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1 1FCHIC

H 7z Hilbert 2£[#H], C %2 H OFAMEERGE L, C DR {z,} 2, u,z1 € C BXT

neNIIHLT
Tnt1 = apt + (1 — ) Snzy (1.1)

T#T B, L, a, € 0,1], S, & CH5 C DG ET S, ARITIE, O
{x,} OISR 2A5RZH 0% .

X (1.1) TEREI NS RGN TTHIRCIEA R E DD 5 [1,2,4-8,11,13-15,
17,19-22,25-28]. TD 5 b, RO FHR (CH 4.1) L 1EERBIRT 5 DIESCHK [17,21] T
HB. Sk [21] T, ATHUSIFIEREBBS T, U Ic kb, B S,

n

; .
S = DTy 2 2 T (1.2)

k=0i+j=Fk

ERENBELZ, HBIREDEL LT, {z,} BT & U OB AT IS 5 T & 2R
LTW% [21, Theorem 1]. F7z, 3CHK [17] T, S, H Hilbert 2&[H_E O HLFEH 2
ADVINRY DL E, HHREDEET, {w,} MW A DFRLUTEIORT 5 & 2R L
TW3 [17, Theorem 1].

AETIE, & S, DEOHLRD & &, GBI {S,} BH 2 %M ewmlz 3% 56, (1.1) TE
FKENDZ RS {z,} DBICRT 2 T L2Rd (EH 4.1). HiT, @il 4.1 & RcHiT7e
DOSATHIFEE DRIMRZFHINT 5. milc, M 4.1 D—RILICDONTOERZIRNS.




2 #fi

AT, H 725 Hilbert 2514, (-, -)Z H ONHME, |- |2 H D/ )V, I 7% H O
FEMR, N Z EOBBOES, R Z2FHBOEEG LTS, H DR {z,} » « ITHEIRT %
&, o, WNRTSHEE 3, ~ 2 &ET.

C7 H DZETHEVENES, T2 Ch5 H A \DEHRETS. T OFRHROERZ
F(T) £&9. DD, F(T)={2€C: 2=Tz} TH5. T MIEILK (nonexpansive) T
BB LI, TRTO 3,y € CIEMUT |[To— Tyl| < |z — yl| DD EOL XEVS. F
7 H DZETIRVETRG LT %, BIRT 8 F I U THRIEILKR (quasinonexpansive) T
HBHLIF, INTDrzeClpe FITHLT ||Tz—p| < |z—p|| BEDILDEZZL
5. AFHZEDFRT D F(T) ICBAL THRFHIERD & &, BICHRIFHIERTH D LS. A
ZZHEEET B, BIRT D Mhybrid Th 2 Lid [3,9,10,24], TXTD x,y € C I LT

Tz = Ty|* < |z — yll* +2(1 = A) (& — T,y — Ty)
MDD E EENS . EHND, RDT LIEHDNS.

o 1-hybrid Gi4E, A THS.

o K2 D Ahybrid 4, S, REIAE & DOIHEA TS, (RHIMOEAIC
B L) BEEA TH 5.

o BT M FICBLTRIFEALSIE, CNF C F(T).

£z, C BEAMD &, IR EBROAHSEGIEIEAMTH AT EAHLNTVS
[16, Theorem 1]. &> T, A\-hybrid BA%, ¥, JFHLREALDAHHESEHAMNTH 5.
EHIT, ROFHEIEHNMNSEN TN S.

HBIEE 2.1 ([21, Lemma 1]). D % H OZETHRWERMMIEDES, THEXT U % D
NS D ANDOIHEREBRE L, UT =TU ZIRET 5. 4% S,,: D - D %, n € NITHL
T (1.2) TEHTS. L, T =0=1&9%. CDLZE,

limsup{||Sn(z) = T'Sn(z)|| : © € D} =0, limsup{||Sp(z) = US,(x)||:x€ D} =0
I RVASH

HENEE 2.2 ([30, M 6.2.3]). C % H OZETHEMMENES, T: C — C ZIFIEKE.
%, {z,} 2 C DREFETDH. 2DEE x, —Ta, - 00Dz, —~pkablE, pe F(T).
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D 7%z H OZE TRV G LT 5. HHDS D O EADOHEES Y (metric projec-
tiOIl) 7% Pp X7 OED, T € HO)&%, PD(QZ‘) &

|z = Pp(2)|| = min{[lz —y|| : y € D}

Zilc I ME—D D DRTHS. BHEEGHCIIFERTH 2 T EMWHBNTVS. EHIC, T
EDrxeH&yeDIIHLT,

(x — Pp(x),y — Pp(x)) <0 (2.1)
PHD DT EARIBNTNG [30]. T T, BREEEAIC T 5 DO 5 L
BLl.
WENERR 2.3. D, F % H OZECHRVEMENES, ue D, PpPp(u) € F &3 %. T
v, Pp(u) € D.

BEER. z = Pp(u) &B<. ue DENS, (2.1) &Y, (u— Pp(z),Pp(z) —2) >0 TH 5.
EHIC, IEELD Pp(z) € FIEDNS, (2.1) &b,

0> (u—z Pp(z) = 2) = (u— Pp(2), Pp(z) = 2) + | Pp(2) = 2| = | Pp(z) — 2|
L7eW> T, Pp(z) =2. £oTC, Pp(u) =2¢€ D. O

HENEIE 24. C, D% H OZETHKRVEDES, F % H ODZETHEOVHEMETES,
S:C — H%FICEUTHRIELRAEGE L, C c DRIREL, 5% S: D — H 7%

Gy — {Sx (x € O);
Pp(z) (xe€ D\C)

TEHTS. DX, SI1F FICBHLUTHEIHLATSHS.

SRR x €D, 2c F&95%. 2cCDEE, SIEFICEUTHEIEILKTZENS, S’a:—z” =
1Sz — z|| < ||z —z||. —/3,x € D\C D& Z, G Pr 3IHEKRT, Pr(z) = 2 ZH
5, ||Sz — 2| = ||Pr(z) — Pr(2)|| < |l — 2| BLE&D, Si& F I U THRIFLRTS
BT &ZmETk. O

3 &t (S) =mlc I E&5

RETTIRNB AR G 4.1) 0BT TEEHIRELE (S) Zid] 2w iehE
WChD. CORTIE, CORIFOREBRN, T BT 2 MO, 35 &0, &0 (S)
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i1z 3RO 2T B

M (S) DEFEZARNBHNC, fd52 —DEALTHL. Hilbert 22 H O {z,}
OPPFERDESZ wy ({2, }) TR, DXV, 2z € wy({zn}) THBH LW, 2, —~ 2 &K
% {x,} DEDI {2, ) WFEHET BT ETHS.

C 7 Hilbert 24l H OZETRHRWEDES, {T,} 2 C 5 C \NOGH/RODY|, F 72 H D
TR OCHMEMEG &35, {T,} A FICB U TSN (S) 2z d &, 2D C DA
FEH) {z, P IS UT, wy({Thazn}) C F DD DEZEZWS. DY H DZETHRVEH
MERDEES T, DC FDOEE, {T,} W FICBAUTEM (S) ZMilzd 45561, €EXDE
BIC, {T,} B DICBIU TSR (S) Zimilcd T ehbnb.

5 1. o2k [1] T, &M (S) ZEZ B L ¥, BRHIOEHRK C ZHMELTVS. L
L, AT C ZHMERE LAV &IcT 5.

M (S) 2Tz I ERYNC RIS B fliE Bl 2 /R g

#HBIEE 3.1. H 7% Hilbert 22|, C % H OZETRHRWEDES, {T,} %2 C 5 C D
BA%DY], F 72 H DZETIROWHMHES L U, {T,} W FICB U TSN (S) Zi/zd &
KETS. cokE N, F(T,) CCNF. E5iC, & T, W F I LU THEIFLKR 5,
N, F(T,)=CnF.

GEER. 2 €N, F(T,) £95%. 2€ CTHBND, 2 F THAHILZRETRIL V. 2, =2
ELTRY {x,} ZEHET DL, {2,} & C OEREIITHD, Tha, =Thz =2 1205,
Towy — 2. LIetSoT, {Tu) A F ML TRLE (S) Zilizd L&D, 2 € F. ML
D,z CNF Rt

i, & T, W FICELUTHEIFHERTHS LRETS. TDOEE, F(T,) D CNF MK
D35, N, F(T,) DCNFE. XoT, fitofimetbes e, N, F(T,) =CNF
Llsb. O

fHBHEIR 3.2. H 7% Hilbert 2], C % H OZETHRWNENMES, F % H OZE TRV
MRS, {T,) 7 FICB U THREIEILR R C BB C ~NDEBZDYE U, {T,} ' F i<
UCEM: (S) Ziilzd EINET 5. CDEE, CNF#D. TTT,ClECOIPUTHS.

BB ye C,ze F &L, fidl{z,} & o, =y CTEXET D&, {2,} & C DHEHSIIT
H5. T, & FICHUTHRIFLEREDS, | The, — 2| = |Thy — 2| < |ly — 2| £> T,
{Thx,} & C DERLFITHS. DRI, {Thx,} DFHDFITHIERT 5 EDNEET S
(BIZIE, [23, ®HE 2.114]). WE, Ty, 2, — v &3 5. CWI5HENS (FlZIX, [29, EHE
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1.2.2] BXU [23, mmll 2.100]), v € C. Fz, {T,} & F I U TS (S) ZWitz 3 b,
veEF. LY veCNF. DD, CNF#40TH53. O

M (S) &l 3 GBI DOHIZ N < ONFEMNT 5. 9, w21 & 2.2 25 &,
ROMHEHDTIHNS.

#HBIER 3.3. H % Hilbert 28/, C % H OZETHROWHMNEDES, THBXCU %2 C H
5 C NDOIFEREH/REL, UT =TU ZRET 5. BB S,:C - CZ%, FEDneN
ICRLT (1.2) TEREL, &5, FT)NFWU) # 0 ZRETS. 2DEE, {S,} 1
F(T)NF(U) ICBI LTS (S) Zi7=7 .

FERA. {z,} 2 C DERIEFSIE L, Sy xn, — 2895, £/, v e F(T)NFU) &
5. {z,} BEREDNS, {z,:n € N} C Blv,r) £75% r > 0 WMEETS. Jz72L,
Bv,r)={ye H: |ly—v|| <r} TH%. TTT,D=CNBv,r) &BL, DT H
DZETIHRVARBIMESTH S, £iz, T WIHERKTH D, v e F(T) THH T LICHEET
5, yeDDEE Ty —v||=|Ty—To||<|ly—v|]| <r. DXb, T(D)C D THs.
[FAkIC, UD) C D &R-¥% (DT ehb, 8BAAS,(D) C D). &oT, #ihEs
21 KD, n—>00DEE

150 (@n) = T'Sn(zn)ll < sup{[[Sn(y) = TSn(y)| : y € D} = 0.

X5T, S, (2n,) — TS, (zn,) — 0. LID>T, HIBER 2.2 XV, 2 € F(T). B L
T, 2 e F(U) THBT LEbhs. LLEKD, {S,) WF(T) NFU) ICBLTEHE (S) %
Wi T L AR 0

BBIERE 3.4 ([1, Lemma 3]). H % Hilbert 24, C %2 H D2 TRWIHMA D ES,
ANER, T: C — C ZARHN%ZED A\-hybrid & L, 5 S,: C — C 7%, ne€ NI
LTS, =1/n)>_TF 1 TERTE. 2L, T°=1L3%. 2OLE, {S,}&
F(T) ICBIUTEAT (S) 217z .

FHBEHE 3.3 &2 ROFER B SN TV S.

#HEIERE 3.5 ([18, Corollary 3.6]). H 7% Hilbert Z€ffl, C %2 H D% TixWEAMAS
EBH \MpeR T:C — C 7% MNhybrid 58, U: C — C % p-hybrid B & U, B4
Sp:C—C, neNIZXHLT

1 n n

k=0 =0

)



T 2. 2L, T°=0=1¢&9%. E5IL,TU=UT BXUFT)NFU) #£0
EWNETS. TOEE, S} IEF(T)NFU) KB UTEMN: (S) Zifilz3

HIPER 35 ICBVW T U =1 95L, i@ 3.4 £7X5DT (I2/ZL, n HA—D9N
TW5). e 3.5 &, fidhci 3.4 D—fRtTH 5.

ROFNZRRBEHC, D LEFDILETH S.

A% HhS H \DEGIHEK|RETD. AL ADT ST {(x,2') € Hx H :2' € Az}
ZR—HL, AC Hx H %9, AMDE (monotone) fFHRTH S L1E, IXXTD
(z,2"), (y, ) € AITH LT (z—y, 2’ —9) > 0DDVDEERVS. HIHEHZE AN
MAKTH2Z L, [BCHx HDNEMMEFHETACBKXREIX A=B] BRHiIDEE
W09, (2,0) € A LB 2 72 A DL (zero point) &V, FHOESZ A0 TE
9. DFD, A 0={2€ H: (2,0) € A} TH 5.

ACHx HZEMKHEHFHERZR, p>083%. O, (I+pA) ik, HbHDS
{xr e H: Az # 0} D EANO—EHTHZ T EWNENTVDS. B (I+pA) I A
DYV b (resolvent) & KidN, J, TEXT. J, FIHHELRTHO, F(J,) = A0 T
HBHENHBENTVS [30].

ROMEERIE, [12, Lemma 3.6] DFFREIEZGTH 5.

HENEE 3.6 ([1, Lemma 4]). H % Hilbert 22, A C H x H %2557 & DM
FAZE, {pn} 72 0o ICFERT B IEDFEFNE TS, Coex, {(I+p,A)7 1} I& A0 ICH
UCEMFE (S) Zhifzd

4 BIEILAKREBROFICET 25RUNREE

AT, FEFLR RO 2 I A CROWCHE 4.1), Z US4 %
9 5.

EI 4.1 ([1, Theorem 1]). H 7 Hilbert Z¢[l, C & F %2 H DZETIKRWEAMETER,
{an} %2 [0,1] DEGY, {S,} &2 F I U TRIFLRE C S C \OBROHEL, C D
I A{zn} 2, ueCyx € CBEXU neNITHLT

Tnt1 = apu~+ (1 — a,)Shay, (4.1)

TEETS. EHI,FCCa, —0,Y 0 a, =00 THY, {S,} & FICRHL T
(S) ZWwited &RET D, TDEE, {z,} & Pp(u) NEIKT 2.
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5F 2. MBI 3.1 K0, w41 DREDE ET, F =, F(S,) THZT Lhbhsd.
B 4.1 LRIFIOMERZES L ROEHNMIFENS.

T 4.2. H, O, u BEC (o} BAHAL EALEL, T & U % C 95 C ~OIHEA
Bige U, 58l {z,} Z,ueC,x1 € CBXU n e NITHLT

2 . .
n — Gp 1— n U’ n
Tpg1 = ot~ ( a)(n+1)(n+2)kzzoi§;k T

TEHTD. 2L, T°=0=1,9%. E6IC,UT =TU BXUTF=F(T)NF{U) +#
0 ZiEd 5. TOEE, {x,} & Pr(u) NBRINKHT 5.

BB, T & U FIEHKREENS, F(T) BXKU FU) EHMTHS. £->T, F &HNT
b3 BIgS,:C - C%Z, neNIIHLT (1.2) TEHITS. TDELZE, S, FIEEK
T, F CF(S,) b, %S, & FICEHUTHRIFHERTH 5. £z, willEs 3.3 X0,
{Sp} & FICBHUTSRM (S) Ziilcd T eibhd. Ko T, &l 4.1 K0, fsmhigohn
2. O

5t 3. TH 4.2 1%, [21, Theorem 1] LIFEALH U THS. FEIE ©H42Tay =u &
L7z& DMWY, 21, Theorem 1] THB. %, {S,} WIFLKRERI DL &, (4.1) TEHEZ
N % BB DOIHITIE, FIHM 21 1TEEE 52N ERHILN TN D, THUTDWTREL
<&, [15, p. 156] £7z1d [22, Proposition 5] 224 % & K.

EIE 4.3 ([1, Corollary 2]). H & {a,} d@# 4.1 L[ALCE L, AC H x H Z23E5%
EOMKHFNERZE, {pn} & co ICFEMT B 1EDFIESE L, H DHY {z,} Z, uw e H,
r1 € HBEUneNIIHLT

Tpi1 = apu+ (1 — o) (I + ppA) Lz,
TFET 5. TOEE, {a,} & Pyg(u) NEINKT 5.

SRR, S, = (I +pnd) L 235K, S, & H 5 HADIHERFETH Y, F(S,) = A 10
THBNE, S, 13 A0 I L THIFEATH 5. & Bic, MBIEH 3.6 &9, {S,} »
AT T L TEME (S) Zilifed T e bhd. LIk T, Bl 4.1 X D& 5 h
% O

5 4. %4313, [17, Theorem 1] LIFEA LR L THS. FE R43 Ty =u bl
£ DM, [17, Theorem 1] THB. TNHDEHRICDONTIZ, 7F 3 22 L K.
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5% 5. [1, Corollary 2] IZIE N D 5. “Let {x,} be a sequence in C defined by z; € C
and” D&, IEL <& “Let {x,} be a sequence in H defined by x; € H and” T
H5.

i, EHE 4.1 145 T, A\-hybrid SOOI EHZ /R
EIE 4.4 ([1, Theorem 2]). H, C BXU {a,} Z&P 41 £HLCEL, A NeR,T: C = C
A B RZ €D Ahybrid 5%, C O3 {z,} Z,ue C,x1 e C BXU ne NIIHLT

1 n
a1 = ot + (1= o)~ > T e, (4.2)
k=1

TEHTS. L, T°=189%. TOLE, {z,} & Ppr)(u) NEIRT 2.
BB, 5, = - Y, T &8¢y e OBV 2 € F(T) £ T 5. T HEAT S,
1Ty — 2] < IT* 2y — 2 < < ly — 2.

Ko7,

n

1 _
||5ny—2||:HﬁZTk ty—

k=1

1 n
<SSty =2 <y -2
k=1

MDD, DED, S, EF(T) ICEAUTHRIFERTHS. EHIC, Milhci 3.4 &0,
(S} W& F(T) ICBILTELE (S) Zltfzd T & bhd. LizhioT, B 4.1 X D 5#HD
FHN5. O

5t 6. ©H 4.4 & [9, Lemma 2.5] XD, [20, Theorem 3.2] B8 X T [1, Corollary 1] H{%
5N 5. [1, Corollary 1] £, [19, Theorem 4.1 WME5N%.

5 7. B 4.410F, SO (18] TRIEENT WS, FlBER 3.5 LEM 4.1 Kb, Az
DD hybrid BARICEI 9 5 CHREM [18, Theorem 4.3] MG 5N %. [18, Theorem 4.3] D
D0 hybrid BARD 5 LD DZEEFGHRE LTLEN, €M 4.4 TH 5.

5 TFIE410—#%t

AEITE, €8 4.1 20 L —fRIE L TeROE 2RI 5.



I 5.1. H 7 Hilbert “¢[], C %2 H DS TIRWWBEE, F 72 H OZE TRV
DEGEL, {an}, {Sn} BXU {z,} 1FEH 4.1 KITL&@"%. e E, {x,} & Pr(u)
NHRINRT B .

EH 4.1 OEA E FREARFIRIC K DB 5.1 Z/R9 T ENTEEH, TTTE, LLFNDH
B e 4.1 Zi-> TEM 5.1 ZfFHT 5.

BENEEE 5.2. H 7 Hilbert Z¢[, C % H DZETHRWIMEDES, F % H OZE TRV
MR A, {Sa) & FACB U THRIEIE R C 5 O «\@5{%@@&1& L, F=CNnFt¢&
BE, {S,} & FICBEUTEMN (S) Ziilzd &NETS. 2TT, Cld C OMATH 3.
TDHEE,

(1) Fi3ZEcisi, MiveH 5.

E5I, Ch D CADEBLBDY] {S,} 2, ne NITHLT

A ) Sz (r e C);
Snl@) = {Pp(x) (xeT\O) (5.1)

TERTS. TOEE, LFAKD D,

(2) & S, 13 FICELTHIHERTH 5.
(3) {S,} & FITB LT (S) Ziifd
(4) ue C%5IE, Pr(u) € F, DEVD, Pr(u) = Pp(u).

SRR, £9 (1) 2. IRELD, CBHMNELS, F RN THS. £i-, #ilhEs 3.2
kD, F+0TH%.

RS (2) 2T, (1) &0, Fid HOETEROMMBIMEST, FC CH3hbH, 1%
S,: C — C & well-defined TH 3. £z, S, 1 FICBLTEIELATH B0 5, #ilhE
2450, %S, & FICHUTHEIMEATHS.

KT (3) ZRT. {yn} & C DHEFEINE L, 2 € wy({Suyn}) €T B, TOEE,
P BB AREE 7 N - NDEEL, m — oo DEFE S’T(m)yT(m) — 2 TH5.
A={meN:y (, € C EBE, ADRIEETHBYE LTI THEVLED DI
NITEZS. £9, ADARESGDEEZ, 5 N € NOBPEHEL, [TED m > N I
LT yrim) €EC\C E%B. 5T, m>NDEE, S (m)Yrim) = PrYrim) EDD,
m — 00 DEE Pr(Yrm)) = 2. {Pp(yrim)) },_y & F OFFIT, (1) &b FEHAED
5,z€ F. X2, A WAREATRERVETS. c_@é:%, P A28 o: N - N

9



bgﬁﬁb, FARXTDOm e NIIHLT Yo(m) € CHEXIXUm o0l E ga(m)yg(m) —Z
DD, v e CERED, £ {1,} BRDE S ICEHT .

. {y (n € o(N));
v (n¢o(N)).
T2, {z,} 13 COHFREFNTHY, % m € NITHUT Som)To(m) = Sotm)Yom) D
JEDALD. Ko TC, Som)To(m) — 2. {Sn} & FICBIU TR (S) ZHilcdh b, 2z € F.
E72, {So(m)To(m) } & C DRFIT C EHMEND, 2 € C. L&D, A WERES TR
WhiEE 2 e F AR T,

RIS (4) 2T, ue C el,z2=Pp(u) £BL. 2€e FENDS, 2 CTHBT &
EREIER. o = Pe(z) £BL. Su' € CEDND, |u/ — 2| < ||Sau’ — 2| —75, (2)
&0 S, & FICHLUTHRIHERTHD, 2 € FEND, ||Spu’ — 2| < v/ —2|. £o7TC,
[u = z|| = |[Spt — 2. LED>T, v/ = Spu’. DED, «' €, F(S,) THB. (2) &
D Spd FICHUTHEEEHERTH D, (3) &0 {S,} 13 F I LTS (S) Zltil=d DT,
HWEEH 31 K W € F, DED, P=Pp(u) € F TH5B. ®ZIC, (ue C1EMD) MWHihE
B23&D,2eC Thsd. LUEED, Pp(u) =2 € FHRER. £/, FC FEDD,
Pp(u) = Pp(u) TH5. O

R 4.1 CHIBER 5.2 2o T, @ 5.1 2R
EE51DB. F=CNF i, ChdCDFHEI{S,} % (5.1) TEHT .
L, ClECOMUTHS. il 5.2 (1) &0 F 374 Thy H ORMERMEATH
%. Flo, WEER 5.2 (2) &0 S, & FICMUTRIEERTH B0 5, S, 13 FITBILT

BEERTH 5. EBIC, MER 5.2 (3) &V {S,} 13 FICB LTSN (S) Zified C
EWbhs. Fle,neNDEE

Tn+1 = apt + (1 — a)Snxy = apu + (1 — ozn)gna;n

THY, FCcCTHBhH, @41 XV, x, — Pp(u). £z, #WBIEH 5.2 (4) &,
Pr(u) = Pp(u) THBEMNH, z, = Pr(u) TH%. O
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