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The purpose Of this paper is to give an elementary proof of Mackey’s form
[9] of the theorem of Stone and yon leumann concerning the uniqueness of
the Schr6dinger representation of the Heisenberg commutation relations,
whose main idea is to make precise the comment which Mackey makes on
page 316 that the theorem "may be regarded as an infinite dimensional gen-
eralization of a classical result on the representations of full matrix algebras".
The main part of our proof involves showing that any representation of the
commutation relations is equivalent to a representation of an algebra of finite
rank operators on an appropriate inner-product space. The second part of
our proof then consists of applying the well-known theorem (for which we
indicate a proof in Lemma 4) describing the representations of such an algebra
(or, equivalently, of the algebra of compact operators). Other proofs can be
found in [2], [7], [i0], [14], [15]. For related results see [5] and [8] and the ref-
erences mentioned there as well as [i] and [9].
An elementary proof of the uniqueness of the Heisenberg commutation

relations was recently given by Segal and Ilunze [15; Theorem 10.6] which
has many points of close contact with the proof which we give. In fact, their
proof can be interpreted to a large extent as being a mixture of the two parts
of our proof. We feel that by separating these two parts and, in particular,
by making explicit the role played by an algebra of finite rank operators, we
contribute additional motivation and clarity to the proof.

It is well-known that the theorem on the uniqueness of the Heisenberg
commutation relations is a special case of the imprimitivity theorem for induced
representations of locally compact groups [i0], [Ii], [14]. In a paper now in
preparation (the main results of which were announced in [13]) we will show
that one can associate to induced representations also an analogue of an algebra
of finite rank operators, and we will use this fact to give a proof of the imprimi-
tivity theorem for induced representations of groups and of C*-algebras.

Let G be a locally compact group, and let C(G) denote the C*-algebra of
continuous complex-valued functions on G which vanish at infinity and with
pointwise operations. By a unitary G-module we will mean a Hilbert space W
on which G acts by means of a strongly continuous unitary representation.
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