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D.V.Georgievskii

THE FOURTH AND FIFTH POSTULATES OF CONTINUUM MECHANICS:
LAWS OR DEFINITIONS?

Lomonosov Moscow State University, Moscow, Russia

Abstract. The issues of axiomatization of continuum mechanics, in the classical
phenomenological interpretation of which there is a continuum and, generally
speaking, there are no concepts of atoms and molecules, have been touched
upon in many classical and internationally recognized courses. These questions
go back to the problem of strict and internally correct axiomatization of physics,
formulated by D. Hilbert at the II International Congress of Mathematicians in
Paris in 1900 and known as Hilbert’s sixth problem. According to A.Yu. Ishlinsky,
BGalileo–Newton mechanics has not yet been properly axiomatized, unlike geometry,
the axiomatization of which was completed by the great mathematician D. Hilbert. . .
Nevertheless, it is possible and necessary (the time has come) to build classical
mechanics, as well as geometry, based on a number of independent postulates and
axioms established as a result of generalization of practice.C In the report a single
integral formulation of the postulates of continuum mechanics in the form of laws of
change (conservation) is presented in the form of a so-called table of postulates. It
is assumed that interactions of both purely mechanical and various non-mechanical
nature are realized in a continuous medium, described by scalar, vector and tensor
second-rank energetically conjugate pairs of quantities, one of which characterizes
the process, and the other the response of the medium to this process. Based on the
first three rows of the table of postulates, the possible construction of the fourth and
fifth rows corresponding to the laws on the change of internal energy and magnitude,
which in the case of the thermodynamic pair "temperature–entropy"coincides with
entropy, is discussed. It is shown that specifying sources, flows across the border, and
productions (outputs) in the fourth and fifth rows of the table of postulates actually
makes these rows definitions. The principles known in nonisothermal mechanics
for constructing constitutive relations linking dependent and independent state
parameters in each type of interaction are generalized.

Keywords: postulate, axiomatics, conservation laws, integral form, local equation,
source, flow, production (output), internal energy, energy conjugacy, entropy..
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