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ABSTRACT

In the recent years a rapid development of the meshless methods (MM) is observed.
Under this name we understand a variety of methods (used to analyse b.v. problems)
characterized by the following common feature: they use a local approximation of
function based on unstructured cloud of nodes instead of any rigid structure like
elements or regular mesh. They constitute nowadays a more and more powerful tool of
computational analysis of various scientific and engineering problems, successfully
competing with the classical FEM. Their development may be measured by the rapidly
growing number of publications including several monographs like [1,2], and by the
number of scientific conferences (e.g. [3]) and seminars.

Nowadays one may count altogether about hundred different names of the MM. On the
other hand such rapid development introduces certain disorder. Many papers and
presentations are based on very similar or even identical concepts. They often differ
only by the names of the authors or by the methods' name.

Therefore, in the current stage of development of the MM, a classification of these
methods is more and more needed, possibly using a standardized nomenclature.

Several preliminary attempts of such classification have been already undertaken
[4,5,6,7,8,]. The authors used different concepts as a base of such classification, like the
type of mathematical formulation of the b.v. problems or the type of the local
approximation applied.

However, the result of these attempts is still not satisfactory, e.g. a variety of the MM
remained beyond the classifications proposed. This may be mainly caused by both rapid
development of the MM, and a very wide variety of different methods included in this
broad class.

The principal objective of this paper is to present a review of the main contemporary
MM concepts, as well as to use this knowledge in order to propose and discuss a
classification of these methods. The recent development trends of the MM will be also
discussed. Moreover several chosen problems of the MWLS approximation like
selected of optimal parameters, evaluation of function derivatives, error analysis, and
MM/FEM coupling will be considered. Several examples of the MM applications will
be given.
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