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ABSTRACT

In this talk we first consider the scalar elliptic equation −∇·[α∇u] = f in
a bounded domain Ω, subject to suitable boundary conditions on ∂Ω, with
a possibly highly heterogeneous (multiscale) coefficient α. The finite ele-
ment tearing and interconnecting (FETI) methods due to Farhat and Roux
are efficient parallel solvers for large-scale finite element equations, with the
quasi-optimal bound κ ≤ C∗(α)

(
1 + log(H/h))2) of the spectral condition

number κ. If heterogeneities in α are resolved by the subdomain partition
(i. e., if α is piecewise constant on the subdomains), then, using a carefully
chosen scaling, Klawonn and Widlund proved C∗(α) ' 1. In general, us-
ing classical proof techniques, C∗(α) is proportional to the maximum local
variation of α on the subdomains. However, we are able to give a sharper
bound which is still robust if α exhibits large (even arbitrary) variation in
the interior of the subdomains, but varies little in the boundary layers.

Second, we apply our FETI method to a two-dimensional nonlinear mag-
netostatic problem. The Newton linearization results in linear systems with
highly varying coefficients, typically with large boundary layer variation.
The nonlinear B-H-curve determining the coefficient has to be reconstructed
from measured data. Here, we use a special technique called interproxima-
tion which shall be described in brief. Even though we cannot give robust
condition number estimates for this case, FETI works still rather well. We
finish with some numerical examples comparing different subdomain parti-
tions.

This work has been supported by the Austrian Science Founds (FWF)
under grant F1306. Parts of this work are collaborations with Bert Jüttler
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