Escape rate of symmetric jump-diffusion processses

o otuobboboboobuobuobuooboboobd

00000,000000000000000000000000000000000
00000000000000000.00000000000000000000000
0000,000000000000000000000000000.
(X,d)0000000000000000,m0 XO00O0O0O0OOO0000 X00000
Dmmmmmmwafﬂ]HummDDDDDDDDDDDDDJM:qx&wgahd)
0 (6,7/)0000000 mOOO0D0DO000000O0. X00000O0000000000
00 Co(X) D000, (£,F) 0 Bewling-Deny 00 000000000000000000:

E(u,v) //X o —u(y))(v(z) —v(y)) J(dzdy) wu,v € FNCy(X).

O000,diag0 X xXO0OOOODODOOODOO, J(dedy) O X x X\diagOOOOOOOO
000000, 00, J(dzdy) = J(z,dy)m(de) 0000000 J(z,dy) 00000000,
XO0O0O0O pO0000 By(r)={zeX|plx)<r}(r>0000,A000000:

A:{pé@XWﬂhﬁm%mw:m,Dr>0DDDDBmﬁDDDDDDDD}
—

00 1. X 00000000000 000 {prlre1 CAD X xX\diagOOOODODOO
000000 {Frlr-1 O0O0OOO0,000000000:
(i) O R>100000000D00O:

« Mi(R):= sup / (pr(@) — pr(y))*J(x, dy) < oo
2B, (R) Jo<d(z,y)<Fr(z.y)

e Ms(R) := Sup/ J(z,dy) < oco.
d(x,y)>Fr(z,y)

zeX

(i) 00000000 KCcXO0OO0OO0OO,000000000 ROOOO K C B,,(R/4).
(i) p:=p, 000.000000000 ROOOO

1 R
32 logm(B,(R)) + loglog R’
OO0 FrpO “O00O0OD0O7000,00 pg0 “O00D0O”000D0O0O0O00ODOO.
N(R) O M(R)<N(R) ODDOODOODOODOO, No(R) O My(R) < No(R) O T
000000000000, pe(0,2)0000,00 ¢,(R)ODOOO0O:
R2-
Ni(R) - (logm(B,(R)) + loglog R)’

0 <d(z,y) < Fr(z,y) == |pr(z)—pry)| <

¢M(R) =




00 2. () 000000000 ROODO ¢,(R) 0000000 limpe ¥u(R) = oo.
() 00 v>10 ¢>000000
C
RINy(R) < ———.
wﬂ( ) 2( )— (lOgR)V
00 2(3G) 0 “00000”’0000000000O.
0o 1.00 1,200,000 c>000000

lim sup pPX)

t—o0 wﬁl(Ct)

00 100000000000000000000 Grigor'yan (G99 OD000O0OOOO

0000000000000, 00, Grigor'yan [G99] 0000, 00000000000

O00000000000000000, Grigor’yan-Hsu [GH09], Hsu-Qin [HQ10], Ouyang

O]00000000000000000O. 0OD0DDOOO0OO0O0O, Huang [H1], Huang-S. [HS14]
0000, 0000000000000 oOooooooooo.

<1 P,as., m-ae xe€X.

01 (X,d)0 d00000000ODO0O0OO, |-|0000000000000.m0O dO
ooooo0ogdoo,0oo Je,dy) D0O0Oooooooo.

e J(r,dy) 0 mOODODOOODOD,00 «€(0,2)000000000 J(z,y) O

C(xay)
J(x < — 77
( ’y) —_— ‘x ‘d a’

0000. 000, ¢(z,y) 0 RExREOOODOOOOO0OO, 00 6 € 0,1)0
¢€0,0) 0000000000000OO0:

_ J 412 (og(2 + [2])° + (1 + [yl)*(log(2 + [y])°, |z —yl <1,
C(l’,y) -
(L4 [z))? + (1 + [y]), [z —y| > 1.

(z,y) € RY x R?\ diag

RODDODDODOOOODDOODOODOODOO CRRY)YOODO. 000, LARY)DOOOODO
0 (6,C(RY)000000,0000 (6,F)0 XRY) 00000000000000
(0 0O Fukushima-Oshima-Takeda (2011) O Example 1.2400000). (¢,F) 0000
D000000000 M = ({X;: }s0, { P }aege) 0O 0.

(a) a—¢>1-6000,00 ¢c>000000

) X — X,
lim sup M <1 P,as., ae xR
t—o0 ect1=9

b) 0<a—q<1-6000,0<e<a—q¢+6000000000 000000 ¢>0

Ooogo
X;— X
hmsupMSl P,-as., ae. x € R%
tsoo  petaIE
=100 ¢e0,0) 000, 00000000 MOOOOOOO ([S)). 000,00
oo0oDOooooooooo.



ogg
e 000000000000 000O0OO

[G99] A. Grigor’yan, Escape rate of Brownian motion on Riemannian manifolds, Appl. Anal.
71 (1999), 63-89.

[GHO09] A. Grigor’yan and E. Hsu, Volume growth and escape rate of Brownian motion on a
Cartan-Hadamard manifold, Sobolev spaces in mathematics. 11, Int. Math. Ser. (N.Y.),
9, 209225, Springer, New York, 2009.

[HQ10] E. Hsu and G. Qin, Volume growth and escape rate of Brownian motion on a
complete Riemannian manifold, Ann. Probab. 38 (2010), 1570-1582.

[O] S. Ouyang, Volume growth, comparison theorem and escape rate of diffusion process,
preprint.

elO0OUOUO0OLODLDOUOOOODDLDOOUOOODODLDDOOO

[GHM11] A. Grigor'yan, X. Huang and J. Masamune, On stochastic completeness of jump
processes, Math. Z. 27 (2012), 1211-1239.

[IMU11] J. Masamune and T. Uemura, Conservation property of symmetric jump processes,
Ann. Inst. Henri Poincaré Probab. Stat. 47 (2011), 650-662.

IMUW12] J. Masamune, T. Uemura and J. Wang, On the conservativeness and the recur-
rence of symmetric jump-diffusions, J. Funct. Anal. 263 (2012), 3984-4008.

[S] Y. Shiozawa, Conservation property of symmetric jump-diffusion processes, to appear
in Forum Math.

[SU] Y. Shiozawa and T. Uemura, Explosion of jump-type symmetric Dirichlet forms on
R?, to appear in J. Theoret. Probab.

el 0O0O0OO0DLDOUOOOODLDDODDODOUOOOODDLDDODOUOOODLDDOO

[F] M. Folz, Volume growth and stochastic completeness of graphs, to appear in Trans.
Amer. Math. Soc.

[H1] X. Huang, Escape rate of Markov chains on infinite graphs, to appear in J. Theoret.
Probab.

[H2] X. Huang, A note on the volume growth criterion for stochastic completeness of
weighted graphs, to appear in Potential Anal.

[HS14] X. Huang and Y. Shiozawa, Upper escape rate of Markov chains on weighted graphs,
Stochastic Processes Appl. 124 (2014), 317-347.



