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1 � �
Fan-KKM;�^�+I��J~�RI�U#3T��.&eB�E'�o3F
�?5M�B�\`�[�	j059Zw{kIR�A�y�|0383^/��7 S-KKM �P3pJ2T�j^eBT�3 KKM 2T3M��\��E�S�� G- p%N�z3O<�_gA Hausdorff�� G-p%N�zQ1/�7 S-KKM �P3pJ2T�7th�=8l�=83;��|03;�M�"y� [1]–[3] R3�0�[��A�|0Q#�yRh�#3m�O<`%�Wv�%
jp�z (| G- p�z) (X, D; Γ) ^6%Pt?�z X `%PI�p
 D ^!��.℄�Mb A = {a0, a1, . . . , an} ∈ 〈D〉, (A%P X 3Yp Γ(A) `%P��^a φn : ∆n 7→

Γ(A) [16 J ⊂ {0, 1, 2, . . . , n} s# φn(∆J ) ⊂ Γ({aj : j ∈ J}). F� 〈D〉 �℄ D 3h7I�7�YpHl�∆n �℄:8w v0, v1, . . . , vn 3 n- ,��C ∆J =co{vj : j ∈ J} �℄��9 J3 ∆J 34�5 ΓA �℄ Γ(A), �Mb A ∈ 〈D〉. A�y�|0yV D ⊂ X , �N[ X = D C5 (X, Γ) +m (X, D; Γ) .|07�BW9G-p�z3�Y [4] ,BR�}37�t?���z3MbpYp�Lassonde*,�3p�z [5], Hovarth *,�3 H- p�z [6].V (X, D; Γ) w G- p�z� I�Yp Y ⊂ X w Γ- p3�N[ N ∈ 〈D〉 �E N ⊂ Y , C
ΓN ⊂ Y . Y 3 Γ- p
;,� Γ-coY :=

⋂

{Z ⊂ X : Z ^
℄ Y 3 X 3 Γ- pYp}.V X ` Y ^!Pt?�z�%P2T (multimap)T : X ⊸ Y ^L' X / Y 33p 2Y3%P^a� T (x) w T A x ∈ X Q3J�) T (A) =
⋃

x∈A T (x), �Mb A ∈ 〈D〉.;,%P�2T T− : Y ⊸ X N� T−(y) = {x ∈ X : y ∈ T (x)}, �Mb y ∈ Y.%P2T T : X ⊸ Y � w�3�N[ T (X) = {y ∈ Y : y ∈ T (x), x ∈ X} 
℄A Y 3�NYpR� T � w�2T�N[ T 3r� Gr(T ) ^ X × Y 3�Yp�i� 1 V X ^I�p� (Y, D; Γ) ^ G- p�z� Z ^t?�z�N[PPpJ2T
S : X ⊸ D, T : Y ⊸ Z, F : X ⊸ Z .℄ T (Γ-coS(N)) ⊂ F (N), �Mb N ∈ 〈X〉, C 
o
	: 2005-11-15; |Æ
	: 2006-08-26v}��: Zx[L��n� (10361005); "�*�� 
9 ("*�d\ (2004) 7 8 _).
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F W9 T X,3 S-KKM 2T�N[2T T : Y ⊸ Z .℄�MbW9 T X,3 S-KKM 2T F , {F (x) : x ∈ X} �77���P�C T �7 S-KKM �P�� S-KKM(X,Y,D,Z) ;,wp
 {T : Y ⊸ Z : T �7 S- KKM �P}. N[ D = Y , C5 S-KKM(X, Y, Z) �℄
S-KKM(X, Y, D, Z).!y . Y = D ^���z3I�pYpY�;, 1 s^y� [1] R3;,�i� 2 V X ^I�p� (Y, D; Γ) ^ G- p�z� pJ2T S : X ⊸ D w�7 Γ- pp���P^L�Mb A ∈ 〈X〉, Γ-coS(A) = Γ-co{ωa : a ∈ A}, �Mb ωa ∈ S(a).�J�,J2T s : X → D �7 Γ- pp���P�i� 3

[7] %P�� G- p%N�z^L%P G- p�z (X, D; Γ, U) .℄
(i). X ^�7%N�U U, ν ^ U 3%Pm� D A X R"2��
(ii). �Mb V ∈ ν `Mb x ∈ X , V [x] = {x′ ∈ X : (x, x′) ∈ V } ^ Γ- p3�i� 4

[8] V Y ^ Haudorff �z� (X, D; Γ) ^ G- p�z�%P2T T : Y ⊸ X � w
Φ- 2T�N[(A%P2T S : Y ⊸ D .℄

(i). �Mb y ∈ Y , M ∈ 〈S(y)〉 s# ΓM ⊂ T (y); �
(ii). Y =

⋃

{IntS−(x) : x ∈ D}.

2 wtblgj�rblgj�`�/O%�'H3�+�i� A
[9] V (X, D; Γ) ^ G- p�z� Y ^ X 3I�Yp�C Γ-coY ^
℄ Y 3 X 3_Æ3 Γ- pYp�|06Hy� [1] ` [3] R3G5FD�1/�$;��L;�B$M�"y� [1] ` [3] R�03�[�i� B V X ^I�p
� (Y, Γ) ^ G- p�z�Z ` W ^!Pt?�zE S : X ⊸ Y^%P2T�N[ T ∈ S-KKM(X, Y, Z) E f ∈ C(Z, W ), C fT ∈ S-KKK(X, Y, W ).�� V F : X ⊸ W ^W9 fT 3X,3 S-KKM 2T�EyV�Mb x ∈ X , F (x) ^�3�.w�Mb N ∈ 〈X〉 !� fT (Γ-coS(N)) ⊂ F (N), 9^ T (Γ-coS(N)) ⊂ f−1F (N) =

⋃

x∈N f−1F (x). Fd5 f−1F ^W9 T 3 S-KKM 2TE�/P x ∈ X , f−1F (x) ^�3�(u�.w T ∈ S-KKM(X, Y, Z), .& {f−1F (x) : x ∈ X}�77���P�9^ {F (x) : x ∈ X}$�77���P�h) fT ∈ S-KKK(X, Y, W ).i� C
[8] V Y ^ Hausdorff �N�z� (X, D; Γ) ^ G- p�z� T : Y ⊸ X ^ Φ- 2T�C T 7%P���B f : X → Y .℄ f(Y ) ⊂ ΓN . ID5�(A!P��^a p : Y → ∆n` φn : ∆n → ΓN [1 f = φN ◦ p, �7P N ∈ 〈D〉 E |N | = n + 1, BR ∆n ^ n- ,���43tP;�^�y3V#�[�i� 1 V (X, D; Γ, U) ^�� G- p%N�z� ν ^%N�U U 3%Pm� I ^I�pE S : I ⊸ D ^�7 Γ- pp���P3pJ2T�N[ T ∈ S-KKM(I, X, D, X) ^�2T�E.℄ T (X) ⊂ S(I). C T : X ⊸ X �7th�=8�P�s�Mb V ∈ ν, (A%P xV ∈ X.℄ V [xV ]
⋂

T (xV ) 6= ∅.�� |0�)yV/P V ∈ ν ^�3� 3�;,%PpJ2TN��
F : I ⊸ X, F (z) = T (X) \

⋃

ω∈S(z)

V [ω],�Mb z ∈ I.



4A �4��
� G- q&O�{Rui�>9<�a�>9<� 861.w T (X) ⊂ S(I), E�/P z ∈ I r ω ∈ S(z), V [ω] ^ ω 3�'=�.& T (X) ⊂
⋃

z∈I

⋃

ω∈S(z) V [ω]. .w T ^�2T�h) T (X) ^ X 3�NYp�.&(A7�p N =

{z1, z2, . . . , zn} ∈ 〈I〉 ` {ωi,j ∈ S(zi) : j = 1, 2, . . . , ki}n
i=1 [1 T (X) ⊂

⋃n

i=1

⋃ki

j=1 V [ωi,j ] ⊂
⋃

z∈N

⋃

ω∈S(z) V [ω]. �J�/P z ∈ I, F (z) ^�3��E
⋂

z∈N

F (z) = T (X) \
⋃

z∈N

⋃

ω∈S(z)

V [ω] ⊂ T (X) \T (X) = ∅,.& {F (z)}z∈I ��77���P�.w T ∈ S-KKM(I, X, D, X), .&(A M ∈ 〈I〉[1 T (Γ-coS(M)) * F (M). 9^(A xV ∈ Γ-coS(M) ` p ∈ T (xV ) .℄ p /∈ F (M) =
⋃

m∈M F (m) =
⋃

m∈M

(

T (X) \
⋃

ω∈S(m) V [ω]
)

, Fd5 p ∈
⋃

ω∈S(m) V [ω] �h7 m ∈ M . V�/P m ∈ M (A ωm ∈ S(m) .℄ p ∈ V [ωm], s ωm ∈ V [p], 9^1/ {ωm ∈ S(m) : m ∈

M} ⊂ V [p]. RÆ;, 2, ;, 3 ` S 3n~)r;� A �1 xV ∈ Γ-coS(M) = Γ-co{ωm ∈

S(m) : m ∈ M} ⊂ V [p], 'C p ∈ V [xV ]. F*xX T (xV )
⋂

V [xV ] 6= ∅.RÆ;� 1 `;, 2 g43d5�|07�$�[��� 1 V (X, D; Γ, U) ^�� G- p%N�z� ν ^%N�U U 3%Pm� I ^I�pE s : I → D ^,J2T�N[ T ∈ s-KKM(I, X, D, X) ^�2T�E.℄ T (X) ⊂ s(I). C
T : X ⊸ X �7th�=8�P�s�Mb V ∈ ν, (A%P xV ∈ X .℄ V [xV ]

⋂

T (xV ) 6= ∅.RÆ;� 1 `s+ 1, |0�)1/�� G- p%N�zQ�7 S-KKM �P3pJ2T3�=8;��i� 2 V (X, D; Γ, U) ^ Hausdorff �� G- p%N�z� I ^I�pEpJ2T S :

I ⊸ D �7 Γ-pp���P�N[ T ∈ S-KKM(I, X, D, X)^�3�2TE T (X) ⊂ S(I). C
T : X ⊸ X 7%P�=8��� �/P V ∈ ν, RÆ;� 1 (A%P xV ∈ X .℄ T (xV )

⋂

V [xV ] 6= ∅. �G%P yV ∈ T (xV )
⋂

V [xV ], C (xV , yV ) ∈ Gr(T ) �E (xV , yV ) ∈ V . �J {yV }V ∈ν ^�p T (X) R3%Pv�h) {yV }V ∈ν 7%P_ 3Yv��G�)yV {yV }V ∈ν �W_ E
{yV } → x0 ∈ T (X). (%F4� X ^ Hausdorff �E (xV , yV ) ∈ V , �h7 V ∈ ν, 9^
xV → x0. -^ Gr(T ) ^ X × X 3�Yp�.& (x0, x0) ∈ Gr(T ), Fd5 x0 ∈ T (x0).�� 2 V (X, D; Γ, U) ^ Hausdorff �� G- p%N�z� I ^I�pE s : I → D ^,J2T�N[ T ∈ s-KKM(I, X, D, X) ^�3�2TE T (X) ⊂ s(I). C T : X ⊸ X 7%P�=8�!y 1). . I = X = D ^t?���z3I�pYp� s : X → Y ^,J2TE
T (X) ⊂ s(X) Y�;� 1 ` 2 rs+ 1 ` 2 �!y� [1] R3�0�[�. I = X = D ^ H-�z� s : X → Y ^,J2TE T (X) ⊂ s(X) Y�;� 1 ` 2 rs+ 1 ` 2 �!y� [2] R3�0�[�. I = X = D ^ G- �z� s : X → Y ^,J2TE T (X) ⊂ s(X) Y�;� 1` 2 rs+ 1 ` 2 �!y� [3] R3�0�[�(u�|03G5;�3FD:y� [1],[2] ` [3] R�53FD�o�N[�5i03e*�Cs[A I = X = D F���#n~ T (X) ⊂ S(X), C�^ T (X) ⊂ S(X).

2). . s : X → D ^,J2TY�|0�)Q#�$�g9;, 13� s-KKM(X, Y, D, Z),-^n~7h�o�i� 1
′ V X ^I�Yp� (Y, D; Γ) ^ G- p�z� Z ^t?�z�N[%P,J2T

s : X → D `!PpJ2T T : Y ⊸ Z ` F : X ⊸ Z .℄ T (Γs(N)) ⊂ F (N), �Mb N ∈ 〈X〉,
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 ; = , 27�C F wW9 T X,3 s-KKM 2T�N[ T : Y ⊸ Z .℄�MbW9 T X,3 s-KKM 2T F , {F (x) : x ∈ X} �77���P�C T �7 s-KKM �P�� s-KKM(X,Y,D,Z) �℄p
 {T : Y ⊸ Z : T �7 s- KKM �P}..w s : X → D ^,J2TY s(N) ∈ 〈D〉 �Mb N ∈ 〈X〉, 9^6;� A ` Γ- pYp3;,H Γs(N) ⊂ Γ-cos(N), .&. s : X → D ^,J2TY;, 1 �;, 1′ n~SC�N[ Y = D ^ H- �z�C;, 1′ �!y [2] R3�0;,�(u�. S : X ⊸ D ^pJ2TY�RÆ G- p�z3;,�H�:�5;, 1′ M:�5;, 1.�5;� B, ;� C `;� 2 1/�$K
2T3�=8;��i� 3 V (X, Γ, U) ^ Hausdorff �� G- p%N�z� Y ^�N3 Hausdorff �z�
S : X ⊸ X �7 Γ- pp���P�N[ T ∈ S-KKM(X, X, Y ) ^�2TE.℄ S(X) = X , C�Mb Φ- 2T G : Y ⊸ X , GT ` TG J�A X ` Y RJ�7%P�=8��� RÆ;� C, G 7%P���B f : Y → X , �RÆ;� B, fT ∈ S-KKK(X, X, X).W*/6 f 3���` Y 3���H fT ^�2T�69 T ^�2TE f ^���.& fT$^�2T�9^7;� 2 H fT 7%P�=8 x0 ∈ X , s x0 ∈ fT (x0), V(A y0 ∈ T (x0) .℄ x0 = f(y0) ∈ G(y0), Fd5 x0 ∈ GT (x0) ` y0 ∈ TG(y0).!y ;� 3 M�"y� [1] R3�0�[�Ay� [1] R X ^��pt?���z3pYp� Y ^t?���z3�YpE S ^,J2TC G ^(u%T2T�e����
[1] CHANG T H, HUANG Y Y, JENG J C. et al. On S-KKM property and related topics [J]. J. Math. Anal.

Appl., 1999, 229(1): 212–227.
[2] LIU Xin-ge, CAI Hai-tao. H-space and vector quasi-variational inequalities [J]. Math. Theory Appl. (Chang-

sha), 2004, 24(3): 1–5.

[3] Df%���+�G- q�{SY- S-KKM 3�4�Q [J]. f%XE)��Æ (ZK�), 2001, 24(1): 19–22.
ZHANG Hong-lin, JIANG Cai-yi. On property of generalized S-KKM mapping in G-convex spaces [J]. Natur.
Sci. J. Sichuan Normal Univ., 2001, 24(1): 19–22. (in Chinese)

[4] PARK S. New Subclass of Generalized Convex Spaces [M]. Fixed point theory and applications (Chinju, 1998),
91–98, Nova Sci. Publ., Huntington, NY, 2000.

[5] LASSONDE M. On the use of KKM multifunctions in fixed point theory and related topics [J]. J. Math. Anal.
Appl., 1983, 97(1): 151–201.

[6] HORVATH C D. Contractibility and generalized convexity [J]. J. Math. Anal. Appl., 1991, 156(2): 341–357.
[7] PARK S. Remarks on Fixed Point Theorems for Generalized Convex Spaces [M]. Fixed point theory and

applications (Chinju, 1998), 135–144, Nova Sci. Publ., Huntington, NY, 2000.
[8] PARK S. Continuous selection theorems in generalized convex spaces [J]. Numer. Funct. Anal. Optim., 1999,

20(5-6): 567–583.
[9] PIAO Yong-jie. Some basic properties on gengeralized convex spaces [J]. Natur. Sci. J. Yanbian Univ., 2002,

28(3): 157–159.

Almost Fixed Point Theorems and Fixed Point Theorems on Locally

G-Convex Uniform Spaces

PIAO Yong-jie
(Department of Mathematics, College of Science, Yanbian University, Jilin 133002, China )

Abstract: New almost fixed point theorems and fixed point theorems for multimap having S-KKM
property on locally G-convex uniform space are obtained. Our results improve and generalize the corre-
sponding results in recent literatures.

Key words: generalized convex space; Γ-convex; the S-KKM property; locally G-convex uniform space.


