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Abstract

In this thesis, the Homogeneous Balance Method, an analytical
technique, was utilized to find several exact solutions for two virus-
spreading systems: SEIR and SLBR, which describe the spread and
interaction of computer viruses. Additionally, the Tamimi-Ansari Method
(TAM), an approximate method, was employed to find the approximate
solutions for these systems. The SEIR and SLBR systems were solved using
the Tamimi-Ansari Method based on the exact solutions obtained from the
Homogeneous Balance Method to compare the approximate results with the
exact ones, testing the efficiency of the approximation. Several iterations
were performed up to n = 3, yielding satisfactory results.

The Mean Seqaur Error (MSE) and Maximum Absolute Error (MAE) were
used to measure the accuracy ofthe approximate solutions. Finally, the
Particle Swarm Optimization (PSO) algorithm, an intelligent algorithm, was
applied to determine the optimal values for parameters that would minimize
the number of infected devices B(x,t) and increase the number of healthy
devices S(x,t) in both the SEIR and SLBR systems. All findings were
illustrated using three-dimensional plots. Furthermore, software techniques
were employed to solve the SEIR and SLBR systems in this study, using
Maple2013 and MATLAB2014.



