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Abstract

The Krylov subspace projection approach is a well-established tool for
the reduced order modeling of dynamical systems in the time domain. In
this talk, we address the main issues obstructing the application of this
powerful approach to the time-domain solution of the exterior wave prob-
lems. Solutions of these problems can be obtained as cos(ty/—A)b, where
A is self-adjoint non-positive PDE operator with continuous spectrum, b
is compactly supported initial condition. To avoid spurious reflections and
resonances, the approximate solution should preserve the features of con-
tinuous spectral measure of the original problem. To resolve this problem,
we introduce dumped non-Hermitian matrix A N € CXN , discretized ini-
tial condition by and so-called stability-corrected time-domain exponen-
tial (SCTDE) function f(t,z), such that f(t, Ax)by =~ cos(tv/—A)b for
large N in a targeted subdomain of the exterior domain, and the Laplace
transform f(\, Ax) = [e _tff (t, Ay)dt of f(t, An)b is analytic func-
tion of A in C \ [—o0,0] with the branch-cut on [—o0,0], i.e., it behaves
as resolvent of a self—adjoint non-positive operator with continuous spec-
trum. We present approximations via polynomial and extended Krylov
subspaces and give a theoretical foundation of our method. To illustrate
its performance, we show a number of large scale numerical examples of
important applied problems.

*Schlumberger Doll Research, 1 Hampshire St., Cambridge, MA 02139, US
(Druskin1@slb.com).

fCircuits and Systems Group, Faculty of Electrical Engineering, Mathematics and Com-
puter Science, Delft University of Technology, Mekelweg 4, 2628 CD Delft, The Netherlands
(R.F.Remis@tudelft.nl).

fSchlumberger Doll Research, 1 Hampshire St., Cambridge, MA 02139, US
(mzaslavsky@slb.com).

33



