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A robust hierarchical eigenvalue/eigenvector enhancement
(joint work with Randolph Bank and Jeffrey S. Ovall)

We prove the reliability and efficiency of a variant hierarchical basis
eigenvalue/eigenvector approximation’s estimator for a general symmetric and
elliptic operator.

The reliability estimates hold without any further assumptions save the well
posedness of the associated variational boundary value problem(s).

The new estimator extends to general symmetric divergence type operators our
earlier result on hierarchical error estimators from [1].

Further, we present a framework for incorporating the information contained in the
hierarchical error estimator to enhance the convergence properties of the eigenvalue
approximation. Also, a robust method for enhancing eigenvector approximations is
presented. Let us restate that our theory of the convergence enhancement for both
eigenvalues and eigenvectors is presented under the sole assumption that associated
boundary value problem is well-posed. This is our definition of robust.

Numerical experiments will be presented.
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