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Mathematical models are nowadays used to describe, simulate and control many di-

verse phenomena of complex nature. Some noticeable instances that will be ad-
dressed in this lecture are concerned with applications in aerodynamics, hydrody-
namics, cardiovascular flow problems, and problems arising from sport competi-
tion.

The interest in the use of mathematical modelling and numerical simulation in the
study of the cardiovascular system (and its inherent pathologies) has greatly in-
creased in the past few years. We will describe both the mechanical and bio-
chemical interaction of blood flow with arterial walls and their role in the onrise
and development of vascular pathologies.

In sport, mathematical models are often used to enhance performances of ath-
letes as well as to improve the design of vehicles that are used in the various
disciplines. In particular we will mention our results in the design of America’s
cup yachts as well as Olympic rowing hulls and swim suites.

Finally, we will consider the use of mathematical models in geophysical applica-
tions, more specifically in the framework of oil fields exploration.

The interplay between analytical models, numerical methods, and advanced al-
gorithms for scientific computing will be highlighted.
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