gooooobDoon 14550 20050 95-105
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Hideaki liduka (8% %1) Wataru Takahashi (B4% )
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1 ELHIC

H% /b || EFR(,) 2 bo% Hilbert 2R L L, C % H OZTRUAMES T
B AR CHD H~OERERRLTS. oL, ERTEXMELE I,

(v—u,Au) 20, YweCl (1.1)

LhBmueC RRAOTE DL THD. BHA%UL Stampacchia [16, 17] (2 & - THZRH
U B, FRBE, BASFER SN TS, EOTREXMEORES % VI(C,4) TKT
= LieHB. O = HDr—ATH, VI(H,A) = A= 0 B0 o, 7L, A0={uec H:
Au=0} Thb. ThC Wb C~DHEETS. bLA=I-T &6, F(T) = VI(C,A)
THBITERMLNTWA, REL, TIXH LOESEHTHY, FT)RT OARFREST
b5, CHb H~OERE APHREH (inverse-strongly-monotone) TH S & i,

(z — y, Az — Ay) > allAz - Ay|*, Ve,yeC (1.2)

L RBIARER o WEETHEEEVD [6, 18, 12]. D& &, A & o-inverse-strongly-
monotone L FEEZ 22T 5.

= =T, Gol'shtein-Tret’yakov [10] IZ &> CREMA S ARRKTZRM T DHEEBFIER R
BT AR ERE B D:

% 1.1 (Gol'shtein-Tret'yakov [10]). RN & N %7t Euclid ZH - L, A% RY 25 RY
~® a-inverse-strongly-monotone operator £ ¥ 5. 1 =2 € RN &L,

Tn+l :In_AnACUn (n=1,2,...)

LB, L, A} R0 <a<b< 2 BB abitHLT A, € [a,b] BT OOLT
5. TDEE, A0 £ D THBHREIE, A {2} 1 A70 OF 2 ITIET D,

HF-EH- B [12) FEE 11 290k LT, KO Hilbert ZRTOFRHEREARICETD
PR EB Z A L7
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EE 1.2 ((RE-BHE-2H [12]). C % Hilbert ZM H DETRVEALEGL L, AZC 0D
H ~® o-inverse-strongly-monotone operator &£ §%. 7, =z€ C & L,

ZTpir = Polanz, + (1 — ap)Po(z, — Andz,)) (n=1,2,...)

&TD. L, Pl HHPD C~DE~OEMRETHY, {a.} & M}liE-1<a<b<l
ERBa,biZXHLTa,€la,b],0<e<d<2(1+a)a dibc,diZRLTA, € le,d] 2
TbDeTd, Z0LE, VIC A) #0 THERGIEX, 88 {z,} 1XVI(C,A) D 2 1T858
R 5.

C b C ~DEBR T IHesBEfi/ (strictly pseudocontractive) TH 5 & 13,
1Tz — Tyl < lle —oll* + KI{(I - Tz — (I -T)yl’, Va,yeC (1.3)

ERBEO<k<1) BFETLLEERNS [6]. 2D & &, T % k-strictly pseudocontractive
EREST LITT 5. REBER/NERDOAERE RO 2791, Browder-Petryshyn [6] (2R
OFBUHER & ZFA L 7=

FEH 1.3 (Browder-Petryshyn [6]). K % Hilbert ZH H OETRWEREMER S L,
T % K "% K ~0 k-strictly pseudocontractive mapping £ 9%, 7, =z € K & L,

Zpp1 =0z, +(1-a)Tz, (n=12,...)
TS LKL, aek 1) THD. ZDLE, 88 {z,} L F(T) OF 2 ICHIKRT 5.

E%/7VA|-|| #b2oEBanach EfiE L, E* 2 EORREMET5. 2 ¢ ETO f ¢ E
D% (z, f TRTZ LIZTD. £ LT C %5 H 72 Banach 5 E OZEThRVWHAES L
L,AZ Cirb E~OEBRERF LT L. AFRICBOTE, BxiZKRO L 5 RESREXH
BoOWREH5:

fidl 1.4. C #1855z Banach 2 E 0= TRWEMNESR L L, A %2 C b E ~DOHKRE
HBEET5H. FoLE,

(Au, Jlv—u)) >0, WweC (1.4)
LB RueCERDITL HEL, JIZE NS EX ~ORFAEHBTHS.

IRE 1.4 i, B S ROTERME, BAEAROL n AMESKEES H 5. FHEK
BT, 8 1.4 OOERFIE LT 21 =0€C,

Tntl = Qnlyn + (1 — 0,)Q0(2n — Apdz,) (n=1,2,...)

TEBRSND 55 {z,} #EETS. 2L, Qo 1 E 55 C ~D E~® sunny nonexpansive
retraction TH Y, {a,} C[0,1], {An} C(0,00) THD. KRIZ, ZO LI LTERS NI AT
{zn} BODRMEOT T, M 1.4 OMICHKT S L 2HEHT5 (BHE 3.1). EH 3.1,
Gol’shtein-Tret’yakov O ({2 1.1) & Browder-Petryshyn OFE (% 1.3) % Banach
IR LI L OTH S,



2 HEfE

E#%/NA|-|| b oE Banach ZH & L, E* % EORHZEMET S, EOLPBRRDR
F{z,} & EDRzIZOWT, {2, } B ITHIKT L L&z, 2 TEL, {£,} P2 L5
WHtTBZLE 2, ~ 5 TET.

Banach 228 E 23—#&™ (uniformly convex) T2 &1L, E D725 85 {z,}, {yn}
LT,

loall = llgall = 1, Tim flzn + gl =2

72 513 liMpos oo [T — Y|l = 0 BV SOZ L 2VD . —F, E BB S (smooth) THD &
T HEED s, yeU={ze€ E:|jz]|=1} IKFLT,

NEETDEER WS, £, EB—IZ¥E 5 (uniformly smooth) TH 5 &I, (2.1)
z,y € UCOWT—RIRTHZ Lz 5. E @/ LI5 Frethet A THETH B &%, (L&
DrzeUHLT, (21) By e UKELTRINERT &2 0. LT, E® modulus
of smoothness & FEIEHL B8 p: [0,00) — [0,00) ZLUT O L I TERT H:

() = sup { 2le +ull +llz — vl = 1: 2,y € By ol =1, Jyll = 7},

E B— BB o Th AT D OUEFSEER N, 49 p(7)/r =0 THH I EPHLNTND.
g% 1<qg<2%WhtEKELT5. 20L&, Banach £/ E 2% ¢-—#RICIE 5% (g-uniformly
smooth) Th 3 &1, LED 7> 01 LT p(r) <or? ERLEK > 0BFETHLEE
AN ‘

g-uniformly smooth Banach M0 EARNARFEMST & LTROZ EHFMENTNS:
88 2.1 ([2), [3]). ¢ & 1< g<2%WTHEHL L, F % Banach BHL T2, ZOLE,
E 7% g-uniformly smooth TH 5 DUEHHHEMEL, FEEO 2,y € EITXLT,

%(Hw +yll? +llz = yll*) < ll=ll? + [ Kyll?
ERBERK > 1 BEETDHILETHS.

&EE 2.1 TO K 13 E @ g-uniformly smoothness constant & PRI (cf: [2]). ¢ Z g > 1
BT ERETA. Eb 25 ~0 (generalized) duality mapping J, i, FED z € E (T
LT,

Ty(z) = {&* € E* : (m,2*) = |[||%, [}e*]| = lla}|*""}
rRENS. #IZ, J = Jo 13 normalized duality mapping &FHIND. 7, FEDsc E
el P

Jo(z) = |l2]|" 2T (z) (2.2)

R Th, ERNELIR O, J I3 HERIcb 2% (cf: [25]). €L T, E 2 Hilbert 72
LI, JIXESERT &5,
& 512, g-uniformly smooth Banach ZEf & ##HT 2ROFER [3] bAHN TN S:
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thiE 2.2 ([8]). ¢ & 1< ¢ <2 EWiTHEEL L, E % g-uniformly smooth Banach 22 &
TH IDLE, EFEDz,ye EIZHLT, .

llz + 9l < ll=ll* + aly, Jo(@)) + 24| Ky’

DRV L. 2L, J, i E O generalized duality mapping T& 9, K {3 E @ g-uniformly
smoothness constant TH 5.

E % Banach ZM& L, C 2 EOENERL TS, Z0LE, Chb C ~OFHRT BRI
X (nonexpansive) TH 5 &1L,

Tz - Tyl| <l —yll, Vz,y€C

BEOSDOEERNI. T ODRERESE F(T) TR Z L1153,
T 3.1 REFT B0, KROEE 5] BUETHS:

EHE 2.3 (Browder [5]). K #—#&™ Banach ZZE#] E OZETRVERAMNESG L L, TR K
05 K ~OIHPKEHRET D, K OFEHHR 585 {u;} B uy = ug, imy o flu; ~Tu;l] =0
EWIT R0, w 3T ORBRTSHS.

DECOEREL, Q206D ~DERLETES. ZOEE, Q Bsunny THD LI,
z€CICHLT, Qr+tle—-Qr)eC, 1 >02biF

QQz +t(z - Q) =Qz

BRI Y T2 2 & ThB. C DESES D 7 C O sunny nonexpansive retract T 5 &
%, C 5 D ~0 _E~® sunny nonexpansive retraction BRHEET D L X E N,

E % Banach Zf & L, C % EDETRVEMNESET5. C b E~OERR 4 BBX
(accretive) TH B &L,

(Az — Ay,j{z —~y)) >0, Vz,yel

ERDjx—y) e Je~y) PEETDHLEEN). AL, RO (14) OEESR & sunny
nonexpansive retraction O [1] 252 ENTE B

i 2.4 ([1]). C %i& 54 /2 Banach Z2H E DZETRWVWHMNES LTS, Qo 2 Enb C
~® .~ sunny nonexpansive retraction & L, A % C b E~OEKRERELTL. =0
LE ERBDOASOIFLT,

S(C, A) = F(Qo(u — \Mu))
BRI, 12721, S(C,A) = {u e C: {Au, J(v —u)) > 0,YVo € C} ThH5.

4, WEERERSE (1.2) © Banach BE~OHELZFEETS. C #1577 Banach 28
BMEDOHAESLTD. a>0KKHLT, Chb E ~OEFH AN o-HHEHEK (a-inverse-
strongly-acccretive) TH 2 &1L,

(Az — Ay, J(z - y)) > ol Az — Ayf?, Vz,yeC (2.3)
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DRV MOEEFV D, B O, HEEAEAROERIITRERERROEREELRICL
Tb. (2.3) b, FBED 3,y € C ITHLT,

4z — Ay) <l ~ (24)

BERD IO, g% q > 2 #WETERET 5. (22), (23), (24) 5, £ED o,y € C H
L,

(Az — Ay, Jy(z — y)) = |lz — oyl {4z — Ay, J(z - y))
> lle -yl *allAz — Ay|?
> (of|Az — Ay|)*al|Az — Ayj|®
= a? 7} Az ~ Ayjl? (2.5)

MEBND, —HT, ¢ > 2B} % g-uniformly smooth Banach ZZRIIFFFE L7av: (cf: [23]).
LLED T &b, ARFEECE, —8™ T 2-uniformly smooth Banach ZERI TOF TR R IERHRIZ
B4 A BRI ECER #4575 . Hilbert 257, Lebesgue 22/ LP (p > 2) 1&—#% T 2-uniformly
smooth TH 2 Z LBHLI TS,

2-uniformly smooth Banach Z2R COWBE RIEARDEHE [1] 2HD T LB TE S:

&58 2.5 ({1)). C % 2-uniformly smooth Banach 22 E OZETRVALKE LTS, a>0
&L, A% C 55 E ~O o-inverse-strongly-accretive operator ¢35, 0 <AL a/K b
i, T- M X C 76 E~OFBERERTHD. 72721, K i3 E @ 2-uniformly smoothness
constant TH 5.

EE 2.6. ¢ > 272 b1E, (25) M HEED o,y € C RALT,
(I = AA)z — (I = 2A)yll? < |lz — yll? + A2K N — ga?™ )| Az ~ Ayl (2.6)

ER U YLD, ¢ > 2 D& &, g-uniformly smooth Banach ZERIZFFE L2V DT, 2-uniformly
smooth Banach ZEHNHRERT S, 1< q< 2D L&, FEX (2.5), (2.6) ZHIL LRV,

Kirk D7RENZEHE [14], fRE 2.4, M 2.5 2WH T 5 &, K #3—#&% T 2-uniformly smooth
Banach 22 E 0ZETRVWEREMES T, 2>, K 3 E ® sunny nonexpansive retract T
Y. AR KM E~OWBREMAERERBIL, LD S(K, A) BETRNI LHRDH5.
F7, Reich [22] ko CHH SN ERDOERSH 5N TS (cf: Lau-EH& [19], Bf-Kim
[24], Bruck [8]):

%1 2.7 (Reich [22]). C % Frechet #4887 / /1A% b0 —H&fu72 Banach 22 E OZ
CRCASEA LD, (T Ty,...} & C 5b C ~OFEREROFIE L, N2 F(T,) # 0
¥5. ¥, 060, Sa=TTuy--Ti(n=12,..) &T5. ZDLE, EE

o

ﬂ 20{Smz :m >n}nN ﬁ F(T,)

n=1 n=1

1% T1LEMNDED. L, D1t D oLEOBRETHS.
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3 BIERTEHE

= OEITIE, —8 T 2-uniformly smooth Banach ZEfH COMMBEFIEARICE T 5 ME
1.4 D% RO HAROFUUIRER L AT 5:

FE 3.1. E % —#™N T 2-uniformly smooth Banach ZEfii& L, C % E DETRVWHENES
EF5. Qo & E 5 C ~@_E~® sunny nonexpansive retraction £ L, a > 0 LT, A4
% C 5 E ~® a-inverse-strongly-accretive operator £ 35. 23 =z€C &L,

Tnet = GnZpn + (1= an)Qc(tn — Adzs) (n=1,2,..))

EF5.2EL, A} & {an} Fa>0 KHLT A, €la,0/K?] THY,0<b<c<1 2
Bb,ciTH LT a, €b,c 2MAETHDETH. ZDLE, S(CA) #6 THHROLIE, A5
{2} 1% 8(C, A) DT 2 IZFBET B, 722 L, K i3 E O 2-uniformly smoothness constant
THD.

AR, EEDn=1,2,... KFH LT, yn = Qolzn — Adz,) 2B, ue S(CA) &
TB. EZLDIE, {za) & {yn} BERTHDZLERT. M 24, 68 25 556, £ED
n=12.. %L,

lyn — ull < llzn — ul| (3.1)
ERBIERTEINDG. 31) 206, FEOR=1,2,... LT,
Zn1 — vl < llzn —ul|

PO 0. £oT, {||z, — ul|} REFABO 2O T lin, e |2, — u|| BFEETD. T
W5, {z,} HERTHS. £, (3.1), (24) 5, {yu}, {Azn} bERTHB. |
wiZ,

,}l,néc [T —ynll =0 {3.2)

BT DL E RN TH Y, B P BERES E TR TH B D L M bRT
ZENTED.

(.} WERZOT, 2 KBIGET 5 L 5% {z,) OHRF {z,,} BEhB. LT, A, €
2,0/ K% 2DT, X € [o,a/K?] IKIRKT 5 {\n,} OBAF D} BEET S, —ikiE
BRHIZER Ay, =2 A ELTEWY. 22T, 2 € S(C,A) 277, Qg i3RI KRARDT,
Un; = Qc(@n, — An,Azy,) 30,

HQC(mm - )\oAiBm) — ZIn, H < H(.’L‘m - }‘UAZ'N:') - (mni - ’\niAmm)H + “ym - mn.“
< M, = ol + llm; — 2| (3.3)

WD IO, L, M =sup{|jAz.] :n=1,2,...} TH5B. {),} OIEMHE (3.2), (3.3)
nb, :

lim [IQc(I = AoA)Zn, — || =0 (34)



MEBND. —F, fE 25 2D, Qo(l — Md) HIHEKTHB. LoT, (3.4), bl 24, F
23 »b, z€ F(Qo(I— XA)) =S(C,A) 2RO EHTED.
Bz, 5F {2,) 8 S(C, A) DT 2 IKBIRT 2 2 L &RY. £BOn =1,2,.. lKRHLT

T, = oapd + (1 —ap)Qo(I — A A)

B b, 2y =TnTooy - Thx, 2 € owy T{&m :m > n} BEY IO, fiFE 2.5, i 2.4,
EH 2.7 b,

[ o)

ﬂ @{r,m :m >n}NS(C,A) = {z}
n=1
BB, BLEICL D, &5 {z,} 2 8(C,A) DIt 2z IZHBRTS. O

4 A

ZOFTI, TR 3.1 »HB 6N 5 kT 2-uniformly smooth Banach ZEIZRIT 5
QOMOBNKEHE AT S, 1T LI, FREAEAROEn RE RO B EMET
%. ROEFRIE Gol’shtein-Tret’yakov DEE (EH 1.1) O—RILTH D:

EE 4.1. E &8N T 2-uniformly smooth Banach &35, a> 0L T, AZE
728 E ~0 a-inverse-strongly-accretive operator £ 9%. z1 =z € E &L,

Tpii = Tn —Todz, (n=12,..)

YFB. L, {m} H0<s<t<a/K? LiB st KL Tr, € [s,1] 2T bOL
F%, 2orE, A0 ={ue E: Au=0} #0 7251, AF] {z,} 13 A710 O 2 IZFHIUR
+2%, %7 L, K i E ® 2-uniformly smoothness constant TH 5.

HEER. BABANT, HEEMR I 13 E 55 E ~® k-~ sunny nonexpansive retraction TH 5.
ZLORRERNT,

Tnii = OnTy + (1 — an)QE(Zn — Andzn)

Oy + (1 — an)(@n — AnAzy)

=zp — An(l — an) Az,

WELRA. £, S(B,A) = A0 BRIV IO, rp = An(1—an) LBOT, EE 31 RV
U, A5 {z,} 1 A0 DT 2 IERIRT 5. O

Wi, REEHNEROTSAY RO 2BBEEHETS. 0<k< 1275 E%

Banach Z & L, C % E ORSES LTS, Z0LE, Chb C~DERT B k-strictly
pseudocontractive Th % &1,

(T2 - Ty, iz —9) < iz ~ 9l = 52T - Do~ I~ Tlf’, VeweC (1)
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LD jlr-y)ed(z—y) BDEETHELEEERWVD [6,20 Z0LE FENX(4.1) i,
([ -Ta -1 -Thwje -9 2 SoNI-To—T-Tl* 42

EE N H6NS. E 2 Hilbert Z2M72 51, FER (4.1) (0% 9, (4.2)) 13 (1.3) LRET
5. ROERIL Browder-Petryshyn O EHE (FRE 1.2) LEERH S:

EH 4.2. E %—#C 2-uniformly smooth Banach Z8fi& L, C & E OZETRVEANES
‘T, 23, E ® sunny nonexpansive retract &3, T % C 235 C ~® k-strictly pseudo-
contractive mapping £ 5. sy =z€C &L,

Tni1 = (1= Bn)zn + BTz, (n=1,2,...)

ETB. L, {Ba} H0<B<y< (1 ~k)/2K? &725 By X LT By € [8,7] BT
THOETD. T0EE, F(T)# 0 725X, A {z,} X F(T) Oz KHIURT 5. 2L,
K % E @ 2-uniformly smoothness constant T 5.

. T % C 6 C ~O k-strictly pseudocontractive mapping & 9%. (4.2) »H, A=1-T
72 51E, A (1 ~ k)/2-inverse-strongly-accretive TH5. 7,

S(C,I ~T) = F(T)

B YLD, (A} ZEE 3.1 THWEAFETS. a=(1-k)/2,k€[0,1), K >1 DT,
An € (0,1) BFEONRD. ZD L&, Q¢ i retraction 2D T,

Toel = CnTp + (1 — an)Qc(Zn ~ AT — T)zn)
= Ty + (1 — an) Qo ((1 — An)zn + AnTz,)
= 0n®n + (1 — @) {(1 — A)zn + AT n)
=1 -1 —an))z, + Al — )Tz,

RO T, B = An(l = an) EBOT, EH 3.1 ZHONIE, 851 {z,} 12 F(T) OF 2 125
KT 5. O

C %185 732 Banach 28 E DHAEELTD. a> 0872, Cnb E~DIERFE AN
-8 K (a-strongly accretive) TH D ¥ 1,

(Az — Ay, J(z - y)) 2 allz —y|f*, Vz,yel

BROMEOLEEND. B>08T 5. Chb E~DOFERHE AN G-Lipschitz &#t (§-Lipschitz
continuous) TH D &1,

”AJ?—A:U” Sﬁ”x_yna vwayec

RO SIoL &%V S. C % Hilbers 220 H 022 CRVENES LT 5. Sue VI, A) %
R 2—o20F L LT, projection algorithm 3% 5. £, zy =z € C & L,

Tpt1 = Po(zn — Mz,) (n=1,2,...) (4.3)



LERINAFETHD. HEL, Po il HSo C~OLE~DEBNETHY, AILC 1D
H~OHEF (HBKX) EHAFETHY, A>0Thd. AN C Hb H~D astrongly accretive 2
-, B-Lipschitz continuous, A € (0, 2a/8%) 72 BIX, B8 Po(I — AA) 12 C 96 C ~Ofi/hE
BB LI LN TWS. W %, Banach contraction principle (249, (4.3) T
E# SNTAFNL VI(C, A) O—BREITENRT S (cf: [4]). ZOBRECERMGTLNT, &
WA HD Lipschitz B EARICHET BN EER LR T 5!

EE 4.3. F & 81T 2-uniformly smooth Banach ZEHIY L, C % E OETRVEMES
LT 5. Qo % E b C ~0 k-~ sunny nonexpansive retraction £ 925, a >0, 8>01Z
# LT, A% C b E ~O a-strongly accretive %>, -Lipschitz continuous operator &3
A.omm=zeC&l,

Tpi1 = OnTp + (1 — 0)Qc(®rn — Andzn) (n=1,2,...)

eF5. BEEL, (M) & {an} i a >0 KB LT A, €a,0/K?B,0<b<c<] &5
be KRLT an € b #WETHOLTH, TDLE, 8(C,A) #0 20iE, /R {z.} X
S(C,A) O—EfE 2z CBHRKY 5. =KL, KiZ E ® 2-uniformly smoothness constant T
5.

B, A% C v E ~®D a-strongly accretive %>, B-Lipschitz continuous operator &3
B IDEE EEDz,ye C LT,

a
B
BELY S0, LT, AT a/B?-inverse-strongly-accretive TH 5. A T strongly accretive,
S(C,A) # 0 DT, MES S(C,A) X1 K2 b5, EH 31 ZAVWT, K5 {2.} &
5(C,A) D—BME 2 IKHEUET 5. O

(Az — Ay, J(z —y)) > olfz — y|* > 14z — Ayl
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