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Mathematics of Fluids
in Motion

We survey recent trends in mathematics of fluids in motion.
After a brief excursion in the history, the most challenging
problems and their possible solution will be discussed. We
mostly focus on problems arising in the framework of clas-
sical continuum mechanics that are formulated in terms of
partial differential equations and systems although other
approaches will be also mentioned. As the underlying
equations are generally non-linear, the strive for their so-
lution lead to the development of modern mathematical
analysis, in particular the theory of generalized derivati-
ves, abstract function spaces, and various new concepts
of generalized solutions to partial differential equations.
However, despite an enormous effort of generations of
excellent mathematicians, the genuinely basic questions
concerning, for instance, the existence of global-in-time
solutions is still largely open. We delineate the recent
development of the theory, in particular, for the so-
called energetically closed system and conclude with a
short review of challenging open problems.
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