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BAT Dﬁ;NﬁG THUC KY FAN
TRONG KHONG GIAN SIEU LO1I

LB THAL DUY!

1 Kién thoe cd sd

Dinh wghia 1.1. |1] Khing gien situ 131 X la khong gion mélric (X d) théa
Vi ol diem o cide X, mos s thue khéng am vy (3 & p) sao cho A E T B
ro+rs (56 ) tacd [ Bleg g #9

(=

(B, ;) &y hicu tank cav dong tam x, bdn kink v ).

e Duong thang thue &, khong gan (4} v8i 7 bt ki 1 cac vi du tigu bty Vi

khong glan siéu 101

Dinh nghia 1.2, Cho khdng gian mélric {X d)} AC X, Tap A gor la chip nhén
ducc cida X khi A [3 gico cia cde Rinh cdu déng vii bin kinh Ghong am.
1o moi tap chip nhan duge ohia X k¥ idu 1a A{X).

Bao chip nhin duge cis t8p A C X !a piac cha moi tap chip nhin duge cia

X, ehita A ky higu 1 ad{A).

Dinh nghia 1.3, Anh z¢ T 40 khang gien mébric (X, d) vae Ehing gian mé ime

(¥, p) duge goi & khdng gifn ki
Viey, 2a) € X%, p(T{z1), Tza)) < dlwy, 22).

Tinh chat cha khong gian siéu 161 {1]
1. Mol khong gian sigu 161 diy do.
2, Mol tap chfp nhan duge cda mot khdng glan sigu 161 déu sicu 161

3. Khong gian X 14 sigu 16 khi va chi khi v6i mol khdng gian £ chfta X mot
cich ddng oy, tdu tai dnh xa khong gian r @ 24 - X sao che riz) = =

vd@ mol ¢ ¢ X, Nén 7 {a khong giag dink chu@n thi w8 moei b hita han .

(1.2, o i) € X" A 0d rlcofas, @, wn}) Cadi{zg, 220 }).

PThS. fial hoo An Glang.
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Nguyén 1 diem bt déng Brouwer [2]
Mot dnh zg lien fue 1@ hinh cdu don e ding trong R vdo chink nd déw co didm

bal dén

L".:

15

’\%uwn 15 trén vin ding néu thay hinh cin dos vi dong bAng mdt tap 161, dong,

b chan trong khong gian tuyén tich hiu han chidu 1y ¥

Dink nghia 1.4. Cho X 12 Mhdng qran métrie, O C X, Avkiwa dotri B2 O — %

duwge gei Lo anh vo KEM khy
Va1, Toy ooy Tt € O ad{{zy, 2

L%

Pinh nghia 1.5. Cho X ld Fhing

fia 16m (e 101) &b {o e O 0 fla) = (<3A) o

1 St

4

Ménh 48 1.1, Che X ia khing gian mélne. F( hi dé {on tad tap chi 36 1 vd mat

a
ph.é-p nivdng ding cu i X = 2.

Chitng minh. Dat [ = X vai: X — 2(T) vai i{z) = {d{z,y) - dtg. yibyex. ©o

o

1 mot diém b dink cna X Khi dé

Vi yd € X2 i) — i) = sup{l dlw 2y —dly,z) 1 2

IS X

i

XNt =dis.y).

L

YVay 1 1 phép inhing ddng cil.

Do 46, ¢& ihé ddng nhit X vo1 (A7) vh vidy X o P00 Vi P4 1a khong gian
g ICL WLy

métric tuyfn toh 08n ¢ the it

Viy Xo vita 13 tap chap nhan duge lrong khidng gian matric 7(1) , vira 1a w@p 16i

trong khong gian tuyén tinh 1%(1}. 3

a

Day 15 didu rAt quan trong 4t xay dyng 1§ ghuyét }KKM trong khong gian sién

61

Dinb 1§ 1.1 (Dinh i ok xz KKM (Khamsi, 1996 3Ny, Cho X la khang gion

sidu 01, O & 1y con bat Kl eda X, F O — 2% 1a mal dnh zo KEKM sao cho Flx)

déng vdi mbi v € O Khi dé ho {F{x) 2 € C} co tinh chdl gioo hiu hagn.

80
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Ching minh. (bing phin chimg

Gia su 0ntal 1y, ..., 5 € ' sao cho ﬂ Flo;y =@ bat L= ed{{x,}) © X KL

i

d6 18p X = ad{ X)) C (7Y 1 sigu 161 va cing 14 sap 151 trong £9(1),
VIO X C Xy O nén g € O C Xy va A = col{zgd) C X K
d6, 18n tal dnh xa khdng glan » 0 X o X vd elo) = o vwii mol o € X, ngodl ra

rAy L

Vi L déng nén iap Gled = L0 Flay) dong v vl gid thide phin chiing suy ra
T
T T N .
i i {2 (i-i} = i,
PECh]

Vai mdt o e A dat i) = dir(xh G Vi r Ci{ag} = @ nén w3l mdi v £ A

tdn tai 4 48 cho Aln) > 0. Viy c6 the

) FARIPAY
TR
a2 o \ AN L AR T
va anh xa £ A - Aodinh bdi o fla) = ) mle)ag
i
cing lén tue, viy [ li8a tuc
digm bal ddng B;uuw@ (Bn tal oz, == flw) Dac Iy = [

[
*
li
Pl
K
=
=
:
pa—
B

Vdo do r{x,) ¢ Fix), moi i€ fy.

va by () suy ra ad({sy i€ L ¢ U Fey) wan thuan val gia thigs F 13 ank xa
i&fu

WM. Dinh by da duge chitag minh, ]
x D& dinh i c6 k& gud mond han 0 {7 F{z) 4 8, cin thém vao gid. thiél mot trong
& .

hat digu kién sau

g1
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1) hoge C'la tap hitu har

2) hoiic ton loi oy € O sao che Flzy) compact.

(Chi vige thay mdl F'z) bdi F{z) 0 Fley) ta duse mot ho tip dong trong
mot tap compact. Khi dé dg {7 F(z)

ad
{Fle}x e C}).

#£ @ chi cin doi hoi tinh giao hiu han eha

2  Bit dang thic Ky Fan

Dinh 1i 2.1 (Dinh I bat ding thic Ky Fan). Cho X (a mol khong gion siéu

iai, C id {jp compact thude A(X), f - C x € = R & ham s6 thée mén :

1) Véumndiz € C, ham 38 - w = [z, y) & nida lién tue dudi theo y,

=

2) Vai moiy € O, ham s6 [ 2w = [(x,y) {4 lva lém theo z,
3) Ve mbiz e O, flz, ) < 0.
Khi do ton tgry* € O sao cho fla,y*) <G vdi moix € O

Chimg minh. Dat Fle) = {p e flz,y) <0}z e Cuén v 1), Flz) ding vil
met w € (O, Ta ching mink F 13 4nh xa KKM biing phan ching.

Gid s tdn tal {z, 70, .3, © C v g € adla;t {3, a0 & Fla) vdi =
1,2, .n Khidd fla, ze) > 0 véi moi 4

Das X = 1‘31& Flonzg > 0w B={ze€C: flz,z) = A} () nénz, & B (HL

De 2) nén B la chiip nhan duge va tit (3), (9) ta & wg € ad{a;} C B, kit hop
v (4) suy ra fzg, zo) 2 A > 0 {imdu thudn vt 3)).

Viy Fla dnh oea KKM va F{x) déag, compact {(do Flz) ¢ C va € compact)
v3imot € O

Ap dung Dinh 1§ dvh xa KKM, ta ¢é () F(z) # 0 nén w@n tai

rEC

M F ) co

el

Suy ra i0n tal v € Csaccho [z, ) <O véi meix € O 0
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Ung dung

Ménk dé 2.1 (VE digm LAt dong cha ham da éri lién tuc). Che X 1a mot

khang gian siéu {61, O la mol lép compact thube A(X), danh ze do iri Hén tuc
F ol — AN sa0 cho OOy F(x) £ 8 vdi met 2 € O Khi 46 F o diem bat dong.

Chimg minh, DAL ,}‘(:e';"_l') = d{y, Fiy}) — d{z, F(v)) vai mol {z,y) € C°.
Ta c6 fla,x) = 0 véi moi ¢ € C vh f lifn bae theo ¥ val r b dinh (do F hign

tuc) néun [ nda lien tue dudl theo ¢ voi x ¢ dinh.

Ta cAn ching mink f tya 18m theo 2 vai y of dinh nghie 14 cin chimg minh:
By={re O die, Ay <A e A(X1vii Flyy=Ae¢ AN), A2 R
That vav, do A € A{X) nén 4 = [} Blz,. ) v6 B, 7.} 1a hinh cin dong.

Trirde hit ta chitng rainh By = (ﬂ Blog, e+ /\j} ¢ {6)
K

;
s Hicn uhifn La cd Iy _{QB’(?_&:“—%A) M.

[£4

& Yy £ (qH (TanTg —1—,1,) ﬂ(,, v € O vh diz,e,) € A+ 7, moei o udn

Bl N Bz, ) # 8, moi o (v X sién 101} suy ra
B, ) [ ﬂz;{xmm) 40
[ /;

YVay Bla, A) i'“[ A F# G suy ra d(_a:, Al<Advivie g nénxg iy
(3) va \ﬂ Blrg,ra + ))) (1C e A(X) nén By € A(X) do dé [ tua 1om

theo o véi oy o dinh.
Ap (Lu-g b?}.t.. dang thie Ky Fan @ o tal ™ € O sao cho flz, 9"} < 0 vé moi

i

z € (' nghig
d(y", Fly™)) < dle, Fly™)) véimeiz € C (7)
nen véi zy € CNFy) (do C Fla) £ 9, mot T € C) vt (T} la o
dy™, Fly' ) & dlze, Fly5)) = 0.

Suy ra y* € Fly') (do Fly™) dong).

Viy F o diémn bat dong y* € O, ]

93
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Tém Lal

BAit ding thite Ky Fan trong khong gian siéu 16

Trong gidi tich phi tayén, vai 16 cla bat ding thic Ky Fan duge danh gid
Cao Qi s g?al hé mat thids gitte nd v@ bang loat nhimg két gqud quan Lrong
v& didm DAt dong. Ching 3nh hudng rat 16n dén vide nghitn ciu sy 01
tal, tinh én dinh vh xip xi nghidm phuong grinh, nghidm bao hiun thic phi

Al

tuybn. (3an diy, nho cong trind 6 tinh md duimg cha Khamsi, khiong gian

sidn 161 duge 3 dung nhidu brong '\nés nghién o digm bt doug che ank xa
ldn fne.
Y {ué ng chinh cia bal bao & gidi thigu mod nghien ciu mél vé bat dénp

.- . ~ . e qme e 2 2 . = -
thite Ky Fan trong khong gian siéu 161 vA dng d.ung difn hinh cia nd.

Abstract

Ky Fan inequality in hyperconvex metric space

Ky Fan inequality is one of the specially good inequalitics of nonlimear anal-
ysig due 10 b8 oW IHPOrtAnce on tho theory as well as application. In this
papor, our mein concern is Ky Fan inequality in hyperconvex metric space.
Recenily, i has been used as an effective tool t6 dISCOVEr SOIC New Tesuits

on fixed points of 2 continons multifunction.



