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BHMFEE 3 (Perspective in Informatics 3)

This course deals with differential equations arising in science and technology,
which are also deeply connected to broad applications in engineering and social science.
The course is divided into two parts.

The first part of this course deals with nonlinear diffusive partial differential
equations (PDEs) from physical and biological multispecies applications. A particular
feature of these equations is their entropy or gradient-flow structure, which reveals
their thermodynamic origin. The objective is to exploit the thermodynamic structure for
the mathematical analysis. Topics of the first part of the course include an introduction
to entropy structures for the cross-diffusion systems, their formal derivation from
on-lattice and kinetic models, and the numerical approximation by finite-volume
methods that preserve the entropy structure. Students will learn how to apply these
techniques to real-world models and how to discretize them numerically in an efficient
way.

The second part of this course starts with some preliminaries of advanced ordinary
differential equations including existence theory, the dependence of initial data,
stability analysis and Lyapunov function method. Next, we shall introduce the
celebrated Kuramoto model, an ODE system which describes the synchronization
phenomena. We then introduce a series of mathematical analysis on the Kuramoto
model and its variations. We shall also introduce some open problems concerning this

model.

BWMFEE 4 (Perspective in Informatics 4)
RIE

BWMPEES5  (Perspective in Informatics 5)
The course covers topics of many disciplines in the departments of the school from
mathematical theory to application areas. It provides an introduction and state-of-the-art in

each topic.
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ZEME  EERFITRTT 5,
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AAAZONWTEERT D, Flo, DARAEEBERBERICHD 7T 7 v A ARITICH
WO N LR EFHT 5, LI, BA AR A AJEHZR EOFEEIC b it
Do

RRARREAM « SEFEHICAT 5 /T A b EHIRREBRIZIES L,
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BLOBAGRAOKERIETH D7 Ve 7o ZEMEIC OV CGER T 5,
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Y. Sone, Kinetic Theory and Fluid Dynamics (Birkhauser)
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N — 7L SN AT LD ERBII U, BETT Y 7, B GE, fE GBI
WTHEET D,

ta—<vr v T AT A Theory of Human-Machine Systems
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