2 DDA RBIERTEERICEH T 2 HBEARE RN DFHIREE

(A WEAK CONVERGENCE THEOREM FOR COMMON FIXED POINTS
OF TWO NONLINEAR MAPPINGS IN HILBERT SPACES)

KAREM (TAKANORI IBARAKI)
MIRENT KRS BH S
(COLLEGE OF EDUCATION, YOKOHAMA NATIONAL UNIVERSITY)
BEHERR /T (SHUNSUKE KAJIBA)
MEIRENT R KBRS I
(GRADUATE SCHOOL OF ENVIRONMENT AND INFORMATION SCIENCES, YOKOHAMA NATIONAL UNIVERSITY)

YrN=NE (YUKIO TAKEUCHI)

iR 8 TSI R e
(TAKAHASHI INSTITUTE FOR NONLINEAR ANALYSIS)

L. XL

1963 4, DeMarr [9] 1, /N F v NZERC, AMHRZIFIERBARIEIC O W T OHBE B RUEE %2
M7z TR, BROIERE SIS DONWT, Z DIFERILLUC RS 2 %A A L Thi T
W5 ([6-8,16,23] FxSH).

—75, 1975 4E, Baillon [5] I3BMIDIEHFH A I — FEH L LTH SN 5 IR EH %2 75
L7, ZOfRIE, ZL ORBEICE D, BRALRIZTHEL . 1997 &, EK-EE [21] &, e
AUV b ZE[HC, Halpern [12] ¥ Baillon [5] @ 2 DOEMEEZ A S OE LA liEZ EZE R
L7z, 512, ZoialiEz AW TIHEREARE D HEAE R DORIGREM 2R L7z, 1998
FICJEZ-EfE (3] 1X Mann [20] & Baillon [5] @ 2 D DT IE %A S DB 7B 72 723 B % 17
EL, — RN TF v NZERIT, 2 DDOIHERBGDOH BRI RADIICREH 2R L 2. E 51,
2002 FEIZERAR [22] &, — D NF v NED a oy MRS LD 2 DRk LK
FIRZOWT, BZ-mfE 3] O iEZ A L 72 BB A ORICRER Z /R L. $5K [22]
DFERZ L LT, 1T [27] 13 2016 FFISHT 7= I Lk 2 185 L RO BITCREH 215 7.

T 1.1 ([27]). EZANF 9N, CR EQay Y M RIEAEEGL L, S T2 ST =TS
Ziiizd C o CADIEKREHRE T 5. {a,} % 0 < liminf, .o a, < limsup, ,,a, < 1%
Wiz 5[0, 1] 0FFINEe T 5. vy eCe L, iAl{z,} &, FEDn e NIZDOWT

n i+1

Tpa1 = ;L—:l Z Z STz, + (1 — a,)r,

i=1 j=i
THEERTS. 2O %, {2, 1E S & T OHERE SRR 5.

ZDIENIT D, Baillon [5] WZBHHE T 2HFFUIIA K ITHRT WS ([10,18,24] FZSH). £/,
2011 4F, EE-TTN [26] 135 | A (attractive point) OWERZHER U7z GRS 2 Hiz S08). &
IR, FEREEOEREROZ EPHISN TV ([2,4,14,15) FESR). X512, BB-1T
P [26] 13 generalized hybrid 5% [17] 129U T, Baillon [5] DFERZRD & 5 ICHBE E 7.
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FIE 1.2 ([26]). HEZ A~V NER, C% HDZETIIRWESEEGL L, TR OC»56 CA D
generalized hybrid G & 3 5. 5l {v,}, {bn} &, EED n € NIZDOWT

1 n
nelC, vy1=Tv,, b,=-— v
1 n+1 n n n; k

THEBTS. 2O %, {v,} DERZHE, RHWALT 5 :
(1) A(T) 3IFZERAMEESTDH %,
(2) {b,} T OWGRITHIINRT 5.

ZZE TN Z e BB E X T, AT, KARAEE-ITIN [13] THE SN HFZE R % 3
5. BARIIZIE, e r~0r MZEHET, TN [27) SRR L B iEZ G [RoE 2 W T
2L, 2200 IR AR OB AHRANOFICREM 2R T 5.

2. YEfH

AREITIE, AR THVW I ER, 5i5, MEFLHRT 2. R 2FEHEROEES, Ny 2 IFADE
BeEko®s NEEOBBEHROESGL T2, ie Ny KRLT, Ny={keNy:i<k} kL,
i<jeR54,jeNgITMNUT, NG, j)={keNy:i<k<j} &35 HEELLLZER
YL, () ZHOWHM, |- |2 HD/ V23 5. HDEH {x,} 25, v € HIZENEKET 2 Z
Yha, s R, 2 € HIZHINKET I x2 2, ~ 2 2RT. £/, EANL FZERIZBEWL
T, RPBALT A Z e ix <o TWS:

(i) H OIEZEPAMER AR ETH 5;
(i) H DBz R50, 9IRS 2 575 7% & O;
(iii) H ® = {z,} DETOHHINFEA (weak cluster point) 23H 2 2z € HIZEFLWVE X,
T, — 2z € HDBWMALT 5.
¥ 72, H 34 €7 V5 (Opial property) Zifi7z5 Z & dFOoNTWD. HNA VT AVEH%
W7z ek, H ORI {u,} DPu € HIZHTHPER T 2 & X v # v 2 THEED v € HIZDOWT,

liminf ||u, — u| < liminf ||u, —v||
n—oo n—oo

ARD VDI L TH 2.
C% HOETRROEDES, T#C0d HNOERL L, C LoESER T 2 T° L K[
T2, TOFRBRES, W3 IREEGEZNENRORICERT 2:

F(T)={xeC:a2="Tz},
AT)={ye H: [Tz —y| <z —yll VzeC}

T 23IFER B (nonexpansive mapping) TH % &k, fFRED z,y € CIZOWT, || Tz — Ty|| <
|z —y|| DD Z "RV, [ —T DREAICBWTH (demiclosed at 0) TH % &%, C D
iz, y Dy, = 2€ CDa, —Tr, > 0%l TE 2e F(T) kb2 %05, THIE
WREHBRTHZLE, [ - TEHAKBOTHTH 2 Z o TWS. T B RIHER TS
(quasi-nonexpansive mapping) TH 2 &1X 0 # F(T) C A(T) B DILDZ e 2 \WS. T HBIEHL
KEBTF(T) #0%01F, T 3EIHERERTH 5. FLU-RA-GER-EE (1)) e Rizow
T Ahybrid BA&FIEE L7, T 25 A hybrid BI£TH 3 1%, (FED 2,y € C 1oDNT

|72~ Tyl < lle — gl + 20~ N{a — Ta,y —Ty)

MDD Z WV, HODRELLEBRD Y 5 RIEERIFIEEBRD 7 7 X2 ZATWS.
{51 21, 0-hybrid 1ZIEMEREE (nonspreading mapping) [19] , 3-hybrid X hybrid 5§ [25], 1-
hybrid FZIFHERGHRTDH 5. T 53 A-hybrid GIETHIUI, F(T) C A(T) B3 DILH, F(T) # 0



THIX, BIFHERBRTH 5. 7, Falset-Fuster-Suzuki [11] 1351 (E)(condition (E)) % i
7= ,EED «, ZOWT

N \\, I

oS EBD Y 7 AR U BAR T H%&AF (BE) 232, FED 2,y e C I
|z =Tyl <z =yl + sz — Tz

%zﬁﬁta‘ s €10,00) BFET HZ e ZWVI. THEN (E) 226X F(T) C A(T) TH

F(T) # 0 7% & SRR & TH 5
C Z HOETEBRHAES N1, L2 CHhro CANDERE L, F=F(T)NF(T), A=
AT NA(T) &3 5. IR [14] 4, 2018 2 Ty, T, D3t CTHRE A 0 S B % T S

B, RD 2 ODEMRE L 7=
o j {1, 2} ITHLT, I —T; IZREAITHBWTEH;
o F'C A.
AT DML, TEIRGEMEE 2 2 L TRERSEM L Bbh, JFIERERIT LR Z D&M 2
L TWa. 22T, BEOFEHEFCAZERT 5.
(a) FCATHoTH, F(T) C A(Th) % F(Tz) C A(Tz) DI D LD IR 5720
(b) FC ATRIIIE, F #0725 A+ 0I3ErNRW;

() COEAMESDLE X ALO RO F LR
7L, A4DTHHoTH, F CADBEYILDEIXRS 720
N ‘_\l_. ’

Ty ¢ Ty HESHEABRS 612, F C ADBRTT 5
D04 FCATH-TH, Th & Tp FEIHEREE L IR 5 750,

KRN [14] 1 EROBIZIRR U 72
IO E, DiFavor

(d)
(e)
CORMNEERT 579,
Bl 2.1 ([14]). D={z = (s,t) eR?: s €[0,1], t € [s/2,2s]} £ T 5.
7 MMEATHE. Do DADEBRT, T, EROMIERKT 5 = (s5,1) € DITDWVWT
1 1 1 1
Tlx = Tl(S,t) = 5 ((S,t) + (§t, t)) = (58 + Zt,t) s

Tox = Ty(s,t) = % ((s,t) + <s, %s>) = (s, %LS + %t) .

Z DRITIE
F(T)) ={(x1,22) € D : x9 = 221}, F(Ty) = {(x1,22) € D : x9 = x1/2},
A(Tl) = {(Il,.’lig) € RZ A S 0}, ( ) = {(.’El,l‘g) € R ) S 0},
F ={(0,0)}, ={(z1,25) €R*: 2, <0, 2, <0}

DRILT 5 DT, RDZ L HHERTE %
e F(T)NF(Th)=F C A= A(TY) NA(Ty) AL 5;
o F(Ty) C A(Th), F(Ty) C A(Ty) 135 6B AL LRV,
o 71, T DEDH 5 HIIFHEREZTIZ R,

Mo | RT3 2 36 (2,4, 14,15, 26] %%%ﬁ’é’@ ze.
Rz, B 3HTHW LS L fERZ MmN 5 GIHEZENO5IHEESM). C % H
DAETIZT N DRELL, T, L C»roCA \DEH{ESTE. neNIZEIZ, B Mn) 2X

DHRICERT %: EED 2 € CIlTDOVT,
n—1 141 1 n—1
i1
=0 j=1 i=0
ZOWT

n—1
Z > TiTx = Z TiTix
=0
7, TV =TT Z2IRETHUL, FEDieNgtz e C I
TiTiz = (T\Ty)'w, TiTit's = (TVTh) (Thr) = To((TiTy)'x)



DEILT 5. ZOMWEITHBIER 2.5 CEEREE TR
ROWEEEE H A 7NV E T2 e 0B CEILNIERTH 2 (HIZIEEZ-
RA-EH-E 2] 22 2RK).

HBNER 2.2. C% HOZETERWHDESL L, {u,} E HOFHE T, FEDODwe C I
DWT {[Ju, — w||} DR, {un} DEDH {un,} & {un, } BEREN w0 € CITIHINHT 2
o, u=0vTdh5b.

KRN [14] IR OBE 2R LTz

#HBHEE 2.3 ([14]). C & H DETEBRVWHTEELL, T2 C»o HNDOFE/RET 3.
acl0,1],zeC,w=ar+(1—-a)Tz,ve AT) T 5. ZDE X, RPWILT 5 :

(2.) (1~ a)[Tw — 2] < flo — ol ~ 0 — o]
B, CZHFE L, r>sup,ecllz — vl & TR,
(22) e — 2l < o — vl ~ o — o],

RARAEEENTA [13] IEROFBIER Z R L 72,

FEBNEIE 2.4 ( [13]). {an}tnen, & [0,00) DEHNE T 2. ZOE X, FEDn € Ny IZDWT,
minieN(om_g)(ai + ai+1) = Q;, + A, +1 %ﬁf:j‘ Zn € N(O, n — 2) Z)ST?‘E L,

[y

n—

n—1

a; > 5

(ai, + ai,41)

-
Il
o

DAL 5.

HBNEE 2.5 ([13]). C &2 H DZETREBRWEHDES, N1 L2 C»r6 CADEREL, 0 # A=
AM)NAT) 235, a,be (0,1)ida<bZHiZzFTEL, {a,} % [a, b OBHNETS. CDH
7 s {x,} & HA {yn} BEROBEFREM-FT LT 5 FREDn e NIZDOWT,

Yn = ClnM(TL)In + (1 — an)xn.
DY E, im0 — Yul| = 0 ZIRETIUE, FEDn € Ny ITDOWT i, eNgTH D,

i [T, = ] = 0 i [T, = | = 0
Tim (| T3 T+, — )| = 0

E 7 BB {in nen, DIFET 5.

\hybrid B & 40 (B) %723 B80T, ROBHEmEAH 5N T3 (2135
I [14) 72 ¥ 2 B0,

RBNEIR 2.6. C % H DZETEROVEAEEL L, T2 Ch o HAD N-hybrid BB 3 5.
{2} Zuc CWTHICRT 2 L5 COEFNE L, limyo |T2n — 20| = 0 W12 TET 2. &
DrE uecF(T)Th5.

HBNEIR 2.7. C% HOZETWERWEHDEEGL L, T % C 26 HADOFRM (E) i35G
T3, {z,) Zuec CRHIET2X5% COEFE U, limy oo | Tan — 20| = 0 2T LT
2. 20 E ucF(T)Thb.



3. 9CREHE

AREITIE, LUV b ZEEC, ZRARAEEE-PTA [13] 257K L 72 2 DDA IERRIE B8R 3 %
HBE A SN DI EHE 2 Himd 5.

EE 3.1 ([13]). C &2 HOZETRRWEAMETEREL L, T, T 2 1Ty = ThyTh %275 C
5C0NDEBRETS. a,be (0,1)Fa<bZHzdel, {a,} & [a, 0] DBBIE T 5. 2, € C
eL, CoOFA{x,} %, FEDn e NIZDOWT,

n—1 i+1
a, i
Tpgp1 = e Z ZTlTQJ:Un + (1 —an)z, = a M)z, + (1 —a,)x,

i=0 j=i

THERTS. F=F)NF(hL) L, A=AT)NA(T) #0, j € {1,241 LTI —T; HR
RIZBWTHTH2 Z e Z2IRETS. ZOLE, ROBWALT 5

(1) {z,} FIPERT 2HAF 2 Fe>. HIZ, {z,,} % {z,} DEIERT 205 & U,
{2, } (& F OBERIHTHIERT 5.
(2) FCAZRETIUR, {2,} D2 2 € FIZHFHIEHT 5.

SR, EED v c AZBEETS. EEDn e NIZOWTAC AMMD) IEHLLTHE. Tz,
HBEM 23D (2.1) £ h, fEED n € NIZDOWT,

(3.1) 0 < an(l — an)[|M (n)an — 2al* < |20 — 0l* = @0 — vl

DD D. ZDZ s, {|lz, —v||} PIRT 2 Ze23brd. 72, (EEDn € NIZDOW
T,0<a(l-0)<a,(1—a,) £V,

(3.2) lim ||M(n)x, — z,]|> =0
n—oo
2185, X512,
(3.3) |Zns1 — Tl = [Jan M (n)2n + (1 — ap)Tn — Tul| = an||M(n)z, — 2,

DD LD, (3.2), (3.3) £V, limy oo |1 — 20| = 03WVZ 5. FEDn € NIZTDOW
T, Tpyy ZRBER 2512832y, 8ART. ZOLE {0, ) BERTHE2Zer6, LED
neN IZ2OWTi, e NgTHD,

(3.4) nh_fgo ||lenT22nxn — || =0, nh_{go ||T1inT2in+1xn — || =0,
nh—>nolo ||Tlin+1T2in+lxn — x| = 0.

32 B8 {in nen, DTFET 5.
FCOIZ (1) 2T {2, } BERBZOTHPCRS 585082 F>. 22T, {2, 22€ HIZ
9IRS % {x,} DRI T 5. {2, } DHEARE CORINITH L5, 2 CHVR .
2€F=F(M)NF(D) 2R3, £3 2 F(Th) 2nd. VT, =TT, & (34) &b,

B 7775, = | = 0. Jim [T T3 ) = 105 | = 0
2185 {2,132 € CIHIBR L, limy oo |17 15" 20—, || = 0B D L0728, {11 Ty 2, }

b2 CIRFIERT 3. £z, limyo | To(Ty" Ty @,) — Ty Ty || = 0 THY, T — Ty DR
RIZBWTHT®H 2720 2€ F(Ty) W2 5. R, 2 € F(T)) ZRs. Ak,

lim |17 e, — || =0, lim | T (T Ty ) = T T || = 0.
=0 l—o0



FThbH, (T e, Yz € CIEIIIER U, limy oo || T3 (T T 2y = T Ty || = 0
TH5. [T BEACBWTHTHED 2 e F(T)BWVWAS. ZHED, ze F=F(T)N
F(Ty) 215%. LEXD, (1) 2RE .

iz (2) RS, 3.1) &b, FEDv € AIZONWT {||z, —v||}1FPRT 2. F Cc ARDT,

WZHIINR T 5. O
EM 31 XOUTORRELEL ZENTES.

EI 3.2 ([13]). C & H OZETIEBRWAMETEEe L, T, T 2 TV T, = TTy Wiz 3 C 2»
5 CANDEIFEREB/R L T2, F=FT)NF(T) #0 2L, je {1,201 LTI —T; HF A
WHBWTHE T 5. a,b€ (0,1)1da <bZiiZT L, {a,} Z [a,b] DEFNETS. 1, €C &
L, C oI {z,} %, EEDn e NIZDWT,

Tpr1 = apyM(n)z, + (1 — ap)z,
THERTS. 2O &, {2, D5 2 € FIZHFHICET 5.
EI 3.3 ([13]). C % H DZETIRRWEHAMNE RS, T, T & TV, = TyTh 273 CHh 56 C
ANDOIIERE/E L, F=F(N)NF(T) #023%. a,be (0,1)ia<bZiidT L, {a,}
% [a,b) DBHN T, o,eCl, CORH{z,} %, FEDn € NIZDOWT,

Tpi1 = ayM(n)x, + (1 —a,)x,
THERTS. 2o E {1, dH% € FIZFHIURT 3.

DT e 3.1 B X OHIBER 2.6, 2.7 2 58N 55K TH 5.

EE 3.4 ([13]). C & HOZETERWVHAMETEEL L, T, T 7 TTV'Ty = TyTh 275 C
5CNDEME T 5. Ty % N\-hybrid BAR, Ty % p-hybrid B4R U, F = F(T)NF(Ty) #0 &
T5. a,b€(0,1)lFa<bZilT L, {a,} & [a,b) DEHNETS. 2, € C L, CDHEF
{z,} 2, FEDn e NITDOWT,

Tpr1 = apyM(n)z, + (1 — ap)z,
THEERTS. 2o % {0, &H 5 2 FIZHITRT 3.
EE 3.5 ([13]). C & HOZETRRWVHAMETEEL L, T, T 2 TTV'Ty = TyTh 273 C »»
5CNDEBRET L. T\, T 35%&M4 (BE) 23 BB L, F=FT)NF(L) £02355%.
a,be (0, Fa<bZiizd L, {a,} % [a,b) DEINETZ. xyeClL,CDREA{z,} %,
EEDn e NIZOWT

Tpr1 = apyM(n)z, + (1 — ap)z,

THERTS. 2O ZE {2, 3D 2 2z € FIZHIRT 5.
4. B

AREICI, =27V v FZERT, FHEROBERERD 2 7-2D0F 2R LELT 5. 7B, 21—
2 v FZEMEITE, mAIOREINGE & $9IR OREE—3 T 5 72, BIZIGR Y RIT 5.

EH 31T, BB T, & Ty WRIFHIERBARTH 2 Z 2 3B TIE o7 Lo L, TH 3.2
S EHE 35, BEEIERBAR T, Th \COWTOFERTH B, 22T, € 3.1 ML L,
Ty DRIEIER BB TR WEIZ I T DITHENT 5.

Bl 4.1 ([13]). D ={x = (s,t) e R?: s € [0,1], t € [-s,8]} &L, D5 D \DHEHRER
Ty, Ty ZROBRICERT % 2= (s,t) € DITDOWVWT

Tix =Ti(s,t) = (%(8 + |t|),t), Tox = Ty(s,t) = (s, —t).



ZOBITE, F=F(T)NF(T),A=AT)NA(T) &Lkt %,

F(T)) = {(z1,22) € D : x1 = |xa]}, F(Ty) = {(x1,22) € D : x5 = 0},
A(Ty) = {(x1,20) € R* : 21 < 0}, A(Ty) = {(x1,29) € R* : 25 = 0},
F ={(0,0)}, A= {(z1,73) €ER*: 27 <0, 25 =0}

WNLT 5. ZDZehs, RDZ DR TE 5:

e DIFR2DZETIEHR VAV RY M RIEDEESTH 5,

o [(TV) ¢ A(Ty) TH 205, Ty \FERIHEREH TRV,

o T I3IEIERBMHBTHY, F(Ty) A0V TH 200, T ZRIEIEKESRTH 3,

o I, TH \3EHGEHRDT, [ —T, & I — Th I3FEAICBVTHTH %;

® TlTQ = TQTl, @ 7£ FC A?ﬁﬁﬁﬁj‘%
Thbb, TVFEIEIRERTIER L, B 3.1 OFMFIE TN THWE. Lo
T, EH 3.1 OFIETHEY {y,} ZERT 22, ZOHFNE F ORCIERT 2. 20 {y,}
(0,0) e FCAWRINKT2ZdHLNLTHS.

FEM 31D (1) 23X ZEFCABRRETHo%. T, F C ADEHDZRLT

b, EH 31 DA {2,} 13D B z € FIZHICRT 2505 2+i0 2 L 2 HKT 5. AREONE
EFEDIESEMRT 272012, T 3105 F C ADEREERVIZHEICOVWTERT 3.

Bl 4.2 ([13]). D=[0,1] 25 3. D2 & D NDOEHGREMG T, Ty EXRDORIZEET 5
1

1 1 S|
s € |:07§:| ®k%7TIS:2527 s € <§7l:| @t%7T1522<S—§> +_7

1 , 1 1\°
s € [0,510)&%,%5:455, S€<§,1]®Z%,TQS:4<S—§) +

CDEE RDZENBGIHD5:

F(Ty) = F(Ty) = {o% 1}, A(TY) = A(Ty) = (—00,0],
F = F(T) N F(Ty) = {o, % 1} , A= A(T) NA(Ty) = (—o0,0].

se0,1/2] Dt &
(T1Ty)s = 2(45%)* = 325° = 4(25°)* = (TyT)s.
se(1/2,1] e %

2
N* 1 1 1 1\® 1
T\'Ty)s=214(s—= - — = Z=32(s—-Z= z
(1 2)8 <(5 2) +2 2) ‘|‘2 <5 2) +2,

3
1N? 1 1 1 1\ 1
(T2T1)8—4<2(S—§> +§—§> +§—32 (S_é) —|—§.
CZETOEMPS, RDZ L 2R TE 5:

e DIFRDETIFHR WAV RY FRMEDTEETDH S,
o T} ¥ THiZ¥H & b EFHILKE M TIT W,
o I\, [LWIHEGRDT, I —T, 2 [ — T IFEAICBWTHTH 3;
L4 T1T2 = TQTl, @ §£ A 7373‘5‘21._[“3—5



Lo T, FCAZRRWE, FHE 3.1 DITXNTOEENE IR TNS. EH 3.1 OFIETH
A {x,} ZERT 2L, B 3.1 (1) DFRIEFIN {x,} 2 F OBRIIK T 25052 b0
YTH5. AHD T, TylTOWT, RO ZFET5:

o Ty, T, 21[0,1/2] LoHCE/ R AKES. ZOr % F=/{0,1/2},A=(—,0];

o T\, Ty % [1/2,1] Lo HCEH e ARE2. ZOr & F={1/21},A=(—oc0,1/2].
TDIEME, KD B RGIHERTE 5:

ox €[0,1/2) THdLE {2,130 FNAWICET %;

ox €[1/2,1) TH B %, {r,}F1/2 € FIZIURT 5;

or =10 % {r,}1d1e FITICRT 5.

Thbb, FAl{z,} B F OEFIZIERT 5. 2 LT, ANE, & 3.1 06 F C AZRW
7eGE, {x ) 3D 5 2 e FIZPGHL TS 2z € A LIRS VWZ &2 RTEEHICIR > TV S,

SIEE. AWFZEIX JSPS B 19K03632, 19H01479 OB E 21372 DTY.
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