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JUNGCK I & B#NBIROREN R EB D EEE

JUNTERZ 8K B  (Tomonari SUZUKI)

1.

ARRTIdER 23] DRAZEL. AROZ A MV S BRICEBTE B,
C DX TR NEBROTE REEDOIREEPAAT N TS, £, b
EROTEEHICE B/AVERERN, Z U THBEICAS.

2. MNEBOTEREH

FED [TEREH] LEOTEWEINBDIZ, Brouwer DIRE AT [2],
MNEBROTEREH (1), IFERGHEORELEH 3] D3DTHB. HH
WZ EIINDDEMZI Uiz 3 AD&HIIZTRT B THE% %: Brouwer,
Banach, Browder. 3 DDEHDZEICER L, BEEESeMMEIZIER Ic K E 21BE%
RIELTW3. R, Banach OFNEHE] & &I NBHNELEDOTRESEE
HTWE, Z0mEE L UHACBO THEESBEEZBICAWVWS. /2, LTT
Y B, B G IER I TH .

T 1 (Banach [1], Caccioppoli [4]). (X,d) Z5eikiEMZzEE L, T %2 X k
D#ENVER (contraction) £§ 3. kbbb, r e [0,1) BEFEELT, $RTD
z,y € X ICDONWT

d(Tz,Ty) < rd(z,y)

ZWlcd LD TDEE T IEM—DODOREE 2z € X 28L, §RXRTDze X
KX UT {Tr2} 1d 2 ICIRT 5.

MSC (2000). 54H25.

F—U— . #/NEMH:, I B, compatible mappings, biased mappings.
{EFT. T 804-8550 JLFUNTHF MK Sufl LA T2RTZRR.

EF A—)l. suzuki-t@uns.kyutech.ac. jp.
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BERR. u e X ZEIET 5.
m-—1

lim sup d(T"u,T™u) < lim sup Zd (T9u, T7 )
n—=Om>n n—=O0m>n i=n
m—1 rn rm

< lim sup Z i d(u,Tu) = lim sup ———

n—00 m>n — n—0m>n 1 —

d(u Tu)

)=0

&b, B3 {T"u} C X i& Cauchy B THBZ &M 3. X ZRMTHZH
5, {TMu} XHBTT 2 € X ICIRT 5. T idEHREDT
Tz=T(lim T"u) = lim ToT u = 2.

Nn—00 n—0oo

Tixbb, : BT ORFHETHAETLeHhghd. IRXTD ze X I2DNT

lim d(z,T"z) = lim d(T"2,T"z) < lim r"d(z,z) =0

n—o0 n—oo n—00

THEWNS, PBIRIME—THET NN S. a

FHE1IFEBICERATHZH, ZTOMAREIZERV. BLA.. EROE
&« sefft/x & OB EICBIT 2 BN R & AEIC RA U ATRERES
55 %. EHE 1, MOABRROROEER ERR B THEDNS. &1, £<
DIIREELH B, W DHETTHD.

e Edelstein (1961) [8] e-chainable

e Nadler (1969) [16] set-valued H(Tz,Ty) < rd(z,y)

e Meir - Keeler (1969) [15] Ve>0,36>0: dlz,y) <e+d =
d(Tz,Ty) <e

e Rus (1972) [20], Subrahmanyam (1974) [21] d(T'z,T%z) < rd(z,Tz),
T is continuous

e Ekeland (1974) [9, 10] [ X - R, T¥EE, THoFR =
v, Yw # v, f(w) > f(v) - d(v, w)

o Ciri¢ (1974) [4] d(Tz,Ty) < r max{d(z,y), d(z,Tz), d(y, Ty),
d(z,Ty), d(y, Tz)}

e Suzuki - Takahashi (1996) [24], Suzuki (2001) [22] w-distance

Ekeland DFEHE L THLERAGEETH S, BB T HAHTIHRVWDOT—R
FERERCRA V. UL, AMERaEE U T Caristi - Kirk [5, 6] D)
SEENDS.



3. JUNGCK I & BHhEE
1976 4E, Jungcek (EFBREOILEEEZIFAL TV 5.

I 2 (Jungek [11]). (X, d) Z5EiMEMEMEL, I & T % X LOBHET
%. RO 4 EMZRET :

(a) I V3%t

(b) T(X) C I(X)

() IoT=Tol

(d)r € [0,1) BEELT, IXNTD z,y € X KDWVWT d(Tx,Ty) <

rd(lz, Iy)

CDLE I ETIRME—DOLERESEFED.

I ZEEERETH L, FH2IFEHE1ICRB0DT, B2 3EH 1 OIEEE
HTHD. TORBMIBEMCKETANEDTH B, (c) DEHMICEET 3
F [ToT=Tol] WETET, ISHAARDEDHRVEKS . 22T, ISHH
ZROIDIC, FIEEOZBEEN L I-RUEMEREINA TV S,

B& 3. (X,d) PHEEZELL, I T X FOBBLT 3.
o (I,T) A compatible (Jungck [12)) TH5 i, {Iz,} & {Tz,} HBE
CRIZPERLTWVA L i

(1) lim d(TIz,,ITz,) =0

B DIMDT BN,
e (I, T) A I-biased (Jungck and Pathak [14]) TH 3 &3, {Iz,} &
{Tz,} BEICAICHERL TS L ZFIC

(2) limsupd(Iz,, [Tz,) < limsupd(Iz,, TI1z,)

n—oo n—oo

DD DZ &R NS,

FS M TRAT#E = compatible == I-biased] T®H%. Z LT, oABI%EH
DEVI HYIOBMIZZER SN L LEDS, BB DLk XS h&H
RRIN, ERITERL Tz FlziE,

e compatible of type (A) (Jungck, Murthy and Cho [13])
lim, d(ITz,, TTz,) = 0, lim, d(TIz,, [1z,) = 0

e compatible of type (P) (Pathak, Cho, Kang and Lee [18])
lim, d(I1z,, TTz,) = 0

63
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o I-compatible (Pathak and Khan [19]) if
lim, d(ITz,,TTz,) =0
e T-compatible (Pathak and Khan [19])
lim, d(TIz,,I1z,) =0
e [-biased of type (A) (Pathak, Cho and Kang [17])
limsup,, d(Tz,, I1z,) < limsup, d(Iz,, TIx,)
EhHB. 5, 1REEBTEAREREEGE — EMICAY Y B LTOHROD,
BELHL —30LERHB LRSS, TSR TRFEEZGDDNITEHISHEE
DN, EEIZE S Tllkh ol 2T T, TEBFAFRMEMADN] 05 &
BREL Tz, BESIZH 23] IKBWT, TOMEICKTT 2IEHICES K
mEREZIC.

TEHE 4 ([23]). (X,d) ZEHEHLL, I T % X LOEKBET 5.

e (I,T) » almost compatible T 5% & &, K5 {z,} C X A3 &MHF
(C1) Ity =Tz, (VneN)
(C2) {Iz,} HILRT B
(C3) {TIz,} "ERTHS
Bl &I, (1) BEDILDT LENS.

o (I, T) i almost I-biased TH5 &, &5 {z,} C X H (C1)-(C3)
ERlzT L &I, (2) BRDIDT LZWVS.

(C1)~(C3) 23 & ¥, {Iz,} & {Tz,} BHSMCRICRICIBRYT 5. ¥
HMIFA T THBH 5, Ncompatible = almost compatible] DKL T B. [1-
biased = almost I-biased| & REIFRICAKIZT 5. 7z, almost compatible of
type (A), almost compatible of type (P), almost /-compatible, almost
T-compatible, almost I-biased of type (A) L FFRICEETES. £L T,
TS RZFNFNIEORMEL DEMTIIO.

T, FCEB SN T REOERIKICESIHTH AN, L TOwmED
AL B.

R 5 ([23). (X,d) ZEEEEEL, I L T % X LOEKRT (d) Z2Hik
LTS5 Thbb, re0,l) BFEELT, IXTD z,y € X IKDWVT
d(Tz,Ty) < rd(Iz,Iy) BRI B LRETS. TDEE, LUTRABETHS.

e (I,T) I& almost compatible Td %

e (I,T) i almost compatible of type (A) TH5

e (I,T) i almost compatible of type (P) TH 5
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e (I,T) i almost I-compatible TH %

o (I,T) & almost T-compatible TH %

o (I,T) i almost [-biased TH 3

e (I,T) i3 almost I-biased of type (A) TH 3

H LW TODRME, b5 5 AR TIREMIC B RV, REIS O
ERT L EIRET B3R (d) OFCREMEICRS. $4b5, ChEDTD
DEBIRBELDRDTORBERAETHELEELS. I, W BEAAET
CLTHARBSEEEMEATE RV ETEF LA, 20T, BRI FoSE
BRI L T, AGEA 3.

EE 6. (X,d) ZT@EBERE L, 1 & T %2 X LOEKBETS. (a), (b),
(d) BXU (¢) Z2IRET 5.
(¢’) (L, T) & almost I-biased T&H 3

CDEE, ] LT EME—DDILERE SERED.
BERR. &t (2) IC&D, IU =T 219 X LOBB U REBTEZLHT
EB. &M (b) kD, T OFEGHEEFAHATZENTES. B {2} Mz
KIBRLTWS LT3 L,

im d(Tzy, Tz) < nle rd(Iz,,Iz) =0
£z, {Tz,} & Tz RS 5. &M (d) kDb,

d(IUz, IUy) = d(Tz,Ty) < rd(Iz, Iy)

PMERD 2,y € X IR UTHERIIT 3. ue X ZEET 3.

m—1

lim sup d(IU™u, IU™u) < lim sup Z d(IUu, IU )
=0 m>n =00 m>n J=n
m—1 . o pm
< lim sup Z r’ d(Iu, IUu) = lim sup d(Iu, IUu)
=0 m>n —n n—00 m>n =T
< lim — ~ d(Iu, IUu) = 0

&0, 75| {IU™u} c X & Cauchy 5| THB W h 3. X 3R THS
Do, {IUMu} BHBIT 2z € X WKNERT 3. {TIU™} & Tz PRI B DT,
BRTHB. &oT {Uru} & (C1)~(C3) Bii=d. & () Itk D,

d(z,1z) = lim d(IU™u, IIU™u) = lim sup d(IU"u, ITU )

n—oo

< limsup d(JU™y, TIU™u) < limsupr d(IU™ tu, ITU™u) = rd(z, I2)

n—oo n—oo
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NELN, 2 =12 BEDIID.
d(z,Tz) = JLIEO d(IU™, Tz) < Ji_’xgord(IU"_lu, Iz)=0
b z =Tz HERYID. DFD,z & ] & T OHBEFHRTHS. 8D
re€X LT
d(z,Tz) = d(T2,Tz) < rd(Iz,Iz) = rd(z,Iz)
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