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1. Introduction

Recurrence and  conservativeness o f  symmetric Markov processes have been
studied by several p e o p le . F irstly  K. Ichihara [13], M. Fukushima [8] gave
a  recurrence criterion fo r symmetric diffusion processes on  R d . K. Ichihara
[16 ] also gave a  conservativeness te s t fo r  such  p rocesses . Y . O shim a [24]
e x te n d e d  th e ir  c r ite r ia  a n d  g a v e  th e  g e n e ra l c r ite r ia  o f  recurrence  and
conservativeness for symmetric Markov p ro c e sse s . M. Takeda [32] also gave
the conservativeness test for diffusion processes on R d , which is sharper than
[16 ], [24 ], by using th e  Lyons - Zheng decom position. O n the other hand, K.
Ichihara [14], [15], M. P. Gaffney [10], S. Y. Cheng and S. T. Y au [2], A. A.
G rigor'yan  [11], [12], and  M . T akeda [33] gave  the  c r ite r ia  fo r Brownian
motions on Riemannian m anifo lds. K . T h . S tu rm  [3 0 ] extended their works
for strong local regular Dirichlet forms by using the Carathéodory (intrinsic)
m e tr ic . He assumed the relative compactness of balls by this metric (see also
[ 3 1 ] ) .  H. O kura [23] also gave the recurrence criteria fo r regular Dirichlet
form s by using the  capacitary in eq u a lity . He assumed the local integrability
o f  m e tric  by  jum ping m easure  w ith  th e  re la tiv e  compactness o f  balls. H .
K aneko [1 7 ], [1 8 ] extended th e  resu lts  o f  [ 2 3 ] ,  [ 3 0 ] .  H e used  a  c lass of
exhaustion functions instead o f  th e  Carathéodory m e tr ic . In  th e  c a se  o f
regular Dirichlet forms on  locally compact state space, M. Takeda [35] gave
th e  conservativeness te s t  fo r  symmetric diffusion processes transform ed by
supermartingale multiplicative functionals by  u sing  th e  Carathéodory metric
with the relative compactness of balls. A ls o  Y . O shim a [25], Y. Oshima and
K. Th. S turm  [26] gave a criterion of conservativeness for the time - dependent
D ir ic h le t  f o rm s . In this p a p e r ,  w e  w i l l  g i v e  t h e  re c u r re n c e  and
conservativeness criteria f o r  symmetric diffusion processes o n  a  separable
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