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TINH ON DINH NGHIEM
CUA BAI TOAN CAN BANG DOI XUNG DA TRI

Tran Nggc Tam?

Tém tit

Trong bai bao nay, chiing t6i nghién ctiu bai todn cin bing doi xitng da tri & ca hai dang
\c’u va manh trong khong gian vecto metric. Cdc diéu ki¢n dii cho tinh lién tuc Lipschitz cia
anh xa nghi¢m cdc bai toin nay dige thiét Ip. Ap dung cac kér qua nay vao cac trieong hgp
ddc biét cua cdc bai toan trén dige trinh bay ¢ cuoi bai bao.

Tiv khéa: Su on dinh nghiém, bai todn can bang doi ximng, bai todn cén bing

Abstract

In this paper, we study the problems of multivalued symmetric equilibrium in vector
metric space at weak and strong conditions. Sufficient conditions for Lipschitz continuity of the
solution mappings are established. At the end of the paper, we present applications to some
special cases of these problems.

Keywords: Stability of solutions, symmetric equilibrium problems, equilibrium problems

1.MO DAU

Mot trong nhing bai toan trong tdi wru héa dwoc nhidu nha todn hoc quan tdm nghién
ctru 1a 16p céc bai toan can bang. Bai todn nay da dwoc hai nha toan hoc Blum va Oettli gioi
thiéu vao ndm 1994. M6 hinh bai toan can bang 13 dang hop nhét ctia nhidu bai todn quan
trong trong t6i wu héa nhu: Bai toan bt déng thirc bién phén, bai toan ti wu, bai toan by, bai
toan diém tring va diém bat dong, bai toan mang giao thong,... Chinh vi vai trd quan trong
cta 16p bai toan nay, nén hang nam co rat nhidu cong trinh nghién ctru v& tinh chét nghiém
cta ching di dugc cong bd déu din va rong khip trén thé gioi. Céc tinh chit nghiém cua bai
toan dugc nghién ctru bao gém: su ton tai nghiém, tinh n dinh nghiém, sy dat chinh va cac
phuong phép gidi nghiém.

Hién nay, bai toan cin bang di dugc nghién ctru va mé rong rt nhidu so véi dang gde
ciia nd. Mot trong nhitng mé hinh mé rong ciia bai toan nay 1a bai toan cn bing ddi ximg do
hai nha todn hoc Noor va Oettli dua ra nim 1994. M6 hinh ctia bai toan can bang ddi ximg rit
tién loi khi ta 4p dung vao céc truong hop thyc té, nhit 1a cac tinh hudng c6 tinh ddi khang nhu
bai ton canh tranh kinh té, 1y thuyét trd choi,... Cho dén nay, hau hét nhitng cong trinh da c6
chi nghién ctru vén dé su ton tai nghiém cia 16p bai ton ndy, chiing han nhw cic bai béo cua
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vé tinh 6n dinh nghiém thi chi ¢6 cac baj

Fu (2003), Farajzadeh (2006), Anh- Khanh (2007)»’--' e b ¢
bdo Anh-Khanh (2008) va Yuan- (mng, nghicén ctru theo nghia tinh nira lién tuc cha 4nh xy
‘ hi¢m theo nghia lién tuc Lipschitz cua anh xg

nghi¢m. Bai bdo nay nghun ctru tinh on dinh ng AP, o :
nghié¢m cua bai todn cin h.m;:,dm xtmg da tri. (ullu, cic di¢u kién di cho tinh u,ntuc Lipschity
ctia dnh xa nghiém ctia cdc bai todn nay dugc thiét 1ap dya vio cic diéu ki¢n vé tinh don diéy

cua anh xa da tri. ‘
vecto métric, M va A la cac khong gian métric. X¢t K < X

Xét X, Y, Z la cic khong g,hm ‘
tare la intC # @. Xét cac anh xg

DS YviaCC ZvéiC latap 16i va co phan trong khdc rong,
KT:A= D,F:Kx Dx Kx M3 Z vaG:KX DX Dx M—’Z Véi méi

datri S:A3
an bang vecto dbi xtmg da trj phu thugc tham sb sau day:

(A, 1) € A x M, ta xét hai bai toan ¢
(SEP,): Tim (%,7) € K x D saocho X € S(A),y € T(A) va

F(%7,x 1) N (Z\=intC) # @,V x € S,

G(x,7,y,11) N (Z\ —intC) # B,Vy € T(A).

(SER,): Tim (%,y) € K X Dsaocho x € S(A),ye T(A) va
F(%7,%u) € (Z\-intC),V x € S(4),
G(x7,y,u) S (Z\ —intC),Vy € T().
Ta ky hiéu S; (A, 1) va S, (A, 42) lan luot 12 hai tip nghiém cia (SEPy) va (SEP,) tai diém

(L) EAXM.
Vi cac sb duong [, m,n, h va By 1a qua ciu méd don vi trong X, ta xét cac dinh nghia sau:

Pinh nghia 1
Anh xa da trj $: A = X duoc goi la L-Lipschitz tai 1y € A, néu c6 mot lan can N cia Ao
sao cho vdi moi 44,1, € N thi
S(h1) € S(42) + LBx(0,d (A4, 25)).
Dinh nghia 2
AnhxadatiF: XX YX M3 Z dugc goi 1a h.m.n-Lipschitz tai (xq, Vo, o), néu ton
tai cac lan can Ny cua xo, N, cia y, va N3 cia gy sao cho véi moi (xy, 5, U), (X2, V2, ty) €
N; X N, X Nj thi
F(xy,y1,11) € F(xg,y5, 1) + Bz(O: hd (xy, x;) + md(yy,y,) + nd(y, :#2))-
Dinh nghia 3
(a) AnhxadatriG:X x X 3 Z duogc goi 1 tya don diéu loai 1 trén A X, néu v6i moi
x,y € Ax# yvaG(x,y) € —intC thi G(y,x) & —intC.
(b) AnhxadatriG: X x X 3 Z duoc goi 1a tya don didu loai 2 trén A c X, néu v6i moi
x,y € Ax# yva(x,y) € Z\—intC thi G(y,x) Z\—intC.

x
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Dinh nghia 4
'(ﬂ) Anhxadati G: X x X =t Z duge goi 1a [-Lipschitz gia don di¢u manh loai | trén § ©
Xontuvaimoix,y € S,x # yvaG(x,y) & =intC thi G(y,x) + 1 B,(0,d(x,y)) & —C.
'(h) Anhxadati G: X x X =% Z duge goi 1a 1-Lipschitz gia don diéu manh loai 2 trén § ©
X,nCuvdimoix,y € S,x # yvaG(x,y) © Z\~=intC thi G(y,x) + | B,(0,d(x,y)) & —C.
Cho A vi B 1 hai tip con trong khdng gian métric X, khoang cach Hausdorff gitra hai tip

A, B 1a H(A,B) = max{e(A, B),e(B,A)), vai e(A,B): = sup{d(a,B):a € A}y vad(a,B):=
inf{d(a, b): b € B).

2. TINH LIEN TUC LIPSCHITZ CUA ANH XA NGHIEM

Trong muc 11;‘1_\'. xet X,Y,Z la cac khong gian vecto métric va A,M la cac khong gian
métric. Ta gia su ring Sy (4, ) # @, S,(4, 1) # @ trong lan can cia diém dang xét (Ag, i) €
AXM.Dit Bz(0,p):={z € 2:d(0,2) < p},V p > 0.VGimoi (x1,y;), (x5, y,) € X x ¥,ta
xét d((xy,y1), (¥2,52)) 1= d(xy,x3) + d(yy,Y,) 1a mot métric trén khong gian tich X x Y.

Dinh Iy 1: X¢ér bai toan (SEP,), gia sir rang cdc diéu kién sau dige théa man:

(i) S va T lan heot la Ly-Lipschitz va Ly-Lipschitz tai Ay;

(ii) ton tai lan cdn U clia Uo sao cho voi moi p € U,F (-, ) twa don diéu loai I va l,-
Lipschitz gia don diéu manh loai 1 trén S(X), G (-, 1) twa don diéu loai I va l,-Lipschitz gia
dom diéu manh loai I trén T (1);

(iii) 10n tai lan can N cla Ay sao cho véi mbi A € N va (x,y) € S() x T(2),

F(x,;;) va G(-, v, lan leot la hy.my.ny -Lipschitz va hy.m,.ny-Lipschit=

trén S(2) X T(A) X U(uy) vdi 1, > myh,.

Khi do, Sy la dom tri va lién tuc Lipschitz tai (Ay, o), ticc la, voi moi (A, , 1y) va (4, )
trong mot lan can cua (Ag, Bo), ta co

d((, ) (A4, 1), (6,3) (A, 12)) < kd(A4,2;) + 1d(uy, 112), (1)
voi (x,y)(A,p): = (x(A, pw),y(A, 1)) la nghiém duy nhat ciia (SVEP,) tai (4, ).

Chirng minh
Lay (A1, 1), (A2, 112) € N(Ag) X U (ko). Do(x,¥) (A1, 1) € Sy (A1, 4y) nén
F(x(Aq, 1), y(A1, 1), x(A, 12), 1) € —intC, 2

G(x(A, 1),y (A 1), Y (A1, 12), 1) & —IntC. (3)
Két hop (2), (3) va gia thiét (ii), ta c6
F(x(A1, 12), Y (A1, 1), X (A1, 11), 1) + 1Bz (05 d (x (A4, 111), X (A4, 12))) € —=C,
G(x(Ay, 1), y(A1, 12), ¥ (A1, 1), 1) + 2B (0: d()’(lplll).y(ﬂl.;lz))) c —C.
Khi d6, voi moi z ¢ —intC thi

—————————————————————————————————————————————————
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A(x (A ), XAy, 1)) < - HEG @A pt2), Y Qi 1), X i) 1), 121),-(4)
1
d(yQy ),y (A 1) < - HGG G )y Aaptz) Y Qs i) 1), (21 (5)
k 2
Vi (o)A, ta) € Si(Ayptp) nén ton i zy € FX(Aypz),y (Aa ), x (A, pty), piz)
Vi 2, € G(".'(Al’/lz),),(,11,/,2),);(/11,,11),/12) sao cho v&i moi zy , ¢ — intC thi

H(F(x(Aq, 112), ¥ Ay, 111), X (Ag, 1), 111),s {z:}) =
< H(F(x(Ap 112), y Ay, ), XAy pta s 12, F (x (A4, 12), YAy, 112), x (A4, 1), 112)), (6)

va H(G(X(Al;ﬂl): )’(/11, .UZ)I )’(11' ,Ul), ,“1)' {22]) =
< H(G(x(y 112),y A1, 112), Y (g, 12D, 2, F (x(A1, 12), Y (A1, 12), ¥ Ay, 1), 13))- (T)

Theo gia thiét (iii) va tir (6), (7) ta suy ra
d(X(lll,/ll),X(ﬂl, .u2)) = %H(F(X(AI' HZ)' y(;{li /11), X(/‘{l, #1): /11),

F(x(A1, 112), y (A1, 12), x(Ag, 1), H2))S 21:[77% d()’(/lpl«h)r)’(ﬂpﬂz)) + n1d(#1,#2)],

va
d(yalr#J’}’(ﬂp#z))
1
= fH(G(x(/lpﬂl):J’()Ll' 12), Y (A1, 1), 1), G (X (A, 2), Y (A1, 2), ¥ (A1, 1), U2))
2

< L [hpd ey 1), 20, 1)) + nad (s, )]

sz
Do do,
ml nl
d(x(Ag, 1), x (A, 112)) < ?d(y(ﬂl.ﬂl),y(/h,uz)) + Ed(ﬂl.uz)
mqh mqn n
< =22 d0e(Ay, ), ¥ (g, 112)) + o d(ug, i) + 7 d iy, ),
i1, L1, l

va
mqn, + nq lz

I, — mh, d(p1, t2)-

d(x(/ll' 1), x (A4, #2)) <

Tuong tu, ta cd
nhy, + I1n
d(y(ﬂ-ln/ll);}’(lb #2)) < 2“_£Cl(ll]_, llz)
lllz - m1h2

Tir d6, ta suy ra
A0, y) A 1), (6 Y) A 42)) = A Ay, 1), 2 (A, 15)) + d(Y(Ag 1), Y (A, 22))

myn, + nq4l, nyhy, + lLin,

< = d(uy, ty) + ————=
T A—— (1) H2) [T — d(py, 1)
< ld(uy, p2), (8)
e ———————— L —— g
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My 4+ ngly +nyhy + Iin,

voi l =
Lily =myh,

B{}y 2o ta ude legng cho d((x, y)(Ag, 1), (0, ) (A2 113) ). Ta xét hai truomg hop sau.

Ncu F ("'(/11'“2)»)'(/11.”2):v\'(/lz:l‘z);/lz) & —intC, thi tir gia thiét (ii) ta co,
FO2012), Yy, 115), x (A4, 1), 1) + 1, B (0;“(x(’ll'llz)'x(lz""z))) e

Vi thé, voi moi z ¢ —intC,

Alv(). 0 N wr2 o8 1 , < . < )
AW k), xR0 1)) < 1= HOF(eChg, 1), YO, ), XAy, 1), 12), (23).09)

Do S lién\ tuc Lipschitz tai A, nén ton tai X € §(A;) sao cho d(x(Ay,p,),%) <
Lyd(Ay,42). Vi (x,y) Az, 113) € Sy (A, 1), €6 7 € F(x(Ag0 113), Y (Mg 11)%, 1), Z & — intC.
Gia thiét (i1), (iif) va (9) cho ta

1
d(x (A1, 1), x(Az, p13)) < I HE G 1),y (s 1), % (g 1), 1), ()

1
< o H(F(x(/lz:#2),)’(/11#2),x(/llx.uz);liz).F(x(flz»liz):Y(Azt 12), X, 43))
my h1 _
< T d(y(A1, 12), Y (Mg, 13)) + T dGx(y 1), %)
1

my h{L
< 7 d00w), Y02 1)) + —}id(al.az).
1

Néu F (x(Ay, 1z), y(Ay, 1t2), X(A2, 12), Hz) € —intC, thi tir (i) ta c6 F (x (A2, 3), Y (A1, 22)
x(Aq, 7). 1) & —intC va do do,
F(x(/h:#g)'}’(/11'#2):95(12»#2):#2) + LB(0; d(x(Ag, 1), x(A2, 112))) € —C.
Tur d6 ta thay rang, véi moi z € —intC,
1
d(x(/h:#z):x(ﬂz' ”2)) < Z H(F(X(/ll, #2)' y(AL .uz)'x(/lz' ﬂz), #2)'{2})' (10)

Ap dung (i), ta suy ra ton tai £ € S(1,), sao cho d(x(Ay, ity), ) < L, d(24,1,).
. Vi (x' Y)(Alﬁ HZ) € 51(111, ﬂZ) nén co Z € F(x()mﬂz),)’(lp #2)'521#2)'2 € —intC. Tu
diéu nay, (ii), (iii) va (10) suy ra

1
d(x(/h'ﬂz),xuz'ﬂz)) < EH(F(x(/lpﬂz).J’(lpﬂz)rx(/lz'llz)'ﬂz)' {z})
)
< E H(F(x(/lpllz):}’(/lp 1), X(Az, 13), 1), F (x (A4, 12), y (A1, 112), X, Hz))

h h. L
ST A, ), %) S =0, 22).
1 1
Nhu vay, ta ludn cé
my hiL,
d(x(/11:#2)'x(/12'l12)) S T d()’(%:ﬂz):yuz'ﬂz)) + Td(ﬂplz)-
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Ly ludn twong ty nhur trén, ta u‘mg co

d(y(Ay 2), y (A, 112)) <— d(x (A3, 12), X(Az, 112)) *‘ (1)

Vi thé,
d(x (A, 12), X (A2, 12))

mlhz

mym, L
d(x(Ay, 1), x(Ap 1)) + _1__2_2(1(11,12) +——— d(A4,22),

1L

tuc la

hyl,Ly +mymyl,
d(l(ll,‘uz) A(Az,ﬂz)) = i ]l — ]nl 12 d(/lll)tz).
]7 -2 4%

Ly ludn hoan toan tuong tu, ta cd
hih,Ly + myliL;
fegliplig 1 24142
- d

d(y(Ay, 112), Y (A, 112)) < L =k

2 )
(/(Ll, A3 ).

Do do,
d((xy) (A 12), (6, ¥) (A2, 12)) = d(x( A4, 12), x(Az,12)) + d(y (A1, H2), y(d2, 12))

hllle + mymyL, + hihyLy + myliL, ()

l lz - m1h2
< kd(Ay, 1), (11)
L. hllle + m1m2L2 + h1h2L1 + mzlle
véik = :
lil =myh,
Do (8) va(11), tasuyra

d((x ) (A 1), (6, Y) (A2, 12)) < d((x,¥) (A1, ), (3, ¥) (A1, 12)) +
d((6y) (A i2), (6, ¥) (A2, 12)) < kd(A4,42) + ld(py, i2).
Do do, S;(:,-) lién tuc‘ Lipschitz tai (Ag, o). Ta thdy rang néu A, = A, va p,
dudng kinh cua S; (44, 41) bang 0, tirc 12 4nh xa nghiém cua (SEP;) 1a don tri. O
Dinh Iy 2: Xét bai todn (SEP,). Gid sit n%ng cdc gia thiét (i), (iii) ¢ Pinh li 1 duwoc théa
man va gid thiét (ii) duoc thay thé bang gia thiét (i1') nhuw sau:
(ii') ton tai ldn cdn U ciia pg sao cho véimoi w € U, F(:,,, ) twa don diéu logi 2 va l;-
Lipschitz gig don diéu manh logi 2 trén S(A), G (-, ) twea don d@iéu logi 2 va l,-
Lipschitz gia don diéu manh logi 2 trén T (A).
Khi @6, dnh nghiém ciia (SEP,) la don tri va lién tuc Lipschitz tai (A, u,).
Do cach chimg minh twong tw nhu cho Dinh 1y 1 nén ta khong trinh bay & day.

e e e
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3. AP DUNG
3.1. Bai todn cin bing a6 xtng don (r
Khi Fva G 1 dnh xq don trj thi (SEP,) va (SEP,) trér thanh bai todn cin bing dbi x(mg.
(SEP): Tim (X,7) € K X D sao cho % € S(A), 7 € T(A) v V(x,y) € S() % T'(A),
F(X,5,x,u) € (Z\ =intC), G(%,¥,y,1) € (Z\ —intC).

1 tiic Lipschiiz tqi Ay,

(ii) ton tai ldn cdn U ciia Lo sao choVu € U,F,G twa don diéu loai 1 trén S(2)

T(A),F va G lan lwot la 1y-Lipschitz va l,-Lipschitz gid don di¢u manh logi 1 trén

S x T(A);

(iii) t0n tai Idn cdn N clia Ag sao cho véi mdi A € N va (x,y) € S(A) x T(A),

F(x,r) va G(-,y,,") lién tuc Lipschitz trén S(1) x T(A).

Khi dé, anh xa nghiém bai todn (SEP) la don tri va lién tuc Lipschitz tai (Aq, 4o).

3.2. Bi to4n cén bing

XétX,Y,Z,K,D,C,Tnhu trong phin M& diu. Pit F(x,y,%,u) = F(x, % p) va
G(x,9,y,1) = C.Khidé, (SEP,) va (SEP,) tr& thanh bai toén cin bing vecto sau day:

(WEP): Tim X € S(X) sao cho v6i moi x € S(A),

F(x,x,;u) N (Z\ —intC) # 0.
(SEP): Tim X € S(A4) sao cho véi moi x € S(4),
F(x,x,u) € (Z\ —int().

Véi (4, 1) € AX M, taki higuS¥ (A, 1) va S5(A, 1) lan luot 13 tip nghiém cia (WEP)
va (SEP).

Hé qua 2: Gid si doi véi (WEP), cdc diéu kién sau duoc nghiém dung:

(1) S lién tuc Lipschitz tai Ay,

(ii) ton tai ldn cdn U cia pig sao cho véimoi p € U, F (-, 1) twa don diéu loai 1 va I-

Lipschitz gid don diéu manh logi 1 trén S(2);

(iii) ton tai lan cdn N cta Ay sao cho véimbi A € Nvax € S(4),F(x,,") Ia h.m-

Lipschitz trén S(A) X U(uy)-

Khi d@é, nghiém cia (WEP) la duy nhdt va SV lién tuc Lipschitz tai

(Ao, o), tike la v6i (Aq, 1) va(Ay, ) trong mét ldn cdn ciia (Ao, o), thi

d(x(/11'#1)' x(Aznllz)) < kd(A4,42) + ld(py, ),
véi x(A, ) la nghiém duy nhdt ciia (WEP) tai (4, ).
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ion sau ddy iegre thoa men;

HE qua 3: Xét bai todn (SEP). Gid sir n'}m: cac dicn k
(1) S Jién tue Lipschitz tqi Ags ) o
(1) ton tai lan cdn U ctia jtg sao cho vai moi jt € U, 1y t) dom dign Toai 2 va -
Lipschitz gia don di¢u manh logi 2 trén S(A);

(iii)) ton tai ldn cdn N ctia Ag sao cho véi mbi A € N vax € S(A), F(x,
Lipschitz trén S(A) X U (o).

Khi d@o, nghi¢m ciia (SEP) la duy phat va S* lién tue Lipschitz 1ai (Ags Ho)-

) la h.m-
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