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Iteratív módszerek összehasonlítása diszkretizált nem szimmetrikus elliptikus feladatok esetében
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This thesis studies the performance of the Conjugate Gradient method applied to the normal equation (CGN) and the Generalized Conjugate Residual method (GCR) when solving a system of linear equations obtained from discretized nonsymmetric elliptic problems. Such PDEs arise as stationary convection-diffusion models of flows. For general matrices it has been shown by earlier authors that neither of these iterative methods are globally better than the other one considering the number of iterative steps.
In this thesis detailed numerical experiments are conducted in MATLAB for various nonsymmetric elliptic test problems with FDM, FEM and SDFEM discretizations to see which iterative method prevails under which conditions. These experiments suggest that for our special class of problems, depending on the coefficients of the PDE, we can still forecast (or at least explain) which method will converge faster. In order to study the rate of convergence, some well-known linear and superlinear convergence estimates are utilized, whose sharpness is analyzed both theoretically and numerically. The theoretical results are proved with the help of functional analysis. The results are then used to explain the outcome of the numerical tests, and along with that the limitations of this approach are discussed as well.



