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19374 F., J. Murray — J von Neumann 2 Rings of Opera-—
iors BRERTDIRLT, TOM RO B L 08t s e {nLL DRTNB AR, LOF
4 & LTHREDTORED—D0D cliss ADFFa~F2H5X5bDEN T Do %
LTHER » ORBIUMASTAI N TE T RIN TS0, IFEAROER DA
explicit CHREAIATHENL 5&:5}:9:1% Zkxl 955-5 6¢tﬁﬁi%<b§ Lr
B, TDHI Iz ONWTHR—-KE, K, FROBEKBE ¢ DOBRrBMEINILRDT,
Z&T von Neumann & factor #Egi& DBR, EMENTNS factor o

PR OWTHET 5 LT 50 UTES TicREwOX LS. FHiRAE

J. Dixmier ® (5) it X3o

§ 1. von Neumann @ factor HREESHE

von Neumann #% 19374547 factor BEICDWTONR, N & 0ES

HOEZZEX, #nat factor Wi AEEFZONWTEL 3,
. § 2 countable group ¢ automorphic EH
S CiEED countable group 2% approximately finite factor

@ outer automorphisms @ific‘: LTERINDE WIHBRERRT

§ 3. Factors O examples

Tt von Neumann L3k factor OAHSOWTHWSNRBEEIZDWT
#% Schwartz, Pukanszky OBRIEZONWTORDe
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BEARCOWTHEE CREINTERIHREYHENT 50
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§1 von. Neumann ¢ factor L HEAM
¥4 von Neumann 23 Rings of operators (19374) CHAREID
factor HEnbELTHBTLIZL £30
(X, u) e[ orinsi BEZeR, (1= 0)
G » coﬁntable ergodi¢ m~group in X, fwo,TEDH AE G HLT,
x -+ xQ ;-;x _1:@ one-—~to-’-onev mapping T, :
(1) E< Xpopnbi 4 (E) =4 (Ea) for all ¢ € G
(i) (za) f==x(af)
(i) free:m((#€X|x=2a})=0,if ax1 (Sunit of G)
@) ergodic :#(EAEa)=0 for all d€G = u(E)=0
or #(X-E)=0,
2B coe g LY (X, ) hikot 5 nfelkzEnds:
@EG cHLT : (ug f) (x) =1 (% a)
C QELI™(X, @) KHLT: (Lpf) (2) =0 (%) (%)
THE ug i L (X, 4) ko unitary {fEHET

(el (X,n)

V={ug|2eG}, L={¢z]per™ X, )}

Lsie A—uy 8 G » L2 (X, #) ~o unitary 8¢, L L2 (X, u)
_ta)‘maximal abelian ring T&5e
Kic L2 (X x G) — L2 (X, ) ® ¢%(G) LTroL> IAERR T ERT S
a & G LT (UgF) (x,8)=F (2cz, pat)
P& L (X, u) €L T: (L, F) (x5, 8) =@ (%) F(%,8)
ZDE & von Neumann DEZRHERRARDLSILK B0 '

(Fe LI (XxG)

Em 1. G & (X,4) b ergodic, m—group AbIfERAFER

M= R(Lp, Uy |QELT(X, n) . A€ 6)

i3 factor Thoo BiczoiE L2 (XxG) = L2 (X, #) ® ¢2 (G) #unb
L2 (XXG) FotrmERITIERGHESY, e Te ML

T~<Tg, > a,p€G + Ta,f= bpy 1) Ug=ig » Pc® € L7(X, 4)
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DFEZL T Be £2T TE M LT

tr (T) ::if’sol (%) du (%)

EEHTHL |
) #(X)<opex tr(-) M o finite faithful tracei/Zy,
0T M RERE, '
2) #(X) = oLz MR

ENDDEE | |
D #({=*})>0, for all x¢ X A M 318, ¢

® a4({x})=0, for all x& X ABix M 2%
TH o

HUE®D von Neumann o factor M TESEmic st 354 (crossed
product) afﬁwy‘i‘if%&';é:m:&%‘:uf%@;57::%%5:3"50

Aw (F537) kv~ bEH H EOfRERT, tr (-) %0 faithful
normal trace, tr(a) =<a@d,, §;>, 7 (Ady = (& $) =HxrL,

G & A s—~automorphisms ®(countable) group '
£T 5 (A G imk? a €A ofky a% B T2z T3)

IDrE G ECEBIN, Hy A BB X, o d®ag TRL

S={2¢ec a@*"afﬁfﬁ@@ a ZBRNT a, =0}
©®&, S ik *—operation %

| (ZGGGa®ad)(“:ﬂ€Gﬁ® bﬁ):za’ﬂé(}a/@®aabg~l ’

(Zyec®®ay )= Spec® '®ay’

LEBRTHE S 1k s — RIS L Be
W,—HK AR H L standardly i act LTunand trace vector ¢>0
ZHWT A€ G LT H LoERE
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u(@) @ oag, #,aa~1¢0

wiEHETHE & —~u(d) 3 GO HAp faithful 7t unitary %%’C:%&:

automorphism O 2

« a€ A

u(@*au(@) =a
LEZBNB. £TT fy =H® ¢ (G) ki

cTis, ZC,@e5ed o (53(7)2{2 ;:ﬂ)
LEHTHE A — Uy 3 G o fy £~® unitary £HT
U, (a“® 1) Ud:a“®1
@«

B OTEDe ST A® 1 ik A€ G wERCHALT A=a@®1l—-A" =2 @1
LEHTHE, | ' |

. W gL
(AUa> (BUB) = AB Uaﬂ
T a,
(AU "= AU,
£D07T
G = { Sy A Vg | HRED @ 28T Ay =0}
Ll &

5, 020, 8 oAUy Ag=ay,®1
W EDT S ¢ @ REETH o
i AR k} o weak closure = A ® Gt X5EAHE 0 (A, G)
L&D | .

3
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tr (Ay) , if d=1
T(AczUa) _'{ .
», otherwise

T (U ecAeUx) =2 T (AgUy)

8L T(-) (A, G) d trace ic/xh Gy® € 2 .T ® trace vector
27850 , _ . :

MERTHE abstract algebra OBADEARTIEALR %)@ DTN BER, X
XD~y van Neumann O factor B2 THE A £ LT maximal abelian
ring L 229 G &LC m-group G VDD XRBZINS L 0 automorphism
L DT (A, G) mEDRdDIMEE B,

i, abstract algebraddFADEAHOTOERICHLTIOBRARKOETEE
WY TEBTKCERRTETHS S0 ‘

ER 2 BEOR(A,G) O T L T—Bi{ t,} < A BEELT

) |
A : 7 —_
I =JiyoTaVy » Ty=ty®1

74 . - y
2 i metrical convergence HEWKT3

3

BSSE !ngl L LT — % ine Kaplansky ") densxty theorem
ﬁ;‘)"—"’ directed family{’l‘('U }Qw : T('U . T(strongly) .

[ T | <1 |
T €@ ry 7 tf{“ o A T(I)zgae(;(tg“@; HU,, [tg’[§1
T — T (strongly) £0 J(¢§=t )€ ~0 for a1l e H, ¢ec
e, { t(“l Z}mg Aeg G wonT A o strongly Cauchy kx>t
s—1im t§ )_ta z»mg?zm ot tP @1~ ty ®1="Tye TnEAns
N

TE®ey =2, TgUy (E®e) for all £€H

i €4,



i Sy g TaUg (E @€ =0 &y Ty=0 PS5 ;6 Ty} R—Bic AT
%o (READ) , »

W, U EDL S EBRINCEARIZIWOTS factor /g3 ‘i_»u\é'@;;:%@]@
BRITH 503, TS DV TREBEENR L PRDFTDNDe
| fl A xeu~wbER H ko |~factor &¥5E .E&‘ﬁ’:bmé;iez A 0
unitary RS u  wl=1ABbONEND. WE G XLT u & 1 mbaRIN

% A @ automorphism group &§5&

1 1
*(?I »—2-1
1 1

-2-1 71

iz /ﬂj%.H@gz ((x)_t@ projection T, &0‘, H»D
11 0 [tu 0
F= ( 1 ) Yy +\ 1 > Yy
0 S w! T
iy (A,G) @ center BT %0 #>T (A, G) i3 factor TRRLv
LreaoT (A, G) a8 factor /3 7zdDSMFRFOEC L5438, T DN
TRKRDEES , 4 BEETH S5
8/ 3. A% faithful normal trace tr (.) b OBREFAKRT

% A O automorphisms (O group &:‘3‘50 A, G 5K, 2BETS
a%é%%e. (A, G) iz factor TH5% : o
1) G 12 ergaodic TH5, 1> G-FREZX A D center Dot A1 O&HTH

B

2 ba=ab% (ax1) for all bEAKGH a=0 THbo
BE  SyecAeUae (AG)N(A,G) eT5e

5 (bag®1) Ug= (b®1) (F (2g®D U = (¥ (2¢®@D) Up) b®1)
=3 (ag®1) (b ®1) Uy  for all bEA

£oT bag®1l = aab‘r'l@l for alld € G
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a1 orE bag=agh® | (b€ A, EE) , x0T LD ag=0 |
@=1 Ot& bay =a b. (be A, EE) koT at A, iof;yAamx~
(a; ®1) Uy &%, cAskUp LABATEHLMICLY a; =X 1,

i, e., X AgUyg=241 (GE&Y) |

EE3TiR Az factor KRLAORY A % f_'actor i:ﬁEZ).é:?‘k@viﬂ4&i
EEBTHD S0 |

P 4. A % faithful normal trace tr (+) &éoﬁ’,}ﬁﬁ factor

T, G % A® outer automorphism group & THITELR (A, G) 68
# factor 'C'%/’j.so' '
WE  InmiRTick A wHRE factor, @€ G(Ax1) eTirek,

ba = ab% for all beEA = a=0

BEED 0T & BRI Lo
B, I=aArs& I 12 A OFfl{77v. —FHRE factor lxdif
#oT I=A 00 I=(0)o L I=A 5B a BEAGEEAY @ 25 inner

automorphism é:.f;"_)fbéﬁo iz I= (0, #in a=0.
Xk (6 , (73 , (10}, (25), (34)

§2 Couhtable group ¢ outer automorphisms &L TOXRH
FIEIDOEE4 Iz L5 L HRY factor O outer automorphisﬁs (Dugrroup
Q%OT(ﬂ}i%@%éﬁﬁiﬁm‘facto_r iR nb, outer automorphisms
Q)yﬁupmkﬂﬁﬁﬁﬁmt01<5cCnmohfﬂ1958¢%K thit— B A ME
E® countable group IRFESX t}U«JU}Wﬁﬂt@ approxxmately finite
factor @ outer autoxnor,phlsms O group &:L’_Cﬁékﬁﬁéﬂ%gk% ,
SEAL oo iz 196 1EXBERINy IR factor 0) outer autoxfxorphisms
D group & LTHRGE LxBEL » LOERITEFFICTLS L wRLre MTE
nERTCLCT B S

von Neumann bx Rlngs of operators [ 6»;{_7:*”%@{}{@&3&%@’6&3
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(X, 4) 5 mBIEEr
G iz XJ:@%@%"C’, §10oBALILLY, 2 € G oL THE 1y (E) ;ﬂ(Ea)
C(E:p—TIHES) wfEbk Mg 44 BIL THESENE T 5 M free T ergo—
dic RTErEET B |
:maéﬁmiﬁw?é:
E# G 23 measurable THriik, 4 rFfE (HiinEk) & G-FREXR
HWE v AEET ILETCHES D B |

i pu(E)=0 = y(E)=0
v (E) = v (EQ) (E: TS, aeG)

§logsLAtk LY (X, u) kT

/"dﬂd \ %
€ G iRLT ; (ugf) () = \“;Z' (x)) f (xa)

(f€ L2 (X, m)
‘(,.oe LP(X, ) /LT (Lpf) @ =90 @ f (®

CLEHETBE @~ ug B G OFRCKY, B £ =L (X, 1) ®¢?(G) kT

' : ' dptg V2
aes G LT (UgF)(x,H) = \——;1«» (x)) F(xa, 8d)
R (F& L2 (xxG))
P e (X, MEHLT: (LF) @, 8) = @@ F (@, 8) |

B 5 (X, 4) ,GrliomE s
1° G 7 measurable = Mz I®x 28 7

2° G # non-measurable =M x[&

THBo ‘
XT, G »fE&D countable infinite group &1L

a={a=a(g)|a(g) 1 G oFREALTITHTRO}

Ew&d o, BEAHLT (a+8) (g) =a(g) +8(g) (mod 2) rE#HLT
A % group rEZ Be ' ‘
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X biz,

a'={9=0@ [¢@ 1 A oRRES LTI CliCR0 )

ELs O R A IR EE2 5,
kic Xg ={0, 1}, z0LoNE #, »

mo({0))=p. ay({1})=a, qa=p>0, piqe=1

LERLE @ ARKLTHESE (Xy» fg) = (Xg» 2y) 2RHERE, DT
BEM My o o (Xas He) % (X, 08) E5<o 75 2€ X 2 4 L0 01 0api
ICEBHMEELTIVDE 4 12 X OBHHEEL T Ll :

H=1L2 (X, u) KX A xEDtld multiplication algebra L°°(X,,u)
&7 50 ' |

CCTROLSERLT 4, 4 G % X boZpdis£LD. 0

aed ;. x - x% ¢ (0) =x(a+0)
ped’: x - a%, 2P (8)=x(3) +@(d) (mod 2) (x€X,0&4)
ge G x — 28, x8(§)=x(681), e 5g(m::6(gm

Bic, o =4, ) ={(p,2) |ped, a € 4}
(P D)D) = (P A+ f) , % (3) =@ (a+d)

LEHETDE of it (0, 0) wHETL LT (¢, @) ouwe LT (9%, a) wbox
SRBHZILY , 5z ‘

(@, yeq , x—d2D; @Dy —2ais) +0(8)
LEDDZLILLV G 1B X LoXE&#BRLEZONS, D& étvw):mnﬁmzo:.

o1 (X,U4) £ free, ergodic ¢

@ /Q—“—p“—:% NE& X i measurable, ¢

@ q>p>0 0rsx iZ non—measurable ,

2 T



L}:bsa;ﬂj = HQ® £ (§) kT
aeA: (AF)(x,(¥n8)=a(® F(x,(¥8))

€€ d : (UgF) (2, (¥, 8) =F &%, (¥,8)(0,a)

[dstg \1/2
pe d’:  (UpF) (%, (¥ 8)) = |— (%)
du

\

F(‘x‘;a:' (¢ ﬂ)(?‘)’ 0))

ERBL. g a) =Ualpenie, (9,0 ~Uga) 2 G O TN N
" @ unitaryXFHT, fOTERS L EROOI LY
M=R (A, Ug,q)|A€cA®1.(p,a) €0 )

=

1 DS
@’ q=p=-3 Dt& [[j~factor T, approximately finite,

@ q>p>0 o & fi—factor,

Kic g€ G CHLT 0 LROBBRwEHET S
| (g, ) — (¢, =(p%, af)
czie, af(h) =a(gh), ¢¥(8) =¢85 hH.
xLT A, =L3(X,u) ®¢2 (o) Lo unitary {FAEK Uy (g€ G) =
(UgF) (x,(¥,8)) =F (28, (v,8)%), (Fe ,‘9 =L2(X® g ))
L s B | |
“  1" ((p,d)%@, , gEG, a (EA RLT
Y1 Y%p,a)% = Ypare
Uy AU = A8 (L_qb (ABF) (x,,cwlr.ﬁ)j:a(xg“l)F(x.(x!r.ﬁ))
LedhoT g.—-> ﬁg 24 G 0)/9, ~o uni tary EBT T-—aUg..l TUg (T e ™M)

i M ¢ automorphism 5% 56

—_2 8



2" Zo automorphism iz outer THB I &ARDE S LT 10 5o
e ,dL1UAD G DL outer ThnET3&,

"ge G, gxl1: T->U TU, # inner

s,

ueM': UT'TU=U_ TU, for all TemM

e T=Ucy gyt U0 o U=U_ U o /U =
Uco,a8)e p Wio,q)l @ € 4 =P  fis Pukansk ickaug

R(VeEME| V' PVSP)=P, LrsoTUE P. £oT Uto,ay=
Ulg,aey (€€ 4), a=af forall @€ do XoT g=1 %iYFEo

Bl bz £2TK § DEIC ORI K D FEE HEEH X Nrco

SEFEG. (6 £&®» countable infinite group éiﬁfﬁfgi:/vf\'/vrg‘:UFaﬁ

to approximataly finite factor (% factor) @ outer

automorphism group ¢RAFICERINS,

Xk (1) , (8) , (11), (12), (18), (21), (24)

§ 3. Factor o examples ol

EAROT IR , MEREOMAE expeicit LFBRBOWRZBATIIL , £1
TXDOUEZ ECETHHIDHDI0ELERDIENWIEROMuz , HHILWED factor
BATERET IR WD E WS BEH Orze BB group wf el 5T LCEDT§2 TR
Bm,r:{‘éjﬁiﬁfilé outer autormorphism ¢ group i:;éﬁé}#ﬁ’z{‘ﬁn&i
non—isomorphic BRHIDNRZ LN NH? LI DTH B Ll , TOFERET
Hiziz von Neumann wHANWDTHINE ,KicDRBZL5% factor »a#T
% &5 MEH O R L FT L TITR oL TnE RS RnTh 5 5.

CTTRETCEHLNTNS factor DL, tnefBEToHERZO<B3 L L X
S0 ,

%4 von Neumann i f;—factor @W‘J’S:§1’C'0)Nr:7ﬁi\tl‘) » 123 2z 8
KD £ 5 b2 Urce '

G % discrete countable group &L, ¢t (G) DLtOGOFHEREY
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vg 1 (vgf) (h) =fg=1h) (fe £2(G) &L, V(6) =R (vg|lge 6)
Exie THEL
V(G) 75 factor &> Cg={h-lgh|hE G}z infinite forall gxl

775:&9;:0:&271?1,”%;: G % locally finite g.roup ThiE V(G) i1
approximately finite factor T&h5 :c‘:%%ﬁgﬁbt‘; %bL-’C, INnEfho
I;—factor 2R TosrdkolT (I') #HALK.

EE ITj—factor M ﬁi'{ig (F} wHOoL NS DI

"Tl Ty BM,e>0; 306 MY tr () =0, tr((TkU—UTk)*(Tk U-UTy) ) <¢

i=1, 2, -+., n
WO DL L TH Do

Emo7. approximately finite factor it® (I") 235, ® %2

Bokgmedo free group &75L V(P) BYHE (IN) wérikw [{—factor
TH Bo | | |
fFERIE von Neumann { 9) iz & %o

i factor @ example DWW THEHES TONKL, oo factor & [~
factor & IS —factor OEKE LT%%&@%::@~L’£ST«'C@%7N‘E%nrczob‘f
HB0, FoEHBT CRLAELIC || BCREMTARAVDONELET 50 —H TS w~
v p2efil ko approximatly finite factor #i?"ifﬁﬁﬁé:fgéC&ﬁg‘ﬁEﬂBn
ThBmb ‘HI-—factor C non—approximately finite factor CHMH
BCROSDAKAET Bt HMERRBROEEAME: L TESNERTH 5411 96 3
£ J. Schwartz AInEMRLT. CnLOE& 19564 L. Pukanszkys
F® factor 4:0@1\1 y B TIRWDDDHFEETR LI uTCné@%%EE%Téo

¥+ L. Pukanszky ¥ 4 factor %A@ TArdERRRCKONYT (L)
2EHAL 120

Tk (FARE A HE (L) zdos0ni0r

E{uk}CAu,: ﬁv-—-,lim.ukz(), s—1im u; aup=a for all a €A

K—eo0 koo

BB ETH Do

L —=30—



w2 8. li— factor ¢ (L) #b20b0& , kb DHBEET o HEOT
TN b REETR . ' :

T ORBOFERED S 2 ORORRIC AR HDTH S, & & TREBT Bo

J. Schwarti » [j~factor 3:5@‘?5%%‘%?%&@&57&6@?%50

EH 9 MzRREDLOOEHRT, AREZHRNT fix LTn33044oks
B © xTHEoERE b oEBBETEE, V(D) , V(CI)XJI’)‘ i2& Hiz approxi-—
mately finiteT/h, BRAETARL [ |~factor THbe '

T DEBLD FE I KSR D & S I T o Bo
1) EFE b~ PEGH EOEARRE A Z8E (P) 232203501
YTe L(H) : couvex(UTU*|[UEAY N A x¢
BRD DT &ETHDo
2} A A approximately finite factor == At (P)
Bl factor V(G)e (P) = G izix #(G) =1 &5mahi— REARMGENRE
UAEAET Bo -
4 D IZRBIDXSRMER. Lo T &XIT icdikine £2T V(@) ,
V(e xil) € (P)
6) von Neumann icdnid V(@) & (I") ,V {UD e (I')
6) Misonou iLnid—~42 (I') »b TELQERKZ (I") o0 b Voximed@.
o ERRHED ST (') & (L) & algebraic T& 22 (P) i@ spatial
ThHbo Bl , BA~-#kiR (P) warps algebrairc property LLTRDED
£ (Q) #®AL Schwartz OREZEEL.
%k FAER A 2EE (Q) zdoinr

VSG C AU G o amenable, ) # (G) =A,

AL ETHBe TZiz G 25 amenable &1z L°(G) iz Banach mean 27k
THILThHBo

1) L(H) iz HEo full oprator algebra T convex I3 wea-kily-
closed convex hull z/R7. A



J. Schwartz @¥rn (P) QAHOEARBCLAWONS LD IR Inz/

WORDRER A TTo
w10 f—%& factordducitic (L) #doT, —2oiz (P) oo, fix (P)
2Hreiind OBRFEET 5o
UENSBEETO factor OFRKRD LS DTING
1 M i onTit full operator ring &L THEHAL
Approximately finite factor [(I’) 3y (P) %ébfux&)
Iy 2 | @b Ebob0
Non approximately finite factor
< : lgz?%tf09%%m&w
Joo & I # © loo®

{(L) ZHTRNHO

commutant 2A(P) #dodbo

]‘(L) 2E0b0 s .
commusant 23(P) zdrwkndo

et (2) , (3) . (4) » (8) , (93, (18) , (24) , (25)

§4 HEAHCOWTOI, ZOMRE
.;Cfﬁﬁi'C’%Cf_"o,er'CL/\5%‘8’%@@%%(:00\‘Cﬁ&60 D DRERI A AT
 ESpEC A BTLBe M5 10 EAROERLD OO TOLD, 2° HRLO
Galois theory like D& d, 3D’%é‘)ﬁ%@450’([,‘;5/&@5‘:0(,\{0)%@@50?
5o IR
lamowfmg?@ﬁﬁwxﬁﬁzﬁT%ﬂil@é%&wagﬁ%%@@m@@oa~
B ATFE2d DB AL 2 Db RAIZ LV A IN TN A0 T TRENE 2
oW Td [i—factor OHRMC X3 BEAMC OV TR~ KHIC &V EIE L B
@ﬁmﬁﬁéﬂﬁ$nfwéﬁ,Cn&gomf%(@b<m&nthf,%ﬂl2%%ﬁ%
ek E¥Be 3° z-:bt}\'C&iEEéi%é*;"!‘éii fact orfQ:?’J:%r:&aj%@;:_ot‘,rca)@a)a ,
§ 3o~ factor DHEIZOWTODIDRUEME DR ONTDDHDEDN 5o
w11 A, B mifc invariant C=1 %g3mafRal factor T 0

> A b B OEEHE, G, Gy wht A, B o automorphism QHT S
Gy & Gy ORBXILET o




D&

"9(30) :(f)'(a)”(a) for all acA, 0€G

BV HE (A, Gy) & (B, Gy) iz spatially i@ETH 30
N T < BRIHIGCIEBES DT s 6EIET 5o

EE 12 A #HBRM factor T%m invariant C=1; G % A O

outer automorphisms © group, B »#AK (A,G) o subfactor
TA®11 wautnedng

3G) I GomAE, B~ (A, Gy)

BEE EH2L0EED TEB i

EpFBEN FEAEG HLT Ig= {Ty| Te B} Lue lg 2 A o1 7
Fvo geoT Ig=1(0) o Ig=A Gy={Ae G|IyXx(0)}LEss Lt

AT factor KASEMHRIZCEES , dx0ORRBROIS3ADDHHHNAT
5o

ER 138 A »HRBRY factor ¢ invariant C=1; G » A o

automor phism ¢ A[#E ; P:{a(c A{aa:a for all d.éG}.t:&;(&

&, (A, G) 2 factor whirdOUBE+5EMr, x2=ax% for all

XE A ook Sk ae P axll, AEG, AdX 1 BNEELANWI ETH 5o

B 14._ A »AHEA factor T invariant C=1: G 2 A O

automorphi sm OHTEOMHME Coq={h~Igh | he G} BMHRUADT<TD
ge G WL T infinite “Hi¥ (A, G) iz factor THbo

§n§ 3TERX7 factor DUHEIZONWTRED IS LT LN T NS

EE 15, A 2R v~ pEED approximately finite factor,
Gy ®fEE®D countable group tT5: Gy tfHK A D outer aut-omo-‘
rphism o G THEAM (A, G) #8 (I') b 0bDRELET 5o

E® 16 A %ﬂﬁ}f;t/v«i/vbﬁfs‘i_ﬁm approximately: finite factor,

O ¥ _FHOERTErd O HmELTSL,P » A D outer automorphisms O
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