52

Nguyén V&n Hwng, Nguyén Huynh Vi Duy

SU HOI TU TREN CUA TAP NGHIEM CHO BAI TOAN
TUA CAN BANG VECTO MANH KIEU STAMPACCHIA TRONG
MOI TRUONG MO VA UNG DUNG
ON THE UPPER CONVERGENCE OF SOLUTION SETS FOR

STAMPACCHIA-TYPE FUZZY STRONG VECTOR QUASI-EQUILIBRIUM PROBLEMS
AND APPLICATIONS

Nguyén Vin Hung!, Nguyén Huynh Vii Duy?

!Hoc vién Cong nghé Bueu chinh Vién thong co so Thanh phé Ho Chi Minh, Viét Nam
’Truong Pai hoc Mé Thanh pho Ho Chi Minh, Viét Nam

*Tac gia lién h¢ / Corresponding author: duy.nhv@ou.edu.vn
(Nhan bai / Received: 14/3/2026; Stra bai / Revised: 01/7/2026; Chép nhén dang / Accepted: 14/7/2026)
DOI: 10.31130/ud-jst.2026.24(7A).149

Tém tit - Bai bao nay nghién ctru tinh héi tu trén cia tap nghiém
d4i v&i bai toan tua can bﬁng vécto manh kiéu Stampacchia trong
moi tredng md. Pau tién, nghién ciru gidi thiéu khai niém tap mo
va 4anh xa m, trén co s¢ nhimg khai niém nay, ching t6i thiét lap
mot m6 hinh médi cua bai toan tua can b%mg vécto manh kiéu
Stampacchia trong moéi trudng mo (viét tit, (SVQEP)). Tiép theo,
béng cach st dung cac ddy ham va diy tap, thiét 1ap cac didu kién
du cho su hoi tu trén cua tap nghiém cho bai toan (SVQEP). Cudi
cung, khao sat mo hinh bai toan t4i wu trong méi trudng mé nhu
1a phin tmg dung thuc té cho két qua nay. Cac két qua dat duoc
ctia nghién ctru 1a méi va khac so voi mot sé cong trinh di cong
bd trude day. Mot $6 vi du minh hoa cling dugc trinh bay nhim
1am 13 cac két qua thu duoc.

Tw khoa - Bai toan tua cin bﬁng vécto manh; bai toan t6i uu
vécto; hoi tu trén; 1y thuyét tap mo; anh xa da tri; tdp nghiém

1. Giéi thi¢u

Cho A 1a tap con khac rong cua khong gian Banach
thuc X va B la tap khac rdng. Ky hiéu F(A4) 14 tap hop
tat ca cac tdp mo xac dinh trén A4, tuc la
F(A)={r|7:4—[0,1]}. Khi 40, ta c6 két qua sau:

i) Anhxa D: B — F(4) duogc goi la anh xamd trén B ;

ii) Néu D anh xamo trén B , thi v6i mdi x € B, D(x)
1a tap mo trén A, va o, (v) 1a ham thue ciia phén tir y
trong tap mo D(x);

iii) Vi PeF(A) va y €(0,1], tap
P ={xe Al p1,(x)>y} goilathp cit 7 cuatap mo P .

Cho AX,Y,Z labakhong gian Banach, X c X, Z c Z
1a cac tap con 10i, dong, khac rdng, va C 13 non 16i, dong
trong ¥ sao cho intC # @&, trong d6 intC 1a phan trong
cianon C.Cho §: X > F(X), 0: X - F(Z) la cac
anh xa mo, va ham vécto f: X xZxX —Y va ham

Abstract - This paper is to investigate the upper convergence of
the solution set for strong Stampacchia-type vector quasi-
equilibrium problems in fuzzy environments. First, the study
introduce the notions of fuzzy sets and fuzzy mappings. Based on
these concepts, establish a new model of strong Stampacchia-type
vector quasi-equilibrium problems in fuzzy environments
(abbreviated as (SVQEP)). Next, by employing sequences of
functions and sequences of sets, we derive sufficient conditions for
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application of the obtained results. The results are new and differ
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examples are also presented to clarify the obtained results.
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a,b: X —(0,1]. Xét bai toan twa can bﬁng vécto manh

kiéu Stampacchia trong méi trudong mo sau day:
(SVQEP). Tim x € S(x),,, va z € Q(x),,, sao cho,
f(x,z,y)eC, Vye S(x)a(x).

Trong do, S(x),,, va O(x),., lan luot 1a cac tap cat a(x)

va b(x) cua cac tap mo S(x) va O(x) dugc xac dinh béi,

S(x)a(x) ={reX| Hs(x) ») z a(x)},
O(x)y,y ={z € Zl Hox (z) 2 b(x)}.

Cho cac day anh xa mo
S X —>F(X),0,:X>F(2) va day ham
[ XxZxX —>Y,a,b :X—> (01, véi neN\{0}.

Xét ddy bai toan twa cin bang vécto manh kiéu

Stampacchia trong moi truong mo, sau day:
(SVQEP), . Tim x € S, (x) z€0,(x), (, sao cho,

a,(x)>

fn(xo Zoy) € C9 \V/y € Sn (x)a,,(x)’
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Trong do, S,(x), ,, va Q,(x), , lan luot 1a céc ddy tap
cht a,(x) va b,(x) cuacactap mo S,(x) va Q,(x) duoc
xac dinh boi,

Sn (x)a”(x) = {t € Xl luS,,(x) (t) 2 an (x)}’

0, (x)b,,(x) ={teZ| Ho, (v @ 20b,(x)}.

Nham minl} hoa cho dong co cta viéc thiét 1ap mo hinh
nay, xét mot so truong hop dac biét ca bai toan nhu sau:

Nhin xét 1.1.

bat A=Y=Z=H, v6i H khong gian Hilbert,
a(x)=b(x)=v, C=R,, §=5(x),,, =H, O(x)=T(x),
Q(‘x)b(x) = (T(x))v: f(x,z, J’) = <Zay _x> + ¢’(J’) - ¢(x) 5
khi d6 bai toan (SVQEP) tr¢ thanh bat dang thirc bién
phan hon hgp trong mdi truong mo duge nghién cuu
trong [1].

bat X=Y=Z=R",C=R,, S(x)=K, KcR",
O(x)=T(x), a(x) =b(x) =1, Q(x)b(x) = T(x)a(x)
f(x,z,y)={(z,y—x) , khi d6 bai toan (SVQEP) tr¢é thanh
mot trudng hop dic biét bat dang thirc bién phéan phi tuyén
cho anh xa mo dugce nghién ctru bdi Tang va cac cong sy
trong [2].

va

Ly thuyét tap mo da dwoc tmg dung rong rii trong nhiéu
linh vyc nhu ky thuat diéu khién, 1y thuyét tro choi, xur Iy
anh ciing nhu trong kinh té va tai chinh. Khai niém tap mo
dugc Zadeh [3] dé xuit vao nim 1965 nhu 13 sy mo rong
cua Iy thuyét tap hop cb dién. Nam 1989, Chang va Zhu [4]
d3 gidi thidu 16p bat ding thirc bién phan mo théng qua cac
tap cit cua anh xa mo. Trong nhiing ndm gan déy, nhiéu
két qua méi da duge cong bd. Cu thé, Hung va Keller [5],
[6] da nghién ctu tinh dat chinh, sy ton tai va 6n dinh
nghiém cho tro choi tong quat trong moi trudng mo. Poc
gia quan tim co thé tham khao thém cac tai liéu [7], [8],
[9], [10] dé biét thém chi tiét vé 1y thuyét tap mo va cac
ung dung cua nd.

Mait khac, khai niém hoi tu Painlevé—Kuratowski
(P.K.) cua tap nghiém giit vai tro quan trong trong viéc
nghién ciru cac bai toan lién quan dén téi wu hoa. Khai
niém nay da dugc ap dung rong rai trong nhiéu linh vyc
nhu t6i wu hoa, 1y thuyét didu khién, giai tich bién phan,
giai tich da tri ciing nhu trong nhiéu tmg dung khac. Bén
canh do, céc tinh chat 6n dinh va dit chinh cua cac bai toan
can bang vécto ciing di dugc nghién ctru trong [11], [12].
Nam 2023, Hung va Keller [5] da nghién ctru hé diéu
khién bai toan tua ti vu vécto trong moi truong md. Nam
2025, Hung va Keller [13] da nghién cuu tinh hdi tu cho
bai toan dicu khién tbi uu cho trd choi da muc tiéu. Rat
gan ddy, Hung va cong su [10] di nghién ctru tinh hoi tu
cho bai toan twa can bang md dang yéu. Tuy nhién, theo
su hiéu biét tot nhat ctia chung t6i, cho dén nay chua c
cong trinh nao nghién ctru vé hoi tu trén cua tdp nghiém
d6i voi bai toan twa can bang vécto kiéu Stampacchia
dang manh trong méi truong mao. Do d6, viéc nghién cliru
su hoi tu trén cia tap nghiém cho bai toan twa can bang
vécto kiéu Stampacchia dang manh trong méi truong mo
dang 14 van dé& md va thi vi.

Tiép theo, tac gia s& nhéc lai mot sd dinh nghia s& duoc
str dung trong phan tiep theo.

Dinh nghia 1.2. (Xem [14]) Cho khong gian dinh chuin
X, day tap {D,},D, < X dugc goi la hgi tu trén (tuong
ung, hoi tu ’du"di) dén D theo nghia cua Painlevé-
Kuratowski néu;

limsup D, < D (twong ung, D < 11m1nf D).

Diy {D,} duoc goi la hoi tu dén D theo nghia
Painlevé-Kuratowski (P.K.) néu;

limsup D, < D c liminf D,,

n—0 n—"

voi,

limsup D, := {x € X|3n, > ©,3x, €D, saochox, — x},
n—w

liminf D, = {x e X|Vn, — oo, dx, €D, sao cho X, = x}.
n—w

Pinh nghia 1.3. (Xem [14]) Cho S: X =2Y la anh xa
datriva S, : X =Y laday anh xa da tri. Day {S,} duoc
g01 13 hgi tu lién tuc ngoai (twong ung, hoi tu lién tuc trong)
dén S tai X, néu limsup S, (x,) = S(x,) (twong ung,

n—o0

S(x,) climinf S, (x,) ) véi moi x, — x,. Day {S,} duoc

goi la hoi tu lien tuc dén S tai X, néu

limsup S, (x, )cS(xO)chmme (x,) véimoi x, = x,.

n—»o0

Néu {S,} hoitu lién tuc dén S tai moi x, € X, thi ta noi
rang {S,} hoéity lién tuc dén S trén X.

Dinh nghia 1.4. (Xem [14]) Day anh xa {f,}, voi
[, X —>Y duge goi la hoi tu lién tuc dén 4anh xa
[ X oY tai x, néu,

limf (x,)=f(x), Vx, —>Xx,.

Néu {f.} hoi tu lién tuc dén f taimoi x, € X, thita
no6i rang { /.3 hoi tu lién tuc dén f trén X.

2. Két qua chinh
Trudc hét, dinh nghia cac anh xa da tri S va O thong
qua cac anh xa mo S: X > F(X) va Q: X > F(2)
nhu sau:
S: X=X,
0:X=27,

X 8(x) 0, VXxeX,

X (), VxelX.

Véi ne N\{0}, cac day anh xa da tri S’n va Qn thong
qua cac ddy 4nh xa mo S X ->F(X) va
0,: X = F(Z) nhu sau:

S X=X,

0, :X=27,

xS (x) Vxe X,

a,(x)?

X Qn(x)bﬂm, Vx e X.

Ky higu ¥W(S,0, 1) va ¥'(S,,0,,1,) lan lugt la cac
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tdp nghiém cla cidc bai toan (SVQEP) va (SVQEP) ,
twong tmg. Chung toi gia thiét ring W(S,Q,f) va
v (S,,0,,f,) khac rong.

Tiép theo, thiét lap tinh hoi tu‘trén cua tap nghiém déi
vOi cac bai toan tya cdn bang vécto manh kiéu
Stampacchia trong moéi truong mo cho bai toan (SVQEP)
va(SVQEP), .

Pinh ly 2.1. Cho X,Y,Z la ba khéng gian Banach,
X cX,Zc Z lacac tdp con khdc rong, va C la nén 1o,
dong trong Y sao cho itC#Q. Cho S: X - F(X),
0:X > F(Z) la cic anh xa mo, [:XxZxX —>Y la
ham vécto, va ham a,b: X — (0,1]. Cho cdc day anh xa
mo S, : X >FX), O, : X >F(Z) va cac day ham
[, XxZxX —>Y,a,b,:X—>(0]1], véi neN{0},
S, hoi tulién tuc dén f. Gia s cac diéu kién sau day duoc
thoa man:

(i) Sn héi tu lién tuc dén S véi gid tri compact, trong

do cdac anh xa da tri S’U,S’ duwoc xdc dinh boi

S(x) = 8(X) 1) S’n (x)=8,(x), (), Vx € X;

(ii) Qn héi tu lién tuc ngoadi dén Q voi gid tri compact,
trong do cdc anh xq da tri Qn va Qd‘mfc xdc dinh boi
0(x) = 0(x)y> 0,(0)=0,(x), ), Vx € X;

Khi d@, limsup¥"(S,,0,, 1) < ¥(S,0, f).

Chirng minh. bé chung minh
limsup V" (S’H,Qn,fn) cW¥(S,0, f), ta ching minh bang
phan chung. Gia su rang
limsup¥"(S,,0,,£,) ¢ ¥(S,0,f). Khi d6 ton tai
X, € limsup ‘" (S’,,,Qn,fn) nhung x, ¢ ¥(S,0, f). Vai

xoelimsup‘P"(S‘n,Qn,f"), ton tai diy con {x, b

n—o

{x, ¥ (S’nA ,an ./, ) sao cho x, — x,. Khi do, ton
tai z, € QZA (xnk) sao cho,

1, (02, 0 €C, Vye S, (x,).

Do Snk hoi tu lién tuc ngoai dén S véi gia tri compact,
nén ta co x,e€ S(xo). Chung ta s€ chung minh
X, € ¥(S5,0, f). Néu x,2¥(S,0,f), khi d6 véi moi
z, € O(x,) ton tai y, € S(x,) sao cho,

f(xy,2,,,) 2 C. €))
Vi S’,,k hoi tu lién tuc trong dén S véi gia tri compact,

nén voi moi y, € S’(xo), ton tai Y, € S

ny

(x, ), sao cho

Y, =¥ Voi k> Vix, e¥"(S,.0,.f,) taco

S (652,53, ) €C 2)

Tu gia thiét rang Jf,, hoi tu lién tuc dén f va

(x, 2, 5, ) > (%0525, 1), tr (2) suy ra

S (X520, 10) €C,
nghia 1a, x, e ¥(S, Q, £). Piéu nay mau thuin véi (1).
Do d6 ta c6 diéu phai chimg minh. O

Vi du sau déy chi ra rang diéu kién S, hoi tu lién tuc
dén S trong Dinh 1y 2.1 cén thiét.

Vi du 22. Cho X=Y=Z=R,X=Z=[-11],
C=[0,+0) va S.§5,: X =>F(X), 0,0, :X—>FX)
caicanhxamova f, f, : X xZx X — Y dugc cho bdi,

I=|7], khi |¢]<1,
a S‘”(t):{o, khi |£[>1.
P 1 A G Y
,us,,(x)(t): 2 | 2 n|
0, -0
2
1-|¢], khi |21,

1) = t)=
,UQ(X)() yQ,i(x)() {0, khi ‘t|>1.

f(X,ZaJ’) =fn(X,Zs)’)=y+x_Z~
Cac anh xa a,a,;[-1,1]— (0,1] duoc dinh nghia boi

a(x)=a,(x)= % va b,b

7

;[-1,1]—(0,1] dugc xac dinh
b(x)=b,(x)= % . Khi @6, véi moi x e[-1,1],ta co

S(x) = S(x)a(x) ={re[-11] Hsion 2 a(x)]}
={te[-L,1I1-|¢ > %}U{t g[-1,11 0> %]}

11 11
Lhogo Ll

2 2] [ 2 2]
-Néu » chén thi

S,(x)=8,(x), o, =it €[-L1] g, 2 a,(x)}

P ] R P P
2 2 2

te[-L1lo=Llo[o]u=[o1].
2 2

-Néu n 1€ thi

S,(x)=5,(x), , =t [-L1]| g, 2 a,(x)}

= te|:—l,l},1— ! 21 U te[—l,l},ozl
2 2| 2 2 2

=[-1,0]u@ =[-1,0],

ol
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va
0(x)=0,(x) = 0(x),,, =0, (%), 1
={t € [~L1], () 2 b(x)}
={rel-11). 1y (o (1) 2 b, (1)}

1 1
={te[-LIL1-|f]>=tuite[-1,11,0> =~
fevanpeJofeanoe )
[ og[=11]
272 272
Tinh toan truc tiép, ta co ‘P(SN,Q,f)z[—%,O},
néu n chin thi ¥"(S,,0,, f,]):[o,ﬂ, néu n 1é thi

v'(S,.0,. 1) =[—1,—%}. Chung ta dé dang thdy ring,

£, hoi ty lién tuc dén ', O, hoi tu lién tuc ngoai dén 0.
Nhung két qua Dinh 1y 2.1 khong x4c dinh, vi S, khong
hoi tu lién tuc dén S.

Vi du sau day chi ra rang, diéu kién O, hoi tu lién tuc
ngoai dén O cua Pinh 1y 2.1 thiét yéu.

Vi du 23. Cho X=Y=Z=R X=Z=[-11],
C=[0,+0) va S,8, :X > F(X), 0,0,:X - F(X)
cacanhxamova f, f, : X xZxX — Y dugc cho bai,

1, khize[0,1],

)= )=
/uS(x)( ) #Sn(-“)( ) {O’ khl t & [091]

l, khif=1,
Hox #)=<2
0, khit#l

L hir=-,
#Qn(x)(t): 3
0, khit#-1
f(vaaJ’):Z(y_x)a
1
fn(x,z,y)z(1+—jz(y—x).
Tn

Céc anh xa a,a,;[-1,1] > (0,1] dugc dinh nghia bdi

n?

a(x)=a,(x) = % va b,b,;[-1,1] > (0,1] dugc xac dinh
1 1 Coar e .
b(x) = E’b” (x)= g . Khi d6, véi moi x e[-1,1], tacd

O(x) = 0(x), ) = {t €[~L1N () (1) 2 b(x)}

1.1 1
:{t :1,525}\){: e[—l,l),02§}= {1}

Tuong tu,

0,(0)=0,(x), o, ={t =Ll 45, (1) 2 b,(x)}

11 1
:{t = —1,5 > E}U{t 3 (_1,1],02 g} = {—1}

Tacod

S()=38,(x)=S(x),, =5,(x)
={t e[-L1]I ., (0) 2 a(x)}
={te[-L1I uy (6 2 a,(x)}

a, (x)

= {t e[0,1],1> %}u{t e[-1,0),0> %} =[0,1].

Tinh toan tryc tiép, ta co ¥(S, Q, = {0} ,
v (S,.0,.1,)=11}. Do do,
limsup ¥ (S,,0,. f,) = {1} ¢ {0} = ¥(S,0. /). D& dang

chi ra ring, cac diéu kién cta Dinh 1y 2.1 thoa man, trir diéu
kien O, hoi tu 9,
limsup 0, (x) = {~1} & {1} = O(x).

n—0

lién tuc ngoai dén Q, vi

Tiép theo, tac gia dua ra mét vi du thdéa mén tAt ca cac
diéu kién cta Dinh ly 2.1.

Vi du 24. Cho X=Y=Z=R,X=Z=[-11],
C=[0,4+0) va §8,8 : X >F(X), 0,0, :X—>FX)
caicanhxamova f, f, : X xZxX — Y dugc cho bdi,

1-|¢], khi [¢]<1,

1) =
Hs () {o, Khi |7]>1.

1
I=|f+—, |q<1,
()= e+ I
0, [t~ 1.
1-7* khi [£[<1,
1) = t)=
Hog) (1) = Hg, 0 (1) {O, khi [7[>1.
f(x,z,y)=z+y-x,
1
Lz y)=z+y—x——.
n
Cac anh xa a,a

a(x)=a,(x) =l va b,b,;[-1,1]1—(0,1] dugc xac dinh

[-1,11 = (0,1] dugc dinh nghia badi

no

— N

b(x)=b,(x)=—.Khi d6, vé6i moi x €[-1,1], ta cod

\S)

§(x)=5(x), ,, = {t e[-L1]] g, > a(x)}

={, e[-1,1],1-] z%}u{t e[—l,l],oz%}

va
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5'” () =S,(x), o, =t €[-L1]| g ,, 2@, (x)} dung, tac gia chi xét cho truong hop bai toan t6i wu trong
" " moi truong mo nhu 1a mot vi dy.
= {t S [—1,1],1—|t|+l > l}u{z ¢[-1,1,0> l} Giasw X,Y, C,S,X va a nhu trong Myc 1. Xét ham
no2 2 vécto p: X — Y. Ching t6i thiét 1ap m6 hinh bai toan t6i
= _l_l,lJrl ug = _l_l’l 1 uu trong moi trurdng mo nhu sau:
2 n2 n 2 n2 n .
‘ rQuop)] minte PG
va ( sao cho x € S(x),,,.
Q({x) =0, (0 =000 = Q}" o Tic la, tim x € X sao cho x € S(x),(,, va
= el-L1], ,UQ(X)(I) 2 b(x)
{ 02 )} p(M)-px)eC,  VyeS(x),,-
=1te[-L1], 1, () 2D, (x N
o Gia st S,,S va a, nhu trong Muc 1. Xét day ham
= {t e[-L1],1-£ > l}u{t ¢[-1,1],0> l} vécto p,: X — Y. Tac gia xét diy bai toan t6i uu trong
2 2 moi truong mo sau:
_{__1 L}U@_[__l L} min, p, (x)
NN N (FQVOP), :{ " P
) sao choxe S, (x), -
Tinh toan truc ti€p, ta co ’
L1 1 Thc 13, im x € X sao cho x€ S, (%), ,, va
¥(5.0./)= {——,———},
2 \/5 2 pn(y)_pn(x)eC5 vyESn(x)u”(x))
¥'(S .0 1) = {_(1 N lj 1 3}. Tac gia ky hiéu tap nghiém cta céc bai toan (FQVOP)
2 n)'\2 2 n va (FQVOP) 1an luwot bsi II(T,p)vall (T.p,),
Nén tuong Ung, tic 1a

. 5 = 1 1 1 o~ o~
limsup ¥ (3.0, /,) {——,———} = ¥(5.0. /).
D& dang kiém tra tit ca cac gia thuyét trong Dinh 1y 2.1
théa man.

~ Nhén xét 2.5. Dinh Iy 2.1 thiét 14p céc diéu kién du
dé bao dam tinh hoi tu trén cua tap nghiém doi vai bai
todn tya can bang vécto manh kiu Stampacchia trong
mdi truong mo. Tuy nhién, céc gia thiét cia dinh 1y khong
han 1a cac di€u kién can. Vi du 2.6 dudi ddy minh hoa
nhan xét nay.

Vidu2.6.Cho X =Y = Z = R,C =[0,+x), §(x) = {0},

$,(0=10.1.0(0) =0,(0) ={0}. / (x.2.y) = /,(x.z.») =1.
RO rang S‘n khong lién tuc dén S, vi v6i moi day
x, =X, ldy y,=1eS (x,), thi y, >1¢S(x,)=1{0}.
Do d¢6, limsup Sn (x,) & S(x,). Nén diéu kién (i) vi pham. Ta

co, xe 5,, (x)={0,1}, va ton tai z=0 sao cho Vvdi
moi y e (0,1), f,(x,z,y) =1, luén dung. Nén ¥, ={0,1}.
Vi S(x)={0}, x e S(x).
Nén ¥(S,.0,. 1) =1{0}. Khi do,
limsup¥"(S,.0,. f,) = ¥(S,0, /).

n—o

dicu kién

3. Ung dung

Bai toan twa can bang vécto kiéu Stampacchia dang
manh trong moi trudng md c6 nhiéu g dung nhur bai toan
t6i uu, bai toan mang giao thong, bai toan kinh té va nhiéu
bai toan khéc, trong muc nay dé minh hoa cho phan tng

T(T, p) = {x € X AS(x), | () - p(x) € C, Wy € S(),., )
I,(T,.p,) = {x € X NS, (), 0 | 2, (1)~ P, (6) € C. VY €5, (), (o |

Khi do, tap nghiém cta bai toan (FQVOP)va
(FQVOP), dugc viét TI(S, p) vaTl, (S,,p,), twong Gng
va gia sit TI(S, p) vaI1 (S,, p,), khac rdng.

) Sau day, tac gia thiét 1ap tinh hdi ty trén cua tap nghiém
do1 v6i cac bai toan toi uu trong moi truong mo (FQVOP)
va (FQVOP),.

Pinh ly 3.1. Cho X.Y la cac khong gian Banach,
X c &, la tdp con khac rong, va C la non loi, dong trong
Y sao cho mtC=Q. Cho S: X — F(X) la anh xa mo,
va p:XxX —>Y la ham vécto, va ham a:X — (0,1].
Cho cac day anh xa mo S, : X — F(X), va cdc day ham
P, XxX Y, a,: X —(0,1], véi neN1{0}, p, hditu
lién tuc dén p va S'n héi tu lién tuc dén S véi gia tri

compact. Khi dé, limsupIl (T, p,) < II(T, p).

Ching minh: DPat a(x)=5b(x), a,(x) =D, (x),
S(x)=0(x), S,(x)=0,(x), va f(x,z,y) = p(y)—p(x)
f.(x,z,y)=p,(¥)— p,(x). Khi d6, bai toan tya can bang
vécto manh kiéu Stampacchia trong méi truong mo
(SVQEP) va (SVQEP), trd thanh bai toan t6i wu trong moi
truong mo (FQVOP) va (FQVOP),. Khi do, tat ci cac

diéu kién cua Pinh ly 2.1 thoa man. Do d6, ta c6 diéu phai
chung minh. O
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4. Két luan

Trong bai bao nay, dau tién, tac gia thiét 1ap bai toan
twa cin bing vécto manh kiéu Stampacchia trong moi
truong mo. Sau do, nghién ciru cac diéu kién du cho tinh
hoi ty trén cua tap nghiém cho bai toan nay. Cac két qua
cho bai toan twa can bing vécto kiéu Stampacchia dang
manh trong méi trudng mé ¢o rat nhidu tng dung trong
thyc té nhu: bai toan tdi wu, bai toan mang giao thong, bai
toan kinh té va nhiéu bai toan khac, trong bai bao nay, tac
gia chi xét cho truong hop bai toan tdi wu trong moi
truong mo nhu 14 mot vi du minh hoa. Bén canh d6, van
con nhiéu chu dé thi vi ma tic gia s& nghién ctru trong
tuong lai chang han nhu bai toan t6i wu ngau nhién va cac
tmg dung lién quan. Nhu da trinh bay trong phan gidi
thiéu, cac két qua nhan dugc trong bai bao 1a mdi va khac
v6i cac két qua da ton tai.

Loi cam on: Nghién ctru nay dugc tai trg boi Hoc vién Cong
ngh¢ Buu chinh Vien thong. Ma so: 13-2026-HV-CB2.
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