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In the second lecture, we construct and analyze efficient solvers for 3D magnetostatic problems in
bounded and unbounded regions. We mention that a fast solver for 3D magnetostatic problems can
be used as a basic module for more complicated application such as the eddy current equations or
even magnetomechanical problems (see third lecture).

In the first part of this lecture, we consider 3D magnetostatic boundary value problems in bounded
Lipschitz domains with one closed boundary. For this problem class, we have developed efficient
parallel multigrid preconditioned conjugate gradient (PCG) method that allows us to solve the
corresponding large-scale finite element (FE) equations on parallel computers very efficiently.

The second part of this lecture is devoted to the 3D magnetostatic Maxwell equations in
���

that
can again be reduced to a mixed variational formulation in a bounded domain by means of the sym-
metric boundary intergral technique. The coupled finite and boundary element (BE) discretizations
lead to a symmetric and indefinit system that is solved by the PCG method proposed by J. Bramble
and J. Pasciak. The preconditioner contains the approximate solution of an interior FE Neumann
problem and an exterior BE Neumann problem. The analysis ensures that the number of iteration
is independent of the discretization parameter � provided that both Neumann preconditioners are
asymptoticlly optimal. The numerical results show that in practise the symmetric V-cycle approx-
imation to the Neumann problems yields � -independent convergence rates of the PCG solver.


