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ABSTRACT

In this paper, a convergence theorem by the hybird Ishikawa
iteration for a family of mappings satisfying condition (E,) in
Hilbert spaces is established. Also, some results for the
convergence of the hybird Ishikawa iteration for nonexpansive
mappings and mappings satisfying condition (E,) in Hilbert
spaces are derived from the obtained theorem. In addition, an
example is given to illustrate the convergence for the hybird
Ishikawa iteration for a mapping satisfying condition (E,) in
Hilbert spaces.

TOM TAT

Bai bdo nay, mét dinh li vé sw hdi tu cia day ldp hon hop kiéu

Ishikawa cho ho énh xa théa man diéu kién (E ) trong khong gian
i

Hilbert dugc thiét ldp, tir do suy ra mot 56 két qua vé su hoi tu clia

day lap hon hop kiéu Ishikawa cho anh xa khong gian va dnh xa

thoa man diéu kién (E,). Dong thoi, nghién ciru ciing xday dung vi

du minh hoq cho sw hoi tu cua day lap kiéu Ishikawa cho anh xa
théa man diéu kién ( E,) trong khong gian Hilbert.

Trich dan: Nguyén Trung Hiéu va Truong Cam Tién, 2017. Sy hoi tu ciia day 1dp hdn hop kiéu Ishikawa cho
ho anh xa théa man diéu kién (E,) trong khong gian Hilbert. Tap chi Khoa hoc Truong Pai hoc

Cén Tho. 50a: 12-20.

1 GIOI THIEU

Trong li thuyét diém bét dong, vin dé xap xi diém

nhitng diy 1ap téng quat hon dé nghién ctru sy hoi
tu manh cua day lap cho anh xa khong gian. Nam
2003, Nakajo va Takahashi da gigi thi€u phuong

bét dong clia 4nh xa khong gidn dugc nhiéu tac gia
quan tdm nghién ctru. Chia khdéa quan trong cta
nhitng xép xi la day lap. Mot $6 loai day lap co ban
da duogc gigi thiéu nhu day lap Mann, day lap
Halpern, diy lap Ishikawa,... va nhiéu két qua vé
su hoi tu yéu ciing nhu sy hoi ty (manh) cua nhitng
day 1ap nay cho anh xa khong gidn da dugc thiét
lap. Gan day, mot sd tac gia nghién ciru xdy dung
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phap hinh chiéu (phwong phap CQ) dé xay dung
day lap suy rong tir day lap Mann va duoc goi 1a
day 1ap dang hdn hop kiéu Mann, dong thoi thiét
1ap dugc sy hoi tu manh cia day ldp nay cho anh
xa khong gidn trong khoéng gian Hilbert. Nam
2008, Takahashi et al. 43 m& rong két qua cua
Nakajo va Takahashi (2003) cho ho anh xa khong
gidn trong khong gian Hilbert va dé xuit mot mo
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rong cta day 1ap hdn hop kiéu Mann bang cach bt
di tap Qn trong day lap cta Nakajo va Takahashi

(2003) . Nam 2006, Martinez-Yanes va Xu da st
dung phuong phap CQ dé xay dung day lap hon
hop kiéu Halpern va day lap hén hop kiéu
Ishikawa, dong thoi thiét lap duogc sy hdi tu (manh)
cua nhitng loai day ldp nay cho anh xa khong gian
trong khong gian Hilbert. Sau do, mot s6 mo rong
cua day lap hdn hop kiéu Halpern va day lap hon
hop kiéu Ishikawa cho 4nh xa khong gidn c6 mbi
lién h¢ tiém can trong khong gian Banach da duogc
thiét 1ap (Kim, 2008; Qin et al., 2008).

Bén canh viéc xdy dung nhing diy lap tong
quét, mot s tac gia cling gidi thiéu nhimg mé rong
cua anh xa khong gian. Nam 2008, Suzuki da gidi
thiéu mot mo rong cua anh xa khong gian va dugc
goi 12 anh xa thoa méan diéu kién (C) va thiét lap
mot sb két qua ban dau v& sy hoi tu cho anh xa
thoa man diéu kién (C). Nam 2011, Garcia-Falset
et al. d3 gi6i thiéu mot téng quat cla anh xa thoa
min didu kién (C) va duoc goi 14 4nh xa thoa méan
diéu kién (E,). Déng thoi, mot s két qua ban dau
vé su hdi tu cho anh xa théa man diéu kién (E,).
cling dwoc thiét 1ap (Bagherboum, 2016). Tuy
nhién, nhiéu két qua vé sy hi tu cua day lap dang
hon hop cho 4anh xa khong gidn chua dugc khao sat
cho anh xa théa mén diéu kién ( E“)_

Trong bai bao nay, bang cach bét di tap Qn

trong ddy lip kiéu Ishikawa cua (Martinez-Yanes
va Xu, 2006), nghién ctru mé rong két qua chinh vé
su hoi tu cua day lap dang hon hop kiéu Ishikawa
cho anh xa khong gian trong (Martinez-Yanes va
Xu, 2006) sang ho anh xa thoa min diéu kién

(Eﬂ) trong khong gian Hilbert. Tu do, nghién ctru
dua ra mot sd két qua vé su hoi tu cua day kflp cho
anh xa khong gian va anh xa thoa man di€u kién
(E#).Déng thoi, bai bao ciing xdy dyng vi du
minh hoa cho sy hdi tu ctia day lap kiéu Ishikawa
cho anh xa thoa min diéu kién (Eﬂ) trong khong
gian Hilbert.

Tru6e hét, nghién ctru trinh bay mot so khai
ni¢ém va ket qua duge su dung trong bai vict nay.
Nhimg khai niém va ket qua nay duoc trich ra tir
nhiing két qua trong (Martinez-Yanes va Xu, 2006;

Marino va Xu, 2007; Garcia-Falset et al., 2011;
Zhang et al., 2014).
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B6 dé 1.1. Cho H la mét khéng gian Hilbert
thuc. Khi do, véi moi u,v € H va \ €[0,1], &
co

[lw =l =1JulP + []olf" —2(u,v)
= lulP =[] olP = 2(u—v,v).
A+ (L= Aol = NJulf +(1—
A=A [u— ol

(M

Mol

2

B6 dé 1.2. Cho H la mét khéng gian Hilbert
thuc va C' la mét tdp con 16i dong khdc rong trong
H. Khi dé, véi moi x € H, ton tai duy nhat phan

tr P.xeC sao cho ||z—Faf|=if{||lz—y|:yeC}.
Ta goi anhxa P, : H — C la phép chiéu tir H
len C.

B6 dé 1.3. Cho H la mét khong gian Hilbert

thuc va C' la mét tap con 16 dong khac rong trong
H. Khi dé, »=Pua néu va chi néu

<m—z,z—y>20v0”im0iy€6’.

Bo6 dé 1.4. Cho H la mét khéng gian Hilbert
thwe va C la mét tdp con 16i déng trong H. Khi
s, D={veC:|ly—f <|lz—df +(zv)+a}
la tdp l6i va déng véi x,y,2 € Hva a € R.

Pinh nghia 1.5. Cho HIla mot khong gian
Hilbert thyc, C'1a mot tap con khac rong trong H
va T : C — C 1a mdt anh xa. Khi d6, anh xa T'
dugc goi 1a modt dnh xa khéng gidn trong C' néu
| Tz — Ty|| <[z —y]| véimoi z,y € C.

Pinh nghia 1.6. Cho H1i mot khong
gian Hilbert thyc, C'la mot tip con khac rong
trong Hva T :C — C 1a mot anh xa. Khi do,
anh xa T duoc goi 1a thoa min diéu kién (E,)
=1
|z = Tyl| < pl|z = Taf| + ||z —y]|vei
x,y € C.

trong C néu ton tai sao  cho

moi

Nhian xét 1.7. Moi dnh xq khéng gidn la mot
danh xa théa man diéu kién (Eﬂ) véi p=1.

Vi du sau chtng t6 ring ton tai anh xa théa méan
diéu kién Eﬂ)nhung khong 1a anh xa khong gian.

Vi du 1.8. Cho R 14 khong gian dinh chuan
v6i chuan gia tri tuyét d6i, C' = [0,8] la tap con

cia R vaanhxa T :C — C dugc x4c dinh boi
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0 khi x=8 )
) Khi @6, T 1a anh xa thoa
4 Kkhi x=38.

X =

mén diéu kién (Eﬂ)véri p =2 nhung T khong
la 4nh xa khong gidn. That vy, voi z,y € C ta
xét cac truong hop sau:
Truong hop 1. © =8 va y = 8. Taco
||z = Tyl|=[8 — 4 = 4, ||z — Txl|
=8 —4[=4, ||z -yl =8 —8= 0.
Khi do, ||z —Ty| =4 <8=2|z—TH| + ||z — 4|

Truong hop 2. © = 8 va y = 8. Tacod

|z =Tyl = |z = 0] = z, ||z —Txl]

=lz =0 ==z |lz—yll= |z -y

Khi do,

=T}l =2 <2z + |z —yf =F|o—Ti| +[lz—y|.

Truong hop 3. © =8 va y = 8. Tacod

|l = Tyl| =8 = 0| = 8, || — Tx|

=[8=4[=4, [z —yl[=[8 -y

Khi do,

lz =Tyl =8 <8 + [8—y

= 2|z —Tzl| + [|z —yl|.

Truong hop 4. © = 8 va y = 8. Tacod

|z =Tyl = |z — 4|, ||o — Tx|

=lz =0 ==z |lz—yll=|z-8

Khi do,

lz = Tyll = o — 4| < 20 + |o —§

= 2|z = Tul| + [lz —ll.

Vay [|lz = Tyl| < 2|z — Tal| + [|z —yl| voi
moi z,y € C. Piéu nay c6 nghia la T théa man
didu kién (Eu) trong C' véi p = 2. Mit khic,
T khong la 4nh xa khéng gidn. That vay, chon
=28 va y =5, ta co
| Tz — Ty||= 4 > 3 =||lz —y|| hay T khong
1a anh xa khong gian.

Cho 4nh xa T:C —C va ki hiéu
F(T)={r€C:Tr =x} Ilatap hop diém bat

d6ng cua anh xa T', ta c6 dinh nghia sau.
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Pinh nghia 1.9. Cho H 1a mét khong gian
Hilbert thuc, C' 12 mot tip con khac rong trong H

vi T :C—C 1la cic anh xa théa min

F=()F(T,)=@. Khido,ho {7} duoc

n=1

goi 1a déng déu néu véi {z} 1aday trong C' sao

cho limz =2z va lim||lz —T z || =0 thi
n—oo n—o00 " nen
reF.

2 CAC KET QUA CHINH

Trude hét, nghién clru thiét 1ap mot s6 tinh chét
ciatip F(T) voi T 1a anh xa thoa man diéu kién
<Eu) trong khong gian Hilbert thyec.

Ménh dé& 2.1. Cho H la mét khong gian
Hilbert thuc, C' la mét tdp con dong trong H va

T :C — C la anh xa théa mén diéu kién (Eu)'
Khi d6, F(T) la tdp dong trong C. Hon nita, néu
C la tp loi thi F(T) ciing la tap 1oi.

Chimg minh. Lay {z } C F(T) sao cho

lim z =2z € C. Do T laanh xa thoa man diéu
n—oo

kién (E) nén ||z —T2|| =]z — 2, + 2, — T7|
<llz, =4l + Iz, = T=||

<l|lz, —2l| + pllz, =Tz || + ||z, — 2|
= 2Hzn —2||.

Do lim z =2z nén |[z—Tz|| = 0. Ditu

ndy c6 nghia la z =Tz hay z € F(T).
F(T)1a tap dong.

Vay

Gia st C la tap 16i. Ta ching minh F(T)
ciing 1a tap 16i. V6i X € [0,1] va z,y € F(T), ta
chimg minh z = Az + (1—-\)y € F(T). That

vy, do T' 13 4nh xa thoa man diéu kién (Eu) nén

||z —T2|| < pl|z — Ta| + ||z — 2| = ||z — 4|
=|lz =Xz —(1=Nyl| = A= Nl|z -4,
Iy =T < plly =Ty +|ly—=z|l= |y—~

= [ly =z = (1=l = Az —yll.
Do d6, sir dung B6 dé 1.1(2) ta dwoc
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|2 =Tz |P=| (z = T2) + (1= A)(y — T2) |
=Mz —Te|f + (1 =Ny - Tz ]
“M1=N) [z =yl

SAL=M e =y P+ A=AN [z —y|F
AN [a -y |P=0

Diéu nay din dén z =Tz hay z € F(T).Vay
F(T) ciing 1 tap 16i.

Ménh dé 2.2. Cho H la mét khéng gian
Hilbert thuc, C la mét tdp con dong trong H,

T:C — C la énh xa théa man diéu kién (Eu)

va day {z } CC sao cho limz =z va

n—oo

lim ||z —Tz ||=0. Khids, x € F(T).

Ching minh. Do 7T thoa méin diéu kién

(E/L) trong C' nén
|z, =Tl < pll@, Tz, |+ ]z, —2||.

Két hop voi gia thiet limz =z va

n—oo
limH:E —T& || =0, ta suy ra limHm —Tnf| =
n n n

hay lim z = Tz. Kéthop véi lim T, =T va

n—00 n—00
tinh duy nhét cua giéi han ta dugc z = Tz. Do
do, x € F(T).

Pinh i sau 1a mét mé rong cia Dinh 1i 2.1
trong (Martinez-Yanes va Xu, 2006) tr anh xa
khong gian sang ho cac anh xa thoa man di¢u kién

(Eﬂ) trong khong gian Hilbert thyc.

DPinh li 2.3. Cho H la mot khong gian Hilbert
thue, C'la mot tap con 16i dong khdc rong trong

Hva T :C— Cla cic anh xa dong déu théa

o0
mén diéu kién (E,) sao cho F = ﬂ F(T

n=1

Véi xo €H7 da[ Cl :C va .’171 :Pclxoa

= J.
xeét

day {x} trong C xdc dinh boi
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= IB(L'Z'H +(1_5TL)1—;L'Z'7L
yn = anxn —"_ (1 - TL>1—;LZ7L
Co={vel, :lly, =l <z, —of
+ (L=a,) (|2, = Il=,IP
+ 2< -2z ,v>)}
mn-‘rl = PC”H.'I}O,TL € N’

trong do {Ozn} va {,BH} la hai day trong [0,1] sao
cho a, <1—6 voi 6 € (0,1], véi moi n € N*
va {3 } hoi tudén 1. Khi ds, {x } hoi tu dén
z, = Ppx,.

Chirng minh. Ta chimg minh theo cac budc
sau.

Buoc 1. Chirng minh Cn la tap 16i va dong véi
moi n € N".

Vé6i n=1, taco C,=C la thp 16i déng
trong H.

Gia su C'n 14 tap 16i va dong véi moi n € N
Ta chiing minh C’n 4, cung la tap 16i va dong vai

moi n € N'. That vay, theo B6 dé 14, ta ¢6
Cn+1

1a tap 16i va dong.

Budc 2. Ching minh F C C  véi moi
neN.

Véin=1taco F C F(T,) C C = C,. Gia
st F'CC,
FedC . y,
Hon nita, sir dung Bo d€ 1.1, ta c6
ly, —ulf = o, (&, —w)+1—a,)(Tz, ~w)f

Tz, —ulf

n n
| \2

v6i moi n € N'. Ta ching minh

- That vay, véi u € F, taco u € C .

= a,llz, —ull +(1-a

_arz (1 - a")| |:I:7L - T z

n n

<allz, —ulf + Q- )Tz, —ul
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<oz, —ulf +(1 -
+ 1l 2, —ul])®

a,)(pllu—=Tull

=llz, =l +@—a,)(Il 2, — P |z, —ulf)
=z, —ulP + @ —a,)(ll 2,IF -]z, |]

+2 <x" -z, u>)

DPidu nay co6 nghia 1a uel
Fcco,

Do @o,

Budc 3. Ching minh {x } hoi t dén p va
p e F.

Véi mdi n € N', theo Ménh dé& 2.1, ta ¢6

F(T,) 1a tap con 16i dong ciia C. Két hop véi

gia thiét F = @, ta cling c6 F = ﬂF(T)
n=1

ciing 1a tap con 16i dong khac rdng cia C. Khi dé,

theo B6 dé 1.2, ton tai phan tir duy nhit z, €F

Véi nelN vi

sao cho 2z, = PFJZO. moi

=P, =z

Ty = F %, nén |z r || <]z —z

n+l ()| |

voimoi z € Cn+1

2.1)

Khi d6, do 2, € F CC, | nén tir (2.1) ta co

||:Un+1 —$0|| < ||z0 —$0||.Diéu nay c6 nghia Ia

{l|z, — ||} bichan. Mit khac, vi z = Pcﬂ z,
nén ||z — || <|[z x| véi moi z€C .
2.2)

=R 1,€C,CC.
(2.2) ta duoc

n+l _on hay {Hxn *%H} la
diy don diéu tang. Két hop vé6i tinh bi chin coa

{llz, =

DO Cn+1

Do do,
|z, =z |l <l

cC nén g
n n+

tu

.||}, ta suy ra ton tai gi6i han cia

{llz, —=,l[}. Pat
7}1_%0“% — x|l =1 (2.3)
Véi moi m>n, ta ¢6 C CC . Vi
r =P,z nén theo Bd d& 13, ta
n ¢ .70
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co <z—:v,:1: —x>20 véi ze€(C . Ma
n n 0 n

x =P,z eC CcC nén ta cd
m c =0 m n

<ZE -z, T —
m n n
1.1(1), ta co

7,) > 0. Khi o, theo B dé

z,, —,|F =z, -2, — (g, =)
H‘Tm_ H2 B Hx’n _‘TOH2 _2<x’m_xn’$n —$0>

<llz,, =zl = llz, — 5P (2.4)
Te (23) va  (24), ta  suy

ra lim ||z —=z |[=0. Do do, {z } la diy

Cauchy trong C. Mat khac, do C'la tap dong
trong khong gian Hilbert thuce H nén C c6 tinh
day du. Khi do, ton tai p € C' sao cho

lim z = p. 2.5
lim 2z, =p (2.5)

Viz = PCM:BO € C, ., nén tir dinh nghia
cua Cn+1 ta cod

ly, =, <llz, =2, IF+H1—a,)(|] 2,|P
Il )P+2(z, ~ 2,.3,.,))-
Miat khac, theo B @& 1.1(1) ta c6

2 2
2, )P =l z,|P+2(z, —2,.2,,,)

=z, —z |} +2<xn -2z, . —x

2.6)

2.7)
n?n+l n/"

TI‘I = ﬁnxn + (1 - ﬁﬂ, )Tnmn
u€F, ta duqc

va voi

12, ==l = Q=8)lz, =Tzl

n n

= =Bz, ~utu-Tga,|

n

Bz, —uwll+|lv=Tzl)

n

<(1-
(1=6,)Clz, —ull+pllv—="Tull)
2

IN A

=Bz, —ull
-6,

Két hop (2.8) voi lim ﬂn: 1va (2.5), ta dugc

(1 |
<20 (e, T+ e D)- 2.8)

lim ||z, —z, ||= 0. Két hop diéu nay véi (2.5),

n—oo

(2.6) va (2.7), ta suy ra lim ||y —=x =0.
n—oo

n+1| |
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Ta lai c6

1y, =zl <lly, =2, Ll + 2,5 =zl
Suy ra lim ||y —z |[=0. Mat khac, tir
n—oQo

y =az +(1-a )z va a <1-6 ta
duoc

1 1
=——|ly, —z || <=|ly, x|
o gzl <slly, — ol

n

| |xn - T’nxn’ ’

—T z ||= 0. Két hop diéu nay

Suy ra lim ||z, —T x
v6i (2.5) va gia thiét {7} 1a ho cac 4nh xa dong

déu, tasuyra p € F.
Budc 4. Chimg minh p = P,x,.
Do z ., = PGMJZO nén theo Bo dé 1.3, ta

co <y—xn+1,xn+l—$0>20 voi moi

yeC, . Véi ¢

(e~

dugc <q —p,p— l‘0> > 0. Do d6, theo B dé

moi ¢gEFCC ta

x7b+1,x"+l—xo>20. Cho n— o0 ta

13,tacoé p = Pz,

Tiép theo, bang cach sir dung Pinh li 2.3, ta
nhéan dugc mot s6 két qua cho sy hoi tu cua day lap
dang hdn hop kiéu Ishikawa cho 4nh xa théa man
diéu kién (E,) va anh xa khong gian trong khong
gian Hilbert. Trong d6, Hé qua 2.4 1a mot tong quét
cua Pinh li 2.1 trong (Martinez-Yanes va Xu,
2006) tir anh xa khong giadn sang anh xa thda man
dieukién (E ).

H¢ qua 2.4. Cho H la m¢t khong gian Hilbert
thue, Cla mot tdp con loi dong trong H va
T:C — C la dnh xq thoa man dieu kién (E)
sao cho F(T)= @. Voi z, € H, dat C,=C va
z, = P, x, xétday {x} trong C xdc dinh boi

z, =Bz +(1-06)Tt,

y, =az +(1—-a )Tz

Cop={ved, |y, —f <[z, —olf
(=)l |P = llz,IP
+ 2<xn —zn,v>)}

T, = PC”H z,,m €N,
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rong do {c } va {8} la hai day trong [0,1]
sao cho o <1—06 véi 6¢€(0,1], véi moi
neNva {3 } hoi tudén 1. Khi do, {x } hoi

tuden z, = PF(T)xO.

Chirng minh. Bang cach chon T =T véi
n € N*, tir Pinh 1i 2.3 va Ménh dé 2.2, ta nhan
dugc diéu phai chimg minh.

H¢ qua 2.5. Cho H 1a m6t khong gian Hilbert
thuc, C'la mot tdp con 16i dong trong H va

T :C — C 1a 4nh xa thoa man diéu kién (Eu)
sao cho F(T) = @. Voi z, € H, dit C) =C
vi 7, = Pz, xétddy {z } trong C xic dinh
bdi
z =Bz +(1-08)((1—=X)z, +ATz )
yn = anxn + (1 B arL>((1 B )\”)Z” + A”TZ”>
Copy=1vel tly, —df <llz, —oIf
+0=a)lz,|F =z,
+ 2<x" —zn,v>)}

xn+l = PC Lgs T € N’
trong dé {c,} va {8} la hai day trong [0,1]
sao  cho o <1—6 wvéi 6€(0,1] va

0<a<A <1 véimoinecN va{B} hoi
tudén 1. Khido, {z,} hoi tuden 2 = Py ;3.

Ching minh. gt Tz =(1—-X\ )z + A Tx
véi z € C va n € N'.Ta chimg minh {7} Ia
ho anh xa théa man cac gia thiét cta DPinh 1i 2.3.
That vay,

(1) Vé6i {z } 1a mot day trong C'sao cho
Tz || =0.Vi

limz =z va lim ||z —
n n n

|z, =Tzl = llz, ==X )z, = ATz |
=[Nz, = ATz || = A ||z, —Tx ||

n - n n

nén két hop véi O<a<\ <1 ta cb
n

lim ||z — Tz || = 0.Tir Ménh d& 2.2, ta suy ra
n—oo

z € F(T). Dodé, {T } 1aho anh xa déng déu.



Tap chi Khoa hoc Truwong Pai hoc Can Tho

() Vé6i z,y € C, taco
|z =T yll = lle—@—=X)y— ATy
=llz+1=A)z—1=A)z—1=A)y—ATy |l

=[[0=A)(z—y)+ A, @—Ty) |l

S A=Az =yl + A llz =Tyl
SA=A Mz =il + A, (ullz = Tal| + [|z = 4ll)
<z —yll + pA,llz - Tal]

<llz =yl + pllz =T ]

Do d6, {7} 1 ho 4nh xa thoa méan diéu kién
(E,)-

(3) Do F(T) = @nén ton tai u € C' sao cho
Tu = u. Mat khac, véi mdi n € N*, ta co
Ju—Tul|=a, ||u—"Tul|=0. do,
uwe F(T)

n

Do

vaGi moi n € N* hay

o0
ﬂF(Tn)¢®. Hon nita, ta cling ¢6
n=1

F(T)= () F(T,). Nhu vay {T} 1a ho 4nh xa
n=1

thoa min cac gia thiét cua Dinh li 2.3. Do do,

{z } hoitudén z, = Pryy-

Vi mdi anh xa khong gidn 1a 4nh xa thoa méan
diéu kién (Eﬂ) nén tor Dinh 1i 2.3, HE¢ qua 2.4 va
H¢ qua 2.5, ta nhan dugc két qua sau.

Hé qua 2.6. Cho H lé‘ mot khong giaNn Hilbert
thuc, C'la mot tap con 10i dong khic rong trong
H va T :C — C la cac anh xa khong gian,
dong déu sao cho F = ﬁ F(T) = 2. Véi

1
n=1

r,€H, dit C,=C vaz = Pclxo’ xét day

{z,} trong C xac dinh boi
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Z” = IB’!an —"_ (1 - ﬂ”)T z

y, =a . + l1-—a )Tz

On-H = {U € On : Hyn _UHQ S HIn _UH2
+ (1 =a)(lz,|F = lz,|}
+2<xﬂ—zn,v>)}

T, = PCH.IO,TL eN,

rong do {a, } va {3} la hai day trong [0,1]
sao cho o <1—06 véi &€ (0,1], voi moi
neN"va{3 } hoitudénl Khids, {x } hji
wden z, = PF:EO.

H¢ qua 2.7. Cho H 1a mdt khong gian Hilbert
thuc, C'la mot tp con 16 dong khac r5ng trong
H va T :C — C 1a anh xa khong gifn sao cho
F(T)=@. Véi z, € H, dat C =C va
P, x

7, = F, z), xétday {z,} trong C xac dinh boi

y =azx +1—a )Tz

C"+1 = {U € Cn :Hyn _UHQ S Hxn _UHQ

+ (1 =a,)(l[z,IF = llz,|F
+ 2<xn _Z”,U>)}

= Pc,,+lxo7” eN,

anrl

trong dé {c,} va {8} la hai day trong [0,1]
sao cho o <1—06 véi &€ (0,1], voi moi
neN" va 3 hoiwdénl Khids, {z } hjitu
dén z, = By

H¢ qua 2.8. Cho H 1a mot khong gian Hilbert

thuc, C'1a mot tap con 16i dong khac rdng trong
H vaT:C — C laéanh xa khong gidn sao cho

F(T)=@. Vé6i z,€H, dit C,=C va

T, = PCl z,, xétddy {z } trong C xac dinh boi



Tap chi Khoa hoc Truong Dai hoc Can Tho

Z7L - /BTLJ:"L +( ﬂ >((1 - A" >x7L —"_ )\nTxn)
yn =azx +(1- a )((1 —)\n)x” —i—)\"Tzn)

n-n

={vel, |y, —uf <z, —df
+(1=a,)(lz,IP
+ 2<xﬂ —zn,v>)}
l1:0,n6N,

7L+1
— |z, |P

- PCH

n+1
trong do {a, } va {B,} la hai day trong [0,1]
a, <1-9¢ 6 € (0,1],

0<a<A <1véimoinecNva{B3 } hoitu

sao cho VO

den 1. Khi do, {z} hoituden z, = Py,
Cubi cing, ching t6i xdy dung vi du minh hoa
cho sy héi tu cua day lap trong HE qua 2.4.

Vi du 29. Xét C =[-5,—2] va anh xa

T:C — C x4c dinh boi Tx = —2 véi
z+1
reC. Cho diy {z } xac dinh boi
5eGG=C va E{u n+1 | n+1_$0|
nh()nhét}
1 1-22
véiz =e "x + l—e "
1),
n n+1 1-2z
"o 2n+1 " 2n+41 z +1
C 0= {ve C : ]yn —0]2 <|z, —UF
n+1 9 2
+ z = |z + 2v(z —=z ,
S Jaf + 200, - 5,)
Khi d6 lim T, = _B_T\/E Trude hét, ta

s& chimg t6 7' 1a anh xa théa man diéu kién
(E”). That z,y € C,
e =Tyl = ||z —y+y—Tal[ < [ly — Ty ||

+ || — y || - Ta s& chi ra rang tn tai ;> 1 sao

vay, VoI ta ¢o

cho ||y —Ty|| < pl|lz —Txl[, véi moi
z,y €[ —5,—2]. Dbt
3 .
fy)=y-Ty=y——— + 2 véiyeC.
y+1
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Khi d6, f don di¢u ting trén C. Do do, ton tai
> 1 sao cho

|y — Tyl <|f(—
< pf|z — Ta].

2)=3<pl|f(-=5)

Suy ra ||z =Tyl <plle—Tz||+|lz—yll
hay 4nh xa T 1 4nh xa thoa méan diéu kién (Z ).

1
vi B =e " voin€N.

2n+1
Khi do, ddy {z, } thoa man cac gia thiét trong Hé

Chon «
n

qua 2.4. Vi vy, theo H¢ qua 2.4, day {z } hoitu

_ 3413

deén z, = PF(T) 0 5

Mit khac, T' khong 1a 4nh xa khong gidn. That
vay,  chon T =—-2,y=—2.5, ta co

|Tz =Tyl[ =1>05=|[z—yll. Vi vay,

Hg qua 2.7 khong ap dung duoc cho day {z }.

3 KET LUAN

Viéc nghién ctru mod rong nhiing két qua chinh
ctia (Martinez-Yanes va Xu, 2006) dugc mot sb tac
gia quan tam. Trong cac cong trinh (Kim, 2008;
Qin ef al., 2008), cac tac gia da thiét 1ap dwoc mot
sO mo rong cua day lap hdn hop kiéu Halpern va
day 1ap hon hop kiéu Ishikawa cho anh xa khong
gidn c¢6 mdi lién hé tiém can trong khong gian

Banach. Bang cach bét di tap Qn trong day lap

hén hop kiéu Ishikawa, nghién ctru da xay dung
mot s6 day 1ap hdn hop kiéu Ishikawa. Nhing day
lap duwoc dé xuét trong bai bao 1a khong phuc tap
va tinh toan don gian hon so voi nhitng day lap
trong (Martinez-Yanes va Xu, 2006; Kim, 2008;
Qin et al., 2008). Pdng thoi, nghién ctru ciing thiét
1ap va ching minh mét dinh 1i vé sy hoi tu cua day
1ap hdn hop kiéu Ishikawa cho ho 4nh xa thoa min

didu kién (E,,) trong khong gian Hilbert. Mot 5O
két qua vé sy hoi tu cua day ldp hon hop kicu
Ishikawa cho anh xa khong gidn va anh xa thda
mén diéu kién (E N) trong khong gian Hilbert co
duoc tir dinh 11
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