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The well-known problem of finding a suitable interpolation point in order reduction via
moment matching is investigated from a time-domain perspective.

Lately, several successful methods for approximating the impulse response using or-
thogonal polynomials have been proposed. Among these approaches, the Laguerre-based
reduction has shown to be very suitable for the reduction of large-scale systems as it
can be reformulated to benefit from the numerical and computational advantages of the
Krylov subspace-based methods. However, to optimize this time-domain approximation,
the choice of the Laguerre pole, also known as time-scale factor, is crucial and has been
treated in several works, e.g. [3].

Now, by using the equivalence property of moment matching and Laguerre-based or-
der reduction, both in time- and frequency-domain [1, 2], the open problem of choosing
an optimal expansion point in the rational Krylov subspace reduction methods (moment
matching about s0 6= 0) can be reformulated to the problem of finding the optimal para-
meter α in the Laguerre-based reduction methods.

In this talk, it is first shown that the key parameter for the impulse response appro-
ximation of the original system can be calculated optimally in a closed-form by solving
appropriate Lyapunov equations. Then, two methods for the choice of the optimal La-
guerre parameter and consequently the single expansion point in rational interpolation
order reduction are presented. Accordingly, different model reduction algorithms are sug-
gested and their advantages and disadvantages are pointed out. The importance of these
approaches lies in the fact that they try to minimize the effect of the higher order terms
in the infinite Laguerre series expansions of the impulse response, and that they offer a
time-domain interpretation of moment matching which is originally developed in frequen-
cy domain. In addition, the methods have a simple structure and are numerically efficient
and thus suitable for the reduction of large-scale systems.
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