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Course contents:
In the period from the 6 to 19 of November, Marta Zoppello will give the first 12 hours during
which she will enter in the mathematical details that are fundamental to end up with the results
that Laetitia will present in the second part.
In after Laetitia Giraldi Junior Researcher at INRIA Sophia Antipolis Mditerrane Team/quipe
McTAO, will begin the last two lessons of the course (4 hours). She will present the latest
ongoing results in the field of the control of magneto-micro swimmers and the most standard
geometric tools used to have controllability results.
More precisely the course will begin with some basic notions of differential geometry and fiber
bundles. These concepts are fundamental to interpret the dynamic ordinary differential equa-
tions as a control system in which some of the coordinates are prescribed. The course will
contain the main theorems and definitions of geometric control theory that will be exploited in
the final examples. Then we will proceed with an introduction to the Navier Stokes equations
and the definition of Reynolds number (Re). We will analyze in detail the case in which the
Reynolds number is very high, so that the fluid can be seen as an ideal and irrotational one, and
the opposite situation in which the Reynolds number is very small and the fluid can be approx-
imated as a viscous one. Finally we are able to introduce the example of a micro-swimmer,
mention some optimization techniques and reconnect to the main examples presented at the
beginning

M-5


