
11th World Congress on Computational Mechanics (WCCM XI)
5th European Conference on Computational Mechanics (ECCM V)

6th European Conference on Computational Fluid Dynamics (ECFD VI)

July 20–25, 2014, Barcelona, Spain

A TWO-LEVEL METHOD FOR MIMETIC FINITE
DIFFERENCE DISCRETIZATIONS OF ELLIPTIC

PROBLEMS

Paola F. Antonietti1, Marco Verani2 and Ludmil Zikatanov3

1 MOX, Dipartimento di Matematica, Politecnico di Milano, Piazza Leonardo da Vinci 32,
20133, Milano, Italy. paola.antonietti@polimi.it

2 MOX, Dipartimento di Matematica, Politecnico di Milano, Piazza Leonardo da Vinci 32,
20133, Milano, Italy. marco.verani@polimi.it

3 Department of Mathematics, Penn State University, University Park, PA 16802, USA.
ludmil@psu.edu

Key words: Mimetic finite difference discretizations, two-level preconditioners.

We present a two-level method for mimetic finite difference approximations of second order
elliptic boundary value problems. We prove that the two-level algorithm is uniformly
convergent, i.e., the number of iterations needed to achieve convergence is uniformly
bounded independently of the characteristic size of the underling partition. We also show
that the resulting scheme provides a uniform preconditioner with respect to the number
of degrees of freedom. Numerical results that validate the theory are also presented.


