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TOM TAT

Stt dung khai niém dao ham Studniarski trong khong gian Banach, trong bai bao
nay chung t6i nghién cttu diéu kién can hitu hiéu cho nghiém httu hiéu yéu dia
phuong cta bai todn can bang vecto c6 rang budc bat dang thiic tdng quat. Két qua
thu duoc nay sé duoc 4p dung truc tiép vao bat dang thirc bién phan vecto va bai

toan t6i wu vecto c6 chung rang budc bat dang thirc tong quat.

Tt khéa: Diéu kién can hitu hiéu; Bai toan can bang vecto; Bat dang thirc bién
phén vecto; Bai toan tdi uu vecto; Nghiém hitu hiéu yéu dia phuong; Dao ham
Studniarski.

1. MO PAU

Bai toan can bang vecto la mot s¢ mo rong cta bai todn can bang vo hwdng do
Blum va Oettli [3] thiét 1ap Tan dau vao nam 1994 bang viéc tong quat héa bai toan ly
thuyét tro choi khong hop tac kiéu Nash va bai todn bat dang thitc bién phan kiéu vo
hudng, xem, Chéng han Bianchi, Hadjisavvas, Schaible [4]; Ansari [5]. Hién nay diéu
kién hitu hiéu cho bai toan can bang vecto va cic bai toan dic biét ctia chiing bao gom
bai toan bu vecto, bai toan diém bat dong vecto, bai toan can béng Nash vecto, bai toan
diém yén ngua vecto, bai toan cuc tiéu hda phiém ham vecto, bai toan t6i wu vecto va
b4t dang thiic bién phan vecto dugc nhiéu tac gia quan tim nghién ctru (xem [1, 2, 6, 7,
8, 10] va cac tai liéu tham khao trong dd). Nhiéu cong cu toan hoc trong giai tich
khong tron, giai tich 16i va giai tich ham duoc nhiéu nha nghién cttu toan tng dung tan
dung triét d€ nhdm muc dich thiét lap diéu kién can, can va da hitu hiéu cho cac loai
nghiém ctia bai toan cin bang vecto ciing nhw cac truong hop dic biét ctia bai todn
chang han nhu dao ham theo huéng suy rong, dao ham Dini, dudi vi phan suy rong,
dwdi vi phan Clarke, dudi vi phan Michel-penot, dudi vi phan Mordukhovich, v.v.,
xem, chfmg han Gong [1]; Long, Huang va Peng [2], Luu [7]; Su va Phong [10].
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Pao ham Studniarski cap cao dugc dé xudt boi chinh Studniarski [6] vao nam
1986 va sau d¢ tac gia da ap dung cong cu nay dé thiét lap cac diéu kién can va du htru
hiéu cdp mot va cdp cao cho cuc tiéu chit dia phuwong véi cac ham khong tron trong
cac bai todn t&i wu hoéa vecto va bat dang thic bién phan vecto, xem, chang han
Studniarski [6]; Luu [7]; Giorgi va Guerraggio [8]. Trong 16p bai toan can bang vecto
tong quat, cac loai nghiém hitu hiéu yéu bao gom ca nghiém hitu hiéu yéu dia phuong
duoc xay dung va nghién cttu dau tién boi Gong [1] va sau d6 chung duoc ap dung dé
dinh nghia tro lai cho bai todn t8i wu vecto va bat dang thizc bién phan vecto boi mot
sG tac gia khac khi lam viéc véi cac trieong hop riéng ctia bai toan can bang vecto, xem,
chéng han Long, Huang, Peng [2]. Ching t6i nhan thay rang cac diéu kién can hitu
hiéu cho cac loai nghiém ctia bai todn can bang vecto tong quat theo ngdn ngit ctia dao
ham Studniarski véi 16p ham khong tron la chwa dwgce nghién cttu trong khong gian vo
han chiéu cling nhu mot s6 4p dung cta ching.

Muc dich cta ching t6i trong bai bdo nay la st dung khai niém dao ham
Studniarski d€ mo ta cac diéu kién can hiru hiéu cho nghiém httu hiéu yéu dia phuong
ctia bai todn can bang vecto véi rang budc bat dang thikc tong quat va mot sd ap dung
cua chung. Két qua thu duoc cta ching t6i la méi va chua tirng duoc nghién ctiru truede
day va trong tuong lai chung c6 thé duoc ap dung dé nghién ctru tinh 6n dinh nghiém
ctia bai toan can bang tham s6 va xay dung cac thuat todn s cho bai toan can bang
vecto néi chung va bai toan t&i wu vecto c¢6 rang budc bat dang thic tong quat néi
riéng boi cac nha nghién cttu thuat toan.

2. KIEN THUC CHUAN BI

Cho X, Y va Z la cac khong gian Banach thuc va C 1a mot tap khac rong cta X,
trong d6 Y va Z dwoc sap thit tw bdi cac nén 16i dong va cé phan trong khac rong Q va
S tuong ung. Phan trong va bao déng cua mot tdp con A trong X dwgc ky hiéu twong
tng bai intA va clA. Khong gian ddi ngau topd ctia Y va Z theo thit tu duoc ky hiéu
béi Y va Z7,vacdcnén d6ingau ctia Q va S duoc dinh nghia tuong tmg nhu sau:

Q ={¢eY:<& q>20 VqeQ}

S*={neZ:<n s>=0 VseS}
Cht y rang cac nén Q° va S* 1a 16i va déng yéu*. Vi mdi X, € X va & >0, hinh cau
mé tam X, va ban kinh & duoc ky hiéu boi B(X,, 8)={xe X : [x—x| < 5}, ¢ day

| .| %y hiéu cta chuan trong X.
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Cho song ham F:XxX —>Y théa man diéu kién can bang
F(x, X)=0 VxeX, va ham rang budc g:X—>Z. Ky hiéu boi
K={xeC: g(x)e-S}. Bai todn can bing vecto véi rang budc bat dang thiic tong
quat trong bai bdo nay duoc ky hiéu la (GVEP) va duoc dinh nghia nhw sau:

Tim X € K sao cho F()_(, X) ¢ —intQ (‘v’Xe K). (1)

Pinh nghia 2.1 ([1,2]) Vecto X € K théa man (1) duwoc goi la nghiém hitu hiéu yéu ctia
bai toan (GVEP) va tap K duoc goi 1a chap nhan dwoc ctia bai toan (GVEP).

Dinh nghia 2.2 ([1,2]) Vecto xe K duoc goi 1a nghiém htru hiéu yéu dia phuwong ctua
bai toan (GVEP) néu ton tai 6 >0 sao cho (1) dung véi moi x e KN B(X, 9).

Nhu vay, néu xe K 1a mot nghiém hitu hiéu yéu ctia bai todn (GVEP) thi
xeK cting la mot nghiém hétu hiéu yéu dia phuwong cta bai toan (GVEP). Do d6, cac
két qua nghién ctru vé diéu kién can hitu hiéu néu dung cho nghiém htru hiéu yéu dia
phuong thi cling dting cho nghiém httu hiéu yéu cua bai toan (GVEP).

Bay gio chung to6i gidi thiéu hai treong hop ddc biét cua bai toan (GVEP) la bai

toan t6i ru vecto c6 rang budc bat dang thizc tong quat (GVOP) va bai toan bat dang
thtec bién phan vecto c6 rang budc bat dang thirc tong quéat (GVVI), va ching duoc mo
ta lai trong bai bdo nay ¢ dang sau.
Pinh nghia 2.3 ([1, 2]) Cho truéc mét anh xa f:K—>Y. Néu song ham
F(x,y)=f(y)-f(x) VXx,yeK vanéu xeK la nghiém hitu hiéu yéu dia phuong
ctia bai todn can bang vecto c6 rang budc bat dang thitc tdng quat (GVEP) thi X € K
duoc goi la nghiém hitu hiéu yéu dia phwong cua bai toan tdi vu vecto ¢6 rang budc
b4t dang thtec tong quat (GVOP). Trong truong hop nay ta goi K 1a tap chap nhan
duoc cua bai toan (GVOP).

Ky hiéu L(X,Y) 1a khong gian cac anh xa tuyén tinh bi chdn tir X vao Y. Cho

tredc mot anh xa T : K — L(X, Y), khi d6 véi mdi x € K, Tx la mot 4nh xa tuyén tinh
bi chdn ttt X vao Y. Ta cé khai niém sau.
Pinh nghia 2.4 ([1, 2]) Néu F(Xx,y)=<TX, y—x> VX,ye K vanéu xe K langhiém
hitu hiéu yéu dia phrong ctia bai toan bai toan can bang vecto c6 rang budc bat dang
thic tong quat (GVEP) thi x € K duoc goi la nghiém hitu hiéu yéu dia phuong ctia bai
toan bat ding thizc bién phan cé rang budc bat dang thitc tong quat (GVVI). Trong
treong hop nay ta goi K 1a tap chdp nhan duoc caa bai toan (GVVI).

Tiép theo chung t6i gidi thiéu khai niém quan trong can st dung trong ching
minh céc két qua mai ctia bai bao vé dao ham Studniarski (xem [6, 7]) va chung duoc
phat biéu nhw sau:
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Pinh nghia 2.5 ([6]) Choéanhxa f: X —Y vacacdiém x,ve X, m>1 (m e¢ ) DPao
ham Studniarski cdp m cua f tai diém (X, V) duoc ky hiéu dg' f (x;v) va duoc x4c dinh

boi

_ f(x+tu)-f(x
dg f(x;v) =Ilim ( ) ( )
t—0+ tm
u—-v
néu gidi han ton tai. Trong trwong hop m = 1, ta viét d, f (X;V) thay cho d} f (X;V). Cac
noén tiép lién sau la can thiét trong viéc thiét lap diéu kién can hitu hiéu cho nghiém
httu hiéu yéu dia phwong cta bai todn (GVEP) va cac truong hop riéng.

Pinh nghia 2.6 ([8]) Non tiép lién ctaa tap Ac X tai di€ém X e clA duoc dinh nghia
boi

T(A ) ={VE X : 3t — 0+, 3v, - v sao cho x+t,v, € AVn 21}.
O day t, — 0+ thay cho mét day s6 thuc duong hoi tu vé khong.

Pinh nghia 2.7 ([8]) Non tiép lién phan trong cua tdap Ac X tai diém xeclA duoc
dinh nghia boi

IT(A X) ={v6 X :35>0sa0cho x+tue A Vte (0, 5], VueB(v, 5)}.
Ky hiéu (xem Luu [7])
(A, X) Z{VE X :3t, -0+ saocho x+tveA (vn: oo)}.
O day n: oo tahiéula n1a s8 ty nhién du 1én.
Ta c6 bao ham thttc dung sau:
IT(A X) = FF(A X) =T(A X).

Dé khép lai phan nay, chung toi gidi thiéu mot dédc trung twong duwong cho noén tiép
lién do Giorgi va Guerraggio [8] cung cap nhu sau:

Ménh dé 2.1 ([8]) Non tiép lién ctia tip A< X tai diém X € CIA c6 dang
X —X v

T(A, X)= VEXZEXHGA\{)_(}, X — X sao cho Xn_)_(H—>M U {0},

Chu y cac ky hiéu duoc st dung trong cac biéu thirc bén trén hiéu nhu sau:

X, = X, nghiala lim x, =X, hay lim

nN—-+o0 n—+o0

X —>_<H:O,
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va JF (X, X) thay cho F(X,, K).

xeK

3. KET QUA MOI CUA BAI BAO

Duwa vao khai niém dao ham Studniarski trong khong gian Banach va khai niém
noén tiép lién, non tiép lién phan trong cua tap tai diém, trong ti€éu muc nay chung toi
cung c&p mot sd diéu kién can hitu hiéu dang co ban va dang ddi ngau cho nghiém
httu hiéu yéu va nghiém httu hiéu yéu dia phuong cta bai toan (GVEP) va ap dung két
qua cho hai bai toan ddc biét d6 1a (GVOP) va (GVVI).

Cho xe K va ve X. Ky hiéu
dSF(i, X T(C, x)n{ueX:dg(x u)e—intS})m(—intQ)=¢,
nghia la
dSF(i, X; v)e—intQ vveT(C, i)m{u eX: dsg(i; u) e—intS},
trong dé dSF()_(, )_(;V) la dao ham Studniarski cap 1 ctia ham s6 F ()_(, ) X =Y tai

diém ()_(, V) va dugc xac dinh béi (xem Dinh nghia 2.5)

_ __ o F(xox+tu)=F(x x)
d F(x, X;v):=d:F(X, X;v) = lim . .
Mot diéu kién can hiru hiéu cho nghiém hiru hiéu yéu dia phwong ctia bai toan
(GVEP) dang co ban duoc phat biéu nhu sau.
Pinh 1i 3.1 Cho x € K thoa man diéu kién can bang F (Z ;) =0. Gia st rang cac dao
ham Studniarski dSF()_(, X; V) va dsg()_(; V) ton tai theo moi phuong ve X. Khi d¢,
néu xe K 1a mot nghiém httu hiéu yéu dia phuong ctia bai todn can bang vecto véi

rang budc bat dang thikc tong quat (GVEP) thi

dSF(Q, x; T(C, i)m{u e X :dsg(x; u) e—intS})m(—intQ):¢.

Chitng minh. Gia st rang xeK 1amot nghiém httu hiéu yéu dia phuong cua bai toan
can bang vecto véi rang budc bat dang thitc tdng quat (GVEP). Khi d6 ton tai s§ thuec
dwong 6 >0 thoa man

F(x KB(x, 5))n(-intQ) =4. (2)

Ta chiing minh



Ditu kign cin hitu higu cho nghiém yéir dia phuwong ciia bai todn cin bing vecto 6 ring buge bt ding thitc...
dSF(Q, x; T(C, i)m{u e X :dsg(x; u) e—intS})m(—intQ):¢. (3)
That vay, nguoc lai v6i két luan (3) ta ¢d thé chon mét hudéng veT (C, )_() sao cho
d.g(x; v) e—intS (4)
va
d F(x, X; v) e—intQ. (5)
Dé thdy veT(C, x)\ {0}. St dung Ménh d& 2.1 ta c6:

3%, €C\{x}, X, > X khi n—>+o0

Sao cho
X,V ©)
,~x M
Véimdi s6 tw nhién n, ta dat
% =]
n '
vl
X X
n t '

n

Khi d6, do (6) ta duoc
t, >0+ va v, >V
Hién nhién
X, =X+tv, €C (¥n>1). 7)

Theo dinh nghia dao ham Studiniarski (Dinh nghia 2.5), ta c6
g(x,)-9(x)

dsg(x; v)=gi1r(? g<x+t”:)_g(x) =nllrpwf, (8)

va

dSF(>_(, V) =t|Lf31 F(x, X+tnl:)—F(X, x) =n|LTEO F(x, xn)t—F<x, x).

Boi vi intS 14 tap mo nén két hop (4) va (8), ton tai sd thue duwong A > 0 sao cho
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x.)—g(x
g(%g()e—intK (Yn>A).
Hay tuong dwong

g(x+tyv,)e-S (vnzA), 9)
boi vi X, = X+t v, do (7) va vi nén S 16i, ta nhan duoc két qua

g(x)e-S, S+intS=intSc$S

va véi moi sO thuc t >0,
%ints =intS.

béy rf?mg X, = Xe B()_(, 5) nén ton tai sd thwe B véi B> A sao cho X, € B(;, 5) va
cac quan hé trong (7) va (9) dung véi moin > B. Kéthop (7) va (9) cho ta két qua sau

xn=x+tnvneKmB(x, 5) (vn>B). (10)
Mot cach teong tu nhur cdc bude nhw trén ta cling cé

F(x x+ty,)e-intQ (vn=C), (11)

¢ day C la s6 dwong 16n hon B dugc chon trong qua trinh xt ly két qua. Do d6 (10)
cling ding véi moi n> C. Didu nay cling véi (11) dan dén mot sw mau thuan véi diéu
kién (1) (xem Dinh nghia 2.2) duwogc thi€t 1ap bén trén. Vay, diéu kién trong (3) duoc
thoa man va dinh li dwoc chiing minh day du.

Mot hé qua truc tiép tir Dinh 1i 3.1 1a két qua sau.
Hé qua 3.1 Cho x e K thoa man diéu kién can bang F ()_(, )_() =0. Gia stt rdng cac dao
ham Studniarski dSF()_(, X; V) va dsg(>_<; V) ton tai theo moi phwong ve X. Khi do,

néu x € K 13 mot nghiém hiru hiéu y&u ctia bai toan can bing vecto véi rang budc bat
dang thiic tdng quat (GVEP) thi

dSF(Q, x; T(C, i)m{u e X :dsg(x; u) e—intS})m(—intQ):gb.

Chitng minh. Boi vi mot nghiém htu hiéu yéu caa bai toan (GVEP) cling la mot
nghiém hitu hiéu yéu dia phrrong ctia bai toan dé (nhan xét trong Dinh nghia 2.2). Ap
dung Dinh 1i 3.1 ta két luan.

Mot diéu kién httu hiéu dwgc phat biéu ¢ dang d6i ngﬁu cho nghiém httu hiéu
yéu (dia phwong) ctia bai toan (GVEP) dya theo Pinh 1i 3.1 va Hé qua 3.1 nhu sau.
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Pinh1i3.2 Cho xe K thoa man diéu kién can bing F (X, X)=0. Gia str ring céc dao
ham Studniarski dF (X, X; v) va dyg(X; V) ton tai theo moi phuong ve X. Khi dé,
néu x € K 1a mot nghiém hitu hiéu yéu (hay nghiém hitu hiéu yéu dia phuong) cua
bai todn can bang vecto véi rang budc bat dang thikc tong quat (GVEP) thi véi moi
veT(C, X) sao cho dsg(x, v) e—intS, ton tai f €Q"\{0} thoa man

f (dSF (x % v)) >0. (12)
Chitng minh. Stt dung Dinh 1i 3.1 két hop véi Hé qua 3.1 ta 6
dSF(;(, x; T(C, Q)m{u e X :dsg(x; u) e—intS})m(—intQ):gﬁ.
Do d6, véi tiry ¥ Ve T(C, X) sao cho dsg(i, v)e-int$, tacs
d.F(x, x; v) € —intQ.
Ap dung moét dinh li tach trong Rockarfellar [9], ton tai f €Y *\{0} sao cho
f (dSF (x % v)) > f(q) Vqe-intQ.
Do d¢,
f (dSF (x % v)) > f(q) Vqe-Q. (13)

Boi vi nén Q chita 0 nén bat déng thite (12) dting. D& kiém tra f € Q" ta chitng minh

f(q)>0 VgeQ. (14)
That vay, voi moi s6 duong t, ta c6 tq € Q khi g € Q, nén ap dung (13) va chuyén biéu

thirc 6 vé€ phai sang v€ trai, ta nhan duoc

f(dsF(i, X; v))+f(tq)20 vqeQ, Vt>0,
hay twong dwong
%f(dsF(i, X; v))+f(q)20 vgeQ, Vt>0. (15)

Cho t —>+w trong (15) va ta nhan duoc bat déng thitc trong (14). Vay dinh li dwoc
chiing minh day du.

Tiép theo chung t6i cung cap mot sd tiing dung cuia Dinh 1i 3.2 cho cac bai toan (GVOP)
va (GVVI).
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Pinh 1i 3.3 Cho xeK vagiasa F(x, y)=f(y)—f(x) Vx,yeK véi f: X >Y Ia
mot 4nh xa. Gia st thém ring céc dao ham Studniarski dg f (X; v) va d g(x; v) ton tai
theo moi phuong Ve X. Khi d6, néu x € K 1a mét nghiém hitu hiéu y&u (hay nghiém
hitu hiéu yéu dia phrong) ctia bai todn t6i wu vecto véi rang budc bat dang thic tong
quat (GVOP) thi véi moi veT(C, )_() sao cho d¢Q (i, V) e—intS,tontai f €Q” \{O}
thda man

f(olS f(x v))z 0. (16)

Chirng minh. Xét song ham F : KxK — Y duoc dinh nghia boi

F(x, y)=f(y)-f(x) ¥xyeK.
Khi d6 véi mdi X € K thoa man diéu kién can bing F ()_(, )_() =0 va hon ntra,

F(x, X)=f(x)— f(X) VxeK.
Do vay, dao ham Studniarski d f ()_(, V) ton tai theo moi phuwong v e X khi va chi khi
dao ham Studniarski dgF (X, X; V) fon tai theo moi phuong v e X . Ngoai ra déng thtic
sau dé dang kidm tra théa man d f( X V) = d F(X, X; V) véi moi ve X . Ap dung
Dinh 1i 3.2, ton tai phiém ham tuyén tinh lién tuc f € Q" \{ 0} théa man bat dang thikc
trong (16) va diéu khang dinh nay két thiic chiing minh.
Dinh li 34 Cho xeK va gia sa F(X, y)=<TX, y—X> Vx,yeK véi 4nh xa
T:K —L(X,Y). Gia sit thém rang dao ham Studniarski dsg()_(; V) ton tai theo moi
phuong ve X. Khi d6, néu xeK 1a mot nghiém httu hiéu yéu (hay nghiém httu
hiéu yéu dia phuong) cta bai todn bat dang thirc bién phan vecto véi rang budc bat
déng thitc tong quat (GVVI) thi v6i moi veT(C, X) sao cho dgg ()_(, V) e—intS, ton
tai f Q" \{0} thoa man

f(Tx(v))=0. (17)

Chirng minh. Xét song ham F : KxK — Y dugc dinh nghia boi
F(X, y)=<Tx, y—x> VX,yeK.

Lic nay véimoi X € K thoa man diéu kién can bang F (X, X) =0 vangoaira,
F(X, X)=<Tx, x—x> ¥xeK.

Do vay, dao ham Studniarski dgF (X, X; v) ludn ton tai theo moi phuong Ve X va
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T X (v) = dF(X, X; V) véimoi ve X .
Theo Dinh 1i 3.2, ton tai phi€m ham tuyén tinh lién tuc f €Q*\{0} thoa man bat dang
thirc trong (17) va chung ta két thic chitng minh dinh li.

Chu y 3.1 Két qua thu duoc cua Dinh 1i 3.1, 3.2, 3.3, 3.4 va Hé qua 3.1 van con dung
trong treong hop non tiép lién T(C, x) bi huy bo va ching dwoc thay thé boi non tiép
lién phan trong 1T (C, X) hay ¥ (C, x). Cui cing chiing t6i cung cap mot vi du s& dé
mo ta cho Dinh 1i 3.2 trong treong hop nghiém hitu hiéu yéu dia phuong nhu sau.

Vi du 3.1 Xét bai todn can bang vecto c6 rang budc bat dang thiic tong quéat (GVEP),
trong d6 X=i,Y=;%2Z=;,C=[-1,1], Q=;2%, S=; ,vax=0. Cac 4nh xa
F(X,.): X > 2Vva g:X > duocdinhnghia twong ting boi

- (xsin(s—ﬂxj, Lzmxj khi x=0
F(X, X) = 4 X (Vxei),

(0, 0) khi x=0

(x—tanx +(x2—|x|)sin(£x)jL khi x;tk—”
2 2

SInXx
ko

0 khi x =—
2

g(x) = (Vxej, k=012..).
Tap chdp nhan duoc cua bai toan (GVEP) 1a K = [—1, 1]. Véi mdi xe K< —1<x<1.

Suy ra ham sd y:XSin(ST”XJZO trén doan [—g, g}c[—l, 1] va hé qua la

F()_(, X) g —intQ véi moi xe K m{—g, g} Do d6, vecto x=0 1a mot nghiém httu
hiéu yéu dia phuong ctia bai toan (GVEP). Mt khac, véi moi Ve |, bang tinh toan

. -z \ VR S
truc tiép ta duwoc d F(X, X; V) :(0, 6) va d g(X V) = | | . Do d¢ tat ca cac gia

thiét ctia Pinh 1li 3.2 dwoc théa man. DE y ring cic ding thic dung:
T, X)=; Vél—iﬂtSz(—oo, 0). Theo Dinh li 3.2, v6i moi Ve thoa man

tinh lién tuc f::(n,fz)e; 2 véi (f,, f,)#(0,0) sao cho f(dsF(i,i;v))zcx That

dsg()_(; V)=—"— - 0, hay tuong duong Ve \{0}. Vay ton tai phiém ham tuyén

vay, bang phuwong phép thtt tric ti€p, ta chon hai s6 thuc f, >0, f,=0 thi
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(f,

f,) #(0,0) vahonntta f (dS F ()_(, X; V)) =0. Do d¢6, két qua cua Binh li 3.2 duoc

kiém tra day du.

4. KET LUAN

Bai bdo da ching minh duoc két qua vé diéu kién can htru hiéu cho

nghiém httu hiéu yéu va nghiém httu hiéu yéu dia phuong ctia bai toan can bang

vecto ¢ rang budc bat dang thikc tdng quat va hai treong hop dic biét ctia bai

toan d¢6 la bai toan t6i uu vecto va bai toan bat dang thitc bién phan vecto voi

cung rang bugc theo ngdn ngit ctia dao ham Studniarski véi 16p ham khong tron

trong khong gian Banach. Két qua dat duoc 1a hoan toan mdéi va dwgc st dung

cho viéc nghién ctu tinh 6n dinh nghiém cua bai todn can bang tham sd va dung

trong viéc thiét k& thuat toan sd tim nghiém httu hiéu yéu dia phuwong cho bai

toan can bang vecto ¢ rang budc bt dang thitc tong quat trong twong lai.

[1].

2.

[3].

[4].

[5].

[6].

[7].

[8].

[9].
[10].

TAI LIEU THAM KHAO

X. H. Gong (2008), Optimality conditions for vector equilibrium problems, |. Math. Anal.
Appl., 342, pp. 1455-1466.

X. J. Long, Y. Q. Huang, Z. Y. Peng (2011), Optimality conditions for the Henig efficient
solution of vector equilibrium problems with constraints, Optim. Lett., 5, pp. 717-728.

E. Blum, W. Oettli (1994), From optimization and variational inequalities to equilibrium
problems, Math. Stud., 63, pp. 127-149.

M. Bianchi, N. Hadjisavvas, S. Schaible (1997), Vector equilibrium problems with
generalized monotone bifunctions, . Optim. Theory Appl., 92, pp. 527-542.

Q.H. Ansari (2000), Vector Equilibrium Problems and Vector Variational Inequalities, in
Vector Variational Inequalities and Vector EquilibriaMathematical Theories, Edited by Prof.
F. Giannessi, Kluwer Academic Publishers, Dordrecht-Boston-London, pp. 1-16.

M. Studniaski (1986), Necessary and sufficient conditions for isolated local minima of
nonsmooth functions, SIAM J. optim., 24, pp. 1044-1049.

D. V. Luu (2008), Higher-order necessary and sufficient conditions for strict local Pareto
minima in terms of Studniarski's derivatives, Optim., 57, pp. 593-605.

G. Giorgi,  A.Guerraggio (1992), On the notion of tangent cone in mathematical
programming, Optim., 25, pp. 11-23.

R.T.Rockafellar (1970), Convex Analysis, Princeton Univ. Press, Princeton.

Tran Van Su, Nguyen Thanh Phong (2018), Diéu kién can va du t6i wvu cho nghiém hiru
hiéu toan cuc ctia bai todn can bang vecto va ap dung, TCKH Truong Dai hoc Qudng Nam,
13, 62-72.

11



Diéu kién cin hitu hidu cho nghiém yéu dia phuwong ciia bai todn cén bang vecto c6 rang budc bt ding thirc...

NECESSARY EFFICIENCY CONDITIONS FOR THE LOCAL WEAKLY
EFFICIENT SOLUTIONS OF VECTOR EQUILIBRIUM PROBLEMS WITH
GENERAL INEQUALITY CONSTRAINTS AND APPLICATIONS

Tran Van Su, Nguyen Thanh Phong
Faculty of Mathematics, Quang Nam University
Email: vansudhdntt@gmail.com, phongspqn@gmail.com

ABSTRACT

Making use of the concept of Studniarski’s derivatives in Banach spaces in this
article, we study the necessary efficiency conditions for local weakly efficient
solutions of vector equilibrium problems with general inequality constraints.
These obtained results are directly applied to the vector variational inequality
problems and the vector optimization problem with common general inequality

constraints.

Keywords: Local weakly efficient solutions, Necessary efficiency conditions,
Studniarski’s derivatives, Vector equilibrium problems, Vector optimization

problems, Vector variational inequality problems.
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Linh vwc nghién ciru: Toén tng dung, ly thuyét d6i ngau va diéu kién t5i

uu cho bai toan can bang vecto.
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