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TOM TAT

Trong bai b&o nay, chiing tdi thiét Idp su héi tu cua day lap Ishikawa dén diém bdt déng cua
anh xa don diéu théa man diéu kién (E) trong khong gian Banach 16i déu sap thi tu. Dong thoi,
chiing t6i ciing dwa ra vi du dé chimg té rang két qua dat dwoc 1a mé réng cua mét sé két qud
trong tai lieu tham khao.

Tir khoa: anh xa don digu thoa man diéu kién (E), ddy lap Mann, khong gian Banach sip
thir ty.
ABSTRACT

Convergence of Ishikawa iteration to fixed points of monotone mappings
satisfying condition (E) in partially ordered Banach spaces

In this paper, we establish the convergence of Ishikawa iteration to fixed points of monotone
mappings satisfying condition (E) in partially ordered uniformly convex Banach spaces. In
addition, we provide an example to prove that the obtained results are extensions of some results in
the literature.

Keywords: monotone mapping satisfying condition (F), Ishikawa iteration, partially
ordered Banach space.

1. Giéi thiu

Anh xa khdng gi&in c6 vai trd quan trong trong linh vuc xap xi diém bat dong boi
nhiing day lap. Vai nhitng gia thiét phi hop, nhiéu sy hoi tu cua nhiing day lip khac nhau
nhu diy 1ap Mann, day lap Ishikawa, ddy lip Halpern... dén diém bat dong cua anh xa
khong gidn di duoc thiét 1ap. Gan day, mot sé tac gia quan tdm nghién ctiu nhitng mé rong
cua anh xa khong gidn. Nam 2011, Garcia-Falset va cong su [1] da gidi thiéu khai niém
anh xa thoa min diéu kién (E) va thiét 1ap su ton tai diém bat dong cua I6p anh xa nay
trong khdng gian Banach. Nam 2015, Bachar va Khamsi [2] d3 dua ra mot cach tiép can
khéc dé mo rong khai niém anh xa khong gian Ia trang bi thi tu trén khong gian Banach va
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gidi thiéu khai niém anh xa don diéu khdng gidn, anh xa nira nhém don diéu khéng gién va
nghién ctu xap xi diém bat dong chung ctia ho anh xa nira nhom don diéu khong gian
trong khdng gian Banach sip thi tu; Dehaish va Khamsi [3] da thiét 1ap mot s két qua vé
Xap xi diém bat dong cua &nh xa don diéu khdng gidn boi day lip Mann trong khdng gian
Banach sap thir ty. Nam 2016, Song va cong su [4] dd nghién ctru diéu kién da cho sy ton
tai diém bat dong va xap xi diém bat dong cua anh xa don diéu khong gian boi day lap
Mann trong khong gian Banach 16i déu sip tha ty. Nam 2018, Lam va Hiéu [5] da gidi
thiéu mot 16p &nh xa téng quat hon 16p anh xa don diéu khong gidn va duoc goi 1a anh xa
don diéu thoa man diéu kién (E). Dong thoi, mot sé két qua vé su ton tai va xap xi diém
bit dong cua 16p anh xa ndy bai ddy lip Mann trong khéng gian Banach 16i déu sap tht tu
cling da duoc thiét 1ap. Pén day, mot van dé duoc dat ra la tiép tuc nghién cau xap xi diém
bat dong cua 16p anh xa don digu thoa man diéu kién (E) béi nhitng day lp tong quat hon
trong khéng gian Banach sip thir ty. Do dé, trong bai bao nay, ching tdi mé rong nhiing
két qua vé su hoi tu cua day lip Mann dén diém bit dong cua &nh xa don diéu khong gian
trong bai béo [3, 4] va anh xa don di¢u thoa man diéu kién (E) trong bai bao [5] dé thiét
lap su hoi tu cua day lap Ishikawa dén diém bat dong cua anh xa don diéu thoa mén diéu
kién (E) trong khdng gian Banach 16i déu sap thu tu. Trudc hét, ching toi trinh bay mot sb
khai niém va két qua co ban duoc st dung trong bai bao.

Dinh nghia 1.1. ([3], Definition 2.1).

Cho(X,=) la khong gian Banach sap thir tw, C' la tap con khac réng trong X va
f:C — C lanh xa. Khi do,

(1) f duoc goi la &nh xg don diéu trong C' néu f(u) < f(v) véi moi u,v € C ma
u =< .

(2) f duoc goi la anh xg don diéu khong gidn trong C' néu f 1a &nh xa don diéu va

[f(w) —f()|| <||u— || v&i moi u,v € C ma u =< w.

Dinh nghia 1.2 ([1], Definition 2).

Cho X la khong gian Banach, C la tap con khac rong trong X va f:C — C la
mot anh xa. Khi d6, f duoc goi la anh xa théa man diéu kién (E) néu ton tai p > 1 sao
cho || u— f(u)|[< || w— fu) || + || w—v|| véi moi u,v € C.

Dinh nghia 1.3. ([5], Dinh nghia 2.1).

Cho (X,=) la khong gian Banach sip thtr ty, C' 1a tap con khac rdng trong X va
f:C — C laanh xa. Khi d6, f dugc goi 1a anh xa don diéu théa man diéu kién (F) néu
f 12 anh xa don diéu va ton tai 1 > 1 sao cho

|uw—f) I< p||u— flu) ||+ w—20|| véi moi u,v € C' ma u < vhoic v < u.
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Vi du sau ching té rang ton tai 4nh xa don diéu thoa man diéu kién (E) nhung
khéng la anh xa don diéu khéng gian.
Vi du 1.4. Xét (IR, =) la khong gian Banach sap thi tu v6i chuan gia tri tuyét doi va thir ty
thong thuong trén R, ¢ =1[0,2.5] latap con cia R vaanh xa f:C — C duoc xé4c dinh

3
boi flu) = % V6i u € C. Khi do f 12 anh xa don diéu thoa man didu kién (E) nhung f
khong la anh xa don diéu khong gidn. That vay, véi u <wv, ta c6 u,v €[0,2.5] va
f(u), f(v) €]0,2.5]. Khi do
w0 1

f(w) — f(v) =959 :§(u—v)(u2 +uv +v°) <0.

Suy ra f(u) < f(v). Do d6, f la anh xa don diéu. Tiép theo, ta ching minh ton tai
p>1saochovéi uw < v hoic v <u, taco ||u—f)||< pl|luw—flw)||+||v—2]|. Ta
chi can xét cac truong hop sau:

Truong hop 1. Véi v =0, v €]0,2.5] tacd

U3 U3

||u—f(v)||=||0—§||:§SU:HO—UHZ pl|w = fw)l[+H|uw =]

Truong hop 2. Véi u € (0,2.5], v €[0,2.5] tacod

[[u—f) IHlu—v+v—f) [[dlv—Ff@) [+ v—2]].

3

bit g(v)=v— f(v)=wv —%. Khi do, véi t €(0,2.5] ta cd 0< g(t) < Do

DO
w
P

46, 14N tai 41> 1520 cho [|v — f(v) [|=]] v — - ||< 232 < pg(u) = g || — f(u) || Suy ra

[lu— f)ll < pl|w = flu)[Hlw =] véi p>1.

Tir hai trueong hop trén, ta suy ra ton tai g > 1 sao cho véi w < v hoic v < u, tacd

[u—f@) I pllu—f) | +[luv—2]].

Do d6, f la &nh xa don diéu thoa man diéu kién (E). Tuy nhién, f khong la anh xa
don diéu khong gian. That vay, bang cach chon uw =1 va v = 2.5 taco

|| f(u) = f(v) [[=1.625 > 1.5 =] u — v ]

Do d6, f khong la anh xa don diéu khong gian. O
Dinh nghia 1.5. ([6], Definition 1.1).

Cho X la khong gian Banach. Khdng gian X duoc goi 1 théa mdn diéu kién Opial
yéu néu véi mdi w € X vavéi mdi day {u } hoi tu yéu dén u, taco

liminf [| 4 — v |[>liminf || v —u || véi moi v = .
n—oo n—oo
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Luu ¥ rang trong [6], Dozo d3 chirng minh rang bat dang thuc trén twong duong voi

limsup || u, — o |[> limsup || v, —u || v&i Moi v = w.

n—0o0 n—0o0

Dinh nghia 1.6. ([7], p.46, p.189).
Cho X Khdng gian Banach. Khi do6
(1) Khéng gian X duoc goi 1a 16i déu néu véi moi e  (0,2], ton tai § > 0 sao cho

||u+v

(2) Ki hieu X~ la tap hop cac phiém ham tuyén tinh lién tuc tr X vao R va X 1a
tap hop cac phiém ham tuyén tinh lién tuc tr X~ vao R. Xét &nh xa chinh tic
J: X — X xédc dinh boi J(u)(f) = f(u) Véi ue X, fe€ X . Khi d6, X dugc goi la
khong gian Banach phan xg néu J(X) = X .

Nhgn xét 1.7. ([7], Proposition 6). Néu X 1a khéng gian Banach loi déu thi X 1a khong
gian Banach phan xa.
Bé dé 1.8. ([8], Theorem 2).

Véi so thuc ¢ >1 va r > 0. Khdng gian Banach X 14 16i déu néu va chi néu ton tai

[<1—=6 véi uyve X mallu|H|v|=1 vallu—v|>e

ham lién tuc l6i tang nghiém ngat ¢:[0, o) — [0, c0) sao cho ¢(0)=0 va
ltu+ A=t <tlu]l HT=)[[v]]" —wlg. )] u—v]]) Vo moi
uwveB(0):={uecE:lu||<r}, wigt)=t'A—t)+t(1—1¢)", t<[0,1]. Dac biét, vdi

1 1 1
F<Sulf +2llolf =@l u—ol)).

q:2,t:1, ta co || uty
2 2

Bo dé 1.9. ([9], Lemma 1.3).

Cho X la khong gian Banach 16i déu. Gia si: rang {z } va {y } la hai day trong

X véi a €la,8]C(0,1),c>0 sao cho limsup ||z [[<e¢, limsuplly [[<c va

n—oo n—0o0

limsup || o,z +(1—a))y, ||=c Khidé lim ||z —y [ 0.

Kihieu F(f)={z € C: f(x) =z} latap hop diém bat dong cuaanhxa f: C — C
va F.(f)={p € F(f): p 2} v6i z, lasb hang tha nhét trong day lap Mann xac dinh

boi: =, €z, =ax +(1—a )f(z,)vsi moi n €N, trong d6 {a } la day trong
(0,1). Két qua sau la sy hoi tu cua ddy lap Mann cho anh xa don diéu théa man diéu kién
(E) trong khong gian Banach 16i déu sap thtr tur dugc thiét lap trong [5].
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Pinh 1i 1.10. ([5], Dinh 17 2.8).
Cho (X,=) la khdng gian Banach l6i déu sap thi t, C' 14 tap con compact, Ioi
déng khdc rong trong X, f:C — C 1a &nh xa don diéu théa mén diéu kién (E) sao cho

F.(f)= 2, {z } laday lgp Mann théa man f(z,) <z, va limsupa (1—a )> 0. Khi do,

day {z } hi tu den p e EF(f).
2. Céc két qua chinh
Truéc hét, ta gia st rang thi tw < va chuan ||||trén X thoa man diéu kign sau
(H1): Voi a €[0,1],a <bva ¢ <d,tacd aa+ (1 —a)c < ab+ (1 —a)d.
(H2): Néu ton tai a,b € X saocho a <u <bvdi u € Xthitontai A>0  sao cho
||| < Amax{]|al],||][}.

Xét day lap Ishikawa {u_} xac dinh boi:

un+1 = a’nun —I_ (1 - a’n)f(Un) /s - *
N
v =bu +(1—b)f(u). OTTTEN

u, € C,
trong do, {a }1a déy trong [0,1], b € (0,1) va anh xa f anh xa tr C' vao C. Truéc hét,
ching t6i thiét 1ap mot s6 tinh chat cia anh xa don diéu thoa man diéu kién (F) va tinh
chat cua day lap Ishikawa cho 4nh xa nay trong khong gian Banach sap thir ty.

Nhdn xét 2.1. Cho (X, =) la khong gian Banach sdp thir ti, C' 14 tdp con khac réng trong
X, f:C — C la anh xa don diéu théa man diéu kién (E) sao cho F(f) = @. Khi do,
|| f(w)—p|[<|u—p]|| véimoi u e C va pe F(fyma p < u hogc u < p.

Ch#ng minh. That vay, vi f 1a anh xa don diéu thoa man diéu kién (E) nén véi moi

uweC vapeF(fyma p < u hoic u < p,tacé

1 fw)—p|Hlp—f)[<pllp—fO I +[lu—p|=Hlu—p]. O
Bé dé 2.2.
Cho (X, =) la khéng gian Banach sap thiz tir, C' 1a mét tap con 16i déng khdac réng

trong X, f: C — C laanh xa don diéu va {u_} 1a day lap Ishikawa sao cho f(u,) < u,.
Khi do

1) fv)=u, K <u vav,  <v véimginecN.

(2) Néu day {u } héitu yéu dén diém w € C thi u < u_ Vvéimoi n e N,

Ch#ng minh. (1) Ching minh rang

fw)=u  =<u vav  =uv véimoineN. (2.1)

Vi f(u) <u vabe(0,1) nén f(u) =bu +(1—-0)f(u) <u. Ma
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v, = bu, +(1—0)f(u,).

Do do

flu) 2o, 2. (2.2)
Két hop diéu nay véi f 1a anh xa don diéu ta c6 f(v) = f(u,) v, < u. Do

f(v) 2w véi a €[0,1] nén f(v) 2 au, +(1—a)f(v,) 2u,. Suyra

flv) 2w, 2w, (2.3)
Tir (2.3) va f laanh xa dondiéutacod f(u,) < f(u,). Vi u, <, va f(u,) < f(u,) nén
v, =bu, + (1 —0)f(u,) < bu, +(1—=b)f(u) =, (2.4)

Tir (2.3) va (2.4) tacd f(v) < u, <u, Vd y, <v,. Dodé (2.1) ding voi n = 1.
Gia str (2.1) dang v6i n =k, tacod f(v,) <u,, , <u, va v, <v, voi k€N Ta

j ukJrl va

s&¢ ching minh (2.1) ding véi n =k +1, tac la chang minh f(v,_ ) <u

k+2

v, =wv_ Vvéi moi keN. That vay, vi v

o S U a2, va f la &h xa don diéu nén

\
f(v,,) =2 f(v,) véi moi keN. Két hop diéu nay voi fv) 2w, ta dugc
f,,) = f(v,) = u,, véimoi k € N*. Suyra

flo,)=a v  +0—-a,  )f(v, )=y, véimoi ke N Dodé

flo, )2, 2. (2.5)

Tu (25) va f la anh xa don di¢u ta c6 f(u,,,) = f(v,,)- Vi v, , Ju  va
flu,.,) = f(u,.,) nén

v, =bu,  +1=0)f(u,)=2bu,, +1—=b)f(u,,)="1v,,,. (2.6)

Tu (2.5) va (2.6) taco f(v,,) =u, , =u, Va v, , 3 . Dodo, (2.1) ding voi
n=k+1vsimoi ke N'. Vay (2.1) dang v6i moi n € N".

(2) Néu day {u } héitu yéu dén diém u € C thi w <u_véimoi n € N".

V6imdi ke N, taco («—u]={reC: z=<u]} 1aldidong va {u } la ddy don
diéu giam nén u_ € (< u, ] v6i moi n > k. Do {u } hoi tu yéu dén diém « € C. Suy ra

u € («—u,) hay v < u voimoi n € N'. O
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Bé dé 2.3.

Cho (X, =) la khong gian Banach sap thiz twr, C' 1a mét tap con 16i dong khdc réng
trong X, f:C — C la &nh xa don diéu théa man diéu ki¢n (E) sao cho F(f) = @ va
{u } 1a day lap Ishikawa sao cho p < f(u,) < u, véimoi p € F(f). Khido,

(1) Day {u } va {v } labj chdn theo chuan.

@) ||, —ul|l<|u, —ul| vaton tgi gisi han lim ||, —u|| véi moi u € F(f).

Chang minh. (1) Chitng minh rang {u_} va {v } 1a day bj chan theo chuan.

Truéc hét, ta ching minh rang {u } va {v } la ddy bi chan theo thu ty <.

Theo B6 dé 2.2.(1), tacd u <wu, V& v <wu, Vi moi n € N* hay {u } la ddy bj
chan trén boi « va {v } la day bi chan trén bgi v,.

Tiép theo ta chung minh p < va p < v Vvéi moi n € N'. (2.7)

Do p =< wu, Véi p € F(f) va f 1a anh xa don diéu nén p = f(p) = f(u,). Ké hop
dieu nay véi (2.2) taco p < f(u,) < v, < u,. Suyra (2.7) ding véi n = 1.

Gid st (2.7) ding v6i n =k >1,tacod p < u,, p < v, taching minh p <« va

p=<wv, . Thatvay,do p <v, p <u_ké hopvsi f 12 anh xa don diéu, ta co

Hon ntra, tir (2.8) véi f 1a anh xa don diéu ta dugc
p=bp+A=b)p=bp+1=b)f(p) =bu,, +(1-b)f(y,)=1v,, (2.9)

Tu (28)va (29)tacd p <u,,,, p=v,, V& kecN". Taching minh duoc (2.7)

1
dung v6i n =k +1 véi moi k € N'. Do do, {u } va {v } la day bi chan theo thu ty <.
Vi p=<u =<u va p=<v =<u Vi moi ncN" nén theo gia thiét (H2) tacod {u } va
{v } la day bi chan theo chuan.

(2) Ching minh rang ||w  —u||<||u, —u|| V& ton tai gidi han lim || u, —u|]
Vdi u € F(f).

Thatvay, véi u € F(f), tacd u = f(u,) < u,. Bang 1ap luan twong ty nhu ching minh
trong (2.7),tacé u < u_va u < v Véi n € N". Bang cach sir dung Nhan xét 2.1, ta co

., —uli=llau, +0—a)fw)—ull

=l|lau —au+(1—a)f(v)—u-+aul|
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<A—=a) [ f(v,)—ull+a, [[u, —u]]
<(=a)llv, —ul[+a, [l v, —u]|. (2.10)
Hon nira, theo Nhan xét 2.1, ta cling c6
o, = li= b, +(1— b)f(u,) —ul
=||bu, —bu + (1 —b)f(u ) —u+ byl
<A =0)If (u,) — ul|+0l[u, —ull
<A =0)lu, —ul[+bl|u, —u|
<llu, — . (2.11)
Do a6, ||, , —ul[<a, ||u, —ul|+1—a)lu, —ul|=lu, —ull.
Suyra {||u, —u||} la ddy don diéu giam. Mat khéc, ta c6 0 <|| u, —u || v&i moi
n € N*. Do do, ton tai lim || u_—u || véi moi n € N". O

n—o0

Ménh dé 2.4.
Cho (X,=) la khong gian Banach 16i déu sap thir tw, C' 1 tdp con 16i déng khac

rong trong X, f:C — C la anh xg don diéu théa man diéu kién (E) sao cho F(f) = @
va {u } la day lgp Ishikawa thda man p <f(u) =<u, vdi moi pe F(f). Khi do
tim || w, — f(u,) ||= 0.
Chirng minh. Theo B6 dé 2.3.(1), ta c6 {u } va {f(v,)} bi chan theo chuan. Do d6
theo B6 dé 1.8 véi ¢ = 2,¢ = a_, str dung (2.11) va Nhan xét 2.1 véi p € F(f), taco
., — Pl a,u, +1—a)f(w,)~p|F
=llau, —ap+1-a)fv)—p+apl|f
= (1~ a,)(f(s,) ~ p) +a,(u, — p) |P
<(—a)llfw)~p|F +a, ||, ~p|F ~a,0—a)e(llu, —f(v,) ]
<(-a)llu, ~plf +a, llu, ~pIF —a,0—a)elllu, o))
|, pIF ~a,(—a)ell] u, ~ f,) ).
Suy ra
a,1—a)e(llu, — f) ) v, —pI =llv,,, —pIF. (2.12)
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Theo B6 d¢ 2.3, ta c6 gidi han lim || u — p || ton tai. Pat lim || v — p [|= c. Khi
do tr (2.12) ta c6 lim (|| v, — f(v,)||) = 0. Khi do, st dung tinh chit caa ham ¢, ta
dugc lim || u — f(v ) ||= 0. St dung Nhan xét 2.1 ta co

lu, =p Il u, = f) I+ fv,) —p Il w, = Fo) [ +]]v, =Pl (2.13)
Cho n — oo trong (2.13) ta dugc
c=limsup |[u —p||<limsup|lv —p]|. (2.14)

n—0o0 n—00

Tuong ty nhu trong ching minh (2.11),tac6 ||v, —p||</|u, — p||. Do do

limsup || v, — p [|<limsup || v —p||=c (2.15)

n—00 n—0o0

Tur (2.14) va (2.15) tasuy ra limsup || v, — p [|= c. Khi do,

n—oo

limsup || b(u, —p) + (1= b)(f(u,) — p) |[= limsup || bu, + (1 —b)f(u,)—p ||

n—oo n—oo

= limsup||v, —p|=-c

n—oo

Tu Nhan xét 2.1, ta ¢6 limsup || f(u ) — p ||[<limsup || v —p|}=c. Do d¢, theo

B6 dé 1.9, ta duoc lim || u, — f(u ) |[=0 véi moi n € N, O

Tiép theo, ching t6i thiét 1ap diéu kién da cho su hoi tu yéu cua day lap Ishikawa vé
diém bt dong cia anh xa don diéu théa man diéu kién (E) trong khdng gian Banach 15i
déu sép thu tu.

Pinh 1i 2.5.

Cho (X,=) la khong gian Banach 16i déu scp thit tu va théa mén diéu kién Opial
yéu, C la tdp con l6i déng khdc réng trong X, f:C — C la &nh Xa don diéu théa man
diéu kién (E) sao cho F(f) =@ va {u } laday lgp Ishikawa théa man p < f(u,) < u,
véi moi p € F(f). Khi ds, day {u_} hgituyéu d@én u e F(f).

Chang minh. Theo B6 dé 2.3.(1), ta c6 {u } la day bi chan theo chuan. Do X Ia
khong gian Banach 16i déu nén X 1a khong gian Banach phan xa. Khi d6 ton tai ddy con
{u,,} cua {u} sao cho {u  } hoi tu yéu dén ueC. Theo Bo dé 2.2.(2) ta cd

u=wu, . Do f laanhxadon diéu thoa diéu kién (E) nén

2, = ) IS el g = flu ) T+ =l (2.16)
Hon nira, theo Ménh dé 2.4 ta c6
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%lj{.}) H un(k) - f(un(k)) ||: 0. (217)
Tu (2.16) va (2.17) taco

limsup || w,,, — f(u) [|< limsup ||
k—oo

k—o0

—ull. 2.18)

n(k)
Tiép theo ta ching minh w = f(u). Gia sit u = f(u). Do {u  } la day hoi tu yéu
dén « va X thoa man diéu kién Opial yéu ta co

—ul|.

limsup [ w,,, — f(u) [[> limsup [ «,,

k—o0

Diéu ndy mau thuin véi (2.18). Do d6 « = f(u). Khi d6, theo Ménh dé 2.3.(2), ta c6
lim || u, —u| ton tai.

Tiép theo ta ching minh {u } hoi tu yéu dén u € F(f). Gid st {u } khong hdi ty
yéu dén u € F(f). Khi 6, ton tai ddy con {u,} hoi tu yéudén v € C ma u = u. Lap
luan tuong tw nhu trén ta 6 v~ = f(u ) va tdn tai gisi han lim Ju, —u .

Do X thoa man diéu kién Opial yéu, ta c6

limsup || v, —ul[[>limsup || v, — u | (2.19)

Mat khac, vi {u, .} hoi tu yéu dén u € C va u = u nén theo diéu kién Opial yéu,
ta co

limsup ||, — u |[>limsup || U,y —u - (2.20)

k—o0 k—o0

Do lim ||, —u|| VA lim ||u —«" || ton tai nén tir (2.19), (2.20) ta c6

lim [[u, —w[}> lim [ u, —u || va lim [[u, —o" > lim [Ju, =]

biéu nay la mot mau thudn. Do d6 {u_} hoi tu yéu dén u € F(f). O

Tiép theo, ching tdi thiét lap diéu kién du cho su hoi tu cua day lap Ishikawa dén
diém bat dong cua anh xa don diéu thoa man diéu kién (E) trong khong gian Banach 16i
déu sap thu tuy.
pinh 1i 2.6.

Cho (X,=) la khong gian Banach l6i déu sap thi t, C' 1a tap con compact, Ioi
dong khdc rong trong X, f:C — C la anh xa don diéu théa man diéu kién (E) sao cho
F(f) = o va {u } laday lgp Ishikawa théa man p < f(u,) < u, véi moi p € F(f). Khi

ds, day {u_} hoitu dén u € F(f).
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Ching minh. Vi p=<f(u)=w nén theo Ménh dé 24, ta cob
lim |[u, — f(u,)[[= 0. Do C' la tap con compact nén ton tai ddy con {u,,}t cua {u}

sao cho {u . } hoi tu dén u € C. Khi do, tir B6 dé 2.3, ta €6 u <, =< u, véi moi

(k)
ke N".

Hon nira, Vi f 1a 4nh xa don diéu thoa méan diéu kién (E) nén

|| Un(k) - f(u) ||S M || un(k) - f(un(k;)) || + || Un(k) —u || . (221)

Két hop (2.21) va lim || u — f(u ) ||= 0, ta co lim 2w, — f(w) [[=0 hay {u,,}
hoi tu dén f(u). Két hop dicu ndy véi két qua {u , } hoitudén u, tacd f(u)=wu. Hon

nira, tr Ménh dé 2.3.(2), ta ¢6 lim || u —u || ton tai. K& hop véi day con {u,,,} cua

{u } hoitudén u € F(f) ta duoc {u_} hoitydén u € F(f). O

Cubi cung, chung t6i dua ra vi du vé viéc tng dung nhitng két qua duoc thiét lap dé
chang minh giéi han caa day sé c6 dang day lip Ishikawa. Pdng thoi, vi du nay ciing
chang to rang viéc mat Ii thuyét nhitng két qua dugc thiét 1ap 1a 4p dung duoc cho anh xa
duoc chi ra nhung nhiing két qua trong [3, 4] 1a khong &p dung dugc. Hon nita, vi du nay
ciing chitng t6 rang sy hoi tu cua day lap Ishikawa dén diém bat dong cua anh xa dugc dua
ra 1a nhanh hon sy hoi tu cua ddy lip Mann dén diém bat dong cua anh xa nay.

Vidy 2.7. Xét day s6 {u } xac dinh boi:
_ 2n+1 n+l u ’

U
ntl Un vna vn =+ L VO mOl n e N*
3n+2 " 9(3n+2) 3 27

Khi d6, limu = 0. That vay, xét (R,=) la khong gian Banach sép th ty véi chuan

n—oo

u, = 0.9, U

gid tri tuyét dbi va thar tu thong thuong trén R, C = [0,2.5] la tap con cia R va anh xa

3
f:C — C duoc xac dinh béi f(u) = % V6i u € C. Khi do, theo Vi du 1.3, taco f 13
anh xa don diéu théa man diéu kién (E). Do do, day {u } c6 dang day lap Ishikawa véi

u o=au +(1_an)f(v")

n+1 non

u, = 0.5, 1 2 véi moi n € N*, trong d6 a = 2n+1,b:l.
v ==u +=f(u) ' 3n+2 3
n 3 n 3 n

Khi d6, ddy {u} théa man cic gia thiét cua BDinh 1i 26 voi

F(f)={p €C: f(p) = p} ={0}. Vi Viy, theo Dinh Ii 2.6 ta c6 day {u } hoi tu dén
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0 € F(f).Tuy nhién, theo Vi du 1.3, tacd f khong la anh xa don di¢u khong gian. Do do,
céc két qua trong [3,4] khong &p dung dugc cho ddy {u } vaanhxa f duwoc chira.

Déyrang vsianh xa f va a = gn i; duoc chi ra nhu trén, day 1ap Mann {z }
- :

2 1 1
nhu trong Dinh 1i 1.10 xé4c dinh boi: z = 0.5, z | = 3n12 T + 9({? ++ 3 :132 cling
n n

hoi tu vé 0 € F(f). Tuy nhién, su hoi tu cua diy lap Ishikawa vé 0 € F(f) 1a nhanh
hon sy hoi tu cua day lap Mann vé 0 € F(f). Bang lap trinh trén phan mém Scilab-6.0.0
Vi n = 50,ching tdi minh hoa dang diéu hoi tu dén 0 cua ddy lip Mann va day lap
Ishikawa nhu sau

05
T O e e > Mann
0.5 L O30 Ishikawa
[I
oad i
|
035+ |j
i
034 ¥
K
0.25 - L
I.
0.2 | ‘It
0.15 < "
%
0.1 4 \ }Q\
0.05 - \ qo
o,
o = pin =
T T T T T T T T

O]

7

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

KD

% Loi cdm on: Bai bdo nay duoc hé tro béi Truong Dai hoc Bdng Thap véi Dé tai nghién
ctu khoa hoc ma s6 SPD2017.02.43.
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