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ABSTRACT

In this paper, vector equilibrium problems are considered via an
ordering cone with nonempty algebraic interior. Using the
wellknown lemma KKM-Fan along with the cone-upper
semicontinuity and level convexity, sufficient conditions ensuring
the nonemptiness and upper semicontinuity for the solutions to the
considered problems are established.

TOM TAT

Trong bai bdo nay, bai todn cdn bang vector dirgc nghién ciru theo
non thit tir c6 phan trong dai sé khdc rong. Bang cdch sir dung bé
dé néi tieng KKM-Fan ciing véi tinh nira lién tuc trén theo nén va
tinh 16 gidm nhe cua cdc tdp mirc, cdc diéu kién i cho tdp nghiém
cia bai todn dang xét khéng la tdp rong va cdc diéu kién dii dé anh

xa nghiém cua bai toan la nita lién tuc trén dwoc thiét lap.
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1. GIOI THIEU

Bai toan cin bang vector dugc gidi thiéu trong
cac cong trinh cua Ansari et al., 1997; Oettli, 1997
va Bianchi et al., 1997. Trong hon hai thap ky qua,
bai toan can bang vector da dugc nghién ciru mot
cach rong rai, boi vi bai toan nay chira rat nhiu bai
toan quan trong trong tdi wu nhu bai toan téi wu
vector, bai toan bat dang thiic bién phan vector, bai
toan diém yén ngua vector, bai toan vé diém bat
dong, bai toan bu va bai toan can bang Nash vector
(Ansari, 2000). Cling nhu cac 16p bai toan khac, su
ton tai nghiém cua bai toan can bang vector ludn 1a
cha @ nhan duoc nhiéu sy quan tdm cua cac nha
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toan hoc. D3 c6 rat nhiéu cong trinh nghién ctru vé
chua dé sy ton tai nghiém cua bai toan can bang dugc
cong bd (Ansari et al., 2001; Ansari, 2008; Bigi et
al., 2010; Chen et al., 2005; Gong, 2006; Huang et
al., 2007). Chu d& quan trong tiép theo cua su ton tai
nghiém 1a tinh 6n dinh nghiém. Pay 1a mot chu dé
dugc quan tam trong thoi gian gan day nhung tc do
phat trién rat nhanh. Tinh 6n dinh nghiém & day co
thé duoc hiéu ¢ hai dang chinh. Dang thir nhat 1a
tinh ntra lién tuc hodc lién tuc theo nghia Hausdorff
va Berge ctia anh xa nghiém (Anh et al., 2019, 2020,
2021). Dang thir hai 1a tinh lién tuc theo nghia
Holder hoac Lipschitz cia anh xa nghiém (Anh et
al., 2018; Tam, 2021).
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Mot diéu dang luu ¥ 13 cac két qua vé su ton tai
nghiém va tinh 6n dinh nghiém cua bai toan can
bang vector dat dugc & cic cong trinh trén chu yéu
dwa vao cac gia thiét vé tinh 16i cia ham muc tiéu
hoic théng qua cac cong cu doi hoi phai ¢é tinh chat
topo ciia khong gian anh ddi véi ham myc tiéu. Muc
tiéu cua bai bao 1a nghién cuu sy tdn tai va tinh nira
lién tuc trén cta nghiém cho bai toan cAn bang
vector theo nén thir ty ¢6 phan trong dai s6 khac
rong. Nghia 1a bai toan duge xét v6i khong gian anh
khong doi hoi phai c6 bat ky mot topo dac biét nao
cling nhur khong doi héi tinh 16i cia ham muyc tiéu.
MOt cach cu thé hon, bai bao thiét lap cac diéu kién
du cho tinh khac rong va tinh nira lién tyc trén cia
nghiém bai toan can bang vector véi khong gian anh
1a khong gian tuyén tinh thyc théng qua cac cong cu
vé nura lién tuc trén theo nén va tinh 16i giam nhe
clia cac tap mac (yéu hon tinh 16i ciia ham muc tiéu).

2. KIEN THUC CHUAN BI

Tir phan nay tré vé sau, néu khong gia thiét gi
thém, xét X 1a mot khong gian vector topo Hausdorff
va Y 1a mot khong gian tuyen tinh thuc.

Dinh nghia 2.1

Tap Q c Y duoc goi 1a mot tap 16i néu véi moi
x,y €Qvat € [0,1] thi

tx+(1—-t)y e Q.

X

34

Hinh 1. T4p 16i (trai) va tap khong 16i (phai)

Pinh nghia 2.2 (Phan trong dai s6 cua mot tap)

Cho Q 1a mét tap con khéac rong cia khong gian
tuyén tinh Y. Phan trong dai so caa tap Q, ki hiéu la
core({)), dugc dinh nghia nhu sau:

core(Q) ={a€eQ:vVveY,3af >
Osaochoa + [0,6]v c Q}.

Tap Q thoa man diéu kién core(Q) = Q duoc
goi la mot tdp mo dai so.

i Néu Y 1a mot khong gian vector topo thi vé mat
tong quat ta co:

int(Q) S core(Q),
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trong d6 int(Q) 14 ki hiéu phan trong topo cua Q.
Ta xét vi du sau:

Vidu 2.1
Cho Y = R? va tap Q duoc xac dinh nhu sau:
Q= {(y1,¥2):¥, = y{ hodcy, < 0}.

Khi do, core() = {(y1,¥2):¥2 >
y2 hodcy, < 0} U {0} (phan gach nhu trong Hinh

\

N

Hinh 2.

Trong khi d6, phan trong topo ciia Q 13 int(Q) =
{1, ¥2):y, > yi hodcy, < 0}. Do do, int(Q) <
core(Q).

Ménh dé 2.1 (Kantorovitz, 2003, B6 & 5.17, Tr.
134)

Néu Q 1a mot tap 16i va co phan trong topo khac
rong trong khong gian topo tuyén tinh Y thi
int(Q2) = core(Q).

Ménh dé 2.2 (Aliprantis & Border, 2007, B dé
5.60, Tr. 200)

Néu Q 1a mot tap 16i khac rong trong khong gian
topo tuyén tinh hitu han chiéu Y thi int(Q) =
core(Q).

Ménh d& 2.3 (Bonnans & Shapiro, 2000, Chti §
2.73, Tr. 56)

Néu Q 1a mot tap 16i dong trong khong gian
metric tuyén tinh day da Y (Y 1a mot khong gian
metric ddy du duoc trang bi mot cu trac tuyén tinh
sao cho céac phép toan cong va phép nhan vadi vo
hudng 1a 1ién tuc) thi int(Q) = core(Q).

Sau d6, mét s6 tinh chit cua phan trong dai s6
cua mot tap con trong khong gian tuyén tinh thuc
duoc xét.

Ménh dé 2.4
Cho Q 1a tap con 16i trong Y. Khi do:
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a) core(Q) 1a mot tap 16i.

b) Néu a € core() va b€ Qthi [ab)c
core(Q) voi

[a,b) ={0a+ (1—-6)b,0< 6 < 1}.

Chitng minh:

a) Gia sir q, b € core()) va 0 <A<1. Theo
dinh nghia cua phan trong dai so thi voi bat ky v €
Y, tontai§ > 0saochoa+tv € Qvab+tv e
véit € [0,4].

Do tinh 16i cua Q nén voi mdi t ta co
Aa+ (A —=Db+tv

=Aa+tv)+ (@A -1+ tv)
EM+(A-1Dacq.

Diéu nay c6 nghia 1a Aa + (1 — 1)b € core(Q)
va do d6 core(Q) 1a mot tap I5i.

b) Ly 1 € (0,1] vadaty,: = Ada + (1 — A)b. Ta
s& ching minh y; € core(Q). Vi a € core()) nén
v&i mdi v € Y thi t6n tai § > 0 sao cho

a+tv eQvoite|0,d].
Str dyng tinh 16i cua €, ta dugc
yi+tiv=2a+ (1 —-1)b+tlv
=Aa+tv)+ (1 —-Db
EN+(1-DcQ,
tuc 1a y; € core(Q).
Ménh dé 2.5
Cho Q c Y va y, € Q. Gia sir rang v6i moi v €
Ythitontaid > 0v6i0 <A< §saochoy, + Av €
Q. Khi d6 y, € core(Q).
Chitng minh:

)

Vé&i moi v €Y, ta chon §, = > thi khi d6 6, >

0va y, 4+ Av € Q véi moi 1 € [0,8,]. Piéu nay
chung to y, € core(Q).

Ménh dé 2.6

Cho Q.1a tap con I6i cia Y. Khi do core(Q) 1a
mot tap mo dai so6 trong Y.

Chirng minh:

Dé chiung minh core() 1a mot tap mo dai sb

trong Y ta s& chung minh core(core()) =
core(Q).

Vi Q14 tap 16i nén theo Ménh dé 2.4 a) ta suy
core(Q) ciing 1a mot tap 16i. Do d6, core(core({)))
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cing 1a mot tap 16i. Vi core(Q) € Q nén

core(core(Q)) c core(Q).

Pé ching minh diéu nguoc lai, ta ldy a €
core(Q) va lay v € Y. Theo dinh nghia cua phan
trong dai SO thi ton tai & > 0 sao cho

a+tveQvoite|0,d],
Védodéa+ngQ. V&i moi y théa méan 0 <

) L. . - i
y <;.taxétsd A dugc dinh nghia boi

2y
Ai=1-"1
5

Khi 0 <y <2, thiy 2 € (0,1), nén theo Ménh
dé 24 thi a+yv=/1a+(1—/1)(a+gv) €
core(Q) voimoi 0 <y < g.

Str dung két qua cua Ménh dé 2.5, ta duoc a €
core(core(Q)).

Ménh dé 2.7

Cho Q 1a tap con ctia Y. Khi do, v6i bat ky tap
a €Y, ta co dang thuc

core(a + Q) = a + core()).
Chirng minh:

L4y bat ky x € core((2), khi d6 v&i moi v € Y
thi ton tai 2 > 0 sao cho x + tv € Q v&i moi t €
[0,1].Suyraa+x+tvea+ Q. Dodd,a+x€
core(a + Q). Vay a + core(Q)) c core(a + Q).

Nguoc lai, liy bat ky w € core(a + Q), khi d6
véiveEYthitontaid > 0saochow +tv €Ea + Q
v6i moi t € [0,1]. Néu w & a + core() thi w —
a & core((2). Do do, ton tai v, € Y sao cho véi moi
Ao > 0 thi ton tai t, € [0,1,] thoa man w —a +
toVo € 0 hay wHtovo€a+Q. Suy ra wé
core(a + Q). Pay 1a mot mau thuan. Vay core(a +
Q) c a + core(Q).

Ménh dé 2.8

Néu Q 1a mot tap con 16i va mo dai sb trong Y
thi bat ky tap A c Y, ta c6 dang thuc

core(A+Q)=A4A+Q.

Chitng minh:

Hién nhién ta c6: core(4A 4+ Q) € A+ Q.
Mait khac:
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A+Q= U(a +Q) = U(a + core(Q))

a€eA a€eA

= U(core(a +Q))
c g(e)?e(A + Q).

Vay core(A+ Q) = A+ Q.
DPinh nghia 2.3
Cho C 1a mét tap con caa Y. Khi do:

(a) € duoc goi 1a nén néu Ax € € véi moi x € C
vad=0.

(b) Nén € duoc goi 1 ¢6 dinh néu € n (=C) =
{0y}, 6 day 0 1a vector khong trong Y.

(c) N6n € duoc goi 1a non 16i néu € 1a mot tap
15i.

Hinh 3. N6n 16i (tri) va nén khong 16i (phai)

Ménh dé 2.9

Noén € 1a 16i trong Y néu va chinéu € + C c C.

Chirng minh:

Gia st € 12 mot non 16i. Khi d6 véi moi x,y € €
thi
1
2
hayx+y € C.Dodo,C+C cC.

1( + )—1 +-y€C
Zx y_zx y ’

Nguoc lai, gia st non C c6 tinh chat € + € < C.
Ta chirng minh € 1a mot tap 15i. That vay, véi moi
x,y€Cvate[0,1] thitxeC va (1—-t)y€eC.
Suyra, tx+(1—t)yeC+ C c C.Vay C la mét
tap 10i.

Ménh dé 2.10

_ Néu € 1a mdt non 16i trong Y va core(C) khic
rong thi core(C) + C = core(C).

Chirng minh:
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Ta c¢6: core(C) ={0,}+ core(C) cC+
core(C). Do do, bao ham thirc “c” da dugc ching
minh.

V6i bao ham thirc “2”, 1y bat ky c¢; € C, ¢, €
core(C) vay €Y thi ton tai A > 0 sao cho

c, +ty € Cvéimoit €[0,1].
Vi € 12 n6n 16i nén theo Ménh dé 2.9 ta duoc
¢+ c,+tyeCvéimoit e [0,A].

Do d6 ¢; + ¢, € core(C). Vay C + core(C) c
core(C).

Cho C 1a méot nén 16i cb6 dinh va
core(C) khac rong trong Y. Khi d6 ta dung cac ki
hiéu sau day dé chi quan hé thtr ty duoc sinh ra boi
nén C. V6i moix,y € Y:

xz2yex—yEecC,
x>y & x—y € core(C),
xeryex—y&C,
x*y e x—y¢&core(0),
va tuong ty cho cac quan hé <, <, &£, <, ...

Khai niém nura lién tuc trén theo non thir tu trong
khong gian tuyén tinh thuc Y dugc gidi thiéu trong
dinh nghia sau.

Dinh nghia 2.4

Cho h: X = Y la mét anh xa c6 gia tri vector.
Anh xa h duoc goi 1a C-nira lién tuc trén tai x, €
X néu véi mdi tap V mé dai s6 trong Y théa man
h(x,) € V thi ton tai mot 1an can U cua x, sao cho
h(x) €V — C véi moi x € U.

Ta ndi rang anh xa h: X — Y 1a C-nira lién tuc
trén trén mot tap nao d6 néu nd 1a C-nira lién tuc trén
tai moi diém thuéc tap do.

Pinh Iy 2.1

Anh xa h: X = Y 1a C-nira lién tuc trén trén X
khi va chi khi v&i moi b € Y thi h™1(b — core(C))
la mot tap mo trong X.

Chirng minh

Giast hla C-nra lién tuc trén X. VGimoi b € Y
va xo € h™1(b — core(C)) thi ta suy ra h(xy) €
b — core(C). Khi d6 ton tai mot lan can U cua x,
sao cho h(x) € b — core(C) — C véi moi x € U
hay h(x) € b—core(C) véi moi xeU (vi
—core(C) — C = —core(C)). Suy ra x € h™1(b —
core(C)), diéu nay dan dén x, € U c h™'(b —



Tap chi Khoa hoc Trirong Pai hoc Can Tho

core(C)). Do @ h~1(b — core(C)) la mot tap més
voimoib €Y.

Nguoc lai, gid str h_l(b — core(C)) la mot tap
ma& v6i moi b € Y. Ta chig minh rang h 1a C-nira
lién tuc trén tai moi diém x, € X. That vay, goi V 1a
mot tap ma dai s bat ky trong Y thoa mén h(x,) €
V va e 1a mot vector bét ky thude core(C). Khi dé
ton tai A > 0 sao cho h(x,) + '%e € V. Ta thiy ring

X E 7T <h(x0) + %e - core(C)) va

h™1 (h(xo) + %e - core(C)) 12 mot tap md nén ton
tai mot 1an can U cia x, sao cho

A
Xo EUch™? (h(xo) + S~ core(C)),

hay véi moi x € U thi x € h™1 (h(xo) + %e -

core(C)). Do d6 h(x) € h(xy) + %e —core(C) c
V — C véi moi x € U. Vay h la C-ntra lién tuc trén
tai x,.

3. SU TON TAI NGHIEM CUA BAI TOAN
CAN BANG VECTOR

Trong phan nay, cho € 1a mot nén 16i c6 dinh va
core(C) khac rong trong Y. Cho K 1a mot tap con
khacrong cuaX va f: K x K — Y 1a mot song ham.
Ta xét bai toan can bang vector sau dy:

(VEP) Tim X € K sao cho f(x,y) &€ —C\
{0,} véimoi y € K.

Dinh nghia 3.1

) Vector x € K duoc ggi la mot nghiém hitu hiéu
yéu cua bai toan (VEP) néu

f(x,y) € —core(C),Vy €K,
hay
f(x,y) < 0y,Vy EK.

Pinh nghia 3.2 (Ansari, 2000, Pinh nghia 3, Tr.
3)

Chop =G C X vamitanh xadatri F:G 3 X.
Anh xa F duoc goi 1a mot anh xa KKM néu véi moi
tap con hitu han {y;,v,, ..., ¥} ctia G thi quan hé

n
conv {YLYZ' --"yn} c U F(yl);

=1

duoc thoa man, & day conv(E) 1a ki hiéu bao 16i
cuatap con E.
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Vidu 3.1

ChoG =X =R vaanhxadatri F: G 3 X duoc
xac dinh boi F(y) = [0, y]. Khi d6 F la mot anh xa
KKM.

B dé sau thuong dugc goi 1a B6 dé KKM-Fan.

Bo dé 3.1 (Fan, 1961, B6 dé 1)

Gid sirrang F: G = X lamot anh xa KKM c6 gid
tri dong. Khi d6, néu ton tai it nhat mét y € G sao
cho F(¥) la tap compact thi

ﬂF(y) * Q.

_ binh 1y sau day phat biéu vé sy ton tai nghiém
yeu cua bai toan (VEP).

Pinh 1y 3.1

Gia sir rang cac diéu kién sau dugc thoa man:

(i) véi moi x € K, f(x,x) <« Oy;

(if) voi moi x € K, tap {y € K: f(x,y) < Oy} la
mot tap 10i;

(iii) voi moi y € K, f (-, y) 1a C-ntra lién tuc trén
trén K;

(iv) (diéu kién birc) ton tai mot tap compact khac
rong N cia K va ¥ € N sao cho f(x,¥) < 0y V6i
moi x € K\N.

Khi d6, tap nghiém hiru hiéu yéu cua bai toan
(VEP) la khéac rong.

Chitng minh:

Xét anh xa da tri F: K 3 K duoc xac dinh baoi

F(ly) ={x € K: f(x,y) < 0,} vGi moiy € K.

Ta thay rang, X la mot nghiém hitu higu yéu cia
bai toan (VEP) néu va chi néu

Te ﬂ Fy).

yEK

Truéc hét, ta ching minh F 1a mot 4nh xa KKM.
Gia str nguoc lai, F khong 1a anh xa KKM thi khi do
ton tai mot tap con hitu han cua {yy, y,, ..., ¥, cia
K va y € conv{y,,y,,.., Yo} nhung y & F(y;)
véi moi i. Do do, f(y,y;) < 0y véi moi i. Viy €
conv {1, ¥y, ..., Yo} nén y dugc viét dudi dang y =
Yty voit; = 0vayl t; = 1.

T f(y,y;) < 0y V6i moi i va gia thiét (ii), ta
suy ra
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f (3’i tiYi) < Oy.

i=1

Diéu nay twrong duong véi f(y,y) < 0y. Day 1a
didu khong thé vi né mau thuan véi gia thiét (i). Do
d6, F 1a mdt anh xa KKM.

Ta chitng minh F (y) la mét tap dong trong K véi
moi y € K. That vay, lay bat ky luéi {x,} c F(y)
V6i X, — xo. Néu x, & F(y) thi f(x,,y) < 0y hay
f(xo,y) € —core(C). Theo tinh C-nira lién tuc trén
cua f trong gia thiét (iii) thi ton tai mot 1an can U
cua x, sao cho

f(x,y) € —core(C) — C,vx € U.

Két hop diéu nay voi Ménh @ 2.10 ta suy ra
f(x,y) € —core(C) v6imoi x € U. ViU lamot 1an
Can clia x, va x, — X, nén ton tai a, sao cho x, €
U véi a = ay. Khi d6 f(x,,y) € —core(C), day 1a
diéu mau thuan vi x, € F(y). Do d6, x, € F(y) va
ta suy ra F(y) 1a mot tap dong trong K.

V6i mdi X € F(¥) bt ky thi ta co £ (%, ¥) < 0y.
Theo gia thiét (iv) thi ¥ € K\N hay x € N. Do do,
F(¥) c N.Hon nita, theo chitng minh trén thi F (y)
la mot tap dong. Vi F () 1a mét tap con dong trong
tap compact N nén F(¥) cling 1a mét tap compact.

Nhu vay, ta da ching minh duoc F 1a mot anh
xa KKM véi gia tri dong va co6 F(y) 1a mot tap
compact trong K. Ap dung cua b dé¢ KKM-Fan, ta

duoc:
ﬂ F(y) % 0.

yeK

Vy tap nghiém hitu higu yéu cia bai toan (VEP)
1a khac rdng.

4. TINH NUA LIEN TUC TREN CUA ANH
XA NGHIEM

Muc nay nghién ctru bai toan (VEP) khi ham
muc tiéu va tap rang budc bi nhidu bai tham sb A €
A Vi A la mot tap con khac rdng caa mot khong gian
vector topo Hausdorff Z cho truée. Didu nay co
nghia 1a bai toan (VEP) dugc nhing vao ho céac bai
toan sau, vai mdi A € A,

(VEP); Tim X € K(A) sao cho f(x,y,A) &
—C\{0y} véi moi y € K(4).
~V6i moi 4 € A, ta ki higu tap nghi¢m hitu higu
yéu cua (VEP); 1a S(4), tuc la:
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S ={xe KW):f(x,y,A) & —core(C),Vy
e K}

Muc ti€u ciia muc nay 1a nghién ctru tinh ntra lién
tuc trén cua 4anh xa da tri S:A 3 X. Trudc hét, ta
nhéc lai mot sb khai niém vé tinh nira lién tuc ciia
anh xa da tri va cac tinh chit c6 lién quan.

Pinh nghia 4.1 (Aubin & Frankowska, 1990,
Dinh nghia 1.4.1, 1.4.2, Tr. 38) Cho anh xa da tri
Q:A 3 Xval, €A Khido:

— Q duoc goi 1a nira lién tuc trén tai A, néu véi
moi lan can U cia Q(A,) thi ton tai mot 1an can N
cuia Ay sao cho Q(1) c U vaimoi A € U.

—  Q duoc goi 1a nira lién tuc dudi tai 1, néu cho
moi ludi {A,} hdi tu vé Ay va moi x, € Q(4,) thi ton
tai mot ludi {x,} trong Q(1,) théa méan x, — x,.

— Q duoc goi 1a lién tuc tai A, néu Q vira nira
lién tuc trén vira nira lién tuc dudi tai 4.

Ta noi rang anh xa Q 1a nira lién tyc trén (nira
lién tuc dudi, lién tuc) trén mot tap con nao d6 néu
nod 1a ntra lién tuc trén (ntra li€n tuc dudi, lién tuc)
tai moi diém trén tap con do.

Bo dé 4.1 (Hu & Papageorgiou, 1997, Ménh dé
2.19, Tr. 41) Cho Q (1) 1a mét tap compact. Khi do,
Q 1a nwra lién tuc trén tai A, néu va chi néu VOrI bt
ky Iudi {A,} hoi tu vé A, va x, € Q(A,) thi ton tai
mot ludi con {xg} cua {x,} hoi tu vé mot diém x,
nao do thudc Q(4,).

B dé 4.2 (Hu & Papageorgiou, 1997, Ménh dé
2.6, Tr. 37) Anh xa da tri Q: A = X 1a nura lién tuc
dudi tai 1y néu cho moi Tudi {15} hoi tu vé A, thi
Q(1y) c liminfQ (4,), véi

liminfQ (4,) = {xo € X:3x, € Q(Ag), xq = X }-

Dinh 1y 4.1

Gia sir cac diéu kién sau day duoc thoa man:

(1) 4nh xa K 1a lién tuc va c6 gia tri compact trén
A;

(ii) véi moi x € K, f(x,x, 1) < Oy;

(i) véi moi x € K, tap {yeK:f(x,y,1) <
0,} 1a mot tap 1oi;

(iv) voi moi y € K, f 1a C-ntra lién tuc trén trén
K X K X A.

Khi d6, tap nghiém S(A) 1a khac réng véi moi
A € A. bong thoi, 4nh xa nghiém S 1a nura lién tuc
trén va c6 gia tri compact trén A.
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Chung minh;

Ta thay rang cac gia thiét cua binh 1y 3.1 dugc
théa man nén ta suy ra S(1) khac rong véi moi A €
A.

Ta chitng minh anh xa nghiém S 1a ntra lién tuc
trén trén A. Ly bat ky A, € A, ta s& ching minh S 1a
nira lién tuc trén tai A,. Gia st nguoc lai ring S
khong 1a ntra lién tuc trén tai 1,. Khi d0, ta tim dugc
mot 1an can mo U cua S(4g), mot ludi {A,} hoi tu
Vé Ay va x, € S(A,) sao cho x, & U véi moi a. Do
tinh compact va tinh ntra lién tuc trén cua K nén theo
Bb d& 4.1 ta co thé gia sir rang x, = x, VOi x, €
K(Ap). Néu x, & S(4,) thi ton tai y, € K(1,) sao
cho f(xg, Y0, A0) < 0y. Do y, € K(4,) va K la nira
lién tuc dudi tai Ay nén theo Dinh nghia 4.1(b) thi
ton tai mot ludi {y,} trong K (1,) sao cho y, = ;.
Vi x, € S(A,) nén ta c6 f(xg, Yo, o) < 0y VO
moi a. Tir tinh C-ntra lién tuc cua f trong gia thiét
(iv) va f(xg, Yo, o) < Oy, ta suy ra ton tai mot lan
can U, cua (xq, Vo, 1) sao cho f(x,y,A) < 0y V6i
moi (x,y,4) € Up. Do (x4, Yar Aa) = (X0, Yo, A0)
nén ton tai @y sao cho (xg, Yo, Aq) € Uy V6 a = ay.
Khi d6, f(Xg, Vo» Ag) < Oy VGi @ = ay. Ta c6 diéu
mau thuan. Do d6, x, € S(4,) c U. Pay lai la mot
khong thé vi x,, & U véi moi a.

Bay gio ta chung minh S(1) la mét tap compact.
LAy bat ky x, € S(A) Véi x, — x,. Khi d6, véi moi
y € K(A), taco f(xg,v,4) < 0y. LA luln tuwong tu
nhu trén, ta cling ching minh duoc x, € S(1). Do
do, S(1) 1a tap dong trong K(1). Ma K(A) 1a mot
tdp compact nén ta suy ra S(1) ciing la mot tap
compact.

5. KET LUAN

Trong bai bao nay, bai toan can bang vector theo
noén thi ty co phan trong dai s6 khac rong da duoc
nghién ctru. Trudc hét, cac didu kién du cho bai toan
¢6 nghiém hitu hiéu yéu da duoc thiét lap dya vao
b6 dé KKM-Fan (DPinh 1y 3.1). Sau d6, tinh nira lién
tuc trén cta anh xa nghiém khi dir liéu bai toan bi
nhiéu bai tham s6 ciing duoc khao sat (Binh 1y 4.1).
Céc két qua dat duoc trong bai bao 1a moi. Cach
tiép can nay s& dat dugc nhiéu két qua méi hon nira
vé diéu kién ton tai nghiém, diéu kién on dinh
nghiém ciing nhu cac chu dé khac cho cac 16p bai
toan trong t6i wu ma khong gian anh khong c6 trang
bi cau triic topo.
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