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This paper describes the application of the method of fundamental solutions for 2-D harmonic and bihar­
monic problems. Also, genetic algorithm is presented as a numerical procedure used for the determination 
of source points positions. Choosing good locations of source points is crucial in the MFS as it has a great 
impact on the quality of the solution. Genetic algorithm is applied in order to find such an arrangement 
of source points, which provides the solution of sufficient accuracy. 

Keywords: method of fundamental solutions, genetic algorithm, multicriteria optimization, Motz prob­
lem, biharmonic problem 

1. INTRODUCTION 

In the very new paper [1] the equivalence between Trefftz method and Method of Fundamental 
Solutions (MFS) has been shown for harmonic and biharmonic problems. In the MFS for a given 
boundary value problem the solution is represented as a linear combination of fundamental solutions 
of the governing equation [11]. The unknown coefficients, which occur in the assumed form of 
solution, are determined by satisfying approximately the appropriate boundary conditions. Those 
boundary conditions are only satisfied exactly in selected boundary points in which the conditions 
are collocated. 

Apart from points of collocations there are also points located outside the considered domain in 
which singularities occur - these are called source points . Although the position and the number 
of source points are important and the final solution depends on it, there is no proven procedure 
how to arrange the source points. 

Generally there are two possible approaches to the problem of source points arrangement. First 
method is based on the assumption that we know the position of the sources. It means that the 
coordinates of the points are freely chosen and are given to the numerical procedure as already 
known parameters. Another possibility is to take the position of source points as unknowns as well, 
so the final locations are determined during the calculation, but in this case the problem becomes 
nonlinear. For that reason, publications presenting MFS with unknown source position are rare. 
Fairweather and Karageorghis [2- 4] proposed the adaptive scheme, in which the coefficients of the 
linear representation of the solution as well as the position of the sources, which are given as a fixed 
number, are chosen by a non-linear least-squares algorithm. 

In this work Genetic Algorithm [6] is used in order to determine the optimal (or suboptimal) 
position of source points for boundary value problems with 2-D biharmonic equation and 2-D Laplace 
equation. In the process of optimization the best solution is chosen according to the evaluation 
function as a minimum value of squares of errors on the boundaries. For the 2-D problem 2N 
coordinates represent N number of source points. Each coordinate is related with one dimension 
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