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THUAT TOAN GIAI BAl TOAN CAN BANG
GIA PON PIEU MANH TREN DA TAP HADAMARD
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Trong bai b4o nay ching tdi nghién cizu s hdi tu ciia phwong phdp chiéu giai bai
toan can bang gia don diéu manh trén da tap Hadamard. Véi cac gia thiét phi hop, ching
t0i chizng minh rang, cac day sinh bdi phiong phdp chiéu héi tu téi nghiém duy nhdt cia
bai toan can bang gia don diéu manh trén da tap Hadamard.
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1. GIOI THIEU

Bai toan can bang (EP), duoc gisi thiéu bai Blum va Oettli ([1]), 1a mot md hinh
toan hoc tong quét, bao gdbm céc bai toan tdi uu, bai toan bat dang thic bién phan, bai toan
diém yén ngua, bai toan diém bat dong, va bai toan can bang Nash trong trd choi phi hop
tac va mot sé bai toan khac (xem trong [2], [1], [3] va cc tai liéu tham khao dugc trich dan
trong céc tai liéu d6). Do c6 nhiéu wng dung trong cac linh vuc nhu kinh té, giao théng, xu
ly anh, ... bai todn can bang da thu hat dugc sy quan tm nghién ciu cta nhiéu nha toan
hoc. Hai van dé quan trong trong bai toan can bang 1 sy ton tai caa nghiém va cac phuong
phap lap dé tim ra nghiém. C6 nhiéu nghién ciru vé su ton tai nghiém va cac phuong phap
giai cho bai toan can bang (xem, [4], [5], [1], [6], [7], [8], [9], [10], [11], [12], [13] v& céc
tai lieu tham khao lién quan).

Trong nhimg nim gan day, nhiéu khai niém va két qua tir giai tich phi tuyén va ly
thuyét t6i wu da duoc mé rong tir khong gian Euclide sang da tap Riemann (chang han nhu
cac bai béo [14], [15], [16]). Nhiing mé rong nay di mang lai nhiéu lgi ich quan trong. Vi
du, véi viéc chon mot Riemann metric phii hop, cac bai toan c6 rang budc ¢ thé duoc
chuyén thanh cac bai toan khong rang budc, cac bai toan téi wu khong 16i ¢ thé dugc bién
thanh cac bai toan 15i trén da tap Riemann va cic song ham khong don diéu ¢ thé dugc
chuyén thanh song ham don diéu. Colao va cong sy ([17]) 1a nhitng ngudi dau tién nhién
ctru bai todn can bang trén da tap.Trong bai bao ndy, cac tac gia da chirng minh sy ton tai
cua nghiém cho cac bai toan can bang trén da tap Hadamard. Cac tac gia ciing da chung
minh su hoi tu cua phép lap Picard cho cac anh xa khong gian trong da tap Hadamard va
str dung diéu nay dé dé xuat mot thut todn xap xi nghiém cua bai toan can bang. Cac két
qua trong [17] da duoc Wang va cong sy ([18]) cai tién va mo rong cho cac da tap
Riemann tong quét bang mot cach tiép can moi. Bé tim hiéu thém vé cac két qua ton tai
nghiém cho cac bai toan can bing, doc gia co thé tham khao, (vi dy, [19], [20], [21], [22],
[23] va céc tai lieu tham khao lién quan). Mot s6 phuong phap giai cho cac bai toan can
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bang trén da tap ciing di dugc phat trién. Cruz Neto va cong sy ([24]) di trinh bay thuat
toan dao ham ting cuong dé giai cac bai toan can bang trén cac da tap Hadamard trong
trudng hop song ham can bang khong nhat thiét phai gia don diéu. Cac thuat toan kiéu dao
ham ting cuong cho cac bai todn cin bang (gia don diéu manh) trén da tap Hadamard da
duoc thao luan trong [19], [25], [26], [27]. Nhitng két qua khac lién quan dén cac phuong
phép giai cho céc bai todn can bang trén da tap c6 thé dugc tim thy trong [28], [29], [20]
Vva céc tai liéu tham khao lién quan. Luu y rang cac bai toan can bang gia don diéu manh
trong khong gian tuyén tinh da dwoc nghién ciu trong nhiéu cdng trinh va van thu hit sy
chd y cua nhiéu nha nghién cau (xem, vi du, [4], [5], [9], [6], [7], [8] [12], [13] va céc tai
lieu tham khao lién quan). Tuy nhién, c6 rat it bai bao nghién ctu vé cac bai ton can bang
gla don diéu manh trén da tap. Do do, tiép tuc mo rong cac két qua da co cho bai toan can
bang, dac biét 1a bai toan can bang gia don diéu manh, tir céc khdng gian tuyén tinh sang
da tap 12 viéc 1am can thiét va c6 y nghia. Luu y rang, nhidu két qua va ki thuat quan trong
trong cac khong gian tuyén tinh khong con dung khi 1am viée trén cac da tap. Chang han,
tinh chat <v,m — y> = <v,m — z> + <v,z — y> dang voi moi z,y,z € R" va thuong dugc su

dung khi nghién ctru cac thuat toan giai bai toan can bang trong khong gian Euclide nhung
dang thuc tuong tu khong dung trong da tap. Vi vay, ta can nhiing ki thuat méi khi lam
viéc véi bai toan can bang trén da tap.

Muc tiéu cua bai bao nay la nghién cau su hoi tu cua phuong phap chiéu giai bai
toan can bang gia don diéu manh trén da tap Hadamard duéi cac diéu kién khac nhau caa
bude di. Cac két qua ndy mé rong cac két qua twong (ng trong [6] tir khdng gian tuyén
tinh sang da tap Hadamard. Bai bao nay dong gop thém nghién ciru vé cac bai toan can
bang gia don diéu manh trén da tap Hadamard.

2. CAC KHAI NIEM CO BAN

Trong phan nay ching tdi gisi thigu mot s6 khéi niém co ban ve hinh hoc Riemann.
Noi dung cua phan nay dugc tham khao tir céc tai liéu [30], [31], [32].
Cho M 1a da tap tron, lién thong, hitu han chiéu. Ky hi¢u 7 M la khong gian tiép

xuc cua M tai z € M va TM = U T M labo tiép xuc cia M. Néu M duoc trang bi

zeM
mot métric Riemann, khi d6 M 1a da tap Riemann. Tich v6 huéng trén 7 M dugc ky
higula (--). véi chuan tuong tmg 14 || ||, . Trong trudng hop khong ¢6 sy nham 13n, ta
s&bo chisbz .
Do dai ciia dudong cong tron timg khiic  + : [a,b] — M nbi hai diém 2 véi y trong
M (thc 13, z =v(a) va y = (b)), dugc xac dinh boi L(y f || 7/(t) || dt, trong d6

V() eT  Mlaveeto tiép xtic tai (t) caa M.

Khoang cach tr mét diém p € M téi mot tdp con S C M duogc dinh nghia boi
d(p,S) = inf{d(p,q) : ¢ € 5}

Mot anh xa V: M — T'M duoc goi 1a mot trudng véc to néu V(z) € T M véi
moi z € M.
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Khoang cich Riemann d(z,y) giita hai diém z va y 1a 46 dai nho nhat cia tit ca
cac duong cong ndi chung. Khoang cé‘ch nay tao ra topd meétric trén Qa tap M. Vi
p € M var >0, ta dinh nghia hinh cau metric mé B(p,r) va hinh cau metric dong
B(p,r) tai p voi ban kinh r lan luot 1a:
B(pr)={ge M:d(p.q)<r} and B(p,r)={q€ M:d(p.q) <r},

Ky hiéu intC léqphén trong cua tap C C M véi topd sinh ra boi khoang cach d.
Khoang cach tr mot diem p € M dén mot tap con C cia M dugc dinh nghia la:

d(p,C) = inf{d(p,,q) :q €C}.

Gia st V la lién thong Levi-Civita lién két vdi metric Riemann. Mgt truong véc to
V duoc goi 1a song song doc theo mot dudng cong tron v néu V,,V=0,0 day 0 véc
to tiép tuyén khong. Néu truong véc to 4’ 13 song song doc ~, tirc 13, Vw,(f)*y'(t) =0, thi
ta noi rang duong cong v 1a mot duong tric dia. Mot duong tric dia v ndi hai diém z
v6i y duogc goi la tric dia toi thiéu néu do dai cua nd bang d(z,y) va trong trudng hop
nay, duong trac dia v duogc goi la duong trac dia cuc tiéu.

'M(f)t da tap Hadamard 1a mét da tap Riemann déy du, lién thong don, véi do cong
mat cat khong duong. i .

Tu gio tro di, chung toi s€ gia su rang M 1a mot da tap Hadamard m -chiéu.

Anh xa mil exp, : 7 M — M tai di€ém z € M xéc dinh boi exp v = (1,z)
véimdi ve T M, trongdd ()=~ (,z) 1a dudng tric dia xudt phat tir = véi van toc
v, tic 13, 4(0)=2 va 4/ (0)=wv . Cha ¥ ring, v6i mdi z€ M, anh xa mii
exp_:7 M — M la mot vi phoi, do d6 anh xa nguoc exp;1 M—=TM ton tai. Hon
nita, ta co  d(z,y) =| exp_'y || véi z,y € M batky.

Pinh nghla 2.1 ([32]) Mot tap con K € M duoc goi la 101 (theo nghia tric dja) néu
v6i moi cap diémz vay trong K, duong trac dia ndiz v6iy nam hoan toan trong K . Cu
thé, néu ~v:[a,b] — M la mot dudng tric dia théa min y(a) =z VA y(b) =y, thi
~y(ta+ (1 —1t)b) € Kvbimoit €[0,1].

Pinh nghia 2.2 ([32]) Gia s C la mot tap 16i khac rdng cia M . Mot ham
f:C — R dugc goi 1a [6i (theo nghia trdic dia) néu véi moi duong tric dia v : [a,b] — C
ham hop f o+ :[a,b] — R 1a ham 16i.

Gia str C la mot tap 16i, khac rdng ciia M va f:C — R 1a ham 16i. Duéi vi phan
cia f tai mot diém z € C duogc dinh nghia boi

Of(z) :={v e TM: f(y) — f(z) > (v,exp," y),Vy € C}.

Nén phap tuyén cua C tai mot diém z € C duge dinh nghia boi

N,(z)={veT M: (v,exp_ ' y) <0 véimoi y € C}.

Dé phuc vu cho céc ching minh, chiing ta can dén két qua sau.
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Ménh dé 2.3. ([33]). Gia stt f: M — R 1a mot ham ntra lién tuc dudiva C C M 4
mot tap 16i khac rdng sao cho f 1a mot ham 16i trén mét tip md chira C. Khi 4o, z” 1a
mot diém cyc tiéu cta bai toan min{f(z): z € C} khi va chi khi

0cOf(z")+ Nc(x*).

Gia st X 1a mdt tap con 161 dong, khac rong cia M va f: M x M — R 1a mot
song ham théa man f(z,x) =0 v6i moi x € X'. Bai todn cdin bang trén da tap Riemanian
(viét tat 1a EP) duoc phat biéu nhu sau: Tim 2~ € X’ sao cho

flz',y) >0 voéimoi y € X. (2.1)

Trong trudng hop nay, song ham f dugc goi 1a song ham cdn bang. Ta ky hiéu X~
1a tap nghiém cua bai toan can bang (2.1).

Bai toan can bang trén da tap lan dau tién dugc gidi thiéu trong [17], ¢ day tac gia da
chi ra mdt so bai todn quan trong, c6 md hinh cua bai toan can bang (2.1). Pac biét, néu
f(@,y) = (V(z),exp,' y) v6i moi z,y € X, trong d6 V la truong vec to trén da tap
Hadamard M, thi bai todn can bang (EP) trd thanh bai toan bat dang thirc bién phéan trén
da tap Hadamard, 1an dau tién duoc giGi thiéu boi Németh ([34]). Vé su tdn tai cua nghiém
cho céc bai toan can bang trén da tap dudi cac gia thiét khac nhau, ban doc c6 thé tham
khao trong [19], [20], [21], [22], [23], [18]. Mot so thuat toan giai c&c bai todn can bang
trén da tap c6 thé dugc tim thay trong [28], [19], [29], [25], [24], [26] va céc tai lidu tham
khao lién quan.

Tiep theo, ta nhac lai mot s6 khai niém veé song ham can bang.

Pinh nghia 2.4. Cho f: Mx M — R 1a mot song ham va X 13 mot tap con 16i
dong, khac réng ctia M. Song ham f duogc goi & i —gia don diéu manh trén X néu ton
tai mot h?mg sb duong 1 sao cho voi moi z,y € X', tacod

Pinh nghia 2.5. Cho f: M x M — R lamétsong ham va & la mét tap con khac
réng cia M. Song ham f dugc goi 1a thoa man diéu kién kiéu Lipschitz véi hang sé L,

va L, trén X' néu ton tai cac hang sé L, L, > 0 sao cho véi moi z,y,z € X, ta co:

f(SL', y) + f(y7 Z) > f($> Z) - leQ(iL‘, y) - LQdQ(:% Z) (22)
Nhan xét 2.1. Diéu kién kiéu Lipschitz (2.2) dugc gigi thiéu bai Mastroeni ([35]).
Trong bai bao nay, chiing t6i xét cac gia thiét sau ddi v6i song ham f :

Gia thiét (A):
(A1) V6imdi 2 € X', ham s6 y — f(z,y
(A2) V6imdi 2 € X', ham s6 y — f(z,y

) 1a ham 16i trén X'
)

(A3) V6imdi y € X', ham s6 z — f(z,y) 1a ham nta lién tuc trén trén X .

la ham ntra lién tuc dudi trén X .

(A4) Véimdi 2 € X', ham s6 y +— f(,y) 1a ham 16i trén mot tip mé chira X .
Sy ton tai nghiém ciia bai toan can bang gia don diéu manh dwoc nghién ciu trong [33].
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pinh Iy 2.1 ([33]). Gid si cdc diéu kién (A1)-(A3) théa man. Khi dé, néu f l1a song
ham gia don diéu manh thi bai toan can bang (2.1) ¢6 nghiém duy nhat.
3. PHUONG PHAP CHIEU GIAI BAl TOAN CAN BANG GIA DON BIEU MANH

Trong phan nay ching toi xét sy hoi tu caa phwong phap chiéu giai bai toan can
bang gia don diéu manh trén da tap Hadamard. Céc két qua trinh bay trong phan mé rong
céc két qua trong [6] tir khdng gian tuyén tinh sang da tap.

Xétéanhxa s : X — X dugc dinh nghia boi

s, (z) = argmin{)\f(x,y) + %dQ(m,y) (Y € X} voi moi z € X,

trong d6 A 1a mot s6 thue duong.
Ta s& gid sir ring Gia thiét (A) dugc théa man. Véi gia thiét nay, ham f : M — R

vol A > 0, duogce xac dinh boi
1
L) = AM(@y) + 5 d*(x,y)

132 mot ham 16i manh trén X . Do d6, anh xa s, hoan toan xac dinh va la mdt anh xa
don tri trén X' ([32]). Luu ¥ rang v6i moi A > 0, = 13 mot nghiém ciia bai toan can bang
(2.1) khivachikhi z = s (x) (xem [24, Remark 5]).

Ménh dé 3.1. Gia str rang song ham f: M x M — R la gia don diéu manh véi mo
dun 3 va thoa man diéu kién ki€u Lipschitz (2.2) v6i cac hing s6 L, L, trén X . Khi do,

du6i Gid thiét (A), v6i moi diém khoi dau z, € X, day {z,},_, xac dinh bi

. 1
z,., = argminqpf(z,,y) + Edz(:rk,y) (Y E X]» (3.1)
thoa man bat dang thirc

[1+2p(8 - L,)d*(z,,27) < d*(z,,27) (3.2)

k417

NPT N ]- r * o1 [N A 5 e 7 A N
voidiukién 0 < p < oL trong d6 = 1a nghiém duy nhat cua bai toan can bang (EP).
1
Chitng ~ minh. VI z_ i diém cuc tiéu cua  bai  toan

1 R S . .. )
min {pf(zk, y)+ 2 d*(z,,y) : y € X'} nén theo dicu kién t6i uu cho ham 16i (Ménh dé 2.3),

taco

0 € dlpf(z,,.) +%d2(xk,.)](xk+l) +N(z, ).

Hay 0€ p0,f(z,,, ) —exp;:+l z, + N, (2, )
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Vay ton tai v € N,(2"") sa0 cho —pv, + eXp z, €N (@, ). Suy ra
(—pv, + exp;_1 gvk,exp;1 y) <0,Vy € X.
(Diéu nay suy tryc tiép tir dinh nghia nén phap tuyén). Ta co
(exp,’ z.exp’ y) < ply,exp,’ y)VyE€X. (3.3)
Mt khéc, vi v, € N, (z"*") nén
(voexp,’ y) < flz,9)— f(@,3,,,), Yy € X. (3.4)
Két hop (3.4) vai (3.3) tach
(exp,’ z.exp’ y) < plf(z,9)— flz,2,,,)], Yy € X. (3.5)

Thay y:= 2 vao (3.5) ta co

(exp,' w,exp,’ @) < plf(z,2) — flz,m,,,)]. (3.6)
Vi z" la nghiém duy nhat cua bai toan can bang (EP), ta cé f(z, z, ) > 0. Tu tinh
chat gia don diéu manh cua f taco

fla, ,a) <—Bd(z,, .z ). (3.7)

Ap dung diéu kién lién tuc kiéu Lipschitz (2.5) véi 2 ==z, , y = Vaz=1, ta

thu duge f(z,,7, )+ f(
Suy ra

fl,2) = flo,2,,) < flz,,0) + Ld* (2,2, ) + Ld*(z,,,2).

Y

xk+17x*) Z f(xk7$ ) LdQ(xk7$A+l) L dz( k-+17 *)'

(3.8)
Két hop (3.8) vé6i (3.7) ta co
f(xpx*) - f(xkv k+1) < /de( k+1,$*) +L1d2( k’ k+1) +L dz( k+17 *)
Suy ra
f(a:k,:z*) — (xk,xkﬂ) —(B—L )d2( T, )—l—Ldz(:zk,le) (3.9)
Két hop (3.9) véi (3.6) ta co
(exp;:H xk’eXp;il :v*> <—p( - L, )d2 (ka’ ) + pL, d2( Zs k+l)
(3.10)
Mit khéc, ap dung bat d'fmg thirc so sanh cua tam giac tric dia (2.3), ta c6
(exp, @ exp! o) > [d2(a:k, g, ) +d (1) —d(z,1")].
(3.11)

Két hop (3.11) v6i (3.10) ta cd

[d2(% B)F & (@, 0) = d (2,0 )] < —p(B—L)d(w,, y0) + pLd’ (2,7, ).
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Suy ra [142p(3 — L,)|d*(z, .,z ) < d*(z,,2") + (2pL, —Dd*(z,,,2,)-

k+1?

S 1 ]
Tu diéukién 0 < p < YA taco 2pL —1<0. Vay:
1

[1+20(8 — L)«

Meénh dé duoc chung minh. ‘
Dua vao Ménh dé 3.1 ta cO thé phat trien thuat toan hoi tu tuyén tinh cho bai toan
can bang gia don diéu manh thoa man diéu kién kiéu Lipschitz (2.5). Nhac lai rang mot
ddy {z"} hoi tu tuyén tinh dén 2" néu ton tai mot sé ¢ € (0,1) va chi sé &, thoa man

z) <d(z,,2).

k+1?

d(z"",2") < td(2",2") véi moi k >k, . Mot diém x € X 1a = —nghiém ciia bai toan cén
bang néu d(z,,2") < e, trong d6 x" 12 mdt nghiém chinh xac cua bai toan can bang.

Thuit toan 3.1. Khgi tgo: Chonsaisé e >0 va 0 < p < %

1
Bét dau véi diém khéitao z, € X va k=0,
Buwéc 1: Giai bai toan t6i vu 16i manh

. 1
min 1 pf(z,,y) +5d2(:vk,y> Yy € X}- (3.12)
dé tim nghiém duy nhat z, .
Buoc 2: Kiém tra didu kiegn: ——d(z_,z Y <eVéi a= 1 . Néu

oo T J1+20(5-1,)

diéu kién thoa man thi ding lai va z_, 1a mot = —nghiém cua bai toan can bang (EP).

Nguoc lai, tathay & < k +1 va quay lai Budéc 1.
Két qua vé su hoi tu duoc trinh bay sau day 1a mot hé qua truc tiép caa Ménh dé 3.1.
binh ly 3.1. Gida swrang L, <3 va 0 < p < Sy Khi d6 day {z } sinh ra boi
1
Thuat toan 3.1 hoi tu tuyén tinh t6i nghiém duy nhat z* cua bai toan can bang (EP) va
thoa mén:

k+1

* «
d(z,, .z )< . d(v,,z,),Vk >0 (3.13)
, 1
trong do o = € (0,1).
1+2p(8 —L,)
Ching minh. Do L, < 8 va p > 0 nén 14 2p(3 — L,) > 1. Suy ra
o= L €(0,1).

Ji+20(6—1,)
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Tir két qua cia Ménh dé 3.1, ta co:
[1 +2p(/8 _LQ)]d2($k+17x ) S dQ(.Tk7x )7 Vk Z 0

* 1 *
o d@ 1)< ——— @(z.,7),VE>0
AT P R AR
< d(z ' L z),Vk>0

@) < d(z,.,

& dz,, ,20) <adz,z), Yk >0

k+1’
Vay {z,} sinh ra bi Thuat toan 3.1 hoi tu tuyén tinh ti nghiém duy nhat =" cua bai
toan can bang (EP).

Tiép theo, taco: d(z, ,,2") < ad(z,2") < ... < o*d(z,,2).
Mit khic: d(z,z") <d(z,,z, +d(z, .2 ) <dz,o_)+ad,z), k>0,
Suyra d(z,,z ) < %d( z,,7,.,), Vk > 0.

) —

Taco: d(z,2') < ——d(z,.z,).

11—«

k+1

Vay: d(mkﬂ,x*) < akﬂd(xo,:v* <2

d(z ).

0771
DPinh ly duoc chirng minh.
Thuat toan 3.1 c6 mot nhuge diém 1a dé xac dinh tham s6 p, ta can biét trudc cac hang
s6 Lipschitz. Thuat toan 3.2 dudi day khong yéu cau phai biét truéc cac hang sb Lipschitz.
Thuat toan 3.2. Khéi tgo: Chon sai s6 >0 va mot diy cac sb duong

1P, }1o0 € (0,00) théa méan

Zpkzoo, va %EpkzO

0 (3.14)
Ly z, € X va k=0,
Buwéc 1: Giai bai toan 16i manh
1
i )+ —=d(z,y):y € XL
min Pkf(l"k Y) 5 (% y):y } (3.15)

dé tim nghiém duy nhét =z, .
Buoéc 2: Néu d(z
can bang (EP).
Nguoc lai, tathay £ boi &£+ 1 va quay lai Buéc 1.

,.,,1,) < e thi dung lai va z, , 1a mot e —nghi¢m cua bai toan
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Pinh Iy 3.2 Gia srrang f: M x M — R lasong ham § —gia don diéu manh trén X

véi md dun (3 va thoa man diéu kién kiéu Lipschitz (2.5) véi cac hang s6 L, L, trén X',

L, < B.Goi {z } laday sinh boi Thuat toan 3.2 va 2" 1a nghiém duy nhét caa bai toan can

bang (EP). Khi d6, voi Gia thiét A, ton tai chi sd &, € N sao cho véi moi k > &, , taco

1

d(z, ,z) < d(z, ).
Jﬁ 14+20(3— L) (3.16)
Hon nira, a
lim L =0
- JH 1425 L,) (817)

do d6, day {z,} hoi tu manh t&i nghiém 2~ cua bai toan can bang (EP).

Chsng minh. Lap luan twong tu nhu trong chimg minh trén, véi mdi & ta cé
[1+42p,(8—L)d*(z,,,,z ) <d*(z,,2) —(1—2p,L)d*(z,, 2, ,)

Vi lim p, = 0 nén ton tai k, € N thbaman 1—2p L > 0,Vk > k. Do do, ta co:

k—o0

k+17

[14+2p,(8 = L) (x,.,,2) < d*(x,, 2 )Vk > k.
)< 1
1

Jﬁ 1120 (5 L)

i=k,

Suy ra: d(z d(z,,z )Vk > k.

A+1’

Vay: d(z, 7 ) < d(z_,x").

k Y

Dé chimg minh (3.17), ta dit o, :==2p, (3 —L,) >0, khi d6

suyra — ! <

=~

[u—

+

R

—_

+
|~
R

[
o~
S
[
=~

Tir (3.16), ta thiy T, — 2 khi & — oo. Ta c6 diéu phai ching minh.

4. KET LUAN

Trong bai bio nay, ching t6i da dat dugc mot sé két qua mai cho céac bai toan can

bang gia don diéu manh (viét tit 1a SPEP) trén cac da tap Hadamard. Ching t6i ching
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minh duoc rang cac day sinh bai phuwong phap chiéu hoi véi budc nhay phu hop hoi tu dén
nghiém duy nhét cua SPEP. Cac két qua ndy mo rong cac két qua tuong tu tir khdng gian
tuyén tinh sang da tap Hadamard.
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ALGORITHMS FOR SOLVING STRONGLY PSEUDOMONOTONE
EQUILIBRIUM PROBLEMS ON HADAMARD MANIFOLDS

Nguyen Thi Thu
ABSTRACT

This paper is concerned with strongly pseudomonotone equilibrium problems on
Hadamard manifolds. We have shown that sequences generated by the modified projection
method converge to the unique solution of the strongly pseudomonotone equilibrium
problem under given assumptions.

Keywords: Equilibrium problems, Hadamard manifolds, strongly pseudomonotone,
modified projection method.
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