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We study second-order systems of the form

z̈(t) + Aoz(t) + Dż(t) = Bou(t),

equipped with the position measurements

y(t) = B∗

oz(t).

Here the stiffness operator Ao is a self-adjoint, positive definite, invertible
linear operator on a Hilbert space H and the control operator Bo is a bounded
operator acting from Ck to H
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, where Hα, α ∈ R, is the scale of Hilbert
spaces with respect to Ao. Moreover the damping operator D : H 1
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→ H
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is a bounded operator such that A
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o DA
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o is a non-negative operator in
H.

The transfer function G(s) = B∗

0
(s2I + sD + Ao)

−1Bo describes the be-
haviour of the system in the frequency domain. In the case H equals Cn a
system is called minimum-phase if its transfer function G is well-defined and
has no zeros in the right-half-plane. A more general definition of minimum-
phase systems exists for infinite-dimensional systems.

In order to show that — under some additional assumptions on the damp-
ing operator D — these systems are well-posed and minimum-phase, we study
the block operator matrix A =

[

0 I
−Ao −D

]

. As an example an Euler-Bernoulli
beam with Kelvin-Voigt damping is considered.
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