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TIME EVOLUTION OF OPEN NONEQUILIBRIUM
SYSTEMS AND IRREVERSIBILITY

A. L. Kuzemsky ∗

Joint Institute for Nuclear Research, Dubna

The foundation of the nonequilibrium statistical mechanics on the basis of dynamics
was formulated by Bogoliubov in his seminal works. In this paper, we use his ideas of
reduced description to analyze thoroughly the time evolution of open systems in the context
of Zubarev nonequilibrium statistical operator method. In particular, we consider the notion
of entropy which is a central physical concept. The thermodynamic entropy, information
entropy, entropy of nonequilibrium states and entropy production were discussed tightly
in this context. The corresponding procedure of averaging (smoothing) and the notion of
irreversibility were discussed as well.
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