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Abstract

In this dissertation, a boundary meshless method, called the single boundary
method, is used to solve the differential equations. This method, which is based
on the fundamental solution of the differential operator, can be directly applied to the
homogeneous equations. For inhomogeneous equations, a combination of this method
and the method of particular solution is used. Having a particular solution that does
not necessarily apply to boundary conditions can be transformed into a homogeneous
equation with modified boundary conditions. For this case, the particular solution is
obtained by radial basis functions. After finding the private solution, the homogeneous
equation is solved by the single boundary method. We use the proposed method to
numerically simulate the equations and show that the numerical results are consistent
with the analytical results. The Laplace equation as homogeneous equation and other
equations as inhomogeneous equations are solved numerically. The two-dimensional
telegraph equation, the pseudo-parabolic equation and the Benjamin-Bona equation
are solved by the proposed method and the numerical solutions are compared with
other methods. Convergence and stability analysis have also been described for some
of these equations. To implement the method presented on the fractional derivative
space, the fractional diffusion equation and the fractional cable equation is discussed
and after numerical solution, the results are compared with analytical and other meth-

ods. Finally, conclusions and suggestions are presented.
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