ASYMPTOTIC LOWER BOUNDS FOR EIGENVALUES BY NONCONFORMING FINITE ELEMENT METHODS^∗

MARÍA G. ARMENTANO^† AND RICARDO G. DURÁN^†

Abstract. We analyze the approximation obtained for the eigenvalues of the Laplace operator by the nonconforming piecewise linear finite element of Crouzeix-Raviart. For singular eigenfunctions, as those arising in nonconvex polygons, we prove that the eigenvalues obtained with this method give lower bounds of the exact eigenvalues when the mesh size is small enough.

Key words. finite elements, eigenvalue problems, nonconforming methods.

∗Received May 6, 2003. Accepted for publication November 14, 2003. Recommended by Yuri Kuznetsov. †Departamento de Matemática, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, 1428 Buenos Aires, Argentina. E-mail: garmenta@dm.uba.ar, rduran@dm.uba.ar. This research was supported by ANPCyT under grant PICT 03-05009 and by CONICET under grant PIP 0660/98. The second author is a member of CONICET, Argentina.

AMS subject classifications. 65N25, 65N30.