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The book reviews the two features of the variational approach: its use as a universal tool to
describe physical phenomena and as a source for qualitative and quantitative methods of studying
particular problems.

Berdichevsky's work differs from other books on the subject in focusing mostly on the physical
origin of variational principles as well as establishing their interrelations. For example, the Gibbs
principles appear as a consequence of the Einstein formula for thermodynamic fluctuations rather
than as the first principles of the theory of thermodynamic equilibrium. Mathematical issues are
considered as long as they shed light on the physical outcomes and/or provide a useful technique
for the direct study of variational problems. In addition, a thorough account of variational
principles discovered in various branches of continuum mechanics is given.

This book, the second volume, describes how the variational approach can be applied to
constructing models of continuum media, such as the theory of elastic plates; shells and beams;
shallow water theory; heterogeneous mixtures; granular materials; and turbulence. It goes on to
apply the variational approach to asymptotical analysis of problems with small parameters, such
as the derivation of the theory of elastic plates, shells and beams from three-dimensional
elasticity theory; and the basics of homogenization theory. A theory of stochastic variational
problems is considered in detail too, along with applications to the homogenization of continua
with random microstructures.
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