STABILITY AND REGULARIZATION OF A DISCRETE APPROXIMATION TO THE CAUCHY PROBLEM FOR LAPLACE’S EQUATION^1

Hans-Jürgen Reinhardt Fachbereich Mathematik, Univ. Siegen, 57068 Siegen, Germany Houde Han Department of Applied Mathematics,Tsinghua University, Beijing 100084, P.R. of China.

Dinh Nho Hào Hanoi Institute of Mathematics, P. O. Box 631 Bo Ho, 10 000 Hanoi, Vietnam

Abstract

The standard five point difference approximation to the Cauchy problem for Laplace’s equation satisfies stability estimates — and hence turns out to be a well–posed problem — when a certain boundedness requirement is fulfilled. The estimates are of logarithmic convexity type. Herewith, a regularization method will be proposed and associated error bounds can be derived. Moreover, the error between the given (continuous) Cauchy problem and the difference approximation obtained via a suitable minimization problem can be estimated by a discretization and a regularization term.

1SIAM J. Numer. Anal. 36, No. 3(1999), 890-905.