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V(B) @ Banach Z2&a L2z H

ZAKHE /NPEIEE Masanao Ozawa)

§1. FiR , ,

=if, Scott-Solovay ® Boole REEXAROBITENORK
WRICHADM, YN [(14-197, WH [4-51, Jech [31, /NE [6-12] %
ERXEYRETHh, BUERPLELTIEGROMRVBITEZRLET 3
SLFHULK D OBAREBRERBLUODO5 3. A TU, Boole R ¥
% &AW HY 3 Banach ZRMA X HFN3 L&k Y Banach FEMR
OEED AWM AV-BEOMBOTEL R BITEERBYLL, Zh
% von Neumann & % A‘w*—ﬁmbﬂﬁﬁiﬁmﬁﬁ?’%h<')7b>0)ﬁ53'§f&ﬁ¥
ZErRIBAULES. |

§ 2. W AWV-IR L ® Banach i #

Www, Banach MBOAFLELVOPABUTBLAENS
2. ZRu# AV-BE U, TD /L% Il sl THEU, ZOHE
LDWRT T Boole fi#k BTERT. LA Il RO (Hf
#9) Z-m#B X W Naxll S Hallgpllxl WFNXTDO a € Z, x €
XR2OVWTHIT 3&X, JNLA Z-HPFELWHEh, FhP Banach
%M/ s &% Banach Z-MBEWWEh 3. Wank, Z ehoOR
B AREUVUTEL C*-RU Banach Z-MBTH 35 .

X, YRLA Z-MBETE. Xbd YAOFR Z-BHNSE@
D72T EME Homy(X,Y) E#<. Homy(X,2) % X* €kU, X © Z-
HEmPEELWRY, Z20oxk Z-HHEEEFR. X DS YOLELADOHEE
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B Z-BUERBFETSEEX, X & Y LEE X
~ Y &#&L.
Z-m#HE X6 ZAOHE Il -llz: X-> ZWl&, ROZHERR

TE&x Zf@IJALLERIEND FEEDO X, YE€ X, a€ ZwrwU
T,

D x+yllg s Uxilg+ Wyl g,
2) lhaxllz = [al llxllg,
3y xlhz 2 0, P2 X=0D&XRKRY Ul xlly=0.

Z-E NV RO Z-MER Z-J N Z-MBEWER. Z-J N A Z-M
B Ix = DXzl & OWSBARTEREN S ANT—ED /L
LAhedD, ANS—EO/NVLAREUT Banach ZEMT» 3% Z-/ L A
Z-m#B% Z-Banach Z-M B M. Z 2 D0EBEMNHWBARELTSE
T C*-®,it,

I xll; = inf{a € Z| x*x S a2, a 2 0}

TEEBIXNh S Z-{8 )NV AW & >T Z-Banach Z-m B2 % .
BOXOE (bj} W, supj by =1 T i # JR&W bjby =0
CRBEXHNOGBER I S. Z-J VA Z-MBUE, BOFEEOHR
NORB by & XOEBEOEFRRZE (X @HUT bjx = bjx; %
T XD x BERXRHFEHAET 5& &, Kaplansky Z-M#EHE BT h
5. BEI, h i Banach Z-MPF TdH 5 & ¥ Kaplansky-Banach Z-
mBErHEns. Z RHLOBMBBABEUTEE AV-BU,
Kaplansky-Banach Z-lMi#WX R %3. 20 Z-J MV A Z-N8 X, Y &,
XS YOEAND Z-J NV LeRD Z-BRUREEREFET 5 & &,
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Ebh3dP, ZTOLHRUUGEVAEMRAIETS

I+2Td 3.

§ 3. Boole K\ ¥ E%X SR/ W Banach ZR A

v(B) %52k Boole X% B X ¥ % Scott-Solovay @ Boole
REEEEEET 5. W& <X+, 0-Upg>k VB o sggme
ML, 2OHRMEES X" PROISRERT 3.

X~ =4{u € vB)} [y € X1 =1 and
(3K€ R Tllullg = KVT = 13.

EC, VB mERsHh (g OEHRANEEARTOHARREE T &
T, Q % BO® Stone RHEMET 3¢, Q LOBKXKEBEERBH
ORI A AV-IR C(Q) EABERZIEBHMSENTYL S (8. U
T, B UT—BREZTAZACOTH AV-;g C(Q) % Z TRT 2 ¢&
y¥3. zozeps, — o VB moLagMEMe sy 3 RE
ZROMEPERNEBEACS VTR, ZLtomBEoMELSI &K
TZEBFHEIH S, vB) oL a R El XOoE RN EME
KXty sl o> BRDE>RERT 3. o

Dx, vy€ XOfM ur Tu=x+yl =183 (VB ¢
M—DxEL, ThEHU x+vy &#L.

2)a€ 2 x€ X0 ur [u=aul=1&#%% (VB
TIME—DREL, ThEBU ax EHL . |

3)FNRTDO x € XCR2VT, Ixllg = Il xllg.

XTC, ERMAEMNMBOBBLRDVT, ROETEEBLRYLED.
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EH®3.1. VB L gMEl X OFRBEME X~ W
Kaplansky Z-M# T» b, B, X~ ¥ Kaplansky-Banach Z-Wn# i &
200 E+HRMHE X » VB Ky Banach ZRBITH B 2L TH
3.

X, YRZo0 VB o pagREmEeys. vB) R
EgekoRny VB Banach =M LX.Y)p OF KW E W
LIX,Y)* %2 &35.TE€ LX, D~ &33.To VB meppg /L
LA IThgexy. xB, vB) % x, yoW@®ESLLT (B35,
XB) = qu € vimy I Tu € XI=12%) , 1B » Tri->TE
gsnEmEg 1B xB) 5 yB) » 33 (gps, 1B = «x, v
€ xXBIxyB) | [Tx) =yl=1)» . 8w, %2 TB 0 x» a0
HRET 2. COLE, ROEEPKRY LD,

EM3.2. X, YR VB o gnEmey 3. £&0 T €
L(X,Y)" ROWT T X" D3 Y AOHR Z-BUERTH 5.
MIE T-> T BXROFHEARRLT LKX.Y)* & Homg(X*,Y") OO -
H—XIETH P

1) ¥FXTO T, S € LIX, N, a, b€ ZRY x€ X2
T, aT + bS)*(x) = aT*(x) + bS™(x).
2) FIRTO T € LXK, D)~ 2LV T, HTlhg = 0T~ 5.

Fi, FE0=o20 vB) pm Lo REE X, Y, WRU S €
LIX,Y)~, T € L(Y,W)"*, x € XA w220 T, (TS)*(X) = T S~(x) B
Yo,
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VB moragmzEme VB nERKUER TT ITNg €
Z2Krvd02thkpron3EE Norn'B), vy, #oT, 20
BoO hom & FW L., )" THB. <k, Karlansky Z-m#E & H
R -8 5824Kho725E%L Z-Kaplansky T&XYT. EHE3.1 & &
M3.2Hh3, HWIE X-> X, T> T~ R&>T NormB), o z-
Kaplansky " OB FERHEH I h 2 et 3. CofEFLrHERANER
FEHIES. K, COMFOLRMEEMMULS . 20 LR &
Y, ZOZSOBENABETSIIEBRINITHSS.

g9, Z-70h Z-mBEE»S VB o agMEEMoERcE
UTROEEBRY 2o,

EH3.3. Xy, -l z>% Z-J0h Z-MBETS. EEO
Xx € X, HULUT, x»x € VIB) g oM TcE&ET 5 :

x¥ = (KyY ,[Lllx-yllzg =01 =1>Iy € X}.
CDEE, FTRTOD x€ XD [x~ € Xx¥V1] 1 Tdo, ¥

B x—> x" @, x=yhold, TOELERBY [x"=y1=1Ts
ZEXVSEHKRT—N—Td 3. X € VB) s voBRTEET 3

X¥ = {x~l x € X} X {1}.

2o, X ko VB W) L s g REMOBETRORBERRT
BOP—BRFET S 8D x, vy € XRU a € ZzrR20T,

Ix*+y =(x+yMNl1=1, Ta“x”=(ax)”1 =1 H>o
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L Wx~hhg=1xiz1 =1.

EE3.3 CHEBREhE VB mopagrsmge xo viB)D i
HELrIIEFS. #IE x-»> x" i X»s X offEgEd x*B) Aaoxn
HTH3H8, ThH X" "OLHERILDOXUBROETETREX
h 3.

E®3.4. X% Z-JNU A Z-mB, X" k%0 VB mEgey
&, FEO x € XHIIHER [Igex) =x"1 =1R&Y, X
Do X AD Z-BE Z-AERER JyBEES. Bk, Iy ¥2H
CRERDOLE+HKHW X H Kaplansky Z-MBTH 32 & TH
3.

Jy 2 xo VB mumgsmemirs. vB mEgoxEHy
KROEBTREN 3.

EM3.5. X% Z-JA AN Z-mE, YR VB LA Rl
E9%5. FED T € Homy(X,Y") WHRIBUT, T=S5%dy BRERY S

€ LX"\" B —BRREET 3.

xoE®IzLY, VB nEgsEFeRIIEBTEN 3.

& ® 3.6. X, Y B2Zo0 Z-JMVA Z-mBEEXUL, T €
Homzy(X,Y) ¥ ¥ 3. ZOt%, ROZKHERRLT T° € LX,Y) #
—~BREFET S . FEOD x € X2LT [TYx™ = (Tx)~] = 1,
»2 NT g =1 TH,.
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EHE3.6 CHMEhL VB NaREMNEH T X~ > Y~ % T
O VB nEErey. - A Z-MBLER I-RAERORTHE
2 Z-norm TF T . Z-Kaplansky I Z-Norm O R WL A2BETH 5.
hEctw#r VB pNEBEOBFHHBEE2IEDIEROLII>LR
3.

E®3.7. vB) g E: x> X7, E:T-> T XO#HE
%> Z-Norm » & NormB) , ~OBMETEH 2 :9+~XTD a, b € Z,
T, S EHomZ(X,Y) BU X, Y€ Z-Norm &&x U T,

1) E(aT + bS) = aE(T) + bE(S),
2) NE(MIg = Il TH,.

¥k, BF EUW Norm(B)oo‘ Mo Z-Norm N\OERWEEF R: X >
X, Ri T> T~ OEHBEBEFTH 3. WMIET % Z-Norm tOHZAEK#
1 > REW (Jx! X € Z-Norm}) THx>h%5. B, BT E:HE
Z-Kaplansky CHR I hid, coH@HI =->0DME Z-Kaplansky &
Norm®), oMoBEREEL®LT 3.

COE®EMS, MIE RE: X > X, RE: T > T~ & Z-Norm »
5 Z-Kaplansky ~OBF T, VIB) mulgs® sy @ X 2 OBF
REANDOEBHTHIIELBREBRANS. A>T, XOFR2E 3.

%3.8. X ® Z-J VA Z-m¥BEEL T 5. Kaplansky Z-mu ¥ X~ U
ROMHRZF O AEMARERIH TH—O Z-mPETHS EBO
Kaplansky Z-m# Y MU T, & T € Homy(X™,Y) & T = Sedy %
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RETH—DD S € Homy(X,Y) h5B>h5. %, COME S >
Sedy 2 & 2 T, Homz(X,Y) i Homz(X~~,Y) & F MBI 3.

JN LR X OBREKE UBO) THLU, VB o azm X
ODHAKE UBBX)g TRITCERUL&ES. £k, E4HKL2HETSF
g v ognrrRysEEENImMAREEEe LWB)) a5
HT. XOFTEI, BUKELSBEY VB g s-TEH S
RVWZERRET.

SEM3.9 X % Kaplansky Z-m#E& L, ¢ (x) 2 LB oz
BRI 5.

(D [¥x € UBXM)g ¢ )] =1 BEVUDLDORXRE+HR
BRINRTO u€ UBX) 20T [Tow)l =1 BHEYILDZ L
T» 5.

" (2) Tax € BBXY)g o ()] =1 BBV REDOLE+HE
Hidds ue€ BX)RX2LT [l =1 BHYVYELDIETH
3.

§$4. FAEROMMERE

¥ [1831 W& >T, von Neumann 3} %2 % ® Banach ZH O # &
REVBFBAT I ERBMBILTUR, ZOomABREHOMHEER von
Neumann RO AL RHPERVERB E R >k. UH»U, Halpern [1]
ko THBEh T VI LS, HLOBHPTRVWEARZR, 20
BERHBILAMAVBDETI S ELBBREINB LS5, D&
RIBAW, HUW Banach ERIORHYVYRPLEOMHFEOHRERL AN

CERBEEUER. EB, %X von Neumann BB I R TH 3 LD RE*
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hddh L EDO$H % Banach MBFOE _HBRERMERIIEBLE+H
TH32 & [11, T, AWV-BR 318 AV-BRP Lo UV0E=
AMFREVTEBASHKH S RD»RE, ZThBHh.L0LEDS % Banach
BHOB_HEMBRREZIEBLETNATHZI I ER2RUE [2]1.

ChoDRERBIENETTHFRE Banach ZROBEFKE U TH S
hTLReZtoBYLR—KREEFXOHLS. UL, CORRFEY
b7 % & Banach 2k &£ << E{TMWIC Banach MBOEHR 2 HE
FEEVSBHTHEDULWHRUKAIRESS. RoT, COHNO
PORHELCI-TBSHERE BT o0EDSRNDY K, Banach %
oML Banach MBOFTHREREHRITIR/REZN AT EBS LT
EFREFITLWVWIETHS. HHT, RABDUTERZEBDB KD &
ZOEIRFERERBEULTVEIDOTHS. UTT, siicion P
TREODRBEUVTIHIWAFAZFREONBHRECHIIERE VL
2hb®ENUV KD,

Z Ui AV-BRE U, Al Z2FDOBERMBHBAREULTET
C*-R&¥T 3. A, 3 /0 A5 Z-MBO Z-#HEMHEABEHRD
DE&E, Z-HBpBHErwMEIhzs. Tk, 3/ 1AH Z-MBOE _HG

Z-mBrXAESMENOEE Z2-E _HEBEHEHITITNhS. AN AEHBHOD
-t mBErAE#HERNOEE, Z-BECCHBEHERET LS. KAOH

MBCOIIRBRUEBERALVT C-ROoLL2h0HEARZEHAI S
ETH 5.

C*-BUW, Z®hhET%3%5% I8 AV-B L & *@® n: A
- LBEEUVT Q) = n(A)'' & RB&E, Z-BAWHERTH
2. 20%, A ZR2FLOHBENN AV-BARELTET AV-R
ERB. Fh, IRTO Z-BATH AV-RUCZO Z2GpET 32
ENHEKRBIEEOEKRTHLOHEATETS 32 &9 Boole KK IEM
FRERLIOFTITHhTWVLS [10]1. RAXOEEREOBRVOINHUIROEHET
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EM4.1. A T AV-B Z 20BN BABELTET
C*-B&T%5. CO %, AW Z-BATETSI2LDOLE+HRH
W, AD Z-HEBEWTHB3ZIELTH 3.

COEBE, Z=CoDk¥%, 1§ [131 & &% von Neumann R D
RBHICRESNS. R, 2B AOFDLTH 3 & XX Halpern
RI RE>THEHEHATVLS., COTBLAROhLOWE ATEESER
My EHRIVBBRLESORERZABIZRORBES>H B .

F4.2. Zp-B AT C-RiE Z) 22T HFLOTXTD AW-#8
SR ZCEHUVUT Z-BATETHY, POL-HBEHTHS. HiZ, von
Neumann R LD FXTD von Neumann A B Z WHBH U T Z-# A
g D> Z-HEWMTH 5.

& Z 3T, von Neumann RO FE A&k, s B =M M Banach F
MOBOHTRE—DREEZIERMBOATL B R, IS T 3
Banach MBOHERBCh I TLR<HIh TRV, COMENEET
okBHE Banach MBOHARBLVTHEBEBOEZERBINET
BAéohRRhohIEtWHSB. 2%V, KWMTEH&U R Kaplansky-
Banach M & » Banach MTFERX M T A3 RUB B x D EBBEMBRENULUT
REedRARACHRBUTVS., ChPInBTtTBRIVAAERBEONERD
T5Y, Boole HEABEAVIZ LR ko THDTHEIIPE RS2
ZETHB. ThTU, UTORRKOOETIO— B OME L M it
U&D. |

Z-ATHE C-R A0 Z-HB% f1, TRTO x € Ak>

10
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WT, f(xX*x) 2 0¢RBCEE@MEMUENS. [EfE Z-AKE f
2, A ODER»ORIEEO—HRERENEME {(a;) o0 T,
f(supj aj) = sup; fla;) E¢RBEFEREHWETNS. A LD Z-HH
BTESREE Z-ABEBKOBUERGLUTRESZIDBDOOLHEE Ay TR
7.

EM4.3. A%k Z-MAWH C*RE T h, Ay i Kaplansky-
mMmzmﬁﬁab,AuAﬁmZ%QMﬁ?&%.ﬁbAﬁﬁ@
Kaplansky Z-Mi# X O Z-HEWHE LT hUE, X T Ay &
AERERYTS S .

=R, I8 AV-BORBRFTIRLODVTEROFERIE S h

FEH4.4. AV-BRIBTHIEI3LDORE+HRHBE, Th¥®
OHL ZREAUVT Z-E_HARNTHSZ2ETH 3.

EW4.5. AV-BRYP I HRUEUTHZ3-DOLE+LEHR, Th
BDHOCHBEBWTHSHZIETHS.
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