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MARS — Models, Algorithms, Com-
puters and Systems

Modern high tech research in science and technology requires
an interdisciplinary approach. This applies particularly to wide
areas of the methodological sciences mathematics and com-
puter science, where typically several aspects of closely related
fields of research are considered. These start with a mathe-
matical model, continue with algorithmic problems, and fi-
nally cover aspects of the implementation on computers or
high performance computing environments and therefore also
issues related to the efficiency of computer systems.

MARS is a doctoral programme at the Doctorate School PLUS
(DSP Programme), which jis organized by the departments
of mathematics and computer science of the University of
Salzburg:*#ts objective is to*educate doctoral students in the
research fields models, algorithms, computers, and systems
and also to achieve new insights and research findings espe-
cially with regard to the inter-dependency of these fields of
research. The focus will be on important topics relevant for
the Salzburg research site. MARS fields of research form a
cohesive and closely linked line of research and cover a wide
spectrum of scientific interests.

Joint activities constitute the structured doctoral program in
MARS. These include seminars with external guest speakers,
one-day workshops with external guests and multi-day retreats
away from the university, as well as summer schools on the
topics of MARS.
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Adaptive optimal control of contact prob-
lems

Andreas Rademacher — TU Dortmund

In this talk, we present an adaptive method for the opti-
mal control of contact problems. Due to the inherent in-
differentiability of contact problems, the need to regular-
ize the problem arises in order to apply fast adjoint-based
solution algorithms. By the regularization, an additional
error beside the usual finite element discretization and
numerical error is introduced. The aim is to construct an
adaptive algorithm balancing the different error contri-
butions based on a posteriori error estimators, which are
derived using the dual weighted residual (DWR) method.
In contrast to the estimation of the discretization and the
numerical error, which is quite standard, the estimation
of the regularization error is more involved. Using the
DWR ansatz, a representation of the regularization er-
ror up to a remainder term of higher order arising from
the application of the trapezoidal rule is derived, which
cannot directly be evaluated. Hence, a numerical ap-
proximation based on extrapolation methods using the
derivative of the path w.r.t. to regularization parameter
is constructed. One advantage of this approach is that
the numerical effort corresponds to the one of a single
Newton step. In contrast to [Ch. Meyer et al., Adaptive
optimal control of the obstacle problem. SIAM Journal
of Scientific Computing, 37(2): A918-A945, 2015], we
incorporate the estimation of the discretization error and
of the numerical one directly in the estimation of the
regularization error, see [A. Rademacher and K. Rosin:
Adaptive optimal control of Signorini’s problem. Compu-
tational Optimization and Applications, 70(2): 531-469,
2018] for the details. The main advantage is that the
remainder term only depends on the original cost func-
tional and not on the regularized one, which needs not to
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Lothar Banz — University of Salzbt Restaurant
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