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Natural or engineered materials often contain two or more key constituents, arranged
in a heterogeneous structure varying at different scales. Such materials are desirable
because their macroscopic properties can be superior to the properties of the individual
constituents. It is even possible to explicitly design them for a particular purpose by
changing the composition of the constituents. An example are carbon fibre composites for
lightweight structures and vehicles. The mathematical modelling of such heterogeneous
or composite materials typically leads to PDEs with highly oscillating coefficients. Direct
numerical solution of such problems with traditional methods, such as finite elements is
computationally expensive. Just to compute the correct qualitative behaviour, the mesh
resolution would need to be sufficiently high to capture all the fine scale variation.

In this seminar, we will study several multiscale numerical methods that do not suf-
fer from this drawback, including the multiscale finite element method, the generalized
multiscale finite element method, the heterogeneous multiscale method, the variational
multiscale method, and the localization orthogonal decomposition method. Each student
will present a key publication on multiscale numerical methods with an aim to cover each
of the individual types with at least one presentation.

Pre-requisites. Basic knowledge of PDEs, Sobolev spaces and FE methods is required.

Administrative Matters

Due to current situation around the COVID-19 pandemic the seminar will (at least ini-
tially) be held in an online form on the heiCONF platform. We will also create a moodle
page for interaction and to share material. Possibly, we will be able to have the final
presentations in a more traditional format, but that is very uncertain at this point.

Initial Meeting (online) Tue, April 21, 2020, 11.15 (please use the following link):

https://heiconf.uni-heidelberg.de/sch-66r-awy

Further dates and logistics regarding the selection of topics and how to interact with us
will be communicated then. If you have any questions prior to this meeting please email

r.scheichl@uni-heidelberg.de or chupeng.ma@uni-heidelberg.de
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