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Extended MLS Difference Method for Potential Problem with Weak and
Strong Discontinuities
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Abstract

This paper provides a novel extended Moving Least Squares(MLS) difference method for the potential problem with weak and
strong discontinuities. The conventional MLS difference method is enhanced with jump functions such as step function, wedge
function and scissors function to model discontinuities in the solution and the derivative fields. When discretizing the governing
equations, additional unknowns are not yielded because the jump functions are decided from the known interface condition. The
Poisson type PDE's are discretized by the difference equations constructed on nodes. The system of equations built up by
assembling the difference equations are directly solved, which is very efficient. Numerical examples show the excellence of the
proposed numerical method. The method is expected to be applied to various discontinuity related problems such as crack problem,
moving boundary problem and interaction problems.

Keywords - weak and strong discontinuities, potential problems, moving least squares difference method, jump
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