SRR S A 2 Sk 191
#2041% 20174 191-198

CY([0,1]) LR~ D )V LIS 5 LS A

RERT: - BEYER )N —F&
KTFLEGEFMZEKR HFEK KE
M/ARE - BRRIER =H B
Kazuhiro Kawamura, Institute of Mathematics, University of Tsukuba
Hironao Koshimizu, National Institute of Technology, Yonago College
Takeshi Miura, Department of Mathematics, Niigata University

(M, || - Iar), (N || - |Iv) 28698/ VAR E 5, S: M — N AWEHR#MESE X
1S(f) = S@ln=1If —gllm  (Vf,g €M) (1)

DBROILDZ L THD, FHEEGOMEIIBNT, FEEEIET S Z A RO L
STHBN, KRTIIRZH SV D FRBMEGIIPIEIMEL 2. DX D, KiF
BT AEHEME G, BIZ (1) 2T ERS 2D, S: M —» N BMREEHRTH
L&, SHEHEMEGRTHI-ODBEFTHEMER SN = ||flv PEED feM
WHUTHDYIIDZ 2 THB,

FIEMEBROMZEIE 1932 £0 Banach [1] KETIRDIED Z AR S, Cr(K)
%337 b Hausdorff Z2[H] K O EHMEREK 2K D %9 Banach &9 5,
Banach [1, Theorem 3 in Chapter XI] i&3 > /%7 MEBEZEM X, YV i@ LT Cr(X)
5 Cr(Y) ~DE2HEFHEMEGE REN T2, TD% 1937 12, Stone [19] IXFERER 1T
AlReME 2 eIz, 3282 b Hausdorff 22/ X, Y 12 L T Banach ®E5RAELD
MDZe%mUT, ZZT Banach, Stone IZEFHHMESRIFILTH D Z & 2IKEETIC
Cr(X) 25 Cr(Y) ~DEHFEFIEHS G2 HESITTWD Z 2I1ZiEE T 5, Banach [1],
Stone [19] OAEHRIF, BREUEEG ISR D79 Banach 2/ C(X) 6 C(Y) ~D
FHESHROMEEHIIRINTVWASY, HOBRTHLLIIPE TR, Sltd
[4, Theorem 8 in Chapter V] IZi% “Banach-Stone Theorem” & U TR 54, %< OHF
78 "% “The Banach-Stone Theorem” & U THIHL T3,

¥ 1 (The Banach-Stone Theorem, [4, Theorem 8 in Chapter V] 2f). X, Y %2
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¥N7 + Hausdorff 22 & § 5, RNERMEERBEESK S: C(X) - C(Y) ITN¥LT,
BB u: Y > T={2€C:|z| =1} LAMEEL ¢: Y - X PHFEL T

S(f)w) =u)floly)  (VfeCY))
DD LD,

The Banach-Stone Theorem I3 R % E L T\ 545, Banach [1], Stone [19]
R 2 RS I, SNEREEGREREN T TWS, 2HEERSHROERITITM
PRI NTNWDEZ L 2MAL 724 RIX, the Mazur-Ulam Theorem & L THIS T
W35,

R 2 (Mazur and Ulam [14]). M, N 2§/ VAZEH L5, S: M — N B25H%
FEERZSIES - S0): M - N 3ERETH 5,

The Mazur-Ulam Theorem IZ & b, S — S(0) IZFERE L 250, S PLHEHEMTH
2Zrh5 8- S0) bLRHERELTHEZLRDH 5, &oT S WENFHMELKL S
X, §—S5(0) IeHEREFEMEGRTHD, DV 2HFHEMEEE2EXDILE, TN
REHETHDLRKELTH 2% S Z i3k, Viisild [20] i the Mazur-Ulam
Theorem OEELFEHE 52 TWVW5,

The Banach-Stone Theorem 1%, #k% 2Bz ME EOEHMERDOIHERIHIRT 1T
W3, [5,6,7,8,9,10, 13, 15, 16] £H. Cambern [3] 1X, CL([0,1]) LD &M EFH
FIRMERORMEA T 2

Iflle= t:%g](lf(t)l +IF@) (v e (1)
ELTE %,

EH 3 (Cambern [3]). S % (C*([0,1)]), ||-|lo) EOEHERGHEHEMERL TS,
DLEceTHEELT

S(f)(t) = Cf(t) (Vf € Ol([o) 1])’ Vi e [05 1])

F¥7-13
S(H)t)=cf(1-1t)  (VfeC([0,1)), Vte [0,1])

WY LD,

Pathak [17] I Cambern OF5R [3] %, n B0 8B EMAIIN U TIEHT 5
Z I & D —{kL 7., Botelho and Jamison [2] 1, ABRIXIT Hilbert Z2f E I2fé% &



193

% C! BgzEM C1([0,1], F) LoSHERGHFHEREEOBELRET S LitkD,
Cambern OFER [3] DT MR E 5 A 7=,

Rao and Roy [18] I, Cambern DEE LU OFER%E CL([0,1]) FORLD VA4
g K LTRLE, 22T

Iflls = flloe + 1loe (¥ € CX([0,1])
5, gl = supiepoy la(t)] TH 5.

¥ 4 (Rao and Roy [18]). S % (CY([0,1]),|-|ly) LD LR BRI EHMELR L T 5,
ZDrE ce THWFIELT

S(H) =cft)  (vVfeCH0,1]), vt [0,1])

721X
S(f)t) =cf(l—1)  (vfeC([0,1]), vt €[0,1])

HER D LD,

Rao and Roy D#&5 [18] &, Cambern DREEE [3] D/ VL% ||| 25 || ||y ICE EHE
AT AZD, LA UERIX, Rao and Roy i [0, 1] BAKE E DM iR £
AC([0,1]) XU Lipschitz Bi#24k Lip([0,1]) 25X, TDO/ VAL LT |||y EEHLD
IV bEEAL, AC([0,1]) BT Lip([0,1]) 0458 RS IS4k BT TV
5, THH CHELOFHEEMVSZ LIZ& b, Rao and Roy 1% (C1([0,1]), ||I-]ly) D%
HERRVEEREHEOBERRELTVWE D, T AT 3D/ VLA EDLLEZ
RO REAZRE TR,

EH 1D S BHMEAKRIEHRZRLFEINSEEL NS, o TEH 3, EH 4D S IX
WENLHEGEREARORILIETH S, TDXDI, FEMERIIFNESRFEHAR
LBIENHDED, THIF/ VAOMEICEIEET I LS TS, filziE
c'([0,1]) ED 2 vis |-, %

I£lle = 1F O+ 11l (¥F € CH([0,1]))

EbEDBE, (CH0,1]),[]l,) EDEHERIGILEIME MR ESRIFAE L 1342
570, EEE, ROFERIX Koshimizu [12]) ORFNLHETH 5,
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%12 5 (Koshimizu [12)). S & (CU(0,1]),|1]],) EDEHERMLEEMES L T 5.
IDeEceT @A u: [0,1] = T, HHEER ¢: [0,1] — [0,1] EFELEL T

S(1)(t) = ef(0) + / w(s)f($(s)ds  (Vf € CH(0,1]), Ve € [0,1])
MEL DD,

TZTINETOMREEIRDIE->THAS L, the Banach-Stone Theorem AR %
RER T IR EHEMESR 2 AT TW5b, Zhik the Mazur-Ulam Theorem A H]§E
tLTWwdeHWwWa 3, —FT Cambern [3], Rao and Roy [18], Koshimizu [12] D#5R
X, WEThbLERGEEERKE L ET, CH[0,1]) EOLHNEHEMEMHROME % MIEL
T\, ZZTROMEIREREVWZ XS,

B . 1. #EMEE2EEE I, Cambern [3], Rao and Roy [18], Koshimizu [12] ®
EHC FBOKEREED Z L idHkR W ?
2. Cambern [3], Rao and Roy [18], Koshimizu [12] D#E5H % & — I8k > FHEIER
Wip ?

@ 112 L T, the Mazur-Ulam Theorem IZ & D EFBEEREL TL W20,
BBEAL i EIMEFIND LIRS W EBEEE T I W 21tk s, FiE21CD
WTI, Bad / VAZARICHEOETNVERSRWED, FILWT AT 7THBEL X
1%, LA L Cambern [3], Rao and Roy [18], Koshimizu [12] Dt Z#ANS &, £
KIEE L FEPAVONTWD Z 2305, EBE, Cambern [3] 13 |||, 2 EEEK
5 DTIFA<

Ifllc= sup (IFOI+IFON= sup [f(t)+zf (@)
t€[0,1] xT

(t,2)€[0,1]

THEZexAWT, (CH0,1]),Ilc) & (C([0,1] X T), || - [|oo) KERMIZH DAL Z
iz &y (CH([0,1]), Dle % (C([0,1] x T), || - o) PEAZEMEARELT, ||| TlEZ
< lloo ZFE AT WS, [EFRIZ Rao and Roy [18], Koshimizu [12] &

I£lls = 1flleo + 1 lc = sup [f(s)]+ sup |f'(2)]
s€(0,1] t€[0,1]

= sup |f(s) + 2f'(¢)]

(s,t,2)€[0,1]x[0,1] X T
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1£lly = 1FO1+1f oo = 1£(0)] +t:][J6p1] |£(®)]
= sup |f(0) +2f'(t)|

(t,2)€[0,1]xT

THBZLEAWT, (CH([0,1)), |]l5) % C(([0,1]x[0,1]XT), ||eo) . (C1([0, 1)), |],)
% C(([0,1] X T), | - [loo) KZNZNIHDRAA, |53, I, PELDIZ || - [Joo BTV
3, £ZT(CY([0,10), [Ile)s (€*([0,1]), [I-lls), (C*([0,1]), [I-ll,) & C(([0,1] x [0,1] x
T, | - floo) WHBDRAL Z LAHENIE, /VLADEBEVZIEAINTITHE—KMZED
BNDPAREL 2B ZEPFP/FEINE, TDLE |||y 27[0,1] x [0,1] x T IZHIEL T
WBZERS, g % {(s,t,2) € [0,1] x[0,1] x T : s = t} KRS, |||, %
{(s,t,2) €10,1] x [0,1] x T: s = O} &XIE X B LW Z L h35 5,
IDTATATILEST, ROBREH IR Z LR,

EE 6. S % (CU[0,1]), I'lo) £7=1& (CL(0,1]), ||ly) LOLHSEERE KL TS, =
DL EceTHEELT, MDOVTNLHKD LD :

S()() = S(0)(t) + cf (1), (Vf € C*([0,1]), ¥t € [0,1]),
S(H)(t) = SO)(t) + cf(1 —1), (Vf € C*(0,1]), V¢ € [0,1]),
S(f)(®) = S©0)(t) + cf (0), (Vf € C([0,1]), ¥t € [0,1]),
S(H)() = 8(0)(t) + cf(1—1), (Vf € C*([0,1]), V¢ € [0,1]).

EE 7. 8 % (CL[0,1]),|],) LOLHEERTELTS, TOLE ceT LEHEK
w: [0,1] = T, FAIBM ¢: [0,1] — [0,1] BFAELT, ROVFRHBARD I :

S()@) = 50)(8) + ¢f(0) +/0 u(s)f'(¢(s)) ds, (vf € ¢([0,1]), vt € [0,1]),
S(H)(t) = 5(0)(t) +T(0)+/O u(s)f'(¢(s)) ds, (vf € C'([0,1]), vt €0,1]),

S(H)(t) = S(0)(t) +cf(0) + /OtU(S)f’(¢(S)) ds, (vf e C'([0,1]), vt €[0,1]),

S(F)(t) = S(0)(t) + ef (0) + / W@ F@E)ds,  (vf e CY([0,1]), Vi € [0,1)).

EHL 6, EH 7 RRTREDIZ, (CH(0,1]), o), (C2([0,1]), 1), (CX(0,10),|I]l,)
% [0,1] x [0,1] x T OMAESITHIEI 7z, THhTIEFIZ, [0,1] x [0,1] x T OHHE
AV NVLEEDDEE, TO/VAIZETS C([0,1]) LOLHEEHESREIET S
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ZEeWHkRBTHAI D, £ZTI0,1] x [0,1] DWHESE D IZHLT, H-]l(D) 2RO &
SIEDD :

EE 1. [0,1] x [0,1] DAY MNEREBAEE D ICHUT, || py %
I£llipy = sup (If(SI+IF BN (vf € C([0,1]))
(syt)eD

WZEhEDB, ZDEE
Hfl|<D>=( sup T(lf(s)+2f’(t)l) (Vf € C'([0,1]))

s,t,2)ED X

DD LD,

p; (G=1,2) % [0,1] x [0,1] »* 55 j BEE~OHE LT 5, Z0O& X328 MERE
A D C [0,1] x [0,1] KHLT || py 5 CL([0,1]) ED I N ATH S 7D DBEFH

SR
p1(D) Up2(D) = [0,1]

LR3I ThS, TOXSWDIHLT, (C([0,1]),[l(py) EDOEHFHEMS &%
PET 5 Z & aliskhid, Cambern [3], Rao and Roy [18], Koshimizu [12] DR % &

H, EDIEVWT FANT 2EHMEERDRBT I 25X 2 iTked, RE, UTORK
EPFonT,

EE 8 ([11]). D % [0,1] x [0,1] DI > X7 MEFEEET, pi1(D)Up(D) = [0,1] %
Az T 5, THITpi1(D) = [a,b], p2(D) = e, d] £$5, ZLa<b, c<dTH
%o S B (CH[0,1]), Il py) EORHEFHBMEEEL 5, EHBK £, 8: [0,1] - C, &
B eg,e1 € {£1} & C IBHFMEER ¢ [a,b] — [a,b] BC FAMEEL : [c,d] = [c,d]
PEIELT, AR D :

[a,b] E|k|=1THY, [c,d ETRkIZEHTHB, £z [c,d ET|B|=1ThHYH, &
51z

S()(E) = SO)®) + s®f ()] (Vf € C([0,1]), ¥t € [a,]),
(S())'(®) = (SO)' (1) + BOLF @)= (Vf € C([0,1]),Vt € [c,d])

LB, 2B [f()FF ], s€[0,1] Bl e e {£1} LRHLT

_[1e) ire=1,
) {m e
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LREDD.
HLESIZa<binld, e1=1THY, [a,b)N[c,d] =9 BEHILE, THITE
Bye {1} PHFEELT

/

Y =7 5=K/7 on [a’ab]n[c7d]'

%&f:?‘o

S Xk
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