Tap chi Khoa hoc Truong Pai hoc Can Tho

Tap 54, S6 34 (2018): 47-52

Tap chi Khoa hoc Trudng Dai hoc Can Tho
Phan A: Khoa hoc Tu nhién, Cong nghé va Moi trudng

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2018.038

UNG DUNG PHUONG PHAP VO HUGNG HOA PHI TUYEN
GIAI BAI TOAN CAN BANG VECTO MANH

Lam Qudc Anh'", Nguyén Hitu Nghia?, Nguyén Cao Phong’, Lé Phuong Thao',
D4 Thi Kim Thoan' va Pham Thi Vui'

'Khoa Su pham, Truong Pai hoc Can Tho X

’Khoa Khoa hoc Co ban, Truong Dai hoc Xay dung Mién Tay

3Phong Quan Iy dao tao, Truong Pai hoc Xdy dung Mién Tdy

*Nowoi chiu trach nhiém vé bai viét: Lam Quéc Anh (email: quocanh@ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 13/08/2017
Ngay nhdn bai sva: 03/10/2017
Ngay duyét dang: 27/04/2018

Title:

An application of nonlinear
scalarization to solve the
strong vector equilibrium
problem

T khoa:

Bai toan can bang vecto manh,

bai todn phu, phép chiéu

métric, phép vo huong hoa phi

tuyén, thudt toan chiéu ldp

Keywords:

Auxiliary problem, metric
projection, nonlinear
scalarization, projection
iterative algorithm, strong
vector equilibrium problem

ABSTRACT

In this paper, a strong vector equilibrium problem (SVEP) which objective
function given by a sum of two funtions is considered. By using nonlinear
scalarization and metric projection, a projection iterative algorithm for
solving SVEP is built. To fulfil it, an auxiliary problem (AP) for SVEP is
investigated. Moreover, some properties of objective function given by a
sum of two funtions and the relationship between two problems, SVEP and
AP, are studied. And then, a projection iterative algorithm for SVEP is
proposed. Results obtained in this paper generalize the corresponding
ones of Wang and Li (Wang and Li, 2015).

TOM TAT

Trong bai bdo nay, bdi todn cdn bang vector manh véi ham muc tiéu dwgce
cho dudi dang tong cua hai ham dwoc nghién ciru. Phép vé huéng héa
phi tuyen va phép chiéu metric dwge dp dung nham xdy dung thudt todn
chiéu ldp dé tim nghiém ciia bai todn cdn bang vecto manh (S VEP). pé
xdy dung thudt todn giai o, truée hét bai todn phu (AP) lién két véi bai
toan SVEP duoc thiét ldp. Hon nita, cac tinh chat cho ham muc tiéu dang
tong ciing véi moi quan hé ciia hai bai todn trén ciing dwoc nghién ciru
dén. Tir d6, thudt todn chiéu Idp cho bai toan SVEP da dwge dé xudt. Cac
két qua dat dwoc trong bai bdo nay la mét mé réng két qua twong iing ciia
Wang va Li (2015).

Trich dan: Lam Quéc Anh, Nguyén Hiru Nghia, Nguyén Cao Phong, Lé Phuong Thao, P6 Thi Kim Thoén
va Pham Thi Vui, 2018. Ung dung phuong phép v6 hudng hoa phi tuyén giai bai toan can bang
vecto manh. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(3A): 47-52.

1 MO DAU

toan quan trong trong t6i wu hoa nhu: bai toan tbi
uu, bai toan diém bat dong, bai toan bét dang thic

Bai toan can bang duoc gidi thiéu lan dau tién
boi Blum va Oettli vao ndm 1994 (Blum va Oettli,
1994), ké tir 6 nd da thu hat duoc sy quan tam
nghién ctru cia nhidu nha toan hoc trong va ngoai
nude. Bai toan can bang dong vai trd 16n trong 1y
thuyét t6i wu, vi n6 1a dang tong quat ciia nhidu bai
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bién phan, bai toan diém yén, bai todn cén bang
Nash,... Mot s chii d& quan trong vé bai toan can
béang d3 va dang dugc quan tim nghién ctru bao gdm
su tdn tai nghiém (Ansari ef al., 2001; Fu va Wan,
2002), tinh 6n dinh nghiém (Bianchi va Pini, 2003;
Anh va Khanh, 2007), sy dat chinh (Kimura et al.,
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2008; Anh et al., 2009) va cac thuat toan tim nghiém
(Iusem va Sosa, 2003, 2010; Quoc et al., 2012; Bigi
et al., 2013; Anh et al., 2015; Muu va Quy, 2015)
cung céc tai liéu tham khao trong do.

Sau ddy, mé hinh bai toan can bang cho ca dang
v6 hudng va dang vecto dugc gidi thiéu lai. Cho E
1a khong gian vecto topd Hausdorff thuc, X 1a tap
con khac rdng cuia E. Cho song ham cin bang nhan
gidtrithuc g : X X X > R, tiee 1a g(x, x) = 0 v6i
moi x € X. Bai toan can bang v6 hudng duoc phat
biéu nhu sau:

(EP): Tim X € X sao cho,
g%, y) = 0véimoi y € X.

Bai toan can bang v6 huéng da dugc mo rong
thanh bai toan cén bang vecto cho ca hai dang manh
va yeu, cy thé nhu sau:

Cho Z 1a khong gian vecto topd Hausdorff
thyc, € 1a nén c6 dinh, dong, 16i trong Z, (tc 1a, C
1a tap con déng ciia Z va théa min cac tinh chat
sau: V¢c,c' € C,VAER ,AceC, c+c'€C,CN
(=€) = {0}). Xét song ham can bang nhan gia tri
vecto f: X X X — Z.Baitoan can bang vecto manh
dugc phat biéu nhu sau:

(SVEP): Tim X € X sao cho vdi moi y € X,
fEy)ec.

Ham v6 huéng hoa phi tuyén duge gidi thidu lan
d4u trong bai bao Gerstewitz (Tammer), 1983. Ngay
sau d6, n6 duoc st dung rong rdi va dugc mé rong,
tong quat hoa, ddc biét hoa thanh nhiéu dang khac
nhau nhdm dap tng yéu cau nghién ctru cho nhing
truong hop cu thé. Pay 1a cong cu hiru hiéu nhiam
dua bai toan vecto manh vé bai toan vo huéng, tir d6
dé dang khai thac va sir dung triét dé dugc cac tinh
chat ndi trdi ctia bai toan vo hudng, dong thoi ciing
tranh duoc mot s6 han ché khi xur ly truc tiép trén
bai toan vecto.

Thut toan tim nghiém cua bai toan cin bang vo
huéng dugce dé cip & cong trinh ciia Tusem va Sosa
(2003), va sau d6, nhiéu két qua nghién ctru nhim
cai tién cac két qua da co cting nhu m¢ rdng cho cac
truong hop tong quat cua bai toan ban dau da dugc
cong bd trong thoi gian gan day (Wang va Li, 2015).
Nhu ching ta dugc blet, bai toan can bang vO1 ham
muc tiéu dang téng c6 rat nhiéu tng dung trong cac
bai toan thyc té, nhung dén nay chi ¢6 cac cong trinh
nghién ctru vé diéu kién ton tai cho 16p bai toan nay
(Kassay va Miholca, 2015 va cac tai liéu tham khao
trong d6) va chua co bai bao nao xem xét dén thuat
toan chiéu 1ap, mot thuat toan rat hitu hiéu (Isem va
Sosa, 2003), cho truong hop quan trong nay.

48

Tap 54, S6 34 (2018): 47-52

Tt nhiing quan sat trén, trong bai bdo nay cac
tinh chit cua ham téng duoc tip trung nghién ctru;
bén canh d6 ham v hudng hoa duge ap dung dé
thiét 14p bai toan phu lién két voi bai toan can bing
vecto manh véi ham muyc tidu ¢ dang tong; dong thoi
mdi lién h¢ vé tap nghiém cuia hai bai toan trén dugc
quan tam xem xét mot cach chi tiét; tir d6 dé xuét
thuét toan tim nghiém cua bai toan can bﬁng vecto
manh v6i ham muc tiéu ¢ dang téng. Noi dung bai
béao dugc sip xép theo bd cuc nhu sau: Myc 2 trinh
bay cac khai niém, tinh chit lién quan ma s& sir dung
trong cac phan sau. Trong Muc 3, cic tinh chat ciia
ham téng duoc thiét 1ap, ham v6 huéng hoa duoc st
dung nham x4y dung bai toan phu. Mbi quan hé giita
bai toan phu va bai toan ban dau duoc xem xét.
Ddng thoi, thudt toan tim nghiém cua bai todn cén
bang vecto manh véi ham muc tiéu ¢ dang tong
duoc dé xuit. Muc 4 dua ra cac nhan xét vé két qua
dat dugc clia bai bao ciing nhu cac hudng phat trién

cho nhiing két qua cua bai bao nay.
2 MOT SO KIEN THUC LIEN QUAN

Cho H la khong gian Hilbert thuc dugc trang bi
tich v6 huéng (, ) va chuan ||-||. Cho K 1a tap con
dong, 161, khac rong cia H. Véi bat ky x € H, ton
tai duy nhét phan tir trong K, ma ta ky hiéu P (x),
sao cho |[x — PK(x)II < ||x - y|| Vy € K. Khi @6,
Py (x) chinh phan tir trong K gan x nhat, va dugc
goi 14 hinh chiéu métric cia x 1én K. N6 dugc dic
trung boi tinh chat (Pg(x) —y, Px(x) —x) <0,
Vy e K.

Pinh nghia 1 (Tanaka, 1997) Cho E,Z 1a cac
khong gian vecto topd Hausdorff thuc, X 1a tdp con
khac rdng cua E, C 1a non c6 dinh, dong, 16i trong
Z. Anhxag : X - Z dugce goi la

(i)C-nira lién tuc dudi (viét tat 1a C-Isc) tai x, €
X néu véi bat ky 1an can V cta 0 trong Z, ton tai lan
can U cuta 0 trong E sao cho g(x) € g(xo) +V +
CVxelUnX,

(i1)C-nira lién tuc trén (viét tit 1 C-usc) tai x, €
X néu véi bt ky lan can V cta 0 trong Z, ton tai lan
can U cua 0 trong E sao cho g(x) € g(xy) +V —
C,VYxelUnXk,

(iii)C-ntra lién tuc dudi (twong tmg C-ntra lién
tuc trén) trong X néu né 1a C-nira lién tuc dudi
(twrong ng C-nira lién tyc trén) tai mdi diém x € X;

(iv)C- lién tuc trong X néu no vira 1a C-nira lién
tuc trén vira la C-nura lién tuc dudi trén X.

Pinh nghia 2 (Tanaka, 1997) Cho E,Z 1a céc
khong gian vecto topd Hausdorff thuc, X 1a tdp con
khac rong cua E, € 1a nén c6 dinh, dong, 1i trong
Z.Anhxag: X - Z duoc goi la
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(i)ntra lién tuc dudi (viét tit 1a Isc) trén X néu véi
batkyz € Z, tap L(z) ={x € X|g(x) € z—C}
dong trong X;

(ii)ntra lién tuc trén (viét tit 1 usc) trén X néu
voibatkyz € Z, tap L(z) ={x € X|g(x) € z +
C } dong trong X;

Pinh nghia 3 (Tanaka, 1997) Cho E,Z la cac
khong gian vecto topd Hausdorff thuc, X 1a tap con
16i, khac rdng cua E, C 1a nén c6 dinh, déng, 16i
trong Z. Anhxah: X - Z duoc goi la

(i)C-16i néu véi bat ky uy, u, € X va voi bat ky
(1 - Oh(uy) - C;

(iC-twa 16i néu v6i bat ky z € Z, thp {u €
X | h(u) € z—C} 105

(iii)C-tya 10i ngdt néu voi bat ky u;,u, € X va
vGi bat ky t € [0,1], ta ¢ h(tu; + (1 —t)uy) €

DPinh nghia 4 (Fu va Wan, 2002) Cho E, Z 1a cac
khong gian vecto topd Hausdorff thuce, X la tap con
16i, khac rong ctia E, C 1a nén cé dinh, dong, 16i
trong Z. Anhxa f : X x X > Z duoc goi la

(i)C-don diéu néu véi bat ky x,y € X, ta co
fey)+ f.x)e—C;

(ii)C-gia don diéu néu véi batky x,y € X, taco
f(x'J’) eC :f(y,x) € _C;

(iii)C-gia don diéu manh néu voi bat ky x,y €
X, taco f(x,y) € —C = f(y,x) € —C\{0}.

Pinh nghia 5 Cho E, Z 1a cac khong gian vecto
topo6 Hausdorff thye, X 1a tap con 16i, khac rong cua
E, C 1a nén c6 dinh, dong, 16i trong Z. Anh xa f :
X x X = Z dugc goi 1a C-gid déi xitng néu véi bat
kyx,y € X,tacé f(x,y) € —C=> f(y,x) € —C.

B6 dé 1 (Tusem va Sosa, 2003) Cho Y 14 tap con
khac rong ciia R™. Voimoi y € Y, xét tap con dong
C(y) cia R™. Gia sir cac diéu kién sau day thoa man

(i)Bao 16i cofxy, ..., x,} cua tap hitu han cac
phan tir {x,,.., Xp} cua Y chira trong ub_, C(xp);

(ii)coY, bao déng ctia bao 16i ciia Y, 1a compact.
Khi d6, Ny, ey C(y) # 0.

Phan tiép theo gidi thi¢u ham vo hudng hoa phi
tuyén ciing cac tinh chét ciia né. Cho Z 1a khong gian
vecto topd Hausdorff thyc, € € Z 1a nén c6 dinh,
dong, 161 v6i phan trong khac rdng. Liy e € intC.
Ham v6 hudng hoa phi tuyén &,: Z - R xac dinh
bdi &, (z) = min{t € R|z € te — C}.
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B dé sau day liét ké mot s tinh chat quan trong
cua ham v6 hudng hoa phi tuyen.

B6 dé 2 (Gerstewitz (Tammer), 1983) Véi mdi
r € Rva z € Z, cac phat biéu sau la dung

()¢, (z) <r © z e re—intC,
(i), (z2)<rezere—C;

(ii)é,(z) =r © z€re—aC voi aC 1a bién
cua C;

(iv)é, lién tuc;

(v)€, co tinh cong tinh dudi, tirc 1a véi bat ky
21'22 €EZta C() 53(21 + ZZ) < Ee(zl) + fe(zz);

(vi)&, thuan nhét v6i hé s6 duong, tirc 1a voi bat
kyzeZvau>0tacoé,(uz) = ué,(2).

Pinh ly 1 (Wang va Li, 2015) Gid st E, Z 1a cac
khong gian vecto topd Hausdorff thuc 10i dia
phuong, X 14 tap con khéc rdng, 161, compact cua E,
va C 1a nén c6 dinh, déng, 16i trong Z. Gia sir song
ham f: X X X — Z thoa man cac tinh chét sau:

(i)f 1a C- lién tyc.
(i) f (x,x) € C véibatky x € X;
(il)voi mdi x € X, f(x,y) 1a C-twa 16i ngit theo
bien y.
Khi d6, ton tai ¥ € X sao cho f(X,y) € C,Vy €
X.

Pinh ly 2 (Wang va Li, 2015) Gia st E, Z 1a cac
khong gian vecto topd Hausdorff thuc, X 1a tdp con
khac rdng, 16i, compact cua E, va C 1a nén c6 dinh,
dong, 16i trong Z. Gia st songham f : X X X » Z
thoa man véi mdi x € X, f(x,x) =0 va f(x,y) la
C-16i theo bién y. Néu ton tai tip mo U S E va X €
XNU sao cho f (x,y) EC,vyeEXNU thi x¥ 1a
nghiém cua bai ton cén bang vecto manh.

'3 THUAT TOAN GIAI BAI TOAN CAN
BANG VECTO MANH BANG PHUONG
PHAP VO HUONG HOA PHI TUYEN

Muc nay s& trinh bay mot s6 tinh chat lién quan
dén ham muc tiéu dang tong. Tiép theo d6 1a phan
gidi thiéu bai toan phu lién két véi bai toan can bang
vecto dang manh ma ching ta dang quan tim. Bang
cach str dung ham vo hudng hoéa phi tuyén ma ta
chuyén duogc bai toan dang vecto vé dang vo hudng
(bai toan phu). Nbi tiép sau d6 1a cac két qua vé mdi
lién quan giita nghiém cua hai bai toan trén. Va cudi
cung 1a viéc dé xuét thuat toan tim nghiém cua bai
toan cAn bang vecto dang manh.

Trong phan tiép theo, néu khong gia thiét gi thém
thi ta s€ su dung cac ky hi¢u va gia thiét nhu sau:
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Trong khong gian Euclide n-chiéu, R™, cho X 1a
tap con dong 16i khac rong ciia R™, Z 1a khong gian
vecto topd Hausdorft thyce 161 dia phuong, € 1a nén
¢6 dinh, dong, 101 véi phan trong khac rong. Lay tuy
y e € intC. Cho song ham nhan gia tri vecto f :
XX X —> Z trong d6 f c6 dang tong f(x,y) =
gx,y)+h(x,y)voi g,h: XX X - Z.Cacsong
ham g va h thoa man cac diéu kién (P1)-(P3) sau
day

(P1): g va h 1a C-lién tuc trong X;
(P2): g(x,x) =0 va h(x,x) = 0 véi moi x €
X;

(P3): v6i mdi x € X, g(x,’) va h(x,) 1a cic C-
161 trong X.

Ta xét bai toan phu lién két voi bai toan can bang
vecto dang manh nhu sau :

(AP) Tim X € X sao cho X €Ny x Lf(y),

O day Lg(y) duge xac dinh boi

Leyy = {x € X[ Sc[g(y, x)] + &[h(y, x)] <
0}, voimoiy € X.

B d¢ sau day trinh bay céc tinh chét lién quan
tap Lg(y) cua bai toan phu (AP). Cac tinh chat nay
phuc vu cho viéc thiét 1ap thuat toan trong phan sau:

B6 dé 3 Cac phat biéu sau la ding

(i) Néu X €Nyex Ly, thi f(y,x) € —C véi
moiy € X.

(i) Voi mdi y € X, tap Lg(yy la dong, 16i, khac
rong.

Chtrng minh

(i) Gid st X €Nye x Lr(y). Khido, & [g(y, x)] +
& Jh(y,x)] <0véimoiy € X.

Vi &, 1a ham cdng tinh dudi nén ta co

Elf 0] = &[g(y, %) + h(y, )] <
L9, 0] +&[h(y,0]].

Do do, & [f(y,x)] <0 v6i moi y € X. Theo
tinh chat ctia ham v6 hudng hoa &,, ta nhan dugc
f(y,x) € —Cv6imoiy € X.

(ii) Véiy € X, ta c6 &[f (v, )] = £.(0) = 0.
Do do, y € Lf(y). Vay, Lf(y) * Q.

Tiép theo, vi g va h 1a C-lién tyc, nén &, o g va
&e © hlién tyc. Hon nita, X dong, do vy Ly(, dong.

Cudi cung, v6i bat ky x;,x, € Ly(y) va bét ky
t € [0,1], theo gia thiét (P3) taco g (x,.) vah (x,.)
la C-16i. Do d6, gy tx;+(1—-1t)x,) =
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tg,x) + (A -)gy,x) —c; va h(y,tx; +
(1 -1t)xy) =th(y,x) + (1 = )h(y,x;) — ¢, véi
€1, €EC. Pat x =tx; + (1 —t)x,. Do &, cong
tinh dudi va thudn nhét voi hé sé duong, ta duoc

$lg,0)] + & [h(y, x)]
=&lgy, tx; + (1 = t)xy)]
+ & [y, txy + (1 = t)x,)]

=eltg(y,x) + (1 —)g(y,xz) —
c1]+éeth(y, x1) + (1 — (Y, xz) — c;]

S te[g(y,x1) + (1 = DE[g, x2)] + S (—c1)]
+ t&e[h(y, x)] + (1
= )8 [h(y, x2)] + §e(—c2)]

= t&[g(y, x)] + (1 — ) [9 (V. x2)]
+té[h(y, x)] + (1
— )¢ [h(y, x2)]

= tl{eo g x1) + &0 h(y, x)] + (1 = D[S
°og(y,x3) + &0 h(y,x3)]

< 0 (Vi X1,Xp € Lf(y))
Vi thé x € Ly(yy. Do vay, Lg(yy 16i.

Tiép theo 14 thiét 1ap mot s6 tinh chét lién quan
dén ham tong f. Viéc kiém ching cac tinh chat nay
dugc thyuc hién kha dé dang, nho dya trén tinh chat
céc ham thanh phan va cac khai niém lién quan. Cac
tinh chat nay dung trong céc phan tiép theo nham
thiét 1ap thuat toan giai bai toan can bang vecto
manh.

B6 dé 4 Gia s E, Z 1a cac khong gian vecto topd
Hausdorff thye, X 14 tap con 161, khac rong cua E, C
1a nén co dinh, dong, 16i trong Z. Cac 4nh xa g; h :
X —Zva f =g+ h. Khi do, cac phat biéu sau
théa man

(i) Néu g va h 1a C-lién tyc thi f ciing 1a C-lién
tuc;

(il) Néu g va h 1a C-15i thi f ciing 1a C-10i;

(iii) Néu g va h 1a C-tya 10i ngat thi f ciing 1a C-
tyra 101 ngat.

Nhu vy, cac tinh chat C-lién tuc, C-16i va C-tya
16i ctia cac ham thanh phan dugc bao toan qua ham
téng. Tuy nhién, dbi véi tinh chit C-gia don diéu, ta
can gia thiét manh hon, cu thé 1a ham thanh phan 1a
C-gia don di¢u manh va C-gia don diéu.

B6 dé 5 Gia st E, Z 1a cac khong gian vecto topd
Hausdorff thye, X 14 tap con 161, khac rong cua E, C
la nén co dinh, dong, 16i trong Z. Anh xa g:
XXX —>ZlaC-giadondi€uvah: XX X —Z1a
C-gia don diéu manh, C-gia d6i xting. Khi do, f =
g + hlaC-gia don digu.
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Cac két qua sau ddy cho biét méi quan giira
nghiém cua bai toan AP va bai toan SVEP.

Pinh Iy 3 Néu x € X la nghiém cta (AP) thi
la nghiém cua (SVEP).

Chting minh

Gia str X € X 1a nghiém cua (AP). Khi do, ta c6
X €ENye x Ly Do do, &gy, )] +
& [h(y,%)] <0 v6i moi y € X. Vi thé f(y,%) €
—C véimoiy € X.

Véi mdi y € X va t € (0,1), dat x, =ty +
(1 —t)x. Vi X 16i nén ta dugc x; € X. Va vi thé ta
cling ¢6 f(x;, %) € —C.

Mit khac, vi g (x,.) va h (x,.) 1a C-16i. Ta duoc
f(xt' ty + (1 - t)f) € tf(xt'y) + (1 -
t) f(xtlf) —C. Do vay, tf(xt' }’) + (1 -
t)f(xs, %) € f(xs, %) + C =0+ C = C. Theo tinh
16i ctia nén C, ta nhan duogc

tf(x,y) €E—-(A—- Of(x,x)+CcC+CcC.
Vi thé f(x,,y) € C. Hon nita, do g va h 1a cac
C-lién tuc, ta dugc f 1a C-ntra lién tuc trén. Tur do,
ta c6 f l1a nia lién tuc trén. Vi thé tap
{x; € X|f(x;,y) €C} dong. Do d6, ta duoc
f(x,y) € C. Vivay, x1a nghiém cia (SVEP).

Dinh 1y sau cho két qua vé bao ham nguoc lai
cua dinh ly trén.

Dinh ly 4 Gia su g 1a C-gia don di¢u va h la C-
gia don diéu manh, C-gia doi xtrng. Khi do, néu x €
X la nghiém cua (SVEP) thi x 1a nghiém cta (AP).

Chiing minh

Gid s % € X 1a nghiém ctia (SVEP). Khi do,
véimoiy € X, tacd f(x,y) € C.Dodo, g (x,y) +
h (x,y) € C.Nén

Ta xét hai truong hop nhu sau:

M

Truwong hep 1: —h(x,y) € C
Khi d6, h(%,y) € —C. Do 6, &,[h(y, %)] < 0.

Hon nira, tir (1) ta c6 g(x,y) € C —h (X,y) <
C+CcC. Khi d6, &[g(y,®)]=0. Vi vay,
& h(y, )] + & [g(y,X)] < 0. Thc 1a X 1a nghiém
cua (AP).

Truong hep 2: —h(x,y) € C

Khi d6, h(%,y) € —C. Vi h la C-gia don di¢u
manh. Piéu nay dan dén h(y, %) € —C \ {0} € —C.
Do d6, ta c6 &,[h(y,x)] < 0. Hon nita, ta dugc
—h(x,y) € C, mau thuan. Vay dinh ly da duogc
ching minh.
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Twr cac Pinh Iy 1, 3 va 4 ta thu dugc Kkét qua sau
day.

Pinh ly 5 Gia st X 1a bi chan; cac anhxa g vah
thoa mén cdc di€u kién (P1)-(P3), dong thoi thoan
man cac diéu kién sau:

(i) g 1a C-gia don diéu va h la C-gia don di¢u
manh, C-gia doi xiing;

(i) véi mdi x € X, g(x,y) va h(x,y) la cac C-
tya 101 ngat theo bién y.

Khi d6, tap nghiém clia bai toan AP khéc rong.

Trong phﬁn‘ tiép theo, thuit toan tim nghiém cua
bai toan can ba;mg vecto dang manh duoc d¢ xuat.
Thuét toan chi@u 1dp nay dua vao hai cong cu chinh
do la phép chiu metric va ky thuat ham v6 huéng
hoa phi tuyén. Theo két qua da duge ching minh &
phan trén, ta c6 tap Ly(,) 1a dong, 161, khéac rong véi
moi y € X. Nhu ta da biét, trong khong gian Hilbert,
anh cua moi di€ém x,,, qua phép chiéu metric P;, £y
1a ton tai va duy nhat. Hon nita, anh qua phép chiéu
nay dugc xac dinh mét cach tuong minh qua coéng
thirc hién cua phép chiéu. Chinh vi vay, thuat toan
sau day 1a xac dinh tot.

Thuat toan

Buéc khéi tao: chon xy € X. Pat py = ||x,]l.
Ganm = 0.

Budc 1: Tim X,,, = {x € X|po = x| < pms1}-
Budc 2: Tim y,,, € X,,, sao cho

maxyexmfe [f(y' xm)] = Ee [g(ym’ xm)] +
§e[A(m, xim)] + &

Budc 3: Tinh x,,, 1 Vv6i

Xme1 = Xm + Am (PLf(Ym) (xm) - xm)'
Budc 4: Tinh p,, 44 vOi

Pm+1 = Max{ppm, X411}

Buoc 5: Gin m = m + 1, va quay lai Budce 1.

0 day, P, () k¥ hidu cho  phép
chiéu metric 1én Le(y,y = {x € X[, [g(ym,ec)] +
E [P, )] < 03; {em), {Am} 18 cée day so thuc
thoa méin &, = 0, lim¢,,, = 0, va {A,,} € [a, 1] v6i

m-

a € (0,1) nao do.

Chuy

(i) Trong cac két qua trén, néu g = 0 hodc h =
0 thi f(x,y) tr6 thanh h(x,y) hoac g(x,y). Hon
nira, dé y rang £,(0) = 0 vi 0 € —9C. Do do, cac
két qua thu dugce & trén la sy mé rong cua cac két
qua tuong trng cua Wang va Li (2015).



Tap chi Khoa hoc Truong Pai hoc Can Tho

(i) Ham muyc ti€u f trong bai bao nay c6 dang
tong cta hai ham, f = g + h. Bang phuong phap
tuong tu, cac Kkét qua trén co thé mo rong duogc cho
ham muc tiéu c6 dang tong cua hiru han cic ham,
f=h+fat+fu

4 KET LUAN

Trong bai bao nay, bang cach sir dung phép vo
hudng héa phi tuyén va phép chiéu metric, bai toan
phu cho bai todn can bang vecto manh dugc xay
dung. Thong qua viée thiét 1ap cac tinh chat cho ham
muc tiéu dang tong cung véi viéc nghién ctru mdi
quan hé cua hai bai toan trén, thuat toan chiéu lap
tim nghiém ctia bai toan can biang vecto manh cho
treong ham muyc ti€u ctia bai toan c6 dang téng duoc
dé xuat. Két qua thu duoc trong bai bao nay la sy
mo rong két qua twong ung trong Wang va Li
(2015).
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