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Non—equilibrium Statistical Mechanics and Applications Based on New
Generalized Variational Principle

ZHOU Jinfeng, CHAI Lihe
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Abstract: The recent progresses in non—equilibrium statistical mechanics are summarized and an attempt is made to build a new
descriptive method based on a new variational principle. By employing Maximum Flux Principle, as modified Hamilton principle
for open systems, a new statistical ensemble is developed and a new potential function is defined. Then the Langevin equation and
the renormalization equation are obtained, through which the fractal structure is ultimately derived. A new framework of statistical
mechanics is therefore outlined. With an example of quantitative analysis of urban system, it shows advantages and potentialities in
dealing with universal open complex systems.
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Table 2 Analysis of fractal dimensions of Wuhan city
o p r
g 1949 1.134 0.866 0.012
) ( ) ) 1957 1.143 0.857 0.014
( D 1965 1.170 0.830 0.025
o 1978 1.240 0.760 0.047
(8) (11) , 1985 1.347 0.653 0.178
“ ” . 1998 1.426 0.574 0.425
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° Table 3 Analysis of fractal dimensions of Hangzhou city
’ P r
) ° 1949 1.467 9 0.532 1 0.805
R R R R 1959 1.612 2 0.387 8 0.164
1980 1.653 4 0.346 6 0.260
1996 1.713 5 0.286 5 0.464
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