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Preface

THE subject of the Symposium has many aspects, some of which became particularly
important in recent years, in view of the appearance of new materials, an increase of the
maximum frequencies in experiment and applications, and discoveries of new phenomena
which cannot be described by the existing continuum formalism.

A perusal of the papers presented at the Symposium indicates a wide range of subjects
treating in various ways and by various means the relation between discrete and continu-
ous systems. A large number of papers on Composites resulted from their engineering
importance and treated the subject from both deterministic and non-deterministic points
of view; general continuum theories were discusses and applied to particular materials.
The sessions on crystals dealt with their local and non-local properties, relations between
invariance of various models and the phonon description of thermomechanics, both
classical and quantum. The session on Polymers and Suspensions was important not
only for particular kinds of materials but was also of interest to people working in Solids
and Fluids. Fluids were discussed as well, proving again the value for the whole Mechanics
of the microscopic analysis of the hydrodynamic equations and the power of the general
approaches developed recently. A few papers devoted to modern mathematical theories
indicated a deep connection between concepts in mechanics and pure mathematics. The
papers on the generalized continua emphasized the importance of introducing new degrees
of freedom and their physical significance.

The systems we now encounter may have a distinctly discrete structure, e.g., crystals
regarded as built of point particles or molecules with additional degrees of freedom,
small enough as compared with the scale of the observer to be regarded as point particles.
There are also systems built of grains, again small but large enough to necessitate their
treatment as continua, perhaps partly rigid. Finally, there are systems in which no distinct
discrete structure is present, filling perfectly a three- or four-dimensional space. Thus,
everything seems to depend on the scale or rather the level of description we want to
achieve. However, the problem may go deeper: the question whether the matter, or
even the space we live in, is discrete or continuous and infinitely divisible, is of course
one of the oldest questions in the foundations of Mechanics and Physics; the inadequacy
of the existing models of elementary particles and the singularities haunting the field
theories lead to extended particle models and may result in a new field of applications
of the Continuum Theory (relativistic, quantum?) of matter which discards the concept
of a finite mass particle concentrated at a geometric point of the Euclidean or a more
general space, and treats it as a small continuum.
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The Symposium proved once more the old truth: Mechanics and the Continuum
Mechanics are not only the foundations of many engineering sciences but are also rich
in new ideas permeating various branches of Physics, and constitute an inspiration for
Pure Mathematics.

The Second Symposium on Continuum Models of Discrete Systems will be held at
Mount Gabriel near Montreal, in June 1977. Prof. J. Provan (Department of Mechanics,
McGill University) is in charge of its organization.
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