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Abstract

This thesis aims to study the analytical and approximate solutions of
(2+1) dimensional nonlinear partial differential equation systems which
describe the evolution of long waves influenced by both dispersion and
dissipation phenomena. Dispersion leads to wave propagation and alters its
shape, whereas dissipation causes energy loss and a gradual decrease in
wave amplitude. To achieve this objective two analytical methods were
employed: the Simplest Equation Method (SEM) which is used to derive
closed form analytical solutions by transforming partial differential
equations into ordinary differential equations through the traveling wave
transformation with the physical behavior of these solutions illustrated via
two and three dimensional plots and the Residual Power Series Method
(RPSM) which provides highly accurate approximate solutions by
representing the approximate solution as a power series whose coefficients
are determined based on the residual error without requiring additional
techniques such as linearization perturbation or discretization relying solely
on the initial conditions of the problem. The results demonstrated the
significance of both methods in studying mathematical models in physics
and engineering and opened avenues for future research to explore
nonlinear phenomena using advanced analytical and approximate
approaches.



