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TOM TAT

Nghién ciru diroc thuc hién vé tinh én dinh theo nghia Lipschitz cua anh xa nghiém xdp xi
bai toan can bang vecto chira tham sé trong khéng gian dinh chuan. Cu thé la dé dat duwoc
tinh lién tuc Lipschitz ciia &nh xa nghiém xdp xi cho bai todn nay, ching t6i da sir dung cong
cu ham vé hweéng hoda phi tuyén Gerstewitz, mgt cong cu rat hizu hiéu trong viéc nghién cizu
cac tinh chat cia nghiém cdc bai todn lién quan dén t6i wu, cing véi cac gia thiét veé tinh 16m
giam nhe cia ham muc tiéu. Chiing téi ciing dwa ra vi du cho thdy rang tinh chdt nay yéu
hon so vai tinh 16m theo ndn cua mgt &nh xg 6 gié tri vecto. Ngodi ra, tinh lién tuc Lipschitz
va tinh dwong kinh bi chan déu cia anh xa rang buée déu dwoc sir dung. Cach tiép cdn va
két qud thu duroc vé tinh lién tuc Lipschitz cho bai toan nay 1a méi va khéc véi nhirng két qud
da co.

Tar khoa: Bai toan can bang, ham Gerstewitz, lién tuc Lipschitz, tinh 16m, vé hwéng hda phi
tuyen

Trich din: Nguyén Hiru Danh va Pham Thanh Dugc, 2023. Tinh lién tuc Lipschitz cua anh
xa nghiém bai todn can bang. Tap chi Nghién clru khoa hoc va Phat trién kinh té
Truong Pai hoc Tay B6. 17: 330-340.

"Ths. Nguyén Hitu Danh — Gidng vién Khoa Co ban, Truong Pai hoc Tdy Dé
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1. GIOI THIEU

Bai toan can bang va cac dang mé rong
ctia nd chiém vi tri quan trong trong ly
thuyét t0i wu va da dugc nghién ciu sau
rong trong nhu:ng nam gan day. Trong
nhiéu cha d& nghién cau ve bai toan can
bang, viéc phan tich sy 6n dinh cua
nghiém duoc quan tim dang ké vi ¥ nghia
quan trong trong ca ly thuyét va thuc tién,
va la mot cong cu hiru dung cho viéc phan
tich hau téi wu. Dac biét 1a tinh nua lién
tuc trén va nua lién tuc dudi, va tinh lién
tuc Holder hoac Lipschitz cia anh xa
nghiém céac bai toan tham sé da duoc
nghién ctru mot céch sau sic trong nhiéu
cong trinh trudc day (Li et al., 2011; Han
and Gong, 2014; Peng et al., 2015; Sadeqi
and Salehi, 2016; Huong et al., 2017; Anh
et al., 2020).

Khi nghién ctu tinh ntra lién tuc va
tinh lién tuc Holder hoac Lipschitz cua
nghiém cho cé4c bai toan can bang vecto,
cac phuong phap voé hudng hoa dugc s
dung rat hiéu qua. Mot mit, phuong phap
v6 hudng hoa tuyén tinh da duoc ap dung
dé xir ly tinh nira lién tuc va tinh lién tuc
Holder/Lipschitz cta anh xa nghiém céc
bai toan can bang vecto yéu tong quét
chira tham s6 (Chen and Huang, 2013; Xu
and Li, 2013; Anh et al., 2017). Bang
cach str dung cac diéu Kién lién quan dén
tinh 16i cia ham muc tiéu, nhiéu cong
trinh d3 xay dung diéu kién 6n dinh théng
qua phuong phap vo huéng hoa tuyén
tinh cho nhiéu mé hinh trong ti wu vecto
nhu Peng et al. (2015), Sadeqi and Salehi
(2016) va Anh et al. (2017). Mat khac,
cac phuong phap tiép can bang ham vo
huéng phi tuyén tinh (ham Gerstewitz va
ham khoang cach dinh hudéng Hiriart

Urruty) da duoc sir dung dé nghién cau
tinh nira lién tuc dudi (Sach, 2012; Xu
and Li, 2016) wva lién tuc
Holder/Lipschitz cua nghiém (Li and
Chen, 2014). Ta biét rang ham Gerstewitz
c6 mét sd tinh chat dep nhu tinh lién tuc,
dudi tuyén tinh, tinh 16i, tinh don diéu
(nghiém ngat),... Nhiing tinh chat nay da
duoc khai thdc mot cach triét dé trong
cong trinh Gerth and Weidner (1990),
Hernandez and Rodriguez-Marin (2007).
Céc tinh Lipschitz dia phuong va toan
cuc cua ham nay da duoc thao luan trong
Tammer and Zalinescu (2010) va duoc ap
dung dé khao sat tinh lién tuc
Holder/Lipschitz cta nghiém cho bai
toan can biang vecto chta tham sé ¢ loai
yéu (Chen and Li, 2014 va Li and Chen,
2014). Theo tim hiéu cua ching t6i, cho
dén nay c rat it cong trinh danh riéng cho
tinh lién tuc Lipschitz cua nghiém xap xi
bai todn can bang vecto dang manh.

Trén co s& cac nghién cau trén, nghién
ctru ndy nham muc dich khao sat cac diéu
kién on dinh cho nghiém bai toan cén
bing vecto dang manh chta tham s6
trong ca ham muc tiéu va anh xa rang
budc bang céch sir dung ham vo hudéng
phi tuyén Gerstewitz. Chi tiét hon, cac
diéu kién du cho tinh lién tuc Lipschitz
cua anh xa nghiém xap xi cua bai toan
dang xét duoc thiét 1ap.

2. MO DAU

Cho X, Y, W, Z la cac khéng gian dinh
chuan, A4 1a mot tap con khéc rong cua
X, va £, M lan luot 1 céc tap con khéc
rdng cia W, Z. Ky hiéu ||-1 1a chuan trong
khong gian dinh chuan bat ky, va intA 12
phan trong cua A. Cho R, 1a tap hop céc
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sb thuc khéng am, diamA: = SUPy zex |l
x — z |l 1a dwong Kinh cua A, va B[x, r]
la qua cAu déng ban kinh r > 0 c6 tam tai
x. Cho € c Y 1a mét nén 16i, dong, co
dinh vai intC # @, K: L 3 A la mot anh
xa da tri c6 gia tri 10i, bi chin va khéc
rdng, va f: A X A X M - Y 1a mot anh
Xa c0 gid tri vecto. V&i mdi (4, u) € L x
M, ta xét bai todn can bang vecto chua
tham sé sau.

(VEP) Tim x € K(A) sao
cho véi moi y € K(4),

fx,y,u) ecC.

Voi (e, L, u) ER, XLXM, va e €
intC, ta ky hiéu tap e-nghiém xap xi cua
(VEP) bai

S An):={xeKA) I flx,yun +ce
€ C,Vy € K(1)}

Do cac diéu kién ton tai nghiém da
dugc nghién ciru nhiéu trong cac tai lidu
Durea (2007), Sadeqi and Salehi (2011),
Jafari et al. (2017) nén trong bai bao nay
ching toi chi tap trung vao diéu kién on
dinh va luén gia thiét tip nghiém cua bai
toan dang xét la khéc rong.

Trudc tién, ching ta nhac lai mot sé
khai niém can thiét trong phan tiép theo.

Pinh nghia 2.1 (a) Mot ham s6 ¢: X —
R duoc goi 1a £-Lipschitz tai x, € X néu
ton tai mot 1an can V cua x, sao cho Voi
mol x,,x, €V,

lo(x1) — @(x)] < Lllxy — x,]l.

(b) (Anh et al., 2018) Mot anh xa co
gia tri vecto g: X = Y duoc goi la C-¢-
Lipschitz tai x, € X ttng Vi e néu ton tai
mot lan can V cua x, sao cho vai moi
X1, X, EV,

g(x1) + Llix; — x3lle € g(x;) + C.

(c) Mot anh xa da tri Q: X 3 Y duoc
goi 1a £-Lipschitz tai x, € X néu ton tai
mot lan can V cua x, sao cho vai moi
X1,X, EV,

Q(xy) € Q(x,) + B[O, £llx; — x,11].

Ta n6i rang mét tinh chat nao d6 duogc
théa man trén mot tip D < X néu va chi
néeu nd thoa man tai moi diém cua D.

Pinh nghia 2.2 (Anh et al., 2022) Mat
anh xa da tri Q:X 3 Y duwoc goi la cé
duong kinh bi chin déu trén mot tap con
A cta X néu va chi néu ton tai mot sb
duong p sao cho véi moi x € A,
diamQ (x) < p.

RG rang néu Q(A) bi chan, thi Q c6

duong kinh bi chan déu trén A véi moi
A c X. Xét Q:R? =3 R? dugc xac dinh
boi Qx,yv) =[x—-1,x+1] x [y —
1,y + 1], khi d6 Q c6 duong kinh bi chan
déu tréen R? Vv6i p = 2v2, nhung
Q(R?) = R? thi khong bi chan. Vi vay,
chiéu nguoc lai cua nhan xét nay noi
chung khong dung.
Pinh nghia 2.3 (Kuroiwa, 1996) Mot anh
Xa €0 gia tri vecto g: X = Y duoc goi la
C-15i trén mot tap con 16i D < X néu véi
moi x4, x, € Dvat € [0,1],

tg(x) + (1 —t)g(x,) € g(tx, +
(1-1t)x,) +C, (1)

va g duoc goi 1a C-16m néu (1) duoc thay
bai
g(tx, + (1 —t)x,)
etglx,) + (1 —1t)g(lx,) +C.

Pinh nghia 24 ChoT c R,p: X > R la
cac ham so, g: X - Y la mot &nh xa cé
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gia tri vecto, va D 1a mot tap con 15i cua
X.

() ¢ duoc goi 12 T'-18m trén D néu véi
moi x;,x, € D,p €T sao cho vai moli
t €[0,1]

P(x1) 20,0(xy) =p
= @o(tx, + (1 —t)x,) =>tp

(b) g duoc goi la I'-I6m &g Vvéi e trén
D néu véi moi x4,x, € D,p €T sao cho
véi moi t € [0,1]

g(x;) €C,g(x,) Epe+C
= g(tx, + (1 —t)x;)
€ tpe + C.

Vidu25ChoX=Y=RD=R,C =

X,

px) = { :

x°,

Takiém tra ¢ (x) 1aT-16m trén D. That

vay, Voi moi xX,X, ED,t €

[0,1], (1) = xf =0 va ¢(x;) — p=

0, véi moi p € T, ta can chitng minh rang

o) —tp =0 Véi xp=tx,+(1—
t)x;. Ta xét hai truong hop

néeux <0
néux =0

Truong hop 1: Néu x; > 0vax, > 0,
thi x, = 0, va do d6 ¢(x,) — tp = x? —
tp = 0.

Truong hop 2: Néu x; > 0vax, <0,
thi hoiac x, <0 hoiac x, = 0. Trong
truong hop x; = 0, twong tu Truong hop
1, ta dugc o(x,) —tp = 0. Néu x, < 0,
thi o(x) —tp=x,—tp = tx, + (1 —
x, —tp=tlx, —p)+ (1 —1t)x; = 0.
Bo dé 2.6 Cho g, D nhu trong Dinh nghia
2.4. Néu g la c-16m trén D, thi g 1a R-
I6m tng vai e trén D.

Chi#ng minh. Liay x,x, €ED,p€
R,g(xl),E C va g(x,) € pe+C. Khi
do, vai batky t € [0,1], tinh C-16m cua g
suy ra
g(tx; + (1 —t)xy) € tg(xy)
+(1—-t)g(x,) +C
Et(pe+C)+(1—-¢t)C+C
Etpe +tC+ (1—t)C+C
€ tpe + C.
Vivay, g la R-16m tng vai e trén D.
Vi (ju sau déy chi ra chiéu nguoc lai
cua Bo dé 2.6 khong dung.
Vidu27ChoX=R,D=R, Y=
R?,C =R%,e = (1,1) va
(3x,3x+ 1),
gx) = {
(x,x + 1),
Véibatky x,,x, € D, t € [0,1] vap €
R, néu g(x;) € R3 va g(x,) € (p,p) +
R2, thi
g(x,) € (tp, tp) + R%,
VoI x;: = tx, + (1 — t)x;. That vay, ta
xét hai truong hop.

néux =0
néux <0

Truong hop 1: Néu x; > 0 va x, > 0,
thi x, > 0. Do do,

3x; —tp = 3(tx, + (1 —t)xy) — tp
>t(3x, —p) +3(1
—t)x; =0,
suyra g(x,) € (tp,tp) + RA.

Truong hop 2: Néu x; > 0vax, <0,
thi hodc x, = 0 hodc x, < 0. Ta chi trinh
bay truong hop x, < 0 vi két qua cua
treong hop x; = 0 rat don gian khi 0 >
X, = p. Trong trueong hop x, < 0, ta co
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xe—tp=tx,+(1—0)x; — tp
=t —p)+ 1 -t)x
>0,
Vix; 20vax, —p=0.Dodo, g(x,) €
(tp, tp) + R%. Vi vay, g la R -16m tng
véi e trén D. Tuy nhién, lay x; =
—Lx,=1 va t= %,thig(tx2 + (1 -

Hx) = g(0)=(01) €-g(-1)+
59(1) + RE = [1, +oo[x [2,+o[, suy
ra g khéng C-16m trén D.
DPinh nghia 2.8 (Anh et al., 2023) Ham
phi tuyén &,: Y = R duogc xac dinh bai,
véimol y €Y,
(.(y):=inf{t e R |y + te € C}.

Ap dung céc ky thuat duoc sir dung
trong Gerth and Weidner (1990),
Tammer and Zalinescu (2010) ta cling dat

duoc cac tinh chat quan trong sau ddy cia
ham &,.
B6dé2.9Choe €intC,r e Rvay €
Y. Khi do,
Mhé () <rey+reeccC.
(i) S (y+re) =S (y) —r.
(iii) &, 12 mot ham 131, lién tuc va
dudi tuyen tinh trén Y.
(iv) véi moi yy,y, € Y,y; —y, €C,
‘Se()ﬁ) < Ee(YZ)-
Bo dé 2.10 Véi mdi (g,1, u) € R, X
L X M, taco:
Se,Aw) ={x e K | &(f (x, v, 1))
<& Vy €K@}

Ching minh. (c) Liy tly y xé€
S(e,Aw),tacox e KA vaf(x,y,u)+
ge € C, vai moi y € K(A). B6 d¢ 2.9 (i)

suy ra &.(f(x,y,u)) <&, voi moi y €
K(A) suyra

SeAw) c{x e KA 1 &(f (x,y, 1))
<egVyeK}

(2) LAy x 1a mot phan ter caa tap hop

x e KM &y, m) <& Vy

€ KD}

Khi do, $.(f(x,y,n)) <& voi moi
y € K(1), két hop dicu nay véi Bo de 2.9
(i) suyra

flx,y,u) + e € Cvéimoiy € K(4).
Do do,
xe KM 1&Fxy,w) <eVy
€ K(A)} c S(e, A, ).

Ta duoc diéu phai chang minh.

3. TI’NH LIEN TUC LIPSCHITZ
CUA ANH XA NGHIEM BAI TOAN
CAN BANG

Trong muc nay, chiing ta thiét 1ap cac
diéu kién du cho tinh lién tuc Lipschitz
cua &nh xa e-nghiém cua (SEP).

Bo dé 3.1 Cho &, €]0, +oo[ va (Ag, 1) €
LXxM.Giast f la —R,-1dm tng vai e
theo bién thir nhat trén K (1) véi A € L.

Khi do, S lién tuc Lipschitz theo bién
thur nhat trén ], +oo].

Chung minh. Cho € €]gg, +oo[. Khi do,

€0, 26 — go[ la mot 1an céan cua €. Lay bat

kS] 81, 82 E]go, Zg_ SO[Vé’I 81 < 82, ta Cé

S(gll A, :u) c 5(82, A) ,U_) V(’" mOI (A) .u) €

L X M, vado do

S(Sll A, :u) c S(Ez, A) .u) +
B[0,2]e,— &l ()
0
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trong d6 p = diam K (1,). Vi méi x, €
S(ey A1), xo € S(0,A4, 1) va y € K(A),
ta co
fCo,y, ) €EC, f(xz,y, 1) € —£2¢ +C,
Tur tinh 15i cua K(1), ta duoc x;: =
i—:xz + 828‘;1 xo €EK(). Vi f la —R,-
I6m tng vai e trén K (1), ta dugc
€
f(gxz + e

Suy ra fe (f(xll Y, #)) < €1 hOéC
twong duong, x; € S(&;, A, u). Ta duoc

& — &

xo,y,u) € —¢,e + C.

l&; — &
”xz - x1” = ||X2 — X0||

&2
Két hop diéu nay vaéi tinh bi chan cua
K(A), ta dugc

. ~ diamK(1,)

[, — x40l < —0|€1 - Szl-
&o

Do do,

diamK (A
xZexl‘l'IBI, (0)|€1_€2|],
&o
suy ra,

S(ez, A1) © S(e, A1) +
B0.2le; ] @)

trong d6 p = diam K (4,).

Tur (2) va (3), ta duoC S |a§ -Lipschitz

0

theo bien thu nhat tai &. Vi £ la bat ky,
nén ta két luan rang S 1 = -Lipschitz theo

r r 0
bien thr nhat trén ]e,, +oo].

Ap dung Bb dé 3.1, ta thiét 1ap tinh
Lipschitz caa &nh xa nghiém S.

binh ly 3.2 Cho ¢, €]0,+x[ va
(Ao, o) € L X M. Gia su cac dieu kién
sau day duogc théa mén

(i) ton tai mot 1an can V cua A, sao cho
Vi moi A,,1, €V,

K(1;) € K(1;) + B[O, 21114, — A,ll],

va K c6 duong kinh bi chin déu trén L.

(ii) f 12 —R,-16m (ing Vi e theo bién
thir nhat trén K (4) véi moi A € V;

(iii) ton tai mot 1an can U cua p, sao
cho voi moi (xq, ¥4, 1), (%2, Y2, 2) €
K(V) x K(V) x U

f(xy, vy, 11) + €2110cg, y1, 1q)
- (xZJ yZJ MZ)"e
€ f(x2,¥2, 1) +C,

trong d6 Nl(xy, y1, 1) — Crz, yo, i)l =
||X1 — xz” + Iy, — yoll + ”,U1 - Hz”-
Khi do6, S lién tuc Lipschitz trén
€, +0[X V X U.
Chazng minh. Véi
(81; Al; ,u'l)! (821 /121 .u2) E]EO) +OO[X v X
U, ta dat
r.= 2‘31‘32”11 - /12”,5: == ‘gzlllu.l - ‘lell
va 0:= g, — &, va ta xét hai truong hop.
Truong hop 1. Néu r + s < 6, thi
&—Tr—s=>¢g—0=¢,.Layx €
5(82 - T — S’Al’l'l'l) tl]yy V‘l x_ E
K(A,), tr gia thiét (i) suy ra ton tai
X,, € K(A4,), sao cho
llx — X22|| < £1||/11 - /12" (4)
Ta chiang minh rang x,, € S(&,, A5, 1y).
Lay batky y, € K(4,), thi ton tai y, €
K(A,) sao

ly, — vl < 2,14, — A4l (5)
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Tex€S(e, —r—s,A,u)vay, €
K(A,) suyra

fe(f(f; J’1:.U1)) < (e —71—5),

va do do

fe(f(xzz»)’wliz)) +
fe(f(fl Y1, #1)) - Ee(f(xZZI Y2, .uz)) <
(g, =7 —5). (6)

Tur gia thiét (iii), ta co
fO6 vy, pug) +22(1% — x50 + 11y — v2ll

+ llpqg — Hz”)e
€ f(x22,¥2,142) + C.

Suyra

f(f, Y .ul) - [f(xZZI Y2, .LLZ)
- gz(”?E - X22||
+ lly: — vl

+ lluy — pzlDe] € C.
T B6 dé 2.9 (iv) va (i), ta dugc

fe(f(fl yl' .u'l))
< fe(f(xzzd’z»liz))
+ £, (X — x|

+ lly: — a2l + gy — w2 1).

Lap luan tuong tu, ta ciing co

fe(f(xzz'YZ:.uz))
< & (f (& y1, 1)
+ £, (llx — x5,

+ llys =y ll + Iy — Hz”)-

Vi vay,
|Sce(f(f» 3’1;#1)) - Sce(f(xzz'J’z'.Uz)N

< {72(”3? - xzz”

+ lly; — yoll + g — pll).

Két hop diéu nay vai (4) va (5), ta
duoc

|Ee(f(f» J’1».u1)) - €e(f(x22,y2,u2))|
< £, (lIx — x|l
+ llyy — yall + gy — gzl
S ‘gl‘gznll - Az" + ‘gl‘gznﬂ.l - /12"

+ Lollpy — wyll
< 2€1€2||A1 —/12" + fz"lll _,Uzn
<r+s.

Két hop diéu nay vai (6) ta suy ra
$e (f(xzz»}’z».uz)) < &,vadodo x,, €
S(&z, A2, 1h2)-

Tiép theo, ta thiét 1ap mdi quan hé giira
S(&, Ay, 1g) VA S(ez, Az, 13).

Theo B d¢ 3.1, vado K ¢6 duong kinh
bi chian déu, nén ton tai mot so thuc
duong p sao cho

5(52;11; .ul) C 5(82 —Tr—==5, /111 :ul)
p
+B [0,; |r + s|]. (7)
Tu (4) taco
f E x22 + IB[O, ’91"11 - Az”]
Do do,

S(SZ —-r—= S!/lluul) c
S(ez, Az, 1) + B[O, £4114; — ALl (8)

Két hop (7) va (8), ta co
S(gy, A, 1y) € S(gy, Ay, Uy)
+B [o,{qlm1 — Al + Sﬁo 7+ 5]
< S(ez, A2, 12)

+B[0, 4,14, — 2,1
+§@a@mfwﬂ

+ £l — #2”)
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= 5(62: /12' MZ)
+BP(&+
pt>

_A + —
2|l e iy —

2ptat 2) 1A
&o 1

H2 ||]-
Tuong tu, ta cling c6

S(ez, A2, 113) © S(&3, A1, 1)
+B [0, ({’1 +

2pff
pty 2>|M1
€o
o opty .
— ol + =2y — |-
€o

Truong hop 2. Néu r + s > 6, thi ton

tai mot s6 tu nhién n sao cho %S

min {i,i}. Xét P la mot phan hoach cua
2r " 2s

doan  [A,A,]  Vvé6i n+1  nat
U, Uy, ey Uy 41 Sao ChO u, = Al,un+1 =
A1 =220

/12.||Ui _ui+1|| =—2 "2 Khi do,

g — gl = V- Ll ?

i +10 = n 4“31‘32
nghia I3,
0

20185 llu; — uq Il < > 9)

Hon nira, xét V 1a mét phan hoach cua
doan  [ug,uy] voi n+1  nit
V1, V2 oy Unga, | |F1 = U1 Vn41 =
Uz, ”Ui - Ui+1|| = ﬂln—ﬂz RO réng

ey —poll 6
lv; — vyl = < Zfz’
va do do
7]

fz”vi - Ul'+1" <- (10)

Tir bat dang thac (9) va (10), ta co
2‘€1‘€2”ul - ui+1” + ‘32”171 - vi+1” S 0

Ap dung Truong hop 1, ta dugc

S(ez,ui,v;) € S(€2, Ujp1, Vig1)

208
+B[o,(€1 ik Z)ML
&o
4,
ul+1||+p v, — vmn]
0
C S(&2, Ujp1, Vig)
+8[o. (s
2p€ 4
2)—"/11 — Ll
50
pt, 1
+—2—||/J1 #2”]-
O

Do do,

S(ez, A, 1) € S(ez, A5, 143) +
B[o, (¢, + 2”:1"2) 1A, — 2,0l +

| (12)
Tuong tu, ta cling co
S(ez, Az, 1h2) € S(ez, Ag, 1) +

B0, (1 +222) Iy — 0l +

22 1y — ol (12)

, Ket hop (11), (12), va B6 & 3.1, ta
ket luan

S(e1, A1, 1) € S(ey, )11» :ul)

C S(gz,/lz,ﬂz) + IB [0,_ |€1 - €2|:|
£
+B [o, ({’1 4 2Pt 2) 12, — 2,1
0
p?
+—2lyy — uzll].
€o
Suy ra,
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5(31; A #1) c 5(52; Az, #2)

+IB3[0,£I£
0

2044
+ <£1 Pg1 2) 1A,
0

P
—al+ 22 - uzn]
€o

— &

Tuong tu, ta co

S(EZI/IZI ,le) C 5(81!11! Ml)
+B [o,ﬁ|
€o

200,¢
+<£1+ PP 2)||)L1
50

—/12||+

& — &|

||li1 #2”]

Ta duoc diéu phai chung minh.

Vi du sau day chuang to rang gia thiét
cua chung to1 trong Pinh ly 3.2 da giam
nhe so vai két qua trong Anh and Tam
(2017).

Vi du 33 Cho X=W=Z=R Y=
R?, A =[0,4[, L=R,,C =

R2,e = (1,1) € intC, M =

[L2 KD =[AA+1] va f(x,y,u) =
(uy — px, puy — px). Khi do tat ca c4c gia
thiét ctia Pinh 1y 3.2 déu thoa man. Tap

nghiém S(e,A,u) = [A, A + min {;, 1]

la lién tuc Lipschitz. Tuy nhién, K(L) =
A thi khong bi chin. Do d6 két qua trong
Anh and Tam (2017) khong é&p dung
duoc.

4. KET LUAN

Céc diéu kién 6n dinh theo nghia lién
tuc Lipschitz cia anh xa nghiém xap xi
cho bai toan can bang vecto phu thudc
tham s6 trong khong gian dinh chuan
duogc khao sat. Dya trén ham Gerstewitz

va c4c tinh chat 16m giam nhe, ching toi
thiét 1ap cac diéu kién du cho tinh lién tuc
Lipschitz ciia anh xa nghiém xap xi cho
bai toan nay. Cach giai quyét van dé cua
ching tdi ¢6 thé duoc st dung de nghién
clru cac bai toan lién quan dén t6i vu tong
quat hon, chiang han nhu cac bai toan vé
quan hé bién phan, cac bai toan bao ham
bién phan,...
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LIPSCHITZ CONTINUITY OF THE SOLUTION MAPS
TO EQUILIBRIUM PROBLEMS

Nguyen Huu Danh'" and Pham Thanh Duoc?
Tay Do University

2Can Tho University of Technology

("Email: nhdanh@tdu.edu.vn)

ABSTRACT

This paper investigates the stability in the sense of Lipschitz continuity of the approximate
solution maps to the parametric vector equilibrium problem in the normed spaces. More
precisely, to achieve the Lipschitz continuity of the approximate solution maps for this
problem, we used the Gerstewitz nonlinear scalar function (a very useful tool in studying
properties solutions related to optimization problems) together with assumptions about the
relaxed conditions related to concavity properties of the objective function. We also give an
example showing that this property is weaker than the cone concavity of the vector-valued
map. Besides, the Lipschitz continuity and the uniformly bounded diameter of the constrained
map are both used. The approach and obtained results on Lipschitz continuity for this
problem are new and different from the existing ones.

Keywords: Concavity, equilibrium problem, Gerstewitz function, Lipschitz continuity,
nonlinear scalarization
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