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Abstract

This thesis deals with developing and improving methods of polynomials in
solving Mathematical modelling causing fungal diseases. The operational matrices
formula was derivative of Types of Horadam polynomials (Hermite Polynomials,
Chebyshev Polynomials of the first kind and Taylor Polynomials), and used for
solving Mathematical model Ordinary and Partial differential equations.

Two Mathematical models have been solved to represent competition
between Fungi and access to different nutrients. They are general systems that
describe controlling the spread of Fungi through manipulating the nutrients
available to them. The systems were solved using the aforementioned polynomials
and compared with their accuracy in reaching the exact solution.

The operational matrices of derivatives of Types of Horadam polynomials,
with one variable were derived and used in solving Mathematical model ordinary
differential equations. In addition, the operational matrices of derivatives of
Horadam Polynomials with two variable were derived and used for solving
Mathematical model Partial differential equations of Nutrient Influence on Fungal
Growth.

The obtained results were compared with the Adomian decomposition method
for epidemiological model to show the efficiency and reliability of the proposed
method which can be extended to solve a large variety of ordinary differential
equations. In addition, The obtained results were compared with special exact
solution for nutrient influence of fungal to show the efficiency and reliability of the
proposed method which can be extended to solve a large variety of partial
differential equations.

Additionally, the effect of parameters on the spread and growth of fungi was
studied, after obtaining a general formula for numerical solutions for nonlinear
systems, and then studying the effect of increasing or decreasing these parameters
and the effect of their absence on the growth of Fungi in plants.



Additionally, the Genetic algorithm was used to find the best value of
parameters a, 6,9}, a;, f;, in the Horadam polynomials which gave the best
solutions for mathematical model and finding the values of the absolute error and
mean square error, as it was found through the results that the proposed methods
for the exacts solutions were found with few iterations.
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