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Abstract

In this thesis, different order of nonlinear Schrodinger equations (NLSES)
hierarchy with Kerr law nonlinearity in optical soliton are studied using three
methods ranging from analytical to numerical. The hierarchy under
consideration consists of three important Schrodinger equations that play a vital
role in various field of modern science. In the first chapter, a brief history of
solitons and the general form of NLSE are given. In the second chapter, the
powerful Improved Adomian Decomposition Method (IDAM) is employed to
derive efficient numerical schemes to different NLSEs in the hierarchy with
various orders. In chapter three, a well-known and strong integration method
for treating nonlinear evolution equations called the Riccati equation method is
used analytically investigate the equations in this hierarchy. In fourth chapter,
the Collective Variable (CV) approach is sought for a complete investigation of
these equations in optical soliton. Moreover, the Runge-Kutta numerical
method is applied to the resulting equations of motion represented by ordinary
differential equations. Also, numerical simulations are designed with the
appropriate parameter values for more clarification. Finally, some of the
obtained results are examined in chapter five, together with some

recommendations for future studies.
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