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1 FC&IC

AE) R OIS BN T, HRIFLA N2 & DGR EE LG EZH T2 e hH B,
HIEHE KM & DB, Bruck & Reich [26] MW A U 7z58IEHE K (strongly nonexpan-
sive) BRICIAER D, Z D%, BRA G HRDEIE EN TV, BIIAIE, Reich [30] 13, i
ITNAE (5 2 Hi2) 38X U Bregman Bl TR E NS G542 o, £, HEH
[20-22] 13, 157 Banach 22 E T/ )V LT3 2 Z28B8%

$(z,y) = all* =2 (&, Jy) + |y

TERENZEEER- T (2TT, J I3 EOWHEETHS), oM, MIELATEZ
DI S T30k e LTI, [6,16,17,19,29,32,34,37] A3 5.,

7z, AEAGELBERIC BN T, s8I M2 £ DEARIT T <, mIFERMEZ & D
BERYICEHT A Ic kD, RELXSMEATE 22D H 5, DK KL
5, WIEEAME & O R - ik e LTI, [3,7,9,12-15,21, 23,24, 31, 33, 35, 36]
BENDHB,

AR T, 5EIEHL KM Z £ D Banach ZE[H]_EOHFIEIL K EIROFNEE T 2 IR [21]
ICDWTHRFT %, 72720, X TORERZ Hilbert ZERICBRE U7 TRNT %,

2 %
ARETIE, H %9 Hilbert 224, || - || 72 H O/ )V, I 7% H EOHESER, N 7% D%
BoEGLd 2, HORY (o, W2 ICHEINEKHT S Z 2, — 2, FICRTH L E 2, — 2

E£T,
D 7% H OZETHRVWHMNTAEG LT %, HHS D O EADHES (metric projec-
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tion) 2 Pp £&9, DX,z € HDEE, Pp(z) &
l# = Pp(x)|| = min{||z — y|| : y € D}
itz dME—D D D THb, tc H z€ DDELE,
lz — Pp(@)]|* < ||z — 2|* — | Pp(2) — 2| (2.1)

MO VDT EDNHISENTWVS [38],

C 7% H DZETIRWRES, T 72 C 5 H NDOG%RET 3, GI& T O D
HHZF(T) KT, DED,F(T) ={2€C:2=Tz} Thd, 5B T HNHEIFILK
(quasinonexpansive) TdH 5 L&, F(T) #0, D, IXTDzx e C & pe F(T) L
T Tz —p| < ||z —p|| BROIDOEEZVS, (2.1) &0, H FOWis I EIELEL
THBHTENDON B, FAR T MPERIFHLK (strictly quasinonexpansive) T % & 13,
F(T) # 0, hD, $XTD z € C\F(T) & pe F(T) I LT [Tz —p| < ||z — p|| D
DILDEEZRND . GAR T Wi IENLK (strongly quasinonexpansive) T#H % &1k, X
D 2 MDD E RS [6,8,12,15,16,20-22, 25, 30].

o T DEIHIERTH D,
o {z,} MC OHFRLF, p e F(T), |vn —pl|—||Txn — p|| = 0555, 2, —Tx, —
0 ‘(\‘%%O

ERKD, BEDEHERGGIZIREZHEOERTH O, WEFIHERGHRIIFHERTH
BT ENDNB, e, FIFBERGTBOAYRIEFEHNTHS  EMASENTVS
[28, Theorem 1],

8 1. 22k [12,15,20,21] TH> 7z Banach ZEfE Lo (sr) TG 5% Hilbert ZZHICIRE 9
% &, REIOREIHILR G5 L 7% % [16, Remark 2.5],

BRI R TBRDO B MDA AIERITDOVTRD T EMHISN TS [6, Lemma 3.5].

fBNEIE 2.1. CBXU D% H OZETHEWVEDHES, S: C - HBXUT: D - H7%
BHEREGE L, T(D) € C,F(S)NF(T) #0 THY, EHIC, S ERI T DELHM
DREHIHERTH B LT D, TDOEE F(S)NF(T) =F(ST) TH Y, ST W HIEHLK
TH s,

5T 2. PEEze (R 23— E NI EEEEER) LOREIHEREIRICONW T, #ilER 2.1
EFARREAS RO SN TS, BRI, [20, Lemma 3.2, Theorem 3.4], [25, Theorems



4.9, 5.5] BX U [18, Lemma 4.4] ZHE N\, 7z, Hilbert 241 % 721& Banach ¥
i EDIFLREHITDONTIE, [26, Lemma 2.1], [13, Corollary 3.9] 35X U [14, Corollary
3.6) M EMNHILNT WS,

S K EBRIETRICBONTHETWA T IS N TV S [20, Lemma 3.3].

HBNER 2.2. C BXKU D% H D7ETRHRWVEDES, S:C - HBXUT: D - H7%
HHRIEIEREBRE L, T(D) C C,F(S)NF(T) # 0 THs L3 %, TOELE, ST Liaf
IHERTH %,

2F 3. pHAfEZE (K7 —Ib E e a2 ) EOmBEEREBRICOWT S, #lilhe
2.2 L[ABREAS RSN T WS, HlAE, [20, Lemma 3.3, Theorem 3.4], [6, Theorem
3.6], [25, Theorems 4.9, 5.5] 35K T [18, Theorems 3.8, 4.5] ZZE Nz, £z, Th
5DJetriist e LT, Banach 22 EORIEILRGEICEE I 245 5H (26, Proposition 1.1]
PHIBN TV,

[27, Lemma 3] OFEH] & [ARRIC U TROFMBIEEHMESE NS,

HENERE 2.3. C 7z H DZETRHRWVENES, S: C - HBXUT: C — H ZHIHLKE
B (0,1) L, BRU:C - HZU=AS+ (1 -NT TE&HEL, F(S)NF(T) £ 0
EET B, TOLE, FU)=F(S)NF(T) THH, UZEHLIKTSH S,

4. X0 RNEIREDE & T, fhlEHE 2.3 E[F UHGmNMESND T e TY
%o iEL <, [6, Lemma 4.2], [14, Corollary 3.13] 88X T [20, Lemma 3.5] ZZH{E 1
Tz,

GBI IER GG E IR GAR DM I LT, ROMERDBA SN TV S (20,
Theorem 3.7],

WEBEE 2.4. C 7z H O7ETHRWIBNES, S: C — H ZdEdER R, T: C - H
I REMR, N € (0,1) &L, BB U:C - HZ U = XS+ (1 — T TEHL,
F(S)NF(T) # 0 ZiEd %, TDE ¥, FU)=F(S)NE(T) THH, Uldsasdiink
TH%,

5. KO RNEFUEDE LT, MIBIER 2.4 LRI CHEmAGONS  EMMSNTY
%o #EL LI, [22, Theorem 3.3] 5K U [6, Theorem 4.3] ZHE Nz, iz, ThbH
DIEtTisE & LT, Banach 24 EOSRIEILR GBI S 45 % [26, Proposition 1.3] A
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H5NnT»3

C 7% H DZETHROBNES, T2 ChH HNDERET S, iz e CMNT O
AHjR (asymptotic fixed point) TH 5 &, C DR {x,} PFELT, 2y — Ty, — 0
BEC z, = 2 DEDIDEERWVS (30, G T OHENABISOESR F(T) £ £
I, EHED, F(T) C F(T) WY IO &b

5T 6. K [30] ICBY AN AEROERE, il D LA S.
WL RE) SIS DWW TROFERDBH SN TS [20, Theorem 3.4],

HEER 2.5. CBXU D% HDETEVMVEDES, S:C - HBXUT: D - H%
B MRE L, T(D) € C, F(S)NF(T) # 0, F(S) = F(S), F(T) = F(T) THH, &
BIT, S I3 T WA TH B LT 5, TDEE, F(ST) = F(ST) = F(S)NF(T)
WD AT D,

5 7. MBhEE 2.5 ICBEET A5 & LT, [30, Lemma 1] 38X U [18, Lemma 4.4] 72 &
W%,

C 7z H DZETIEWEDEE, {T,} 2 C "5 H NDF{DF, F =, F(T,) &L, F
WFZETEBEVWEARET %0 iz € C W {T,} DA BT (asymptotic fixed point)
ThadLiE, C DR {z,} & {x,} DI {zp,} DEFIEL, 2 — Tz, — 0 BRT
Tp, — 2 KDDL ERWVS (3] {T,)} DEHEMNARBISOESZ F({T,)) £ £, &
#ED, F C FUT,}) MO IDT EWNbB, GGH] {T,} WM (Z) ZliTed & 13,
LUROLMIHKD DL 2505 [1-5,9-12, 15, 16,19, 21],

(2.} D C DEREFIT 2, — Tozn — 075513, {2} OFXTORNRAI F I
BY %,

S (Z) 72Tz T ARH DFNS DV T, [21], [16, Example 4.5] 5K U [9,13] ZS
nrzwy,
BAGH| DWHEAB LU DOWT, XD EMWHISN T 5 [3, Proposition 6],

FHENEEE 2.6. C 2 H O THEVHMBHIES, {T,.} 2 C D5 H "D GRDI,
F=N,FT,) &L, FRZETEEVERET S, TOLE, LLFHED D,

(1) z € FUT,}) 551, C OSSN {x,} & {x,} DEHI] {x,,} DIEEL,
Ty — Thxy = 0BT x,, = 2 MDD,



(2) F=F({T,}) THBHT L&, {T,} W& (Z) il T L3IETH %,

5T 8. #iEE 2.6 (1) &, [3, Proposition 6] DFEHHOHT/REN TS, THICTDNT
W&, SR [39] BB E Nz,

3 WRIEILKME%ZE S DOEIRY!

C OHEITIX, s IFLRIEZ & DS DERB K T2 OHAMEE Z18X%,, DU
DIz, TXTOHRZ Hilbert 24 FDHAG (F1]) ICHVE L THHT 50, —HDEDIC

DUV, Banach ZE[HRHEEEZE D & & TG MZEL TN TE S,

H 7% Hilbert 24Ill, C %2 H OZETIERWIBDES, {Sp} 2 C D H NDTHZDF,
F =(,F(S,) &L, FIRETEEVLRET S, COLE, {S,) HisEIEmAR
(strongly quasinonezpansive type) X IZIIFREFFILKRFITD % & 1d, D 2 ZEDED 7
DL ERNS [3,7,8,12,15,16,21, 35,36,

o % S, WMHRIEFIFIERTH D,
o {x,} WCDERRF, p e F, ||z, —pl|l—|Taxn —pl| = 05, 2, — Tz, — 0
TH%,

Bl 3.1. S: C — H ZMIHEAEGE U, S, =S 95, COLX, {S,) it
KHTH B

Bl 3.2. {C,} % H DM EEDHEL, N, Cn #0 £ T 5. TOLE, By
3 { Pe, } BB TH B, EBE, p e N, F(Po,) =N, Cn, {xn} & H DA
e, Ip—anll = lp — Po,xnl| — 0 ZET 5 EE, (21) & Po, DMEIHLERTH S
TE&D,

1Pe, (@n) = @l® = llzn = pII* = || Pe,, (2n) = pl*
= (llzn = pll + 1Pc,, (zn) = pll) (20 = pll = || Pc., (2n) = plI)
< 2|z = pll (l2n = pll = 1 Pe,, (@) = pll) = 0

TH%,

T DHDOFEEIEIE AT DB DOV TIE, [21], [16, Example 4.5] BX T [9,13] ZLE
Nz,

5F 9. Sk [3,12,15,21] TH > 7z Banach Z4fi] OGS “strongly relatively nonex-
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pansive sequence” % Hilbert ZEMICIRAE T % &, AREiDgREIEHLRT & 725 [16, Re-
mark 2.5,

IGEAH K2 & D D OMBHHERGEBRO G RISTREIHERTH 50 (HEE 2.2),
SEEDHE Y Z N E B EEZ B D,

EIE 3.3. C & D % Hilbert %41 H OZ¢TIRWBDES, {Sn} %2 C D H NOHRD
S, {T,} % D B H NDFZEDHE L, F =, F(S,) NN, F(Tn) #0, {Sn} BT
(T} ESRBEE AR TH D, EZD n e NICH LT T(D) C C THY, S, £ T,
EHRBRIHERTH D LT 5, COLE, {S,T,} LR TH %,

SEBR. HRUNAEET 2.1 XD, F(S,Ty) = F(Sw) NF(T,) THY, S,T, &K TH %,
£o T,
(F(SuTn) = [(F(Sn) NF(T,)) = F #0

THBTEDNB. WE, {1} % D DERLF, p € N, F(S,Th),
|2n = pll = 152 Tnan —pl| =0

LE B, MBEE 2.1 XD, p e F(S,T,) = F(S,) NF(T) THY, S, & T, A
b,
0 < |lzn — pll = 1Ty — p|| < |0 — pl| = [[SnTnzn — pll = 0

THd. X/, {T,} BRBEGHERMTZEN S
Ty — Thaxn =0 (3.1)
145 ikkic
0 < | Tnzxn —pll = 1SnTnwn — pll < llzn — pll = [|SnTntn — pll = 0

THb, EBIC, {Tha,} FANRTHD, {S,} BREDHERIZN 5

Ty — SpTaan — 0 (3.2)
2145, LIeM->T, (3.1) BT (3.2) &b

Ty — ST, = Ty — Thxy + Thxy, — SpThpx, — 0

MDD, W I, {S, T, } LRI TH %, O



5% 10. WHI3.3 13, [21, Theorem 3.4] L L TW%, &8I 3.3 DL 1S, £2id T,
DPRFHROEIR) 2 1S, T2 T, Wamidryi k] 188 % &, [21, Theorem 3.4] D%k
Lix%,

R, FREEIEHARA] & WL AT R OBIfR 218N % . [21, Lemma 3.6) & D, ROHHIIE
HIME5N 5,

HBIEE 3.4. C & D 7 Hilbert ZE[f] H DZETHRWEDES, {S.} 2 C "B H
DEIHERGIEDH, {T,} % D »5S H NOFIFHEKEGHDH &L, F =, F(S,) N
N, F(T,) #0 THO, L&D n e NICHLT T,(D) c C THY, {S,} £/ {T,} D
CH ORI TH D LT D, TDEE, {2, D 2 — SnTpzn — 0753 C D
PSR B, 2, — Tz, — 0 BKU Thzy — SpThz, — 0 TH B,

FDERE 3.4 2> T, MHEHE 2.5 ERITERDEHDMGIENS T EZIRT D,

T 3.5, MR 34 08 ETESIC C REMTHD, F({S,}) = N, F(Sy) BET
FUTY) =N, F(T) £ 5%, ol E, F{S.T.}) =N, F(SuT,) TH %,

SERA. ROELKD
F({S.Tu}) O [(\F(SuTn) D[ F(Sn) N ﬂF F({S,}) NF{T,})

DD OD S, F{S,T,}) € F{S. ) NF{T,}) ZRBEE W, 2z € F{S.T,}) &9
%, COEE, z€DTHY, HIEM 2.6 &0, D OHREG] {2} & {2} DHHH
{xm} WEEL, 2 — Sy oy — 0, Ty, — 2 DD IED. Ko T, #iIER 3.4 XD,

—Thzy = 0, Tyzy — SpTpa, — 0 252, LEN-ST, 2z € F{T,}) Ths., £,
{T T, } & AT} DEBRINTC, Thovn, = (T, Tn, — Tn,) + T, — 2 THH, C 1IN
EhS, zeC, D%EY, ze F{S,)) Thb, O

2% 11. ¥ 3.5 D Banach %[l D—D7 [3, Proposition 3] TH %, ZDiEHNICDNT
i&, [39] LEMIE NIz,

RN, FHPERE 2.4 LRI FBHN DMK EICB S 2B ZRT D0

EHE 3.6. C 7% Hilbert 2] H OZETRHRWEDHES, {Su} &7 C HH H NDOEBRD
B, AT} % C B H NOEIEIER AR OS], {\,} % (0,1) OFFIE L, % n e NI
WHLUTEHR U,: C — H7Z U, = A\Sn + (1 = \)T,, TEFEL, {S,} FHEIEILK
MTHo, F=N,F(S,) NN, FT,) #0FBXT inf, \, > 0 ZRET 2, TDLE,
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F=N,FU,) THv, {U,} ZBEIHLRUTH %,
SEER. HEOERE 2.3 X0, & ne NIZH LT, F(U,) = F(S,) NF(T,) B, Lk
Mo T,
F=((F(Sa) NF(T)) = (F(U)
#1B. R, {z,} % C DRSS, z €, F(U,) &L
|2 — 2|l = |Un — 2]l = 0 (3.3)
EIGET B0 % S, BET T, WHEIHEAT, 2 € F(S,) NF(T,) £h5

[Unzn — 2|l < A [|Snzn — 2] + (1 = An) (| Tnzn — 2|
<A 18nwn — 2[| + (1 = An) |2 — 2|

< [lzn — 2|
DD VD, THED, IXRTDn e NIZHLT
0 < An(llzn = 2ll = [[Snan — 2l) < llzn — 2l = [Unzn — 2|l
MDD, WZIC, inf, A\, > 0BXKT (3.3) &b
|z — 2| = [|Snxn — 2] = 0 (3.4)
El5%. Ko T, {Sn} dEBEHEE NN S
Spp — Tp — 0 (3.5)

TH%B. TTT, {20}, {Sntn} BEU {Upzn) WERTH ST LICHETS L, (3.3) B
XU (3.4) &1,

An (L= X)) 18n@n — T
= D[S0 = 217 + (1= An) [ Tun = 2|* = [Unen — I
< A IS0 = 21 + (1= An) 20 = 2I* = [Unn — 2|1
= An (1180 = 21 = llzn = 207) + ll2n = 2I° = [Unzn = 2]* = 0

2155, £oTC, inf, A\, >0&D

Hm(1 — M) |Snn — Toan| =0



THB, chk (3.5) &b

|Zrn — UnZnll = [|2n — Snzn + (1 = Ap)(S2n — Thzn) ||
< lzp — Snxnll + (1 = Ap) [|Snxyn — Tnzy| — 0

THBEMD, {U,} WEIHLAITH B T LA TR, 0

EHB3.6 TS, =18928, F\I+(1—-M\)T,) =F(T,) THBMN5, RORMHE
BIGH6N B, TNUCKD, IlAERE & DEGIEILREROINMN 5, H@ A B 2
§ BRI Z BT B T EINTE B

EIE 3.7. C 7 Hilbert 22l H O TRWVEDESR, {T,) 7 C 5 H ~NOHIE
KRGS DF], (N} Z (0,1) DEFIEL, Fn e NEHLTEHRV,:C - H %
Vi =Ml + (1= \,)T, TEEL, F=,F(T,) #0 BXT inf, A\, > 0 ZET %,
CorE F=,FV,) Thh, {V,} EREEEHLEANTSH S,

5F 12. % 3.7 ® Banach “4[lJiRD—DH [21, Theorem 3.8] TH 5.

4 SEESGEILKFICEIT BHUNRERE

%I, TREEIEILRINC B B IR Hll e — D/ d %, [21, Theorem 4.1] B8 XK T
ERL 2.6 &0, ROEHMIEND,

T 4.1. C 72 H DZETIHRVETER, {S,} &2 C D C ~OFBRDY|, {x,} & 21 € C
BRUOMTEDn e NICHLUT 2441 = Sy, TERINZ S E L, {S, )} 1&ismfEiIEdL K
WTHD, F=N,FS,) =F{S}) #0THsLT5, TOLE, {x,} & lim, Pr(z,)
IR S %0

TEFE 4.1 DISHBNS DWW T, Sk [21] OF 5 HiB X U 6 Hiz S I Nz,
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