ti(x), T 1
i (x))

+µ(x)hD
i (Ti(x), T 2

i (x))]

< δ̃,

T ρ(q, p̃) < δ̃. o S(p̃) ∩ (U1 ∪ U2) �= ∅.
/d�N(�FG S(p̃)∩U1 �= ∅. 12�I@ z ∈ S(p̃)∩U1. [ z ∈ U1,^ λ(z) = 1, µ(z) = 0,

]\�! " i ∈ I,"3! " yi ∈ Ki U ui ∈ Di, T̃i(z) = T 1
i (z), F̃i(ui, zi, yi) = F 1

i (ui, zi, yi).
[ z ∈ S(p̃), ^+3! " i ∈ I U yi ∈ Ki, I@ ui ∈ Ti(z), F̃i(ui, zi, yi) �⊂ −intCi. V�
^3! " i ∈ I U yi ∈ Ki, I@ ui ∈ T 1

i (z), F 1
i (ui, zi, yi) �⊂ −intCi, T z ∈ S(p1). ZWZ

S(p1) ∩ U1 �= ∅, cb�"$� m(q) Q�'5��
[V "'5 �G4;<@o�'5k��FG S(q) ��'5k Sα ;< m(q), RP

QR Sα Q���Cj'5k�R]�
0 4.1 [GQ 4.1, %$pZL8 [7] �GQ 4.1 v3�,,��3-./0*. Cj

'5kI6 (���G,�ij"Kqr); STO�r%$fS,,-��-./0*.+
/0$U,,��3-./0*.+/0. Cj'5kI6�
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EXISTENCE AND STABILITY

OF THE SOLUTIONS FOR THE SYSTEM

OF GENERALIZED IMPLICIT VECTOR VARIATIONAL

INEQUALITY PROBLEMS WITH SET-VALUED MAP

LIN Zhi

(College of Science, Chongqing Jiaotong University, Chongqing 400074)

Abstract In this paper, the system of generalized implicit vector variational inequality
problems with set-valued map is introduced. By Kakutani-Fan-Glicksberg fixed points theorem,
the existence result of its solutions is established. Further, the stability and the essential
component result of the solution set for the system are given.

Key words Generalized implicit vector variational inequality problems with set-valued
map, C- continuous, C- convex, C- quasiconvex-like, essential component.


