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1. I have participated in the Information Days devoted to the results of the first year of BIS 21++ project. The title of my presentation was On the Superlinear Convergence of PCG Algorithms: Numerical Experiments for Convection-Diffusion Equations. I summarized the mesh independent convergence results  for one single equation (which can be found in a recent paper of my supervisor, János Karátson), when symmetric part preconditioning is applied, and in the second part, I talked about the possible generalization of this method. We particularly interested in systems of equations, since we have other working connections and partners at our department engaging in meteorological models, especially air pollution models. At the numerical solution of those time dependent problems there is a phase, when systems of convection-diffusion equations have to be solved.      

2. During my visit I studied the Helmholtz preconditioning methods in Sobolev spaces for systems of convection-diffusion equations which can be solved by the preconditioned conjugate gradient method. I considered homogeneous Dirichlet boundary conditions, other types of boundary conditions need further investigations. This method has been investigated already for a single equation in the aspect of linear and superlinear convergence. I was in process of completion of a joint paper with my supervisor about the theoretical and numerical investigation of such systems. 

3. A parallel code has been implemented by Ivan Lirkov, a contributor of the Institute for Parallel Processing. The original code had been written in Matlab, but only to demonstrate and indicate the possible efficiency of the preconditioned conjugate gradient algorithm for simple small and medium-sized test equations, therefore we did not exploit the possible parallelization previously.

4. Several numerical experiments have been done using the efficient implementation of parallel algorithms on clusters using MPI standard for communications. The computational time was managed to reduce considerably in the inner cycle of the algorithm compared with our previous efforts. These promising results presumably make it possible to use the algorithm for large scale problems for systems consist of more than 30-40 equations.

5. I have written a draft version of a joint paper with János Karátson and Ivan Lirkov, which will have been ready and complete by the end of April and will be submitted for the Sixth International Conference on Numerical Methods and Applications ‑ NM&A'06  for publication.
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