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Several models arising from science and engineering can be expressed as eigenvalue prob-
lems depending on various parameters. While the numerical approximation of partial
differential equations depending on stochastic parameters has been investigated widely,
less attention has been devoted to eigenvalue problems. Before any reasonable discretiza-
tion, the regularity of the solutions should be discussed. Eigenvalues may cross and a
fundamental task is to properly track all correct modes. Also for this reason, only few
investigations have been carried on so far, mainly related to isolated eigenvalues [1, 2].

We consider an elliptic eigenvalue problem with a multi parametric dependence and we
design an adaptive algorithm which minimizes the number of solves to guarantee the
correct matching of the eigenvalues within a prescribed tolerance. Our non intrusive
scheme can be considered as a greedy parametric model reduction. It combines a technique
involving an a priori cost functional [3] with a suitable a posteriori strategy, capable of
detecting whether the matching of the corresponding eigenvalues was performed correctly.

The performance of the method is tested for various applications in order to assess its
behavior when several parameters are present and intersections of eigenvalues occur.
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