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ABSTRACT

We present a Space-Time Meshfree Collocation Method based on Interpolating Moving Least Squares
(STMCM-IMLS). The Moving Least Squares (MLS) technique and its interpolating counterpart
(IMLS), introduced in [2] for scattered data approximation and interpolation respectively, are the basis
for most of the meshfree methods, i.e. methods which use only a set of points without a node-to-
node connectivity to find numerical solutions of partial differential equations. The meshfree collocation
method based on IMLS was introduced by authors in primary studies [3, 4]. The idea of the Space-Time
Meshfree Collocation Method (ST-MCM) was presented in [5], and applied to tracking the evolution of
dynamic interfaces under heavy deformations by level-set method in [6]. The aim of this contribution
is a numerical study of the accuracy and convergence properties of the method when applied to differ-
ent kind of PDEs with known analytical solutions. We investigate the time discretization properties by
solving ordinary differential equations, the discretization in space solving an elliptic (parabolic) model
problem, and end up by showing the numerical properties of the method when applied to hyperbolic
PDEs.
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[2] Peter Lancaster and Kestutis Šalkauskas. Surfaces generated by moving least squares methods.
Math. Comp., 37(155):141–158, 1981.



[3] Hennadiy Netuzhylov. Meshfree collocation solution of Boundary Value Problems via Interpolat-
ing Moving Least Squares. Communications in Numerical Methods in Engineering, 22(8):893–899,
2006.

[4] Hennadiy Netuzhylov and Andreas Kölke. Perturbation technique leading to truly meshfree meth-
ods for boundary conditions enforcement. In Proceedings of WCCM 7, Los Angeles, USA, 2006.

[5] Hennadiy Netuzhylov and Andreas Kölke. Strong form meshfree method for elasticity and fluid-
structure interaction problems using a two-field mixed formulation. In The third international
conference on structural engineering, mechanics and computation, Cape Town, South Africa, 2007.

[6] Hennadiy Netuzhylov and Andreas Zilian. Space-Time Meshfree Collocation Method for implicit
tracking of dynamic interfaces by level set equations. In 2nd GACM Colloqium on Computational
Mechanics for Young Scientists from Academia and Industry, 2007.


