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B = 1G0T, B2 2 L A RO KT Banach ZERNC B W T, WEBHH T REAZHET
LB U S BRI RD LT 5. & TR EKRNRZER D, 1 <p <o ilBWVT, ZOK
A R U, HEESE B BRI 5 R E L,

1 LI

AFHTIE, BEARRNICHE Banach ZE 2% 5. K72, FHTHT D 2320F 40U, 18 60T, BEIC MR
IV LB O G Banach 22 ¥ § % . FEFH OFSE X D, Banach 22RO B 2 #2472 iR & FI VTR
T %, ARTIE. E 25 Banach 221 & 3 %, E %18 5272 Banach Z2f., J % [EF{E
XH 45 (normalized duality mapping) £ 32 &, UTFD X532 ¢ . EXE R ZEFRTZ 2,

0 (x,y) = [|x[I> = 20x,dy) + [Iy[I*.

ERRERCH B T 1%

Jx)={x" € E": (x,x") = |[x||* = |x*||*}
TERINZHBRZEM E* ITEEZFROESEEMR T, YA Bnach ZZEE E T —RICTRTOHE
L XCE TERTE3, X512, E PIE S 7% Banach 2 OB EIZ—MESLTH 2, ZDfthEE
3 [14] #5888, C % E OBMEDEEL L. BAET :C — C BAREEZEL, %R

¢(Tx,y) < 9(x,y)

EINTOCOERx T OREE ye F(T) 2BV T &, Z05 62 —BILIEEKR
(generalized nonexpansive) R & FER, ZAR-EiE [10] 22, &L E O, ZTRVWDH SE0%E
BOENDOHEEGHE R VP ZOWEZFFDO L 2, R & —MLIFNERGT (generalized nonexpansive
retraction) X FER, X 5T, TRTDx€E, t > 0BV TEN R(Rx+1(x—Rx)) = Rx 3K D 3L
D ¥ %, R % sunny generalized nonexpansive retraction ¥ FE.R, E DIEZEEAE A C D LAD
HE B Rc 7 sunny generalized nonexpansive retraction TH2 Z e &, fFED xe€E, ye C 2
BUVT, AERX (x—Rex,Jy—JRcx) <O D DILDZ & e AT H 5, HIS. E DD BHDHE
BMNE 5 ZDES EAD sunny generalized nonexpansive retraction 2o & &, ZDEG%Z E
@ sunny generalized nonexpansive retract £ FER, E D38 52T, BUE IR /L A 2 150 AT
Banach ZEfj D ¥ %, E OIEZEERTESE C 23 E D sunny generalized nonexpansive retract 1274 5 7z
D DREADIRAFIE, ER-EE (11112 E D C DIERBNER T 1T X 2B JC 25 E DK ZERM EF



TOMMEETHEZePFIoNT VWS, £/ UI E O—B{LIEHLRKL b Z 7 b (generalized
nonexpansive retract) T»H 2 ME+NH{RHETHH D, DL E E D C D_EAD sunny generalized
nonexpansive retraction Re (&, Rc =J ;] ¥ RETE 2, 22T, e 3 E* D JC DEAD
—fRALSHETDH %,

Z 2T, BHDT, BECMNE v A 2O RS Banach ZEf E DIEZHDEE CIBWT,
JC=Y* P E* CORENEHTHL25EE2EZ %, ZOLE EEDxcE &,

x= Pij—kRJleXx

ERHTEZ, ZIT Y ={xeE: FED Yy €Y IZBVT (x,y") =0} P BEDQ Y DL
AN R RT, WIS, Y & EOFTERE T3, EEDxe E 1

x:Pyx—i—RJ_lny

YRYTEZ, ZITC V=X eE RO yeY ITBWVT (yx*) =0} 2 L. YL & E* DM
HAEMLDOT, ED J'YL D EAO sunny generalized nonexpansive retraction R -1y D3FFES
%, BT, Zhoor =, Bk

Rj—ly*x 1 PYIX
R;-1yix L Pyx

MDD, Z ZT. L & BJ-orthogonality #5& L. {EED A € R IZBWVT,

[lell < flx+Ayll

DD DOEE, x Ly &RT, EHHT. BEIZMIR /L L2 FD KGHHT Banach 2% T H AU,
3, Jx) =0 DI DD Z LITFE LW,

I 5%, Banach ZEICI 1T 5 EAHZER 7 i# & FOF, Hilbert 225 C 308 H o 1E 2 22 7 i
a0 TWa, Ffllld [2,3,8,9] 25,

EHIWICITOEB LD, /7 vadd 1 ORESTH21E sunny generalized nonexpansive retraction C
HBEZEDNEZ D,

Theorem 1.1 ([8]). Y* %% %M E* OB AZEME T2, d L. E D J 'Y O EAD sunny
generalized nonexpansive retraction 2 quasi-nonexpansive 75 51X, ZIUIREHETH 5, HI,

TRTOMEN (VLD 1) AR sunny generalized nonexpansive 7> quasi-nonexpansive
THBHHHTDH %,

WoT, E LOERD VLD 1 DBHH T IZBWT, I-T I3 Y] O EAOERES
b, TIZT. YIRS T ICX 2 EDBY BV,

Y*=JY

AT EF DR E (HozEi) Ths,



2 BRXIT P ZETOERHEZERIHE

1 <p<oo &3 2Y. FFIZEM 1P 3 ST MBI /L A ZFO RG] Banach ZE[H &
8%, CZTR2RIED I Bl REZ L, 2oL E, EFEINER JI1E, x= (x,x0) € 2B

W,
! 1|71 - signag
Jx)=—— .
) [lx[|P—2 <|"2|p_1 - S1g0x7

LRBEEN D, FERE

Ml = iy (470 + g0
= s (bl + )7
i

<l
(x,J(x)) = || Hlp_2 (17 + |x2|?)
— el = P = P

lDELb:Zﬁ%#éo(C:T\%+é:D
a0 REHY L, If OB 2R Y %

Y={(x1,x) €ll :xp=ax;}
CERT Do ZDEE,
JY = {(x1,x) €1 : xo = |a|P 'signa-x; }
MWEshsd, 22T, EH[4]

Theorem 2.1 (Calvert (1975)). E 21 52T, BEIIMR /U L2 FO RS Banach 72 & §
¥, EDHETZEE M D37 VA0 1 OMEHFED E DR TH 25 72D DB+ IM B
E* OB TH B2 Th 3,

ED. Y DEAND VLD 1 ORFERF T DM(FET 5, Z 2T, Theorem 1.1 XD, T & sunny

generalized nonexpansive retraction “C. [E 3 2% H 77 i

x=Pyy) x+Tx

(JY), ={x €1l : {x,x*) =0, for any x* € JY}

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



D% b, FEAZEM (JY), O EAOHERESFIIREESTH %,
W2, FEDObLA0IIBWVWT, acR %

b= —|a|'~Psigna
AT ERBEERT S, 2O =, FARODZERY %
Y ={(x;,n) €lf :xp =ax}
LEFRT DL,
JY), ={(x1,x) €l :xp = —|a\1_psigna~x1}
={(x1,x2) €§ 1 xp =bx1 }

v, BEERZER {(x1,x0) €15 1 xo = bx)} D LA E L ERTH 2.

ceRZEHE Lz &, BAEDZEN {(x,c) e} :xe R}, {(c,y) € -y e R} ITBWT b [lkR
DHEMHTE 2, Fie, 1§ O 0 XTI ZEH. 2 KTEAZERMN BV TEERATH 2, LoT. N
TOEHDEL D LD,

Theorem 2.2. 1 < p <o 3 2% &, 2 RILDFE Banach ZEf 1§ 12 BWT, EROMF DM L
NS ISR ESR TH 5,

Example 2.1. [§ iICBWTC, BI#DZEMY = {(x,2x) €3 :xeR} 2Ex 32, (JY) ={(x,—3x) €
:xeR} RO, Y DEAD VLD | ORISR T 1%, 1752 HVT

1 8
(4 )
17 17

ERIEN, (JY), DEANDERES I, 17512 HWT

1 0 1 8

—

ERBEN 5,

/
; Puyyx

K& Geogebra 12 & Y fEAL,



Acknowledgment

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

Joint Usage/Research Center located in Kyoto University.

BE

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

[6] M. Fabian, P. Habala, P. Hajek, 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), 197-209.

[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.



