
Efficient numerical solution of the LQR-problem for

the heat equation

Abstract

We discuss how the theory developed by Banks and Kunisch [1]
can be applied to a modified version of the heat transfer model intro-
duced by Tröltzsch and Unger [4]. In the numerical implementation
we use ALBERT [3] to establish the required FEM–semidiscretisation
in space. The resulting algebraic Riccati equation (ARE) is of large
dimension (n > 1000). It is shown how the LyaPack software package
[2] can be used to compute the optimal feedback without solving the
ARE directly. In the closing section numerical results are presented
comparing different implementational approaches and cost–functions.

References

[1] Banks, H. T. ; Kunisch, Karl: The Linear Regulator Problem for
Parabolic Systems. In: SIAM J. Cont. Optim. Bd. 22. Society for
Industrial and Applied Mathematics, 1984, S. 684–698

[2] Penzl, Thilo: LYAPACK: A MATLAB Toolbox for Large Lya-

punov and Riccati Equation, Model Reduction Problems, and Linear-

Quadratic Optimal Control Problems. Version 1.0. TU Chem-
nitz: SFB 393 Fakultät fr Mathematik, 1999. – http://www.tu-
chemnitz.de/sfb393/lyapack/guide.pdf

[3] Schmidt, A. ; Siebert, K.: ALBERT: An adaptive hierar-

chical finite element toolbox. Edition: ALBERT-1.0. Albert-
Ludwigs-Universität Freiburg: Preprint 06/2000 / Institut für
Angewandte Mathematik, 2000. – http://www.mathematik.uni-
freiburg.de/IAM/ALBERT/doc.html
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