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Abstract

In this thesis, the meshless Fragile Points Method (FPM) is studied for solv-
ing partial differential equations (PDE). This method is in the category of meshless
methods and is based on Galerkin weak form. To divide the domain of the problem
into sub-domains, the Voronoi diagram has been used so that several points are uni-
formly or non-uniformly distributed in the domain, and these points are surrounded
by Voronoi polygons. The Fragile Points Method is used for spatial discretization
of partial differential equations. If the investigated equations have time derivatives,
finite difference methods are applied to deal with them. In the proposed method,
trial functions are obtained as simple, local, discontinuous, and point-based polyno-
mials. In order to obtain these polynomials, the Generalized Finite Difference (GFD)
method is used, and the value of the trial function is based on a finite number of
fragile points in the neighborhood of each domain point. The test functions can also
be put in the form of discontinuous trial polynomials, Dirac delta, and Heaviside
step functions. Also, numerical flux corrections are used to solve the inconsistency
caused by the discontinuity of trial functions. Considering that the stiffness matrices
obtained from the Fragile Points Method are symmetrical and scattered, it will be
very useful and practical for large-scale simulations. Because the Voronoi diagram
is applied to divide domains into subdomains, this method is accurate in irregular
domains with cracks or fractures. In this study, this method’s accuracy, efficiency,
and stability will be evaluated by solving some partial differential equations with the

Fragile Points method.

Keywords: Partial Differential Equation; Fragile Points Method; Meshless Method;
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Numerical Flux Corrections; Finite Difference Scheme; Generalized Finite Difference;

Voronoi Diagram.
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