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1. ZTHIC
1975 4EIC Baillon (& B )LV b 22 313 2 LR BAROARF e &R/ LTz,

EE 1.1 (Baillon [4]). C Z )NV M2EM H OZETHEWVERZHME I EGEL, T % C
M5 C NOIELKE: (nonespansive mappimg) &3 2. ms {x,} ZLA RN TERT 5. « &
C DIEEDITE U, AEEDOHERE n IS LT

n—1

(1.1) Tp = 1 E TFx
n
k=0

9%, 1REL, T C 5 C \OEEGHET . 2OEE, 58 {z,} & T ORI
SR T 5.

COEMIE, IFRE TV I— REBEMENZHHEMERTH 2. EHE 1.1 O F5RIEARH) A
NOUYCRPETZ T Ta < AFAEEE /R L TV 5. ARFIFELEIC Baillon RO AH) AUE I Z < D
MBI 2 17> T & (BIAIE, [1,5,14,23] FAESH). KR, 2011 4£IC Takahashi and
Takeuchi [22] (ZWe45 [ 51 (attractive point) & WIBESZEAL, EH 1.1 2058 L. C Zk)b
NV RZEM H OZETRWVEESGE L, T % C S H NOEH{RE TS, HDIT p BT OW
518 (attractive point) TH B &i&, {TED C Dtz icxf LT

1Tz = pl| < |l = pll

MWKAT 9 % T & TH%. Takahashi and Takeuchi [22] 1&W5 [FLOBEEA WV TLL R O HR %
151z

FEE 1.2 (Takahashi and Takeuchi [22]). C Z ¥ )L\ 2B H OZETHRWVEIDESGEL, T
 C 5 C D generalized hybrid 51823 %. 53 {z,} ZLU TN TERKT 3. z, & C DIF:
BEOe U, 0B n iU TR {z,} 22X (1.1) THXT 5. T T {z,} BERT
HB7x51F, DUFWIIT 5.

(1) T DA | S ERDOESRETHEOVHMNWESTH S,

(2) ®WH {xp} & T OWg [FANTIIURT 5.

7535, Takahashi and Takeuchi [22] (ZEHE 1.21CBNT, C HEAMES X SIX 55 {z,} DI
INHElE T DARHRTHB T ELRLTVS.

—J7, 1963 4T DeMarr [6] 1k 37w NZERE T HURIEHER GAYRICBE T 2 DL D Ha@ A )
ROFEEMZ R LTz
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EIE 1.3 (DeMarr [6]). C Z/NF wNZER E OO Maintiaedd. 2oL, C
b\%%hﬁﬁ(/\@?ﬁﬁiﬁfﬁ%f%‘% IHEARF 2RO,

C OWFLLIRE, 2 < OWIEHEIC K O B ARE OISR ENTE MM EEHDOHRZ 5T,
AN RANDHIE 2 KD B LI LLEEI@“%H LHE Wb TE R (BRI, [3,9-11,13,15-18]
L), TOHT Kohsaka [11] ORRZTL LS.

X 1.4 (Kohsaka [11]). C ZE)LA)U R2ZE] H OZETIROEREAMTBREGE L, A & u

BIETDB. S CHD CNDANATIY REHRT, T CHhHE CA\D p- ATV
RE/EL, ST =TS ZiiilzdLd%. Fzes&T bl SEEARTA R ROEA LT 5. CCT
A {2, } ERDES MRS 3. 0, % C DILEDTEE U, FEEDERE n 1 LT

Tnt1 = n+1 ;]ZOST]%
E9B. 2L, 80 10k C e C NDEEFH|ETS. COEEL AT 5.
(1) {PpSiTiz,} ”)eN2 i F O3 up 1 (R b (net) DEWKRT ) BIURT %;
(2) FB {zn} & up ICHUHT 5.
7ZlEU, Prid H S F O EANOHEESHZTH D, Ny IZIFADBBRIATSH 5.

T OEHIE Baillon B (GE# 1.1) OFEE AWz, 2 DD A\NA 7Y REGOHGHEARH) A UE
HTH%. AKX T, Kohsaka [11] & Takahashi and Takeuchi [22] @fn%%’%% [8] T1%
7z, e NERIC B3 200 AN T Uy REAGIC B 3Gl e > KHIC,
Wery | N E BROD S22 i T2 9 FAR I e E D BB 27~ L, EWW%}ELTJ—E‘%%G [sE R D
kD% L FIsHNET 5.

2. #Efi

ARG TUE, H G e )L~)b 25/ (real Hilbert space) & LINHE (inner product) % (:,-) T
XL, CONKD BEING /UL (norm) % || - || TRY. 7z, C & H OZETIRWHALY AT
LI 5. LIRS T D DB Y | ARGRSCCIEHIC H IZE LAV RERE L, C Uk H O ¢
BT AL T AL LTS, C & H @Fﬁﬁ&ﬁﬁ NMEGLTE. ZDELE H DERED
JC z IR LT

iz~ o]) = min o ~ y]

E75% C DIt xg H—RIIFET 2. ZZT H DIt 2 WL, TDX 57 C DIt o ZXIEE
¥255H6% H S C OLNOHBENG (metric projection) EFEF, Pr TXY. £z, R2 E2
Kota—2 )y RZEET 5.

T7%CMho HANDF%EST S, F(T) 354 T OFRFA (fixed point) BIRDESF LT S,
DL F(T)={z€C:2=Tz}. AT) & T D55 (attractive point) BRDES &9
%, 3B AT)={pe H:||Tx—p| < |z —p| Vo€ C)} W sUIIRD X S B
M5 TWw5 ([22] Z2H).

A(T) EHES TB 2
o CHHIMERT A(T) £0 551 F(T) £ 0 Th3;
= AT)NCCF(T) £55.
F(T) ¢ A(T) A5 A(T)NC = F(T) faﬁa
KIC 4 “)0)3FTfﬁﬁ'JﬁFfmﬂﬁg@@ﬁﬁ%15”’1
o T HIEHLK (nonexpansive) TH 3 &1, C DIEEDTC 2,y ICHLT

1Tz =Tyl < llz = yll
MIRILT B EERZVD;



o T MWIEMME (nonspreading) TdH 2 L ik, C DIERDIT z,y ICHL T
1Tz = Ty|* < [lo — yl* + 2z — T,y — Ty)
MIKILT B E 220D ([12] Z5) ;
o T HNAT 1w K (hybrid) TH2 L&, C DIFEDIT x,y IHLT
|IT2 = Tyl* < ||z = yl* + (& = T,y — Ty)
MKILT B 220D (21 ZBK) ;
e NI LT D, T W ANAT VY R (Ahybrid) TH 5 i C DERDIT z,y ITXf
LT
1Tz = Ty||* < [lz = ylI* +2(1 = A\){x — Ta,y — Ty)
MKIIT B EEZND (1] Z23K) .
FENTHLUT T Z AMNAT VI REHJRELILEERDTIT S ([1,12,21) FzBH).
o F(T)IFFAMERTH 5;
e \=10DLE TRIHIKTHS;
e AN=00D&E TIIMETH%;
e A=12D&E TWEINATVY RTH%.
b B, ANA TV REGIIFER, IR, NAT VY RD3DDY T A2 ATEEHRD
D5 ATHB. TTTINAT VY FEROEAEGIZRT ([1] Z253).
ffl 2.1 (Aoyama, Iemoto, Kohsaka and Takahashi [1]). A € [0,1) & L,

AL =X+ /21— N

1— )2 ’
9% . B={reH:|z]|<a}&l, HHD H DERT ZLURTEHT 3.
0 (z € B);
Tr =
‘ {x/nxu (x & B).

CDEE, TEANATYY FTHS.
R, Wi | D BARB 2R UER 1.2 25549 5.

2.2 (Atsushiba, Iemoto, Kubota and Takeuchi [2]). H = R2 & L, a € (0,27) &9 %.
={(z,y) eR?:1<a?+92 <4} &L, C M5 C NGRS, TEURNTERTS. TED
DT (z,y) BLT

S(x,y) = (—x,y), T(z,y) = (rcosa —ysina,zsina+ ycosa).

CDEE, CBARENHESTEMNESTEZVWC ERBIASNT, B4 S, TIdIHERE &
%. £, 5B S, T OV | maetholaidznth

A(S) = {(z,y) eR*:2 =0}, A(T) ={(0,0)}
&0, FRICAE R ROER TN TI
F(S)={(z,y) eR*:x=0,1<|y| <2}, F(T)=0
£75%. TTT (z1,5) 7 C DIEEDOILE TS, COLELFOHHFIEH 1.2 #HVT LD
DAL TES.

. 1 - i . 1 - i
JEEJ;S (z1,91) = (0,41) € A(S), JLHSOE;T (z1,9) = (0,0) € A(T)
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3. Hamng | RUE R
AFITIE 2 DD AT )y RERICEIT 2 IS [ WERZ 589 %, 2020 £FIC Tbaraki
and Takeuchi [8] ALA N DFHdlks | @ # 2 it L7z,

FE 3.1 ([8). C % HOFRINEAL L\ & u ZIBRET S, S % C B C AD A
LTV RGIRC, T % C 7B C D pnA T U w RERE L, ST = TS #ilited &9 5.
T TR {0} RRDES KT B, « % C DIEDIEE U, LSO ERE n 12 LT

n—1 n—1

xnz%ZZSiT%

=0 j=0

9%, KL, SO LTV C S CADEEFEBRETS. COLELITFMKRIITS.
(1) A= AS)NA(T) BZETHEVHMESG LS,
(2) WA {x,} & uo = lim ;) PaS"Tix NGHUIRT % ;
(3) C HHMEAELIE wy € F(S)NF(T) Th.

AR 3.2. EM 31 D) IEBVT, ugHCDEETHZED ug € F(S)NF(T) HEZX5. T
TbHB, (3) DIGED “CHEHMAIEN” TE R {z,} DFUIHKIEE S & TICHEAT R & 7%
50055,

TUCEHL 3.1 D212 3 2 DDOUHIE A1 TV v RERORIZESRT 5. LI, 1E
F32TRUI, 3. LICHBNT “C HDHIMTAEWY AT, 5l {z,} OFUHRLEN S & T D
HBAH) R LR 5007259 (8] Z5H).

B33 ([8). H=R*&L,C={(z,y) eR?*:|z|€[0,3),|yl € [0,1]z]+2)} £F%. CH
5C NGB/, S, T, U ZURNTEXTS. EED C DIt (z,y) HLT

S(x,y) = (—z,y), T(x,y)=(-2,-y), Ulz,y) = (2,]zy).

COLE CRBAREDHESTEMESTEANT LEISNT, B8 S & T @IHEA
(1NA T 0w R) LI BAIEMIE (081 7 V) R) TR, G5 U ZIEMIE (081 7 1)
R) LB BAIHER (18 7w B) TEAL. EBIC S & U, T & U ZEhenmie
%. 97%bb SU=US, TU = UT TH 3. £, TNENOEEONT S AOER

A(S) ={(z,y) eR* 1z =0}, A(T)={(0,0)}, AU)={(z,y) eR*:y=0}
LD, FRRICAER EROER I ZTNTN
F(S)={(z,y) e C:ax=0}, F(T)={(0,0}, FU)={(zy)eC:y=0}
£lx%. 5 U, T & U OILEAH Rk &Ik, ko e
F(S)NF(U)=A(S)NAU) ={(0,0)}, F(T)NFU)=A(T)nAU)=1{(0,0)}
L%, TCT (11,1) 7 C DIIEOIE T2, B3NS TOHEREEGS.

n—1 n—1

. lim % ;;sﬁw‘ (@1, 31) = (0,0) € A(S) N A(U) = F(S) N F(U)
* 7}L%;22Ti(]j(xl,yl) =(0,0) € A(S)NA(U) = F(T)n F(U)

SRRIC, R 3. LIS BT “C BT AT, 101 {2, OFUGEARTLE S & T
DIGEATE L 127 5 R <3 ( (8] 25I).
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3.4 ([8]). H=R2 &L, C={(z,y) e R?: 1 <max{|z|,|y|} <2} &9 3. C HHE C\E
%S, T, U ZUTTERSTS. {TED C Dyt (v,y) HLT

S(x,y) = (~z,y), T(v,y) = (-z,~y),
5+ %) (z,y) € C1 :={(z,y) € C: |z| <1},

2] ) (z,y) € Cy :={(z,y) € C: |y| <1},
( l) (z,y) € C5:={(z,y) € C:|z| > 1, |y| > 1}.

COLE CEERENPHEATEMEATERWVWILIEIWASHT, C=CLUuC,UC; »
DO;NC; =0 0i,j€{1,2,3},i#j) Thd Fi S & T EIFERKANAT Uy R) x5
MIEMEE (0-N4 70w R) Tlaa <, 518 U EIEMEE (0-N1 70w B) &2 AR (12N
ATV R) TRV, S5 S e U,TEURENENNEERS. bbb SU=US,
TU =UT TH%. £z, TNTNOEBRONS B ROEARE

A(S) ={(z,y) eR?: 2 =0}, A(T)={(0,0)}, AU)={(z,y) eR*: 2] < L,[y[ <1}
LD, FARRICAE N BAOERIEZNTN
F(S)={(z,y) € C:2=0,1< |yl <2},
F(T)=0,
FU) ={(z,y) € C: max{lz|, [y| = 1}
£%%%. S & U OHEAF T RAROES & @ kL3

AS)NAU) ={(z,y) €R?: 2 =0,[y| <1}, F(S)NF(U) ={(0,1),(0,~1)}
E7%0, T & U Has | akofEad
A(T)NAU) ={(0,0)}

L75%. TTT (w,m) & C DILEDILE TS L B3I S FOHERGS.

(v
(5+

U(:Evy) =

MI&

n—1 n—1
e lim n—ZZS’UJ z1,11) = (u,v) € A(S) N A(U)
i=0 j=0
n—1 n—1
o lim %ZZT’UJ (1, 91) = (0,0) € A(T) N A(U)
=0 j=0
SRR ARF74E ISPS BHITEL 19K03632, 19H01479 DWIKEZIT L DTY.

EE BN

(1] K. Aoyama, S. Iemoto, F. Kohsaka and W. Takahashi, Fized point and ergodic theorems for \-hybrid
mappings in Hilbert spaces, J. Nonlinear Convex Anal., 11 (2010), 335-343.

[2] S. Atsushiba, S. Iemoto, R. Kubota and Y. Takeuchi, Convergence theorems for some classes of nonlinear
mappings in Hilbert spaces, Linear and Nonlinear Anal. 2 (2016), 125-153.

(3] S. Atsushiba and W. Takahashi, Approzimating common fized points of two nonerpansive mappings in
Banach spaces, Austral. Math. Soc., 57 (1998), 117-127.

[4] J.-B. Baillon, Un theoreme de type ergodique pour les contractions non lineaire s dans un espace de Hilbert,
C. R. Acad. Sci. Paris Ser., A-B 280 (1975), 1511-1514.

[5] R. E. Bruck, On the convex approzimation property and the asymptotic behavior of nonlinear contractions
in Banach spaces, Israel J. Math., 38 (1981), 304-314.

(6] R. DeMarr, Common fized points for commuting contraction mappings, Pacific J. Math., 13 (1963), 1139
1141.



60

(7] TAREME, TNV hZ2EHIC B 2 IEIB S BIRO B AR ARE | SO A B AT T e ATas7e

#% 2190 (2021), 8-13.

[8] T. Ibaraki and Y. Takeuchi, A mean convergence theorem finding a common attractive point of two non-

9
[10
[11
(12
[13
[14
15
[16
(17
18
[19
20
21
22

23

]
]
]
]
]
]
]
]

]
]
]

linear mappings, Yokohama Math. J., 66 (2020), 61-77.

S. Ishikawa, Common fized points and iteration of commuting nonexpansive mappings, Pacific J. Math.,
80 (1979), 493-501.

S. Kitahara and W. Takahashi, Image recovery by convex combinations of sunny nonexpansive retractions,
Topol. Methods Nonlinear Anal., 2 (1993), 333-342.

F. Kohsaka, Existence and approzimation of common fixed points of two hybrid mappings in Hilbert
spaces,J. Nonlinear and Convex Anal. 16 (2015), 2193-2205.

F. Kohsaka and W. Takahashi, Fized point theorems for a class of nonlinear mappings related to maximal
monotone operators in Banach spaces, Arch. Math. 91 (2008), 166-177.

P. K. F. Kuhfittig, Common fixed points of nonexpansive mappings by iteration, Pacific J. Math., 97
(1981), 137-139.

Y. Kurokawa and W. Takahashi, Weak and strong convergence theorems for nonspreading mappings in
Hilbert spaces, Nonlinear Anal., 73 (2010), 1562—-1568.

J. Linhart, Beitrige zur Fizpunkttheorie nichtexpandierender Operatoren, Monatsh. Math., 76 (1972),
239-249 (German).

T. Shimizu and W. Takahashi, Strong convergence to common fixed points of families of nonexpansive
mappings, J. Math. Anal. Appl., 211 (1997), 71-83.

T. Suzuki, Convergence theorems to common fized points for infinite families of nonexpansive mappings
in strictly convex Banach spaces, Nihonkai Math. J., 14 (2003), 43-54.

T. Suzuki, Strong convergence theorems for infinite families of nonexpansive mappings in general Banach
spaces, Fixed Point Theory and Applications, 2005 (2005), 103-123.

T. Suzuki, Fized point theorems and convergence theorems for some generalized nonexpansive mappings,
J. Math. Anal. Appl., 340 (2008), 1088-1095.

Tr=ERfE, [3E8™ Banach ZERIC B 2 BBROWS [REES ] HE R BERETIIIREIE 2114 (2019),
144-151.

W. Takahashi, Fized point theorems for new nonlinear mappings in a Hilbert space, J. Nonlinear Convex
Anal., 11 (2010), 79-88.

W. Takahashi and Y. Takeuchi, Nonlinear ergodic theorem without convexity for generalized hybrid map-
pings in a Hilbert space,J. Nonlinear Convex Anal., 12 (2011), 399-406.

W. Takahashi and J.-C. Yao, Fized point theorems and ergodic theorems for nonlinear mappings in Hilbert
spaces, Taiwanese J. Math., 15 (2011), 457-472.



