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The behaviour of many microscopically heterogeneous materials, for example materials containing
many tiny holes or very fine composite materials, can be approximated by suitable homogeneous
materials with similar macroscopic properties. Mathematically, this means that the solution of
a particular partial differential equation depending on a small parameter ε > 0 converges to the
solution of a limit problem as ε → 0. The goal of homogenization theory is to determine explicitly
the limit problem and to prove the convergence of solutions in an appropriate space.

We begin with the homogenization of PDEs with rapidly oscillating coefficients arising from periodic
composite materials. We cover both Tartar’s proof method of oscillating test functions and the two-
scale convergence method. Then, we discuss materials with periodic holes and examine the different
limit problems for Dirichlet and Neumann boundary values.

Prerequisites: basic PDE, basic functional analysis

Timeslot: Mondays at 16:15 in room 2.040

Preliminary meeting: Monday, January 29th at 16:15 in room 2.040
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