Tap chi Khoa hoc Pai hoc Can Tho Tép 60, S6 24 (2024): 59-64

s

Tap chi Khoahgc

Tap chi Khoa hoc Dai hoc Can Tho Rlp=ciara
Phan A: Khoa hoc tu’ nhién, Cong nghé va Moi trudng

ISSN 1859-2333 | e ISSN 2815-5599

DOI:10.22144/ctujos.2024.252
NGUYEN LY CUC TRI CHO HQ CAC ANH XA PA TRI

Ha Nguyén Huynh Anh, Nguyén Thi Diém My va Nguyén Duy Cudng’
B¢ mon Toan, Khoa Khoa hoc Tw nhién, Truong Dai hoc Can Tho
*Tac gia lien hé (Corresponding author): ndcuong@ctu.edu.vn

Thong tin chung (Article Information) TOMTAT ,
Bai bdo nghién ciru cdc tinh chat cuc tri va tinh dung cua ho cdc
Nhdn bai (Received): 24/08/2023 anh xa da tri. Céc tinh chat nay la dang mo rong cua cdc tinh chat
Sta bai (Revised): 17/09/2023 tuong ung cua ho cdc tdp hop. Nguyén ly cuc tri cia ho cdc anh
Duyét dang (Accepted): 18/09/2023 xa da tri duoc thiét ldp thong qua viéc sir dung cdc cong cu ciia
gidi tich bién phan hién dai. Cac két qua dwoc thiét ldp cdi tién két
Title: Extremal principle for qua nghién cvu cua Mordukhovich va cac cong sw (2003).

collections of set-valued mappings Tir khod: Anh xa da tri, dwdi vi phdn, nguyén Iy cuc tri, nén phdp

Author(s): Ha Nguyen Huynh Anh, tuyen
Nguyen Thi Diem My and Nguyen Duy ABSTRACT
Cuong®

The paper investigates extremality and stationarity properties of
Affiliation(s): Can Tho University collections of sgt—valued mappings on metric and normed spaces.
These properties are generalizations of the corresponding
properties of collections of sets. We establish an extremal principle
for collections of set-valued mappings by using conventional
techniques of modern variational analysis. The established result
improves the work of Mordukhovich et al. (2003).

Keywords: Extremal principle, normal cone, set-valued mapping,

subdifferential

: - da dua nhung ¥ tuong thong qua viée t1ep cén bang

1. GIOI THIEU khong gian d6i ngau. Két qua nay duoc biét dudi tén
Nguyén ly tach tap 16i dong vai tro quan trong goi “nguyén 1y cyc tri”, nguyén 1y nay dugc xem la
trong nhiéu khia canh ctia giai tich phi tuyén, t6i vu ban sao cua nguyén 1y tach 10i, 4p dung duoc cho
hoa va trong nhitng tmg dung khac ciia né. Nhiéu cac tap noi chung 1a khong 16i. Nguyén ly cuc tri sur
két qua cua giai tich 16i va tmg dung cua Iy thuyét dung nén phap tuyén khong 16i 1a co s¢ dé xay dung
nay vao cac bai toan toi uu 16i déu ¢ lién quan dén cac quy tac tinh todn. Ban chat cua nguyén ly cuc tri
nguyén 1y tach 16i. Nguyén 1y nay ciing c6 thé dugc 1 thiét 1ap cac diéu kién can ddi ngau cho h¢ cyc tri
dung dé nghién ciru cac bai toan co dir liéu khong khong 16i. Nguyén 1y cyc tri duge nhiéu nha toan
16i bang cach sir dung cac tap xap xi 10i (nén tiép hoc nghién ctru theo nhiéu huéng khac nhau: hé vo
xuc, dao ham theo huéng). Tuy nhién, trong thuc té, han dém dugc va khong dém duogc cac tap, nghién
c6 mot 16p rat rong cac bai toan khong thé van dung ctru trong khong gian hitu han chiéu va v6 han chiéu,
cac tap xap xi 161 hodc co thé sir dung dwoc nhung thiét 1ap mbi quan hé cia nguyén 1y nay vdi cac
chua mang lai nhitng két qua thoa dang. Khi d6, van nguyén 1y quan trong khac cua giai tich bién phan,
dé dat ra 14 co ton tai hay khong mot nguyén 1y tach vén dung nguyén ly cuc tri dé thlet 1ap cac didu kién
céc tap khong 16i? can t6i uu trong cac bai toan toi wu da muc tidu véi

N L4 1. dir ki¢u khac nhau.
beé giai quyét van dé tach nhling tap khong 161, cdc dir kicu khdc nhau

trong nhiing nam 1980, Mordukhovich and Kruger
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Pinh nghia 1.1 (Bui & Kruger, 2019)

Cho £24,...,0
khong gian dinh chuan X, va X € NL-
hop {2y, ..., 2,} dugce goi la

(i) cuc tri tai X néu v6i moi € > 0, ton tai
X1, Xp €X théa NE@Q;—x)=0 va
max ||x; || < &;
1<isn

. 12 cac tap con khac rdng clia
—.{;. Ho tép

(ii) cuc tri dia phuong tai x néu tdn tai p >0,
sao cho véi € >0, tdn tai xq,...,x, € X thoa
Ni=1 (@i = x) N By (%) = @ va max|lx]| <&

(iii)  ding tai ¥ vimoie > 0, co ton tai p €
(0,&) va xq,...,x, €EX théoa N, (2; —x)N
B,(x) =@ va max||x;]| < ¢

(D=0 1 m_snn il < ep; |

(iv)  xap xi dung tai X voi moi € > 0, ton tai
p € (0,8), w; €0;NB,(¥X), x1,...,x, €X thoa
Nie1 (2 —w; —x)N(pB) =0 va max|x]l <

1<isn

&p.
Vidu 1.1

Cho @:R —» R U {+},vax € Q = [a, b]. Néu
x la diém cuc tiéu dia phuong cta ¢ trén (2, thi
(%, p(%) 1a diém cuyc tri cua {24, 0,}.

)

kel

o

Hinh 1.1 M{i lién hé giira nghiém ciia bai toin
toi wu véi hé cwe tri cia ho tip
Nhan xét 1.1 (Bui & Kruger, 2019)

Trong Dinh nghia 1.1, ta co (i) = (i) = (iii) =
(iv). Trong trudng hop cac tap hop dang xét 1a 164,
thi cac khai niém trén 1a twong duong.

Pinh ly 1.1 (Bui & Kruger, 2019)

Cho 24,...,0, 1 tip con déng khac rdng cua
khéng gian Asplund X, va ¥ € N}L, ;. Cac khang
dinh sau la twong duong:

(i) ho tap hop {24, ..., 2,} 1a xap xi dimg tai &;
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(ii) v&i moi & > 0, ton tai w; € 2; N B.(%X), x; €

No,(w) (i=1,..,n) thoa [IX%,x/ll<e va
]l = 1; ‘

(iii) voi moi € > 0, ton tai w; € 2; N B.(X)

va X1, e, Xy €EX* thoa tixi=0,

iy d (¥ (@) <& Ziylixill = 1,

Céc tinh chat trong Dinh nghia 1.1 vé co ban ¢6
chung mot ban chit, d6 1a khi thuc hién phép tinh
tién rat nho cac tap dang x¢ét xung quanh ¥, thi cac
tap mai s& co giao bang rong trong lan can cua x. Tur
Vidy 1.1 vaDinh Iy 1.1, ta thiy rang nguyén ly cuc
tri co thé duoc dung dé thiét 1ap dleu kién t6i wu dbi
ngiu cho nghiém cua bai toan téi vu da muc tiéu.
Tuy nhién, trén thuc té ton tai mot s6 bai toan xuat
hién trong t6i uu diéu khién (Zhu, 2000) ma nghiém
t6i uru khong thé duge mo ta dudi dang diém cuc tri
ctia bat ky ho tap nao theo nghia cua Dinh nghia 1.1.
bé giai quyet Van dé nay, Mordukhovich et al.
(2003) da dé xuat khai niém vé hé cuec tri cua 4nh xa
da trj, vé ban chat, thay vi thyc hién phép tinh tién
thong thudng, cic tic gia di thuc hién phép bién
hinh phi tuyén.

Dinh nghia 1.2
Cho X 1a khong gian dinh chuan, (X;,d;) 1a cac

khéng gian métric, F;:X; 3 X, 5, €X; (i =
1,..,n), va X € N, F,(x,). Ho {F,, ..., F,} dugc
goi la

(i) cuc tritaix néu v&i moi & > 0, tdn tai x; €
X, (i=1,..,n)théa N, F;(x;) =@ va
{Ysll.asﬁ{di(xi,fi), d(x Fi(x))} < &

(ii) cyc tri dia phuong tai X néu ton tai p > 0,
sao cho v&i moi € > 0, ton tai x€X({=1,..,n)
thoa L Fi(x)nB,(x) =
max{d (x;, %)), d(x F;(x; ))} <g

1<isn
(iii)  dimg tai ¥ néu véimoie > 0, ton taip €
(0,e)vax; €X;(i=1,..,n) thoa N F(x)N
B,(x) =@ va {Eia;r(l{di(xi.fi), d(x, Fi(x;))} < ep;
(iv)  x4p xi ding X néu vai bat ky € > 0, ton
tai p€(0,¢8), x; €X; va w; € Fi(x;) N B(_)
(i=1,..,n)thoa NL,(Fi(x;) —w;) NB,(X) =
va Psl{as)r(l{di(xi! xi): d(xl Fi (xl.))} < ep.

va
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Nhan xét 1.2

(i) Xét F;: X 3 X duogc dinh nghia boi F;(x;) =
0, —x;véimoix; EXvax;:=0({=1,..,n),ta
thdy cac khai niém trong Dinh nghia 1.1 14 trudng
hop dic biét cua cac khai ni€ém twong ing trong
Pinh nghia 1.2.

(i1) Trong Pinh nghia 1.2, ta o (i) = (ii) = (iii)
= (iv). Tinh chat (i) va (ii) dwoc d& xuit boi
Mordukhovich et al. (2003), cac tinh chat (iii) va (iv)
la méi. Trong muc 3, nguyén ly cuc tri cua anh xa
da tri hoan toan c6 thé duogc suy ra tir tinh xdp xi
dung thay vi tinh cyc tri dugc nghién ciu boi
Mordukhovich et al. (2003).

Dinh nghia 1.3

Cho < 1a quan hé tong quat trong khong gian
dinh chuan Y. Tap muc dudi cia y € Y dugc dinh
nghia béi L(y) :={z € Y|z < y}. Ta ndi quan hé
< 1 dong néu cac tinh chat sau dwoc thoa min:

(1) yecL(y)voimoiy €Y.

(i) [y; € clL(y;) & ¥, € clL(y3)] = y; € L(¥3)
véi mOI Y1,¥Y2, Y3 EY.

Vi dy 1.2

Cho F:X 3Y la anh xa gilta cac khong gian
dinh chuan, Y duogc trang bi mot quan hé < dong.
Xét bai toan toi wu co rang budc

M: min F(x) v6i x € (2,

voi @+ cX. Ta noi (x,y) €gphF la
nghiém ti uu Pareto dia phuong ciia M néu ton tai
1an can U cta X sao cho (L) U{yH NFU) =
0} Xet Y, =L)u{y}, Y,:={0}, va F:¥; 3
Y XY (i =1,2) dugc dinh nghia boi F; (y) == 0 X
clL(y) v6i moi y € Y, F,(0) := gph F. Khi d6 ta
kiém tra dwoc rang néu (¥,y) 1a nghiém dia phuong
cta bai toan M thi {F;, F,} dat cuec tri tai (x,y) v6i
(7, 0). That vay, gia sir nguoc lai voi bat ky 1an can
V cia (X,y), ton tai y; € ¥; \ {J} sao cho F;(y;) N
F,(0) NV # @. Khi d6 ton tai (X,9) € gph F voi
X envayecll(y). Dleu nay dan téi 9 < y, mau
thun véi gia thiét cyc tiéu cua (¥,y) € gph F.

2. KIEN THU'C CHUAN BI

Trong bai bao nay, X la mot khong gian métric
hoic dinh chuén véi khoang cach dugc ki hiéu trong
tmg 12 d(-,") va ||-l. Khong gian ddi ngiu ctia khong
gian dinh chuan X duoc ki hiéu 1a X*. Ta ki hiéu
Bs(x) cho hinh cdu mo tdm x v6i ban kinh § > 0.
Hinh cu don vi mé trong khong gian nén va khong

61

Tép 60, S6 24 (2024): 59-64

gian d6i ngdu dwoc ky hiéu lan luot 1a B va B*. Tép
hop céc so thuc va tap hop so thuc suy rong dugc ki
hi¢u lan luot 1a R va Ry, :== R U {+00}.

Anh xa da tri F: X =3 Y giita hai tap hop X,Y 1a
mdt anh xa ma trong d6 véi m?)i x € X, ta xac giinh
F(x) 1a mot tap con cta Y. Mién hitu hiéu va d6 thi
cia F dugc ki hi¢u 1a domF: = {x € X | F(x) # 0}
va gphF:={(x,y) EXxY |y € F(x)}. Anh xa
nguogc cta F duge xac dinh boi F~'(y):= {x € X |
y € F(x) vé6imoiy € Y. Dé thdy domF~! = F(X).

Cho tap hop Q c X, khoang cach tir x dén Q
dugc dinh nghia 1a d(x, Q): = inf,cqd(u, x), va ta
quy ude d(x, @) = +00. Cho ham thyc suy rong
f:X = Ry, khi d6 mién hitu hiéu cua f dugc ki hiéu
ladomf:={x€X| f(x) < +oo}.

B6 dé 2.1 (Ekeland, 1974)

Cho X la khong gian métric dua, f: X - R, 1a
hém ntra lién tuc dudi trén X, x E‘X, e>0,1>0.
Néu f (x) < infyf + &, thikhi d6 ton tai £ € X thoa:

(1) d(x,x) <4

(i) f®) < f(x);
(i) f(w) + (¢/Ddw, %) = f(&), Vu € X.

Pinh nghia 2.1 (Kruger, 2003)

Cho X 1 khong gian dinh chuan, f: X - R, ,
x € domf. Dudi vi phén Fréchet cua f tai x, dugc
ki hi€u 1a f (x), 1a tap hop tat ca cac phan tir x* €
X* thoa

lim f W —fx) —(x"u— x)
im > 0.
R lu—xIl

Pinh nghia 2.2 (Kruger, 2003)

Cho X la khong gian dinh chuén, Q c X, x € Q.
Non phap tuyen Fréchet véi (L tai X, dugce ki hi¢u 1a

No (%), 1a tap hop tit ca cac phan tir x* € X* thoa
. <x*' X — f)

lim sup ———+—
Q3x-X,x#X

B6 dé 2.2 (Kruger, 2003)
Cho X 1a khong gian dinh chuan, x; € 2; € X
(i=1,..,n).Khido
No, x..xn (X1, s Xn) = No, (x1) X ...
B6 dé 2.3 (Kruger, 2003)

Cho X la khong gian dinh chuén, f:X - R,
x € domf. Néu x 1a mgt di€m cuc ti€u dia phuong
cua f thi 0 € 9F f (x).

llx — xl

X NQn(xn).
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B6 dé 2.4 (Fabian, 1989)

Cho X 1a khong gian Asplund, fi, f: X = R,
x € domf; Ndomf,. Néu f; 1la ham lién tuc
Lipschitz va f, 1a ham nura lién tuc du6i trén mot 1an
cén cua x. Khi do voi bat ky x* € 9(f; + f2)(x) va
€>0, ton tai xq,x, €X VoI ||x; —x|| <€ va
Ifi(x) = fi(x)| < & (i = 1,2) thoa

x* € 0f1(xy) + 0f,(x,) + €B™.
B6 dé 2.5 (Zalinescu, 2002)

Cho X 1a khong gian dinh chuén, va @: X1 —
R dwgc dinh nghia boi @(x,xq,...,%,): =
1maxllxi —x|| véi moi x,xq,...,x, €X. Cho

<isn
X, %4, e, Xy € X thod @(X, %4, ...,%,) > 0.Khido

(x*,x5,...,x;) € 0p(&, %, ...,X,) khi va chi
khix® + X, x7 = 0, iy llx 1l = 1, Xinoxf, & —
%) = max||x; — 2||.

1<isn

B6 dé 2.6 (Bui & Kruger, 2019)

Cho K, K 1a cac non trong khong gian dinh
chuénX, 71,72, €EX, € >0,p>0vaA>0.Giast
rang

A(d(zl,l(l) + d(zz,Kz)) +pllz, + z,]| < e va
llzo 1l + llzz 1l =1.

(i) Néue + A < p, thi ton tai 2;, 2, thoa 2, + 2, =
03 ”21” + IlZAZ” = 13 d(ZAI!KI) + d(ZAZI KZ) <

&

X.
(i) Néu e+p <A, thi ton tai 2, €K, 2, €K,
N A A & \ A A
thoa [[2; + 2,|| < S Vva 12111 + |1 2;]] = 1.

(iii) Hon nira, néu khong gian dang xét 1a mot khong
gian d6i ngau d6i v6i khong gian dinh chuan
cho trude, va ton tai T € (0,1] va vy, v, € X
khong dong thoi bang 0 thoa (zy,v;) +
(22,v2) = Tmax{||vy ], llv,]1}, khi do6 2, va 2,

trong (i) va (ii) thoa (2;,vq)+(Z;,Vv,) =
p-¢
p+e

Tmax{|lvyll, [Ivll} véi T= trong (i) va

N TA—¢€ ..
T =~ trong (i1).

3. NGUYEN LY CUC TRI CHO HQ CAC
ANH XA DA TRI

Pinh Iy 3.1

Cho X 1a khéng gian Aspund, (X;, d;) 1a khong
gian métric, F;: X; 3 X, x; € X;, F; c6 gia tri dong
(i=1,..,n),vax en}, F;(x;).Neu{F,, ..., E,} 1a
xap xi dirng tai x thi véimoie > 0 vat € (0,1), ton
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tai  x; € X; N B:(x;), v; € Fy(x;) N Be(X), w; €
F(x)NB.(x)vax; € X* (i =1,..,n) saocho

(1) Xiz1 A, Npyoep (W) + 125 X7 1l < &,
)Y x, x+w,—v) > {rsl%)fl”x + w; —
vill,
(iii)
Chirng minh

=allxill = 1.

Ta sir dung khoang céch trong X™*! phu thudc
tham s6 y >0 nhu sau [[(v,vy,.., )|, =
{nax{llvll,yllvill} v6i moi v, vy, ..., v, € X. Chuin

<isn
d6i ngau twong tmg 1a || (v, vy, ..., v)lly, = [lv*]| +
y (sl + -+ llvil)  véi moi v*,v5, ..., v €
X"

Véie>0,y:=(1+¢&)tviag, e €(0,¢) sao
cho (g; + e2)y le;1 + e < €. Gid st {F,, ..., E,}
la xap xi dung tai x. Khi do ton tai p € (0, ¢,), w; €
Fi(Ei) n Bgl(y)’ X; € X,: (l = 1, ...,n) thoa
Nizy (Fi(x) —w) N (pB) = @ va
max {d; (x,), d(%, Fi(x))} < exp.

Xét ham s6 fi: X™! - R, dugc dinh nghia
fiv, vy, .., vp) == max||lv; —w; —v|| v moi
1<isn

V,Vq, ...,V € X. Khi @6 fi(v,vq,...,v,) >0 vGi

moi v € pB, v; € F;(x;)) (i=1,..,n), va ton tai

u; € F;(x;)) (i =1,...,n) sao cho max|lu; — x| <
1<isn

gp. Ta co f1(0,uq,...,uy) = max|lu; —w;|l <
1<isn

&p + &

biat p = 81’;—+81. Ap dung B6 @& 2.1 cho ham f;
2

trong khéng gian Banach (pB) X F;(x;) X ... X
E,(x,), ta tim dugc v’ € pB, v| € Fi(x;) (i =
1,...n) thoa

b ||(v,!v{l ---JVT’].) - (0! ull ...,un)”y < ﬁ

o filv, vy, .., v) — LW, vy, ..., 1)) +
sllv—v,vy —v, .., vy — )|l = 0vGimoiv €
pBvav; € Fi(x;) (i =1, ..n).

Khido ||v']| < p<eva
v =%l < llv; —wll + llu; =Xl < py " + &
< (512 + 51))/_1
&2

voi i=1,..,n Xét fy, f3: X" > R, duogc
dinh nghia v&i moi v,vy,..,v, €X nhu sau
L,y ) =llv—v,v, — vy, ., vy —
vrll)“ys f3(17, V1, ""vn) =

+e2<eg,
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lFl(xl)x xFn(x) (V1 -, ). Tathdy fi + f, + f5 dat
cuc tleu dia phuong trén X™*1 tai (v, vy, ..., V).
Chu y rang f; va f, 1a ham 10i va lién tuc Lipschitz,
maxllv w; —v'|| > 0. Ly 7 € (0,1) va chon

£ > 0 sao cho (10—-20)e<(1—1) maxllv —

w;—v'| va e< max{e — max||lv] — ||, —
1<isn

||v'||,ﬂ}. Do 2& < (1 — 1) max|lv, — v'|| véi
2 1<isn

7€ (0,1). Ap dung B6 d& 2.2-2.5, ta tim duoc
(2,24, o, zy) va (D,Dy,..,D,) trong X™1 thoa
lz=vl<e, ll0-vI<ellzi—vill<e v;€
Fi(x)(i=1,..,n)va

° (UI' v;li ""UITL) € afl(zl th ---’Zn)’
o (V3,V31, ,V3pn) € 0f5(2,2q, ., Zn),
U;i € NFi(xi)(ﬁi) (l =1, ...,TL)

sao cho ||[(vi +v3, vy + v +V3q, e,
van + )l <e.

vin +

Khi do, |lvi +vill <e&Xiqllvy + v +
vyl <ye<e. Ta thay vy =
_Z?=1vfi' ?zlllvzill = 1; n=1<VIi,Zl' - w; —
z) = maX”Zi —w; =z, va vl +
Yy " vl <6 Ta o6 DEeB va Be

B, (%) (L =1,..,

o PP =vI+IvI<e+lvi<e,

o max||7, — x|l < max(lI9; — vill + llv; —
1<i<n

n), va

x| <e+ maxllvi - x|| <eg,

o max||D; — zll < max(llo; —vill + llz; +

1<isn
vill) < 2,
o max|p; -zl < maX(IIvl vl + lz; +
1<isn
vill) < 2,
e max|z; —z| = maX(IIv v =llz; -
1<isn
vill=llz=v'|) > ;Q%IIVI- —v'|| - 2¢,
5. —w: — Dl > " w. — Dl —
J Irrsliasggllvl w; — D) = {Eias’fl(””l w; — D
|o; —vill = lo—v'[]) > {ggﬁllv{ —w; — V| — 2,

o (I-0max||t; —w; =9l > (1 -

1) (maxllv —w; — V| - 28) > 8s.

1<isn
bat xj=-v;({=1..,n). Ta ¢ob
Pl =1 va axl, U+ wi — ;)=
Z?:l(vfit b —w;— D)= n 1<UII.’ZL —z)+
?:1“7;1" -b+ vl —Z ) > Z 1(”11'21 w; —

z) = Xisllvgll iz = DI + 119; — 1)) >
max||z; — w; — z|| — 4 = max (||9; — w; — D -
1<isn 1<isn
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z; = Dill = 1D — zIl) — 4 > max||9; — w; -
1<isn
D|| — 8¢ > t max||D; — w; — DI
1<isn

Ta c6 XL d(x], Np,ep (@) + 112 %l <
IIZ S vl + X llvg + U3L” < 2e+|[lvzll +

mallvall < 2e + (g —y ™ Ziqllvzl) +

imallvall = 26 + &, + (1 - ‘1) Yisllvzll <
2£+52+(1— Dye, =2e +ye, < e

Bét dang thirc (i) trong Dinh 1y 3.1 bao gdm hai
rang budc trén cac vecto xj,...,x, € X*: Khoang
cach gitra timg vecto voi cac non phap tuyen twong
ung va tong cua cac chuan vecto phai rat nho. Dicu
kién nay nay bao ham hai rang budc

M d (X, Neyay ) < & va Bqllxill < e.

Hé qua 3.1 Cho X la khong gian Asplund,
(X;,d;) la khong gian métric, F;: X; 3 X, x; € X;,
F(i=1,..,n) coglatrldongvaxen 1F(x)
Néu {F,, ...,Fn} 1a x4p xi dimg tai x thi cic khing
dinh sau day xay ra:

(i) v&6i moi e € (0,1) va T € (0 P ) ton tai

x; € X; N Be(x;), v; € Fy(x;) N B.(x), x € B.(x),

w; € F;(x;) nB (X)) vax; €X*(i=1,..,n) thoa

1X7q x7 < ) x; € NFi(xi)(vl') (i=1,..,n),

allxfll = 1: va —v) >
T maxllx + w; —vl;

Xl x + w;

(i) véi moi € € (0,1) va T € (0 P
x; € X; N B:(x;), v; € Fi(x;) N Be(X), w; €
F;(x;) N B.(X), va x; eX* (i=1,..,
1”x =1, ZL 1x
L=1 d (Xi B Npi(xi)(vi)) < E, va
w; — ;) > TInaxllx + w; — vl
<Isn

) ton tai
n) sao cho

n *
o, x +

Chirng minh

() Pat ' =1t(1+¢&)+e€(0,1). Ap dung
Dinh 1y 3.1, ton tai x; € X; N B(X,), v; € F;(x;) N
B.(x), w;€F(x)NB.(x) va xi€X (i=
1,..,n) sa0 cho XL, d(x{, Npxp(w) +
1Y x| < eva i, x+w—vy) =
T Il;niasillx + w; — v;|. Ta ¢ 11'_: = 1. Ap dung B
dé2.6 (i) va (iii) v6i A = 1 — e va p == 1 ta cd dugc
diéu phai chimg minh.

(i)Pat v :==1(1+¢)+¢e va T €(0,1). Ap
dung Pinh 1y 3.1, ton tai x; € X; N B.(X;), v; €
F;i(x;) N B:(%), x € Be(X), w; € F;(x;) N Be(X) va



Tap chi Khoa hoc Pai hoc Can Tho

xi €X*(i=1,..,n) sao
iz1 A7, Npyep W) + 1252 x( || < eva
~xl, x + w; —v;) =t max||x + w; — vi|. Ta
1<isn

cho

t'-¢
1+¢

c6 — = 1. Ap dung B6 d& 2.6 (ii) va (iii)

Voidi=1—¢vap:=1tacédugc diéu
phai chung minh.
Nhan xét 3.1

Hé qua 3.1(i) cai tién (Mordukhovich et al.,
2003), Binh 1y 4.1. That vay, cac két qua duoc suy
ra tir tinh x4p xi dirng thay vi tinh cyc tri dia phuwong.
Hon nita, Hé qua 3.1(i) cling bd sung thong tin cia
cac vecto ddi ngu thong qua dicu kién Y7, (x], x +
w; = v;) > T max|lx + w; — vill.
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4. KET LUAN
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thiét lap diéu kién tdi wu cho nghiém cua bai toan tdi
uu da muc tiéu theo quan hé dong.
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