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Abstract

The subject of the paper is representations of Hilbert C∗-modules. We introduce
the concept of a nondegenerate, irreducible and cyclic representation and the com-
mutant of a Hilbert C∗-module. Relations between representations of a Hilbert C∗-
module, its linking algebra and underlying C∗-algebras are discussed. We also study
Hilbert CCR- and GCR-modules and extend some results from CCR- and GCR-
algebras. The results we obtain are similar to the results known for C∗-algebras.

1. Introduction

It is well known that every Hilbert C∗-module can be isometrically embedded into
a Banach space of all bounded operators B(H1, H2) between some Hilbert spaces
H1,H2 (as in [6; 8; 9]). This allows us to extend the notion of a representation
from C∗-algebras to Hilbert C∗-modules. Following traditional ways of thinking in
the C∗-algebra theory, we ask ourselves what nondegenerate, irreducible and cyclic
representations of a Hilbert C∗-module are and how they are related not only to
the associated representations of the underlying C∗-algebras, but also to the asso-
ciated representation of its linking algebra (Lemma 3.4, Lemma 3.5, Corollary 3.7,
Corollary 3.8, Note 3.14). We introduce the commutant of a Hilbert C∗-module,
which extends the definition from C∗-algebras (Note 4.8), in order to see whether
it characterises the irreducibility of a representation (Proposition 4.5), as is the
case in the C∗-algebra theory. Since CCR- and GCR-algebras are defined by irre-
ducible representations, it is natural to define Hilbert CCR- and GCR-modules in
a similar way. We prove that a full Hilbert C∗-module is a Hilbert CCR-module
(resp. GCR) precisely when its underlying C∗-algebras are CCR-algebras (resp.
GCR) (Corollary 5.4, Corollary 6.4). These (expected) results are a consequence of
the very strong relationship between irreducibility of the associated representations
(Corollary 3.8). Then it is not difficult to extend some well-known results about
CCR- and GCR-algebras.

2. Preliminaries

A Hilbert C∗-module V over a C∗-algebra A (or a Hilbert A-module) is by definition
(see [4]) a linear space that is a right A-module, together with an A-valued inner
product 〈·, ·〉 on V ×V that is A-linear in the second and conjugate linear in the first
variable, such that V is a Banach space with the norm ‖v‖ = ‖〈v, v〉‖1/2. We denote
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