APPLICATIONS OF THE MULTI-GRID METHODS FOR THE RESOLVING SOME ELLIPTIC BOUNDARY PROBLEMS IN 2D CASE Henrich Eisner

Department of Mathematics, Faculty of Civil Engineering STU, Radlinského 11, 813 68 Bratislava, Slovak Republic

eisner@vox.svf.stuba.sk

Keywords: two-grid method, multi-grid method, nested iteration technique, finite element method, finite element differencies, Gauss-Seidel iteration, restriction, prolongation

We present the main idea of the complete multi-grid process in three stages: 1. two-grid iteration serving as an illustration preparing for 2. multi-grid method. The improvement of both approaches leads to 3. nested iteration technique. The most interest we give to show the practical implementation of advances mentioned above on some selected elliptic boundary problems in 2D case. Because we take MATHEMATICA® software tool for the computer work, this help us to realize experiments in small framework by choosing always more than one variation of algorithmic technique. Of course quantitative and qualitative comparisons of results we reach, in very quick and efficient way is that what makes MATHEMATICA® so powerful.

References

[1] Brezzi, F., Fortin, M.: Mixed and Hybrid Finite Element Methods, Springer Verlag, New York, 1991.

[2] Eisner, H.: Multi-grid methods, Practical plenare lecture by the Conference Tutoriál MATHE- MATICA®, SjF STU Bratislava, 1999.

[3] Feistauer, M.: Matematické metody v mechanice tekutin, MFF UK, Praha. [4] Hackbush, W.: Multi-Grid methods and Applications, Springer Verlag, Berlin, 1985. [5] Patankar, S.V.: Numerical Heat Transfer and Fluid Flow, Hemisphere, Washington D.C., 1980.

[6] Turek, S.: Efficient solvers for incompressible flow problems: An Algoritmic approach in view of computational aspects, to appear by Springer Verlag.