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Abstract

In this present thesis we study the theoretical and computational aspects
to four types of upwind finite elements schemes for the convection-
diffusion-reaction (CDR) problem when the convection term is
dominated ( Peclet number is high(>>1)) which require special
stabilization schemes to obtain full of meaning numerical results when
the numerical oscillations are reduce or completely eliminate.

We derive optimal convergence rates in particular we prove an error
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for all schemes which presents in this

thesis where QUOTE h JrI'1‘epresent mesh size, QUOTE K ’r'"represent

maximum order of interpolation polynomial and QUOTE At At
represent time step. In many applications it is important to design
approximation methods collateral that the discrete satisfies the maximum
principle.

We also consider the perform numerical implementation for our model
problem and then compare the numerical results of upwind schemes with
Galerkin finite elements method.
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