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direct sum Z&JEZERIZ DN T 3)

EREE

On a measure space having the direct sum property (3)
Kingo SATO
1. IC®HIC

Zo/NRTIE [11, [2] T U7 finite subset property = & D Z2f, localizable 2/, £ L T
direct sum B HRIEZFIC OV TH X 2 O0HEAFANS.
4§12, strictly direct sum O —fR{b TH A S EEA T 5.

2. measurable element & supremum O &

(Q.8,u) 2ELEBMLET 2. 1" A2 TNhZFh e oBASKIHARE, ARIEE L, 1,
pr—TEALEENCH B0 —fieldE B LT 3.
S EFRAEEZ L ELADOELEKET . THubB,
o= {BEF, u (B) <}.
BE 21 ACQIHLT, ROMEAb>%EE FET % ADmeasurable element &
9
U« (A—-F) =u.(F-A) =0.
EE 2.2 (Q,8,u) ZHEZRES 3 £48ELCFISHLT, ROME%S HDBE T % supremum
& & s
() FAEdIZH LT w(A-B) =0, >
(DBesn () oMHEEs:TEE, ¢ (B-B) =0.

EFHE 2.1. FEF% A C QD measurable element &3 3 .
(1) u« (A =p (F) =p*(A).
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(2) u(FAG) =0 #3Ge§lid, 7 A D measurable element T 5.
(B)BEF&LFTBEL%, AN Bid measurableelement & UL CTF N B % & 5.
ZEER.
u(F) =pu.(F-A) +u*(FNA) 83XUPu.(F—A) =0, u*(FNA) <u*(A)
&0, (1) OELOARER%]E, F1c
ux(A) Sps(A-=F) +u*(ANF), ux(A=F) =0,4*(ANF) < u (F)
£, (1) 0oEBOLREX%21B3.
s (A=G) su.((A-G) -F) +u*((A-G) NF)
Su.(A-F) +pu.(F-G) =0,
ur(G=A) =pu.((G-A) NF) +u4*((G—-—A) —F)
su.(F-A) +pu(G-F) =0
&b, 2 OXxEEHB5.
u« (ANB-FNB) =u.((A-F) NB) su.(A-F) =0,
U+ (FNB-—ANB) =p.((F-A) NB) su.(F-A) =0
&b, ) OFEREES.
3 2.3 M % AC QD measurable element REN S B ELSIKET .
% 72, M% measurable element 2 & D Q O LA E L LA OB I ELEET 3.
TE 2.2 (1) MATZ2EL o —fieldTH 3.
(2) M BFTEHLBHE TH L T 5. 4512, A ' measurable kernel F (i.e. A DF 72 % measurable
element) b TiF, FIROBRTR/NOLDOTH 3 :
u (F—E) =0 for all EEm,.
F 72, A % measurable cover G (i.e. A C G 74 % measurable element) % & Ti¥, GIIRDOEW%RT
BRAKOLDOTH S :
#u(E-G) =0 for all Eem,.
(3) BEFITH L, Mans DM, N B.
EEBR.
£3, 2.(B) =u.(ANB) TEHZNB3T LOEAHEB AT LOPETHZ I LITEE
5.
TCMmZBASH. - T, FHic Qen.
1, AEMI S, Z D measurable element & F & 4% &, A°ld F° % measurable element & LT H
o2h5, AAEME 5T, {E} cmis,
AL (ULED) £Z2,2,°5 (B =Z, 1 (E.—A) =0.
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TabBL, pu. (UE.—A) =0. #i2, uo (A-U,E) £u.(A-E) =0.
PlEins, mMmETE2E&L 0 —fieldTH 3.
Wiz {E,} cm, &95. §5&,
Aa(UES) =2, 2, (E) =%, 4.(A—-E) =0.
THbLL, u. (A-NED =0. £+, ¥z,
ks (NE, ~A) <p. (E,-A) =0 kb, N,E em,.
& T, Abimeasurablekernel F 2 b2&: 942, KEEm, Ixf L,
u(F-E) €u.(A-E) =0.
& 72, measurable cover DA IC b RIBEICTRYE 3.
(3) DERIZER 2.1. TTTICHMT ».
EB 2.1. —#ki<, A ®2> D measurable element E,F Oz, Bi% : « (EAF) =0 13 b
AT KL, IRDWZ B,
EE 2.3 (Q,%,u) % finite subset property & b DHIEZEM &4+ 2. ASB*THb, /-, E,
F % A @ measurable element & 3 411¢,
u (EAF) =0.

EI-I‘

BA.

EEDOBEF ik L T,

v ((E-F) NB) su*((E-A) NB) +u.((A-F) NB)
Su.(E-A) +u.(A-F) =0.

i€ - T, finite subset property & » x4 (E — F) = 0.

RIS LTu (F-E) =0 2%, chhroEEIABONS.

%. A € 8" measurable kernel & measurable cover Di 5% & TiE, AEF.
i, (8" CBTHB.

SEBR.

measurable kernel % F, measurable cover # G &4 5 &, FCAC G »hDEM2.3. LD
#(G—-F) =0. iz, AeTF.

IRIZ, supremum DHE 4% Hif 5.

EE 2.4 (Q,8,u4) % localizable 73 MIEEZER & U, 4K/ C § O supremum % B &4 5 .

(D) ENEEKS DFI D supremum 18 51F, 1 (EAB) =0. #ic, EES iy (EAB) =04
AIcEE, Eld o O supremum Tdh 5.

(2) BEAEN OB BZEAIED supremum FBEETH B (IS, g LN 3B).



50 ks

(3) GCE [resp. ECG] foral EEw %% GEFMNEETNIE, BUG [resp. BNG] b
& @ supremum T3 5 .
(4) sup {£ (E) ;E€ew} =u (B) = u*(U;E).
SEER.
E B @ supremum ® & %, ¢ (EAB) = 00K Z DEHES S5 5 M.
ST, ENu(EAB) =044 3E75. FHEOASIEESE, t(A-B) =0IKHEE
L,
w(A-E) <u(A—-B) +u(B—-E) =0.
F7:, BES TR 2. O%&MH () A& €id, Bhspremum i 52 & &0 (B-B) =0.
- T,
w(E-B) su(E-B) +u(B-B) =0.
ZhT (1) oEBMNFRINL.
WIS, BEADOWBELIED supremum 2 N &9 5. ¢ LEH2. 2. OFKMH () £3kTH5,
£ (N) =u(N—¢) =0.
XT, GCE foral EE4 KN 5GESHEHRTIETEH. FEexiTHL,
u(E-BUG) £u (E-B) =0.
Begnu(E—B) =0 forall EEw % & k€,
g (BUG—-B) g (BUG-B) +pu (B-B)
=u(G-B) =u(E-B) =0.
7, bOI—FOBELRABICTE,INT (3) DEERMNREINIL.
Bk, (4 oXxEERT. FKFEexIHL,
©(E) =4 (ENB) +u(E-B) =x (ENB) =4 (B)
L0, ELORERXNE SN ,
Wiz, A=UE & LT, A® measurable element # F &35 &, BN F & .o D supremum &7 3.
£, KEexicxt L,
wW(E—-BNF) spu(E—B) +u(E-F) =u.(A—-F) =0.
4, BESHu (E-B) =0 forall EEw A2 BT &F 5L,
L (BNF-B) su(B-B) =0.
xT, (1) &9, £ (BA (BNF)) =u (B-F) =0#£25,
4 (B) =4 (B-F) +u(BNF) =x (BNF) =<pu (F).
B, EE2.1.(1) &b, #(B) =u (F) =u*(UE).
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3. (Q.8%, u*) "DHEBK

finite subset property, localizable $£, % L T direct sum ¥ i 2T,(Q, 8, 1) & (Q,8*,u*) O
DHBHEERE~<S.

FE 3.1.(1) (Q,8* u*) M finite subset property % & TIF,(Q,F, ) b finite subset property
b,

(2) (Q,8,u) Htdirectsum 2 PIEZEME S,(Q,B8*, 1*) b directsum HBIEZERTH 5.

(3) (Q,%, ) » finite subset property [resp. localizable #, direct sum #] % & Tif,(Q. T, u) b
finite subset property [resp. localizable 4, direct sum %] % & .

SEER.

BEAEHSMTHEMN, FIZE (1) ZUTHRES. n(B) >0 2BeEF2L3.

BE8* & b B*D finite subset property 70 5, ECBh20< u*(E) <7/ 3E EB*NEHLET
5.3 %&, E®Dmeasurablecover G (CBEHN3) EFNEELT, u (G) =u(E) TH53.
75L&,

GCB »20<u(G) <o,

EE 3.1. localizable HIZ DWW T, WMEHTOHEBHEIEELZ L.

EE 3.2. (Q,F,u) % finite subset property # & DHIEZEM &3 5. (Q,B8*, 1*) A localizable
ThHh, hoFH:

(iii) B* D K JLH measurable element (EF) % & D

A8, (Q,8, 1) b localizable TH 3.

SERA.

AEEBOEABHEE T 5. RE L D supremum B € B*NFFE L, F 7 € D measurable element E
EFINHFET S

T, COENLDsupremum TH 5 & %R

1) u(A—E) =0 forall A€y,

LR, EEOFEF st LT,

u((A-E)NF) =u*((A-B) NF) +¢*((B—-E) NF)
su*(A-B) +u.(B-E) =0.

%€ - T, finite subset property & Y # (A —E) = 0% 3.

(m) BeES#%, £ (A-B) =0 forall AES 42 L TEBDTETHE, 1 (E—-B) =0.

B, supemum £ £ D p*(B-B) =0REBELT, FEOF T, LT,

u((E-B) NF) =u*(E-B) NF) +u*((B-—B) NF)
<u,(E-B) +u*(B-B) =0.
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#€ - T, finite subset property £ » u (E—B) =04 3.

ULl (4) (a) »n 5, Ebig ® supremum TH 3 & EDRE Rt

EE 3.2 LowEETid, (Q,8* 4*) O finite subset property IFKE X N TV, F 12, &
(iii) 2B*=FOWMMOEBENZRHETHE L1, (Q,8*,u*) ~OHBHLEB =T LDMN
KEOBR® S 5.

4. strictly finite subset property

EH 4.1. (Q,8,u) % finite subsel property % b DZER & 4 3. & :
(1) # (ENB) =0 foral BEw=>u (E) =0
EHLTREBOMAKRS C Tl LT,
Q—-UgBCN, TZTu(N) =0
HKAEZNEFHEET S EE, (Q,F,u) iEstrictly finite subset property 2 d2& V5.
EFE 4.1, (Q,8, 1) »tdirect sum 4 HE M D & X, strictly finite subset property & strictly direct
sum P RMETH 5.
SEBR.
(Q,%F,u) M strictly finite subset property & 6 2& U, o = {A;, i€} 2 FFEO*x —HE LT 3.
SIIEHLLOFH (D) £HlTho, RELD
Q-UACN, ZZTcpu(N) =0
HAENEFWEETS. Ht-T,(Q,F, 1) 3 strictly direct sum T&H 5 .
i, (Q,F,u) Hstrictly directsum TH B & U, 4 C T 2 EHAL.OKYE (1) 2HLTE
BEOMAREST 5.
£ AR LT, (A, AANS.,u) i localizable TH % M 5, & A N 13 supremum B, (C A,
LtWNB) €EFrbD. 5L, (BLi€ll Wx-SFEELS.
HoT, RELVQ-UBCN, SZTu(N) =0, §3NEFNELET 5.
AT, BH24.(4) &b p (B =u*(AUUKE) £h o,
u*(Q—UE) spu*(Q—-UB) =0.
ZNIEK® B strictly finite subset property ® %77 L, FENE SN .
EIE 4.2 (Q,8,u) A strictly finite subset property 2 & DI &1, (Q,8* u4*) i finite
subset property % & .
FEER.
Feg L, u"(FNB) =0 forall BE (B8"),&T 5. FBEFITHLBE (B8"), 105,
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u*(FNB) =0 forall B E F,.
F N B @ measurable cover % E, (CB WM 3) &3hid, u (E =0.
LIAT, S HEEHE () 2457, §5&, = {(B—Es; BEF) CFodBSMICEH
() #5TH5,
Q—Us (B=Ey) €N, ZZTu(N) =0
HBENESHEETS. B=U, (B—E) &< &, FcQ-BCN.
iz, w*(F) =0 hEERIBShL.
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