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ABSTRACT

This dissertation explores the wave equation in the context of reduced group C--

algebras Ci~(G), which may be thought of as a form of extending the classical partial

di<erential equation to non-commutative settings. Motivated by the identification

C(.J = C-(.9), we formulate the wave equation on C-(G) for countably infinite,
r r

possibly non-abelian groups G, using a Co-semigroup of operators whose generator

serves as an analogue of the Laplacian, we establish the existence and uniqueness of

solutions to the wave equation in this setting.

Furthermore, we examine the smoothing e<ect of the heat kernel within the frame-
work of C;-(G). We introduce the smoothing and weak smoothing property of groups,
analogous to the heat and weak heat property of groups introduced by Bédos and
Conti in their work [Heat Properties for Groups]. We investigate these properties and

explore their relationships to other well-known group properties.
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