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Prerequisites. Knowledge about the finite element discretization of 2nd-order elliptic
boundary value problems. The techniques taught in the course about the numerical treat-
ment of elliptic and parabolic PDEs should be mastered.

Problem description. On a polygonal domain Ω ⊂ R
2 we consider the 2nd-order elliptic

boundary value problem

− div(σ(x) grad u) = f in Ω , u = 0 on Ω . (1)

The conductivity σ is assumed to be piecewise constant with respect to a partition Ω =
Ω1∪Ω2 of the computational domain, see Fig. 1. The interface between the two subdomains
is supposed to be smooth.
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Figure 1: Partitioning of the domain Ω

However, in the context of a finite element approximation of u, one usually employs some
approximation of the interface. The concrete setting is that of triangular piecewise linear
Lagrangian finite elements with piecewise linear approximation of the interface. The value
of σ is assumed to be constant in each triangle.
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Figure 2: Finite element mesh

Issues. Proof of convergence in the presence of interface approximation.

Tasks. Use mapping techniques to derive a priori error estimates for the the linear finite
element solution in L2-norm and the energy norm. By mapping techniques the problem
can be cast into a setting with exact interface approximation and perturbed conductivity.
The 3D situation should also be considered.
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