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Factors O KERREE & AR

REARFHE LS B4 #F 7]

ol

¥
19374 F. J. Murray — J von Neumann %% Rings of Opera-

tors %%ﬁ?éeziﬁbt, FOFEO WL mBfte 1w <DL DRTNB A, LOH
4L LTHREDDORED—DD class ~OFTa~FE5X5bDLDTinbo %
LCEHsEE » ORBEWGESBAIN THE &Tﬁ%gnr W5, ,\%A/Féﬂ)f&é“@&h

explicit CHEBEAINTWAWLSEEPNBZL%xl 955—5 BF;:E:E(E}E LEL
W, ToB I onWThR—-RE, 8K, FROHERKE t DER»REINELLeDT,
ZZT von Neumann O factor ERL & DBAR, SiEicAbBN TS factor O '
P DWTHET BT LT 50 BTES Teic RERON LS. AL o

J. Dixmier ® (5) icX3e

§ 1. von Neumann & faclor ?ﬁ&éﬂ%’*ﬁs

von Neumann 28 19374£L.~3~x7" factor X L':eb\'CO“)«\,xcﬂJ:‘)%A
;rf;‘;—a)ﬁ%@’:@%.%m% factor izDREFITDNTEZ %,

§2 countable group ® automorphic EH

I TREED coﬁntable group A appfoximately finite factor
O outer automorphisms(f)iﬁ?abf‘fi?ﬁ‘ém HENWISERERT

§3. Factors a)'examp}esv

ZZCit von Neumann L factor CD‘}%’E"“M\Tﬁﬁb'\ibzlft{ﬂégé:'?v\f
#% Schwartz, Pukanszky ORZONTONB.

§4.  BABCOWTOI, ZO#R

EAR OV THAE CRREINRER SR EHNT 5o

Appendix f(ERFZEBOER A

PLED Fhk R—~FREEORENS 23, (ERRROIE A IRAEFRO b AR I D0, EREI
ERBNEABIERRTERT 5 05 omf@:%ﬁi f@f*%é:%ﬂ?éo
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§ L von‘ Neumann ¢ factor ke BAMH
¥4 von Neumann %3 Rings of operators (19374) CTHAREAD
factor MR BHELTHSTEICL L0
(X, &) a7l BEREE, (1= 0) -
G » coﬁntable ergodic m—group in X, #n,F&8D A& G oHWLT,
x s XA V&;t‘X +oD one—to-one mapping T, "
D) EC Xnuafirbid & (E) z"/t (Ea) for all @ € G
i o) fA=z@p) |
(m)‘ free:ﬂ({xéxlxzxd})::o; if aXx 1 (=unit of G)
(W) ergodic :ﬂ(EAEd):O for all @€ G = u(E)fz 0
or p#(X~E)=290,
ETB zoe & LT (X, 4) LickD L5 ifeBRRERTS .
@ €G RLT ¢ (ug f) (#) =1 (xa)
P EeL(XL ) BHLT: (L t) (2) =9 (x) f (%)
T ug i L2 (X, #) ko unitary fER%ET

(feLll(X,m)

V:{ua!dEG}, L:{e¢l¢€Lm(X,ﬂ)}

g#e A—uy 8 G » L2 (X, #) ~o unitary g8&<c, L L2 (X, n)
i) maximal abelian ring T&5e
Hic L2 (X xG)=L% (X, ) ® ¢*(G) LTkoL> EREERTS :
@ € GicxLT : (UgF) (x,8) =F (za, pa)
Pe L (X, #) LT (LyF) (2, 8) =@ (%) F(%,8)
& i von Neumann D ATHERRBARDLIICK 30

(Fe LI (XxG)

g@ 1. G2 (X,u) F ergodic, m—-group ZbiEfFAER

M= R(Lp, Ug | pEL™(X, #), AEG)

i factor Thro Eiccop L (XxG) =L (X, #) ® ¢! (G) #ovb
L? (XxG) FolEMRRINAFN HES, e Te Mibl

T~<Tg,p>a,pe G+ Ta,p= Lgodﬁ_l(x) Ugmig » Pc® € L°(X, &)
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DEELTDe TZT TE M LT

tr@)z{%ﬁ@)ﬂNn

LEHETDHE
(1) M(X)<°°0)é:% tr () @M Lo finite faithful trace"{l:’,;;w,l)‘,
FEOT M RARE , |
2 #(X) = DL M RERY
Bo

3¢

T

NS DA

D #{=*x})>0, for all xe X AbEM I8, ¢
® a4({x})=0, for all xe¢ X Aok M Piﬁij
Th 5o

U ED von Neumann @ factor #kid TEEmic s 5547 (crossed
Product) (REUFETHEILERLTRDL S AERTT 5o

Ax (F[57) v~ bEM H EOFEMERT, tr (-) 220 faithful
normal trace, tr(a)=<a¢,, ¢;>, ' (Agy = (& $p =HxrL,

G & A D s—~automorphisms ®(countable) group
£ 5. (AeGicks a €A olkr a% e B teieds)

IDLE G FTEBRIN, Ey Ak 3EHY Ziec @®ag TRLU

S:{Zd@;(’ a®aai%f@@ a 2T aa: O}
L&, S e *——opefation %
(B ecd®a NE, @b, ) =2 Af®a bi !
¢EG a’/l“geG 8 %, 8 €EG a’p ’

—1

(ZO"&G(X@ad)*: Sgec? ®a;a‘

LERTBL S 1B » —REC B
W,—K Az H I standardly iz act LTwamb trace vector ¢0
ZHWT A€ G ol T H Lok



u(O.’) : aqSo —- ,ad“‘lQ)O

wiEETsE d -~ u (@) 13 G o HAp faithful 7 unitary £HT, B

automorphism Q 3
u(@)*au (@) =a% aeA
LEAZBND. £TT fy =H® ¢ (G) kic

Uy ¢ Ul Zpe 5 @) =Z5e gu (0 E,0 e,

z iz, 253@566@ , (eﬂ(r):{‘; ;‘:ﬂ)
Lie#THE @ — Uy 2 G df kA unitary £HT | -
UL (a®@1) U, =a%@ 1
[0/ a

o
®
ot

B Drese 5T A® 1 i AE G wERCHALT A=a ® 1 — A% =
LERTHE, ' -

(AUp (BUy = AB“’IUW

(AU = A* Uy
£0T

<@ = { 2y e GAaUa{%KE@@ a4 wBRHT Ay =0}
Lw &

Zyec*®2 | “2ye gha Vo Ag=2a4®1

L EDoT S ¢ (@ REERTH .
E# @ ®A LTO weak closure ¥ A 0 GRIBEAML L (A, G)
L FEOT N

#
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tr(Ay) ., if a=1
T(A Ue) “’{

, Otherwise

<L T(-) R (A,G) ® trace ikhY $g®€E;) 3 .T ® trace vector
275 %0 , S .

B ERTHE abstract algebra OBAOEEMEILRLEDDIZADTHEMR, ]
XicD~yz von Neumann ¢ factor Bz TE A £ LT maximal abelian
ring L %29 G LT m—group G L0 &wz3n3s L o ahtorporphxsm
w#E 0T (A, G) wEord 0l b,

i, abstract algebramiEsd (Df%/* BOTLDORBICHL T IOBSRKOEREERE
BRVTDILEBTLBERATETHS o _

ER 2 BEORM (A, G) 0% T eMLT—Ei] ty} C A #fEELT

, .
e : 7 —_

5’ i1z metrical convergence REW¥T 5
§

BRSE !Tigl & LT —a ?z%n SUvo Kapiansky ®» density theorem
&0 directed famlly{’I‘('“ lco : T('U - T(strongly) .
1 | =1

T €& 59 “[(+P)c oa: =g, .cPenu,, [tP=1
T(M»T(strongly),ﬂ) ](t('U t(’l))fi —~ 0 for all e H, ¢€G
e, { t(ul l}fiér a’é G onwT & @ strongly Cauchy xo<T

s—lim t(’U—~t¢ mﬁ%}z';‘éo £oT t(“®1—- ty ® 1 ..w’rag° TNEANWS
& o

T,(f@il‘)=2d66 a B (f@&l) for all £ €H

i €4,

T=2%,¢c Ta U
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i Zye g TaUg (E®EY =0 20 Ty =0 23505 { Ty} R—BckET
5o (EEAD) 7 | A
W, LED XS EBINCHEARRINWDTS factor /307 a,r\s'm;%@@
BAICH 503, TN DVWTREEN L L BROFITD0:50
| B A wew~wbZERH H Eo ~factor &F2L, @Ez%&.bmélﬁé: A0
unitary fF% u < ul=1/5bDpENB. WE G LT u & 1 mpERIn

%5 A @ automorphism group &9 5&

1 1
__('2”1 7!
T 1

7! 7!

I ﬁ;zﬂ@fz (G) ko projection T, x 0, H»

+1 0 [tu 0
P— . U1 +\ . Uu
0 » _z_I 0 : ?u, v_:

i (A,G) ®» center iZBT 5. #>TC (A, G) 13 factor ‘“C'm;im,\,‘
LrehoT (A, G) si'factor /5 mdD R ABHEIC/INS L%, T2
TRKROERES , 4 BEAHTEHS S0 -
EB 3. A % faithful normal trace tr (-) 3 OFREMEALERT,

G » A ® automorphisms ¢ group &7 % A,G 5K, QeHETS

& AEA (A, G) ik factor TH5 !
1) G i3 _ergodic TH%, 8o G-KZ/x A 0 center OER A1 oaTh

Be

2 ba=ab% (ax1) for all bEAKGH a=20 THbo
% 5E 2(;%(} AaUd € (Av'G) N (A» G)’ LT 5L

1

5 (bag®1) Uy= (b®1) (¥ (a¢®D U = (&' (2g®1) Up) (b @ 1)
}:—_2’(%@1‘),(1)“‘”1@1) Uy for alvl beA

IoT bag®1 =agh® @1 for alld € G
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L aX1 prE bag=agh® ' (b€ A, ER) , roT2ED ag=0
@=1 oi& bay =a b (be A, EH) xoT ae A’ roc Z"AaUd =
(2} ®1) Uy &b, cArkUp it enbllicky a; =21,

i, e., X AgUyg=21 (FHKY) .

EHE3TIR A factor KROAvDORN A % fvactor a:lsaz-arko;tﬂux
ERFTHD 50 |

BB 4 A % faithful normal trace tr (+) &-%oﬁ‘;ﬁﬁﬁ fai:tor

T, G % A® outer automorphism group & THITELR (A, G) 2R
# factor "C'Zr')éo

BRI  InmmTicr A wERE factor, ae G(dAx1) rTsex,
ba = ab% for all beA = a=20

B SLoT & wiRtid Live
W, I=aArm<s 1 B A OmH{77Pre —HERE factor 128
PeoTC I=A 5 I=(0). L ‘>I:.~A 6 a ;iIEEfji;};t:f).d 23 inner

automorphism é:.bivco'tbiﬁg i I= (0), #in a=0,
SCHER (6 , (73 . (103, (25}, (34)

§2 Couhtable group @ outer automorphisms ELTORR
BIEIDEEI - L5 L HRY factor @ outer automorphisﬁs G'Jw‘g'roup
b OTS N LDEAREr factor ich%5mb, outer automorphisms
D group D& OFHMEIARDTS B0 TAZDNTIE 1 9 5 84K, Bt ~RENME
E®» countable group &iﬂﬁ}&&w&wr%?ﬂ_};oj épproximately?_fin'ite
factor @ outer automorphisms ® group &Lf@ﬁ&:iﬁéﬂ%t&% ,
FEBHL 7 iz 196 1EFBER Ny I&E factor 0) outef autorﬁorbhisms
D group & LTHRGE L BB LOERITEFFICHTLS L wRLre LT
n’&'??‘\-tk’?‘éo : :
- von Neumann }bx Rlngs of operators i G-zrﬁﬁ'ﬁ&iﬁtwijk%@f’%

-
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(X, ) w5 BB, |
G i X EDZMHT, §1OBELILAD, CE G CHLTHE 4y (E) = 4 (Ed)
(B u—-TRIER) wEBL Uy 4 EL THERNERL T 5 % free T ergo—
dic KTERET Bo
t@a%&mﬁﬁwTéz
% G ot measurable THHLR, 4 &FEME (HEiEHER) & G-REX
HE v BEET CETCHS . An '

By i u(E) =0 < py(E)=0
v (E) = v (EQ) (E: #H%ES, <€eG)

§slogerBic L2 (X, un) ko
| (dtg N V2
: (feL(X,uw)

e LO(X, 1) ERLT: (Lpf) &) =9 @ { (%)
ai%?éa @ — uy 2 G ORRAICEY, Bic 4 =L% (X, #) ® ¢ (G) ke

e O g W |
%6 G IEHLT Wk @) = [ (x)> F(xd, §f)

“ (F& L?(XxG))
Pe X, LT (LyF) @, A= @@ F (*,8) |

LEBL M= R (U, ng[‘ EEG, PEL®(X, p))ewls,
FE 5 (X, ) ,GELFOMKLHLE
1° G 2 measurable = Mz I®8wz[&

2° G 23 non—measurable =M 3%
1_?&50

xC, G »ff&» countable infinite group &L
a={a=a(g)|a(e) u ¢ oEREALTITHTRO}

Ew& o, BEAKRHLT (+4) (g) =a(g) +8(g) (mod 2) rEshL T
A % group :E3Z 5 ' ‘ ‘
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X biz,
={9=90@) [0 @ » & oBERES L0 )

EL, O LBz A Ik eEE %o

to({0})=p, ﬂa({l})=Q. a=p>0, b+q:1

LBRLE @A RRLTHESE (Xy» fg) = (Xgp» 2y) BRHES®, Z RN
BEM Ty o p(Ras Hg) % (X, 1) E8640 58 5€ X 2 4 ED 0] Danfd
CEBHMEELTIONE 4 13 X OBAHEEL T L :

H=1L12(X,4) L3 A %%0OE0 multiplication algebra L™(X,u)
&7 B '

COTRDLSERLT 4, 4" G o X Lol £25.

aed : x - x% ¢ (0) =x(a+0)
ped’: x —~x%, 9 (8)=x(8) +0(3) (mod 2) (wxe X,084)
ge G @ x — x8, x8(9)=x(68 1), rric 08 (h) =9d(gh)

e, o =(4", D ={(9,0) |ped, a € 4} =
(DD =(F+y.a+p) , % (8) =p(@+s)

LEETDE oF 1 (0, 0) BHMTE LT (@, Q) owwe LT (0%, @) wdok
SRBHZRY , bz

(@, )eq , =2 D; L&Dy —2ais) 49 (8)
LEDDHZ LIV G 13 X LOXHBHEEZZDNE “DE ém@:aﬁnﬁbﬂ:o:

o ik (X, un) J: free, ergodic ¢

) 'Cl‘-—‘=13"——“-‘§~ D& & iz measburable, T

® gq>p>0 ora i¥ non—measurable o

—2 7



Lr#toT f4 = H® ¢2 () ke
a€A: (AF)(x,(¥nB)=a(® F(x, (¥ 8))

€€ d 1 (UgF) (z, (.80 =F @%, (¥,8)(0,a)
Qe A': ngpFJ (x-(S["ﬁ)):(*dﬁ?(x)\w

v dy /
LEBL, Up,a) =UgUp e, (9,a) -*U(qo,a) ”iUJ > A

T unitaryRET, EOTERS L ERRO@ L

B, (4082 (90 0)

M= R (A, ’U(¢,d)[Ae A®1,(p,a) € a )

@ q=p _._% nE& [j—factor T, approxima’t'ely';finite,

®
~

- q>p>0 e & fi—factor,

Kiz ge G :é:.fﬁj'b‘f 03 ’J:Zk@ﬁ@a?ﬁ%?é:
C (pew) = (@ =(gF, ab)
czie, a8(h) =a(gh), @85(d) =¢85,
xLT Ay =LI(X, ) ®¢2 () ko unitary R Ug (g€ G) o
(UgF) (x,(¥,8)) =F (28, (v,8)%5), (Fe ﬁ; =LI(X ® g ))
LEHRT B | |
"  1" (go,a)eg , gk&G, a EA IZHLT
Ug—1 U(qo )Y = Yp,are ,

Upmi AUg::Ag (czic (ABF) @, (¥, 8) =a (5 HF(x, (v, 8))

Lre#ioT g = Ug iz G m/g, b~ unitary £H:T T———>Ug_.1 TUg (T e ™)

X M ¢ automorphism »5Z 50

—2 B



2° o automorphism [ outer TZ’)%C&%?K@JZ%CLTD‘ZPZ)@
%, bLILAD G Ot outer ThRWETHE,

"ge G, gxl: T->U,_TU, # inner

s,

Ue M- U—lTU:Ug_lTUg for all T € M

.- v 1 .
et == - ., 7 frvound
ﬁLT U(O'maaéa U Up,q)U Ui Ugo, ay Uy
U(O’ag)ejp. (U(O,d)’a 6 A) ::P E?fﬁ :Pukansk Nl o £ 87
R(VEMI| V' PVSP)=P. LrpoT UE P. £2T Ugg,qy=
Uip,aey (€ 4), a=a8 forall €€ 4, X»CT g=1 &A0FE
Llbiz £0TE § DRBIC DRI K D EFE DT X Nrce '

FEPEG. (6/) fE®E®D countable infinite group IRASME kA ~L b 22

o ap’pro’y‘ximataly finite factor (JZ factor) ® outer

automorphism group LRABIEFINS,

3Lk (1y , (8, (11) , (12}, (18), (21}, (24)

§ 3. Factor ¢ examples :

BAROF R, MERMOMES Y expeicit wEHEROMTIZHAT L , UL
TZOUHZ ETETHHIDINTLOERDIENWIEROMUZ , H LD factor #
BATHE IR0 & > BIA S Ore % group &l el &5 LLLDTS 2T
51‘1,7:(‘51@%%%&4:5 outer autormorphism (O group E:&%#&éﬁ%’gﬁ?ﬂbi"
non—isomorphic MIDNRZENL T LS DTHB. Ll , SOHERZERY
frziz von Neumann wHAEWDTHINL , KizO<B3L57% factor mEET
% &5 RO R L FT L TITRORTNE RS RnTd 5 S0

ITRETILR/ENTNWS factor DflE , TN FHTIEEL»DORBTLIZL X
S0 . :

%7 von Neumann 2 [i—factor oOf#is § 1 TONREHEIY , 125 B#
RO £ 5 12 Ureo ‘

G » discrete countable group &L, Ez (G) DEoGoOFHIERY

— 29—



vg 1 (vgf) (h) =fg lh) (fe £2(G) &L, V(6) =R (vg|ge 6)
ex{s THE
V(G) » factor &= C‘g:{{r’lghl‘hé(}}m infinite forall g‘;.l

‘ﬁsbﬁc)mo:a&ﬁqb,ﬁéi G 4% locally finite group hiE VG) 1k
approximately finite factor T&5 S EEHLR. £LT, NLMO
I;—factor =458 7TsrmdickonE (I') BALK.

ER [j—factor M ﬁilfﬁzg ([‘) wHok 3 Dk

Ty e, Ty BLe>05 3UEMY D tr(U) =0, tr( (T U-UT)"(T, U-UTy))<e¢

i=1, 2, -+-., n
BV DT ETH Do

Em T approximately finite factor rt® (I") &5, ® %2

Bokgoerd> free group 75 V(®) BYUE (') dritw [j—factor
TH %o ' : '
FFEHE von Neumann { 9) iz X %0

W& factor exampleéCOb\’Céiiiﬁs’C’@'\‘EL, oo factor 1z [Ij—
factor ¢ 1L —factor OEREL LTEDNDENL—IETTOWHIYWE ST
B4, B EBT TRLz L | BCRENTRWDDOBELET 5. —FH A4/ v
v bZEfiFo approximatly finite factor &i?&fiﬁﬂfﬂé:‘@écaﬁzgﬂgn'
Tndmb ‘Hlﬁ—factor C non—approximately finite factor CHiZ[E
BT DAIEAET Bt AERI R OB R ME, L TASIRCH 511 96 3
£ J. Schwartz ﬁicnw}@z‘%bfco CNrVXx19564 L, Pukanszkyn
B#& factor mobf»@@f&m%®@ﬁﬁ?ﬁbnouTtnéQ%%E%%T%o

¥4 L. Pukanszky 3 4! factor w#»HETAroNERKRRCKOBEYE (L)
ZEHAL 10 |

% (FA%RH A s#E (L) zdos0ni0r

a{uk}c;A“,:‘ \‘v»«‘lim up =0, s-lim u;auk:a for alyl- a €A

ko0 koo

BT ETH Do

=30~



EH 8 fi- factorTiE (L) 262bDE , deftnd OMWEET Ho HEOT
FN 5 R EETR e

CDEEOERENS 2 DROERI A bDTHS 1, & & TREET Bo

J. Schwarti @D fj—factor i:é&i}"@‘%%%?ﬁb’(@&iT;cil)@'C‘.%Z)o

EH 9. HzMRECHODEHRT, HREZHVT fix LTn3502406k3
B © xEoERTEs oRmBELT L, V@) , V(CI)XJZ) & iz approxi-—
mately finiteTh, AR TRL [ ~factor T&ba o

C DEHLD FEH i KIS D & 5 7258 TIT o1 Do
D BHE eV PERHEOERRR A SHE (P) 23220501
YTe L(H) : convex(UTU*|UEAM N A g
BRY DT & Thbo
2} A % approximately finite factor = A% (P)
31 factor V (G)e (P) = Gz 4(G) =1 & f— REFRINERE
UNTEAET Bo -
4 O IRBDISMHERTV. LSO T OXIT bk £2T V (@),
V(o xil) & (P)
6) von Neumann icdnid V(@) & (I") , V D e (I
6) Misonou iLnid~K2 (I') b CILQERKIR (IN) 2t o0 b V(@xile ).
o ERRHED ST (') & (L) i algebraic T2 (P) it spatial
ThHbdo B, RA~-#R (P) w15 algebraic property &LTKDLES
£ (Q) #BAL Schwartz OEREZELELT.
Ex EARE A oH (Q zdorni

°G C Au: G iz amenable, ;o> # (G) =A,

BB L THBe TZiz G R »amenk'a'bl,e Rz LQO(G) iz Banach mean 2%
THILTHBo '

1) L(H) iz HEw full oprator algebra T convex iz weakly
closed convex hull zFETo ‘

—~31—



J. Schwartz i2¥r (P) RAROMEARBZIAVWONIZLb B ZneE
WTKRDRER T o

e 100 -8 factororfucdtic (L) #42oT, —oik (P) b5, fad (P)
2hend OBRFET Bo

UEMLBAEECO factor OFIZKRD X SicikoTIn5G &

] TS onTit full operator ring &L THEH .
Approximately finite factor ((I") & (P) ij%éfb\é)
Iy & @ rbeF D) ebodo
Non approximately finite factor
¢ , ® 2o @) bdrikn
[(L) 2 HTNdO
o™

] ) commutanf A(P) #dodbo
(L) #3280

commusant XJS(P‘) ZHRAENHO
3k (2 , (3) , (4) , (8) , (91, (18), (24) , (25}

4. gEABoOn T, ZofR

Y7

.HC:T’%ﬁ%’ét‘i'C’é:i“o:ﬂ,'Cm5%%é*$§®%é‘%&:cv\‘tiﬁy<éo b DRERZ KK HRNT
C EopBHCHF BB Biv 1° BAROEREDLDIONTOLD, 2° HREO
Galois theory like mdm, 3° BAHMOLDTWAREIZONTOHDDEDT
5 5o | -

1° L DNTR B tDRBOFEE L RTERLL 0B 1dHiF5. iéz&%@ bDEdDOL—

e BT 2D OB AT AL 2 DL RAICL Y A INTWENRI T TRENK e 2
oW Ty [j~factor OFHRMCLZBAMC OV THN-KEIC & OETRE B
@i@‘ﬁﬁwig—‘r’ﬁiziénfu\é M, TNHEDTH oL BSNITWT, EH12 255
e EEBB. 3% Lo TR ECEARS [actor o/ ARHOEECONTOLDE 5
§ 3Tco~xxz factor DMHEHIZODNWTDHDRIEME DBEHRIZONWTRHDEDX 50
w 11 A, B mifc invariant C=1 K3 ARA factor T 0

» A & B OEERE, G, Gy rru A, B o automorphism OHBT, 7%

Gy & Gy OREMEET e

._.3‘2.; ’



DL &

"9(30).—..9' a)”(a) for all ac A, 0€G
( -

BRSO (A, G) & (B, Gy) iz spatially wwi&TH 30
N2 < BRICHIS TR DT b b0 HEIET 5,

B 12 A »HRMY factor T invariant C=1; G % A O

outer 2utomorphisms @ group, B »#¥A%E (A,G) 0 subfactor
T AR®1 R OETAE

3G) T GomAR, B~ (A, Gy)

WEE EH2I0HERD TE B i
T=FSye¢ Taly Tge A

EBFBN FEAEG HLT Ig= {Ty|TE B} tuis Ig iz A O+
Fwo #oT Iy =(0) » lg=A Gy={ae G|Igx(0)}eessii.

AWM factor KALERMRBIXCEES , 4w DORRBKRDESRLDHHHNT
AR

EE 13, A »FHRAY factor ¢ invariant C=1; G » A »

automor phism ¢ AJ#E ; P:{aa A,aa:a for all aeG}tm(a
&, (A, G) » factor LAZrdOREFSEMHR, x2=ax% for all
XEA O DkSK ae P axdl, AEG, AX 1 BEELANI &2TH Bo

E¥ 14, A wHEA factor T invariant C=1; G % A D

automorphi sm OHETCFOILEEL Cg:{h“lgh !hé G} MELTELUADTRTO
ge G RLT infinite hi¥ (A, G) iz factor Thbdo

¥x§3TELr factor OHEICONTRERD LS LI &EBMLATINSo
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Gy ®fEED countable group ¢T3+ Gy rF%/AK A D outer aut-omo—-‘
rphismai G ek (A, G) # (') &b DHDBELET o

EE 16, A “z‘f’T'ﬁfitJV’\'lV}EFa?_EOJ approximately finite factor,

O w_FOERTE b O BmEEL TS, P » A D outer automorphisms O
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