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Abstract

This thesis is concerned with developing and improving methods of
polynomials in solving non-homogeneous linear and nonlinear ordinary and
partial differential equations of the second order with variable coefficients, such
that the operational matrices formula was derived for the first and second
derivatives of Chebyshev polynomials of the first and second types and Monic
polynomials and used in solving ordinary and partial differential equations of the

second order.

The operational matrices of derivatives of Chebyshev polynomials of the
first and second type and monic polynomials with one variable were derived and
used in solving nonlinear ordinary differential equations without to find the
coefficients of polynomials, which helped reduce the steps required in the

solution.

In addition, the operational matrices of the first and second derivatives of
the mentioned polynomials were derived with two variables and used in solving

nonlinear partial differential equations.

These formulas have been applied in solving different types of differential
equations, including the non-linear Lienard and Burger equations and finding the
values of the absolute error and the mean square error, as the results show the
convergence of the proposed methods for the exact solutions with a few divisions
with the possibility of applying these methods to solve different types of ordinary
and partial linear and non-linear homogeneous and non-homogeneous differential

equations with variable coefficients.
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