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Reproducing kernel Method (RKM) to Solve System of Singular Differential Equations with Nonlocal Conditions irdi

Abstract

In this thesis, we present a generalized version of the Reproducing Kernel Method (RKM) for solving
linear and non-linear differential equations with boundary value conditions, without the use of the
Gram-Schmidt process. The RKM relies on various components, such as points, space, inner prod-
uct, bases, and an appropriate method for achieving accurate solutions. Our proposed method in
this thesis boasts features such as easy implementation, elimination of the Gram-Schmidt process,
low computational complexity, and high accuracy. As many phenomena in physics, chemistry, bi-
ology, and industry can be modeled using linear and non-linear differential equations, there has
been a growing interest in developing numerical methods for solving these types of problems. In
the following sections, we first state the problem and introduce the RKM, then present the general-
ized method that leads to our proposed approach, and finally discuss two different implementation

approaches along with convergence theorems and error analysis.

Keywords: System of linear and non-linear differential equations, Reproducing kernel method,

Error estimation, Convergence analysis.
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