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Tém tit
Trong bai bao nay chung t6i si dung khai niém dao ham Studniarski trong khong gian
Banach véi I6p ham khong tron dé thiét Igp diéu kién can haw hiéu cho nghiém siéu hiw hiéu dia
phwong cua bai toan can bang vecto c6 rang bugc tap va bdt dang thirc tong quéat. Két qud thu
dwoc sé ap dung truc tlep vao bai toan bdt dang thirc bién phdn vecto va t6i wu vecto ¢6 chung

rang bugc tdp va bdr dang thic tong quat.

Tir khoa: Piéu kién can hizu hiéu; Bai toan can bdang vecto; Bdi todn bdt dang thirc bién
phdn vecto; Bai todn toi wu vecto, Nghiém siéu hizu hiéu dia phuong, Pao ham Studniarski.

1. Mé dau

Nam 1994, Blum va Oettli [2] da xay dung
16p cac bai toan can bang vo hudng trén co s
tong quat hoa cac bai toan 1y thuyét tro choi
khong hop tac kiéu Nash va bai toan bat dang
thic bién phan kiéu vo huéng. Nim 1997,
Bianchi-Hadjisavvas- Schaible [5] dé Xuat xay
dung 16p cac bai toan cin bang vecto tong quat
trén co s& mo rong bai toan can bang vo hudng
va sau do cac tac gia thu duoc cac két qua vé
diéu kién ton tai nghiém cho 16p bai toan can
bang nay. Nam 2000, Ansari [1] nghién ctru tinh
6n dinh nghiém va diéu kién hiru hiéu cho bai
toan can bang vecto va sau d6 ap dung truc tiép
cac két qua cho bai toan bét ding thirc bién phan
vecto. Nam 2010, Gong [5] da sir dung cong cu
cua giai tich khong tron va giai tich 16i dé thiét
l1ap céac diéu kién can va da tdi wu cho nghiém
hiru hiéu yéu, hitu hiéu Henig, hitu hiéu toan cuc
va siéu httu hiéu cho bai toan can béng vecto dua
trén tinh 10i tong quat ctia cac ham muyc tiéu va
ham rang budc cung voi mot s6 ap dung két qua
thu duoc cho bai toan bit dang thic bién phan
vecto va bai toan t6i wu vecto. Nam 2011, Long-
Huang-Peng [8] m¢ rong két qua cua Gong 2010
tu gia_ thiét tinh 16i téng quat sang tinh 101 suy
rong tong quat va nhan dugc cac diéu kién can va
du hiru hiéu cho nghiém hiru hi¢u Henig va siéu
hitu hiéu ctia bai toan can bang vecto cung véi ap
dung cho bai toan bt dang thirc bién phan vecto
va bai toan tbi uu vecto. Nam 2015, Khanh-Tung
[7] nghién ctru diéu kién ti wu va tinh ddi ngau
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cho bai toan can bing vecto ¢ rang budc. Vé
diéu kién t6i wu cho bai toan cin bang vecto voi
mot rang budc tdp va mdt rang budc bat déng
thic tong quat theo ngdn ngit dao ham theo
huéng (cu thé dao ham Studniarski) 1a chua dugc
xem xét tai1 [6].

Nam 1986, Studniarski [8] dé xudt khéi
niém dao ham Studniarski cap cao va ap dung
cong cu nay dé thiét lap cac diéu kién can va du
hitu hiéu cho cuc tiéu chat dia phuong voi 16p
cac ham khéng tron trong cac bai toan t6i wu hoa
vecto va bat dang thirc bién phan vecto. Két hop
nhan dinh nay véi nhan dinh bén trén ching toi
nhan théy diéu kién can hiru hiéu cho cac loai
nghiém hiru hiéu dia phuong cta bai todn can
bang vecto tong quat voi rang budc tip va bat
dang thic téng quat theo ngoén ngit dao ham
Studniarski véi 16p ham khong tron 1a chua dugc
nghién ctru trong khong gian vo han chiéu ciing
nhu mot s ap dung cta chung.

Muc dich cua bai bdo nay la sir dung cong
cu ctua dao ham Studniarski dé xay dung diéu
kién can hitu hiéu cho nghiém si€u hitu hi¢u dia
phuong cua bai toan cin bang vecto c6 rang
budc tap va bat dang thuc téng quat cling véi
mot s ap dung cua chung. Két qua nhan dugc
cua chung t6i trong bai bdo nay la méi va chua
tung dugc nghién ctu trude day. Trong tuong
lai két qua dat dugc nay co thé ap dung dé
nghién ciru tinh on dinh nghiém cua bai toan
can bang tham sd va xay dung cac thuat toan sb
tim nghiém t6i wu cho 16p bai toan can bing
vecto néi chung va 16p bai toan t6i wu hoa vecto
noi riéng.
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2. Kién thirc chuan bj
Cho X, Y va Z la cac khong gian Banach
thyc va C la mot tap khac rong cua X, trong do Y
va Z dugc sap tht ty boi cac non 161, dong va co
phan trong khac rong Q va S tuong tng. Phan
trong, bao déng va bao nén cua mot tdp con A
trong X duogc ky hiéu twong tng bai intA, clA va
cone(A), ¢ day cone (A)={ta: ac A t>0}. Ky
hi¢u || . || thay cho mot “chudn” trong moi khong
gian Banach thuc va ky hiéu x, X nghia la
lim x, = x hay lim
n—-+oo nN—+o0
tw nhién, sb nguyén va s6 thuc duoc ky hi¢u lan
luot boi N, Z va R. Ky hiéu n~ oo thay cho n

X, —)_(H =0. Tap hop céc sb

1a s6 tu nhién di 16n, va ky higu t, — 0" thay
cho mét ddy s6 thyc duong (t,) , voi gii han
bang 0. V&i mdi X, € X va §>0, hinh cdu mo
tam x, ban kinh 6 duoc ky hi¢u boi
B(X,, 8) ={xe X : |x—=x| <&}, va ching la
mot tdp mé trong X. Khdng gian d6i ngdu topd
cia X, Y va Z theo th ty dugc ky hiéu boi
X", Y va Z" tuong mg; cac nén dbi ngdu cua
Q va S dugc xac dinh lan luot boi

Q" ={feY:<&q>20 VqeQ}

va St ={neZ<n,s>>0 VseS}

Chu ¥ rang cac nén Q" va S* 1a 16i va dong
yéu*. Tya phan trong ctia nén ddi ngdu Q* ky
hieu Q° va duogc dinh
Q ={£eQ":<&,q>>0 VqgeQY0}}. Theo
Gong LS] va Long et al.‘ [8], mot tap con 161 B
khac rong cua mff)t nén 101 Q duogc goi la mot co
s& cua néon Q neu 0¢gcl(B) va Q=cone(B). Ta

Xac bdi

dé dang kiém tra tya phan trong Q” # ¢ néu va
chi néu noén 16i Q ¢6 mot co so 16i B. Nhu vay
néu B 1a co so 16i cua nén Q thi 0 ¢ cl(B). Theo
mot dinh 1i tach cac tap 10i roi nhau {O} va cl(B)
(xem Rockarfeller [10]), ton tai phiém ham tuyén
tinh lién tyc fg:Y >R véi fg #0 sao cho
rp=inf{f;(b): beB}>0. Cac ky

B, fg, Iy s€ dugc co dinh xuyén suot bai bao.

hiéu

Ky hiéu L(X,Y) la khong gian cac anh xa tuyén
tinh bi chan tir X vao Y. Xét mot anh xa vecto
T:X —>L(X,Y). Khi d6 véi mdi xeK, Tx la
mdt phiém ham tuyén tinh bi chan tir X vao Y.
Trong bai bdo nay ching t0i nghién ctru bai
toan can bang vecto co6 rang budc tap va bat dang
thirc tong quat (GVEP): Tim xeK sao cho
F(x, ) & —intQ (vx e K).

F: XxX —>Y lamdt song ham vecto thoa man

Trong do

didu kién F(x, X)=0Vxe X ; ham rang budc
g:X —Z. Tap chip nhin duoc cia (GVEP)
dugc ky hidu boi K={xeC: g(x)e-S}. Dé

don gian, véi mdi X e K, ta viét
F(x, K):XLGJ(F(X, x):{F(x, x): X e K}.

Pinh nghia 2.1 (5, 8]). Vecto x e K duoc
goi la mot nghi€ém si€u hiru hi€u cua bai toan
(GVEP) néu véi mdi l4an can V caa 0 trong Y, ton
tai mét 1an cén U cua 0 trong X théa man

cone(F(>_<, K))ﬂ(U -Q)cV. (1)
Néu thay K boi K mB()_(, 5) voi s6 thuc

6>0 thi xeK thoa man (1) dugc goi la
nghiém si€u hiru hi¢u dia phuong cua bai toan
(GVEP). Nhu vay, néu xeK la nghiém siéu
httu hiéu cua bai toan (GVEP) thi xe K cling la
nghiém siéu hiru hi¢u dia phuong cua bai toan
(GVEP). Do d6, cac két qua nghién ciru vé diéu
kién can hitu hiéu néu dang cho nghiém siéu hitu
hiéu dia phuong thi cling dung cho nghiém siéu
htru hi¢u ctia bai toan (GVEP).

Hai truong hop dac biét cho bai toan
(GVEP) bao gdm bai toan tdi uu vecto c6 rang
budc bat ding thic tong quat (GVOP) va bai
toan bt dang thtrc bién phan vecto c6 rang budc
bat dang thic tong quat (GVVI) duge dinh nghia
nhu sau.

Pinh nghia 2.2 ([5, 8]). Cho trudc mdt anh
Xa f: X Y. Néu song ham
F(x,y):=f(y)—f(X) Yx,yeX va néu xeK
la nghiém siéu hitru hi¢u dia phuong cua (GVEP)
thi xe K duoc goi la nghiém siéu hiru hiéu dia
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phuong cta (GVOP). Trong truong hop nay ta
goi K 1 tap chap nhan dugc cua (GVOP).

Pinh nghia 23 ([5, 8]). Néu
F(X,y)=<TX, y—x>Vx,ye X va néu xeK
la nghiém siéu hiru hiéu dia phuong cua bai toan
(GVEP) thi xe K dugc goi la nghiém siéu hiru
hi¢u dia phuong cua (GVVI). Tap K con goi la
chap nhan dugc ctia (GVVI).

Tiép theo ching t6i nhéc lai cac dinh nghia
quan trong sau:

Pinh nghia 2.4 ([9, 11]). Cho anh xa

f:X Y vacic x,ve X, m>1(meN). Pao
ham Studniarski cép mcua f tai diém ()_(, V)

duoc ky hidu nhu d™ f (x;v) va dugce xac dinh boi

f(x+tu)-f(x)

tm

d f (x;v) = lim

t—>0"

u-v

néu giGi han ton tai. Trong trudng hop m = 1, ta
viét dg f(x;v) thay cho di f(x;v). Ngoai ra, néu
f la

Lipschitz ~ dia  phuong  thi

d f (x;v) = lim f(xw)_f(x). Pay chinh 14

t—0" t

dao ham theo hudng cb dién cua f tai x theo
hudng v. Néu dao ham Studniarski céip 1 ton tai,
no6 kéo theo dao ham theo hudng ¢6 dién ton tai.
Khi dinh nghia dao ham Studniarski cip 1
theo nghia “limsup” va “liminf” tring nhau thi
dao ham nay chinh la dao ham theo hudng Dini
trén va dong thoi ciing 1a dao ham theo hudng
Dini dudi. Tuy nhién ¢ day chiing t6i dinh nghia
dao ham Studniarski cap 1 theo nghia “lim” co
mot kho khan do 1a sy hdi tu cua day thuong

f(>_(+tu)— f (>_()

t

khi u — v khong phai lac
t>0
nao cling xdy ra bdi vi khong gian Y khong hitu
han va ham f 1a tay y. Vi vay, trong moi phat
biéu ctia bai toan chung toi luén gia thuyét cac
dao ham Smdniarski cap 1 tai diem dudi sy xem
xét ludn ton tai theo moi phuong. )

Pinh nghia 2.5 ([4, 9]). Non tiép lién cua

tap Ac X tai diém x eclA la

T(A ;)={VE X :3t, >0,3x, € A, X, —> X 580 chotn(xn—i)av}.
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Pinh nghia 2.6 ([4, 9]). Non tiép lién phan

trong cua tip Ac X tai diém x eclA 14
IT(A X) ={V€ X :3t, — 0" sao cho W, >V, Xx+t,v, € A(Vn~ oo)}

Ky hiéu
IT(A, ) :{Ve X :3t, -0 saocho x+tveA (Vn~ oo)}

Ta ¢6 su bao ham

IT(A X) < IT(A X) =T(A X).

Mot déc trung twong duong cua non tiép
lién do Giorgi va Guerraggio [4] cung cap dugc
phat bi€u nhu sau. )

Ménh de 2.1 ([4]). Non tiép lién cua tap
Ac X tai diém xeclA 14

T(A,x)—{ng:HxneA\{x}, %, = x sa0 cho 2%, YL fo}.

- M

3. Két qua méi caa bai bao

Str dung cbng cu chinh la dao ham
Studniarski trong khong gian Banach va cac non
ticp lién, nén tiep lién phan trong doi voi mot tap
tai mot diém cho trugc, trong tieu muc nay chung
tﬁri cung cap cac diéu kién can htu hiéu co ban va
doi ngau cho nghiém siéu hiru hiéu va siéu hiru
hi¢u dia phuong cta bai toan (GVEP). Két qua
thu duoc s€ &p dung truc tiep cho hai bai toan
riéng cua (GVEP) d6 1a (GVOP) va (GVVI).

Pinh 1i 3.1. Cho xe K théa man diéu kién
can bang F ()_(, )_() =0 va B 1a co so 10i, dong va
bi chin cia non Q. Gia s cac dao ham
Studniarski dsF(x, x;v) va dsg(x;Vv) ton tai

theo moi phuong ve X. Khi do, néu xeK la
mot nghiém si€u hiru hi¢u dia phuong cua bai
toan (GVEP) thi ton tai mot 1an can 16i va can

ddi U ctia 0 véi y C{yey ;fB(y)JB} thoa man
2
dsF(;, X T(C, i)m{u e X :dgg(x; u) e—ints})ﬂ(—intcone(u +B))=4¢.

Chung minh. Cho xe K la mdt nghiém
siéu hiru hi¢u dia phuong cua bai toan (GVEP).
Theo Long et al. ([8], Remark 2.1), ton tai mot
lan can 16i va can d6i U cia 0 voéi

Uc{er:|fB(y)|<%B} thda man cone

(F(>_<, K A B(X, 5)))0(—intcone(u +B))=¢. Dt
Q*=clcone(B+U). Khi d6 Q* 1a nén 16i déng
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va nhon trong Y thoa man Q\{0} < intQ* (xem
[4, 6]). D¢ dang c6 duogc

cone(F(i, K N B(X, 5)))ﬂ(—intQ*) = 4.
Diéu nay dan d&én

F (i; K A B(X, 5))0(—intQ*) =4 (2
Ta kiém tra

dgF (% X T(C, ¥ n{u e X :dgg(x; u) e-intS})N(-intQ*) = 4. (3
That vay, néu (3) khong dung thi ta tim dugc mot
huéng veT(C,x) sao cho dsg(x;Vv)e—intS
va diF(x, x;v) e—intQ*. Boi vi intS khong
chira 0 nén v =0. Ap dung Ménh dé 2.1, ton tai
mot day ( X, )nzl cC \{;(}, X, — X théa man

X,—X _V

lim = (4)
SbY Y
Voi mdi s tu - nhién n, ta dat
X, —X — , , .
= ” "”V” ", = X”t X, Ap dung (4) dé c6 két

n
qua t. — 0" va v, — V. Theo cach thiét 1ap trén,
bang mot tinh toan don gian cho ta
X, = X+1tv, €C (Vn21). (5)
Str dung khai ni¢m dao ham Studiniarski
(Pinh nghia 2.4), ta c6

dSF(>_<, %) =t|LT(TJ} F(x, x+tnl:)— F(x, x)
u-v - o (6)
_im F(x, xn)—F(x, x)'

t
400k v) - i 9(x+tnl.t1)— 9()

u—-v (7)

o()-9(3)

Do intS 1a tap mo, két hop (5) va (7), ton tai
s0 thue duong A > 0 sao cho

9(%,)-9()
t

= |lim

nN—+co

e—intS (Vnz A),

hay Ia,
g()_(+tnvn)e -S (Vn>=A), 8)

do nén S 18i, g(x)e-S, S+intS=intScS
va tintS=intS. Mat Kkhac,

X, SXe B()_(, 5), tdn tai mot sd thue B véi B >

ta cling co

Asaocho x, € B()_(, 5) va cac quan hé phu thudc
trong cac diéu kién rang budc (5) va (8) dung voi
moi n > B. Vay,

X =x+tv eKn B(>_<, 5) (vn=B). (9)

Tuong ty nhu lap luan trén, ap dung Q*
thay cho K, va khong mat tinh tong quat

F(>_<, >_<+tnvn) e—intQ* (vn>B). (10)

_Két hop (2) va (9) din dén mot sy mau
thuan vai (10). Vay (3) thoa man kéo theo

dSF(}, XT(C ¥N{ueX:dg(xu)e —ints})n(-intcone(u +B))=¢.

Dinh li dugc chimg minh day du. o

Mot hé qua tryc tiép tor Pinh 1i 3.1 1a ket
qua sau.

Hé qua 3.2. Cho x e K thoa min diéu kién
can bang F ()_(, )_() =0 va B 1a co so 16i, dong va
bi chin cia non Q. Gia s cac dao ham
Studniarski dsF(x, x;v) va dsg(x;Vv) ton tai
theo moi phuong ve X. Khi do, néu xeK la
mot nghiém si€u hitu hiéu cta bai toan (GVEP)
thi ton tai mot 1an can 161 va can doi U cua 0 véi

U C{y eY :|fB(y)|<%B} thoa man

dsF(i, X T(C, i)m{u e X :dsg(x; u) e—ints})ﬂ(—intcone(u +B))=4¢.

Chung minh. B6i vi mdt nghiém siéu hiru
hiéu cua bai toan (GVEP) ciing la mét nghiém
si€u hitu hiéu dia ‘phu’ong cua bai toan do. Tu
Dinh 1i 3.1 ta ¢6 di€u phai ching minh. o

_ Mot di€u kién hiru hiéu phat bi€u ¢ dang doi
ngau cho nghi€m siéu hiru hi¢u (dia phuong) cua
bai toan (GVEP) dua trén cac Pinh 1i 3.1 va HE
qua 3.2 nhu sau.

Pinh Ii 3.3. Cho x e K thoa man diéu kién
can bing F (X, X)=0 va B la co s6 16i, dong va
bi chin cia non Q. Gia st cac dao ham
Studniarski dsF(x, x;v) va dgg(x;V) ton tai
theo moi phuong ve X. Khi d6, néu xeK la
mot nghi€ém si€u httu hi¢u dia phuong (hay
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nghiém siéu hitu hiéu) cia bai toan (GVEP) thi
v&i moi veT(C, X) sao cho dsg(i, v)e—intS,
tontai f eint(Q*) va k eS* thoa man
f (dSF (% v))+ k(dsg(i; v)) >0, (11)
Chung minh. Ap dung két qua thu dugc

trong Dinh lj 3.1 va Hé qué’3.2 trén, ton tai mot
lan can 161 va can doi U cua 0 véi
U c{y eY:|fa(y)| <%B} thda man
dSF(;, XT(CX)N{ueX dyg(xu)e —ints})ﬂ(—intcone(u +B))=4¢.
Vi tlly y veT(C, x) sao cho dg(x, v)e—intS,
ta co
ds F(X, X; V) ¢ —intcone(U + B).

Hé qua la
(dSF(i, x; V), dsg(x; v) ¢ (—intcone(U +B))x(—intS).

Ap dung dinh li tich trong Rockerfellar
[10], tontai f €Y * va k e Z", khong ddng thoi
bang khong
vq eintcone(U +B) Vr €intS
f(dSF(i, X; v))+ f(q)+k(dsg(i; v))+k(r) >0>0. (12)

Boi vi non cone(U +B) va S chtra gbc nén
bat dang thuc (11) dung. D& thdy keS*. Pé
kiémtra f eint(Q"), ta chimg minh

f(q)>0 vgeconeU +B), f 0. (**)

Diéu nay co duoc 1a do (**) ding kéo theo
f e[cone(U+B)]" \{0}cint(Q") (xem BS dé
2.1 (i) va (iii) trong [8]). P& co (**),,V(')'iv moi t >
0, ta co tq e cone(U + B). Sir dung bat dang thiic
(12), tacod
f (dS F <>_<, X; v))+tf (q) =0 vqecone(U +B) vt >0,

sao cho

hay tuong duong

tif (dSF (%% v))+ f(q)>0 Vqecone(U +B), ¥t >0. (13)
Cho t —+oo trong (13) din dén (**) thoa man.
Chi y ring f #0 lado dyg(x, v)e—intS. Vay

dinh 1i dugc ching minh. m]

Tiép theo chung toi cung cap diéu kién cin
hiru hi€u cho nghi¢m siéu hitu hi¢u dia phuong
cua bai toan (GVOP) va (GVVI).
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Pinh li 3.4. Cho B 1a mét co so 161, dong va

bi chin cua nén Q, xeK
F(x, y)=f(y)-f(x) ¥x,yeX
f: X =Y 1a mdt anh xa. Gia st cdc dao ham

va gia su
voi

Studniarski d f (x;v) va dsg(x;Vv) ton tai theo
moi phuong ve X. Néu xeK la mét nghiém
siéu hiru hi€u dia phuong (hay nghiém si€u hiru
hiéu) cua (GVEP) thi véi moi veT(C, X) sao
cho dsg(i, v)e—intS, ton tai f eint(Q*) va
k € S" thoa man
f(dsf(i;v))+k(dsg(>‘<;v))zo. (14)
Chitng minh. Ta co
F(x,y)=f(y)—f(x) ¥X,ye K véi song ham

F:KxK — Y. Khi do, véi mdi xeK thoa
mén diéu kién can bang F ()_( )_() =0 va hon nfira,
F(x, X) = f(x)— f(X) ¥xeK. Do vy, dao ham
Studniarski dg f (x;V) ton tai theo moi phuong
ve X khi va chi khi dao ham Studniarski
dSF()_(, X; v) ton tai theo moi phwong Ve X.
Ngoai ra, dgf (X; V) =dSF(>_<, X;V) véi moi
ve X. Ap dung Pinh li 3.2, tdn tai céac phiém
ham tuyén tinh lién tuc f eint(Q*) va keS*

thoa man (14). . i
Pinh li 3.5. Cho B 1a co s¢ 10i, dong va bi
chan cua non Q, xeK va gia su

F(X, y)=<TX, y—x> VX, ye Xvdi anh xa
T:K—>L(X,Y). Gia st dao ham Studniarski
dsg()_(; V) ton tai theo moi phuong ve X. Khi
d6, néu xeK 1a mot nghi€ém siéu httu hi¢u dia
phuong (hay nghiém siéu hiru hi¢u) cta bai toan
(GVEP) thi v6i moi veT(C,X) sao cho
dsg()_g vje-ints, ton tai fein(@Q’) va
k € S™ thdéa man
f(T>_<(v))+k(ng(>_<;v))20. (15)
Chitng minh. Ta dinh nghia F(X, y) =<TX,
y—x> Vx,yeK song  ham

voi  mot
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F:KxK— Y. Lic ndy v6i moi xeK thoa
man diéu kién can béng F ()_(, >_() =0 va ngoai ra,
F(X, X)=<TX, Xx—x> Vxe K. Do d6 dao ham
Studniarski dSF()_(, >_(; V) luén tdn tai theo moi
phuong ve X va hon nita T x (V)= dg F(X, X; V)
véi moi ve X. Theo Pinh 1i 3.3, ton tai céc
phiém ham tuyén tinh lién tyc f eint(Q*) va
keS* thoa man diéu kién (15) va chung ta két
thic chimg minh dinh Ii. mi

Chuay 3.6. Két qua thu dugc cua Dinh 1i 3.1,
3.3, 3.4, 3.5 va H¢ qua 3.2 van con ding trong
truong hop non tiép lién T(C, x) bi huy bo va
chiing dugc thay thé boi nén tiép lién phan trong
IT(C, x) hay IT(C, x). Cudi cung ching t6i cung
cap mot vi du dé mo ta cho Dinh li 3.3 trong
truong hop nghiém siéu hiru hiéu dia phuong.

Vi du 3.7. Xét bai toan can bang vecto cd
rang budc tap va bat dang thuc tong quat (GVEP)

trong d6 x=v=z=r? Q=s=R?C :{(%,1],(1, 0), (1,1)}{_111}2

22
vad x=(0,0). Taxétcac anh xa F(x,.), g: X — R
dugc  dinh  nghia twong Ung  bdi
F(x, (X)) =(xy) (VX yeR), g(x,y)=(-x —y) (VxyeR).
Khi d6, tap chip nhdn dugc cia (GVEP) la

:{(1,0), (1,1),[%,1)}&{0, ﬂ . Hién nhién

mot co so 16i dong va bi chan cia nén Q ludn co
dang B={b=(b,b,) R : b +b, =1}. Ching

toi dinh nghia y ={X=(X1,Xz)€R23 xf+x§<;}

l& mot 1an cén 16i can dbi cia 0. Theo Long et al.
[8], x=(0,0) 12 mdt nghiém siéu hiru hiéu dia
phuong cua bai toan (GVEP). Mat khéac véi moi
(v, w) € R?.
dsF (X, X (v,W) =(v, W) VA dsg(X; (v,w)) =(-v, —w).
Do d6 tat ca cac gia thiét cua Pinh 1i 3.3 duoc
théa man. Dé y ring T(C, X) = R2. Theo Pinh Ii

(v,w)eR?  thoa
)e—intRZ, ton tai phiém ham

Tinh toan truc tiép ta duoc

33, VoI man
dsg(x; V) = —(v, w
tuyén tinh lién tuc f=(f,f,)<intR? Va k=(0,0)eS"

sao cho f(dSF(i, X; v))zO. Théat vdy, bang

moi

phuong phap thir tryc tiép, ta ludn chon dugc cac
so f,>0, f,>0 thi f=(0,0) va hon nira

f (dSF(;(, >_(; v)) =f.v+ f,,w>0. Vay Dinh li

3.3 duoc kiém tra day du.

4. Két luin

Bai bao di ching minh dugc két qua vé
diéu kién can hitu hiéu cho nghiém siéu hiru hiéu
va nghiém si€u hiru hiéu dia phuong cia bai toan
can bang vecto ¢ rang budc tp va bat dang thire
tong quat. Két qua nay dugc ap dung truc tiép
vao hai bai toan riéng do6 1a bai toan téi wu hoa
vecto va bai toan bat dang thirc bién phan vecto
theo ngon ngtr dao ham Studniarski véi 16p ham
khong tron trong khong gian Banach. Két qua dat
duogc 1a hoan toan mai va dugc s dung cho vige
nghién ciru tinh 6n dinh nghiém cia bai toan can
bang tham s6 va dung trong viéc thiét ké thuat
toan s6 tim nghiém siéu hitu hidu dia phuong cho
bai toan cén bang vecto c¢6 rang budc bat ding
thirc tong quat trong twong lai./.
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NECESSARY EFFICIENCY CONDITIONS FOR THE LOCAL
SUPEREFFICIENT SOLUTIONS OF VECTOR EQUILIBRIUM PROBLEMS
WITH GENERAL INEQUALITY CONSTRAINTS AND APPLICATIONS

Summary

In this article, we use the concept of Studniarski’s derivatives in Banach spaces with a class of
non-smooth functions to establish necessary efficiency conditions for the local superefficient solution
of vector equilibrium problem with a set constraint and a general inequality constraint. The obtained
results are directly applied to the vector variational inequality problem and the vector optimization
problem with their common set and general inequality constraints.

Keywords: Necessary efficiency conditions, vector equilibrium problems, vector optimization
problems, vector variational inequality problems, local superefficient solutions, studniarski’s derivatives.
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