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SUDUY NHAT VA TINH LIEN TUC LIPSCHITZ CUA
NGHIEM BAI TOAN CAN BANG BOI XUNG PA TRI
TRONG KHONG GIAN METRIC

Ldm Quéc Anhl, Tran Ngoc T am’
ABSTRACT

We consider multivalued symmetric equilibrium problems of both weak and strong types in
metric spaces. Sufficient conditions for the local uniqueness and Lipschitz continuity of the
solutions are established. Our results are new or include special cases recent existing
results.

Keywords:  Symmetric equilibrium problems; Lipschitz continuity; Equilibrium

problem; Variational inequalities.

Title: Uniqueness and Lipschitz continuity of the solutions to multivalued
symmetric equilibrium problems in metric spaces.
TOM TAT

Chiing ta xét bai todn cdn bang déi xvmg da tri trong khéng gian métric cho ca dang yéu va
dang manh. Nghién cieu cdc diéu kién di cho su duy nhat dia phu’ong va tinh lién tuc
Lipschitz cua nghiém. Cdc két qua ciia chiing t6i la m&i hodc mé rdng cdc két qua dd co.

Tir khoa: Bai todn cdn bang doi xieng, tinh lién tuc Lipschitz, bai todn cén bang, bt
ding thirc bién phin.
1 GIOI THIEU

Bai toan can bang dugc Blum va Oettli gidi thi¢u ndm 1994. O do, tac gia xem bai toan nay
14 mo hinh téng quat ctia bai toan ti uu va bai todn bit ding thirc bién phan. Vé sau céc
nha toan hoc con nhén thiy rang, bai toan cén bing con chira dugc nhiéu bai todn quan
trong khéc nira nhu bai toan diém bat dong, bai todn dlem trung, bai todn cin bano Nash, .
Pén nay, bai toan ndy da duoc nghién ciru v m& rong rat nhiéu so véi bai toan gbe cho ca
c4c linh vuc tdn tai nghiém, 6n dinh nghiém va thudt toan giai. M6t trong nhung moé hinh
md rong cla bai toan ndy 1a bai toan cin bing d6i xtimg do Noor va Oettli dua ra nim 1994.
Tinh uu viét cua bai toan can bang d6i xtg 1 sur tién lgi khi ta 4p dung vao cac truong hop
thuc té. Dic biét la nhimg tinh hudng c6 tinh déi khing nhu bai toan canh tranh kinh té, ly
thuyet trd choi, ... Trong cac bai bao cta Fu (2003) va Farajzadeh (2006) da md rong cho
truong hop ham vector don tri. Trong bai bdo cia Anh-Khanh (2007) da nghién ¢iru mé6 hinh
bai toan cin bang d6i xing véi ham muc tiéu la anh xa vecto da tri. Tuy nhién, cho dén nay
hiu het nhiing c6ng trinh chi nghién ctru vin dé su ton tai nghiém cua lop bai toan nay. Day
Ja vin dé _trong tdm cua moi 16p bai toan. Vian dé quan trong ke tiép la su 6n dinh nghiém,
dugc nhiéu ngudi tap trung nghién ciru trong khoang 5 nam gan day, nhung hau hét chi tap
trung cho 1&p bai toan can bang. Hién nay, ching t6i chi tim thiy cac bai bio Anh-Khanh
(2008) va Yuan-Gong (in press) nghlen clru vé tmh 6n dinh theo nghla nua lién tyc cua anh
xa nghiém cua bai todn can bing d6i ximg. Trong bai bao ndy, ching t6i nghién ctru tinh 6 én
dinh nghiém theo nghia lién tuc Lipschitz cia dnh xa nghi¢m cua bai toan can bang déi
xtng da tri trong khong gian vecto métric. Theo dinh ly Rademacher thi mft ham s6 lién
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tuc Lipschitz trong R™ 13 kha vi hdu khép noi. Do d6, tinh 6n dinh nay rat gin véi tinh kha
vi cua 4nh xa nghiém. Pay 1a van dé chua dugc bai bao nao dé cap dén ngay ca cho 16p bai
toan can bang.

Trong bai bio nay, néu khong gia thiét gi thém, ta xét X,Y, Z 1 cac khong gian vecto
métric, M va A 1a cac khong gian métric. Xét K € X, D€ Y vaC & Z vadi C latap 16i va
intC#+ @. Cho S:A-> 2K, T'!A-» 2P, F:KXx DX KX M - 22 va G:KX Dx DX
M —> 2% 1a c4c 4nh xa da tri. VGimbi A € A va u € M, ta xét hai bai toan cin bz"mg vecto
dbi xtmg phu thudc tham s6 nhu sau.

(SVEP;): Tim (X,7) € K X Dsaocho ¥ € S(1),y € T(A) va
F(x,y,x,u) N (Z\-intC) # @, Vx € S(A),
G(x,y,y,u) N (Z\ —intC) # @, Vy € T(A).

(SVEP,): Tim (X,¥) € K X Dsaocho X € S(1),y € T(A) va

F(x,y,x,u) € (Z\—intC), Vx € S(A),

G(x,¥,y,u) € (Z\ —intC),Vy € T(A).

Taky hiéu S; (A, ) va S, (4, p) 1an luot 14 hai tap nghiém ctia (SVEP,) va (SVEPR,) tai
A eEAXM.
Pinh nghia 1.1 Anh xa S:A - 2% duogc goi la I-Lipschitz dia phuong tai 4, € A, néu cé
mot lan cdn N cia A, sao cho vdi moi 44,4, € N, taco
S(1;) € S(1;) +1Bx(0,d(24,12)),
voi I >0 va By 1a qua cAu md don vi trong X.
Dinh nghia 1.2 Aph xa F:X X Y X M - 2% duge goi 14 h.m.n-Lipschitz dia phuong tai
(x0, Yo, Ho), N€u tOn tai cc 1an cdn N; cia x4, N, cia y, va N3 cia j, sao cho véi moi
(x1,¥1, 1), (X2, Y2, 112) € Ny X Ny X N3, taco
F(x1,y1,11) € F(x2, Y2, 142 ) +B 2(0,hd (x;, X2) +md(y41,¥2) +nd (4, 4z)),

voi h,m,n >0.
Pinh nghia 1.3 (i) Anhxa G:X x X - 2% dugc goi la tua don diéu loai 1 trén A C X, néu
voimoix,y € A,x # y,tacd

[G(x,y) € —intC] =[G (y,x) € —int(].

(i) Anh xa G:X X X - 2% duoc goi la tua don diéu loai 2 trén A c X, néu véi moi
X,yE€ Ax+ y,tacod
[G(x,y) € Z\—=intC] =[G (y,x) & Z\—intC].
Pinh nghia 1.4’(i) Anh xa G: X x X - 2% duge goi la [-Lipschitz gia don diéu manh loai
ltrén S € X, néuvdimoix,y € S,x # y,tacod
[G(x,y) £€—intC] = [G(y,x) +]l B ;(0,d(x,y)) € —C(].
(ii) Anh xa G:X X X - 2% duoc goi 1a [-Lipschitz gia don di€éu manh loai 2 trén
ScX, nfuvdimgix,y € S,x # y,tacod
[G(x,y) € Z\—intC] =[G (y,x) +1 B z(0,d(x,y)) € —C(].
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Pinh nghia 1.5 Cho A va B la hai tdp con trong khong gian métric X, khoang cach
Hausdorff giira hai tip A, B 1a H(A B) =nmex{H*(A,B), H*(B,A)} i H'(AB):=
sup{d(a,B): a € Ajvad(a,B):=inf{d(a,b):b € B}.

Phin con lai cia bai bio niy cé ciu triic nhu sau. Muc 2, ta thiét 1ap diéu kién du tinh duy
nhét dia phuong va tinh Lipschitz dia phuong cia tap nghiém cua hai bai toan (SVEP;) va
(SVEP,). Muc 3 dua ra mdt s6 Uimg dung cua cac két qua trong Muc 2 vio cic truong hop
dic biét cia (SVEP;) va (SVEP,).

2 SU DUY NHAT PIA PHUONG VA TINH LIEN TUC LIPSCHITZ CUA
NGHIEM CAC BAI TOAN (SVEP;) VA (SVEP;)

Cho X,Y,Z 1a cac khong gian vecto métric va A,M la cic khong gian métric. Gia su
S;(Au) # 0, S;(4,w) # © véi moi A trong lan cén cia Ay € A va véi moi u trong 1an cén
cuapuy, € M. Pit B;(0,p):={z € Z2:d(0,2) <p},V p > 0,vGi (x1,¥1), (x2,¥2) € XX Y,
d((x1,¥1), (x2,¥2)) : = d(x,x3) +d(y1,y,) lamétrictrén X X Y.

Pinh Iy 2.1 Gid st d6i véi bai todn (SVEP;)} cdc diéu kién sau dwoc nghiém ding,
(i) S va T lién tuc Lipschitz dia phuong tai Ay;
(ii) ton tai ldn cn U ctia pg sao cho véimoip € U, F(.,.,., 1) twa don diéu logi 1 va l,-
Lipschitz gia don diéu manh loai 1 trén S(A), G(.,.,.,u) twa don diéu logi 1 va l,-
Lipschitz gia don diéu manh loai 1 trén T(A);

(iii) ton tai lan can N cia A, sao cho véi méi A € Nva(x,y) € S(A) x T(A),
F(x,.,.,.)vaG(.,v,.,.) lan lugt la hy. my.ny -Lipschitz va h,. my. n,-Lipschitz dia

phuong trén S(1) x T(A) x U(uy) véilyl, >mhs,.

Khi d@6, nghiém cia (SVEP;) la duy nhdt va lién tuc Lipschitz dia phwong tai (Ao, 1tg),
nghia la voi (A, 1y) va (A,, uy) trong mot lan cdn ciia (Ag, o), ta co

d(Ce, ) (A, 1), (6, Y)Y (A 1)) < kd (A4, 22) + Ld (ug, 112), (1)
voi (6, VYA ) = (x4, uw),y(A, 1)) la nghiém duy nhdt cia (SVEP,) tai (A, ).
Chumg minh.

Bwée 1. Chumg minh nghiém cua (SVEP,) la duy nhdt. Véi (L, u) € N x U, néu
(X0, 7o) € S;(A,u) thi véi moi(x,y) € S(A) xT(A), F(Xp, Yo, X, ) €—intC  va
G(fo.?o.y. ll) & —intC.

Do (ii), v&i moi (x,y¥) € S(A) x T(A), (x,y) # (X4, ¥,), tacd
F(x,yo,fo,ﬂ) +llBZ (Oi ((fO:x)) c _C:
G(Xo, ¥, Yo, 1) +1, Bz(0; d(3,¥)) € —C.

Do d6, wvéi moi (x,y)€ S(AXTM\{ &o, Vo)), F(x,¥q, X%, 1) € —intC va
G(x,y, 70, 1) € —intC, tirc 1a (x,y) & S;1(A, ). Vi thé, nghiém cua (SVEP;) 1a duy nht.

Buéce 2. Chimg minh Sy lién tuc Lipschitz dia phwong tai (Ao, Uo). Liy (A, ua), (Ap, p2) €
N(Ay) X U(ug). Vi (x,¥)( A1, 111) € S1(A1, 1), tacod

F(x(A1, 1), Yy(A1, 1), X (A4, 2), 1) € —intC, (2)
G(x(A1, 1),y (A, 1), Y (A1, 2), 1) & —intC. (3)
Tir (2), (3) va gia thiét (i), ta c6
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F(x(A1,12), Y(A1, 11), x(Ag, 14), 1) +11B2(0; d(x(4,11), (A1, 112))) € —C,
G(x(Ay, 1),y (A1, 112), ¥ (Ag, 1), 14) +1 2 Bz (05 ‘(yuhh)'}’(lpllz))) c —C.
Do d6, véi moi z € —intC,

d(x(/lp 1), x(A,, #z)) < %H(F(x(/lp t2), YAy, 110), x(A, 1), 1), {2} ) (4)

d(}’(ap ,uvl)l }’(Ap ﬂz)) S iH(G(X(Al, #1)! }’(/11, #2); }’(Ay #1)! ul)! {Z} )I (5)
v6i H(.,.) 1a khoang cach Hausdorff.

Vi (x,y)(A1, 42) € S1(Ay,15),nén ton tai z; € F(x(Ay, i2),¥(Ae, ), X(Aa, ), ) V2
z; € G(x(Ay, 42), Y(A1, th2), Y (A1, 1), U2), V61 24 , € — IntC.

Ta co
H(F(x(A1, 42), y(Ag, 1), x(Ag, 1), 1), {21 }) <
<H (F(x(lpﬂz):}’(lplh) , x(/11r#1);#1);F(x(31: #z)u)’()»p#z)lx()tp#l);#z))r ©)
va
H(G(x(Ay, 1), y(Ar, 112), Y Ay, 1), 1), {22} ) <
<H (G (x(4,, 1), y(4,, #2); )’(/Ih H1), i), F(x(Ay, 12),¥(A4, Uz), y(4y, M), #2))- @)
Theo gia thiét (iii) va tir (6), (7) ta suy ra

d(x(lplﬁ):x()»p#z)) < iH(F (e (A1, 420,y g, 1), x(Aq, 1), 1),
F(x(Ag, 12), y(Ag, 120, x (A4, 1), 112)) < &[ml d(y(l1'#1)'}’(/11'#2)) + n1d(#1’#2)]'
va
d()’(llrlh):y(/lp#z)) = %H(G(x(/h:#l)»yap#2):)’(/11'#1)»#1)'
G(x(A1, 142), Y(A1, 1), Y (A1, 1), H2)) < 1_12_ [ B d(x(A1, 1), x (A1, 12)) + 12 d(pg, 42)] -
Do do,

d(x(Ag, 1), x(Ag, 12)) < —d(y(ll.#l) Yu i) + = d(ul.#z)

m, h
<
112

d(x(Aq, p1), x(A1, 42)) et 2 d(uy, 1) + d(ul.uz)

va

mlnz +n,l,

d(X(}.l, #1) X(/ll, #2)) —= d(ﬂli “2)

— myh,
Tuong tu, ta co
n1h2 + l1n2

d(y(Ay, 1), y(Ay, 1)) < (#1:#2)

Tir 46, ta suy ra
d((, ) Ay, 1), () 12)) = d(x(A 1 p11), X(Ae,2)) + A A1, 112), Y (A1, 2))
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< Manz +nalp d(uy, uy) + Md(lﬁ i)

1l =mh, 4l =mqhy

ld (uy, 12, ®)

IA

mqn; +T|.112 +T|.1h2 +1lin,

voil: =
Ll =mqh;

Bay gi¢ ta udc lugng cho d((x ) (A1, 42), (x, ) (A2, 42) ). Ta xét hai trudng hop sau.
Néu F(x (A4, 12), y (A1, 112), x(lz, ), 1y) € —intC, thi tir gia thiét (ii) ta co,

F(x(ﬂz'Hz)’)’(/h'#2):35(/11:#2)'!{2) + 4B (05 ‘(x('llvllz)ux(/lz:#z))) S
Vi thé, véi moi z € —intC,
d(x(/h. #2).96()&2,#2)) < l H(F(x(}»z,#z)p}’(/‘lpI»lz),x()q..uz),llz); {z}) 9)

Do S lién tuc Lipschitz tai A, nén tdn tai ¥ € S(4,) sao cho d(x(Ay, ), %) < L,d(4,, A2)-

Vi (6, 9) A 1hy) € S1(Az13), 6 Z € F(x(Ay, 112), y(Az, u2) %, tz), 7 € — intC. Gia thiét
(ii), (iii) va (9) cho ta

d(x(/lp.uz) x(AZ:#z)) H(F(x(lz:#z) YAy, 12), x(A4, 112), 115),{2} )
< 1_1- H(F (x(A 2, 12), Y (A1, 12), x(Aq, U2)s 42), F(x (A2, 42), Y (A2, 142), X, 4h2))

my h, -
= Tl' d(y(A1, 42), ¥ (A2, 142)) + l—l‘d(x(lh#z):x)

my hiL,

= T d(y(A1, 42), Y (A2, 12)) + —ll—d(h.lz)-
Néu F(x(A4, 1), (A4, 12), (A3, 143), ;) € —intC, thi tir (ii) ta ¢6 F (x(A2, 42), ¥ (A1, i42)
x(A1, 42), u) €—intC vado 4o,

F(x(A1, 142), y(A1, 12), x(A2, 2), 2) + 11B(0; d(x(4, p2), x(A2,42))) € —C.

Tir d6 ta thiy ring, v6i moi z & —intC,

d(X(Alv ”2); X(/‘{z, #2)) < % H(F(x(ll' .u2)! }’(11, #2): X(Az, .uZ)l #2)' {Z} ) (10)
Ap dung (i), ta suy ra tdn tai £ € S(4,), sao cho d(x(,, ), %) < L1 d(4, 1)
Vi (0, y)(A1,12) € S1(A1,42) Dén c6 2 € F(x@i2),y (A1, 42), X, 42), 2 € —intC Tir
diéu nay, (ii), (iii) va (10) suy ra
d(xup#z) x()»z:llz)) H(F(x(ll:ﬂz) YA, u2), (A2, h2), 20, {2 })

S Z H(F(x(llluz)ly(lll#Z)Ix(AZIHZ)I#Z)I F(x(111,#2);Y(A1;#2);5C\.#2))

h1 d
<TG 12).

Nhu vay, ta luén c6
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m h,L
d(x(llr #2)! x(AZI #2)) s _li d()’(lh #2)' Y(AZJ “2)) + _;_1d(11: )'2)
1 1

Ly luin tuong tu nhu trén, ta cling co

h m,L
d()’up#z),)’(/lz'#z)) < l_z d(x(ll.#z)'x(}tz:#z)) + lz - d(A4, A2).
2 2

Vi thé,
d(xup#z),x(lz;#z))
m, L
5 ll d(x(llv#z) x(/lz,#z)) —%—Zd(ﬂmlz)"' Paly d(14,45),
1l2 1t2
tuc 1a

hylsLy +mym,lL
d(x(h, 1), x (1)) € = o=
1

d(A4,47).
2—m1h2 (1 2)

Ly ludn hoan toan tuong tu, ta co
Ll — mph;y

d(y (A4, 112), YAz, 112)) < d(Ay, Ay).

Do do,
d((6,Y) (A1, 12), (6 Y) (A2 12)) =d(X(A 1, 12), (A2, 112)) +A V(A 1, 42), Y (A2, 12))

hiloly +moymyl, +hihly +my 4Ly
< d(Ay, 1)
lllz _m1h2

< kd(24,4,), (11)

hllle +m1m2L2 +h hZLl +m211Lz
lilz =myh, '

Do (8) va(ll),tasuyra
d((x,y) (A1, 1), (%, ¥) (A2, #2)) < d((, 7)) (A1, 111), (%, Y) (A1, 12)) +
d((6y) Ay u2), (6, ) (A2, 42)) < kd(A1,22) + Ld(y, pa).

Do d6, S, (.,.) lién tuc Lipschitz dia phuong tai (4, Ko)- O

voi k

Thi du sau day cho théy réng gia thiét don diéu manh loai 1 trong Dinh ly 2.1 Ia cbt yéu.
Thi du 2.1 Cho X =Y =Z=K=D=RA=M= [12],51)=[1-11]G(,.,.) =
C=R*F(x,y2) =(—o [2x[z(|x|/*—y)].
D& dang thdy ring S(.) lién tuc Lipschitz tai bit ki Ay € A, F(x,y,.) 12 1-Lipschitz trén
S(A). F(.,.,A) tua don diéu loai 1 trén S(A) = [0,1] vi véi moi A € A,x,y € S(A) va
1 1 1
(){x)l/z(xi—y) <0 thiy—xY*> Osuyray*—x > 0nén (ly)E(yZ— ) > 0 hay
F(y,x,2) € —intC. Tinh toan tryc tiép ta c6 tap nghiém cla bai toan 1a S(1) =1 vé6i moi
A€ (1,2] va S(1) = {0,1}. Do d6 nghiém cua bai todn khong duy nhit va khong lién tuc tai
A=1.Lydo 1a F khdng nghiém dung diéu kién tinh Lipschitz gia don diéu manh loai 1.

That vay, v6i 4y =1, x =1,y =0 thi F(1,0,1) =(—091] & —intC nhung véih >0 bat
kithi F(0,1,1) +hB(0,1) =(—90) +hB(0,1) =(—9h) £-C
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,Bﬁng céc lap ludn hoan toan tuong tu nhu trong chirng minh cia Pinh ly 2.1, ta cling
¢6 két qua tuong tu cho bai toan (SVEP;) sau day.

Pinh ly 2.2 Xét bai toan (SVEP,). Gia st cdc gia thiét (i), (iii) ¢ Pinh li 2.1 dwoc nghiém
dung va diéu kién (i) duwoc thay thé bang diéu kién (i) nhur sau.

(ii") £6n tai lan cdn U ciia pg sao cho véi moi w € U,F(.,.,., ) twa don diéu logi 2 va |-
Lipschitz gia don diéu manh loai 2 trén S(1), G(.,.,., 1) twa don diéu loai 2 va l,-
Lipschitz gia don diéu manh loqi 2 trén T(1).

Khi do, nghiém cua bai toan (SVEP,) duy nhdt va lién tuc Lipschitz dia phwong tai
(Ao, o) ‘
Thi du sau ddy chi ra ring gia thiét don diéu manh loai 2 trong Dinh ly 2.2 1a khong bo
dugc.

Thidu 22 Cho X,Y,Z,K,D,AM,G,Cva$ giéng nhu trong Thidu 2.1 va

F(x,y,2) =[ 22 x(x = y2), 409

Khi d6, S(.) va F(x,y,.) thoa mén cac tinh chdt giéng nhu trong Thi du 2.1. F(x,y,.)
ciing théa min diéu kién gid don diéu loai 2. Ta ciing ¢6 tip nghiém cua bai toan la
S(1) =1 véimoi A € (1,2] va S(1) = {0,1}. Do d6 nghiém cuia bai toan khong duy nhat
va khong lién tyc tai =1. Lido 1a F(.,., 1) khong nghiém dung diéu kién tinh Lipschitz
gia don diéu manh loai 2. That vay, ldy 2o =1,x =1,y =0 thi F(1,0,1) =[1,40) €
[0,400), nhung v6i h >0 bat ky thi F(0,1,1) +hB(0,1) = [0,40) +hB (0,1) =
(h,40) & (=90 ].

3 AP DUNG
3.1 Bai to4n cin bing déi xirng don tri

Khi F va G 1a 4nh xa don tri thi (SVEP,) va (SVEP,) trd thanh bai toan can bing dbi ximg.
(SVEP): Tim (¥,¥) € K X D sao cho ¥ € S(1),y € T(A) vav(x,y) € S(A) x T(A),

F(x,y,x,1) € (Z\ —intC), G(x,y,y,u) € (Z\ —intC).
Tir cac Pinh 1y 2.1 va 2.2 ta ¢6 két qua sau.
Hé qua 3.1 Gid sirrang
(i) SvaT lién tuc Lipschitz dia phwong tai Ay,

(ii) tén tai ldn cdq U cia gy sao choVu € U,F,G twa don diéu loai I trén S(A) X
T(A),F va G lan lwot la 1, -Lipschitz va l,-Lipschitz gia don diéu manh loai 1 trén
S(A) x T(A);

(iii) ton tai lan cdn N cua Ay sao cho voi méi A € Nva(x,y) € S(A) x T(A),
F(x,.,.,.)vaG(.,y,.,.) lién tuc Lipschitz dia phuong trén S(1) X T(A).
Khi do, nghiém bai toan (SVEP) la duy nhdt va lién tuc Lipschitz dia phwong tai
(Ao, Bo)-
3.2 Bai toan bit ding thirc bién phin dbi xirng tong quat

Xét X,Y,Z,K,D,C,S,T nhu & phdn M& dau. Hon nita, gia sir C 12 nén 16i va c6 dinh. Dt
f,g: K x DX M — 2% 1acéc anh xa don tri. Ta xét bai toan

(GSVIP): Tim (x,y) € K x Dsaochox € S(4),y € T(2), va
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[y, — f(x,y,1) € —intC,Vx € S(1),
g(x,y,p) —g(x,y,u) € —intC,Vy € T(A).
Dat F(X,7,x,1) : = f.y,0) —fXImva &y, y,u):=g& y.i) — g(&5,1).
Két qua sau day dugc suy ra truc tiep tir DPinh ly 2.1.
Hé qua 3.2 Gid sir doi véi (GSVIP), ta c6
(1) S va T lién tuc Lipschitz dia phwong tai Ay;
(ii) ton tai ldn cdn U cia g sao cho, véi moi (x,y),(X,9) € S (N (Ao)) X T(N (AO)),
x* 2,y * 9V ue U,
[f(&5) = flx,y) & —intC] =[ f (x,¥) — f(&,¥) +1, Bz(0; dx,2)) € =],
[9(x,9) — g(xy) &—intC] =[dx,y) — g(x.9) + 1, B;(0; dy, ) € —CI,
voily, 1, >0;
(iii) ton tai ldn cgn N cua Ay sao cho véiméi 1 € N va (x,y) € S(A) x T(A),

F(x,.,.,.)vaG(.,y,.,.) lién tuc Lipschitz tirc la, ¥V (x4, y,),(x2,¥,) € S(A) X
T(A)lV#I'#Z € U(#O)v

d(FOy,y1, 1), F (2, ¥2,12)) Shy d(x1,%5) +myd(yy,y2) +nqd(, i),
d(G(x1:}’1:.U1)uG(xz:)’z'#z)) S hpd(x,x2) + mod(yy,y2) +npd(y, 42),
v0i hy,my5,n1, >0,010, >my h,.
Khi do, nghiém cua (GSVIP) la duy nhdt va lién tuc Lipschitz dia phwong tai (A, Ug)-
3.3 Bai todn cin bing

Xét X,Y,Z,K,D,C,Tnhu trong phin M¢ diu. Pat F(x,y,x,u) = F(x,X,p) va
G(x,y,y.u) = C. Khi 86, (SVEP;) va (SVEP,) trs thanh bai todn cén bang vecto dugc
nhi€u nha toan hoc quan tam dén.

(WEP): Tim ¥ € S(A) sao cho voimoix € S(1),
F(x,x,u) n (Z\ —intC) # 9.
(SEP): Tim X € S(A) sao cho véimoix € S(4),
F(x,x,p) € (Z\ —intC).

Vé&i (4, 1) € A X M, ta ki hidu S¥(A, u) va §S(A, ) lan luot 1a tap nghiém cia (WEP) va
(SEP). Hai hé qua sau day dugc suy ra tir cac Pinh 1{ 2.1 va 2.2

Hé qua 3.3 Gid sir doi véi (WEP), ta cé
(1) S lién tuc Lipschitz dia phwong tai Ay,
(i) 16n tai ldn cdn U cia py sao cho véimoi u € U, F(.,., ) twa don diéu loai I va l-
Lipschitz gia don diéu manh loai 1 trén S(1);
(iii) t6n tai ldn can N cia Ay sao cho véiméi A € N va x € S(A),F(x,.,.) la h.m-
Lipschitz dia phwong trén S(1) x U(ug).
Khi do, nghiém cua (WEP) la duy nhdt va S¥ lién tuc Lipschitz dia phuong tai
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(Ag, o), tirc la v6i (A4, uy) va (Az, fy) trong mét ldn cdn ciia (Ag, po), thi

d(x(ﬂ-plh)vxuz: l‘z)) < kd(A4,47) +1d(nq, p2),
véi x(A, 1) la nghiém duy nhdt ciia (WEP) tai (A, ).

Hé qua 3.4 Xét bai toan (SEP). Gia sur rdng cdc diéu kién sau ddy dwoc théa man
() S lién tuc Lipschitz dia phuong tai Ay;
(i) 0n tai ldn cn U ciia py sao cho véimoi u € U, F(.,., 1) twa don diéu logi 2 va l-
Lipschitz gia don diéu manh loai 2 trén S(1);
(iii) ton tai lan cdn N ciia Ay sao cho véiméi A € Nvax € S(A),F(x,.,.) lah.m-
Lipschitz dia phuong trén S(1) X U (o).
Khi do, nghiém cua (SEP) la duy nhdt va S° lién tuc Lipschitz dia phuong tai (Ag, o).
4 KET LUAN

Trong bai béo nay, chung téi da st dung cac tinh don diéu suy réng cua ham da tri dé
nghién ciru su duy nhét va tinh lién tuc Lipschitz cia anh xa nghiém bai toan can
bing dbi xtmg da tri. Md hmh bai toan can bing dm xtmg da tri chira nhiéu bai toan
quan trong trong ly thuyét tdi wu nhu bai toan cin bang, bai todn t6i uu, bai toan bat
déng thirc bién phan, bai toan diém bét dong, bai toan diém trung bai toan ly thuyét
trd choi,... Do d6, cac két qua trong Muc 2 s& suy ra cac két qua tuong ‘img khi ap
dung vao cac truomg hop dic biét d6. O day, ching tdi chi ~ap dung cac két qua trong
Muc 2 cho bai toan can bing dbi xung don tri, bai toan bit ding thirc bién phan déi
xUmg téng quat va bai toan cén bang 1am thi du minh hoa. Hon nira, theo dinh ly
Rademacher thi mot ham sb lién tuc Lipschitz trong R™ 13 ham s6 kha vi hau khip
noi, do d6 tinh lién tuc Lipschitz rit gin vdi tinh kha vi. Day 1a mét vin dé mé chua
duoc d& cap dén cho réat nhidu 16p bai toan trong téi uu héa.

Ciam ta. Ching t6i xin bay t6 long biét on sdu sic dén ngudi phan bién vé nhitng nhén xét
va dé nghi quy bau, nhiam gitp cho bai bdo nay duoc hoan chinh hon.
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