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SU HOQI TU CUA THUAT TOAN LAI GHEP CHO ANH XA o -KHONG GIAN
TRONG KHONG GIAN HILBERT

e Huynh Diém Ngoc"’, Nguyén Trung Hiéu""

Tém tat
Trong bai bdo nay, ching téi gidi thiéu hai thudt todn lai ghép va thiét ldp sw héi tu ciia chiing
cho dnh xa o -khéng gian trong khong gian Hilbert. Cdc két qua nay la sw mé rong cia cdc két qua
chinh trong [2]. Pong thoi, ching téi xdy dung vi du minh hoa cho két qua dat duwoc.
Tur khoa: thuat toan lai ghép, anh xa o -khong gian, khong gian Hilbert.

1. Giéi thiéu

Trong li thuyét diém bat dong, anh xa khong
gidn va sy x4p xi diém bat dong cua 16p anh xa
nay thu hat nhidu tac gia trong va ngoai nudc
quan tdm nghién ciru. Ki thuat co ban trong xap
xi diém bat dong cua anh xa khong gidn 13 xay
dung thudt toan va thiét lap su hoi tu cia chung.
Nhiéu loai thuat toan dd dugc gidi thiéu nhu
thuat toan Picard, thuat toan Halpern, thuat toan
Mann, thudt toan Krasnoselskij, thudt todn
Ishikawa... Mot trong nhiing két qua co ban vé
xap xi diém bat dong cua anh xa khong giin boi
thuat toan Mann duoc thiét 1ap boi Reich [14].
Tuy nhién, sy hoi tu cua thuadt todAn Mann vé
diém bt dong cua anh xa khong gién trong [14]
1a sy hoi ty yeu. Vi vay, nhiéu tac gia da tim cach
cai tién thuat toan Mann dé dat duoc su hoi tu
manh cho anh xa khong gian. Nam 2003, Nakajo
va Takahashi [13] da gioi thiéu mdt loai thuat
toan kiéu Mann va duogc goi la thuat toan lai
ghép, ddng thoi thiét 1ap duoc sy hoi tu manh
cho anh xa khong gian trong khong gian Hilbert.
Ké tir d6, nhiéu loai thuat toan lai ghép khac
duoc xay dung va nhiéu két qua vé su hoi tu
manh cua nhirng thuét toan lai ghép nay cho anh
Xa khong gian duoc thiét lap [11], [15]. bé y
rang, nhiing ket qua vé hoi tu manh nay dugc
xem 1a cai tién cua nhitng két qua vé hoi tu yéu
trude d6. Nam 2015, Dong va Lu [2] da gidi
thi¢u mot thuat toan lai ghép mdi ma khong dua
trén thudt toan hoi tu yéu trude do. Déng thoi,
két qua vé su hoi tu manh cho 4nh xa khong gian
cling da dugc thiét 1ap. Ngoai ra, cc tac gia ciing
dua ra vi du chirng t6 thuat toan dugc dé xuét hoi
tu nhanh hon thuét toan lai ghép trong [13].

©) Sinh vién, Truong Pai hoc Ddng Thap.
) Truong Pai hoc Pdng Thap.

76

Bén canh viéc nghién clru xay dung nhiing
thudt todn méi, mot sd tac gia cling quan tdm
nghién ciru mo rong anh xa khong gian va nhiéu
lop anh xa phi tuyén tong quat hon anh xa khong
gian da dugc gidi thi€u. Nam 2008, Kohsaka va
Takahashi [9] da gidi thiéu mot 10p anh xa tong
quat ciia anh xa khong gian va dugc goi 1a anh xa
nonspreading. Nam 2010, Takahashi [16] da gidi
thiéu mot mo rong khéc cua anh xa khong gian
va dugc goi la anh xa hybrid. Nam 2011,
Aoyama va Kohsaka [1] da gidi thiéu mdt md
rong cua anh xa nonspreading va anh xa hybrid,
chung duoc goi 1a 4nh xa «-khong gidn. Pong
thoi, mot sb két qua budc dau sy hoi tu cho anh
xa a-khong gian trong khong gian Banach cling
dugc céac tac gia thiét 1ap. Ké tir 4o, viéc nghién
ctru sy hoi tu cho anh xa «-khong gidn bang
nhitng thudt todn khac nhau dugc mot sb tac gia
quan tam [10], [12]. Gan ddy, nhiéu thuat toan
méi dé x4p xi diém bat dong cho anh xa khong
gian va anh xa khong gién suy rong cling nhu
xap xi nghiém cua nhiing loai bai toan cén bang
da dugc thiet 1ap [3], [4], [5], [6], [7], [8].

Trong bai bao nay, chung t6i gidi thi¢u hai
thuat toan lai ghép va thiét lap sy hoi tu cua
chung cho anh xa «-khong gian trong khong
gian Hilbert. Cac két qua nay 13 sy mo rong cia
cac két qua chinh trong [2]. Pdng thoi, ching t6i
xay dung vi du minh hoa cho két qua dat dugc.
Trudc hét, ching toi trinh bay mét s6 khai niém
va két qua duoc sir dung trong bai viét.

Pinh nghia 1.1 ([2], p.1). Cho H la
khong gian Hilbert thuc, C' 1a tdp con khac
rong trong H va T:C — C la anh xa. Khi
do, T duoc goi 1a dnh xa khéng gian néu
| Tz =Ty |[<|[ 2 —y || véimei z,y € C.

Pinh nghia 1.2 ([1], Definition 2.2). Cho
H 1a khong gian Hilbert thyc, C' 1a tdp con khac
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rong trong H, sbthyc a <1 va T:C — C la
anh xa. Khi d6, 7' duogc goi l1a anh xa o -khong
gidan néu

| =Ty <ol To—y | +al| Ty—z|f H1-20) ||z —y|P
voimoi z,y € C.

Nhin xét 1.3.

(1) ([17, p. 4390) Méi énh xa khéng gian la
mot anh xa 0-khong gian.

(2) Ton tai anh xa la «-khong gidn nhung
khong la anh xa khong gian [12, Example 1.6].

Ki hituF(T)={zeC:Txr =2} la tap
hop diém bat dong cua anh xa 7' : C — C. Khi
T la anh xa a-khong gian, tap hop F(T') c6
tinh chét sau:

B6 dé 1.4 ([12], Lemma 3.1). Cho H la
khéng gian Hilbert thwe, C la tdp con 16i, dong,
khdc rong cia H va T :C — Cla dnh xa o-
khong gian, {z } la day trong C sao cho {z }

héi tu yéu dén x va lim || z —Tr ||=0. Khi
n—-+00

do, x € F(T).

B6 dé 1.5 ([12], Lemma 3.2). Cho H la
khéng gian Hilbert thwe, C la tdp con 16i, dong,
khdc rong cia H va T : C — C la dnh xa o-
khong gian sao cho F(T) = @. Khi do, F(T) la
tap 16i va dong.

B6 dé 1.6 ([11], Lemma 1.1). Cho H la
khong gian Hilbert thuc. Khi do
lu—v|P=llul’ = llv|f —2(u—vv) Vi uveH.

B6 dé 1.7 ([11], Lemma 1.3). Cho H la
khéng gian Hilbert thue, C la tdp con khdc réng
cua H,r,yyz€e H va a€R. Khi do,
D={veC:|ly-v|P<z—v|f +({zv)+a}
la tp 16i va déng.

Bo dé 1.8 ([11], p. 2403). Cho H la mét
khong gian Hilbert thuc va C' la mét tap con 16i,
dong, khac rong trong H. Khi d6, véi méi
x € H, ton tai duy nhdt phan tir P.x € C sao

cho ||z — P a|| = inf{||z — y|[: y € C}. Ta goi
danh xa P, la phép chiéu ur H lén C.

B6 dé 1.9 ([11], Lemma 1.4). Cho H la mét
khong gian Hilbert thuc va C'la mét tdp con [oi,

dong, khdc rong trong H. Khi d6, z = P néu
va chi néu <I — 2,2 — y> >0 vdi moiy € C.

Ki hitu w _{z } 1a tp tit ca cac diém
z € H sao cho ton tai ddy con cia {z } hoi tu

yéu dén z.

B6 dé 1.10 ([11], Lemma 1.5). Cho H la
khéng gian Hilbert thwe, C la tdp con 16i, dong,
khac rong cua H, day {z } trong H va

u € H. Dat q = P,u. Néu {z } la day sao cho
w {z } CC va théa man ||z, —u||</|u—q]|

vdimoin thi lim z =gq.

n——+00

B6 dé 1.11 ([2], Lemma 2.5). Cho {a_} va
{b} la day so thuc khéng dm, o €[0;1),

BeR’, sao cho o  <aa +0Bb Vi moi

n+1

+00
n€Nva Y b <+oo. Khidé, lim a, = 0.
n=1 nteo

2. Cac két qua chinh

Trudce hét, bang cach thay Tz trong thuat
toan cua (2, Theorem 3.1] boi
Bz + (11— )T'r vamdrong tir anh xa khong

gian sang anh xa o -khong gidn, ching to1 gidi
thiéu mot thuat toan lai ghép va thiét lap sy hoi
tu cua thudt toan nay cho anh xa o -khong gian
trong khong gian Hilbert.

DPinh li 2.1. Cho H la khong gian Hilbert
thwe, C'la tdp con l6i, déng, khdc rong cia H
va T :C — C la anh xa o -khong gian sao cho
F(T)= @. Ldy w2, € Cbdt ki va C,=C,

(
xétday {z }, {2, } xdc dinh boi
% =0z, - )8z +(1-06)Tk]

nH
C ={z€Cllz,, ~2If<a, ||z, —2If +1~a) |z, —2[ }
Q ={z€C: <:c" —4T, 73:0> <0}

R,

T Tiorg

7H~1:
. [N
voi {a } C[0;0], 06[0;5) va 0<f3 <a<l

Khidé, {z } va {z } hoi tu manh dén PmeO.
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Chirng minh. Ta chirng minh theo céc
budc sau.

Budc 1. Chimg minh C va Q la tdp 16i

va dong véi moi n € N.
Trude hét, bang cach sir dung Bb dé 1.6, ta dugc
C, ={z€C 2, —2If<q, ||z, —z|f Hl1-a))||z, —2IF}
=zeC:llz,, —2IPlz, —2IF 4o (ll 2, —2IF —llz, —=2IF)}
~z€C| 2, —zIf |z, —2IF +a, (|2, —z, If +2(z, —z,,z, —2))}
={zeCi|| 2z, —z|fd|z, —=|f +<Q‘Wn annzn,z>
to, (12, 2, IF +2{z, —z,.2,)}
Theo B6 dé 1.7, ta suy ra C, latap 16i va déng.
Tiép theo, ta thay rang () = C N H  trong
do H :{ZEH:<:1: —2,T —J:>§0}. Vi H la
n n n 0 n
ntra khong gian hoac toan by khong gian H nén

tir gia thiét ciia C, ta suy ra Q, latap 16i va dong.
Budc 2. Chitng minh F(T) CC  véi moi
n € N.
Véi p € F(T), tacod
12, —pIF=llaz, +1-a 8z, +1-6)Tz ] -p|f
=llaz, —ap+Hi-e 8z, +1-4)E | +ap—plf
=llo(¢, —p)+1—a )8z, +1—-8 )Tk, —pl|f
<a, ||z, —plf +1-a)| Bz, +1-6 )Tk, —p|f
—a (=02, ~Bz,~1—4), I
<a ||z, —plf +0~a)ll Bz, +1-B)T, —plf
=a, ||z, —pIf +1—a)l| Bz, —Bp+1-3 )T, +Bp—plf
=a, ||z, —plf +1—a)l| Bz, —p)+1—B)(T, —p)|f
<a ||z, —plf +A-)3 |z, —plf +0=5)| 7z, ~plf
B8z, ~T,If]
<a |1z, —plf +1—)[8 |z, —pIf +0-8)|| T, —p|f) (21
Mait khac, do 7' 1a &nh xa o -khong gian nén
I -plf= 1~
<a|| T, —plf +a| = | -2z, —p|f

=al| Tz, —p|f +1—a) |z, —pIf -
Do d6 || Tz, —p|P<]|z, —p|F
hop véi (2.1) ta dugc

Iz, —plF<ay llz, —pIf +—)I3 Iz, —plf +1=3)]z,pIf]
=0 ||z, —pIf +0-e)llz,—plf -

Khi do, két

Suy ra peC . Vay F(T)CC véi moi
neN
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Buéc 3. Chitng minh F(T) C Q véi moi

n € N.
Véin=0taco

Q,={z€C: <xn —z,0> <0}=C.Do F(T)cC
nén F(T) C Q,.

Gia sit F(T)CQ, véi n>0 Lay p € F(T),
ta chimg minh p € @ , . Theo budc 1, ta suy ra
C NQ latap 16i va déng. Hon nira, theo budc
2va F(T)CQ, taclingcod = F(T)CC NQ,.
Do do, C NQ latap 16i, déng va khac rong.

Doz = P,z néntheo Bo dé 1.9, véi moi

¢,nQ,”0

yeC NQ ,taduge

<x0 LY xn+1> <0 (2.2)
Vi pe F(T)C C NQ nén theo (2.2), ta

cod <x0 — T D~ $n+1> <0. Suyra pe@
hay F(T)CQ . Do d6 F(T)CQ vé&i moi
n € N.

Budc 4. Chirng minh Tllianx |z —=z =0

Theo B6 dé 1.5 va gia thiét F(T) = @, ta
c6 F(T) 1a tap con 16i, dong va khac rdng ciia
C. Theo B dé 1.8 ton tai ¢ € F(T) sao cho
q= PF<T)x0. Theo dinh nghia @) , v6i 2 € C ta
co <x0 - :c”,z—xn> <0 hay z = PQ z,. Do do,
theo Bo d¢ 1.8, ta ciing ¢ ||z, -z <[z, — ||
véimoi z € Q) .

Vi g€ F(T)CQ, nén

|z, =z, <=, —qll. (2.3)

Vizg = Pcn o, o nén z €@ . Dodo,
<xﬂ —z T —x0> <0. Suy ra <In+1 o Io> > 0.
Khi do, st dung Bo6 dé 1.6, ta dugc
., —z,If
==, —z,—(z, —2)|F
=z, —u IF—| T -1, I —2<yr:”+1 -z, —x0>
<z, —g | =z, —z|F. (24)
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Tu (2.3) va (2.4), ta dugc

N

O EEA

n=1

=

< (II%. =, I =z, ==, )

:H =3, [P =Nz, =2, IF +-ll gy, —2 F —ll2y —=, I
:H _%‘F_Hxl_ []H
S||q_ () ||2 _||I1 _I() HZ .
+00
Diéu nay dan dén chudi s6 duong » ||z — If
n=l
hoitu. Dodo lim ||z —=z [|=0

n—-+00

Budc 5. Chimg minh lim ||z —z |[=0
n—+00

Vd nl_l)l:._noo H Zn+1 - xn H: 0
Tacoz , = Panx nén z  €C . Dodo
2
H Zn+1 _$7H~1 ||
2
<a llz, -z, If Hl-a)llz, ~z,, |
—Oénllzn—ﬂfn— o o) Hl—a) [z~ |
:Oén(”Zn—ﬁC || +||xn+l_xn,|| _2< $n’xn+l_xn,>)

+i-a)llz, -z, If

n+l

—a(lz ~a, IF +lla,, —a, |F +2(z, —o,2 —a )

n+l1 n n+l1
r-a)llz, ., IF. 29
Mat khac
2 <zn - xn’ xn - xn+1>
<2z, -z |l.llz, -z, (2.6)
dz, —z, [ +lz, —z,,, I
Do do, tir (2.5) va (2.6), ta dugc
|| Zn+l _xll+l ||2

<2%(lz,—z,IF +lz,, 2, F)+0-a)llz, -z, I
=20, ||z, —z, [ Hl+a)|lz, -z,
§20|\z”—:c" i 2|z, -z, P (27)

Ii
n+l

+00
Vi 20 €[0,1) va chudi sb EH T -

Iy

.
hoi tu nén tir (2.7). sir dung B 48 1.1, ta duoe
lm ||z, - 0. @8)
Ta lai co
Nz, —z, [Hlz,, -z, tz,, —=z
ANz —z M +lz,, —=2 |

Két hop véi liﬂnw |2, =, |F va

lim ||z
n—+400

— 2z ||=0 tadugc

lim 12, —z, |=0 (2.9)

Buéc 6. Chirng minh hm | Tx, —z [=0

n—-+

=p=P, 2.

lim z P20

n—+400

va lim » =

n—+oo "

Ta co
Z’n,+1 O[”Z" +(1 Oé )[/BTL:L;L +(1 n)ﬂ ]
=az —az +oz +1—a bz —x +1—0 Ik +z |
[

z)+az Hl-a )= )Tk, —z )+ ]

BTk, —z ) +z

=a(z,—
z)+H1-a, )1
Diéu nay dan dén
(l-a)1-8 )Tz, -z,)=
Suy ra

| Tz, —x ||
S|z, =, It ||, = |

(l—a)1-g) ™

1
< - - — - -
ST TR L S e Ty
Két hop véi (28) va (29), ta

lim || Tz —z |[=0. Bang cach st dung Bo

n—+400

dé 1.4, ta co w (v )C F(T). Két hop didu nay

v6i (2.3) va str dung B6 dé 1.10, ta c6
lim z =gq.

n—-+00

Suy ra {z } hoi tu manh dén PF(T)xO. Ta

= (2, —

n:n

(Zn-H - xn> + an,(xvz - Zn>'

duoc

(2.10)

cling c6
2, —qlHlz, —z, + 2, —qll
<z, =z, [+ 11z, —qll.

Két hop véi (2.8) va (2.10), ta duoc
lim ||z —q[=0 hay lim z =gq. Vi vay
n—+00 n—+00

{z } hoi tu manh dén PF(T)%
Bang cach thay doi vai tro cua rova z,

trong cach xac dinh z

cua thuat toan trong
DPinh li 2.1, ching t61 gidi thi¢u mot thudt toan lai
ghép tuong ty nhu trong Dinh i 2.1 va thict 1ap sy
hoi tu cua thudt todn nay cho anh xa o -khong

gian.
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Dinh li 2.2. Cho H la khong gian Hilbert
thwe, C la tdp con l6i, dong, khdc rong cia H
va T :C — C la danh xa a -khéng gian sao cho
F(T)=@. Ldy z,,2, € Cbdt ki va C,=C,

0770
xét day {z },{z } xdc dinh boi
Zn+1 :anxn +(1 _an>[ﬁ nzn +<1 _@L)Rn]

2 2 2
G, ={z€C| 2, =2 <q, ||z, —2[F Hl=ay)l| 2, =[] }

Q ={z€C: <:1:77 —4T, fx0> <0}
Ty =100 T

1
voi {a } Cla;b], a,be(g;l) va 0<B <a<l.

Khi ds, {z } va {z } héi tu manh dén I
Chirng minh. Theo chiing minh cta Dinh li
2.1, taduoc C,, Q l1atap 16i, dong va

lim ||z, —z [F0, lm ||z —z [=0.(211)
n—400 Nn—-400

Khi do,

H ZnHrl _Zn H = H an _xnﬂ +l‘n+l _:Bn +$n _Zn H
S || zn+1 _:L;IH || +H xn+1 _'Z;z || +|| 'Z;z _zn || .
Két hop véi (2.11), ta duoc
nlirflm l2,.,—2, II=0. (2.12)
Ta lai co
| T2, =z, ||
1 o
s 2, =2 [+————— Iz~ |
(1—a)1-5) (1—a)1-5)
1 o
S— zZ —Z ||t———||z —2x ||.
(170')(1760 H n+l n H (1*0’)(1*@) H n n H

Két hop voi (2.11) va (2.12), ta duoc
lim || Tz, —z |=0. Sir dung B6 dé 1.4, ta
n—-+o0 ' '

c6 w_(z,) C F(T). Két hop diéu nay véi (2.3)

va sir dung B dé 1.10, ta c6 lim z, =4q. Vay

n—+00

{2,} hoi tu manh dén P, z,.

Ta cling c6
lz, —alHlz, -2z, +2z, —qll
<z, =z, [ +11z, —qll.

Két hop v6i (2.11) va lim 2 = g, ta dugc
n—+00

lim ||z —q|=0 hay lim z =gq. Vi vay
n—-+o00 n—+oo
{z } hoitu manh dén PF(T)Jio. ]
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Trong Dinh 1i 2.1 va Pinh li 2.2, bang cach
chon 3 =0, ta dugc hai h¢ qud sau. Céc Kkét
qua nay la sy mé rong cua [2, Theorem 3.1] va
[2, Theorem 3.2] cho anh xa « -khong gian.

H¢ qua 2.3. Cho H la khong gian Hilbert
thuc, C'la tdp con loi, dong, khdc rong cia H
va T :C — C la anh xa o -khong gian sao cho
F(T)=@. Ldy z,, 2, €C bitkiva C, = C, xét
day {z }, {z, } xdc dinh boi

ZvH»l = Oé”Zn + (1 - aﬂ)Tz

n

X 2 2 2
C, ={z€Clz,, —2I[<a, |z, —2I Hl-a)llz,— 2|}

Q ={zeC: <xﬂ -2, —x0> <0}

'Tn+l = }DC” nQ, x() ’

1
voi {a } C[0;0], o€ [0;5). Khi do, {z } va

{z,} hoi tu manh dén PF(T)%'

Hé qua 2.4. Cho H la khong gian Hilbert
thwe, C la tdp con l6i, dong, khdc rong cia H
va T :C — C la anh xa o -khong gian sao cho
RT)=a Ldy z,,2, €C bdt ki va C, =C, xét

day {z },{z } xdc dinh boi

2= +(1—a)Tz

n+l non n

. 2 2 2
C,={2€C:llz,, —zI[<a, |lz, —z[[ H1-a)llz, -2}
Q, :{ZGCZ<CE" — 2T, —$0> <0}
$n+l = P’C ﬂQﬂxl)’

voi {a, } Cla;b] va a,b e (%;1). Khi dé, {z }

va {zn} hoi tu manh dén PF(T)zO.

Vi mdi anh xa khong gian 1a mot anh xa
0-khong gian nén tor H¢ qua 2.3 va H¢ qua 2.4,
ta nhan dugc két qua sau.

Hé qua 2.5 ([2], Theorem 3.1). Cho H la
khéng gian Hilbert thwe, C la tdp con 16i, dong,
khic rong cia H va T:C — C la dnh xa
z €C

0770
batkiva C = C, xétday {z }, {z } xdc dinh boi
z, ,=az +(1-a)l

n+l n
C, ={z€Clz,, —2If<a,llz,—zIF Hl-0a,) ||z, —z[F }
Q, :{ZEC:<$” — 2,1, —q:o> <0}

znﬂ = PC ne, 1'07

n

khéng gian sao cho F(T)= @. Liy x
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N | =

voi {a } C[0;0], o €[0;=). Khi do, {x } va

{z,} hoi tu manh dén PF(T)J:O.

Hé qua 2.6 ([2], Theorem 3.2). Cho H Ila
khéng gian Hilbert thue, C la tdp con 16i, dong,
khac réng ciia H va T : C — C' la danh xa khéong
gian sao cho F(T) = @. Ldy 7,2, €C bt ki va

C,=C, xétday {z_}, {2, } xdc dinh boi

szrl :Oéna:;l +(170617)Tz71
C ={zeC|z,, —z|f<a ||z, —2|F H1-a )|z, —2|F }
Q ={zeC: <xn -2, fx0> <0}

T =Hy gy

1
voi {a } C [a;b] va a,b e (5;1). Khi do, {z } va

{2 } hoi tu manh dén PF(T)xO.

Cudi cing, chang toi xdy dung vi du minh
hoa cho su hoi tu cua thuat toan trong Dinh 1i 2.1.
Vidu2.7.Cho H = R, C = [0;4]. Xét hai

day {z }, {z } trong C xac dinh boi:
€ [0;4] bat ki,
z, ., €{u, €C NQ :|u, —=, | nhd nhét}

Z() ) xU

va

4n +2

e—n—lz + (1 o e—n—l) (—>’ r =4
ot —n—1 (1 77171> ( n ) 4
e z +(1l—e T ), T *
n n+1 n n

voi n € N, trong do:
G=G
C ={z€C|z,, — P<e™ |z —zf Hl—e" )|z, —2[}

v6i n € N,
Q ={z€C:(z, —2)(x, —z,) <0} véi neN.
Khi d6, lim z = lim z = 0. That vay,

n—+00 n—-+00
xét anh xa T :C — C duge xdc dinh boi
0, x =4

a1
Tz:2 K an:e", ﬁn:
T = ’ ’
b

n
n+1'

1
Khi do, OSan<§, 0§[3H<1 vol moi

n € N, T la anh xa a-khong gian [12, Example
1.6] va F(T) = {0} = @. Nhu vay {z },{z }
thoa man gia thiét Pinh 1i 2.1. Do do,
lim z =P,z =0.

lim z =
notoo ™ F(T)™0

n—too M
Mat khac, 7' khong 1a anh xa khong gian
nén HE qua 2.5 khong &p dung dugc cho hai day

{z,}, {z,}:
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COVERGENCE OF HYBRID ALGORITHMS
FOR o -NONEXPANSIVE MAPPINGS IN HILBERT SPACES

Summary

In this paper, we introduce two hybrid algorithms and state their convergence theorems for
a -nonexpansive mappings in Hilbert spaces. These results are generalizations of the main ones
found in [2]. In addition, we provide illustrations for the obtained results.

Keywords: hybrid algorithm, o -nonexpansive mapping, Hilbert space.
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