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TOM TAT

Trong bai bdo nay, ching téi xét bai todn cdn bang hai mikc yéu vécto phu thuéc tham so.
Chung toi thiét ldp cac diéu kién dii cho tinh nira lién tuc trén, tinh nira lién tuc trén Hausdorff va
tinh déng cho dnh xa nghiém ciia bai todn ndy. Két qua nhdn dwoc ciia ching téi, Pinh Ii 3.1 va
Pinh li 3.5 la méi. Nhiéu vi du minh hoa cho cdc gid thiét ciia ciia ching téi dwa ra la can thiét.

Tir khoa: bai toan can béng hai muc; tinh mra lién tuc trén; tinh mra lién tuc trén Hausdorft;
tinh dong

1.  Gidi thiéu

Tinh chét 6n dinh nghiém ciia bai toan lién quan dén tdi wu bao gém tinh nira lién tyc,
lién tuc, lién tuc Holder va lién tuc Lipschitz 1a mot trong nhitng chii d& quan trong trong li
thuyét tdi uu va ung dung. Trong nhimng thap ki gan day, di c6 nhiéu cong trinh nghién ciru
vé diéu kién 6n dinh nghiém cho nhiing bai toan lién quan dén t8i vu nhu bai toan tdi vu
(Bui, 2005), bt dang thic bién phan (Nguyen, 2018; Lalitha & Bhatia, 2011), bai toan can
bang (Lam, & Nguyen, 2018 a, b). Chung ta biét rang tinh n dinh nghiém theo nghia nio
thi di liéu bai toan ciing thuong phai gia thiét theo nghia dé. Trong thuc té, c6 nhiéu bai toan
ma cac gia thiét chat qua vé dir liéu khong dugc thoa man. Vi vay, tinh 6n dinh nghiém theo
nghia nura lién tuc cda tap nghiém dugc quan tdm nghién cuu.

Mat khac, bai toan can béng da dugc gioi thi€u boi Blum, va Oettli (1994). M6 hinh
toan hoc cua bai toan nay chira nhiéu bai toan khac nhau nhu: bai toan tdi wu, bai toan bat
dang thic bién phén, bai toan diém bat dong, bai toan mang giao thong va bai toan can bang
Nash. Gan day, Lam, va Nguyen (2018a) di giéi thiéu va nghién ctru bai toan can bang hai
mirc vécto manh, sau dé cc tac gia nghién ciru tinh 6n dinh cua nghiém chinh xac cho bai
toan nay. Tuy nhién, theo sur hiéu biét ciia ching t61, dén thoi diém hién tai van chua c6 cong

Cite this article as: Nguyen Van Hung, & Ngo Thi Hoai An (2019). On the upper semicontinuity of solution
mappings for parametric weak vector bilevel equilibrium problems. Ho Chi Minh City University
of Education Journal of Science, 16(12), 993-1000.

993



Tap chi Khoa hoc Trwéng DPHSP TPHCM Tap 16, S6 12 (2019): 993-1000

trinh ndo nghién ctru vé tinh nira lién tuc trén, nira lién tuc trén Hausdorff va tinh dong
cho nghiém chinh xac cho bai toan can bang hai muc vécto yéu phu thudc
tham sb.

Xuat phét tir nhitng van dé nghién ctru nhu da dé cap ¢ trén, trong bai bao nay, chiing
t01 x€t bai toan can bfmg hai mutrc vécto yéu phu thudc tham sb va thu duoc diéu kién du cho
tinh ntra lién tuc trén, nura lién tuc trén Hausdorff va tinh dong ctia anh xa nghi¢ém cho bai
todn nay.

2. Cac Kkién thirc chuin bi
Cho X,Y,Z la cac khong gian vécto topd Hausdorff, 4 va A 14 cac tap con 16i khac

rong clia X va Y, trong tng va C — Z 1a mdt nén 16i dong co dinh. Liy K ,:AxA— A4
la hai ham datri, f: Ax AxA — Z 1a ham vécto. Vdi mdi €A, chung ta xét bai toan twa
cdn bang vécto yéu phu thugc tham sé sau day:

(SQEP) Tim x e K, (},,1) sao cho

f(xy.A)e=intC,vy e K, (x,4) .

Véimdi A€A,ldy E(A)={xe 4:xeK (x,4)}va ching ta ki hi¢u tip nghiém ca
(SQEP) bsi S(2), nghia 13, S(2)={xek,(x,4)|f(xy,4)g~intC,vyeK,(x,4)}.

Chung ta ludn gia thiét ring nghiém cia bai toan ton tai trong l4n can cia diém dang xét.
Lay W la khong gian vécto topd Hausdorff va I'1a mot tap con khac rong ctia W.
Liy B=AxA va h:BxBxI'— Z la ham vécto, C'c Z 1a nén 16i dong ¢ dinh. Chung

ta xét bai toan cdn bang hai mirc vécto yéu phu thudc tham so sau:

(WBEP) Tim x e graphS~" sao cho
h()_c*,y*, ]/) g—intC"\Vy e graphS™,
trong d6 graphS™" = {(x,/l)|x € S(/l)} 1a d6 thi cua §7'.
Véimdi y T, ching ta ki hidu tip nghiém ctia (WBEP) bsi ¥ ( }/) , nghia 1a,
g (7) = {;* € graphS™ ‘h(;*,y*,y) ¢ —intC'\Vy" e graphS™"},
va chiing ta gia st ring ¥ ( }/) # (@ v6imdi y trong lan can cua diém dang xét.

Dinh nghia 2.1. (Aubin, & Ekeland, 1984; Dinh, 1989) Cho X, Y la cac khong gian vécto

topd va G: X — Y la mot anh xa da tri, x, € X 1a mot diém cho trude.
(i) G duoc goila nura lién tuc duoi (Isc) tai x, néu G(x)NU = véiméttdpms U Y

thi s& ton tai mot 1an can N cua X, sao cho G(x)NU #J,Vxe N.
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(ii) G dugc goi la nmika lién tuc trén (usc) tai x, néu véi moi tap mé U o G(x,) thi ton
tai mot lan can NV cua x, sao cho U o G(x),Vxe N .

(iii) G duoc goi la nura lién tuc Hausdorff (H-usc) tai x, néu v6i mdi lan can B cua géc
trong Y, thi tdn tai mot 1an can N cua x, sao cho F(x)c F(x,)+B,Vxe N.

(iv) G duoc goi la lién tuc tai x, néu nd vira nira lién tuc dudi, vira nira lién tuc trén
tal x,.

(v) G dugc goi la dong tai x, edom G néu v&i moi ludi {xa} trong X hoi tu vé X, va
{ya} trong ¥ hoi tu vé y, sao cho y, € G(x,), thitacod y, € G(x,).

Néu Ac X, thi G duoc goi la Isc (usc, H-usc, lién tuc, dong) trén 4 néu G 1a Isc (usc,
H-usc, lién tuc, dong) tai moi x e domG N 4. Néu X =4 thi ta bé cum tir “trén A” trong
cac phat biéu.

Lay ¢: X — Z laham vécto va C  Z 1a nén 16i dong c6 dinh voi 6 € Z | ta sir dung
cac mdi quan hé cta cac tdp muc cua ¢ ddi véi C, ta dinh nghia tdp mac nhu sau:

Lev,,p = {x € X|(p(x) ¢ 0 —int C} .

M¢énh @é 2.2. (Aubin, & Ekeland, 1984; Dinh, 1989) Gid sit X, Y ld cdc khéng gian vécto
topé va G: X =Y la mot anh xa da tri, x, € X la mot diém cho truéde.

(i) Néu G la usc tai x, va G(x,) déng, thi G la déng tai x,.

(ii) Néu G la usc tai X,, thi G la Hausdorff usc tai X, .

(iii) Néu G nhdn cac gia tri compact, thi G la usc tai x, néu va chi néu véi moi ludi
(X} < X ma héi tu vé x, va véi moi uéi {y,} < G(x,), thi ton tai y e G(x) va mét luci
con {y,} cua {y,} saocho y, — y.

3.  Cackét qua chinh

Trong chuong nay, chung t6i nghién ctru tinh nura lién tuc trén, tinh ntra lién tuc trén
Hausdorff va tinh déng cua anh xa nghiém chinh x4c cho bai toan can bang hai muc vécto
yéu phu thudc tham sb.

Dinh li 3.1.

Cho X,Y,Zva W la cdc khéng gian vécto topé Hausdorff. A, Ava T la cdc tdp con 16
khéc rong ciia X, Y va W, twong ving va C < Z, C'c Z la cic nén 16i dong cé dinh. Lay
K ,:AxAN— A la hai ham da tri, f: Ax AxA — Z la ham vécto va lay B=AxAva
h:BxBxT — Z la ham vécto. Gid sir rang A la compdc va cdc diéu kién sau day xdc dinh:

(i) E la nwa lién tuc trén voi gia tri compcfc va K, la nira lién tuc dudi;

(ii) Lev,,f la dong trong Ax AxA;
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(iii) Lev,,h la dong trong Bx BxT .
Khido Y la nita lién tuc trén va dong trén 1.
Chirng minh: Gia str nguoc lai rang V' 1a khong nira lién tuc trén tai 7,- Khi do, ton

tai mot tp m& ¥ cta ¥(y,) va mot luéi {y,} =T hoi tu dén y, sao cho ton tai
x, =(x,,4,)e¥(y,)\V,véimoi o . Tir tinh compic ctia A, ta c6 thé gid st ring 4, — 4,
véi Ay eA. Vi x, eE(4,) va E lanira lién tyc trén voi gid tri compdc, ta gia sir ring
x, = x, € E(4,). By gio ching ta ching t6 x, =(x,,4,) € graphS™ , nghia 13, x, € S(4,)
.Néu x, ¢ S(4,) khi dé ton tai y, € K, (x,,4,) sao cho
S (%9, 994y ) €—int C .
Vi K, 1a nira lién tuc dudi tai (x,,4,), ton tai y, € K, (x,,4,) sao cho y, = y,. Vi
x, €8(4,), véimoi a, tacd
f(x,59,.24,)g—intC.
Ap dung diéu kién (ii), ta suy ra rang £ (x,,¥,,4,) & —intC , diéu ndy khong thé. Do
do6 x, € graphS™".
Tiép theo, ching ta chimg minh x; € ¥(y,). Néu x; & ¥ (7, ). ton tai y, € graphS™
sao cho
h(x;,y;,yo) e—-intC".
Vi x, e¥(y,),taco
h(x;,y:,,y/a) g —intC'.
Tu (x;, y;, 7/0) - (x;, y;, 70) va gia thiét (iii), ta suy ra rang
h(x;,y;,yo) g —intC".
Diéu nay khong thé. Vi vy x; € ¥(7, ), diéu nay lai mu thudn vi x, ¢ V' véimoi a
.Do @6 ¥ lantra lién tuc trén trén I" .
Cudi cling, ta can chimg to W 1a dong tai y,. Gia sit ¥ khong dong tai y,, khi d6
ton tai mot ludi {x;} cW¥(y,) saocho x, =(x,,4,) = x, =(x,,4,), nhung x; € ¥(7,). Li
luan twong tu nhu trén ching ta cling nhan dugc mot sy mau thuan. Do d6 chimg t6 réng
Y dong tai y,. O
Vi du sau day chimg t6 rang gia thiét (i) trong Dinh 1i 3.1 1a can thiét.
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Vidy 3.2.

LiyX=Y=Z,W=R,4=[-2,2],A=T=[0,1], va C=C'=R,

K (x,A)=K,(x,2) =(-24,1]va h(x*,y*,;/) =(y—x+7)(y-2x+y).

Khi d6, cac gia thiét (ii) va (iii) 1a théa méan. T E (A)=(-24,1], E lakhdng nira lién
tuc trén véi gia tri compac, vi vy gia thiét (i) 1a khong xac dinh. Tinh toan truc tiép ta co

S(A)=(~22,1] va graphS™ = {(x,/l)|x eS(4),4¢€(0, 1]} = (-24,1]x[0,1]. Do do,

¥ (0)= {(x,ﬂl) € graphS™' ‘(y—x)(y—bc)(&2 +A; +1) >0,Y(y,4,) € graphS'l}

={1}x[0,1].
% 14\ (=15} .. . . . 1 s
Lay V = 373433 la tip mo cua W (0) va y,=——0. Ta thay rang
n

X, :[—1+l,1j e¥(y,),nhung x, ¢V véimoi n,dodé ¥ 1akhong nira lién tuc trén tai
n

0.Vi x, > x,=(-11)g ¥(0). Do do, ¥ 1a khong dong.
Vi du sau ddy chimg to ring gia thiét (ii) trong Dinh 1i 3.1 13 cin thiét.
Vi du 3.3.
Lay X,Y,Z,W,4,A,I,C,C"' nhu trong Vi du 3.2 va
K, (x,2) =K, (x,4)=[-11],
h((%4).(%:4).7)=(y—x+7)(4-4),
1
-, khi 2=0,x#0,
f(x,2)=1x
x—y, khi A#0.
Ta thiy rang cac gia thiét cua Dinh li 3.1 13 thoa méin ngoai trir gia thiét (ii). That véy,

ta léy X, =—l+l,yn =—1+l,/1n =l, khi do (xn,yn,ﬂn)%[—l,—l,OJ,
2 n n n 2

f(xn,yn,/in)zéz 0, nhung f(—%,—1,0j=—2<0. Tinh toan truc tiép ta co $(0)=(0,1]

S(4)={1} v6i moi A€ (0,1], do 6 graphS™ ={(x,2)xeS(4), A[0,1]} =(0,1]x{0} {1} x(0,1].
Ta ciing thiy rang

‘P(O)z{x* =(x,/11) € graphS"1 ‘h((x,/ﬂ),(y,ﬂ,z),O)Z O,V(y,ﬂ,z) egraphS_l} ={(1,1)}
Lay V = (%,gjx(i,%j 1a mét tap mo cua ¥ (0), va y, =%—> 0. Ta c6 thé kiém tra ring
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X, =(2L,OJE‘P(O)\V voimoi n,va x, —(0,0)¢ ¥ (0). Do do, ¥ 1a khong nira lién tuc
n

trén ciing khong dong tai 0.

Vi du sau day chimg to rang gia thiét (iii) trong Dinh 1i 3.1 14 can thiét.
Vi du 3.4.

Léy X,Y,Z,W,A4,A,T,C,C", f nhu trong Vidu 3.2 va

K, (x,l) =K, (x,/l) = [0,1],
(y=x)(A4-4) khi y=0,
h((x,il),(Yaﬂvz)a}/)z{ ’ .
xy(y—)c)(ﬁ2 —/11) khi y#0.
Ta thiy rang cac gia thiét (i) va (ii) la théa mén. Tinh toan truc tiép ta duoc tip nghiém
ciia (SQEP) 1a S(4)=[0,1]. Vi vay,
graphS™" = {(x,/l)|x IS S(/I),/i IS [0,1]} = [O,I]X[O,l] .
Ta ciling c6
¥ (0)={(0.1),(0,0)}: ¥(r)={(0. )2 [0 1]y U{(L1)}. ¥y ]o.1].
Tathiy W 1 khong nira lién tuc trén va khong dong tai 7, =0, vi diéu kién (iii) khong
xac dinh.
That vay lay x :(O,l—lj,y: :(l,lj, va y, =l. Khi do, x, —»x,=(0,1),
n n n
y, = ¥ =(10),7, > 7,=0 va h(x:,y;,yn)ZO, nhung h(x;,y;,y0)=—1<0.

Dinh li 3.5.
Cho X,Y,Zva W la cac khong gian vécto topo Hausdorff, A, Ava I la cac tap con

16i khéc rong cia X, Y va W, twong tingva C < Z va C'< Z la cdc nén 16i déng cé dinh.
Lady K, :AxAN— A la hai ham da tri, f:Ax AxA— Z la ham vécto va ldy B=AxA va
h:BxBxT — Z la ham vécto. Gia sirrang A la compdc va cdc diéu kién sau ddy xdc dinh:
(i) E la nira lién tuc trén véi gid tri compdc va K, la nva lién tuc duoi;
(ii) Véimoi x, € K, (x,, Ay ) va v6i moi (x,,2,) (%, 4, ), ton tai y, € K, (x,,4,) sao cho
f(x9,¥9, 4 ) €—int C, khi d6 tdn tai @ sao cho F(%,5YysA, ) €—intC véi mot sb
v, €K, (xa,/”ta) ;
(iii) Véimoi x, € graphS™"va véi moi (x;,ya ) - (x;,j/o), ton tai y, € graphS™ sao cho
h(x;,yz,)/o) e—intC", khi do ton tai a sao cho h(x;,yz,ya) e—intC' véi mét s6

y. € graphS™".
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Khido Y la mira lién tuc trén Hausdorff trén T.

Chirng minh: Pau tién ta chimg minh ¥ 1a ntra lién tuc trén. Gia sir nguoc lai rang
anh xa nghiém ¥ khong ntra lién tuc trén tai y,. Khi d6 ton tai mot tdp mo V sao cho
Y(y)cV,valudi {y,} T va x', =(x,,4,)e¥(y,) sao cho y, >y, va x' ¢V voi
moi « . Tl tinh compéc cua A, ta c6 thé gia st rang 4, > 4 véi 4, € A. Vi x, € E(4,)
va E lanira lién tuc trén véi gid tri compac, ta gia st rang x, — x, € E(4, ).

Vi x, =(x,,4,) € graphS™ véi moi &, ta co

f(xa,ya,/ia)e—intC, (1)
va

h(x:,,y*a,ya)e—intC'. (2)

Bay gio, chung ta chimg t6 x; = (x,, 4, ) € graphS™". Néu x; =(x,, 4, ) & graphS™" khi
d6 ton tai y, € K, (x,,4,) sao cho

F (%050, ) €—int C,
va ton tai ¥, € graphS~' sao cho

h(x;,y;,yo) e-intC".

Vi K, la nira lién tuc duéi tai (x,,4, ), ton tai y, €K, (x,,4,) sao cho y, = y,. Tur
(). 724, ) = (x5, 9. 4, ) va didu kién (i), (iii), ton tai o , sa0 cho

f(x,,¥,04,)e—intC,
va

h(x;,y;,ya) e—intC',
diéu ndy mau thudn véi (1) va (2). Vi vay x; € ¥(7,), diéu nay lai mau thudn vi x, ¢ V/

véi moi . Do @6 W 1a ntra lién tuc trén trén . Tir Ménh dé 2.2, ta c6 ¥ 1a ntra lién tuc
trén Hausdorff trén I. O
4. Kétluan

Trong bai bao nay, chiing t6i nghién ctru mot sb tinh chit nira lién tyc nhu tinh nira
lién tyc trén, tinh ntra lién tuc trén Hausdorff va tinh dong cua anh xa nghiém chinh xac cho
mot mé hinh bai toan can biang hai mirc vécto yéu phu thudc tham sé. Nhu di dé cap trong
muc gidi thiéu rang dén thoi diém hién tai cac tic khong thay bat ki cong trinh nao nghién
ctru vé tinh ntra lién tuc trén, tinh nira lién tuc trén Hausdorff va tinh dong cta anh xa nghiém
chinh x4c cho bai toan can bang hai mirc vécto yéu phu thudc tham sb. Vi vy cac két qua
nhan dugc trong bai bao nay 1a maoi.
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% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén Ioi.
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ABSTRACT

This paper examines parametric weak vector bilevel equilibrium problems. The sufficient
conditions of upper semicontinuity, Hausdorff upper semicontinuity, and closedness of solution
mappings for this problem were established. Our main results, Theorme 3.1 and Theorem 3.5 are
new. Some examples are given to illustrate the results.

Keywords: Dbilevel equilibrium problems; upper semicontinuity; Hausdorff upper
semicontinuity; closedness
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