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CONVERGENCE OF UNSYMMETRIC KERNEL-BASED
MESHLESS COLLOCATION METHODS
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10. Conclusions. We provided convergence proofs for a generalized nonsquare
version of Kansa’s collocation method, showing that the convergence rates are deter-
mined by approximation results for nonstationary meshless kernel-based trial spaces.
The rates improve with the smoothness of the solution, the domain, the differential
operator, and the kernel. They hold for large classes of analytic problems, provided
that there is continuous dependence on the data, and they result from a fairly general
framework that possibly has applications to other unsymmetric methods. On the
downside, the results still need improvement by proving better a priori inequalities to
plug into the framework.

There are many possibilities for enhancement and extension of these results:

1. Find sufficient conditions for nonsingularity of square Kansa-type collocation
matrices.

2. Introduce discretization-dependent weights for different parts of residuals into
the theory of this paper in order to align dimension- and order-dependent
convergence rates.
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