
phase space of a point representing our entire system has a great num- 

ber of dimensions. Only a very small part of its volume is represented 

by the regions where only one or a few out of all possible Fourier 

modes have divided among themselves almost all the available energy. 

If our system with nonlinear forces acting between the neighboring 

points should serve as a good example of a transformation of the phase 

space which is ergodic or metrically transitive, then the trajectory of 

almost every point should be everywhere dense in the whole phase space. 

With overwhelming probability this should also be true of the point 

which at time t = 0 represents our initial configuration, and this 

point should spend most of its time in regions corresponding to the 

equipartition of energy among various degrees of freedom. As will be 

seen from the results this seems hardly the case. We have plotted 

(Figs. 1 to 7) the ergodic sojourn times in certain subsets of our 

phase space. These may show a tendency to approach limits as guar- 

anteed by the ergodic theorem. These limits, however, do not seem to 

correspond to equipartition even in the time average. Certainly, there 

seems to be very little, if any, tendency towards equipartition of 

energy among all degrees of freedom at a given time. In other words, 

the systems certainly do not show mixing.* 

The general features of our computation are these: in each 

problem, the system was started from rest at time t = 0. The 
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*One should distinguish between metric transitivity or ergodic behavior 
and the stronger property of mixing. 


