


EMS Series of Lectures in Mathematics
Edited by Ari Laptev (Imperial College, London, UK)

EMS Series of Lectures in Mathematics is a book series aimed at students, professional   
mathematicians and scientists. It publishes polished notes arising from seminars or lecture series  
in all fields of pure and applied mathematics, including the reissue of classic texts of continuing  
interest. The individual volumes are intended to give a rapid and accessible introduction into 
their particular subject, guiding the audience to topics of current research and the more  
advanced and specialized literature.

Previously published in this series (for a complete listing see our homepage at www.ems-ph.org):
Sergey V. Matveev, Lectures on Algebraic Topology
Joseph C. Várilly, An Introduction to Noncommutative Geometry
Reto Müller, Differential Harnack Inequalities and the Ricci Flow
Eustasio del Barrio, Paul Deheuvels and Sara van de Geer, Lectures on Empirical Processes
Iskander A. Taimanov, Lectures on Differential Geometry
Martin J. Mohlenkamp and María Cristina Pereyra, Wavelets, Their Friends, and What They  

Can Do for You
Stanley E. Payne and Joseph A. Thas, Finite Generalized Quadrangles
Masoud Khalkhali, Basic Noncommutative Geometry
Helge Holden, Kenneth H. Karlsen, Knut-Andreas Lie and Nils Henrik Risebro, Splitting Methods  

for Partial Differential Equations with Rough Solutions
Koichiro Harada, “Moonshine” of Finite Groups
Yurii A. Neretin, Lectures on Gaussian Integral Operators and Classical Groups
Damien Calaque and Carlo A. Rossi, Lectures on Duflo Isomorphisms in Lie Algebra and   

Complex Geometry
Claudio Carmeli, Lauren Caston and Rita Fioresi, Mathematical Foundations of Supersymmetry
Hans Triebel, Faber Systems and Their Use in Sampling, Discrepancy, Numerical Integration
Koen Thas, A Course on Elation Quadrangles
Benoît Grébert and Thomas Kappeler, The Defocusing NLS Equation and Its Normal Form
Armen Sergeev, Lectures on Universal Teichmüller Space
Matthias Aschenbrenner, Stefan Friedl and Henry Wilton, 3-Manifold Groups
Hans Triebel, Tempered Homogeneous Function Spaces
Kathrin Bringmann, Yann Bugeaud, Titus Hilberdink and Jürgen Sander, Four Faces of Number 

Theory
Alberto Cavicchioli, Friedrich Hegenbarth and Dušan Repovš, Higher-Dimensional Generalized 

Manifolds: Surgery and Constructions
Davide Barilari, Ugo Boscain and Mario Sigalotti, Geometry, Analysis and Dynamics on sub-

Riemannian Manifolds, Volume I
Davide Barilari, Ugo Boscain and Mario Sigalotti, Geometry, Analysis and Dynamics on sub-

Riemannian Manifolds, Volume II
Dynamics Done with Your Bare Hands, Françoise Dal’Bo, François Ledrappier and Amie Wilkinson, 

(Eds.)



PDE Models for  
Chemotaxis and  
Hydrodynamics
in Supercritical 
Function Spaces

Hans Triebel



Author:

Hans Triebel
Friedrich-Schiller-Universität Jena
Fakultät für Mathematik und Informatik
Institut für Mathematik
07737 Jena
Germany

E-mail: hans.triebel@uni-jena.de

2010 Mathematics Subject Classification: 35–02, 46–02, 76–02, 92–02; 35K05, 35Q30, 35Q92, 42B35, 46E35, 
76D05, 92C15, 92C17

Key words: Function spaces of Besov–Sobolev type, chemotaxis, hydrodynamics, heat equations, Keller–Segel 
equations, Navier–Stokes equations

ISBN  978-3-03719-172-9

The Swiss National Library lists this publication in The Swiss Book, the Swiss national bibliography, and the 
detailed bibliographic data are available on the Internet at http://www.helveticat.ch.

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is 
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting, 
reproduction on microfilms or in other ways, and storage in data banks. For any kind of use permission  
of the copyright owner must be obtained.

© European Mathematical Society 2017

 Contact address:
 European Mathematical Society Publishing House
 Seminar for Applied Mathematics
 ETH-Zentrum SEW A27 
 CH-8092 Zürich
 Switzerland

 Phone: +41 (0)44 632 34 36
 Email: info@ems-ph.org
 Homepage: www.ems-ph.org

Typeset using the author’s TEX files: le-tex publishing services GmbH, Leipzig, Germany
Printing and binding: Beltz Bad Langensalza GmbH, Bad Langensalza, Germany
∞ Printed on acid free paper
9 8 7 6 5 4 3 2 1



6. Mathematical Treatment of the Axioms of Physics. . . . To treat in the same
manner [foundations of geometry], by means of axioms, those physical sci-
ences in which mathematics plays an important part; in the first rank are the
theory of probabilities and mechanics.

The organic unity of mathematics is inherent in the nature of this science, for
mathematics is the foundation of all exact knowledge of natural phenomena.

(David Hilbert, Lecture delivered before the international congress of mathematicians
at Paris in 1900, [Hil02], [Rei70, Chapter X]).

The purposes of the meeting are twofold:

1. To exhibit the vitality of mathematical research and to indicate some of
its potential major growing points: these include some of the major classical
problems (the Riemann Hypothesis, the Poincaré Conjecture, the regularity
of three-dimensional fluid flows) as well as some of the recently developed
major research programs like those associated with the names of Langlands
and Thurston.

2. To point up the growing connections between the frontiers of research in
the mathematical sciences and cutting–edge developments in such areas as
physics, biology, computational science, computer science, and finance.

(Felix E. Browder, president of the AMS, announcing the meeting ‘Mathematical
Challenges of the 21st Century’, Univ. California, Los Angeles, 2000, [Bro00]).


