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This paper surveys SONE results concerning the representation

o

problem foxr the witary group U(oo) . ﬂt 31g based on the results
of the papers :L # 1,045 1,0 46 l[fgjﬁ,[”f.,g[‘ff’ ],[M 1 227
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For such groups, wnlch are 10v locally compact, the repreceha-

tion theory, as Tor the ca nonical commubtation and
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relations of methematice al bhv icg, deals with special classes o

representations and wwo% o olobal study bhased on the uge ol
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Feteations

het ' Hvhe' o complex separable ihfinite~dimenéional Hilbexrt
Space, L(H) #he algebra of all bounded linesr operators on H ,
E(H) i the ddeal 6T con pact operators, O (H) +the Bansch space of

L jfi Nt I, 4

aucloar operators endowed with the nozm hXﬂl = Pr(JX)) and ¢ (

x‘w!
\/

Hilbert space of Hilbert-Schmidt operators endowed with the

noxm uxu5:=flc*z)/

Let U(H) - be the group of unitary operstors endowed with the
strong-operator topology, U (H ::{XIQIMED 3V ~I% K(H)i endowed

with the norn topology , U (u) {\f&IK*D : Voarl e Qi(H)g endowed
with the metric dn(V’,V”) = [V w‘V”Hﬁ and " U,(H) = {V €I
V- TI¢ Cg(H)f endowed with the metric Qo (VS N i vull

~ . S - - £ w1 e Ay o ] ran T S 1 ) 2 e 3
Congider also tne. topological . group U(oo ) Wi 1o i dauien 4
R IR S e RS L IS 5 e o et il e i T R o PRt AR AL S & '_‘Jv '
limit of the clagsical witary groups. U(n) with respect %o the
en
et U8y

B

o
O i
There are different realizations of U(oo) ag g subgroup of U(H).

i {e knel” is eny orthonormal basis o THN Y aa Hn denotes the
linear span of {eﬁﬁoe-seng s -then we can identify - U(w ) with
'{V €U V‘[ EE@Hn = I‘ HBeH_  foxr some né H‘T} e

Then U0 )¢ Ud( Tl ( 1) C U() and U(oo) is dengse in all

these grouns with respect to their respective topologies.
Similarly, sterting with the clagsical groups b(n),uﬁ(r), (n)
or SU(n}, one can define +he direct linit groups 0(c0 ),Sp(w ),S0(w)

or SU(oo ) respectively. Also, the group S(oo) of" finite permuta=~

tions of W .can be viewed as the direct limit of the svimmetric :
groups  S(n) of all permutations of {i,,,.,n% y
By a representation of g topological group we shall always mean.

S Py

7 ‘\\\. 5 2 5 i i = o ..- 2 S 3 & ...
=, ontinuous unitary repregsenvation on o Hi ]o“ G Space, - &




The classgical theorem of g,:eylﬂﬁﬁ}fhows that all irreducible

Lo L fe % - 250 i £
representations ol U(n) are reaslized 1n spaces of tensors of
determined symmetry types clessgified by decreasing n-tuples of

integers m'angz ,..zznq called "signatures'.

the infinite~dimension cage a gimileax X ~oault holds for

2.4, For a positive gignature miz,m?z Laepm 0 congiden the

da, Sy T T e S B SR e e el e B e iy Sk
vae  PoVE 00 which have lengtas m"!. gecegll ~ IT apecthively and LOgery
: . n

& i = YR 1 VR e 177 I RO A ] &t i : o B e
£i1ling firat. the 1118 uu\ﬂ“ 1, then the .gecond one ant B0 Ofie €T

P and . Qw be the subgfoupg of "the symmetric group Slm)" " consighling

of those permutations which congerve the rows of the Young diagrail,
and respectively its columns (norizontal and vexrtical germut 2 biong) .
Tet & (o) denote the sign of TE Silml,
2 o L 3 i .
Congider the representation £ of U(d) on H" = H®...@H ,
(n times) -, ziven by
~ =
e(VI(® !§j)
m

and the representatiorx'ﬁt o7 Sitm) {ong f

i

m ; : '
@ ng : v € U(H) :
j=1 L
given by

n m :
TC‘U)(f%%%j) = QD g i . g € S(m) {

3§18

and define the linear map R 3 H s L by

a2 e
(p,q)é:?x &



‘Then R(I™) is an ilnvariant subspace for the ?é("if ) , Ve U(H)

-
SR CARE e AL L y i : ¥
end the regtriction € o € to R} 1 anidivreducible reore
o s -
genitadion of UMY « ([28 L 7 1 [47]5

.2. The game construction applied to I, dingtead of H  with
bl 2%

regpect to the signature My eeezmy 20, (m;j =0 Hen S awslns

rields an irreducible repregentetion §"1, @5 U(E—:il,) gnd - d1t iz

apparent that lb(oo) ig the natursl direct limit of the £y '8.
s e 8

to any U(H ), decomvosc only

e .P“m-pl- T}.

sentotiong! i

in
en arbitrary (not necessarily ocwl*t ve) giensture and A.A.Kirillov

0

(L #1 showed thot any irreducible revrescntation of U O(EI) is

obtained in this way. However, the general consiruction involwy ves.
mixed tensors (tensor productslike H@...@H @H®.,.. @) and the
algument is no longer a straightforward extension of the finite-

dimensional case (mc[ o 1 Lerma 4),

.50 AdAKirillov ([# 1) also shows thet every represe nta

of U (H) :issa discrete direct sum of irveducible repregentations.

lar statement is proved by I.B.Segal (EN"J) for physical



“For U(oo) however, there are maiy. other irreducible

taing f’n Nt fn corresnonds to the signature Iy L -
then ‘

' S (n+1) (0o bnsl ;

fn < fn,:n = 7 m,j—‘l > mj:i}mé )  Scidie mal)
and in this case the multiplicity (i
< i a0 vIle VH i 1 GLT CLLY [ﬁl fn O% fn qa f}1+1

g £ (ol there sre isometric imbeddings

i it Hgiim > H
L j:;a ﬁrtﬂ

A,,,iU’(H ) el e ':'Lno fn and, more OVery gince

Tt !
5 - % . e e = B 18 ol P ) w\
[iy“w‘t : *1} the :L'.nl'S are wiique up to a scalar fac voaso ke
imit ofithe. Hp'B®
=1
A S N

The representation g’ (f)’l < -(2 s
1ch ?r"em’ef’onl tiong f o~ (f’,l {4 ..)

are equivalent if and gjzlz kb fn' ig equivelent 3o

S

aufficiently laree n's ($.5trEtild,D.Volcul oa,[f‘} ],i"’!l 2)

n.,7. Later (§ 5) we shall assoclate a cE-gloebra s A(UGn)) wi

& 5§
34

the Ffactor representations of U(oo) and (§ 6) we shall chavacte~
rize its priﬁ:i.w’iive jdeal space. Since A(U(ho il 15 patof type I,
there appear all the pé:i;holog;ies kxnown Tor this case. Let us
mention that A.AKirillov (L #1) already pointed out $hat U(m')

ia.nekiof typecl



N L B P o o Ly e L
$ slmilax to those-above presented for Ul(m) are

velid Tor the groups O0(co) , Spleo) , 50(c0) , sU(ew) (L7017 D).

——

In the situation considered in 4.1, a theorem of H.Wevl (T23 1;
for infinite~dimensional H see A.A,Kirillovﬂé33) ssserts that
the commutantzxf ?(U(H)) is the linear span of‘qt(S(m)), A simi-
lar resuld holdg for infinite tensor products. However the represen-

deadod Nl T Tor L o s z = >
tationsof U, (H ariging in this way are factorial of

a
ag we shall see.

;._

2.4. Consider an arbitrary orthonormal system ol in i

ol = LBy, 8 5. 88 i)
i o i

and define the Hilbert space ‘# =as the von Hel

§

Hote that :f“ is the ’ﬁpfp?@ﬂud Lonk gt U§<H) agsociated

with the function of positive type

% (V) - TT (Vasla, §151 splie (e :

g atila,D.Voicule Scuzf%],V).ggq representation

‘f“'gi 2 L n H is e fachor representation of tyve 11, and
o

the commutant of ¢ (U{(H)) is the von Neumann algebra generated
g (8000 ) )i
-4

N

3
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5.3, The proof of this Theorem goes &as. Lol Lowsa( “[rf%_]

Pirat one considers the case ol C {& L NG {e”é BT
g oy € iy 5.);31’1&‘55:3
the orthonormal basis Dby means 0:5;’ which one reallzes u(& ) (; Ul

and one. defines £ (V) « onlgfor: N € Uloo ), whichsiss clea rly legi-

[ s i e A, oy
(7an g e o) CRPRE P R B

o3

CoBe. 0ne

DXOVES ¢

uging the commutation theorem of
ol A=t o . - % % B ) o o f = . - %
¢ (bwo)) is generated by M (S(c0))e It is well known that the
left 1&,9:111 » renresentation of S(oo) dig factoriel o vmen 11
1 OT 't" = PN SOWEE. IS e c’(/(‘ s SR e ]
and T his one infers that T (S(o0)) generates a TyT
factor -, hence f et e atype. il i‘f:c,ue repreaentation of e e
Py constructing sn infinite femily of mutual 1y ovthogonal and
equ.' el R e J‘ Sior . A ol } N4 3 1 - A o A_gxé"-‘ﬁ 4] L
juivelent projections in .§ (Uo0) )" , one ghows that = @~ 718

=

actnally of type LI . Morgover, by a direct compubtation one

&
i . . & .
£ pogitive type ™ is

nuows. with

(18 R 8 b R N
"‘:
case T T o vl adies ¢ ~ § AR e g ey
e i ts R o NN BT & | el 00 WD Vi LA (TR 1Y -~ {5 0% 8 o g W o 0 i

2. 4. Now, given two orthonorma al gsvatems o =-3a. S
Pe o = ny ? il
ent<

in H , it is natural to ask for necessary and sufficient condi~

tione in order that the representations f“‘ and f'g be egquivalent

1

A reasonable conjeclture might be that this is the case if and

L

only if there exist a permutation & ol Al an onerator U&U ()
v 2 < 4.

aguch that Ubﬂ =

!
R

(or, may be, 'UGUZ(}D 2land ’Gné'é ¢, gl

Qnaﬂ"‘(l’l) , (new) . We could prove only the following fact :

) e = ﬂ ol
(§.8bra umlgl,u.ﬁﬁucuie seudd? , Vi hr ¢ s fﬁ

are equivelent then there are finite gels T C W , F/‘S C Bl and

& bijective mep g @ WY Jﬁ —~—>INF, such fthat

1 gl —;«Hnadn)“ = 0 for guitable Gmesg &l 1
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is en orthonormal basis of H and S\k 3; }L
s

increasing sequences of positive in uog_;;“w, then (Eﬁ%lﬁ'&f“‘ﬁ_ﬂ'{) i

fﬁﬁ o= f’ﬁ- == (3) n € [ gil,ggég thet Lk = Copgan o

ForU(n) the do termination of all irreducible *'e pregentationg

e e b IR, P s e = - S B 951 DR
is equivalent to the determinatic 1l “ite charasclers, that is

of a2ll indecomposable central X of positive type on

U(n) with X(1) =41, The explicit formula of characters of U(n)

-

is due to HoWeyl ([231) . Sigh

For U(oo), the determination of all its h“:r‘ wcters means the

o meverd ";’/‘"i s it (R - "i: £ Do o IR D IRRs ¥
Clapelidcavion et 0 raecvol represen—

A o L T i o
tions (types I. and

s
i pre LNTinite-
1
B 4 7 :
Ll iy o 5 LLlC L Eh S LG E
i oo 5 yo { N i "
eaaEn Sad s : - i ;
coctne acy that Uloog ) dsostable

swm operation,

J4. “More generally, let™ G be a group end T besthe ‘get of

clgoses of conjugate elements in G . For geG let £ €M Qdenote

fros
its conjugacy class and foxr a central function X on ¢ 1let X

denote the corresponding function on " o ANy hom@ porphigm

(()l:' GXG —» G defines an operation "@% .on

In what follows we ghall assume the e:szlf;hc,m,e of s homomorphism N7

e o e

guch that the operation "@" on [ be commutative, asssgociative

Reerr < e 3 - po— e

& (where eeCG ig the neutral element

o e
fa).’(l v L LIl

o~

of G ). Then there are homomorphisms N s m-‘»> G ouch that
S e A
c“f’f} Lz 3000, ur) 4 2 ...08 ; and ‘B> (8) = (g

wmm 31’11 sm of P .



o W ;s
(D.Voiculescul{24). Let "A- k2 2

of on G with %(e) =41 . Then X
of a finjte fTactor Tepredgent ﬁiou-of G Af-snmd.on 0y
oS Al k o2 : [ : :
o .
%(8&@3&) T * é—)'x'\fr‘) 9 \65»562& r’ &

The simple proof of this theorem will be given in 3 8.1n" séne
paxrticular cases this result was found9 with rether complicated
proofs, by E.Thoma (L 49 ]5[130 1) end D.Voiculescu (2l b,

"

THe following corollaries are obvious :

¥

AUS)
L
W
@

i
=
6’0
ol

i

1lary (D.Voicules cuwﬂif]) tengor product of Lue

finite Tector Tepresentations of G is siill s -finite Tactor
repregentation.
tiohe

@ 5 Gt o ey (3

ranTe dentatd ol o "o S - S m EUtda Pandtaos nenmadan
replresellva v G SR O LE VIl 3 (2] w S seleed A L0 € 1L L DO st e
phictondt A Pedicoa Ao >

dation o Gl
Below we congider some examples.

);B,IIf ¢ is commutative, then r* =G and we can take @ as
the group operation in G . Thus, Theorem 3 2 implies the well
known characterlzation.of characters of cormubtative groups
{ - :
Bub I i=Uldu ), ¢ then the COHjUﬁECV cless Voof -V &liln)
is determined.by the eigenvalues Aﬁi”‘?An, of V together with

their multiplicities. We shall therefore write :

V. = (}\flgotoj)‘l’ﬂ ;obc) e



= N0 = < : ek

The group U(oo)

o5
L

be as well realized on H®I with regpect to
the orthonormel basis {gn,eﬂ>n.;§@3{eqﬁe9,o“a} (s IE SN E Do)

C U(H) s then Vﬂ

®V, € Ul ) < U(HSH). The map . ' :
e e Wéﬁh)“mwmﬁVk@VQetﬁaﬁ

is a homomorphism which induces on [’ the operation

{AJQ..g“)\jisis“.‘)@(“i"‘.a\Lfls‘L"“&) = (}\19,9.9t\1’l,“-i9cm‘wﬁ

znﬁiﬁooﬁj
gsatisfying all the TOOUL””ﬂPnt dng 3l
Thus, by Theorem 3.2, a continuous cenbrs 3 Tunebion X oof

positive type on Ufoo) with (1) =4 , is & conbtinuoug character

gf “Uleo)- Af and only &f

'io\ﬂ,.a.sgn,a,m) RoCt) TR

n
2 vA P M : Ly 2 S Sl (5 &
Towall (Aisca.gAﬂ TR Y o Thug X, andhence WA IG s
detexmined by p = ‘ug SE B
{A .:‘ {4 "’:; 5 Qe { -“‘Tl ) ', 1\1 g U / ¢ \‘ #
Sinece. podig.e funection on ~U(4)  we have a ‘Fourter
Lon
~ 7 o r"n
(2) p(z) = 2i11éz i ’
where c¢_2 0 ar =) ause ig of Shi ype
here 2 and 211161% 8 becau D g of pogitive type
» end pl4) =9 ., Moreover . X |U{n) of positive type , which is

equivalent to the fact that the coefficients in its development

with respect to the characteys of U(n) ‘are all positive. These

coefficients can be computed and we are led to the following

condition (cf[ZZ]) -

€3) detit e
B E 1.

for all integexs MyP ey o

The series (2) with ¢ =0 for n<4 0, ¢,.= 1 and satisfying
N\ the conditiomns (3) were studied by E.Thoma ([7/]) in commnection
\\\ - %

L

N A T 22 i ) i
tth the characters of the group S(oco). In tﬁiﬁ cage,the result




.Thoma shows that p(z) dis of the form -
9d
>0 g, o Aah.z
W SRR T i Mz~1)
(hlnlalicerinte) sentah e Vo s TLagm - o :
= : = S = 4 Jed waa ]

with me 2, n20; 0€a <4, Z'j i 0 s Dl o

<+CO;}\ O

The formulas (1) and (4) deteymine the chazacters of

foctor renresentations of Uloo) which, when *e?+?ﬁcued
U(n)'sg, decomposc only in irreducible Iepr gUCﬂ tations of U(n) wlﬁk

song hold for the groups 0(oo0),8ploo),

Rl
1
30
'
F.)
ev}
o
—t
et
(¢
P
3
IRy
=
4
et
3

T Bamilar o

v

o

S0(o0 ), 5Ule0) ok forsthe. group GL(oo,k) over finite field i
considered by B,.Thonma ([zofb, Owing %o vo;oLL“ry 3.4, one obtains
= Shel s o P |

e =3 b %
viesing the  above dete

k=g

ot

b, S S U S e e s w ke
characters ¢f O(oco ) :Splon) etey by ves

s R B 8 e el T S e R Oy o AR ek (sl oy ey
two Iinlve p\ilnldud.u_}_()ﬂﬂ Qi L 9 tiien tney ae bermnine. & i inite DE L=

v 0 Bl s el
f ddentified waith

mutation @3 W 0, of the disjoint wnion [ii L4
L o

@ , and this procedure vields the direct sum operation on the

corregponding L ActuulT" all the characters of (03) were

determined by B, Thona \[4f]) 2

3, 8. iPw00f iof 'Theomem 32

Wecessity of the multiplicativity condition, Let Spibe &

e 3 o E i
finite factor representation of G and assune. X(g) ) = Tr~f(g) -
where Tr is the normalized trace, Ty T = 4 . Consider

Fale) = algleged) | s 9,(g) = £(ple,e)) |
B the von Neumsnn slgebras generated by ?(G), §E(G),

il

®
=
o
feey
LS §
-
fpos
}
e

fé(ﬂ),respec%i ely. The restriction of the trace of I - do 4

!
¢



t
N
no

3
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& - 78 e ey o - - A S ) el . a2 AR A AW A

Deivields A ul..ul TrEtes Ons A rand. YBs Sl ncestee BE s e @D = o
7 '.:.

we heave ‘i‘l“(f‘;: () = T P,)(g):; L= ”“f<§’(o)) infer

I k. B raime Sgomorphsty dn.particuler A Tamd "B “are ‘aleo
factors. Since A and B are commuting oUb, actors ¢f F , it
follows that
~ () ..‘ ! 7 1 n = ‘
%210 8y) = 245y 55p)) = “—<s>a.< Ay
: Lad
e 2 {lmn o ) A
= ’J..CSJ (>;>)' (f)n (m = %({_’,,)?ﬁ(g) it
Sufficiency of the multiplicativity copndition. Consider K

f central functions X.: G~ of positive type such
that« Xle) = 4 . We ghow that for X € X, \g‘ie el el

(A« ig n) , we have

Indeed, forme W let

/ . s v it . P it
( D e = A L k « n-9 DRI Ve DI SHEA )
o e - Y
R0 T b ¢ vy ) Ty e
AL 5 s ( L3 o & 4 3o, § 3Gl e

¥
4
Y
e
P
/\
":S
H
P
-
-
A
4
e
N
:)
S
a

Then defining

cege 3(.’39.0.,@)

ol = By :
Ckin+p cf’z;m( 2 i ?kaﬂa

(m_i,h 5)1"1Lp on the (km+p)-place), we have

o t o ] ”1 £
< Sl mDy ( Sk STHD, B

CJ..
{on}

Since X is of positive type, this gives

Jeg podienn

Letting m ——» +o0 , this gives (5) .



-3 - - s
S L e e Bay e SRR (N et
oince is a semigroup with an involutive automorphism
S 0% )l ’ 1 v : ! .7 “ . =
gﬁwwﬁg“ §-(M has the structure of an involutive Banach algebra
= e 5 \ i e : e w00 o) : 5 i 3 AT P L
and the set P of functivng , et (PY “sucEitliglt e f0e) =20 hang
z o) n UL 5
& SO, aj a s ik ( 8‘_} @ ﬁ’.; )
1 e
£y y o3 2 B 3 -1 1 o 2
THok {3‘11 é ll: 5 ai’ooesevn& 'L $ (\%}i’.‘eyégl’l GF 9 LSbRE SO
states of e M . Thus, relation (5) toge ther with the boundedness
- -~ X :“«J
of functions oi pogitive type on G , shows that W b——3X iz an
injective affine n e T TUE p
. LS = : :
Now, if X is multiplicative on i ; ~then the corrvegponding
: i ‘ . .
representation of ¢-(P) is one~dimensional and hence I rredueibie;
o X (23
Usinps BNE 4 2B, 5 anel 3. 1. it follewe: thetwKinpinsanpatnenc
- point of X , and hence X is then & fortiori an extreme ﬂo“;t
el oglhat as the character of a finite factor representation,
g e p S
abionof G g
muting sublactors isomor
as above, a fTinite fector representation is either of typc'liﬂ cr
of wype. 1 (e a2 ).
3,20, Using a desintegration procedure, D.Voiculescu (C220)
howed that every central function of posgitive type on L(oe) can

0 T > bl e AL T G
§ 4. KUS-functions _of pogitive type.

AL

In this section we troduce

o

lLong o1

.
.
de

Kiis-funct pogitive type

e -

onn topological groups enﬁowcd vﬂth a one-parameber automorphisn
25 t) :

0= s 12 o
gmwuLyan*nglom rd ans

4

ol S“sthms, This will be

applied. to a cc“tuln‘

S
Vil

1

10 +h KilS-states on

¢la




=
of positive Wgpe on . U, () derived from the character formula
2 A%ty
3.64(4) by replacing a scalar by a pegitive operator. This notion

proves,uselud since in genmeral we don't.dispoge of any correspon-

aing G ~dynamical system, and moregover, it leads to c; 8y computa-

S’

4.1, Let G Dbe a topological group and W3t +—> L, & Aut(G
a one~paremeter automorphism group such that for every g é&. G

the map B 3% b—> d'%(g) &€ ¢ is continuous

A'continuous function 8 :.G —~» & of pociﬁiva Ty ed
K8 with re oc“b sl g - o8 for every BohterE
tote
bounded continuoug function F h defined.on the-gttip Su=
9 X y :
&z‘é et Re 70l J} with complex values which is analvtic in the

A & 9, Ao i 3 il e W g B L Tl
interior of o L Cguwelithet, lor glliateE RS,

e B e T
1 Lowi
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in fact, ‘JTF, coincides with the 1“0,53*“@'5;@11%{.1 Lon gliven by.the Edlieper
construction ([8)) applied to the dynemical system (L1, 334;:),,
31y e is & Tector represehtalion if end SHLy AT = is [werpodic.
‘“j‘{r{, igva Linite *Oﬁm.ﬂ,u‘tétion 1¥ cand sonly -4t )4- ig eq_uif\rztalent
to some [V ~invarient probability measure on S ., Horeover, e;vcf.}'“
finite wepregentstion of A ig quagiequivalent to some 'K{{ 5
‘]’EFL fa demifinite ifrand o:alf,r if the txransformation g:»:*oup' g o
\A,«mcw,m:rablc. i.e., there exists a D ~invariant sigma~finite posi-
tive measure on L2, equivalent to Ko g
> details and MO Te precige characterizations of the tvpe of
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5;7c For o as in 5.6, there is a unique s-repregentation fr_
of AL, M) on Lz_(.g?.?l{&) such that
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’ o i o
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For the group U(n) , the det rmj.n tion of characters, the
determination o‘;f:‘ i ';}eaﬁ_'i,lci‘oil.ez representations or the determination
of primitive sdeals of CM(UQE) ). amowrt b0 Lhe game . thing., OI c¢ourse
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where the first sup and the fir st inf arc taken over all
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For T €L(H) let OY(T) and o, (T) De the spectrum and the
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In the above sgtatement the sign "AM stands for the quagi-

equivalence of the asdociated cyclic icpresentations.

ollows we sketch the main ideas of the proof.

7.3 Teth SU = QJ U(oo)) ; {".r: [M{(U(00)) ‘and wcll the [} winva—

rient subset of l?- corre pcniizlh Lo ‘-)he primitive ideal dJ of

A(U(o0)) with upper signature L, = 41 and lower signature HN.= O,
- : ; U - c} 5
(j € m). Let G denote the restric Lion of P %0 W , Then the
¢Pwalgebra A(U(0))/J is =m-igomorphic to the AP-algebra A(wW,G)
(u:sé}@ By 6.7, we may
¢ ‘/J"/ Ll oS Tive -i*" o8
% e 3] e g o
92 b LER A A i ¥ L= Cad s £58 L
guagi-cquivalence problem being thus transfered for @ .
g £,
Tede After identifications, we get W = {Oﬁ,z and G con-
Bidte of ‘tuemformations X ..o s
R
&gl}_ w( i;oee;d}lg("c ﬁ. é‘ca) (G\G{fgccey(x» )e ni;tgooﬂ‘) -

4 - . ". L 3 ol ]1 . . 1
whexre mnell’, 'and 'a 18 2 ba.;;ec*tlon of the set {O,ﬂ.} which

preserves the sum of the components of the elements :

o p € {0514

: Q‘(no"') ’“/g =/ & frteeotfy o

1

with eig and
with eigenvalues ‘(:’\nzncff o
AMI=A) is injective, then we can define the measure Yk = &"LA on

& . a8 the product of the measures e, On {Os{‘z_% defined by

« (fod) 5 p. =2 =X. ( ﬂ.g) = q, = X « Note that in this case
in § =1 b o :

t«(, ig a [ ~quasi-invaxrient m“obswm_i.'i measure
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llorecver, in this cgse the state @, on Al ,G) is of The
¥ : G b

-y - ’ e s A ; N\ ' . 7 oty = R The H] P «
where P : A(vD,G) —> C(w) . is the conditional expectation. There-
e, ' N 2 & 5 ‘,,.,' 3 il el > &

fore (gee 5.6), the factor and type problems for <, are reduced
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tively. The corresponding results are
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