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Abstract:

This talk presents a method of constructing the

nonconforming finite element methods which can produce
the lower bounds for the eigenvalues of the elliptic operators.
Based on such nonconforming discrete eigenfunctions, we
propose a simple method to produce the upper bounds of the
eigenvalues. More precisely, we construct a conforming
approximation of the exact eigenfunction by the projection
average interpolation of the nonconforming discrete
eigenfunction. After showing the approximation property
of the projection average interpolation, we prove that the
Rayleigh—quotient of the aforementioned conforming
approximation is convergent to the exact eigenvalues from
above. Finally, we combine the lower and upper bounds of
the eigenvalues to obtain a high accuracy approximation of
the eigenvalues. Numerical examples verify our theoretical

results.
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