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STRUCTURE OF GROUP C*-ALGEBRAS

OF LIE SEMI-DIRECT PRODUCTS

OF jR OR C BY LIE GROUPS

TAKAHIRO SUDO

ABSTRACT. This paper is devoted to the case by case study on
structure of group C* -algebras of the Lie semi-direct products of
the I-dimensional real or complex Lie groups by connected Lie
groups, in particular, by commutative Lie groups or the general­
ized Heisenberg Lie groups. As corollaries, we determine existence
and nonexistence of projections of these special group C* -algebras
in terms of groups, and obtain some generalized results for more
general C* -algebras by another methods.

§1. INTRODUCTION

We first recall that the (2n + 1)-dimensional, generalized Heisen­
berg Lie group H2n+1 consists of all (n + 2) x (n + 2) matrices as
follows:

1 al an c
1 b1

(c,b,a) = ai,bi,c E jR(l ~ i ~ n)

1 bn
0 1

with a = (ai), b = (bi ) E jRn. Then H2n+1 is a simply connected
nilpotent Lie group, and isomorphic to the Lie semi-direct product
jRn+! XI a jRn with the action a of jRn on jRn+! defined by aa (c, b)
(c + I:~=l aibi' b).
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Remark. In the above proposition we assume that N is a simply
connected nilpotent Lie group. Then by Proposition 3.8 and the
similar reason with the proof of Theorem 2.7, we have that if N / N 1 ~

1I' or lR (the first and second cases above), then

) {
nontrivial projections if N = lR and (Nh = 0,

C*(G has
no nontrivial projections if otherwise.

For the third case above, we conjecture that C* (G) has no nontrivial
projections.
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