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Tom tat - Trong bai bao nay, ching téi gioi thiéu mot day 13p ba
budc méi cho baanh xa G-khong gian tiém cén trong khong gian
Banach voi déthi. Tleptheo do, changtoichteng minh motsd két
quavé sy hoituyéuvahditucia day l1ap nay déndiém batdong
chung cta ba anh xa G-khéng gién tiém can trong khong gian
Banach 16id&uveiddthi. Cac kétquanaylaswmd réng cla mot

sb ketqua chinh trong,tal lieuthamkhao[1, 2]. Dong th&i,chdng
toi cing dwaravidudéminh hoachoswhoitu cta day dwoc gici
thiéu va cling ching té réng day |ap duoc g|o1 thiéu hoi tu dén
diém bt ddng chung ctia ba anh xa G-khong gidn tiém can nhanh
hon nhirng day lap dwocnghién ctru trong bai bao [1, 2].

Tww khoéa - anh xa G- khong gidn tiém can; diém bét dong chung;
khéng gian Banach véi dd thi

1. Gigi thiéu

Anh xa khdng gidn tiém can duoc Goebel va Kirk gioi
thiéu nam 1972 vala métma rong ciia &nh xa khdng gidn.
L6p anh xa khong gidn tiém can dugc nhiéu tac gia quan
tam nghién ctru theo hudng thiét lap diéu kién ton taidiém
batdong ciingnhu ching minh sy hoi tu cua nhiingday kip
khacnhau dén diém batdong. Bén canh d6, mot so tac gia
cling quan tdmnghién citu ma rong &nh xa khénggidn tiém
cantheo nhiéu cach tiép can khac nhau. Nam 2018, sirdung
y tuong dugc trinh bay baéi Jachymskitrong baibéo [3] 1a
két hop gitra Ii thuyét diém bat dong va Ii thuyét do thi,
Sangago va cac cong su [4] da gigi thiéu lop &nh xa G-
khong gidn tiém can trong khong gian Banach vai dé thi,
dong thai motsd tinh chatveé diém batdongva két qua hoi
tu cho l6p 4nh xa nay ciing duoc thiét lap. Ké tir do, viéc
thiét lap su hoi tu cua nhitng day lip khac nhau dén diém
bat dong chung cua nhiing 4nh xa G-khong gidn tiém can
trong khong gian Banach véi db thi duoc mot sé tac gia
quan tdm. Nam 2018, st dung dady lap Ishikawe,
Wattanataweekul [1] dd gigi thiéu day lap hai budc va
chitng minh su hoi tu cua day lip nay dén diém bat dong
chung cua haianh xa G-khénggidn tiém can trong khéng
gian Banach véi dd thi. Nam 2019, st dung y tuéng diy
SP-lap, Wattanataweekul [2] da gi6i thi¢u day lap ba budc
cho ba anhxa G-khdnggiantiém cannhusau:

w, =@~-¢)u, +cH",
ul € C’ vn = (1 - bn)wn + bnS”wn
Uy ={1=a)v, +0T",

n+1

(1.1)

véi neN’, {a },{b }.{c,} C[0,1], C la tap I5i trong khong
gianBanachXva H,T,5:C — C laba danhxa G-khonggidn
tiém can, ddng thai mot sé két qua hoi tu cua day lap (1.1)
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cling dugc thiét lap. Dén day, mot vain d& tynhién duge dat
ra la tiép tuc xay dung nhiing day lip hoitu dén diém bat
dong chung nhanh hon day lap da c6. Do do, trong bai bao
nay,teday lap (1.1),nhém tac gia cingdé xuat mot ddy kp
ba budc mc’yj chp ba énh xa G-khénggian tiém can va ghﬁr)g
m@nh mot so kétqua vé hoitucua day lap duoc dé xuatden
diém batdongchung cua ba anh xa G-khdnggian tiém can
trong khonggian Banach 16idéu vai dé thi.

2. Mot s6 khai nigm va két qua co ban dwgc sir dung
trong bai bao

Cho C la méttap con khacrong cua khdnggian Banach
thuc X. Ki hiéu G =(V(G),E(G)) la d6 thi dinh huéng véi
V(@) taphop cacdinh cia d¢6thiG saocho V(@) trang véi
C, E(G) taphop caccanhcua dothiGma (u,u) € E(G) V6i
u € C va G khdng cé canhsongsong.

Pinh nghia 2.1. [5, Definition 4] Cho G = (V(G), E(G))
la d6 thi dinh huéng. Khi d6, G duoc goi la c6 tinh bac
Cau néu véi u,v,w € V(G)sao cho (u,v),(v,w) € E(G) thi
(u,w) € E(G).

Pinh nghia 2.2. [4, Definition 3.1]Cho X la khdnggian
Banachthucva C latap khacrongcua X, G = (V(G),E(G))
14 @b thi dinh hudng sao cho V(G)=C. Khi d6, anh xa
T:C — C dugc goi la G-khong gidn tiém cin néu:

(1) Tbaotoancanhcua G, tuc la véi (u,v) € E(G) taco
(Tu, Tv) € E(G).

(2) Ton tai day {\},A, >1 véi limA =1 sao cho

[| T"u—T"v||<A ||u—v]|| VO (uv)€ E(G) va n>1.
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Dinh nghia 2.3. [4, Definition 1.3]Cho X la khdnggian
dinh chuan, Cla tap conkhéacrong cia X, G = (V(G), E(G))
1a dd thi dinh huéng sao cho V(@) = ¢. Khi d6, C duoc goi
la c6 tinh chdt G néu véi {4} la day trong C sao cho
) B(G) V6i neN' VA {u } hoitu yéudén ueC

u) € E(G)

(un ? uu+1

thi ton tai ddy con {u,,} cua {u } saocho (u,,
VoI ke N

Dinh nghia 2.4. [5, Definition 6] Cho X la khong gian
Banach.Khidé X duoc goi la thoa man diéu kién Opial néu
véi {u } ladaytrong X va {u } hoituyéudén v taco

limsup || u, —u||<limsup||u, —v|| V&I v € X, u =

Bo dé 2.5. [4, Definition 1.4] Cho X Ia khong gian
Banach, C la tdp con khac rong cua X, C c0 tinh chat G,
T:C — C la anhxa G-khong gién tiém can véi day hé sé
{\ } saocho i(/\, —1) <o, {u } ladayhgitudén ueC,

n=1

(0,

ye E(G) va lim [| Tu, —u, |[=0. Khidd Tu=u.

B6 dé 2.6. [5, Lemma 3] Gid si

(1) X la khdng gian Banach théa man diéu kién Opial.
(2) {u} la day trong X sao cho lim |[u, —ul| va

lim || u, —v|] ton taivéi u,v € X.

(3){un“_)} va {v”m} ladayconcua {u } saocho {un(k)}

héitu yéu dén u, {v } hgituyéu dén v.

n(k)

Khi d6 u=nw.

Pinh nghia 2.7. [3, Definition 2.3] Cho anh xa
T:X — X. Khid6 T duoc goi la G-lién tucneéu {« } la day
trong X sao cho «, hoi ty dén u va (u,u_,)e E(G) thi
Tu, — Tu.

Ménh dé 2.8. [1, Proposition 3.2] Gid s

(1) X 1a khong gian Banach véi dothi dinh huéng G, C
c6 tinhchat G.

(2)T:C — C laanhxa G-khdéng gidntiém can.

Khi do T la G-lién tuc.

Luu y réng, trong nhiing két qua cia [1, 2], cic tAc gia
xét do thi ¢ = (V(G), B(®))sao cho (u,u) € E(G)Véi uel
va E(G) 1 tap 1i, tic 12 #(z,y) + (1 — ) (u,v) € B(G) V6i moi
(z,9),(u,0) € E(G)Va t€[0,1]. Tuy nhién, tap E(G)trong
([1‘], Example 4.5]) va ([2], Example 4.5]) khdngthoa man
diéu kién (u,u) € E(G)voi ueC.

Dinh nghia 2.9. [6, Definition 3.1] Cho X la khonggian
vecto va G =(V(Q),E(@))la d6 thi dinh huéng sao cho
E(G)C X x X.Khi d6 E(G) dugc goi la 16i theo toa dé néu
VoI (p,u),(p,v),(u,p),(v,p) € E(G) va t €[0,1] thi

t(p,u) + (1 —t)(p,v) € B(G) V& t(u,p) + (1 —1t)(v,p) € E(G).

Tir Pinh nghia 2.9 tanhanthdy,néu E(G) la tap 16i thi
E(G) la tap 16i theo toa do. Bong thoi, trong [6], cac tac

gia ciing chira tontaitap £(q) loitheo toa do nhungkhong
la tap 15i (xem Vi du 3.5 trong Myc 3).

Pinh nghia 2.10. [7,tr.534]Choanhxa 7: ¢ — ¢. Khi
d6 T duoc goi la G-nia compact néu véi {u } la day trong

CV6i (u,u )€ B(G) VA lim || Tu, —u, [[=0 thitontaiday

n+1
con {u,,} cua {u} saocho {u} hoitudén qeC khi
k— oo

Bo dé 2.11. [8, Lemma 2.4] Cho X la khdng gian
Banach loi déeuva r > 0. Khidé, ton tai mgt ham 161, tang
ngat va lién tuc ¢:[0,00) —[0,00) sao cho ¢O)=0 va
tu+ @ =t [P <t|lu|f +A =) [[v]F 1 —t)p(|| u—v]])

vaimoi te0,1] Va uve B ={ueX:||ul|<r}.

B6dé 2.12.[9, Lemma 1]Cho {a },{b} va {y } laday
so thyc khdng am théamén
a,, <(1+v)a +b Vn>1

V6i 3, <00 VA S < oo Khidé lima, tn tai.

n=1 n=1
3. Két qua chinh

Trong muc nay, ta ludn xét ¢ = (V(G), B(G)) la dd thi
dinh huéng, c6 tinh chatbiccauvéi v(@) = ¢, E(G) 1a tap
16i theo toa d6 va gia st 7,5,H:C —C la ba anh xa
G-khong gidn tiém can vai ba ddy hé sb tiem can lan luot
la {o },{x },{s,} saocho F(T)nF(S)n F(H)= o, trong d6
F(T),F(S),F(H) lan lugt 14 tap diém bat dong cua ba anh
Xa T,5,H. bat A, = max{o ,K g"} . Gia s

SO0, 1) < o

Bing viéc mo rong day lip (1.1), nhom tac gia gidi
thiéu day lap {« } cho ba anh xa G-khong gian tiém can
trong khong gian Banach véi dd thi nhu sau:

w, =1—-c)u +cH'u
uw €C, 19, =(1=b)H"w, +b,5",
w = (1 - (I,H)S”U” + a'nT”Un’

n+1

neN* 3.1)

trong do, {a }{b}.{c }C[0,1]. Truéc hét, nhom tac gia
ching minh mots tinh chatcua day lap (3.1).

Ménh dé 3.1. Gia st

(1) X 1a khéng gian dinh chuan.

(2) C la tap con lai, khac réng trong X.

(3) Véi méi pe F(T)NF(S)NF(H), {u} la ddy dwoc
xdc dinh bgi (3.1) thcaman (u,p),(p,u,) € E(G).

Khi @6 véi neN.ta ¢d (u,p),(v,p),(w,p),(pu),

»v),(pw,),(v,u),(w,u),(u,u )€ EG).

Chirng minh. Bang phuong phap quy nap ta sé ching

minh (v ,p) € E(G) VOi neN'. (3.2)
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Theo gia thiét, ta co (u,,p) € £(G). Suyra (3.2) dingvéi
n=1.

Gia sir (3.2) dang v6i n=k>1, tacla (u,,p) € E(G). Ta
canchang minh (u ,p) € E(G).

Vi T,S8,H baotoancanhnén 7¢ s* H* baotoan canh.
Két hop m* bdo toan canh va (u,p)cE(G), ta duoc
(H'u,,p) € E(G). Ta laico

(w,, p) = (A= ¢ Ju, +c,Hy,, p)

=(1—¢)(u,p) +c,(Hy, p). (3.3)

DO (u,,p),(H'u,,p) € B(G) VA E(G) 16i theo toa do nén
tir (3.3), ta co (w,,p) € E(G). Kéthop H*S* baotoan canh
VO (w,,p)€ E(G), ta duoC (H'w,p), (S'w,p) € EG). Ta
clingco

(’Ukvp) = ((1 - bk)kak + kaAwk,p)

:(17bk)(H]‘w,l7p)+bk(Skwk7p) (3'4)

Khi 6, tir (3.4), (H'w,,p).(S"w,.p) € EG) V& EG) i
theotoa dd,ta co (v, p) € E(G). Kéthop diéunay vei s*, 1+
baotoancanh, taduoc (S*v,,p), (T*v,,p) € E(G). Taco

(uy,,,p) = (- a’k)SkUk + akava)
= (1 - L-)(Skvmp) + ak(Tk’Uk,p).

Vi (S*,,p),(T"v,,p) € B(G) V& E(G)16i theo toa do nén
tr (3.5), tacod (u,,,.p) € E(G). Do do, theo nguyén li quy

(3.5)

nap,taco (u,p)e E(G) Véi neN'. Tiép theo, st dung két

qua H" bao toan canh va (u,p)eE(G), ta duoc
(H'w ,p) € E(G). Ta co:
(w,p)=(1—c)u, +c H'u ,p)
={1—=c)(u,p)+c, (H"y,p). (3.6)

Kéthop (3.6)V6i (u ,p),(H"u ,p) € E(G) V& E(G) Iditheo
toa do,taco (w,p) € E(G) voi neN'. Do H",S" bao toan
canhva (w,,p) € E(G) nén (H'w ,p), (S"w,,p) € E(G). Taco:

(v,,p)=(1—b)H"w, +b.S"w ,p)

=1 —b)(H"w,,p)+b (S"w,,p). 3.7)

Khi @6, tir 3.7), (H"w,,p),(S"w,,p) € E(G) V& E(G) 1bi
theotoa do, tasuy ra (v ,p) € E(G)V6i ne N

Lap luan tuong ty nhu trén, ta chimg minh dugc

(p,u,),(p,v ), (p,w) € E(G)VGi neN".

Do (v,,p),(pu,),(w,p),(pu,),(u,p),(pu,,,) € BG) Va

G c6 tinhchatbaccaunén
(0,00, ),(w,u ), (u,u ) € B(G) V&I neN".

Ménh dé 3.2. Gid sir

(1) X 1a khéng gian Banach |6 déu.

(2) C latdp con 16i, bi chén, déng, khdc réng trong X.

() V6i méi pe F(T)NF(S)N F(H), {u,} la ddy dugc
xac dinhbgi (3.1) theaman  (u,p),(p,u,) € E(G),

0 <liminfe <limsupa <1,0 <liminfb <limsupb <1

n—=oo n—oo n—0o0

va 0 < liminf ¢, <limsupc <1.

Khi do
(1) lim ||u, —p|| ton tgi.
(@) tim |17, - 8", |=0.
(3) lim || $"w, — H'w, |~ 0.
4) lim || H"u, —u, |I=0.
(5) lim || Tw, —u, |I= lim || Su, —u, |[= lim || Hu, —u, |I=0.
Ching minh (1). Véi pe F(T)n F(S)nF(H), theo
Ménh dé 3.1, ta c6
(u,,p), (v, p),(w,. p), (v,u),(w,u), (u,u )€ EQG).
Vi C la tap bichan nén tdn tai » >0 saocho ||u|l<r

voi moi vwecC. Khi d6 w,v

117

w eB ={ueC:|lu||<r})
Do d6, theo B6 d& 2.11, ton tai ham I5i, ting ngat, lién tuc
¢ :[0,00) —[0,00) sa0cho x(0)=0 va
lw, =[P =l[(1—c)(u, —p)+c (Hu, —p)|}
<@=c)llu, =plf +c, [[H'u, —pIf
—¢,1—c ol H'v, —u, |]). 38)
Do S la G-khonggidn tiém cannéntu (3.8) tacod

lw, —plF<@—c)llu, —pIF +e X |lu, —pI}

_c”(l — cn)go(H H"u" —u, 1)
14,0~ Dll1u, — pIF 0 )plll H'u, ). (39)

Lap luin tuong tu nhu trén, thpo B6dé2.11va H,5 la
anh xa G-khdng gian tiém can,kéthop vai (3.9), taco
v, =pIF <A=b) | H"w, —pf +b, || S"w, —p|F
=, (1= ) (Il S"w, — H"w, ])
<A=b )N |lw, = p|F AN [[w, —p]f
=, (1= )l S"w, — H"w, [])
=X w, —p|F b, =b)(| S"w, — H"w, |)
<X+, =1, —plf
—eN(L—c )|l H'u, —u, |])
—b (1= (|| S"w, —H"w_ ||). (3.10)

Tuong ty, theo B6 dé 2.11va 5,7 la anh xa G-khong
gidn tiém can, kéthop vai (3.10), véiluu y A >1, taco

lu,,, —pIf<A=a)|lS"y, —pIF +a, [ T"v, —p|

—a,(L=a )|| T, = 5", [])
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<@=a )X |[[v, =pIF +a X [[v, = p|P

n n
a, ) (|| T,

=X v, =pIF —a,0—a )l T, =S, [])

—(1,” (1 - - S”Uﬂ ||)

SAL+e, N =Dlfu, —p[F A, —c )|l H'u, =, ]])

b, (1=b )| S"w, — H'w, ||) = a,(1—a Jp(|| T, = 5", |I)
=L+ -D +1+N] ,L)]Hupr2
e, (L=c oIl H'u, —u [1) = Nb,(1=b (|| S"w, — H"w, |])
—a,(1=a )| T"v, = S", [[)

dlu, = pIF O =D +1+Xe llu, —p [P
—¢,(1=c¢ )l H'u, —u, [[)=b,(1=b, )| §"w, — H"w, [])
—a (L—a (|| T"v, —=S™,_ |]). (3.11)
Vi {c}, {} va Cbichannéntontaihdngsd M >0
sa0 cho (X’ +1+ X )[u, —p|F<MV6i n>1. Khi do, tir

(3.11), ta duoc

—plPlu, —p [P +MN
=, (1=b )| 5w,
—a,(1—a ][ T",

lu, =2 P<lu, —pIF +MA —1). Vi

I,

—H'w, |])

—su ) @12)

0<N —1<2\ (A —1) V6i A >1 va > (A —1)<co nén
n=1

i A2 —1) < co. Khi d6, theo Bo dé2.12, tasuy ra giéi han

n=1

lim ||u_—p|| ton tai.

(). Tir (3.12), tacé

lu,,., —pIF<lu, —p|F +M( =1)—a (1 —a (|| T"0, =S, []).
Do do an(l—an)cp(H T, —S"’Un 1)
Jlu, =pIF =llu,,, —p|F +MA; -1). (3.13)

Vi 0<liminfa <limsupa, <1 nén ton tai sd thuc

n=eo n—00

7>0 va s tw nhién n, sao cho a (1—a)>~>0 VOi
n>mn,. Tu (3.13), voi batkisé tu nhién m > n,, taco:

eI T, = 8", () <D a,(L—a (|| T, — 5™, |I)

n=n, n=n

<Z|\u —pIE =M, —p F MY (1)

n=n; n=n,

—p|F MY (N -1

n=n,

[

2
=lu, —p|f -

0

lu, —pIF +MY (A ~1).

n=n;

(3.14)

Két hop S

n=1

ZMOHT"

n=n,

N —1)<ocoV6i (3.14), tasuy ra

~§" |[) <0

D e (= )| H'u, —u, ])

Do d6, lim (|| Ty, —S™v ||)=0. K&t hop véi tinh chat

cua ¢, tanhanduoc

lim || T, = $"v, ||~ 0. (3.15)
(3). Tur (3.12), taciing co
b, (=0 )| §"w, — H"w, [])
A, =pIF =llu,, —p|F +MN -1). (3.16)

Tuwong ty nhu chiang minh (2), tir (3.16), ta suy ra

> el 8w,

n=n;

—H"w ||)<oc. Do do,

lim (]| 8w, — Hw, ||) = 0.

n—oo

St dungtinh chitcua ¢, taco

lim || $"w, — H"w, ||= 0. (3.17)
4). Tu (3.12), tacéd
c(—c)ol|| H'v, —u |])

A, =pIF =1, —pIF M, —1). (3.18)

Lap luan twongtwnhu chungminh (2), tir (3.18), ta duoc

> el H'u, —u, ||) < co. Do dé,

n=n;

lim (|| H"u, —u, ||) = 0.

Két hop didu nay vaitinh chatcua o, ta ciing co

lim || H"u, —u, ||= 0. (3.19)
(). Tr w =(1—c)u +cH'u,taco
H w’l - u7l H:‘ ‘ (1 - C?l )un + CﬂH”un - /U/" ||
:Cn ||H"un _un ||' (320)
Tur (3.19) va (3.20), tasuy ra
lim |[w —u |=0. (3.21)

To v =1-b)H"w +bS"w Va (w ,u )€ EG),taduoc

10, =, [HI Q=6 )H"w, +b5"w, —u ||
S H w, —u, |45, | 5", —H"w, H

| H'w, —H'u, ||+ H"s, —u ||+, || S"w, —H"w_||
<A w, —u ||+ H'w, —u ||+ || S"w, —H'w, ||. (3.22)
Két hop (3.17), (3.20), (3.21) va (3.22), taco

tim |1, —, -0, (3:23)

Theo Ménh dé 3.1, ta duoc (w ,u ) € E(G). Do d6

[|§"u, —u ||

18" —S"w || +||S"w —H'w ||+||H'w —H"w ||+]| H'u, —u ||
u s , u b " w

<2\ Nw, —u ||+ S"w, —H'w, ||+||H'w, —u ||. 3.24)
Tur (3.17), (3.20), (3.21) va (3.24), ta nhan dugc

lim || S"u —u |}=0.
L w Uy

(3.25)
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Theo Ménhdé 3.1,tacod (v ,u ) e E(G). Do dé
| T"u, —u, ||
T, =T, ||+ T v, = S"v, ||+ S"v, =S"u_ || +]|S"u, —u_ ||
<2\ v —u ||+ T, —S" ||+]|S"u, —u ||. (3.26)
Két hop (3.15), (3.23), (3.25) v¢i (3.26), ta suy ra

lm || T"u, —u, [[=0. 3.27)
Vi (v,u )€ E(G) nén
., —, |90 —a)", +aT", ~u,||
18", —u, ||+, || T, =S, |
<I8™, = 8", ||+ 8™, —u, || +a, || T, — 5", |
<A v, —u |[+]S"w, —u |[+a [| T, =S ||. (3.28)
Tu (3.28), (3.15), (3.23) va (3.25), ta dugc
lim | w,,, —u, |I=0. (3.29)
Vi (u,u )€ E(G)nén
Taco ||u,, —T"u ||
=, ([T, =T, [+ T, —w, ||
S,y = (1A M, = T, = ]
:(1+)\n)||un+l —u [+ [Ty, —u || (3.30)
Két hop (3.30) vai (3.27) va (3.29), ta duoc
lim ||, —T", || 0.
Talaico
N, = Tu, S, =T+ T =T
Jlu, =T AN, =T, ]

Khi n — oo, tanhanduoc lim || Tu, —u [|=0. Taco

e, =5, |l
N, —u |+ 8", —S"u, || +]]5"u, —u, ||
A, = A w, = 115", —u, ]
Ay, —u, [+ 8", — I (3:31)
Str dung (3.31), (3.25) va (3.29), ta duoc
}LHi lw, , —8"u, ., |=0.
Taco
Nu,,, —Su  |Ilu, =S, N+ Su,,, =S, |
du,,, — S"“uﬂ+I [+, —S"u, |l

Cho n— oo, tasuyra lim [[Su —u, [=0.Tuong tu

lu,,, —H", |

A,y —u, [+ H o, = H'u, |+ Hu, = ]

o,y —u, A N w, —w [+ H', =, ]
:(1+)\”)Hu”+l—u”H—O—HH”UW—UHH. (3.32)

Tir (3.19), (3.29) va (3.32), ta c6

lim [[u, —H"u,  [=0.

n—oo

Talaico

H Uiy _Hu’n+| H

SH un+l_H"+1un+l || + || Hun+l - H”+1un+l H

SH Uy — H”Hunﬂ || +’\1 || U, Hnun+1 || : (333)

Cho n — cotrong (3.33), ta duoC lim || Hu, —u,_ |[=0.

_ Tiép theo, chitng minh sy hgi tu yéu cua day lip (3.1)
déndiém batdongchung cua ba anhxa G-khonggian tiém
cantrong khéng gian Banach 16i déu vai do thi.
Pinh 1i3.3. Gid sir

(1) X la khéng gian Banach 16i @éu va théa mdn diéu kién
Opial.

(2) C latgp conloi, bi chan, déng, khdc réngtrong X va C
c6 tinh chdt G.

) {u,} la day dwoc xac dinh boi (3.1) thoa man
(u,, p),(p,u,) € BE(G) voi moi p e F(T)N F(S) N F(H).

0 <liminfa <limsupa, < 1,0 <liminfb <limsupb <1,

n—ee n—o0 n—eo n—00

0 <liminfc <limsupc <1.

n—00 n—00

Khi dé (v} hoi tu yéu dén diém bat déng chung cua
T.8,H.

Chirng minh. Vi X la khong gian Banach I6i déu nén X
¢6 tinh chat phan xa. Hon nira, tor Ménh dé 3.2, ta c6
lim || u, —p || tn tai. Vi VAy {u} bichan. Do dé, ton tai
day con hoity yéucua {u }. Gia st {u,, }.{v,,} la hai
day con cta {u } lan luot hoi tu yéu dén «,o. Theo Ménh
d83.2,taco

Yim [ T, ) — ) |I= lim [ St ) =, |l

= }{lljg || Hun(k) - un(k‘) ||: 0.

(3.34)

Do (u,u . )€EG) va G co tinh chat bic cau nén

(¥, 42 4y11) € B(G).- (3.35)

Do d6, tir (3.34) va (3.35), theo B6 dé 2.5, ta duogc
Tu = Su = Hu=wuhay u e F(T)N F(S)N F(H).

Tuong tu nhu trén, ta ching minh dugc
ve F(T)NFOS)NFH). VI wve F(T)NFS)NFH) nén
lim || w, —u|| va lim |lu, —o]| ton tai. Theo B6 dé 2.6, ta
duoc u=v Do d6, {u} hoitu yéu dén diém bat dong
chungtrong F(7) N F(S) N F(H).

Tiép theo, nhom tacgia ching minh sy hgitu cua day
lap (3.1) dén diém batdong chung cua ba anh xa G-khong
gidn tiém cantrong khénggian Banach loidéu véi do thi.

Pinh 1i3.4. Gia sur
(1) X 1a khong gian Banach 16i déu. )

(2) C latap conloi, bichan, déng, khdc rong trong X, C co

tinh chat G.

(3) Mgt trongba anhxg T,S,H la G-nia compact.
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(4) {u} la day dwoc xdc dinh boi (3.1) thoa man
(u,,p),(p,u,) € E(G) V6i Mol p € F(T)N F(S)N F(H).

0 <liminfa <limsupa, <1,0 <liminfp <limsupbd <1,

n—20 n—;

0 <liminfc¢ <limsupe <1.

n—00 n—00

Khi dé {u } héi tu déndiémbat dongchungcuia 7.5 va m.

Chirng minh. Theo Ménh dé 3.2, tacé

lim ||, = Tu, |[= lim ||u, —Su, = lim [[u, = Hu, |}=0.

Hon nira, {u } la daytrong C va (u,u )€ E(G). Két
hop véi gia thiét mot trong ba 4nhxa 7,9, H la G-nua
compact,tasuy ratontaiddycon {u  } cua {u } saocho
{u,,,} hoitudén ¢ C. Do do,

'n(k)

}LIE I Uy ~ Tty = ‘h_H\l | Uy = Sty = Lh_n\l I Uy~ Hit [[=0.

Theo Ménh dé 2.8, ta dugc 7.5 va g la G-lién tuc.
Két hop véi (3.35), ta dugc
}LHNl H Tun(A) - T(] H: }LH\I H Su,,(;\) - Sq H: }1}'11 || Hu”(m - Hq H: 0.
Tacé

H q _Tq HSH q _un(;\‘) || + || un(]‘) _Tu,l(k) || + || Tu,l(k) _Tq H7

H(]_SQHSHC]_U”(M ||+ H u,,,(/.-) -

Su”(k) [|+ 1| Su

(k) Sq H?

la = Hall<[[q—wg ||+ 1w, = Hu,) || +]] Hy

n(k) (k)
Do d6 lim [|g —Tg ||=lim || g =S¢ |[[= lim || ¢ — Hg |= 0.

Suy ra Tq=Sq=Hq=q hay qc F(T)nF(S)N F(H).

Theo Ménh dé 3.2, tac lim || u, —q| ton tainén {u }
hoitu dén ¢ e F(T) N F(S) N F(H).

Cudi cuing, nhém tac gid duara vi du minh hoa cho su
hoi tu cua day lap (3.1) dén diém bat dong chung cua ba
anhxa G-khong gian tigm can.Dong thoi, vi du nay ciing
changtorang day lap (3.1) hoi tu dén diém batdongchung
nhanh hon day lap trong baibao[1, 2].

Vidu 35.Cho x = la khong gian Banach‘véichuén
gia tri tuyét doi, ¢ =[0,2],G =(V(G),E(G))la do thi dinh
huong véi v(G@)=C va (z,y)c E(G) khi va chi khi
0,50 <z =y <170 hoac z =y € C. Khi d6, (u,u) € E(G) Vai
ueCva B(G)lataploi theo toa dd nhungkhdngla tap 16i.
Xét badnhxa T.S,H x4cdinhbsi néu

§arcsin(m —1)+1 khiz= N
Tz =18
0 khi z = f3,

l‘cann(ac—l)—}—l khi x¢J§ va

St =13
0 khi z =3
" khiz = \/5
Hz =
2 khiz=+2
V6i  (z,y9)€ E(G), ta c6 0,50 <z,y<170. Suy ra,
(T, Ty),(Sz, Sy),(Hz, Hy) € B(G). Suy ra S,T,H bao toan

—Hq|l.

canh. Hon nita, V6i (z,y) € B(G) Va 1< <1,36 tatinh
dugc [Tz =T"y[I<A [[z—yl|, [|S'z=S"y[[< [z -yl va
|H'z—H'y[|<X |[z—y||. Do d6, T,5,H la anh xa
G-khdng gian tiém can.

Taco F(T)n F(S)N F(H)={1} = 2. Chon 4 =14 tacod
(p,u,),(u,p) € B(G)V6I pEF.
" :n+17 _ n4+4 . :n+2.
" bn4+3 " 147 " 8n+5
day lip {u } xacdinhbai(3.1) co dangdudi day hoitu dén
diém batdongchung p=1.

Chon Khi do,

m+3 n+2 .
w o= U H"u
" 8+5 " 8n+b "
N 4
u =1,4Vajv = In+3 H'w + n S"w (3.36)
! " 10n+7 " 10n+7 "
u l:4n+2S”v ntl T" .
n+ 5n+3 n 5n+3 n

Tuy nhién, voi x:t:\@,y:mzl va u:\/g,u:l,ta
dlI()'C\Tszy|>)\l\xfy\,|Sthm\>)\l\t7m| va

|Hu—Hv[> X\ |u—v].

Do @6, S,T,H khongla &nh xa khénggidn tiém can. Vi
vay, nhiing két qua vé su hoi tu dén diém batdong chung
cua ba 4nh xa khong gian tiém can sé khéng &p dung cho
ba anh xa nay.

Hon nira, vai cdchchon badnhxa 7,5, H nhu trén thi
cacday lap lan luot trong [2] va [1] ¢6 dang nhu sau ciing
hoi tu dén diém batdongchung p=1.

m+3 n+2
z = z H'x
" 8m+5 " 8n+5b "
N 9 3 4
po=14vValy =220, Nt g (3.37)
! " 10n+7 " 10n+7 "
4n +2 n+1,.,
Ty = Y, Ty,
5n +3 5+ 3
9 3 4
m = 10" i -, 13 ++ =St
. > n n
t, =14 va An 42 ntl (3.38)
n+1 = mn T mn
5n+3 5n+3

Tuy nhién, swhoitu cua day lip (3.36) dén diém bit dong
chungnhanh hon sy hoi tu cia day lap (3.37) va (3.38) va
dugcminh hoa bgiBang1va Hinh 1.

lo—o0—o Dy |§p (3.38)
h<—3¢—3< DAy 1dp (3.37)
D3y 13p (3.36)

S T T T T T
20 25 30 as 40 a5 50

Hinh 1. Ddng diéu héi tu ciia déy lip (3.36), (3.37) va (3.38) dén 1
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Bing 1. 56 liéu héi tu ciia day Iip (3.36), (3.37) va (3.38) Loi cam on: Nghién ctru nay duoc taitro boi Truong Pai
" " " hoc Pong Thap véi Bé tainghién ciu khoa hoc cua sinh
¢+ (ddy 3.38 z (day 3.37 day 3.36 A L ;
" (18y3.38) |+ (Aay337) | . (@8330) | i masé SPD2019.02.15.
1 14 14 1,4
2 1,2943753 1,2460293 1,0389924 TAI LIEU THAM KHAO
3 1,2035011 1,1378083 1,0001371 [1] M. Wattanataweekul, “Approximating common fixed points for two
4 11385564 1.0776188 1.0000001 G-asymptotically nonexpansive mappings with directed grahps”,
: . : ThaiJ. Math., 16(3), 2018, 817-830.
> 1,094045 1,0441347 1 [2] R. Wattanataweekul, “Convergence theorems of the modified
SP-iteration for G-asymptotically nonexpansive mappings with
directed graphs”, Thai J. Math., 17(3),2019, 805-820.
32 1,000006 1,0000001 L [3] J. Jachymski, “The contraction principle for mappings ona metric space
33 1,0000042 1, 1, with a graph”, Proc. Amer. Math. Soc., 136(4), 2008, 1359-1373.

[4] M.G. Sangago, T. W. Hunde andH. Z. Hailu, “Demiclodeness and
fixed points of G-asymptotically nonexpansive mapping in Banach
46 1,0000001 1, 1, spaces withgraph”, Fixed Point Theory, 8(3), 2018, 313-340.

47 1 1 1 [5] R. Suparatulatom, W. Cholamjiak, S. Suantai, “A modified

4. Két luan

Trong baibaonay,motday lap cho ba &nh xa G-khdng
gian tiém can duoc dé xuat. Tir 4o, mot so két qua vé su
hoituctia ddy lip nay dén diém batdong chupg cua ba énh
xa G-khong gidn trong khdng gian Banach l6i déu vai do
thj duoc thiét lap va ching minh, trong d6 gia thiét tap 1oi
cua E(G)trong cac két qua cua [1, 2] duoc thay bai gia
thiét E(G) 1a tap I6i theo toa d6. Dong thai, mot vi du duoc
dua dé chung té ring day lip duoc dé xuathoity dén diém
bat dong chung cua ba anh xa G-khong gidn tiém can
nhanhhon day lap trong baibao[1, 2].
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