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O. Introduction

In  sp ite  o f  th e ir  g re a t  in te re s ts  in  statistical m echan ics, very
lit t le  a r e  knowh about the ergodic properties o f  infinite system s of
partic les excep t th e  sy s tem  o f  hard  rods m oving i n  one-dimention
[ 2 ] .  R ecently H a rd y  e t  a l .  [1 ]  h av e  studied some interesting two-
d im en sio n a l system . A s  i s  sim ple it s  d y n a m ic s , i t  is  possib le to
obtain some ergodic properties, how ever, on ly fo r "linearized" tim e
evolution.

In  th is paper w e propose som e sim ple m odel system s which are
generalizations o f the system  o f H ardy et a l .  in  part, bu t the domain
w here collisions do occur is bounded. These m odels can be seen , in
som e se n se , a s  th e  f in ite  sy s tem s  su rro u n d  b y  id e a l g a sse s . W e
investigate some ergodic properties o f th ese  m o d e ls . W e show that
these system s are Bernoulli systems (Theorem 1 of section 1 ), there-
fo re , th e y  h a v e  m ix in g  p ro p erties , a n d  th a t  t h e  tim e correlation
functions a re  decreasing exponentially (Theorem 2  of section 1).

Unfortunately, our systems have no interactions between particles
except those of w hich a re  in  some bounded d o m ain . S o  the systems
are  to be considered a s  "perturbed ideal gasses". H ow ever it seem s
to  m e that the dissipative character of the interactions together with
th e  s ta tis t ic a l n a tu re  o f th e  system s, th a t i s ,  t h e  in fin ite  m any of
degrees of freedom o f the system s w ill p lay  some important ro le for
the ergodicity even for the unrestricted systems.


