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Verified eigenvalue estimation for elliptic differential operators and its applicati
on in non-linear problems
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The eigenvalue problem for differential operators is a basic problem in both engin
eering and mathematics. The upper bounds for the Laplacian have been given in history, but the lower bound
s remain to be very difficult. In this research, a new algorithm is developed to give lower bounds for the

eigenvalues of the Laplacian. Such an algorithm is based on the finite element method along with the use

of the hypercircle equation. It is the first method that can easily deal with eigenvalue problems on domai
n of general shapes. The eigenvalue bounds are also successfully applied to solution verification for nonl
inear partial differential equations defined on arbitrary polygonal domains.
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