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SU HOQI TU CUA DAY LAP KIEU AGARWAL PEN PIEM BAT PONG CHUNG
CUA HAI ANH XA o - KHONG GIAN SUY RONG
TRONG KHONG GIAN BANACH LOI PEU

» Nguyén Kim Ngoan®, Nguyén Trung Hiéu®"

Tém tit
Trong bai bdo nay, ching t6i thiét ldp sw hdi tu yéu va hdi tu cua day Iap kiéu Agarwal dén diém
bat dong chung cua hai anh xa o -khong gidan suy rong trong khong gian Banach 16i déu. Cac két qua
nay la nhitng mo rong cua két qua chinh trong [6], [9]. Dong thoi, chung t6i ciing xdy dung vi du

minh hoa cho két qua dat duoc.

Tir khoa: Anh xa o -khéng gian suy rong, day lip Agarwal, diém bat déng chung.

1. Giéi thiéu

Trong li thuyét diém bat dong, anh xa khong
gian la mot khai niém quan trong trong hudéng
nghién ctu su ton tai va xap xi diém bat dong.
Nhiéu két qua vé xap xi diém bit dong cua anh
xa khong gidn boi nhitng day lap khéac nhau cho
anh xa nay da duoc thiét 1ap. Gan day, mot sb tac
gia quan tdm nghién ciu m¢o rong khai niém anh
xa khdng gidn bang nhiéu cach tiép can khéc
nhau. Nam 2011, Aoyama va cong su [1] da gidi
thiéu mét mo rong cua anh xa khéng gidn va
duoc goi 13 &nh xa « -khodng gidn. Sau do, nhiéu
két qua v& su hoi tu dén diém bit dong, diém bat
dong chung cua anh xa «-khoéng gian da duoc
thiét 1ap. Nam 2017, Pant va cong su [6] da gidi
thiéu mot mo rong cua anh xa « -khéng giédn va
duoc goi 1a 4nh xa « -khdng gidn suy rong, dong
thoi, céc tac gia cling thiét lap diéu kién cho su
ton tai diém bat dong, khao sat sy hoi tu dén
diém bat dong cua 16p anh xa nay boi day lap
Agarwal. Nam 2018, Piri va cong su [7] da thiét
lap sy hoi tu dén diém bat dong cua anh xa o -
khong gidn suy rong boi ddy lap mdéi trong
khéng gian Banach 16i déu. Tuy nhién, cho dén
nay, nhitng két qua vé su hoi tu dén diém bat
dong chung cua cac anh xa «-khong gian suy
rong boi nhiing loai ddy lap khac nhau chua
dugc nghién cuau. Do do, trong bai bao nay,
chung t6i dat vin dé thiét 1ap su hoi tu cua day
lap kiéu Agarwal dén diém bat dong chung cua
hai &nh xa «-khéng gidn suy rong trong khong
gian Banach 16i déu. Cac két qua nay 1a sy mo
rong cac két qua chinh trong [6] tir mot anh xa
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a-khong gian suy rong sang hai anh xa «-
khong gian suy rong. Trudc hét, ching t6i trinh
bay mot sb khéi niém va két qua co ban dugc sir
dung trong bai béo.

Pinh nghia 1.1 ([3, p. 1041], [10, p. 1089],
[1, Definition 2.2], ([6, Definition 3.1]). Cho E
la khong gian dinh chuan, K 1a tap khac rdng
cua E va T:K — K la anh xa. Khi do,

(1) T duoc goi 1a dnh xa khdng gidn néu
voimoi X,y e K taco

ITx=Ty i<l x=y .

(2) T dwoc goi 1a dnh xa théa man diéu

kién (C) néu véimoi X,y € K ma

1
E” X=Tx||<l| x=y i

thi | TX=Ty[I<l| x=y|.

(3) T duoc goi 1a anh xa « -khong gidn néu
ton tai o e [0,1) sao cho véi X,y e K, tacd
ITX=TyIP< el Tx=y |* +a || Ty — x| +1-2a) | x-y |’

(4) T duoc goi la anh xa « -khdng gian suy
rong néu ton tai @ €[0,1) sao cho vdi x,yeK

ma > || X=Tx||I<]| x=y|| thi

ITX=Tyl[< || TX=y [ +e | Ty = x || +1-2) [[ x -y .

Luu y rﬁng mdi anh xa thoa man diéu kién
(C) Ia mdt anh xa o -khong gidn suy rong vaéi
a =0. Pong thoi, trong [6], cac tac gia ciing dua
ra vi du chimg t6 rang ton tai anh xa 13 « -khdng
gidn suy rong nhung khong la anh xa «-khdng
gién, khong 1a anh xa thoa man diéu kién (C) va
do d6 khong 1a anh xa khong gian ([6], Example
3.3, Example 3.4).

Ki higu F(T)={xeK:Tx=x} la tap hop
diém bat dong ciaéanh xa T : K — K.
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Ménh dé 1.2 ([6], Proposition 3.5). Cho E
la khong gian dinh chudn, K la tdp dong khdc
rong cia E va T:K —>K la dnh xa o-khong
gian suy rong sao cho F(T)= Q. Khi do, T la
anh xa twa khong gian, ticc la || TX—p||I<| x—p||
voi xeK va pe F(T).

B6 dé 1.3 ([6], Lemma 5.2). Cho E la
khéng gian dinh chudn, K la tdp con khdc rong
cua E va T:K —>K la dnh xa a-khdng gidn
suy réng. Khi 6, véi méi x,y € K ta co

3+«
| x=Tx||+|| x=yll.
l-«o

DPinh nghia 1.4 ([2], p. 189). Cho E Khong
gian Banach. Khi do,

(1) E duogc goi 1a loi chat néu voi u,veE
mau=v va|u|Hv|=1 taco |u+v]|< 2.

(2) E dugc goi 1a l6i déu néu voi moi
£€(0,2], ton tai 5>0 sao cho |lu+v|<2(1-5)
voi u,veE ma ||u|H|v]=1lva ||lu-V|>e.

Nhan xét 1.5 ([2], p. 190, Proposition 6).
Néu E la khong gian Banach l6i déu thi E la
khéng gian Banach lai chat va phan xa.

Tinh chit cua tap hop diém bat dong F(T)
voi T:K — K laénh xa a -khéng gian suy rong
duoc thé hién qua bd dé sau:

B6 dé 1.6 ([6], Lemma 3.6). Cho E la khéng
gian Banach 16i chat, K la tdp loi dong khdc rong
cua Eva T:K — K la dnh xa o -khdng gian suy
réng. Khi @6, F(T) la tdp loi dong.

B6 dé 1.7 ([8], Lemma 1.3). Cho E Ia
khéng gian Banach loi déu, 0<a<A <b<1l

[ x=Ty||<

vdi moi neN*, {x .} va {y,} 1a hai ddy sao cho
limsup || x, [I< T, limsup ||y, I<r va

nN—oo n—oo

lim||A.x, +1—-A4,)y,|l=r véi r20.
n—o0
Khi do, lim||x, -V, ||=0.

Dinh nghia 1.8 ([9], p. 534). Cho E Ia
khong gian Banach 161 déu, K 1a tap 161 dong
khac rong ciia E va T,S:K — K i cac 4nh xa.
Khi d6, T va S duoc goi la thoa man diéu kién
(B) néu ton tai ham khong gidm
f :[0,00) > [0,0) véi f(0)=0 va f(r)>0 voi
moi r>0 sao cho v4i moi x € K, tacé

max{|| x =Tx |,|| x=Sx|| 3= f(d(x,F))

vai F=F(T)NF(S) va d(x,F)=inf{||x-y|,y e F}.

Pinh nghia 1.9 ([4], Definition 1.1). Cho
E la khong gian Banach. Khong gian E duogc
goi 1a théa man tinh chdt Opial néu véi mdi
x € E va v6i mdi diy {x,} hoi tu yéu dén x, ta
CO liminf || x, - x|I< liminf || x, -y | v&i moi y € E,x=y.

Trong [4, p. 287] va [5, p. 107], cac tac gia

da chi ra rang khong gian Hilbert, khong gian
Banach hitu han chiéu va khong gian Banach

o0
1P ={(x,)=C: > Ix, [P <o}  v6i  chuan
n=1

© Up

I x1lI= (ZI X, Ip] trong d6 1< p <oo déu thoa
n=1

man tinh chat Opial; khoéng gian Banach

LP ={f:Q—>C sao cho j|f|p du<oo} véi
Q

1Up
chuén | f ||= (ﬂ P d,u} trong do p e (1,0) \{2}

Q

khong théa man tinh chat Opial. Luu y ring véi
pelo)\{2}, I” va L° la hai khdng gian
Banach ma khong la khong gian Hilbert.

M¢énh de 1.10 ([6], Proposition 5.3). Cho
E la khong gian Banach co6 tinh chat Opial, K
la tdp dong khdc rong cua E, T :K — K la anh
xa a-khéng gian suy rong, {x,} héi tu yéu dén
p trong K va lim||Tx, —x, |= 0. Khi do, Tp = p.

Dinh nghia 1.11 ([9], p. 534). Cho X Ia
khong gian dinh chuéan va K 1a tap khéc rong cua
X va T:K —K laanh xa. Khi d6, T dugc goi
|a nira compact néu véi diy {x,} 1a day bi chan
trong K sao cho lim|/ x,—Tx, |=0 thi ton tai

nN—oo

day con {x,.} cta {x,} sao cho day {x,;} hoi

n(i
tu trong K.

binh nghia 1.12 ([5], p.89). Cho E Ia
khong gian Banach, K 1la tap khac rong cta E,
day {x,} bi chan trong E va x € E. Khi d6

(1) Ban kinh tiém cdn cua day {x } tai X
duoc ki hiéu va xac dinh boi

r(x,{x,}) = limsup|| x, — x|| .

Nn—oo
(2) Ban kinh tiém cgn cua day {x,} déi véi
K duoc ki hiéu va xéac dinh baoi
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r(K,{x,}) =inf{r(x,{x,}) : x e K}.

(3) Tam tiém can cua day {x } doi véi K

duoc ki hiéu va xac dinh bai
AKX} ={xe K:r(x{x.}) = r(K.{x. 1)}

Nhén xét 1.13 ([5], p. 90, p. 117). Cho E
la khoéng gian Banach, K /la tdp khdc rong cua
E vaday {x.} bi chan trong E. Khi do,

(1) Néu K compact yéu va loi thi
A(K {x.}) khdc rong va Ioi.

(2) Néu E la khong gian Banach l6i déu
thi A(K,{x,}) co duy nhat mot diem.

2. Cac két qua chinh q

Trong muc nay, ching t6i xét day lap kiéu
Agarwal cho hai anh xa « -khong gian suy rong co
dang nhu sau: Day {X.} xac dinh boi x, € K va

{yn =(Q-a,)X, +a,TX,,
Xn+1 = (1_18n)TXn +ﬂnsyn’
v6i moi neN', trong d6 a,,p, €[e,1—¢] Vvéi
£€(0,), K la tap 16i dong khic rdng trong
khong gian Banach E va T,S:K —>K Ia hai
anh xa « -khong gian suy rong.

) Trudc hét, chung toi thict 1ap mot so tinh
chat cua day lap (2.1).

Ménh de 2.1. Cho E la khong gian
Banach, K la tap loi dong khac rong cia E,
T,S:K —>K la hai dnh xa a-khbng giadn suy
rong sao choF =F(T)NF(S)= Y, day {x,}
xdc dinh béi (2.1). Khi d6, {x.} la day bi chin
va lim||x, —p|| ton tai véip e F.

n—oo

2.1)

Chirng minh. Véi p e F, sir dung Ménh dé
1.2,tacé
Iy, —pll
=l (Q-a,)X, +a,TX, — Pl
S@-a) 1% = pll+e, ITx, —pll
S@-a) 1%, = pll+e, %, —pll
=%, —pll. ‘
Str dung Ménh dé 1.2 va (2.2), ta cé
1 %2 — Pl
= Q=BT + B.SY, — Pl
<@A-BIIIT, = pll+5, ISy, — pll
<@A-BII% =pll+B, 1y, — Pl

2.2)
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<@=B) % =pl+4, 1% —pll

=% =Pl (2.3)

Tu (2.3), ta suy ra {x,} 1a day bi chan va
lim|| x, — p|| ton tai. 0
n—oo

Két qua sau thiét 1ap diéu kién can va di
cho su ton tai diém bat dong chung cua hai anh
xa «-khong gian suy rong trong khong gian
Banach 161 déu.

_ M¢nh de 2.2. Cho E la khong gian Banach
loi déu, Kla tdp loi dong khac rong cua E,
T,S:K —>K la cic anh xa a-khéng gidn suy
rong va day {X,} xdc dinh boi (2.1 ). Khi do,
F=F(T)F(S) =9 khi va chi khi {x.} bi chan
va lim||Tx, —x, [|=lim|| Sx, —x, ||=0.

nN—w N—o0

Chung minh. Gia su {X,} bi chan va

lim||Tx, —x, [=1lim||Sx, —x,|=0. Do E la

khong gian Banach 16i déu nén theo Nhan xét
1.13 ton tai duy nhat p e A(K,{x,}). Khi do, sir
dung B6 dé 1.3, ta co

r(Tp.{x,}) = limsup || x, - Tp ||

n—oo

3+a .
7 “ X _TXn “ +I|mSUp “ X, — P ”

nN—o0

<limsup

nN—o0

= limsup || x, - p|

n—oo

=r(p.{x.}).
Lap luan tuong ty, ta chirng minh dugc
r(Sp.{x.}) <r(p.{x.}). (2.5)
Khi do, tr (2.4), (2.5) va dinh nghia ban
kinh tiém cén cua day {x,} doi véi K, tasuy ra
r(tp.{) <r(K{x.}) va
rSp.{x.}) < r(K.{x.}.
Suy ra Tpe A(K,{x,}) va Spe A(K,{x,}).
Su dung’tinh duy nhét ctia tAm tiém can cua diy
{x,} doi voi K, ta c6 Tp=Sp=p hay
peF=FT)NF(S). Dodd F .
Nguoc lai, gia st F # Q. Khi do, ton tai
p e F. Theo Ménh d¢ 2.1, ta c6 {x,} la day bi
chan va r!l_To | x,— p|l ton tai. Pat

(2.4)

lim||x, - pli=c.
Khi do, tir (2.2) va (2.6) ta duoc

(2.6)
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limsup | y, — p <.

Do T va S la cac anh xa «-khdng gian
suy rong nén theo Ménh dé 1.2, ta c6
T, =PIl %, =PIl ISy, =Pl y, — pIl. (2.8)
Khi d6, két hop (2.8) véi (2.6) va (2.7), ta duoc
limsup || Tx, — pli<c, limsup|| Sy, — plI<c. (2.9)

nN—o0 nN—o0

Hon nira,
Czlm”xnﬂ_p”
=lim || (L~ ,)Tx, + B,SY, ~ P
= lim || @ = £,)(TX, = p) + 5, (Sy, = P I (2.10)

Khi do, tir (2.9), (2.10) va sir dung B6 dé
1.7taco

(2.7)

lim|| Sy, —Tx, ||=0. (2.11)
n—oo
Hon nita, k& hop dang thuc
[l Xoia =T, lI= B, [ITX, = Sy, || v6i (2.11), ta dugce
lim|| x,,, —TX, ||=0. (2.12)
N—o0
Khi d6, két hop bit ding thic
” Xn _Syn ”S” Xn _TXn ” + ” TXn - Syn ” voi
(2.11) va (2.12), ta dugc lim|| x,,, =Sy, ||=0.
nN—oo

Két hop diéu nay véi (2.6) va bit ding thirc
[l X2 = RIS X0 = SY, [+ Sy, =PI
L Xpr = SYa I+ 1LY, =PI,
ta dugc €< Iinm_jgf Iy, —p|l. Khi do, tur (2.7) ta

duogc lim||y, — p|l=c. Do d¢,
Nn—o0
c=limy,-pl
= lim|| (- )%, +,T%, = p|

= lim | @ - e, )(%, = p) +, (TX, = p) | (2.13)
~ Khi do, tir (2.6), (2.9), (2.13) va st dung B6
de 1.7, ta duoc

lim || Tx, — . ||=0. (2.14)
n—o0o

Hon nira,
1SYn = Ynl
=l Sy, —[A- )X, +a, TX |
ISy, =%, 1+, [ %, =T, I
Sy, =T, [+ 11 Tx, =X, ||+, || X, = TX, || (2.15)
Tur (2.11), (2.14) va (2.15), ta duoc

lim | Sy, —, II=0. (2.16)

Khi d6, ké hop bat dang thic
1% = Yo [ X0 =%, T+ 11T, =Sy, [+ 1 Sy, = i |l
Vi (2.11), (2.14) va (2.16), ta duoc

lim [, -y, [I=0.

Mit khac, tir B6 d& 1.3, ta ¢6

[l %, =S, |l
X = Yo 1+ 1Y =SX, I

3+

(2.17)

(04
1 ”yn_syn|l+”yn_xn”
—a

3+a
< 2” Xn _yn ||+ ” yn _Syn ” (218)
l-

Do do, tir (2.16), (2.17) va (2.18), ta dugc
lim || x, —Sx, ||=0. 0

S” Xn = Yn ||+

Tiép theo, chﬁr}g téiq thié't’ 1ap su hoi tu yéu
cua day 1ap (2.1) dén dieém bat dong chung cua
hai anh xa « -khong gian suy rong.

_ Dinh 1i 2.3. Cho E la khdng gian Banach
[6i déu va co tinh chat Opial, K la tdp l6i dong
khac rong cua E, T,S:K —>K la hai dnh xa
o -khong gian suy rong sao cho F =, day
{X.} xdc dinh boi (2.1). Khi a6, ddy {x,} hoi tu
yéu dén peF.

Chirng minh. Tir Ménh d& 2.2, ta c6 day
{x,} bi chan va

lim || x, =Tx, ||=lim || x, —Sx, ||=O.

Vi E la khong gian Banach 16i déu nén E
la khong gian Banach phan xa. Khi d6, ton tai
day con {x,;} cta {x,} sao cho {x,;} héi tu
yéu dén p e K. Do do,

I“_[E 1 Ty — Xy = !I_To Il SXy — Xaiy IIF 0.

Khi d6, st dung Ménh dé 1.10, ta co
Tp=Sp=p hay peF=F(T)nF(S). Tiép
theo, ta gia st {x,} khong hoi tu yéu dén p. Khi
do, ton tai diy con Xy} cia {x.} sao cho
{X,0} hoi tu yéu d&én qeK véi p=q. Lap
lugn trong ty nhu trén, tr Ménh dé& 1.10, ta c6
geF. Hon nita, theo Ménh dé 2.1, ta co
lim|| x,—pl|l va lim|/x,—q]| ton tai. St dung
n—o0 n—oo

tinh chét Opial, ta co
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fim [, = p l= liminf ||, ~p |
< ”rirl!x':‘f %oy —all
= lim || x, —q [I= liminf || x,, —q|
<liminf || X, = pI=im | x, = p||.
Diéu nay 1a mét mau thudn. Do d6, p=aq.
Vay {x.} hoi tu yéu dén peF. O
Tjép theo, chung t6i thiét lap mot sb két
qua vé su hoi tu manh cua day lap (2.1) dén
diém bat dong chung cua hai anh xa «-khong
gian suy rong.
Dinh li 2.4. Cho E la khong gian Banach,
K la tap loi dong khac rong cua E,
T,S:K —>K la hai dnh xa a-khbng gian suy
rong voi F =, day {x.} xdc dinh boi (2.1) va
liminfd(x,,F)=0. Khi do, day {x.} hoi tu
n—o0
manh dén p eF.
Chirng minh. V6i peF, theo Ménh dé
2.1,taco lim| x, — p|| ton tai. Do dé,
n—oo

limd(x,, F)=liminf{|| x,
Khi do, limd(x,,F)=Iliminfd(x,,F)=0. Khi

—pl,peF} ton tai.

do, ton tai diy con Kot cta {x,} va véi day
{pY<F, taco || X, — P ll<2 Khi do, theo
bat dang thirc (2.3), ta dugc
Il Xy — P IS Xy
Diéu nay dan dén
Il P = Pu ISl Prcsa = Xageany 1 11 Xy —
<27t g 7D,
Suy ra {p,} la day Cauchy trong F. Hon nira,
theo B6 dé 1.6, ta c6 F=F(T)NF(S) la tap
dong trong khong gian Banach hay F c6 tinh
day du. Do do, day {p,} hoi tu manh dén peF.
Hon nira, tir

— P I 27

P |l

P X = Pe ll+11 P = Pl

<2 +|p -pl,
ta co l!im [l X200 — PII=0. Két hop véi gi6i han
—00

Il Xak) ~

lim || x, — p|| ton tai, ta suy ra {x,} hoi tu manh
n—o0

dén peF. 0
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_ Dinh i 2.5. Chp E la khong gian Banach
loi déu, K la tap loi dong khac rong cua E,
T,S:K —> K 1a hai dnh xa a-khbng gidn suy
réng sao cho F # O, théa man diéu kién (B) va
day {x,} xdc dinh boi (2.1). Khi do, ddy {x,} hoi
tu manh dén peF.

Chirng minh. Tir Ménh dé 2.2, ta c6
lim | Tx, =X, I lim [| S, =, [=0.  (2.19)
Vi T va S théa man diéu kién B nén ton
tai ham khong giam f :[0,00) —[0,00) sao cho
f(0)=0va f(r)>0 véimoi r >0 va
max{|| x, = Tx, [l,I| X, —Sx, || }= f(d(x,,F)). (2.20)
Khi do, tr (2.19) va (2.20), ta duoc
!i_r)gf(d(xn,F))zo. Gia sir I!i_r)r;d(xn,F) > 0.

Khi d6, v6i £>0, ton tai n, € N sao cho véi
n>n, ta co d(x,,F)>e Khi do,
f(d(x,,F)) > f(). Do d6 lim f(d(x,,F))= f(s)>0.

moi

Piéu nay mau thudn véi lim f(d(x,,F))=0. Do
n—o0

do, limd(x,,F)=0. Khi d9, theo Pinh li 2.4, ta
n—oo

suy ra {x,} hoi tu manh dén peF. O
Dinh 1i 2.6. Cho E Ia khong gian Banach

loi déeu, K la tdp loi dong khic réng cia

E, T,S:K—>K la hai dnh xa a-khéng gian

suy rong sao cho F#O, T hodgc S la nua

compact va dady {x,} xdc dinh boi (2.1). Khi do,

day {x,} héi tu manh dén X" € F.

Chirng minh. Theo Pinh i 2.3, ta ¢6 {X,}
bi chan va lim||Tx, —x, ||=lim]|| Sx, —X, ||=0.
n—0 N—o0
Hon nita, vi T hodc S 1a nira compact nén ton
tai day con {X,,,} cua {x,} sao cho {x,,,} hoi
tu dén pe K. Mit khac, tir B6 dé 1.3, ta c6

3+«
Il Xagy = TP ||< || Xat) ~ Mgy T+ 11 Xy — PII-

Diéu nay dan dén l!Im | Xy —TPII=0 hay
day {X,q,} hoi tu dén Tp. Str dung tinh duy nhét

cua gidi han, ta c6 T(p) = p. Lap luan tuong ty,
ta ching minh dugc S(p)=p. Vi vdy peF.
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Do d6, theo Ménh dé 2.1, ta c6 lim||x, — p|| ton
n—w

tai. Suy ra tdn tai gidi han
limd(x,,F)=liminf{|| x,—p|l, p € F}.
n— N—o0

Mat khéc, vi d (X4, F) <[ X, =PIl nén

i!im d (X, F) =0. Do do, limd(x,,F)=0. Khi
—»0 n—o0

do, theo Dinh 1i 2.4, ta c¢6 day {x,} hoi tu manh

dén x* e F. 0

Cubi cung, ching t6i dua ra vi du minh hoa
cho vi¢c su dung Kkét qua dat dugc dé chung to sy
hoi tu cta day lap (2.1) dén diém bat dong chung
cua hai 4nh xa «o-khong gian suy rong. Trong
do, Vi du 2.8 chung t6 rang day lip (2.1) hoi tu
dén diém bat dong chung cua hai anh xa khong
gian nhanh hon day lap (1.5) trong [9]. Luu y
rang, trong hai vi du sau, tit ca cac tinh toan sd
duoc viét trén phin mém Scilab-6.0.0.

Vi du 2.7. Xét E =R la khéng gian Banach
v6i chuédn gid trj tuyét t6i, K =[-1,1] va hai &nh
xa T,S:K — K dugc xac dinh béi: néu
x/3
Tx=10
-x  néuxe(0,1]\{1/3},

néu x €[-1,0],

néux=11/3,

va
[ x  néuxel-1,0],
Sx=1 0
-x/2 néux e (0,1]\{1/2}.

Khi @6, T va S la hai anh xa «-khdng
gidin suy rong. Thét vy, trudc hét ta ching minh
T la 4nh xa « -khong gian suy rong véi o =0,5.
bat VP =a|Tx—yll+a|I Ty —x||+1-2a) | x- Y|
Ta chi can xét cac truong hop sau:

Truong hop 1. Voi x,y €[-1,0] taco
VP =0,5|(x/3)-y|+0,5|(y/3)—-X]|

>0,5|(x/3)-y+(y/3)—x]|
=2/3)|x+yR=@/I3)|x+y]|

néux=1/2,

> 2] x-y]
-3

I Tx-=Ty .
Truwong hop 2. Vi xe[-1,0],y=1/3 tacd
VP =0,5|(x/3)—(1/3)|+0,5|0—x|
— 0,5[(1/3) — (x/3)]-0,5%
—_(2/3)x+(L/6)
>—(1/3)x|Tx-Ty]||.

Truwong hop 3. Voi
y=1/3 tacd
VP =0,5|-x-(1/3)|+0,5|0—x|
=0,5[x+ (1/3)]+0,5x
=X+(1/6)
> X
| Tx-Ty |l
Truong hop 4. Vai x,y € (0,1]\{1/ 3} taco
VP =0,5|-x-y|+0,5|-y—X]|
= x+yl|
2| x-y|
= Tx=Ty||.
Trwong hop 5. Voi xe[-1,0], ye(0,1\{1/3}
taco [[Tx-Ty|H (x/3)+Yl,
VP =0,5|(x/3)-y|+0,5|-y—X]|
>0,5[y —(x/3)]+0,5(x+y)
=(x/3)+y
va
VP =0,5|(x/3)-y|+0,5|-y—X]|
>0,5[y - (x/3)]+0,5(—x—-y)
=—(2x/3)
>—(x/3)-y.
Do do, VP 2| (x/3)+y|H|Tx-Ty||. Vay T
la 4nh xa o -khong gian suy rong véi o =0,5.
Lap luan twong ty nhu trén, ta chung to
dugc S I1a anh xa o -khong gian suy rong véi
a=0,5.
Ta lai c6 F=F(T)nF(S)={0}. Hon nira,
cac gia thiét con lai trong Pinh 1i 2.3, Pinh 1i 2.4,
Dinh 1i 2.5, Dinh 1i 2.6 ciing thoa rpén. Do QIé,
day {x,} xac dinh badi (2.1) héi tu dén 0 1a diém
bat dong chung cua S,T. Tuy nhién, bang cach
chon x=1/3 va y=1taco
0,5||x=Tx||=1/6<2/35|x—y]|| va
ITx=Tyll=1>2/3[x~yll.
Tuong tu, bang cach chon x=0,5 va
y=5/6 tacd
0,5]| x—Sx]||=0,25<1/35| x—y]|| va
| Sx=Sy||=5/12>1/3<| x—y||. DPiéu nay dan
dén hai anh xa T,S khong thoa man diéu kién
(C)va do do khong la anh xa khong gian. Vi

x e (0,1\{1/3},

75



TRUONG DAI HOC DPONG THAP

Tap chi Khoa hoc s6 37 (04-2019)

vay, cac Kkét qua vé su hoi tu cua day lap dén
diém bat dong chung cta 4nh xa khéng gidn
trong [9] 1a khong ap dung dugc cho hai anh xa
T,S duogc dua ra.

Bang tinh toan sd, chung toi minh hoa dang
diéu hoi tu ctia day {x } xac dinh béi (2.1) dén 0
trong hai truong hop cu thé sau:

Truong hop: n=50, x, =-0,5, ¢, = n+l
2n+3
apg = voi ne N,
-0.05 X(ﬂru
0.1 /

man. Do d6, theo Pinh li 2.6 va [9, Theorem
3.7], day {x,} xac dinh bdi (2.1) va day (1.5)
trong [9] hoi tu dén 0 1a diém bat dong chung cua

S,T. Tuy nhién, v6i cach chon x =0,5

R 2n+3
a, = va B=-—
2n+3 3n+4

{X,} xac dinh bdi (2.1) c6 dang
X =0,5

n+1 voi neN", day

n+1 )

= 0,5x (2.21)

+2n+3sin(yn),

X _—
" 3n+4
_h+2

" 3n+4

n+1 0,5x2

Hinh 1. Dang di¢u hoi tu ciia day {x,
(2.1) @n 0 v6i % =-0,5

0
e

xac dinh béi

n+1
Truong hgp: n=50, x, =0,5, «, =
& 1op % n+3
va g =203 i e
3n+4

0.5

0.4 -

0.3

0.2 o

0 ):R:F'chnjn
0.1+

0.2

Hinil 2. ﬁénéndié: h(}imtu c:;a délny {)2;} xﬁic di;lh l;:n
(2.1) @én 0 véi % =05

Viduy 2.8. Xét E=IR la khong gian Banach
voi chuan gia tri tuyét toi, K =[0,1] va hai anh
xa T,S:K —> K dugc xac dinh boi: Tx =0,5x*
va Sx=sinx véi xe K. Khidd, T va S la anh
xa khong gian va do d6 T va S énh xa a-
khong gian suy rong. Hon nira, cac gia thiét con
lai cta Pinh 1i 2.6 va [9, Theorem 3.7] cling thoa

76

yn - Xn +

2n+3 2n+3
con day 1dp (1.5) trong bai bao [9] c6 dang
X =0,5

= e 2 iy, (222)
3n+4 3n+4

y. = n+2 X+ n+1 0,5x§
2n+3 2n+3

Hinh anh sau ching to rang diy lap (2.21)

hoi ty dén 0 nhanh hon day lap (2.22).

0.5

0.45 4

04+

0.35 4

0.3

0.25 o

0.15 o

0.1+

0.05 4

-
T

0 T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Hinh 3. Dang diéu hdi ty cia day lip (2.21) va diy
1ap (2.22) den 0

Nhin xét 2.9. Cac két qua trong Ménh dé

2.2, Binh li 2.3, Pinh 1i 2.4, Pinh 1i 2.5, Pinh li
2.6 1a sy tong quat cia cac két qua chinh trong
[6] tr m{t anh xa o -khong gian suy rdng sang
hai 4nh xa o -khong gian suy rong. Hon nira, vi
mdi anh xa thoa man diéu kién (C) 1a mot anh xa
a -khong gian suy rong véi =0 va tor Vi du
2.7, chung ta ciing nhan thy rang viéc nghién
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ctru sy hoi tu cia day lap kiéu Agarwal dén diém Bai bao nay duoc hé tro boi Truong Pai
bat dong chung cua énh xa thoa méan di€u kién  hoc Dong Thap voi Dé tai nghién ciu khoa hoc
(C) 12 khéong can thiét. ctia sinh vién md so6 SPD2018.02.58.1.
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CONVERGENCE OF AGARWAL-TYPE ITERATION PROCESS
TO COMMON FIXED POINTS OF TWO GENERALIZED o-NONEXPANSIVE
MAPPINGS IN UNIFORMLY CONVEX BANACH SPACES

Summary

In this paper, we come up with establishing the weak and strong convergence of Agarwal type
iteration process to common fixed points of two generalized « -nonexpansive mappings in uniformly
convex Banach spaces. These results are the extensions of the main ones found in [6] and [9]. In
addition, some examples are provided for illustration.
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