
MODRED 2010 A.C. Ionita: cosmin.ionita@rice.edu

On Model Reduction of Parametrized Systems
A.C. Ionita1 and A.C. Antoulas2

1Rice University, cosmin.ionita@rice.edu
2Rice University, aca@rice.edu

In this talk, we address model order reduction of parametrized linear systems. We present the
case of one-parameter systems, that is, the transfer function is a two-variable rational function,
with the two variables being the complex frequency and the parameter. Our main goal is to
construct reduced models of low complexity in both variables.

The main tool for our approach is the two-variable Loewner matrix, recently introduced in [2]. This
matrix is easily constructed from given measurements and has the property that its rank encodes
the complexity (degree) of the original two-variable rational function. While in the single-variable
case [1, 3], the rank of the Loewner matrix is constant and equal to the McMillan degree; in the
two-variable case, the rank increases as the number of measurements is increased. This fact
adds to the difficulty of the problem and indicates that model reduction has to take into account
the intricate structure present in the kernel of the two-variable Loewner matrix.

The model reduction method proposed here constructs reduced models of degree lower than
the original two-variable rational function. The key for obtaining approximants can be found in the
structure of the right singular vectors corresponding to the smallest singular values of the Loewner
matrix. Once obtained, the reduced model is written down in two-variable descriptor state-space
form.

Finally, we provide numerical experiments showcasing the proposed reduction method. These
examples also give interesting insight on the error introduced by our approach.
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