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B B ST, B LA 2RO RS Banach Z2HICE VT, BERSEHR LRGERIR
CPEEDEA U T 2RI RSO T B0 & TIEREKRINARZER 15, 1 < p <o iTBWT, ZOH
SARZEM e Uy BRSO IR BB e 5 5RF 2 <

1 FLHIC

REFHLTUE, HEARMICE Banach ZEfE 2 5. 72, FHCHT D 2372 F 41U, 18 50T, BEICMZ )
b EFORETE) Banach Z4[E & 3%, FEEH OBFSE L D, Banach 228 O E 3248 3 R % W TR
FTZrIZT 5, DURTIE. E 2% Banach ZEfi & 32, E %18 52272 Banach ZEff, J % IEFE
548 (normalized duality mapping) ¥ 2 &, DIRO X5 R PBE K ¢ :EXE - R 2EFTEZ %,

9(x,y) = Il = 2x,dy) + Iyl

ERLRN B T &
J@)={x" € E*t frx) = |Ixl? = [x)1%}

TEHEINZHEZRM E* ICEZFOEEEER T, YA Bnach 22l E TH —fRICTRTOE
FXCE TEHBTX3, X512, E DB S D7 Banach ZZE DR EZ—MEHRTDH 3, DM
3 [14] %8B, C% E DEMEREESL L. BB T :C— CHFRHEEEL, FER

O(Tx,y) < ¢(x,y)

EITRTOCOEZRx T ORHEy e F(T) L CBVWTliT &, 20562 —BRLIEEK
(generalized nonexpansive) B ¥ MER, KAR-E1E [10] 25, b L E O, BTHRWH I EH0HE
BDOENDEEGR RV ZOUEEZFO L &, R 2 —RALIEIL KSR (generalized nonexpansive
retraction) L MER, X BT, IANTDx€E, t > 01ZBVTER R(Rx+1(x—Rx)) = Rx 2% D 3L
D ¥ %, R % sunny generalized nonexpansive retraction ¥ FER, E DIEZEHIRDES C D LD
HZEE % Rc 7 sunny generalized nonexpansive retraction TH2 2t ¥, FED x€E, ye C I
BWT, FERX (x—Rex,Jy —JRex) <ODED IO L L DFETH %, HiZ. E DD 2HB0E
GBI E 5 Z DES EAD sunny generalized nonexpansive retraction 0 %, TOEE% E
@ sunny generalized nonexpansive retract ¥ FER, E D3E 51T, BEICINIR /2 L A2 FD AT
Banach ZZ[E D ¥ &, E DIEZEHDES C A E D sunny generalized nonexpansive retract 1272 % 7=
DOREFDRME, ER-EE (11112 X D, C DEFINER J 12X 26 JC H E DEZER E
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TOMESTHZ ZePHILNTWVWS, £/ IHUEE O—LIEIEARL b5 2 b (generalized
nonexpansive retract) TH 2 ME+DEHFTHH D, ZTDE = E D C D _EAD sunny generalized
nonexpansive retraction Re \&. Rc =J '] ¥R TE 2, 22T, e ZE* DJC DEAD
— LA TDH 2,

Z 2T, BTy BEICIIR 2 v A2 RO R Banach 25/ E OIEZEEI TS C 2BV T,
JC=Y* B E* TOMTNEMTH 2585 52EX 2, ZOLE, FEDx€E I3,

X=Prx+Ry1y-x

ERBTED, ZIT Y ={x€EfERD Yy €Y IZBWT (x,y") =0}, Py BED Y] Dk
ANOEBESE AR T, M. Y & E OFMAEHE T3, ERED x€ E 3,

X=Pyx+R;-1y1x

YRETEZ, CZT YV =X cE FEDycY IZBVWT (yx*) =0} ¥ L. YL 12 E* O
2T, E D J7YT © LA sunny generalized nonexpansive retraction R, 1,1 23FFE S
%, IBZ, ThHpor =, Bk

Ry-1y-x L Pyrx
ijlyj_x L Pyx

MR DIID, ZZT. L& Bl-orthogonality & L., FED A € R ICBWVT,
[l < flx+ Ayl

MDD E, x Ly 8 ET, BOH2T. BB /L AREDKETH) Banach 22T H U,
W JIx)y =0 DD LD LITFE LW,

I 6%, Banach ZERENC BT 2 E R M2 57 f# & FEON, Hilbert 228 C 1338 H o 16 2 i 22 57 i
12725 TW5, 3FMlE (2, 3,8, 9] 250,

SORMUTOEEED, /v ap 1 OTESTIE sunny generalized nonexpansive retraction T
HBZEDNEZR D,

Theorem 1.1 ([8]). Y* % #1472 E* O D =ML T 5, bL. EDJ 'YV  EAD sunny
generalized nonexpansive retraction 7% quasi-nonexpansive 75 513, ZHUIKEHNE TH 5, MU,
FTRTOMEN (VL3 1) KBS sunny generalized nonexpansive >0 quasi-nonexpansive
THHHELTH 5,

oT, E LOFEED /I VLM 1 DMBHE T 2BWT, I-T 3 Y] O L OEMNETH
B, ZZT. Y IRESE TICLB EDBY I2BWT,

Y*=JY

AT EF OfnhE (Ho2Ed) Th s,
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2 HIRRIT P EETOERHZER D7

I<p<oo 2§ 2E., BHIZEM P X ST, BEIWNR ) N LERDKEH Banach 220 ¥
%, TIZTE2HTO L ZEHEEZ 2, ZOrE, EHIIHER J 1E. x= (x,x0) b 2B

WT.,
1 r P! - signxy
J(x) = .
(x) ||| P2 <x2|p_1 - signx,

LRBEIN D, ERE

1 _ e
W“W:ﬂﬂﬁzQMW””+Hﬁ”10q

1 p=1
= K72 (|t |7+ |xal?) 7

= e =

[

KDELWZ DDA MmB, (22T 3+1=1)

- 1
a#0ZEHL L. lpO)Bﬁ'E‘ﬁj MY ’*az
Y ={(x1,x2) €} :xp = ax; }
CEERT B, TOEE,

JY = {(x1,%2) € 1§ : xo = |a|P 'signa-x; }

BNESNZ, 22T, FEH[4]

Theorem 2.1 (Calvert (1975)). E Z{H 50T, BEIZMR 2 VL 2RO RENE Banach 25 & 3
Y. EDHETZEE M M VLD 1 OFFEHED E DRTH 2 7= DB+ JM B
E* OPHERDZEMITH B 28 TH %,

ED.Y OEAD VLD 1 ORISR T HHFES 5, T T, Theorem 1.1 & D, T I sunny

generalized nonexpansive retraction C. B 32 fffi 22477 7

x=Pyy) x+Tx

(JY), ={xell: (x,x*) =0, forany x* € JY'}

={(x1,%2) €8 : x2 = —|a|' Psigna-x;}
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D% D, BAEDZEM (JY), O EAOEMSRIIREEBRTH %,

WiZ, FEDbHA0ICBWT, acR %

b= —|a|'"Psigna
RAHTEREERT 2, O %, AR ZERY %
Y ={(x1,x) €§ : xp = ax; }
LERT DL,
JY) L ={(x1,%2) €15 :x0 = —|a|' Psigna-x,}
= {(xl,xz) S lg Xy = bxl}

LD, BRI ZEME {(x1,x2) €15 xp = bx1} D EADEBFEIIEESRTD 5,

ceERZEHE LIz &, BAMD%EM {(x,c) ey :x e R}, {(c,y) €5 :y e R} iZBWTH kR
DFEMHTE S, Ty 15 D0 XTTHEDZEM., 2 KTH D ZE-M BV TIEERTH 2, LoT, MU
NOEFALD 3D,

Theorem 2.2. 1 < p <o 32L&, 2 RILDH Banach % 15 1I2BWT, [EEOAES 2 D 1
DR E AL EBRTH %,

Example 2.1. [j iICBWT, B#IAZEB Y = {(x,2x) €13 : xR} ZE 2 2 2, (JY) | ={(x,—3x) €
I3:xeRY 22D, Y DEAD LD | OIEHEE T 13, 7512 HVT

1 8
r=(4 1)
17 17

rREXN, (JY), DEANOHHS I, 1752 HWT

1 0 1 8 6 _ 8
an=(o0) (g )= )

—

LRBEN D,

S Pun =

X Geogebra 12 & D 1ER,



232

Acknowledgment

This work was supported by the Research Institute for Mathematical Sciences, an International

Joint Usage/Research Center located in Kyoto University.

BEXH

[1] Ya. I. Alber, Metric and generalized projection operators in Banach spaces: properties and ap-
plications, Theory and Applications of Nonlinear Operators of Accretive and Monotone Type,
Dekker, New York, 1996, 15-50.

[2] Ya. I. Alber, Generalized Projections, Decompositions, and the Pythagorean-Type Theorem in
Banach Spaces, Appl. Math. Lett. 11 (1998), 115-121.

[3] Ya. I. Alber, James orthogonality and orthogonal decompositions of Banach spaces, J. Math.
Anal. Appl. 312 (2005), 330-342.

[4] B. Calvert, Convergence sets in reflexive Banach spaces, Proc. Amer. Math. Soc. 47(1975), 423—
428.

[5] I. Cioranescu Geometry of Banach spaces, duality mappings, and nonlinear problems, Kluwer
Academic Publishers Group, Dordrecht, 1990.

[6] M. Fabian, P. Habala, P. Hijek, V. M. Santalucia, J. Pelant, V. Zizler, Functional analysis and
infinite-dimensional geometry, CMS Books in Mathematics, Springer-Verlag, New York, 2001.

[7] T. Honda, Convergence theorems of conditional expectations by using contractive projections on
Banach spaces, Linear Nonlinear Anal. 9 (2023), no. 2, 115 - 125.

[8] T. Honda and W. Takahashi, Norm One Projections and Generalized Conditional Expectations,
Sci. Math. Jpn. 69 (2009), 303-313.

[9] T. Honda and W. Takahashi, Nonlinear projections and generalized conditional expectations in
Banach spaces, Taiwanese J. Math., 15 (2011), 2169-2193.

[10] T. Ibaraki and W. Takahashi, A new projection and convergence theorems for the projections in
Banach spaces, J. Approx. Theory 149 (2007), 1-14.

[11] F. Kohsaka and W. Takahashi, Generalized nonexpansive retractions and a proximal-type algo-
rithm in Banach spaces, J. Nonlinear Convex Anal. 8 (2007), 197-2009.

[12] R. E. Megginson, An Introduction to Banach Space Theory, Springer—Verlag, Berlin—
Heidelberg—New York, 1998.

[13] W. Takahashi, Nonlinear Functional Analysis — Fixed Point Theory and Its Applications, Yoko-
hama Publishers, 2000.

[14] W. Takahashi, Convex Analysis and Approximation of Fixed Points (in Japanese), Yokohama
Publishers, 2000.



