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In this paper, we consider the strong equilibrium problems
involving Lorentz cone in metric space. Sufficient conditions for

upper semicontinuity and closedness of the solution maps of these
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ciing dwoc thiét lgp. Ching t6i dwa ra nhiéu thi du dé chi ra rang tat
cd cdc gia thiét dwa ra la tinh cot yéu. Ung dung cdc két qua dat
diege vao badi toan bat ding thike bién phdn theo nén Lorentz ciing
duoc thdo ludn.
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1 MO PAU

Bai toan can bang di duoc gidi thiéu vao nim
1994 (xem Blum and Oettli, 1994), trong d6, cac
tac gia xem bai todn nay la dang tong quat ctia bai
toan ti wu va bai todn bat dang thirc bién phan. Vé
sau cac nha toan hoc da chi ra rang bai toan can
bing con chtra dwoc rat nhiéu bai toan quan trong
khac cua t&i wu hoa nhu: bai toan diém bét dong,
bai toan diém trung, bai toan mang giao thong, bai
todn cén bang Nash,... Cac chu de chinh nghién
ciru vé& bai toan cén bang bao gdm sy ton tai
nghiém (Ansari et al., 2001; Fu and Wan, 2002),
tinh 6n dinh nghiém (Anh and Khanh, 2007, 2010,
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Bianchi and Pini, 2003), sy dat chinh (Anh et al.,
2009, 2012, 2014, Kimura ef al., 2008) va cac thuat
toan tim nghiém (Anh et al., 2015, Bigi et al.,
2013, Tusem and Sosa, 2010, Quoc et al., 2012,
Muu and Quy, 2015) va cac tai liéu tham khao
trong do.

Mot trong nhitng nén ma c6 nhiéu ng dung
trong cac truong hop thuc té va danh dugc nhiéu
sy quan tdm cua cac nha toan hoc trong thoi gian
gan day la non Lorentz trong khong gian R". Cac
bai toan c6 lién quan dén téi wu theo nén Lorentz
da duoc tap trung nghién ctru, nhung hau hét 1a vé
su ton tai nghiém va thuat toan giai (Chi and Liu,



Tap chi Khoa hoc Truong Pai hoc Can Tho

2009, Fang et al., 2009, Dong et al., 2012, Pedro
and Alberto, 2012, Wu and Chen, 2012 va cac tai
liéu tham khéo trong d6). Theo nhitng gi chiing t6i
biét, cho dén nay chua c6 bai bio nao nghién ciru
tinh 6n dinh nghiém cho bai toan cin bang theo
non Lorentz.

Tu nhiing quan sat trén, trong bai bao nay
chung toi nghién ctru tinh 6n dinh nghiém cua bai
toan can bang theo nén Lorentz phu thudc tham sé
theo nghia tinh ntra lién tuc trén va tinh déng cua
anh xa nghiém. Ap dung céc két qua dat dugc vao
bai toan bt déng thac bién phéan nhu la mot thi du
ung dung minh hoa.

Bai bdo ¢o cdu tric nhu sau: Muc 2 trinh bay
khai niém nén Lorentz va cac tinh chit cua no,
ddng thoi ciing dé cap dén cac khai niém va tinh
chét cua anh xa lién tuc theo nghia don tri va da tri.
Trong Muc 3, chiing t6i nghién ctru cac diéu kién
du cho anh xa nghiém bai toan can bang theo nén
Lorentz phu thuc tham s6 1a nira lién tuc trén va
dong trong truong hop tap rang budc khong phu
thudc tham sb. Muc 4 xét bai toan can bang theo
nén Lorentz v4i ca ham muc ti€u va tp rang budc
déu phu thudc tham s, thiét 1ap diéu kién du cho
tinh ntra lién tuc trén va tinh dong cua anh xa
nghiém cho bai toan dang nay. Ung dung cac két
qua dat dugc trong cac Muc 3 va 4 vao truong hop
didc biét, bai toan bat dang thirc bién phan, dugc
trinh bay trong Muc 5. Muc 6 dua ra cac nhan xét
vé két qua dat duge va mot s6 dinh hudng nghién
ctru phat trién tir cac két qua chinh ctia bai béo.

2 NON LORENTZ

Pinh nghia 2.1 Cho tap K < R", khi d6 K dugc
£0i 1a nén néu véi moi x € K vavoimoi ¢ € R, >
0 thi ta Iudn c6 ax € K.

Chuy

(i) Nén K duge goi 1a non ran néu int K # @.

(i) K duoc goi 1a non 16i néu K 1a nén va K 1a
tap 10i.

(iii) K dugc goi 1a nén dong néu K 1a non va K
la tap dong.

(iv) Non db6i ngiu cia non K 1a tap
K* = {y € R™(x,y) > 0,Vx € K}, trong d6

n

(x'y>=zxiyi;x

i=1
= 1Yz

= (xll X2y vy xn):y

) Yn)-
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Xét tap L, trong khong gian R™ dugc xac dinh
nhu sau:

L, = {x = (%1, %3, .., Xp) €E R™:x,

> \/xlz +xZ 44 x,zl_l}.

_Tinh chat 2.1 L,
ngau.

la non 161, dong va tu doi

Chtrng minh

Dé thdy rang L,
noén 16i. That vay,

la noén, ta chung minh L, la

By x = (x1,%,.... % ), ¥ = 31, V20 0, ¥n) € Ly
vaa € [0,1]. Ta ¢

Xp = X2+ xE 4+ x2 g,

Yo ZVEHYE+ Y Q.1

Xét ax+ (A —-—a)y=(ax, + (1 - a)y;,axz
+(1 = a)y,, ..., axp + (1 — @)yy). Khi d6 két hop
(2.1) va bat dang thirc Cauchy-Schwarz, ta dugc

(ax, + (1 — a)y,)? = a®x2 +

Ingld
HXN

2a(1 — a)x,y, + (1 — a)?y2 = a?

(5
22

+(1 - )’ ES yf) 2 a® B xf

+2a(1 — )X xy) + (1 — )? QL vP)
= (ax1 + (1 - a))’1)2 +
+ (axp—y + (1 — a)y,—1)%

+2a(l — a)

Do do,
ax, + (1 —a)y,

> J(ax;, + (1 —)y)2+ -+ (g + (1 — Q)yp_1)?

Vay, ax + (1 — a)y € Ly, hay L,, 12 non 16i.
Ta ching minh L, la nén déng. That vay, lay
{x*¥} € L, voi x* = (x¥, ..., x¥) théa man

xk > /xf + o x2_ .

=(x,..,x3) € R*. Khi

do ,lim x¥ = x,i =1,n. Do tinh lién tuc cua giéi
—00

Gia st lim x* =
k—oo

han nén ta lay giéi han hai vé bat ding thic trén
ta duoc
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x> /(D2 + 4+ (x2_)%nén ta c6 x €
L,. Vay L, 1a nén dong.

Ta ching minh L, 1a non ty ddi ngdu, tic 1a
L, = (L,)*. That vay,

L,c (L))" vi Vx=(x,x3 ..
Vy = (Y1, Y2 - Yn) € Ly thi
X ZAJX] A X VAV 2 Y

Khi do, (y' x) =Y1Xg t o+ Yno1Xno1 T YnXn

ZY1X1 + o+ Yo Xpo1 T
N N B
2 (X + o+ Yno1Xn-1) + yixg

+t yn—lxn—ll
= 0.

'xn) € I[‘n'

Suy ra, x € (LL,)".
Ta chimg minh (L,)* € L.

Ly ¥ =Yz -, ¥n) € (L)% ¥, > 0. Gia

sty & L, tic 1a
Yo <YL+ Y

bit x = (x, y,) € R", trong d6

_ Y, _
X = _—n(:)’b- ,Yn—1) € R" L
Vyl +- +yn 1
Khi d6, X*=(xX)=y2 nén ta suy ra

x = (x,y,) € L,.

Theo dinh nghia dbi ngiu, vi x = (X, y,) € L,
nén ta co,
Yn

\/y1+ +yn1

+yE <-yi+yi =0,

0<(xy)=- i+ +yi1)

didu nay vo Iy, vado do y € L. Suyra y € L,
hay (L,)* € L,.
Vay L, 1a non ty di ngau. [ ]
Tinh chét 2.2
(i) Noén L, 1a noén c6 phan trong khac rdng
va phén trong 1a tap hop

int(L,) = {x € R*|x, > /x} + -+ x2_}.

(ii)) Bién cua L, la tap hop
bd(L, ) = {x € R*|x, = /xZ + -+ x2_,}.

Chirng minh
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Xét ham f:R™ - R sao cho f(x) =+2x,,
x = (X1, ..., X,) € R". Khi d6, d& thdy f 1a ham
tuyén tinh lién tuc va non L, c6 thé duoc viét lai
nhu sau:

Ly = {x € R*|f(x) = [lx[[}.

Xét ham @:R®" >R dugc xac dinh
@) = f(x) — ||x||. RS rang ¢ la ham lién tyc va
théa min LL,, = ¢~1([0, )).

Liy x, € R™ thoa man ||x,|l = 1 va f(x,) > 1.
R rang xg €L, va ¢@(x)>0. Suy ra
X € ¢ 1((0,0)) (tap con 16i cua L,) khac rdng
nén L, c6 phan trong khac rdng. Hon nira, phan
trong cua L, chinh 14 tap 16i m&

{x e R*n| () > [Ix]1 } = p7(=1) ((0,)).
Do @0,

int(L,) = {x € R"|x,, > /x2 + -+ x2_,}.

Néu x € R" thoa mén f(x) = ||x|| thi x khong
la diém trong cia L,. That vy, néu x 1a diém

trong cua L, thi tdn tai 6§ > 0 sao cho v&i moi
llyll < & taco,
f+f)=fx+y) =lx+yll = x|l =yl

=) —lyll,

nén ta suy ra f(y) = —|lyll. Ma f(y) < |lyll
véimoi ||y|| < 6.

Suy ra |[f(¥)| < |lyll véi moi y € L, va do do
Ifll <1 (voly).

Bién cua L,, dugc xac dinh nhu sau:
bd(Ly) = L,\¢™*((0,00)) = ¢7*(0) =
{x e R"[p(x) = 0} = {x € R"|f(x) = [Ix|I}.

Vay

bd(L, ) = {x € R"|xn =xi+ -+ x,zl_l}. [

Non L, trong R™ nhu trén con dugc goi la non
Lorentz.

Néun = 1, I, 1a tap hop céc sb thuc khong am
R,.

Néu n =2, L, 1a nén xoay nhan ntra truc
duong thir n 1am truc trung tdm ctia non.

Quan hé thir tu trén noén Lorentz duoc xac dinh
nhu sau:

Vx,yER Y x> yeox—y€EL,
Vx,y ER", x> y & x—y€intl,.
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Quan hé thtr ty nay khong toan phan. Thi du
véin =2, cho x =(2,2), y =(0,1) € L,. Nhung
x—y=(21) ¢ L,.

Sau day, ta nhic lai mot s6 khai niém vé tinh
nua lién tuc cia anh xa da tri va don tri.

DPinh nghia 2.2 (Aubin and Frankowska, 1990)
Cho Q:X — 2 1a 4nh xa da tri giita hai khong
gian métric.

(i) Q duoc goi la mika lién tuc trén (viét tit 1a
usc) tai xo néu voi tap mo U bat ky ctia Y thoa mén
Q(x,) S U thi tdn tai mot 1an can N cua x, sao cho
Q(x) c Uv6imoix €N.

(il) Q dwoc goi 1a mita lién tuc duwdi (viét tit 1a
Isc) tai xo néu véi tip mé U bat ky cta Y thoa min
Q(xo) NU # @ thi ton tai mot 1an cAn N cua x,
sao cho Q(x) N U # @ véi moi x € N.

(i) Q dugc goi la déng tai x, néu

grQ ={(x,y) € X x Y|y € Q(x)} 1a tap dong.
Ménh dé 2.1 (Aubin and Frankowska, 1990)

(i) Q 1a anh xa ntra lién tyc dudi tai x, néu va
chi néu voi moi day x, = x, va moi diém

y € Q(x,) ton tai mot day {y,} véi y, € Q(x,) sao
choy, - y.

(i) Néu Q(x,) l1a compact, khi do Q la 4nh xa
nua lién tyc trén tai xo neu va chi néu v6i moi diy
{x,} bat ky hoi tu vé xp, mdi diy {y,} thoa
v, € Q(x,) 6 mot diy con hoi tu vé mot diém
nao do trong Q (x,).

Pinh nghia 2.3 (Aubin and Frankowska, 1990)
Cho ham thuc mé rong f: X - R U {+00}.

() f dugc goi 1a mita lién tuc trén (viét tat 1a
usc) tai xg € X néu v6i moi {x,} € X,x,, > x, thi
f(x0) = limsupf (x,).

(ii) f duoc goi 1 mita lién tuc dwdi (viét tit 1a
Isc) tai xq € X néu voi moi {x,} € X,x,, = x, thi
f(xp) < liminff (x,).

(iii) f dugc goi 1a lién tuc tai x, € X néu f nira
lién tuc dudi va nira lién tuc trén tai x,.

Ta noi rﬁng mot anh xa thoa man tinh chit nao
d6 trong tap A € X néu no thoa man tinh chit do
tai moi diém cta A. Néu A = X thi ta bo qua cum
tir “trong X” trong cach phat biéu.
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3 TINH NUA LIEN TUC TREN CUA ANH
XA NGHIEM TRONG TRUONG HQP TAP
RANG BUQC KHONG POI

Trong bai bdo nay néu khong cé gia thiét gi
thém, ching ta xét X, AvaM la cac khong gian
métric. Xét K € X 1a tap con khong rdng, va ham
gia tri vecto

F = (F,,F,,..,E):K XK XM - R", trong d6
FiKxKxM->R,i €N. Vi mdi u € M ta xét
bai toan cin bang vecto phu thuc tham sb theo
nén Lorentz sau day.

(LEP,): Tim X € K sao cho,

F(x,y,u) €L, vé6imoiy € K.

Véi mdi u € M ta ky hiéu tap nghiém cta bai
toan 1a S(u), khi d6 anh xa nghiém S(u) cua
(LER,) la mdt 4nh xa da tri tt M vao X duoc xé4c
dinh
nhu sau:

S()u) = {x E KlF(x;y,#) e ILn;Vy e K}

Gia sir rang tap nghiém S(u) # @ tai diém
dang xét u,. Dé don gian trong cach trinh bay, ta
chi xét véi n = 2 vi trong truong hop téng quét cac
két qua thu duoc bang k¥ thuat tuong tyr.

Dinh Iy 3.1 Xét bai toan (LEP,), gid sit rang
cdc diéu kién sau duoc thoa man

(i) K latap compact,

(i) F(,y, 9),i=1,2lién tuc véimoi y € K.

Khi do, S nwa lién tuc trén va dong.
Chirng minh

Gia sir rang S khong nira lién tuc trén trén M,
nghia 12 3 u, € M dé S khong ntra lién tuc trén tai
Ho. Khi d6, ton tai mot 1an can U cia S(ig) sao cho
ton tai pt, = Ho va x, € S(u,) nhung x, & U, Vn.
Do K compact nén ta ¢ thé gia sir x,, = xo, V6i
Xo €K (néu can ta co thé ldy diy con). Néu
Xo & S(Uo) thi ton tai y, € K sao cho

Fy(x0, Yo, o) < +/[F1(x0, Y0, 0)]? . (3.1)

Do tinh lién tuc cta F; nén F;(xy,, Vo, Un) =
F; (%0, Vo, o), i = 1,2. Vix, € S(u,) ,nén tacod
Vy, € K.

FZ(xn'yO' :un) = [Fl(xn' Yo, #n)]z ’
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Suy ra
F, (x0t Yo, MO) = limF, (xn; Yo, #n)
= limy/ [Fy (xn, Yo, tn)]?

= [F1(x0, Yo, 10)]?,

(mau thuan véi (3.1)). Vi vay x, € S(u,) € U,
di€u nay lai mau thuan véi x,, € U, Vn.

Do do, S ntra lién tuc trén tai y,, ta suy ra S nira
lién tuc trén trén M.

Hon nita, voi mdi diy p, >y, va
Xy € S(Up), X, = Xo. Lap ludn tuong ty nhu trén,
ta cling co xg € S(uy) hay S dong. Vay S ntra lién
tuc trén va dong trén M. ]

Cég thi du sau minh hoa su ¢t yéu cua nhiing
gia thiet trong dinh 1y trén.

_ Thi du 3.1 (Tinh compact trong gia thiét (i) 1a

cOt yeu)

Cho X=RM=[01], K=(01]
F(x,y,u) = (F,(x,y,10, F2(x, y, 1)), trong d6

Fi(q,y,u) = px +y vaF(x,y, 1) = py + x.

va

R rang K khong 1a tap compact. Gia thiét (ii)
thoa méan vi F;, F, lién tuc.
Tinh toan tryc tiép ta duoc

S {{1}, néuyu € [0,1),
“(0,1], néup =1.

D& thiy rang S khong nia lién tuc trén tai
Uo = 0 nguyén nhan 1a vi K khong 1a tap compact.

Thi du 3.2 (Gia thiét (ii) 12 can thiét)

ChoX =R,M = [0,1],K = [0,1],
F(x,y,n) = (F,(x, 5,10, Fo(x, y, 1)) trong d6

y, néuu=0

Fl(x,y.u)={ux’ néupgz0 V2
_(x, néup=0,
Faloy ) = {uy, néuu # 0.

Ta thay K 14 tip compact va

5= {{1}, néup =0,
{0}, néuyu #0.

RG rang S khong nura lién tuc trén tai yy = 0 vi
F;,i = 1,2 khong lién tuc tai 0. That vay,

1

voi xn=0,y=1,un=;

lim F; (x,,v,u,) =0 # 1 =F;(0,1,0),
n—oo

ta co
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1

voi xn=1,y=0,un=;

lim F,(x,,y,u,) =0+ 1=F,(1,0,0).
n—-oo

ta co

4 TINH NUA LIEN TUC TREN CUA ANH
XA NGHIEM TRONG TRUONG HQP TAP
RANG BUQC PHU THUQC THAM SO

Xét A € X 1a tap con khong réng, K: A — 24 1a
anh xa da tri c6 gid tri khong rong va ham gia tri
vecto

F=(F,Fy..,E):AXAXM - R",

trong d6 F:AXAXM > R,i € N. Vi mdi
A € Avap € M ta xét bai toan can bang vecto phu
thudc tham s6 theo non Lorentz sau day:

(LEP,): Tim X € K(A) sao cho,
F(x,y,u) € L, véimoiy € K(1).

Véi mdi A € A,u € M ta ky hiéu tdp nghiém
cua bai toan 1a S(4,p), khi d6 anh xa nghiém
S(4,u) cua (LEP, ,) 1a mot anh xa da tri tr A X M
vao X duoc xac dinh
S w) ={x € KQ)I|F(x,y,u) € L,,Vy € K(D}.

Vi myc dich nghién ctru cua bai bao nay la
nghién cuu tinh 6n dinh cia 4nh xa nghiém nén ta
ludn gia sir rang tap nghiém S(Ay, po) # O tai diém
dang xét (Ay, 1y). PE don gian trong cach trinh
bay, ta cling xét véin = 2.

Pinh Iy 4.1 X¢t bai todn (LEP, ), gia sir rang
cdc dieu kién sau dwoc théa méan

(i) K(4) la tdp compact,

(11) Fi(‘,y,ﬂ),i = 112

lien tuc voi moi
Khi do, S(Ay, o) la tap compact.
Chitng minh

Ta ching minh S(Ao, io) 1a tap dong. Thét vay,

voi moi xn € S(Ao, Ho), Xn = Xo- Néu
X9 & S(Ao, to) thi ton tai y, € K(4y) sao cho
F (%0, Y0, o) </ [F1(x0, Y0, 1£0)]% - (4.1)

Vix, € S(4g, 1o) , nén ta cod
Fy(xn, Yo, o) = v [F1 (%, Yo, o)]? -
Suy ra,
F3 (o, Yo, o) = limF; (xp, Yo, to)

= limy/[F; (xn, Yo, )]?
= [F1(x0, Yo, 1o)]%.
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(mau thudn véi (4.1)), va do d6 x, € S(Ag, Ho),
hay S(A,, o) 12 tap dong trong tap K (4,) compact.
Vay S(Aq, o) 13 tAp compact. ]

Dinh ly 4.2 Xét bai toan (LEPy ), gia su rang
cac diéu kién sau dwoc thoa man

(1) K lién tuc tai Ay va K(Ay) la tdgp compact,

(ii) F,i=1,2
K(40) X K(4¢) X {Ho}-

Khi do, S nwea lién tuc trén va dong tai (Ay, o)-

lién tuc  trong

Chitng minh

Gia st rang S khong nua lién tuc trén tai
(Ao o). Khi d6, ton tai mot lan cén U cua
S(Ao, o) sao cho cod day A, = Ay, U, = Uy va
Xn € S(A,, 1) nhung x,, € U, Vn. Do tinh nira lién
tuc trén ctia K va tinh compact cua K (1), nén ton
tai x, € K(1,) sao cho x, > x, Néu x,¢
S(Ao, 1) thi ton tai y, € K(Ay) sao cho

Fy (%0, Yo, o) <+ [F1(X0, Y0, 1o)]?.

Do tinh nura lién tuc dudi cua K tai gia tri 4,
nén ton tai y, E K(A), 9 =Y. Vi x, €
S(Ap, Uy) , nén ta cod

FZ(xn' Vo .un) = vV [Fl(xnt Yno ,un)]z-

Suy ra,
F5(x0, Yo, tho) = HimF, (X, Yy, i)

> lim [Fl(xn:yniﬂn)]z
= [F1 (x0, Yo, 10)]?

(mau thuan véi (4.2)). Vi vay xo € S(Ag, o) € U,
dicu nay lai mau thuan véi x,, € U, Vn.

4.2)

Véy S ntra lién tuc trén tai (g, o).

Hon nita, véi mdi diy A, = Ag, iy, = Uo VA
Xp € S(Ay, Un), X = Xo. Lap ludn twong ty nhu
trén, ta cling c6 x, € S(Ag, ly) hay S dong tai
(Ao, to)- n

Cac thi du sau minh hoa su ¢t yéu cua nhitng
gia thiét trong dinh ly trén.

Thi du 4.1 (Tinh nta lién tyc trén va tinh
compact trong gia thiet (i) la cot yeu)
ChoX=RA=A=M=[0,1],4, =0,

_ ({0}, néua1=0,
k@) = {(0,1], néul %0,

va F(x,y,A) = (F,(x,y,1),F,(x,y,4)), trong
do
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A
Fi(x,y,A) = Jyva F(x,y,A) = l(x—%y).

D@ thdy rang K nira lién tuc dudi tai 0. Gia thiét
(i1) thoa man vi F;, F, 1a cac ham lién tuc.

Ta co,
§= {{O}, néul =0,
~ {1}, néud=o0.

RO rang S khong ntra lién tuc trén tai 4, = 0
nguyén nhan la K khong ntra lién tuc trén va khong
compact tai 45 = 0.

Thi du 4.2 (Tinh nira lién tuc dudi cia gia thiét
(1) 1a cot yeu)

ChoX =R,A=1[01],A=M = [0,4),1, = 0,

[0,1], néuld=0,

K =<11
@) [E'l]' néul # 0,

va F(X;J’;A) = (Fl(x;y,/l),Fz(x;y'l))a trong do
Fi(x,y,2) =e*x +x+yvaF,(x,y,1) = ety +
x+y.

Ta thdy K nua lién tuc trén nhung khong nua
lién tuc dudi tai 0. Gia thiét (ii) thoa vi F;, F, 1a cac
ham lién tuc.

Ta co
{0}, néuar=0,
S=1(1 .
{E}, néul # 0.

D& dang kiém tra dugc S khong nira lién tuc
trén tai Ay = 0. Nguyén nhéan 1a do K khong ntra
lién tyuc dudi tai 1, = 0.

Thi du 4.3 (Gia thiét (ii) khong thé bo duoc)

Cho X=R A=A=M=[01], K@) =
[0'1] F(x,y;/l) = (F1(x;y,/1),Fz(x: y,ﬂ.)) tI'OIlg
do

ey, néul=0
Gy = {2 0
106y, 4) Ax, neu/l;tova
ex, néful=0,
By, 4) = {Ay, néul = 0.

Ta thdy, K lién tuc tai 1, = 0,K(0) compact.
Ta tinh toan duoc
5= {{1}, néul =0,
{0}, néuai=0.

RO rang, S khong ntra lién tuc trén tai 4, = 0
nguyén nhan la cac ham F;,i = 1,2 khong lién tuc
tai 0. That vay, v&i x, = 1,3, = 1,4, =% ta co
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lim F, (xp, ¥, 4) = 0 # e = F;(1,1,0), voi
n—-oo

X, =Ly, =14, =% tacod

lim F,(x,, ¥, 4,) = 0 # e = F,(1,1,0).
n—oo

Chu y: Khi xét tap rang budc K phu thudc vao
tham s6 A € A thi cac ham F,, F, phai lién tuc theo
tat ca cac bién. Thi du sau chi ra rang gia thiét (ii)
trong Dinh ly 4.2 khong duoc giam nhe thanh gia
thiét (ii) trong Pinh 1y 3.1.

Thi dy 4.4

ChoX=R, A=4=M=[0,1],K(}) = [0,1]
F(x,y,A) = (F,(x,y,4), F,(x,y,A)) trong do

1, néu 1y = 0,
siny

Fi(x,y,4) = /174_ 1, néuly # 0,

X, néuly =0,

= sin
Fy(x,y,4) ATy+,1x+x, néu dy # 0.

Ta thay, K lién tyc tai 4o = 0,K(0) compact.
Tinh toan tryc ti€p ta duoc
néui =0,

{1},
{[ﬁ, 1), néul # 0.

RO rang, S khong nua lién tuc trén tai 4 = 0 vi
F;,i = 1,2 lién tuc theo bién x va A nhung khong
lién tuc theo bién y.

S =

That vay, véi %, =1Ly =74, =1 ta c6

lim Fy (X, Yo An) = 2 # 1 = F;(1,0,1).
n—-oo

Véi  xy=ly=2A=1 a6

lim F,(x,, yp, 4,) =3 # 1 = F,(1,0,1).
n—-oo

5 UNG DUNG

Cho X, A, M 1a khong gian dinh chuén, A € X
la tap con khong rong, K:A — 24, X* 1 khong
gian d6i ngiu cua A va

hi: X XM - X",i=1,2.
Ta xét bai toan bat dang thirc bién phan sau:
(LVIy,): Tim X € K(4) sao cho
((hl (-fi ‘U.), y— f)l <h2 (fl .U),y - JZ)) 2]]_,2 0; Vy
€ K(1).

Xét ham F:AX A XM - R? dugc xac dinh
nhu sau:
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F(x,y,,u)z(Fl(x,y,y),Fz(x,y,y))f .
(hy (e, 1),y — x), (hy(x, 1),y — x)). Khi do bai
toan (LVI, ) la truong hop ddc biét cua bai toan
(LEPy ).

Véi mdi A € A, u € M, ta ki hiéu tdp nghiém
cua bai toan (LVI, ,) nhu sau:

V(/L,Ll) = {x € K(;{) | F(x,y,u) € H-‘Z!Vy
EK)}

Khi tap rang budc K khong phu thudc tham sé,
ta duwoc nghi¢m bai toan (LVI,) nhu sau:

Vi) ={x€eK|F(x,y,u) €L, Vy €K }.

H¢ qua 5.1 Xé¢ bai toan (LV1,), gia su cdc
diéu kién sau dwoc théa man

(i) K la tdp compact,

(ii) h;, i = 1,2 lién tuc trong X X {,}-
Khi do, V miwra lién tuc trén va dong.
Chirng minh

Ta chi cin kiém tra gia thuyét (ii) trén théa man
DPinh ly 3.1. That vay, vi h;,i = 1, 2 lién tuc trong
X X {po} nén ham F;(x,y,n),i = 1,2 ciling lién tuc
trong K X K X {uo}. [ ]

H¢ qua 5.2 Xét bai toan (LVIy ), gia su cdc
diéu kién sau dwoc thoa man

(i) K lién tuc tai Ay va K(Ay) la tdgp compact,
(ii) h;, i = 1,2 lién tuc trong X X {yp}-

Khi do, V nika lién tuc trén va dong tai (g, lo)-
Chirng minh

Twong ty, ta chi can kiém tra gia thuyét (ii) trén
théa man Pinh 1y 4.2. That vay, vi h;,i = 1,2 lién
tuc trong X X {yp} nén ham F;(x,y,u),i=1,2
ciing lién tuc trong K (1y) X K(4g) X {uo}- [

6 KET LUAN

Trong bai bao nay, bang cach sir dung cac gia
thiét lién quan dén tinh compact va tinh lién tuc
cua tap rang budc va ham muyc tiéu, chung t6i da
nghién ctru thanh céng cac diéu kién du cho tinh
ntra lién tuc trén va tinh dong cua anh xa nghiém
bai toan can bang theo nén Lorentz. Ung dung cac
két qua dat duoc cho 16p bai toan bat dang thirc
bién phan theo non Lorentz, ching t6i ciing thu
duogc cac két qua méi cho ca truong hop dic biét
nay. Qua két qua dat dwoc ciia bai bio nay, chung
t6i nhan thiy rang véi cac gia thiét thich hop chung
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ta c6 thé thu dugc cac két qua v tinh ntra lién tuc
dudi, tinh lién tuc hay su dat chinh cua 16p cac bai
toan li€n quan dén t6i vu theo noén Lorentz.

LOI CAM TA

Chung t0i xin chén thanh cam on cac can bo
phan bién da doc rat k¥ ban thao va c6 nhiing gop
Yy quy bau giap cho bai bdo ctia chung to6i dugc
hoan thién hon.
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