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We studied Markov processes by using the stochastic analysis. We are mainly inter
ested in the behavior of the semigroup associated with a Markov process. First we considered diffusion pr
ocesses on a Riemannian manifold. We give a generator as a sum of the Laplace-Beltrami operator and a vec
tor field. We discussed the uniqueness of the semigroup associated with the generator. The condition wa
s given in terms of the vector field.

Next we consider the conditions for which the semigroup reserves a convex set. We consider this proble
m in the framework of general Banach space. We give some necessary and sufficient conditions in terms of
generator. In Hilbert space setting, we formulate this problem by using Dirichlet forms.

In addition, we considered the rate of convergence of the semigroup under the condition of logarithmic
Sobolev inequality. We also discussed the dual ultracontractive property of the semigroup.

Sobolev



1970
Malliavin
Malliavin
Wiener Gauss
Gibbs R
Dirichlet
Dirichlet
Sobolev
Hodge-Kodaira
Wiener
ultra-
contractivity
R
Gibbs
Sobolev
Dirichlet

Hodge-Kodaira

Dirichlet

Sobolev
Dirichlet
L? L?
Sobolev L?
(1) Riemannian
Riemannina
A+b L?
A Laplace-Beltrami b
b
Lﬁ
domain
A
2
b
(2) Banach
@
® © (d)
L? Hilbert
Ouhabaz Dirichlet
(€)
LP
p



P
p
1
p
LZ
)
Nash
Sobolev
Dirichlet
Nash
LZ
®)
L L
L” L
Sobolev
®)

Bessel Laguerre
Jacobi
OFJ! lF.Z!
2F1
Q)
divergence
form

9
Ichiro Shigekawa, The dual
ultracontractivity and its applications,
to appear in Frontiers of Mathematics in
China,

Ichiro Shigekawa, Ultracontractivity
for non-symmetric Markovian semigroups,
to appear in Festschrift Masatoshi
Fukushima,

Seiichiro Kusuoka and Ichiro Shigekawa,
Exponential convergence of Markovian
semigroups and their spectra on Lp-spaces,
Kyoto Journal of Mathmatics, 54, No. 2,
(2014) 367-399,

Ichiro Shigekawa, On spectra of
1-dimensional diffusion operators,
Mathematical Quantum Field Theory and
Related Topics, RIMS Kokyuroku No. 1859,
(2013), 59-75,

Z.-Q. Chen, P. Kim, T. Kumagai,
Discrete approximation of symmetric jump
processes on metric measure spaces, Probab.
Theory Related Fields, 155, (2013),
703-749.

, 2012,

" pp. 307-342,



Ichiro Shigekawa, Semigroups
preserving a convex set in a Banach space,
Kyoto Journal of Mathematics, 51 no. 3,
(2011),

Ichiro Shigekawa, Non-symmetric
diffusions on a Riemannian manifold,
Probabilistic approach to geometry, pp.
437-461, Adv. Stud. Pure Math., 57, Math.
Soc. Japan, Tokyo, 2010,

Ichiro Shigekawa, Witten Laplacian on
a lattice spin system, Astérisque No. 327
(2009), 115-129,

11
Ichiro Shigekawa, Non-symmetric
Diffusion on a Riemannian manifold, July
31, 2009, SPA 2009 Berlin, 33rd Conference
on Stochastic Processes and Their
Applications, (TU Berlin, Berlin,
GERMANY)

L2009 11 6 ()

,2011 8 5 ()

(slides PDF file 190Kb)
2011 8 5 ()

(
)

Ichiro Shigekawa, The spectrum of
non-symmetric operators and Markov
processes, September 9, 2011, "5th
International Conference on Stochastic
Analysis and Its Applications™ (Bonn
University, GERMANY)

Ichiro Shigekawa, Exponential
Ccnvergence of Markov processes, July 20,
2012, The 8th Workshop on Markov processes
and related topics, (At Beijing Normal
University and Wuyishang, CHINA)

, Non-symmetric diffusions on
Riemannian manifold, 2012 10 21 ( )
Geometry and
Probability (

)

, Exponential convergence of
Markovian semigroups, 2012 10 25

)
)

(

, On spectra of 1-dimensional
diffusion operators, 2012 11 15 ( )

(
)

Ichiro Shigekawa, Spectra of
1-dimensoinal diffusion operators: some
examples, September 9, 2013, Dirichlet
Forms and Applications: German-Japanese
Meeting on Stochastic Analysis,
(University of Leipzig, GERMANY)

, 1
, 2013 9
21 ()
( )
0
o) 0
o) 0
@
SHIGEKAWA, Ichiro)
: 00127234
@

KUMAGAI, Takashi)

: 90234509



SUGITA, Hiroshi)

: 50192125

®
AIDA, Shigeki)

1 90222455
HINO, Masanori)
: 40303888
MATSUMOTO, Hiroyuki)

- 00190538



