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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.
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TOM TAT

Chiing ta xét bai todn cdn bang doi ximg da tri trong khéng gian métric cho ca dang yéu
va dang manh. Nghién ciru cac dieu kién du cho sw duy nhat dia phwong va tinh lién tuc
Lipschitz cua nghiém. Cdc ket qua cua chung t6i la méi hodc mo rong cac ket qua da co.
Tir khéa: Bai todn cin biang doi xikng, tinh lién tuc Lipschitz, bai todn cén bang, bit
dang thirc bién phdn

1 GIOI THIEU

Bai toan can bang dwoc Blum va Oettli gidi thi¢u ndm 1994. O d6, tac gia xem bai
toan nay 1a moé hinh téng quat ctia bai toan t6i u va bai toan bat dang thirc bién
phan. V& sau cic nha toan hoc con nhan thiy ring, bai toan cin bang con chira
dugc nhiéu bai toan quan trong khac nita nhu bai toan diém bit dong, bai toan
diém trung, bai todn can béng Nash, ... Bén nay, bai toan nay da dugc nghién ctu
va mé rong rat nhiéu so v&i bai toan géc cho ca cac linh vuc ton tai nghiém, on
dinh nghiém va thuat toan gidi. Mgt trong nhitng mo hinh mo rong cia bai toan
nay 14 bai toan can bang dbi xtimg do Noor va Oettli dua ra nim 1994. Tinh wu viét
ctia bai toan cin bang ddi xtmg 1a sy tién loi khi ta ap dung vao cac truong hop
thuc té. Pic biét 1a nhitng tinh huéng c6 tinh dbi khang nhu bai toan canh tranh
kinh té, Iy thuyét tro choi,... Trong cac bai bao cua Fu (2003) va Farajzadeh (2006)
da moé rong cho truong hop ham vecto don tri. Trong bai bao cua Anh-Khanh
(2007) da nghién ciru mo hinh bai toan cin bang déi xting véi ham muc tiéu 14 anh
xa vecto da tri. Tuy nhién, cho dén nay hau hét nhitng cong trinh chi nghién ctru
van dé sy tén tai nghiém cua 16p bai toan nay. Day la van d trong tam ctia moi 16p
bai toan. Van dé quan trong ké tiép la su 6n dinh nghiém, dugc nhiu ngudi tap
trung nghién ctru trong khoang 5 nam gan day, nhung hau hét chi tap trung cho 16p
bai toan can bang. Hién nay, ching toi chi tim thiy cic bai bdo Anh-Khanh (2008)
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va Yuan-Gong (in press) nghién ctru vé tinh 6n dinh theo nghia nira lién tuc cua
anh xa nghiém cia bai toan can bang dbi xung. Trong bai bao nay, ching t6i
nghién ctru tinh 6n dinh nghiém theo nghia lién tuc Lipschitz ctia anh xa nghiém
clia bai toan can bang ddi xung da tri trong khong gian vecto métric. Theo dinh 1y
Rademacher thi mot ham s lién tuc Lipschitz trong &* 1a kha vi hau khép noi. Do
do, tinh 6n dinh nay rat gan vai tinh kha vi ctia 4nh xa nghiém. Pay 1a van dé chua
duogc bai bao nao dé cap dén ngay ca cho 16p bai toan can bang.

Trong bai bao niy, néu khong gia thiét gi thém, ta xét X,¥,Z 1a cac khong gian
vecto métric, M va A la cac khong gian métric. Xét K = X, P = ¥Yva€ = Zvoi C
la tap 16i va int€ = @. Cho S:A— 28, TiA— 2P, FiE X Dx EX M= 28 v
G:Ex Dx Drx M= 2% 1a cic 4nh xa da tri. VOi mdi A € & va w € M, ta xét hai
bai toan can bang vecto di xing phu thudc tham sé nhu sau.

(SVER,): Tim (£F) € K ¥ Dsaocho ¥ € §(A).F& T(d) va
F(Z. Foxp) 0 (25—t} 2 @, ¥x € S(4),
G(xL.F, yp) 0 (ZY —intl) = O,V y € T(A).
(SVER)): Tim (£.F) € E X Psaocho & € S(ALF& T(i)va
F(&EFxp) & (Z\—IntC), ¥x € S(4),
E(LF vl & (2% —IntC), ¥ ¥ € T(A).

Ta ky hiéu $,(4g) va 5,(A4x) lan luot 13 hai tdp nghiém cua (SVER) va
(SVER,) tai (A, u] € A X M,

Pinh nghia 1.1: Anh xa §:4 = 2% duogc goi la I-Lipschitz dia phuong tai 4y € 4,
néu c6 mot 1an can N cia 4, sao cho voi moi 4,45 € N, ta co:

S(A4) = SCA,) + 1B, (0,d(A,,4,)).
v6i b= @ va By 13 qua cau mé don vi trong X.
Pinh nghia 1.2: Anh xa F: ¥ x ¥ 3 = 2F dugc goi 1a A.am.m-Lipschitz dia
phuong tai (xg.3%.-k:), n€u ton tai cac lan can N, cua x,, N; cua ¥, va Ny cla ug
sao cho voi moi (xy, ¥,y ), (203, o) € Ny ¥ Ny ¥ Ng.taco:
Flxyyypy) & F (23500 )+ Bz (Qhd (g, x5) + md (yy, 39) + nd (g 42)),
vOi B, = @,
Pinh nghia 1.3: (i) Anh xa G:X % ¥ = 2% dugc goi 1a twa don diéu loai 1 trén
A< Xinéuvdimoix,¥E A x= ¥ taco:
[6(x,¥) & —Im€] = [6(yx) S —Intd].

(ii) Anh xa 6: ¥ x ¥ = 2% duoc goi 1a tya don diéu loai 2 trén 4 = X. néu véi
moi x, ¥ € 4.x % ¥ taco:

[6(x,¥) & Z%—IintC] = [6(y.x) € Z'—IntC].

Pinh nghia 1.4: (i) Anh xa 6:X % X — 2% duogc goi 1a I-Lipschitz gia don diéu
manh loai 1 trén § = X, n€u véi moi x, ¥ € F.x = ¥ tacd

[6z.5) & —nt€] = [6(r,x) +1 B (0,d(x5)) € —C].
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(ii) Anh xa GiX % X - 2% duoc goi la I-Lipschitz gia don diéu manh loai 2
trén § € X, néu voi moi X, ¥ € §.x £ 7, taco:
[6(x,3) & Z\=int€] = [6(w.x) + [ B-(0,d(xy)) & =C].
Dinh nghia 1.5: Cho 4 va ¥ 1a hai tdp con trong khong gian métric ¥, khoang cach
Hausdorff gitta hai tip 4.F 1a H(AB) =max{H"(AF), H"(B A}V
H"(A,B): = sup{d(a,B): « € A} va d(a.B): = inf{d(a.bl:b € B}
Phan con lai cta bai bdo nay c6 cu trac nhu sau. Muyc 2, ta thiét 1ap diéu kién du
tinh duy nhat dia phuong va tinh Lipschitz dia phuong cua tap nghiém cua hai bai

toan (SVEP,) va (SVEF;). Muc 3 dua ra mét sO ing dung cua cac két qua trong
Muc 2 vao céac truong hgp dac biét cua (SVEP,) va (SVEF,).

2 SU'DUY NHAT DIA PHUONG VA TINH LIEN TUC LIPSCHITZ CUA
NGHIEM CAC BAI TOAN (SVEP,) VA (SVEP,)

Cho X, ¥.Z la cac khong gian vecto métric va &, M 1a cac khong gian métric. Gia
st S,(Ap) =0, $,(Ap)= @ védi moi A trong 1an cén cla Az € A& va véi moi g
trong lan cin cua pgE M. Dit B (Q.eh:={z€Z:d(Dz)= gh¥e= 0, VoI
(3 (rama) € EX ¥, d((rrii(ram)) == dmpas) + dyem) & métric
trén X x ¥,

Pinh ly 2.1: Gia s doi véi bai todn (SVEPR)} cdc diéu kién sau dwoc nghiém
dung,

(1) § va T lién tuc Lipschitz dia phwong tai Ay
(i1) t6n tai ldn cdn U cia Hy Sa0 cho voi moi g € U, Flu,u, ) twa don diéu loai
lval,-
Lipschitz gia don diéu manh logi 1 trén $(A}, G(eper, 8} twa don diéu logi 1
va l,-
Lipschitz gia don diéu manh logi 1 trén T(A);

(iii) tén tat lén cdn N cia A, sae che vdmdt A € N va (x,7) € 8(A) x T(A),
F(%, 0002} VA 6 (o ¥0ere ) ldn Lot 10 By, -Lipschitz va hyeimg.ig-
Lipschitz dia phuong trén S(A)} ¥ T(A) ¥ Ulpg) voi Lyl = mq kg,

Khi d6, nghiém ciia (SVEPR,) la duy nhat va lién tuc Lipschitz dia phiong tai
(Ag gl nghia la voi (Ay .y va (Ag.p) trong mot lan can cia (Ag pg), ta co

d (e, 3 (Agriteds (. ) (Agitn) } £ Kd(Ay,A5) + Ed(iyptgd: )
voi (2, ¥ 1A E): = (e(Ap), ¥(A1)) la nghiém duy nhat ciia (SVER,) tai (A g).
Churng minh.

Bude 1: Chitng minh nghiém ciia (SVER,) la duy nhat. Véi (A,p) € N % U, néu
(£pFp) € S (Au) thi voi moi (x¥] € S(A) X T(A), F(%,F, oK) & —Intd va
G (Zoe Foo 7o it} & —Intl.

Do (ii), voi moi (x,¥) € S(A)} ¥ T(A), (x,¥) = (5.7, taco
F(x, ¥y Tgpt) + 1,8y (0:d(Tpx) ) € —C,
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G('E&fur}-}-&rﬁ) + LZ Bziﬁid(?ﬁr}r)) £ -C

Do d6, v6i moi (xx) € S(AFx T(A) \{(Fo Fol) FlxFp T p) = —IntC va
G, 7 Fpp) & —ImtC, tc 1a (x.5) € 5,048l Vi the, nghiém cua (SVEF,) 1a duy
nhét.

Buéc 2: Ching minh S, lién tuc Lipschitz dia phiong tai (Aggg). LAy
(Aefty V(Ao po ) € NCAG) X E(p) VI (e (AL, ) € 51040, ta co

F(x(A1rpy )y ¥(Agrgt)rx (g, )oity) & —lntC, ()
G (2 (At Jr ¥ (Agpy e ¥( Ay o)ty ) & — It 3)
Tir (2), (3) va gia thiét (ii), ta co:
F(x(A1,00)e 7 (Agopts)e m(Agopes oty ) + L B (O @ (x(Ag poy ) x (A opig) )) = =€
6 (x(Robty ),y Qa3 Ay bt ety # B Bz (01 (3 (o) (Apia)}) € —C.
Do d6, v61 moi = & —intc,
d(e(Agspty % (A} = %HEF (xCAy gl Ay p hex(Agpe Jope 1o 2Bl (D
d(y(Apn) vy py)) = %H (6Cx Ay py ) ¥y ) ¥ (Ag iy Jope 1 {20 ()
voi H(.,.} 1a khoang cach Hausdorff.

Vi (x )4, p;) € 3, (A, po)-nén ton tai 2, € F(e(Ay o) ¥(AL pr0)r 2 (A0 0 Yo o]
va I3 € G(x(Appta): ¥(A0 0] 37 ( Ay iy )optg) vdl 215 & — IntC.

Ta co:

H(F(x(Aypg ) (A pro oAy dope )z 1) =
= H(P (xCAyp0)e 7R 00 (A gt Jeit ) FCe (A i) (At de g it ) ) ) (6)
va

H(G(x(Ag, py 7 ( AL p) (A om0z, 0) =

= HEG (A pry Jr (A g rprade ¥ (AL e o e F (2 Ay, ) (A ) 1 ':-‘llrf"ﬂn“::[}- (7
Theo gia thiét (iii) va tir (6), (7) ta suy ra

xRy k)2 (et} & 2B PGy k) v A x (A i)
Fla(Apbta), ¥ Agbiad 2t k) E = [y d(y(hy o) 3 (Ayopad ) + mud(pyig)],
va
Ay (A dy (i)} S ZB(6 G (i) Caotad ¥(Asrktaft)s
G(e(Ay kgl ¥ AL peg) ¥ (Apepty ) oY) 5 % (B dCe(Aypey e e (Ay p)) + 1og @pryapeg)].

Do do,

xRyt )x Ay 1)) £ T—jdcycwmcwm + f—jdmmj
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ST a0y i) + T i) + oG,

va
i)l 1)) & T d e )
Tuong tu, ta cod

d(¥ (AL p ) yALp)) =

Tur do, ta suy ra
@ (0 ¥ Qom0 O 30 (A g2} = Qs ey ) xCAg o))+ dCF(AL g ) 7 (Agnpeg))

b, + L
uc{( o Ea).

S TR (g pg) + TR ()

= by po), (8)

Mgt F Mg bn F Ryly Flgtan

voi l = ——

Bay gio ta wdc luong cho df(x, 3)(Ay,pa), (2,30 (Az-m2) }. Ta xét hai truong
hop sau:

Néu Pae(Ay, 000, 5(Ag i), 2 (Ag, 12) pe2) & —IntC, thi tir gia thiét (ii) ta co,
F(x{Agpgd ¥(Aypgix(Ap i) + LB [01 dix(irﬁﬂrz@:rﬁzj}} = —C
Vi thé, voi moi = & —inte,
d':-"‘@u:_.-ﬂﬂ:l ::.-;[:,1,.,;; j} ﬂ H(E’(:»‘:;[:.lz,pcn} Eiyﬂzjrx(flrﬁzjrﬁzjr{z}j-
9
Do 5 lién tyc Lipschitz tai 4, nén ton tai € S(A0sao cho

d(e(Ay,p. ), Tl = Egef(A A7 Vi Exr’}’j (Agrpio) € Sy (Agpg ) co
- E"E:c(.lg,ﬁ;)r}f(.lzrﬁzj.i,;c:},z' £ — IntC. Gia thiét (ii), (iii) va (9) cho ta

A(x(Aypy)ix(Agmy) ) = 31 (F (g iy )3 (Agsbtgde 2 Ay e 1 ()
= % H[:F[:x':-lzrFE:{rF(Ayﬂzjrx[:-lyﬁzjrﬁzjrfﬁx':-lzr.ﬁc::lr}":-lzrﬁczjrfrFz))

i k.
ETLL d(¥( Ay p) ¥(Agp2)) + ?idixiiyﬁzlrﬂ

= —1 2 A0 k) Caka)) + *d(yhg).

Néu F(x[:ill,ﬁ:),y (Apebigde x(Agptg)optn) & —IntC,  thi  tr (i) ta co
F(x(Ageptg)e 37(Ayeta) 2(Agopig)epty) % —IntC va do do,

Fla(Ay pa)oy(Apad #(Agpadopa) + LB(O:d(x(Ayp2).2(A0p2))) & —C.
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Tir d6 ta thay rang, v6i moi z & —intC,
d(x(Agit)x(App)} £ = By i) vy i) xQapd i) A1) (10)
Ap dung (i), ta suy ra ton tai £ € S(A,), sao cho d(x(A,, pg ). 2} = £y d(A,A2)

Vi (x, 30402 ) € 51(A. 2} nén c6 2 & F(x(Appo) ¥ (Ay p5)-%o02). 2 € =Int€. T
diéu nay, (ii), (iii) va (10) suy ra

d[-" 1oty )X (Ag, 3}5 H (F Ay p0) 3(A ot e (Age po ) o) {£3)

= T H EFE-*?':A:_rﬁzjr }F(Ayﬁzjrx(flzrﬁzjrﬁijr F(x (Ayﬁzjr ¥4 1K jrf—'pﬁ:j)

h

&7 Al < ut ).
Nhu vy, ta luén co

by L
d(x(Ay, 1) (g, p17) ) 5— d(y(Aies) ¥} + ”‘d (A, Ag).
Ly luan twong ty nhu trén, ta cling co6
k.,

(g, 1), ¥(Agpty)} = ? d(x(Ay, po)x(Ag py) } '|' (Ay Al
Vi thé,
fi[—"‘?i-llrﬁz:lrxuzrﬁﬂj}
‘ dcx't.'ll-'ﬁ jrx'f.f;L rf’c j} 'l'

M.

E. h. L
T2 "2 4Ayag) + % @Ay, 45),
1

g1 £-1 Eg
tie la
Rylaly +mymqly
dCx(Arﬁzjrxiizrﬁzj} = Ll — myhy d (A, A7)
Ly luan hoan toan tuong tu, ta c6
k .&25 + mgl, L,
(o i), Ay i)} £ == R a).
1582 Ty g

Do @0,

(e, ¥ CAs piade (%, 30 (A2, 12 )) = (A i) (A pia)) + d(3(Agpo) 3( A2, 02))

Ei'il.h.ﬁ & e Ml & e fin e F0Re fokin G{E.ll‘..aj
Iiln i'i'hhs

< kd(d,A,), (11)
Ruloke % M Mo ke # Rofoke $0 Fbe

tulg =My hy
Do (8) va (11), ta suy ra
G (a7 (A g ) (07 ) (Apbig)) B @((63) (g o) (%) (Agpiig)) +

vol k ==
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@((x. ) (Ar a)e (2 ¥) Az p)) 2 kd(A A7) + L d(pypg).
Do @6, 5, (...} lién tuc Lipschitz dia phuong tai (4 g.s5).
Thi du sau ddy cho thy réng gia thiét don diéu manh loai 1 trong Dinh Iy 2.1 1a
cot yeu.
Thi du 2.1: Cho
¥=¥=Z=K=D=RA=M=[12]5(2) = [A-11]6(,...)=C=
R*,F(e,y,2) = (=w, 2 22| = 3]
D@ dang thdy rang 5(.} lién tuc Lipschitz tai bat ki A, € &, F(x,%..) 1a 1-Lipschitz
trén %(A). F(.,..A) tua don diéu loai 1 trén S(AY=[01] vi v6i moi
Agdxve S(A) va (Ax)H? {xn:— }r}ctz O thi y—2*¥z= 0suy ra ¥ —xz= 0

nén (Ay)s [y-a:—x}a ¢ hay F(y.x.4) @ —intC. Tinh toan tryc tiép ta co tap
nghiém ctia bai toan 13 (A} = 1 voi moi 4 € (1,2] va (1} = {&,1}. Do d6 nghiém
ctia bai toan khong duy nhét va khong lién tuc tai = 1. Ly do 1a F khong nghiém
dang diéu kién tinh Lipschitz gid don di¢u manh loai 1. That vdy, voi
Ag =1, x=1,7=0 thi F(L0,1) = (—w,1] € —intC nhung véi k =0 bat ki thi
F(0,1,1) + hB(0,1) = (—w,0) + hB(0,1) = (—w, k) & —C.

Bing cac 1ap luan hoan toan twong ty nhu trong chimg minh cta Pinh 1y 2.1, ta
cling c6 két qua trong tu cho bai toan ($VEP,} sau day.

Dinh ly 2.2: Xét bai toan (SVEFy). Gia su cac gia thiét (i), (iii) & Pinh li 2.1 dwgc
nghiém dung va diéu kién (1) duwoc thay the bang diéu kién (ii') nhu sau.

(i1 ton tai lén cdn U cia g sao cho voi moi g € W, F(uy.,.,p8) twa don diéu logi 2
va ly- Lipschitz gia don diéu manh logi 2 trén (A}, €(.,.,. ) tua don diéu logi 2
va ly- Lipschitz gid don diéu manh logi 2 trén T (A).

Khi dé, nghiém cia bai todn (SVER,) duy nhat va lién tuc Lipschitz dia phirong
tai (Agpgh
Thi du sau ddy chi ra rang gia thiét don diéu manh loai 2 trong Dinh 1y 2.2 1a
khong bé duoc.

Thi du 2.2: Cho X,Y.2,K ,B,0M,G.C vas giéng nhu trong Thi du 2.1 va

Flx, 7 A} = [.-12E x(x— )+,

Khi d6, $(.) va F(x,%.) thoa min cac tinh chat gibng nhu trong Thi du 2.1.
F(x,3..} cling thda man diéu kién gia don diéu loai 2. Ta ciing c6 tap nghiém cua
bai toan la SE.U =1 v&i moi A € (1,2] va (1) = {8,1}. Do d6 nghiém cuta bai toan
khong duy nhit va khéng lién tuc tai A= 1. Li do 1a F(.,.,4) khong nghiém dung
didu kién tinh Lipschitz gia don diéu manh loai 2. That vay, ldy
Ag=1,x% =1,53=0 thi F(1,01) = [1,+w®) € [0,+w), nhung v6i k = @ bit ky thi
F(0,1,1) + hB(0,1) = [0,+%) + kB(0,1) = (h,+w) € (—w,0].
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3 AP DUNG
3.1 Bai toan cin bing dbi xirng don tri

Khi F va & 1a 4nh xa don tri thi (SVEP,) va (SVEP;) tr¢ thanh bai toan cén bang
doi xung. (SVEP): Tim (EFl€ EX P sao cho £e€S$(ALFe& T'(l) va
¥(x,y) € S(Ax T(A)

F(E 7 x,p) € (2\ —intC), G(EF, yp) € (2% —intC).
Tir cac Dinh 1y 2.1 va 2.2 ta c6 két qua sau.
Hé qua 3.1: Gid sit rang
(1) Sva T lién tuc Lipschitz dia phwong tai 44,

(i1) t6n tai lan cén U ciia iy sao cho ¥p € U.F,6 twa don diéu logi I trén
S(A) = AL F va & lan luot la 14-Lipschitz va 1-Lipschitz gia don diéu
manh loai 1 trén S(Ax TCAN

(iii) tdre tgt lin cdn N cia A, sao cho véi mdt A € N va (x,¥) € S(A) x T(A),
F(x,.,ep. ) va €0, ¥euru ) lién tuc Lipschitz dia phuong trén $(A) ¥ T(A).
Khi dé, nghiém bai toan (SVEP) la duy nhdt va lién tuc Lipschitz dia
phuong tai (Aggg)
3.2 Bai toan bét ding thirc bién phan déi xirng tong quat

Xét X,¥,Z.K,D,C.5T nhu & phan M6 dau. Hon nita, gia sir ¢ 1a nén 16i va co
dinh. Dat £, g: E % D % M — 2F 13 cac anh xa don tri. Ta xét bai toan

(GSVIP): Tim (£.F) € K % D saocho £ € S(A),FeT(A), va
Flx,Fop) — FEFop) € — ImC, ¥ x € S(A),
g(Zyp) — g(&F.p) &€ —ImC, ¥ y € T(A).
bat F(& . Fox i) = f(xFp) — f(EFp) va 6(5F. yph= g% 3np) — g(SF.0)
Két qua sau day duogc suy ra truc tiép tir Dinh 1y 2.1.
H¢ qua 3.2: Gia sir doi voi (GSVIP), ta cé
(1) S va T lién tuc Lipschitz dia phuwong tai Ay,

(i) tn tgi lan cgn U cua p, sao cho, Vvoi  moi

(30, (290 & S(N(A)) = T(N(Ag) )
x# By# {YpEU(py,
[F(£.7 — fle5) € —imC] = [Flx.5) — £(85) + b B(0:d(x2)) € —C],
[0(x.5) — g(x.3) &—mt€] = [g(x.3) - g(x$) + 1, B(0:d (M) € -],
VOi Lybg ™ O
(iii) tém tet btéin cgin N ciia A, sao cho véimdt A € Nva (x.¥) € F(A) x T(A).

F(x,rer ) VA G(opFounn) lién tuc Lipschitz tire la,
¥ (xy, 7)) (w333 € S(A) % T(ALY pyopig € Ulpg)
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A(F(xy, ¥ ite) POy 3y p) )} S By d(xyxy) + my d(yy,¥e) + wy diy i),
d(G ey, 3 0, G2 3 p) } & By e, %) + myg d(3y,35) + my dpa i),
VOi Ryg,Miqg,myg 2 0,41 2 my hy
Khi d6, nghiém cia (GSVIP) la duy nhdt va lién tuc Lipschitz dia phirong tai
(Agritg)-
3.3 Bai toan cin bing

Xét X,Y.Z.E.D.C,Tnhu trong phin M6 diu. Pit Flx, v &g = Flx.Eu) va
G(x, 7.7 p) = €. Khi d6, (SVER,) va (SVER,) trd thanh bai toan cin bang vecto
dugc nhiéu nha toan hoc quan tam dén.

(WEP): Tim & € S(4) sao cho v6i moi & € (4]},
F(Zx,m) 0 (2% —IntC) = @.

(SEP): Tim £ € S(4} sao cho voi moi x € S(A),
F(Zx,p) & (2% —IntC).

Véi (A} € Ax M, ta ki hiéu $(A,g) va $5(4.u4) lan luot la tap nghiém cua
(WEP) va (SEP). Hai h¢ qua sau day dugc suy ra tir cac Pinh li 2.1 va 2.2.

Hé qua 3.3 Gia si doi véi (WEP), ta co:
(1) S lién tuc Lipschitz dia phuong tai Ay,

(ii) ton tai lan cdn U cia g sao cho voi moi g € E, F(.,..pt) twa don diéu loai
1 va l- Lipschitz gia don diéu manh logi 1 trén 2(i}

(iil) tdm tat bdw ogn N cia Ay saeche v motA € N va x€ S(A)F(x,...) ld
f.m- Lipschitz dia phuong trén (A} ¥ Ulpg).

Khi d6, nghiém ciia (WEP) la duy nhdt va S lién tuc Lipschitz dia phiong
tai (Agptod, tikc la vOi (Aqpq) va (Ag.pz) trong mot ldn cdn cua (Ag.pg), thi

dt:x(-lrﬂljrx(-lzrﬁzj} = kd(Ay, A7) + ld(pq p),
v6i %4, g} la nghiém duy nhat cia (WEP) tai (A ).

H¢ qua 3.4: Xét bai toan (SEP). Gid si rang cdac diéu kién sau day dwoc théa
man

(1) § lién tuc Lipschitz dia phwong tai A,

(i1) t6n tai lan cén U ciia Hg sao cho voi moi gt € H, Flupft) twa don diéu logi
2 va l- Lipschitz gida don diéu manh loai 2 trén $(A);

(i)  tén tai ldn cdn N cda A, sac chevdimét A€ Nvéx€ S(A),F(x,...) ld
k.m- Lipschitz dia phuong trén (A} % U(pg).

Khi @6, nghiém ciia (SEP) la duy nhdt va 5° lién tuc Lipschitz dia phwong tai
(Agrita)e
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4 KET LUAN

Trong bai bdo nay, chung t6i da st dung cac tinh don di¢u suy rdng ctia ham da tri
dé nghién ciru sy duy nhét va tinh lién tuc Lipschitz ctia anh xa nghiém bai toan
can bang d6i xtng da tri. M6 hinh bai toan can bang dbi xtmg da tri chira nhiéu bai
toan quan trong trong 1y thuyét t6i uwu nhu bai toan can bang, bai toan tbi wu, bai
toan bat dfmg thurc bién phan, bai toan diém bat dong, bai toan diém trung, bai toan
Iy thuyét tro choi,... Do d6, cac két qua trong Muyc 2 s& suy ra cac két qua tuong
tng khi 4p dung vao cac truong hop dic biét do. O day, chang t6i chi ap dung cac
két qua trong Muc 2 cho bai toan cén bang ddi xung don tri, bai toan bat dang thic
bién phan ddi xtng téng quat va bai toan can bang lam thi du minh hoa. Hon nita,
theo dinh 1y Rademacher thi mot ham s6 lién tuc Lipschitz trong R 1a ham sb kha
vi hdu khip noi, do d6 tinh lién tuc Lipschitz rat gan véi tinh kha vi. Pay 1a mot
van dé mo chua dugc dé cap dén cho rat nhiéu 16p bai toan trong t6i wu héa.
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