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In this paper we shall introduce a
stationary natural mapping in w*-
algebra generated by a two-sided re-
presentation of a D*-algebra (L with
a motion G (e.§. cf. [8))—a D*-
algebra Ol is mean by a normed*-algebra
with an approximate identity and a
motion G is mean by a group of *auto-
morphisms onOl(the motion has been
introduced by Segal for C* -algebra).
Next, applying the stationary natural
mapping and the decomposition theorem
of Segal (cf. Th.4 and its proof of
[7]) we shall prove an ergodic decom-
position of a G -stationary semi-
trace of separable OL under a re-
striction which generalizes an irre-
ducible decomposition of finite semi-
trace (cf. Th.l of (93, I), ergodic
decomposition of G -stationary trace
(ef. Th.6 of [8]) and ergodic decom-
position of invariant regular measure
on a compact metric space with a
group of homeomorphisms (c¢f, Th. in
App. II of [3] and Th.7 of [7)).

l?) Let Ol be a D*-algebra with
an approximate identity je«.i..p and
with a motion G (=1ist) i.,e. D is a
directed set and el =¢,, tesn g1 for
all « € D, lex -xi=+0 for all
x¢ 0L , and anys,t¢G are automorphisms
on Gt such that ¥x¥u=uxu, x**= x** and (x5)t= xt
for all x¢e 0L , Let — be a G-
stationary semi-trace of oL, i.e, <«
is a linear functional on the self-
adjoint subalgebra generated by {xy; xyedl}
Ci.e. O such that <(x*x)z 0 ,
TLY®) = TUXY) = TCy*xF) , f((eax)*e‘x);-‘r T(x¥x)
T Xy Ky £ KX 1T LyRY) 4
and <c(x*y*)=txy) for all x,y ¢ OL
and s¢ (g o

Putting N ={x:0l; ©(x*x)=0}, N
is a two-sided ideal in Ol. Let a°
be qoutient algebra of OL (= OL/7)
and for any x¢ 0L let x® be the
class containing x ., Letting (x®, v®)
= T(*x) for all x,ye 0L , o°
is an incomplete Hilbert space, Let
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be competion of O°., Putting
x*y® = (xy)° 2% = (y0° and
iy° y*e for all x,yeOL ,1}x°,
x* j, &y defines a two-sided re-
presentation of Ol . Xoreover putting
Usy® = (¥%)® for all s¢ & andyeOl,
{ug, }r 3§ is a dual unitary re-
presentation of G . For, (uy? xf) =
(Y59, x%) = T(X Yy = T oY) = (78 Usx?)
and Usey®= (7557 = Urys® = Ueusye,
Then we have:

Us x> Ug=e and. (Xs)L= st"us-l
and s ¢ &

(1) H* =
for all xe QU

For, usX‘us—|79= us x“’(‘/s-l)6= u,(xys )9
= (x*y)%=x*y¢ and similarly for the
latter, Putting w®, w® and wg
w* -algebras generated by }x=, xe L},
{x*; xe 0L} and Jus, se @} respective-
ly, We= Wb , W' = wb, JAj = A¥ for
all A¢ w*aw® and the  1is G-ergodic
if and only if W* A W° A Wg = VxT}
(ef, Th.2 and Th.5 of (8]) where for
any set £ of bounded operators on ﬁa«
F is the commutor of F .

Let {s be the family of all bounded
elements v in (i.e. v belongs to
& if and only if uxtvr £ Mux® for all
cf. 181 and [ 9]) whose corresponding
bounded operators on be v> and
vt guch that v*x®= 5%, vx®= x*v,
Then { x®; xt OfcL and x®¢= x*
for all x¢ 0L , and the following
relations are equivalent each other :
for any vi and v, in [ v&= v,
vi*z v» (both as operator) and v, = v,
(as point in % ), Now we can define
in > a* -involution and a ring pro-
duct : v*¥ and viv, (= v*v, = v}y, )
for all v, v, ,v, ¢ s satisfying
that v¥*= jv, vt%= ve¥, u¥te wbr( por
v** are adjoint operators of v*
and v® ), Jutj= vt¥* , (vivn)t =
VA VE o, (vl =gtV oand (av+ xvy)ha
Mt ea,n* (ford=a b ) (ef, p.35
of (8], p.6l of 163, II).

(Ugv)* = usvlu‘-"",

(2) Usv € > and
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