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Abstract

This thesis deals with the numerical solution of two-dimensional
Navier-Stokes equations governing the flow of incompressible fluid
inside square cavity. These equations are elliptic, non-linear and
increase the non-linearity with increasing Reynolds number. However,
it is almost difficult to obtain the exact solution of these equations in
fluid mechanics, due to their governing equations, which are a very
complicated system of nonlinear equations. We derive a new formula
for upwind compact finite difference method with theoretical analysis
for accuracy and stability. This issue is generalized and extended to
that once indicated in [10].

We introduced a new application for Adomian decomposition
method with theoretical analysis of convergence. These methods are
use for solving two-dimensional Navier-Stokes equations.

The numerical results are obtained by using these two numerical
methods, proved that they have high accuracy, good convergence and
reasonable stability. These facts are reported in tables and figures,
which represented the approximate solutions of two-dimensional
NSEs. Besides, the comparison of numerical results for both methods
and with the available results indicated to the efficiency of these
methods and their high accuracy. CPU times of simulated solutions are
.reported
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