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THE DERIVATION OF THE CONDITIONS OF STABILITY
OF THERMODYNAMICAL EQUILIBRIUM BY THE
METHOD OF STATISTICAL MECHANICS

Liv Cuin-riNg

(Faculty of Physics, Peking University)

The conditions of stability of thermodynamical equilibrium are derived by the method of
statistical mechanics based on the formula of fluctuations. In the case of a chemically pure
substance, the formula of energy fluctuation based on canonical ensemble
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is used with the result
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This is the required condition of stability.

In the case of a homogeneous system consisting of / independent components the formula
of fluctuation of energy and of the number’s of molecules of different kinds are used yielding

the result
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These are the yield conditions of stability.
Finally, the condition of stability (—aa—g,— < 0 is investigated from the homogeneity rela-
T.N
tion of extensive quantities
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