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Fixed point theorem in a spherically complete ball space
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X—-X%
Ve e X, d(z,Tx) < p(x) — p(Tz) (1)
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EH 1 OFFAE, Zorn OFIEZ W2 OB XL HSNTWS ([8, 3]). EFEE, K
JEEIRNEZ WG BD N I T w3 ([4, 9).

X502, B 1 OFFAT, BIRAEZ FIWR WIS 5 2 ([6]). FEATIE, XOTE)
REMZHW3.

T 2. [HFEAS X OFEDOZETHRWH C L TERMNEEL, Lrd ER%E
DroBUHES. ThbE, X OFEOETRVWHE C Ztic C o LR p(C) %
BUOHEZ TS, f2 X 206 X OFANDEREL, IXRTD 2 € X LT
r< f(z) £330 T5. ZOLE fIITEEEDD.

VR, EH 1 IEROXSICHIATE 2: X OFEE 2,9 1L T, HFEE
r<y<=dz,y) <o) - oY)

TEDS. C % X OETHRVEET2. C={2,} £BE,COH3 LR 2 HHE
T2 (MBEH 6 [11]). p(C) =2 £ BFHEC 256 X "DEMH p ZEHTZ2. T D
WEPS, FED e X LT <Tx TH2. LiEd->T, EH2 XH T OFH
ROMFET 5.

ZDT7AT7ITHFEINT, @ [7] LUK 2 8T, ZOMEEHET 2. %
72, 3 BT, @ 7] OB OGEH O 2R3, 2 O, BEEfoNMER ¥ 2 THW
BICHHCIER T .

2 R—ILZERICE T I AERERE

X ZETRVEGLTS. B={B,|r€ X} £$3%. 22T B, & X OFETH
WA TH S, BBEBIC By < By <= B; D B, TlHfFk&EDH2. ZOL %
(X,B) % R—)LZE[ (ball space) & XX, B ODEEE B, ZHICIR (ball) & MER. E
1 %, R—I 22 (ball space) I8 2 FENRUEH) SEBH T 28A DRI TW
% ([10]). %%, [10] T, ROTEREHZHWTEHR 1 ZAEAHL T\,

FIE 3. Fvery self-contractive mapping on a spherically complete ball space has a

fixed point.
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WD B, E5I12, C={B, |z €8} % T(S)C S %Ah7=T B THL %
ze(J)C=B.c(\C
BRI DEEZR VWS, Z2ZT
F={C|CI38H,C={B, |z € S},T(S) C S}

L5, {C) % F OBET 3. BFREA0BEMGETHE. oL E |, Cold
{Co} DEFRTH S, FEBE, U,Ca ={Bs |2 €S0} £F%. So=U,S« TH3. C
DL T(S)) C So THB. MM w €Sy LF2Y By, Ca £D, B3 ag 5
tELT By € Cog TH2. 1€ Soy &0 T € Sy C Sp TH%.

Zorn DA LD, % F DMK Cy DFET 5. spherically complete 1% & D
NCo£0ThHs. 22T 2eC LFHY

B, C ﬂCO
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TH 2D, ZAUIMKIECTFIET 3.

MED XS, BF 313 Zorn OWEE A WCIIBHINS. £/, TH 3 2HWTE
H 1 283 ([10). XROM»E»rNS.

DEIRANEZHOWRY EH 1 OifEAP s TWwa. 22T, R—ILZEMICBI 5
FAEEEHEZHWZARS ) BIRAHZHELE LRV DTH D 2Wv. ZD7EDHITiE,
AR—NVZERNC B 2 P REH ALY, ZOaEIGERAMZEZ L 20D DR T %
WD B DTIER WD, |

Z OREED S-S EENIRTH S, EH2DER p DT7A T 725EIC
U7z, BERCITEIR A2 Vv, £, @8 1 3EHTE 5 ([7).
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2. X 06 X NOERT %, 2 £ Tz A LTHEED v € X WL T B, C By
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X Z8EL,d% X 25 [0,00) NOEBE T 2. (X,d) DEEMERETHZ W
5 v &, HEED NEIEE, YRR
d(z,y) = d(y,x)
PIRET 2. BEHEOXFEE, flZiEa—> 8ok 5 REAEEOFETD A3,
fpd 5. PEREZER (X, d) o5 {z,} TR L T, RIEZFEETD 5.

(A) Ve >0, dng, ng <m,n = d(xm,,x,) <€
(B) Ve >0, 3ng, no <m <n= d(xm,z,) <e

SEFA. (A) = (B) VD Z2DIIFHWATH%. (B) = (A) Z23. ¢ >0 2T 5.
(B) &0, B2 ng BPFIELT ng <i < j = d(z;,zj) < e BEDILD. ng <m,n
3% m<n DFE, dxm,r,) <e TH2. n<m DBE, d(xn,tm) <ec TH5.
Ot =, FEREONEL D

ATy, Tm) = ATy, Tp)
THE2DD d(xm,xn) <e THD. T2bHE (A) DD ILD. O

il 5 Thod X512, MFMEDK D SO TITa - —FDEREE (A) &
B) DEBELTEFRLTD KWV, —J7, MFMEDE D L7272 WD A o 722/ T,
EEEE 72 2 DT TIER V.

W, MFMEZRGE LR WEEBEZE M CORBIREE BN EINTWD (flzF, 5] @
7.4.4). KREITIE, FEHEERICB 2 THSEHETHLEH 1 2, EFH 4 208 BIC,
Y THBOXMIMEER WS 0EAS: e X ITRNLT

B, ={y € X |d(z,y) <o) —p(y)}

Y3 B={B, |zc X} vBLY (X,B) BR—LEMrh%. EW B, cB LT
2% r€ B, XY B, I3ZETHRV. £/, FED v € X TN LT Br, C B, 236
V0. ERyeBr, 8358 d(Tx,y) < o(Tz) —@(y) THS. Zhe (1) &b

d(z,y) < d(z,Tz) + d(Tx,y) < (p(z) — p(Tx)) + (0(Tx) — ©(y)) = w(z) — p(y)



THs. Ibbye B, THB. £l #Tr £35% x€ B, \ By, DD ILD.

d(Tz,x) < p(Tz) — ¢(x)

TH2. HEEOXFED 5
d(Tz,x) = d(z,Tx)

TH2056
d(z, Tx) < p(Tz) = ¢(z)

TH%3. chre (1) &b dl@,Tz) =0 218%. Thbb o =Tr TH5. THEFE
5%, BLEED Br, C B, 5D 7.
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C={B,|zeC} %z BOiHL$5. 22T C ZL2BEFEET
r<y<=B,D>B, (z,yel)

TH3. C={racX|acD} 8. 22T D BLEFEATHS. X OB C
X C DTSR S 2 (FiBER 6 [11]). 3205, MR% 2 = limaep xo &<
&, TR ERZDT 2, <2z, ThbE B, C B, WEED o€ DITXHLTHED L
D.IITI={C|CCB,CE#H} BL. ¥E®Rp: I - X %

p(C)=2z (CeT)
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