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ABSTRACT. The completion A[r] of a locally convex x-algebra A[7] with not
jointly continuous multiplication is a *-vector space with partial multiplica-
tion zy defined only for = or y € Ap, and it is called a topological quasi
x-algebra. In this paper two classes of topological quasi x-algebras called
strict CQ*-algebras and HCQ*-algebras are studied. Roughly speaking, a
strict CQ*-algebra (resp. HCQ*-algebra) is a Banach (resp. Hilbert) quasi
*-algebra containing a C*-algebra endowed with another involution # and C*-
norm || [|x. HCQ*-algebras are closely related to left Hilbert algebras. We
shall show that a Hilbert space is a HCQ*-algebra if and only if it contains a
left Hilbert algebra with unit as a dense subspace. Further, we shall give a nec-
essary and sufficient condition under which a strict CQ*-algebra is embedded
in a HCQ*-algebra.

1. INTRODUCTION

Topological quasi *-algebras were first introduced by Lassner [6] for the math-
ematical description of some quantum physical models, and after that, they have
been studied by Lassner [0, [7], Trapani [10] and Bagarello-Trapani [3|, [4], etc. In
this paper we shall study two classes of topological quasi *-algebras called strict
CQ*-algebras and HCQ*-algebras from a mathematical point of view but also in the
perspective of possible physical applications. Let A be a x-algebra with two involu-
tions * and # and two norms || || and || ||x satisfying ||z*|] = ||z||, ||z]| < ||z|« and
|z# 2|4 = ||x[|3 for each 2,y € A. Then the completion A[|| [|] of Al [|] is a topo-
logical quasi *-algebras containing (under natural assumptions) two C*-algebras
A4l 2] and A,[| ||5] with different involutions # and b, respectively, which are
connected by the isometric involution J :  — z*. This is called a pseudo CQ*-
algebra. 1f ||z||x = sup{||zyll; ||yl < 1}, then A[|| ||] is a particular kind of CQ*-
algebra as defined and studied in [I, 2], and it is called a strict CQ*-algebra, and
denoted by (A[|| |I],#, || l4)- Let A[|| ||] be a topological quasi x-algebra with iso-
metric involution J : © — z* and Hilbertian norm || ||. If A has another involution
# satisfying ||z|| < ||L.|| and L} = L_y4 for each x € A, where L, is the bounded
linear operator on the Hilbert space A[|| ||] defined by L,y = zy,y € A, then A| ||]
is a strict CQ*-algebra with involution # and C*-norm ||z||% = ||L.|,z € A, and
it is called a HCQ*-algebra and denoted by (A[|| ||],#). HCQ*-algebras are closely
related to left Hilbert algebras. Let (AJ|| ||],#) be an HCQ*algebra. Then A is
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a left Hilbert algebra in the Hilbert space A[| ||] with involution #, and the full
left Hilbert algebra A” of A has unit. But, the isometric involution J does not
necessarily coincide with the modular conjugation operator J4 of the left Hilbert
algebra A. If J4 = J, then the HCQ*-algebra (A[| ||],#) is said to be standard.
Suppose that (A[|| ||],#) is standard. Then A is contained in the maximal Tomita
algebra (A”)o of A” and ((A”)o[|| ||], #) is a standard HCQ*-algebra with the one-
parameter group {A% },cr of *-automorphisms, where A 4 is the modular operator
of A. From these results, it is shown that a Hilbert space is a standard HCQ*-
algebra if and only if it contains a left Hilbert algebra as dense subspace. Finally,
we give a necessary and sufficient condition under which a strict CQ*-algebra is
embedded into a standard HCQ*-algebra using the GNS-construction of positive
sesquilinear form on the strict CQ*-algebra A[|| ||].

2. STRICT CQ*-ALGEBRAS AND HCQ*-ALGEBRAS

Let A[|| ||] be a normed x-algebra with isometric involution % and separately (but
not jointly) continuous multiplication. Then the completion, A[|| ||], of A[|| |]] is a
topological quasi x-algebra that we call, as is natural, a Banach quasi x-algebra. In
particular, if || || is a Hilbertian norm, then A[|| ||] is called a Hilbert quasi *-algebra.
For any a € A[|| ||] we put

L,x =ax and R,z = za, x € A.

Then L, and R, are linear maps of A into AJ| ||]. In particular, if a € A4, then L,
and R, can be extended to bounded linear operators on the Banach space A[|| ||]
and they are denoted by the same symbols L, and R,.
Let A[|| ||] be a Banach quasi *-algebra and assume that the *-algebra A has
another norm || || and another involution # satisfying the following conditions:
(a.1) [la#zlly = ||z}, Vo e A
(a.2) [lzf| < llzflg, Ve A.
(@.3) [lzyll < llzl#lyll, v,y € A.
Then by (a.2), the identity map ¢ : A[|| |l4] — A[|l ||] has a continuous extension
i from the completion Ay of A[|| |l4] (Ay is, of course, a C*-algebra) into A[|| ||].
If 7 is injective, then Ay is (identified with) a dense subspace of A. This happens
if, and only if,
(a.4) two norms || || and || || are compatible in the following sense [5]: for any
sequence {z,} C A such that ||z,| — 0 and z, — = in Ag]|| ||x], z =0
results, i.e. if 7= A[|| ||]] = Axl|| ||4] is closable.

Definition 2.1. A Banach quasi x-algebra Al| ||] is said to be a psuedo CQ*-algebra
if the *-algebra A has a another norm | |4 and another involution # satisfying
the conditions (a.1)—(a.4) above. Furthermore, if ||z|x = ||Lg|| = sup{||zy|;y €
As.t. |ly]| <1} for each z € A, then A[|| ||] is said to be a strict CQ*-algebra.

A pseudo CQ*-algebra A[|| ||] is fully determined by the involution # and the
C*-norm || ||4, and so it will often be denoted by (A[|| ||],#,] |l4). On the other
hand, a strict CQ*-algebra is fully determined when the new involution # is known;
so it can be simply denoted as (A[|| ||], #), making lighter in this way the notation
introduced by two of us in [I, 2. Let (A[|| ||],#, || ||#) be a pseudo CQ*-algebra
and, as above, let Ay be the C*-algebra obtained by completing the #-algebra A
with respect to the C*-norm || ||%. Let J be the involution * of the Banach quasi
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x-algebra A[| [|]. Then A, = JAy is a C*-algebra equipped with the operations
oyt = (o)t a* = a)*, 2y* = (ya)*, the involution (z*)” = 2#* and the
C*-norm [|z*[|, = [[z]|4, Va,y € A,.

Proposition 2.2. A pseudo CQ*-algebra (A[|| ||], #, || |l ) contains two C*-algebras
Ay and A, = J Ay with different involutions # and b, respectively, as dense subal-
gebra. In particular, if (A[|| ||],#, || [|) is a strict CQ*-algebra, then Lay, and Ry,
are C*-algebras, Ly Ry = RyL, for each v € Ay andy € A, and Ra, = JLa,J.

By Proposition 2.2, every strict CQ*-algebra is a CQ*-algebra in the sense of
1, 2] but the converse is not true in general ((Ax N .A,) is not required to be
#-invariant).

We summarize the situation with the following scheme:

C Ay C .
Al LJ Al
- A, -
normed *-algebra C*-algebras CQ*-algebra,
which summarizes the situation: the *-algebra A[|| ||] is contained in its closures,

Ay = A[|| ||#] and A, = A[|| ||;] = JAx. These C*-algebras, moreover, are both

contained in A[|| ||].

Definition 2.3. A Hilbert quasi x-algebra A ||] is said to be a HCQ*-algebra if
there is another involution # of A such that L} = L 4 and |z| < ||L.|| for each
r € A. Here we denote it by (Al ||], #)-

HCQ*-algebras are closely related to left Hilbert algebras. Before going forth, for
the reader’s convenience, we briefly review the definitions and the basic properties
of left Hilbert algebras. A x-algebra 2l with involution # is said to be a left Hilbert
algebra if it is a dense subspace in a Hilbert space H with inner product ( | )
satisfying the following conditions:

(i) For any x € 2 the map y € A — zy € A is continuous.

(ii) (zy|z) = (y|z#2), Va,y,z € 2.

(iii) A% = {zy; 2,y € A} is total in H.

(iv) The involution  — z# is closable in H.

By (i), for any = € 2 we denote by my(z) the unique continuous linear extension
to H of the map y € A — xy € 2; then my is a x-representation of A on H.

1
We denote by Sy the closure of the involution #. Let Sy = JaAj be the polar
decomposition of Sg. Then Jgy is an isometric involution on H and Ag is a non-

1 1
singular positive self-adjoint operator in H such that Sy = JaAg = Ay ° Jy and

Sy = JQA;% = AQ%[JQ[, and Jy is called the modular conjugation operator of A
and Ag is called the modular operator of >. We define the commutant 2’ of 2 as
follows: For any y € D(Sy) we put 7y (y)z = mu(x)y,z € A and put A’ = {y €
D(S%); o (y) is bounded}. Then 2’ is a left Hilbert algebra in H with involution
Sy and multiplication yi1y2 = my(y2)yi. Similarly, the commutant A" of A" is
defined by A" = {z € D(Sy);y € A’ — zy is continuous}. For any x € A" we
denote by g (x) the unique continuous linear operator on H such that my(z)y =
Ty (y)z,y € A, Then A’ is a left Hilbert algebra in H with involution Sy and
multiplication z129 = my(x1)x2 containing A. A left Hilbert algebra 2 is said
to be full if A = A”. Tt is well-known as the Tomita fundamental theorem that
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Jama ()" Jo = mo(A) and Alm (A)" Ay = ma(A)”, Yt € R. Let A be a full left
Hilbert algebra in H, and 4y = {x € [ ,cc D(AG); Az € A, YVa € C}. Then g is
a left Hilbert subalgebra in H such that Af = A, JyAo = Ao and {AJ; € C}isa
complex one-parameter group of automorphisms of 2y such that (Agz)# = Aiax#
and (Agz)* = Ay%z* for each o € C and € Ag. This Ap is called the mazimal
Tomita algebra of A. For more details, see [8, 91 [TT].

Proposition 2.4. Suppose that (A[|| ||], #) is a HCQ*-algebra. Then the following
statements hold:
(1) (Al |I], #) is a strict CQ*-algebra with the C*-norm ||z||4 = || L.||, = € A.
(ii) A is a left Hilbert algebra in the Hilbert space H = Al|| ||] whose full left
Hilbert algebra A" has a unit u.

Proof. (1) The proof is mostly trivial. We prove only that the condition (a.4) is
satisfied in this case. Indeed, if {z,} C A is a sequence such that ||z,| — 0
and z, — x in Ax[|| ||«], then by the assumption L,, — L, with respect to the
operator norm. The continuity of the multiplication in A[|| ||] easily implies that
L, = 0; thus ||z||3 =0 and x = 0.

(i) We first show that A is a left Hilbert algebra in H with involution #. Since
the C*-algebra Ay has an approximate identity {u}, .4 is dense in the C*-algebra
Ay and |jz]| < ||z|x for each z € A, and then it follows that A2 is total in
A[|l . The assumption L} = L_4(Vx € A) implies that (zy|z) = (y|z*2) for each
x,y,z € A, where (| ) is the inner product defined by the Hilbertian norm || ||.
Further, we have m4(z) = Ly, Vo € A and wa(z) is bounded. Take any sequence
{zn} in A such that nlirréo |z || = 0 and nlLII;O ™ — y|| = 0. Then it follows that

(y|z2b) = nlirrgo(xﬁ|x1xg) = nlinéo(xgxii|xn) = 0 for each z1, 22 € A, which implies

that € A — 2% € A is closable. Thus A is a left Hilbert algebra in H with the
involution #. We next show that the full left Hilbert algebra A" has a unit u. For
any € > 0 and for any finite subsets {z1,...,2m} and {y1,...,ym} of A, we define
the set

K(E7 {xla' "7xm}7{y15' .. 7ym})
— {a e lall < 1, (az, — elyn)| <&
and |(zra — zplyr)| < e,k =1,...,m}.

Since the C*-algebra Ay has an approximate identity and ||z|| < ||zl for each
x € Ay, it follows that K(e;{z1,...,Zm},{y1,---,Ym}) # ¢. Now let K be the
family of all subsets K (&;{x1,...,Zm}, {y1,-..,Ym}) wheree > 0 and {z1,...,zm},
{y1,...,ym} are finite subsets. Then K is a family of non-empty weakly closed
subsets of the weakly compact set H1 = {a € H; ||a|| < 1}. Hence, the intersection
of all the sets in IC is non-empty. Hence, an element w of this intersection is such
that u is a quasi-unit of the topological quasi *-algebra A[|| ||] , that is, u € AJ|| ||]
and ux = zu = z for each x € A. Since

(Sazlu) = (2%|u) = (ulLyu) = (ulz)

for each x € A, it follows that u € D(S%) and n/y(u) = I. Hence, u € A’ and
S%u = u, which implies that

(Shylu) = (w4 (Shy)ulu) = (ulry(y)u) = (uly)
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for each y € A’. Hence, we have u € A” and Squ = u. This completes the
proof. O

By Proposition 2.4, the situation of HCQ*-algebras can be schematized with the
following diagram:

C Ay Cc A'=L%u C D(Sa) C
A 1J T Ja 1 Ja Al
c A c A=LjJu c DSy C
We now look for conditions under which J = J 4.

Lemma 2.5. Let (A[|| ||],#) be a HCQ*-algebra. Then the following statements
are equivalent:

(i) J=Ja.

(ii) (x#]x*) > 0 for each z € A.

Proof. (1) = (ii) This follows from
(a#]a*) = (JaAZ 2| az) = (x]A%z) > 0, Va € A.

(ii) = (i) By the assumption (ii) we have S4 = J(JJAAi) and JJAA%4 > 0. The
uniqueness of the polar decomposition of S4 implies J = J4. O

If any one of the two equivalent statements of Lemma 2.5 holds, we say that the
HCQ*-algebra (A[|] ||],#) is standard.

Remark 2.6. Let (A[|| ||],#) be a HCQ*-algebra. If it is standard, then R/, = L’}.
Conversely, if R’y = L'}, then JJ4 = JaJ, but we don’t know whether J = J 4.

Since two HCQ*-algebras (A[|| ||],#) with (B[] |]],#), A[l| Il = B[|| ||] as Hilbert
spaces, need not coincide as HCQ*-algebras, we introduce the following notion:

Definition 2.7. A HCQ"-algebra Al|l |I] is said to be an extension of a HCQ*-
algebra BJ|| ||] if B is a dense *-subalgebra of A and S4 = Sg.

Proposition 2.8. Let (A[|| |||, #) be a standard HCQ*-algebra, and B = (A")o the
maximal Tomita algebra of the full left Hilbert algebra A”. Then (B[|| ||],S4) is a
standard HCQ*-algebra and it is an extension of (A[|| ||],Sa). Further, {A%}ier
is a one-parameter group of *-automorphisms of the Hilbert quasi *-algebra B|| ||],
that is, AYB = B, (A%a)* = A%la*, A¥(az) = (A%a)(A%z) and A% (za) =
(A%z)(A%a) for alla € B[|| ||,z € B and t € R.

Proof. 1t is almost clear that B(|| ||) is a Hilbert quasi x-algebra with the involution
Ja = Jp and further (BJ|| |||, S4) is a standard HCQ*-algebra. Since {A%},cp is a
one-parameter group of x-automorphisms of the Tomita algebra B, it follows that
{A%}ter is also a one-parameter group of s-automorphisms of the Hilbert quasi
x-algebra BJ[|| |- O

Finally, we consider the question of when a Hilbert space can be regarded as a
standard HCQ*-algebra. By Proposition 2.4, 2.8 and [9], Theorem 13.1, we have
the following:
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Theorem 2.9. Let H be a Hilbert space. The following statements are equivalent:

(i) H is a standard HCQ*-algebra.

(ii) H contains a left Hilbert algebra with unit as dense subspace.

(iii) There exists a von Neumann algebra on H with a cyclic and separating
vector.

It is worth noticing, in particular, that the implication (iii) = (i) shows that the
class of standard HCQ*-algebras is rather rich.

3. THE STRUCTURE OF STRICT CQ*-ALGEBRAS

In this section we study when a strict CQ*-algebra is embedded in a standard
HCQ*-algebra. For that, we need a GNS-like construction for a class of positive
sesquilinear forms on strict CQ*-algebras (A[|| ||],#, || |l4). A sesquilinear form ¢
on A[|| [I] x A[|| ||] is said to be positive if p(a,a) > 0 for all a € A]| ||], and ¢ is
said to be faithful if p(a,a) = 0,a € A]| |||, implies @ = 0. Further, we need the
following notion:

Definition 3.1. Let (A[[| [I],# [l ll4) and (B[l [l);#1, [ ll4) be strict CQ*-
algebras. A linear map ® : A[|| ||| — B][|| |]1] is said to be a x-homomorphism
of (A[ll Il #. [l ) into (Bl ll1],#1. 1l ll#,) if (i) ® is a +-homomorphism of the
quasi x-algebra A[| ||| into the quasi x-algebra B ||1], that is, ®(.A) C B and
®(a)* = ®(a*),®(ax) = P(a)®(z) and ®(za) = P(x)P(a) for all a € A[|| [|]
and x € A; (ii) ®[ A4 is a *-homomorphism of the C*-algebra A4 into the C*-
algebra By, . A bijective (resp. injective) s-homomorphism ® such that ®(A) = B
and ®(Ay) = By, is called a *-isomorphism of (A[|| |]],#,] |/4+) onto (resp. into)
(Bl 11, #1, || l,)- A *-homomorphism @ is said to be contractive if || ®(a)|; < | al]
for all a € A[|| ||]. A contractive *-isomorphism whose inverse is also contractive is
called an isometric x-isomorphism.

Theorem 3.2. Let (A[|| ||],#, | |lx) be a strict CQ*-algebra with quasi-unit u.
Then the following statements are equivalent:

(i) There exists a contractive x-homomorphism (resp. x-isomorphism) of the
strict CQ*-algebra (A[|| |, #, || %) into a HCQ*-algebra (B[|| ||1], #1)-
(i) There exists a (resp. faithful) positive sesquilinear form ¢ on A[|| ||] x A[|| ||]
satisfying
(11)1 Sﬁ(x, y) = w(uvx#y)a an Yy e A;
(D)2 [z, )| < llzlllyll, Yo,y € A;
(ii)B QO(JJ, yl: go(y*,x*), Vz,y € A;
Further, (B[|| ||l1],#1) is standard if and only if
(ii)s @(z*,2%) >0, Vo € A.

Proof. (i) = (ii) We put
pla,b) = (2(a)|@(b),  a,be Al ],

where (| ) is the inner product defined by the Hilbertian norm || ||y on BJ| |[].
Then it is easily shown that ¢ is a positive sesquilinear form on A[|| ||] x A[|| ||]
satisfying the condition (ii); ~ (ii)s. If (B ||1],#1) is standard, then (ii)4 follows
from Lemma 2.5.

(i) = (i) We put A, = {a € A I p(a, @) = 0}. Then Al is a subspace of A[| |]

and, due to the positivity of ¢, which implies (a,b) = ¢(b, a) for each a,b € A| ||],
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it follows that the quotient space A, (A[|| [|]) = A[|| I/Ny = {Ap(a) = a+Nyja €
A[|l 1} is a pre-Hilbert space with inner product (A,(a)|A, (b)), = ¢(a,b),a,b €
A[|l ] We denote by || ||, the norm defined by the inner product ( | ), and by H,,
the completion of A, (A[|| ID[I| ll]- Since A is || ||-dense in A[|| ||], it follows that

(i), Ip(a, )| < lallJbll, Ya,b € A [

(i)} oa,b) = (b, a*), Va,b e Al |[,
and since (ii)" and ||z|| < ||z||%, Yz € A, it follows that

(D)7 (z,y) = p(u, 2%y), Yo,y € Ay.
By (ii)5 A, = A,(A) is a dense subspace of the Hilbert space H, and further, it is
a *-algebra equipped with the multiplication Ay, (2)A,(y) = L, (2) Ao (¥) = Ao (7y)
and the involution A, (z)* = Ay (z*). By (ii)5 the involution A, (z) — Ay(z)* can
be extended to the isometric involution J, on H,. By (ii)] the linear functional on
the C*-algebra Ay : z — o(z,u) is positive, and so ¢(y# (2% x)y, u) < H:c||igo(y,y)
for each z,y € A. Hence it follows from (ii); that

X @AW = e(zy, 2y) = o(y™ a®xy,u) < [2l% 1A W)
for each x,y € A, so that Ly_(,) is bounded and ||Ly ()| < [|z[|4 for each z € A.
Thus H, = A,[|| ||,] is a Hilbert quasi *-algebra. Further, the map A,(z) —
Ao (2)# = Ay(2) is an involution of A, and by (ii); Ly = Lyt for each
xz € A. Hence, (Ay[|| |lo], #1) is a HCQ*-algebra. Here we put ®(a) = Ay(a),a €
Al II]. Then it is easily shown that ® is a *-homomorphism of the strict CQ*-
algebra into the HCQ*-algebra (A, [|| ||,], #1) satisfying ®(Ag) = Ay, and by (ii)}
it is contractive. Suppose that ¢ is faithful. Then the x-representation of the
C*-algebra Ay on H, defined by x — Ly _(2),r € Ay is faithful, which implies
that || Ly, (2)ll = [|z]|4 for each x € Ay. Further, since ®(Ag) = Ay, it follows that
D(Ay) = (Ap)y, and @[ Ay is a *-isormorphism of the C*-algebra A4 onto the C*-
algebra (Ay)4,. Hence ® is a *-isomorphism of (A ||], #, || [|4) into (A[|| o], #1)-
By Lemma 2.5, the HCQ*-algebra (A, [|| ||,],#1) is standard if and only if (ii)4
holds. This completes the proof. O

Now the question arises as to whether positive sesquilinear forms as described
in (ii) do really exist. The answer is certainly positive due to the existence of
standard HCQ*-algebras stated in Theorem 2.9. Indeed, the inner product {,) of a
left Hilbert algebra satisfies conditions (ii)1—(ii)4.

Furthermore, Theorem 3.2 answers the main question in this section: any form ¢
over a strict CQ*-algebra (A[|| [|], #, || |l#) with quasi-unit, can be used to construct
a HCQ*-algebra where A is contractively embedded.

ACKNOWLEDGMENT

We acknowledge the financial support of the Gruppo Nazionale per 1’Analisi
Funzionale e le Applicazioni del C.N.R. and of the Italian Ministry of Scientific
Research, and of the Japan Private School Promotion Foundation.

REFERENCES

1. F.Bagarello and C.Trapani, States and representations of CQ*-algebras, Ann. Inst. H.
Poincaré 61, 103-133 (1994) MR 95j:46062

2. F.Bagarello and C.Trapani, CQ*-algebras: structure properties, Publ. Res. Inst. Math. Sci.,
Kyoto Univ. 32, 85-116 (1996) MR 97d:46064


http://www.ams.org/mathscinet-getitem?mr=95j:46062
http://www.ams.org/mathscinet-getitem?mr=97d:46064

2980 F. BAGARELLO, A. INOUE, AND C. TRAPANI

10.

11.

. F.Bagarello and C.Trapani, LP-spaces as quasi *-algebras, J. Math. Anal. Appl . 197, 810-824

(1996) MR [96k:46064

. F.Bagarello and C.Trapani, The Heisenberg dynamics of spin systems:a quasi *-algebras ap-

proach, J. Math. Phys. 37, 4219-4234 (1996) MR 97:82005

. M.Gelfand and N.Ya.Vilenkin, Generalized functions Vol. 4, Academic Press, New York and

London, 1964 MR 55:8786d

. G.Lassner, Algebras of unbounded operators and quantum dynamics, Physica, 124 A, 471-479

(1984) CMP 17:01

. G.Lassner and G.A.Lassner, Qu*-algebras and twisted product, Publ. Res. Inst. Math. Sci.,

Kyoto Univ. 25, 279-299 (1989) MR [90h:47087

. S.Stratila and L.Szido, Lectures on von Neumann Algebras, Revision of 1975 original, Abacus

Press, Tunbridge Wells, 1979 MR 81j:46089

. M.Takesaki, Tomita’s theory of modular Hilbert algebras and its applications, Lecture Notes

in Mathematics, 128 Springer-Verlag, 1970 MR [42:5061

C.Trapani, Quasi x-algebras of operators and their applications, Rev. Math. Phys. 7 1303—
1332 (1995) MR [97a:47070

A.Van Daele, A new approach to the Tomita-Takesaki theory of generalized Hilbert algebras,
J. Functional Analysis 15, 378-393 (1974) MR [49:11264

DIPARTIMENTO DI MATEMATICA, UNIVERSITA DI PALERMO, 1-90128 PALERMO, ITALY
E-mail address: bagarello@www.unipa.it

DEPARTMENT OF APPLIED MATHEMATICS, FUKUOKA UNIVERSITY, J-814-80 FUKUOKA, JAPAN
E-mail address: a-inoue@fukuoka-u.ac.jp

DIPARTIMENTO DI SCIENZE FISICHE ED ASTRONOMICHE, UNIVERSITA DI PALERMO, 1-90123

PALERMO, ITALY

E-mail address: trapani@unipa.it


http://www.ams.org/mathscinet-getitem?mr=96k:46064
http://www.ams.org/mathscinet-getitem?mr=97j:82005
http://www.ams.org/mathscinet-getitem?mr=55:8786d
http://www.ams.org/mathscinet-getitem?mr=90h:47087
http://www.ams.org/mathscinet-getitem?mr=81j:46089
http://www.ams.org/mathscinet-getitem?mr=42:5061
http://www.ams.org/mathscinet-getitem?mr=97a:47070
http://www.ams.org/mathscinet-getitem?mr=49:11264

	1. Introduction
	2. Strict CQ*-algebras and HCQ*-algebras
	3. The structure of strict CQ*-algebras
	Acknowledgment
	References

