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Abstract:

Solutions of extremely large matrix equations require iterative solvers. Multilevel
fast multipole algorithm (MLFMA) accelerates the matrix-vector multiplications
performed with every iteration. Despite the acceleration provided by MLFMA, the
number of iterations should also be kept at a minimum, especially if the dimension
of the matrix is in the order of millions. This is exactly where the preconditioners are
needed. We have developed several novel preconditioners that can be used to
accelerate the solution of various problems formulated with different types of
integral equations. For example, it is well known that the electric-field integral
equation (EFIE) is worse conditioned than the magnetic-field integral equation (MFIE)
for conductor problems. Therefore, the preconditioners that we develop for EFIE are
crucial for the solution of extremely large EFIE problems. For dielectric problems, we
formulate several different types of integral equations to investigate which ones
have better conditioning properties. Furthermore, we develop effective
preconditioners specifically for dielectric problems. In this talk, we will review three
classes of preconditioners:

1. Sparse near-field preconditioners
2. Approximate full-matrix preconditioners

3. Schur complement preconditioning for dielectric problems



| will present our efforts to devise effective preconditioners for MLFMA solutions of
difficult electromagnetics problems involving both conductors and dielectrics, such
as the blockdiagonal preconditioner (BDP), incomplete LU (ILU) preconditioners,
sparse approximate inverse (SAl) preconditioners, iterative near-field (INF)
preconditioner, approximate MLFMA (AMLFMA) preconditioner, the approximate

Schur preconditioner (ASP), and the iterative Schur preconditioner (ISP).

For more information, please visit www.cem.bilkent.edu.tr.
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