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Meshless methods for solving elliptic and
parabolic partial differential equations with
boundary conditions

Abstract

Meshless methods for numerically solving partial differential equations (PDE) have
become very popular in recent years. The aim of this thesis is to present meshless
numerical methods based on meshless local Petrov-Galerkin (MLPG) method for
numerically solving PDEs. In first chapter, we will present a brief introduction on
meshless methods and classify them into three groups. Since the presented meth-
ods in this thesis are based on MLPG method, in the second chapter this method
will be described. In Chapter 3, regarding the importance of nonlinear PDEs, a
meshless method for their numerical solutions will be proposed and to overcome the
nonlinearity problem, a predictor-corrector scheme in each time step will be pro-
posed. In Chapters 4 and 5, numerical solutions of two dimensional parabolic PDEs
with non-classical boundary conditions will be investigated. Chapter 6 is devoted to
numerically solving two-dimensional fractional-time convection-diffusion-reaction

equations. Finally our conclusions and directions for future research will be given.

Keywords: Partial Differential Equations, Meshless methods, Non-standard boundary
condition, Moving least squares, Local weak form, Finite differences, System of partial dif-

ferential equations, Numerical integration procedures, Boundary conditions, Neumann’s



boundary conditions, Heat equation, Collocation Methods, Fractional differential equa-

tions, geometric time grids, memory effect.
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