Wave equations and singular spacetimes
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The topic of this talk is existence theory of hyperbolic second order systems
of partial differential equations with coefficients of low regularity in suitable
algebras of generalized functions (in the sense of J. F. Colombeau, cf. [1]).

We start with an existence theorem by Grant, Mayerhofer and Steinbauer
(see [2]) for a linear scalar wave equation on the special Colombeau algebra.
From a geometrical viewpoint this is an existence result for the Laplace-Beltrami
operator of a (generalized) Lorentzian metric. We extend this result to a certain
class of tensorial linear hyperbolic equations, that are classically treated in [3]
and [4], and give an outlook how to use this result for systems of quasilinear
hyperbolic equations to solve the Cauchy problem for Einstein’s field equations
on a Colombeau-Algebra.
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