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Abstract

The aim of this thesis is to solve numerically the coupled
nonlinear Shrédinger -KdV equations using finite difference method.
In chapter 1: We present in detail, this equation and the exact
solution, also we study its conserved quantities. The solution of the
block tridiagonal system and penta-diagonal system are derived. We
describe the fixed point method and Runge Kutta of order 4 method

for solving the nonlinear system.

In chapter 2: We solve the coupled nonlinear Shrodinger -KdV
equations numerically by using explicit method. The accuracy of the
resulting scheme is second order in space and first order in time and
conditionally stable. Also, we have used the explicit Runge Kutta of
order 4 method where the accuracy of the resulting scheme is
second order in space and forth order in time and it is conditionally
stable. We give the some numerical examples to show that this
method is conserving the conserved quantities.

In chapter 3: We present another method for solving the coupled
nonlinear Shrédinger-KdV equations using Crank-Nicolson method,
we get a scheme which is second order in space and time, and
conditionally stable. We use fixed point method for solving the
nonlinear system obtained. We give some numerical examples to
show that this method is conserving quantities.

In chapter 4. We solve the coupled nonlinear Shrodinger -KdV
equations numerically by linearizing the nonlinear system. Three
linearization techniques are adopted. The accuracy of the resulting
scheme in each case is second order in space and time and it is
unconditionally stable. We give some numerical examples to show
that this method is conserving the conserved quantities.



