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Abstract. The adaptive finite element method (AFEM) is a mature technique for the com-
putation of approximate solutions of partial differential equations.

AFEM’s for eigenvalues problems have been successfully implemented and analyzed in the
case of various applications; as usually when dealing with eigenvalue problems, most available
results deal with eigenmodes of multiplicity one.

Only recently an active research field was focused on the approximation of multiple eigen-
values and, more generally, of cluster of eigenvalues. This new viewpoint opens new scenarios
and raises several questions, some of which will be discussed during this talk.

Another critical aspect about the theoretical analysis of AFEM’s for eigenvalue problems
concerns the approximation of eigenpblems in mixed form. We will discuss the optimal con-
vergence of the AFEM applied to the Laplace eigenvalue problem in mixed form; our analysis
applies to standard simplicial mixed schemes, in two and three dimensions and is cluster-robust.
The quasi-orthogonality property has been proved by using a suitable superconvergence.

Some of the results presented in this talk are based on references [1,2].
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