János Karátson, Sergey Korotov, Michal Křížek: On discrete maximum principles for nonlinear elliptic problems ; Helsinki University of Technology, Institute of Mathematics, Research Reports A504 (2006).

Abstract: In order to have reliable numerical simulations it is very important to preserve basic qualitative properties of solutions of mathematical models by computed approximations. For scalar second-order elliptic equations, one of such properties is the maximum principle. In our work, we give a short review of the most important results devoted to discrete counterparts of the maximum principle (called discrete maximum principles, DMPs), mainly in the framework of the finite element method, and also present our own recent results on DMPs for a class of second-order nonlinear elliptic problems with mixed boundary conditions.

AMS subject classifications: 65N30, 65N50, 35B50, 35J65

Keywords: nonlinear elliptic problem, mixed boundary conditions, discrete maximum principle, finite element method, quadratures.

Correspondence

karatson@cs.elte.hu, sergey.korotov@hut.fi, krizek@math.cas.cz

ISBN 951-22-8314-X ISSN 0784-3143

Helsinki University of Technology Department of Engineering Physics and Mathematics Institute of Mathematics P.O. Box 1100, 02015 HUT, Finland email:math@hut.fi http://www.math.hut.fi/