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Abstract

This paper concerns a boundary value problem of Laplace’s equation, which is
solved by determining the unknown coefficients in the expansion of harmonic
polynomials. A regularization method is proposed to tackle the resulting
ill-posed linear system. The stability and convergence results are provided
and a validating numerical experiment is presented.
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1. Introduction

This paper is concerned with the boundary value problems (BVP) of
Laplace’s equation, and a harmonic polynomial method (HPM) is consid-
ered to solve the problems. The HPM was the first to be presented in [3]
to solve the Cauchy problems for the Laplace equation. Motivated by [3],
the main idea of solving the BVP is to approximate the exact solution by
a linear combination of the harmonic polynomials. Then the problems are
approximated by determining the unknown coefficients in the linear combi-
nation. By using the boundary conditions, a compact operator equation is
obtained and solved by a regularization method. In this paper, we propose
an approach to derive a lower bound for the smallest singular value of the
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