©
e
©
O
aQ
<
©
O
S
=
IC
©
=
v
T
O
-
0
=
o
S
Q
©
a
o
e
0
D
-]
O

DEPARTAMENTO DE MATEMATICA 4 iz
APLICADA a

Grupo de Investigacion en Ingeniena Matematica

Alfio Quarteroni

Ecole Polytechnique Fédéral de Lausanne (Suiza)
Politecnico di Milano (Italia)

On the approximation of
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CONTIDO

Multiphysics problems considered in this lecture series are those that can be described
by mathematical models relying on different kind of partial differential equations. As a
guiding principle, the numerical approximation of partial differential equations
governing these problems can take advantage of domain decomposition (DD)
methods. In the first part of this presentation we will introduce a general mathematical
setting for DD, discuss DD preconditioners, and illustrate their role and efficiency for
parallel computing. In the second part, we will address numerical strategies for
complexity reduction in multiphysics problems. These strategies can be based on the
attempt of simplifying the original mathematical model, devising novel numerical
approximation methods, developing efficient parallel algorithms that exploit the
dimensional reduction paradigm. After introducing some illustrative examples, several
approaches will be proposed and a few representative applications to medicine, sports
design, and the environment will be addressed.
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