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Preface

This book on Trends in Applications of Mathematics to Mechanics consists of
peer-reviewed articles and reviews presented at the International Symposium on Trends in
Applications of Mathematics to Mechanics (STAMM), held at the Lufthansa training centre,
Seeheim, Germany, Augnst 22 — 28, 2004. It is the fourteenth in a series of meetings under
the auspices of the International Society for the Interaction of Mechanics and Matheratics
(ISIMM).

In 1975 a group of researchers established the ISIMM society in order to improve the
exisling inleraclions of Mechanics and Maihemalics. Tl is well documented thal the subjecls
of Mechanics and Mathematics have benelited enormously from mutual stimulalion and Lhis
process continues Lo thrive in the preseni days. Obvious examples are the development, of
symplectic geometry and the theory of dynamical systems which the study of mechanics
may generate but in the continning genuine interaction between these subjects. Hence,
il is concerned 0 explain and describe new phenomena in mechanics, which in requiring
development of fundamenially new malhematical ideas leads o the enrichment of both
subjects. Of course, mechanics is Lo be interpreled in very broad lerms and includes, lor
instance, diffusive processes associated with materials science. The Society fosters the aims
of its members by means of a series of bi-annual international meetings held in different
locations. The last two symposia were held in Galway, Ireland (2000) and in Naples, Ttaly
(2002), respectively. The present was held in Seeheim, Germany (2004).

This symposium was organized by the Institute of Mechanics at Darmstadt University
of Technology (TUD) and the International Sociely for the Interaction of Mathematics and
Mechanics (ISIMM}. 120 scientists {rom 25 countries attended this symposium.

The symposium served both as a forum for the review and dissemination of recent
scientific and technical information related to all aspects of the interaction of mathematics
and mechanics, and as a means of encouraging cooperation and stimulation for future
research. The lopics that are particularly trealed, may be headed as follows:

Linear and nonlinear waves in continuous media;
Granular and particle laden media;

Phase transitions, hysteresis;

Poroelastic, granular waves;

Elasto-visco plasticity, rate-independent materials;
Polar, nonpolar elasticity;

Fluid, couvection-diffusion, turbulence;
Non-Newtonian Muids, liquid crystals;
Thermodynamics {extended/normal), Statistical mechanics;
(Geophysical) Fluid Dynamics, Boundary layers;
Discrete Element Methods (DEM) / Numerics;
Magnetoelectro mechanics;

General continuum mechanics;

Beams, plates, shells, thin sheets, thin layers;



II Preface

Inhomogeneilies;

Crack propagation, fracture, Ice;
Gradient and Cosserat theories;
Structure fluid interactions;
Miscellaneous.

We decided to perform thorough reviews of the contributing papers and to present
the selected papers together as a formal book, because the content is of general interest
to graduate students, researchers and engineers in universities and research institutions
involved in mathematics and mechanics. The book contains 64 selected articles, most, but
not all, of the lectures that were presented at the symposium. The articles are listed in
alphabetical order accordingly to the names of the first authors.

We sincerely hope that this volume adequately adds to our eurrent understanding of the
interaction of mathematics and mechanics, and that it will also stimulate further research.

Darmstadt, December 2001 The Editors
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