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Pt % RIFE S 2 542 FHRH TR LT T, AROT -~ Th D, FiEEGHROIHIEDME
HIFFEFEIZHLS X THMD I LN TED LD TH D, FHMOFHH GG EEL L KL &
SEATBEIZMAGDETTE S Z LDOFEHHIZS H TIEREREBDOAZEIZEESG TH D,
Fleming and Jamison [12, p.19] 1%, Coolidge [8, p.273] IZ &% &k Nzb D & L TIX
1831 4E D Chasles [T IZ £ 2B DWH L, L TWD, X 51T, Euler[11] 1% 1776 412 31k
TDGEEDMEEFT>T VLD T, 2RTDEADRRIFT SITITHLI SR SNT W
ERGd 5, (cf [12, Notes and Remarks 1.6])

AR 72 E PTG OMZEIE, 3 287 b PREEZE R o SEEUE E b B AR R B oD B
FPERE AT 9 5 Banach OEH [3, Theorem XI. 3] 1248 % 5, 1937 4£D Stone [57,
Theorem 83] 12 & 2 — At 2 DHDERR L2 KT, BARAH CHEROM O 2 4%
PEEEE BRI G IIMR A 7 7 IV ZEF O O FRM GBI & 5 & RIEARICMEZ 2 T 72
EDTH DI & %% HI Banach-Stone DEF L IEATWS, 1932 4£D Mazur-Ulam D
FEHR [40] 238 5 7= 7%, Banach X Stone FEF GBI Z E L TWAR» o 7,
Mazur-Ulam O EERIZ / )V A ZEFIOH D 25 F 541 B Rt R 280F 95 2
L TRL, WoTED LS BERIIFEREEFHMETH + EHTHL I W05, X
7z, Mazur-Ulam QEEIZDOWTIE, HEEZ2RF T 2 547 HEIIZIPEE 2 R/ES 5
ZeZEFRUTVWDRUTIERITARESTH Y, EHEIEVPREIS L Eh o [RFRE]
DEHINTWAEZZERBE LA, &2 AT, Banach & 7 22 LOFRREE G 5lk
U [3], LP[0,1] DEGHIZDOVWTHHRT 2EMZRLTWL D TH DA, #F Lamperti
[37) 12 & O Banach D HR U 727> o 780 MBI X 17z, Banach 12 K DG E - 7= FpHEES
BOMEIE, SHEOZEMPES FOMEE UTHEL, BETHERIHELZRINT
W5,
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2 FREOHER

ARGTIZNT v N EOERIEESIZ DOV TR\, N F v NERP— 2/ L 222
LOBEMEZZD VAL o TED OGNS, Ldi>T, 20 LOFEHMEHRIT, EiP
MG MR X VDIFL UAHRTH S, —7F, Banach-Stone DEHIX, ZDDHAH
A C* BRDINF el e UCTHERRAER ThnIE, NFunBe UTHERAER CH
52 FET D, HHOME L Z—HEROLIZS LHEOMEEZRET DL I AITE
FiIXHgR 2z E»ND, RRETIE TN FynZEfle UTHERBAY — NFvnBRe LT
HDWE Jordan N F v NERE UTHEE] IZERZHTTNF v NER EOERME S %
BlL7Z\, £Z T, Banach-Stone ODEHZ (LU &9 5 F/HHEE GBI 5 L) 226
2 (Banach-Stone ®EH, Schur DEH, Kadison DEHE) 12X LT, HRFEREDO A
O RFE 2 5 2 72\, RREERGEEFRE TG, B2l 0 IS 2 RIET 570,
ZOMNA VWA LHEEREGERELTVWDIRTTH D, TO XS LBlEL S OFEHIXH
RDE =N 5,

NF U NERDEL Z I E U TH <, Beurling X Wiener (2 X 24f15%, von Neumann
x> Murray {2 & % rings of operators (F{fRHIZIE von Neumann ) OfFEDOEIT, HIR
K72 N F w NERIZIHRE AR E % 5 2 72Dk Nagumo (FEEE &K) [48] ([51, p.11]) THH
(cf. [56, p.3] (21 Nagumo [48] and Yoshida [64] £ 5 ) , —f&D/NF v NEROAAHNEE
BT 2RI ZDH 20D SMEE -7 FHEZTWD, Wiener DAEIZ XS 5 HfHH
K72 BIRERH % 5 2 7z Gelfand 1% 1939 ££12\W K D DX [15, 16, 17] #FHFE L, T OFEHM
é’* 1941 AT [18] E UTHIM L7z, £ Z TR INZMEwIZS H Gelfand HiEH & N 5 &

275 7z, Gelfand #iw & 72 Wiener O i 1203 2 il DFERHIX, % < DY
%%%Tb,A%/AF@H%kE&Hf%gKégaﬂﬁﬁkZ%bm5ovaﬂﬁ
DHBIEIZBEWTH, "This proof attracted a great deal of attension to Banach algebras.
(Rickart [56])” %" It was his astonishingly simple proof of the Wiener theorem that first
turned the attention of mathematicians to the new theory. (Zelazko [65])" %5 & R ~_ S 1
TWA &I, BFAELORERTRETH 72, ZDHE K DEAENNT v NEREMH
BT DHEIITRoT,

Kadison (Z & % Banach-Stone DEHDIEAT LG 2 &5 N7z D13 1950 LERDAJFHT H
% [30, 31], X7z, AL ZAIZ Wermer D maximality theorem [63] 12 & D BABERER R A 5
0, ERIBESRORTERZMAMICES 2L 2RTEICHKEL TV o7z, baRAIZ, TN
2 b Hausdorff Z2[H X OB RBUEERE D 5725 C(X) DS ERTHRAITTE & A,
XDRZDHTD2ED% X FOREBERE WS, 1ZE 7 < Nagasawa [46] I Banach-Stone
OEMHZBABIROGAIZIE L, FHER oA R EABERRARD NF v NERIZNT 5
Chevalley-Kakutani O EH [32] IZJ8H U7z, £ O IERIBIE D 729 22 [ [ D Fph it 54
WDOWTDMFEEEAIITOND XD IR D BAETEERITHIEI N T WS, Lipschitz
B EOEFHMGHRDOIMZEIL de Leeuw [9] 1IZ45% D, Cambern [5], Rao and Roy [54] (2 &



DG E kAN D &[RRI E# e i) AT REREELOD /3 T w MNERR M g B D 3 F w NER DA
ORI N, BEICED XTEOHFAEIZR D BRRMERRINT WS,

BH, FHEEEAIZOWTOREARZHE L U T Fleming and Jamison DA [12, 13] 3
H%,

3 Banach-Stone O EE

4> H Banach-Stone DEHL &\ S &, FHEHEEAICEIZIIEEZRE L TRR S D HE
HTH 5,

Banach-Stone OFE® . B4 T %, 32X~ Hausdorff 281 X b DR FEEAE A EEEL
2AKD Banach 2B C(X) 2 S HEED C(Y) O EADEBML 2R FIEMEHR L5, Z
DEE, T)IFESEN 1 THLEHERTH D, FEEHRp: Y - X BEELT

T(f)=T(W)fop, [elX) (3.1)

Thbd, Wi (3.1) TEALNDT: C(X) — CY) LMW EHHEEHRTHD, 20
L&, C(X) & CY) & Banachx B2 & U TE R« A TH 5,

WAWAREEHRI S T W5, Banach HEIZ & 2 FEHIRMDFERH A2 DWW T [3]
X [12] ZBH N2 E 0, IRIE, N F T O OS5 FREEE R 56 & — Iz ik
Z5 WD HIRTHEMENZIEHAETH 5,

- extreme point argument : T DB EMR T* 3B ZER O O 25 FHEHEERTH S Z
& o T BN 22 ] D BB BR D ] D i il & RAZ S Do A0 22 1] D BABAT 2R D Vi 7 % 5
RHEZEIZED o ZILET B,

F 7z, EGEHP R NVEEG GO EMDOGE IO L SR [ikbdH 5,

* peak point argument : & % i T peak 9 % peaking function (||f|le =122 f71(1) =
{2z eC:z| =1}) DIED T IZ X 54608 O—FEM 7 weak peak point ZH 2, T
DOMIGTEHEETHLZ DD D, TOHDOXNIN ¢ TH S,

* Lumer’s method : T)V I — MEARZRZREL, TNE2dH LIZ U THEEHEGRZILET
%7}tk C(X) X Lipschitz R ED TV I — MEAZEP G ERZERITN U TERR G E
Thb,

AT, FHHEGHRP =) —FE2RETHILICEH LUZIHHEZMN T2, 2=
2 ) —BRXBIRDORE DG & EHELERE © DD T, RHEERGEEEREARVEOME
ERETDHIEITNT L —EOMAN LA TL %,

3.1 Banach-Stone O EIEDEIFEH

C(X) DRBKA T 7 NVZEMIZX BETHY, Gelfand HERIZ L W IRIFLLHSNT WS,



HEIERE 3.1. X &Y 23287 b Hausdorff 2L 5T :C(X) = C(Y) 2Bk
LCOREEHE TS, ZOLEFEMESp:Y - X DBHEELT

T(f)=fop,  feC(X)
TH5,

Banach Z2[f] B OFARAEK B, = {b € B : ||b]| < 1} Dl (extreme point) K%
ext B EELSZLITT D, RIF, MRDERDPOEZITEPN, FhL{AOSNTWVWDS
D TEEHIZAIKT 5,

WBNEE 3.2. B L ¢ % Banach B35, T:8B — € RNEHEMEHEEMEHRTH D
tj—%)o ZDE& %T(ext%l) =ext€1 VC&)%)O

f|=1THB&>% fecCX) 2= —BHELITY, ZO2MKE%E Uyx) THH5D
TS D, Ux) R CX) D=2 ) —FELIFIEND 2 Lo H D, HRRFE TR
DD,

HENE® 3.3. X 2 /N7 b Hausdorff2EfH1L 5, TD& &
eXtC(X)l = UC(X)
Thb,

LA ECH¥EfE T & 72D T, Banach-Stone DEHDEEHZ B R 3B,

Banach-Stone O EIED:ER. fiiEH 3.2,3.312& 0, T(UC(X ) =Ucy) TH5, Lk
MoT, T(1)IZa=2 ) —BTH S, ZITEASNEZTIZNLTT() T 242562
&Y, FIHrST) =12 LT—EEEbRV, RIZ, FEDuC Cr(X) (X EDZE
BUEERBIB2AR) AREDFE 1T U Texplitu) € Ugx) RO T, T(exp(itu)) € Uop
Thd, T OEBRINE & d@RitEIZ XD

- (it) "T
T (exp(itu)) Z E Uc(y)

n=0

THDMO

[e.9]

(Zt)”;fl’(U”) 3 (_Zt):L!T () _ (3.2)

T%éoﬂnzl&btgiéﬁﬁbfféﬁﬂGM@lW@E%@E%@bT,
T(u) = T(u)

Bohd, TITuc Cr(X)IZRATHEEDP2ZDTTW?) =TW2) TEH5ILdb

b, TOZLEFRELTK (3.2) Dt D2RDEHE KT 5 &,

P*T(u?) T (u) —iT(u)  (—=4)*T(u?)
2l n T g

=0
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Thd, LihioT,
T(u®) = T(u)”

DB, T OIS S, D u,v e Ca(V) Ik LT
me=%¢nw+0f—ﬁ—u—@=%@mHWV—Tmf—ﬂm%=Tmﬁ@)

MDD, T ODERREMEZZE LT, T(fg) =T(f)T(g) EED f,g € C(X) IZx

LTHLT 22 ehbhd, BLERS, T:C0(X) = CY) 3%k L TORMEET

Hob, WEE 31 LVEMEESR e Y - XDPEFHELT, T(f)=fop, fEC(X)Td

20, FRZT(1) =1 2KEL-EREIToCERI e 2ZEL T, —MITiX
T(f)=TQ)foy, feCX)

MDD LD brb,

4 Schur OEE

THIERDOEI D=2 ) — % R~ 1FT B EHIZ DOV TD Marcus DEH [39] 2 H W THT

FIER EOEEHEEAIZEET 5 Schur DEHZE L Z PN TE D, EHRBURE n IRIEH1TS]
BRDNF N (JIVLAIZARSZ MV VL) % M,(C) TRT, =&Y —17544k
% Uy THODL, =X ) —FL WS,

Marcus DEE . HRERIYLEH © : M,(C) — M,(C) 2 ®(Unr,c)) C Untoc) B2 &
95, ZDh&E, UV e U, (c) MEFEIEL T

O(A) = UAV, A€ M,(C),

EQA

®(A) =UAV, Ac M,(C)
DR VILD, 2T, AT ADETSZRT,
1515 M, (C) DFBALERDY SIFIRD £ 5 TH 5,
BIEE 4.1. ext M, (C); = U, () ; =K Y — 175124k

SRR, X 9Ta=% Y —FH U BMATHB I L EEHMT S, U = (A + B), [|A]] <
L |B| <1&95%, 2=V =435V BPHEEL T VUV AT THE, ZOLE
VUV DX AR IET R THMED 1 THHIEKRKTH S, I I VUV = 5(VFAV +
V*BV)TdHb, |[VAV| =|A| <1, |[V*BV| = ||B|| £ 17&DTV*AV OX 5 O
SE® VBV QXA OMNES LA T TH D, §25& VUV = VAV + V*BV &
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DTVUV, VAV, V*BV OXNAKSIFIEELEEZOT—HLTWD, VAV OIS
PADEE0TH D, FBE, U VAV O (i,5) K (727200 #j) a; BP0 TRHRWVWE
THLE RIS DADNLT, ORS00 THDZRZ Moy LT |v|| =1 Th D,
[V*AVo|| > /T + a2 THZDT, |[VAV| <1 THDILIZFET D, LizhioT
VAV DX ARG A DR FIET RTOTH S VBV IZODWTHHEETH S, LAEXD
VUV =V*AV = V*BV TH 376U =A=BTbhs, DFV UISHBEAMNIRDIEGHT
Hd,

WIZ M € M,(C)y A=K ) —FHTHRNET S, M =UP LEBOET 5, UNa
ZR)—=Tdh>b, MHBP2=K) =435 THR\VDT PIZEMNTHTIERN, 72, PlE
YIEEMATHTH Y, ||P?Y <||P|P=|M||?<1%&DT, 1-P I} IEEMETHL, *
ITV =P+iVlI-P2eBLeViZda=x)—1F74ThH, PDEEEMEEL P
HBAIITHI TR &5 P2 L BAFHITIRRVWOTV = P —iV/1-P2 £V Thb,
P=V+V*EXO M=UV+UV*THDH, UV,UV*€ M,(C), THY UV £UV* 12D
T M 1% M, (C), D s TIEARN,

O

5 EOEEHEMHRIFIRD LD TH D, 17518 M, (C) WERIRTTH 5720, 25
PEDARE 1L B2\,
Schur DE®E . T : M,(C) —» M,(C) 2 EHAMPFHMEGR L5, DL E, 22X
V—475U &V BFEEL T
T(A)=UAV, A€ M,(C) (4.1)
i):
T(A)=UAY, Aec M,(C) (4.2)

Thd, Wi (41) £F (42) THEASNDIEHRT : M, (C) — M,(C) 1T EHERHILE
BB TH 5,

SEER. T : M, (C) — M, (C) 2 EHEMIFHME B L 75, M, (C) A RKTHRIEZER T,
TIZEE (FHMEEITES ) 2oT, TIXEHBMRIC2HTH S, MEIEH 3.2, 4112
£, T(Um,c) =Umc) TH%, §%& Marcus DEHIZ &L > THEwRVF SN D,

5 BUMCEODLIZY —HZREFTI2EH

3TL 4ETIX, FHEHMEGOMELZ2I =) — 2 RET 25412 23 EMEE
U HiER BRI, a3 » Hausdorff 22 F O & ZBUEHGEREB RN 57 5



Banachx Bt C(X) IFBALH (AT#k) C*EiTH S, Gelfand-Naimark DEEIL I Dz F
B9 5, DEDENNTHCER AIIRLT, AL C(My) XEHH#« AP THD, 22
T, MAlZ ADWKRA T 7IVEMTH D, I TUFCTHEMATHRC BRIXC(X) TRT
b bhd,

3E L AFTIE, BANH Cr BRPITHER LORSERRLEFRMT R 2 RV, 20
3= —fEHRETLILICER U TRZRETE 72, WHTIRR VBN O BRIZ
N9 LEHEMEHROMED, 2= —HE2RETIEHROMEL LTHKS ZEWTE
BNZA D 0 ?FERE, Kadison DEH [30] 1XZFD LD 2 A M TIIHTE 5, ZOETHR
ERCE

51 1=%—#%2&EFY 5EHK

£9, BAKC EROMD =X -2 RIF T D HEEMLEHREFHEL & 5, B
C*ERAICRLT, 20a2=2Y) —makz ADI=R) —HL W\, Uy THobHE I,

EFE 5.1. AL BeRANCERET D, HEMILEGH O : A - BWE (resp. 2F]) %
RFT 5 (P(ab) = ®(a)®(b), a,b e A (resp. ®(a?) = P(a)?, a € A)) & &, OIFHERK
Btg (resp. JordanYEFREAG) & KiENd, S 5ITHEG« 2 HR/FET D (D(a*) = @(a)*,
ac€A) &Z O« MEREEL (resp. Jordan « ¥R EL) & LiXn b,

Ri% Marcus DEHDIERTH D, I<HONTWBEEEZTWAY, BERXRTHS
k& Ao o o7-0T, FHBFH L EWVWTAS, ifHORAL, 3ETEX T
2=& ) —RZEMEIZIED < Banach-Stone DEHDIHDOED L H U TH S,

T 5.1. AL BEBEANHCEBRET S, ©:A— BEEIEGLEHRTOU,) CcUp T
5, ZTOLEP(1)eUpgTHY, Jordan x-YEREER J:A— BPFHELT

®(a)=®(1)J(a), a€ A
Thd,

BB, T ONERTHDIL2md, uelUs 35, O(u) e UgBDT||O(u)|| =1
Thd, WiZac AZHOHKELTE, 51T o <1&LT—HBMEELDBRVNDOTES
T2, §HLEREDr e HIZXNUT (ar,x) = (ax,az) = |laz]|* > 02D Ta®> > 0 ThH
5, ¥721-a?>>0THD2IT D |a| <1 &0bN5, EB (o <1&D

(1= a*)z,2) = (z,2) — (az, az) = ||z]|* = [laz|]* < [|lz[* - lal*||lz]* > 0

PEEDr e HIZWHUTHNT S, Lzh>TV1—a2€ ATHD, TZTu=a+v1—a?
EEDDE U =a—V1—a2ThHYD, V1—a2lF1—a> DZHEATHELTE, Lz T
a EAHLTHDEI NS, wu=uu =105 ;ul, ULEro>oTCTuw*Hba1=%kX1)—T



D5, Flra=u+u BDT||(a)] < ||| +]|P(u)|| <2THD, Lo THKIZHD
& ae AIZHUT||0(a)| <2/ TH 2,
BARIZERED o € AT L Ta=9C 4950 Thh = § o0 L K THDH 5

a—+a*

lo(a)] < @ (

THb,

ONI=R) -2 RFTEHDTO(1) e Us THD, 5L Py=0(1)*®: A— BIFE
RTHY, Og(Uy) CUgTHH Oy(1)=1Th b,

Oy B Jordan x-HEFEEMLRTHD Z 2RI LW, Z2ZTCHE K 0 e A REEIZ
DIEES B, exp(ita) = S0 W ¥ 32 v MEREEIIFEEDOIEK t € RY ’DL\’CA@

n=0 n'

TCIZIPUORS %, F 7z« EHEOEGMED S (exp(ita))* = exp(—ita) TH D

a—a* . .
Yt (55 ) 1<l + o = ol < aal

(exp(ita))* exp(ita) = exp(—ita)exp(ita) = 1 = (exp(ita))(exp(ita))*

THENOHTRTDELIZDWT explita) € Uy TH D, Oy P 0y(Us) CUg THDHE
HRRAERZETH D O(1) = 172D T

[e.e]

(it) ”<I>
o(exp(ita)) =Z (é of € Up
n=0
ChB, (T ) = i, e o
2L (—it) Dy (a")* = (it)" Dy (a™)
o (3 e (3 e -
n=0 ’ n=0 ’

METRTOEB TN UTHRILT D, TZTtD LIROBREE LIRS 5 L,
0= —Z(I)()(CL)* + Z(I)()(CL)

MM BDT, dy(a)* = Pola) THD, ZOXBVEEOHEHCHK 0 € AT U THAL
T2, aHOHETH D LAEROBERBE R TN LT b HAHETH D, LizhoT
Dy(a™)* = Py(a") TH D, £-T(5.1) &b

- (Z (—it):l;’o(an)> (Z (it)"(:!o(a")> 52)

n=0
DT RTOEB IR UTHRILT B, (5.1) ICBWTt D 2RDEEHZELIKT 5 &
*®g(a?) (—1)*@o(a?)

0= ol

+ (—Z)Z(I)()(CL)(I)()(CL) +

Thb, ULIzH-T
®y(a®) = Po(a)?
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N AIRVASR
WiIZ22o0BHCHE K e, be AL Ta+bbHOHEEZZDT

Do(a)? + Dola)Po(b) + Po(b)Po(a) + Po(b)? = (Po(a) + Po(b))* = (Po(a + b))?
= ®y((a+ b)?) = By(a’ab + ba + b*) = ®y(a)® + Po(ab + ba) + Pg(b)?

THLMS
Bo(a)Bo(b) + Bo(b)Po(a) = Bo(ab + ba) (5.3)

N RVASR
BRIZae AZERIZED D a=b+ic, b= (a+a*)/2, c=(a—a*)/2i ERT I LD
TED, §2Lb,clZHCHRTHDSH S (5.3) &Y

Dy(a?®) = Po(b* — * +i(bc + cb))
= Og(b)% — Dy(c)* 4 i (Po(b)Po(c) + Po(c) Do (b))
= (Do(b) + ig())* = Po(a)?

Tbhb,

O

EH 5.1 D% & LT Banach-Stone DEMPES IZHRE D, F72175ERIZZEER (prime ring)
72D T Herstein DEM [27] & D Jordan [ GHIIFEREGEENKFFREGHRTH D, Noether-
Skolem DEMIZ K O A EHROEVBIRE D, LizA>T, EH 5155 Schur DEHE
7D,

5.2 Kadison OEHE

B O BRI D E RS 4 % Zlik U 72 Kadison DR [30] IZDWTikR 5, 47415
M, (C) DFARAERD Ui (extreme point) &1 = XV —f75 2Kk & —E 325D TEH 5.1
1% Schur DEFIZIGHTE 5, B(H) DEEEEDT C* OPFARAKRORITZI =2 —
TRV R ELHMENTWD (cf [12,30]) 2, LHEEGEEERE4NE 1=
R —%fRjIFT 52 LIXERIZH "D (of. [12, Lemma 6.2.4]) . > T, EH 51056
Kadison O EMNEBIZHKD |

Kadison DFE®E . AL BEENHC ERET S, ©: A - BEREENERHEES L
T5, ZOLEP(1) € Ug THY, Ao BDEAD Jordanx RIEEL J BEEL T
O =0(1)J THd, WiZuec Uz A»S BDEAD Jordanx FIFEEMS JIZx LT,
dP=uJTP: A BEEDDL, I EFEHHEEHRTH D,



6 Nagasawa DEIE

=) —HEREEFTIELZRT S Z2I2L D, Banch-Stone DEHE & Schur DE
M, U T—#&IiZ Kadison DEHZFEH U 7z, BAIN C* BROGEITIE, REEBEHES
PREE SRR Jordan FIZE R T H I & 22 =R ) —HOEGFMHITIREE TE 72, BAH
CHERIZIZaA=X ) —=HRICEEL, 222 ) —HIIEOMEE L EHERDT, ThEHE
FI92EHMERIBIIERTIZLICEENR) DFHENIEHE, LrL, —KON
FoNBIZiZa= av—ﬁﬁﬁﬂqﬁétm;iav@wx,,m%/ﬂh&ﬁmwﬁﬁ%%@
DFEX Jordan FEORHEIZ E KT A HHVHEIZ R > 2 L IFEVWEINR WK T 5, ER]
B D DL ZNF INETIIEBEBRDANR L= ) —ThHdH, D L5020 EDOF
PB4 RIE D O EZ REFT 5, AR ZH & U T Nagasawa DEHZHNT 5,
Banach-Stone D EH DIFHETH 2 BEHRDOI & iELGRIEAZ L WS, BAR AT C* B
EAER & 7\ EAE RN & 72 B /N F w NERX Banach Z2 [ O [ 0O S5 R A% D3l 8 A
ARL B0 WS EERDOD L L K DMFERRINT WS, BIBERDM O 2555 FH
BHRIIHEGHRIEAZTH 5 Z & 1% Nagasawa DEH [46] & L THIGNT WD, iﬂﬁ’]_‘f
1 C* BRIZEIBER 72 D T, Nagasawa D EHE T Banach-Stone D EHL % BBIR DG AT ILR
L7zEHEENWR D,

Nagasawa DER . T % HHBER A 7 SEEER B @J:’\O)%E??ﬁ%%f'tﬁﬁﬁgﬁif HhbHET
5, ZDEE, T(1)I3MYEHLN 1 TH LW HEBTH Y JIRADS BADEITTERE
ULTOREEHRTD 5,

Gelfand HZRIZ & D, AN 5 BADLZTEE U TCORBEGIIMA A 7 7 IVZER- EO &
FRVEFIZ TR TE 5 DT, Nagasawa O EH IS BEIBIR DM D 25116 ZAG W SR E 41
HEAMIEAZTH L Z L2 TR L TWAS, de Leeuw, Rudin and Wermer [10] 1353712
[k DGR % 2 72, Nagasawa OEH & [FRRIZ, HALFIMNR D Lo N—F 1 —Z2/ H*(D)
DOEFMEGSOMEIZIGA L7z, £72[10] TI&, N—T 1 —ZE[M HY(D) O EER

SERRE RO IRE I N7z, 1Z2E < U T Forelli [14] 1% HP(D) EDA4F & I1ZR S 7
WHEHBMIE M GG 2 o7, D&, ERIBEHOZEM L OERGIE T 5RO
DEEANATOND L DT> 72,

Miura [41] (cf. [22]) IZHALTEDIED A" BISER " OG54 12 S5 LB S 515 &

RFE L, Nagasawa D EM ZHLER L 7=,

’ T

7T EHRERHSSLRDIZNFYNBLEOERHEG

BRERE 7 95, BFEFLHEOBEMNMAEZ T L, T0O LOEEBEEGERT
7 =) TRIEDFE PR T 5 & 5 D2k

W(T) ={f€C(T): > |f(n)] <}

nez

10



VD | fllw =S| f(n)| & 7 v & U3 F w NBRIE Wiener B8 & &I1E 2 BALIH: B
FATHNF v NERTH D, Wiener ERIFEFIZER] (1 (Z) D Fourier £#135 %\ & Gelfand £
HeFEZDHILINTED, Wiener EROEAH 73 ER

W, (T) = {f € W(T) : f(n) =0,Vn < 0}

EW(T) &N FunzEfle UCERHAER CH D, EBr:{nheZ: n>0} > Z28H
FeLTT:W(T) —» W (T) %, feW(M)IIZHUTT(f)(2) =3, f(n)z"™IZ &b iE
5L TIZ R EEGHSHMEGTH S, —F W(T) OMAA F7VEMET CTH Y,
W (T) DZ BN D TH 0 W& IXEATIER WA S, W(T) & W (T) i NFy
NERELUTHETIZRY, 20 X512 TNFunEife UCERMREEY — NF v
ELUTHD\WiE Jordan /N F v NERE b’CI_JFFéJ I, —MITIFEDRNZ DN D, Hi
BETIZRAALESIL, BANC R (RIFBATORE IRV S 2\ [52]) , BIEERIZ TA
FunZEl e UTCERREE — NFunERE LU TH D WL Jordan /N F v N ERE UTH
Bl Al TNFINRTHD, DL BHEEZEONF yNGRIE R WEDIZH
ZH6N5, AHOGEIZEWTIX, Jarosz 12 X 5% [28] X Jarosz and Pathak [29] D
EAVARY SR

7.1 Jarosz OEHE

Jarosz [28] IZBAIIG & RIF T D R EAILEFRB GG L iR e U TORPEHTH
% & DR EMTTRANF v NB R F D IV ADORIZEIRT 2 Z 2 IT KO IEL TS, *
N, Nagasawa [46] (T & 2 BEER, de Leeuw [9] I & % Lipschitz £, & 51T Cambern
[5], Rao and Roy [54] IZ & % Lipschitz 5%, HHchi) B DB, M dii B DB 4 & D
W5e% 51T, HEERER DN v NERR N F oNEl] LOFERMESGEH DO -72H DT
HY, KEDT—<THHd [NWNFunEHe UTERHRE — NFunNgELThH5
Wi Jordan /N F v NE & UTHEIE]D 2 HIRIZHR o 725N 72E8m X TH 5,

& 7.1 2GEEMIR? LD/ VL pTp((1,0) =1 2A72T502KkE2P LB, peP
WXL T
D(p) = lim (p(1,1) — 1)/t

t—40

LEDD,
E%@pePaﬁszx)@ﬁﬁ@@ttfﬁ@?é:tdp&ﬁ%éﬂfwé

£ 7.2. 22 N7 N Hausdorff 22 X 12X U T, A% C(X) DEERII 222 TEL
Bﬁ@(’i BLHDLT B, A LD VL (seminorm) |||« || D la+ 1| = |[|all| (a € A)
EALTEE, ||| F1ALTHD VD, T2 T HREFRICHERE 1 %2 & 28T
Hb, ALDINVAL|- |2/ LT, pePHBELELT | =p(] |l |- ||) THBBEE,
|-l &2 p-/ VL&D, 72720, || ||eo W& EBR VL (sup norm) TH 5,

11



3282 bk Hausdorff 2] K &35, K EO&EBAEEGREIE £ iz LT

% f @ Lipschitz # & £ &, Lipschitz BBV ERTH 5 £ 57 f % Lipschitz B & 1T
R T DR

:%yeklw%y}

Lip(K) = {f € C(K) : L(J) < oc}
AL TR STEER T dH B, Lip(K) ITIEZ RS /) WV ADVNERTE 5,

[/ lmax = max{|| fllo, L(f)}, f € Lip(K),

[f1l+ = lflloe + L(f),  f € Lip(K)

BREFZFOHITHD, WERZL L LT, Lip(K)I&/Va |||y (58, Fl17 VL ERR)
(2R U CERALHPE BTN F v NERTH D, ZORKA T 7IVERIZ K TH D I LA
5NTWS, I T (Lip(K),|-||1) (BT, Lip(K) 8T 522 EH5) % Lipschitz
BREWEE, F1 VA, p(z,y) = |z| + |y, (z,y) e R2IZHLT, p-/IVATHD, max
IV (| |lmax ZF DRI LIZT D) b pla,y) = max{|z], [y} 1T D p-/ VLATH
D, D(p)=0TH5, max /I AIE K B2 JEL ED 5725 51 submultiplicative Tl
BNDT, ZOBAE (Lip(K), || - ) 25T Y NBEETIEA N,
A FREAXI [0, 1] o> 8 2B e o) FTRERE I A D & 722 2 BT T % S BR OO, 1]
&, AV A

£+ = 1 flloo + 1 e f € CHO,1]

12K D BALRE RN F v NBITH D, ZOMKA T 7 IVZERIZ[0,1] TH S, max
J VI
[ f lmax = maxc{[| flloo, | f'lloc},  f € CH[0,1]

X 0, 1) ED5EH /) )V AE 5 Z D, max /)L Al submultiplicative TIX7Z\W, ASEHX
[0, 1] FO#RHEBEIBAARD 5 72 2 AL WAL STLERIZ B [ARR R VA EHRTE S
MIZTIFEMWT D (p4] RESHRDZ L),

Jarosz DEE . 2237 b HausdorffZBH] X LY IZH LT, AL BEZhEhC(X) &
CY) DEZMILH D ZRCEBBEEREEL DL T D, £z, pgePel, ||-|ald
ALEDp-7 VA, || |gl&B ED g/ VT3, I6I1T, T:A— B% (A ]a)
5 (B, |- |l5) DENDEEERPLEFRMEGHRE T, T6I1T, T(l)=1&95%, 2D
E, Dp)=D(q) =0Tdhb s, £72IX AL BW regular (Jarosz DAFE) TH 57251,
T X ER V2 (sup norm) (ZBLU CHEHMEHRTH 5,

ZEMH] A Miregular TH D Z &L DEHIL[28, p.67] ZSMRD Z &, A DHEALHY P EFATHN
FIYNETHY, X DKL T TIVERTHDEH51E, Aldregular THD, L7zhoT
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R T71.A B%, ThENDDpqe PIINT D p-/ IV, -/ IVAIZ K S BEARER
AN FYNET X, Y DENTNA, BOBKA T T NVEMTHL LTS, ZOLE,
T()=1THDEI% (A, || ||a) 25 (B, - ||5) P EADRGHE LI SRS T 125t
LT, S Y - X DEELT

T(f)="fep, feA
MDD, FHZ, AL BRANFyNBE UCERERPTH 5,

EIEER. Jarosz DEEN O TIX LR WV AIZET 5% EHRTH D, Lichi->T, TIFA
D—KEEA A DS BO—EEE B D EAD BRIV AIZEE S 2 RS SRS T (2 Hh5R
TE%, 95 Nagasawa DEFIZ & D TI3% Tt LTORBESHRTH S, £-T, *
DANDHIRT : A — BIZZLERE UTCORKEBLRTH S, 5 & Gelfand Himiz £ 0,
HMD Y - X DEFEELDDD,

O

Jarosz DEFIZHBIT DM T(1) = 1 EFAREWTH 5, Weaver [61, p.242] 1& Lipschitz B
B 652 TERIZ, WHW 25 max norm & W Vz N T w NZER O 4 BE R G FE
BHTIZOWT LR VAIZBE U TEREHETRWE DT, MEARFEHZETRWIZRL
TW2 ([62, p.61] ICEHEUHIDD D),

Jarosz DFEFL & [28, Lemma 2] DJHFEIRIK, BKESHRRT A T4 7LD DTH
%, FERHD TSR 7 8 II MBI 72N D, RIS T 2 DDBEIZ L D FHAR TR D
CRES, FEMIX [19]12d B,

7.2 Lipschitz IR EDFERHER & Rao and Roy DfEE

Lipschitz 8¢ L OEHEEEHROISTIE de Leeuw [9] IZ45F D, Cambern [5], Rao and
Roy [54] 12 & D B kAN D & [FRFIZ 8 ige i) TTRERE AL 0D /3 o w N ERP iR iy B £ D 3
FTYNBROMELHES N, FHEIIED ETE OBEHIZL D ERAMEDR LI NT
W5,

Rao and Roy [54] (ZHAZPAKH] [0, 1] EOBEEA 5 7% %tk Lip(0, 1], C10,1] & #ixS
BRI AC|0, 1] EDOFHEEGZMEL 72, BEOWEREKR L L TIZCY0,1] C
Lip[0,1] € AC[0,1] TH b, f € AC[0,1] (resp. Lip[0,1], C'[0,1]) IZD2WT f" € L'[0,1]
(resp. L>[0,1], C[0,1]) TH D, F&/IVALIE || flle + If 111, [ € AC[0,1] (resp. ||f |l +
1f']loos f € Lip[0, 1], Cl0, 1]) TH %, REEZMILFHEMEGIIMEBSHIEHAZTH S Z
EDRINTWVWD, LB AC|0,1], Lip[0,1], C'0,1]1&Z DF1/ )V LAIZE U THRAE
BHIT N F oNBRTH Y, O LORHEREEHM SR IMEARIFEARZRTH L Z
EWRINT WD, 51T, BERFHEIZED, L(f) =|fllw, f € Lip[0,1] THDZ L
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DS, a8 7 NEEEEZERT K AZH U T (Lip(K), || - ||4) £ DRSS SR E 4D K
LOEHMEGERAVCCHATE 2N E S aMEE LTI Tk,

Jarosz and Pathak %, Rao and Roy DRIEEIZX U THEMR " fi#” % m U7z [29, Example
8, I Tk T MEBZEM K (j = 1,2) 12X U T Lip(K,) %25 Lip(Ky) ® EAD
EEEERI TSGR T 121 LT T (1) 25%ExHE 1 OERBMTH D Z L 2md T T
FChotz, [T(1) = 1WRSNTULE AL, T(D)T TR LT [29, Theorem 4] (cf. [28,
Theorem]) ZEALT, TH K LOFEREEGHIZET 2MEAKRIMEALTH D Z LHEE
HTE %, |T(1)] =1 %m9729IT [29, Example 8] Tl Lip(K;) D RO ZE[H D BALERD
Ui i (extreme point) ZFRTWD D, ZOEFRITIIHER TS RWEFADH D, Jarosz
and Pathak OfZIIARTERTH D & I N7z (cf. [24, pp.152-153]) o FI/ VL EED T
Lip(K;) DX ZEH DO BAIRDOIG RO REE, BAETDH, D &b EENLHEITSRE
IZIZTETWAR, Hatori and Oi [24] 1%, HDFED " RT MIVENF v NEE” EO2G
BRI ERMEEROE 2 RE LT (cf. [19]), ZFDERIZ, Choquet HlgmZ FH\ TR
ZE D HEAIRD UG R D — a2 i L, [T(1)] = 1124572558207z, HRELT
Rao and Roy DR % HAL I B EMIZHEIR U, £ D@ THW Jarosz DEHL 28,
Theorem| DFEHHDEEI [19] THL KBRS TWS, F7z, [19] TREHREKEGHELD A
BJEITH S Z & D Lumer’s method IZ X 2FEHE R L TH 5,

7.3 BAMHRCRICEZ EB2EHRENSLB/NFvNREZDEOEFERRHER

Nikou and O’Farrell [47] (X2 MVEEGD 57522 H SFED /N F v NE %2 B DO &
F AT ([25] D Def.2.2 DEHZD AR Y FHZBMD I &), Hatori and Oi [24] IFEALHYA] #
C*BRIZNEZ L D2EMIP SR NF Iy NRTWL DDDOFM %2 A9 5 D% LRIETIY D
fl& e+ U7z [24, Definition 4], LALEYIIYD#IE, Nikou and O’Farrell D @YY -DHi D
Bl b DTH D, M VL% SD Lipschitz Br, BAIT#a C* BRIZ4E% & 5 Lipschitz
DS BH .V LIZBT B8 v oNER, E I TTRERB I R R ORI v LB S
LNF B, BALE R C* BRICME 2 & 2 i ) AT RE BRI DR/ OV MZREd S
NFYNEZR EIX L AEYIOMOFITH S, LELEEI DM O S E SRR S
413 [24, Theorem 8] TIRESI N7z, TNL VAL MR NNF v B (HRKRCY)H
fb) 129 2 EH % [19, Theorem 14] T R7z, &5 5DEED S % Rao and Roy D
RADIREINE D, HiED LELEYIU DI > Tk X7z B HNE, S EG 2 MES
A TRET 2B A BMEARH DA BI BITH 2 Z L DFEHIC, #EEIH-D>H DD
YEF B45 % Blid U 7z [25, Proposition 3.2] Z AWz TH 5, mESHIFHAZDREL
IZDWT, [19, Theorem 14] DFEHATIE, Lumer’s method % F\W7z3EH%Z 5 A 7=, L #
EYIE O HR L C(Y) fE LI, CY) IZfE% & % Lipschitz B2k Lip(K,C(Y)) ®
C(Y) IZfE% & 2 @i I ATRERE D & 72 5 N F v NER C1([0, 1], C(Y)), CHT,C(Y))
EETIVIZHRILLZNF v NRTH D, 2232 bk Hausdorff Ef] Y 81 SESDOHES
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2% Znl¥, Lip(K), C*0,1], CY(T )@Tﬁﬂgﬂﬂﬁt%ié’&’bf‘%éo
Rao and Roy DRJEDIEE X [24, Theorem 8] TH X 6N 72HY, FOHRBE I N7z (19,
Theorem 14] D/ WL DA T WIETRDOT, TITEELH %%fi@‘é

# 7.3 ([19] @ Definition 12). X &Y % 23> /32 b HausdorffZEfM &3 5, B%C( )
DEMNTLEGUMAET X DR EMHMTHE L (Vo,ye X ITRLUT, f(x)# f(y) T
5£5 fe BWEETS), ThEE (oD / )V AIZELT) A‘%wﬁ%f‘a@é
Y95, BIRC(X xY)DEMTEGLHABT, BoCY)C BTHY, TNEHED
NFYNETHD LTS, I5ITX XY WBOMAATTIVERTHY, BIIELELE
(feBROIEfeB) 95, 51T, DFDRMMAKV IO E BIFBOEREC(Y)
fELTH B E\ND 2 &) T2 N Hausdorff 220 M L EEG G4 D - B — C(9M)
T, kerD=1® C(Y) %2 D(Cp(X x Y)N B) C Ca(M) B VL5, JIVLDSM

1Fl 5 = 1Fllsoxxy) + |1DUF) |ocomy, F € B
AT,
BT A2 P B AT BN o NEROD Gelfand 28 FOEZED B D&% AT,

EHE 7.2 ([19] ® Theorem 14). 2> 827 + Hausdorff 22 X; (j = 1,2) XL T, B,
3 C(X;) DEATESTHAERT X; ONETHT S L L, TOES (S0 /L LIT
BLT) NFunBiThDET D, B & B OERE CY,) ELTHE LT 5, FED
FeBjk, Y; LT|h|=1THBEED he ;) 1T/ LT,

X = h)Flig = [1F5

MO DE T B, DL E, T B, — By % EEEGIVSIEMEHRE T2, T5L,
Y Eh[=1ThdheCYy) k, HltEHRo: Xox Y, —» X THRED y € L IZHLT
o y): Xo = Xy PEMEHETHLED L, FAHEGE Y, - Vi BPEELT,

T(F)(z,y) = h(y)F(e(x,y),7(y), (r,y) € XaxY,
PIEED F e B ot LTS 5.,

AEIHZR SN2 D\WTIE [24] & [19) 2 BRI N7z,
Bj % LipschitzBR& U 72 2 #H T2 LIROD XS5 TH S,

% 7.3. AT MEHZER K, (5 =1,2) £ 3287 b HausdorffZEfY; (j =1,2) 128
LT, K; EDC(Y,)E Lipschitz BAERBIZH ) )V L& E D723 F v B % Lip(K;, C(Y;))
95, ZON, T: Lip(Ky,C(Y))) — Lip(Ky, C(Ys)) 2 25 EEMIEEFEM 545 L 5,
T8, Vo L|h|=1ThdhecCYs)k, HEGHKo: Xox Yy, —» X, TEEDy Y,
AU To(,y): Xo = Xy PRNEREMEGTHL LD L, AMEGE Y, - VI BERE
LT,

T(F)(z,y) = h(y)F(e(z.y),7(y)), (z.y) € XaxY)
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MEED F € Lip(K;, C(Y)) I8 LTHLT 5,

EH 722BEHATIE, vy e Y2 12/ U To(hy): Xo = Xy BWREHEEHRTHD I L
DA DEBFFFEHTE B, EED y € Vo TR U T (- y) : Xo — Xy DR ERHEHT
BB ElE, WEH Lipschitz R TdH 5 & WO RHFRFHBIZ L VIFHTE 3,

2R 73 I2BWT AN b Hausdorff 22 Y; 2 1 6702050295, CF))
CEBHRRCIEINFyNERE UTEHFERMER TH S Z &5 Lip(K;) & Lip(K;, C(Y;))
INFYNERE UCHHBREETH D, IRBEILT 5 Z &20D 5, Rao and Roy DR
WXL TH D,

T 740 VAT MEBEER X (G = 1,2) IZRHUT, X; EOBERBUE Lipschitz B
AR Lip(X;) IZHI VA | - |leo + L(-) ZRED D, TORE, RHEZREERME G %
T : Lip(X,) — Lip(Xy) &35, 5, [T(1)] = 1 THY, XSIZHEFHETH
0: Xy = X\ DEFHELT,

T(f)=T1)f o, f € Lip(X})
MR D LD,

EHEEIERMES T - 01([0,1],C(Y1) — CH[0,1],0(Y,)) DB EM 7212k D

MDES>TH2D:|h|=1THdheCY,) WEIEL, HMHEEH @:[0,1]xYy, = [0,1] x Y,
T Y, 5 Vi DPREELT, FEDy € L IiTH LT plt,y) =t ¢t € [0,1], £/
elt,y)=1—1,t€]0,1] TH DY,

T(F)(t,y) = h(y)Fle(t,y),7(y), (ty)€[0,1] x Y,

PEED F € CH[0,1],C(Y1)) 28 U THAIL Y % [24, Corollary 18], $#iZY; 21 FES
T 554 1% Rao and Roy DAER [54, Theorem 4.1] TH b, 72T #HAEE Lze
& CHT,C(Y;)) LORRERBIPERMEBRIZ O WTE FEKOFRIER 7.2 & 0 E)
N5 (cf. [24, Corollary 19]),

Lipschitz B X Eige 0 T RERI 2R IZ 1L, A/ IV ALAMZE max / VAT LU DHNF
NZEE LTD VLD DS, TD &SR IVAIZET B HEEMEBROIHES BRI N
TW5 (cf. [4, 33, 34, 35, 36, 43]).

8 HEDFEENDL

B IEIRD & 5 B0 5 DML EAICIT DN TN S,

EPRMEERITRENE (52, E) ZAGE L\ REFIEHEE 41X Mazur-Ulam O REELIZ
KD IR+ EB L o DT, FEYEMEDED S & TOMHZEE H S (cf. [35, 36, 41, 42]),
A LOFEHEE A : Mankiewicz [38] 1/ IV A ZER O EAE B S O M O 42 515
PHEE AR ) )V NZEE R RO ERBTEICIETE S 2 8, Ldi> TENIZFERE+
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EBDOTH S &% U7, Hatori and Molnar [23] IZHEALH C* RO =& ) —ff D
] D F R G4 EAE T W T 2/8 (positive cone) DD Thompson 5 FR G- % if5E LU
7zo T D, Positive cone LD AFEDRHEIZ K 2 FHMEROMEIEAIITONT WV
% ([44] 72 DBEXHEE B I N\0), Tingley B [58] 1%, /b L Z2f 0 B ALERTE D
D25 E R T HAIT ) )V AR RO ERMGHRITHR S 20 2fEE LTWD, %
S DMZERH 2D, KHENTIRSHE2IRTDGE S RIBFIRTH S, Peralta [53] ¥ EDBH
XikE ZREI N7\, FEITRESBREDHR L U T Mori and Ozawa [45] 23® %, HALHY
C* BRDBALBRME 7 SAERE D /N F w N2 O BALERTH O 25 F ERE G 4R 0 E 545 & L
TERICIRET 5 2 & 2R LTz,

- R2 MUED Lipschitz BRO B OFFEHEHOMTIZENT, NI MLz CrEBRET S
ez EMUZMELRDH D, Oi [50] 1FT75NfH% & 5B 5725 Lipschitz B LD 1 %
RIFT 2% 5%, Lumer’s method 2 H\WTHRE L 7z,

9 {81 : NFyNnEFE L TORFMKE L FHERERMME

ZODNFYNEE B, & By ITBWT LB A FEIEER S . B, — B, BEHET S
LE, OB Y B, INFUNEFELUTARTHI EVD, 51T, S HWEEHCH S 7%
51X, By & B, FEFEHEHEARTH D L VWD, HEMEORMEIZ NN v NEE OIS %
e L, —HEEEE R ORI/ N v NZER] O R fa i & D&\ £ TRIEIZT 5D T,
M TR AMEEREZERICLTWS,

NFYNERE LCRF TS TROMENRZ L85 C(X) & OY) OflE—> EiF 5.,

Bl 9.1. BEEDONIMEEZ X ={(z,y): —1 <2 <1,y=0}U{(z,y):2=0,0<y <1} £
XMAY = [-1,2] ITANS, BET:C(X) = CY) %, feCX)ITRLT

f(x,0), 1<z<1

(T(f)(x) = {f(0,$_ 1) — £(0,0) + f(1,0), 1<x<?2

YEDL, THY, TEARSERASHIEZTHY, TOMAEZ/ VAL THS, £
7, X LY BRAMTRZVOT, Gelfand iz &b C(X) ¥ C(Y) 3ETEE LTRI
TIEAW,

10 {48%2 : Banach @& & Mazur-Ulam O €&

P EEREZE] (Banach O [3] TIXSEfPEEREZE[M %2 F-space & £.5%) F O35
BEEAGDY affine (RUE B4 +ER) THD0E S 0%, Banach DL LTHIGNTWVWS
[3, p.150] (cf. [6, p.94]). BERRITTDEE 1F Charzynski [6] IZ K DRI NT WS DY, —
ROGEIFSHTHRMRTH D L BDbND (cf. [B5]), / IV AZERITIEIR\ F-space D
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ffil& U T, Zygmund F-algebra, Privalov class, Smirnov class % 0 [E R B D 72 922 [ 78
B2 (ct. [20, 59]).

Mazur and Ulam [40] (cf. [3]) i&, /IVAZERNZE T 5 KRB EHPEREZ 2 £ 12K
T2 (BATOFEHOR (10.1) OE I HFEY) »ﬂ?ﬁbf:aﬁﬁﬂ%gz.to Vaisala [60] 2
BEEHZ 5 2 7258, O RAMBEOFEEZ W TWS, AN T Viisalad 71 74 72
o T-REHZ AR R B, KRR 22 ] (V A IZHBWVT, d2y—x,z) > kd(y,x) (z,y e V) %&
ATZTEBE > 1 DFET D &5 BBEIE, FAROIEHGETE O EORGERRE 4 I1E
affine TH 3 Z L DWVENNS (cf. [55, Theorem 2.8]), —MITHRIZEEREZEM TIX LF D &K
PRAN=VSE Y- [0)=8 =S R RV A AN

Mazur-Ulam DEE . g 2 /IVLAZER E P S J VLB F O EA~NDEHMESRE T 5,
ZDeE, g—g(0) IXEMREEBLTH S,

FIEBA. RIE Viisild [60] DFEHD 7 A1 7 1 TIZ & 5,

FEEDa,be EIZHLT
) (B2) - 200
2 2
EREETATHSE, TIT, MEOED =, ¢ =20 p 50 N =|g(c) -
E9 %, A=0%m7,
0 E—-E%Zopx)=2c—x, v: F > FZ&yu)=2d —ullXVELETDL, o3
EBEH/T, olc)=c, pla)=0b, p(b) =a TH D,

lp(x) =zl = 2]z —c]| (z€E) (10.1)

DD ILD, YIZDWTHFARDMEED KD LD, €I T, h=pogloogl h: E— E
EEDDE T E LOERFHTH D, HIC

lo o h(x) =yl = lle(z) = h(y)ll (10.2)
PMEED 2,y e EIZRUTHOIDZEZ2HWT
1% () = ¢f| = 2"+
DEEDOBERBE IR U TR DILDZ DD nDE, (h=1D&L X :
[h(c) =cll = llpog™ ooglc) —c| =g otpog(c) — ()|
=[lg~ o vrog(c) = el = [l o g(c) — glc)]| = 2llg(c) — ¢ = 2X
THY, |pohlz) =yl =llel@) —hy)l &9

22 = 2]|h(c) — el = | 0 h(c) — h(e) | = Il(c) — b o h(c)]
— e — ko h(e)]| = [A)(e) — <l
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nDe ETELX
2N = [|R®) () — ¢|

DN L7z L Tn+1DE & :(10.1) & (10.2) ZHWT
2"F2N = 2| (¢) — ¢|| = [lp(h*(e)) = B ()|
= [lp(h®" D (e)) = K" ()| = -+ = [[g(e) = K (e)|| = e = h® (e
Thd,) —Sih(a)=aTH2DZLD5 ) (a)=a?RDT
2N = [ (e) — ¢ < 1 () = AP (@)|| + [la — ¢l| = 2[le — all

PMEEDnIZRLUTWASDT, A\=0Thb,
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