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Abstract

In recent years, Krylov subspace methods have become widely-used tools for
order reduction of large-scale linear dynamical systems; see [1] for a recent
survey of such reduction techniques. Despite all the progress in this area,
the development of algorithms that are applicable to truly large-scale systems
and at the same time preserve the key structures of the large-scale system
remains a challenging task. For example, state-of-the-art algorithms, such
as SPRIM [2], for structure-preserving order reduction of the large-scale sys-
tems arising in VLSI circuit simulation are based on explicit projection. They
first generate a basis matrix of the underlying Krylov subspace and then em-
ploy projection using some suitable partitioning of the basis matrix to obtain
a structure-preserving reduced-order model. There are two major problems
with the use of such explicit projections. First, it requires the storage of the
basis matrix, which becomes prohibitive in the case of truly large-scale lin-
ear dynamical systems. Second, the approximation properties of the resulting
structure-preserving reduced-order models are far from optimal, and they show
that the available degrees of freedom are not fully used.

In this talk, we first present an overview of Krylov subspace-based reduction
techniques for large-scale linear dynamical systems. We then discuss some
recent variants of these techniques that avoid explicit projection and are thus
applicable to truly large-scale systems.
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