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Strongly relatively nonexpansive BARIC DUV T

(On strongly relatively nonexpansive mappings)

KIKETEER =Bk A (Kohsaka, Fumiaki)*
Department of Computer Science and Intelligent Systems,
Oita University

Strongly relatively nonexpansive B & BEDOEEPLIMNERICE T HBER
EDOBRICOWVTHRRT 5.

1 FCHIC

Strongly relatively nonexpansive B4, JFRERIEDROALIEZRAR T HRRICE
BRERGER2T 3. TOBBEXIL, LNV R ERICBIT 3 ETEVEAMER ENDE
BEHER, X0 R, BREFOBAHEFEHRDOY Y NVRY FIET 5 HHZRHR(E
L7z DTH 3. TR, 5X5NEEBDESEHS strongly relatively nonexpansive
BE@EBRT 5HECDONTHERT 5.

C ZBOSMENFYNEY E DETENVTEIESL L, 0: EXESRZ

d(u,v) = ||ul|® - 2{u, Jv) + ||v]® (Vu,v € E) (1.1)

TEEXAHPLTS. T, J: E—= E*INBEBRTHS. BI£S:C - EIcHL,
ZOREELEDERE F(S) TR, £/, ue CH S OFENTEIR [13] THD L
X, 3 C DEH {2,} Tz, ~ubD 2, — Sz, > 0 G TLONEETHLZE
5. S OWIENRBSSHhOES R F(S) TET. BM& S: C — E ' strongly relatively
nonexpansive TH 3 &1, ROWEHENRDIDTLETS.

(S1) F(S) LTI,
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(S2) EEDue F(S) & € CIKHMLT, ¢(u, Sz) < d(u, z) BREHIID.

(83) F(S) = F(S) R rD.

(S4) {2z} H* C DBEFREIIT ¢(u, 2,) — ¢(u,S2z) = 0 BH B u € F(S) KHLTHRD
VDL E, §(Som, ) — 0 LI5S,

Strongly relatively nonexpansive EIIRDEFE LWVEBEZFED. Thid, KEMICIE
Reich [13] IC& 26D THB. XM [2] iICHITB X0 - RNERELBRTI LR,

EE 1.1. C 2SN E—RBIWAF v NER E OZTHRVEAMERLTS. S:C = C
% strongly relatively nonexpansive B L,z € C £95%. TDEE, RO LD,

(1) {S"z} BBERTHY, ZOEEOFIREBLFIDOMERIE F(S) BT 3.
(2) J BRIGICTERE THNE, {S"z} i& F(S) DEICHIRT 5.

7> T, MR DL RIEDMRDELIER RS B8, $ 3 strongly relatively nonex-
pansive B S TZOARFRESNEZI TV AHEDRESL—HTHLOPERTEH
&, FH 1.1 ORE LTHIEOBR\DIUREHEZB L LN TEEZDTH 5.

2 %(g

FRTIIEHZEM R LORBERERDES. N TEOBRSUKDESRRT. NFv
NZER B OHRZER%E E* TRY. Mz € EDQJ/WVLE |z| TEY. "€ E*Dz e E
KB B 2*(z) Z (z,2*) TKRYT. E ORF {z,} B 2z ICHIGRT 5 T L RUBOERT
5Tt%, ZNFNhz, >z KUz, = 2 TET. EDDS E* \OMNNEH J I

Jz={z" € E": (z,2") = ||z[|* = |2*|?} (Vz € E)

ICKDEBEENS. EDNBOHTHD LR, JI—MEBEHLLS. ENMELHTHSHME
EIREISFTYNERETHZ L %, J: E— E* 32Bsen0, J-L iz E* D E DN
NERL—BT 3. EMVBOLTHB L%, J VEFIINCTHERTHS LIE, (2.} BE D
ROIT e, ~z € ELx3LE, {Jz,} B Jz CABIIRT B LEES. N vzl
DEAICEIT 2 BEARNEHEBICDOVTI [6,14,15] IKKES . ROFEIIEETH 3.

i 2.1 ([7]). {zn} & {yn} ZESHE—RWST Y NEH E DEIT ¢(Tn,yn) = 0
BT EDET B, Eiz, {3.} & {yn} DPEL LB EBOHh—AHERTHB LT
3. TOLE, |20 —yal| = 0 5B,
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CCT, EH 1.1 DiFES5X 5.

%= 1.1 DM, S(C) c C THoHHE, C DEFI {Shs) BEBZEns. T, (1) %
RE. (S1) kD fue F(S) BB LISTES. (S2) &9 ¢(u, 5" z) < d(u, S™z)
(Vn € N) B DOIUID. Th&D, lim, ¢(u, S"z) DEET B L RU {S"z} HERTH
BTLHNB. £z, ¢(u, S"z) - d(u, S(S"z)) — 0 & (S4) 5 ¢(S(S™z),S"x) = 0
Z19%. B 2.1lcXb

nlglgo |S(S™"z) — S™z|| =0 (2.1)

BHES. TTT, {SMiz} % (St} DEBAFIT v KBNRT38DLT 5L, C BT
BHrlkbveCbird. Ebic, (21)hbve F(S) kib, (83) &b ve F(S) 2183.

Ric, (2) ZRT. J BEFINCHERETH B C LERETS. ER—RBRNTHZOTH
RITHB. &oT, BRAF {Srz} RBIERT 3WHFIRED. D& S ZHAFIOE
BHA—ETH 5 LEREERV. {SMz} RU {S™z} #ENFH {S"z} OEAFIT
v RU v KBINETZEDETE. COLE, (1) &V vy,v, € F(S) THD, E5IC (1)
DFEFAE D lim, ¢(v1, S"z) BT lim, ¢(ve, S"z) BWEET B. X1z,

$(v1, S"x) = vz, S"z) = |01|” ~ llv2||* + 2 vz —v1, JS"z) (Vn€N)

THBDT, lim, (vo — vy, JS"z) HEETS. T

(v1 — va,Juy) = z1_1)121o (v, —vg, JS™1z) = nll{%o (v1 — v, JS™x) = (V1 — V2, JU2)

%@% 3:‘9'(, ('Ul - 1}2,J’Ul - J’Uz) =0 %?%% E ‘i_‘&lﬂlfﬁéo)?, &%Iﬂ]’é%iﬁ
Bh5, v =v 5B, BXIC, {S"z} & F(S) DRICTEIERT 5. O

C ZEOHINFYNER E OETHEVERIRELL,S:C > E LT5.

o SHN(r)BITHBLIE S (S1) & (S2) BT T ERES [3].

o S (sr) MTHB LI SH (S1), (S2) RU (S4) 2l 2T S [3].

e S A relatively nonexpansive TH3 & S W' (r) BT (S3) 2§z L 2F
3 [11,12].

e S %' strongly relatively nonexpansive T#H 2 &1t S ' (sr) BT (S3) 29 C
ExZES [3,4,9,13].

C ZBOHTHRBONAZEIRANNF YNER E OETEAVALESLTSLE, £F
Dze EXNLT, lklZ—D2D % € C BEHEL ¢(&,z) = mingec ¢(y,z) B IL
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D (L7 Icx =% Vz € E) TEZBENS [Io: E — C % E H5 C _END generalized
projection £ 55 [1]. COHEORHRES F(llo) FHOM C &—BT 3. iz, X
DEXNEZHEND 3 (1,7].

¢(u, Ioz) + ¢(llcz, ) < Pp(u,z) (Vu € C, z € E).

Th&D, o (s1) BITHBZ LHDDB. Eie, CHBEATHZ T Lh S, F(llg) =
F(IIg) %Y, # R/, 1o b strongly relatively nonexpansive B TH 3 Z L Hh 5.

E ZB/ SN TREBMERIRIN; v NER LTS, CDLE, A: E - 28 WBBETH
iz cAzh Dy e AyHoid (z—y,z* —y*) >0 VDD LEES. ¥z,
HFAHR A: E — 2F BEBABETHS L1, BFEAE B E - 28 T2D 557
MADTSTRELEBELEDONEELEVCERES. A: E - 2F PIBABAERE
THBLE, S=(J+A) VI TERBENE ADIYVIRVE S E— ERZ—@EHE
XD, F(S)=A"10 k3. 5, RABRDILD [8].

#(u, Sz) + ¢(Sz,7) < d(u,z) (Vu e A0, z € E).

£oT, A”10#£ 0 THHUL, S1d (sr) BIL 2B, 51T, E D/ IVLH—REIC Gateaux
W geTH UL, S 1 strongly relatively nonexpansive B & %3 [10].

3 BRELES
7, BROBRIC DOV TR NIRREEAS.

& 3.1 (38]). C & D ZBOSIMHEMBEONT INER E OLTHRVEIESL L,
S:C—>E&T:D— ERFTNTH () MOBET T(D) C C RY F(S) N F(T) # 0
ZRIeTEDETD. Rie, ST OV & EELh—AD (sr) BITHB LT B. T
DEE,ST:D—-EW(r) BTHY, F(ST) = F(S)NF(T) B¥HOILD. EBIZ, EN
—RRNT, S & T H (sr) ITHNIE, ST & (s1) /x5,

EE 3.2 ([3]). C & D Z—RRIC Gateaux M TTHER / IV L B FFD— RN F v NER E
DETHEVETEEL L, S: C = E £ T: D — E ZZ1FHh relatively nonexpansive
BERTTD) CCRUFO)NF(T)#DZHI-TEDETS. £, ST ELE
EHB 5 Ih—7h strongly relatively nonexpansive TH% &9 %. DL &, ST: D E
& relatively nonexpansive TH O, F(ST) = F(S)NF(T) B’EVID. 5, 8¢ T
A strongly relatively nonexpansive THHIE, ST % strongly relatively nonexpansive
x5,
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EH 3.2 KO RDZODHR%EEBS.

R 3.3. {Cr}1v, Z—RRIC Gateaux T ATHER / )V LB FFDO—ROWNT v NZEM E D%
THRVEMEAEE U, ™, Ck £ O RO IDLT 3. COLE, U = o, g, - o,
TEHEEND U: E - E & strongly relatively nonexpansive ThH D, F(U) = (i, Ck
A ILD.

R 3.4. C Z—RIC Gateaux W AIBER / IV L BFDO—RM/NF v NEME E DZET
BWEMNES LT 5. T: C > E % relatively nonexpansive B¢ L, A: E — 2F°
PRAKBERACRARZRLTS. £/ FONA0 # 0 BHDIEDET S TDLE,
U=THo(J+A) 1T REV = (J+A)"IT TRBEENBU: E— ERCV:C—E
(& relatively nonexpansive TH D, F(U) = F(V) = F(T)N A~10 A D 11 D.

fifA. E/ U BT 24 EE2RHTS. ERIIc. E - EFL (J+A)YJ:E> Eid
strongly relatively nonexpansive BT b,

FIIc)NF((J+A)™ W) =CNAT0OD F(T)N A 10#0
AEOID. XoT, EBH 32K&Y, I(J + A)~'J: E — C i3 strongly relatively
nonexpansive B L kb,

F(Ilc(J+A) W) =FIc)NF((J+A)~ ') =CcnAt0
MDD, E5IC, T: C — E hirelatively nonexpansive B THZ T L R T

F(T)NF(Oo(J+A)™ ) =FT)NCNA T 0=F(T)NA"0#0
ICHEEL, €H 3.2 EHUAW3 &, U: E — E ) relatively nonexpansive B TH D,
F(U)=F(T)NF(Ic(J+ A)~'J)=F(T)nA'0
BB B. VIEOWTLHEARICLUTIEATE 5. (]
K<, Censor & Reich [5] DEKTOMESICOVWTHLNIRERZBNS.

#E 3.5 (3). C ZELSHTHBOAERNINF vNER E OETEVRIERL
$3. S:C - E% (st) HDEB/REL, T:C - E % (1) HOEBEHLT 3. F,
F(S)NF(T) £ 0 BEOIIOL L, A€ (0,1), V = J-1(AJS+ (1 - \JT) £¥3. D
LE, V:C - Elk () BTHD, F(V) = F(S) N F(T) BROID. =6ic, E H—i
KRS THhDO—ROTHNE, VI (sr) B3,
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EE 3.6 ([3]). C Z—RICEOLE—RANF YNEM E OETEVEHESLT
%. 8: C — FE % strongly relatively nonexpansive & L, T: C — E 7% relatively
nonexpansive Ef& 9 %. iz, F(S)NF(T) # 0 BROIIDEL, A€ (0,1), V =
JTHAJS+(1-A)JT) £$5%. TDLE,V: C — E i3 strongly relatively nonexpansive
THO, F(V)=F(S)NF(T) Y iro.

EH 3.6 KORDFRZRS.

R 3.7, {Cr}, Z—RICESHE—RMNF v NG E OZETEVEAMNERKEL,
Nie1 Ck # O BEDIIDETSB. COLE U =J" (3, /s /m) TREEND
U: E — E & strongly relatively nonexpansive TH 0, F(U) = (;—, Cx BV ILD.

EH 3.2 LEHE 3.6 KO RDOKERS.

# 38 CZ—RICEOIPE—BRUNFTIYNER E OETEVHAMERLT 3.
§: C — E % strongly relatively nonexpansive B¢ L, T: C — E % relatively
nonexpansive B8 &9 5. E/, F(S ) NF(T) # 0 KDDL TB. DL ¥,
U=1IHcJ 1 ((JS+JT)/2) TEHZENS U: C — C i strongly relatively nonexpan-
sive TH Y, F(U) = F(S) N F(T) B HIrD.

% 3.9. C Z—RICIESAE—RMNF vVER E OZETHEVEMER LT3, (T,
%z C h5 E N\ relatively nonexpansive E&EE L, Nrw, F(Ti) # 0 BEHIIDE
9%. COLEU=1MLc ' ((J+ X5 JTk)/(m+1)) TERENBU:C—>C)
strongly relatively nonexpansive TH 0, F(U) = (=, F(Tx) B D ILD.

4 FERTRIEDBREANDIRERR
FH 1.1 LR 33ICXKDRDERBS.

F 4.1. {Cr}ir, Z—HRIC Gateaux #5IFTRER / )V LR D—RT/NT v NER E DZE
TAVHAMEEHREL, N Ck ZOBRDIIDETS. 25 {z,} # z, € E,

Tny1 =M llg, - g, z, (n=12,...)
CEDEBTE. COLE, {0} BERTHD, ZOEEOBICEESFIOMERE

Niey Ck KBS 3. E5IC, J BEFIMCHERTHIUS {2.} & MM, Cr DAICTHIGR
5.
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EH 11 LR 3TREDRDOFRZRS.

% 4.2. {Ci}, Z—RICELOER—RONT v NEH E OZETEVELESKEL,
N, Ck # 0 BROIIDL T 5. A5l {z,} % 2, € E,
Ty = J1 (JH01 +Jﬂczm+...+JIIC,,.) zn (n=12,...)
CKDEHTE. COLE, {z,} BERTHY, ZOLEEDOFIREFI ORI
Nie, Cr KB 3. E5IT, J BRFINICHERE THNIE {2} 1& Niey Ck DRICTIPUR
T3,

B 1.1 LR 3BICEDRDRZRAHTILENTES.

# 4.3. C Z—RICES D E—RONT YNE] E OETEVEALNESRLTS. 5: C—
E 7% strongly relatively nonexpansive Eff& U, T: C — E % relatively nonexpansive
BEgLd3. £, F)NF(T)#0 Mo L, fdl {z,} 2z, € C,

Tpy1 = IpJ 1 (JS; JT) z, (n=12,...)
KEDEETS. COLE {2, RERTHY, TOREOHDREHH ORI
F(S)NF(T)iC@$%. ¥5ic, J BRFNicTERTHNIE {z,.} & F(S)NF(T) DR
ICHIRT 5.

R 34 LR A3 ICEORDRZIES.

R 4.4. C Z—RICESDE—RRMNNT Y NEM E OZETEVEAMEALTS. T: C —
E 7% relatively nonexpansive B#¥ L, A: E — 2F" ZEAMFACHAKZLTS. £k,
F(T)n A=10 # 0 HEDI0L U, &8l {z,} % 2, € C,
-1
Tnis = OoJ ™! (‘” ke JT) tn (n=1,2,...)

KEDEETS. TDLE, {z,}) WERTHD, TZOREDFIREIII DR IZ
FT)N A0 BT 3. 5ic, J HEFIMCBERTHIUE {2} & FT)NA-10 D
RICTIPERY 5.

Eic, B 1.1 LR 39 ZAVB LRDRHBEBONS.

# 4.5. C 2—RICIE OO E—RONT YNER E OETHRVEAMRE LTS, {Thlie,
% C /5 E N\ relatively nonexpansive B E L, Niwy F(Tk) # 0 BARDIIDET
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Eie, R {z,} Z 2, € C,

J+JOh+JI+---+JT,
m+1

$n+1=H0J-1( ).’L’n (n=1,2,)

KEXDEETS. CODL¥ {2,) BERTHY, ZOLEZEDOFIKIEL T DML
Niey F(Ty) BT 3. EBIc, J BRI T@s ThHNE {z,)} & 7 F(Tk) DAIC
SR T 5.
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