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Tom tat

Trong bai bao nay, chung toi gici thiéu mot day lap hai buéc moi cho hai anh xa G- khong
glan tiém can trong khong gian Banach véi do thi. Tlep theo do, chiing t6i chu’ng minh mot so ket
quda vé su hji tu yeu va hoi tu manh cua day lap nay dén dzem bdt dong chung cua hai anh xa G-
khong glan tiém can trong khong gian Banach 16 déu véi do thi. Cac két qua nay la sy mo rong
ciia mot sé két qua chinh trong nghién ciru cua Wattanawweekul (20] 8). Pong thoi, chung t0i
ciing dwa ra vi du dé minh hoa cho sy hoi tu cua day dwoc gidi thi¢u va ciing chu’ng to rang day
lap dwoc giGi thiéu héi tu dén diém bat dong chung ciia hai anh xa G-khéng gidn tiém cdn nhanh
hon nhitng day lap dwoc nghién cuu trong bai bao cua Wattanaweekul tren.
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Abstract

In this paper, we introduce a new two-step iteration scheme for two asymptotically G-
nonexpansive mappings in uniformly convex Banach spaces with graphs. We then prove some
weak and strong convergence results to common fixed points of two asymptotically G-
nonexpansive mappings in uniformly convex Banach spaces with graphs. These results are the
extension of some major results reported by Wattanawweekul (2018). In addition, we give an
example to illustrate for the convergence of the introduced iteration process and show that the
convergence of this process to common fixed points of two asymptotically G-nonexpansive
mappings is faster than those presented by Wattanawweekul (2018).
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Chuyén san Khoa hoc Ty nhién

1. Giéi thiéu

Trong i thuyét diém bat dong, van dé
xay dung day lap va ung dung vao nghién
ciru diém bat dong cua anh xa khong gidn
duoc nhiéu tac gia quan tam nghién ctu. Bén
canh d6, nhiéu tac gia ciing quan tim nghién
ctu md rong anh xa khong gian theo nhiéu
huéng tiép can khac nhau. Nam 1972,
Goebel va Kirk (1972) da gidi thiéu mot mo
rong cua anh xa khong gian va duoc goi la
anh xa khéng gidn tiém can. Sau do, 16p anh
xa khong gidn tiém can duoc nhiéu tac gia
guan tdm nghién ctru theo hudng thiét lap
diéu kién ton tai diém bat dong ciing nhu
chung minh sy hoi tu caa nhang day lap
khac nhau dén diém bat dong. Ngoai ra, mot
s6 tac gia cling sir dung nhimg ki thuat khac
nhau dé mo rong khai niém anh xa khdng
gian tiém can. Nam 2018, su dung y tudng
dugc trinh bay bai Jachymski trong bai bao
cua Jachymski (2008) la két hop giira Ii
thuyét diém bat dong va Ii thuyét do thi,
Sangago va cs. (2018) da gidi thiéu l6p anh
xa G-khong gian tiém cén trong khong gian
Banach v&i db thi, dong thoi mot sé tinh chat
vé diém bat dong va két qua hoi tu cho 16p
anh xa nay ciing dugc thiét lap. Ké tur do,
viéc thiét 1ap su hoi tu cua nhiing day lap
khac nhau dén diém bat dong chung cua
nhitng anh xa G-khdng gidn tiém can trong
khéng gian Banach vai dd thi duoc mot sb
tac gia quan tdm. Nam 2018, str dung day lap
Ishikawa, Wattanataweekul (2018) da gioi
thiéu dady lap hai budc cho hai anh xa G-
khong gidn tiém can nhu sau:

u, € va
v =01-08)u +8g"u
u  =1-a) +af'v (1.1)

v6i neN,{a {8} (01, 0 la tap 14
trong khong gian Banach Xva f,g: Q0 —Q la

hai anh xa G-khong gian tiém can, dong thoi
mot s6 két qua hoi tu cua diy lap (1.1) ciing
duoc thiét 1ap. Pén day, mot van dé ty nhién
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dugc dat ra Ia tlep tuc xdy dung nhimg day
lap ma hoi tu dén diém bat dong chung
nhanh hon day lap (1.1). Do d6, trong bai
bao nay, ching t6i dé xuat mot déy 1ap hai
budc mai cho hai anh xa G-khong gian tiém
can va chtimg minh mot s6 két qua vé hoi tu
cua diy lip dugc dé xuat dén diém bat dong
chung cua hai anh xa G-khong gidn ti¢ém céan
trong khdng gian Banach 16i déu véi db thi.
Trudc hét, chung t6i trinh bay mot s6 khai
niém va két qua co ban duogc sir dung trong
bai bao.

Cho khoéng gian Banach thuc X va X* la
khong gian lién hop cua X. Khi do, day
{u } C X dugc goi la hgi tu manh (hoi tu theo

chudn) d&én we X néu lim||u —ul=0.
n—00

Day {u }C X duoc goi la hdi tu yéu dén
we X néu lim | fu —ful=0 vé6imoi fe X"

Cho Q la mot tap con khéac rdng cua
khong gian Banach thyc X. Ki hi¢u
G =(V(G),E(@)) la do thi dinh hudng véi
V(G) tap hop cac dinh caa d6 thi G sao cho
V(G) trung véi Q, E(G) tap hgp céc canh cua
d6 thi G ma (wu)€ BE(G) V6i ueQ va G
khdng c6 canh song song.

Pinh nghia 1.1 (Suparatulatorn va cs.,
2018, Pinh nghia 4). Cho G = (V(G),E(G))
1a @b thi ("ﬁnh‘ hudéng. Khi do, G duoc goi 1a
cé tinh bac cau néu voi u,v,w € V(G) sao cho
(u,v),(v,w) € E(G) thi (u,w) € E(G).

Pinh nghia 1.2 (Sangago va cs., 2018,
Dinh nghia 3.1). Cho X la khong gian
Banach thuyc va O la tap khac rong cua X,
G =(V(G),E(@)) la d0 thi dinh hudéng sao
cho V(G)=. Khi d6, anh xa f:Q—Q
duoc goi 1a G-khdng gidn tiém cdn néu

(1) f bao toan canh cua G, tirc la vai
(u,v) € E(G) ta co (fu,fv) € E(G).
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(2) Ton tai
limA =1 sao0 cho || f'u— f"v||<A\ [|u—v]|

n—0o0 - n

véi (uw) € E(G) va n > 1.

diy {A LA >1 vai

Pinh nghia 1.3 (Sangago va cs., 2018,
Dinh nghia 1.3). Cho X la khong gian dinh
chuan, Q la tap con khac rong cua X,
G =(V(G),E(G)) 1a do thi dinh hudng sao
cho V(@) = Q.Khi do, O duogc goi la co tinh
chdt G néu véi {u } 1a ddy trong 0 sao cho
€ E(G) véi

yéu dén v € Q thi ton tai ddy con {u,

(w,u, ) neN va {u} hoi tu

.} cua

{u,} sao cho (u,, ,u) € E(G) voi k € N'.

Pinh nghia 1.4 (Suparatulatorn va cs.,
2018, Dinh nghia 6). Cho X la khdng gian
Banach. Khi do6, X duoc goi 1a thoa man diéu
kién Opial néu véi {u } 1a ddy trong X va
{u} dén u  thi

limsup || v, —u ||< limsup||u, —v || voi

hoéi tu yéu

n—0o0 Nn—00

v e X,u = .

B6 dé 1.5 (Sangago va cs., 2018, Pinh
nghia 1.4). Cho X la khong glan Banach Q
la tdp con khdc rong cia X, O c6 tinh chdt
G, f:Q—Q la anh xa G-khdng gian tiém

{A} sao cho

SO —1) < o, {u} L déy héi tu manh dén

n=1

can voi day hé so

weQ (u,u )€ EG) va
lim || fu —u ||=0. Khidod, fu=u.
~ Bo dé 1.6 (Suparatulatorn va cs., 2018,
Bo6 d¢é 3). Gia su
(1) X la khong gian Banach thoa man
diéu kién Opial.
2) {u}

lim ||u, —ul|| va lim|[u —vl]| ton tai véi
Nn—>00 | n—00

la day trong X sao cho

u,v € X.

) {u,} va {v,
sao cho {u,

o) la day con cua {u }
o} hoi tu yéu dén u, {v,,} hoi
tu yéu den v.

Khi do, v =v.

Pinh nghia 1.7 (Jachymski, 2018, Pinh
nghia 2.3). Cho anh xa f: X — X. Khi do6, f
duoc goi 1a G-/ién tuc néu {u } 1a ddy trong
X sa0o cho wu hoéi tu manh dén u va
(u,u )€ EG)thi fu — fu.

Ménh dé 1.8 (Wattanataweekul, 2018,
Ménh d¢ 3.2). Gia su

(1) X la khong gian Banach voi do thi
dinh huéng G, QO 6 tinh chat G.

2) f:Q—Q la anh xa G-khdng gian
tiém can.

Khi do, f la G-lién tuc.

Pinh nghia 1.9 (Dung va Hieu, 2020,
Dinh nghia 3.1). Cho X 1a khong gian vecto
va D 1a tap con khac rong ctia X x X. Khi do,

D duoc goi 1a [6i theo toa do néu véi
(pu),(pv),(u,p),(bp) €D va tel01] ta co
t(p,u) +(1—t)(p,v) € D Va tu, p) +(1—1)(v,p) € D.
Pinh nghia 1.10 (Shahzad va Al-
Dubiban, 2006, tr. 534). Cho anh xa
f:9—Q Khi do, f dugc goi la G-nua
compact néu v6i {u } 1a day trong Q voi
€EG) va lim||fu —u [=0 thi

(u77 ) un+1)

ton tai diy con {u,,} cua {u} sao cho
{u,,,} hoi tu manh dén ¢ € Q khi k — .

Bé dé 1.11 (Dung va Hieu, 2018, B6 dé
2.4). Cho X la khong gian Banach 16i déu va
r > 0. Khi do, ton tai mot ham [oi, tang ngat
va lién tuc ¢ :[0,00) —[0,00) sao cho ¢(0) =0
va
[tut =t [P <tllulf H1-t) [l v|F 41 - t)p(llu—v])
voimoi t€[01] va uve B ={ue X:||ul[<r}.
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Bo dé 1.12 (Wattanataweekul, 2018, B6
@2 2.11). Cho {a }{b} va {y,} la ddy s6

thuc khong am thoa man

<(@A+7v)a +b Yn>1 voi Y vy <oo

n=1

an+1

va > b < oo Khidé, lima, ton tai.
n=1 noee o

2. Két qua chinh

Trong muyc nay, ta ludon xet
G=(V(G),E(@)) la @6 thi dinh hudng, co
tinh chat bic cau voi V(G)=Q EG) 1a tap
16i theo toa do va gia st f,g:Q— Q 14 hai
anh xa G-khong gian tiém can voi hé s6 tiém
can lan  lwot 1a o ,u sa0 cho
Fia(f) N Fiz(g) = @ v&i Fia(f), Fiaz(g) 1an lugt
la tap diém bat dong cua hai anh xa f,¢. Dat

A =max{op}. Gid sit 3(\ 1) <. Bing
n=1

viéc mo rong day lap (1.2) trong nghién ctru

cia Wattanataweekul (2018), chung t61 gioi

thiéu day 1dp {u } cho hai 4anh xa G-khong

gidn tiém cén trong khong gian Banach véi

d6 thi nhu sau:

u, € Q vavol n € N*¥,
Un = (1 - /BTL )un + /Bng7lu'”

_ _ n n
un,+1 - (1 an)g Un + an v

(2.1)

n’

trong do {« }.{B } c[0,1]. Trudc hét,

chung toi chimg minh mot sb tinh chat cua
day lap (2.1).

Ménh @@ 2.1. Gid s

(1) X la khéng gian dinh chudn.

(2) Q la tap con 16i, khdc rong trong X.

(3) Véi moi p € Fia(f) N Fia(g), {u } 12
day dwoc xac dinh boi (2.1) thoa man
(u,p),(p,u,) € E(G).

Khi do,

16

(w,,p),(v,,p),(Pw,),(p;v,), (0,5, ), (u,,u, ) € B(G)
véi neN.

Chirng minh. Bang phuong phap quy
nap ta s€ chirng minh

(u,,p) € B(G) v6i ne N, (2.2)

Theo gia thiét, ta c6 (u,p) € E(G). Suy ra
(2.2) dng v6i1 n =1.
Gia su (2.2) ding voi n=k>1, tac la
(u,,p) € E(G). Ta can chimg minh

(u,,,,p) € E(GQ).

Vi f,g bao toan canh nén f* ¢* bdo toan
canh. Két hop ¢ bao toan canh va
(u,,p) € E(G), tacd (¢"u,,p) € E(G). Talai cd

(v,,p) = (1= B )u, + B,9"u,,p)
Do (u,,p),(¢"u,,p) € B(G) va E(G) 15i theo
toa do nén tr (2.3), ta ¢6 (v, p) € E(G). Két
hop f*,¢" bdo toan canh véi (v, p) € E(G), ta

(2.3)

duoc (fkvk,p),(gkvk,p) € E(G). Ta cling co
(Uk+1,p) = ((1 - ak)gkvk + akfkvk’p>
= (1 - (Yk (gkvk7p) + (Yk(fkvk’p).

Khi do, tir (2.4), (¢'v,,p),(f*v,,p) € E(G) va
E(G) 16i theo toa do, ta ¢6 (u, . p) € E(G).

(2.4)

Do d6 theo nguyén 1y quy nap, ta cé
(u,p) € B(G) véi neN. Tiép theo, vi 4"

bao toan canh va (u,p)€E(G) nén
(9"u ,p) € E(G). Tacod
— 1 _ n
(vn7p) (( ﬁn)un + ﬂng un ’np) (25)
= (1 - /Bn)(unap) + Bn(g unap)'

Két hop (2.5) véi (u,p),(¢"u,p) € E(G) va
E(G) 16i theo toa d¢, ta ¢ (v,,p) € B(G) V6i
neN.
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Lap luan tuong ty nhu trén, ta chung
minh duge (p,u,),(p,v,) € E(G) v6i n €N

Vi (v,,p),(p,u,),(u,,p),(p,u,,,) € B(G) va
G co tinh chat bac cau nén

(v,u),(u,u )€ E(G) voi n € N

n’

]

Ménh dé 2.2. Gid sir

(1) X la khéng gian Banach 16 déu.

~(2) 9 la tdp con 16i, bi chin, dong, khac

rong trong X.

(3) Véi méi p € Fia(f) N Fia(g), {u } 14
day dwoc xdc dinh boi (2.1) théa man
(v, p),(pu,) € E(G),

0 <liminfa <limsupa <1 va

n—o0 N—00

0 <liminf 8 <limsupfg <1.

n—=0o0 n—00

Khi do,

(1) lim || u, —p|| ton tai.

(2) 1| P ', [t g —u, T 0.
) lim || fu, —u, [= lim || gu, —u, ||=0.

Chirng minh (1). Liy pe Fiz(f) N Fiz(g),
theo Ménh dé 2.1, ta co

(u,, ), (v, p),(v,,w,),(u,,u, ) € E(G).

Vi Q 14 tap bi chin nén ton tai » > 0 sao cho
ul<r voi moi weQ  Khi do
u,v €B ={ueQ:||u||<r} Do do, theo

B6 dé 1.11, ton tai ham 10i, tdng ngat, lién
tuc ¢ :[0,00) —[0,00) sao cho ¢(0) =0 va

v, =pIF
:|| (1_5")'“" —I—ﬂngnun -p ||2

<), ~plF +6, 19, ~plF-5,0-)ell '~ ). (26)

Do ¢ la G-khong gian tiém can nén tir (2.6)
ta co

o, ~plf
<A, = pIF +6.¢ 1u, - pIF 4,0~ Aol s, =, 1)

480 -0, ~p [ -B0-B)elll o', ~u [ (27

Lap luén tuong tu nhu trén, theo B6 dé 1.11
va f,g la anh xa G-khong gian tiém cén, két
hop voi (2.7) ta co

I, —»IF
<A-a)llg"y, —pIf +a, [ fv, = pIl
—a (1—a)(|| f'v, —g"v, ||)
<U=a )X lv, = pIF +a X |lv, —p|F

—a,(l=a )/l f"v, —g", ])
=\ lv, =2 IF =, (= )|l f'v, = g"v, [)
= A48, =D, = pIF =A8,0-8 Je(ll g'u, —u, I}
—a, (L= )e(|[ v, = g", ])
=+ =D+ A8 w, = plF -X8,0-8)e(ll g'v, —u, [}

n'n

—a,(L=a, )|l [0, —g"v, |])
S, =p|F X =D+ ) [, ~pIF 8,08 Jelll 9", -, )

n-n

—a (L= )| f'v, — g"v, []). (2.8)

Vi {8 },{\} va Q bi chin nén ton tai hing
sO M>0 530 cho (1+X8)|lu —p|f<M véi
n >1. Khi do, tir (2.8), ta dugc

H un-H _p H2
lu, =p [P +MO, =1)=B8,(0=B, (Il g"u, —u, [])

—a (—a e[ f'v, — g"v, []). (2.9)
Tu (2.9), tacod
., —pIP<lu, —p|F +MO; - 1).
Vi 0N —-1<2\ (A —-1) Vv6i A >1va
i()\n —1)<oo nén i(x\j —1) <oc. Theo
n=l n=1

B6 dé 1.12, ta dugc lim || u, — p || ton tai.
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(2). Tt (2.9), ta co

u,, —plf
lu, =plf +MO =) —a (1=a, )] f'v, = g"v, [])-
Do d6

a (—a )l f'v, —g"v, 1)

u, —p|f =, —pIF +M(\ —1). (2.10)

Vi 0<liminfo, <limsupa, <1, ton tai so

n—00 n—00

thue §>0 va sb nguyén n, sao cho
al—a)>6>0v0l n>n. Tk (2.10) véi

bat ki s6 tw nhién m > n,, ta co

Z&P(H [, —g", 1)
Z I —=a ([ fv, = g"v, 1)

m m

=> Mu,—plF=> llu,, —pIf +MZ A2 1)

n=n, n=n,

plf +MZ

TL’II

=u, —pIF I, -

<, —p|F +MY (2 - (211)

n:no

Vi Y (¥-l)<oo nén tir (2.11) ta duoc

n=1

Z&prv —g"v |[)<oo. Suyra

n= TL

Dol fro, = g"u, [)) <o

IL:’VLU

Do d6 lim (|| f"v, —g"v, ||)=0. Su dung
tinh chit cta ¢, ta dugc
lim || f"v, —g"v, |[=0 (2.12)

Tiép theo, tir (2.9), ta co

8,0 =8)e(ll g"u, =, |I)

lu, —plf =[lu,, —p|F +MO —=1). (2.13)

n+1

18

Lap luan tuong ty nhu ching minh trén, tr

(2.13), ta duge > (]l g"u, —u |)) <. DO

do lim (|| g"u, —u ||)=0. St dung tinh
chét cua ¢, ta dugc

(2.14)

tim | g"u, —u, [I=0

Tiép theo, tir v =01-08)u +p8g"u,taco

v, =, |l
= (1—=8)u, +8,9"u,—u, |
=B 11g"u, —u, || (2.15)
Tu (2.14) va (2.15), ta dugc
lim||v, —u [|=0 (2.16)

Theo Ménh d& 2.1, ta ¢6 (v ,u )€ E(G).
Do do

1/ 0, —u, |
i fru, = o, [+ o, = g", |l
g, —g"u [+ g"v, —u, ||
=2 v, —u ([ +[fv, —g"v, ||+ g"w, —u, ||
(2.17)
Tir (2.12), (2.14) va (2.16), ta duoc

(2.18)

tim || f*u, —u, |0

., =,

n+1
:|| (1 - an )gnvn + anfnvn B un ||
9", —u, l[+a, || [, —g"v, ||

g, —g"u, [[+11g"w, —u, [+, || v, —g", |
S A’L || ,UTI _u” || —l_ H gnun _u’ll, ||

+o || fnvn - g"'Un IF (2_19)

Két hop (2.19) véi (2.12), (2.14) va (2.16),
ta duoc

lim ||, —u [=0. (2.20)
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Vi (u,u )€ E(G) nén

|| un+1 _fnunﬂ ||
lu,, —u (11w, = o e, = ]
S” un+1 _un H +>\n H un _un-H H + H f"u" —’LL" H

=@+ N, —u [+ fu, —u || (2.21)
Két hop (2.21) véi (2.18) va (2.20), ta duoc
= 0.

n
— u

hm || un,+1 n+1 ||

n—oo

Taco

H U _fun+1 ||

SH un+1 - fn+1un+1 || + || fun+1 - fn+1u7L+1 ||

SH un+1 B n+lun+1 || +A1 H un-H - f”’un+1 H :

Chuyén qua gidi han trong bat dang thic
trén khi n — oo, ta dugc lim || fu, —u_ [|=0.

Tuong tu

n

H Uy =9 Uy H

S, —u, |+l g"u, =g, [+ g"u, —u, ||

n+1

= [[4N (w, —u |+ g, —u ||
= (1+>\7l) || u'n+1 _un, H + || gnun _uﬂ H '
(2.22)

Két hop (2.22) véi (2.14) va (2.20), ta duoc
lim || u,_, —g"u  |=0. Taco

n

H un+l - gun+1 H
SH Uy — gnﬂunﬂ H + || gu, ., — 9 n+1 H

SH unJrl - g"JrlunJrl || +>\l || un+1 - gnun+1 || °

n+1

Chuyén qua giéi han trong bat dang thirc trén
khi n — oo, ta duge lim || gu, —u, |= 0. ]

Tiép theo, ching toi thiét 1ap va chung
minh két qua vé su hdi tu yéu cua day lap
(2.1) d&n diém bat dong chung cua hai anh
xa G-khong gian ti€ém can trong khong gian
Banach 16i déu véi do thi.

Pinh li 2.3. Gia su

(1) X la khéng gian Banach o déu va
thoa man diéu kién Opial.

~(2) Q la tdp con 16i, bi chin, dong, khic
rong trong X va ) co tinh chat G.

(3) {u,} la day dwoc xdc dinh boi (2.1)

théa man (u,p),(p,u,) € E(G)
p € Fiz(f) N Fia(g),

voi  moi

0 <liminfa, <limsupa, <1 va

n—00 n—00

0 <liminfg <limsupf3 <1.

n—o0 N—00

Khi d@6, {u} héi tu yéu dén diém bt
dong chung cua f va g.

Chirng minh. Vi X & khéng gian
Banach 161 déu nén X c¢6 tinh chat phan xa.
Hon ntra, to*r Ménh dé 2.2, ta c¢ob
lim [[u —pl| ton tai. Vi vay {u } bi chan.
Do d6, ton tai day con hdi tu yéu cua {u }.
Gia s {u,, },{v,,,} 1a hai ddy con cua {u }
lan luot hoi tu yéu dén w,v. Theo Ménh dé
2.2,taco

%LIE H fun(/{) - U’,,,(/;) H
= lim |l gu,y —u
=0.

'n(k) ||
(2.23)
Vi (u,u )€ E(G) va G c6 tinh chat bac

cau nén

n+1)

)€ E(@). (2.24)

(un(k)’ un(k+1
Tir (2.23) va (2.24), theo Bo dé 1.5, ta duoc
fu=gu=u hay u e Fiz(f)N Fiz(g). Tuong
ty nhu trén, ta ching minh dugc
v € Fiz(f) N Fiz(g). V1 wu,v € Fiz(f) N Fiz(g)

Nén lim ||« —u| VA lim ||« —o|| ton tai. Theo

B6 d 1.6, ta dugc u=v. Do d6 {u } hoitu
yéu dén diém bat dong chung cua f va g. [
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Tlep theo, chung t6i thiét 1ap va chimg
minh két qua v& sy hoi tu manh cua day lap
(2.1) d&n diém bit dong chung cua hai anh
xa G-khong gian ti€ém can trong khong gian
Banach 15i déu véi do thi.

Dinh li 2.4. Gia su

(1) X la khéng gian Banach 16i déu.

_ (2) Q la tp con 16i, bi chén, déng, khéc
rong trong X, Q) co tinh chat G.

(3) Mot trong hai anh xa f,g la G-nua
compact.

(4) {u } la day dwoc xdc dinh boi (2.1)
théa man (u,p),(p,u,) € E(G)
p € Fiz(f) N Fiz(g),

0 <liminfa, <limsupa, <1 va

n—+00

voi  moi

n—00

0 <liminfg <limsup3 <1.

n—oe n—00

Khi @6, {u } héi tu manh dén diém bat
dong chung cua fva g.

Chirng minh. Theo M¢énh dé 2.2, ta ¢o
lim |[u — fu [|=lim |[u —gu |=0. Hon nira,
E(G). Két
hop véi gia thiét mot trong hai anh xa f,¢ 12

{u } ladaytrong Q va (u,u )€

G-nira compact, suy ra ton tai diy con {u, )}
cua {u } sao cho {u
geC. Do db

k>} hoi tu manh dén

lim || w,

k—o0

Khi d6, str dung Ménh dé 1.8, ta duoc f va
¢ 1a G-lién tuc. Két hop véi (2.24), ta duoc

f n(k) ||: ]}LHBC || un(k) - gun(k) ||: 0

lim || fu, ) — fq |I= lim [| gu, ) — g¢ =0
Taco
Il q— fall
SH q _un(k) || + || un(k) _fun(k) || + || fun(k) _fq ||7
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Il q¢—gq]l

SH q—u”(k) || + H u”(k) gun || + || gu”(m 9q ||
Do d6 lim ||q—fq||=lim || g —gg [~ 0. Suy
ra fq=gq=gq hay qec Fix(f)N Fiz(g). Theo

Ménh d& 2.2, ta ¢ lim [[u, —q|| ton tai nén
{u } hoi tu manh dén q € Fiz(f) N Fiz(g). [

Cudi cung, ching toi dua ra vi du minh
hoa cho sy hoi tu cua day lap (2.1) dén diém
bat dong chung cta hai 4nh xa G-khong gién
tiém can. Pong thoi, vi du nay ciing chimg t6
rang ddy lap (2.1) hoi tu dén diém bat dong
chung nhanh hon day ldp trong bai bio cua
Wattanataweekul (2018).

Vi du 2.5. Cho X =R la khéng gian
Banach véi chudn gia tri tuyét doi,
0=1[0,2],G =(V(G),EG) la d thi dinh
hudng véi V(G) =Q va (z,y) € E(G) khi va
chi khi 0,75 <z =y <170 hodc z=y €.
Xét hai anh xa f, g xac dinh boi

P garcsm(x D+1néux=+3
X =
0 néu x = «é

X" néux =42

gx=
2 né'ux:\E

V6i (z,y) € B(G), ta cd 0,75 < z,y < 1,70. Suy

ra (fz,fy),(gz,9y) € E(G). Suy ra f,g bao
toan canh. Hon nita, voi (z,y) € E(G) va

1< <1,36 ta chung minh duogc
Hf?lx_
lg"z—=g"y|I<A [[z—yll.

FYlEA [z —y]l va

Do d6 f,¢g la anh xa G-khdong gian ti¢m

can. Ta €O Fix(f)NFiz(g)={1} = 2. Chon
u =14 ta co (pu)(u,p) €EG) Voi
1
e Fi N Fiz(g). Chon _nt ,
p € Fiz(f) N Fix(g) : =
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_ n+4
™ +7 ’
dir}h bfgi (2.1) c6 dang dudi day hoi tu dén
diém bat dong chung p =1.

. Khi d¢6, day lap {u } duoc xac

u =14 va
In +3 n+4
v o= U g'u
" 10n+7 " 10n+7 "

(2.25)

_4n+2 N n—+1

u = "v .
n+1 57’I/+3g n 5n+3f n

Tuy nhién, véi z=3,y=1 VA u=+2,
v =1, ta tinh duoc

fr=fy>Nlz—yl|, [gu—gv> X\ |u—v].

Do d6, f,g khong la &nh xa khong gian tiém
can. Vi vay, nhimg két qua vé su hoi tu dén
diém bat dong chung cua hai 4nh xa khong
gian tiém céan s€ khong &p dung cho hai anh
xa nay. Hon ntra, véi cach chon hai anh xa
f»g nhu trén thi day lap {z } duoc gidi thiéu
trong nghién clru cua Wattanataweekul
(2018) c6 dang dudi day ciing hoi tu dén
diém bat dong chung p =1.

z, =14 va
In 4+ 3 n+4
y = T g'z
"o 10n4+7 " 10n+7 " (2.26)
A 4n + 2 n—+1 "
n+1 5n + 3 yn 5n + 3 yn'

Tuy nhién, sy hdi tu cua day lap (2.25)
dén diém bat dong chung p =1 nhanh hon sy
héi tu cua day lap (2.26) va dugc minh hoa
boi bang sd liéu va hinh dnh minh hoa déng
diéu sau.

Bang 1. S6 liéu héi tu ciia ddy Lip (2.25) va (2.26)

n | (dy2.26) u (dy 2.25)
1,4 1,4
1,2887079 1,1097846

3 1,1940112 1,0077474
4 1,130939 1,0003408
5 1,0886472 1,0000094
6 1,0601816 1,0000002
7 1,0409866 1,

46 1, 1,

14
lo—o0—o diy 1ip 2.28
pé—3¢—3¢ diy I3p 2.25

O,
v 200

T 3 y
o 5 10 15 20 25 30 35 40 a5 50

Hinh 1. Dang di¢u hdi tu cia day lap (2.25) va
(2.26) dén 1 véi n=50
Loi cam on: Bai bio nay duoc hd tro
boi Truong Pai hoc Dong Thap voi Dé tai
nghién ctru khoa hoc cua sinh vién ma so6
SPD2019.02.15./.
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