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A. Research outline
e Abstract of current research (in Japanese and English).
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e Selected publications of the past five years (up to ten items, including books).
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e For each course, the title, a brief description and its classification are listed.
Course classifications are:

1. graduate level or joint fourth year/graduate level;

2. third year level (in the Faculty of Science);

3. courses in the Faculty of General Education*;

4. intensive courses.

*Courses in the Faculty of General Education include those offered
in the Department of Pure and Applied Sciences

(in third and fourth years).
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e Supervised theses of students who obtained degrees in the academic year ending in March,
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e Committee membership in learned societies, editorial work, organization of external sym-
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G. Awards
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[Research topic] Mathematical study of the
perception of visual information and visual il-
lusions.

[Purpose] Recently the study of vision has
rapidly developed by virtue of inventions of sev-
eral new experimental techniques. Nevertheless
there are a lot of unsolved problems. Exploring
of visual system in the brain is one of the most
exciting and crucial themes of sciences in the
21th century. The aim of my study is to re-
veal mechanism of vision by means of state-of-
the-art mathematics and computational exper-
iments. I think in such a study visual illusions
play an important role.

[Results (2007)] The purpose of my research
in this academic year was to develop new
framelets for studying mathematical models
of vision. As a result we constructed new
framelets which are based on physiological and
psychophysical facts. Since our framelets pos-
sess similar features to certain neurons in the
cerebral cortex, I think that they will give us
good applications to image processing as well
as visual information processing.

Another result is that we invented a new spi-



ral illusion by using fractal. It was named by
Professor Akiyoshi Kitaoka, a famous psychol-
ogist, “Fractal Spiral Illusion”. We invented
new filters which are different from framelets,
I think that they

will become certainly a clue in order to reveal

and analyzed the illusion.

mechanism of high level visual information pro-
cessing.

[Key Words| Visual cortex, color perception,
V1, V4, framelets, visual illusions, fractal spiral

illusion.
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1. I got the following results related to
Heckman-Opdam hypergeometric systems by
the joint work with Shimeno.

1-1. T classified the systems of confluent dif-
ferential equations obtained by the confluence
of a singular point of the Heckman-Opdam sys-
tem to a singular point at infinity and proved
that its global solution with moderate growth
is unique up to constant multiple in the conflu-
ence procedure and its limit. This is a general-
ization and gives a new proof of the uniqueness
of the Whittaker model. Moreover I explicitly
constructed the confluent hypergeometric func-
tion as a limit of Heckman-Opdam hypergeo-
metric function, gave its connection coefficients
and showed that the absolute value of the so-
lution very rapidly decreases at the irregular

singular point.



1-2. I studied the ordinary differential equa-
tions obtained by restricting Heckman-Opdam
system to one-dimensional singular set and
showed that the generalized hypergeometric
equations and an even family classified by
Simpson appear in cases when the system is of
type A or BC, respectively, by analyzing some
representations of affine Hecke algebra.

1-3. Heckman-Opdam hypergeometric func-
tions are generalizations of zonal spherical func-
tions on Riemannian symmetric spaces. I gen-
eralized the functions corresponding to pseudo-
Riemannian symmetric spaces and gave the di-
mension of the functions and their expansions
at infinity.

2. I studied the boundary value problems
for various boundaries of Riemannian symmet-
ric spaces and constructed the systems of differ-
ential equations in the form of matrices which
characterize the image of the corresponding
Poisson transformations. These are generaliza-
tion of Hua equations and the meaning of Hua
equations were clarified.

3. I studied the rigid Fuchsian differential
equations on the Riemann sphere which have
three singular points and I presented a conjec-
ture which is a universal formula of the connec-
tion coefficients in terms of Gamma functions.
The connection coeflicients had been known be-
fore only in the case of generalized hypergeo-
metric system ,F,,_1. I proved the conjecture
in many cases including the even family. As an
application I got Gauss summation formula for
Heckman-Opdam hypergeometric functions of

the classical type.
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The main subjects of my research are on the
theory of differential equations in the complex
domain, in particular, the theory of nonlinear
integrable systems. The study of linear ordi-
nary differential equations in the complex do-

main has a long history due to the countless

applications in many branches of scientific re-
search. I attempt to generalize these results in
different two ways: the case of nonlinear or-
dinary differential equations and the study of
integrable systems of partial differential equa-
tions. Some of our main research topics are:
(1) Transformation groups of nonlinear inte-
grable systems

(2)  Symmetry of certain partial differential
equations

(3)  Special functions in several variables

(4) Application to combinatorial theory
The majority of my mathematical works con-
centrate in the last decade on the Painlevé
equations and their generalization. In partic-
ular, I am interested in studies on birational
canonical transformations of the Hamiltonian
systems related to the Painlevé equations; I de-
termined in fact the group of birational canon-
ical transformations for each of the Painlrvé
equations.

The Hamiltonian structure of a certain com-
pletely integrable system is induced from the
holonomic deformation of a linear ordinary dif-
ferential equation. In fact, considering for each
of the six Painlevé equations the deformation
which remains invariant the monodromy of the
linear ordinary differential equation of the sec-
ond order, we obtain in a natural way the
Hamiltonian structure of the Painlevé equa-
tion. For example, by considering generaliza-
tion of the second Painlevé equation to the
case of several complex variables, we have ob-
tained a completely integrable system of multi-
Hamiltonian systems.

besides bi-

rational canonical transformations, algebraic

The Painlevé equations admit,

transformations for particular values of param-
eters. Such a transformation is called a folding
transformation, which is a subject of the first
paper. We have given the whole list of fold-
ing transformations, by considering the space
of initial conditions for each of the equations.

By means of geometrical classification of space
of initial conditions, it is natural to consider the
three types for the third Painlevé equation. We

have considered mainly the generic type of the



third Painlevé equation. The other two types
are obtained as degeneration from the generic
one. The second paper is devoted to investigat-

ing them in detail.
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1. T. Tsuda, K. Okamoto and H. Sakai :
Folding transformations of the Painlevé
equations, Math.Annalen, 331 (2005),
165-229.

2. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto : Studies on the Painlevé
equations V, third Panlevé equations of
the type Pi(D7) and Pp(Dg), J. Math.
Sci. Univ. Tokyo 13 (2006) 145-204.
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1. (with Joachim Schwermer): On mixed
Hodge structures of Shimura varieties at-
tached to inner forms of the symplectic

group of degree two.

2. The standard (g, K)-modules of Sp(2,R)
I, — the case of principal series —

3. (with O O 0O O O Masatoshi lida) : Harish-
Chandra expansion of certain matrix co-
efficients of Pj-principal series representa-
tion of Sp(2,R).

4. (with 00 0O 0O O Masao Tsuzuki): ”The
secondary spherical functions and auto-
morphic Green currents for certain sym-

metric pairs”.

For three reseach projects mutually correlated:
(A) Explicit formulae for the Whittaker func-
tions on real semisimple Lie groups; (B) Green
currents associated with modular cycles in
modular varieties; (C) Explicit harmonic anal-
ysis for matrix coefficients,

I made the following progress in this fiscal year,
explained below.

(A) On the joint research on explicit formulae
for the principal series Whittaker on SL(4,R),
together with T. Hina (Teikyo Univ.) and T.
Ishii (Chiba Inst. Tech.), we published the
outline of the result. The investigation for
SL(n,R) for general n is almost finished.

We wrote a paper on the case of the prin-
cipal series Whittaker functions on GL(3,C)
(Preprint series UTMS 2007-21), which is a
joint work with M. Hirano (Seikei Univ.) As
a preparation for the next step, we attempt to



have integral basis for irreducible finite dimen-
sional represenations of gl,. This is the 15-th
year from the start of this project.

(B) O Now we are going to generalize the for-
mer construction of the Green currents for
higher-codimensinal algebraic cycles obtained
from the modular embeddings associated with
affine symmetric pairs (G, H), which give the
fundamental classes or the Chern classes of the
cycles in question [UTMS 2006-3]. This joint
work with Maso Tsuzuki (Sophia Univ.) . This
project started from sometime around 1999.
(C) Last year on Selberg trace formula I wrote :
”up to now, only quite limitted cases are effec-
tivey computable. We want to make the effec-
tive computation possible, for the space of cusp
forms belonging to non-holomorphic discrete
series, when G is a Lie group of Hermitian-
type with higher real rank and the discrete
subgroup I" has cusps.” Recently S. Wakatsuki
(Kanazawa Univ.) got explicit dimension for-
mula of the space of cusp forms generating cer-
tain large discrete series of Sp(2,R), and be-
longing to Sp(2,Z).

The current target is to have the Harish-
Chandra expansion of the reproducing kernels.
The related joint work with M. Iida (Josai Uni.)
is completed.

For the papers currently submitted, see the

Japanese version of this report above.
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1. T. Oda and M. Tsuzuki: The sec-
ondary spherical functions and automor-
phic Green currents for certain symmetric
pairs, (anoucement without proofs), RIMS
Kokyuroku Bessatsu B7.

2. T. Hina, T. Ishii, and T. Oda: Principal se-
ries Whittaker functions on SL(4,R). To
appear in RIMS Kokyuroku Bessatasu

3. M. Hirano, T. Ishii, and T. Oda: Whit-
taker functions for Pj-principal series rep-
resentations of Sp(3,R), Adv. in Math.,

volume no., (2007) **—**,

4. K. Hiroe, T. Oda: Hecke-Siegel’s pull-back

10.

11.

. T. Ishii and T. Oda:

. Miki Hirano and Takayuki Oda:

formula for the Epstein zeta function with
a harmonic polynomial, J. of Number The-
ory 128 (2008) 835-857.

. M. Hirano, T. Ishii, and T. Oda:

Confluence from Siegel-Whittaker func-
tions to Whittaker functions on Sp(2, R),
Math. Proc. Camb. Phil. Soc. (2006) 16

pages in press.

. T.Ishii and T. Oda: A short history on in-

vestigation of the special values of zeta and
L-functions of totally real number fields,
in Automorphic forms and zeta functions,
Proceedings of the conference in memory
of Tsuneo Arakawa, World Scientific Pub-
lishing Co., 2006.

Generalized Whit-
taker functions of the degenerate principal
series representations of SL(3,R), Com-
Math. Univ. Sancti Pauli 54-2
(2005), 187-209.

ment.

Sec-
Whittaker

series

ondary functions for Pj-

principal representations  of
Sp(3,R), Proc.

81-6, Ser. A., (2005), 105-109.

of the Japan Academy,

. Takayuki Oda, Harutaka Koseki (O OO

0): Matrix coefficients of representations
of SU(2,2): the case of Pj-principal series,
International Journal of Mathematics, 15
(2004), 1033-1064

Ishii Taku (O O 0O), Hiroyuki Manabe
(0D00OD0), Takayuki Oda: Principal se-
ries Whittaker functions on SL(3,R),
Japanese Journal of Mathematics, 30
(2004), 183226

Takayuki Oda, Masao Tsuzuki (00 OO O:
Automorphic Green Functions Associated
with the Secondary Spherical Functions,
Publications of the RIMS, Kyoto Univer-
sity, 39 (2003), 451-533
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. Explicit formulae of Pj-principal series
Whittaker functions on Sp(3,R), Confer-
ence on L-functions, 0 0 0O 0O, 2006 O 2
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. Secondary spherical functions and the as-
sociated Eisenstein-Poincaré series, Intern.
Conf. on Representations of Real Reduc-
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Marko Tadi¢ (Zagrev Univ., academician of
Croatia Republic): Representation theory of p-
adic algebraic groups,

Three talks on discrete series representations of
p-adic algebraic groups.

Eric Stade (Colorado Univ. at Boulder): Whit-
taker functions on real reductive groups and
their applications,

Talks: (1) Whittaker functions and hypergeo-
metric series, (2) An overview on archimedean
L-factors for G1 x Gs.
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1. A boundary value theory with frac-
tional power singularities

Professor Yasuo Chiba of Ibaraki University
succeeded in constructing some good solutions
for the weakly hyperbolic operators whose char-
acteristic roots degenerate only on the initial
hypersurface; solutions whose singularities are
only either one of the characteristic roots. He
employed essentially a kind of coordinate trans-
formations with fractional power singularities,
for example ¢ = t?, which are prohibited in
usual microlocal analysis. Here, ¢ is a posi-
tive and rational number. For example, one
cannot substitute ¢ in the Heaviside function
Y(¢') by ' = t? in the theory of Sato’s hy-
perfunctions. However, it is natural to define
Y (t?) = Y(t). Further this extension of the sub-
stitutions applies to some class of hyperfunc-
tions having boundary values on ' = +0, that
is, mild hyperfunctions. Kataoka succeeded
in characterizing such extended classes of mild
hyperfunctions admitting fractional coordinate
transformations by using their quantized Leg-
This theory directly

gives the theoretical justifications of Chiba’s

endre transformations.

construction methods.

2. The partial flabbiness of the sheaf of
hyperfunctions with holomorphic param-
eters [

H. Uematsu has obtained the partial flabbiness
of the sheaf of hyperfunctions with holomorphic

parameters some years ago. However his proof
was not complete concerning the application of
L. Hérmander’s 0- cohomology vanishing theo-
rem. K. Kataoka corrected this gap of the proof
with Y.Chiba, and gave a complete proof.
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1. K. Kataokal and S. Funakoshi : “An inte-
gral formula of Mellin’s type and some ap-
plications to microlocal analysis”, J. Math.
Sci. Univ. Tokyo, 10 (2003) 139-169.

2. 0000000000000: “0000FBI
0000000000007, 000000
00O0000,0000, 2004, 1-313.

3. C. H. Lee’s results on exponential calculus
of minimum type pseudodifferential oper-
ators and their application to microlocal
energy methods, 00000000000
0000000000000 1412 (2005)
22-36.
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1. C.H.Lee’s results on exponential calculus
of minimum type pseudodifferential oper-
ators and their application to microlocal
energy methods. 00000000 (0O
0000)D0oooooooooo, Au-
gust 2003.

2. Fractional power singularities and microlo-
cal boundary value problems, 00 00O O
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00000, October 2004.

3. Boundary value problems with fractional
power singularities, “Algebraic Analysis of
Differential Equations” in honor of Prof.
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ooogd, July 2005.
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00. X0 kAOD K3000OO, W;((Ox)) O
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0.000000000001<A<10000
h=o0oOOO.O00O0A(1<h<10)000,
MM = {X € M | height ®x > h} ODOO.
oooo0, M =M® > M®? 5 ... > M1
O00d. (X,D)0O0O0K3OO, 2 € MO
(X,D)000D00D00,®dx 000 h<ool
0000. 0000, dmHYX,B,QY) =
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I'm now interested in Calabi-Yau varieties and
their families in positive characteristic. I intro-
duce here some results related to them which I
got in the last few years.

Let X be a non-singular complete algebraic
variety of dimension n over an algebraically
closed field k. If the canonical bundle of X is
trivial and HY(X,0x) =0 (i = 1,...,n — 1),
X is called a Calabi-Yau variety. We consider
a family 7 : X — M of polarized Calabi-Yau
varieties of dimension n, and set v = 7,7, /M
Then, v gives an element of the Chow group
of M. Firstly, let Msy be the moduli stack
of polarized K3 surfaces of degree 2d, and
X — M5y be the universal family. I
studied the moduli stack Msy4 over the field

of complex numbsers as a joint work with

™o

van der Geer, and we proved v'® = 0. As a
corollary, we could prove that the maximal
dimension of complete algebraic subvarieties
which are contained in Msy is equal to 17.
Moreover, putting to = CQ(Q;/M2{1>7 we
gave the explicit form of 7, (t§) for arbitrary
positive integer ¢ as a monomial of v in the
Chow group CHg_l(M ). Secondly, let k be
an algebraically closed field of characterisitc

p > 0 and assume 2d is not divisible by



p. Let Biﬂg( and Zng( be Illusie sheaves
on a Calabi-Yau variety X of dimension n
over k. We denote by Im H" (X, B;QY)
(resp. Tm H'(X, Z;Q'% ') the natural image
of H" Y(X,B;Q%) (resp. HYX,Z,Q% "))
in H"1(X, QL) (resp. HYX,Q%1)). Our
recent main results for K3 surfaces are as
follows. 0 Let X be a K3 surface defined over
k. Let W;(Ox) be the sheaf of Witt vectors
of X, and ®x be the formal Brauer group of
X. We denote by h the height of ®x. Then,
as is well-known, we have 1 < h < 10 or
h = oco. For an integer h (1 < h < 10), we set
M®M ={X € M | height ®x > h}. Then, we
have M = MM 5 M@ 5 .. 5 M1, Now,
let X be a K3 surface with polarization D
of degree 2d and let © € M be a point which
Assume the height
of the formal Brauer group ®x is equal to
h < oo. Then, we have dim H'(X, B,Q%) =
h — 1, dmHYX,Z,Q%) = 20 and
dimIm H' (X, Z,Q%) = 21 — h. Moreover, the
tangent space of M (") at z is naturally isomor-
phic to (Im H*(X, Z,Q%))nD+ Cc HY(X, Q%).
In particular, we have dim M = 20—h. The
class of M" in the Chow group C’Hg_l(M) is
given by (p"~ 1 —1)(p" 2 —1)...(p— 1)L

corresponds to (X, D).
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5. On a stratification of the moduli of K3
surfaces in positive characteristic, Interna-
tional Conference on Arithmetic Geome-
try, Euler International Mathematical In-
stitute, St. Petersburg, Russia, June 25,
2004.

6. On a stratification of moduli of K3 sur-
faces, Korea-Japan Conference on Alge-
braic Geometry, KIAS, Korea, July 6,
2004.

7. Unirational surfaces in positive charac-
teristic, Current Trends in Mathematics
“Number Fields and Curves over Finite
Fields”, Anogia, Greece, July 24, 2005.
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Workshop of Abelian Varieties, Univ. of
Amsterdam, The Netherlands, May 30,
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S. Carpi, R. Longo 0 O O super conformal field
theory 00000000000 ODODOODOO
gobbbobbbO0o00oddyd super net U
00000000000 N =1 super Virasoro
algebra 00000000 O0ODOOOOOOOO
0000000000000 modular net 00O
0 O O super charge operator 00000000
00D 00 Fredholm index O Jones index O O
oo0ooooooooogo

We studied operator algebraic approach to su-
per conformal field theory with S. Carpi and
R. Longo. We first established basics of rep-
resentation theory of super nets in algebraic
quantum field theory and studied representa-
tion theory of the N = 1 super Virasoro alge-
bras in the context of operator algebras. We
further studied properties of super charge op-
erators for modular nets, which we introduced
earlier, and obtained a relation between the
Fredholm index and the Jones index for the first

time.
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Ann. of Math. 160 (2004) 493-522.
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“(2 + 1)-dimensional topological quantum
field theory from subfactors and Dehn
surgery formula for 3-manifold invariants”,
Adv. Math. 195 (2005) 165-204.
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fication of two-dimensional local confor-

. Y. Kawahigashi and R. Longo:

mal nets with ¢ < 1 and 2-cohomology
vanishing for tensor categories, Com-
mun. Math. Phys. 244 (2004) 63-97.

4. Y. Kawahigashi:

field theories and operator algebras”, in

“Topological quantum

“Quantum Field Theory and Noncommu-
tative Geometry”, Lect. Notes in Phys.
662, Springer Verlag, (2005) 241-253.
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“Classification of op-

in dimensions one and two”, in “XIVth
International Congress on Mathematical
Physics”, World Scientific (2005) 476—485.

. Y. Kawahigashi and R. Longo: “Noncom-
mutative spectral invariants and black hole
entropy”, Commun. Math. Phys. 257

(2005) 193-225.

. Y. Kawahigashi and R. Longo: “Local con-
formal nets arising from framed vertex op-
erator algebras”, Adv. Math. 206 (2006)
729-751.

. Y. Kawahigashi, R. Longo, U. Pennig
and K.-H. Rehren: “Classification of non-
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mun. Math. Phys. 271 (2007) 375-385.
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ory and operator algebras”, preprint 2007,
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2007,
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arXiv:0705.3609.

c.ooon

1. Conformal field theory and operator al-
gebra, “International Congress on Math-
ematical Physics - ICMP 2006” (Plenary
talk), Rio de Janeiro (Brazil), August
2006.

. Superconformal nets of factors and their
classification, “Topics on von Neumann al-
gebras”, Banff International Research Sta-
tion (Canada), September 2006.

. Conformal field theory and operator alge-
bras, “MSJ-THES Joint Workshop on Non-
commutativity”, THES (France), Novem-
ber 2006.

. Superconformal nets of factors and their
classification, “Recent Advances in Oper-
ator Algebras”, Rome (Italy), November
2006.
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algebras, “Operator Algebras and Related
Fields”, Hawaii (U.S.A.), January 2007.

. Conformal field theory and operator alge-

bra, Colloquium, IT Universita di Roma
(Italy), March 2007.

Classification of superconformal nets of
factors, Conference on Free Probabil-
ity/Operator Spaces/von Neumann alge-

bras, Sibiu (Romania), June 2007.

. Conformal field theory and representation

theory of von Neumann algebras, Oper-
ator Algebras Seminars, Fields Institute
(Canada), September 2007.

. Superconformal field theory and operator

algebras, Workshop on von Neumann al-
gebras, Fields Institute (Canada), October
2007.

Conformal field theory and operator alge-
bras, Kolloquium fiir Reine Mathematik,
Universitdt Hamburg (Germany), Decem-
ber 2007.
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OO0 [1]0 BCHM 00000000 Harvard
ooooooooooooooogd.

Birkar-Cascini-Hacon-McKernan proved the
existence of a minimal model for a logarithmic
pair whose boundary is big. They proved as
an application that equivalent minimal models
whose boundaries are big are connected by a
sequence of flops. It is an important problem
to remove the condition on the boundary. I
proved in the article [2] that arbitrary equiv-
alent minimal models are connected by a se-
quence of flops without assuming conditions on
the boundaries. The proof relies on the bound-
edness theorem of the length of extremal rays
which I proved before. The article [1] is the
text for survey talks on the result of BCHM

delivered at Harvard University.

B.OOOO

1. Y. Kawamata: Finite generation of a

canonical ring. preprint.
2. Y. Kawamata: Flops connect minimal

models. preprint.

3. Valery Alexeev, Christopher Hacon, Yu-
jiro Kawamata: Termination of (many)

4-dimensional log flips. Invent. Math.

168(2007), 433-448.

. Y. Kawamata: A product formula for vol-
umes of varieties. appendix to a paper by
De-Qi Zhang. Math. Ann. 339(2007),
No. 4, 972-974.
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5. Y. Kawamata: Derived categories and bi-

rational geometry. preprint.

Derived equivalence for
stratified Mukai flop on G(2,4). In Mir-
ror Symmetry V, Noriko Yui and James D.
Lewis, eds., AMS/IP Studies in Advanced
Mathematics 38(2007).

6. Y. Kawamata:

7.00000: 000000O000.
58(2006), 64-85.
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8. Y. Kawamata: Derived categories of toric
varieties. Michigan Math. J. 54 (2006).

9. Y. Kawamata: Log Crepant Birational
Maps and Derived Categories. J. Math.

Sci. Univ. Tokyo 12(2005), 211-231.

10. Y. Kawamata: FEuivalences of derived cat-
gories of sheaves on smooth stacks. Amer.
J. Math. 126(2004), 1057-1083.
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1. Finite generation theorem of canonical
rings. plenary talk, MSJ Annual meeting,
Kinki Univ., March 23-26, 2008.

2. Finite generation theorem of canonical
rings. KIAS Winter School on Algebraic
Geometry, Pyeongchang, February 18-22,
2008.

3. Recent progress on the minimal model pro-
gram. Current Developments in Math-
ematics 2007, Harvard Univ., November

16-17, 2007.

. Flops connect minimal models. Complex
Geometry in Osaka, Osaka Univ., Novem-
ber 1-5, 2007; Modular Forms and Mod-
uli Spaces, Euler International Mathemat-
ical Institute, July 2-7, 2007; Beauville 60
Conference, Institut Henri Poincaré, June

11-15, 2007

5. Recent advances in the minimal model pro-
gram. Fudan University, Shanghai, China,
March 2007; National University of Singa-
pore, Singapore, December 2006.
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. Recent advances in the minimal model pro-

gram. Global KMS Day, Korean Mathe-
matical Society, Seoul National University,
Korea, October 2006

. Recent advances in the minimal model pro-

gram. Felix-Klein-Lectures, University of

Bonn, Germany, May to July 2006.

. Derived categories and birational geome-

try. AMS Summer Institute, University of
Washington, Seattle, USA, August 2005;
National Taiwan University, Taiwan, De-
cember 2005 to January 2006.

categories of toric wvarieties.

KIAS, Seoul, Korea, March 2005; Steklov

Institute, Moscow, Russia, June 2005.

Algebraic proof of invariance of plurigen-
era for general type varieties. Universitat

Koln, Germany, February 2005.
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Geometry and  Commuta-
Algebra  Tokyo  2007.
Tokyo, December 11-15, 2007, jointly
with T. Katsura. http://www.ms.u-

tokyo.ac.jp/ xie/ag2007/

tive Univ.

. Komplexe Algebraische Geometrie. Math-

ematisches Forschungsinstitut Oberwol-
fach, September 30-October 6, jointly
with Fabrizio Catanese, Gang Tian and
Eckart Viehweg. http://www.mfo.de/

.gooooooooobo.ooobobooooo

000, August 6-10, 2007.

. Algebraic Geometry in Higher Dimen-

sions. Levico Terme, Trento, Italy,
June 4-9, 2007, jointly with M. An-
dreatta, E. Ballico, C. Ciliberto,
J. Kollar, G. Occhetta and R. Pig-
natelli. http://www.science.unitn.it/ oc-

chetta/aghd/index.html
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. Mikhail Kapranov. 07/05/15 - 07/05/21,

Yale Univ.

07/06/18 - 07/06/25, Univ.

Missourri.

. De Qi Zhang. 07/07/30 - 07/08/13, NU

Singapore.

. Grigory Mikhalkin. 07/09/25 - 07/09/28,

Univ. Tronto.

07/10/01 - 08/03/31,
Steklov Institute.

Kuznetsov. 07/11/26 -

07/11/29, Steklov Institute.

07/12/07 - 07/12/16,
Cypus Univ.

. Chen Meng. 07/12/07 - 07/12/16, Fudan

Univ.

. Mihnea Popa. 07/12/09 - 07/12/17, Univ.

Illinois Chicago.
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Professor Dmitry Kaledin of Steklov Mathe-
matical Institute at Moscow stayed at the Uni-
versity of Tokyo as a visiting professor for the
latter half of the academic year 2007. He de-
livered a lecture series once a week aimed at
graduate students and researchers on the sub-
jects of non-commutative algebraic geometry.
Furthermore he gave interesting talks at con-
ferences held at various places including Kyoto,
Osaka and Tokyo.
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Nonlinear nonequilibrium phenomena appear
in various natural phenomena and understand-
ing these phenomena is important in various
science and technology. Among them nonlinear
parabolic equations describing nonlinear phe-
We studied

various properties of solutions and contributed

nomena are important to study.
to understanding analytic properties of equa-
tions.

Navier-Stokes

equations are fundamental equations of

1. Navier-Stokes equations :

fluid mechanics. However, its initial value
problem in whole spaces has been studied
mostly under the assumption that initial

data has finite energy. In this framework



periodic initial velocity and almost peri-

odic initial velocity are excluded.

We studied local-in-time solvability for
problems with Coriolis force describing ge-
ofluid when initial data does not decay at
space infinity. We derive a sufficient condi-
tion for initial velocity so that the solution
exist global in time. Persistency of almost
periodicity is also proved. We try to find a
better space since the problem is not well-
posed in space of bounded functions. We
construct a local-in-time in Fourier image
of meansures. In this space, existence time
interval can be taken uniformly with re-
spect to Coriolis force. This was the first
result for initial data which do not decay

at spatial infinity.

. Blow up problem for semiliner heat equa-
tions : This problem has been studied
since 1970s and 1980s when initial data de-
cay at spatial infinity.

However, if initial data converges to its
supremum, it was not clear where blow up
occurs. We study this problem when the
nonlinear term is power type or exponen-
tial and prove that blow up occurs only at
spatial infinity. We further introduce no-
tion of blow up direction and clarify the

relation with initial data.

. Free boundary problem : It is important
to know under the condition that grow-
ing flat face breaks in crystal growth of
cylinders. This problem is fundamental
to understand stability of crystal growth.
We studied model with anisotropic Gibbs-
Its

evolution equations includes subdifferen-

Thomson effect on crystal surfaces.

tial of singular interfacial energy, which
may not be viewed as usual partial differ-
ential equations. We constructed a solu-
tion whose flat part actually breaks when

supersaturation outside crystals is given.
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I have been studying numerical analysis of
partial differential equations by means of the
finite element method (FEM). In particular,
various finite element models including mixed
ones (Lagrange multiplier, inf-sup conditions,
etc.) have been designed, developed, numeri-
cally tested, and mathematically analyzed and
justified.

Some of the current research subjects are :

(i) improvement and error analysis of the
quadrilateral serendipity and related finite

elements,

design and verification of plane stress and
plate bending elements for computational

solid mechanics,

(ili) development of finite element schemes and
computational methods for electromag-
netic problems with mathematical analy-

sis,

a posteriori estimates of finite element so-

lutions,

evaluation of error constants appearing in
a priori and a posteriori error estimates of

finite element solutions,

development and analysis of a hybrid
displacement type discontinuous Galerkin
FEM.

Parts of them are also study subjects for grad-
uate students in our course. Emphasis is also
put on joint works with industries and over-
sea researchers. Some monographs and review
articles have been published for students and
researchers who are engaged in numerical anal-

ysis and computational mechanics.

B.OOOO

1. F. Kikuchi, K. Ishii and H. Takahashi :
Reissner-Mindlin extensions of Kirchhoff
elements for plate bending, International
Journal of Computational Methods, 2(1)
(2005) 127-147.
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O000000000OO0O0OOOOo(2005)
198-203.

. D. Boffi, F. Kikuchi and J. Schoberl :
Edge element computation of Maxwell’s
eigenvalues on general quadrilateral mesh,
Mathematical Models and Methods in Ap-
plied Sciences, 16(2) (2006) 265-273.

F. Kikuchi and X. Liu :
of the Babuska-Aziz constant for the lin-
ear triangular finite element, Japan Jour-
nal of Industrial and Applied Mathemat-
ics, 23(1) (2006) 75-82.

Determination

5. F. Kikuchi and H. Saito :

posteriori error estimation for finite ele-

Remarks on a

ment solutions, Journal of Computational
and Applied Mathematics, 199 (2007)
329-336.

. F. Kikuchi and X. Liu : Estimation of in-
terpolation error constants for the Py and
P, triangular finite elements, Computer
Methods in Applied Mechanics and Engi-
neering, 196 (2007) 3750-3578.
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1. F. Kikuchi :

some vector elements, in Book of Ab-
: ICIAM 2003 — 5th International
Congress on Industrial and Applied Math-

Analysis and refinement of

stracts

ematics, p. 46. Sydney, Australia, 7-11,
July, 2003.

2. F. Kikuchi and H. Takahashi: Analysis of a
Kirchhoff-based Reissner-Mindlin element
for plate bending, ECCOMAS 2004: Eu-
ropean Congress on Computational Meth-
ods in Applied Sciences and Engineering,
Jyvaskyla, Finland, 24-28, July, 2004.

F. Kikuchi and K. Ishii :

transverse shear forces of Reissner-Mindlin

Recovery of

and Kirchhoff finite elements for plate
bending, WCCM VII (7th World Congress
on Computational Mechanics), Los Ange-
les, California, USA, July 20, 20060
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D.

1.

F. Kikuchi and K. Kokubo : Some ob-
servations on approximation of Maxwell’s
equations in axisymmetric domains, Book
of Abstracts, WONAPDE 2007 (Second
Chilean Workshop on Numerical Analy-
sis of Partial Differential Equations), Con-
cepcion, Chile, January 16-19, 2007, pp.
34-35.
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oooooooboooboobog 120000
gboooboo,gbooboooooon
gooooon, 20070 50 220.

. F. Kikuchi and X. Kokubo : Fourier fi-

nite element approximations of Maxwell’s
eigenvalue problems in axisymmetric do-
mains, USNCCM IX (Ninth US National
Congress on Computational Mechanics),
San Francisco, California, USA, July 22-
26, 2007.

. Fumio Kikuchi, Xuefeng Liu,d Estimation

of error constants for analysis of conform-
ing and non-conforming linear triangular
finite elements, Book of Abstracts, DMHF:
COFE Conference on the Development of
Dynamic Mathematics with High Func-
tionality, October 1st-4th, 2007, Fukuoka,
Japan, pp. 143-146.

. Xuefeng Liu, Fumio Kikuchill Estima-

tion of error constants appearing in non-
conforming linear triangular finite ele-
ment, APCOM’07-EPMESC XI, Kyoto,
December 3, 2007.
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I did research on the following topics.

(1) Pricing of Moving Strike Convertible Bonds.
(2) Reseach on the distribution of the sum of in-
dependent identically distributed random vari-
ables with a fat tail distribution.

(3) Extension of Radmacher’s classical theorem
on the change of variables formula for integra-

tion.

B.ODOOO

1. H. Fushiya and S. Kusuoka: Asymptotic
Behavior of distributions of the sum of
i.i.d. random variables with fat tail IT ,
Preprint UTMS.

2. H. Fushiya and S. Kusuoka: Asymptotic
Behavior of distributions of the sum of
i.i.d. random variables with fat tail T ,
Preprint UTMS 2007-23.

3. S. Kusuoka and S. Liang A mechani-
cal model of diffusion process for multi-
particles, Preprint UTMS 2006-13.
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00000000 270 (2008) 00000
goo

5. T. Hayashi and S. Kusuoka: Consistent
estimation of covariation under nonsyn-

chronicity , Stat. Inference Stoch. Pro-
cess. 11 (2008), no. 1, 93-106.

6. S.Kusuoka and Y.Morimoto: Homoge-
neous Law Invariant Multiperiod Value
Measures and their Limits, J. Math. Sci.
Univ. Tokyo 14(2007), 117-156.

7. S. Kusuoka: A Remark on Law Invari-
ant Convex Risk Measures, in Advances in
Mathematical Economics ed. S.Kusuoka,
M.Maruyama vol. 10, O pp. 91-100,
Springer 2007.

8. S. Kusuoka: Stochastic Newton Equation
with reflecting boundary condition, in Ad-

vanced Studies in Pure Mathematics 41,
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ed. H.Kunita, S.Watanabe, Y.Takahashi,
pp- 233-246, Math. Soc. Japan, Tokyo,
2004.

. S. Kusuoka: Approximation of expectation

of diffusion processes based on Lie alge-
bra and Malliavin calculus, in Advances
in Mathematical Economics vol. 6, ed.
S.Kusuoka, M.Maruyama , pp. 69-83,
Springer 2004

S. Kusuoka: Malliavin Calculus revisited,
J. Math. Sci. Univ. Tokyo . 10(2003),
261-277.
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1. Loop spaces of orbit configuration
spaces

In collaboration with F. Cohen and M. Xi-
conténcatl, I developed research on the alge-
braic structure of the homology of loop spaces
We described the

homology of loop spaces of orbit configura-

of configuration spaces.

tion spaces associated with actions of Fuchsian
groups on the upper half plane by means of Lie
algebras and established a relation to the alge-
bra of chord diagrams on surfaces.

I studied the de Rham cohomology of the loop
spaces of the configuration spaces based on
Chen’s iterated integrals. As an application I
developed a systematic approach to construct
link homotopy invariants based on cohomol-
ogy classes of the loop spaces of configuration
spaces.

2. Iterated integrals and hyperbolic vol-
umes

It is known by K. Aomoto that volumes of
spherical or hyperbolic simplices are expressed
by iterated integrals of logarithmic forms based
on Schlafli’s equality. Using this method, I de-
scribed the analytic continuation of the volume
functions from spherical to hyperbolic geome-

try and an integrable connection of nilpotent



type such that the volume functions appear as
horizontal sections. By means of the singu-
larities of such connections I investigated the
asymptotic behavior of the hyperbolic volumes
on the boundary of moduli spaces. I wrote a
book on my series of works on iterated inte-

grals.

B.OOOO

1. T. Kohno: Braids, hypergeometric inte-
grals and conformal field theory, Proceed-
ings of the First East Asian School of
Knots, Links and Related Topics, (2004),
127-131.

2. F. R. Cohen, T. Kohno and M. A. Xi-
conténcatl:  Orbit configuration spaces

associated to  discrete  subgroups of
PSL(2,R), preprint.

3. T. Kohno: Discriminantal arrangements,
homology of local systems and the space of

conformal blocks, preptint.

4. T. Kohno: The volume of a hyperbolic sim-
plex and iterated integrals, Series on Knots
and Everything 40 (2007) 179-188.

5. T. Kohno: Loop spaces of configuration
spaces and link homotopy invariants, in
Proceedings of East Asian Conference on
Algebraic Topology, (2007).

6. 000O0O: ODOoO0oDOOOOO, 00000
goboooooooo,3ooobooon
oo
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1. Braids, hypergeometric integrals and con-
formal field theory, “First East Asian
School of Knots, Links and Related Top-
ics”, Seoul, Korea, February 2004.

2. Schlafli functions and iterated integrals
on configuration spaces, MSRI program
“Hyperplane Arrangements and Applica-
tions”, Berkeley, USA, October 2004.

3. Discriminantal arrangements and hyperge-

ometric integrals, “Periods” Conference in
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1.

honor of Kyoji Saito, 000000000
00,20050 10.

. Resonance at infinity and the space of

conformal blocks, “Hyperplane Arrange-
ments and Applications to Combinatorics
and Topology”, Ascona, Swizerland, June
2005.

. Tterated integrals and hyperbolic volumes,

“2nd East Asian School of Knots, Links
and Related Topics”, Talian, China, Au-
gust 2005.

. Loop spaces of configuration spaces and

link homotopy invariants, “Many Strands
in Braids”, Banff Center, Canada, May
2007.

. Iterated integrals on configuration spaces

and hyperbolic volumes, “Braid groups
and their applications”, Cortona, Italy,
June 2007.

. Representing braids by hypergeometric in-

tegrals, “Programs on Braids”, Institute
for Mathematical Sciences, Singapore July
2007.

. Loop spaces of configuration spaces and

link homotopy invariants, East Asian Con-
ference on Algebraic Topology, Seoul Na-
tional University, November 2007.

Loop spaces of configuration spaces, iter-
ated integrals and link homotopy, Inter-
national Conference on Topology ant its
Applications, Kyoto University, December
2007.
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Diagrammatic Construction of Third Ho-
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Symmetry in SU(2)-Representation Spaces
of Knot Groups and Normalized Twisted
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000000000000000000000
000000000 [58)000000000,[7]
000000000000

3.0000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000000 (IJM2006
00 preprint) 0 00000000000000
000000000000000000000
0000000000000000 [3).
4.000

Riesz 0 000000000000000000
0000000000000000000000
00 L»,00000000 [9]0

1.Analysis on minimal representations
Minimal representations are building blocks of
unitary representations. Classic examples are
the Weil representation, and intensive algebraic
studies have been made since 1990s by many
people. Aiming for yet another geometric ap-
proach to minimal representations, in particu-
lar of type D, we applied conformal techniques,
got a new construction of minimal represen-
tations, found conserved quantities for ultra-
hyperbolic equations that led us to their uni-
tarizability, and also proved the existence of a
Schrédinger model (L?-model) with B.Qrsted
[1]. With G. Mano [4,6,10], we determined an
explicit form of the unitary inversion operator
on the L?-model on the isotropic cones, that
generalizes the Euclidean Fourier transform.

2. Multiplicity-free representations

I made in [7] systematic and synthetic appli-
cations of the original theory of wvisible actions
on complex manifolds to multiplicity-free theo-
rems, in particular, branching problems to sym-
metirc pairs. Papers [5,8] are on visible actions.
3. Discontinuous groups Developing my
conituing motif on discontinuous groups for
non-Riemannian homogeneous spaces, I intro-
duced the notion of stability for the study
of local deformation/rigidity of discontinuous
groups [[JM2006], and determined when the
tangential space forms of general signature ad-

mits compact forms by means of the Radon-



Hurwicz number with Yoshino [3].

4. Real analysis - LP? multipliers

Inspired by the idea of prehomogeneous spaces,
we studied multipliers with high symmetries
with Nilsson [9].

B.OOOO

1. T. Kobayashi and B. Orsted: “Analysis
on the minimal representations of O(p, q),
I.—Realization and conformal geometry”,
Adv. Math. 180 (2003), 486-512; “I.—
Branching laws”, Adv. Math. 180
(2003), 513-550; “III.—Ultra-hyperbolic
equations on RP~14717 " Adv. Math. 180
(2003), 551-595.

2. 0000,0000,000000000,
0000, 2005 610 pp. ISBN 978
4000061429.

3. T. Kobayashi and T. Yoshino, “Com-
pact Clifford—Klein forms of symmetric
spaces—revisited”, Pure and Appl. Math.
Quarterly 1 (2005), 603-684 (Borel 0 0O O
oo).

4. T. Kobayashi and G. Mano, “The inver-
sion formula and holomorphic extension
of the minimal representation of the con-
formal group”, Harmonic Analysis, Group
Representations, Automorphic Forms and
Invariant Theory (Howe OO 600000 ),
2007, pp. 159-223. ISBN 978-9812770783.

5. T. Kobayashi, “A generalized Cartan de-
composition for the double coset space
(Uln1) x Ulng) x Ung)\U(n)/(U(p) x
U(q))”, Jour. Math. Soc. Japan 59
(2007), 669-691.

6. T. Kobayashi and G. Mano, “Integral
formula of the unitary inversion operator
for the minimal representation of O(p, q)”,
Proc. Japan Acad. Ser. A 83 (2007), 27—
31.

7. T. Kobayashi, “Multiplicity-free theorems
of the restrictions of unitary highest weight
modules with respect to reductive sym-

metric pairs”, Representation Theory and
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10.

1.

Automorphic Forms, Progr. Math., vol.
255, Birkhauser, 2007, pp. 45-109. ISBN
978-0817645052.

. T. Kobayashi, “Visible actions on sym-

metric spaces”, Transformation Groups 12
(2007), 671-694.

. T. Kobayashi and A. Nilsson, “Group

invariance and LP-bounded operators”,
Math. Z., 2007. 29 pp. (published online
first, on 22 November 2007).

T. Kobayashi and G. Mano, “The
Schrédinger model for the minimal rep-
resentation of the indefinite orthogo-
nal group O(p,q)”, preprint. 167 pp.
arXiv:0712.1769v1 [math.RT].

c.oooo

Visible Actions on Complex Manifolds
and Multiplicity One Theorems (opening
lecture), Finite and Infinite Dimensional
Complex Geometry and Representation
Theory, Oberwolfach, Germany, February
2004; (invited address) The Asian Math-
ematical Conference (AMC2005), Singa-
pore, July 2005.

. Restriction of Unitary Representations—

Discrete and continuous spectrum (ple-
nary address), Sixth Pan-African Congress
of Mathematicians (PACOM2004), Insti-
tut National des Sciences Appliquées et de
la Technologie (INSAT), Tunis, Tunisia,
September 2004.

. Analysis on  Homogeneous Spaces

Revisited—From Viewpoint of Branch-
ing Laws of Unitary Representations,
Harmonic Analysis on Lie Groups and
Symmetric Spaces (Faraut 0 000000
000), Joint meeting of Seminar Sophus
Lie, Nancy, France, June 2005.

. Restrictions of Unitary Representations

of Real Reductive Groups, International
Conference on Representations of Real Re-
ductive Groups (Parthasarathy O O 60 O
000000), Mumbai, India, January
2006.
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D.

1.

. Multiplicity-free Representations and Vis-

ible Actions on Complex Manifolds (open-
ing lecture), International Conference on
Harmonic Analysis, Group Representa-
tions, Automorphic Forms and Invariant
Theory (Howe OO 60 000 0000O),
Singapore, January 2006.

. Branching Problems of Unitary Represen-

tations , Sackler Distinguished Lectures in
Pure Mathematics, Tel Aviv University, Is-
rael, May 2007.

. Existence Problem of Compact Locally

Symmetric Spaces, Journées Solstice d’été
2007: Theorie de Lie, Geometrie et Repre-
sentations, Institut de Mathématiques de

Jussieu, Paris, France, June 2007.

. Multiplicities in the Decomposition of Uni-

tary Representations of Reductive Lie
Groups (opening lecture), Lie Groups,
Algebraic Groups and Transformation
Groups (Vinberg OO 700 000000),
Universitat Bielefeld, Germany, July 2007.

. On Locally Symmetric Spaces (closing lec-

ture), Representation Theory, Complex
Analysis and Integral Geometry, Max-
Planck-Institut fiir Mathematik, Bonn,
Germany, July 2007.

Branchings to Symmetric Pairs and Anal-
ysis on Symmetric Spaces, International
Conference on Integral Geometry, Har-
monic Analysis and Representation The-
ory (Helgason 00O 80 00O OOOO),
Reykjavik, Iceland, August 2007.
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0,00000)
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1. (000D0)0000 (TEDUKA Katsuki):

Proper action of SL(2,R) on irreducible

complex symmetric spaces.

.(0000,00000)0000 (SASAKI

Atsumu): Visible actions on multiplicity-

free spaces.

. (0000, 00D00)0000 (MORI-

WAKI Masayasu):

compositions of the minimal representa-

Multiplicity-free de-

tion of the indefinite orthogonal group.

F.OOODOOOOO

. Managing Editor, Japanese Journal of

Mathematics (00O 00 0) (2005-)

. Editor, Geometriae Dedicata (Springer)

(2000~ )

. Editor, International Mathematics Re-

search Notices (Oxford 000 0) (2002

)

. Editor, International Journal of Mathe-

matics (World Scientific) (2004 )

. Editor, International Mathematics Re-

search Papers (Oxford 000 O) (2005- )

. Editor, Journal of Mathematical Sciences,

The University of Tokyo (2007- )

. Editor, Advances in Pure and Applied

Mathematics (Heldermann Verlag) (2008

)

. Editor in Chief, Journal of Mathematical

Society of Japan (00000 ) (2002-2004;
2004-2006), Editor (1998-2006)

. Editor, Publications RIMS (2003-2007)
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11. 00000000 (2003-2005; 2005-2007)

12. 0000000 (2003-2005; 2005-2007)

13. 0000000000000 00 (2007-)

14. Jury, Habilitation, Reims

France (2006)

University,

15. 0000000, Symposium on Represen-
tation Theory, D 00,2004 0 110 16-19

O (with H. Ochiai and H. Tagawa)

16. 00 ODOO0OO, International Symposium
on Representation Theory and Automor-
phic Forms, Seoul National University, Ko-
rea, 14-17 February 2005 (with W. Schmid

and J.-H. Yang)

17. 0000000,0000000,010 (O
Oooooo,20060 110),020 (OO
00,20070 50),030 (0OO0O, 2007

0110)

18. OO ogo,bobobobooooon
(1987-2001 O O ; 2003—-2007 RIMS; 2007—

oo)

19. 0000000, Harmonische Analysis und
Darstellungstheorie Topologischer Grup-
pen, Oberwolfach, Germany, 14—20 Octo-

ber 2007

20. Scientific Committee, Hermitian Symmet-
ric Spaces, Jordan Algebras and Related
Problems (conference in honor of Prof.
Jean-Louis Clerc), Centre International
de Recherches Mathématiques, Luminy,
France, 23-27 June, 2008
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1. 00000 (2006) 00000000000
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3. Sackler Distinguished Lecturer (2007)
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1. Professor Dr. Pablo Ramacher (2007 Fall)

2. Professor Misha Pevzner (2007-2008.1),
JSPS fellow

3. Professor Salma Nasrin (2007.12)
. Professor Dr. Karl-Hermann Neeb (2007.5)

5. Professor Dr. Martin Olbrich (2007.9)

0000 (SAITO Shuji)
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The research consists of three parts:

(I) Higher dimensional class field theory and
motivic cohomology,

(IT) Study of algebraic cycles on arithmetic
schemes by using the p-adic Hodge theory,
(IIT) Study of algebraic cycles on complex al-
gebraic varieties by using the Hodge theory.

In what follows we explain a result related
to (IT) and (IIT). Tt is a joint work with M.
Asakura. In this work we demonstrate how
Hodge theory can play a crucial role in an arith-
metic question. The issue is to construct an
example of a projective smooth surface X over
a p-adic field K such that for any prime ¢ dif-

ferent from p, the ¢-primary torsion subgroup
CHo(X){t} = U Ker(CHo(X) L CHy(X))

of CHy(X), the Chow group of 0-cycles on
X, is infinite. If X is defined over a number
field K, then it is conjectured that CHy(X) is
finitely generated and there has been extensive
works on the conjecture. In case K is a p-adic
field, it has been expected that CHo(X){¢} is
finite and some affirmative results have been
obtained in special cases. Our result gives the
first counterexample for the conjecture and has
opened up a new viewpoint over this area of

research.

A key step in the proof is disproving a vari-
ant of the Block-Kato conjecture which char-
acterizes the image of an f-adic regulator map
from motivic cohomology to étale cohomology
of X by using p-adic Hodge theory (in the
precedent work with Kanetomo Sato, it has
been shown that if such a conjecture holds,
then CHo(X){¢} is finite). By aid of theory
of mixed Hodge modules, we reduce the prob-
lem to showing the exactness of de Rham com-
plex associated to a certain variation of Hodge

structure, which follows from the infinitesimal
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method in Hodge theory.

B.OODOO

1.

10.

. “M. Asakura and S. Saito,

“S. Saito and K. Sato, A finite theorem for
zero-cycles over p-adic fields, to appear in
Annals of Mathematics (2008)

. O “M. Asakura and S. Saito, Surfaces over

a p-adic field with infinite torsion in the
Chow group of 0-cycles, to appear in Al-
gebra and Number Theory (2008) (a new
journal starting in 2008)

. “J. Lewis and S. Saito, Algebraic cycles

and Mumford-Griffiths invariants, to ap-
pear in Amer. J. of Math. (2008)

. “M. Asakura and S. Saito, Maximal com-

ponents of Noether-Lefschetz locus for
Beilinson-Hodge cycles to appear in Math.
Annallen (2008)

. “M. Asakura and S. Saito, Beilinson’s

Hodge conjecture with coefficient for open
complete intersections, in: Algebraic cy-
cles and Motives, Mathematical Lecture
Series of the London Mathematical Soci-
ety, Cambridge University Press (2006)

. “M. Asakura and S. Saito, Generalized Ja-

cobian rings for open complete intersec-
tions, Math. Nachr. Vol. 279 (2006) 5-37

Noether-
Lefschetz locus for Beilinson-Hodge cycles
I, Math. Zeit. Vol. 252 (2006) 251-237.

. “S. Saito, Beilinson’s Hodge and Tate con-

jectures, London Math. Society Lecture
Note Series Vol. 313 (2004), 276-289

. “S. Miiller-Stach and S. Saito, On K; and

K> of algebraic surfaces, K-Theory Vol. 30
(2003), 3769

“U. Jannsen and S. Saito, Kato homol-
ogy of arithmetic schemes and higher class
field theory over local fields, Documenta
Math. Extra Volume: Kazuya Kato’s
Fiftieth Birthday, (2003), 479-538
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1. (1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Arithmetic
Geometry (in honor of Prof. Shioda), (3)
O0000O00O0Oogd, (4) December
2004.

2. (1) cycles and Mumford-
Griffiths invariants (2) Hodge Theory and
Log Geometry, (3) JAMI at the Johns
Hopkins University, USA (4) March 2005.

Algebraic

3. (1) Homology theory of Kato type and
motivic cohomology of arithmetic schemes
(2) Regulators II, (3) Banff International
Conference Center, Canada (4) December
2005.

(1) Weak Bloch-Beilinson conjecture for
zero-cycles over local fields, (2) Cohomo-
logical approaches to rational points, (3)
MSRI, Berkeley, USA, (4) 12. 2006 March.

5. (1) Noether-Lefschetz  problem  for
Beilinson-Hodge cycles on open surfaces,
(2) Antalya Algebra Days VIII, (3)

Antalya, Tuekey, (4) 2006 May.

6. (1) Finiteness results for motivic cohomol-
ogy of arithmetic schemes, (2) Arithmetic
Geometry, (3) RIMS, Kyoto, Japan, (4)
2006 September,

7. (1) Surfaces over a p-adic field with in-
finite torsion in the Chow group of 0-
cycles, (2) Algebraic cycles, motives and
Al-homotopy theory over general bases,
(3) Regensburg, Germany, (4) 2007 Fubru-

ary,

8. (1) Surfaces over a p-adic field with infinite
torsion in the Chow group of 0-cycles, (2)
Workshop on the geometry of holomorphic
and algebraic curves in complex algebraic
varieties, (3) CRM, Montreal, Canada, (4)
2007 May,

9. (1) Surfaces over a p-adic field with infinite
torsion in the Chow group of O-cycles, (2)
Algebraic K-theory and its Applications,
(3) ICTP, Trieste, Italy, (4) 2007 June,
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10. (1)

on

A conjecture of Colliot-Th’el‘ene
local fields, (2)
G’eom’etrie arithm’etique et vari’et’es ra-
tionnelles, (3) CIRM, Luminy, France, (4)
2007 December.

zero-cycles over
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Following the success on the study of the rami-
fication groups of the local fields of equal char-
acteristic in the last year, I studied the mixed
characteristic case. By establishing the functo-
riality of the ramification groups for truncated
discrete valuation rings, I proved the commuta-
tivity and a description of the character group
of a graded quotient of the ramification groups,

similarly as in the equal characteristic case.

B.OOOO

1. A. Abbes and T. Saito “The characteris-
tic class and ramification of an ¢-adic etale

sheaf ”, Inventiones Mathematicae 168 No.
3 (2007) 567-612



10.

C.

1

. K. Kato and T. Saito “Conductor formula
of Bloch”, Publications Mathematiques,
THES 100, (2004), 5-151.

. T. Saito “Parity in Bloch’s conductor
formula in even dimension”, Journal de
Théorie des Nombres de Bordeaux, 16-2
(2004), 403-421.

. T. Saito “Log smooth extension of fam-
ily of curves and semi-stable reduction”,
Journal of Algebraic Geometry, 13 (2004),
287-321

. T. Saito “Weight spectral sequence and in-
dependence of ¢”, Journal de I'Institut de
Mathematiques de Jussieu 2, (2003), 1-52.

. A. Abbes and T. Saito “Ramification of lo-
cal fields with imperfect residue fields 117,
Documenta Mathematica, Extra Volume
Kato (2003), 3-70 .

. K. Kato and T. Saito “Ramification the-
ory for varieties over a perfect field”,
math.AG/0402010. Annals of Math. O
oono.

. A. Abbes and T. Saito “Analyse micro-
locale f(-adique en caractéristique p >
0: Le cas d’un trait”, math.AG/0602285,
Publications RIMS 0O O0O.

. T. Saito “Wild ramification and the
characteristic cycle of an l-adic sheaf”
arXiv:0705.2799, submitted.

T. Saito “Hilbert modular forms and p-
adic Hodge theory” math.AG/0612077,
submitted.

good

. Wild ramification and the characteristic
cycle of an l-adic sheaf, Chicago (March
14, 2007), A Conference Dedicated to
the Mathematical Heritage of Spencer J.
Bloch, Fields Institute, Toronto, March
19-23, 2007, Tokyo (April 11, 2007),
miniconference on Arithmetic Geome-

try, Galois representations and modular
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10.

forms,Paris 13, June 6-8, 2007, Algebrais-
che Zahlentheorie, June 17-23, 2007, Ober-
wolfach, Algebraic Analysis and Around
in honor of Professor Masaki Kashiwara’s
60th birthday, Kyoto RIMS, June 25-30,
2007, Rennes (5 juillet,2007)

. Automorphic forms and l-adic representa-

tions 4, Ecole d’ete sur la conjecture de
modularite de Serre, 8-20 juillet, 2007, Lu-

miny

. Galois representations and modular forms.

July 17-22, 2006. IHES OO OOOODOO
goo.
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. Ramification of schemes over a local field

(joint work with K. Kato), Sept. 4, 2006,
El Escorial EU network midterm conf.,
Sept. 13, 2006, RIMS. Conf. on Arith. Alg.
Geom.

. Characteristic class and microlocal anal-

ysis on an f-adic etale sheaf (joint work
with A. Abbes). International Conference
on arithmetic geometry and automorphic
forms, 2005.8.15, 0000000 OO

. The characteristic class and ramification of

l-adic sheaf (joint works with Abbes and
with Kato). Algebraische Zahlentheorie,
2005.6.20, Oberwolfach (0 O O ).

. Ramification theory of schemes in mixed

characteristic case (joint work with K.
Kato). Conference of algebraic geometry
in honor of Luc Ilusie, 2005.6.28, Orsay
goooogd.

Upper numbering filtration of ramification
groups. (joint work with A. Abbes). Ga-
lois Representations, 2005.7.8, Strasbourg
(00O00)d

The characteristic class and the Swan class
of an (-adic sheaf (joint work with Ahmed
Abbes and Kazuya Kato), Arithmetic and
Algebraic Geometry, University of Tokyo,



2004.12.20 Hodge Theory and Log Geom-
etry, JAMI, Johns Hopkins Univ. (00O
0), 2005.3.16.
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ment of Mathematical Sciences, Univ. of
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Journal of the Institute of Mathematics of
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I have been studying correlation functions of
quantum integrable systems. In 1990’s we de-
rived a multiple integral representation for cor-
relation functions of the XXZ model. Recently
we obtained the following algebraic representa-
tion for them. Consider quasi-local operators,
which act as q”“’? on lattice sites 7 < 0 and
as identity for j > 0. Varying parameters con-
sider the total space W of all such operators.
Then it is possible to introduce anti-commuting
operators b(¢), ¢(¢) acting on W and a bilinear
expression {2 of them, such that the vacuum ex-
pectation value of an arbitrary element X € W
is expressed as a weighted trace of e*(X). The
operators b(¢), c(¢) play a role of annihilation
operators. This year, through an elaborate
construction we have found the creation op-
erator counterpart which have canonical anti-
commutation relations with them (the commu-
tation relations are partly conjectural). It is
an unexpected remarkable fact that for generic
parameters of the model one can describe the
correlation functions in terms of fermions.

As another subject, we have studied the prin-
cipal subspace of integrable representations of

sl3. We have obtained a ‘bosonic’ character for-



mula, and showed that it satisfies the quantum Systems”, Annecy, France, 2007 O 9 O

Toda equation. 130
B.OOOO 4. ‘Fermionic basis for space of operators in
the XXZ model’, 00O O0O0OODOOO
1. H. Boos, M. Jimbo, T. Miwa, F. Smirnov 0O0000,20070 90210000000
and Y. Takeyama: “Algebraic representa- Ooooo
tion of correlation functions in integrable
spin chains, Annales Henri Poincaré, 7 D.0O0O
(2006).

. . . 1. 000 ADDO0DmMOoooooooooo
2. H. Boos, M. Jimbo, T. Miwa, F. Smirnov

. ooooooo
and Y. Takeyama: “Hidden Grassmann
structure in the XXZ model”, Commun. 2. 00000 (000000000000
Math. Phys. 272 (2007) 263-281. ooooooo

3. H. Boos, M. Jimbo, T. Miwa, F. Smirnov 3. 000000 300oooboooooag
and Y. Takeyama, “Fermionic basis for
space of operators in the XXZ model, 4. 000000 40000000000
SISSA Proceedings of Science (2007), Pa-

per 015, 34 pp. (electronic) E000oooo

4. H. Boos, M. Jimbo, T. Miwa, F. Smirnov 1. (0 0O) SUN, Juan Juan : Confluetn KZ
and Y. Takeyama: “Hidden Grassmann equation for sl and quantization of mon-
structure in the XXZ model II:Creation odromy preserving deformation.
operators”, arXiv:0801.1176

F.Oooooooo
5. B. Feigin, E. Feigin, M. Jimbo, T. Miwa

and Y. Takeyama: “A ¢; s-filtration of the
Virasoro minimal series M (p,p’) with 1 <

p//p < 27 to appear in Publ. RIMS’ Kyoto 2. Editor of Letters in Mathematical PhySICb
Univ. 44 (2008), 213-257.

—

. Editor of Journal of Geometry and Physics

3. Editor of International Mathematical Re-
6. B. Feigin, E. Feigin, M. Jimbo, T. Miwa search Notices
and E. Mukhin: “Principal sl(3) subspaces 4. Editor of Nonlinearity
and quantum Toda Hamiltonian, arXiv:
math/0707.1635
H.ODODODOOOOO

c.oooo Fedor Smirnov (20070 110 130-120 100
on0o)

1. On a fermionic structure in the XXZ Herman Boos (20070 110 170-120 10 O
model, ”Physics and Mathematics of Inter- oo)

acting Quantum Systems in Low Dimen-

sions”, 00000, 20070 50 2501 Smimov 0000000000 OOOODOOO

00o000DoDoo0ooDOoDoDOooDOooooooa

2. On a fermionic structure in the XXZ 0000000000 UoUoUooooo

model, “Infinite Dimensional Algebras and 0000 Boos, JO00O0O,0000,00000

Quantum Integrable Systems”, Faro, Por- 00000000000000O000O00ooaOoag
tugal, 20070 70 240 odoooDooooDooooooooooon

3. Fermionic structure in the XXZ model,

“Recent Advances in Quantum Integrable
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Takeo Noda and I studied regular projectively
Anosov flows and obtained the classification of
such flows on the 2-torus bundles over the cir-

cles and on the unit tangent bundles over the
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hyperbolic surfaces. I classified regular pro-
jectively Anosov flows on the Seifert fibered
spaces.

I showed several groups of homeomorphisms of
the closed interval are uniformly perfect.

The action on the plane of a parabolic element
of SL(2;Z) can be seen as a composition of
two half transvections. I showed that the group
generated by the half transvections is isomor-
phic to the Higman-Thompson group 7.

I studied the group of diffeomorphisms preserv-
ing a given foliation. We showed that the iden-
titiy component of the group of leaf preserving
diffeomorphisms is a perfect group. We also
constructed several higher cocycles for such dif-
feomorphism groups.

We consider the group Cont.(M?"*1 «) of C”
contactomorphisms with compact support of
a contact manifold (M?"*! a) of dimension
(2n + 1) with the C” topology. We show
that the first homology group of the classify-
ing space BCont!(M?"*1 «) for the C" foli-
ated M?"*! products with compact support
with transverse contact structure « is trivial
for 1 < r < n + (3/2). This implies that
the identity component Cont.(M?"*! «)y of
the group Cont(M?"*1 «a) of contactomor-
phisms with compact support of a connected
contact manifold (M?"*1 «) is a simple group
for 1 <r<n+(3/2).

I began working on the group of real analytic
diffeomorphisms. We showed that the identitiy
component of the group of real analytic diffeo-
morphisms of a product of spheres or a mani-
fold admitting multi circle fibrations is a per-
fect group. We generalize this result for the
manifolds with free circle actions or with spe-
cially semi-free circle actions. Herman showed
the simplicity of the identitiy component of the
group of real analytic diffeomorphisms of tori
30 years ago and since that time there had been
no other real analytic manifolds such that the
identity component of the group of real analytic
diffeomorphisms is perfect.

We show that any element of the identity
component of the group of C”" diffeomor-
phisms Diff_(R")y of the n-dimensional Eu-
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clidean space R™ with compact support (1
r < 00, 7 # n+ 1) is written as a product
of two commutators. This statement holds for
the interior M™ of a compact m-dimensional
manifold which has a handle decomposition
only with handles of indices not greater than
(n — 1)/2. For the group Diff" (M) of C”"
diffeomorphisms of a compact manifold M,
we show the following for its identity compo-
nent Diff" (M)g. For an even-dimensional com-
pact manifold M?™ with handle decomposition
without handles of the middle index m, any
element of Diff"(M?™)y (1 < r < oo, r #
2m+1) is written as a product of four commu-
tators. For an odd-dimensional compact man-
ifold M?m*1 any element of Diff"(M?m+1),
(1 =7 £ 00, 7 # 2m—+2) is written as a product

of six commutators.
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(1) We continue studying to construct the poly-
log map from the polylog complex defined by
Goncharov to the extension group of motif. As
for this construction, Beilinson-Deligne gave it
under certain assuptions, including Beilinson-
Soule conjecture and K7 conjecture. We do
avoid these conjecture using recovery principle
for bar constructions.

(2) Using the category equivalnce of the cate-
gory of comodules over the Hopf DGA associ-
ated to a DGA and homotopy DG category of
associated to the DGA, we give an explcit con-
struction of fundamental group of mixed Hodge
Tate structure on variety from Deligne DGA.
(3) We give a construction of pro-p completion
of positive characteristic variety using bar com-
plex of Artin-Schreier DGA. To get the notion
of group like element, we define homotopy shuf-
fle product.

(4) We define higher arithmetic-geometric
mean and get a formula to express this mean
via a period of certain Calabi-Yau variety using
Tomae formula for higher genus hyper elliptic
curves.

(5) We get an injection on cohomology groups
of genus three curve and a Calabi-Yau variety
obtained by the dual of the Cayley octad ob-
tained by the curve. Moreover we show that the
cohomology of the Calabi-Yau variety is not ex-
terior product by using infinitesimal varilation

of Hodge structure.
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Any state of the box-ball system (BBS) to-
gether with its time evolution is described by
the N- soliton solution (with appropriate choice
of N) of the ultradiscrete KdV equation. It is
shown that simultaneous elimination of all 10’-
walls in a state of the BBS corresponds exactly
to reducing the parameters that determiné’ the
size of a soliton” by one. This observation leads
to an expression for the solution to the initial
value problem (IVP) for the BBS. Expressions
for the solution to the IVP for the ultradiscrete
Toda molecule equation and the periodic BBS

are also presented.
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I am working on differential equations of math-
ematical physics, in particular Schrodinger
equations, using functional analysis and PDE
methods. Here are four topics I have been
working on during the last academic year.

(1) Singularities of solutions to Schrodinger
equations on manifolds. Since Schrédinger
equations does not possess the finite speed of
propagation, we cannot expect the an analogue
of the “propagation of singularity theorem”
(of Hoérmander) for solutions to Schrédinger
equations. For this reason, the so-called “mi-
crolocal smoothing property” has been the
main topic of the study of the microlocal sin-
gularities for solutions to Schrodinger equa-
tions (cf. Craig-Kappeler-Strauss, Wunsch,
Robbiano-Zuily, [5], [6] in the list of publica-
tions). Recently, Hassell and Wunsch showed
that the microlocal singularities of solutions
can be characterized (using rather complicated
It was shown in [8] that the

characterization can be formulated using the

terminology).

idea of (classical and quantum) scattering the-
ory, and proved an analogous characterization
of the wave front set of solutions to Schrodinger
equation on Euclidean space with long-range
type perturbations. Moreover, in collaboration
with Kenichi Ito (Univ. Tokyo), we extended
the idea to Schrodinger equations on scatter-
ing manifolds (with short-range type perturba-
tions. [10]). We are also working on its exten-
sion to long-range perturbation case.

(2) Scattering theory on scattering manifolds.
One of the key idea in the above result is the
construction of the classical scattering theory
using the free motion with respect to the radial

variable only. We apply this idea to the quan-
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tum scattering on the scattering manifolds, and
thus construct the time-dependent scattering
theory for Schrodinger equation. Moreover, we
show that the wave operators are Fourier in-
tegral operators, and we describe microlocal
properties of the scattering matrix (work in
progress with Kenichi Ito.)

(3) We have proved a characterization of the
analytic microlocal singularities of solutions to
Schrodinger equations, for which only analytic
smoothing properties had been known (joint
work with André Martinez and Vania Sordoni
(Univ. Bologna), [9]).

(4) A lot of effort has been devoted to the anal-
ysis of the spectrum for Anderson-type ran-
dom Schrodinger operators. However, little
has been known for cases where the site po-
tentials are non sign-definite, since usual meth-
ods depends on the monotonicity of the spec-
trum with respect to the random variables,
and thus does not apply to non sign-definite
cases. We have found an expression of the
infimum of the almost sure spectrum for a
class of non sign-definite Anderson-type ran-
dom Schrodinger operators, and then show the
Lifshitz tail property at the bottom of the spec-
trum so that we can show the Anderson local-
ization near the bottom of the spectrum (work
in progress with Frédéric Klopp (Univ. Paris
13)).
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I studied the value distribution theory of holo-
morphic curves. As the applications of the sec-
ond main theorem with counting functions of
level one, I published a paper of the algebraic
degeneracy of holomorphic curves into a va-
riety V with (V) > dimV and R(V) > 0.
I investigated the Green-Griffiths Conjecture
in relation with Kobayashi Conjecture for pro-
jective hypersurfaces. I studied the analogues
in the Nevanlinna theory and the theory of
Diophantine approximation. I served for the
organizing committees of Hayama Symposium
2007 on Complex Analysis in Several Variables,
and Wokshop on on Holomorphic Mappings,
Kobayashi Hyperbolicity and Diophantine Ap-
proximation at Komaba Tokyo.
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1. A stochastic heat equation with the distri-
butions of Lévy processes as its invariant mea-
sures: It is well-known that the stochastic par-
tial differential equation obtained by adding the
space-time Gaussian white noise to the heat
equation on a half line has the Wiener measure
as its invariant measure. Since the Wiener mea-
sure is the distribution of the Brownian motion,
it is a natural problem to consider the distribu-
tion of Lévy processes on a path space as its
extension and ask whether one can find a noise
added to the heat equation for such distribu-

tion to be invariant. In this research, we have

o1

constructed such noise and discussed the corre-
sponding stochastic heat equation (Joint work
with Bin Xie).

2.

sian random walks: We consider d-dimensional

Scaling limits for weakly pinned Gaus-

Brownian motion viewed at integer times,
which is perturbed by a pinning effect, that
is, possible jumps to the origin. The strength
€ > 0 of the pinning may change. One can
show the sample path large deviation principle
for such Markov chain. By general theory, if the
corresponding rate functional admits a unique
minimizer, the law of large number holds for
the scaled Markov chain and the limit is the
unique minimizer. However, non-trivial is the
case where the minimizers are not unique. Such
case is analyzed and the minimizer, which ap-
pears in the limit, is identified. For the proof,
the probability estimate at the level of large de-
viation is not sufficient, but its precise version
is required. The limiting minimizer differs de-
pending on the dimension d of the space and the
condition satisfied by the Markov chain at the
last time. Moreover, under a certain situation,
it is shown that the coexistence of minimiz-
ers happens, namely, two minimizers survive in
the limit with positive probabilities. The cen-
tral limit theorem for the hitting time of the
Markov chain to the origin is also established
(Joint work with Erwin Bolthausen and Tat-
sushi Otobe).

3. Stochastic integrals of Wiener type relative
to the Bessel process and its variant: In order
to give an explicit representation of the bound-
ary measures in the integration by parts for-
mulae on a path space restricted between two
curves, we are urged to construct the stochastic
integrals of Wiener type relative to the three-
dimensional Bessel bridge or the Brownian me-
ander, since such stochastic integrals naturally
arise when the curves are transformed into seg-
ments of heights at constant level by means
of Cameron-Martin formula. Such stochas-
tic integrals are discussed generally for d di-
mensional Bessel processes, their powers, lo-
To define the stochas-

tic integrals for such processes themselves, the

cal times and others.



so-called Jeulin’s condition is required for inte-
grands; however, if we take centered processes
instead, general L? functions can be treated as
integrands. This is due to the effect of compen-
sation by subtracting the means. For the proof,
we have applied the Brascamp-Lieb inequality,
Hardy’s L? inequality and its generalizations
(Joint work with Yuu Hariya, Francis Hirsch
and Marc Yor).

B.OOOO

1. T. Funaki, Y. Hariya and M. Yor: “Wiener
integrals for centered powers of Bessel pro-
cesses, [”, Markov Proc. Relat. Fields, 13
(2007), 21-56.

2. T. Funaki, Y. Hariya, F. Hirsch and M.
Yor: “On some Fourier aspects of the
construction of certain Wiener integrals”,
Stoch. Proc. Appl., 117 (2007), 1-22.

3. T. Funaki and K. Ishitani: “Integration by
parts formulae for Wiener measures on a

path space between two curves”, Probab.
Theory Relat. Fields, 137 (2007), 289-321.

4. T. Funaki and K. Toukairin: “Dynamic
approach to a stochastic domination: The
FKG and Brascamp-Lieb inequalities”,
Proc. Amer. Math. Soc., 135 (2007),
1915-1922.

5. T. Funaki: “Dichotomy in a scaling limit
under Wiener measure with density”, Elec-
tron. Comm. Probab., 12 (2007), 173-183.

6. T. Funaki, “Hydrodynamic limit and non-
linear PDEs with singularities”, in the
Proceedings of MSJ-IRI meeting at Sendai
on Asymptotic Analysis and Singularity,
Adv. Stud. Pure Math., 47-2 (2007), 421
440, Math. Soc. Japan.

7. T. Funaki, “A scaling limit for weakly
pinned Gaussian random walks”, in
the Proceedings of RIMS Workshop on
Stochastic Analysis and Applications,
German-Japanese Symposium, RIMS
Kokytiroku Bessatsu, B6 (2008), 97-109.

52

8.

10.

1.

E. Bolthausen, T. Funaki and T. Otobe:
“Concentration under scaling limits for
weakly pinned Gaussian random walks”,
to appear in Probab. Theory Relat. Fields,
2008.

. T. Funaki and B. Xie: “A stochastic heat

equation with the distributions of Lévy
processes as its invariant measures”, to ap-
pear in Stoch. Proc. Appl., 2008.

000D0:“000000000007, 00
00,20070 800,4550; “000000
0000000007, 000000, 2007
0 800, 40-47.

c.ooon

The Brascamp-Lieb inequality and its ap-
plications, Institute of Mathematics, Uni-
versity of Ziirich, 2006 0 3 0 21 O0; “Hy-
drodynamic Limits and Particle Systems”,
De Giorgi Center, Pisa, 2006 0 60 90 .

. Concentrations in (1+41)-dimensional in-

terfaces with d-pinning, “Stochastic and
Atomic Aspects of Elasticity”, TU Berlin,
20060 50 250.

. Some topics on an effective interface

model, De Giorgi Center, Pisa, 2006 00 6
a130,150.

. Concentrations in (1+41)-dimensional in-

terfaces with pinning, “Stochastic Anal-
ysis and Applications, German-Japanese
symposium”, 0000000 OOOOOO,
20060 90 150.

. Concentrations under scaling limits for

weakly pinned Gaussian random walks,
Groupe de travail “Processus Stochas-
tiques, Matrices Aléatoires”, Laboratoire
de Probabilités et Modeles Aléatoires des
Universités Pierre et Marie Curie et Denis
Diderot, Paris, 20070 30 23 0.

. SPDE with distributions of Lévy processes

as its invariant measures, “Stochastic Par-
tial Differential Equations”, Workshop at
Mittag-LefHler Institute, Sweden, 2007 0 9
0130.



7. Scaling limits for weakly pinned Gaussian

10.

random walks, The Mittag-Lefller Semi-
nar, Mittag-Lefler Institute, 2007 O 10
040.

.goobooooooooooooogo, o

gobooboobboobooboon
0,20070 90 220.

. Hydrodynamic limit for the V¢ interface

model via two-scale approach, “Workshop
W3
sions, and equilibration”, Hausdorff Insti-
tute, University of Bonn, 2007 O 11 0 15
O ; Institute of Mathematics, University of
Zirich, 2008 O 30 12 0; “Hydrodynam-
ics and fluctuations in interacting particle
systems (dedicated to the 65th birthday of
J. Fritz)”, Budapest, Hungary, 2008 O 3
0O2700290.

Particle systems, nonlinear diffu-

Hydrodynamic limit for an interface model
via two-scale approach, 0 0000000
O,000,20080 20 20.

O0000oU0oUoUOoUODoUO (Dooo

. Annales de !'Institut Henri

F.OOODOOOOO

Poincaré,
Probabilités et Statistique, editor, 2005 O
O.

. Probability and Mathematical Statistics,

Wroctaw University and Wroctaw Univer-
sity of Technology (Poland), associate ed-
itor, 2006 O OJ .

. Journal of Mathematical Sciences, The

University of Tokyo, editor, 2002 0 O .

.gooooon, 2006 002008 0.

.0oogoobooooobobooad, 2006

0o20080.

.0oogoooooooooobog, 20000

O.

. Member of Committee for Conferences on

Stochastic Processes, Bernoulli Society for
Mathematical Statistics and Probability,
20010 0.

D. OO
. 00000000000 oooboooaad
1. 00000000000 XA:OOoDOoooo 0, 200500.
000000 (D0o0OU0oouooooood4
oooooooo). .000000O00000000ooooaa
Oo0ooooOood20070 100 200100
2. 0000 0:0000000000000 w0000 0000ODOOO

Ooooo3000oo0). G.00

000000000 (20070 90 220)
E.0D0OO0O0OD

H.OODOODOOOOO
1. (00)000 (MISUMI Jun): Long-range

percolation and random walks on the cor- 1. 000 (Y8 Chow, DDDDDOODDOD

.(0D)oO

responding random graphs (000000
Oo0o0Dooooooooooooooon
oooooooog).

(XIE Bin): On stochastic
PDEs with non-Lipschitz coefficients and
invariant measures for a stochastic heat
equation (000000000 OODOOO
oo0oooooooooooooooon

oooo).

93

00),20070 60 190060 240,000
60 20 0: On evolution games with local

interaction and mutation.

. Joézsef Fritz (TU Budapest), 2007 O 10 O

1600100 210,000 100 170 :The
method of compensated compactness for

microscopic systems.

. Oleksandr Kutovyi (University of Biele-

feld), 20070 100 2800110 40, O
o-brGooooog.



4. Hendrik Weber (University of Bonn), 2008
01090010 240,00-DFGOOO
god.

5. Lorenzo Zambotti (University of Paris 6),
20080 20 80020 250,000 20
12 O: Dirichlet forms and Markov pro-
cesses related to log-concave probability
measures, 100000000 20 200:
Stochastic PDEs and infinite dimensional

integration by parts formulae.

00 00 ( FURUTA Mikio )

A.000OO

goooobobooooooooooooooad
gdooooooooboooobouooood
oooooooooogoo

Tian-Jun LiO0 0O 000000 OO OPontrjagin-
Thom 000000 Fredholm OO O OO OO0
00o00dDO0oooDOoDOooDoOooooood
ooooooooooooooon
oo00do00DoU0oO0DOooooooDoOooog
00000000 twisted Dirac operator 0 O O
0000000000 Bohr-Sommerfeld O O O
odoooooooooooooooooooa
Kaher 000000000 OOOODODODOOO
goobooooooon

I have been studying 4-dimensional topology
and gauge theory, in particular an aspect of
gauge theory as infinite dimensional geometry.
My current interest is mainly how to deal with
noncompactness of moduli spaces.

I am writing a paper with Tian-Jun Li about
the Pontrjagin-Thom construction and nonlin-
ear Fredholm theory, which would be a basis of
our research project.

I also found a localization property for the so-
lutions of perturbed twisted Dirac operator on
closed symplectic manifolds with real polariza-
tions, which gave a new approach to compare

Kaher polarizations and real polarizations.
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My research is mainly concerned with nonlinear

partial differential equations, particularly ellip-

tic and parabolic equations. I study the global

structure and the stability of solutions from the

point of view of dynamical systems. I also dis-

cuss various kinds of singularities that arise in

those equations. Recently I am also interested

in homogenization problems. My research top-

ics of the past one year are the following:

(1)

(4)

Global dynamics of blow-up solu-
tions of nonlinear diffusion equations:
We developed a theory of global attrac-
tors for 1-dimensional nonlinear diffusion
equations that involve blow-up phenom-
ena, and studied their dynamics by com-
bining analytical and topological methods.
Among other things we have revealed the
rich variety of the position of peaks of

blow-up profiles ([6]).

Motion of interfaces arising in the
singular limit of diffusion equations:
In some nonlinear diffusion equations in-
volving a small parameter such as the dif-
fusion coefficient, there appear solutions
with discontinuous “interfaces” in the sin-
gular limit, as the parameter tends to O.
Recently we have studied the singular limit
of perturbed Allen-Cahn type equations
and applied the result to study the sin-
gular limit of the FitzHugh-Nagumo sys-
tem ([8]).

obtained for Lotka-Volterra competition-

Similar results have also been

diffusion systems ([5]).

A variational problem with lattice
periodicity: We studied a variational
problem associated with an Allen-Cahn
type equation on R? whose coefficients
We showed

that a necessary and sufficient condition

have lattice periodicity ([3]).

for a multi-layered solution to exist is that
the set of single-layered solutions does not
form a foliation (that is, it has a gap in-
side).

Blow-up in the harmonic map heat
flow in two space dimensions: In

the heat flow associated with harmonic



maps from a two-dimensional disk into the
sphere S2, it has been known that solu-
tions blow-up in finite time by releasing
the so-called harmonice spheres, which re-
sults in discontinuous drop in the energy.
However their blow-up rates were unkown.
We have shown that the rate of blow-up is
much faster than the self-similar rate and
have given a lower bound for the speed of
blow-up ([10]).

Homogenization limit of the speed
of periodic travelling waves We stud-
ied the speed of travelling waves that arise
in a curvature-driven motion of curves in
a two-dimensional band domain having
As the spatial

period of the boundary oscillation tends

sawtooth-like boundaries.

to zero, the problem converges to a certain
homogenization limit. We succeeded in de-
termining the speed of travelling waves in

this homogenization limit ([4]).

Here are other themes I have studied in the past

five years:

(6)

Regularization after blow-up In some
classes of nonlinear heat equations, the
so-called blow-up phenomena occur; that
is, the norm of solutions tends to infinity
in finite time. It is known that in some
cases solutions can be entended in a weak
sense beyond the blow-up time. We proved
that the extended solutions restore their
smoothness immediately after the blow-up

time ([2)).

Rate of blow-up in nonlinear heat
equations In nonlinear heat equations
with a power nonlinearity w«P, solution
blow-ups are classified into “Type I” (those
having the self-similar blow-up rate) and
“Type II” (the rest).

known that if p is smaller than the Sobolev

Previously it was

critical exponent pg, then only type I blow-
up can occur, while if p is larger than an-
other critical exponent p,, , then “type II”
blow-ups can occur. However, nothing was
known for the case p; < p < p*. We have
been able to show that only the type I

o7

1. H. Matano and F. Merle:

. M. Fila,

. H. Matano and P. Rabinowitz:

. B. Fiedler and H. Matano:

. H. Matano:

blow-up can occur as far as radially sym-

metric solutions are concerned ([1]).
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existence of type II blow-up for a super-
critical nonlinear heat equation”, Comm.

Pure Appl. Math. 57 (2004), 1494-1541

H. Matano and P. Polacik:
“Immediate regularization after blow-up”,
SIAM J. Math. Anal. 37 (2005), 752—-776.

“On the
necessity of gaps”, J. Eur. Math. Soc. 8
(2006), 355-373.

. B. Lou, H. Matano and K.-I. Nakamura:

“Periodic taveling waves in an undulat-
ing band domain and their homogeniza-
tion limit”, Networks and Heterogeneous
Media 1 (2006), 537-568.

. D. Hilhorst, G. Karali, H. Matano and

K. Nakashima:

tially inhomogeneous Lotka-Volterra com-

“Singular limit of a spa-

petition diffusion system”, Comm. Partial
Diff. Equations 32 (2007), 879-933.

“Global
dynamics of blow-up profiles in one-
dimensional reaction diffusion equations”,
J. Dynamics Differential and Equations 19
(2007), 867—893.

“Blow-up in nonlinear Heat
equations with supercritical power nonlin-
earity”, Contemporary Mathematics 446,
Amer. Math. Soc. (2007), 385-412.

. M. Alfaro, D. Hilhorst and H. Matano:

“The singular limit of the Allen-Cahn
equation and the FitzHugh-Nagumo sys-
tem”, to appear in J. Differential Equa-

tions.

. H. Matano and M.A. Pozio: “Dynamical

structure of some nonlinear degenerate dif-
fusion equations”, to appear in J. Dynam-

ics and Differential Equations.



10. S.B. Angenent, J. Hulshof and H. Matano:
“The radius of vanishing bubbles in equiv-

arinat harmonic map flow from D? to S2”

(preprint).

c.oogg
OO0O0ODO0O0O00D0O0000 Invited talks in

conferences]

1. “Travelling waves in quasi-periodic media
and their homogenization limit”, O 0O O
000000000, Rostock, September,
200300000

2. “Blow-up in nonlinear heat equations and
continuation beyond the blow-up time”,
PDE Conference in Memory of Profes-
sor Jongsik Kim, Seoul, December, 2003
oooo.

3. “Continuation beyond blow-up in nonlin-
ear heat equations”, Conference in Honor
of Haim Brezis, Paris, June, 20040 O O
oono.

4. “Travelling Waves in the Presence of Ob-
stacles”, The 38rd International Confer-
ence on Mathematical Analysis in FEco-
nomic Theory, Tokyo, December, 20040 O
oooo.

5. “Complete and incomplete blow-up in a
nonlinear heat equation”, EQUADIFF 11,
Bratislava, July, 20060 0000 00.

6. “A variational approach for quasi-periodic
fronts in Allen-Cahn model equations”,
Frontiers of Applied Analysis, Pittsburgh,
September, 20050 0 0 O .

7. “Traveling waves in a saw-toothed domain
and their homogenization limit”, Launch-
ing Meeting of Networks and Heteroge-
neous Media, Maiori, June, 20060 O O
ooo.

8. “Traveling waves for an integro-difference
equation”, International Conference on
Difference FEquations and Applications,
Kyoto, July 20060 O OO 00O .
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9.

10.

D.

1.

Pont-a-Mousson 2007 (June 25-29) “Some
questions”, Conference on Analysis and
Control of Partial Differential Equations,
Pont-a-Mousson, June, 20070 0 0O 0O 0O 00O

“Front propagation in the presence of
obstacles”, A confenrence in honor of
Awvner Friedman’s 75th birthday: Differen-
tial FEquations and Math Biology, Colum-
bus, November, 2007 OO O O .
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1.

(00) OO0 00 (SHIMOJO Masahiko):
Blow-up at space infinity and criteria for

total blow-up of nonlinear heat equations

.(00) 0 OO0 (LIN Xiaotao): A varia-

tional problem associated with the mini-
mal speed of travelling waves for spatially

periodic reaction-diffusion equations

F.OOOOODOO

1.

000000 (Editorial service)

Journal of Dynamics and Differential

Equations

. Proceedings of Royal Society of Edinburgh
. Annales de 'I.LH.P. “Analyse Nonlinéaire”

. Journal of Mathematical Sciences, Univer-

sity of Tokyo

. Discrete and Continuous Dynamical Sys-

tems, Series A

. Advances in Mathematical Economics



. Journal of Difference Equations and Ap-

plications

. Communications in Contemporary Math-

ematics

e 00T O0UDO (Conferences organized

1. 000000 “Mathematical Understand-
ing of Complex Patterns in the Life Sci-
ences” 0O 00ODO20030 30 180270
00 Leiden, 0O 0O0OOO

2. 0000 “EQUADIFF2003” OO OOO
0000 “Qualitative theory of nonlinear
parabolic and elliptic equations”0 0 0 00O
20030 70 220-26 000 Hasselt, O
oooog

.000ooooooooooooooon
O 20030 Workshop “Singularities arising
in Nonlinear Problems, SNP2003”00 0 O
0020030 110 25027000 OOOO

.000000d “Mathematical Understand-
ing of Invasion Processes in the life sci-
ences’0 000020040 30 150-190

00 Luminy, 0 00000

.000oo0oooooooooooon
O 20040 Workshop “Singularities arising
in Nonlinear Problems, SNP2004”00 0 O
002040 11024026000 0000

. 0000 “EQUADIFF11” ODDODDOOO
000 “Blow-up in nonlinear heat equa-
tions”0 00002005 0 70 28000
Bratislava, 0 0 0 0O 0O 00

.000ooo0oooooooooooon
O 20050 Workshop “Singularities arising
in Nonlinear Problems, SNP2005”00 0 O
0020050 110 28030000 ODOOO

0000 “6th AIMS Conference on Dy-
namical Systems, Differential Equations
and Applications” 00O O0O0OOOOOO
000020060 60 25-28 000 Poities,
oooogo

.0000000UoooooUooooo
O 200610 Workshop “Singularities arising

99

in Nonlinear Problems, SNP2006”00 0 O
0020060 120 204000 O00O0O0O

10. 0000000 ooooooooo
O 200700 Workshop “Singularities arising
in Nonlinear Problems, SNP2007”00 0 0O

Ooo20070 110 2628000 O0O0OO

11. CoEODOOOOOOoOoOoooooooooon
oboooboboooboobo20080 20 2

o4000 OO0O00

H OOOoODOOoOooo

(1) NING, WuqingD OO QOO

00 oooboobobobooboooo
Ooogd 20050 100 10020070 110 90
ggg oo

oboo oooboooboan

0000 (activities)O

Research collaboration and joint work on non-

linear analysis at the university of Tokyo.

(2) LIANG, XingD 00 O

00 oooboobobobooboooo
ooOd 20060 110 150-20080 110 140
gog od

oboo oooboooon

0000 (activities)O

Research collaboration and joint work on non-

linear analysis at the university of Tokyo.

(3) HAMEL, Francois

000 0ooooooooood

oood 20060 40 12040 170

000 0oopDoooooooogooo
000 ogoooo

0000 (activities)O

Joint collaboration on nonlinear analysis with
Matano and a seminar talk at the university of
Tokyo.

(4) BOWEN, Mark

oo ooooo

OO0 20070 60 250-20080 30 310
oo0Od oo

000 00oooooooooooooo
0000 (activities)O

Joint research on traveling waves in a saw-
toothed domain and their numerical simula-

tions.



(5) LOU, Bendong

0o ooboooooooog

oogd 20070 80 10-80 180

god bob ooooboboog

oo ooogo

0000 (activities)O

Joint research on traveling waves and their ho-

mogenization limit.

(6) HILHORST, Danielle

000 0000 CNRSOOOOODOOO
OooQgd 20070 120 30-20070 120 140
000 OO0DOOoOCNRSOOODOOO

oo ooogo

0000 (activities)O

Seminar talk at the University of Tokyo and

joint collaboration on nonlinear analysis.

(7) ALFARO, Matthieu

OO0 OO0O0DbOCNRSOODOOOOOO
go0o 20070 120 60-20070 120 150
gboo oooboobooboobooon
ooo ooood

0000 (activities)O

Joint collaboration on nonlinear analysis.

(8) TRIBELSKIY, Mikhail

OoO00 oooo

OO0 20080 10 10-20080 30 310
000 0o0ooOooooooooooo
Oo00 oooo

0000 (activities)O

Research exchanges on mathematical modelling
and participation in Tokyo Forum on Nonlinear

Analysis held in February.

(9) IGNAT, Radu

000 0000 CNRSOODOODOOO
oono 20080 10 220-20 300

000 0o0oooooopooooooo
OO0 ogooo

0000 (activities)O

Research exchanges on Ginzburg Landau equa-
tions and a seminar talk at the university of
Tokyo.
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During the academic year 2007/8, I conducted
researches on curves on algebraic surfaces.
Starting from 2006, I have been studying the
Miyaoka-Yau-Sakai inequality for the orbibun-
dle &, attached to the triple (X, C,«a), where
X is an algebraic surface, C' is a reduced curve
on X and « is a rational number in [0, 1].
This inequality implies that C' K is bounded by
an explicit function of the geometric genus of
C and of the Chern numbers of X provided
K% > c3(X) and C is irreducible. In partic-
ular, we can elicit an effective estimate of the
number of rational curves and elliptic curves on
such a surface. The result is published in April
2008.

A new discovery in 2007/8 is that the Miyaoka-
Yau-Sakai inequality, if applied to the case
where C' is reducible, yields several estimates
of the number of curves of low degree. For in-
stance, we have a simple upper bound of the
number of lines on X, where X is either a K3
surface of degree > 6 or a canonical surface

(except for a quintic surface in P3). This new



result will shortly be submitted to a journal.

B.OOOO

1. Y. Miyaokal] “Numerical characterisations
of hyperquadrics”, Advanced Studies in
Pure Mathematics 42 (2004) 209-235.

2. Y. Miyaoka:“The orbibundle
Yau-Sakai inequality and an effective
Bogomolov-McQuillan Theorem”, Publ.
Res. Inst. Math. Sci. 44 (2008), no.2,
403-415.

Miyaoka-

c.ooog

1. “Rational curves of small degree”, Inter-
national Conference on Alebraic Geome-
try and Complex Analysis, University of
Hongkong, 10000000000

2. “Canonical degrees of curves of given
genus on a surface of general type”, Col-
loque, Universit’e Pierre et Marie Curie,
Paris, France, DO O OOOO

3. “A note on stable Higgs bundles”, Confer-
ence on Complex Analysis, Pacific Insti-
tute for the Mathematical Sciences, Banff,
Canada, OO OODOO

“An improvement of the Miyaoka-Yau in-
equality for open surfaces”, 00O 000
o0o00oO0oO0oO0oO0oOoO0oO0o0OO0O0O0O0

5. “Canonical degree of curves on a surface of
general type”, Holomorphic and algebraic
Curves in Algebraic Varieties”, University
of Montreal, Canada, 0000000

6. (1) “Maximal rationally connected fibra-
tions” (2) “Characterizations of projec-
tive space and hyperquadrics”, Rational
Curves on Algebraic Varieties, American
Institute of Mathematical Sciences, Palo
Alto, USA, 0000000

7. “Canonical degree of curves on a surface
of general type”, Algebraic Geometry in
Higher Dimensions, Levico Terme, Italy,
goooood
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000000 Serre 000000 Riemann-
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E.0O0DOOOO

1. (00)00000 (YAMATE Koji): Cer-
tain uniruled surfaces of general type in

characteristic two

F.OOOOODOO

1. 00000 MSFOOOOOoOooooo

2. 00000 Advances Studies in Pure
Mathematics 0 0 0O O
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0 0O 0O O (MORITA Shigeyuki)
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00000000000 H,, 0Oooooooo
Jdoooooooooooooooooooa
300000000000000000 e300
ZzOoOoOoOOOoDOOoDOoooooooooooa
oood
Jd0doooooooooooooooooa
00000DoDoooDOoDoDOoDoDOooOooDoOoog
00000000000 00000dndosym-
plectic derivation0 0 000 000O0OO0OO
0do00Dooooooooon

0 O Dieter Kotschick 000000 O00R>» 00
000 Hamilton OO0 OO0OOO0DOOOOO
00 Gel'fand-Fuks 0000 O0O0OOOOOO0O



0o0oooDoooooooooooooooogd
00000000 D0D0DO0DoOoo0ddn=10
000 Gel'fand-Kalinin-Fuks 0O OO0 OO 7
00o00oooooooooos0000od
0odo0oDoDOooooDooooDoOoooooog
0d00000o0ooooooon 2n+500
J0000D000oDO0DOoDOoDOooOoog
oooood

I have investigated on the following three mu-
tually related thema.

1. structure of various moduli spaces as well as
their associated modular groups. In particular,
investigation of the following three subjects to-
gether with their relationships: moduli space
of compact Riemann surfaces - mapping class
group, moduli space of graphs - outer auto-
morphism group of free groups, and the group
of all the homology cobordism classes of ho-
mology cylinders over surfaces. In this year in
particular, we investigated an infinite series of
candidates of certain homomorphisms from the
group ©3 of homology cobordism classes of ho-
mology 3-spheres to Z.

2. structure of the Lie algebras consisting of all
the symplectic derivations of the free graded Lie
algebra, as well as the free associative algebra
without unit, generated by the first homology
group of a closed surface and also its various
applications.

3. joint work with Dieter Kotschick: study of
the Gel’fand-Fuks cohomology of formal Hamil-
tonian vector fields on R?" as well as chrac-
teristic classes of symplectomorphism groups
of symplectic manifolds. In this year, first we
proved that the exotic cohomology class of de-
gree 7, which was found by Gel’fand-Kalinin-
Fuks in the case n = 1, factors through a cer-
tain exotic foliated (or leaf) cohomology class
of degree 5 and based on this we are trying to
define a series of exotic characteristic classes of

degree 2n + 5 for all dimensions 2n.

B.ODOOO

1. S. Moritad “Generators for the tautologi-
cal algebra of the moduli space of curves”,
Topology 42 (2003), 787-819.
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2. N. Kawazumi and S. Moritd]“The primary
approximation to the cohomology of the
moduli space of curves and cocycles for the

Mumford-Morita-Miller classes”, preprint.

3. D. Kotschick and S. Moritdd “Signatures of
foliated surface bundles and the symplec-
tomorphism groups of surfaces”, Topology
44 (2005), 131-149.

. J. Kedra, D. Kotschick and S. Moritall
“Crossed flux homomorphisms and van-
ishing theorems for flux groups”, Geom.
Funct. Analysis 16 (2006), 1246-1273.

5. S. Moritall “Cohomological structure of
the mapping class group and beyond”,
in “Problems on Mapping Class Groups”,
edited by Benson Farb, Proc.
Pure Math 74 (2006), 329-354.

Sympos.

6. D. Kotschick and S. Moritall “Characteris-
tic classes of foliated surface bundles with
area-preserving holonomy” , Journal of Dif-
ferential Geometry 75 (2007), 273-302.

7. S. Morita and R. C. Pennerd “Torelli

groups, extended Johnson homomor-
phisms, and new cycles on the moduli
space of curves”, to appear in Math. Proc.

Cambridge Phil. Soc.

8. S. Moritad “Lie algebras of symplectic
derivations and cycles on the moduli
spaces”, Geometry and Topology Mono-
graphs 13 (2008), 335-354.

9. S. Moritall “Symplectic
groups of nilpotent quotients of funda-

automorphism

mental groups of surfaces”, to appear in
the Proceedings of “Groups of Diffeomor-
phisms 2006”.

c.ooon

1. Cohomology of the mapping class group
and beyond, -applications of the theory of
traces-, 74 eme Rencontre entre Physiciens
Théoriciens et Mathématiciens, Espace de
Teichmiiller, IRMA, Université de Stras-
bourg, June 2004.
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D.

1.

. Cohomological structure of the mapping

class group and beyond, Topology and
geometry of the moduli space of curves,
American Institute of Mathematics, USA,
20050 30.

. Constructions of cycles in the moduli space

of Riemann surfaces and the moduli space
of graphs, 0 0 0 0O O O O Groups, Homo-
topy and Configuration SpacesO, 0 0O O
oooooooo ,20050 70.

.gbobobobobooooooooon

gbOooobO,0o00oo0oobooobgooo
ooooo ,0000,20050 80.

. Higher symplectic pairings and invariants

for three groups beyond the mapping class
group, 0 000 0OO0O Groups of diffeomor-
phims, 2006], 000O0OO0OO0OOOOOO ,
20060 90.

. Interactions between three groups beyond

the mapping class group, Conference on
the Topology and Geometry of the Mod-
uli Spaces, Stanford University , 2007 O 1
O.

. Characteristic classes of symplectic and

Hamiltonian foliated surface bundles, 0 O
O0ooo0ooooooooo],0ooo
oooooog ,2007d 20.

Lgoboboooboobooobobooboo

0000000000000000000
000000,000000000000,
oooo, 20070 30

.gob0booooooog,oo0ooooon

0000,000000000000000
0,0000,20070 90

Construction of geometric invariants by
symplectic representations, 0 0O 00O OO
00,20070 110.
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OChern-Weill 00D OOODOODOOOODOO
ubogboooboooboboan

F.OOOOODOOO

1. Geometry and Topology, editor

G. 00
200r000D00000D0O0

00 00 (YOSHIDA Nakahiro)

A. 0000

1. 0000b000ooooboooboobogn

booobooooboobooooooboo

.ooooooboboooooo

.gbo0obobooooooobooobooobooon

oboooboooooogan

. Hayashi-Yoshida OO0 000000000

ooo

Laguaboogogoobogooa

.gbo0obobooooooooooboobooon

oood

LOgbogobooooooobooboooo

oooooobooogd

.p-Ugboooogood

. Limit theorems for a nonsynchronous co-

variance estimator under general depen-

dent sampling schemes

. Asymptotic expansion of the nonsyn-

chronous covariance estimator

. Conditional asymptotic expansion for a

martingale that has a mixed normal limit

distribution

. An application of the Hayashi-Yoshida es-

timator to finance

. Change point problem for diffusion pro-

cesses



. Asymptotic expansion of a point process

marked by a diffusion process

. Limit theorem in volatility estimation un-

der misspecification

. Limit theorem for the p-variation

B.ODOOO

1. N. Yoshida:“Partial mixing and condi-

tional Edgeworth expansion”, Probab.
Theory Related Fields 129 (2004) 559
624.

. T. Hayashi and N. Yoshida: “On covariance
estimation of nonsynchronously observed
diffusion processes”. Bernoulli, 11, 359-

379 (2005)

. H. Masuda and N. Yoshida: “Asymptotic
Barndorff-Nielsen
Shephard’s stochastic volatility model”,

expansion for and
Stochastic Processes and their Applica-

tions 115 (2005) 1167-1186.

. N. Yoshida: “Polynomial type large devia-
tion inequality and its applications”, to ap-

pear

. S. Lee, Y. Nishiyama and N. Yoshida: “Test
for parameter change in diffusion processes
by cusum statistics based on one-step esti-
mators”, Annals of the Institute of Statis-
tical Mathematics, 58 (2006) 211-222

. M. Uchida and N. Yoshida: “Asymptotic
expansion and information criteria”, SUT
J. Math. 42, (2006) 31-58

. T. Hayashi and N. Yoshida: “Asymptotic
normality of nonsynchronous covariance
estimators for diffusion processes”, to ap-
pear in Annals of the Institute of Statisti-

cal Mathematics

. S. Iacus and N. Yoshida: “Estimation for
the discretely observed telegraph process”,

to appear
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10.

. Y. Sakamoto and N. Yoshida: “Third order

asymptotic expansion of M-estimators for
diffusion processes”, to appear in Annals
of the Institute of Statistical Mathematics

Yu. Kutoyants and N. Yoshida:“On mo-
ment estimation for diffusion process”.
Bernoulli 13, (2007) 933-951.

c.oooo

. Polynomial type large deviation inequal-

ities and quasi-likelihood analysis for
Risk
Measures & Risk Management for High-
Frequency Data, EURANDOM, Eind-

hoven, The Netherlands 2006.3.6

stochastic differential equations.

. Convergence of statistical random field

and quasi-likelihood analysis for stochas-
The 7th Rit-

sumeikan International Symposium on

tic differential equations.

Stochastic Processes and Applications to
Mathematical Finance. Ritsumeikan Uni-
versity Biwako Kusatu Campus 2007.2.27

. PLD and SDE: quasi-likelihood analy-

sis for stochastic differential equations.
Statistique Asymptotique des Processus
Stochastiques VI, Universite’ du Maine, Le
Mans, 2007.3.21

. Second-order asymptotic expansion for the

estimator of the covariance of two asyn-
chronously observed diffusion processes.
(with A. Dalalyan) Statistique Asympto-
tique des Processus Stochastiques VI, Uni-
versite’ du Maine, Le Mans, 2007.3.21

. Nonsynchronous covariation with appli-

cation to finance. (with T. Hayashi)
Statistique Asymptotique des Processus
Stochastiques VI, Universite’ du Maine, Le

Mans, 2007.3.22

. Limit theorems for mnon-synchronously

sampled diffusion processes. 0O 0000
gdoooooboboooooooooo
Ooo0oodooooooooooooo
000, Joooodoooooooao,
2007.8.9
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. Covariance

. Asymptotic

. Nonsynchronous

estimation under nonsyn-
DMHF2007: COE

Conference on the Development of Dy-

chronous sampling.

namic Mathematics with High Function-
ality, Fukuoka, 2007.10.3

expansion of a nonsyn-
chronous covariance estimator. Workshop
on “Stochastic Analysis and Statistical
Inference” OO0 O OO0OODOODOODOOO,
2007.11.30

covariance estimation
and limit theorems. 2007 0000000
dooDodoooobooobooooono
oooooo, ooooooooooo,

2007.12.2

Nonsynchronous covariance estima-
tion and limit theorems. Laboratoire
d’Analyse et de Mathématiques Ap-

pliquées Université de Marne-la-Vallée,
Paris-Est 2008.3.28
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5. db0bOoboboooboobooobooona

oboooooooooobooboobobon
obooooooooboobobobobon
uooobooobooooboooboooboog
(0OooOOooOoUoOoUObOUOoOoOooo
Oooooooo)

. Selected topics on Inference for Stochastic

differential equations: 000000000
Oo0oooooooooooooooon
do0ooooouoooooomooooo
00000 2008.1.28-30)

E.0O0DOO0OOO

. (0000)0D000 (SHIMIZU, Yasutaka):

Asymptotic inference for stochastic dif-
ferential equations with jumps from dis-
crete observations and some practical ap-

proaches.

.(00)0000 (KAMIJYO Masahiro):

000000000 Bradley-Terry 00O O
Ooooooooooood

. (00)0000 (HATTORI Akio): 000

gooooooobooobobooo varRO
oood

. (0D0)0000 (HARAMIISHI Masahiro):

Lévy0O0O0O0O0000000000000
oooobooogo

G. OO

googob2o06000000,0000000
ooooooo

H OOOODOOOOoO

e Yury Kutoyants 11 O 28 00O O) 10:35-

11:10 ” On regularity conditions and prop-
erties of estimators for inhomogeneous
Poisson processes” 11 0 29 00 O O 10:00-
10:40 ”On the goodness of fit tests for dif-

fusion processes” [

Stefano Tacus 120 1200 0 O 15:20-16:30
”Inference problems for the telegraph pro-

cess observed at discrete times”



e Arnak Dalalyan Asmptotic expansion of
the distribution of the nonsynchronous co-

variance estimator

e Marc Hoffmann 1 0 16 00O O O 14:50-
16:00 ”Statistical analysis of fragmenta-

tion chains”

e Jean Jacod 20 600 0O 013:30-16:40 ” Esti-
mation of the integrated volatility in pres-
ence of microstructure noise” 14:50-16:00
pm ”Estimating the Degree of Activity of
jumps in High Frequency Data”
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00 OO (ASUKE Taro)
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oboboo10000000o00oo00o000ad
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I studied transversely holomorphic foliations
of complex codimension one. The main sub-
ject was the Fatou-Julia decomposition and the

transversal Kobayashi metric.

B.OOOO

1. T. Asuke : “On the real secondary classes
of transversely holomorphic foliations 117,
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I study the technology for computer network
operation and network applications.

Network structures of the interconnections
among routers and switches and of the peer-
ing relationship among AS (Autonomous Sys-
tems) consist of the basis for the design, op-
eration and performance analysis of the Inter-
net. Not only they have been considered im-
portant but also they have attracted interest
as typical examples in the recently fashionable
complex network research. The Internet topol-
ogy (both the router-level and the AS-level)
are regarded as the prime case of the so-called
scale-free network because of their power-law
degree distribution. However, it turned out
that, by examining the precision of observa-
tional methodology and the statistical treat-
ment, the widely accepted conclusion cannot
be taken as face value. Following this observa-
tion, we studied how many links are actually
observed by the BGP (Border Gateway Pro-
tocol), which is used to distribute the routing
information among AS, through a large-scale
We found that

surprisingly small number of links are found

simulation of BGP networks.

by the usually employed observation method
in general, and that under some condition the
power-law degree distribution is observed inde-
pendent of the real network structure. We also
discussed that the universal, all-purpose Inter-
net topology is hard to be hoped for, because
the Internet connectivity is under many kinds
of constraints and policy requirements and can-
not be represented as an abstract topology; and
that model-based discussion is quite dangerous

because of very limited current understanding



of the indices which uniquely specifies the net-
work topology.

Following the recognition that the Internet
topology is to be studied in relation with the
dynamics thereon we started to investigate the
relationship between the behavior of routing
protocols and the Internet topology from a new
point of view. Especially we use Sobrinho’s
“routing algebra” which models the global be-
havior of routing protocols in the simulation
trying to find out the effect of specific topo-
logical features which tend to cause route flap-
ping (a rapid fluctuation of routing informa-
tion) to the spreading the BGP update and

convergence. (paper in preparation)
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Our main concern is mathematical analysis and
model developments for structured population
models in demography, epidemiology and the-
oretical biology. Research topics in 2007 are as

follows:

1. On the dynamical system formulation of
the type reproduction number for infec-
tious diseases and its application to the

asymptomatic transmission model:

The concept of the type reproduction num-
ber for infectious diseases in a hetero-
geneous host population introduced by
Roberts and Heesterbeek (2003) is the
most useful idea to formulate the inter-
vention threshold of infectious diseases.
Since to date its definition and compu-
tation have been formulated only by us-
ing the next generation matrix and the
generation-based argument, establishing
the dynamical system formulation in the
real time employing the renewal equations
for the specific host type is crucial for com-
puting key epidemiologic measures such as
the generation time and the intrinsic rate
of natural increase, and for extending this

theory to various practical settings.

In this paper we first develop renewal
integral equation systems for the target
and non-target hosts to compute the type-
reproduction numbers, the generation time
and the intrinsic growth rate for infectious
diseases in a duration-structured multi-
state host population. Next the basic the-
ory is applied to capture the dynamics of a
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directly transmitted disease with two types
of infected population, i.e. asymptomatic
and symptomatic individuals, permitting
an assessment of the eradication threshold
by means of case isolation of the symp-
tomatic class. As the numerical exam-
ples, the type-reproduction numbers and
the generation time are illustrated with re-
gard to smallpox and pandemic influenza,
showing the eradication threshold for iso-
lation of symptomatic cases, and reason-
ably clarifying differences of various inter-
vals between successive generations of in-

fected individuals.

. The Basic Reproduction Number of an In-

fectious Disease in a Stable Population —
The Impact of Population Growth Rate on
the Eradication Threshold:

Although age-related heterogeneity of in-
fection has been addressed in various epi-
demic models assuming a demographically
stationary population, only a few stud-
ies have explicitly dealt with age-specific
patterns of transmission in growing or de-

creasing population.

To discuss the threshold principle real-
istically, the present study investigates
an age-duration-structured SIR epidemic
model assuming a stable host population,
as the first scheme to account for the non-

stationality of the host population.

The basic reproduction number Ry is de-
rived using the next generation operator,
permitting discussions over the well-known
invasion principles. The condition of en-
demic steady state is also characterized by
using the effective next generation opera-

tor.

Subsequently, estimators of Ry are offered
which can explicitly account for non-zero
population growth rate. Critical coverages
of vaccination are also shown, highlighting
the threshold condition for a population
with varying size. When quantifying R,
using the force of infection estimated from

serological data, it should be remembered



. H.

that the estimate increases as the popula-

tion growth rate decreases.

On the contrary, given the same Ry, crit-
ical coverage of vaccination in a growing
population would be higher than that of
decreasing population. Our exercise im-
plies that high mass vaccination coverage
at an early age would be needed to control
childhood vaccine-preventable diseases in

developing countries.
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In the academic year 2007, Ozawa first studied
harmonic analysis on hyperbolic spaces in the
sense of Gromov, and proved weak amenability
of hyperbolic groups. This result generalizes
the result of Cowling and Haagerup (1989) on
Lie groups of real rank one.

Ozawa then worked with S. Popa and obtained
several important results about the structure
of the normalizer groups of certain types of
von Neumann subalgebras. In particular, they
proved that if A is an amenable von Neu-
mann subalgebra of the free group factor M,
then the normalizer group of A inside M gen-
erates an amenable von Neumann subalge-
bra. The free group factor is the most inten-
sively studied object in non-amenable von Neu-
mann algebras, and this result strengthens well-
known theorems of Voiculescu (1994) and of
Ozawa (2004). They also exhibited an example
of group-measure-space von Neumann algebra
which fully remembers the ergodic theoretic in-

formation (the orbit equivalence relation) that



is used to construct the von Neumann algebra.
Finally, Ozawa completed a book with N.P.
Brown on operator algebras. The subjects of
nuclearity and exactness of C*-algebras and
amenable actions of discrete groups have seen
remarkable progress in recent few years, and
these subjects are expected to become a foun-
dation of the future study of operator algebras.
The book of Brown and Ozawa is the first text
book which gives a comprehensive treatment of

these subjects.
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1. AdS/CFT correspondence

In physics, duality means a quantum equiva-
lence between two systems with different de-
grees of freedom, action fuctionals, symmetries,
interactions, etc. One of the most important
subject of string theory is to explore AdS/CFT
correspondence, which predicts that gauge the-
ories and gravity are dual to each other.
According to AdS/CFT correspondence, there
exists a five-dimensional Sasaki-Finstein mani-
fold Y for each four-dimensional N=1 super-
conformal gauge theory; the geometry of Y
should be reflected in the physical properties
such as correlation functions.

The principle of a-maximization allows us to
compute the exact scaling dimensions of the
operators of four-dimensional superconformal
field theories via maximizing a multivariate
cubic polynomial which is closely related to
anomalies. But basic questions remained open
such as the existence and the uniqueness of the
solution, and the absence of saddle points. We
solved the problem for a large class of quiver
gauge theories specified by a toric diagram.

The key idea of the proof is to identify the cu-



bic function with the volume of a three dimen-
sional polytope called zonotope and to apply
Brunn-Minkowski inequality which asserts that
the cubic root of the volume function is con-
cave on the space of polytopes. As a biproduct,
one can establish a combinatorial version of
“a-theorem”: the a-function always decreases
when a toric diagram gets smaller.

2. Dixmier Conjecture

The recent flourish of activity in noncommu-
tative geometry has revived the interest in the
Weyl algebras, which are basic building blocks
of quantum field theories. The Weyl algebra
A, (K) is an associative algebra over K gen-
erated by p;,¢; (i = 1,---,n) with relations
[pi,q;] = d;j. Every endomorphism of A, is in-
jective since A,, is simple. Dixmier (1968) initi-
ated a systematic study of the Weyl algebra A,
and posed the following problem: Is every en-
domorphism of A; an automorphism? We gave

an affirmative answer to this conjecture.
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My primary interest has been in clarifying the
topology of the moduli space of compact Rie-
mann surfaces and the mapping class group of
an orientable surface. As is known, these two

notions are essentially equivalent to each other.

In my recent research (a generalization of ) the
notion of Magnus expansions of a free group
has played a leading role. While my motiva-
tion to study the Magnus expansions was to ob-
tain a certain description of the twisted Morita-
Mumford classes, their relations and the John-
son homomorphisms, which yield all about the
(twisted) Morita-Mumford classes, my study

has grown in the two directions:

(1) Homology of the automorphism group of a
free group, and

(2) “Canonical” differential geometry of the

moduli space of Riemann surfaces.

My results are

(1-1) The Johnson homomorphisms of all de-
gree extend themselves to the whole of the
automorphism group of a free group. But

they are no homomorphisms.

(1-2) A certain part of the twisted Morita-
Mumford classes can be defined on the au-

tomorphism group of a free group.



(1-3) It is parametrized by Stasheff associahe-
drons “infinitesimally” and “combinatori-
ally” how the extended Johnson “homo-
morphisms” are far from correct group ho-

momorphisms.

(1-3a) On the subspace of Magnus expansions
compatible to the surface group relation it
is also parametrized by the moduli space

of real stable curves My p42(R).

(1-4) An intrinsic construction of the Magnus
representation of the automorphism group
of a free group. Here ‘intrinsic’ means

‘with no use of Fox’ free differentials.’

(2-1) Explicit description of the 1 forms on
the moduli of Riemann surfaces represent-
ing the Johnson homomorphisms. (1-3) in-
duces an infinite series of relations among

these 1 forms.

(2-2) A similar construction on the universal
Riemann surfaces gives us another series of
1 forms and their relations. The first one
of the 1-forms is just the quasi-conformal
variation of normalized Abelian integrals
of the third kind.

(2-3) (jointwork with A. Bene and R. Penner)
We constructed a Magnus expansion natu-
rally constructed from trivalent fat graphs,
which induces the Morita-Penner cocycle
for the extended first Johnson homomor-

phism.

(2-4) We introduced a real-valued function on
the moduli space of compact Riemann sur-
faces and compute the first and the second
variations of the function. This function
relates the Chern form of the relative tan-
gent bundle of the universal family induced
by the Arakelov-Green function with the
Chern form of the same bundle induced
by the twisted 1-form representign the first

Johnson homomorphism.

(3-1) (jointwork with T. Akita) We proved
an integral Riemann-Roch formula for
any cyclic subgroup of the mapping class

groups.
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I consider in this book a formulation
of Quantum Mechanics, which is of-
ten abbreviated as QM. Usually QM
is formulated based on the notion of
time and space, both of which are
thought a priori given quantities or
notions. However, when we try to de-
fine the notion of velocity or momen-
tum, we encounter a difficulty as we
will see in chapter 1. The problem is
that if the notion of time is given a
priori, the velocity is definitely deter-
mined when given a position, which
contradicts the uncertainty principle
of Heisenberg.

We then set the basis of QM on
the notion of position and momentum
operators as in chapter 2. Time of a
local system then is defined approxi-
mately as a ratio |z|/|v| between the
space coordinate x and the velocity
v, where |z|, etc. denotes the abso-
lute value or length of a vector z. In
this formulation of QM, we can keep
the uncertainty principle, and time is
a quantity that does not have precise
values unlike the usually supposed no-
tion of time has.

The feature of local time is that
it is a time proper to each local sys-
tem, which is defined as a finite set
of quantum mechanical particles. We
now have an infinite number of local
times that are unique and proper to
each local system.

Based on the notion of local time,
the motion inside a local system is
described by the usual Schrédinger
equation. We investigate such motion
in a given local system in part II. This
is a usual quantum mechanics.

After some excursion of the inves-
tigation of local motion, we consider
in part ITI the relative relation or mo-
tion between plural local systems. We

regard each local system’s center of



mass as a classical particle. Then as
the relative coordinate inside a local
system is independent of its center of
mass, we can set an arbitrary rule on
the relation among those centers of
mass of local systems. We adopt the
principles of general relativity as the
rules that govern the relations of plu-
ral local systems. By the reason that
the center of mass and the inner coor-
dinate are independent, we can com-
bine quantum mechanics and general
relativity consistently.

We give an approximate Hamilto-
nian that explains partially the usual
relativistic quantum mechanical phe-
nomena in chapter 9.

In the final part IV, we consider
some contradictory aspect of mathe-
matics in chapter 10. Although this
does not give directly that mathemat-
ics is inconsistent, this will give an
introduction to the next chapter 11,
where starting with the contradictory
nature of the semantics of set theory
in the sense that if we consider all sen-
tences of set theory, they are contra-
dictory, we regard that the Universe
that is described by ourselves is of
contradictory nature, and can be de-
scribed as a superposition of all pos-
sible, infinite number of waves. As
this is the state of the Universe, the
Universe is described as a stationary
state describing a superposition of all
waves. We then give a formulation of
the Universe and local systems inside
it, in the form of a theory described
by Axiom 1 to Axiom 5 in chapter
11. In the final chapter 12, we will
prove that there is at least one Uni-
verse wave function ¢ in which all lo-
cal systems have local motions and
thus local times. This concludes our

formulation of Quantum Mechanics.

I have been participating in the discussions
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in some forums, mailing lists, web sites on
Internet, after I wrote a paper “Theory of local
times,” Il Nuovo Cimento 109 B, N. 3 (1994),
281-302, http://xxx.lanl.gov/abs/astro-
ph/9309051 which gives

quantum mechanics and

a unification of
relativity theory
by regarding quantum mechanics as an
internal property and the relativistic clas-
sical mechanics as an external aspect of
nature.  After 1999, our discussions have
been made on Time Mailing List (in 1999
2000 at
http://groups.yahoo.com/group/time/). Since
the last half of the year 2000, a biophysicist Dr.

Peter Beamish at Ceta-Research in Canada

at time@Qkitada.com, and after

participated in the discussion on the Time List,
and gave a report that the time proper to each
individual living thing plays an important role
in establishing communications between them.
This gave us deep stimulations, and the discus-
sions on the list became active. Further a little
T. S. Natarajan of

Indian Institute of Technology informed me via

bit later, a physicist Dr.

e-mail of his/her paper “Do Quantum Particles
have a Structure?” Owing to stimulations and
contributions by the two people, we made a
large progress in understanding the problem
of time and the relation between the quantum
mechanics and relativity. Further in 2002 we
had an international conference: International
Conference on “time,” “KitadaTime,” Inter-
action and Communication - Trinity, Canada,
August 28 - 31, 2002 at Ceta-Research in
Newfoundland, Canada, and we had vivid and
valuable discussions off-line.

My theory gives a solution to the problem that
John von Neumann proposed in 1932 in the
footnote on page 6 of the English translation of
his book “Die Mathematische Grundlagen der
Quantenmechanik,” Springer-Verlag, Berlin:

—in all attempts to develop a general
and relativistic theory of electromag-
netism, in spite of noteworthy par-
tial successes, the theory (of Quantum
Mechanics) seems to lead to great dif-
ficulties, which apparently cannot be

overcome without the introduction of



wholly new ideas.

For instance, in the paper “Quantum Mechan-
ical Clock and Classical Relativistic Clock”
at http://kims.ms.u-tokyo.ac.jp/timelX.html,
I gave a solution to the case of quantum me-
Our

method is quite different from the ordinary idea

chanics and special theory of relativity.

of “quantization of relativity theories,” in ac-
cord to the von Neumann’s anticipation above.
Instead of doing quantization, we extend Ein-
stein’s principle of the constancy of the veloc-
ity of light in vacuum to a principle of the
constancy of the velocity of everything when
the velocities in the internal quantum mechan-
ical space and the external classical relativistic
space are summed. This idea is basically an ex-
tension of the postulates that Dr. Natarajan in-
troduced in a context of classical mechanics. As
a natural consequence of our results it follows
that the quantum mechanical clock is equiva-
lent to the classical relativistic clock, which has
remained unexplained as one of the mysteries
of modern physics in spite of the observed fact
that they coincide with high precision. The ex-
isting attempt to solve the latter problem of
clocks has been a traditional one to quantize
relativity theories, but no such attempts have
ever been successfully accomplished in mathe-
matically rigorous sense. That our idea worked
effectively in solving the problems of von Neu-
mann and of clocks in the case of special rela-
tivity would show that the unification of quan-
tum mechanics and relativity should be looked
from a viewpoint different from the ordinary
attempt to quantize relativity, and the theoret-
ical prescription is already given in the above-
mentioned paper “Theory of local times.”
These show that the various difficult fundamen-
tal problems in science, especially the problems
related with time, that the 20th century left un-
solved, will be resolved by this new idea of ours
— the notion of local system.

This fact is explicitly explained in my book
“Quantum Mechanics” (Lectures in Mathemat-
ical Sciences vol. 23). This book was begun
to be written in 1998 for the purpose to make

clear my own thought and to give a prepara-
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tion of my lectures. In the preface of the book,
the purpose and result of my investigation are
clearly described so that I quote it below as a

conclusion.

I consider in this book a formulation
of Quantum Mechanics, which is of-
ten abbreviated as QM. Usually QM
is formulated based on the notion of
time and space, both of which are
thought a priori given quantities or
notions. However, when we try to de-
fine the notion of velocity or momen-
tum, we encounter a difficulty as we
will see in chapter 1. The problem is
that if the notion of time is given a
priori, the velocity is definitely deter-
mined when given a position, which
contradicts the uncertainty principle
of Heisenberg.

We then set the basis of QM on
the notion of position and momentum
operators as in chapter 2. Time of a
local system then is defined approxi-
mately as a ratio |x|/|v| between the
space coordinate x and the velocity
v, where |z|, etc. denotes the abso-
lute value or length of a vector z. In
this formulation of QM, we can keep
the uncertainty principle, and time is
a quantity that does not have precise
values unlike the usually supposed no-
tion of time has.

The feature of local time is that
it is a time proper to each local sys-
tem, which is defined as a finite set
of quantum mechanical particles. We
now have an infinite number of local
times that are unique and proper to
each local system.

Based on the notion of local time,
the motion inside a local system is
described by the usual Schrédinger
equation. We investigate such motion
in a given local system in part II. This
is a usual quantum mechanics.

After some excursion of the inves-

tigation of local motion, we consider



in part III the relative relation or mo-
tion between plural local systems. We
regard each local system’s center of
mass as a classical particle. Then as
the relative coordinate inside a local
system is independent of its center of
mass, we can set an arbitrary rule on
the relation among those centers of
mass of local systems. We adopt the
principles of general relativity as the
rules that govern the relations of plu-
ral local systems. By the reason that
the center of mass and the inner coor-
dinate are independent, we can com-
bine quantum mechanics and general

relativity consistently.

We give an approximate Hamilto-
nian that explains partially the usual
relativistic quantum mechanical phe-

nomena in chapter 9.

In the final part IV, we consider
some contradictory aspect of mathe-
matics in chapter 10. Although this
does not give directly that mathemat-
ics is inconsistent, this will give an
introduction to the next chapter 11,
where starting with the contradictory
nature of the semantics of set theory
in the sense that if we consider all sen-
tences of set theory, they are contra-
dictory, we regard that the Universe
that is described by ourselves is of
contradictory nature, and can be de-
scribed as a superposition of all pos-
sible, infinite number of waves. As
this is the state of the Universe, the
Universe is described as a stationary
state describing a superposition of all
waves. We then give a formulation of
the Universe and local systems inside
it, in the form of a theory described
by Axiom 1 to Axiom 5 in chapter
11. In the final chapter 12, we will
prove that there is at least one Uni-
verse wave function ¢ in which all lo-
cal systems have local motions and

thus local times. This concludes our

formulation of Quantum Mechanics.
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Mathematical Psychology Compared To
The Foundation of Mathematics (This is
an extract from the older version of “Math-
ematical Psychology” below as of May 2007.
For the latest version, see the Japanese origi-
nal above.)

Mathematical Psychology has various aspects.
Here I compare its most fundamental aspect to
the Foundation of Mathematics.

Sometime there appeared mathematicians who
aim to study their own mathematical thoughts.
I call them “mathoughtologists” for the time
being. As a matter of course mathoughtol-
ogists observed behaviors of mathematicians.
Mathematicians are people who understand the
proofs of the existing theorems and prove new
theorems. Therefore the behaviors of mathe-
maticians are clearly reflected in the proofs of
the theorems. For this reason mathoughtolo-
gists first observed the proofs of the theorems
and tried to figure out and mathematically de-
scribe the essentials common to the proofs.
After years of trial and error, mathoughtolo-
gists obtained formal languages now called the
“predicate languages.” Irrespective of their va-
lidity, the proofs of the theorems are translated
into sentences of a certain predicate language,
and vice versa. In other words, there is a cor-
respondence between mathematical proofs and
predicate sentences.

However the correspondence is not one-to-one
and so ambiguous. One predicate sentence may
correspond to more than one proofs, because
the proofs are sentences of a natural language
with some symbols mingled and so words in
them may vary in order and choice according
to the authors and occasions. There is another
kind of ambiguity in the correspondence, be-

cause it is not a proved fact but is an empirical
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knowledge that the proofs of the theorems can
all be translated into sentences of a predicate
language. Thus mathoughtologists carried out
empiricism before they were led to predicate
languages. Here I mean by “empiricism” the
human acts to derive general and abstract con-
clusions by inductive reasoning from individual
and concrete facts known by experiences. By
contrast I mean by “rationalism” the human
acts to derive conclusions by strict deductions
from premises.

Mathematical science in general is a mixture
of empiricism and rationalism, and empiricism
involves ambiguities. For instance the Mendel’s
law of heredity and Newton’s equation of mo-
tion were obtained by empiricism and involved
ambiguities about the notion of gene and force.
However once the law and equation have been
obtained, rationalism works and one can derive
foreknowledge of heredity and motion from the
law and equation by strict deductions. More
generally, as I mentioned at the beginning of
this chapter, mathematical scientists first ob-
serve natural phenomena, and then make a
mathematical model abstracting the phenom-
ena, and further pursue mathematics about the
model to deepen and expand the understand-
ing of the real nature. Mathematical scientists
carry out empiricism before they make mod-
els and some ambiguity exists there, but once
a model has been obtained, one can carry out
rationalism of mathematics on the basis of the
model to get foreknowledge of various natural
phenomena. Correctness of the foreknowledge
Fig.1 illus-

trates such a nature of mathematical sciences.

proves the validity of the model.

Fig. 1: Mathematical Sciences

’ natural phenomena ‘

empiricism {§ ambiguity

’ mathematical model ‘

rationalism || mathematics

’ foreknowledge of natural phenomena‘




After obtaining predicate languages by em-
piricism, mathoughtologists observed and an-
alyzed the proofs of the theorems translated
into predicate sentences, and tried to mathe-
matically describe the essentials common to the
mental process in which mathematicians prove
the theorems. Mathoughtologists have found
also by empiricism that mathematicians derive
conclusions from axioms and premises by re-
peated use of several simple modes of reasoning
each of which transforms pairs of predicate sen-
tences into a predicate sentence. A typical ex-
ample is a so-called modus ponens (mode that
affirms) which transforms each pair (z,z = y)
of predicate sentences x and = = y to y, where
x = y implies “if x holds then y holds.” In this
way the mathoughtologists established Predi-
cate Logic.

Once the predicate logic has been established,
mathoughtologists can mathematically study
the mathematical thoughts. Let A be the set of
all sentences of a predicate language. Then the
logical axioms and mathematical axioms in the
theory which the mathematicians are studying
form subsets D and X of A, and the mathemat-
ical modes of reasoning form a set R of transfor-
mations on A (strictly, R is a relation between
A* and A). Let [X UD]g be the set of all pred-
icate sentences obtained by repeated applica-
tions of transformations in R to elements of X
and D. Then [X UD]g is the set of all provable
theorems in the theory, and so mathematicians
have the potential ability of proving the the-
orems, although they can not always actually
prove them. Therefore, the studies of the map-
ping (R, D, X) — [X UD]g may be regarded as
those of the potential ability of mathematicians
or bounds of mathematical thoughts. And such
studies resulted in (in)completeness theorems
of Godel and so on. The completeness theorem
shows that if we take a certain well-described
pair R, D, then for each mathematical axiom
X and for each proposition y which is true un-
der X, there is a proof which derives y from X
via R and D. Such a pair R, D is said to be
complete.

The above is a dramatized story of “meta-
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mathematics” or proof theory which David
Hilbert and others actually have carried out in
a branch of the Foundation of Mathematics un-
der formalism, and Fig.2 illustrates the story
(cf. Fig.1).

Fig. 2: The Studies of Mathematical Thoughts

’ proofs of theorems ‘

empiricism {§ ambiguity

’ predicate sentences ‘

rationalism |} predicate logic

’ (in)completeness theorem etc. ‘

There is a dramatization here because meta-
mathematicians probably do not regard their
studies as those of mathematicians’ thoughts.
In fact the Foundation of Mathematics has be-
gun when the set theory of Georg Cantor was
perceived to be useful but presented paradoxes.
The purpose of the Foundation of Mathemat-
ics is to remove paradoxes and lay the founda-
tions of mathematics by careful examinations
Hilbert tried to attain the

purpose by axiomatizing mathematical theories

of mathematics.

and then proving consistency of the axioms.
However such studies may be regarded as those
of the mapping (R, D, X) — [XUD]g and so of
mathematicians’ potential abilities and bounds
of mathematical thoughts. For instance, the
mathematical axiom X is consistent if and only
if for each y € A either y or its negation —y
does not belong to [X U D]g. When the pair
R, D is complete, X is consistent if and only if
[X UD]|r # A.

Let us now consider what happens when we
replace the caption of Fig.2 by “The Studies
of Human Thoughts.”
should mathematical psychologists sketch out

In other words, how

their researches, if they intend to study human
thoughts?

Meta-mathematicians first observed the proofs
of the theorems which are clear reflections
of mathematical thoughts. Following them,
mathematical psychologists should first observe
natural languages which are clear reflections of

human thoughts. The observation of other as-



Fig. 3: The Studies of Human Thoughts

’ natural language ‘

empiricism {§ ambiguity

’ some formal language ‘

rationalism |} some logic

some theorems

pects of human behavior such as emotions is
of secondary importance at the very outset of
mathematical psychology. Then, again follow-
ing meta-mathematicians, mathematical psy-
chologists should try to figure out essentials
common to sentences in natural languages and
mathematically describe them via some formal
language. The formal language will become

a field for researches in mathematical psychol-
ogy just as predicate languages became a field
for researches in meta-mathematics. We may
construct the correspondence between natural
languages and the formal language by empiri-
cism and some ambiguity is permitted in the
correspondence, just as meta-mathematicians
constructed the correspondence between proofs
and predicate sentences by empiricism and cer-
tain ambiguity is permitted in the correspon-
dence.

Again following meta-mathematicians, math-
ematical psychologists should observe natural
languages translated into the formal language
and try to mathematically describe essentials
common to human thoughts. We may do it
empirically and our purpose is to make a list
of basic human modes of reasoning and logi-
cal axioms. Since mathematical thoughts are
part of human thoughts, the list must contain
before-mentioned modus ponens.

If we complete Fig.3 by figuring out the
unknown formal language and logic, we may
mathematically study human potential abili-
ties to think or bound of human thoughts by
using the logic, just as meta-mathematicians
mathematically studied potential abilities of
mathematicians or bounds of mathematical
Do

(in)completeness theorems hold in the logic?

thoughts by using the predicate logic.
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Beyond doubt this is a valuable question.

I have thus compared the most fundamen-
tal aspect of mathematical psychology to the
Foundation of Mathematics. In conclusion,
the approach in the aspect follows that of
meta-mathematics. And mathematical psy-
chology is now in the stage of empiricism of
try and error in order to figure out what
the unknown logic in Fig.3 is. However al-
though the approaches are the same, math-
ematical psychologists think differently from
meta-mathematicians. Predicate languages for
meta-mathematicians are nothing but systems
of symbols for translation of mathematical
proofs, and meta-mathematicians may rarely
think that they are studying mathematicians
thoughts. By contrast, mathematical psychol-
ogists regard the formal language in Fig.3 as a
mathematical model of some physiological be-
ings, which enable one to perceive and think
about the outer phenomena including natural
languages and in turn appear in the shape of
natural languages. This is why mathematical
psychologists are psychologists.

I do not intend to justify the above-mentioned
approach because it follows that of meta-
mathematics. If I do so, then I can make au-
thoritarians consent by brandishing the author-
ity of meta-mathematicians such as Hilbert,
but I can not make people consent who use
their brains to understand. Therefore I will ex-
plain in the succeeding sections the worth and

validity of this approach from the very basics.
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Moduli spaces of various geometric objects
are constructed as symplectic quotients or hy-
perkédhler quotients. So many authors have
been interested in topology of these quotient
spaces over 30 years. In particular Kirwan de-
veloped the foundation to study topology of
symplectic quotients by Morse theory, taking
the norm square of a moment map as a Morse
function.

This year I studied topology of abelian hy-
perkahler quotients by Morse theory, taking the
norm square of a hyperkdhler moment map as
a ‘Morse function’. Although this function is
not proper, I proved that Morse theory for this
function works very well by establishing sharp
gradient estimates of this function in certain
cases. Moreover, by investigating the special
properties of the Morse indices and the equiv-
ariant Euler classes of the negative normal bun-
dles of this function, we determine the Betti
numbers and the cohomology rings of abelian
hyperkahler quotients.
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Internat. J. Math. 14 (2003) 289-311.
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0, (2004) 210-220.

3. “Geometry of toric hyperkéhler varieties”,
Contemporary Math, in press.

4. “Morse theory for toric hyperkéhler orb-
ifolds”, to appear in Proceedings of Com-
plex Geometry in Osaka.

5. “Morse theory for abelian hyperkahler
quotients”, preprint.
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The main subject of my research is numeri-
cal analysis of nonlinear evolution equations of
parabolic type. In particular, I am interested in
design of numerical schemes (by finite element
and finite difference methods) that preserve an-
alytical properties of the exact solution and in
error analysis of these schemes. My recent re-

search achievements are summarized as follows.

e The Keller-Segel system describes the ag-
gregation of slime molds resulting from
their chemotactic features. I have pro-

posed a finite element scheme for a variant

of the KS system. The scheme makes use
of Baba-Tabata type upwind approxima-
tion and satisfies both positivity and mass

conservation properties. Consequently, if



the triangulation is of acute type, our fi-
nite element approximation preserves the
L' norm, which is an important property
of the original system. Then, we have es-
tablished error estimates of the optimal or-
der in LP x W1 with a suitable p > d,
where d is the dimension of a spatial do-

main.

The Stokes interface problems is the Stokes
system where the kinematic coefficient of
viscosity is a piecewise constant function.
Such a problem frequently appears in nu-
merical computations of two-phase flow
problems of viscous incompressible fluids.
I and Ohmori have proved a general con-
vergence theorem for finite element ap-
proximations to the Stokes interface prob-
lem. We have also derived explicit con-
vergence rates under some appropriate as-
sumptions on the regularity of exact solu-
tions and on a geometric condition for the
triangulation. Results are expected to give
an instructive remark in numerical compu-

tation for two-phase flow problems.

Furthermore, I and Ohmori have pro-
posed the flux-free finite element approx-
imation for two-phase flow problems and

have given a theoretical justification.
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method”, J. Comput. Appl. Math. 169
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“Remarks on the rational ap-
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(1) Representation theory of Quantum groups
; We study the crystal base in geometrical
way. Starting from a finite oriented graph (=
quiver), we construct an algebraic variety as-
sociated to a quiver. This is called a quiver
variety. We consider some Lagrangian subva-
rieties of the cotangent bundle of quiver vari-
eties and define a crystal structure on the set
of their irreducible components. Moreover, we
prove that it is isomorphic to the crystal as-
sociated with quantum groups. In the similar
way, the crystal associated with highest weight
irreducible representations of quantum groups
are realized geometrically.

(2) Structure theory and Representation the-
ory of elliptic Lie algebras ; We study Struc-
ture theory and Representation theory of ellip-
tic Lie algebras (= toroidal Lie algebras) and

their quantum analogue. Using vertex oper-



ators, we construct infinite dimensional irre-
ducible representation of quantum elliptic al-
gebras and compute their characters.

We compute Hirota bilinear forms arising from
both homogeneous and principal realization of
vertex representations of elliptic Lie algebras.
As a result, we obtain a new hierarchies of non-
linear partial differential equations which in-
clude that with affine Lie algebra symmetry as

sub-hierarchy.
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My research interest is in theory of differential
and difference equations in complex domains.
In particular, I have been studying special func-
tions and integrable systems in this field.
Recent results are as follows:

1. A g-analog of the Garnier system has been
obtained from deformation theory of a linear ¢-
difference equation. Here the Garnier system is
a multi-variable system regarded as a natural
generalization of the Painlevé equations. This
g-Garnier system has the Garnier system as a
natural continuous limit;

2.

constructed. These are expressed by using a ¢-

Special solutions of g-Garnier system are

analog of Lauricella’s hypergeometric function;
3. We defined a class of algebraic (but not bi-
rational) symmetry of the Painlevé equations.
We call them folding transformations and we
classified all of them up to birational equiva-
lence (joint work with TSUDA Teruhisa and
OKAMOTO Kazuo).

4.

formation,

Theory of monodromy preserving de-
algebraic solutions, irreducibily,
and spaces of the initial conditions with re-
spect to special types of the third Painlevé
equation, are studied. (joint work with

OHYAMA Yousuke, KAWAMUKO Hiroyuki
and OKAMOTO Kazuo).
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1. M. Murata, H. Sakai and J. Yoneda : “Ric-
cati solutions of discrete Painlevé equa-
tions with Weyl group symmetry of type
E{V”. J. Math. Phys., 44 (2003) 1396-
1414.

2. T. Tsuda, K. Okamoto and H. Sakai :
“Folding transformations of the Painlevé
equations”, Math. Annalen, 331 (2005)
713-738.

. H. Sakai : “A g-analog of the Garnier sys-
tem”, Funkcial. Ekvac., 48 (2005) 273-
297.

. H. Sakai :
g-Schlesinger system of rank two”, Lett.
Math. Phys., 73 (2005) 237-247.

“Hypergeometric solution of

. Y. Ohyama, H. Kawamuko, H. Sakai and
K. Okamoto :
equations, V, Third Painlevé equations of
special type Pur(D7) and Pri(Ds)”, J.
Math. Sci. Univ. Tokyo, 13 (2006) 145
204.

“Studies on the Painlevé

. H. Sakai :
equation associated with the Agl) surface,
J. Phys. A: Math. Gen., 39 (2006) 12203
12210.

“Lax form of the g¢-Painlevé

. H. Sakai : “Problem: Discrete Painlevé
equations and thei Lax forms, RIMS
Koékytiroku Bessatsu, B2(2007) 195-208.
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1. 00O Painlevé OO 0O:
Painlevé equations and Algebraic Geom-
etry (000OODO)2004 0 120.

Galois Theory,

. Lax form of ¢g-Painlevé equation associated
to Agl)—surface: Kobe Workshop on Inte-
gral systems and Painlevé systems (O O
00) 2005 0 11 O; Continuous and Dis-
crete Painlevé Equations (Univ. of Turku,
Finland) 2006 O 3 O ; Algebraic, Analytic
and Geometric Aspects of Comples Differ-
ential Equations and their Deformations.



Painlevé Hierachies (0 000 O) 2006 O
5 O ; Symmetries and Integrability of Dif-
ference Equations (SIDE) VII (Univ. of
Melbourne, Australia) 2006 O 7 O.

3. Rational surfaces and discrete Painlevé
equations: Painlevé equations and Mon-
odromy problems: Recent Developments
(Univ. of Cambridge, UK) 2006 O 9 0.
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I studied on the theory of p-adic cohomology
in arithmetic geometry. It is conjectured by
Berthelot that there exists a natural structure
of an overconverent isocrystal on the relative
rigid cohomology of a proper smooth morphism
X — Y of schemes separated of finite type
over a perfect field k of characteristic p > 0. I
proved a version of this conjecture in the case
where the coefficient admits a Frobenius struc-
ture or in the case where Y is smooth over k.
Also, one can consider a variant of this con-
jecture, which predicts the generic existence a
natural structure of an overconverent isocrystal
on the relative rigid cohomology of a morphism
which are not necessarily proper nor smooth. I
also proved a version of this variant, assuming
the validity of the semi-stable reduction conjec-
ture for overconvergent F-isocrystals.

I also revised a manuscript of a joint work with
Yukiyoshi Nakkajima at Tokyo Denki Univer-
sity on the construction of the weight filtra-
tion on the relative log crystalline cohomol-
ogy and the relative log crystalline cohomol-
ogy with compact support of a family of open
smooth varieties over a scheme of characteristic
p > 0.

B.OOOO

1. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology 117,

preprint.

2. A. Shiho: “Relative log convergent coho-
mology and relative rigid cohomology 17,

preprint.

w

. Y. Nakkajima and A. Shiho: “Weight fil-
trations on log crystalline cohomologies of
families of open smooth varieties in char-

acteristic p > 07, submitted.

4. A. Shiho: “On logarithmic Hodge-Witt co-
homology of regular schemes”, J. Math.
Sci. Univ. Tokyo 14(2007), 567-635.
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1. On the overconvergence of relative rigid co-
homology, 00000020080 100



2. On the overconvergence of relative rigid co-
homology, 00 000000000000
gogog2o070d 1200

3. Relative log convergent cohomology and
relative rigid cohomology, p-adic aspects in
arithmetic geometry, 000000000
goo20070 600

. Relative

and relative rigid cohomology II, p-adic

log convergent cohomology
method and its applications in arithmetic

geometry, 0 OO0 020060 11 0.

5. Relative log convergent cohomology and
relative rigid cohomology, p-adic Arith-
metic Geometry, 00000020060 110.

6. Weight filtration on log crystalline coho-
mology LII, Relative log convergent coho-
mology and relative rigid cohomology, To-
wards a definition of log rigid cohomology,
Universita degli studi di Padova (00O
0),20060 3-400

7. On (Hodge realization of) polylogarithm,
goooooooo1o0boooon, 2005
0 120.

8. Batyrev-Manin 000000, 00000
ooo0oOOobOooOo,booobod, 20050 11
O.

9. Relative log convergent cohomology and
relative rigid cohomology, p-adic methods
in arithmetic geometry, 0 O O O 0O 2005 O
100.

10. Log crystalline cohomology O weight fil-
tration 0000, 000000C0O,O000
0,20050 60.
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sional trianguline representations of p-adic
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Ex-

plicit formulas are obtained for some simple

I studied the Koornwinder polynomials.

cases including one row or one column dia-
grams. 1 constructed an elliptic integrable
model, which includes Macdonald polynomi-
als, Ruijsenarrs system, intermediate long wave
equation, and (¢g-)KdV equation as special lim-

its.

B.OOOO

1. J. Shiraishi] “Free Field Constructions for
the Elliptic algebra .qu(sAlg) and Bax-
ter’s Eight-Vertex Model”, Int. Jour. Mod.
Phys. A 19 (2004) 363-380.

2. R. Sakamoto, J. Shiraishi, D. Arnaudon,
L. Frappat and E. Ragoucy : “Correspon-
dence between conformal field theory and
Calogero-Sutherland model”, Nucl. Phys.
B 704 (2005) 490-509.

3. J. Shiraishi:
ing Operators for Macdonald Polynomi-
als”, Lett. Math. Phys. 73 (2005) 71-81.

“A Conjecture about Rais-



4. J. Shiraishi: “A Family of Integral Trans-
formations and Basic Hypergeometric Se-
ries”, Commun. Math. Phys. 263 (2006)
439-460.

5. Arnaudon, Daniel; Avan, Jean; Frappat,
Shiraishi, Junichi:

“Sugawara and vertex operator construc-

Luc; Ragoucy, FEric;

tions for deformed Virasoro algebras”,
Ann. Henri Poincar? 7 (2006), no. T7-
8, 1327-1349.
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1. Commutative family of integral transfor-
mations and matrix elements of the vertex
operators for Baxter’s eight-vertex model,
Solvable Lattice Models 2004 (000 0O O
oo0o0oo0o),00o0oooooooo,
2004000000.

2. A Family of Integral Transformations and
Basic Hypergeometric Series, Recent Ad-
vances in Quantum Integrable Systems
2005 (Dedicated to Daniel Arnaudon), In-
ternational Workshop 6-9 September 2005
LAPTH, Annecy-le-Vieux, France, 2005 O
90 90.

3. Kernel function for Koornwinder’s op-

erator and their applications, Recent
Advances in Quantum Integrable Sys-
tems 2007, International Workshop 11-
14 September 2007 LAPTH, Annecy-le-
Vieux, France, 20070 90 14 0.
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I have been studying so called the Penrose
transform, which originated in mathematical
physics. My view point is based on representa-
tion theory of semisimple Lie groups, especially,
a realization of singular (infinite dimensional)
representations via the Penrose transform. In
some cases, those functions obtained as the im-
age of the Penrose transform satisfy a certain
system of partial differential equations on the
cycle space. In the case where the transfor-
mation group is Sp(n,R), I have explicitly ob-
tained such a system (which turns out to be a
generalization of the Aomoto-Gel’fand system
to a higher order), and have proved that all the
global solutions are obtained in this way. In a
special setting, I provided a combinatorial for-
mula of the dimension of the global solutions
where the system of PDEs is of third order.
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lar unitary representations with respect to

Branching rules of singu-

symmetric pairs (As,—1, Dy ), preprint.

2. H. Sekiguchi: 00 “0000000000
0000007 0000, 17 (2007) 62-64.

3. H. Sekiguchi : “000000000007,
0000, No. 520, 000000, 2006 O
10 00O, 34-40.
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1. Radon-Penrose transform for the quanti-

zation of elliptic orbits, International Con-



ference “Integral Geometry and Harmonic
Analysis” (organizers: Fulton Gonzalez,
Tomoyuki Kakehi, Toshio Oshima) Uni-
versity of Tsukuba, Japan, 2006 O 8 O .
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In this academic year, I stayed at the Max
Planck Institut fiir Mathematik in Bonn from
April, 2007 until March, 2008.

In my thesis, I classified Q-Fano threefolds
X with only %(1,1,1)—singularities satisfying
PicX ~ Z[-2Kx] and h°(—Kx) > 4. In this
academic year, I showed that some of such X'’s
are obtained by cutting with weighted hyper-
surfaces in weighted projective spaces Q-Fano
varieties which are quasi-homogeneous as for
the actions of (not necessarily reductive) alge-
braic groups. This result is a generalization
of Mukai’s theorem asserting that non-singular
Fano threefolds X satisfying PicX ~ Z[—Kx]
and 8 < h’(—Kx) < 12 are obtained by cutting
with hypersurfaces in projective spaces homo-
geneous spaces as for the action of semi-simple
algebraic groups.

This reserch is work in progress.
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1. Hiromichi Takagi: “Classification of pri-
mary Q-Fano 3-folds with anti-canonical
Du Val K3 surfaces. 1", J. Algebraic
Geom. 15 (2006), 31-85. .

. Hiromichi Takagi: “Classification of pri-
mary Q-Fano 3-folds with anti-canonical

Du Val K3 surfaces. II”, preprint.

3. Alessio Corti and Hiromichi Takagi: “4-

fold flips after Shokurov”, preprint.

4. Alessio Corti, James McKernan and Hi-
“Saturated mobile b-

divisors on weak del Pezzo klt surfaces”, in

romichi Takagi:



the book Flips for 3-folds and 4-folds, 111-
120, Oxford Lecture Ser. Math. Appl., 35,
Oxford Univ. Press, Oxford, 2007.

5. Hiromichi Takagi and Francesco Zuc-

coni: “Scorza quartics of trigonal spin
curves and their varieties of power sums”,

preprint, submitted.
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OmoduliDOOOODOOO-, 00000/
000000 0oooooooooo, 2004
g1g260,00000.

2. Towards a moduli theoretic characteriza-
tion of a Q-Fano 3-fold of genus eight, alge-
braic geometry seminar at Princeton Uni-
versity, Nov., 2005.

. Towards a moduli theoretic characteriza-
tion of a Q-Fano 3-fold of genus six, O O
ooooOoooooo, 20060 10 160,
goooaa.

Towards a moduli theoretic characteriza-
tion of a Q-Fano 3-fold of genus six, JAMI
symposium at Johns Hopkin University,
March, 2006.

5. 1/2(1,1,1)—DDDDDDDDDDD Fano 3-
fold O Brill-Noether 10 OO O0OOOOO
O0,0000000000000,20060 5
0190.
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2006 O 8 0OJ.
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Existence of minimal models after Birkar,
Cassini, Hacon and Mckernan, the working
seminar on the stability conditions at Max
Planck Institut fiir Mathematik organized
by So Okada, June, 2007.

. On the variety of power sums of the Scorza
quartics of trigonal curves, Komplexe

Algebraische Geometrie, Mathematisches
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Forschungsinstitut Oberwolfach, October
3th, 2007.

10. Scorza quartics of trigonal spin curves
and their varieties of power sums, Uni-
versitat Bayreuth, Lehrstuhl Mathematik
VIII, January 30th, 2008.
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I studied the curvature semi-positivity of
Hodge metrics of higher direct images of adjoint
bundles twisted with Nakano semi-positive vec-
tor bundle, for smooth proper Kahler mor-

phisms.
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and S. Takayama:
“Hodge metrics and positivity of direct
images”, J. Reine Angew. Math. 606
(2007) 167-178.

1. Ch. Mourougane

2. S. Takayama: “On the invariance and the
lower semi-continuity of plurigenera of al-
gebraic varieties”, J. Alg. Geom. 16 (2007)
1-18.

. S. Takayama: “Pluricanonical systems on
algebraic varieties of general type”, Invent.
Math. 165 (2006) 551-587.

. S. Takayama: “On the existence of pluri-
canonical forms on varieties with infinite
fundamental group”, Amer. J. Math. 126
(2004) 1221-1235.

5. S. Takayama: “Local simple connected-
ness of resolutions of log-terminal singu-
larities”, Internat. J. Math. 14 (2003) 825

836.



6. S. Takayama: “Seshadri constants and a
criterion for bigness of pseudo-effective line

bundles”, Math. Z. 243 (2003) 179-199.

. S. Takayama: “litaka’s fibrations via mul-
tiplier ideals”, Trans. Amer. Math. Soc.
355 (2003) 37-47.
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. Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic Geometry and Commutative Algebra
Tokyo 2007, DO O 0O, 20070 120.

. Hodge metrics and the curvature of higher
direct images, Complex geometry in Os-
aka, 0000, 20070 11 0.

. Boundedness of pluricanonical systems on
algebraic varieties of general type, Alge-
braic and Arithmetic Structures of Moduli
Spaces, 0O OO0, 20070 90.

. On the uniruledness of stable base loci. O
dooooooooo, ogdo, 2006 0
120.

. On the uniruledness of stable base loci. O
oooooooooo, ogdo, 2006 0
120.

. A remark on degenerations of Ricci flat
Kahler manifolds. 0O OOOO0DOO0OO
0,00,20060 100.

. On the stable base loci. OO OO0OOO0O
oo,00,20050 100.

. On varieties with large fundamental group.
KIAS workshop on Complex Geometry, at
KIAS Seoul, Korea, 2004 0 10 0.
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Takeshi Tsuji is working on p-adic Hodge the-
ory and its applications to p-adic L-functions
and the special values of L-functions. Con-
cerning p-adic Hodge theory, he studied p-
adic sheaves (=p-adic representations of fun-
damental groups) on an algebraic variety X
with good reduction over a p-adic field. Re-
lated to the study on relative p-adic étale co-
homology, the notions of Hodge-Tate sheaves,
de Rham sheaves and crystalline sheaves for p-
adic sheaves had been introduced by O. Hyodo,
N. Tsuzuki, G. Faltings... He especially proved
that an analogue of purity holds for these no-
tions, i.e. a p-adic sheaf is Hodge-Tate (resp. de
Rham, resp. crystalline) if and only if so is its
restriction to the complete discrete valuation
field obtained by completing the local ring at
As a

corollary, it follows, for example, that the rela-

the generic point of the special fiber.

tive p-adic étale cohomology of a proper smooth
scheme over X is de Rham. Concerning p-adic
L-functions, he succeeded in proving that the
results, obtained last year, on an explicit de-
scription of the crystalline realization of the el-
liptic polylogarithm of a CM elliptic curve at
an ordinary prime p still holds at a supersingu-
lar prime. The key was to show the existence
of p-adic elliptic § polyog functions (defined by
certain differential equations) and their distri-
bution relations for a supersingular prime p by
solving the equations directly. (Joint work with
K. Bannai and S. Kobayashi).
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a stratification of the moduli of K3 sur-
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On the maximal unramified quotients of
p-adic étale cohomology groups and log-
arithmic Hodge- Witt sheaves, Documenta
Math. Extra Volume: Kazuya Kato’s Fifti-
eth Birthday (2003), 833-890

. Explicit reciprocity law and formal moduli
for Lubin-Tate formal groups, J. reine

angew. Math., 569 (2004), 103-173.
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. On p-adic Hodge theory for fundamen-
tal groups, Semaine Cohomololgique de
Rennes, Congres internatinonnal, Univer-
sité de Rennes 1, France, 2003 0 6 O .

. Crystalline sheaves, syntomic cohomology
and its applications, una serie di seminari,
Universita degli Studi di Padova, Italy,
20040 50

. On semi-stable smooth p-adic sheaves, In-
ternational conference: Hodge theory, San
Servolo, Venice, Italy, 2006 0 6 O

. On
sheaves, Workshop: Arithmetic Algebraic
Geometry, 000000 0O0DOO0O, 2006
09ad

semi-stable smooth p-adic étale

. On log crystalline cohomology and arith-
Workshop:  p-adic
Arithmetic Geometry, 100000000
o0,20060 110

metic D-modules,

. On purity for p-adic representations, p-
adic method and its applications in arith-
metic geometry 2007, DO OO, 20070 6
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. On purity for p-adic representations, Of
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. On purity for p-adic representations,
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Some fundamental research and cooperation for
T. Roby’s research was made for construct-
ing an insertion-like algorithm which corre-
sponds to the decomposition of the tensor prod-
uct of the Weil representation of Sp(2n,R)
with an irreducible representation appearing
in some tensor power of the Weil representa-
tion, based on the previously shown fact that
the character of a holomorphic discrete series
representation of Sp(2n, R) is representated as
the weight generating function of what are
called semi-infinite symplectic tableaux; which
has come to a certain level of conclusion for
2.

tion of Berele’s insertion, which corresponds

n The Fomin-style pictorial presenta-
to certain tensor product decompositions of
finite-dimensional representations of symplec-
tic groups, obtained by a joint work with T.
Roby, appeared [B1]. In relation to my former
study on a geometric interpretation of Stan-
ley and Sundaram’s correspondence between
the Brauer diagrams and the updown tableaux
by constructing an algebraic variety concerning
nilpontent linear transformations, symplectic
forms, and complete flags (“Brauer diagrams,
updown tableaux and nilpotent matrices”, J.
Algebraic Combin. 14 (2001), 229-267), some
progress has been made on the study of the
correspondence between the Brauer diagrams
and the standard tableaux with even column
lengths, given by Trapa using Springer’s gener-
alized Steinberg variety [C1l]. In particular, a
correspondence similar to Trapa’s for the alge-
braic variety mentioned above produces a part
of the ordinary Robinson—Schensted corerspon-
dence. Also in progress is the study of the set
of composition series of a finite abelian p-group
and its “scalar extensions” [C2], which have a
structure similar to the variety of flags fixed by

a unipotent linear transformation.
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(1) Studies of the structure of second-order
quantifiers in the combinatorial enumeration
model: The model of the second-order linear
logic using twiners is called the combinatorial
enumeration model. Among properties of the
model, the linear parametricity principle is im-
portant by many useful consequences from it.
The principle signifies that the model directly
reflects the syntactic structure of program-
ming languages. The concept of polymorphism
has been adopted in several programming lan-

guages recently. The parametricity principle



is exactly a property related to the polymor-
phism, viz., mathematically a property related
Thereby a

detailed analysis of the structure of second-

to the second-order constructors.

order constructors is motivated. In particular,
a certain structure occurring in the interpre-
tations renders the construction of the model
complicated. From an analysis of the interpre-
tation of the second-order linear logic, we dis-
closed that the concerned structure arises only
in restricted situations. Besides, the essence
of polymorphism lies in instantiation by types.
We explored in details how the instantiation is
realized in the model. These analyses becomes
important steps in verification of soundness of
the model.

(2) Studies of the categorical models of oper-
ational semantics: The categorical models of
various systems of lambda calculi have long his-
tories as a theoretical link between the pro-
gramming languages and mathematical struc-
tures. Through recent studies of the categor-
ical model of the linear logic, which refines
the typed lambda calculus, it became appar-
ent that the dynamics of computation is char-
acterized via the categorical models. The dy-
namics are typically argued by operational se-
mantics, in which implementation details, e.g.,
the sharing of values through environments,
are abstracted. We represent various features
of the operational semantics inside the frame-
work of the categorical models. Moreover, we
are trying to show properties possessed by the
calculus represented by the categorical seman-
tics. In particular, strong normalizability and
the Church-Rosser property are fundamental,
important properties, which are intensively ex-

plored.

B.OOOO

1. R. Hasegawa: Parametric polymorphism
(Tutorial), Computer Software 20 (2003)
59-78.

2. R. Hasegawa: Embedding into wreath
Algebra,
Logic and Geometry in Informatics,

Surikaiseki Kenkyusho Kokyuroku 1318,

product and Yoneda lemma,

(2003) pp. 150-159.

3. R. Hasegawa: Transducers as discrete
twiners, Sequent Calculi and Proof The-
ory, Surikaiseki Kenkyusho Kokyuroku

1301, (2003) pp. 55-68.
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As a partial result of the Palis Conjecture for
higher dimensions, a trichotomy for a C! dense
subset in the space Diff' (M) of C* diffeomor-
phisms on a compact manifold M was proved
in paper [3]. That is, any diffeomorphism in
a dense subset of Diff* (M) satisfies one of the
following properties: (i) C' Q-stable (uniform
hyperbolicity); (ii) a homoclinic bifurcation (in-
volving a homoclinic tangency or a heterodi-
mensional cycle) occurs; (iii) C? zero Lyapunov
exponents are admitted.

The proof goes as follows. Based on a weak
hyperbolicity on the closure of supports of in-
variant measures (obtained by applying an ex-
tension of the Ergodic Closing Lemma) proved
in paper [2] under the condition that the dif-
feomorphism cannot be approximated by one
exhibiting a homoclinic tangency, when C? dif-
feomorphisms in a dense subset of Diff' (M) ad-
mit no zero Lyapunov exponents, by using the
Pesin Theory and an extended version of the
C' Connecting Lemma, the lack of uniform hy-
perbolicity implies the creation of a heterodi-

mensional cycle by a C! small pertubation.

B.OOOO

1. S. Hayashi: “Hyperbolicity, heterodimen-
sional cycles and Lyapunov exponents for
partially hyperbolic dynamics”, Bull Braz
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Closing Lemma”, To appear in Ergodic

Theory and Dynamical Systems.

. S. Hayashi: “A C! dense trichotomy for
diffeomorphisms: hyperbolicity or homo-
clinic bifurcations or C? zero Lyapunov ex-

ponents”, preprint.

4. S. Hayashi: “Hyperbolicity and homoclinic
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bifurcations generating nonhyperbolic dy-

namics”, in preparation.
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. On a Palis’ conjecture in high dimen-
sions, International Workshop on Robust-
ness and Partial Hyperbolicity, Buzios-Rio
de Janeiro, Brazil, November 2003.
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lemma, International conference “Differen-
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tional Conference on Dynamical Systems”
Angra-Rio de Janeiro, August
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10. Hyperbolicity, homoclinic bifurcations and
zero Lyapunov exponents for C! dif-
feomorphisms, “International Symposium
of Dynamical Systems” Bahia-Salvador,
Brazil, October 2006.
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The curvature of conformal structures can be
defined in terms of a Cartan connection; how-
ever, since the connection is defined on the jet
bundle, it is not so useful as a tool of the differ-
ential geometry and analysis on the manifold.
To get over this difficulty, I have been study-
ing the ambient manifold associated to the con-
formal manifold (joint work with Prof. Robin
Graham). It is a Lorentz Ricci-flat manifold,
whose metric curvature gives the curvature of
the conformal structure. In case the dimen-
sion of the manifold is odd, the unique existence
of the ambient manifold was by Fefferman and
Graham, while for even dimensions, the con-
struction was done only approximately.

In this year, I have studied the correspondence
between the curvatures of the conformal and
the ambient manifolds by reducing them to the
linearized model. The linearization of the cur-
vature of conformal structure at the flat model
is described by the cokernel of the conformal
Killing operator, which appears in the defor-
mation complex. To study the lift of the coker-
nel to the ambient space, I have constructed the
ambient lift of whole complex and prove an iso-
morphism theorem between the cokernels. One
of the main tool in the proof is the composition
series of the modules contained in the deforma-
tion complex. Since the complex is an example
of Bernstein-Gelfand-Gelfand resolution, fortu-
nately, we have complete information of the
compositions series of the modules constitute
the resolution. It is a good surprize that such
a precise information of modules derived from
representation theory appears in the geometric

study of the curvatures.
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eral Variables,” Advanced Studies in Pure
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tion of CR invariant differential opera-
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The IMA volumes in mathematics and its
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When Calabi-Yau manifolds X and XV are
mirror symmetric, it is conjectured that, in ho-
mological mirror symmetry, the derived cate-

gory of coherent sheaves on X is equivalent
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to a certain triangulated category of XV. In
the cases of Calabi-Yau hypersurfaces or com-
plete intersections in toric varieties, a concrete
method to construct mirror pairs is known.
Also there is an explicit way to calculate
Gromov-Witten invariants, etc, in terms of pe-
riod integrals. For several years, I have been fo-
cusing on how the latter concrete methods are
connected to the former abstract homological
mirror symmetry.

This year, I have paid attention to a certain
Calabi-Yau threefold X made by Grassman-
nian, and its projective dual Calabi-Yau three
fold X’. X and X’ are interesting in that they
are not birational but derived equivalent. And
they provide a three dimensional analogue of
non-trivial Fourier- Mukai partners of a K3 sur-
face. In a paper with Yukiko Konishi (arXiv-
mathAG/0704.2928), the calculation of higher
genus Gromov-Witten invariants of X and X’
have been performed using mirror symmetry.

I have also finished writing a text book for

advanced calculus which will be published soon.
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I am interested in mathematical aspects of two-
For the

last few years, in a joint project with K. Na-

dimensional conformal field theories.

gatomo (Osaka University) and A. Tsuchiya
(Nagoya University), I have worked on con-
structing conformal field theories over N-
pointed stable curves associated with vertex op-
erator algebras and have studied their mathe-
matical properties. For that purpose, I have
reconsidered the concept of the universal en-
veloping algebra associated with a vertex op-
erator algebra and studied coordinate indepen-
dence of various structures related to conformal
field theories. This year, I studied specifically
the construction of the sheaf of current Lie alge-
bras and then considered the action of a projec-
tive connection on the sheaf of covacua and the
detail of the proof of its coherency under the as-
sumption that our vertex operator algebra sat-
isfies Zhu'’s finiteness condition. I also discussed
my old results concerning the structure of a ver-
tex operator algebra with large symmetry and

tried to generalize and refine the theory.

B.OOOO

1. A. Matsuo:
symplectic type and vertex operator alge-
bras”, J. Math. Soc. Japan 57 (2005), no.
3, 639-649.

“3-transposition groups of

2. A. Matsuo, K. Nagatomo and A. Tsuchiya:
“Quasi-finite algebras graded by Hamil-

tonian and vertex operator algebras”, to
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appear in Proceedings of the workshop
“Moonshine - the First Quarter Century
and Beyond, a Workshop on the Moon-
shine Conjectures and Vertex Algebras”,
Edinburgh, 2004. London Mathematical
Society Lecture Note Seires, Cambridge

University Press.

c.oooo

. On the finite automorphism groups of

some vertex operator algebras. Functional
Analysis VIII, Inter-University Center at
Dubrovnik, Croatia, June 2003.

. 3-transposition groups of sympectic type

and vertex operator algebras. EACAC2:
The Second East Asian Conference on
Algebra and Combinatorics, 0O 0O 0O O,

November 2003.

. On generalizations of Zhu’s algebra and

the zeromode algebra associated with a
vertex operator algebra. Moonshine - the
First Quarter Century and Beyond. A
workshop on the moonshine conjectures
and vertex algebras. Heriot-Watt Univer-
sity, Edinburgh, Scotland, UK, July 2004.

. On generalizations of Zhu’s algebra and

the zeromode algebra associated with a
vertex operator algebra. International
conference on infitite dimensional Lie the-
ory 0O0O0DODOOODODOO,00,000

ooogd, July 2004.

. Structure theory of current algebras asso-

ciated with vertex operator algebras un-
der Zhu’s Cy-finiteness condition. O O O
O O Perspectives arising from vertex alge-
bratheory0O OO OOOOO0DOOODOOO,
November 2004.

. On certain finiteness of graded algebras

00O 00 O Periods —around
the theory of primitive forms-0, 0000
0000000 January 2005.

and modules.

. Quasi-finiteness of vertex operator alge-

bras. 0 220000000000000
00000, June 2005.



8. On a finiteness condition on vertex opera-
tor algebras. Infinite dimensional Lie alge-
bra and its applications. Harish-Chandra
Research Institute, Allahabad, India, De-
cember 2005
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infinitesimal character 0 O O weakly unipotent
gooooDoDoDoDOOODOD Ip0OD0DOOOO
0 O derived functor module 0 O 00O
OO0ooOdoo Ip000D0O0O0OODODOOOO
O000o0o0oooooooooooooooo
OO00o000DoooOooooooooooon
gooooboooouooooooooboa
weakly unipotent 0 000000000000
SO*(2n) 0000O00OO0OOOO(Sp(p,q) 00O
00000000o0o0oO)0opUuooooo
00000000 Levipart OO OOOOQOOO
00 GL(k,H)xSO*(2(n—2k)) (1 <k <n/2)
OO0 Levipart U0 0000000 OOOR2n =k
00000000 SahidoOooooooooao
000000000o0oo0)0ooo 3k<n0
o00oooU0ooooooooooooooo
O0o0oo000oOooooDooooDoono Ip00O0O
0 100 derived functor module 0O 0 00O
g00ooooooogoooooooooooo
OO00ooOoooooooooooooooo
OO00o0O0DoOoooooooo Ip000O0O
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00000000)00 k—10000000
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goooobooooobooobooboboa
oooogoooooooo

[1] Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large irre-
ducible constituents of degenerate principal se-
ries, Compositio Math. 143 (2007) 222-256.
(2) 000000 VeemaOOOOOOOO
gUO0OD0O0O0 LieOODOpOO0ODOOODOOO
O0D00O0pO000O00O0ODODOgOODDODODOO
O00000Ooooooo VeemadOOOOO
O0000000000000 VermaOO OO
gobooouoooboouoooboooooda
0000000000000 0OO0DOBaston
Oo00ooooooooooooooooooon
000000000 parabolic geometry O 0O
gooooooo

p 0 Borel DOOODODOO Verma O0O0O
O0OVerma 00000 OOOOOOOODO
0 O Verma, Bernstein-Gelfand-Gelfand 0O 0O O
Oooodoooooooooooooooan
O000O0(VermaOOOOOOOOOOOOO
0O O O Bernstein-Gelfand-Gelfand OO0 0 0 0O O
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0000 p0000DOO0O0OODODOOOOO
gooooboooooooobooboooa
OO00o0ooooOouoooo p0O0ODOOOOO
Oo00oo0ooooooooooooooon
0000 MOoooooooon elementary O
0000o000)00o0ooo0oooooooo
O0000OooooO VveemadOOOOOOO
O elementary OO0 O000OOOOO7? OO0
gobooobooooboooboooooa
godoobooooouoooooooboooa
p O Borel 00 00O 0O 0O O O Bernstein-Gelfand-
Gelfand OO0 DOO0OO0OODOOOOODOOOOO
000000000000 Soergel 0OODOO
000000 infinitesimal character O integral
Oo00oo0ooooooooooooooon
0000000000 p0O normal 00O OO
p0 LeviJOODODDOOODOO DOODOOODO
OO0 pO0000000O0ODODODODOODOODDOO
(000 ODO0O0O0OO0DO0DOoOoDOoOoOoOOOoQ
00000 LieO0OOODOODOOOOO OO
000 excellent 000, ) 0000gOOO0OO
0000000000000 normal OO OO
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[1] Hisayosi Matumoto : The homomorphisms
between scalar generalized Verma modules as-
sociated to maximal parabolic subalgebras,
arXive math.RT /0309454, Duke Math. J. 131
(2006) 75-118.

[2] Hisayosi Matumoto : On the homomor-
phisms between scalar generalized Verma mod-
ules, 0000000000 DOODOOOOOOO
OoOoono 2004 80.
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(3) Continuous Whittaker vector 0 00000
w-ooooooooood

quasi-split 00000000 DOOOOOOOO
0000000 Whittaker vector DO OO OO
0001000000 ooooooooooo
Oo00o0oooooooooDoooooog oo
00100000 quasi-split 00000000
Whittaker vector OO0 0OO0OO 100000
000000000000 Whittaker vector O
Kostant-Lynch 000 0000000 Whit-
taker vector 0000 O0OOOODOOOOOO
o0o0o0oooooooo gooogooogo
affine Lie 000000 W-OOOODOOOOO
OLed0OO0O0O0OODOODODODODODOO
oow-oooooooooooooooooadd
000 100000000000000 Whit-
taker vector 000000 W-OOOOOOOO
dooodooooooooooooooonD A
goooooooopoooboooooooo o
0000000000000 00The NORTh-
ern Workshop on Representation Theory of Lie
Groups and Lie Algebras00 00 00O “On irre-
ducibility of the space of continuous Whittaker
vectors” 00 O00ODOOOOODOO

0 10 Degenerate principal series

In a joint work with Peter E. Trapa, we stidied
degenerate principal series of G = Sp(p, ¢) and
SO*(2n) with an infinitesimal character ap-
pearing as a weight of some finite-dimensional
G-representation. We show at a most singu-
lar parameter each irreducible constituent is
weakly unipotent and unitarizable. We cosider
the case of SO*(2n) here. We write the
Levi part of a maximal parabolic subgroup as
GL(k,H) x SO*(2(n — 2k)). If 3k < n, Ip is
irreducible and isomorphic to a derived functor
module. If 3k > n, we conjecture there are k—1
irreducible constituents in Ip other than de-
rived functor modules of the maximal Gelfand-
Kirillov dimension. However, it remains open
at this point.

(2)

Verma modules

Homomorphisms between generalized
Let g be a complex semisimple Lie algebra and
let p be its parabolic subalgebra. The induced

module of one-dimensional representation of p



is called a (scalar) generalized Verma module.
If p is a Borel subalgebra, it is called a Verma
module. Around 1970, the existence condi-
tion of homomorphisms between Verma mod-
ules is found by Verma and Bernstein-Gelfand-
Gelfand.

morphisms between generalized Verma mod-

In 1970s, Lepowsky studied homo-

ules and obtained some fundamental result.
However, the classification of the homomor-
phisms is known only for the case of the com-
mutative niradical (Boe 1985) and a rank one
parabolic associated witha symmetric pair. I
classified the homomorphisms between scalar
generalized Verma modules associated to max-
imal parabolic sualgebras and I explained how
to use the operators constructed in the maxi-
mal case to get some operators in general. I
conjectures that all the homomorphisms arise
in this way; this statement generalizes the re-
sult of Bernstein-Gelfand-Gelfand.

We call p normal, if each parabolic subalgebra
which has a common Levi part with p is conju-
gate to p under some inner automorphism. For
classical algebras and “almost half” of normal
p, the above conjecture is affirmative for regu-
lar infinitesimal characters.

(2) Irreducibility of the space of continuous
Whittaker vectors

The fameous “multiplicity one theorem” tells
us that the dimension of the space of continuous
Whittaker vectors on an irreducible admissible
representation of a quasi-split real linear Lie
group is at most one. For non quasi-split groups
the multiplicity one theorem fails. As a nat-
ual extension of the multiplicity one theorem
to non quasi-split case, I propose the following
conjecture. “ the space of continuous Whit-
taker vectors is irreducible as a module over
the finite W-algebra. For example, we have an

affirmative answer for the type A groups.

B.OOOO

1. Hisayosi Matumoto : On the representa-
tions of Sp(p, q) and SO*(2n) unitarily in-
duced from derived functor modules, Com-
positio Math. 140 (2004) 1059-1096.

2. Hisayosi Matumoto : The homomorphisms
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between scalar generalized Verma modules
associated to maximal parabolic subalge-
bras, Duke Math. J. 131(2006) 75-118.

. Hisayosi Matumoto and Peter E. Trapa :
Derived functor modules arising as large ir-
reducible constituents of degenerate prin-
cipal series, Compositio Math. 143 (2007)
222-256.

c.oooo

. Scalar generalized Verma modules 0 O O
OO000O000,0000000000 De-
cember 2003.

. On the homomorphisms between scalar
generalized Verma modules, 000000
000000 August,2004.

. Derived functor modules as irreducible
constituents of degenerate principal series
of the maximal Gelfand-Kirillov dimension
(joint work with Peter Trapa) , 0000
00000 0000 November 2004.

0000000000000000000
000 LILILOOO0000000000
000 00000000000, January
2007.

. On irreducibility of the space of contin-
uous Whittaker vectors, The NORThern
Workshop on Representation Theory of
Lie Groups and Lie Algebras, Hokkaido
University, March 2007.

. On homomorphisms between scalar gen-
eralized Verma modules, Tambara Work-
shop 2007, Geometry and Representations
in Lie Theory, August 2007.

. Generalized Verma modules, old and new,
0O000ooooo oooo0, November
2007.
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Kirchhoff 0000000000 OO0ODO
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My research field is inverse problems in mathe-
matical sciences. O In particular, I am studiyng
determination of parameters such as coeffi-
cients, nonhomogeneous terms in evolution
equations and determination of shapes of do-
mains from overdetermining data.

I describe the achievements in 2007 separately

only for convenience according to
e Academic researches
e Researches for real uses

Academic researches

In 2007 I have published 10 papers in journals
with peer review systems.

For proving the uniqueness and the conditional
stability for inverse problems of determining
spatially varying coefficients in evolutionary
equations by means of finite numbers of obser-

vations of solutions in subboundaries or subdo-



mains, as key tools we can use Carleman esti-
mates which are weighted L? estimates.
In 2007 I have published the uniqueness and

the conditional stabilty results for

e Determination of density and Lamé coeffi-
cients in an isotropic Lamé equation with

stress boundary condition

e Determination of coefficients of Maxwell’s

equations in anisotropic media

e Determination of coefficients of Kirchhoff

plate equation

e Determination of residual stresses in an

isotropic Lamé equation

Moreover I have published the exact control-
lability for a transport equation, one paper on
the application of the convexity in an identifi-
cation problem and proved the uniqueness in
determining polygonal periodic structures by
optical scattering data.

Researches for real uses

I have launched a joint research project with
Nippon Steel Corporation and I am developing
fast numerical methods for various problems,
and I put them to practical uses. In 2007 there
were two applications of patents where I am

one of inventors.

B.OOOO

Ya-

mamoto, Masahiro:“An inverse problem

1. Isakov, Victor; Wang, Jenn-Nan;
for a dynamical Lame system with resid-
ual stress”, SIAM J. Math. Anal. 39

(2007/08), 1328-1343.

. Diivelmeyer, Dana; Hofmann, Bernd; Ya-
mamoto, Masahiro: “Range inclusions and
approximate source conditions with gen-
eral benchmark functions”, Numer. Funct.
Anal. Optim. 28 (2007), 1245-1261.

. Tiba, Dan; Wang, Gengsheng; Yamamoto
Masahiro: “Applications of convexity in
some identification problems”, Math. Rep.

(Bucur.) 9(59) (2007), 123-133.

. Yuan, Ganghua, Yamamoto, Masahiro:

“Lipschitz stability in inverse problems for
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a Kirchhoff plate equation”, Asymptot.
Anal. 53 (2007), 29-60.

Ya-

mamoto, Masahiro: “Uniqueness and sta-

. Isakov, Victor; Wang, Jenn-Nan;
bility of determining the residual stress by
one measurement”, Comm. Partial Differ-

ential Equations 32 (2007), 833-848.

. Elschner, J.; Yamamoto, M.: “Uniqueness
in determining polygonal periodic struc-
tures”, Z. Anal. Anwend. 26 (2007), 165
177.

. Bellassoued, Mourad;

Masahiro: “Lipschitz stability in determin-

Yamamoto,

ing density and two Lame coefficients”,
J. Math. Anal. Appl. 329 (2007),
1240-1259.

. Li, Shumin; Yamamoto, Masahiro: “An in-
verse problem for Maxwell’s equations in
anisotropic media”, Chin. Ann. Math.

Ser. B 28 (2007), 35-54.

Oleg  Yu; Yamamoto,

Masahiro: “Carleman estimates for the

. Imanuvilov,

system with stress boundary
condition”, Publ.
for Mathematical Sciences, 43 (2007),

1023-1093.

Lamé

Research Institute

10. Klibanov, Michael V. Yamamoto,
Masahiro: “Exact controllability for the
time dependent transport equation”,
SIAM J. Control Optim. 46 (2007),
2071-2095.

11. J000ooooooooomooooo
oo00o0DoD0ODmMmoO0O000oooonoog
000000 104-117.
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1. Stability analysis and regularization to in-
verse problems of determining coefficients,
Taiwan-Japan Joint Seminar on Inverse
Problems, 0000000000031 Oc-
tober, 2004, OO OO .

. OECD Global Science Forum on Mathe-
matics in Industry, University of Heidel-
berg, 22-24 March 2007, 00 00O .



3. International Conference“ Inverse Prob-
lems and Ill-posed Problems of Mathemat-
ical Physics, 20-25 August 2007 (Novosi-
birsk, Russia)0 0 0O 0O.
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(1) D000 K300 [11]

00 1000000000 K30Oooooo
nO00000. 000000000000 O00O
MOOOO,000 MODODOO K3O0OOO
00000000 ry 00000, 70000
0000000000 ®p; 0 Petersson 0 00
0000oO0o0OO (). ooooooooooo
000000000 MOOOO, e, 0000
oooooo.

(2) Borcea—Voisin 0 0 0O [12]



00 (10000000000 Calabi-YauO OO
0 BCOVOOO mgcov O Borcea—Voisin O O
goooooooooouoo. ooogoa, od
000 Borcea—Voisin 0 OO0 BCOVODOOO
11000000 Dedekind p-00Q0Q0QoonQ
O00O. 00000 Borcea—Voisin 0 OO 0O
0000000 Del Pezzo O OO Kéhler 00O O
000000ooooooooogo, meov O
O Del PezzoO OO Kéhlee OO OO OOOOO
0000000, Doooooooooooa
000, (-1)-00000000 Heegner 000
00000 BorcherdsO O OO.

(1) K3 surfaces with involution [11]

We studied the invariant of K3 surface with
involution 7y introduced in [1]. Given a
Lorentzian lattice M that determines the topo-
logical type of the involution on a K3 surface,
T gives rise to a function on the moduli space,
which is expressed as the Petersson norm of
We deter-

mined an explicit formula for ®,; under a cer-

a certain automorphic form by [1].
tain condition on the rank and parity of M.

(2) Borcea—Voisin threefolds [12]

For a class of Borcea-Voisin threefolds, we de-
termined the BCOV invariant mgcov intro-
duced in [10]. As a result, the BCOV invariant
of those Borcea-Voisin threefolds is expressed
as the norm of the product of the automorphic
form in [1] and the the Dedekind n-function.
Since the moduli space of those Borcea-Voisin
threefolds is the product of the Kahler moduli
of a Del Pezzo surface and the modular curve,
we obtain an automorphic form on the Kahler
moduli of a Del Pezzo surface from 7gcov.
This automorphic form is the Borcherds prod-
uct characterizing the Heegner divisor associ-

ated to norm (—1)-vectors.

B.OOOO

1. K.-I. Yoshikawas:

volution, equivariant analytic torsion, and

“K3 surfaces with in-

automorphic forms on the moduli space”,
Invent. Math. 156 (2004), 53-117.

K.-I. Yoshikawa: “Nikulin’s K3 surfaces,

adiabatic limit of equivariant analytic tor-
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. K.-I. Yoshikawa:

sion, and the Borcherds ®-function”, Ad-
vanced Studies in Pure Math. 42 (2004),
339-345.

“Analytic torsion and
automorphic forms on the moduli space”,
Sugaku Exposition 17 (2004), 1-21.

. A. Yamada Yoshikawa and K.-I
Yoshikawa: “Isolated critical points
and adiabatic limits of Chern forms’,

ed. by

Séminaires et

Singularités franco-japonaises,
J.-P. Brasselet-T. Suwa,
Congres 10 (2005), 443-460.

5. S. Kawaguchi and K.-I. Yoshikawa: “Com-

10.

11.

. K.-I. Yoshikawa.

. K.-I. Yoshikawa:

plex curves of genus three, Kummer sur-
faces, and Quillen metrics”, Manuscripta
Math. 118 (2005), 201-225.

“Analytic Torsion and
an invariant of Calabi—Yau threefold’, Dif-
ferential Geometry and Physics, Proceed-
ings of the 23rd International Conference
of Differential Geometric Methods in The-
oretical Physics, Nankai Tracts in Math.
10, World Scientific (2006), 480-489.

“On the singularity of
Quillen metrics”, Math. Ann. 337 (2007),
61-89.

. K.-1. Yoshikawa: “Discriminant of certain

K3 surfaces’, Representation Theory and
Automorphic Forms, ed. by T. Kobayashi,
W. Schmid, J.-H. Yang, Progress in Math.
255, Birhduser, Boston (2007), 175-210

. K.-1. Yoshikawa: “Real K3 surfaces with-

out real points, equivariant determinant
of the Laplacian, and the Borcherds ®-
function”, Math. Zeit. 258 (2008), 213-
225

H. Fang, Z. Lu, K.-I. Yoshikawa: “Ana-
lytic torsion for Calabi—Yau threefolds’,
preprint, arXiv: math.DG /0601411,
(2006), submitted

K.-I. Yoshikawa: “K3 surfaces with invo-
lution, equivariant analytic torsion, and

automorphic forms on the moduli space
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II: a structure theorem”, preprint, UTMS
2007-12, (2007)

K.-I. Yoshikawa: “Calabi—Yau threefolds
of Borcea—Voisin, analytic torsion, and
Borcherds products”, preprint, (2008), sub-
mitted
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Seoul National University, Seoul, Korea
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folds”,

Differential Geometry in Tokyo 2004,
Tokyo Institut of Technology,
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the XXIII Conference
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of Mathematics, Tianjin,
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Forschungsinstitut Oberwolfach, Oberwol-

fach, Germany (2005 September)

Geometry,  Mathematisches

“Real K3 surfaces, equivariant determi-
nant of the Laplacian, and Borcherds prod-
uct”, KIAS Workshop on Spectral Invari-
ants and Related Topics, Korea Institute
for Advanced Study, Seoul, Korea (2006
May)
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ler International Mathematical Institute,
Saint-Petersburg, Russia (2007 July)

Torsion and  Automorphic
Forms”,

Algebraic Geometry Seminar, Univer-
sité de Rennes I, Rennes, France (2007
September);
Differential
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in
Osaka,

Osaka,
Japan

Geometry
Center,
(2007 November);
15th  Southern
Analysis Seminar, University of California
Irvine, Irvine, U.S.A. (2008 February)

California Geometric

“K3 surfaces with involution, equivariant
analytic torsion and Borcherds products’,
Géométrie-Topologie Dynamique, Univer-
sité Paris-Sud, Orsay, France (2007 Octo-
ber)
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The field I am working in is nonlinear partial
differential equations. In particular I am inter-
ested in free boundary problems, singular lim-
its, calculus of variations and regularity ques-
tions. Problems on which I have been working

in the past year include:

1. A Mathematical Analysis of Solid
Combustion

This is a joint project with Régis Monneau
(CERMICS, Paris). We derived the pre-
cise limit of Self-propagating High tempera-
ture Synthesis (SHS) in the high activation
energy scaling suggested by B.J. Matkowksy-
G.I. Sivashinsky in 1978 and by A. Bayliss-B.J.
Matkowksy-A.P. Aldushin in 2002. In the time-
increasing case the limit turns out to be the
Stefan problem for supercooled water with spa-
tially inhomogeneous coefficients.

Although many mathematical questions con-

cerning the convergence in higher dimensions



remain open, our precise form of the limit prob-
lem suggests a strikingly simple explanation for

the numerically observed pulsating waves.

2. A Parabolic Obstacle-Problem-like
Equation

Collaboration with H. Shahgholian (KTH,
Stockholm) and N. Uraltseva (St. Petersburg).
For the parabolic obstacle-problem-like equa-

tion
Au — 0 = Ay X{u>0} — A= X{u<0}s

where A4 and A_ are positive Lipschitz func-
tions, we prove in arbitrary finite dimension
that the free boundary d{u > 0} U 0{u < 0} is
in a neighborhood of each “branch point” the
union of two Lipschitz graphs that are contin-
uously differentiable with respect to the space
variables. The result extends the elliptic paper
[11] to the parabolic case. The result is optimal
in the sense that the graphs are in general not
better than Lipschitz, as shown by a counter-

example.

3. A parabolic free boundary problem
with Bernoulli type condition on the free
boundary

Collaboration with J. Andersson (Max Planck
Institute for Mathematics in the Sciences,
Leipzig, Germany), accepted for publication in
Journal fiir die Reine und Angewandte Mathe-
matik.

Consider the parabolic free boundary problem
Au — 0y =0 in {u > 0},

|Vu| =1 on 0{u > 0}.

For a realistic class of solutions, containing for
example all limits of the singular perturbation

problem
Aue — Qyue = Be(ue) as € — 0,

we prove that one-sided flatness of the free
boundary implies regularity. This problem has
been suggested to us by Carlos Kenig. In
particular, we show that the topological free
boundary 9{u > 0} can be decomposed into an

open regular set (relative to O{u > 0}) which is
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locally a surface with Holder-continuous space
normal, and a closed singular set. Our result
extends the main theorem in the paper by H.-W.
Alt-L.A. Caffarelli (1981) to more general solu-
tions as well as the time- dependent case. Our
proof uses methods developed in H.W. Alt-L.A.
Caffarelli (1981), however we replace the core of
that paper, which relies on non-positive mean
curvature at singular points, by an argument
based on scaling discrepancies, which promises
to be applicable to more general free boundary

or free discontinuity problems.

B.OODOO

1. G.S. Weiss: A Singular Limit arising in
Combustion Theory: Fine Properties of
the Free Boundary, Calc. Var. Partial Dif-
ferential Equations, 17 (2003), 311-340.

. H.J. Choe, G.S. Weiss:
Parabolic Equation with Free Boundary,
Indiana Univ. Math. J. 52 (2003), 19-50.

A Semilinear

. H. Shahgholian, N. Uraltseva, G.S. Weiss:
Global Solutions of an Obstacle-Problem-
Like Equation with Two Phases, Monat-
shefte fiir Mathematik 142 (2004), 27-34.

. G.S. Weiss:
Value Problem with Double Pinning, Non-
linear Analysis 57 (2004), 153-172.

A Parabolic Free Boundary

. G.S. Weiss: Boundary Monotonicity For-
mulae and Applications to Free Bound-
ary Problems, I. The Elliptic Case, Elec-
tronic Journal of Differential Equations 44
(2004), 1-12.

. G.S. Weiss:
problems, Selected Papers on Differential
AMS Transla-

Regularity in free boundary

Equations and Analysis.
tions, 215 (2005), 1-14.

. H. Shahgholian, G.S. Weiss:
Two-Phase Problem
Intersection-Comparison Approach to the
Regularity at Branch Points, Adv. Math.
205 (2006), 487-503.

The

an

Membrane

. J. Andersson, G.S. Weiss:

and degenerate singularities in an unsta-

Cross-shaped



10.

11.

. Regis

ble elliptic free boundary problem, J. Diff.
Equations 228 (2006), 633-640.

G.S. Weiss. Self-
propagating High temperature Synthesis

Monneau,

in the high activation energy regime. Acta
Math. Univ. Comenianae 76 (2007), 99—
109.

Regis Monneau, G.S. Weiss. An unsta-
ble elliptic free boundary problem. Duke

Math. J. 136 (2007), 321-341.

Henrik Shahgholian,

Georg S. Weiss. The two-phase membrane

Nina Uraltseva,

problem - Regularity in higher dimensions.
Int. Math. Res. Not.Vol. 2007 (2007).

c.0ooO
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. Parabolic and Hyperbolic Singular Limits.

Variational problems and geometric mea-
sure theory, Sapporo, Japan, March 2003.

. Boundary Monotonicity Formulae and Ap-

plications. Geometric and Global Prop-
erties of Partial Differential Equations,

Stockholm, Sweden, June 2003.

. A Two-phase Obstacle Problem. PDE and

Finance, Paris, France, Nov 2004.

. Regularity for an unstable elliptic free

boundary problem, Classics in PDE. A
meeting in Honor of Nina Nikolaevna
Uraltseva’s 70’th Birthday, Stockholm,
Sweden, June 1-4, 2005.

. On the Two-Phase Membrane Problem,

Free Boundary Problems, Theory and Ap-
plications, Coimbra, Portugal, June 7-12,
2005.

. Two Problems in Self-Propagating High

Temperature Synthesis, EQUADIFF 11
International conference on differential
equations, Bratislava, Slovakia, July 25-
29, 2005.

10.

11.

D.

1.

2.

3.

5.

. Cross-Shaped and Degenerate Singulari-

ties in an Unstable Free Boundary Prob-
lem, Free Boundary Problems and Nonlin-
ear PDE, Bonn, Germany, October 21-23,
2005.

. A Parabolic Free Boundary Problem with

Bernoulli type Condition on the Free
Boundary, Variational Problems and re-
lated Topics, Kyoto, June 20-22, 2006.

. Self-propagating High temperature Syn-

thesis (SHS) in the High Activation En-
ergy Regime, SIAM Conference on Analy-
sis of Partial Differential Equations. July
10-12, 2006.

A Parabolic Free Boundary Problem
with Bernoulli type Condition on the
Free Boundary, Geometry of Singularities,
Sendai, January 9-12, 2007.

A New Frequency Formula and the Sin-
gular Set of a Free Boundary Problem,
Partielle Differentialgleichungen, Oberwol-
fach, Germany, Juli 23-30, 2007.
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The main theme of my research this past year
was the discretisation of continuous models (in-
tegrable as well as non-integrable), the possible
ultra-discretisation of the ensuing discrete sys-
tems, and the study of the properties of the
ultradiscrete systems thus obtained. The fol-

lowing results are of particular interest:

e The description of two very different tran-
sitions of discrete limit cycles at the ultra-

discrete limit. One possibility is for a limit

122

cycle in the discrete system to become pe-
riodic quite far from the limit and to re-
The

second possibility is for a cycle to become

main that way, even at the limit.

increasingly complex close to the limit, re-
sulting in a set of multiple periodic orbits

in the ultra-discrete system.

The discovery that,

higher dimensional dynamical systems,

when discretising

improper staggering of the variables can
give rise to a variety of instabilities in the
resulting discrete system, not present in
the original continuous one; the origin of
this phenomenon being ‘hidden’ delays, in-
duced in the time evolution of the depen-
dent variables when these are updated in

the wrong order.

We devised a general method for con-
structing ultra-discretizable integrable lat-
tices from discrete soliton systems. These
special representations of discrete soliton
systems all lead to Yang-Baxter maps
(or ‘set-theoretical solutions’ to the Yang-
Baxter equation). At this point, it is un-
clear how much information on the symme-
try properties of their ultra-discrete limits
can be gleaned from the properties of these
Yang-Baxter maps, but this will hopefully
be clarified in the near future.

Finally, we constructed a large class of so-
lutions to a new integrable system, related
to the KdV-hierarchy through a peculiar
action of its recursion operator. Some of
these solutions describe interactions be-
tween solitons and pole-solutions, with

hitherto unknown parametric freedom.
B.OOOO

1. B. Grammaticos, A. Ramani, J. Satsuma,
R. Willox and A.S. Carstea:
of Integrable Lattices”, J. Nonlinear Math.
Phys. 12 Supplement 1 (2005) 363-371.

“Reductions

. R. Willox:
for integrable nonlinear PDE’s” in “Pro-
ceedings of the 5th East Asia PDE Con-

“Special function solutions



10.

. R. Willox and J. Hietarinta:

ference”, Gakkotosho International Series
(Mathematical Sciences and Applications
Vol.22), Tokyo (2005) 91-106.

. R. Willox, B. Grammaticos and

A. Ramani: “A study of the antisymmetric

QRT mappings”, J. Phys. A 38 (2005)
5227-5236.
. R. Willox: “On a generalized Tzitzeica

equation”, Glasgow Math. Journal 47A
(2005) 221-231.

“On the bi-
linear forms of Painlevé’s 4th equation”
in the proceedings of the NATO ARW
Workshop “Bilinear Integrable Systems:
from Classical to Quantum, Continuous to
Discrete”, L. Faddeev, P. van Moerbeke,
F. Lambert (Eds.), Springer-Verlag Berlin
(2006) 375-390.

. A.S. Carstea, A. Ramani, J. Satsuma,

R. Willox and B. Grammaticos: “Contin-
uous, discrete and ultradiscrete models of
an inflammatory response”, Physica A 364

(2006) 276-286.

. F. Lambert, J. Springael, S. Colin and

R. Willox:
hierarchies of soliton equations”, J. Phys.
Soc. Jpn. Vol.76 No.5 (2007) p.054005 (10
pages).

“An elementary approach to

. R. Willox, F. Lambert and J. Springael:

“From canonical bilinear forms to bi-
Hamiltonian structures” in OO0 0000
gbobouobobooooooood
oooooooooo,0oooooooo
00000000 No.18ME-S5 (2007) Ar-
ticle no.6 (8pages).

. R. Willox, A. Ramani, J. Satsuma and B.

Grammaticos: “From limit cycles to pe-
riodic orbits through ultradiscretisation”,

Physica A 385 (2007) 473-486.

B. Grammaticos, A. Ramani, V. Papa-
georgiou, J. Satsuma and R. Willox: “Con-
structing lump-like solutions of the Hirota-
Miwa equation”, J. Phys. A 40 (2007)

12619-12627.
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theory approach to integrable systems,
CIMPA-UNESCO-Pondicherry
ment school on Discrete Integrable Sys-
tems, Pondicherry, India, 2003 0 2 0. (O
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. A generalized Tzitzeica equation and its

discretization, ISLAND 2 — Discrete Sys-
tems and Geometry, Isle of Arran, United
Kingdom, 2003 O 6 O .
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nonlinear PDE’s; The Fifth East Asia
PDE Conference, Osaka University
Nakanoshima Center, 2005 0 1 0.

From canonical bilinear forms to bi-
hamiltonian structures, 00000000
ooo0oodoUoooooooooooo
ooooogo,0ooo,20060 110.

. Local Darboux transformations and geo-

metric crystals, ISLAND 3 — Algebraic as-
pects of integrable systems, Islay, United
Kingdom, 2007 0 00O .
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1. Depelopment of distance learning system

2. Development of research information ser-
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(2005) pp.1-13.

2. K. Asou, T. Namiki “0 0 0000000
000000007, 0000000000
1463 (2006) pp.4-12.
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(I). Number theory.

viding the degrees of the class numbers of

On the components di-

algebraic number fields.

(IT). Characterization of representations of fi-

nite groups by their character values.
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I have studied the difference between locally
linear group actions and smooth ones on 4-
In the last year I showed that

the locally linear pseudo-free actions of cyclic

manifolds.

groups of odd prime order on topological 4-
manifolds with type-II intersectoin form have
algebraically the finite dimensional virtual lin-
ear representations which correspond to the G-
indices of Dirac operators. In this year I tried
to find the topological substance of the repre-
sentations, but I did not unfortunately obtain

anything.
B.OODOO

1. K. Kiyono and X.-M. Liu : “On spin alter-

nating group actions on spin 4-manifolds”,
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J. of Kor. Math. Soc. 43 (2006), 1183 —
1197

2. K. Kiyono :

n
group actions on #.52 x 52”7, in preparation.
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I have been trying to have a better understand-
ing of various topological invariants associated
with topological field theories from the view-
point of ”Bo-kuukan”. For that purpose, I have
been studying the structure of the semi-infinite
equivariant cohomology and “the semi-infinite
equivariant K group” of the loop space of a
symplectic manifold. In the last few years, I
found that there exists a natural action of dif-
ference operators on the equivariant K group of
the loop space of a symplectic manifold, and I
obtained the corresponding difference equation
and its solutions in the case of a toric manifold
and its complete intersection. As a result, I
found that the difference equation and its solu-
tion so obtained are a kind of ”qg-analogue” of
the differential equation and its solutions asso-
ciated with their quantum cohomology. Using
my formulation, the same consideration seems
to be possible also in the case of the equivariant
elliptic cohomology, and I have been studying
to clarify what kind of structures we obtain in

this case.
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Bonatti-Langevin constructed an example of a
transitive Anosov flow that is transverse to an
embedded torus but is not conjugate to the sus-
pension flow of any Anosov map on 72. On
the other hand, Fried showed that any tran-
sitive Anosov flow is obtained by a surgery
of a pseudo Anosov map on a closed surface
along closed orbits. Kamatani, Noda and I
showed that the Bonatti-Langevin’s example is
obtained by operating Fried’s construction for
a braid of four points on S?. We also gener-
alized this and obtained countably many such

examples.

We denote the space of immersions from a circle
to a plane by Imm(S!,R?). The space B of
planar curves is obtained by means of forgetting
the parameter of the immersions, namely, B =
Imm(S*, R?)/ Diff " (S'). We denote by B* the
space of planar curves with the rotation number
k. Michor and Mumford showed that B* is
contractible for k& # 0. Michor and I studied
the homotopy of the space B°, and showed that
m1(B%) = Z, ma(BY) = Z, m(B%) = 0 (k > 3).

Mitsumatsu, Miyoshi, Mori and I studied on
Thurston’s inequality for openbook foliations.
We constructed a family of openbook foliations
that satisfy Thurston’s inequality and a fam-
ily of openbook foliations that do not satisfy

Thurston’s inequality.

A Lie group G is called locally smoothly per-
fect with degree at most m if there exist an



neighborhood v of the identity and a smooth

7gm7 hm)
such that g = [g1,h1] © -+ © [gm, hm], Where

map o: v — Gy, o(g) = (g1, h1,. ..

G is the identity component of G. Haller, Te-
ichmann and I showed that Diff (M™) is locally
smoothly perfect with degree at most 4(n + 1)

for any n-dimensional manifold M™.

In a research project led by Uehara, to clar-
ify the molecular pathophysiology of diabetic
retinopathy, we performed comprehensive gene
expression analysis of the mouse retina under
diabetic conditions with an in-house cDNA mi-
croarray. I handled the assay for multiple mi-

croarrays with different conditions.

From November 2007, I take part in a project
“Translational Systems Biology and Medicine
Initiative” and study contributions of mathe-

matics for bioinformatics.

B.OOOO

1. 0000,000,00000,0000,0
000,0000,0000,0000, 0
000,0000,000,0000 : “00
0cDNAOODODODOOOOODOOOOODO
000000000000000”, 000
000,0000000,560 20 (2005)
85-89.

2. Nanami Adachi-Uehara, Masaki Kato,
Yoshinori Nimura, Naohiko Seki, Aki-
nori Ishihara, Eriko Matsumoto, Kat-

suro Iwase, Satoko Ohtsuka, Hiroki Ko-
dama, Atsushi Mizota, Shuichi Yamamoto,
Emiko Adachi-Usami, Masaki Takiguchi :
“Up-regulation of genes for oxidative phos-
phorylation and protein turnover in dia-
betic mouse retina”, Experimental Eye Re-
search, Elsevier, Vol. 83 (2006) 849-857.

. Hiroki Kodama, Peter W. Michor : “The
homotopy type of the space of degree 0
immersed plane curves”, Revista Matem-
atica Complutense, Facultad de Ciencias
Matematicas Universidad Complutense de
Madrid, Vol. 19 no. 1 (2006) 227-234.

. Shigeyuki Kamatani, Hiroki Kodama,
Takeo Noda : “A Birkoff Section for
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the Bonatti-Langevin Example of Anosov
Flows”, Proceedings of the International
Conference Foliations 2005, World Scien-
tific Publishing Co., (2006) 229-243.

c.oooo

. On Thurston’s inequality for openbook fo-
liations I, II, Geometry Seminar, Univer-
sitat Wien, Vienna, Austria, 2004 O 10 O
200,270.

. On commutators of diffeomorphisms, FO-
LIATIONS 2005, Uniwersytet Lodzki,
Lodz, Poland, 20050 6 0 200 .

. Smooth representations of diffeomorphism
groups by commutators, 00000000
oo,00,20050 120 190.

. The homotopy type of the space of degree
0 immersed plane curves, Le séminaire de
mathématiques du LMAM |, Université de
Bretagne-Sud, Vannes, France, 2006 00 2
0 240.

. The homotopy group of the space of degree
0 immersed plane curves, Séminaire de
Géométrie, Université Bordeaux 1, France,
20060 30 30.

. The homotopy group of the space of degree
0 immersed plane curves, 0000000
O,000000D0D00000000d, 2006
0100 270.

. The homotopy group of the space of degree
0 immersed plane curves, 0000000
oooo,ooo0,20060 120 40.

. The homotopy group of the space of de-
gree 0 immersed plane curves, ”Foliations,
Topology and Geometry in Rio”, PUC
Rio, Rio de Janeiro, Brazil, 2007 0 8 0 7
0.

. 00000000 Thurston OO OOODOO
01, 0000b0000000,0b0000
ooboooooon, 20070 100 300.

10. 000OO0OO0oO0oobOOobOobobooobooo
o,0o0oocooboooog,ooad, 2007

Oo11o0e60.
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00000000000 (Foreign Visiting (Associate) Professor)

0O D000 (Visiting Professor)

Dmitry Kaledin

A. Research Summary

Worked on homological aspects of mnon-

commutative geometry, and specifically on
Hochschild homology (Cartier operators, non-
commutative Hodge-to-de Rham degeneration)
and cohomology (Deligne Hochschild Cohomol-
ogy conjecture, relation to the theory of braided
categories and the notion of the Drinfeld dou-
ble).
Soibelman which claims that the Hochschild-
to-cyclic, a.k.a. Hodge-to-de Rham spectral se-

Proved the conjecture of Kontsevich-

quences degenerates for any smooth compact
DG algebra A* concentrated in non-negative
degrees (preprint arXiv:math/0611623, final
version of Fri, 30 Nov 2007). For the proof,
developed and used a version of the Cartier
isomorphism valid in the non-commutative set-
ting, and the method of Deligne-Illusie of re-
duction to positive characteristic. Currently
studying the relations between these results
and the Topological Cyclic Homology theory.
Also studying related structures on Hochschild

cohomology in positive characteristic.

B. Articles

. Kaledin, D. “Symplectic singularities from
the Poisson point of view”. J. Reine
Angew. Math. 600 (2006), 135-156.

. Kaledin, D.; Lehn, M.; Sorger, Ch. “Sin-
gular symplectic moduli spaces”. Invent.
Math. 164 (2006), no. 3, 591-614

. Kaledin, D. “On the coordinate ring of a
projective Poisson scheme”. Math. Res.
Lett. 13 (2006), no. 1, 99-107.

. Bezrukavnikov, R.; Kaledin, D. “Fedosov
quantization in algebraic context”. Mosc.
Math. J. 4 (2004), no. 3, 559-592.

. Bezrukavnikov, R. V.; Kaledin, D. B.
“McKay equivalence for symplectic resolu-

tions of quotient singularities”. (Russian)
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Tr. Mat. Inst. Steklova 246 (2004), Al-
gebr.
20-42; translation in Proc. Steklov Inst.
Math. 2004, no. 3 (246), 13-33.

Geom. Metody, Svyazi i Prilozh.,

. Ginzburg, Victor; Kaledin, Dmitry “Pois-
son deformations of symplectic quotient
singularities”. Adv. Math. 186 (2004),

no. 1, 1-57.

. Kaledin, D. “On crepant resolutions of
symplectic quotient singularities”. Selecta
Math. (N.S.) 9 (2003), no. 4, 529-555.

C. Talks

. “Filtered derived categories and deriva-
tors”, at “Algebraic Geometry and Com-
mutative Algebra”, Tokyo, University of
Tokyo, Dec. 2007.

. “Deligne Conjecture and the Drinfeld dou-
ble”, at “Categorical Aspects of Algebraic
Geometry in Mirror Symmetry”, Kyoto,
RIMS, Dec. 2007.

. “Del Pezzo surfaces and Non-commutative
Geometry”, at “Complex geometry in Os-
aka”, in honor of A. Fujiki’s 60-th birth-
day, Osaka, Nov. 2007.

“Non-commutative Hodge-to-de Rham
degeneration and the non-commutative
Cartier map”, at Kinosaki annual alge-

braic geometry meeting, Oct. 2007.

. “Tensor categories in Non-commutative
Geometry”, at “Categories in Geometry,
Split, Croatia, Sep. 2007

. “Deligne Conjecture and the Drinfeld
double”, at “Symplectic Geometry and
Physics”, Ziirich, ETH, Sep. 2007.

“Cartier operators in Cyclic homology”, at
“Modular forms and Moduli Spaces”, St.
Petersburg, Russia, Euler Institute, Jul.
2007.



8.

10.

“Deligne Conjecture and the Drinfeld dou-
ble”, at “Workshop on Homological Mirror
Symmetry and Applications II”, Prince-
ton, IAS, Mar. 2007.

“McKay correspondence in the Symplec-
tic case”, at “Generalized McKay Corre-
spondences and Representation Theory”,
Berkeley, MSRI, Mar. 2006.

“Geometry and Topology of Symplectic
Resolutions”, 3 talks, at the AMS ten-
yearly Algebraic Geometry Meeting, Seat-
tle, Aug. 2005.

D. Lectures

1.

“Homological methods in Non-
Commutative Geometry”, lecture course
in the University of Tokyo, 11 lectures in
2007/08 on 16.10.07, 30.10.07, 06.11.07,
13.11.07, 20.11.07, 27.11.07, 10.12.07,
08.01.08, 15.01.08, 22.01.08, 29.01.08.
Preliminary lecture notes available at
http://imperium.lenin.ru/~kaledin

/math /tokyo/.

“Beilinson Conjectures in the Non-
Commutative setting”, 2 lectures at the
NATO Advanced study institute on finite
fields, Goettingen, June 2007 (25.06.07
and 28.06.07).
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“Statistical method in genetic linkage analysis
— Adjusting the multiplicity of tests”

In the QTL analysis or the detection of segre-
gation distortion for experimental crossing, a
huge amount of maker loci are investigated si-
multaneously. Therefore, adjusting the multi-
plicity of tests is needed. We study methods for
the adjustment by means of the non-linear re-
newal theory or the sequential analysis includ-
ing the case where the markers are not equally-

spaced.

B.OOOO

1. A. Oka, T. Aoto, Y. Totsuka, R. Taka-
hashi, M. Ueda, A. Mita, N. Sakurai-
Yamatani, H. Yamamoto, S. Kuriki, N.



. S. Kuriki :

Takagi, K. Moriwaki and T. Shiroishi :
“Disruption of genetic interaction between
two autosomal regions and the X chro-
mosome causes reproductive isolation be-
tween mouse strains derived from different
subspecies”, Genetics 175 (2007) 185-197.

. W. Gao and S. Kuriki : “Testing marginal
homogeneity against stochastically or-
dered marginals for r x r contingency ta-
bles”, J. Multivariate Anal. 97 (2006)

1330-1340.

“Asymptotic distribution of
inequality-restricted canonical correlation
with application to tests for independence
in ordered contingency tables”, J. Multi-
variate Anal. 94 (2005) 420-449.

. N. Uemura, S. Kuriki, K. Nobuta, T.
Yokota, H. Nakajima, T. Sugita, and
Y. Sasano : “Retrieval of trace gases
from aerosol-influenced infrared transmis-
sion spectra observed by low-spectral-
resolution Fourier-transform spectrome-

ters”, Applied Optics 44 (2005) 455-466.

. S. Kuriki and A. Takemura : “Tail proba-
bilities of the limiting null distributions of
the Anderson-Stephens statistics”, J. Mul-
tivariate Anal. 89 (2004) 261-291.

. A. Takemura and S. Kuriki :
bility via tube formula when critical radius
is zero”, Bernoulli 9 (2003) 535-558.

“Tail proba-

. T. Miwa, A. J. Hayter, and S. Kuriki :
“The evaluation of general non-centred or-
thant probabilities”, J. Roy. Statist. Soc.
B65 (2003) 223-234.

c.oogg

1. Multiplicity adjustments in detecting re-

productive barriers caused by loci inter-
actions, First joint meeting between In-
stitute of Statistical Science, Academia
Sinica, Taiwan and the Institute of Statis-
tical Mathematics, Tokyo, 2007 0 11 0.
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. Euler characteristic heuristic for approx-

imating the distribution of the largest
eigenvalue of an orthogonally invariant
random matrix, The 2nd International
Symposium on Information Geometry and
its Applications, Univ. Tokyo, Tokyo, 2005
01200
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(1)Development of dedicated hardware for inte-
ger factoring and evaluation of the security of
RSA cryptosystems via factoring experiments
using the device. (2)Evaluation of the secu-
rity of knapsack cryptosystems via cryptanal-
ysis experiments using low-density attack and

its improvements.

B.OOOO

1. Takeshi Shimoyama and Tetsuya Izu and
Jun Kogurell “Implementing a Sieving Al-
gorithm on a Dynamic Reconfigurable
Processor”, SHARCS 1 (2005).

2. Tetsuya Izu and Kiyomitsu Katou and
Jun Kogure and Satoshi Nishimura and
Takeshi Shimoyamall “Implementation of
the Sieving Step in the Number Field Sieve
Method on a Dynamic Reconfigurable Pro-
cessor”, JWIS 1 (2006) 525-534.

3. Tetsuya Izu and Jun Kogure and Takeshi
Koshiba and Takeshi Shimoyamall “Low-
density attack revisited”, Des. Codes

Crypt. 43 (2007) 47-59.

4. Jun Kogure and Toshiya Nakajimd]“Some
experimental aspects of CVP oracle attack
on knapsack cryptosystems”, LLL425 1
(2007) 344-348.

5. Tetsuya Izu and Jun Kogure and Takeshi
Shimoyamald “CAIRN 3: An FPGA Im-
plementation of the Sieving Step with the
Lattice Sieving”, SHARCS 3 (2007) 33-39.

6. Takeshi Shimoyama and Tetsuya Izu and
Jun Kogurd] “CAIRN 2: An FPGA Imple-
mentation of the Sieving Step in the Num-
ber Field Sieve Method”, CHES LNCS
4727 (2007) 364-377.

7. 0000000 O0ODOOOO0“0oDOOooon
000007, IEICE Fundamentals Review
3 (2008) 58-70.

8. 000D DODO ODL DOoO“ChOonoDb
goooooooor,ooobooooo
(2008) , to appear.
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oooooobooooo OOoOoooogg, NTS, 2007.2.

2. 00000,00000000 0000004
0000000, RBB PRESS, 2005.8.

4.000,0000000000000000
00000000000000000, 0
00000: 0000000000000
P2P 000 (20070 30), 0000000
00000000000(2007040),00
0000000000000000(20070
50),0000000000000000
00(20070 60), 00000000000
0000000(20070 70),000000
0000000000000000(20070
80),0000000000000000
00000(20070 90), 00000000
OO0 NGNOOODODODODOOO (20070 10
0),00000000000000000
000(20070 110), 000000000
(20070 1210).

O We have tired to clarify the conclusion in the
previous year that the mathematical science
in the Internet obviously has been the driving
force of the 3rd. industrial revolution. We have
invited the most active people in the most ad-
vanced Internet industry in summer semester
mainly, and then they provided the hot top-
ics for our discussion and deeper recognition.
As the summer training camp, we have dis-
cussed about the application case study of the
mathematical science in the Internet, such as
encryption, security, search engine, and adver-
tisement. As the same as the previous year, we
have categorized the Internet technologies into
3 technologies, such ag’ the Internet infrastruc-
ture itself” ,“ this side of the Internet” | and
“ the other side of the Internet” . We have made
various kinds of principles of material science
in these 3 categories. Broadband/Mobile tech-

nologies have evolved from Dial-up/2G Mo-

c.ooon

1. Asia Broadband Summit20030 200402005

oooo
bile technologies in“ the Internet infrastruc-

ture itself” , and the hottest topics are now 2. 0000000000000044 2003
IP-Broadcasting/NGN/WiMAX technologies.,
especially WIMAX this year. HTML/XML
browsers have emerged from character based 4. IPv6 Technical Summit 2003 O O O 2005

3. WIRELESS JAPAN 2003

presentations like e-mail in“ this side of the 5. 00000000000 20040000
Internet” , and main theme is now how to per-
form full motion video code conversion. Es- 6. IpO L OO0O 2004

pecially the P2P technologies have emerged in v 0000 ITO00IPV6O 0000000

the category this year. Web2.0 technologies for 92004

“ Long Tail” have evolved from Webl.0 tech-

nologies for“ Portal” in“ the other side of 8. IpveOO0OOOO0O 2004
the Internet ” , and we are now seeking for the 9. 0000000000 000000 2004
next generation technologies like® Web X.0”

as it were. However“ a human being or an 10. 0000000000000O0O0000O0
enterprise " becomes the object of the category oooooo 2004

rather than® the words” for search engines. 11, 0000Oo0000O000000oon
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. periodic solutions for Hamilton-Jacobi
-Bellman equation

—as a description of investment cycles

. analysis of nonlinear integral functionals

—as a foundation of calculus of variations
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1. Abstract bifurcation theorems: a unified

approach (preprint)
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The morphological prediction of a crystal
is interdisciplinary and is related to various
subjects, transport and diffusion phenomena,
physical chemistry of surface and interface, nu-
cleation, chemical reactions, convection sur-
rounding a crystal, and phase transformation,
which involves a lot of mathematical problems.
The formation of patterns during the growth of
a crystal is a free-boundary problem in which
the interface that separates the crystal from
a nutrient phase moves under the influence of
nonequilibrium conditions. The resulting pat-

terns depend markedly on conditions in the



nutrient phase, e.g. temperature and concen-
tration, which influence the growth speed of
each element of the interface. Furthermore, the
growth speed of each element also depends on
the local geometry of the interface, specifically
on the interface curvature and the orientation

of the interface relative to the crystal axes.

My recent subjects are as follows:

1. We propose a model of self-oscillatory
growth to explain the appearance of pat-
terns with period structures during growth
of a crystal under constant external condi-
tions, such as temperature, concentration
and convection. The model takes into ac-
count a hysteresis behavior of interface ki-
netic processes at a rate determined by
the deviation from the local equilibrium
temperature. Self-oscillatory growth oc-
curs because of the coupling of interface ki-
netics to the transport of latent heat from
the interface under constant growth condi-

tions.

2. Chondrules are small particles of silicate
material of the order of a few millimeters
in radius, and are the main component of
chondritic meteorite. We present a model
of the growth starting from a seed crys-
tal at the location of an outer part of pure
melt droplet into spherical single crystal
corresponding to a chondrule. The forma-
tion of rims surrounding a chondrule dur-
ing solidification is simulated by using the
phase field model in three dimensions. Our
results display a well developed rim struc-
ture when we choose the initial tempera-
ture of a melt droplet more than the melt-
ing point under the condition of larger su-
percooling. Furthermore, we show that the
size of a droplet plays an important role in

the formation of rims during solidification.

3. We study the time dependent behavior of
local slope density on the growing macro-
scopically flat facet under a given nonuni-
formity in supersaturation along the sur-
face by means of the characteristics for a

first order partial differential equation of
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growing surface and show that the asymp-
totic behavior of local slope density can be
determined by the variation of reciprocal
of supersaturation under the conditions of
stability.
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1. 0000,0000,0000,0000,0

O0,“c00oboooooooooon
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.00 00,00 00,00 00, 00
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O00O0O00oOoOO0 Jge-D-I1(2003)1420-
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. Y. Furukawa, E. Yokoyama, Y. Nishimura,

J. Ohtsubo, N. Inohara and S. Nakatusno,
“Visualization of a thermal diffusion field
around a single ice crystal growing in su-
percooled water under a short-term micro-
gravity condition”, J. Jpn. Soc. Micrograv-
ity Appl. 21(2004)196-201.

. Y. Furukawa and E. Yokoyama, “Morpho-

logical instability on an ice disk”, J. Jpn.
Soc. Microgravity Appl. 21(2004)217-223.

.0o000,“coooooooooor, 00O

ugbobog,gobooaoobooaboboan,
0000 O 2004)340-341.

. Y. Furukawa, N. Inohara and E.

Yokoyama, “Growth patterns and in-
terfacial kinetic supercooling at ice/water
interfaces at which anti-freeze glycopro-
tein molecules are adsorbed”, J. Crystal
Growth 275 (2005)167-174.

. K. Matsumoto, T. Irisawa, M. Kita-

mura, E. Yokoyama, Y. Kumagai and
A. Koukitu, “Effective distribution coef-
ficients of an ideal solid solution crys-
tal: Monte Carlo simulation”, J. Crystal
Growth 276(2005)635-642.
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000000 0007007, 00000
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10.

Y. Furukawa, E. Yokoyama and W. Shi-
mada, Morphological instability on an
ice crystal growing in supercooled water,
Studies on Crystal Growth Under Micro-
gravity, Editors Y. Hayakawa and Y. Fu-
rukawa, Research Signpost, ISBN: 81-308-

0025-X (2005) 165-186.

K. Matsumoto, T. Irisawa, E. Yokoyama
“Growth of a bi-

nary ideal solid solution crystal studied

and M. Kitamura,

by Monte Carlo simulation”, J. Crystal
Growth 310(2008)646—654.
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. Formation of rim patterns surrounding

a chondrule during solidification using a
phase filed mode, Interface mineralogy,
Sendai, Japan, September(2005).
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face mineralogy, Sendai, Japan, Septem-
ber(2005).

. Self-oscillatory growth of a crystal con-

trolled by interface kinetics and trans-
port process, Japan-Netherlands Sympo-
sium on Crystal Growth: Theory and in
situ Measurements, invited, Helvoirt, The
Netherlands, March(2006).

. Oscillatory growth of a crystal controlled

by interface kinetics and transport process,
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. Formation of rims surrounding a chondrule

during solidification in 3- dimensions using
the phase field model, 0 10000000
oooopboo,00000000000
0ooO,20060 120.

. A model of self-oscillatory growth of ice

crystals in antifreeze glycoprotein solu-
tions, American Physical Society March
Meeting, Denver, USA (2007).

stability of a growing
faceted crystal, 6th International Congress
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15th International Conference on Crys-
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ference on Crystal Growth, Salt Lake City,
USA, August(2007).

A theoretical study of the kinetic effect of
AFGP adsorption on ice, American Chem-

ical Society National Meeting, Boston,
USA, August(2007).

go

0000000000 N: 0000000
0000000000000000000
00000000000000000000
(0oooo)

F.OOOOODOO

1.

2.

3.

4.

oboobooooooooobobooobooo
oo

oboooboooooao

ICIAMO7, DO OOOOOODODODOOOO
gog

oboooooooooobooboobobon
ooooooobo 20070 120



000000 (Foreign Researcher)

(BOWEN Mark)
A.000OO

I undertake research in nonlinear partial differ-
ential equations (typically of high-order), ex-
ploiting a combination of analytical and nu-
merical techniques in their study. Recently, I
have been primarily focussed on problems aris-
ing from the study of interfacial dynamics de-
veloping under motion-by-curvature. The mo-
tion of an interface through, for instance, a per-
turbed cylindrical domain, generates a num-
ber of interesting mathematical problems. In
particular, stable periodic travelling waves (be-
ing a generalisation of the classical fixed-shape
travelling wave solution) can appear. I em-
ploy matched asymptotic asymptotic expan-
sions and other perturbation techniques to un-
derstand the solution dynamics over various
timescales. The results are then compared to,
and supported by, detailed numerical simula-
tions. I am also studying pulsating travelling
waves arising in other contexts.

I also have an interest in problems featuring
high order degenerate diffusion equations. Such
problems arise, for example, in the investiga-
tion of thin film flows driven by surface tension
and are important in modelling a variety of phe-
nomena appearing in the physical and natural
sciences, as well as from industry. The high
order nature of these problems introduces par-
ticular difficulties from both analytical and nu-
merical standpoints. My research, with a num-
ber of international collaborators, has led to
publications investigating both the mathemat-
ical structure of these high-order equations and
also their applicability to physical process con-

trol, such as in ink-jet printing.

B.OOOO

1. M. Bowen and H. Matano:“Curvature
driven interfacial dynamics in a perturbed

channel (in preparation)
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2. M. Bowen and J. R. King: “Self-similar be-
haviour of the thin film equation with ‘dam

break’ initial conditions (in preparation)

. M. Bowen and J. R. King: “Capillary Flow
in a Corner with a Variable Source (in

preparation)

. M. Bowen and T. P. Witelski: “The linear
limit of the dipole problem for the thin film
equation, STAM J. Appl. Math. (2006),
66:1727-1748

. B. Tilley and M. Bowen: “Thermocapillary
control of rupture in thin viscous fluid
sheets, J. Fluid Mech. (2005), 541:399-408

. M. Bowen, J. Sur, A. L. Bertozzi and
R. P. Behringer:“Nonlinear dynamics of
two-dimensional undercompressive shocks,

Phys. D (2005), 209:36-48

. GJB van den Berg, M. Bowen, J. R. King
and M. M. A. El-Sheikh: “The self-similar
solution for draining in the thin film equa-
tion, Euro. J. Appl. Math. (2004), 15:329-
346

. T.P. Witelski and M. Bowen:“ADI
schemes for higher-order nonlinear dif-
Math.

fusion equations, Appl. Num.

(2003), 45:331-351

c.oooo

1. “Two
Marangoni

BAMC, 2003 (Southampton).

of

and gravity driven films”

dimensional instabilities

. “Self-similar behaviour of the thin film
equation with ‘dam break’ initial condi-
tions” BAMC, 2004 (UEA)

“Backward similarity solutions of the sec-
ond kind for the thin-film equation”
BAMC, 2005 (Liverpool).



4. “T'wo  dimensional instabilities  of
Marangoni and gravity driven films”
APS Division of Fluid Dynamics Annual
Meeting, 2001 (San Diego).

5. “The Dam-Break Problem for Capillary-
Driven Viscous Flow” ICIAM, 2003 (Syd-

ney).

6. “Large time asymptotics for the one-
dimensional thin film equation” Nonlinear
Dynamics of Thin Films and Fluid Inter-
faces, 2003 (Banff).

7. “Backward similarity solutions of the sec-
ond kind for the thin-film equation”, 2005
(Kusatsu)

8. “Non-classical shock dynamics in driven
thin film flows” Singularities Arising in
Nonlinear Problems, 2005 (Kyoto).

9. “The Dipole Problem for the Thin Film
Equation” NSC Spring Workshop — Com-
plex Dynamics in Physics, Chemistry and
Biology, 2007 (Sapporo)

gbooobooooon
O (NICOLE Marc-Hubert)
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I studied arithmetic geometry of Shimura vari-

eties.

B.OOOO

1. Nicole, M.-H., Vasiu, A. Traverso’s Isogeny
Conjecture for p-divisible Groups, Rend.
Sem.Mat.Univ. Padova, vol. 118, 2008,
73-83.

2. Nicole, M.-H., Vasiu, A. Minimal Trunca-
tions of Supersingular p-divisible Groups,
Indiana Univ. Math.J., 56, no. 6, 2007,
2887-2898.

3. Nicole, M.-H., A Geometric Interpreta-
tion of Eichler’s Basis Problem for Hilbert
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Modular Forms, Algebraic Number The-
ory and Related Topics (O O, 2005), 00
00000000, p.108-118, 2006.

c.oooo

1.

[ The Ribet Exact Sequence for Quater-
nionic Shimura Varieties” , 6th conference
on number theory in Hiroshima” , 00O, O
oooooo 23-260;

.“ Traverso’s Truncation Conjectures for p-

divisible groups: an update” , 00000
0O0,000,00,0000000000;

.“ The Ribet Exact Sequence for Quater-

nionic Shimura Varieties” , Automorphic
representations and Shimura varieties” , O
O,0000000 30-310;

.“ La suite exacte de Ribet pour les variétés

quaternioniques de Shimura” , 00000
oo0oo,0000,0000,00000
ooooo;

Revisiting Eichler and Doi-Naganuma
with Hilbert Modular Varieties” , 0O O
Oo0o0,0000,000000D0O

Traverso ' s Truncation Conjectures for
p-divisible Groups” , Recent Developments
in the Arithmetic of Shimura Varieties and
Arakelov Geometry, CRM (Barcelona),
Spain, 00O O0ODOO.

Geometric Avatars (mod p) of Trace
Equalities” , Seminar on Work in Progress,
Conference on Recent Developments in
the Arithmetic of Shimura Varieties and
Arakelov Geometry ” , CRM (Barcelona),
Spain, 0000000,

. 7"A Geometric Interpretation of FEich-

ler’s Basis Problem for Hilbert Modular
Forms”, 00O O0O0OO,0000,0000
ooo;

. 7A Geometric Interpretation of Eichler’s

Basis Problem for Hilbert Modular Forms
»,00,000D000000,0D04000
ogad
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11.

12.

”A Geometric Interpretation of Eichler’s
Basis Problem for Hilbert Modular Forms
" RIMS Symposium on Algebraic Number
Theory and Related Topics” , OO, OO
oooooo;

”A  Geometric Interpretation of Eich-
ler’s Basis Problem for Hilbert Modular
Forms”, ArakelovO OO OO O0OO0OO0OO
00, CRM (Barcelona), Spain, 0000
good

”A  Geometric Interpretation of Eich-
ler’s Basis Problem for Hilbert Modular
Forms”, 00000000, Univ. degli studi
di Milano, Italia, 000 O000O0OO
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1.

G.

1.

2.

“ Shimura curves and the p-adic Langlands
programme for GL(2)" , groupe de travail,
g0o00oO0O0oO0oO0oOoOoOo0O0O0O0O0

. -Co-organization of the weekly graduate

student seminar, 00000000000
ooo;

. -Co-organization of the student session,

Canadian Number Theory Association
meeting, OO0 O0O000OO;

. -Co-organization of the ISM Conference,

McGil U, 00000D0DOODODOO.

oo

00000 FQRNT postdoctoral travelling
fellowship, 2008-2010;

JSPS Postdoctoral Fellowship, 2005-2007;
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00 OO (SAKASAI Takuya)
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1. 000DOooooooooooooooo,
0 300000000, open book genus, ho-
mology cylinder genus 00000000000
O,00000oo00ooooo.oog,0oo
O000,0 30000000 torsion linking
form 0000000000 OOOOO0OOOO
go,1o000boboobobuoboooa
OO0 2000000000000000000O
0O0D0D0O0OO000O0. 0d, homology cylinder
genus 0 10000000000, O000000O
0000 SL(2,Zz)00000OooOoOoooO,
0O0,0000000D0000,0000000
oo0ooooooooooo.

2. 000 Alexande OO OOOOODOOOO,
00000000000 stringlink 00000
O00.000,stringlink 000000000
gooooooooooOO,000000000
goooooao.

3. 000 Alexander 000000000000
oooooooodg,oo0oooooo, o
Oo0ooooooooooooooooooon.
gooooboooooooobooboooa
ooodg,0o00000g0gooooooo. o
Oo00oo0ooooooooooooooon
ao.

4. OO0O0DOO0OO0OOOOOOOOOoOoOooOO
ooooooDoUooDoOoooooo. oooo
Seifert 000000000, 000000000
goooooobooooooooobooo,a
000000000 homological fibered knot O
oo000.000,00000000000,00
000000000000 Magnus 000 Rei-
demeister torsion 0 0 O O homological fibered
knot 0000, 0000 sutured manifold O O
Oo00oo0ooooooooooooooon
oo.

I am studying the structure of the mapping

class groups, groups of homology cobordisms of
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surfaces and related invariants of 3-manifolds.
In this academic year, I obtained the following
results.

1. As an application of the theory of homology
cobordisms of surfaces, I defined two kinds of
genus invariants of a closed 3-manifold called
open book genus and homology cylinder genus
and observed their fundamental properties. In
particular, I showed that the homology cylin-
der genera is related to the torsion linking form
on a 3-manifold and the clasper surgery the-
ory. Explicit computations were also done for
3-manifolds whose first homology have no tor-
sion or are generated by at most two elements.
We can observe that 3-manifolds with homol-
ogy cylinder genus 1 are arising from the clas-
sical theory of the conjugacy decomposition of
SL(2,Z). More relationships between homol-
ogy cylinder genus and number theory can be
expected.

2.

noncommutative Alexander invariants to string

I applied the framework of the theory of

links and gave an infinite series of integer-
valued homomorphisms which are all non-
trivial and independent each other.

3. (joint work with Yusuke Kiriu) We improved
our computer program for direct calculations
We

took part in a conference of computer alge-

of noncommutative Alexander invariants.

bra and communicated with experts to obtain
a new viewpoint for our research. More studies
are needed.

4. (joint work with Hiroshi Goda) We gave an
application of the theory of homology cobor-
We deter-

mined which knots give homology cobordisms

disms of surfaces to knot theory.

when we cut them along their Seifert sur-
faces and named such knots homological fibered
knots. Using the Magnus representation and
Reidemeister torsions for homology cobordisms
of surfaces, we gave a new method for estimat-
ing handle numbers of sutured manifolds asso-
ciated with homological fibered knots. Good

examples were also given.



B.OOOO 2. Homology cobordisms of surfaces and au-
tomorphisms of the acyclic closure of a free
1. T. Sakasai: “The Johnson homomorphism group, 10000000000 /00000
and the third rational cohomology group 00o00D,0000000D00O,00000,
of the Torelli group”, Topology and its Ap- 20070 10.
plications, Elsevier 148 (2005), 83-111.
3. 0000D000DO0OO0O0D0O0 acyclic clo-
. T. Sakasai: “Homology cylinders and the sure 00000, 0000000000,0
acyclic closure of a free group”, Algebraic 0oog,20070 50.
& Geometric Topology, 6 (2006), 603-631.
4. Higher-order Alexander invariant 0 0 0O
. T. Sakasai: “The second Johnson homo- 0000000,000000000000
morphism and the second rational coho- oo00,0000,20070 60.
mology of the Johnson kernel”, Mathemat-
ical Proceedings of the Cambridge Philo- 5. Hooooboooobooioboon
sophical Society, 143 (2007), 627 648. ooooooooooo,oobooooo
oooOooOoOoOo,0000,20070 70.
. T. Sakasai: “Higher-order Alexander in-
variants for homology cobordisms of a 6. Computations of noncommutative Alexan-
surface”, Intelligence of Low Dimensional der invariants, 1D OOOODDOOOOD
Topology 2006, Series on Knots and Ev- 2007, 0000, 20070 9 0.
erything, World Scientific Publishing Co. . 000000000 000O00o0n0 300
40 (2007), 245-252. 000000000,00000 200700
. T. Sakasai: “The symplecticity of the noooooooooooooooooo,
Magnus representation for homology nooo, 20070 90.
cobordisms of surfaces”, Bulletin of the 8. 000000 DDDDDDOOOOO 300
Australian Mathematical Society, 76 000000000,000000000,
(2007), 421-431. 000000000 (0o0O0o0), 2007
. T. Sakasai: “Johnson’s homomorphisms 0100,
and the rational cohomology of subgroups 9. (00000000 O0O0O0O) Computations
of the mapping class group”, To appear in of noncommutative Alexander invariants,
the proceedings of “Groups of Diffeomor- Computer Algebra—Design of Algorithms,
phisms” (2007). Implementations and Applications, 0 0O O
. T. Sakasai: “The Magnus representation nooobooog, 20070 110,
and higher-order Alexander invariants for 10. Computations of noncommutative Alexan-
homology cobordisms of surfaces”, To ap- der invariants for string links, Tokyo-
pear in Algebraic & Geometric Topology Seoul Conference in Mathematics, 0 O O
(2008). 0,20070 110.
c.ogogg G. OO

2007 00000bO0o0obOOoooooo
1. (I) Johnson’s homomorphisms and the ra-

tional cohomology of subgroups of the
mapping class group of a surface, (IT) Ho-
mology cobordisms of surfaces and auto-
morphisms of the acyclic closure of a free
group, 100000000 OOOOOO,
dooooo,boooo, 20070 10.
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I have studied the representation theory of the
quantum algebras at roots of unity. The rep-
resentation theory of the quantum algebras is
almost the same as the one of the Lie algebras
if the parameter is generic. However, if the pa-
rameter is a root of unity, it is quite different
from the one of the Lie algebras.

In this year, I studied the necessary and suffi-
cient conditions for the tensor product of the
fundamental representations for the quantum
loop algebras of type A at roots of unity to be
irreducible. By using this result, we can con-
struct many finite-dimensional irreducible rep-

resentations for these quantum algebras.

B.OOOO

1. Y. Abe and T. Nakashima: “Nilpotent rep-
resentations of classical quantum groups at
roots of unity”, J. Math. Phys. 46 (2005),
no. 11, 113505 1-19.

. Y. Abe and T. Nakashima: “Evaluation
representations of quantum affine algebras
at roots of unity”, J. Math. Phys. 47
(2006), no. 8, 083514 1-28.

. Y. Abe: “Inductive Construction of Nilpo-
tent Modules of Quantum Groups at Roots
of Unity”, Tokyo J. Math. 30 (2007), no.
2, 351-371.

4. Y. Abe:“Tensor Representations for the
Quantum Algebras at Roots of Unity”, to
appear Int. Math. Res. Not.
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10.

. Nilpotent representations of quantum al-

gebras at roots of unity, 0 000 O 2004
oobooooboboooboo,booo, 3
0, 2004 0.

. Nilpotent representations of quantum al-

gebras at roots of unity, 0 7000000
oobooooboobooo,ogboobooono, e
0, 2004 0.

. Evaluation representations of quantum

affine algebras at roots of unity, 0 2 O
oooooooooo,0o0ooo, 20,
2006 O .

100000000000000000 eval-
wation 00, 00000 2006000000
0o0000O0,0000,30,20060.

. Evaluation representations of quantum

affine algebras at roots of unity, 0 90 0O
gooooooooooooo,ooooo
oo0oooooooo,s50, 2006 0.

. Evaluation representations of the small

quantum loop algebras, 2006 D O OO O
oooooo,0oopo0o0ooooo, 110,
2006 O .

. Tensor Product of the Fundamental Rep-

resentations for the Quantum Loop Alge-
bras of Type A at Roots of Unity, O 100
Ooooooooooooooo,ooo
ooooooooooa, 60,2007 0.

. Tensor Product of the Fundamental Rep-

resentations for the Quantum Loop Alge-
bras of Type A at Roots of Unity, Vertex
algebra in Tambara, 0000000000
ooo, 80, 20070.

. 100000000 A000000000

00000000000,00000 2007
00000000O0C0O0O0O0O0O0O00O,O
0o0o,90,20070.

Tensor product of the fundamental repre-
sentations for the quantum loop algebras
of type A at roots of unity, 00 O 000
Oooooo00,0000,100, 20070,
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Consider a 2-dimensional irreducible p-adic
representation of the absolute Galois group of
@, which is residually reducible. According to
Skinner-Wiles, such a representation is modu-
lar under a certain condition. I studied whether
the above representation exists or not. I also
studied the relation between the existence of
such a representation and the uniformness of
the Galois images associated to elliptic curves

over ().

B.OOOO

1. 00 OO0 : “On the lower bound of Galois
images associated to elliptic curves”, 0 0
OO0O0O000D0O 1451, 2005 0, 275-284

. K. Arai: “On the Galois images associated
to QM-abelian surfaces”, 0O OO OO0
Oo00oDoooooooooooooon
gogz20070 1000

K. Arai :

the Galois images associated to elliptic

“On uniform lower bound of

curves”, Journal de Théorie des Nombres
de Bordeaux 00000020070 1100

c.0o0n

1. On the lower bound of Galois images asso-
ciated to elliptic curves, 000000, O
ooo,110, 20040

. On the lower bound of Galois images asso-
ciated to elliptic curves, 00000000
oo00o,0000,120, 20040

. On uniform lower bound of the Galois im-
ages associated to elliptic curves, 0 000
0DoO0O00,0000,30, 20050
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. On uniform lower bound of the Galois im-
ages associated to elliptic curves, 0 0 00O
000,0000,40, 20050

. On uniform lower bound of the Galois im-
ages associated to elliptic curves, 0 00O
goooooooouoo,oooo, 90,
2005 O

.0000000000000000000
000000000000000,000
0ooo,0000,70, 20060

.4000000000000000000
0000000000000, 00000
0000,00000,90, 20060

. On the Galois images associated to QM-
abelian surfaces, 00000000000,
o000, 120, 20060

. B. Gross 0 O O O Heights and the Special
Values of L-seriesd 0 O O, Heegner point
O Gross-Zagier 000 O00O0,0000,10
0, 2007 O

10. Shimura Curves over @, Lectures on

Shimura Curves, 0 OO0, 100, 2007 O
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I studied the integration by parts formulae
for the pinned Wiener measure restricted on
a space of paths staying between two curves.
The boundary measures, concentrated on the
set of paths touching one of the curves once,
are specified. The polygonal approximation for
pinned Browniam motion is an useful approach
to this problem. In particular, to establish the
convergence of boundary terms, a uniform es-
timate is derived by means of comparison ar-
gument for a sequence of random walks condi-
tioned to stay between two polygons. Apply-
ing the Brascamp-Lieb inequality, the stochas-
tic integrals of Wiener type are constructed rel-
ative to the three-dimensional Bessel bridge or
the Brownian meander.

On the other hand, I studied the invariant den-
sity for a class of rational transformations from
the real line R into itself. We proved that the
invariant density can be written in terms of the
fixed point in C\ R or in terms of the periodic
point in C\ R with period 2. The explicit form
of the dencity allows us to obtain the ergodic
properties of the transformation.

In this year, I studied the optimal execution

problem in the market model, taking a price
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impact in consideration. We consider a market
model with several risky assets and one risk-
free asset. In this market, a trader executes the
holdings over a finite time interval. We consider
convex-cone-valued optimal strategies and de-
scribe the corresponding continuous-time value
function with respect to the trader’s optimiza-
tion problem. This is formulated as a stochastic
control problem and, under the basic assump-
tions on the convex cone and market impact, we
derive the value function of the continuous-time
model as the limit of the one of the discrete-
time model. We proved that the value function
satisfies the semigroup property and the conti-
nuity. We also showed that the value function
is characterized by a viscosity supersolution of
a certain Hamilton-Jacobi-Bellman equation.

I also studied the optimal execution problem
with rondom price impact. Rondom price im-

pact is formulated by using the subordinator.
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My study has focused on non-negative solu-
tions to the initial value problem surrounding
reaction-diffusion equations and systems. So-
lutions to such equations formally represent
various reaction-diffusion phenomena, includ-
ing temperature changes in substances that are
caused by chemical reactions, as well as changes
in the numbers of individuals that exist in a
mathematical ecology. There are two kinds of
research which I studied.

One is about the blow-up in finite time and the
global existence in time of the nonnegative solu-
tions of the equations and systems. Ever since
Hiroshi Fujita’s seminal work in 1966, much re-
search has been done in this area. In particular,
a number of researchers are still actively study-
ing the blow-up of solutions in finite time and
the existence of global solutions to reaction-
diffusion equations. In this talk, I am going
to discuss a few aspects of this vast area of
research, with special attention to evaluation
methods for blow-up and global solutions to
such equations.

The other is about the blow-up point for the
solutions blowing up in finite time. In particu-
lar, it has been understood that when the ini-
tial value have the maximal value in the space
infinity, there exist the case that the solution

blows up at space infinity.
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1. Purpose of research
Recent studies of mine are expressed by key
Traffic

flow means collective phenomena of many-body

words, "traffic flow” or "traffic jam”.

systems such as vehicular traffic, and in partic-
ular traffic jam on highways which occurs with-
out an evident cause like an accident. While the
density of vehicles is small, traffic jam does not
occur and each car can travel independently. In
contrast, if the density gets larger, traffic jam
occurs and we think of it as a phase transition
from free flow to traffic jam. Therefore, we plan
to investigate analytically the critical point of
density where traffic jam sets in, and to pre-
vent it with the help of the knowledge of the
mechanism. With no doubt, it will be of great
help to human society.

Traffic jam occurs not only in vehicular traf-
fic but also in almost every transportation,
such as flow of pedestrians, packet communica-
tions, and substantial transportation in biolog-
ical bodies. Then, it often causes serious diffi-
culties and a massive breakdown of the system.
For example, the Japanese government has es-
timated the economic loss due to traffic jam
in highway amounts to 12,000,000,000,000yen
for the year, and it is said that interrupted
flow in body is responsible for serious diseases
like Alzheimer disease. In my research on traf-
fic flow, I intend to study these various traffic
jams from the view of a unified theory, and in-
vestigate typical phenomena with mathemati-

cal models.



2. Research Achievements

In recent works on traffic flow, we understand
that traffic flow is characterized by the three
properties: ”particles in system have a finite-

» »

size body”, ”the particles move on in the same
definite direction”, "they have a time delay to
move”. As the density of particles increases,
the transport efficiency first increases but de-
creases after the density gets across the critical
point. Hence, we propose a traffic-flow model
that reproduce the phase transition at the criti-
cal density and investigate analytically the phe-

nomena it shows with numerical simulations.

2.1. Stochastic Optimal-Velocity model and the
phase transition

In the earlier stage of our research, we intro-
duce a stochastic model of traffic flow based
on a well-known model, the Optimal-Velocity
(OV) model proposed by Band et. al.(1995).
We extend the OV model to a stochastic ver-
sion, and then find a metastable state which
has a finite life-time and transits to another
stable state. Moreover, we also see that the
dynamical transition between these states oc-
curs by spontaneous symmetry breaking. The
OV model and the SOV model have a sensi-
tivity parameter that indicates the driver’s re-
sponse to traffic situation. We choose a simple
Optimal-Velocity function in order to estimate
analytically the dependency of the critical den-
sity on the sensitivity parameter, and have a
complete agreement with simulation data. In
what follows, we present the details.

The Optimal-Velocity model incorporates the
Optimal-Velocity function that gives the opti-
mal velocity according to the headway, and is

represented by a differential equation:
Tp = a[V(x,H_l — ) — a:n]

where x,, denotes the position of the nth car
at time t., and V(h) is the optimal-velocity
function. The left hand side of the equation
is the acceleration. Then, the right-hand side
means that it is positive if the present velocity
is smaller than the optimal velocity and is neg-
ative if it is larger. Namely, each car of the OV

model tries to keep its velocity at the optimal
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one. a is the sensitivity parameter of the driver,
and the larger it is, the quicker the driver re-
sponds to changing situations. A discrete OV

model is given by
vt = (1= a)vy, +aV(a), —ay,).

Here, we should regard v as the probability
for a car to move on at one site. Thus, we in-
troduce the Stochastic Optimal-Velocity (SOV)
model (where the OV function and the sensitiv-
ity must be thought as 0 < a, V(h) < 1.

First, according to real traffic data, we choose
the OV function to be

V(h) = tanh(h — ¢) + tanh ¢

where c is a constant. In Fig. 1, we show the
flux-density plot, and it is called the fundamen-
tal diagram of traffic flow. This shows a density
region (T7) where more than one stable state
exists.

Figure 2 shows the time dependence of the flux
indicated by a down arrow in Fig. 1. The up-
per shows the spatio-temporal pattern, and the
lower is the flux against time. The uniform
flow, adopted as the initial state, starts break-
ing after a while, and then a metastable state is
kept for a while. However, since a metastable
state is also unstable, a traffic jam eventually
occurs. This transition is driven by the stochas-
tic dynamics of the SOV model, namely, the
SOV model successfully reproduce the dynam-
ical phase transition of traffic flow. The simula-
tion result concludes that the car which failed
to keep the optimal velocity caused a global
traffic jam.

In order to analyze the dynamical phase tran-

sition, we here choose the simple OV function

Vih<2)=0, V(h>2)=L1

In Fig. 3, we show the fundamental diagram
and the change of flux. Due to the simple OV
function we do not see intermediate unstable
states, but however it reveals that the uniform
flow becomes unstable against a perturbation if
the density is high. We also obtain an analyt-
ical expression of the critical density with the
sensitivity parameter. (Unfortunately, the ex-

pression is too long to be included here.) Figure



4 shows the graph and we see that the analyt-
ical result has a complete agreement with the

simulation result.

2.2. Exact solution of the Zero-Range Process
The SOV model corresponds to exactly-
solvable stochastic processes at both edges of
the sensitivity parameter a (0 < a <1). As for
the two models, one can calculate analytically
some expectation values in the thermodynamic
limit, i.e. as the system size tends to infinity. In
addition to that fact, we succeed in extending
the result to a finite system size.

In the case of a = 0, the SOV model reduces to

WL —
This means that each car keeps its initial hop
probability. In particular, if we take the same
the model is identical to the
so-called asymmetric simple exclusion process
(ASEP). The ASEP was first introduced in

order to describe a transportation process by

initial value,

molecular motors in biological body.

In the case of a = 1, we have

t

t+1 __
Un - n+1

Vix — xfl),

which is called the zero-range process (ZRP).
Particles in the ZRP hop with the probabil-
ity that depends on the present headway. In
Fig. 5, we illustrate the process. If we choose a
constant OV function, the ZRP reduces to the
ASEP. We hence give only the results of the
ZRP.

The master equation of the ZRP is expressed
by

P*({nm}) = P'({nm}) = ——x

M
Z |: n7n+1 { HER)
m=1
= ulnm) P ({nn})]

M

Nm — 17n7n+1 + la e

1)

Assume a stationary state P'T'({n,,})
Pt({nm}), we obtain the probability of config-

uration P({n.,}) as

= 1
15

P ({nm}) = 11\_/[[
ZMN o]
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ZuN =

X Fp(=N,—M,...,—M,M — N + 1;2)
Fp

is the Lauricella hypergeometric function and

where Zp;ny is the partition function.

(.1311)2, ce

hop probabilities

the independent variables x

are connected with the

V(1),V(2),... via the elementary symmetric
equations
n s 1
k=1

Once the partition function is given, one can
calculate expectation values. In particular, we

obtain the average velocity as

N
N T
Fp(-N+1,-M,....,—M,M — N + 2;z)
Fp(=N,—M,...,—M,M — N + 1;x)

=vo(p) +vi(p) L7+

where L = M + N denotes the road length,
p = M/L is the density of cars. The collection
terms wvg, v1,... can be given in turn.

In the case of
A, Vin>2) =
we find the flux Q(p) is explicitly given as

1—/1—4(1—q)p(1 -
2(1=q)(1 = p)

When ¢ — 1, this model corresponds to the
ASEP with the hop probability p;

Q(p) )

=pp|1l—

Q@ =pp(l—p).

As presented above, we find that the SOV
model becomes solvable at both ends of the
sensitivity parameter. Due to numerical sim-
ulations, we see that these results may be ex-

tended to a range of the parameter: a # 0, 1.

2.3.
Velocity model
It is pointed out that the OV model is obtained

from a traffic-flow model with a delay. Here, we

Ezact solutions of the delay Optimal-

call the delay model the delay Optimal-Velocity
(dOV) model. The dOV model is defined by

En(t+7) = V(a1 (t) —zn(t))



where 7 is a delay. When 7 is small enough,
one may expand the left-hand side to be

Tn(t 4 7) = & (t) + 785, (1)

We note that
a = 1/7. As for the dOV model, one has sev-

eral exact solutions. We here apply so-called

and recovers the OV model.

Hirota’s method which is a standard one for
soliton equations, and thus obtain a novel ex-
act solution.

Hirota’s method can provide general soliton so-
lutions for all soliton solutions by transforming
equations into the bilinear form (Hirota’s equa-

tion). Hereafter, we assume the OV function as
V(h) = Vo[l - exp(ah — B)]

or

V(h) = tanh(h — ¢) + tanh c.

In both cases, exact solutions are obtained by
elliptic functions. In the latter case, one has
the bilinear form of the dOV model:

gt =gt =Gaf - gf),
(F? = (g7 = Aff

where we let tanh(h, — c)

9/t f
fn(t)> g:gn(t)7 f+ = fn(t+7)> f: fn+1~ If

we assume a solution

f=14expod, g=u+tvexpop, ¢=2bt—an

then the constants u, v are determined, and a, b
have a so-called dispersion relation:

b/2 4+ 1 — exp(2b7)
b/2 —1 — exp(2bT)’

expa =

This solution has a shape of a shock wave with
the travelling velocity . The bilinear form also

cover the previous results if one takes

f=1v1(t—2mn), g=19(t—2mn),

where the travelling velocity is 1/(27). We do
not see so far whether the dOV model admits
for a mathematical structure like soliton solu-
tions. As far as traffic-flow models are con-
cerned, shock solutions are important.

Differential equations with a delay often appear
in various fields such as biology and chemistry.

However, very few equations are proven to have
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an exact solution. The present success of Hi-
rota’s method shows a clue for us to obtain ex-
act solutions of these equations by elliptic func-
tions and a shock wave. Meanwhile, from the
viewpoint of mathematics, the relation revealed
between delay differential equations and soliton
equations provides a new direction of integrable

systems.
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This work is concerned with analysis of viscos-
ity solutions for some nonlinear evolution equa-
tions with singular diffusivities.

A singular anisotropic curvature flow can be
described as a nonlinear degenerate parabolic
partial differential equation. Such a flow is of-
ten used to describe the motion of phase bound-

aries of a crystal and also used in image pro-



cessing. When the interfacial energy density is
crystalline, we proved the unique existence of a
selfsimilar expanding solution for a crystalline
flow in a sector. The result improves a method
of numerical computation for crystalline flow
when an initial shape is a general polygon not
necessarily ”admissible”.

Besides this work we studied an equation de-
scribing motion of steps of a crystal surface,
when its normal velocity depends on the height
of steps. This model is represented by a scalar
first order Hamilton—Jacobi equation in mul-
tidimensional space, whose solutions may de-
velop shock phenomena and may not be of
divergence form. We are interested in inter-
preting such solutions as evolving surfaces (or
curves) governed by a degenerate parabolic
equation, adding nonlocal curvature effect in
the vertical direction called vertical diffusion.
To complete such a strategy, we obtained a suf-
ficient condition for the magnitude of the ver-
tical diffusion. The result provides a sufficient
condition to prevent overturning from approx-
imate solutions near shocks by the numerical

computation via the level-set method.
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I have studied soliton equations and Painlevé
equations from a viewpoint of symmetry de-
scribed by infinite-dimensional Lie algebra.
Painlevé equations are obtained by similarity
reduction of soliton equations. For example,
the equations described by Noumi and Ya-
mada, which has Al(l) affine Weyl group sym-
metry, including Painlevé II, IV and V, are ob-
tained by a reduction of the Drinfeld-Sokolov
hierarchy of soliton equations, including modi-
fied KdV equation, modified Boussinesq equa-
tion. Paying attention to this correspondence,
in the joint work with S. Kakei, we have inves-
tigated the “generalized” Drinfeld-Sokolov hi-
erarchy and obtained the following results: 1)
extension of the generalized Drinfeld-Sokolov
hierarchies of soliton equations by using the
Sato-Wilson’s dressing method, 2) description
of affine Weyl group symmetry of soliton equa-
tions based on the Gauss decomposition of
affine Lie groups, and 3) algebraic description
of similarity reduction. As development of this
research, we investigate the similarity reduction
of g-difference equations, Hamiltonian struc-
ture of the system of monodoromy preserving
deformation equations and the relation between
the 2 4+ 1-dimensional nonlinear Schurddinger

hierarchy and the degenerate Garnier system.
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I mainly study Siegel modular forms of low

weights, especially the space of Eisenstein se-
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ries. Analytic continuations of Siegel Eisen-
stein series of low weights were already studied
by G. Shimura, and he gets many results about
the regularity and algebraicity of Fourier coeffi-
cients. However the most fundamental problem
is not yet proved: the problem to determine the
dimensions of the spaces of Siegel Eisenstein se-
ries.

The Fourier coefficients of Siegel Eisenstein se-
ries are decomposed canonically into the terms
corresponding to infinite and finite places. The
terms of bad primes p, which divide the level,
are not yet computed, that is the reason why
the above problem remains. Shimura’s results
are given without calculating the terms of bad
primes.

This year I calculated the terms corresponding
to bad primes, in the case of degree 2, and as a
corollary, give dimensions of the space of Siegel
Eisenstein series E»(I'?(p)) of weight 2, degree
2, with respect to the principal congruence sub-
group I'?(p) C Sp(2,Z) for an odd prime num-
ber p (p = 3 mod 4). To give the dimensions, it
suffices to calculate the Fourier constant term,
and is not so hard. The same method works in
the case of p = 1 mod 4, and calculations now
progress. I have to remark that these calcu-
lations relate to the Whittaker functions over
p-adic fields.
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My research interest is in the topology of the
space of all knots defined below.

Let n be an integer not less than three. A
long knot is an embedding f : R! — R” with
the fixed behaviour at infinity. Denote by KC,,
the spaces of all long knots in R™ with C'*°-
topology. I am studying the case n > 3, and
this year I obtained the following results (paper
3))-

It is known that we can obtain some elements
of Hjp(Ky) (n > 3) via certain kind of iter-
ated integrals over configuration spaces asso-

ciated with graph cocycles. But only the ele-
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ments of H},z(K,) corresponding to trivalent
graphs have been shown to be non-trivial. In
non-trivalent case, we do not know even an ex-
ample of cocycles.

I constructed the first example of a mnon-
trivalent graph cocycle when n > 3 is odd, by
using a computer. To prove the corresponding
element of H},(KC,,) is non-trivial, I made use
of Poisson algebra structure on the homology
of the space of framed long knots to obtain a
new element of H,(K,), and showed that the
integral of the cocycle over the cycle does not
vanish.

The structure of Poisson algebra used here is
induced by the action of little disks operad (on
the space of framed long knots) defined by R.
Budney. Hence the above result simultaneously
proves that the Poisson bracket induced by the
action is not trivial.

The (co)homology class obtained here coincides
with that constructed in the papers [1,2] in a

completely different way.
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It is well-known that the Painlevé equations
have the affine Weyl group symmetry (see [1]).
We give a reformulation of the Painlevé equa-
tions Py, Pryv, Prrr and Pry based on the affine
Weyl group of type Bél), Gél)7 D:(,)z) and Aéz)
(see [2]), respectively. We introduce canonical
coordinates suitable for the new picture, where
the equations are given as Hamiltonian sys-
tems with polynomial Hamiltonians. We also
give a characterization of these Hamiltonians
by holomorphy properties. It is known that the
Painlevé equations can be derived from various
soliton equations. Our new pictures suggest yet

another example of such relations.
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o000 400000000D00O0.
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The author mainly researched two things in this
year. The first one is to construct a gluing for-
mula for 2-torsion instanton invariants intro-
duced by the author.

prove a non-vanishing theorem for invariants

The second one is to

of 4-manifolds from spin structures on Seiberg-
Witten moduli spaces and its applications. The

second one is a joint work with Masashi Ishida.

e Gluing formula for 2-torsion instanton invari-
ants.

2-torsion instanton invariant is a variant of
Donaldson invariant and it is defined for closed,
oriented, simply connected 4-manifold X with
bt even. Here b is the number of positive
eigen values of the intersection form of X. Orig-
inally Fitushel-Stern defined the invariants for
spin 4-manifods, and the author extended to
non-spin 4-manifold.

Assume that X is not spin. Then 2-torsion in-

stanton invariant for X is a function
UYAX) — Zo,

where A(X) is a subspace of @, Ha(X;Z)®4.
We obtain this invariant by integrating some
2-torsion cohomology classes on the moduli
spaces of instantons on some SO(3)-bundles.

Let Y be a closed, oriented 3-manifold and
Xo, X1 be compact, oriented 4-manifolds with

boundary Y, Y respectively. Here Y is YV



with opposite orientation. The gluing formula
gives a method to compute ¥y in terms of
data from X, X;.
Donaldson invariants, we can extend invariants
to 4-manifolds Xy, X; with boundary, and the

Donaldson invariants of X can be expressed in

In the case of the usual

terms of these relative invariants. We need the
Floer homology groups introduced by Fleor to
The au-

thor constructed a variant of Floer homology

define relative Donaldson invariants.

groups and extend 2-torsion instanton invari-
ants to 4-manifolds with boundary. Moreover
the author proved a formula expressing ¥%! in

terms of relative invariants.

e Applications of invariants for 4-manifolds
coming from spin structrues on the Seiberg-
Witten moduli spaces.

Taking a Rimannian metric g and a spin-c
structure I' on 4-manifolds X, we have the
Seiberg-Witten equations. The moduli space of
solutions to the equations is a smooth, closed
manifold under some condtions. It is known
that we can orient the moduli space (if we fix
an orientation on a certatin vector space). Four
years ago, the author proved that if X and T
satisfy certain topological conditons, the mod-
uli space has a canonical spin structure and
that the spin bordism class is a differential
topological invariant.

In this year, Ishida and the author proved that
this invariants are non-trivial for connected
sums of some 4-manifolds with b; > 0, b* > 0.
Using the non-vanishing theorem, we computed
“X-invariants” introdued by Perelman for some
4-manifolds. Moreover we showed that the non-
triviality of the invariants gives an obstruction

to existing of Einstein metrics on 4-manifolds.

B.OOOO

1. H. Sasahira: “Spin structures on Seiberg-
Witten moduli spaces”, J. Math. Sci.
Univ. Tokyo 13 (2006), 347-363.

. H. Sasahira: “An SO(3)-version of 2-

torsion instanton invariants”, preprint.

. M. Ishids and H. Sasahira: “Stable coho-
motopy Seiberg-Witten invariants of con-
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nected sums of four-manifolds with posi-

tive first Betti number”, preprint.

c.oooo

1. A generalization of the Donaldson invari-
ant, 00 00000,00000,20050 9
0.

.gbobobooboobooboooobooon
oo,b00000000,000000,2005
0100.

. A generalization of the Donaldson invari-
ant, 0000000, O0O00O0O, 20050
100.

. Spin structures instanton moduli
spaces, OO0 OO0 O0OOO0OO,000O0,

2006 0 20.

on

. An SO(3)-version of 2-torsion instanton
invariants, 00 000 00O0O0O0OO, OO
oo, 20070 10.

. SO(3) Torsion Donaldson invariants, O O
o0 400000007, 0000, 2007
g10d.

. An SO(3)-version of 2-torsion instanton
invariants, D OO0 000000 ODOO, O
gogobooooboooono, 20070 5
.

. Floer homology for 2-torsion instanton in-
variants, 0 0000000000000
oo,0000,20070 110.
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The Kawamta-Viehweg vanishing theorem, as
a generalization of the Kodaira vanishing the-
orem, plays an essential role in birational ge-
ometry of the higher dimensional algebraic va-
rieties. It is interesting to investigate the prob-
lem whether the Kawamata-Viehweg vanishing
holds in positive characteristic, which is help-
ful to the classification of algebraic varieties in
positive characteristic. As a research result, I
prove that the Kawamata-Viehweg vanishing
theorem holds on rational surfaces, in partic-
ular, on log del Pezzo surfaces in positive char-

acteristic.

B.OOOO

1. Q. Xid] “Kawamata-Viehweg vanishing on
rational surfaces in positive characteris-
tic”, preprint, arXiv:0710.2706.

2. Q. Xie “A note on the effective
non-vanishing  conjecture”, preprint,
arXiv:0710.2267.

3. Q. Xied “Counterexamples  of  the
Kawamata-Viehweg vanishing on ruled
surfaces in  positive characteristic”,
preprint, math.AG/0702554.

c.oooo

1. Kawamata-Viehweg vanishing theorem on
log del Pezzo surfaces in positive charac-
teristic, Algebraic Geometry and Commu-
tative Algebra Tokyo 2007, University of
Tokyo, 14 December 2007.

of the

Viehweg vanishing on ruled surfaces in

. Counterexamples Kawamata-
positive characteristic, Algebraic Geome-
try Seminar, Nagoya University, 25 June
2007.

. Pathologies on ruled surfaces in positive
characteristic, Algebraic Geometry Semi-
nar, University of Tokyo, 7 May 2007.
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00000000 oooooDOooooooag
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My main area of research is mathematical anal-
ysis for inverse problem, particularly the study
of numerical reconstruction of solutions for in-
verse problems that appear in real-life prob-
lems. I proposed a numerical reconstruction
method basis of reproducing kernel Hilbert
spaces and voronoi tessellation. I also proposed
a numerical method for determination of a reg-
ularization parameter in ill-posed problems by
Pade approximation. Numerical examples were
shown to demonstrate that the methods are ro-

bust and accurate.

B.OOOO

1. T. Takeuchi and M. Yamamoto: “Tikhonov
regularization by a reproducing kernek
Hilber space for the Cauchy problem for
elliptic equation”, STAM Journal on Sci-
entific Computing (submitted).

. L. Ling and T. Takeuchi: “Boundary Con-
trol for Inverse Cauchy Problems of the
Laplace Equations”, STAM Journal on Sci-
entific Computing (submitted).

. T. Takeuchi and M. Yamamoto: “An in-
verse numerical method by reproducing
kernel Hilbert spaces and its application to
Cauchy problem for an elliptic equation”,
0000000000 1566 (2007), 79-95

. T. Takeuchi and M. Yamamoto: “Tikhonov
regularization by a reproducing kernek
Hilber space for the Cauchy problem for
elliptic equation”, University of Tokyo,
UTMS Preprint Series 2007-2 (2007)

. T. Takeuchi: “An
method by reproducing kernel Hilbert

inverse numerical

spaces and its applications to linear inverse



problems”, 0000, 000000000
o0ooogo (2007)

6. L. Ling and T. Takeuchi:
refinement scheme for inverse heat source
location identifications”, CMES Comput.
Model. Eng. Sci. 20 (2007), no. 2, 99—
110.

“An accurate

7. L. Ling, M. Yamamoto, Y.C. Hon and T.
Takeuchi:
tions in two-dimensional heat equations”,
Inverse Problems 22 (2006), no. 4, 1289
1305.

“Identification of source loca-

c.oooo

1. Tikhonov Regularization by a Reproduc-
ing Kernel Hilbert Space for the Cauchy
Problem for an Elliptic Equation, Col-
loquium, Hong Kong Baptist University,
Hong Kong, 8 May, 2007.

2. An inverse numerical method by reproduc-
ing kernel Hilbert spaces and its appli-
cation to Cauchy problem for an elliptic
equation, Solution methods by computers
in analysis, Kyoto University, Kyoto, 26-27
March, 2007.

3. A reconstruction scheme for identifying
source locations in two dimensional heat
equations, Inverse Problems in Applied
Sciences, Hokkaido University, Sapporo, 3-
7 July, 2006.

00 O (TANAKA Hitoshi)
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1. Morrey UOODOODOODOODOODOODOO
gooooobooooog.

2. 00000000 Besov-Morrey U D OO O
Triebel-Lizorkin-Morrey 0 0 OO0 OO0 O00OOO.
3. 0000O0O0ODOO RadonOOOOODOODO
O0.0000 MorreyOOODOGOO,00000
00o0oooooodo. ogoooooogd
oooooooooobobooooooooag
O0000O0000. D000 John-Nirenberg
goooogooo.

4. 00000000000 Fefferman-Stein O
oooooooooao.

1. The study of the relations between the frac-
tional integral operator and the fractional max-
imal operator on the frame work of the Morrey
spaces.

2. The study of an atomic decomposition
of Besov-Morrey spaces and Triebel-Lizorkin-
Morrey spaces.

3. The study of the real analysis for the Radon
measures with the growth condition. The Mor-
rey spaces are defined and the boundedness
of the classical operators are shown on these
spaces. The sharp maximal inequalities are
shown, which are a basic tool to control the
singularity of operators. The weighted John-
Nirenberg type inequality is shown.

4. The study of the Fefferman-Stein type in-

equality for the Kakeya maximal operator.

B.OOOO

1. H. Tanakall “Morrey spaces and Hardy-
Littlewood-Sobolev type inequality”, sub-
mitted.

2. Y. Sawano and H. TanakaO “Triebel-
Lizorkin-Morrey spaces and Besov-Morrey
spaces with non-doubling measures”, to

appear in Math. Nach..

3. Y. Sawano and H. TanakaO “Decomposi-
tions of Besov-Morrey spaces and Triebel-
Lizorkin-Morrey spaces”, Math. Z.,

257(2007), 871-905.

4. Y. Sawano and H. Tanakal “The John-
Nirenberg type inequality for non-doubling
measures”, Studia Math. 181(2007), 153
170.

5. Y. Sawano, T. Sobukawa and H. Tanaka[
“Limiting case of the boundedness of
fractional on mnon-

Appl.,

integral operators
homogeneous space”, J. Inequal.

(2006), Art. ID 92470, 16 pp.

6. Y. Sawano and H. Tanakal “Equivalent
norms for the Morrey spaces with non-
doubling measures”, Far East J. Math.
Sci., 22(2006) no 3, 387-404.



. Y. Sawano and H. Tanakd] “Morrey spaces
for non-doubling measures”, Acta Math.
Sin. (Engl. Ser.), 21(2005), 1535-1544.

. Y. Sawano and H. Tanakal “Sharp maxi-
mal inequalities and commutators on Mor-
rey spaces with non-doubling measures”,
Taiwanese J. Math., 11(2007) 1091-1112.

. H. . Tanakad ‘00 00O0O0D0OO”, 0000
000o0ag, 57(2005) No. 2, 113-129.

10. H. Tanaka[d “The Fefferman-Stein type in-
equality for the Kakeya maximal operator
in Wolff’s range”, Proc. Amer. Math. Soc.,

133(2005), 763-772.

11. S. Sugano and H. Tanaka:“Boundedness
of fractional integral operators on gener-
alized Morrey spaces”, Sci. Math. Jpn.,

58(2003), 531-540.

c.oogoo

. The John-Nirenberg type inequality for
non-doubling measures, Intern. Conf. on
Harmonic Analysis and its Application,

Sevilla, Spain.

. The John-Nirenberg type inequality for
non-doubling measures, proceedings of
Harmonic Analysis and its Application at

Sapporo.

. The Fefferman-Stein type inequality for

the Kakeya maximal operator, Intern.
Conf. on Harmonic Analysis and its Ap-
plication, Hangzhou, Peoples Republic of

China.

. Morrey spaces for non-doubling measures,
OO00o0oooooooooooooon
000000000000 d2005.

. Triebel-Lizorkin spaces with non-doubling
measures, 0O OO0ODODODO; 0000

(2005).

. Morrey spaces with growth-measure, 00 O
O00O0oOoO; 00 (2004).
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dence conjecture 0000000 OO. substi-
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0,00000000000000000004d
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0od0o0ooo0oo0ooDOooooooog. d
00o0o0doDOooooooooooooood
odooooooooooo,0ooooooa
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000000 . Pisot substitution 0 coincidence
conjecture ] 0 0000000 OOOOOOO
00000000000, boooooog 2d
000000 Barge-Diamond OO OO, 000
000000, booooOoo 300b0o00a
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oog.

In this academic year, we are working on coin-
A
substitution ¢ is a mapping from an alpha-
bet A to the set of words A* generated by
A.

tion o(wywy) = o(wy)o(ws). The infinite se-

cidence conjecture for Pisot substitutions.

It can be extended to A4* by concatina-

quence of A obtained by iteration is the ob-
ject to study. The construction gives a class of
examples of quasi-periodic motion that is not
periodic, but recurrent. Under a suitable as-
sumption, the shift on the sequence leads to a
dynamical system accompanied by an ergodic
invariant measure. Hence one can talk about
its spectrum. It is standard that if the specrum
is discrete, the dynamical system is isomorphic
to a rotation on an compact abelian group. It
is already known that the dynamical system
has discrete spectrum if coincidence conjecture
for Pisot substitutions is true. Recently, Barge-
Diamond answered affirmatively the conjecture
for Pisot substitutions over 2 letters, and we
obtained another proof. No one has been suc-

cessful even for 3 letter cases yet.



B.OOOO

1. K.Nakaishi: “Strong convergence of addi-

tive Multidimensional Continued Fraction
algorithms”, Acta Arithmetica 121 (2006)
1-19.

c.oooo

. Strong Convergence of non-classical Mul-
tidimensional Continued Fraction Algo-
rithms, Workshop on Symbolic Dynamics
and Ergodic Theory, Warwick, UK, July
2003.

. A Dynamical Approach to singular
Bernoulli  Convolutions, International
Conference on Probability and Number
Theory 2005, Kanazawa, Japan, June
2005.

.gboboboboobooooooooon

o,
gboboobooobogobabobao,bd
ooooooooo, 20040 60.

. Some remark on Bernoulli convolutions, [
00o0ooooooooooooooo,o
00o0o00ooooDoooooog, 2004
O 120.

. A Dynamical Approach to singular
Bernoulli Convolutions, [
O00oo0oooooooog,oo0ooon
ooooo,20050 110.

. A Dynamical Approach to singular
Bernoulli Convolutions, O

0000 TingOOQOOOQOOOO,O
odoooooooog, 20060 10.

. A strategy for coincidence conjecture on
primitive Pisot sustitutions, [
goddoooooooooooo,oono
0,0000 (A)oooooooooog,
2006 0 120.

. On coincidence conjecture, 0

Workshop "Number theory and Ergodic
theory 20077, 0000, 0000 (B)OO
ooOoooOooooooooog, 200709
a.

9. Coincidence conjecture 0 0, O
Workshop 00 0000000O00O7,000
0,0000 (BUobOoooooooooo
oooooog2o080 20.
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e Seiberg-Witten 00000000 DOOOO
0000 Bauer-Furuwta 0O OO 4000
dooodoooooooooooooon
00000 zZ, 000000000 Bauer-
FuruvtaODO OO 00OODO0OOOODOODOO
00000000 K30ODOOOoooooo
00o0ooOo0o00oooon zZz,O0000O
oood

e Kwasik-Lawson 00000 4000000
gooooboooooobboooooobo
O000O0O0O0ooOOoOoooOoOoboOog Don-
aldson 0 O (Fintushel-Stern 0000 )00
goboooboooboobbooobon
Kwasik-Lawson 0 0 0000 O Seiberg-
Witten O O (Fukumoto-Furuta O w OO
0)0000ooooUoooooooo

e J0O0OOOO 1004000000000
O Seiberg-Witten 00000000000
gboobooooooboooooooooo
ooboboooooooobooooooooo
obooooooooooboobooboobon
gooobooogo

e J00DDDODOODO Pin(2) ODODO
Manolescu 000000000 OODOOO
0000000400000 (ODOOOO
Brieskorn 00 0) 0000000000
0000ooooooo 10/8000000
ooo

The current principal research area is the
Seiberg-Witten gauge theory under group ac-

tions. Recent results are as follows:
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. N. Nakamura:

. X. Liu and N. Nakamura:

e Bauer-Furuta invariant is a stable coho-

motopy refinement of Seiberg-Witten in-
variant. We studied Bauer-Furuta invari-
ants of 4-manifolds with group actions,
and prove a vanishing theorem of them of
4-manifolds with Zs-actions which satisfy
certain conditions. As an application, we
constructed a nonsmoothable locally linear
Zo-action on the connected sum of two K3

surfaces.

Kwasik-Lawson constructed nonsmooth-
able locally linear actions on contractible
4-manifolds by using Donaldson theory
(Fintushel-Stern’s invariants). By a joint
work with Y. Fukumoto, we proved a
part of Kwasik-Lawson’s results by us-
ing Seiberg-Witten theory (Fukumoto-

Furuta’s w-invariants).

In the paper 1. below, we studied Seiberg-
Witten moduli spaces on families of 4-
manifolds, and obtained constraints on dif-
feomorphisms. By looking at the proof
more precisely, we weakened the assump-
tions and extended the scope of applica-

tions.

By

Manolescu theory on spin structures,

studying Pin(2)-equivariant
we proved a 10/8-type inequality on the
second Betti number and the signature of
4-manifolds with boundaries (especially

when boundaries are Brieskorn spheres).

B.OOOO

1. N. Nakamura: “The Seiberg-Witten equa-

tions for families and diffeomorphisms of 4-
manifolds”, Asian J. Math. 7 (2003), 133-
138, Correction: Asian J. Math. 9 (2005),
185-186.

“Mod p vanishing the-
orem of Seiberg-Witten invariants for
4-manifolds with Z,-actions”, Asian J.
Math. 10 (2006), no. 4, 731-748.

“Pseudofree
Z/3-actions on K3 surfaces”, Proc. Amer.
Math. Soc. 135 (2007), no. 3, 903-910.
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4.

. N. Nakamura:

X. Liu and N. Nakamura:

able group actions on elliptic surfaces”,

“Nonsmooth-

preprint, to appear in Topol. Appl.

“Bauer-Furuta invariants

under Zs-actions”, preprint.

c.oooog

1.

“The Seiberg-Witten equations for fami-
lies and diffeomorphisms of 4-manifolds”,
Floer theory and related topics II O O O
ooooo,0o000d, June 2004.

. “000000 unsmoothable DO OOO0O

OO0, 0o0opoo0ooooooo,ooon,
February 2006.

“Bauer-Furuta invariants and a non-
smoothable involution on K3#K3”, O 54
gooooooooboo,booood

00, August 2007.

“00 Seiberg-Witten 100000000
0o0o0O0O0O0O0”, 0000000000
00 00000000,00000000
0000000, September 2007.

. “Manolescu O Seiberg-Witten Floer ho-

motopy type 0000”7, OODOODODOO
00000 O0o0ooooooo,00000
0000000000, September 2007.

“Nonsmoothable group actions in dimen-
sion4”, 00 00000000O0OOO,O
000000000000 0O0, November
2007.

“Nonsmoothable group actions in dimen-
sion4”, 0 3400000000000, 0
000000, November 2007.

“Seiberg-Witten and Bauer-Furuta invari-
ants under group actions”, 0000000
O000,00000000000, Decem-
ber 2007.
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Research for qualitative theory for partial dif-
ferential equations. Especially, I studied the
large time behavior of the solutions of mean
curvature flows and the Allen-Cahn equations,
and asymptotic stability of traveling waves and

stationary solutions.

B.OOOO

1. Mitsunori Nara and Masaharu Taniguchill
“Stability of a traveling wave in curvature
flows for spatially non-decaying perturba-
tions”, Discrete and Continuous Dynami-
cal Systems, 14 (2006) 203-220.

. Mitsunori Nara and Masaharu Taniguchill
“Convergence to V-shaped fronts in curva-
ture flows for spatially non-decaying per-
turbations”, Discrete and Continuous Dy-
namical Systems, 16 (2006) 137-156.

Mitsunori Nara and Masaharu Taniguchill
“The condition on the stability of sta-
tionary lines in a curvature flow in the
whole plane”, J. Differential Equations,
237 (2007) 61-76.

. Mitsunori Naral[l “Large time behavior of
radially symmetric surfaces in the mean
curvature flow”, STAM J. Math. Anal. (to

appear).
c.oooo

1. 000000000000000000OO0
good, ooogo 2004000000
000 000000000, 00000,
September 2004.

.00o00o0o0ooooooo voooo
oooooO, 00000 2000000
0000 ooooooogoo, ocooo,
September 2005.
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. Stability of traveling waves in curvature
flows in the whole plane, 00 0000 O
gobooooboooobuooogoog
gooooooooooooooo,ooo
O, November 2005.

. The condition on the stability of stationary
lines in a curvature flow in the whole plane,
oooooooooo, booo, March
2006.

. The condition on the stability of stationary
lines in a curvature flow in the whole plane,
g3lgoooooooooobooog,
00000, August 2006.

. The large time behavior of graphical sur-
faces in the mean curvature flow, 0 0 00O
0000, 0000, November 2006.

. The large time behavior of graphical sur-
faces in the mean curvature flow, 0 O O
0000doooooooono,oo0on, Febru-
ary 2007.

. Allen-Cahn0 0000000000000,
00000 2007000000000000
000000, 0000, September 2007.

. Stability of planar waves in the Allen-Cahn
equation, 00 0D0O0O0O0ODOO0OOOOO
(SNP2007), O O, November 2007.

10. Stability of traveling waves in the Allen-
Cahn equation and curvature flows, Work-
shop at Ryukoku University ”Recent Ad-
vances on Nonlinear Parabolic and Elliptic
Differential Equations”, 0 O 0O O, Decem-

ber 2007.
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The main subject of my research is the singular
perturbation problem of the scalar conservation
laws with diffusion and dispersion. There are
some previous results for the singular pertur-
bation problem of the scalar conservation laws
by several authors. These results treat linear
dispersive terms and assume the special condi-
tion for diffusive terms. Compared with these
results, I have considered the singular limits of
scalar conservation laws with nonlinear diffu-
sion and nonlinear dispersion in my previous
research. I gave the convergence property of
solutions of initial value problem as infinites-
imal parameters tend to 0 ([2,3]). However,
the assumption of nonlinear diffusion term in
the above researches can not imply the identity
function, hence it does not become a natural
expansion of conservation laws with linear dif-
fusion and linear dispersion. To improve the
restriction of nonlinear diffusion, I considered
the scalar conservation law with diffusion and
dispersion of same power nonlinearity. I suc-
ceeded in loosening the restriction greatly, and
obtained the convergence results of solutions to

the scalar conservation law with nonlinear dif-
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fusion and nonlinear dispersion including the
identity function ([5]).

In addition, I also investigated the scalar con-
servation laws with linear diffusive and some
linear dispersive terms which have different
dispersive effect, and obtained convergence of
solutions of the singular perturbation prob-
lem ([1,4,6]). These results completely contain
the convergence results in Schonbek(1982) and
Kondo-LeFloch(2002). In a current research, I
showed convergence of solutions to more effec-
tive and the generalized equations, and I am

writing up as a paper this results.

B.OOOO

1. N. Fujino and M. Yamazakid “A con-
vergence result on the Burgers equation
of conservation laws”, Hyperbolic Prob-
lems: Theory, Numerics and Applications
I, Tenth International Conference in Osaka
(2006) 407—-414.

. N. Fujino and M. Yamazaki(l “Hyperbolic
conservation laws with nonlinear diffusion
and nonlinear dispersion”, J. Differential
Equations 228 (2006) 171-190.

. N. Fujino and M. Yamazakill “A result on
the equation of conservation laws having
second and third order terms”, Nonlin-
ear Dispersive Equations, Gakuto Interna-
tional Series, Mathematical Sciences and
Applications 26 (2006) 19-34.

. N. Fujino and M. Yamazakill “Burgers’
type equation with vanishing higher or-
der”, Commun. Pur. Appl. Anal. 6 (2007)
505-520.

. N. Fujino “Scalar conservation laws with
vanishing and highly nonlinear diffusive-
dispersive terms”, Publications of RIMS,
43 (2007) 1005-1022.

N. Fujino and M. Yamazakil “Vanishing
at most seventh order terms of scalar
conservation laws”, Hyperbolic Problems:
Theory, Numerics, Applications, Eleventh
International Conference in Lyon (2008)
1093-1100.



c.ooog

“Conservation laws with vanishing diffu-
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We know that the approximation of Value at
Risk by Central Limit Theorem is not good,
if the i.i.d. random variables X,, have fat tail
distribution. So we consider another approxi-
mation of Xn.

Let X,,, n=1,2,--- be the i.i.d random vari-
ables and F': R — [0,1], and F : R — [0,1] be
given by

Fx)=P(X; <2),F(x)=P(X; >2), 7€R

We assume the following (A — 1).
(A—1)0 Let L(z) = 2°F(z), = > 0,a > 2,
then

L(ax)

L(z) >0, V2 >0 @)

— 1,z —00,Va>0

holds.

We consider the estimation of s satisfying VaR
M

of P(ZX” > s) = 1 — a by the data

n=1

X Ny, X Ny2, -, Xo.

We assume the following (A — 2) and (A — 3)
for this Problem.

(A —2) 0 There exists a constant § > 0 such
that |z|*°F(z) -0 z — —oo.

(A-3)0 E[X;] =0.

Then we have the following theorem

B(n)
(logn)*

Theorem 1
B:N — (0,00) s.t.

— 00, N — 0.
Then we have O
P <Z X > s>
k=1

su — -1 —0, n—
L nF(s)

Furthermore we assume the following (A-4).
(A —4) 329 >0, F:(z0,0) — (0,00) is in C?
and

2

x2@(logf(a§)) — a, T — 00

holds.

Then we have the following theorem.
Theorem 2

Let v = E[X?]. We assume (A-1)0 (A-3) and
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(A-5). Then we have

n
, P> X > s)
S k=1

1
S = Y L
sZn%,@(n) n TLF(S) 2s

Next, we assume the (A-1) and the following
(A-2); (A-3)” and (A-5).

(A —2) lim |2z|*"?F(x) = 0 holds for any
n>1.

(A —3) E[X;] =0 and E[X?] =1 hold.

(A —5) The density function of X; exists, it
is right continuous and its total variation is
bounded.

Theorem 3

k=1
sup T — — 1| — 0, n— 0
wond | P(nT28) +nF(s)
holds were
i) L [T %y 0
Tr) = — e 2 x >
@=—=[ Fa
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Let w; be a 1-dimensional Brownian motion
and F(t) be any stochastic process. We want
to define the stochastic differentiation so that
D,F(t) = f'(w) for F(t) = f(w;) where
f is a differentiable function on R. If F is
pathwise absolute continuous, then its stochas-
tic derivative should vanish because the vari-
ation of the Brownian path is of order about
\/t. Then we can consider the stochastic inte-
gral as the inverse operation of this stochastic
differentiation. An easy example is the case
D, F(t) = wy. Then we have F(t) = “’Tﬁ +a(t)
where a(t) is any pathwise absolute continuous
process and determined by the expectation of
F(t). Since E[w;?] = t, if we impose the condi-
tion E[F(t)] = 0, we have a(t) = —t/2. In this
case F(t) is the Ito integral; F(t) = fot wedws.
On the other hand, if E[F(t)] = t/2, we have
a(t) = 0. Then F(t) is the Stratonovich

integral; F(t) = [/

o Ws © dwg
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We give the tableau description of Macdon-
ald polynomial by using the fundamental cur-
rent of the deformed W algebra. Frenkel and
Reshetikhin construct the deformed W alge-
Al-

though we did not know the tableau description

bras associated to simple Lie algebras.

or series form of Macdonald polynomial except
for A type, we obtain Macdonald polynomial
for D type by using the fundamental current of
deformed W algebra of type D under certain

condition on the weight .
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My recent work is as follows. Some of them
are joint works with Professor K. Takeuchi of

University of Tsukuba.
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1. We are studying topological Radon trans-
forms from a real projective space to a real
Grassmann manifold by combinatorial and mi-
crolocal techniques. We proved that we could
describe changes of values of images of them
by principal curvatures of k-dual varieties,
which is generalized dual varieties to Grass-
mann cases.

2. We are studying some formulas by which we
calculate the degree and codimension of dual
We obtained

computable formulas described by the degree

varieties and k-dual varieties.

and some invariants of singularities of the orig-
inal algebraic variety and so on.

3. By introducing Lefschetz cycles, which
is generalized characteristic cycles due to
Kashiwara-Schapira, we proved Lefschetz fixed
point formulas for constructible sheaves in
the case where fixed point sets were higher-
dimensional manifolds. We are also studying

some functorial properties of Lefschetz cycles.
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For a noncompact Lie group, there is a distin-
guished infinite unitary representation called
minimal representation. The Gelfand-Kirillov
dimension of the minimal representation at-
tains its minimum among all the infinite di-
mensional unitary representations of the given
group. The Weil representation of the meta-
plectic group is one of the classical examples of
the minimal representation. The algebraic as-
pect of these miminal representations was stud-
ied in 1980s, but only in 1990s started the study
In 2003, Kobayashi-
(Orsted proved that for an indefinite orthogonal

of the analytic aspect.

group O(p, q) (with the condition p + ¢(> 6) is
even and p,q > 2), there exists a minimal rep-
resentation which can be realized on a Hilbert
space of square integrable functions on a cone
in a Euclidean space. My main interest of re-
search is to study this explicit model of the min-
imal representation of the indefinite orthogonal
group from analytic point of view. More pre-
cisely, I proved that the unitary inversion oper-
ator for the minimal representation of O(p, q)
can be written explicitly by means of Bessel
distribution, which can be written as a compos-
ite of Radon transform on a homogeneous cone
in a Euclidean space and the Mellin-Barnes

type transform (joint work with T. Kobayashi).
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I keep working on the Reidemeister torsion for
knot exteriors and the non-abelian representa-
tions of the knot groups. I also studied on the
topological and geometric properties of knot ex-
teriors via the Reidemeister torsion. I had sub-
mitted three articles which contains my results
about the Reidemeister torsion in the previous
academic year. One of them have been pub-
lished, the others have been accepted for pub-

lications from academic journals.
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In this academic year, I have worked espe-
cially on the SLy(C)-representation spaces of
knot groups via the symmetry of some group
action. The theory of SLs(C)-representation
spaces plays important role in the study of
the Reidemeister torsion. This research is a
joint work with Fumikazu Nagasato, JSPS fel-
low (Department of Mathematics, Tokyo Insti-
tute of Technology). We obtained a relation be-
tween certain subset which contains special rep-
resentations, called binary dihedral representa-
tions, and the SLo(C)-representation space of
the two—fold branched cover branched over the
knot. Moreover we obtained some properties of
this relation.

I visited Barcelona from September to October
in 2007. This visit was supported by Joan Porti
and Jérome Dubois. We started a joint work
concerning the property of Reidemeister torsion
about finite covers of a hyperbolic three space.
We are preparing our paper about this research,
but we have already made the outline of our

paper in my stay.
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I am interested in algebraic number theory and
zeta functions of algebraic number fields, and
studies the Shintani invariants for totally real
number fields. To a ray class € of a totally
real field F' of degree n, we associate the Shin-
tani invariant X (€) by means of the derivative
of the partial zeta function ((s,€) at s = 0.
These real numbers are conjectured to be alge-
braic units and generate class fields over F' (the
Stark-Shintani conjecture), but even the alge-

braicity has not been proven except for some
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special cases.

Shintani showed, based on a certain cone de-
composition of the totally positive part of F' ®
R, a formula which expresses ¢'(0,€) as a sum
of logarithms of multiple gamma functions and
certain elementary correction terms. Moreover,
the terms of multiple gamma functions are di-
vided into n parts, each of which corresponds to
the contribution of a infinite place of F'. These
contributions, however, depend on the cone de-
composition.

In this year, I proved the following results:
(1) The Shintani invariant factors as X (&)
[1, X-(€) without any correction factor. Here

o runs through the infinite places of F' and
X, () expresses the contribution from o. (2)
Each X, () can be written as a product of mul-
tiple sine functions, and is independent of the
cone decomposition. (3) For a ray class €, we
denote by €, the class obtained by changing
the sign at an infinite place 7. Then we have
X, (€) = X, (€), and X, (€;) = X,(¢)~! for
o#ET.

These results generalize the previous ones in
the case of n = 2, except for the independence
in (2).

B.ODOOO

1. S. Yamamoto: “On p-adic L-functions
for CM elliptic curves at supersingular
primes”, Master thesis, The University of

Tokyo, 2003.

. S. Yamamoto and A. Yamashita: “A coun-
terexample related to topological sums”,
Proc. Amer. Math. Soc. 134 (2006), 3715~
3719.

. S. Yamamoto: “On Kronecker limit for-
mulas for real quadratic fields”, Journal of

Number Theory 128 (2008), 426-450.

. S. Yamamoto: “Hecke’s integral formula
for relative quadratic extensions of alge-
braic number fields”, to appear in Nagoya

Math. J. 189 (2008).
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. On p-adic L-functions for imaginary
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Oo00o0o,000D0p00oooooogo,
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We study the codimension one foliations. Es-
pecially, we study the condition for the folia-
tions to be without holonomy, using the prop-

erties for the fundamental groups of the leaves



and for the differentiabilities of the foliations.
Moreover we study also the relation between
higher homotopy groups of leaves and those
of the whole manifold. Additionally, we study
the existence of fixed points of Anosov diffeo-
morphisms on any closed manifolds, using the

methods of the foliation theory.
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L’Institut Fourier vol.57 to appear
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6. Codimension one minimal foliations and
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tions, Topology and Geometry in Rio, Rio,
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I did the following research about a topolog-
ical and symplectic geometrical generalization
of toric varieties.

1. Classification of Lagrangian fibra-
tions with non-degenerate elliptic singu-
larities. In my work, I introduced the notion
of local torus actions which are generalizations
of compact torus actions on nonsingular toric
varieties and classified them topologically. One
of the important examples of manifolds which
admit local torus actions are Lagrangian fi-
brations with non-degenerate elliptic singular-
ities. A base of this Lagrangian fibration ad-
mits an integral affine structure. By refining
the method used to classify local torus actions

to this case, I showed that Lagrangian fibra-
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tions with non-degenerate elliptic singularities
are classified with integral affine structures and
Lagrangian classes which are obstructions for
the existence of Lagrangian sections.

2. Lifting of local torus actions to fiber
bundles. I formulated a lifting of a local torus
action to a principal bundle and gave a neces-
sary and sufficient condition for the existence
of liftings in case where the structure group of
a principal bundle is abelian.

3. Counting lattice points and Riemann-
Roch numbers. For a symplectic manifold,
an invariant called a Riemann-Roch number is
defined. If a nonsingular toric variety admits
an ample line bundle, then the Riemann-Roch
number of the toric variety is equal to the num-
ber of lattice points in the image of the mo-
ment map. I observed this relationship for La-
grangian fibrations with non-degenerate elliptic
singularities which are generalization of non-
singular projective toric varieties, and checked
that under an appropriate condition, a simi-
lar relationship still holds for explicit examples.
To prove this relationship for Lagrangian fibra-
tions with non-degenerate elliptic singularities

is one of the subjects in future.

B.ODOOO

1. T. Yoshida : “On the existence of symplec-
tic structures compatible with local torus
actions”, Proceedings of 34th Symposium
on Transformation Groups (2007), 91-96.

. T. Yoshida :
eled on the standard representation”,
(Available at

“Local torus actions mod-
preprint (2007), 39 pages.
arXiv:0710.2166.) 00O 0O

. T. Yoshida :

locally modeled on the standard repre-

“On manifolds which are

sentation of a torus”, Noncommutativity
and Singularities —Proceedings of French-
Japanese symposia held at THES in 2006.
Adv. Stud. Pure Math., Math. Soc.
Japan, Tokyo. 0 0O 0O

. T. Yoshida : “On liftings of local torus
actions to fiber bundles”, The Proceed-

ings of International Conference on Toric
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Topology. Contemp. Math., Amer.
Math. Soc., Providence, RI. (Available at
arXiv:0710.2169. ) O OO0

. T. Yoshida : “On local torus actions mod-
eled on the standard representation”, O
0000000000000 1569 (2007),
94-106.

. T. Yoshida : “Locally standard torus fibra-
tions”, Proceedings of 33rd Symposium on
Transformation Groups (2007), 107-118.

T. Yoshida :
UTMS Preprint Series 2006-10, 40 pages.
(Available at arXiv:math.SG/0605376.)

“Twisted toric structures”,

. T. Yoshida : “Twisted toric structures”, O
000000000 104 (2006), 233-238.

. T. Yoshida : “On the geometric quantiza-
tion of the moduli space of flat connections
on a punctured Riemann surface”, Review
Bull. Cal. Math. Soc. 12 (2004), 97-108.
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. On counting lattice points and Riemann-
Roch numbers in Lagrangian fibrations,
Symplectic Geometry Seminar, University

of Toronto, Canada, Janurary 2008.
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O00,000000, December 2007.

. On the existence of symplectic structures
compatible with local torus actions, 0 0
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0 (0000O0000), November 2007.

. Classification of locally toric Lagrangian fi-
brations, 00000 20070000000
O000O0o00OoO0Og,0000, Septem-
ber 2007.

. On local torus actions modeled on the
standard representation, Summer School
on Symplectic Geometry and Toric Topol-
ogy, July 2007.



. On local torus actions modeled on the
standard representation, 00000000
oo0,00000000000, May 2007.

. On local torus actions modeled on the
standard representation, O O 0O O O 2007
oooOoooooooooo, oooo,
March 2007.

. Locally standard torus fibrations, 0 33 0O
oo00o0ooo0oo0oOo,0000ooooono
(00O0O0O000), November 2006.

10. Locally standard torus fibrations, MSJ-
THES Joint Workshop on Noncommutativ-

ity, IHES, France, November 2006.
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I have studied two kinds of problems in the
past year. One objective is the inverse scatter-
ing theory related to a first order nonsymmetric
differential operator. The difficulty lies in the
fact that the spectra of nonsymmetric differen-
tial operator may not be real-valued, while in
selfadjoint case all the spectra are real-valued.
I overcame this difficulty by a generalized ana-
lytic extension method, and applied the theory
to obtain the soliton solutions of a coupled sys-

tem of nonlinear partial differential equations.

Inverse problem for traveling waves in spatially
heterogeneous media have been the most im-
First 1

investigated the inverse problem of determin-

portant objective for the past year.

ing the unknown periodic coefficient function
for the Allen-Cahn equation from the pulsat-
ing speed of traveling wave. This is the first
work on inverse problems for pulsating travel-
ing waves in the world and is very difficult. In
order to prove the existence of the inverse prob-
lem, we used the Schauder’s fixed point the-
orem where a continuous mapping with fixed
point was constructed by an ingenious idea.
Moreover, it can be proved that there is a
unique solution to certain second order differen-

tial equation and then that the uniqueness the-
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orem holds, where we assumed that the second
order differential of the profile at some point
and at some time is known. Without such as-
sumption, it is unclear whether the uniqueness
theorem holds. However, without such assump-
tion we could prove the uniqueness of inverse
problem for another kind of nonlinear reaction-
diffusion. The key is the mini-max principle for
speed of traveling wave which has been found
recently by Heinze-Matano-Stevens. Besides, I
proved another two uniqueness theorems, one
for for the Allen-Cahn equation with periodic
coefficient close to constant and the other for
the KPP equation.

B.OOOO

1. W.Q. Ning and M. Yamamotod “An in-
verse spectral problem for a nonsymmetric
differential operator: Uniqueness and re-

construction formula”, Integral Equations

Operator Theory 55 (2006) 273-304.

. W.Q. NingD “An inverse spectral problem
for a nonsymmetric differential operator:
Reconstruction of eigenvalue problem”; J.
Math. Anal. Appl. 327 (2007) 1396-1419.

. W.Q. Ning[ “On stability of an inverse
spectral problem for a nonsymmetric dif-
ferential operator”, J. Inverse Ill-posed

Probl. (to appear).

. W.Q. Ning and M. Yamamoto “The Gel’
fand-Levitan theory for one-dimensional

hyperbolic system with impulsive inputs”,
Inverse Problems 24 (2008) 025004.

. W.Q. Ning[ “On distribution-valued spec-
tral function for a nonsymmetric differen-

tial operator on the half line”, submitted.

. W.Q. NingO “A multidimensional recon-
struction of semilinear term for a reaction-

diffusion equation”, submitted.

. W.Q. Ning “Uniqueness theorem for a
nonlinear parabolic inverse problem”, sub-
mitted.

. W.Q. Ning[J “Inverse scattering theory re-
lated to a first order nonsymmetric differ-

ential operator”, preprint.



9.

H. Matano and O W.Q. Ning[ “Inverse
problems for O pulsating O traveling

waves” , preprint.

c.ooog

1.
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metric differential operator”, The 2nd In-
ternational Conference on Inverse Prob-
lems, Shanghai, China, June 2004.

. “An inverse initial-boundary value prob-

_ o 2?
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pl(x)% . pg(x)%”, The 3rd Interna-

tional Conference on Inverse Problems,
Hokkaido, Japan, July 2006.

. “Uniqueness theorem for a nonlinear

parabolic inverse problem”, Kusatsu Sem-
inar, Kusatsu, October 2006.

. “Inverse problems for pulsating traveling

waves”, Analysis and control of partial
differential equations, Pont-a-Mousson,
France, June 2007.
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My research interest is mathematical physics
related to string theories, such as Gromov—
Witten (GW) invariants and Mirror symmetry
of Calabi—-Yau threefolds. My results this year
are the followings.

1. Polynomiality of “the B-model open
For the
generating function Fy of genus g Gromov—
Witten invariants of a Calabi—Yau threefold,

it is believed that there exists a counterpart

topological string amplitudes”.

called “the B-model topological string ampli-
tude F,” on the mirror side and that F, sat-
isfies BOCV’s holomorphic anomaly equation.
In 2004, Yamaguchi and Yau showed that the
solution to the equation must be a polynomial
in a finite number of generators. Their result is
very interesting from the viewpoint of the mod-
ular functions on the complex moduli of the
mirror because it can be regarded as an ana-
logue of the fact that any SL(2) elliptic modu-
lar function can be written as a polynomial in
Eisenstein series. On the other hand, in 2006,
Walcher extended the Mirror symmetry to the
open string theory. Precisely speaking, what he
showed is that the agreement of the following
two things: the one is the generating function of
disk invariants for the pair of a real quintic hy-
persurface in CP? and its Lagrangian subman-
ifold (which is the fixed point set of a certain
anti-holomorphic involution), and the other is
the Poincaré normal function associated to a
certain family of curves in the family of mirror
Calabi-Yau threefolds. In 2007 Walcher also
proposed the open string version of the BCOV’s
holomorphic anomaly equation.
work with Satoshi Minabe, we showed that the

polynomiality similar to the Yamaguchi-Yau'’s

In the joint

result holds for Walcher’s extended holomor-
phic anomaly equation (in the case of quintic
hypersurface described above).

2. Computation of higher genus GW in-



variants for two Calabi—Yau threefolds
which are derived equivalent. It is known
that a certain Calabi-Yau complete intersection
X in the Grassmannian manifold Gr(2,7) and a
Calabi—Yau threefold X’ in the Paffian variety
Pf(7) have the same mirror. It is also known
that the derived categories of coherent sheaves
of X and X' are equivalent although they are
not birational to each other. This is an inter-
esting case from the viewpoint of Kontsevich’s
Homological Mirror Symmetry conjecture. In
the joint work with Prof. Hosono, we computed
(what are expected to be) higher genus GW in-
variants of X and X’ using BOCV’s holomor-
phic anomaly equation. We also improved the

Yamaguchi—Yau’s result.

B.OOOO
1. Yukiko Konishi and Satoshi Minabe:
“On solutions to Walcher’s extended
holomorphic anomaly equation”,

Comm. Num. Theor. Phys. 1, No.3, (2007)
579-603.

. Shinobu Hosono and Yukiko
“Higher genus Gromov-Witten
of the and the
Pfaffian Calabi-Yau threefolds”, preprint
arXiv:0704.2928 [math.AG]J.

Konishi:
invari-

ants Grassmannian,

. Yukiko Konishi and Satoshi Minabe: “Lo-
cal Gromov-Witten invariants of cubic sur-
faces via nef toric degeneration”, to appear

in Arkiv for Matematik; preprint arXiv
math.AG/0607187.

. Yukiko Konishi and Satoshi Minabe:
“Flop invariance of the topological ver-
tex”, Internat. J. Math. 19, No.1 (2008)
27-45.

. Rei Inoue and Yukiko Konishi: “Multi-
Hamiltonian structures on Beauville’s in-
tegrable system and its variant”, SIGMA
3 (2007), 007, 16 pages.

. Rei Inoue, Yukiko Konishi, Takao Ya-
mazaki: “Jacobian variety and integrable

system - after Mumford, Beauville and
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Vanhaecke”, J. Geom. Phys. 57 (2007)
815-831.
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I could achieve success in two works on “quan-
tum group actions” and “endomorphisms on

factors”.

1. A Galois correspondence for compact quan-
tum group actions

Theory of a Golois correspondence in operator
algebraic settings was initiated by Nakamura-
Takeda. Their main result is the following. Let
M be a type IT; factor and G C Aut(M) a finite
group outerly acting on M. Then any interme-
diate subfactor L of the inclusion M C M is
written as L = M ¥ where H C G is a uniquely

determined subgroup. Later, this result is gen-
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eralized to minimal actions of compact Kac al-
gebras by Izumi-Longo-Popa. The further gen-
eralization to minimal actions of compact quan-
tum groups, which can be the final form, had
remained an open problem. I could succeed in

proving the generalization.

2. Approximate innerness and central triviality
of endomorphisms

This work is collaboration with Toshihiko Ma-
suda (Kyushu university).

Studying automorphism groups is one of the
central theme in theory of operator algebra.
In particular, the group generated by approxi-
mately inner automorphisms, and the one gen-
erated by centrally trivial automorphisms are
important.

For hyperfinite factors, Connes announced
a characterization of them using Connes-
Takesaki’s flow of weights. Later, Connes’
announcement was proved by Kawahigashi-
Sutherland-Takesaki.

We study the generalization of that result to
approximately inner endomorphisms and cen-
trally trivial endomorphisms. Because of the
lack of inverses, the attempt involves a diffi-
culty in analysis, but we could succeed in the
generalization by making use of the techniques
used in Popa’s classification theory of subfac-
tors. Our result plays an important role in

studying actions of compact group duals.
B.OODOO
1. T. Masuda and R. Tomatsu:

mate innerness and central triviality for
endomorphisms”, math.OA/0802.0344.
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2. R. Tomatsu: “A Galois correspondence
for compact quantum group actions”,
math.OA /0801.1233.

3. R. Tomatsu: “Compact quantum ergodic
systems”, J. Funct. Anal. 254 (2008),
no.1, 1-83.

4. R. Tomatsu: “A characterization of right

coideals of quotient type and its appli-
cation to classification of Poisson bound-
aries”, Comm. Math. Phys. 275 (2007),
no.1, 271-296.
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cation of minimal actions of a compact
Kac algebra with amenable dual”, Comm.
Math. Phys. 274 (2007), no.2, 487-551.

. R. Tomatsu: “Amenable discrete quantum
groups”, J. Math. Soc. Japan 58 (2006),
no. 4, 949-964.

“A paving theorem on dis-
J. Math.

. R. Tomatsu:
crete Kac algebras”, Internat.
17 (2006), no. 8, 905-919.
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. On classification of right coideals of
C(SU,4(2)), International Conference Non-
commutative Geometry 2006 Kyoto, O O
doooono, Japan, June 2006.
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. On classification of right coideals of
C(SU,(2)), bOOoOoOooOoOoooOoOO
00, May 2006.

10. On classification of right coideals of

C(SU,(2)), 00000, September 2005.

0000 (HAGIHARA Kei)

A 0000
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000000000 QuilenOOOODOOOO
Kummer etale K 0D OOO0OO0DO00OO0OOOO
odoooDoooooooooooooo
0o0o0ooooooooooooooooooa
000000D000bDO00O0oDO0ODOoDOoDO
000D000o0oDooooooooood Kum-
meretale KO OOOOOOOOOOOOOOO
ooo0oooUoooooooooooooa
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000000000000 00000Kummer
etale Riemann-Roch OO0 O0O0O0OO0OO
O000O0OdevissageOOOOOOOOQOOOO
odoooooooooo

In general, for a given logarithmic scheme, we
can define its invariant called a Kummer etale
K-group via Quillen’s recipe from the cate-
gory of vector bundles on the Kummer etale
ringed topos associated with it. I developed
the study on the structure of the Kummer etale
K-groups.

More concretely, I introduced a new class of
log schemes including, for instance, regular and
log regular ones, and proved the structure the-
orem of Kummer etale K-groups for these log
schemes. Also, I have investigated the relation
of two structure theorems already obtained, the
compatibilities of structure theorems with re-
spect to proper morphisms and so on. These
notions and results are expected to play im-
portant roles in the proof of general Kummer
etale Riemann-Roch theorem, in order to make

the devissage work smoothly.
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1. K. Hagihara: “Structure Theorem of
Kummer Etale K-group”, K-theory 29
(2003) 75-99.

. K. Hagihara: “On the group structure of
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000 1376 0O0DO0OO0oOoOOOOOoOO
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. K. Hagihara:

Hodge theory to the coniveau filtration”,

“An application of p-adic

Appendix to “p-adic étale Tate twists and
arithmetic duality” by K. Sato, to appear
in Ann. Sci. Ecole. Norm. Sup. (4).

c.oooo

. Structure theorem of Kummer etale K-
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00 00 (HARASHITA Shushi)

A.000OO

o00oooUoooooooooooooooo
0000000 stratifications DO O OODO0O
O00000. 0000000 Newton polygon
stratification 0 Ekedahl-Oort stratification 0
O00,000000000000 stratifications
oooooooooooo.
00000000000, (a) O Ekedahl-Oort
stratum 0 0 0 00O Newton polygon 00 00O
0O (00 300,00 (b)000oooOoOO
000 Ekedahl-Oort strata 0 Deligne-Lusztig
varieties 00000000 (D0 40000
oo.

(a) 00000 Newton polygon £(w) 00O
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0Jddd0d0o0: ddddooogoog A0
p-kernel 00000 w OO0O, A O Newton
polyeon 0 ¢(w) 0OOOOO; OO, 000
O0000O0O0ooo A 0,00 pkernelOOO
00 wOOO,000 A’ O Newton polygon
000 ¢w)OODODOOOODOOO. OOOO
00,00 6ed000ODO0ODOOOO: ODOO
O central streams DO O OO0, OO central
streams D00 (00O Siegel modular 0000
O Rapoport-Zink spaces 000 )000000O0
O00.(bh)0OOOO0OO0O0O0OOOOO,000
00000 Ekedahl-Oort strata 00 0000
OO0OO0O0O0O0O0O0O0O0ODODODOO0DDODO Siegel
O0O0O0D0D000 Deligne-Lusztig 000000
O000O00DbOO. OO0 Siegel modular O
000000 Langlands 000000 Deligne-
Lusztig 0O OO OOOOOOOOOODODOOO
ooooo.

I study various stratifications on the moduli
space of abelian varieties in positive character-
istic. There are two main stratifications: New-
ton polygon stratification and Ekedahl-Oort
stratification. I investigated the structure of
each stratification and the intersection of the
two stratifications.

As main results in this year, (a) we determined
the generic Newton polygon of each Ekedahl-
Oort stratum (Paper 3), and (b) we described
the Ekedahl-Oort strata contained in the su-

persingular locus in terms of Deligne-Lusztig



varieties (Paper 4).

(a) can be paraphrased as follows: we gave
a purely combinatorial algorithm determining
the Newton polygon &(w) such that if a prin-
cipally polarized abelian variety A has the iso-
morphism type w of the p-kernel A[p], then the
Newton polygon of A is above &(w); and there
exists a principally polarized abelian variety A’
with type w of the p-kernel A’[p] such that the
Newton polygon of A’ is equal to £(w). In our
proof, we essentially used the result of Paper 6,
where I deteremined the configuration of cen-
tral streams and gave the dimension formula
of central streams (equivalently the dimension
formula of Rapoport-Zink spaces in the Siegel
modular variety).

Let us explain (b) in more detail. We described
some union of Ekedahl-Oort strata contained in
the supersingular locus, making use of Deligne-
Lusztig varieties with respect to the Siegel
parabolic subgroup of the symplectic group of
lower rank. This would be interesting, because
the arithmetic of Deligne-Lusztig varieties nat-
urally appears in the Langlands correspondence

for the Siegel modular varieties.

B.OOOO

. Shushi Harashita: “Ekedahl-Oort strata
and the first Newton slope strata”, Journal
of Algebraic Geometry 16 (2007) 171-199.

. Shushi Harashita: “The a-number stratifi-
cation on the moduli space of supersingu-
lar abelian varieties”, J. Pure Appl. Alge-
bra 193 (2004), no. 1-3, 163-191.

. Shushi Harashita: “Generic Newton poly-
gons of Ekedahl-Oort Strata: Oort’s con-
jecture”, (2007), 000000, 000.

. Shushi Harashita: “Ekedahl-Oort strata
contained in the supersingular locus and
Deligne-Lusztig varieties”, (2007) O 0O O
ooo,000.

. Shushi Harashita:
of minimal p-divisible groups”, (2006), O
goooo,ooon.

“Successive extensions
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6. Shushi Harashita:
central streams in the moduli of abelian
varieties”, (2006), 000 OO0, 000.

Configuration of the

c.ooodg

. Deligne-Lusztig varieties in the supersin-
gular locus on the Siegel modular variety.
goobooooooooo boooo, d
oo0og20070 110 160

. Generic Newton polygons of Ekedahl-Oort
Strata: Oort’s conjecture. D 000000
000000 Oo20070 11060

. Ekedahl-Oort strata contained in the su-
persingular locus and Deligne-Lusztig va-
rieties. DO00O00D0ODOOOOOOOOOO
OO00O0oooOoo20070 100 90

. “Spherical functions on a group of p-adic
type” I-II aprés [.G. Macdonald. Work-
shop on Spherical Functions on p-adic
Groups Tambara Institute of Mathemat-
ical Sciences The University of Tokyo. (O
O000)2007080 1,20

. “The Display of a Formal p-Divisible
Group” apres T. Zink (1)-(4). 0OOO
O, Seminars on arithmetic geometry O O
ooQ0 20070 50 10,110

. Stratifications of the moduli space of po-
larized abelian varieties in characteristic p
(1, (2),(3). DoooUDOoODOOOOOO
00020070 30 15,160

. Configuration of the central streams in the
moduli of abelian varieties. 00000
000000 Mini-Workshop “Geometry
in Positive Characteristic” 0000000
20070 20 190

. The generic Newton polygon of Ekedahl-
Oort strata. OO0 O0O00O0ODODOOOO0O
000000 Siegel Modular Forms and
Abelian VarietiesO O OO OO OO0O0OO
Ooo0og 2070 20 590

. p-kernels and p-divisible groups of princi-
pally polarized abelian varieties. 0O 0O O
0,21CoE0O00-0000DOOODOO
0,20070 10 190



10. Configuration of the central streams in the
moduli of abelian varieties and Oort’s con-
jecture. OO0 DOOODODODOODODOOODOO
OO0 20060 100 200

00 O (FUJITA Hajime)
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I studied a Heisenberg type action in a (24 1)-
dimensional topological quantum field theory.
In particular I studied in a TQFT constructed
by Blanchet-Habegger-Masbaum-Vogel based
on skein theory. I first gave an explicit de-
scription of the representation matrices of the
Heisenberg action in terms of a basis consist-
ing of the set of admissible colorings of a rib-
bon graph. I checked that each components of
the matrix satisfy the external edge condition
which I introduced last year. Using elementary
counting argument, the Verlinde formula and
the fact that the components satisfy the exter-
nal edge condition, I gave an explicit formula
of the character of the Heisenberg action. The
formula enable one to have an explicit formula

of the multiplicity of the irreducible decompo-

193

sition of the TQFT-module. These results are
a generalization of the results obtained already
by Blanchet et.al and Andersen-Masbaum in
the case of closed surfaces. My approach works
uniformly for surfaces with non-empty bound-
ary, and the resulting formulas are the same to
those for closed surfaces up to some constant
factor (0 or £1) determined by the colorings

on the boundary components.

B.ODOOO

1. Hajime, Fujita:
the Chern-Simons line bundle and the de-

terminant line bundle”, Communications

“On the functoriality of

in Contemporaly Mathematics, World Sci-
entific, Volume 8, Number 6, Decenber
2006, 715-735.

c.oooo

. On the functoriality of the Chern-Simons
line bundle and its application, 00O O O
O00o0o0o0o,000000,20040 110;
goddoooo,oooood, 20050 2
O.

. On the functoriality of the Chern-Simons
line bundle and the determinant line bun-
dle, 000000,000000, 20050 2
O.

. Chern-Simons line bundle 0 determinant
line bundle 000 O0O0O0O0O0DODOOOO,
oo0pooooooooo,oooono, 2005
O50.

. Chern-Simons line bundle 0 determinant
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. On the functoriality of the Chern-Simons
line bundle and the determinant line bun-
dle LII, 2006 0 000000COO0OOOO
o00D0o0oOoooo,00oo, 200509
0.

. Some properties of real conformal blocks,
Intelligence of Low Dimensional Topology,
Oooo00,20050 110;000000,



oooooo,20050 110; COEODOO
gobooooooooooobooooon,o
oo0o,20050 110.

7. A combinatorial realization of the Heisen-
berg action on the space of conformal
blocks, 00000000, 000000,
20060 110; 000000000000,
ooooo,20060 120;0000000
O00o0,0000,20070 10;0000
goooooo,0obooobooooobog,
20070 50.

8. 00000000000 Heisenberg OO
obooboooooooogo,200rbon
goooboooooooooooooon
goo,0004a,2007090.

9. 00O Clebsch-Gordon OO0 O OOOODO
ooooooooooooooog, 2007
Od0o0d0oooooogoooooo
gogooooo,oo00d, 20070 90.

10. Quantum Clebsch-Gordan condition and
Heisenberg action, CTQM Nielsen retreat,
Aarhus university, Denmark, Oct. 2007.
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In this year, I continued my research on the
Lefschetz trace formula for quasi-compact rigid
spaces which are not necessarily proper. By
purely rigid analytic method (i.e., without for-
mal geometry), I obtained a desired formula
for the case where the self-correspondence un-
der consideration has no set-theoretical fixed
points on the boundary of a compactification.
Now I am working on applications of the ob-
tained formula to some interesting rigid spaces,
like Rapoport-Zink spaces.

I also investigated on p-adic cohomology the-
ory. Let X be a scheme which is proper smooth
over perfect field of characteristic p > 0 and D
a strict normal crossing divisor on X. For a
closed subscheme Y of X \ D, I constructed
the refined cycle class of Y in the partially sup-
ported integral log crystalline cohomology. As
an application, we may have a kind of inte-
grality results on the trace of the action of a
correspondence on the rigid cohomology of a
scheme which is smooth over a perfect field. I
also investigated the Lefschetz trace formula for
rigid cohomology. By using similar method as
Kato-Saito, I could prove an analogue of Fuji-
wara’s trace formula for smooth schemes. As
an application, I have an integrality result on
the trace of the action of a correspondence on
the ¢-adic cohomology, by comparing ¢-adic and

p-adic traces.

B.OODOO

1. Y. Miedd1“On the action of the Weil group
on the f-adic cohomology of rigid spaces
over local fields”, International Mathemat-
ics Research Notices, Volume 2006, Article
ID 16429.

2. Y. Miedall “On /{-independence for the



étale cohomology of rigid spaces over lo-
cal fields”, Compositio Mathematica 143
(2007), 393-422.

Y. Mieda “The Picard-Lefschetz formula
for p-adic cohomology”, Mathematische
Zeitschrift 257 (2007), 403-425.
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. On the action of the Weil group on
the /¢-adic cohomology of rigid spaces
over local fields, Séminaire de Géométrie
Arithmétique, Université Paris 130 0 0 O
Ooo20060 300

. On the action of the Weil group on the
{-adic cohomology of rigid spaces over lo-
cal fields, Number theory seminar, Har-
vard Universityd 0 0 0 00020060 300

. On the action of the Weil group on the /-
adic cohomology of rigid spaces over local
fields, 0000000 “Arithmetic Geome-
try, Related Area and Applications”, O O
oooooo20060 400

. On /l-independence for the étale cohomol-
ogy of rigid spaces over local fields, Spring
School on Arithmetic Algebraic Geometry,
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BIALECKI Mariusz

A. Summary of Research

My recent research can be schematically di-
vided into three parts, which I describe suc-
cessively.

The first concentrated on direct link with my
previous work and aimed to analyze pattern
structures for multisoliton solutions over fi-
nite fields. In classical case of real (or com-
plex) numbers, solitons are associated with lo-
calized traveling structures. Hence a question
about existence and properties of soliton solu-
tions over finite fields seemed to be interesting
problem. To explore the topic, starting with
an algebro-geometric construction over a finite
field, we derived a O raveling wave formula for
N-soliton solutions in a finite field. However,
despite it having a form similar to its ana-
logue in the complex field case, the finite field
solutions produce patterns essentially different
from those of classical interacting solitons. In
short, we have seen that the interaction of three
or more finite field soliton solutions of the dKP
equation has no more structure than random
data (except trivial periodicity). It led to an-
other interesting and rather surprising conclu-
sion. Given a finite field of sufficient size, it
would seem to be computationally impracti-
cal to attempt to reconstruct the parameters
which define the solution, from the seemingly
This leads

one to imagine possible applications of such so-

random data that they generate.

lutions in encrypted data transmission.

The second topic is related to the Sato theory.
It was formulated originally in continuous case
and a discrete part of soliton theory was cov-
ered with a help of Miwa transformation. The

research in this topic was aimed at obtaining a



discrete Sato-type theory which don O use con-
tinuous notion at all and hence is suitable for
finite fields (and any other field). The obtained
reformulation is slightly different from usual re-
sults, but can also produce an explicit form for
multisoliton solution as in standard case. Goals
of the presented construction are as follows: 1)
it leads to a discrete Sato-like theory in a simple
form valid for any field, 2) it indicates a possi-
bility of estimation the number of multisoliton
solutions among all solutions of the dKP equa-
tion, 3) it gives (for special cases) O solitonic
evolution” according to dKP equation, start-
ing from a given ”initial” state - a potentially
useful for application to natural phenomena.

The third part is related to solution of initial
value problem and also to a limiting proce-
dure in a version suitable for finite fields. Ob-
tained results are not in their final form yet and
work with prof. Tetsuji Tokihiro is in progress.
Many new interesting problems for future com-

mon research appeared.

B. List of Publications

1. M. Bialecki, On discrete Sato-like theory
with some specializations for finite fields,

to appear in RIMS Kokyuroku.

. M. Bialecki and J.J.C. Nimmo, On pattern
structures of the N-soliton solution of the
discrete KP equation over a finite field, J.
Phys. A: Math. Theor. 40 (2007), 949-
959.

. M. Bialecki, Integrable 1D Toda cellular
automata, J. Nonl. Math. Phys. 12,
Suppl. 2 (2005), 28-35.

. M. Bialecki, Integrable KP and KdV cel-
lular automata out of a hypereliptic curve,
Glasgow Math. J. 47A (2005), 33-44.

. M. Bialecki and A. Doliwa, Algebro-
geometric solution of the discrete KP equa-
tion over a finite field out of a hyperellip-
tic curve, Commun. Math. Phys. 253

(2005), 157-170.

M. Bialecki and A. Doliwa, The discrete
KP and KdV equations over finite fields,
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Theor. Math.
1412-1418.

Phys. 137(1) (2003),

. A. Doliwa, M. Bialecki, and P. Klim-

czewski, The Hirota equation over fi-
nite fields: algebro-geometric approach and
multisoliton solutions, J. Phys. A: Math.

Gen. 36 (2003), 4827-4839.

C. List of Invited Talks

. Integrable KP and KdV cellular automata
out of the hyperelliptic curve of genus two,
Integrable Systems: Linear And Nonlinear
Dynamics - ISLAND 2 Conference, Arran,
Scotland, June 2003.

. Integrable sine-Gordon cellular automata,
Symmetries and Integrability of Difference
Equations - SIDE 6 Conference, Helsinki,
Finland, June 2004.

. Integrable cellular automata out of a hy-
perelliptic curve, Differential Equations
in the Geometry of Submanifolds and in
Mathematical Physics - Workshop at Ste-
fan Banach International Mathematical
Center , Warsaw, Poland, November 2004.

. Discrete integrable systems over finite
fields, Pure & Applied Mathematics Semi-
nar, University of Kent, England, Novem-
ber 2004.

. Integrable cellular automata on a finite
field, Mathematics of Discrete and Ultra-
discrete Integrable Systems and Its Ap-
plication Conference, Sado Island, Japan,
October 2005.

. Algebro-geometric solution of the discrete
KP equation over a finite field out of
a hyperelliptic curve, Mini-workshop Re-
cent Topics in the Discrete and Ultradis-
crete Integrable Systems, Kyushu Univer-
sity, Fukuoka, Japan, March 2006.

. Solutions of the discrete KP equation over
finite fields, Ryukoku Mathematical Sci-
ence Seminar, Ryukoku University, Shiga,
Japan, March 2007.



8. On some integrable system over finite
fields, The Fifth IMACS International
Conference on Nonlinear Evolution Equa-
tions and Wave Phenomena: Computa-

tion and Theory, University of Georgia,

Athens, Georgia, USA, April 2007.

. On pattern structures of the N-soliton so-
lution of the discrete KP equation over a fi-
nite field, Integrable Systems: Linear And
Nonlinear Dynamics - ISLAND 3 Confer-
ence, Islay, Scotland, July 2007.

10. Integrable systems over finite fields: a sim-
plification or a challenge?, on the Con-
ference O ecent Trends in Integrable Sys-
tems, Research Institute for Mathemat-
ical Sciences (RIMS), Kyoto University,
Japan, August 2007 and on the Conference
O onlinear Integrable Dynamical Systems.
Theory and Applications, Gdansk, Poland,

September 2007.

F.Organizers of Conference, Editor of Journal

etc

1. Member of the Local Organizing Com-

mittee for the Banach Center Confer-
ence ”Second Workshop on Nonlinearity
and Geometry. Darboux Days”, Bedlewo,

Poland, 13-19 April 2008.

ERIKSSON Dennis

A.0DDODO

During the last year I completed my thesis on a
functorial Adams-Riemann-Roch and a coher-
ent Lefschetz theorem (for actions of a cyclic di-
agonalizable group, i.e. diagonalizable groups
with character group Z" @ Z/m). In the first
of the two cases it amounts to describing the

Adams-Riemann-Roch-equality
VERf.(x) = Rf(61(Ty) @ ¥ ()

up to higher equivalences. This is constructed
and axiomatized in both cases under the extra
hypothesis that the schemes involved are reg-

ular. In the special case of smooth curves one
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recovers Deligne’s Riemann-Roch-theorem. In
the case of an lci curve one recovers a formula
for the discriminant of the curve as a local-
ized second Chern-class in our theory (a pre-
cise comparison with other theories of second
Chern classes has not yet been made however).
The aim is however to apply this theory to give
a calculation of the Quillen metric for smooth
Kahler fibrations in the sense of the arith-
metic Riemann-Roch theorem of Gillet-Soul et
al. Similiar Chow-analogues of the functorial
Riemann-Roch in the non-equivariant case have
already been established in a slightly different
setting by J. Franke.

I also studied (in relation to the above) general-
ized coherent trace-formulas for stack-quotients
of general split reductive groups. In the case of
stacks of dimension 1 this seems to be directly
related to tame ramification-phenomena and in
particular one can recover the following form of
Riemann-Hurwitz: for f : X — Y a finite sepa-
rable tamely ramified morphism of curves, then

k

> a-1/r)

i=1

1

2n

X(X)/n=x(Y) +

where k is the number of distinct ramified
points and r; is the ramification index of each
such point. In general it is related to Kawasaki-

Riemann-Roch-like formulas.

B.OOOO

c.ooon

”Some remarks on rational points on cer-
tain hyperbolic manifolds”, Presentation at
Learning Conference ”Hyperbolicit et Arithme-
tique”, Luminy, April 5-9, 2004, France.

”On the Brauer-Manin obstruction for zero-
cycles on curves.”, Seminar, Stockholm, KTH,
December 15, 2004, Stockholm.

”Some more or less explicit class field theory”,
Workgroup-Seminar, ENS, April 15, 2005,
France.

”?Funktoriell ~ Grothendieck-Riemann-Roch”,



Seminar, Stockholm, KTH, April 12, 2006,

Sweden.

theo-

rem”, Seminar ”Work in Progress” in Recent

?Equivariant  Deligne-Riemann-Roch
Developments in the Arithmetic of Shimura
Varieties and Arakelov Geometry (SVAG) :
Barcelona, CRM, July 10 to 15, 2006. Interna-
tional meeting.

” Analytic  Torsion
Roch”,
Homotopiques”, Jussieu, 14 Mai 2006, France.
G.O00

and Deligne-Riemann-

Seminar "Alg O re et Topologie

CDFJ scholarship, October 2006 - September
2007.

JSPS scholarship, November 2007- October
2008.

0000 (LIO Shumin)

A.000OO

I am interested in studying the mathemati-
cal analysis of inverse problems for partial dif-
ferential equations. Inverse problems appear
not only in mathematical sciences but also in
medicine, electrodynamics, engineering, geo-
physics, etc, and are of great practical signifi-
cance. The mathematical analysis is demanded
also from such practical viewpoints. In particu-
lar, I am studying the problems of determining
the source and the coefficient of partial differen-
tial equations from a finite number of measure-
ments. One of the key techniques is a weighted
inequality called a Carleman estimate, which
comes from the classical theory of partial dif-
ferential equations. Since such a technique is
very flexible, I can expect to solve other inverse
problems, for example, in thin bi-dimensional
bodies as membranes or plates.

During the past year, I have considered an elas-
tic bi-dimensional body whose reference config-

uration is a shallow shell. I have established a
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Carleman estimate for the linear shallow shell
equation and applied it to prove a conditional
stability estimate for an inverse problem of de-
termining external source terms by observa-
tions of displacement in a neighbourhood of the
boundary over a time interval. I have written
such a paper with Professors M. Yamamoto and
B. Miara, which was accepted for the publica-
tion in the journal ”Discrete and Continuous
Dynamical Systems”.

Furthermore, I have exploited several other in-
verse problems. For example, the inverse prob-
lems of determining coefficients of hyperbolic
equations with zero initial data by impulsive

inputs and a finite number of measurements.

B.OOOO

1. S. Li

estimate for

and M. Yamamoto “Carleman
Maxwell ' s equations in
anisotropic media and the observability in-
equality”, Journal of Physics: Conference

Series 12 (2005) 110-115.

. S. Li and M. Yamamoto[l “An inverse
source problem for Maxwell ' s equations
in anisotropic media”, Applicable Analy-
sis 84 (2005) 1051-1067.

. S. LiO0 “An inverse problem for Maxwell ’
s equations in bi-isotropic media”, STAM
Journal on Mathematical Analysis 37
(2005) 1027-1043.

. S.Liand M. Yamamotdl“Estimation of co-
efficients in hyperbolic equations with im-
pulsive inputs”, Journal of Inverse and Ill-
Posed Problems 14 (2006) 891-904.

. S. Li and M. Yamamotd]“An inverse prob-
lem for Maxwell’ s equations in anisotropic
Ann.

media in two dimensions”, Chin.

Math. Ser. B. 28 (2007) 35-54.

. S. Li, B. Miara and M. YamamotdJ“A Car-
leman estimate for the linear shallow shell
equation and inverse problems”, Discrete
and Continuous Dynamical Systems: Spe-
cial Issue dedicated to Professor Tatsien Li
on his 70th birthday (to appear).
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. An inverse problem for Maxwell’s equa-
tions in biisotropic media, 0 00 00O O
oo0o0O,00000000000, 20030
12 0.

. An inverse problem for Maxwell’s equa-
tions in biisotropic media, 0 00 0 0O O
gooooooboooooboooobod
gododoooooo,oooooooon
ooooo,20040 10.

. An inverse problem for Maxwell’'s equa-
tions in biisotropic media, The 2nd In-
ternational Conference on Inverse Prob-
lems O Recent Theoretical Development
and Numerical Approaches, Fudan Univer-
sity, Shanghai, China, June 2004.

. Estimation of coefficients in hyperbolic
equations with impulsive inputs, Inverse
Problems in Applied Sciences—towards

breakthrough, Hokkaido University, Sap-

poro, Japan, July 2006.

5. Lipschitz stability in an inverse hyperbolic
problem with impulsive forces, Analysis
and Control of Partial Differential Equa-
tions, Pont-a-Mousson, France, June 2007.

G. 00O

1. President Award of the University of
Tokyo, The University of Tokyo, 2005.

. Chinese Government Award for Outstand-
ing Self-financed Students Abroad, The
China Scholarship Council, 2005.
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(SVEGSTRUP Rolf Dyre)

A.000OO

In algebraic quantum field theory the concept

of algebras of local observables rather than
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quantum fields form the basis of the theory.
To each region O of finite extent of space-time,
a von Neumann algebra of ‘local observables’
heuristically representing ‘what can be mea-
sured by looking in O’ is understood. The fam-
ily of local observables in the regions of finite
extent is called a net of local algebras.

In algebraic quantum field theory we can —
starting with a well-behaved 2-dimensional the-
ory — in a mathematically precise sense re-
strict our considerations to a lightray and
thereby obtain a one-dimensional theory. As
we would expect, an information loss is in-
curred in the process. Under an assumption
of well-behavedness known as strong additivity,
the one-dimensional theory is completely given
by a unique half-sided modular inclusion (That
is, a subfactor A/ C M for which there is a
common cyclic, separating vector such that the
modular automorphism group of the larger fac-
tor maps the smaller factor into itself for posi-
tive parameters, of'(N) C N for t > 0). The
information that was lost when passing from
two dimensions to one is preserved in another
half-sided modular inclusion (sharing with the
former subfactor the larger factor as well as the
cyclic, separating vector).

Conversely, starting with a one-dimensional
theory we can obtain a two-dimensional theory
by adding a half-sided modular inclusion to our
data. A very interesting question is under what
conditions such a construction yields an inter-
acting theory, i.e., a theory with a non-trivial
S-matrix.

Another — and potentially even more interest-
ing — question is whether the construction of
adding a dimension to a theory by the ad-
ditional data of a half-sided modular inclu-
sion can be extended to higher dimensions.
That is, can we given an n-dimensional the-
ory and a well-behaved half-sided modular in-
clusion construct an n + 1-dimensional the-
ory? If so we might finally be able to take sig-
nificant steps towards constructing interacting
four-dimensional theories and even ones that do
not depend on a perturbative approach. Given

the availability and far greater ease of con-



struction of lower-dimensional theories, an af-
firmative answer would have significant ramifi-
cations.

The above forms the main focus of my research.
Together with Gandalf Lechner I am working
on machinery for going from n to n + 1 di-
mensions, the main tool being the use of half-
sided modular inclusions that encode the rele-
vant physical information for the well-behaved
theories. A major part (and a major prob-
lem) in the dimension-increasing step is to find
conditions for the resulting higher-dimensional

theory to be interacting.

B.OOOO

Publications

1. Endomorphisms on Half-Sided Modular
Inclusions, Journal of Mathematical
Physics, 2006, vol. 47, no. 12.

2. The Yang-Mills Problem for Non-
Commutative Tori, with Ryszard Nest,
http://arxiv.org/abs/0712.1472 .

c.oooo
1. The Yang-Mills Problem for Non-
Commutative  Tori,  Symposium on

Operator Theory and Operator Algebras,
Minami-Shitara, Aichi, Nov.

16-18, 2003.

Japan,

Tensor Categories and Module Categories,
Conformal Field
Theory, Oberwolfach, Germany, Apr. 1-7,
2007.

Arbeitsgemeinschaft:

Tamas Kalman

A. Research Statement

Most of my recent (and current) work is related
to the Gopakumar—Vafa conjecture. Roughly
speaking, the conjecture asserts that certain
knot invariants, including the Homfly polyno-
mial, are obtained by suitably counting holo-

morphic curves in a symplectic 6—manifold
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whose boundary lies on a Lagrangian submani-
fold. The latter is associated to a given knot K
through the intermediate step of a Lagrangian
surface Ly in the ball B* whose boundary is
dLkg =K C S3.

It is natural here for K to become Legendrian
with respect to the standard contact structure
on the sphere §3. With Tobias Ekholm and Ko
Honda, we investigated the set of candidates
for the role of Lx. With the added assumption
that those Lagrangians be exact, one may as-
sociate a so-called augmentation of K to each.
This can be used to distinguish between such
surfaces.

As supporting evidence for Gopakumar—Vafa,
Rutherford proved that certain coeflicients in
the Homfly and Kauffman polynomials of cer-
tain Legendrians are counts of objects called
rulings. I realized that rulings could be treated
as surfaces, in fact as Lagrangian surfaces
immersed in B*. I showed that their gen-
era were bounded above and I used them
to solve the problem of maximal Thurston—
Bennequin number for a class of knots known
as +adequate.

While studying Homfly polynomials (especially
those of positive braids), I realized a connection
between the values of this invariant for a braid
and the result of adding a full twist to the braid.
I hope to generalize this theorem to Khovanov—
Rozansky homology.

In a paper published in 2005, I initiated the
study of the fundamental group of (a connected
component of) the space of Legendrian knots
by representing it in the automorphism group
of the associated contact homology algebra. I
continue working on this problem, too. In par-
ticular, with Tobias Ekholm we finished a pa-
per that relates the value of the representa-
tion on a loop to the contact homology of a 2—
dimensional Legendrian constructed from the

loop.

B. Publications and preprints

1. T. Kélman:
parameter families of Legendrian knots,
Geom. Topol. 9 (2005), 2013-2078.

Contact homology and one



. T. Kélman: Braid-positive Legendrian
links, Int. Math. Res. Not. 2006, Art. ID
14874.

. T. Kalmén: Maximal  Thurston—

Bennequin number of +adequate links, to

appear in Proc. Amer. Math. Soc.

. T. Kalmén: Rulings of Legendrian knots
as spanning surfaces, to appear in Pacific
J. Math.

. T. Ekholm and T. Kélman: Isotopies of
Legendrian 1-knots and Legendrian 2-tort,
submitted.

. T. Kalman: Meridian twisting of closed
braids and the Homfly polynomial, submit-
ted.

. T. Ekholm, K. Honda, and T. Kalman:
Legendrian knots and Lagrangian cobor-

disms, in preparation.

C. Presentations

. Legendrian knots bounding Lagrangian
surfaces, University of Southern Califor-
nia, USA, April 9, 2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, University of
North Carolina at Chapel Hill, USA, April
20, 2007.

. Legendrian knots bounding Lagrangian
surfaces, Pomona College, USA, April 24,
2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, Uppsala Univer-
sity, Sweden, July 11, 2007.

. Legendrian knots bounding Lagrangian
surfaces, Tambara Institute of Mathemat-

ical Sciences, September 6, 2007.

. Contact homology and one-parameter fam-
ilies of Legendrian knots, Keio University,
October 22, 2007.
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7. Contact homology and one-parameter fam-
ilies of Legendrian knots, at the Tokyo—
Seoul Conference in Mathematics, Univer-
sity of Tokyo, December 1, 2007.

8. Contact homology and one-parameter fam-
ilies of Legendrian knots, Kyushu Univer-
sity, December 7, 2007.

9. Legendrian knots bounding Lagrangian
surfaces, at the workshop Topics in Pois-
son Geometry and Mathematical Physics,

Keio University, January 10, 2008.

10. The Homfly polynomial of braids with a
full twist, at the Fourth East Asian School
of Knots and Related Topics, Tokyo, Jan-
uary 22, 2008.

00000000 (PICHOT Mikael)

A. 0000
My work is centered around the following

themes:

e Dynamical systems, especially measured
equivalence relations and generalized foli-

ations.

e Nonpositive curvature and quasi-periodic
geometries (the latter includes part of my

work on affine Tits buildings).

e Non standard spaces, i.e. spaces, such as
the space of triangle buildings or the spec-
trum of a C*-algebra, which are singular
in the sense that they cannot be endowed
with a usual topological (or even standard

Borel) structure.

e Geometric group theory, especially beyond
amenability: Kazhdan’s property T, the
Haagerup property, property RD, (higher)

rank phenomenon, #?-cohomology.

e Operator algebras: von Neumann algebras,

noncommutative geometry, Baum-Connes



conjecture, C*-dynamical systems.

I will now describe my last preprint that were
written in 2007. They are indexed in the refer-
ence list below.

a) Intermediate rank and property RD (joint
work with Sylvain Barré, preprint sept. 2007).
In this paper we introduce concepts of interme-
diate rank for countable groups that “interpo-
late” between consecutive values of the classical
(integer-valued) rank. We seek for a sufficiently
‘smooth’ interpolation of successive values of
the rank. The following concepts, which dif-
fer by the scale at which rank interpolation is
detected, are considered in the paper: growth
rank (at the asymptotic scale), local rank (at
the infinitesimal scale) and mesoscopic rank (in
between). Various classes of groups are proved
to have intermediate rank behaviors. We are
especially interested in interpolation between
rank 1 and rank 2. We explicitly construct var-
ious groups of intermediate rank, e.g. groups of
rank % or groups of friezes. Our setting is es-
sentially that of non positively curved spaces:
groups act on some CAT(0) spaces (with spe-
cific properties) which are used as substitutes
to symmetric spaces (where the integer rank is
classically defined, i.e. for Lie groups and their
lattices).

The resulting framework connects to operator

algebras. Thus:

e we prove property RD in many cases where

intermediate rank occurs. This general-
izes in particular results of Haagerup, and
Rammage-Robertson-Steger, but also ap-
plies to the entirely different groups, for
instance, groups of rank % and groups of

friezes have property RD.

this implies, relying upon the work of
Lafforgue, the Baum-Connes conjecture
for a new family of groups, which in-
cludes groups of rank % and groups of
friezes (they also include groups acting on
Bruhat-Tits Buildings of type A, which
was first proved by Lafforgue).

e we prove that the reduced C*-algebras of
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groups of rank % have stable rank 1. This
provides the first examples of dicrete group
of ‘higher rank’ whose reduced C*-algebra
has stable rank 1. By results of Haagerup,
Dykema, de la Harpe and Rgrdam, re-
duced C*-algebras of free product groups
and hyperbolic groups have stable rank 1.
Note that in the (type I) framework of Lie
groups, computations by Sudo show that
C*-algebras of real Lie groups of higher
rank have stable rank 2. We also show
that the reduced C*-algebras of groups of

rank % have real rank 1.

b) Markov type constants for metric spaces
(joint work with Shin-ichi Ohta, preprint sept.
2007). A metric space X is said to have Markov
type 2 if there is a contant K such that

E[lzg — zn|2] < nK2E[|z0 — z1|]2

for any reversible stationary random walk
(#n)nenufoy on any state space of N (non nec-
essarily distinct) points in X. This was intro-
duced by Ball and gives a non linear generaliza-
tion of the classical Rademacher type for Ba-
nach spaces. Our main theorem asserts that if
a geodesic metric space has Markov type 2 with
constant 1, then this is an Alexandrov space of
non negative curvature.

This contrasts with the fact that Enflo type
2 with constant K = 1 (historically the first
non linear generalization of Rademacher type)
is actually equivalent to non positive curvature
(i.e. CAT(0)).

Note however that one should not conclude too
hastily that Markov type and Enflo type behave
as “opposite curvature condition”: for instance
Markov type always implies Enflo type up to a
constant multiplicative factor of K.

¢) The space of triangle buildings. In March
2007 I wrote an invited survey for the pro-
ceedings of the French-Japanese conference on
“noncommutativity” held at ITHES in Novem-
ber 2006. I review there some parts of my Ph.
D. The common link of these papers is the space
of triangle buildings that we introduced with S.
Barré. The following is taken from the abstract

of the paper:



“From a set-theoretic point of view the space
of triangle buildings is the family of all trian-
gle buildings (also called Bruhat-Tits buildings
of type [12) considered up to isomorphism. It
is a continuum. We shall see that it provides
new tools and a general framework for studying
triangle buildings which connects notably to fo-
liation and lamination theory, quasi-periodicity
of metric spaces, and noncommutative geome-
try.”

“This text gives a general presentation of the
subject and explains some of these connections.
Several open problems are mentioned. The last
sections set up the basis for an approach via K-
theory.”

B.OOOO

gooad

Published and accepted papers

D. Kerr, M. Pichot, Asymptotic Abelian-
ness, weak mixing and property T, J.

Reine Angew. Math., to appear.

S.

d’immeubles

M.  Pichot,

triangulaires

Barré, Existence
quasi-

périodiques, Math. Ann., to appear.

S. Barré, M. Pichot, Sur les immeubles tri-
angulaires et leurs automorphismes Geom.

Dedicata, to appear.

M. Pichot, from

quasiperiodic domains, Israel J. Math, to

Harmonic analysis

appear

M. Pichot, Sur la théorie spectrale des
relations d’équivalence mesurées, J. Inst.
Math. Jussieu, Vol. 6, no. 03 (2007), pp
453-500.

M. Pichot,

singuliers fortement ergodiques et leur

Sur les espace mesurés

structures métrique-mesurées, Ann. Inst.
Fourier, 57 no. 1 (2007), p. 1-43.

M. Pichot, Semi-continuity of the first ¢2
Betti number on the space of finitely gen-
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erated groups, Comm. Math. Helv., 81,
No. 3 (2006) 643-652.

M. Pichot,

rigidité pour les relations d’équivalence

Conditions simpliciales de

mesurées de type II;, C.R. Acad. Sci.
Paris, Ser I. 337 (2003) 7-12.

Submitted preprints

S. Barré, M. Pichot, Intermediate rank
and property RD, Preprint Sept. 2007.

S. Ohta, M. Pichot, A note on Markov
type constants. Preprint Sept. 2007.

M. Pichot, The space of triangle buildings.
Preprint March 2007.

R. Lyons, M. Pichot, S. Vassout, Uniform
non amenability and the first L? Betti
number. Preprint Dec. 2006.

c.ooon
Recent talks (2006—-2007)

1. Workshop on operator theory and operator
algebras (Chiba, Japan). Organized by M.

Nagisa, M Fujii, S. Yamagami 07/11

. Workshop on von Neumann algebras
(Fields Institute, Toronto, Canada). In-
vited by S. Popa 07/10

. Operator Algebra Seminar (University of
Tokyo, Japan). Invited by Y. Kawahigashi
07/10

. Conference on Singular foliations and von
Neumann algebras (Fleurance, France).
GDR Géométrie non commutative. In-

vited by G. Skandalis 07/06

. Ergodic theory Seminar (Rennes, France).
Invited by B. Bekka 07/04

. Conference on von Neumann algebras and
ergodic theory (Los Angeles, U.S.). In-

vited by S. Popa 07/03

. Conference on Groupoids in operator alge-
bras and noncommutative geometry (IHP,
France). Invited by J. Renault, J.L. Tu.
07/02



10.

11.

12.

13.

14.

15.

16.

17.

. Conference on Noncommutativity (IHES,

France). Invited by J.P. Bourguignon, G.
Skandalis. 06,11

. Geometry and Dynamics Seminar (College

Station, Texas, U.S). Invited by S. Grig-
orchuck and D. Kerr. 06/09

Conference on Operator Algebras (Banff,
Canada). Organized by H. Wenzl, J. Erli-
jman. 06/09

Noncommutative ~ Geometry  Seminar,
(Cambridge, U.K) Invited by A. Connes,
S. Majid. 06,08

Operator Algebra Seminar (Clermont-
Ferrand, France). Invited by H. Oyono-
Oyono. 06/06

Geometric  Group  Theory  Seminar
(Geneva, Swiss). Invited by N. Monod, P.
de la Harpe 06/04

Conference on Noncommutative Geometry
(Marseille, France). Organized by J. Cha-
bert. 06/03

Ergodic Geometry Seminar (Ecole Poly-
technique, Palaiseau, France). Invited by
G. Courtois. 06/02

Geometry Seminar (Université de Bre-
tagne Sud, France). Invited by S. Barré.
06,01

Operator Algebra Seminar (Chevaleret,
Paris, France). Invited by A. Connes, G.
Skandalis, E. Blanchard. 06/01
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0000000 (Research Fellow)

00 0O (IWAO Masataka)

A.000OO
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Discretization and ultradiscretization of Hamil-
tonian systems has been studied. And the
accompanied algebraic method has been con-

structed.

B.OOOO

1. 0000,0000,0000:0000O
obooboooooooooooboboo
000 Lo0000o0ooobooooooon
00, No.14ME-S7, 20030 40, 171-176.

2. 0000,0000,0000:0000RO
gbooooocooooobooboboo
ooolLoooooooooooooon
00, No.14ME-S7, 2003 0 40, 177-182.

3. 0000: “bOo00o0o0r, 0000, No.
483, 2003 0 90O, 21-28.

4.0000:00000000000,000
00000000000, 1400, 2004 0 11
0, 21-30.

5. M. Iwao and D. Takahashi: “Ultradiscrete
Hamiltonian Systems”, Glasgow Mathe-
matical Journal 47A (2005) 87-97.

6. M. Iwao: “Analysis of Ultradiscrete
Hamiltonian Systems with Lattice Poly-
gons”, J. Phys. Soc. Jpn. 74 (2005) 3167
3178.

7. 0000: OO000000b0O0bOob0oon
obooooocooooooobobon
oo,0b0o0o0o0oooboobooboo
O, No.16ME-S1, 2005 0 4 O, 157-162.

8. D. Takahashi, M. Iwao: “Geometrical dy-
namics of an integrable piecewise-linear
mapping”, “Bilinear Integrable Systems:
from Classical to Quantum, Continuous to
Discrete”, Springer (2006) (NATO Science
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10.

Series II; Mathematics, Physics and Chem-
istry, Vol. 201, eds. L. D. Faddeev, P. V.
Moerbeke, F. Lambert).

.0b000: 0obobooobooobooo

000000000, 000000000
00000000, No.17ME-S2, 2006 0 5
0, WEBOO.

ooooooooooooooo,oooon
O0OO0O0o0O0o0oooOO0OOd, No.18ME-S5,
20070 50,WEBDOO.

c.oooo

. Ultradiscrete Hamiltonian systems, IS-

LAND?2, Isle of Arran, UK, June, 2003.

. Discretization of Tropical Conic Hamilto-

nian Systems, SIDE6, Helsinki, Finland,
June, 2004.

.goooooooooooooo,oooo

goos000ooo,oo0ano, 20040 3
0.

Lgogbgbobooogooboob,boobo

Oo0z200400000,0000,20040 9
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gooobooooooboobooooooo,on
ooooooooo, 20060 110.

10. 00 000000000000000000
000000000,0000000000
0,20070 80.

000 OO0 (SASAKI Yoshikatsu)

A.000OO

OO0 Painlevé 00 O0OOO0O0O0O0ODODODO
oooooooooooooooooooooo
oood

(i) Painlevé 00D OOO0ODO

Painlevé 0000000 00DO0O0O Painlevé O
ooooooooooooooooooooog
goooooooooooboobouooood
Oo0O00o0oooooooo MpDbOOODOOO
00000 Painlevé OO ODOOOOOODOOO
000 (000o0)oOoooUooooooooo
oooooUooUooUoooOoo(@moooooo
0oo0o0oooooooooooooood
oooooooooooy
0000 Painlevé DO DODOOOOOOODOOO
00000000000 000000Painlevé
00000 transcendental 000000000
00000DOo00ooOoooooooO Shimo-
mura 0000 Painlevé 0000000000
goobooooooon
00000000 NevanlinnaO OO (CO)0OO
000000000000 0D00OCP! DO ¢t=00
oooooooboooog PGP,y
0000000000000Pg,Py 00000
0ood0o00oDOoooooooooooooog
00dd0oooobDoouooooooooog
O0000000o0o0ooOo0ooooonPyrd
ooooooooooooo
(i) DO0OO0O0OO0OOO0OO (MPD)

Painlevé 0000 CP'0 20000000
000 MPDOOOODO Hamilton 00O OO
00o00ooooooooooooo 20000
00ooooMPDOOOOOOOODO isomon-
odromic0 000000000 DDOOOOOOO
0 Yang-Baxter 00000 00O elliptic operator
oood
00000 (0O0)oUoooooooooooo
0000000001970000 Painlevé 0 0O O

bobooboboobobobobobobo
gbooobOoobooooobobooooooboo

I am interested in the transcendental nature
of the special functions defined as solutions
of differential equations, such as the Painlevé
equations.

(i) Value distribution of the Painlevé transcen-
dents

The Painlevé equations and the Painlevé
transcendents which are the solutions of the
equations have come to be well known grad-
ually in recent years. Much of introductory lit-
erature which introduces about them regards
each Painlevé equation as an equation which
governs MPD of an ordinary differential equa-
tion, however the original awareness of the is-
sues of the Painlevé equations is to find a new
special function. (It was also shown that the
Painlevé equations give very new special func-
tions as solutions much later from the discovery
of the equaitons.)

After that, main stream of the studies on the
Painlevé transcendents is of special solutions,
symmmetries and algebraic geometry.  Al-
though studies on the transcendental nature of
the Painlevé transcendents was rather left, the
analyses of the Painlevé transcendents from the
view point of the value distribution are greatly
progressed by Shimomura in recent years.

The classical Nevanlinna theory is built for the
meromorphic functions (on C), so the theory
is useful for P;, P; and Py which have fixed
singularities only at t = co on CP! with no
changes, but the theory gives rough estimations
for Pip and Py which need transformation of
the independent variable by exponential func-
tion. However, we can give more precise esti-
mates when we take sectorial domains around
the fixed singularities and study in them. The

method of sectorial domains is useful also for

Pyr.
(i) Monodromy preseving deformations
(MPD)

Each Painlevé equation is obtained as a
Hamilton dynamical system which governs

MPD of a second order linear ordinary differ-



ential equation on CP'. Moreover, considering
MPD of a second order linear ordinary differ-
ential equation on an elliptic curve, we can
obtain an isomonodromic system, integrals of
special solutions of which is an elliptic operator
which solves the Yang-Baxter equation in fact.
Integrable systems is a field which often has
relations with (mathematical) physics.

A Painlevé equation is brought into the lime-
light in about 1970, that is also because the
solution of it is known as a special function de-

scribing statistical mechanics.

B.OOOO

1. 00000, Painlewe DO00OODOO0OO
ooo,boo0oooooboobgooo
gbooobooooobooooboo,booo
000000 1367(2004), 15-28.

. Y. Sasaki, Value distribution of the fifth
Painlevé transcendents in sectorial do-
mains , J. Math. Anal. Appl. 330(2007),
Issue 2, 817-828.

. Y. Sasaki, Construction of the auxiliary
functions for the wvalue distribution of
the fifth Painlevé transcendents in secto-
rial domains ; RIMS Kokytroku Bessatsu
B2(2007), 209-214.

. Y. Sasaki, Value Distribution of the third
Painlevé transcendents in sectorial do-
mains , Proc. Japan Acad. 83 Ser. A
(2007), 79-82.

. Y. Sasaki, Painlevé of 2-
dimensional degenerate Garnier systems

of type (5), (1,4) , submitted.

property

. Y. Sasaki, Lower estimates of growth or-
der for the second Painlevé transcendents

of higher order, submitted.
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0 16(2004) 0 110 2400110 260, 0
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. 000 00, Value distribution theory of
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OO0 100 1401.

.00o0 oo, 0000 Gaernier OO
Painlevé 00000, 000000000
000000000, 00 18(2006) 0 20
230250, KKROOOOGOO.

8. Y. Sasaki, Value distribution of the
Painlevé transcendents in sectorial do-
mains , postersession in Conference ” Alge-
braic, Analytic and Geometric Aspects of
Complex Differential Equations and their
Deformations. Painlevé Hierarchies”, 15-
20 May 2006, RIMS, Kyoto University,
JAPAN.
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ooo.
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oooo0oooooooooo, oo
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10. Y. Sasaki, Value distribution of the

fifth  Painlevé transcendents in secto-



rial domains , postersession in Confer-
ence ”Painlevé Equations and Monodromy
Problems: Recent Developments”, 18-22
September 2006, Isaac Newton Institute,
Cambridge University, UK.

O0:0000000000000000O.

11. Y. Sasaki, Value distribution of the sizth
Painlevé transcendents in sectorial do-
mains , Conference ”Workshop on Holo-
morphic Mappings, Kobayashi Hyperbol-
icity and Diophantine Approximation”,
20-23 July 2007, Graduate School of
Mathematical Sciences, the University of

Tokyo, JAPAN.
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gboboo,bobobobobobob,
00 19(2007)0 80 600 80 90,0
oboboobooooooboergo, 0O0DOO
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13. Y. Sasaki, Value distribution of meromor-
phic solutions to a higher order analogue of
the Painlevé equation , Symposium ”Dif-
ferential Equations and Exact WKB Anal-
ysis”, 09-12 Oct 2007, RIMS, Kyoto Uni-

versity, JAPAN.

14. 00O 00O, Value distribution of the
stxth Painlevé transcendents in sectorial
domains , 0 500000000000, O
0 19(2007)0 120 080090, 00000

ogogoobooooo.

15. 00O O4d,
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O00,0000000D00000O00D0O0
0000000000000 Novikov, Rosen-
berg, Palmeira D00 O000O0DOOODOO.
R.Roberts 0 0O 0O 0O O Taut Foliations in punc-
tured surface bundles, I, London Math. Soc.
82(3) (2001), 747-768.0 0000 StO0OODO
goooooooobtatdgggooogad
gooOdooOooooooooo,ooooo
O00000ooooooooo tantdooon
boundary slope 00000 O0O0O0O preprint O
00000, 00000 Journal of Mathemati-
cal Sciences, The University of Tokyol O O O
O,000000000000.0000,000
(r,s)D0000000 KOOOOOOOOOO
KOtantOOOOOOGQOGoOOoOO,000000
00000000 (—o0,1) 0000 boundary
slope 000000000, OOO,00000
00 KOOOO DehnO00O (—o00,1)0000
slope0 000 taut 00 O0O00OD0OOOOOCODOO
O0.00D000oooooooooooooo,
T.LiO O0OOd Property P for knots admitting
certain Gabai disks, Top. Appl. 142(2004),
113-1290 00 Boundary train tracks of laminar
branched surfaces, “Topology and geometry of
manifolds” (Athens, GA, 2001) 269-285, Proc.
Sympos. Pure. Math, 71, AMSOOOOODOO
O0O. RRoberts D0 DODOOOOOODODO fiber
O00o0ooooooooT.Liooooooon
fiberO0O00O00O0O0OOO0OOO,000000O
DehnO00O0O slope0 0000000 OOOOO
O0D0O0000. 00000 2n-Murasugi sum
goooOoOoOoOoOoOooOO,000ooOo0o0oO0
DehmO0OO00O0O0ODOODOODOODOOO. OO
00000,00 (-2,p,q) 00 PretzelDO OO
O00o0ooOoUoooo. o0 (-2,3,7)0 Pret-
zel0OOOOO0O Reebless 0O OO ODOOO
00000, J. JwnO00000(-2,3,7)-pretzel
knot and Reebless foliation, Top. and its Appl.
145(2004), 209-23200 00, 00000000
Oo00ooooooooooooooogooon
gooo,0oo0ooob. dooogoood
0000 (-2,p,q)0 Pretzel OO OOOOO
oo000DoOOoO0o0oOoooO0o0.oooooooo
O, (=2,p,q) 0 Pretzel 10000000, 20
dooool1goboooooooooooood
0O.0000, (-2,p,9)0 Pretzel 0000 tun-
nelnumberone 000, 0000000000O0O



000000 A criterion for detecting inequiv-
alent tunnels for a knot, Math. Proc. Camb
Phil. Soc (1990), 107 483-49100 , 00 0000
00000000000 0O00d Identifying tunnel
number one knots, J. Math. Soc. Japan,(1996)
48, 667-6880 0 0 0O O, H.Hilden O O D.Tejada
O0M.Toro 0 O 0 00 Tunnel number one knots
have palindrome presentations, JKTR, Vol.11,
No.5(2002) 815-83100 00 0000000OODO
000000000, 000 (-2,3,9) 0 Pret-
zl DOOODOOOOO. ODOOOOOOOO
meridian-longitude 0 00 00O0O. OOO0OO
ooooao, (-2,p,q) 0 Pretzel 00O O OO
gobooooooog.

Foliation is a locally product structure, and we
study a foliation in a low-dimensional mani-
fold, especially a foliation for a 3-dimensional
manifold. It is well known by results of
Novikov, Rosenberg and Palmeira that a closed
3-manifold with a taut foliation has topologi-
cal properties such as its fundamental group is
infinite and so on. In the paper Taut Folia-
tions in punctured surface bundles, I, London
Math. Soc. 82(3) (2001), 747-768 written by
Rachel Roberts, an existence of taut foliations
in once punctured surface bundle over S* and a
property of boundary slopes of these foliations
are studied. By using a construction of the
Roberts paper, we obtain a result for a prop-
erty of boundary slopes of taut foliations of a
torus knot complements and we submitted the
preprint with its result to the journal “Jour-
nal of Mathematical Sciences, The University
of Tokyo”, and it was published in the journal.
In this paper, we construct a family of taut
foliations of the complement for a torus knot
K(r,s), then show that for any p € (—o0,1)
we can obtain a taut foliation with a bound-
ary slope p from its family. By this theorem
we also see that for any rational p € (—o0o,1)
the taut foliation with the slope p is preserved
by p-Dehn surgery along K (r,s). For an inves-
tigation of the slopes which are realized by a
family of taut foliations of another knot com-
plements, we pay attention to two papers of

Tao Li, [1] Property P for knots admitting cer-
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tain Gabai disks, Top. Appl. 142(2004), 113-
129 and [2] Boundary train tracks of laminar
branched surfaces, “Topology and geometry of
manifolds” (Athens, GA, 2001) 269-285, Proc.
Math, 71, AMS. Although
the construction of Roberts is valid only for a
fibered knot, the theorem of [1] is valid for the
knot which is not fibered. Also one of the the-

orems of [2] is especially valid for a knot which

Sympos. Pure.

have a 2n-Murasugi sum. Now we study the
slopes which are realized by the family of taut
foliations of the complement of the (—2,p, q)-
type Pretzel knot by applying these theorems.
For the non-existence of a Reebless foliation
on a manifold obtained from a Dehn surgery
along (—2, 3, 7)-pretzel knot, there is the result
of J. Jun, [3] (—2,3,7)-pretzel knot and Reeb-
less foliation, Top. and its Appl. 145(2004),
209-232. In [3] the actions on a non-Hausdorff
l-manifold by a fundamental group is stud-
ied, then we are going to apply this method
to the study of a non-existence of a Reeb-
less foliation of a (—2,p, ¢)-pretzel knot. For
this study we have to obtain a presentation
of the fundamental group of (—2,p, q)-pretzel
knot with two generators and one relation.
In order to get this presentation, we see that
(=2, p, q)-pretzel knot is tunnel number one
and these construction of the tunnel accord-
ing to papers of T.Kobayashi [4] A criterion
for detecting inequivalent tunnels for a knot,
Math. Proc. Camb Phil. Soc (1990), 107 483-
491 and K.Morimoto, M.Sakuma, Y.Yokota
[5] Identifying tunnel number one knots, J.
Math. Soc. Japan,(1996) 48, 667-688, and
also we expand the algorithm for calculation
of a fundamental group written in the paper of
H.Hilden, D.Tejada, M.Toro [6] Tunnel num-
ber one knots have palindrome presentations,
JKTR, Vol.11, No.5 (2002) 815-831, then we
get a required presentation of the fundamen-
tal group of (—2,3,¢q)-pretzel knot and the
meridian-longitude system. Now we are going
to obtain the presentation of the fundamental

group of (—2,p,q) pretzel knot.
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1. 00000 “Taut foliations of torus knot
complements 7, 000000000000
o0 2003000000

. Y. Nakael “Taut foliations of torus knot

»

complements 7, preprint, UTMS preprint

series 2004-30.

. Y. Nakael “Taut foliations of torus knot

? Journal of Mathematical

complements
Sciences, The University of Tokyo, 14

(2007) 31-67.

c.0oO0ono

“Taut foliations of torus knots comple-
ments”, 0000000C0O0O0OOOOO, O
gooooooooooo, 20040 10
160

“CO00b00bO0b0bO tawt0nonOQg
ooo”,00gooobo2040000,000
0,20040 30 280 0O 310

“Taut foliations of a twice punctured sur-
face bundle”, 000000000, O000
dodooooooooooooo, 2004 0
100 250 0O 280

“Taut foliations of torus knots comple-
ments”, 000000000, 00000
0000 (00O0o00Oo,20050 20 120 O
140

“Taut foliations of torus knots comple-
ments”, Foliations 2005, Faculty of Math-
ematics of University of Lodz, Lodz,

Poland, 20060 60 140 O 230

“O0D00D0000ODO0O0000 taut
00000 Dehn surgery DOOO”, OO
oooooooooooo,oo0o0o0ooo
oooooogo,20070 50 70

“An extension of Roberts’s construction to
a twice puncutured surface bundle”, Fo-
liations, Topology and Geometry in Rio,
Pontifica Universidade Catdlica (PUC-
Rio), Rio de Janeiro, Brazil, 20070 80 6
0o 1o
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“A good presentation of fundamental
group of (—2, p, q)-pretzel knot and Reeb-
less foliation”, Workshop on Geometric
Topology of dimension 3, 00 OO OO0
0,20080 30 180

0O OO (BAN Katsuma)
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I study those multilinear differential operators
on holomorphic automorphic forms which pro-
duces holomorphic automorphic forms on a
subgroup. I obtained the general way to de-
scribe such differential operators and I am still
considering its application to hermitian modu-
lar forms as in the known case of Siegel modular
forms. I also consider the branching law for dis-
crete series representations using reductive dual
pairs consisting of non-compact groups and its

application to automorphic forms.

0000 ( MADA Jun)
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Any state of the box—ball system (BBS) to-
gether with its time evolution is described by
the N-soliton solution (with appropriate choice
of N) of the ultradiscrete KdV equation. It is
shown that simultaneous elimination of all ‘10’-
walls in a state of the BBS corresponds exactly
to reducing the parameters that determine “the
size of a soliton” by one. This observation leads
to an expression for the solution to the initial
value problem (IVP) for the BBS. Expressions
for the solution to the IVP for the ultradiscrete
Toda molecule equation and the periodic BBS

are also presented.

B.OOOO

1. J. Mada, M. Idzumi and T. Tokihirod “On
the initial value problem of a periodic box-
ball system”, J. Phys. A: Math. Gen. 39,
(2006) L617-1.623.

2. J. Mada, M. Idzumi and T. Tokihiro, “The
exact correspondence between conserved
quantities of a periodic box-ball system
and string solutions of the Bethe ansatz
equations”, J. Math. Phys. 47, (2006)
053507.

3. J. Mada, M. Idzumi and T. Tokihiro,
“Fundamental cycle of a periodic box-ball
system and solvable lattice models”, J.
Phys. A: Math. Gen. 39, (2006) 4985—
4997.

4. J. Mada, M. Idzumi and T. Tokihiro,
“Path description of conserved quantities
of generalized periodic box-ball systems” [
J. Math. Phys. 46 (2005) 022701.

5. T. Tokihiro and J. Mada,
tal cycle of a periodic box-ball systems:

“Fundamen-

a number theoretical aspect”, Glasgow
Math. J. 47A (2005) 199-204.

6. J. Mada, M. Idzumi and T. Tokihiro,
“Conserved quantities of generalized peri-

odic box-ball systems constructed from the
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ndKP equation”, J. Phys. A Math. Gen.
37 (2004) 6531-6556.

7. J. Mada and T. Tokihiro, “Asymptotic be-
havior of fundamental cycle of periodic
box-ball systems”[J. Phys. A: Math.
Gen. 36 (2003) 7251-7268.
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1. 000 KdvOoOooDoooo,000000on
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2. The ultra-discrete KdV equation and a
box-ball system, OISLAND (Integrable
Systems: Linear and Nonlinear Dynamics)
30, Isle of Islay, UK, 20070 70
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gbooobOoobooooo2o007O 30

4. 00000oO0oo0OOooobobOobooboo
uooobooooooo,oooooooo
ooo0o,000000020070 30

5. The exact correspondence between con-
served quantities of a periodic box-ball
system and string solutions of the Bethe
ansatz equations, [ O O O O Integrable
Systems and Combinatorics0 00000 0O
20070 20O

6. Uoooonooobooobobooobaann
goooboooobo,00boobogon
ooooboboooooboonD20060 80

7. The exact correspondence between con-
served quantities of a periodic box-ball
system and string solutions of the Bethe

OSIDE (Symmetries

and Integrability of Difference Equations)

VIIO , The University of Melbourne, Aus-

traliald 2006 O 70O

ansatz equations,

. gpobboooooooboboobbogaa, b
ooooboooooo20060 30

9. Periodic Box-Ball System and Riemann
Hypothesis, 0 The International Confer-
ence on Applied MathematicsO O Depart-
ment of Mathematics, Tamkang Univer-
sity, Taipeil] 2005 0 12 0O
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We study partial differential equations, espe-
cially elastic wave equations. Any solution u of
the elastic wave equation on R3 is discribed as a
3-dimensional vector field, and it is well-known
that any u is decomposed into a sum of a lon-
gitudinal wave solution and a transverse wave
solution. We get the result that any solution of
the modified elastic wave equation for p-forms
on Riemannian manifolds admits a decomposi-
tion into 2 solutions with different propagation
speeds similarly. Moreover, we obtain the re-
sult that any solution of the modified elastic
wave equation for (p, ¢)-forms on Kéhler man-
ifolds admits a decomposition into 4 solutions

with 4 different propagation speeds.

B.OOOO

(1) Yasutomi, Y, Theory of Generalized Elas-
tic Wave Equations, 0000, 00000
000000000 (2003).

Y., Modified Elastic Wave
Equations on Riemannian and Kahler
Manifolds, 00000000000, 00O
000000000000 1336(2003)1-12.

Yasutomi,

Y., Modified Elastic Wave
Equations on Riemannian Manifolds and

Yasutomi,
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Kéhler Manifolds, Publications of RIMS,
43(2007) no.2, 471-504.

c.oooog

(1) Modified Elastic Wave Equations on Rie-
mannian and Kahler manifolds, 00 O O
gooobb,booooobbboood
O, Tokyo, May 2003.
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My research topics include perturbation prob-
lems and singular perturbation problems with
respect to domains for elliptic partial differen-
tial equations. I especially study a variation
of solutions to PDEs and of eigenvalues for el-
liptic partial differential operators for varying
domains with respect to its shape and I am try-
ing to characterize those quantities in a math-
ematical way. My goal is to apply those results
to industrial problems and numerical methods.
I also treat exact solutions to steady states
of nonlinear parabolic partial differential equa-
tions. Recently I join a group of projects for
industrial problems and collaborate with com-

panies.

B.OOOO

1. Satoshi Kosugi and Yoshihisa Morita and
Shoji Yotsutani: “Stationary solutions to
the one-dimensional Cahn-Hilliard equa-
tion: proof by the complete elliptic inte-
grals”, Discrete Contin. Dyn. Syst. 19
(2007), no. 4, 609-629.

2. Satoshi Kosugi and Yoshihisa Morita:
“Phase pattern in a Ginzburg-Landau
model with a discontinuous coefficient in
a ring”, Discrete Contin. Dyn. Syst. 14
(2006), no. 1, 149-168.

3. Satoshi Kosugi: “Ginzburg-Landau equa-
tions on non-uniform media”, Recent ad-

vances in elliptic and parabolic problems,
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. Satoshi

. Satoshi Kosugi:

153-177, World Sci. Publ., Hackensack,
NJ, 2005.

and Yoshihisa Morita
and Shoji Yotsutani: “Global bifurcation
structure of a one-dimensional Ginzburg-
Landau model”, J. Math. Phys. 46 (2005),
no. 9, 095111, 24 pp.

Kosugi

. Satoshi Kosugi and Yoshihisa Morita and

Shoji Yotsutani: “A complete bifurcation
diagram of the Ginzburg-Landau equation
with periodic boundary conditions”, Com-
mun. Pure Appl. Anal. 4 (2005), no. 3,
665—682.

“Eigenvalues of ellip-
tic operators on singularly perturbed do-
mains”, Variational problems and related
topics (Japanese) (Kyoto, 2002). 0000
0O00ooog, No. 1307 (2003), 13-30.

. Shuichi Jimbo and Satoshi Kosugi: “Ap-

proximation of eigenvalues of elliptic op-
erators with discontinuous coefficients”,
Comm. Partial Differential Equations 28
(2003), no. 7-8, 1303-1323.



JSTOOOOOOO (JST sakigake Researcher)

00 0O (OGAWA Tomohiro)

A.000OO

OO00oo0oOooooooooOooooooooo
000000000000 0000 completely
positivemap 0000000000 O0OO0OODO
000000O00O0O0O0o0oOo [(pjooooon
O00O0OConnesJ0000O0O00OO von Neu-
mann JOOO000O000O00O0O0OO0OODOOO
Ooooooooooooooooooooo
gooooooooooo

00 OMilén Mosonyi, 0000000000 [§]
oo ooouooga
000 Gartner-Ellis 000000000000
Ooooooooooooooooogooo
00000000 (factorization property) O O
00000 finitely correlated state J O O Gibbs
state 0000000000000 OOOOOO
ooo

00 0OMilan Mosonyi, OO0 O0O0O00O0DO0OOO
00000000o0oo0ooooooo (oo
O000)0000oo0ooooo [goooooo
00000000 Chernoff 0 OHoeffding 0 0O O
00000doooODOoOD0OO0OO0O0D0O0O Mark Fannes
0000000000000 CAR algebra O
quasi-free state 10 000000000000
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We have studied statistical equivalence for sets
of quantum states with H. Nagaoka. Two sets
of quantum states are called statistically equiv-
alent if there exists completely positive maps
We relate

the problem with the existence of isomorphisms

connecting in both directions [5].

between von Neumann algebras generated by
Connes’s cocycles, and we gave a necessary and
sufficient condition for the statistical equiva-
lence. We also studied complete invariant for
equivalent families of quantum states.

Next, We have studied large deviation principle
of Géartner-Ellis type on a quantum spin chain
with M. Mosonyi and F. Hiai in [8]. We derived
a sufficient condition about quantum states,
namely factorization property, for the large

deviation principle to hold. We also showed
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this condition is satisfied by Gibbs states and
finitely correlated states.

We have also studied statistical discrimina-
tion of states (quantum hypothesis testing) on
a quantum spin chain with M. Mosonyi and
F. Hiai in [8] and [9)].

exponents of error probabilities and obtained

We derived optimal

Chernoff and Hoeffding type theorem. Apply-
ing these results to quasi-free states on CAR al-
gebra, we obtained similar results for Fermion
with M. Mosonyi, F. Hiai, and M. Fannes in
[10].
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ponents in quantum hypothesis testing,
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H. Yamamoto, Quantum secret sharing
schemes and reversibility of quantum op-
erations, Physical Review A, 032318, 2005.

. D. Kobayashi,
T. Ogawa,

H. Yamamoto and

Secure multiplex coding
to attain the channel capacity in wiretap
arXiv:cs/0509047,
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2005.

. T. Ogawa, Perfect quantum error-
correcting condition revisited, preprint,

quant-ph /0505167, 2005.
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statistical equivalence for sets of quan-
tum states, Technical Report UEC-IS-
2005-5,
tion Systems, The University of Electro-

. T. Ogawa and H. Nagaoka,

Graduate School of Informa-

Communications, 2005.
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markov equivalence for sets of probabil-
ity distributions, Technical Report UEC-
1S-2005-4, Graduate School of Informa-

. H. Nagaoka and T. Ogawa,
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Communications, 2005.
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codes for classical-quantum channel cod-
ing via quantum hypothesis testing, IEEE
Trans. Inform. Theory, vol. 53, no. 6,
pp- 2261-2266 2007.

M. Mosonyi and T. Ogawa,
Large deviations and chernoff bound for
certain correlated states on the spin
chain, J. Math. Phys. 48, 123301, 2007
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. F. Hiai, M. Mosonyi and T. Ogawa, Er-

ror exponents in hypothesis testing for cor-
related states on a spin chain, J. Math.
Phys., to appear, 2008 (arXiv:0707.2020).

M. Mosonyi, F. Hiai, T. Ogawa and
M. Fannes, Mean relative entropies and
hypothesis testing for shift-invariant quasi-
free states, arXiv:0802.0567,

2008.

preprint,
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ponents in quantum hypothesis testing,
Proc. of 2003 IEEE International Sympo-
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Japan, p. 479, July, 2003.

. T. Ogawa, A. Sasaki, M. Iwamoto and

H. Yamamoto, Quantum ramp secret shar-
ing schemes, The 2004 Workshop on In-
formation Security Research Supported by
MEXT Grant-in-Aid Scientific Research
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Japan, September, 2004.
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H. Yamamoto, Quantum secret sharing
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schemes and reversibility of quantum op-
erations, Proc. of 2004 International Sym-
posium on Information Theory and its
Applications (ISITA2004), Parma, Italy,
pp. 1440-1445, October, 2004.

. T. Ogawa, On reversibility of quantum

operations and quantum mutual informa-
tions, 9th Workshop on Quantum Informa-
tion Processing (QIP2006), Paris, France,
January, 2006 (Poster).

. T. Ogawa, Remarks on error exponents in

quantum hypothesis testing, von Neumann
Workshop, Budapest, Hungary, May, 2006
(Invited).

. T. Ogawa, On reversibility of quantum

operations and quantum secret sharing
schemes, 37th Symposium on Mathemat-
ical Physics ”Quantum Entanglement &
Geometry,” Torun, Poland, June, 2006
(Poster).
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ity of quantum operations, 5th Asian-
European Workshop on Information The-
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2006.
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states on a spin chain, Asian Confer-
ence on Quantum Information Science
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I am studing the geomery of cubic fivefolds. In
particular I am interested in the Hilbert scheme
of 2-planes in a cubic fivefold. It is deeply re-
lated to the principal polarized abelin varieties
of dimention 21 which becomes as intermediate
jacobians of cubic fivefolds. I want to describe
conditions when the given 21-dimentional prin-
cipal polarized abelian variety comes from a cu-
In this
year I study the cubic fivefold of Fermat type.

bic fivefold as intermediate jacobian.

I will public the results which I got and will get

as doctoral dissertation.
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Ly(W) =W (u(W,s)), y(W,0) =30 (1)

0000 K-OO Runge-KuttaOOGOQOOOO
ooooo:

i—1
Yizyo-f-zaijw(yj),
j=1

- @)
Y =yo+ Y biW(Y).
i=1
000 A0 KxKOOO,b="(b,...,bx) €
REOODO.000OO0OOODOOOOOO:

Theorem 0.1 (A,p))0 mI 00000000
0000000ooo. (2)oooooovydo
00 ¢(W)(yo) =Y OOOD

m—+1
C'm+ 1

(3)

sup [g(W)(z) — exp (W)(2)] < Cn[W]|

zERN

C,>0000000000.

We refined the Runge-Kutta method for ordi-
nary differential equations to make it applicable
to a new algorithm for the Kusuoka approxima-
tion.

Let us consider an ODE

d%y(W’ s) =W (y(W,s)), y(W,0)=uyo (4)

where W € C°(RY;RY). Then the K-stage
explicit Runge-Kutta method is represented by

1—1
Yi =yo + Z aij W (Y;),
j=1
- 6
Y=y + Z bW (Y;)
i=1

where A is a K x K real matrix and b =
t(bl,.. .,b}() € RX.

Theorem 0.2 Suppose that (A,b)
some condition called an m-th-order condition.
Let g(W)(yo) =Y where Y is the Runge-Kutta

satisfies



method defined in (5). Then there exists a con-

stant Cy, > 0 such that

sup lg(W)(z) = exp (W)()| < Con [WI|E05 -
(6)
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000000000000 O0middle convolution
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(1) T have been attempting to generalize the
Katz’s theory of rigidity of the Fuchsian sys-
tems and the operation of middle convolution
to non-Fuchsian systems. In this year I investi-
gated a method for transforming linear differ-
ential equations which are not necessarily Fuch-
sian into (generalized) Okubo systems. As a re-
sult I obtained an explicit formula for Fuchsian
systems. I am trying to obtain similar formula
for irregular systems.

(2) T also studied the Bécklund transfor-
mation groups of the Painléve equations in
terms of associate linear problem. We call a
Béacklund transformation of the first kind if
it can be represented by the composition of
gauge transformation, Schlesinger transforma-
tion, and change of independent variable of
It is known that

Béacklund transformation group of the Painlevé

associate linear equation.

VI is generated by the transformations of the
first kind and middle convolution of the asso-
ciate linear differential equation. In this study
I showed that all the Backlund transformations
of the Painlevé II, III are of the first kind,
but the Backlund transformation groups of the
Painlevé IV, V are generated by transforma-
tions of the first kind and the "middle convolu-

tion”.
B.OOOO
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We can consider the knot quandle Q(K) for a
knot K, which is the complete invariant of K
but difficult for calculating. Therefore, we need
to construct methods to extract usable infor-
mation from Q(K).

One of these methods is to consider the homol-
ogy groups HW(Q(K); A) or the cohomology
groups Hi},(Q(K); A), where W = R, Q, D,
and they are called the rack, quandle, degener-
acy (co)homology groups respectively.

I am concerned with the algebraic structures of
these (co)homology groups and with topologi-
cal information which they reflect.

My recent result consists of the following two

parts:

1) For a non-trivial knot or link L, there exists a
non-zero element [Lgp] of HY(Q(L); Z), which

is called a shadow diagram class of L.

2) Let K be a prime knot. For any third quan-
dle homology class ¢ € H??(Q(K), Z), there ex-
ists a pair of a link L and a homomorphism f:
Q(L) — Q(K) such that ¢ = f.[Ly].

Now, I am studying the condition when a link
L can represent a non-trivial third homology

class of a knot K, in the sense of (2) above.
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Quandles”, preprint, 2007.

3. Y. Kimura : “Topological Constructions of
Homology Classes of Knot Quandle”, doc-
torial thesis, 2008.
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variants, International Graduate Course
Student Workshop for Knot Theory and
Related Topics, Osaka, Japan, July 2004.

Quandle associated to Knots in a Handle-
body, 00DOOOODOOO VILLOOOOO
0, December 2004.

. Framing and Cohomology of knot quan-
dle, Second East Asian School of Knots
and Related Topics, Dalian, China, Au-
gust 2005.

. Topological Characterization of Second
Cohomology of Knot Quandle, Third East
Asian School of Knots and Related Topics,
Osaka, Japan, February 2007.

00 O (MISUMI Jun)(COE-RA)

A.00O0OO0O

obobooooooooooooooboong
obobooboboboobooooboboonog
gbobobooboboboboboboobo
0 @04 000000000000O0O0O0OO
gbobooooooboobobobobona
gbobOoobooboobooboobooboboonoo
obobooboboboooboobobobooo
gooooobooog

I am studying the problem of a long-range per-
colation and random walks on the correspond-
ing random graphs. In this year, I wrote a joint
paper on the result of last year (reference 4). I
also gave several estimates on the effective re-
sistance, which has some importance related to
the random walks. I have also started to study
the invariance principle for the random walks,
in the case that the effects of long bonds are

small.
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Following the study in the last year, I stud-

ied the Higher dimensional Meyer functions.

Meyer’s functions are the function on the map-
ping class group which represent the signature
of surface bundles over surfaces by the sums of
the value at the monodromies. It is known that
there exists the Meyer function for genus one,
two, or the hyperelliptic mapping class group.
In particular, the Meyer function of genus one
was investigated extensively by Atiyah. I con-
structed the Meyer function for smooth theta
divisors by using the adiabatic limits of eta-
invariants and investigated its basic properties.
As a result the rationality of the values of the
higher-dimensional Meyer function was proved.
In addition, we obtained the representation of
the Meyer finction of genus two by using eta-

forms.
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The following is based on the joint work
with Professor Shu Nakamura (University of
Tokyo).

the Schrédinger equation on a scattering man-

I studied the scattering theory for

ifold. Introducing a new free system that de-
composes radial and angular components, I ex-
tended some results known for the Euclidean
space to the scattering manifolds. In addition,
I proved that the wave operators for finite time
and the usual wave operators are Fourier inte-
gral operators. Using this fact, we can charac-
terize the wave front set of wave functions for
non-zero time by the initial data. These re-
sults are analogous to that of Hassell-Wunsch,
however, the methods are different. Similarly I
showed that the Fourier transform of the scat-
tering operator is a Fourier integral operator if
we cut off a neighborhood of the set where the
momentum vanishes in the angular direction.
Then we can expect that the scattering matrix
is also a Fourier integral operator. Note that
Melrose-Zworski, in a different way, have al-
ready shown that the (absolute) scattering ma-

trix is a Fourier integral operator.

B.ODOOO

20070 120 31000000O00O00O0OCO00OO0
oooooooooboooooboooooa
oobo0 «c0ooobogobooooobbooog
oooobooog.

1. K. Ito:

Schrodinger equations on the Euclidean

“Propagation of singularities for

space with a scattering metric”, Comm.
Partial Differential Equations 31 (2006)
1735-1777.

2. K. Ito:

mogeneous wavefront set for Schrodinger

“On the propagation of the ho-

equations and on the equivalence of the
homogeneous and the gsc wavefront sets”,
RIMS Kokytroku, Spectral and Scattering
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. If the rate functional of the large devia-

tion principle has a unique minimizer, the
law of large numbers can be proved by the
large deviation principle. However, if the
rate functional of the large deviation prin-
ciple has the minimizers more than two,
a question arises to determine the prob-
ability of each minimizers. I studied the
problem for general random walks, which
includes Gaussian random walks with ¢-

pinning.

. I studied the law of large numbers for

Brownian motion with the effect of weak
self potentials under the situation that the
corresponding large deviation rate func-

tional has two minimizers.
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My researches in this year are divided into two
main themes. The first one is an asymptotic
theory of the Expectation-Maximization (EM)
algorithm, which is an approximation method
to calculate the maximum likelihood estimator
(MLE). I made a framework of asymptotic the-
ory of the EM algorithm. This framework is
useful both in theoretically and practically. In
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theoretically, using the framework, the asymp-
totic convergence is proved successfully, and
justifies some acceleration methods of the EM
algorithm. In practically, we can check the va-
lidity of the approximated value easily.

The second one is an asymptotic theory of
the Gibbs sampling, which is an approxima-
tion method to calculate the Bayesian estima-
tor. Using this framework, we can compare the
Gibbs sampling to the EM algorithm in asymp-
totic sense.

These works are motivated by haplotype esti-

mation problem in haplotype association study.
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Current Research Activities

My field of interest are partial differential equa-
tions of parabolic type. In particular, I study
reaction-diffusion equations arising in combus-
tion problems and discussed the blow-up of so-
lutions that occurs only at space infinity. I also
consider solutions that blow up throughout R¥.
First I explain the blow-up of solutions that
occurs only at space infinity. We give sufficient
conditions for such phenomena, and study the
global profile of solutions at the blow-up time.
Among other things, we establish a nearly opti-
mal upper bound for the blow-up profile, which
shows that the graph at the blow-up time can-
not grow too fast as |z| — oo. I also prove
that such blow-up is always complete [S2, S4].
Recently I consider solutions of more compli-
cated nonlinear heat equations, Porous medium
equation. It was known that if the reaction is
relatively faster than dissusion, the blow-up be
confined to space infinity. On the other hand,
I proved that diffusion is relatively faster than
reaction, the blow-up could occur throughout
RN [S3, S4].

Future Directions of Research
For the moment, I plan to focus my research on

the following topics.

(1) Blow-up at space infinity

(2) Application of the braid theory
(3) Blow-up on fractal or manifolds

(4) Control of blow-up

First I shall explain about the problem (1). In
a work in progress with N.Umeda, we consider



blow-up at space infinity of cooperative semilin-
ear equation [SU]J. But all the results we obtain
is almost similar to those of single equation. I
would like to find phenomena that occurs when
we deal with semilinear heat system but that
could not occur for the single equations.

For the problem (2), Prof. H. Matano discov-
ered the scheme of deciding the blow-up rate by
using braid group (There is also related work
by Prof. N. Mizoguchi). I would like to use
the same kind of problem such as decay rate of
global solutions.

The first aim of (3) is to find phenomena that
cannot occur, when we consider the problem on
RY. The second purpose for this field is that
to calculate the rate of blow-up on manifold.
The controllability of blow-up is considered by
Zuazua, Fernandez and many other persons.
Their results of semilinear equaiton imply that
if the blow-up of the solution have localization
property, it is uncontrollable. I think that the
same kind of property holds for porous medium

equaitons.

B.OOOO

[S1] Masahiko Shimojod “Blow-up at space in-
finity for semilinear heat equation and its
locality”, Master’s thesis, 2004.

Masahiko ShimojoO “The global profile of
blow-up at space infinity for semilinear
heat equations”, to appear in Journal of
Mathematics of Kyoto University. (O O

o)

Masahiko Shimojod “Total blow-up for

quasilinear heat equations” , Preprint

“Blow-up at space infinity and criteria for
total blow-up in nonlinear heat equations”,
Ph.D. thesis, 2007.

Masahiko Shimojo, Noriaki Umedd]“Blow-
up at space infinity for solutions of coop-
erative reaction-diffusion system” (Nonlin-
ear Analysis 000 )
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. Blow-up at space infinity for semilinear
heat equation, NLPDEO ODOOOODOO
O O November 2005.

. Blow-up at space infinity for semilinear
heat system, 0000000 (0DO0OOO
000)000000 March 2005.

. The global profile and completeness of
blow-up at space infinity for semilinear
heat equations, HMA OO0 O, 00000
May 2006.

. The global profile of blow-up at space in-
finity for semilinear heat equations, 0O O
O00o0oooooooo, 00000 July
2006.

.goooooobbbooooooooooon
0,000000000000August 2006.

. The global profile of blow-up at space in-
finity for semilinear heat equations (O
O00000000), Second Euro-Japanese
Workshop on Blow-upl September 2006.

.oboboboooooooooobooooon
0000000, 00000 October 2006.

. The global profile of blow-up at space in-
finity for semilinear heat equations , 0 O
0000000000 (Dooooooo)o
000 0.0 September 2007.

. The global profile of blow-up at space in-
finity and criteria for total blow-up for
quasilinear equation, Recent Advances on
Nonlinear Parabolic and Elliptic Differen-
tial Equations, O O O O O December 2007.

10. Blow-up at space infinity vs. total blow-up
in nonlinear heat equations, 000000
00000000000, 00000Decem-

ber 2008.



00 00 (NAKATA Youichi)(COE-RA)

A.000OO

goboooobooooboooobooooboodg
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obobooboboboboboobooooog
gbobobobooboboboboboona
oboboobobobobooboboboono
OO0DO0O0D0O0OO0ODOO0O00000 Sine-Gordon
gboboobobobobobooboboood
gbobooboboboboboboboona
oood

I study about ultradiscretization of Integrable
Geometry. In master thesis, I obtained ultra-
discrete analogues of constant negative gaus-
sian curvature surfaces. I have shown other
types of the ultradiscrete constant negative
gaussian curvature surfaces by choosing vari-
able transformations and coordinate systems.
I have studied about the geometrical proper-
ties of the ultradiscrete surfaces, the relation-
ship between the quantities of the surfaces and
the discrete sine-Gordon equation which is the
structure equation of the surfaces, and the rela-
tionship between the coordinates of the surfaces
and the spectral parameter of the solutions of

the discrete sine-Gordon equation.

B.OOOO

1.00 00: “0000000000007,
0000 (2004).

c.0oon

1. 0000000ooooo,bbobo0oooon
ooooooooooo,obo0oocooon
ooo0,20050 80

.0opo0opooogoo, COERADODO
go,00000o0o0o0o04ag,20050 90

ooooooooooo, COERAOODO
oo,000000o0004ag,20060 90

ooooooooooo, COERAOOO
oo,000000o000400g,20070 90
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OO0 000 (NAKAMURA Kentaro)
(COE-RA)

A.000OO

OO0000pO00 KODODOOOODODD pOO
00000000000 triangulined 0000
oboobooboboobobobobobobo
O00000000000 triangulined 000
OO0000O0O00O0OooO0OO0DO trianguline O
000000 GL(K)OODooooooooo
oboooboooobooobobooooboooa
K=Q,0000000 P.ColmezOOOOO
OO0DO0O0DOOD0O0O ColmezOODOOO
oDl KOOOOOOODOODOOO
00000000000 GLy(K)O pOOO0ODO
obooooOobooooboobooon

In this year, I classified two dimensional tri-
anguline representations which is a class of
p-adic representations of the Galois group of
p-adic field K.

spaces of two dimensional trianguline represen-

I determined the parameter

tations and determined the parameter spaces
of potensially semistable trianguline represen-
tations, and I could prove a theorem which
states a relationship between two dimensional
trianguline representations and classical local
Langlands correspondence for GLy(K). When
K = Qp, P.Colmez had already classified these.
So my results are the generalization of his re-
sults to any p-adic field K. Next year, I want
to study p-adic Langlands correspondence for

GLs(K) by using these classifications.

B.OOOO

1. K. Nakamura: Geometric construction of
p-adic polylogarithm, OO OOOODO0O
(2005).

. K. Nakamura: Classification of two dimen-
sional trianguline representations of p-adic
fields, 00000000 (2008) 43000

. K. Nakamura:
mensional trianguline representations of
p-adic fields, preprint arXiv:0801.1230v1
(2008)43 00 0.

Classification of two di-



c.ooog

1. Geometric construction of p-adic polyloga-
rithmO00000000000O00O0O0OO2005

040

. Geometric construction of p-adic polyloga-
rithm0 p-adic method and its applications
in arithmetic geometryO O O O O 02006 O
110

. Geometric construction of p-adic polylog-
arithm0 Motives, related topics, applica-
tions0 0 OO0 O20070 30

. Classification of two dimensional triangu-
line representations of p-adic fieldsd O O
00o00oooooooog 20070 120 5
O

. Classification of two dimensional triangu-
line representations of p-adic fieldsd O O
O00oo0oooooooooooo20070
120 100

00 00 (NODA Hideaki)(COE-RA)

A 000D

godoobooooooooobooooooa
OO Scale irregular Sierpinski Gasket 0 00O
00ooooooooooooooooooo
goboooooooo. ooooboooooao
000 Shider 0O00OO0OO0OODOODDODODDDO.
000000ooooooooooooooo
oooooo.

My main concern is Brownian motion on Scale
irregular Sierpinski gasket. Scale irregular Sier-
pinski gasket is a fractal which are spatially
homogeneous but which do not have any ex-
act self-similarity. In particular I investigated
short time asymptotic behavior and Schilder-
type large deviation. The obtained limit theo-

rem express the feature of this figure very well.
B.OOOO
1. 00 000 “Graphical Scale Irregular Sier-

pinski Gaskets O Transition Probability O
OoO0”, 00000000 (2005)
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Short time asymptotic behavior for Brownian
motion on scale irregular Sierpinski gasket, O
gooooooo,oooo,120 130.

00 00 (MATSUDA Yoshifumi)

A.000OO

00000000000000D0O0DOO. O
000,00000000000000000
DiffY(s') D0 O0O0O0O0DOO0OO0O.

0000000000000 Homeoy(Sh)
00 R/Z000000000000000
00000000000 000000ODOO.
Homeo, (S})DOOOODDODOO0DOODODO
00D0D0000D00000000000000
000. 0000000000000, 000
000D000000000000000000
DiffY(s')000000000. 0000000
000000000D0,00000000000
00000000000,0000000000
0000000000 00000.

00, DiffY(S") 00000000, 0000
00D0D0000D00000000000000
000000000,000000000 C'o
000000D000D00000000. 0000
000D000000000000000000
00000D000.00000,0000000
000D000000000000000000
ooooo.

I have been interested in diffeomorphism
groups of manifolds. In this academic year,
I studied subgroups of the group Diff (S') of
orientation-preserving real analytic diffeomor-
phisms of the circle.

A function, called the rotation number
function, from the group Homeo, (S!) of
orientation-preserving homeomorphisms of the
circle to R/Z is defined by assigning the ro-
tation number of each element. It is known
that if a subgroup of Homeo, (S!) has a finite
orbit then it has a finite image under the ro-
tation number. However, the converse is false
and there exists a subgroup of Diff¥ (S') which
has a finite image under the rotation number

function and has no finite orbit. Few exam-



ples of such subgroups has been known, such
as non-elementary finitely generated Fuchsian
groups, and it seems to be able to give a char-
acterization of such subgroups.

I studied necessary conditions for subgroups
of Diff¥(S') to have a finite image under the
rotation number function and have no finite
orbit. I showed that such subgroups are dis-
crete with respect to the C'-topology. I also
showed that such subgroups have an algebraic
property which is in common with hyperbolic
groups. My next aim is to know whether such
a group is hyperbolic when it is finitely gener-
ated.

B.OOOO

1. Y. Matsuda : “Groups of real analytic dif-
feomorphisms of the circle with a finite im-
age under the rotation number function”,

preprint, 2007

. Y. Matsuda : “Global fixed points for
groups of homeomorphisms of the circle”,

preprint, 2008

c.oogoo

. Groups acting on the circle without fixed
points, 0 0O OOOOOOOODOOOO,
oooo,20040 100 250.

. Groups acting on the circle without fixed
points, 00 000O0O0OOOOOOOO,O
ooooo,20040 120 220.

. Non-elementary groups of diffeomorphism
groups of the circle, 000 OO0O0O0OOO
gooo,jobobodoboooooogd
0,20060 100 230.

.gooboooooooooooog, oo
oooooooooooo,boon, 2006
0110 130.

.gooooooooobooooo,boon
ooooooboooobo,boobgoo
0, 20060 120 220.

.Joob0b0oboobooooooooon
gbooooooooboboboboo
obOo,bo0booboboboboobon,
20070 100 290O.
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.gboboboooooooooboobooon
ooooooooooooooooo,on
o0, 20070 110 270.

.gooooobooooooooooobooon,
goobooboobooboooboob,obob,
20080 10 140.

.gooooooooogoobooooboooo,
ooooooboooogoo,boodg, 20080
10 290.

10. 00OO0O0obOOoOobooooooooooo,

uboboobooooogbog,auboaboon,
20080 20 180.

00 00 (YAMAZAKI Tomohiro)
(COE-RA)
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ooo,
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I considered the following equation :

0
B—z—l—P(x)u:)\u —00 <z < 00,

(8)

0
where
_ ( 0! ),p(@: ( Pale) e )
v1(z)  Paa(z)

This system describes electrical vibration on a
transmission line or vibration of a string.
Let us define ¢ (z, \),v® (x, \) as the solu-

tions to (8) which satisfies

() ezl:)\x

o (T, A) ~ Lt | T
() ei)\x

Y (z, A) ~ Lt | T — —00.

Then there are oV, @, ) 32 guch that

ARICEPY
= oW (2, A) + DN (, ),
() (z,)\)
=a®@ (N (2, A) + BB N (z, A).

I investigated the inverse problem such as
"Determine P(z) from o, 3 (i =1,2)”,
and I have got the result about the uniqueness

for this problem.

B.ODOOO

1. Tomoihro Yamazaki and Masahiro Ya-
mamotol “Inverse problems for vibrating

systems of first order”, preprint.

c.oogg

1. Inverse Problems for n-dimensional Vi-
brating System, Inverse Problems in Ap-
plied Sciences —towards breakthrough—,
Japan, July 2006.

.0000000000000000000,
0Ds0000000000,00, 30,
2007 O .
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O OO (LI Zhonghua)

A.000OO

ooooooooobooooo,ooobooo
oo0QuUoOo,0000000. boboboo
goooooooooooboooooobobobooo
oo,000ooobooooboooobooo
U.gboooboooobobooogb, oo
oobooooooooooooooooooga
oooooooog.

I study the problems concerning with multi-
pel zeta values, especially the rational relations
among them. The gamma series is defined for
an element satiafying regularized double shuf-
fle relations. Some similar properties of this
gamma series as the ordinary gamma function
are proved. For an element satisfying shuffle re-
lations, the higher order shuffle regularization
and higher order regularized shuffle relations

are studied.

B.OOOO

1. Z. Li, “Sum of multiple zeta values of fixed
weight, depth and i-height”, Master’s the-
sis, University of Tokyo, 2005.

. Z. Li, C. Chu and G. Song:
Sci. Technol.

“On PMM
rings”, J. Univ. China,

35(2005), 32-41.

. C. Chu, Z. Li and G. Song: “Relative K>
of rings with SR3(R,I) condition”, Adv.
Math. (China), 35(2006), 93-101.

. Z. Li, “Sum of multiple zeta values of fixed
weight, depth and i-height”, Math. Z.,
258(2008), 133-142.

. 7. Li,
tion and multiple polylogarithms”, Doc-
tor’s thesis, University of Tokyo, 2008.

“Higher order shuffle regulariza-

c.ooodg

1. Higher order shuffle regularization and
multiple polylogarithms, Summer School:
Multiple Zeta Values and Motives, Tohoku
University, Sendai, July, 2007.
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O00O0etcO0000OO0OODOODOODOOODOO
000000000000 0000000 Fuchs
00 KlemOOOODOOODOOOODOODOO
obooOobo0oobOoboboboboooog
gbooOOobOobOOobOobobOoboooog
goooooooooogboooooooooag
Zimmerd Margulisti Detc OO0 O0O0OO0OOO0O
oooooooooooSL(nR)/SL(m,R) O
gOodoOdbOobOOobOOobOOobOobOoboodg
00000000000 oobOoboOooboOooog
oobooooooooooobooobooboo
weighted Dynkin diagram 000000000
goooooOdoooooobooooooood
00o0o00ooDoo00obOooooooooog
obobooboboobOobobobobooo
oobOoOobooO0oooboOoOooooboooobooo
00o0o00bOooOOobOobOobOobooood
00000DO0ooDoDOoDoDOooDOooDooOood
obobOobOobOobOobooobgooooag
O000D00O00000D00O0 reductive OO
0oodoobOOooOOooOooobOooboOooboOood
0000000000000 00dFuchsO O
Klein0OOOOOODOOOOOOOODODOOO
goboooooOooooooobboooooog

I have studied what the homogeneous spaces

whose fundamental group is the Fuchs group,
or the Klein group, are. On the upper half
plain, or more generalized homogeneous spaces
G/ K, there were topological models, the theory
of automorphic forms, and the theory of spec-
tral analyses. In G/K, any discrete subgroups

of G act on G/ K as discontinuous groups. If we

change K to noncompact H, we can consider
the following natural problems. What is the
discontinuous group I' of G/H? and T\G/H is
compact or not? Kobayashi, Benoist, Margulis,
Labourie, Zimmer, Yoshino,,,etc have studied
them recently. In the homogeneous spaces that
they treated, I was interested in the homoge-
neous spaces that admit a Fuchs group or a
Klein group actions as discontinuous groups.
As a result of the study, we could determine
the complex irreducible symmetric spaces that
admit the previous condition. Furthermore,
we could also determine a certain part of the
real symmetric spaces and homogeneous spaces
such as SL(n,R)/SL(m,R), which Kobayashi,
Zimmer, Margulis,,,etc have studied. We used
the Kobayashi’s criterion for proper actions.
Also, we proved which weighted Dynkin dia-
grams have a symmetry or unsymmetry in the
frame work of the theory of the nilpotent orbits,
and used the theorem. We seem to be able to
adapt this method only to the irreducible com-
plex symmetric spaces. In the other cases, we
used the Kobayashi’s criterion and also used
the results of the classification of the nilpotent
orbits by using the partition. As a next sub-
ject, we consider the following important prob-
lems. To what extent, we can extend to the
real symmetric spaces or the reductive homoge-
neous spaces by using the same method? Can
we develop the topology of Fuchs groups and
Klein groups or spectral analyses in the space

that we determined?

B.OOOO

1. K. Teduka: Proper action of SL(2,R) on
SL(n,R)- homogeneous spaces, to appear
in J. Math. Sci. Univ. Tokyo.

2. K.Teduka: Proper actions of SL(2,R) on
irreducuble complex symmetric spaces, to

appear.

c.ooon

1. Proper actions of SL(2,R) on irreducu-
ble complex symmetric spaces, Seminar at

Tokyo University, January 2008.



0 20 O (Second Year) 3. N. Abe : “On the existence of homomor-

phisms between principal series of complex

00 OO (ABE Noriyuki) semisimple Lie groups” (2007), preprint.
A.0DO0O

c.oooo
00d0d LiedOO0O0O0OO0OO0OOO0OOOOOOOO
DDDDDDDDDDDDDDDDIHdIGp(U)D 1. 000 KOOOOoOoooooooooa
00 Jacquet O O O Bruhat filtration {7;} O O Jacquet 000000, Lie00000O0O
0000000 L/, 00000000000 000,0000,20060 10.

U000 o000 Jacquet DOOOOOODOO
O [20000000oooooooooooo
goooboooooooboooooobboood
OO00000O000000 Whittaker 0000

2. Jacquet modules of principal series gener-
ated by the trivial K-type, 0000000,
ooooo, 20060 40.

ooooooono 3. Jacquet modules of principal series gener-
000000000000 Lie0OO0DODOO ated by the trivial K-type, RIMSO O OO
oO00do0o0ooooooooopoogoooo Ooooooooooooooo,oood
Oo00ooooooooooooooooooo ooooooo, 20060 80.

root 00000000000 00ODOO 3000
Oo0Do0o0o0ooooonD VeemaOOOOD 0O
gbobobobooboboboboboona

. Jacquet modules of principal series, 2006
Ooooooooooo,ogo, 20060

oo 110.

5. 000000 Jacquet DO OOO0O, OO
I study the representation theory of real 000 20070000,0000, 20070 3
semisimple Lie groups. In this year, I stud- 0290.

ied the Bruhat filtration {I;} of the generalized
Jacquet module of parabolic induction Ind$ (o)
and described the module I;/I;_; using the

generalized Jacquet module of o [2]. This re-

6. On a generalization of Jacquet modules
of degenerate principal series representa-
tions, 000000000 2007 Geometry
and Representations in Lie Theory, O O

sult is a generalization of what I got last year.
o0oopooooooooo, 20070 80

Moreover, using this result, I determined the

dimension of the space of Whittaker vectors of 210

parabolic induction whose parameter satisfies a 7. Jacquet modules and twisting functors,
certain condition. RIMSOOODOOOOOODDODOODOO
I also studied homomorphisms between princi- 000,0000 ooooooo, 20070
pal series representations of complex semisim- 90 30.

ple Lie groups and determined when there
8. On the existence of homomorphisms be-

exists a mnonzero homomorphism between
tween principal series of complex semisim-
ple Lie groups, Lie 0O 0O 0OO00OD0OOO,

ooog, 20070 120 180.

them [3]. By the same argument, I also deter-
mined when there exists a nonzero homomor-

phism between twisted Verma modules.

B.OOOO

1. N. Abe : “Jacquet modules of principal 00 00 (KAWACHI Kazuki)
series generated by the trivial K-type” (COE-RA)

(2006), preprint.

A. 0000
2. N. Abe : “Generalized Jacquet modules of oobooooboooboooboobobooo
parabolic induction” (2007), preprint. g0o000obOOooO0obOooOobOoboOoboOooag
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I study mathematical models for biological or
social phenomena. My particular interest is
in mathematical analysis of structured popula-
tion models in mathematical sociology, demog-

raphy, mathematical ecology and epidemiology.

B.ODOOO

1. K. Kawachi:

Rumor Transmission”, Nonlinear Analy-

“Deterministic Models for

sis: Real World Applications, in press.

. K. Kawachi, M. Seki, H. Yoshida, Y.
Otake, K. Warashina, and H. Ueda : “A
rumor transmission model with various
contact interactions”, Journal of Theoret-

ical Biology, in press.

c.0oO0no

. Mathematical analysis of diffusion models
of evolving rumors, RIMSO O OO O 20
oo00oo0oooooooooooooon
00000 0 November 2005.

.0o0o0oooooooooooooono,
028000000000000, 000
YMCA, August 20060

. An Age-structured Rumor Transmission
Model, Japanese-Korean Joint Meeting for
Mathematical Biology, Kyushu University,
Fukuoka, Japan, September 2006.

.goodoboooobooooboo, d
42 000000000, oooooa,
September 2006.

.000ooooooooooooooon
goooOo,RIMSO0OO0O OD30DOO
O0o00oDoooO0,000000000
0 O, December 2006.

000000000 0000000000
0000,00000000000000
0000,0000000, January 20070

.gooooooooo,00oo0o00,ob0
OO0Ooooo0ogo, March 2007.
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8. Some results on persistence in epidemic
and rumor-transmission models, 2nd In-
ternational Symposium on Dynamical Sys-
tems Theory and Its Applications to Biol-
ogy and Environmental Sciences, Shizuoka
University, Hamamatsu, Japan, March

2007.

oooooooooooooooooog
od,00000 20r0000,00040a,
March 2007.

10. Mathematical analysis of a spatial deter-
ministic model for rumor transmission,
The Joint Annual Meetings of the So-
ciety for Mathematical Biology and the
Japanese Society for Mathematical Biol-
ogy, Fairmont Hotel, San Jose, California,

America, August 2007.

( BAYARMAGNAI Gombodorj )
(COE-RA)

A.0D0OOO

In the last year, I focused on the explicit rep-
resentation of the Whittaker functions of the
principal series representation of SU(2,2) with
certain minimal K-type and computed the stan-
dard (g, K)-module structures of principal se-
ries for SU(2,2) which implies a transition be-
tween the spaces of Whittaker functions with

respect to different K-types.

1. G. Bayarmagnaill Explicit evaluation of
the certain Jacquet integrals on SU(2,2),
preprint, 2007.

2. G. Bayarmagnai: The structures of stan-
dard (g, K)-modules of SU(2,2), preprint,
2007.

c.ooon

1. On the Whittaker functions on SU(2,2),
Representations of Groups and Harmonic
Analysis on Homogeneous Spaces, RIMS,
September 2007.

2. On versal families of polynomials with few
parameters, Galois theory and related top-

ics, Yamagata University, November, 2007
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I am studying inverse problems recovering pa-
rameters such as coefficients from overdeter-
mined data in partial differential equations. In
paticular, I am studying an inverse parabolic
problem recovering a source function from an
overdetermined time distributing observation.
One of the time distributing observations is

given by
T
| ute ety
0

, where p is given. With respect to this ob-
servation, we have proved that for star-shaped
domain the inverse problem is generically well-
posed. On the other hand, concerning the ob-
servation given by u(x,T'), the inverse problem
has been studied by different author as an in-
vertse problem with a final overdetermination.
In this year we study this inverse problem
by the distributing overdetermination such as
u(x,v(x)), where y(z) is given, which lies be-

tween the final overdetermination and the inte-
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gral time distributing observation. We proved
that the uniqueness of the source term implies

the well-posedness of the inverse problem.

B.OOOO

1. K. Sakamotol] “Inverse Source Problems
with Distributing Observations”, Master’s
thesis, University of Tokyo, 2006.

0 00O (SEKI Yukihiro)
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I unified some results on blow-up at space in-
finity for nonlinear heat equations in the joint
work with Professor Giga and Dr. Umeda (arti-
cle 3), which reorganizes the results obtained by
Professor Giga and Dr. Umeda for semilinear
heat equations, adapted the method developed
in the studies of the same problem for quasi-
linear parabolic equations u; = A¢(u) + f(u)
presented in articles 1 and 2. As a result, it
turns out that one is able to avoid using some
technical difficulties and to show those results
with more elementary tools. To be more pre-
cise, a regularity theorem for solutions of the
quasilinear equations due to DiBenedetto was
invoked for characterization of blow-up direc-
tion of solution at space infinity by the behav-
ior of initial data, but it can be replaced by
more elementary facts in the semilinear case.
Also, as an application of the original results,
it was shown that for any given direction, one
is able to construct an initial data for which
the corresponding solution has the direction as
a single blow-up direction, and moreover, for
any given closed set in SV~!, the unit sphere
centered at the origin, one is able to construct
an initial data for the corresponding solution to
have the set as the set of blow-up directions. It
is also proved that any almost periodic initial
data never admits a solution to have a minimal
blow-up time.

I studied if some similar results hold for surface-
vanishing problem through an axisymmetric
mean curvature flow equation. Here, a notion
”minimal quenching time” is also appropriately
defined and it was revealed to be characterized
by the behavior of initial data at space infinity.
The presence of a smooth profile of rotationally
symmetric limit surface was also shown.

In the future, I would like to investigate more
precise information about the limit surface at
the quenching time, continuation of solution,

possibility of ”fattening” phenomenon, etc.
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2007.

2. Yukihiro Seki, “On directional blow-up for
quasilinear parabolic equations with fast
diffusion”, Journal of Mathematical Anal-

ysis and Applications, to appear.

3. Yoshikazu Giga, Yukihiro Seki, Noriaki
Umeda, “Blow-up at space infinity for non-
linear heat equations”, Hokkaido Univer-

sity Preprint Series in Mathematics, 2007.
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By means of the categorical algebra, we are
working on algebraic and geometric problems.
Our main research subjects are the following:

1.
monoidal categories,
2.

symmetric categorical groups,

Brauer groups of schemes and symmetric

Homological algebra in the 2-category of

3. The category of Mackey functors or Tam-
bara functors.

Papers and preprints are:

1. “Cohomology theory in 2-categories”,

2.
tension”,
3.
generalized Burnside functors”,
4.
groups of a finite Galois covering of schemes

is the

typescript of our presentation at Kinosaki Sym-

“Structure of the Brauer ring of a field ex-
“Tambara functors on profinite groups and
“Mackey-functor structure on the Brauer
For more detail, please see below. (4.
posium, and has not been submitted ever.)

The Brauer group(s) of a symmetric monoidal
category is a general notion considered by

Pareigis, which contains the Brauer groups of

commutative rings, topological spaces, and sev-
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eral others. In the study on the Brauer group(s)
of a symmetric monoidal category, Vitale and
his colleagues developped a 2-dimensional ho-
mological algebra in the 2-category of symmet-
ric categorical groups.

In our paper “Cohomology theory in 2-
categories”, we generalized this to obtain a 2-
dimensional homological analog of an Abelian
category. We defined a general class of 2-
categories in a self-dual manner, in which we
can construct a cohomology 2-exact sequence
from any extension of 2-complexes. As seeing
braided categorical groups are frequently used
in recent knot theory, we are suspecting that
the 2-dimensional homological algebra can be
applied also to the braided case.

In “Structure of the Brauer ring of a field ex-
tension”, we determined the structure of the
Brauer ring B(E, F) associated to a finite Ga-
lois field extension E//F, by using adjoint prop-
erties concerning Mackey functors. The Brauer
ring B(E, F) is firstly considered by Jacobson
in his study on the Brauer group. B(F, F') nat-
urally emerges as a commutative ring whose
multiplicative subgroup contains the Brauer
group Br(F).

While Mackey functors were firstly used in
the field of the representation theory of fi-
nite groups, now they are considered as a G-
equivariant analog of Abelian groups. In this
context, the G-equivariant analog of the com-
mutative ring is thought to be the Tambara
functor.

In recent progress in the Witt-Burnside con-
struction over a profinite group G, Brun re-
vealed the advantage of Tambara functors when
G is finite.

the generalization to the profinite case was that

One of the problems preventing

the Tambara functor had not been defiend on
a profinite group.

In “Tambara functors on profinite groups and
generalized Burnside functors”, we defined the
Tambara functors on any profinite groups, with
a view to formulate the Witt-Burnside con-
struction in terms of Tambara functors, and
succeeded in endowing Elliott’s functor V

with the structure of a Tambara functor. EI-



liott’s functor Vj; is defined for an arbitrary
monoid M, whose quotient agrees with the
Witt-Burnside ring with coefficient Z[M]. But
there are still many problems in the study of the
Witt-Burnside ring with arbitrary coefficients.
“Mackey-functor structure on the Brauer
groups of a finite Galois covering of schemes”
is the texxed manuscript of our presentation at
Kinosaki Symposium. As a generalization of
the result by Ford for commutative rings, we
showed that the Brauer groups associated to
a finite Galois covering of schemes form a co-
homological Mackey functor. As a corollary,
we can obtain a relation between the Brauer
groups of the intermediate coverings of a finite

Galois covering of schemes.
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1. H. Nakaoka : “SCGOOODOOCOOOOO
gbo2g00bgobooobooboooon
oo, 0o000000oooon, 20060 3
a.

. H. Nakaoka : “Structure of the Brauer ring
of a field extension”, to appear in Illionis

Journal of Mathematics.

. H. Nakaoka : “Tambara functors on profi-
nite groups and generalized Burnside func-
tors”, submitted to Communications in

Algebra.

4. H. Nakaoka : “Cohomology theory in 2-
categories”, submitted to Theory and Ap-
plications of Categories. (000000
0oo)
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A closed 2-manifold locally flatly embedded in
4-space is called a surface link. I study sur-
face links and surface braids chiefly by means of
charts. This year, I particularly studied surface
links which are in the form of simple branched
coverings of a trivial torus knot. I showed how
to deform them to the form of simple branched
coverings of a trivial 2-knot, which gives an up-

per estimate of their braid index.
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0000000000000000000
0000000000007, 000000
00 (2005).
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The subject of my research is to propose a new
cellular automaton model, which reproduces
isotropic time-evolution patterns observed in
the Belousov-Zhabotinsky reaction. Although
several cellular automaton models have been
proposed exhibiting isotropic patterns of the
reaction, most of them need complicated rules
and a large number of neighboring cells. The
model we proposed can produce isotropic pat-
terns from a simple probabilistic rule among a

few (4 or 8) neighboring cells.
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tomaton for excitable media”, Physica A,
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in press.
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We studied on deformation of Sasakian metrics
in 2007.

- Sasakian Metrics and Stability Prob-
lems for them

Let M be a smooth manifold. A pair of a Rie-
mannian metric g and a contact form 7 on M is
called a Sasakian metric on M if a Riemannian
manifold (M x Rsq,r%g + dr ® dr) is a Kihler
manifold with Kéhler form d(r?n) where R
is the manifold which consists of positive real
numbers and 7 is the standard coordinate. Ex-
amples of Sasakian manifolds are total spaces

of circle bundles associated to positive line bun-



dles over Kéahler manifolds or links of polyno-
mials which satisfy a homogenuity condition.
As

Sasakian manifolds have a lot of similar geo-

expected from the definition above,
metric properties to the ones of Kéhler mani-
folds. But they do not have stability proper-
ties which K&hler manifolds have. (The state-
ment of the stability theorem of Ké&hler met-
rics proved by Kodaira and Spencer is as fol-
lows: Let (M,g,J) be a Kéhler manifold, T
be an open neighborhood of 0 in RX and
{(My, Ji) }ter be a smooth family of complex
manifolds of which a element (M, Jp) is iso-
morphic to (M, J). Then there exists an open
neighborhood U of 0 in T and a smooth family
of Riemannian metrics {g; }+cy which satisfies
that (Mg, Jy, g¢) is a Kéhler manifold for every
tin U and go = ¢g.) Under what condition does
a Sasakian metric have stability?

- A Necessary and Sufficient Condition
for Stability of Sasakian Metrics

We studied on stability properties of Sasakian
1-

dimensional transversely holomorphic folia-

metrics in the case that we choose
tions as the underlying geometric structures
which correspond to complex structures in the
Our result is the fol-

lowing theorem which determines a necessary

case of Kahler metrics.

and sufficient condition for Sasakian metrics in
terms of the basic cohomology of foliations and
basic Euler classes of 1-dimensional Rieman-
nian foliations:

Theorem 1. Let T be an open neighborhood
of 0 in R® and {F;}ser be a smooth family
of 1-dimensional transversely holomorphic foli-
ations on a closed manifold M. Assume that
Fo has a compatible Sasakian metric g. We
write g for the transverse metric of Fy induced

by g. Then the following are equivalent:

1. There exists an open neighborhood U of 0
in T and a smooth family of Riemannian
metrics {g:}tey on M such that g; is a
compatible Sasakian metric to F; for every

tin U and go = g.

. There exists an open neighborhood U of
0 in T such that {F:}icy has a smooth

family of transverse metrics {g: }+ey which
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satisfies go = g and the (0,2)-part of the
basic Euler class of F; vanishes for every ¢
in U.

- Stability of Positive Sasakian Metrics
Our condition for the stability of Sasakian met-
rics is described by the triviality of the (0,2)-
part of the basic Euler classes of isometric
1-dimensional Riemannian foliations. Hence
we can conclude that stability holds when the
(0, 2)-part of the basic Euler classes always van-
ish by some cohomological conditions:

Corollary 1. Let T be an open neighborhood
of 0 in RY and {(74, I}, 9:)}ter be a smooth
family of 1-dimensional transversely holomor-
phic Riemannian foliations on M. Assume that
(70, Ip) has a compatible positive Sasakian met-
ric g. Then, there exists an open neighborhood
U of 0 in T and a smooth family of Riemannian
metrics {g: b+ey on M such that g; is a compat-
ible Sasakian metric to (7%, I;) for every ¢ in U
and go = g.

Deformation Invariance of the Iso-
metricity of 1-dimensional Riemannian
Foliations
A Riemannian foliation F on a smooth mani-
fold M is defined to be isometric if there exists
a pair of a Riemannian metric g on M and a
nowhere vanishing Killing vector field X with
respect to g which is tangent to F. The follow-
ing Theorem 2 is an essential part of the proof
of Theorem 1:

Theorem 2. Let T be a connected open set
of RY and {F;}ier be a smooth family of 1-
dimensional Riemannian foliations on a closed
manifold. Then one of the following two cases

occurs:
1. For every t in T', F; is isometric.
2. For every t in T, F; is not isometric.

- Stability of K-contact Structures

We obtain the following corollary from Theo-
rem 2.

Corollary 2. Let (g,7) be a K-contact struc-
ture on a closed manifold M, T be an open
neighborhood of 0 in RY and {F;}ier be a
smooth family of 1-dimensional Riemannian fo-

liations on M such that Fy is the foliation in-



duced by the orbits of the Reeb vector field of
1. Then there exists an open neighborhood U
of 0 in T and a smooth family {(g¢, n:) }tev of
pairs of K-contact structures on M such that
Fy is induced by the orbits of the Reeb vector
field of n; for every t in U and (go,10) = (g9,7)-
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In this year, I studied the spaces of general-
ized Whittaker models of degenerate spheri-
cal principal series representations of GL(n, R).
For the space of generalized Whittaker models,
we mean the space of embeddings of Harish-
Chandra module into the induced representa-
tion from an unitary representation of a max-
imal unipotent subgroup of GL(n,R). In par-
ticular, I gave explicit calculus for the case of
certain degenerate principal series representa-
tions of GL(4,R) which are induced from the
parabolic subgroup Py 3y corresponding to a
partition {1,3} of 4. For this case, I could
obtain the dimensions of spaces of genaralized

Whittaker models and determine these basis.
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. Hecke-Siegel’s pull back formula for the

Epstein zeta function with a harmonic



polynomial, in Fukuoka Symposium on
Number Theory, at Kyushu university,
Aug 2007.

. On the generalized Whittaker functions of
the degenerate principal series of SL(3,C),
in Kagawa seminar, at Kagawa University,
Nov 2006.

. On a generalization of Hecke’s integration
formula, in Kagawa seminar, at Kagawa
University, Nov 2006.

. Hecke-Siegel’s pull back formula for the
Epstein zeta function with spherical har-
monic, in Number theory seminar, at Uni-
versity of Tokyo, Jun 2006.
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I am investigating the directed Fukaya—Seidel
category, according to interests emerging from
the Homological Mirror Symmetry Conjecture.
Fukaya—Seidel category is an analogue of the
Fukaya category for Landau—-Ginzburg models
defined by Paul Seidel. This is defined to be
directed A, category, which is a generalized

notion of dg—category. The derived category of
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it turns out to be an invariant of the Landau—
Ginzburg model [Seidel].

The derived category of Fukaya—Seidel cate-
gory is explicitly calculated for low dimensional
cases, say mirrors of toric Fano surfaces, and is
known to be described as the derived category
of representations of quivers [Seidel, Ueda—
Yamazaki et al.], but not much is known for
general cases [cf. Auroux—Katzarkov—Orlov].

I proved last year that the Fukaya—Seidel cat-
egory remains unchanged after stabilizing the
Landau—Ginzburg model, and is now investi-
gating the product case of Landau—Ginzburg

models.
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1. 00 —Seidel 0 O Stabilization 00 00, O
ooogo, 20070 110.

00 O (YAMASHITA Atsushi)

A.000OO

0000000 Geometric Topology O General
Topology 00O 0DODO0ODODOOOOODODOO
googbooobooobbobbooboboooo
000000 MODOODOOODOOODOOO
Homeo(M) DOODODOOOOOOOOOOOO
0000000000000 0OHilbert 00O
oooooobooobmoooboboobooo
oobooboboobobooobooobooo
oo ooooooo
goodog 1980 dgogoooboboboooo
gooboboboboobboooobooo
ooooboobooboboo
oo oo
goobooooboooobooboboobobooo
0000D000000D0000 S?200 R3O0
000000000 RRO00OD0O0ODOOOO0
000 BPO0000D00D00000000O00
gobooboobooobooboboooboo
oobooobooobooobooboobooo
ooooboobooboboboobooono
000000 OHomeo(M) O ANR (absolute
neighborhood retract) 0000000000
ooboooboboobobooboboobobooo
ooobooooboobobbuooo MOO



00 1000000000 1960000000
0000MOO000 2000001970000
000000000000000000000
000000000000000000000
000000000000000000000
000000000000000000
000000000000000 CWOO X 0O
000 CWOOYOOOOOO0OOOo vyXoo
000000000000 ANROOODODOO
0000000000(SYX 0 ANRODODO
0000000000000X 0000000
0000000 Y¥00OO0OYOoOoOoo ANR
000000000000000000Smrekar
000000000000000000X 00
00000 YOOOOOOOOO0OO000000
000000(@(1) YX 0 ANROOODO(2)YX
0CWODOO00O0O0O0000000@)YXao
Hilbert 0 00000 M

My area of study is between Geometric Topol-
ogy and General Topology. Now I am aim-
ing at a contribution to the following conjec-
ture: “Denoting by Homeo(M) the topologi-
cal group of all self-homeomorphisms of a com-
pact manifold M with the compact-open topol-
ogy, is Homeo(M) a topological Hilbert man-
ifold? (Homeomorphism Group Conjecture)”.
This problem, which is seemingly asking about
an “infinite-dimensional” space of homeomor-
phisms, is in a sense a problem about finite-
dimensional topological manifolds, since meth-
ods to study infinite-dimensional topological
manifolds has been well developed by early
1980s.

It is well known that there are problems about
manifolds unique to the topological category
that is not present in the smooth case. For ex-
ample, every smoothly embedded sphere S? in
R?3 bounds a smoothly embedded ball in R? but
the corresponding statement in the topological
category is not true. This is because we have
“more complex” embeddings in the topological
case than in the smooth case. It is highly pos-
sible that such a phenomenon has much to do
with the Homeomorphism Group Conjecure.
The Homeomorphism Group Conjecture is now

known to be reduced to the question asking
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whether Homeo(M) has a nice local topological
property, called ANR (absolute neighborhood
retract). A special case of this problem where
dim M =1 is affirmatively solved in 1960s and
the case dim M = 2 is also affirmatively solved
in early 1970s. It is open for dim M > 3 and I
believe that a progress in this problem means
more knowledge about topological manifolds.
In relation to this problem, I studied the prob-
lem of whether the space Y of continuous
maps from X into Y is an ANR with respect
to the compact-open topology, where X is a
countable connected CW complex and Y is a
finite CW complex. As a result, I obtained
a characterization of X such that (S1)¥ is an
ANR. T also obtained a characterization of X
such that Y is an ANR for every Y, assuming
that X is finite-dimensional and simply con-
nected. In a joint work with J. Smrekar, I ob-
tained the following: “If dim X > 1 and Y has
no isolated points, then the following are equiv-
alent: (1) YX is an ANR, (2) Y has the ho-
motopy type of a CW complex, (3) YX is a
Hilbert manifold”.

B.OOOO

1. S. Yamamoto and A. Yamashita : “A
counterexample related to topological
sums”, Proc. Amer. Math. Soc. 134

(2006), 3715-3719.

2. A. Yamashita : “Non-separable Hilbert
manifolds of continuous mappings”, sub-
mitted.

3. J. Smrekar and A. Yamashita : “Function
spaces of CW homotopy types are Hilbert
manifolds”, submitted.
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1. The space of bounded continuous func-
tions into ANR’s in the uniform sense,
General Topology 000000, 0000
0000000, December 2005.
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. Examples of function spaces

are non-separable topological

manifolds,



Set-theoretic  Topology, Swietokrzyska
Academy, Kielce, Poland, August 2006.
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September 2006.

. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space,
00O00oO0DOoo,00000000, De-
cember 2006.

. Infinite-dimensional manifolds of continu-
ous mappings from a noncompact space,
00o00oOooo,0o0od, March 2007.

. Function spaces that are Hilbert mani-
folds, Dubrovnik VI - Geometric Topology,
Inter-University Centre, Dubrovnik, Croa-
tia, October 2007.

. Function spaces that are Hilbert mani-
folds, International Conference on Topol-
ogy and its Applications 2007 at Kyoto,
0000, December 2007.
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We are concerned with persistency of almost
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periodicity instead of periodicity to the follow-

ing Euler equations:

u+ (u, V)u+Vp=0, t>0, z¢cR?
divu=0, z¢€R?
ult—o = ug € L=(R?),
rot up € L?, (R?), p>2,
(9)
where u = wu(t,z) is the unknown function,

ug = ug(x) is the given initial function and

Liloc = {f S Llloc :

15 el i= sup ([ 17@Pan) 7 < oc).

rER2 =

The problem is under what condition the so-
lution u of (9) is almost periodic in z if ug is
almost periodic. This is less obvious compared
with periodic case. A typical sufficient condi-
tion for persistency is that the solution of (9)
is continuous with respect to initial data in ad-
dition to a translation invariance of (9). How-
ever, until now there is no uniqueness (conti-
nuity with respect to initial data) result when
the initial data wug is in L>°(R?) and rot ug €
Lr, (R?), p > 2.

culty we use ¢ dimentional periodic data and

To overcome this diffi-

use Hausdorff-Young’s inequality on almost pe-
riodic function.

We constructed the explicit representations
of distributional solutions of the functional-

differential equations of delay type:

@) =7f(z—-1)
f(z) =g(z) forze]|0,1],
g(x) € C([0,1]).

for v € R\ {0}. The functional differential

equations of a type similar to (10) have a long

for x € (1, 00),
(10)

history and have been studied about asymp-
totic behavior by many authors. To obtain the
explicit representation of solution, we use the

following solution to the equation:

O (x) = 4p(2x) —4p(22 — 1) for x € R,
Jpe(y)dy = 1.
(1)
B.OOOO
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of the Japan Society for Industrial and Ap-
plied Mathematics, (2005), 15, 245-252.

2. T. Yoneda, “On the functional-differential
equation of advanced type f'(z) = af(2z)
with f(0) = 0, J. Math. Anal. Appl.,
(2006), 317, 320-330.

3. Y. Sawano and T. Yoneda, “Quarkonial
decomposition suitable for integration, to

appear in Math. Nachr.

4. Y. Sawano and T. Yoneda, “On the Young
theorem for amalgams and Besov spaces,

International Journal of Pure and Applied
Mathematics., 36, No 2 (2007), 199-208.

5. T. Yoneda, “On the functional-differential
equation of advanced type f'(x) = af(A\z),
A > 1, with f(0) = 0, J. Math. Anal
Appl., 332 (2007), 487-496.

6. E. Nakai, N. Kikuchi, N.
K. Yabuta and T. Yoneda “Calderén-
Zygmund operators on amalgam spaces
and in the discrete case, J. Math. Anal.
Appl., 335 (2007) 198-212.

Tomita,
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1. Tsuyoshi Yoneda, On the functional-
differential equation f’(x) = 4f(2z), In-
ternational Congress of Mathematicians

Madrid (Spain) August 30th 2006.
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In recent years, I have continued the research
on error analysis for the finite element methods
O (FEM), especially the non-conforming FEM.
The non-conforming FEM we considered has
piecewise linear base functions with continuity
only at mid-points of edges. A priori and a pos-
teriori error estimates for this non-conforming
FEM have been performed.

As for a priori error estimate, I estimate the
associated interpolation errors and determine
the related error constants. Instead of giving
the exact values for the constants, which is very
difficult, I have given correct upper bounds for
such constants by adopting the results we ob-
tained in the corresponding conforming case.
Thus quantitative a priori error estimation be-
comes available. Moreover, I show that the
maximum angle condition of the error con-
stants also holds in this non-conforming case.
To give an a posteriori error estimate, we per-
form post-processing of the solution based on
the non-conforming FEM to make the normal
derivatives continuous on the element edges.
Further, by adopting the relation between
mixed-FEM and the conforming FEM, the hy-
percircle method is constructed to give quanti-
tative a posteriori error estimate.

Also, application of the results of error con-
stant estimation to anisotropic finite element

discretization is under developing.

B.OOOO

1. Fumio KIKUCHI and Xuefeng LIU, Esti-
mation of interpolation error constants for
the Py and P; triangular finite elements,
Computer Methods in Applied Mechan-
ics and Engineering, Vol.196, Issues 37-40,
(2007), pp. 3750-3758.

2. Fumio KIKUCHI and Xuefeng LIUO De-
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termination of the Babuska-Aziz con-
stant for the linear triangular finite ele-
mentOJapan Journal of Industrial and Ap-
plied Mathematics (JJTAM), Vol.23, No.1,

(2006), pp. 75-82.

Lgoo,ggoboooobooogoobodg
000000000 (Estimation of error
constants for Py and P; interpolations over
triangular finite elements), 0000000
00000000 (2005).
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. Xuefeng LIU, Fumio KIKUCHIO Estima-
tion of Error Constants Appearing in Non-
conforming Linear Triangular Finite El-
ement, APCOM’07-EPMESC XI, Kyoto,
December 3, 2007.
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Main object of my research is to produce
the applications of elliptic quantum algebra
(for example,Deformed Virasoro algebra) to
mathmatical physics. Macdonald symmetric
functions consist of the orthogonal system as
Schur,Jack symmetric functions,and this can be
regarded as the singular vectors of the heighest
weight representation of Deformed Virasoro al-
gebra. Macdonald operator , of which eigen-
vectors are Macdonald symmetric functions, is
a kind of the extension of Calogero-Sutherland
Hamiltonian and they can be represented by
way of bosons. In the masterpaper,I dealt with
new operators derived from Macdonald oper-
ators by adding new parameter to the funda-
mental relations of bosons. As Macdonald op-
erators,they are commutative. Then, next two
directions of research is implicated.

1. To describe the eigenvalues and the eigen-
vectors of new Macdonald operators through
partitions or other tools.

2. To discover the rule of degeneration of this
new operators,and to describe new relation-
ships between this new operators and existing
representation theory of ellptic quantum alge-
bras.

Next goal is to extend the range of my research
to the operators whose domain is not limited

to the ring of symmetric functions.
B.OOOO
1. B. Feigin, T. Kojima, J. Shiraishi,

H. Watanabed “The Integrals of Mo-
tion for the Deformed Virasoro Algebra”,
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According to the paper [2], which gives the gen-
eral solutions of the periodic Box-ball system
(pBBS) through ultradiscretization, it is to be
expected that the general solutions of the pBBS
with many colors are also obtained as the ul-
tradiscretization of solutions of hungry discrete
periodic Toda equation (hpd Toda). In [4], I
obtained the formula for solve the hpd Toda
by linearlizing the time evolution on the Picard
group of the algebraic curve C. And in [5], T
investigated the pBBS with 2 kinds of balls. I
obtained the ultradiscretization of C', holomor-
phic 1-forms on C' and the Riemann matrix of
C and derived the method to calculate the fun-
damental cycle of pBBS.

B.OOOO

1. 0000
lution of periodic Toda equation”, 0 O O
OO0O0oo (2007)

: “Ultradiscretization of the so-

2. T. Tokihiro and S. Iwao : “Ultradiscretiza-

tion of the theta function solutions of pd



Toda”, J. Phys. A: Math. Theor. 40 (2007)
12987-13021

.000,0000,0000:“00000
0000000000000000000
0007, 000000000000000
000000 (2007)

. S. Iwao : “Solutions of the generalized pe-
riodic discrete Toda equation”, J. Phys. A:
Math. Theor. 41 (2008) 115201

. T. Tokihiro and S. Iwao : “Ultradiscretiza-
tion of the solutions of pd Toda associ-
ated with pBBSs with 2 kinds of balls”,

in preparation.
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1. 0goooboobooboboobgaooaon
gogoobboooooobobb,ooon
OO0000,0000, November 2006

. Spectral curve of a periodic discrete equa-
tion and conserved quantities of periodic
box-ball systems, Integrable Systems and
Combinatorics, Graduate School of En-
gineering Science, Osaka Univ., February
2007

gboboobboobooobooobogob,on
oooDOoO0O00,00000, March 2007

00oooooooooooo,0oooo
OO00O00O,00004, September 2007

Solutions of hungry periodic discrete Toda
equation and its ultradiscretization, O O
0000000, 0000, February 2008
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My reserch interest is in topology related to the
mapping class group of an orientable surface.
1. For each natural number d > 2, we defined
the mapping class group for plane curves of de-
gree d and proved that there exists uniquely
the Meyer function on this group. In the case
of d = 4, one can define the local signature for
any degeneration of non-hyperelliptic curves of
genus 3 by using our Meyer function. This def-
inition is topological. For some examples, we
observed that the values of our local signature
coincide with other local signatures defined in
the context of algebraic geometry, or complex
analysis.

2. We obtained a combinatorial formula for the
twisted 1-cocycle of the mapping class group of
a pointed surface with coefficients in the first
homology group of the surface, which is defined
by C. Earle in 1978. His constrution is complex
analytic, using (a lift of) the vector of Riemann
constants. This cocycle gives rise to a generator
of H' (M, .; H) = Z, but it seems that there
have been no further study on this cocycle it-
self. Our formula is obtained by comparing it
with another cocycle representing the genera-
tor of the cohomology group, which is defined
by S. Morita.

B.OODOO

1. Y. Kuno :
and the Meyer function for plane curves”,
preprint, arXiv:0707.4332 (2007).

“The mapping class group



2. Y. Kuno : “A combinatorial formula

for Earle’s twisted 1-cocycle on the

R

mapping class group M, ., ”, preprint,

arXiv:0711.0990 (2007).
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The mapping class group and the Meyer

function for plane curves, Algebras,
Groups and Geometries in Tambara, O
doooopopoooooOo0oog, October,

2007.

. The mapping class group and the Meyer
function for plane curves, 0 34 00000
OO000D00O,0000000, November,
2007.

. The mapping class group and the Meyer
function for plane curves, 0 OO0 OO0
goooooooooooOoOoOOoOoOo,o0
000000000, December, 2007.
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H. Sako tried to prove new rigidity theo-
rems for orbit equivalence relations given by
groups which satisfy Akemann-Ostrand’s prop-
erty (AO property). He got partial results.

A discrete group I is said to be AO when the
product group I' x I' amenably acts on Stone-
Cech compactification S(T) \ T' by product of
N. Ozawa and S.

Popa proved that group von Neumann alge-

left and right translation.

bras of AO groups are solid. Sako started his
research with proving some generalized result
which can be used for orbit equivalence rela-
tions.

A orbit equivalence relation canonically gives a
inclusion of a II; factor and its Cartan subal-
gebra. Classification of orbit equivalence rela-
tions are closely related to classification of Car-
tan inclusions, which is one of the most impor-
tant tasks for operator algebraists.

Rigidity phenomena on orbit equivalence re-
lations have been approached from various
fields. For example, N. Monod and Y. Shalom
proved rigidity theorems for equivalence re-
lations given by product groups of word-
hyperbolic groups using bounded cohomology.

These theorems say that some equivalence rela-



tions given by product groups of non-amenable
word-hyperbolic groups remember the original
actions well.

Word-hyperbolic groups also satisfy AO prop-
erty. Sako’s activity is a trial to understand
Monod and Shalom’s theorems operator alge-
braically. On the other hand, there exist group
actions which have AO property but can not
be dealt with by bounded cohomology. We can
expect new understanding for orbit equivalence

rigidity phenomena.
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. Twisted Bernoulli shift actions of Z2 x
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phisms, 00 0000000000000
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I have studied the mapping class group of a sur-
face and 4-dimensional topology. In particular,
I am interested in the homology groups of finite
index subgroups of the mapping class group.
In this year, I investigated the low-dimensional
homology groups of symmetric mapping class
groups, which have surjective homomorphisms
to finite index subgroups of the mapping class
group.
is the first integral homology group, of one

I determined the abelianization, that

symmetic mapping class group. There is a 2-
cocycle which represents the nontrivial coho-
mology class in the mapping class group called
Meyer cocycle, which is related to signature
We

also calculated the cobounding function of the

of closed surface bundles on a surface.

pullback of Meyer cocycle in another symmetic
mapping class group. This is an important
function to study the localization of signature

for 4-dimensional fiber spaces.

B.OODOO

1. M.Sato “On symmetric mapping class
groups”, master’s thesis, University of
Tokyo (2007).

. M.Satdd “The abelianization of a Symmet-
ric Mapping class group”, Proceedings of
the 34th Symposium on Transformation
Groups. (2007) ppl3-17.

. 00000 “A class function on mapping
class group associated with pasting surface
bundles”, OO DOOOOOODOO 1571 O
OO000oooooooooooooooo
(2007) ppl18-122.

c.oooo

1. 000000000 oooooooooo
O,00000oopooopooooooo
O00,00000000000, December
2006.

.000oooo,oDo0o0o0oooooon,
000000, February 2007.



. 00000000 abeld, 00000000
000O0,0000, April 2007.

. 00000000 abel, 0000000
OO00oooO,0000, September 2007.

. The abelianization of a symmetric map-
ping class group Algebras, Groups and Ge-
ometries in Tambara, 000000000
0 0O, October 2007.

.00000000 abeld, 0000000
000,0000000, November 2007.

.000000000000OoOooooog
O Meyer OO, 00000000000, 0O
000, December 2007.

.J00bD0000ooDooooooooon
O Meyer 00, 0000000O00O0DODOO
000000, 00000000000, De-
cember 2007.

.0000ooooDooooooooooo
Meyer 00, Hodge OO OO OOOOOOO
OO000oooooO,o0o00o0o0, March
2008.
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A 0000
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0odooooooooooooooooood
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000000000 heterodimensional cycle O
00ood0o00dbOobOOobOOobOOobOobOoboOood
oooooooog
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In previous research, it is known that a het-
erodimensional cycle satisfying some conditions
can be perturbed so that a homoclinic tangency
is created. So, since last year, [ have studied the
inverse problem of above one, that is, “can one
create a heterodimensional cycle by perturbing
a homoclinic tangency satisfying certain condi-

tions?”
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As a result, I proved some results under more

general assumptions.

c.ooon

1. Universal dynamics from heteroclinic tan-
gency, 0000O0O0OOO, 11/30.
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obooobooooboboooobooooboo

O In this year,I studied and researched a point
of contact between game theory and mathemat-
ical finance besides the improvement of master
thesis. Above all, I have a interest of direction
of Prof. Shafer and Prof. Vovk study.

00 OO0 (SUKO Junnichi)(COE-RA)
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0000 Schrodinger 0 00000 O Levinson
D000D00000000ROO0000 I
(0,00),i =1,...,n000000000000
0000000 Levinson 00000000
-AD CPUr ) 00000000 HOD
0. HOODOO (n,n)000. OO0 HO
D000000 000000 UR)ODOO
000000000, U € Um)OOODOO
000000 AOOOODODOOO Hy OO0
0. Ve Ce(Ur,l),U,Uy € Un)OoOQO
H=Hy+V,Hy=Hy, 000O. A\>000
00 S(\H,H)ODOODOODODOO. 0000
O(\; H, Hy) O det S(\; H, Hy) = >0 Ho)
000000 ¢00000000A0D axO0
000000000060 00000
L4

2 (NO * %))

0000000000000000000000
000 N(No)O H(Hy) DDOOOOD000qg(go)
0 HH,)DOODO0OOODOO0O0O0O0000 60
0000 U, U,0000000.

6(0; H, Ho) = (N



In this year, I studied a generalization of Levin-
son’s theorem for the Schrodinger operator.
I consider the star graph, which is a quan-
tum graph with n half lines connected at a
single node. Let H be —A on L*(UM,l)
with domain C§°(UP,l;).
dex of H is (n,n).
tensions of H are parameterized by unitary
Let Hy be the self-adjoint ex-
tension of H parameterized by U € U(n).
For V. e C§°(U 1), U, Uy € U(n),A > 0,
let H = Hy +V,Hy = Hy,, let S(\;H, Hy)
Let the scattering

The deficiency in-

Hence self-adjoint ex-

group U(n).

be the scattering matrix.
phase 6(X\; H, Hy) be the continuous function
such that det S(\; H, Hy) = 2N Ho) - Thig
relation defines # modulo an integer multiple of
w00 The value of 8 at 0 is

+3-(M+3)).

where N(Np)is the number of eigenvalue of

0(0; H, Hy) = (N

H(Hp)O q(go)is the number of resonances of
H(Hp)O The value of 0 at oo is represented in
terms of U, Up.

B.OOOO

1. 0000000000000 00000O0O
00000000 Schrédinger 00O 00O
00”, 00000000 (2007).
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O0ooDoo,000o0o0oooogn
ooooo,000o00,20070 60

2. Levinson 00O 0O0O0D0OOODOO,000
obOoooboooboooooooo,ooo

0,20070 90
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0000000000000 00D00Od Abbes
OO00DoDoOoooooooooooooooon
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go0oDDOOo0o0ooooooooooooooo
O000o0o0ooDoooooooooooooo
000 Grothendieck-Ogg-Shafarevich 0 00 O
00 Abbes DO O OOOOOOODODOOO
Grothendieck-Ogg-Shafarevich 00 000 00O
O00oDoOoooooooooooooooon
0000000000000 0000 Logarith-
micOUOO0O0ODOOOD0OOODOOOOOOOO
odoodooOoooooooooooooo
00000000 GaleisOOOOOOOOO
Swan OO0 OO0 O0OOODOOOOOOOOOO
gooooooooobooooboooobooa
goooo0oooDOooOoooDoooooooo
OO000o0DOo0ooOlogooooooooon
000ooo0oooobobobbOogonon Loga-
rithmic00000000OCOCOCOOOOOOO
O00oooooooooooooooooo
LogarithmicO0 O 00000000 OOOOOO
goooobooobouoooobuooboboa
0000000000000 0ODuring the aca-

demic year 2007/08, I studied localized char-
acteristic class in the ramification theory. This
higher ramification theory is based on the work
of A.Abbes, K.Kato, T.Saito. As an applica-
tion of localized Grothendieck-Ogg-Shafarevich
formula which I proved in 2006 (this formula is
a refinement of Grothendieck-Ogg-Shafarevich
formula due to A.Abbes, K.Kato, T.Saito), I
proved conductor formula. In this process, I
define logarithmic localized characteristic. By
this formula, we can compute the conductor as-
sociated to Galois representation by Swan class
in equal characteristic case. In future I want
to seek mixed case. I define degenerate local-
ized characteristic class. (a concept of degen-
erateness is defined by T.Saito in 2007) I com-
pared this with logarithmic localized character-
istic. As a corollary, in rank one case I proved
an equality logarithmic localized characteris-
tic and Kato 0-cycle in etale cohomology with
support which is wild locus. B. 00 0O O Lo-

calized Grothendieck-Ogg-Shafarevich formula

and Conductor formula, (preprint)



Cc.ooog 1.
and Swan class, 00 O0O0O00ODOO 20070 4
0. OO0 Localized chracteristic class and Swan
classd 2007 O 6 O ,Muenster 0 0. OO Lo-
calized Grothendieck-Ogg-Shafarevich formula
and Conductor formulaD 0000000000
go20070 120.

Localized chracteristic class
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I am studying about a rigidity theorem for

quaternionic Kahler manifolds. A quaternionic
Kahler manifold is a 4n-dimensional Rieman-
nian manifold whose holonomy group is iso-
morphic to Sp(n)Sp(1). Then the Riemannian
metric is an Einstein metric, whose scalar cur-
vature is positive or negative constant. We can
construct the twistor theory on quaternionic
Kahler manifolds, so they are interested from
the point of view of both complex geometry
and differential geometry. LeBrun and Sala-
mon has shown the strong rigidity theorem for
quaternionic Kéhler manifolds of positive scalar
curvature using twistor theory and complex ge-
ometry. Horan proved in the case of negative
scalar curvature in similar way. I proved the
strong rigidity theorem for quaternionic Kahler
manifolds without using twistor theory.
Topological calibration theory introduced by
Ryushi Goto succeeded in giving a unified
frame of the deformation theory for Ricci-flat
Riemannian manifolds with special holonomy
group.
tion theory to the moduli space of quaternionic
Kahler manifolds, and proved that the defor-

mation complexes of quaternionic Kéahler struc-

I tried to apply topological calibra-

tures are elliptic in master thesis. Moreover,
I proved the vanishing of cohomology group
which corresponds to the formal tangent space
of the moduli space by using Weitzenbock for-
mulas on quaternionic Ké&hler manifolds stud-
ied by Yasushi Homma. Then I obtained the
differential geometric proof of the rigidity theo-
rem for quaternionic Kéhler manifolds by show-
ing that the moduli space is discrete if the di-

mension of the formal tangent space is 0.
B.OOOO
1. K. Hattori, On the deformation compexes

of G-structures, 0000000 OO0OOO
ooocoog, 2007
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OO000000DOO0000ODO0OO000D Whit-
taker 00 0O0ODODO0OOCOCOCOOOOOOOOO
OO0 Whittaker 00O 0OO0O00O0O0O0O00OOO
00000300 K-type OODO Whittaker O
oboboobooooobooooooobosonog
gobooobobooobooooboooboboo

Whittaker 000000 00O OO0O Journal of

Functional Analysis 225, 2005, pp.1-3200 00
0000000 O0dShift operator 0000 K-
type 000000 Whittaker 00000000
OO0000ODO0O00o0o00 300 K-typeO O
O Whittaker 00 0000000000000
dooosuoooooooooooo 4000
O Shift operator 00000000 200000
OO0 K-typeOOOOO 1000000000OO
Whittaker 0 0000000000 OO0O0OO
040000 Frobenius OO O OO OO O Shift
operator 10000 400000000000
O00o0o0ooooooooooooooon
Whittaker 0 00000000000 O0O0OO
Whittaker 0 0 O Mellin-Barnes0 0 OO0 00O
ocoooooooo

I gave explicit formulas of Whittaker function
on Sp(2,R) belonging to Pg-principal series
representations. Strictly speaking, I found sys-
tems of partial differential equations character-
izing Whittaker functions by using the differen-
tial operators called shift operators and deter-
mine formal power series solutions and Mellin-
Barnes type integral expressions satisfying the

differential equations. Whittaker functions be-
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longing to principal series representations were
given by Ishii (Journal of Functional Analysis
225, 2005, pp.1-32). Using the results, I could
give 4 explicit formulas of Whittaker functions
with 3-dimensional K-type belonging to Pgs-
principal series representations. Since the di-
mension of the space of Whittaker functionals
is equal to 8, the remaining 4 Whittaker func-

tions are given by Frobenius’s method.

B.ODOOO

1. Y. Hasegawall “A special value of Asai L-
function of a lifting associated with imag-
inary quadratic fields”, UK-Japan winter
school 2007, Center for integrative mathe-
matical sciences the 21st century COE pro-
gram at Keio, (2007) pp.99-103

2. 0000000000 : “Mellin transforms
of a residue of Siegel-Eisenstein series” (101
ooooooooooooooooooo
0 O (2007) pp.106-107

c.oooog

1. The first term of Taylor expansion of
Siegel-Eisenstein series0 00000000
OO00o0O0000oooooono20060 120
220

. Mellin transforms with Maass forms at-
tached to the residue of Siegel-Eisenstein
series 0000000000 OOOOOOO
O00000oO0o00o0oooooooooo
ggodooooboobobobobbobooboood
gog20060 120 26 0O

. A special value of Asai L-function of a lift-
ing associated with imaginary quadratic
fields, Center of mathematical sciences,
university of Cambridge UK-Japan winter
school, University of Cambridge, 2007 O 1
0100

. Mellin transforms with Maass forms at-
tached to the residue of Siegel-Eisenstein
series0 00000000000 OOOOO
goooo20070 20 160



. Mellin transforms of a residue of Siegel-
Eisenstein seriesHO0 00000000 ONO
00020070 30 300

. Cohen-Eisenstein series and modular
forms associated to imaginary quadratic
fields0O0O0000O0ODOOODOOOOOOO

gooooz2o0r0s0 20

. Symmetric square L-function associated to
imaginary quadratic fields, 00000 O
Ooooooooooz2o0070 70O 230

. Siegel Principal series Whittaker functions
on Sp(2,R) 00000 O0O0OOOOODO
gooooooooOoOoOOO0O20070 9
0150

. Whittaker functions on Sp(2,R) belong-
ing to the Siegel principal series represen-
tationsD OO OO0 Fourier 00 OO OO
OO000o0O0OooOoOoooooz2007O0 120
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10. Symmetric square L-function of a lift-
ing associated to imaginary quadratic
fields, 2nd Japanese-German number the-
ory workshop, Max Planck Institute for

Mathematicsd 2008 0 20 18 O

OO0 000 (MATSUO Shinichiroh)

A.000OO

obobooboboboboboboobooDo
0000000 0ODODOO000000 Cauchy-
Riemann 000000000 OO00ODO

000000000000000 RungeO OO
gbobooboboboboboobgoooog
gboboboboboboboboboona
gbooobOobooooboboooog

U000 RungeODOOOO0OOO0OOO0OOOO
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0000000000 RiemannOOOODOOO
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000000000 RiemannOOO XOODOO
O000UOUOoOoooooOouooo Su(2)
00 P, 0000000000000 Ay O Py
o0o0oooooooooooooouod
0000000 oooD KOoooooxod
SU(2)000 P,00000 ASDOO A,00
00 pn: Py — P,|, 000000p;(A,) 0 K
oooono AgpO Cc*ooooo

00000 X =5*00000 S.K.Donaldson
Odood0oooooX ooooooooo
Laplace0 O OO dXd’ADDDDDDDDDDD
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000000000000 0000OdO Taubes
000000000 DOo0oOoDOoDoOoDOooag
oooooooooogo

I am working on non-linear partial differential
equations on manifolds. In particular, I am in-
terested in the Yang-Mills instanton equations
and non-linear Cauchy-Riemann equations.In
this year, we proved the “Runge theorem for
instantons”, which is in a sense analogous to
the classical theorem of Runge that asserts that
a meromorphic function defined on a domain
in C can be approximated over compact sub-
sets by rational functions, i.e. by meromorphic
functions on the Riemann sphere. The main
theorem is as follows:

Theorem: Let U be an open set in a closed
oriented 4-manifold X and Py a SU(2)-bundle
over U. Suppose that Ay is an ASD connec-
tion on Py. Then, for any compact subset K
of U, there is a sequence of SU(2)-bundles P,
over X, ASD connections A,, on P,,, and bundle
maps pn: Py — Pn|U such that the sequence
of connections p}(Ay) converge in C* over a
neighbourhood of K to the connection Ay .
S.K. Donaldson proved this theorem in the case
X = S*. The general case involves new difficul-
ties because the zero eigenspace of the Laplace
type operator djdfq is not necessarily trivial.
We could overcome them by developing spec-

tral projection techniques of M. Kuranishi and



C.H. Taubes.
B.OOOO

1. S. Matsuo: “Removable singularities for
harmonic maps in higher dimensions””,

Master’s thesis (2007).

. S. Matsuo: “A remark on the singularity of
pseudoholomorphic maps”, Master’s thesis
(2007).

. S. Matsuo: “The approximation of instan-
tons over an arbitrary closed oriented 4-

manifold”, preprint.
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. Removable singularities for harmonic
maps in higher dimensions, 000000,

OO0Ooooo, 2006/04/21.

. Removable singularities for harmonic
maps in higher dimensions, 0000000

0000,0000, 2006/05,/30.

. Removable singularities for harmonic
maps and related PDEs of supercriti-
cal type, 00O ODOOOODO, ODODOO,

2006,/06,/09.

. Singularity analysis of harmonic maps in
higher dimensions, 00000000, 00
0000, 2006/12/06.

.goooaGcol,opoooooooooo,d
00oooooooooooo, 2007/02/20.

. The approximation of instantons over an
arbitrary closed oriented 4-manifold, O
ooooooooo,0ooooooooo,
2007/12/11.

. The approximation of instantons and pseu-
doholomorphic curves, The 4th COE Con-
ference for Young Researchers, 00000,
2008/02/13.

. The approximation of instantons over an
arbitrary closed oriented 4-manifold, O O
go002080000000000O000OO
0,0000,2008/02/25.
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In this academic year, Mizuta has studied the
geometry of CAT(0) cube complexes. As a re-
sult, he showed a Bozejko-Picardello type in-
equality for finite dimensional CAT(0) cube
A CAT(0) cube complex is con-

sidered to be high dimensional counterpart of

complexes.

a tree, since a tree is exactly a 1-dimensional
CAT(0) cube complex. As an application, he
obtained that groups acting properly on fi-
nite dimensional CAT(0) cube complexes are
After he obtained this re-

sult, it has been shown that the result does

weakly amenable.

not extend to infinite dimensional cases and
it turns out that our result is best possible in
some sense. Guentner-Higson has also obtained
weak amenability for these groups exploiting

uniformly bounded representations.

B.OOOO
1. N. Mizuta : “A Bozejko-Picardello type
inequality for finite dimensional CAT(0)

cube complexes”, J. Funct. Anal 254

(2008) 760-772
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00000000 SL3,R)0000,0u0ooo
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0000000000 KOODOOOOO Whit-
taker 000000000 OO0. OO0DOOOODO
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000 Whittaker 00000000 O0OOCOOO
OO0 Whittaker 000000000 OOOO0O
00,000000o0ooooooooooag
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I am interested in Whittaker functions on real
reductive Lie groups. Jacquet introduced an
integral expression of a Whittaker function,
which is called the Jacquet integral. However,
Jacquet integrals are difficult to handle and ac-
cordingly archimedean zeta integrals defined by
them are also difficult to understand. Hence
many mathematicians study the explicit formu-
lae of Whittaker functions which are suitable
for number theoretic applications.

For the real special linear group SL(3,R), I give
the explicit descriptions of the (g, K)-module
structures of standard representations, and give
the explicit formulae of Whittaker functions
for generalized principal series representations.
Together with the previous results of principal
series, we have the explicit formulae of Whit-
taker functions for any irreducible admissible
representation of GL(3,k)(k = R or C). I ex-
pect to utilize this result for deeper investiga-
tion of the archimedean zeta integrals attached

to generic cuspidal representations of GL(3).

B.ODOOO

1. T. Miyazakil “The (g, K)-module struc-
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tures of principal series representations of
Sp(3,R)”, preprint, 2006.

2. T. Miyazakil “The structures of standard
(g, K)-modules of SL(3,R)”, preprint,
2007.

3. T. Miyazakil“Whittaker functions for gen-
eralized principal series representations of
SL(3,R)”, preprint, 2007.
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000000000,0000000000
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0)0000000000000000,O
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. The (g, K)-module structures of principal
series representations of Sp(3,R), 0 OO
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00000000000000,00000
000000,20070 90.

. The (g, K)-module structures of principal
series representations of Sp(3,R), 00O
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. Whittaker functions for generalized prin-
cipal series representations of SL(3,R), O
0000 Fourter 000 00D00O,0000,
20070 120.
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On structure of rational functions in tropical
geometry. It is known that the rational func-
tions on an algebraic tropical curve satisfies
Riemann-Roch theorem. In order to give an-
other aspect for the dimension of rational func-
tions in this theorem, I introduced the linear
structure over a semiring to semigroups of ra-
tional functions. It is a problem that when a
morphism «: ¢ — 7 of modules has a one-sided
inversion. I tryed to solve it by study about the

reflectivity of dual modules of the module o.

c.oogg

1.00000000000,0000000
000,00000000000, August,
2007.

2. Tropical curves and semigroups, Alge-
braic Geometry and Commutative Alge-
bra Tokyo, University of Tokyo, Decem-
ber, 2007.
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I studied the Bradley-Terry model and models
which are extension of it. In the cases of ex-
tended models, I proved that under some con-
ditions there exists the maximum likelihood es-
timator(MLE), which is unique, and that the
MLE has consistency and asymptotic normal-
ity.
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1. 00 0004000000000 Bradley-
Terry 00 000000000000007,
000000000000000000
(2008).
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In particular,

random
I

was interested in the localization of Anderson-

I studied the

Schrédinger  operators.

localization

Bernoulli models. 1 considered higer dimen-
sional discrete case and the strong localization

of that.

B.OOOO

1. 0000: “00000000000000
0007, 00000000 (2008).

259

000 (SUN Juanjuan)
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A system of confluent Knizhnik-Zamolodchikov
(KZ) equations is obtained. This system gener-
alizes that of KZ equations for sl;. The integral
solutions of the system are given. The relation
between the system and monodromy preserving
deformation theory is studied, and the quan-
tizations of Painlevé equations P; — Py with

affine Weyl group symmetry are recovered.

B.OOOO

1. J. Sun, “Confluent KZ Equations for sly
and Quantization of Monodromy Preserv-
ing Deformation”, Master’s thesis, Univer-
sity of Tokyo, 2008.
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mation, 1000000000000 2008,
20080 20.
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Let k be a field of positive characteristic, U be
a smooth algebraic variety over k, and £ be a
smooth f-adic sheaf on U (where ¢ is a prime
number different from p = ch(k)). Kato and
Saito defined a 0-cycle called Swan conductor
This

year, I defined the Swan conductors for unit-

for £ , and conjectured the integrality.

root overconvergent F-isocrystals, and proved
some fundamental properties. Moreover, by
comparing that of Kato-Saito’s, we succeeded
in proving the integrality conjecture under the
assumption of the resolution of singularities.
For the definition of the Swan conductors for
unit-root isocrystals, we use the theory of DI-
modules, in particular, the theory of charac-
teristic cycles for Df-modules due to Berthelot.
However, the theory of Berthelot is the theory
for smooth formal schemes, and in our case, we
need to deal with schemes which may not have
smooth liftings. We use the work of Caro to
remedy this situation. The proof of the funda-
mental properties are easy. For the comparison
between our Swan conductors and that of Kato-
Saito’s, we first reduce the case to showing the
“geometric” case, in which case we prove the
theorem by showing the Riemann-Roch type
theorem. The comparison is done for sheaves
coming from representation factoring through
p-groups. Finally, for the proof of the integral-
ity conjecture under the assumption, we reduce
the case where the sheaves are coming from
representation factoring through p-group, using

the Brauer induction, and conclude the proof
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using the comparison.

B.OODOO

1. T. Abe: “ Comparison between Swan
conductors and characteristic cycles”,
preprint.
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1. Comparison between Swan conductors and
characteristic cycles, OO0 O0OO0O0O0OO
O, 000, 2007.7.24, Groupe de Travail
de Géométrie Arithmétique, Univ. Rennes,
France, 2007.11.28.

2. /000 Swan O 00O unit-root overconver-
gent F-isocrystal 00 0 O00OO0O0ODOOO,
0000000,000,2007.10.24, 000

ooboooobo,0ooooo, 2007.12.10.
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Folding maps and the surgery theory on mani-
folds, J. Math. Soc. Japan, 53-2 (2001), 357-
381.
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I chiefly surveyed the paper,

Y.Ando Folding maps and the surgery theory
on manifolds, J. Math. Soc. Japan, 53-2
(2001), 357-381.

Let N, P be oriented manifolds of dimension n.
If a smooth map f: N — P only has ”fold”
singularities, then f is called a fold-map.
Suppose that P is a closed manifold, then we
have cobordism classes about fold-maps of de-
gree 1.

In the papaer by Y.Ando, we can define a
cobordism invariant by mapping all cobordism
classes of fold-maps of degree 1 to a certain kind
of homotopy classes bijectively.

By using a matrix representation, I defined a
bundle map f between stable normal bundles
of N, P geometrically for definite construction
of the bijection w.

Additionally, for dimension 1,2, I surveyed
cobordism classes corresponding to [S*!, SG] =
[S2,SG] = Zs.

B.OOOO

1. Y. Ishikawal “foldmap 00000000
00o”, 2008
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The hardness of tissue, that is, the viscosity
and the elasticity coeflicients of tissue are very
important factor for a medical diagnosis of dis-
eases. In recent years a non-invasive measure-
ment method of these properties (so-called elas-
tography) is developed. In this method, the hu-
man’s tissue is modeled as a viscoelastic mate-

rial. Therefore it is very important to consider



the inverse problems for viscoelasticity models.
I considered in [1] the inverseproblems for one
of these models which is called Kelvin-Voigt

model. The results are following:

e [ considered a problem of finding a source
term from observation data on the bound-
ary and proved that this problem has
uniqueness and stability.

e [ proved that we can find locally the elas-
ticity and viscosity coefficients uniquely
from the 6 times observations on bound-
ary with respect to an appropriate initial

conditions.
B.OOOO

1. M. Uesaka : “INVERSE PROBLEMS
FOR SOME SYSTEM OF VISCOELAS-
TICITY VIA CARLEMAN ESTIMATE
7 Master’s thesis, University of Tokyo.
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The mean curvature evolution equation re-

quires a hypersurface in RY to move so that

the reducing ratio of its surface area per the
change of the volume of the region enclosed
by it is maximized. In other words, for a
family {I';};>0, the mean curvature evolution
equation asks each point of I'; to move along
the outward unit normal vector at speed being
equal to the mean curvature at the point. The
mean curvature evolution equation is used as
the model of the motion of the grain boundary
of a metal and it is utilized in image process-
ing, so that it is a geometric evolution equation,
which is important for applications. Thereby,
there are various methods to approximately
solve the mean curvature evolution equation.
In this research, we consider an approximating
scheme for the mean curvature motion which
was introduced by F.Almgren, J.E.Taylor and
L.Wang, which is implemented by minimizing a
perturbed surface area functional with respect
to a time step length. This research intends to
prove that approximating solutions of the mean
curvature evolution equation generated by this
variational scheme converges to the exact so-
lution as a time step length goes to zero, es-
petially in the bidimensional case. Although it
was only shown the L!-convergence of the char-
acteristic functions of approximating solutions,
here we would like to verify the convergence of

them with respect to the Hausdorff distance.

c.oooo

1. 090000000000, Poster Session,
Hokkaido University, February 2008.
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I have been studying numerical analysis of par-
tial differential equations by means of the finite
element method (FEM). In particular, concrete
finite element schemes have been developed,
numerically tested, and mathematically ana-
lyzed and justified. Among them, I am espe-
cially interested in the discontinuous Galerkin
(finite element) method which have been stud-
ied recently. As my master thesis, I have devel-
oped and analyzed a hybrid displacement type
discontinuous Galerkin FEM.

B.OOOO

1. 0000 «00oooooobooobogo
ocooooogr, oo vgoooooo
O0000000ooooooo (2008)0
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For plane curves (i.e., immersions from S! to
R?), Arnold has defined three invariants. How-
ever, there were some logical jumps in his proof
of the fact that these invariants were well-
defined under any deformations of curves. In
this year, I proved the well-definedness of these

invariants more explicitly.

B.OOOO
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I have been studying inverse problems for par-
tial differential equations. In this year, I stud-
ied a determination of the unknown boundary,
the Carleman estimate and its application for
inverse problems. My master thesis consists of
the following two parts.

1. I considered an inverse problem of determin-
ing an unknown part of boundary and I proved
a stability estimate. I consider the case that a
part of a body’s boundary is damaged by cor-
rosion. It is often difficult to observe the sub-
boundary directly. I proved the stability esti-
mate for an inverse problem of determining the
damaged unknown subboundary by an obser-
vation on known subboudary in case of a heat
equation.

2. I proved a stability in a unique continua-
tion for a linearized Euler equation by using

the Carleman estimate.

B.OOOO

1. A. Kawamoto : “A stability estimate for
an inverse problem of determining an un-
known part of boundary and a stability in
a unique continuation for a linearized Eu-
ler equation”, 00000000 (2008).
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Twisted Alexander invariants of knots are well-
defined up to multiplication of units. I gave a
way to get rid of this ambiguity via a combina-
torial method. I showed that the invariants co-
incided with sign-determined Reidemeister tor-
sion in a normalized setting and obtained a re-
fined version of the duality theorem for the in-
variants. As an application, I had stronger nec-
essary conditions for a knot to be fibered than
those previously known.

I also studied two sorts of actions on the SU(2)-
character variety of a knot group. One of them
was an involution which comes from the alge-
braic structure of SU(2). The other was the
action by the outer automorphism group of the
knot group. In particular, I considered them
on a 1-dimensional smooth part of the space,
which is canonically metrized via a Reidemeis-
ter torsion volume form. This investigation en-
abled us to detect the distribution of the classes
of metabelian representations in the part. As
a further application, I showed that twisted
Alexander function on the SU(2)-character va-
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riety had symmetry about the metrization.
B.OODOO

in
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representation spaces of knot groups and

1. T. Kitayamall “Symmetry

normalized twisted Alexander invariants”,

master’s thesis, University of Tokyo

(2008).
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1. Refinement of twisted Alexander invari-
ants and sign-determined Reidemeister
torsions, Third East Asian School of Knots
and Related Topics, Osaka City Univer-
sity, Japan, February 2007.

. Twisted Alexander invariant and its appli-
cations, Winter Workshop 2008 on Low-
Dimensional Topology and its Ramifica-
tions, 000 OO0, 20080 20.
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I am interested in the representation theory of
quantized enveloping algebras, especially the
theory of crystal bases, and research on this
subject.

Let U,(g) be a quantized affine algebra and I

the index set of simple roots, and put Iy
I\ {0}.
tive integer [, a finite-dimensional irreducible
U, (g)-module called Kirillov-Reshetikhin mod-
ule W¥! is defined. They are important ob-

For each i € Iy and a nonnega-

jects as it is conjectured that any Kirillov-
For
the quantized affine algebra of type AS), it is

Reshetikhin module has a crystal base.

proved that Kirillov-Reshetikhin modules have
crystal bases by Kang-Kashiwara-Misra-Miwa-
Nakashima-Nakayashiki, and the description of
the crystal bases in terms of Young tableaux is
known by Shimozono. In my master’s thesis, I
use the presentation of crystal bases in terms
of Young tableaux and the tensor product rule
to describe the structure of the crystal base of
the tensor product of two Kirillov-Reshetikhin
modules W and Wt

B.OOOO

1. On the tensor product of Kirillov-
Reshetikhin crystals B™ and B™! for the
quantized affine algebra of type Ag), mas-

ter’s thesis.
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I studied the application of M. Goresky, R.
Kottwitz, R. MacPherson theorem. By M.
Goresky, R. Kottwitz, R. MacPherson theorem,
equivariant cohomology ring of GKM manifold
is characterized by date of fixed points and one
dimensional orbits of the torus action as sub-
ring of direct sum of symmetric algebra S(t*).
Because direct sum of S(¢*) has natural ring
structure, it returns in the demand of the ba-
sis as S(t*)— module to the description of ring
structure of equivariant cohomology ring. In
the case of flag manifold which is an example
of GKM manifolds, I demanded the basis of

equivariant cohomology ring as S(t*)— module.

B.OOOO

1. 00000D“GKMODO0O000000007,
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I studied the graph C*-algebras and their gen-
eralizations. I defined the relative ultragraph
algebras, which is a generalization of ultra-
graph algebras. I proved a version of the gauge-
invariant uniqueness theorem for relative ultra-
graph algebras, and applied it to prove the the-
orem of Katsura, Muhly, Sims and Tomforde
that describes the gauge-invariant ideal struc-

ture of ultragraph algebras.
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We have studied positive cones in a Hilbert
space. For every von Neumann algebra with
a cyclic separating vector, we associate a posi-
tive cone which is the closure of the images of
the cyclic separating vector by positive oper-
ators in the von Neumann algebra. We have
shown that if there are two von Neumann al-
gebras with a common cyclic separating vector
and if one of the von Neumann algebra is prop-
erly infinite and its associated cone is included
in the other, then there is a central the prop-
erly infinite von Neumann algebra is included
in the other.

As a corollary, for properly infinite von Neu-
mann algebras, we see that the coincidence of
cones implies the coincidence of the algebra.
Motivated by this fact, we have established a
characterization of projection in a von Neu-
mann algebra by the associated positive cone
in the case when the modular automorphism
acts ergodically.

In addition, if there is a one-parameter group

of unitary operators which fix the cyclic sepa-
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rating vector, and if they preserve the associ-
ated positive cone, then they generate a one-

parameter group of endomorphisms.

c.oooo

1. A new construction of causal nets of oper-
ator algebras (after Lechner), ” Tokyo op-
erator algebras seminar” at University of
Tokyo, Tokyo, Japan, June 2007.

. An introduction to Algebraic QFT, ” Func-
tional analysis junior” at Kyoto seminar

house, Kyoto, Japan, September 2007.

. Positive cones and half-sided modular in-
clusions, ”Research on operator algebras
and mathematical physics” at KURIMS,
Kyoto, Japan, January 2008.
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The extended affine Lie algebra (EALA) is a
large class of Lie algebras which is natural ex-
tension of the affine Lie algebra. If we con-
sider the construction or the classification of
EALAs, Lie algebras called Lie tori are impor-
tant because we can construct an EALA con-
cretely from a Lie torus. Also, it is known that
we can construct most of the Lie tori by the
multiloop realization which is the realization of
an infinite dimensional Lie algebra from a fi-
nite dimensional simple Lie algebra using finite
We call the Lie alge-

bras constructed by the multiloop realization

order automorphisms.

multiloop Lie algebras. However, there exists
several problems to classify the EALAs con-
structed by the above construction. First, it is
not one to one correspondence in the construc-
tion of the EALAs from Lie tori and if two Lie
tori have the equivalent relations called “iso-
topic”, then the same EALAs are constructed
from them. Also, it is difficult to determine
how to choose automorphisms to construct Lie
torus. To make these situation more simple, I
extended the equivalent relation “isotopic” on
the whole multiloop Lie algebras, which has
been defined only on the Lie tori. Then, the
following theorem follows.

Theorem.

A multiloop Lie algebra is isotopic to some Lie
torus if and only if there exists a non-zero ele-
ment fized by every automorphism in the simple

Lie algebra used in the multiloop realization.

It is expected that it makes the classification of
EALASs more simple to observe the equivalence

relation “isotopic”.
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I am interested in interest rate models. In this
year, I studied interest rate swaps based on
HJM model and considered a hedging strategy

by interest rate swaps.

B.OOOO

1. 00000’0o0oooooooooooo
00”7, 00000000 (2008).

00 00 (NISHIOKA Seiji)

A.000OO

boboobooboboboobobobobo
ooo.

I study differential equations and difference
equations from the stand point of the theory
of fields.

1000000ooooon.

c.oooo

1. ¢+P(AY)0DO0O0D,00000000
00,0000, January 2007.

2. A;0 ¢-00000000OOOOOOOO
Ag 00000, 00000000,00O
O, May 2007.

3. A;0 ¢-00 Painlevée 1000 DOOOOO,
ooooo200r0oooogoo,oooo,
September 2007.

4. Difference algebra associated to the g¢-

Painlevé equation of type 14(71)7 Differen-
tial Equations and Exact WKB Analysis,
Research Institute for Mathematical Sci-

ences, Kyoto University, October 2007.



00 00 (HATTORI Akio )

A.000OO

gbooooooooboboboooobooba
OOvVaROODODODOODOOOOOOOOOOOO
gooobooo0ooooooooboobboooboog
oobobooooOooooobobooooodvaR
gbooobooboooogn
obobooboboboobooobooboobooog
gboboobobobobobobgoobooog
gbobooboboboboboboboba
obooooobooooogon

I studied the analytic method of measuring
credit portfolio Value-at-Risk (VaR). I derived
the approximate expression of a credit portfo-
lio loss distribution in risk-factor model, and
evaluated the VaR with numerical calculation.
I used the method of an asymptotic expan-
sion to derive the approximate expression. Un-
der some assumption, conditional asymptotic
expansion holds with some uniqueness, and I
showed that it could be used for this model.

B.OOOO

1. 00 000“00000000000000
00000 VaROODOODO”, 000000
00 (2008)

00000 (HASHIMOTO Ichiro)

A.000OO

Hérmander 000 09— 0000 L200000
00000000, Hérmander 0000 6— O
00000000 L2P00000000000
0. 0000000000000000000
0000000. 0000000000000
00000,0000000000000

I studied Hormander’s L? estimate for 0—
equation. This theory has been applied widely
to holomorphic function theory and to complex
geometry. I applied it to holomorphic function
theory and proved an approximation theorem

of holomorphic functions.
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00 00 (HASHIMOTO Kenji)

A.000OO

500000000000 K30oO0oD (0O)1
oboboobobOobobobobobobo
gboooooooboobobobobobo
oooooobooooooboooon

I study a one-parameter family of K3 surfaces
with symmetry of the symmetric group of de-
gree 5. 1 define the period map of this fam-
ily and construct the inverse period map con-
cretely. The inverse period map is described as
a rational expression of automorphic forms on

the period domain.

B.OOOO

1. 0000o0“00000oo0oooon K3
coooooogr,goooo.

0 O (HARA Takashi)

A.000OO
ooog .oboooooaoo
ooog :-gboooobooo

000000 z,-0000000000000 p-
oooobooobogoD p-OOoo0oobooboo
0000 (D000000)0000oooooo
00000000 ¢ o0O poooooo™)
0000000000000 0O (ooo
0)0OOooUoOooooOooooOo p0000o
tbobooboboobobobobobobo
obobooboobooboboboboboono
gbobOoooboboboobobooooo
2006 00000000000O@MOOOO)O0
boboobobooboboboobobobo
obobOobooboboboobobobobo
o0 ooobooobooobooooobooo
bobooooooboobobobobobo
oboboobobobobobobobobo
ooooboooogon

oboobooboboobobobobobobo
gboboooooobooboobobobobo
ooooooooooooboooboooooooa
gbobooboobobobobobobobo



gbobobobooboboboboboona
gbooooOooooboobooooboon
oboboooboobobobobobobobo
gboboobooooooboobooogooo

Field of research : Number theory, Arith-
metic geometry
Content of research : Non-commutative

Iwasawa theory

For cyclotomic Z,-extensions of algebraic num-
ber fields, Kenkichi Iwasawa conjectured that
the p-adic zeta functions, defined by means
of p-adic analysis, essentially coincided with
the characteristic ideals (“algebraic p-adic zeta
functions”), defined algebraically from arith-
metic data (ideal class groups, etc...). We now
call this conjecture the Iwasawa main conjec-
ture. Many efforts have been made to formu-
late the main conjecture for non-commutative
p-adic Lie extensions, and at last, J. Coates,
T. Fukaya, K. Kato, R. Sujatha and O. Ven-
jakob formulated the non-commutative Iwa-
sawa main conjecture (for elliptic curves) in
their paper (2005).

has proven the non-commutative main conjec-

Moreover, Kazuya Kato

ture for certain non-commutative extenstions
called “Heisenberg-type” of totally real num-
ber fields. His proof was based upon the out-
standing idea of D. Burns which reduced the
non-commutative main conjecture to the main
conjectures for commutative cases.

In this year, by generalizing the proof of
Kato in some sense, I proved the main con-
jecture for certain non-commutative extensions
which were more complicated than Kato’s
“Heisenberg-type” extensions. I expect that
we can apply the method obtained in this
time to complicated extensions for which we
cannot prove the main conjecture by using
only Deligne-Ribet’s theory of Hilbert modu-
lar forms.

I also remark that M. Kakde generalized the
proof of Kato in the different direction from

my result in this year.

B.OOOO

1. T. Hara : “Iwasawa theory of totally
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real fields for certain non-commutative p-
extensions”, 0000000000000
Ooo19oo0oogad.

c.oooo

1. 0000000000000000,050
00000000,00000000000
0,20080 20.

00 OO0 (HARAMIISHI Masahiro)

A.0D0DOO

LévyOODOOODODOOODODOOODODOOODO
00000 00 Boyarchenko 00 Levendorskiill
OO00oo0oooooooooooooooo
OO00000Doooooooooooooon
O000o00ooooooooooooooo
g00ooo0oooooooooooooooo
ood

The subject of my study is option pricing in
a Lévy market. Boyarchenko and Levendorskii
gave the method of pricing of perpetual Ameri-
can options with pseudo-differential operators.
I used their method in more general settings
and obtained the closed form of price of per-

petual American options.

B.OOOO

1. 00 000“Lévy0 0000000000
00000000000000007, 00
000000 (2008)

00 000 (MAKIYAMA Kentaro)

A.000OO

oboobOobOoboobooboboonog Mer-
ton(1974) 000000000000 0O0OO0O0O
uboboobooooboobooboboboobo
OO00O00DOO00000D00 MartonO O QOO
obobOoboboobobobobooobo
oboboobooboooooooooooooo
tbobooboboobobobobobobo
oboooooooooobooboboobooobo
oooobooooobooon



I studied a model that is expanded Mer-
ton’s(1974) consequence about interest rates of
the bond and default probability of the com-
pany. Concretely, I assumed that the asset of
the company follows geometric Brownian mo-
tion and expanded the model of one term into
that of multi term. I found that if the expected
growth rate of the company is smaller than a
certain value for its volatility and risk-free rate
the company almost surely defaults and con-
versely if the rate is larger than that value the

company doesn’t default with some probability

B.0OODO

1. 00000 ’0000000000000
D0000D0000000000” 000
0OoO000 (2008)

00 00 (MIZUTANI Haruya)

A.0000

100 Schrédinger 000 H =2, 1 vOQ

00,0000+ 300000000 LY—L®
ooooooo.

I proved weighted L' — L> estimates for the
one-dimensional Schrédinger operator H =
—% + V with the time decay t= 5.

B.OOOO

1. H. Mizutani: “Dispersive estimates for the
one dimensional Schrédinger equation”.
(oooo)

00 O (YAMASHITA Makoto)

A 0000

0000000 (M;F)00O0O0FO00000
000000000D00000000 C*0
Cc*(M;F)0000 FOOOODOOOOOOOO0
0000000000000000 W(M;F)O
00000OCommes 100010000000
0 Godbillon-Vey 0000000 W(M;F) O
IO000000000000000000
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doddooooooooooooooooogd
O000ooOooow(M;F) 0000000
0000000000 Godbillon-Veyd OO OO
000000000000oooog W(M;F)
oddoooooooooooooooooog
000000D000bDO00O0oDO0ODOoDOoDO
goooooooobooooooonobooog
000000oo0oooooooo ¢ (M;F) 0
000 C*O00 KOoooooooooooo
W(M;F)D IIO0DO0O0000000000o0o
gdodoodooooooooooooobod
00000000 DOoDOoDOooOooOooa
000 1-0000 Haefilger 000D OO0OOO
goddobooobooobooobobooa
0<A<10000 W(M;F)O L, 0000
oo0oooooooopoooooooo crod
KOOOOOoOOOoO ADOoDooooooooo
00000o00oooooooo K(M;F)OO
ooodooooooooo c*oo Kood
odooDoooooDoooooooooon
0000000 K-ODOoooooooood
000000000 0nD CX(M;F) 0000
0000000 HP*CX(M;F)OOOOOO
JoodooooDooDoDoDFEFOOOOOOO
00000DO000DO0DOoDOoDOoDoOooDoag
gdoooooooooobobouoobood
000000000 oooooo kk-0ooa
0000000000 oobDOooOooDoOooa
M/F - M/FxM/FOO0O0D00000 kkO
gdooooooooooboobouoobod
0000000 Chern- ConnesD O OO OO0
o0o000o0ooU0ooooooDOooooDoOooag
gbdooooooooboooobouobod
000 HP*C*(M;F) OOODOO0OOOOO
ooo

0000000000000 HP*CX(M;F)
0o0o0ooooOooooo MmOoOooOoooa
0000000000 ToddOOODOOODOO
000000000 0000000 Lusternik-
Schnirelmann 0000000000 OOOOO
O00000D0D0O000 Lusternik-Schnirelmann
oooooooooooo

I investigated foliations whose holonomy maps
are affine with respect to a suitable transverse
coordinate system. When a foliation (M;F)

satisfies this condition, one can in particular de-



duce the vanishing of the Godbillon-Vey class.
Under this assumption the transverse funda-
mental class of (M; F') becomes invariant under
the modular automorphism, and the cohomol-
ogy class on the manifold corresponding to it is
given by the “gradient” 1-form of the transverse
density. I showedd that the von Neumann al-
gebra of the foliation becomes of type III when
that 1-form is cohomologically nontrivial.

I constructed a ring structure on the periodic
cyclic cohomology of the smooth foliation al-
gebra when the transverse bundle of the folia-
tion admits a K-orientation. The index map
of the periodic cyclic cohomology of the foli-
ation algebra into the usual cohomology ring
of the base manifold becomes a ring homomor-
phism with respect to this structure. As an
application I obtained a cup-length type lower
bound estimate for the transverse Lusternik-

Schnirelmann category of the foliation.

B.OOOO

1. M. Yamashita: “Cyclic Cohomology of Fo-

liatioin Algebras”, master thesis

C.0000 O0O)0o0 1ooooo.oooogo
oooooooooon.

1. An introduction to analytic endomotives
(after Connes-Consani-Marcolli), Opera-
tor Algebra Seminars, University of Tokyo
on Dec 7, 2006

2. Affine Holonomy Foliations, Operator Al-
gebra Seminar, University of Tokyo on
June 7, 2007

3. Periodic cyclic (co)homology of folia-
tion algebras, Functional Analysis Junior

Workshop on Sept. 10, 2007

4. Cup product on the periodic cyclic coho-
mology of foliation algebras, Keio Geome-
try Seimnar on Dec. 10, 2007

5. Cup product on the periodic cyclic co-
homology of foliation algebras, Operator
Algebra Seminar, University of Tokyo on
Jan. 17, 2008
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6. Affine holonomy foliations, RIMS work-

shop on Operator algebra and mathemat-

ical physics on Jan. 23, 2008

. Operator Algebra of Transversely Affine

Foliations, Japan Math Society annual
meeting, Mar. 2008



0O 00 0 0 O (Foreign Research Student)

0O OO (Chen Liangyun)

A.000OO

My researching area focuses on Lie theory.
In last year, I obtained some new results in
Novikov algebras, Lie operator algebras, Lie su-
peralgebras and Lie supertriple systems. Main
results are as follows:

(1)

bras, characterize some properties of them and

we construct two kinds of Novikov alge-

give their realizations by triangle functions, re-
spectively. (see [1])
(2)

groups is well delveloped and has proved use-

Operator groups as a generalization of

ful in the study of certain typies of problem
in group theory. The purpose of [9] and [13]
are to develop operator groups for Lie operator
algebras. Remak decomposition Theorem and
the uniqueness of decomposition theorem of Lie
operator algebras are given. Moreover, we give
the decomposition of restricted Lie superalge-
bras [3].

3)

for Lie superalgebras, n-Lie algebras, Lie op-

We develop initially the Frattini theory

erator algebras, Lie triple systems respectively.
We generalize Barnes’s results and obtain some
necessary and sufficient conditions for solvable
and nilpotent algebras (see [2], [7], [14]). More-
over, we obtain a class of finite-dimensional
modular Lie superalgebras [12] and some re-
sults of Frobenius algebras [4].

(4)

plete Lie supertriple systems and restrictable

We introduce two new concepts: com-

Lie triple systems. We announce and prove
some results on complete Lie supertriple sys-
tems as well as restrictable Lie triple systems.
In particular, we give the uniqueness of de-
composition theorem of Lie supertriple systems
from their structure, which covers W.G. Lis-
ter’s result and improve some results of Terrell
L. Hodge. Moreover, we give some properties
on Lie triple systems and restricted Lie triple
systems (see [5], [6], [8], [10], [11], [15]).

B.OOOO

10.
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. Chen Liangyun,

. Chen Liangyun, Niu Yanjun and Meng

Daoji, Two kinds of Novikov algebras and
their realizations, Journal of Pure and Ap-
plied Algebra, 212(2008), 902-909.

. Bai Ruipu, Chen Liangyun and Meng

Daoji, On Frattini subalgebra of n-Lie al-
gebras, Acta Math. Sinica. Ser B., 23(5),
(2007), 847-856.

. Chen Liangyun, Zhang Yongzheng and

Meng Daoji, On the decomposition of re-
stricted Lie superalgebras, Acta Math. Sci.
Ser A, 27(4), (2007), 577-583.

. Xu Xiaoning and Chen Liangyun, Lie su-

peralgebras and Frobenius algebras, Chi-
nese Ann. Math. Ser A, 28(2), (2007), 289-
296.

. Lin Jie and Chen Liangyun, On solvable

Lie triple supersystems, to appear in Chi-
nese Ann. Math.

. Liu Xiujuan, Chen Liangyun and Zhang

yongzheng, Some results of restricted Lie
triple systems, to appear in Acta Sci.

Natur. Northeast Normal University.

. Chen Liangyun and Meng Daoji, On the

intersection of maximal subalgebras in a
Lie superalgebra, to appear in Algebra
Colloq.

. Chen Liangyun, Restricted Lie algebras all

whose elements are semisimple, to submit

Science in China A Ser.

Chen Yin and Meng
Daoji, On Remak decomposition of Lie op-
erator algebras, to submit Chinese Ann.
Math.

Chen Liangyun, Complete Lie supertriple
systems and restricted Lie triple systems,
to submit J. Alg.



11.

12.

13.

14.

15.

Chen Liangyun, Conditions for the com-
mutativity of restricted Lie triple systems
to submit Proc. Amer. Math. Soc.

Zhang yongzheng and Chen Liangyun, A
class of finite-dimensional modular Lie su-

peralgebras, to submit Comm. Alg.

Chen Liangyun, Xu Xiao ning and Zhang
yongzheng, On Lie operator algebras and
its decomposition, to submit J. Alg. and

its Applications.

Liangyun and Zhang Yongzheng, On the
Frattini subsystem, to submit Int. J. Math.

Lin Jie and Chen Liangyun, A constitution
of Lie supertriple systems, to submit Acta
Math. Sci.
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2.00000

Graduate Degrees Conferred

U oooboobogooad
(Doctoral-Ph.D. : conferee, thesis title, and date)

SOOOO

e 00 OO (SHIMIZU Yasutaka)
Asymptotic Inference for Stochastic DifferentialEquations with Jumps from Discrete Obser-
vations and Some Practical Approaches
dd0000d0U0oooU0oooU0oo0oUDooUOUooOoUOUoDoOoOoOooO
12 Oct. 2007

SOOOO

e 00 OO (OSAJIMA Ysufimi)
gogoobbobboooooobobbobbtoooooooboobo
22 Feb. 2008

e 00 OO0 (NINOMIYA Mariko)
A new weak approximation scheme of stochastic differential equations by using the Runge-
Kutta method
000000000000 Runge-KuttaOOOOOOOOOOOOODO
24 March. 2008

e U0 OO (KIMURA Yasto)
Topological Constructions of Homology Classes of Knot Quandles
o0o0000000000000O0O0O0OOOOOO0
24 March. 2008

e 00O O (MISUMI Jun)
Long-range percolation and random walks on the corresponding random graphs
g000oOdbO0o0o0OO0DOo0oo0ooobOooDOooOOoboooooooooon
24 March. 2008

e 00 OO (IIDA Shuichi)
Adiabatic limits of n -invariants and the Meyer functions
gooobobbbboooooobobooobog
24 March. 2008

e 00 OO (ITO Kenichi)
Schrédinger equations on scattering manifolds and microlocal singularities
00000000 Schrodinger 100 00O00O0OOOO
24 March. 2008

e 0 OO (WANG Yanjin)
Cauchy problems for some Schrédinger equations and wave equations
000o0ooo0ooDooooooDooooDoooooooooooDooog
24 March. 2008
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0O O (XIE Bin)

On stochastic PDEs with non-Lipschitz coefficients and invariant measures for a stochastic
heat equation
goo0ooo0o00oooOoooooo0ooooooooOoooDoOoooooooo

24 March. 2008

00 00 (SHIMOJO Masahiko)

Blow-up at space infinity and criteria for total blow-up in nonlinear heat equations
O000ooOo00oDooooooooooooOooooooooon

24 March. 2008

SESHADRI NEIL

Contact Invariants and Pseudohermitian Geometry
(000O0O0oO00ooUooOoOoooooooo

24 March. 2008

00 000 (NAKAMURA Kentaro)

Classification of two dimensional trianguline representations of p-adic fields
Op-00000D00O000oooo

24 March. 2008

00 00 (MATSUDA Yoshifumi)

Groups of real analytic diffeomorphisms of the circle with a finite image under the rotation
number function

(0000000000000 O0O0DUOOOUOOODUOODOOoUOo

24 March. 2008

O 00 (LI Zhonghua)

Higher order shuffie regularization and multiple polylogarithms
goooooboooooobobooooon

24 March. 2008

O 00 (LIN Xiaotao)

A variational problem associated with the minimal speed of travelling waves for spatially
periodic reaction-diffusion equations
gooooOoOoOOOOOOOOOOOOOOOOOOOOOOOOO0

24 March. 2008

00 OO0 (TEDUKA Katsuki)

Proper Actions of SL(2,R) on Irreducible Complex Symmetric Spaces
000000000000 0Oo SL(2,R)oooouooo

24 March. 2008
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U oggboboogoobo

(Master of Mathematical Sciences : conferee, thesis title, and date)

e U0 0O (KAMIJOU Masahiro)
000000000 Bradley-Terry OODOO0O0D0OO0O00DOOOODO
24 March 2008

e 00 OO (SEHARA Takaaki)
The Localization of the Anderson-Bernoulli models
odoooDoooooooooooooo
24 March 2008

e 0 OO (SUN Juanjuan)
Confluent KZ Equations for sl and Quantization of Monodromy Preserving Deformation
Os>,0000000 KZOODODOOOOOOOOooooooood
24 March 2008

e 00 OO (YAMATE Kouji)
Certain uniruled Surfaces of general Type in Characteristic Two
0000000000000 00 uniruledd 0 O0OO
24 March 2008

e 00 OO (ADACHI Tomohiko)
Construction of Hyperbolic Hypersurfaces with Hyperbolically Imbedded Complement in
P3(C)
0 pP}(C)000000D0O0O0OODOODOOOOOONOONONONONONONOOOONOOOOooooan
24 March 2008

e 00 OO (ABE Tomoyuki)
Comparison between Swan conductors and characteristic cycles
OSwan O OOO0OODOOOOOOOOOOO
24 March 2008

e 00 OO (ISHIKAWA Yuichi)
foldqmap 00O OO0OOO0O0O
24 March 2008

e 00 OO (UESAKA Masaaki)
Inverse problems for some system of viscoelasticity via Carleman estimate
oo ooooooboooa
24 March 2008

e 00 OO (UEDA Kohei)
On ramification of successive Artin-Schreier extension
OArtin-Schreier 00000000000 DOODOODOOOOOOO
24 March 2008

e 00 OO (Eto Tokuhiro)
On a length minimizing scheme for the curve shortening problem
O000ooo0oO0oDoooooooooooooon
24 March 2008
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00 OO0 (OIKAWA Issei)
goobodoooooobooooooooooa
24 March 2008

00 00 (OKAMOTO Yuichi)
ooooooooooon
24 March 2008

00 00 (KAWAMOTO Atsushi)

A stability estimate for an inverse problem of determining an unknown part of boundary and
A stability in unique continuation for a linearized Euler equation
ooo0000000O00ooooooOO0OO0O000Oo0ooooooOoOODOOO0OoOoOoOLO
ooooooo

24 March 2008

00 00 (KIKUCHI Eisuke)

On the ramification of some non-abelian extensions of degree p3
0p*0000000000000000D000

24 March 2008

00 00 (KITAYAMA Takahiro)

Symmetry in SU(2)-Representation Spaces of Knot Groups and Normalized Twisted Alexan-
der Invariants

000000 SU(2)-000000000000000000 Alexander 0000

24 March 2008

00 00 (KODERA Ryosuke)

On the tensor product of Kirillov-Reshetikhin crystals B! and B™! for the quantized affine
algebra of type Asll)

I:JAS)DDDDDDDDDDDDDDDDDDDDDDDDD B O B»OoOoOoooOoon
aoo

24 March 2008

00 00 (KOBAYASHI Hiroaki)
GKMOODODDODOOOOOO
24 March 2008

0 00 (SAKIYAMA Masashi)
Gauge-invariant ideal structure of ultragraph C” -algebras
O000000000000O0O0OO0OOOOOO0
24 March 2008

00 OO0 (SANNAT Akiyoshi)
000 Gorenstein 0 O F-signature 0 0 00O
24 March 2008

0 00 (SHIMA Yousuke)

On the Chern Numbers of 3-folds
dooooooooboooooooog
24 March 2008
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0 00 (JO Hideaki)

On time analyticity of the Navier-Stokes equations in a rotating frame with spatially almost
periodic data

00000000000 00D00000DD0O0O Navier-StokesDOOODOOOOODOOOOO
od

24 March 2008

00 O (TANIMOTO Yoh)

Inclusions and positive cones of von Neumann algebras
goo0oopoooooooooooooo

24 March 2008

0O O (ZHANG Qin)

A Spatial Property of the Canonical Map Associated to von Neumann Algebras
dooodoooboboboooooobuoooobooooo

24 March 2008

00 00 (TSUKAMOTO Taizou)
gooooooooon
24 March 2008

00 00 (NAOI Katsuyuki)

Isotopy for multiloop Lie algebras
OO00o0oooooooooooooooood
24 March 2008

00 00 (NAKAKURA Kansaku)
O000oooODooooooo
24 March 2008

00 00 (NAKAHARA Kenji)
0doo00oOooboooboooon
24 March 2008

00 00 (NISHIOKA Seiji)
A O ¢-Painlevé 0 00000000
24 March 2008

00 OO0 (HATTORI Akio)
0000000 0O00000ooOOoo0Oo00 vaROOoOooo
24 March 2008

00 00 (HASHIMOTO Ichiro)
0000000000 9-00000000no
24 March 2008

00 00 (HASHIMOTO Kenji)
000000000000 KO oooooooo
24 March 2008

0 O (HARA Takashi)

Iwasawa theory of totally real fields for certain non-commutative p-extensions
O0000ooo0ooD p000O0D0OOOODOO

24 March 2008
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00 00 (HARAMIISHI Masahiro)
LévyODOOOODOOOODOOOODOOOODOOOODO
24 March 2008

00 O (HARUTA Chikara)

Unknotting of simply Knotted tori.
gooboooooobobooooobouoooom
24 March 2008

00 000 (MAKIYAMA Kentaro)
00000oo0ODODO0o000oooooobOoOo0o0ooooooooDo
24 March 2008

00 00 (MIZUTANI Haruya)

Dispersive estimates for the one dimensional Schrédinger equation
0000 Schrodinger 0000000000000

24 March 2008

00 00 (MITSUHASHI Yuta)
oo0ooooooooooono
24 March 2008

00 000 (MIMURA Masato)

A generalization of property (T) of SL(nOR)
0 SL(xOR)DDOODOO0DDOO (T)O
24 March 2008

00 O (YAMASHITA Makoto)

Cyclic Cohomology of Foliation Algebras
oo0oO0oO0oO0o0oO0oO0oO0O0OO0OO0O0O0O0O0O0
24 March 2008

00 00 (YAMADA Takuya)

Uniqueness and stability estimate for an inverse problem of determinating an initial condition

for the Stokes equations
OStokes0 OO ODOODOODOOOODOODOODOOOOOO
24 March 2008

00 00 (YAMAMOTO Takayoshi)
Weight 000000000 DOOO0OODOOOOO
24 March 2008

00 00 (YONEDA Takeshi)
Og00oo0ooooooooooooonooono
24 March 2008

000 (LIU Qing)

On billiards for a game interpretation of the Neumann problem for curvature flows
0000000000000000O0O0O000000000

24 March 2008
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3. 00b0b -goboboboooobnD b 140

Journal of Mathematical Sciences
The University of Tokyo, Vol. 14

Vol. 14 No. 1  Published March 20, 2007

Hiroshi KAWABI and Tomohiro MIYOKAWA
The Littlewood-Paley-Stein Inequality for Diffusion Processes on

General Metric Spaces

Yasuharu NAKAE

Taut Foliations of Torus Knot Complements

Teruo NAGASE and Akiko SHIMA
Properties of Minimal Charts and Their Applications [

Fumio HAZAMA
The Hodge Rings of Abelian Varieties Associated to Certain Subsets
of Finite Fields

Luc ILLUSIE, Kazuya KATO, and Chikara NAKAYAMA

Erratum t& Quasi-unipotent Logarithmic Riemann-Hilbert Correspondences”

Vol. 14 No. 2 Published August 27, 2007

Shigeo KUSUOKA and Yuji MORIMOTO
Homogeneous Law-Invariant Coherent Multiperiod Value Measures
and their Limit

Keisuke UCHIKOSHI

Singular Cauchy Problems for Perfect Incompressible Fluids

Zdzistaw WOJTKOWIAK
On the Galois Actions on Torsors of Paths O, Descent of Galois

Representations

Wayne RASKIND and Xavier XARLES
On the Etale Cohomology of Algebraic Varieties with Totally Degenerate

Reduction over p-adic Fields
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Vol. 14 No. 3 Published October 15, 2007

Noboru NAKAYAMA

Classification of Log del Pezzo Surfaces of Index Two

Vol. 14 No. 4 Published December 28, 2007

Vu The KHOI
On the SU(20 1) Representation Space of the Brieskorn Homology Spheres

Monika MAJ and Zbigniew PASTERNAK-WINARSKI
Composition and Decomposition of Multidimensional Polynomial-Normal

Distribution

Kezheng LI

Push-out of Schemes

Atsushi SHIHO
On Logarithmic Hodge-Witt Cohomology of Regular Schemes
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4.0 00000 -0000
(2007.4 ~ 2008.3)

Preprint Series

2007-3 Takayuki Oda: The standard (g, K )-modules of Sp(2, R) I — The case of principal series —.

2007-4 Masatoshi Iida and Takayuki Oda: Harish-Chandra expansion of the matriz coefficients of Py

Principal series representation of Sp(2,R).

2007-5 Yutaka Matsui and Kiyoshi Takeuchi: Microlocal study of Lefschetz fixed point formulas for

higher-dimensional fized point sets.

2007-6 Shumin Li and Masahiro Yamamoto: Lipschitz stability in an inverse hyperbolic problem with

impulsive forces.
2007-7 Tadashi Miyazaki: The (g, K)-module structures of principal series representations of Sp(3,R).
2007-8 Wugqing Ning: On stability of an inverse spectral problem for a nonsymmetric differential operator.

2007-9 Tomohiro Yamazaki and Masahiro Yamamoto: Inverse problems for vibrating systems of first

order.

2007-10 Yasufumi Osajima: General asymptotics of Wiener functionals and application to mathematical

finance.
2007-11 Shuichi Iida: Adiabatic limits of n-invariants and the meyer functions.

2007-12 Ken-ichi Yoshikawa: K3 surfaces with involution, equivariant analytic torsion, and automorphic

forms on the moduli space II: a structure theorem.

2007-13 M. Bellassoued, D. Jellali and M. Yamamoto: Stability estimate for the hyperbolic inverse

boundary value problem by local Dirichlet-to-Neumann map.

2007-14 M. Choulli and M. Yamamoto: Uniqueness and stability in determining the heat radiative coef-

ficient, the initial temperature and a boundary coefficient in a parabolic equation.

2007-15 Yasuo Ohno, Takashi Taniguchi, and Satoshi Wakatsuki: On relations among Dirichlet series

whose coefficients are class numbers of binary cubic forms.

2007-16 Shigeo Kusuoka, Mariko Ninomiya, and Syoiti Ninomiya: A new weak approximation scheme of

stochastic differential equations by using the Runge-Kutta method.

2007-17 Wuqing Ning and Masahiro Yamamoto: The Gel’fand-Levitan theory for one-dimensional hy-

perbolic systems with impulsive inputs.

2007-18 Shigeo Kusuoka and Yasufumi Osajima: A remark on the asymptotic expansion of density

function of Wiener functionals.
2007-19 Masaaki Fukasawa: Realized volatility based on tick time sampling.
2007-20 Masaaki Fukasawa: Bootstrap for continuous-time processes.

200721 Miki Hirano and Takayuki Oda: Calculus of principal series Whittaker functions on GL(3,C).
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2007—22 Yuuki Tadokoro: A nontrivial algebraic cycle in the Jacobian variety of the Fermat sextic.

2007-23 Hirotaka Fushiya and Shigeo Kusuoka: Asymptotic Behavior of distributions of the sum of i.i.d.

random variables with fat tail 1.

2008-1 Johannes Elschner and Masahiro Yamamoto: Uniqueness in determining polyhedral sound-hard

obstacles with a single incoming wave.

2008-2 Shumin Li , Bernadette Miara and Masahiro Yamamoto: A Carleman estimate for the linear

shallow shell equation and an inverse source problem.
2008-3 Taro Asuke: A Fatou-Julia decomposition of Transversally holomorphic foliations.

2008-4 T. Wei and M. Yamamoto: Reconstruction of a moving boundary from Cauchy data in one

dimensional heat equation.

2008-5 Oleg Yu. Imanuvilov, Masahiro Yamamoto and Jean-Pierre Puel: Carleman estimates for

parabolic equation with nonhomogeneous boundary conditions.

2008-6 Hirotaka Fushiya and Shigeo Kusuoka: Asymptotic Behavior of distributions of the sum of i.i.d.

random variables with fat tail II.

2008-7 Noriaki Umeda: Blow-up at space infinity for nonlinear equations.
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Geometry and Representations in Lie Theory
goooooooo 2007
August 20 — August 24, 2007
Organizers: Toshio Oshima (Tokyo), Hiroyuki Ochiai (Nagoya), Kyo Nishiyama (Kyoto)

August 20
17:00 — 18:00 Registration

August 21

9:30 — 10:30 Noriyuki Abe (Univ. of Tokyo)

“On a generalization of Jacquet modules of degenerate principal series representations”
11:00 — 12:00 Toshihiko Matsuki (Kyoto Univ.)

“Generalized Schubert cells and the complex crown”

14:00 — 15:00 Hiroyuki Ochiai (Nagoya Univ.)

“A remark on combinatorics of K-orbits on G/B”

15:30 — 16:30  Jing-Song Huang (HKUST)

“Lie algebra cohomology and branching rules”

16:50 — 17:50 Kyo Nishiyama (Kyoto Univ.)

“Degenerate principal series and the asymptotic cone of semisimple orbits”
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August 22

9:30 — 10:30 Toshio Oshima (Univ. of Tokyo)
“Subsystems of a root system (Eg)”

11:00 — 12:00 David Vogan (MIT)

“The character table for Eg(R)”

14:00 — 17:00 Free discussion

August 23

9:30 — 10:30 Kaoru Hiraga (Kyoto Univ.)

“On the packets for inner forms of SL(N)”

11:00 - 12:00 Dan Ciubotaru (Utah)

“Whittaker unitary dual of affine graded Hecke algebras”

14:00 — 15:00 David Vogan (MIT)

“The orbit method and D-modules”

15:20 — 16:20 Tomoyuki Arakawa (Womens Univ. Nara)
“Hightest weight categories and representations of W-algebras”
16:50 — 17:50 Nobukazu Shimeno (Okayama Univ. Science)

“Heckman-Opdam hypergeometric functions and their specializations”

August 24

9:30 — 10:30 Hisaichi Midorikawa (Tsuda Womens Univ.)

“On K-type theorem for a nonunitary principal series representation”
— The cases for SU(n,1), Sp(n,1) and Sp(n,R) —

11:00 — 12:00 Hisayosi Matumoto (Univ. of Tokyo)

“On homomorphisms between scalar generalized Verma modules”

ggbbobuooobboooobbboood

000000000000 00000(A)DC0OU00OO00D0O0O000000OomOoUon 162040040
ooboooboooobooboboooboooobooooobooooboooobooboobooobooooo

googooobh 30b0ogdos3ng9genononoi2n oon
gboboobooooboobooboobooon
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googoobobobbooooooboboobooo

OO000000 FAX 0278-23-9836

OO0000O000DOoOO00DO0O0O00DODO00bD0O0 emallD0O0O0DOOOOODOOOOOOO
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goodgd
ooooooo
15:30-17:000 00000000000

On complex contact forms
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17:00-18:00 O Rustam SadykovO 0 0O O OO
TBA

gboooogoo

9:30-10:3000000000000DO0O0O0

Contact structures, Heegaard Floer homology, and triangulated categories 1
11:00-12:00000000000C0O00O0ODOCOO

Contact structures, Heegaard Floer homology, and triangulated categories 2
15:00-16:00000000O0O0O0OODO

TBA
16:30-17:30 0 0000
goooooooon

gbooogo

9:30-10:30 0 KALMAN, TamasO JSPS OO OO0

Legendrian knots bounding Lagrangian surfaces O 1
11:00-12:00 0 KALMAN, TamasO JSPS OO0 OO

Legendrian knots bounding Lagrangian surfaces 0 2
15:00-16:30 00 0000000000000 OOOOOOOOO

gboboooOoobooooobooooboobooooooboo
17:.00-18:000 00000000000

gboooboobooboobon

ggogood

9:30-10:300 00000000000
0000000 Gelfand-Fuks cohomology
11:00-12:00 0000000000
TBA

0oooooooooooooo

tsuboi@ms.u-tokyo.ac.jp
dooooooooooooo
goooooooobooood
00oooooOoooooooo
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Of Ramification and Vanishing Cycles
September 10-14, 2007
Conference Hall
Department of Mathematical Sciences

University of Tokyo, Japan

Monday 10

10:00-11:00 Kazuya Kato On the parity of twisted Selmer groups

11:30-12:30 Isabelle Vidal Swan conductors and torsion formula for epsilon factors

14:45-15:45 Yichao Tian p-adic monodromy of the universal deformations of Barsotti-Tate groups

16:30-17:30 Shin Hattori Tame characters and ramification of finite flat group schemes

Tuesday 11

10:00-11:00 Luc Illusie On Gabber’s uniformization theorems : outline and applications to étale
cohomology

11:30-12:30 Pierre Berthelot D-perfect crystalline complexes

14:45-15:45 Takeshi Tsuji On purity for p-adic representations

16:30-17:30 Nobuo Tsuzuki On purity of overconvergent isocrystals

Wednesday 12

10:00-11:00 Fabrice Orgogozo On Gabber’s method of algebraization; application to p-cohomological
dimension

11:30-12:30 Mark Kisin Integral models of Shimura varieties

RREEAK free afternoon FFFFE*

Thursday 13

10:00-11:00 Ofer Gabber Comparison of oriented products and rigid toposes (tentative)
11:30-12:30 Laurent Fargues Ramification of Lubin-Tate groups and the Bruhat-Tits building
14:45-15:45 Tetsushi Ito On the geometry of unitary Shimura varieties with Iwahori level structure

16:30-17:30 Teruyoshi Yoshida On /-adic vanishing cycles of semistable schemes

Friday 14

10:00-11:00 Hélene Esnault Report on the Betti and de Rham epsilon lines

11:30-12:30 Yves André Semicontinuity of some Newton polygons

14:00-15:00 Tomohide Terasoma Simplicial bar construction, polylogmap and Deligne complex

15:15-16:15 Kazuhiro Fujiwara p-adic gauge theory in number theory: completion of the program

Monday | Tuesday | Wednesday | Thursday Friday
10 11 12 13 14
10: 00
Kato Ilusie Orgogozo Gabber Esnault
—11:00
coffee coffee coffee coffee coffee
11:30 . .. .
Vidal Berthelot Kisin Fargues André
—12:30
lunch lunch Rioioiol lunch lunch
14 : 45 14 : 00
Tian Tsuji free Tto Terasoma
—15:45 —15:00
coffee coffee afternoon coffee
16 : 30 15:15
Hattori | Tsuzuki ook Yoshida Fujiwara
—17:30 —16:15

Reception: Thursday 13, 18:00— at the guest house on the Komaba campus
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Conference on

Infinite-Dimensional Harmonic Analysis

September 10 — 14, 2007

held at
Graduate School of Mathematical Sciences,
The University of Tokyo
under
Joint Seminar in
Japan—Germany Research Cooperative Program, 2007
supported by JSPS and DFG
Organizers :

H. Arai (Tokyo),

J. Hilgert (Paderborn),
A. Hora (Nagoya),
T. Kawazoe (Keio),

K. Nishiyama (Kyoto),
M. Voit (Dortmund)

»September 10 (Monday)

9:15 — 9:20 Opening
9:20 — 10:20 H. Heyer (Tiibingen):
Where group representations meet Lévy processes

10:30 — 11:10 R. Lasser (Miinchen):

Amenability and weak amenability of Banach algebras on commutative hypergroups

11:20 — 12:00 S. Kawakami (Nara):

Extensions of hypergroups

—_— (Lunch break)

13:30 — 14:10 H. Yamashita (Hokkaido):

Isotropy representations and Howe duality correspondence

14:10 — 14:50 H. Glockner (Darmstadt):

Continuity and differentiability properties of functions on direct limits of infinite-dimensional Lie
groups

 — (Coffee break)

15:20 — 16:00 B. Kiimmerer (Darmstadt):

Asymptotic behaviour of quantum Markov processes
16:00 — 16:40 T. Kondo (Kyoto):
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Fixed-point property of random groups

16:50 — 17:30 N. Obata (Tohoku):
Asymptotic spectral analysis and applications to complex networks
The talk of M. Voit has moved to Wednesday morning.

»September 11 (Tuesday)

9:20 — 10:20 C.F. Dunkl (Virginia):
Transforms, polynomials and integrable models associated with reflection groups

10:30 — 11:10 M. Résler (Clausthal):

Convolution structures associated with multivariate hypergeometric functions

11:20 — 12:00 H.-P. Scheffler (Siegen):
On the limit distribution of coupled continuous time random walks
— (Lunch break)

13:30 — 14:10 P. Eichelsbacher (Bochum):
Ordered random walks

14:20 — 15:10 H. Arai (Tokyo):

A nonlinear model of visual information processing and visual illusions
— (Coffee break)

15:40 — 16:30 H. Fujiwara (Kinki):

Intertwining integral for exponential Lie groups

The talk of K.-H. Neeb has been canceled.

»September 12 (Wednesday)

9:20 — 10:20 M. Voit (Dortmund):

Limit theorems for radial random walks of high dimensions

10:30 — 11:20 T. Hirai (Kyoto):
Spin characters of infinite complex reflexion groups

— (Lunch break)

12:40 — Excursion

»September 13 (Thursday)

9:20 — 10:20 J.-P. Anker (Orléans):

The Schrédinger equation on symmetric spaces

10:30 — 11:10 A. Piittmann (Bochum):

An infinite-dimensional representation of a Lie supergroup and applications to autocorrelations

11:20 — 12:00 H. Shimomura (Kochi):
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Unitary representations and quasi-invariant measures on infinite-dimensional groups

— (Lunch break)

13:30 — 14:10 S. Naito (Tsukuba):

An explicit description of the crystal structure on the set of MV polytopes of type B or C'
14:10 — 14:50 P. Becker-Kern (Dortmund):

Semi-selfsimilar additive processes on simply connected nilpotent Lie groups

—_— (Coffee break)

15:20 — 16:00 P. Ressel (Eichstaett):

Exchangeable probability measures and positive definite functions

16:00 — 16:40 S. Matsumoto (Kyushu):

Moments of characteristic polynomials of a random matrix associated with compact symmetric

spaces

16:50 — 17:30 M. Stolz (Bochum):

Limit theorems for random matrix ensembles associated to symmetric spaces

»September 14 (Friday)

9:20 — 10:00 T. Nomura (Kyushu):

Tube domains and basic relative invariants

10:10 — 10:50 T. Kawazoe (Keio):

Real Hardy spaces for Jacobi analysis and its applications

11:00 — 11:40 U. Franz (Franche-Comté, Tohoku):

On idempotents on quantum groups

— (Lunch break)

13:00 — 13:40 P. Ramacher (Géttingen):

Equivariant spectral asymptotics and compact group actions
13:40 — 14:20 M. Olbrich (Luxembourg):

Limit sets of Kleinian groups and harmonic analysis

14:30 — 15:10 A. Alldridge (Paderborn):

Index theory for Wiener—Hopf operators on arbitrary cones
— (Coffee break)

15:40 — 16:20 K. Nishiyama (Kyoto):

Capelli identities for Hermitian symmetric spaces

16:20 — 17:00 J. Hilgert (Paderborn):

Symbolic dynamics for geodesic flows on locally symmetric spaces

18:00 — 20:00 Farewell Dinner
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15:30-16:30 00000000000
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17:00-18:000 00000000 ODO0ODOOOO
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9:30-10:30 0000000000
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11:20-12:200 0000000000

On deformation of Sasakian metrics
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15:00-15:40 00000000000

00000000 Thurston 0 O00O0O0O00ODOO
15:50-16:30 0 0000000000

00000000 Thurston 0 O0D0O0O0O00ODOO
17:00-18:000 00000000 0ODOOOO

Parameter rigid flows on 3-manifolds 0 0 0 0 O Kocsard O O O

oooobooog

9:30-10:30 0000000000
gbooooOoboooobooboooobob1boooog

11:20-12:200 0000
oooooopboooooDgoD 1s00-154000000000DOO
00000000 Thuston 0O0DOOO0O0DDO

15:50-16:30 0000000000
OO0O0000O00 Thurston O0DOOOOODOO

17:00-18:00 00000000000
gboboobOobooooobooooboobooooooboo

oooobooon

9:30-10:30 0 00 00DODO0O0OO
oo00o0o0oo0oooooUooooooooo 10000
11:20-12:20 0 TBA
TBA
15:00-16:30 0 0000000000
Parameter rigid flows on 3-manifolds
17:00-18:00 O Oikonomides, Catherine0 OO0 OO
K-theory for foliations of the 3-sphere which are almost without holonomy

gboogoaoo

9:30-10:30 0000000000
ubodobouagboobgooobboobool1bgoood
11:20-12:20 0 TBA
TBA

0oooooooooooooo

tsuboi@ms.u-tokyo.ac.jp
dooooooooooooo
goooooooobooood
000o0o0o0oOoooooooo
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Algebras, Groups and Geometries in Tambara

000000000000 (A)D0D0000000000000mMOO0D0D18204002, 0000
gboboobooobooboooboobooooobooooboooobOobobooboooooboOoooon
oboboobobOobobobobobobobooboobobobooboobooboooooooon
gboooboobooooboboooobooooboboooobooo

gboobooboooooboo
oboooooboooooooo

o000 20070 100 140 15:00 0 100 180 12:00
gbooooobooooobooooooo

ooooo
100 140000
15:00 0 15:30 OO
15:30 0 16:30 OOD0OODOOOOOO
0000 — Vertex operator algebras with large symmetries

17:00 0 18:00 ODOOODOOOOOOOO
On McKay’s Eg, E7 and Eg observations

19:30 0 20:30 OOOODOOOOOOOO

The mapping class group and the Meyer function for plane curves

100 150000

9:30 0 10:30 ODOOOOOOOOOOO

Vertex operator algebras and orthogonal groups over finite fields

10:30 O 12:00 0ODOODOOOOOOO

Strongly p-embedded subgroups and modular representations

13:00 O 15:00 (free discussion)

15:30 0 16:30 OOO0OOOOOOOO

Generalized cohomology of classifying space of G
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17:00 O 18:00

19:30 O 20:30

100 1600000

9:30 O 10:30

11:00 O 12:00

13:00 O 16:30

17:00 O 18:00

19:30 O 20:30

100 170000

9:30 O 10:30

11:00 O 12:00

13:00 O 15:00

15:30 O 16:30

17:00 O 18:00

19:30 O 20:30

100 180000

9:30 O 11:30

11:45 0 12:00

oooooooooo
Subgroup complexes of finite groups and their homotopy types

gbooooooboooon

On the Johnson homomorphisms of the automorphism group of a free group

ooopoooooooo
Non-commutative free groups in the symmetries of K3 surfaces and

hyperkaeher manifolds

Alexander A. Ivanov O 0O 0O O O Imperial College

Calculating automorphisms of Griess’ algebra
(free discussion)

gboooooooooon

The abelianization of a symmetric mapping class group

gboooobooobooboobooogon

Rediscovering good old theorems and going a little beyond

gobooobooobooo

The augmented tridiagonal algebra

Paul Terwilligerd University of Wisconsin[J

Finite-dimensional irreducible modules for the 3-point sls-loop algebra
(free discussion)

gboooobooooog

Finite groups and codes

gobooobooboon

Surface symmetry, homology representations, and group cohomology

ggod

(free discussion)

—Q0ogo
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(00190 110290-110300,00000000000000)

110 290000

10:00-10:40 O Yury KUTOYANTS (Univ. du Maine)

On the goodness of fit tests for diffusion processes

10:45-11:25 O Mark PODOLSKIJ (Ruhr-Univ. Bochum)

Power variation for Gaussian processes with stationary increments

11:30-12:10 O Hiroki MASUDA (Kyushu Univ.)

On computing an asymptotic expansion for Wiener-Poisson functionals

13:30-14:10 O Yasushi ISHIKAWA (Ehime Univ.)
Composition of Poisson variables with distributions and its application

14:15-14:55 O Takaaki SHIMURA (Inst. Statist. Math.)

Verification and recent topics on convolution equivalent class

15:00-15:40 O Yasutaka SHIMIZU (Osaka Univ.)

Functional estimation for Lévy measures of semimartingales with Poissonian jumps

15:45-16:25 O Yoichi NISHIYAMA (Inst. Statist. Math.)

Nonparametric inference in multiplicative intensity model by discrete observation

16:30-17:10 O Satoshi HATTORI (Kurume Univ.)
Regression diagnosis of a semiparametric marginal model for repeated
000000 measurements

110 300000

10:00-10:40 O Masayuki UCHIDA (Osaka Univ.)
Approximate martingale estimating functions for stochastic differential equations
000000 with small noises

10:45-11:25 O Masaaki FUKASAWA (Univ. of Tokyo)

Realized volatility based on random sampling

11:30-12:10 O Takaki HAYASHI (Keio Univ.)

Nonsynchronous covariance estimator and limit theorem

13:30-14:10 O Kengo KAMATANI (Univ. of Tokyo)
Local properties for Markov chain Mote Carlo algorithm

14:15-14:55 O Fulvio CORSI (Univ. of Lugano)
Do jumps predict realized volatility?

15:00-15:40 O Nakahiro YOSHIDA (Univ. of Tokyo)

Asymptotic expansion of a nonsynchronous covariance estimator
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Tokyo-Seoul Conference in Mathematics
Geometry and Topology

November 30 — December 1, 2007
Room 056
Graduate School of Mathematical Sciences, The University of Tokyo

Program
November 30
9:50 — Opening address

10:00 — 11:00 Furuta, Mikio (The University of Tokyo)

Framed bordism invariants in non-linear Fredholm theories

11:30 — 12:30 Jo, Jang Hyun (KIAS)

Free actions of groups on homotopy spheres

14:00 — 15:00 Sakasai, Takuya (The University of Tokyo)
Computations of noncommutative Alexander invariants for

string links

15:30 — 16:30 Song, Won Taek
(Information and Communication University)
The invariant Hermitian form on the Lawrence-Krammer

representation

16:40 — 17:40 Pevzner, Michéiel
(Université de Reims, The University of Tokyo)

Symmetric spaces and star-representations

18:00 — Banquet, Common Room 222

December 1

10:00 - 11:00 Park, Jinsung (KIAS)
Ruelle zeta function and analytic torsion for hyperbolic

manifold with cusps

11:30 - 12:30 Kodama, Hiroki (The University of Tokyo)

Thurston’s inequality and open book foliations

14:00 — 15:00 Oh, Jong Won (KIAS)

Local Cauchy-Riemann embeddability into spheres

15:30 — 16:30 Kalman, Tamas (JSPS, The University of Tokyo)

Contact homology and 1-parameter families of
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Legendrian knots

16:40 — 17:40 Yoshikawa, Ken-Ichi (The University of Tokyo)

Analytic torsion and automorphic forms

Supported by
21st Century COE Program
Graduate School of Mathematical Sciences, The University of Tokyo

Organizing Committee :
Park, Jinsung (KIAS)
Kohno, Toshitake (The University of Tokyo)

East Asian School of Knots
and Related Topics

January 21 — January 24, 2008
Lecture Hall / Room 056
Graduate School of Mathematical Sciences, The University of Tokyo

Program

MONDAY, 21 January

LECTURE HALL
09:25-09:30 Opening Remarks : Toshitake Kohno
09:30-10:20 Ki Hyoung Ko (KAIST)

Graph braid groups and right angled Artin groups
10:30-11:20 Takayuki Morifuji (Tokyo Univ. Agri. & Tech.)

On the signature cocycle and related invariants of 3-manifolds
11:30-12:20 Jae Choon Cha (POSTECH)

Slicing iterated Bing doubles

ROOM 1
13:40-14:10 Zhiqing Yang (Dalian University of Technology)
Wirtinger presentations and link diagrams
14:20-14:50 Teruaki Kitano (Soka University) and Masaaki Suzuki (Akita University)
On the number of SL(2;Z/pZ)-representationsof knot groups
15:00-15:30 Hongbin Sun (Peking University)
Commensurability of Surface Automorphisms
16:00-16:30 Hyo Won Park (KAIST)
Injectivity of homologies of graph braid groups
16:40-17:10 Shida Wang (Peking University)
Strict achirality of links up to 11-crossing
17:20-17:50 Seiichi Kamada (Hiroshima University)
On bridge presentation of virtual knots
18:00-18:30 Yoshikazu Yamaguchi (The University of Tokyo)
On the geometry of certain slices of character varieties of knots

ROOM 2
13:40-14:10 Se Goo Kim (Kyoung Hee University)

Polynomial splittings of metabelian von Neumann rho-invariants of knots
14:20-14:50 Fan Ding (Peking University)

A unique decomposition theorem for tight contact 3-manifolds
15:00-15:30 Ki-Heon Yun (Seoul National University)

Fibered knot and Lefschetz fibrations of Fintushel-Stern knot surgered 4-manifold
16:00-16:30 Jianchun Wu (Peking University)

The degrees of self maps of orientable torus bundles and semi-torus bundles
16:40-17:10 Eiko Kin (Tokyo Institute of Technology)
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An asymptotic behavior of the dilatation for a family of pseudo-Anosov braids
17:20-17:50 Mitsuhiko Takasawa (Tokyo Institute of Technology)

Entropy of pseudo-Anosov braids and fiber surfaces of hyperbolic 3-manifolds
18:00-18:30 Takuji Nakamura (Osaka Electro Communication university)

Delta unknotting numbers for positive knots

TUESDAY, 22 January

LECTURE HALL
09:30-10:20 Boju Jiang (Peking University)
Computing the Nielsen number on a graph — a survey
10:30-11:20 Takashi Matsuoka (Naruto Univ. of Teacher Education)
Applications of braid group representations to dynamical systems
11:30-12:20 Andrei Pajitnov (Université de Nantes)
Dynamics of gradient flows in the non-transversal Morse theory

ROOM 1
13:40-14:10 Akira Yasuhara (Tokyo Gakugei University)

Self delta-equivalence for links whose Milnor’s isotopy invariants vanish
14:20-14:50 Hao Zheng (Sun Yat-sen University)

High order skein relations in colored HOMFLY polynomial
15:00-15:30 Hun Kim (Institute for Gifted Students, KAIST)

Lattice Edge Number of Figure-8 knot
16:00-16:30 Ryo Nikkuni (Kanazawa University)

On spatial graph diagrams with at most three crossings
16:40-17:10 Seo Jung Park (KAIST)

Quadrisecant approximation of hexagonal trefoil knots
17:20-17:50 Tamas Kalman (The University of Tokyo)

The Homfly polynomial of braids with a full twist

ROOM 2
13:40-14:10 Xuezhi Zhao (Capital Normal University)

Homotopy minimal periods for maps on the 3-nilmanifolds
14:20-14:50 Zhi Lu (Fudan University)

Topological types of 3-dimensional small covers
15:00-15:30 Jiming Ma (Fudan University)

Distance and the Heegaard genera of annular 3-manifolds
16:00-16:30 Qiang Zhang (Peking University)

Boundary slopes of immersed surfaces in Haken manifolds
16:40-17:10 Kanji Morimoto (Konan University)

Essential surfaces and torus knots with twists
17:20-17:50 Toru Ikeda (Kochi University)

Boundaries of incompressible surfaces in graph link exteriors

18:00-20:00 Banquet

WEDNESDAY, 23 January

LECTURE HALL
09:30-10:20 Toshifumi Tanaka (Osaka City Univ.)
An infinite family of exotic 4-manifolds and Rasmussen invariants of knots
10:30-11:20 Jiangang Yao (UC Berkeley)
On embedding all n-manifolds into a single (n 4 1)-manifold
11:30-12:20 Yo’av Rieck (The University of Arkansas)
On the Heegaard genus of knot exteriors

ROOM 1
13:40-14:10 Fengchun Lei (Dalian University of Technology)
On Maximal Collections of Essential Annuli in a Handlebody
14:20-14:50 Sang Yop Lee (Seoul National University)
Lens spaces and toroidal Dehn fillings
15:00-15:30 Mingxing Zhang (Dalian University of Technology)
Labeled graph method in handle addition
16:00-16:30 Jung Hoon Lee (Korea Institute of Advanced Study)
An upper bound for tunnel number of a knot using free genus
16:40-17:10 Jun Murakami (Waseda University)
On logarithmic knot invariant
17:20-17:35 Takahito Kuriya (Kyushu University)
O(2N) and Sp(INV)-version of the LMO invariant as a matrix model
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17:40-17:55 Daniel Moskovich (RIMS)

Surgery presentations of the dihedral covering link
18:00-18:15 Saki Umeda (Nara Women’s University)

A design for pseudo-Anosov braids using hypotrochoid curves

ROOM 2
13:40-14:10 Sang Youl Lee (Pusan National University)

New surface link invariants via ch-diagrams
14:20-14:50 Tsukasa Yashiro (Sultan Qaboos University)

On lower bounds of triple point numbers for 5-colorable 2-knots
15:00-15:30 Akiko Shima (Tokai University)

On charts with two crossings
16:00-16:30 Kokoro Tanaka (Gakushuin University)

A categorification of the one-variable Kamada-Miyazawa polynomial
16:40-17:10 Alexander Stoimenow (OCAMI)

Determinants of knots and Diophantine equations
17:20-17:35 Shin Satoh (Kobe University)

On tricolorable 2-knots of triple point number four
17:40-17:55 Reiko Shinjo (OCAMI)

Spatial graph diagrams realizing prescribed subdiagrams partitions
18:00-18:15 Teruhisa Kadokami (Dalian University of Technology)

Lens surgeries along the Whitehead link

THURSDAY, 24 January

LECTURE HALL
09:30-10:20 In Dae Jong Osaka City Univ.)

On the Alexander polynomials of alternating knots of genus two
10:30-11:20 Gyo Taek Jin (KAIST)

Prime knots with arc index up to 11 and an upper bound of arc index for non-alternating knots

1 Poster Session
January 21-23 : 15:30-16:00

Arnaud Deruelle (Tokyo Institute of Technology)

Network of Seifert surgeries

Tetsuya Ito (The University of Tokyo)

Braid ordering, Nielsen-Thurston classification and geometry of knot complement

Masahide Iwakiri (OCAMI)

A G-family of quandles and cocycle invariants for handlebody-links

Yeonhee Jang (Osaka University)
Genus 2 Heegaard splittings of 3-manifolds and 3-bridge presentations of links

Yasto Kimura (The University of Tokyo)
Third rack homology class of knot quandle obtained from shadow coloured diagram

Takahiro Kitayama (The University of Tokyo)

Isometries on SU(2)-representation spaces of knot groups and twisted Alexander functions
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Shojiro Nagata (InterVision Institute)

Knot related patterns in folk arts

Keiichi Sakai (The University of Tokyo)
Configuration space integral and Poisson structure on the homology of the space of framed long

knots

guoouobbooooobobbogooooon

ub 0 ooobooooboobooooboooooa

oooooooo 3-81
gbogboobooooboon

(0O http://www.ms.u-tokyo.ac.jp/access/index.html)
00 0200802020 (0)-20 30 (0)

0oooo
2020 (0)

goo 10 obooogobooo

10:00-10:45 DOOO OOOODOO
goooooo

11:00-11:45 DOOOO COOOO
obooooOoboooobooboonog

12:00-12:30 0OOOOOODO (0O) OCOOOOOOOO

ooo 20 oooobooo

14:00-14:45 0000 (00O)
0000000000000000

15:000 1545 000 (OO0)
0 The leading eight: 1000 00000000000000

16:00-16:30 OOOOOOOO ODOOO0O 0000 0000

oboooOoboOoooobobooobooboooooboo0no17:00-17:40 0
M. TribelskyO OO OO0OOOO0O. Y. EmanouilovD 00000000
gbooobobobobooboooboboobooobooobo
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University of Tokyo 21st century COE program

Tokyo Forum on Nonlinear Mathematics

“MATHEMATICS FOR HUMANS AND THE NATURE”

February 2nd (Sat) - 3rd (Sun), 2008

The Main Lecture Hall, Graduate School of Mathematical Sciences,
The University of Tokyo

x cosponsored by Meiji Institute for Advanced Study of Mathematical Sciences

PROGRAM

February 2

THEME 1: The World of Illusion

10:00-10:45 A. Kitaoka (Ritsumeikan)

“Visual illusion and mathematics”

11:00-11:45 H. Arai (Tokyo)

“Wavelets and mathematical models of vision”

12:00-12:30 Debates: K. Sugihara (Tokyo), M. Yamada (Kyoto),

THEME 2: Mathematics for Social Behaviros

14:00-14:45 H. Aonuma (Hokkaido)

“Social behavior in crickets”

15:00 0 15:45 Y. Iwasa(Kyushu)
“The leading eight:

social norms that can maintain cooperation by indirect reciprocity”
16:00-16:30 Debates: M. Shimada (Tokyo), S. Kusuoka (Tokyo)

Panel Discussion

“Mathematical modelling — its possibility and the future”

17:00-17:40 M. Tribelsky (Moscow), O. Y. Emanouilov (Colorado),
T. Ogawa (Osaka), Y. Iwasa (Kyushu), S. Kusuoka (Tokyo)

February 3

THEME 3: The Secrets of Fluctuations

10:00 — 10:45 T. Shibata (Hiroshima)

“Stochastic information processing in living cells”

11:00 — 11:45 K. Aihara (Tokyo)

“Dual Coding and fluctuations in the brain”
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12:00 — 12:30 Debates: S. Kai(Kyushu)OY. Yamamoto (Tokyo)

gooobooooon
(0020020 180,00000000000000O)

20 180000

13:30-14:100 0000 (DO O0) Gibbs sampling0 0000000

14:20-15:000 0000 (0U0O0O0OO0)000000O00O0O0OOOOOOOOO
15:10-15:500 0000 (OO0 O 0O) Continuous processes observed discretely in space
16:00-16:40 00000 (ODO0OO) Ruin probability estimates for risk processes perturbed by O

0000 diffusion

oooooggo

00020080 30 100 (O) 15:00 — 16:00
O00000000000D00O0o0o000oooooooooon)

Geometric analysis and their applications
in mathematics and theoretical physics

Professor Shing-Tung Yau (Harvard University)

Fields Medal 1982, MacArthur Fellowship 1984, Crafoord Prize 1994,
US National Medal of Science 1997

00000000oooooO (IPMU)OUOO0OOOOOOOOOO (3/11,12)000000000
YaoOOOOOOOOOOOO (DODOO COEODOOUD)OODOOOOOUOOOOOOooOon
gbobobobobobobobobobobobobobobboooooooobobobo
gbooobOobooooboboooooo

IPMU Komaba Seminar, 000000000 OOOO0O

304



6. Jooono

Colloquium

obo0e0 15000016:30017:30
oboooobooboooobobobo23gn

gbooobO OO0 oboooooboooobobooobogaon
obooobOobooooobooooboboooooboooon

ooo07020000016:30017:30
gboooboooboobooboi23gn

00000 00 0O (Dooouoooooooooo
oboocoooboooooooon
gboooboobooboobobboobooboobooboon

00090 28000016:300 17:30
Jooooobooooooooonroo
0 0 O Marko Tadic’ O (University of Zagreb)

O O O Irreducible unitary representations and automorphic forms

goo1109000016:40017:40
obooooOoboooooboobo123o0n
00000 00 0 (o0ooooooooooon)
goocoooooooooao

obo0o120 21000017000 18:00
dooooooboooboobogo123gn
00 0D. Eisenbud O (Univ. of California, Berkeley)

O O O Plato’s Cave: what we still don’t know about generic projections

oboo00 200 10 25000016:400 17:40
oboooobooboooobobobo23gn
00000 00 0 (o0o0ooooooooon)
OO00OKeller-Segel OO OOOOOOOOQOODODO
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7. 0O0oogoo

Seminars

gooobooobooo

40160 (0)10:30 — 12:00
.00 000 (00000o0)
:Joyee 000DOOODODOODOOOOODOOOO

40 230 (0)10:30 — 12:00
.00 000 (000000000000000

: Generalization of Q-curvature in CR geometry

£ 50 70 (0)10:30 — 12:00
;000 (00oo)

: Canonical metrics on relative canonical bundles and Extension of pluri log canonical systems

:50 140 (0)10:30 — 12:00
. Si, Quang Duc 0 (00000000 O00O0O0O0OO

: Unicity problems with truncated multiplicities of mermorphic mappings in several complex

000 variables

oo
oo
oo

oo
oo
oo

oo
g
go

oo
g
go

oo
g
oo

oo
oo
go

250210 (O0)10:30 — 12:00
000 0ooooooono
: 000000 Nevanlinna OO — Gauss map 0000

:60 40 (0)10:45 — 12:15
00 00 ooboobooooobobooobooon
:go0oooooboooboonog

.60 180 (0)10:30 — 12:00
.00 00000000

: An intrinsic characterization of the unit polydisc

: 60 250 (O0)10:30 — 12:00
: 00 00 00O0ooooo
: Weil-Petersson 00 O O Takhtajan-Zograf 0 000000

7020 (0)10:30 — 12:00
.00 00 00000000000000000

: On the Meyer function for theta divisors

;7090 (0)10:30 — 12:00
00 0 ogooboboooobobuooooo
: Geometry of hyperkahler quotients
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100 150 (0)10:30 — 12:00
.00 000000000

: On the curvature of holomorphic foliations

100 220 (0)10:30 — 12:00
.00 00 0000000
:00000000000000000000000000 (00000000000)

: 110 120 (O0)10:30 — 12:00
;00 000 000d000ooDoU0oooDoooo
:00000000000000 (Siu’s meromorphic connection and related topics)

110190 (0)10:30 — 12:00
.00 0 00000000
. 00000000000

110 260 (0)10:30 — 12:00
.00 0000000000

: Analysis related to probability theory based on p-adic hierarchical structure

120 30 (0)10:30 — 12:00
.00 000 (@oon)
:0000000000000000000000000000

120 100 (0)10:30 - 12:00
.00 000 (0D0o0)
.000000000000000(0000000)

120 170 (0)10:30 — 12:00
.00 000 (00000000000000)
;003000000 Calabi-Yau threefolld 000000 (00000000000)

220080 10 210 (O0)10:30 — 12:00
: 00000 (ooooooo)
:gboooboobooobooboooooboo

£ 10 280 (0)10:30 — 12:00
;0000 (0D0oo)
0000000 C-00000000C~000000200000

gooooooao

.50 70 (0)16:30 — 18:00
: 000 (Xie Qihong) (D0 OODO)

: Pathologies on ruled surfaces in positive characteristic
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.50 150 (0)14:30 — 16:00
: Mikhail Kapranov (Yale O 0)

: Riemann-Roch for determinantal gerbes and smooth manifolds

60 220 (0)16:30 — 18:00
: Qi Zhang (Missouri 0 O )

: Projective varieties with nef anti-canonical divisors

.80 20 (0)16:30 — 18:00
: De-Qi Zhang (Singapore 0 0)

: Dynamics of automorphisms on algebraic varieties

: 80 290 (O)17:00 — 18:00
: Valery Alexeev (Georgia 0 0)

: Computations on the moduli spaces of weighted log pairs

:90 120 (O)15:00 - 1545 (UOD0OOUODODOOODOOOOOO)
: E. Lau (Univ. of Bielefeld)
: Classification of p-divisible groups by displays and duality

:90 120 (O)16:00 - 16:45 (UODOOUDODOOODOOOOOO)
: T. Zink (Univ. of Bielefeld)
: Applications of the theory of displays

:90 120 (O)17:00 - 18:00 (UOOOOUOOOOOOOOOO)
: E. Looijenga (Univ. of Utrecht)

: Presentation of mapping class groups from algebraic geometry

290 260 (O0)16:30 — 18:00
: Grigory Mikhalkin (Toronto O 0O)

: Floor diagrams and enumeration of tropical curves

100 100 (0)15:00 - 16:000 000000000000 0D0)
: Dmitry Kaledin (Steklov Institute)

: p-adic Hodge theory in the non-commutative setting

2100 100 (O0)16:30 - 17:30(0000000O0O0OOOOOO)
: James Lewis (University of Alberta)
: Abel-Jacobi Maps Associated to Algebraic Cycles, 1

: 100 16 0 (0O)10:00 — 12:00
: Dmitry KALEDIN (SteklovO0 OO, 0000)

: Homogical methods in Non-commutative Geometry

: 100 300 (0O)10:00 — 12:00
: Dmitry KALEDIN (SteklovO0 O 0O,0000)

: Homogical methods in Non-commutative Geometry
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110 80 (0)16:30 — 18:00
: Alexandru DIMCA (Univ Nice )

: New restrictions on the fundamental groups of complex algebraic varieties

110 270 (0)16:30 — 18:00
: Alexander Kuznetsov (Steklov Inst)

: Categorical resolutions of singularities

£ 120 110 (0)10:00 — 12:00
: Dmitry KALEDIN (SteklovO OO, 0000)

: Homological methods in non-commutative geometry, part 7

:0D0200 1080 (0)10:00 — 12:00
: Dmitry KALEDIN (SteklovO OO, 0000)

: Homological methods in non-commutative geometry, part 8

10 150 (0)10:00 — 12:00
: Dmitry KALEDIN (SteklovO OO, 0000)

: Homological methods in non-commutative geometry, part 9

10 220 (0)10:00 — 12:00
: Dmitry KALEDIN (SteklovO OO, 0000)

: Homological methods in non-commutative geometry, part 10

10 290 (0)10:00 — 12:00
: Dmitry KALEDIN (SteklovO0 O 0O,0000)

: Homological methods in non-commutative geometry, part 11 (last lecture)

: 30 140 (0)16:30 — 18:00
: David Morrison (UC Santa Barbara)

: Understanding singular algebraic varieties via string theory

gbooooooooboo

:40 170 (O0)16:30 — 18:00
: 00 00 (Dooouooooooooon)
: Existence Problem of Compact Locally Symmetric Spaces

40 240 (0)16:30 — 18:00
.00 00 (00000000000000)

: Realization of twisted K-theory and finite-dimensional approximation of Fredholm operators

: 50 80 (0)16:30 — 18:00
: 00 00 (Dooouooooooooon)

: On the vanishing of the Rohlin invariant
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: 50 150 (O0)16:30 — 18:00
: 00 00 (Doooooooooo)

: Kontsevich’s characteristic classes for higher dimensional homology sphere bundles

:60 50 (O0)17:00 — 18:30
: Emmanuel Giroux (ENS Lyon)

: Symplectic mapping classes and fillings

60 120 (0)16:30 — 18:00
: Tian-Jun Li (University of Minnesota)

: The Kodaira dimension of symplectic 4-manifolds

70 30 (0)16:30 — 18:00
.0 00 (00000000000000)

: Two invariants of pseudo—Anosov mapping classes: hyperbolic volume vs dilatation

000 (joint work with Mitsuhiko Takasawa)

oo
go
oo

oo
go
oo

£ 70100 (0)16:30 — 18:00
: Danny C. Calegari (California Institute of Technology)

: Combable functions, quasimorphisms, and the central limit theorem (joint with Koji Fujiwara)

;70 170 (O0)16:30 — 18:00
: 00 00 (D00OD0oU0oOooooooon)
: Orbifold Cohomology of Wreath Product Orbifolds and Cohomological

0 00O 0 HyperKahler Resolution Conjecture

oo
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oo
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: 100 90 (O0)16:30 — 18:00
: 00 00 (Doooooooooon)
: Classification of codimension-one locally free actions of the affine group of the real line.

: 100 160 (O)17:00 — 18:30
: 00 00 (00oo0o0oUooooooooon)

: Toric Sasaki-Einstein manifolds

: 100 230 (O0)16:30 — 17:30
:Jun O’'Hara (0O O00OO0O)

: Spaces of subspheres and their applications

100 300 (0)16:30 — 18:00
;0000 (0ooooo)

¢ Lo action on Lagrangian filtered A, algebras.

110 60 (0)16:30 — 18:00
.00 00 (00000000000000)

: Thustion’s inequality and open book foliations
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00 : 110 200 (0)16:30 — 18:00
00 :00 00 (000000000000000)

OO : A certain slice of the character variety of a knot group and the knot contact homology

00 :110 270 (O0)16:30 — 18:00
00 :00 0 (Doooooooooo)
OO : A quandle cocycle invariant for handlebody-links

00 :120 40 (O0)16:30 — 18:00
00 :00 0O (Doboooooooooon)
00O : Morse theory for abelian hyperkahler quotients

00 :120 110 (O0)16:30 — 17:30
00 : Xavier Gémez-Mont (CIMAT, Mexico)
OO : A Singular Version of The Poincaré-Hopf Theorem

00 :120 110 (O0)17:40 — 18:40
00 : Miguel A. Xicotencatl (CINVESTAV, Mexico)
00O : Chen Ruan cohomology of cotangent orbifolds and Chas-Sullivan string topology

00 :120 180 (0)16:30 - 17:30
00 : R.C. Penner (USC and Aarhus University)

O 0O : Groupoid lifts of representations of mapping classes

00 :00200 10 150 (0)17:30 — 18:30
OO0 :00 00 (Do0oooooO0oooooon)

00 : Adiabatic limits of eta-invariants and the Meyer functions

00 :10 290 (0)16:30 — 17:30
00 :00 00 (00000000000000)

00O : The rotation number function on groups of circle diffeomorphisms

00 :10 290 (0O0)17:30 — 18:30
00 : 0000 (D0000o0o0ooooon)
OO : A Diagrammatic Construction of Third Homology Classes of Knot Quandles

LieOOOOOOODDO

OO0 :40 240 (0)16:30 — 18:00
00 : Taro Yoshino (O O O O )(University of Tokyo)
00O : Existence problem of compact Clifford-Klein forms of the infinitesimal

O 00 homogeneous space of indefinite Stiefle manifolds

00 :50 10 (0)16:30 — 18:00

00 :0000 (00oo)

0 0O : Harish-Chandra expansion of the matrix coefficients of P; Principal series Representation of 0 [
000 Sp(2,R)
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00 :50 80 (O0)17:00 — 18:00
00 :00 00 (000000)
00 : Affine W-algebras and their representations

00 :50 170 (O0)15:00 - 16:30

OO0 :00 0 (Oooooooooon)

00O : The unitary inversion operator for the minimal representation of the indefinite orthogonal
000 group O(p,q)

00 :50 220 (0)16:30 — 18:00
00 :00 00 (0000)

00 : A characterization of symmetric cones by an order-reversing property of the pseudoinverse maps

OO0 :50 250 (0)14:30 — 16:00
OO0 :00 00 (booooo)
00O : The classification of simple irreducible pseudo-Hermitian symmetric spaces:

000 from a view of elliptic orbits

00 :50 290 (O0)16:30 — 18:00
00 : Karl-Hermann Neeb (Technische Universitat Darmstadt)

OO0 : A host algebra for the regular representations of the canonical commutation relations

00 :60 190 (O0)15:30 - 17:45
OO0 :00 00 (Dooo)
OO0 : Rigidlocal system 000000000, 0000000

00 :60290 (O0)15:30 - 17:45
00 : Salem Ben Said (Nancy O)

OO : On the theory of Bessel functions associated with root systems

00 :100 20 (0)16:30 - 18:00
00 : Pablo Ramacher (Gottingen University)

00O : Invariant integral operators on affine G-varieties and their kernels

00 :100 90 (O0)16:30 — 18:00
OO : Michael Pevzner (Reims University and University of Tokyo)

00O : Rankin-Cohen brackets and covariant quantization

00 :100 250 (0)16:30 — 18:00
OO : Michael Pevzner (Universite de Reims and University of Tokyo)

00 : Quantization of symmetric spaces and representations. I
00 :100 300 (O)15:00 - 16:30

OO0 : Michael Pevzner (Universite de Reims and University of Tokyo)

00 : Quantization of symmetric spaces and representation. II
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: 100 300 (O)16:30 — 18:00
: 00 00 (Dooouooooooooon)
: On Weyl groups for parabolic subalgebras

110 10 (0)16:30 - 18:00
: Michael Pevzner (Universite de Reims and University of Tokyo)

: Quantization of symmetric spaces and representation. III

: 110 60 (O0)15:00 - 16:30
: Michael Pevzner (Universite de Reims and University of Tokyo)

: Quantization of symmetric spaces and representation. IV

£ 110 60 (0)16:30 - 18:00
:0000 (0Doo0)

: Multiplicity-free decompositions of the minimal representation of the indefinite orthogonal group

£ 110 200 (0)16:30 — 18:00
.00 0 (@Oooo)

: Asymptotic cone for semisimple elements and the associated variety

000 of degenerate principal series

oo
go

120 110 (0)16:30 — 18:00
;0000 (0oOoo)

O O :Characterization of some smooth vectors for irreducible representations

000 of exponential solvable Lie groups

oo
oo
oo

oo
oo
oo

oo
oo
oo

oo
oo
oo

oo
oo
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120 180 (0)16:30 - 18:00
.00 00 (0oOoo)

: On the existence of homomorphisms between principal series of complex semisimple Lie groups

: 00200 10 150 (O0)16:30 - 18:00
: Fulton Gonzalez (Tufts University)

: Group contractions, invariant differential operators and the matrix Radon transform

10170 (0)17:00 - 18:00
.00 00 (0oo0)

: Proper actions of SL(2, R) on irreducible complex symmetric spaces

10 220 (0)16:30 - 18:00
.00 00 (0oO0)

: Connecion problems for Fuchsian differential equations free from accessory parameters

goooobooaooo

40170 (0)16:30 — 18:00
.00 00 (0000000000000)

: Some L"-decomposition of 3D-vector fields and its application
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O 00 to the stationary Navier-Stokes equations in multi-connected domains.

00 :50 10 (0)16:30 — 18:00
00 :00 00 (0000000)
00 :00000000000000000000000000

00 :50 150 (0)16:30 — 18:00
00 :00 00 (0000000000 0Doooooo)
o0 :000bo00o0ooboboooooboooon

00 :60 190 (0)16:30 — 18:00
00 :0 000 (000000000)

00 : Unconditional uniqueness of solution for the Cauchy problem of the nonlinear Schrodinger equation

00 :100 230 (0)16:30 — 18:00
00 : Frédéric Klopp (0O OO DO)

00 : Localization for random quantum graphs (joint with K. Pankrashkin)

00 :110 270 (0)16:30 — 18:00
00 :00 000 (0000 (00o0)

00O : Heaviside’s theory of signal transmission on submarine cables

OO0 :120 250 (0)16:30 — 18:00

00 : Gregory Eskin (UCLA)

00O : Inverse boundary value problems for the Schrodinger equation with time-dependent
0000 electromagnetic potentials and the Aharonov-Bohm effect

OO0 :00200 10 80 (0)16:30 — 18:00
00 : Nikolay Tzvetkov (Lille 0 0O)

00O : On the restrictions of Laplace-Beltrami eigenfunctions to curves

PDEOOOOOOO

00 :60 130 (0)10:30 — 11:30
00 : Walter Strauss (Brown University)
OO : Steady Water Waves with Vorticity

00 :70 40 (0)10:30 — 11:30
00 : Lars Diening (Universitat Freiburg)
00O : The Lipschitz truncation method

00 :90 50 (0)10:30 — 11:30

00 : Reinhard Farwig (Darmstadt University of Technology)
O O : Reguarity of Weak Solutions to the Navier-Stokes System beyond Serrin’s Criterion

314



oo
oo
oo
goo

oo
oo
go

oo
go
oo

oo
go
oo

oo
oo
oo

oo
oo
oo

go
oo
oo

go
oo
oo

oo
oo
oo

oo
oo
oo

oo
oo
oo

: 00200 10 300 (O0)10:30 — 11:30
: Oleg Yu. Emanouilov (Colorado State University)

: Carleman estimates for parabolic equations, a Stokes system

and the Navier-Stokes equations and applications to the control problem

:30 190 (O0)10:30 — 11:30
: Juergen Saal (Department of Mathematics and Statistics, University of Konstanz)

: Maximal Regularity for Mixed Order Systems

gbooooood

240110 (0)16:30 — 17:30
: 00 0 (D0o00o0oUoooooooon)
1 0000000000000

£ 40 250 (0)16:30 — 17:30
;0000 (00000000000000)

: Localized Characteristic Class and Swan Class

:50 20 (0O0)16:30 — 17:30
: 000 00 (booooooooooooo)

: Cohen-Eisenstein series and modular forms associated to imaginary quadratic fields

:50 90 (0)17045 - 18:45
;00 0 (00000000000000)

: (g, K)-module structures of principal series representations of Sp(3, R)

: 60 270 (O0)16:30 — 17:30
: Stephen Lichtenbaum (Brown University)

: The conjecture of Birch and Swinnerton-Dyer is misleading

70110 (O0)16:30 — 17:30
: Andreas Rosenschon (University of Alberta)
: Algebraic cycles on products of elliptic curves over p-adic fields

70180 (0)16:30 — 17:30
.00 0 (0oooon)

: Tropical toric varieties

: 80 270 (O0)16:30 — 17:30
: Steven Zucker (Johns Hopkins 0 O )

: The reductive Borel-Serre motive

:90 120 (O0)15:00- 1545 (UOOOOOOOOOOOOOOO)
: E. Lau (Univ. of Bielefeld)
: Classification of p-divisible groups by displays and duality
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:90 120 (O)16:00-16:45 (DODOOODOOOOODOOOOOO)
: T. Zink (Univ. of Bielefeld)
: Applications of the theory of displays

:90 120 (O)17:00-18:00 (UOOOOOOOOOOOOOOO)
: E. Looijenga (Univ. of Utrecht)

: Presentation of mapping class groups from algebraic geometry

:90 190 (O0)16:30 — 17:30
: Gereon Quick[ Universitaet Muenster(]

: Etale cobordism

:100 100 (O)16:30-17:30 (DO OOOUOOOOOOOOOOODO)
: James Lewis (University of Alberta)
: Abel-Jacobi Maps Associated to Algebraic Cycles I

: 100 240 (O0)16:30 — 17:30
: 00 00 (Doooooooooooon)
: 1000 Swan O 0O O unit-root overconvergent F-isocrystal 0 0 000000000

: 100 310 (O0)16:30 — 17:30
: Pierre Colmez[ Ecole Polytechniquel
: On the p-adic local Langlands correspondance for GL2(Qp)

110 210 (0)16:30 — 17:30
: Christopher Rasmussen (00 000000000)

: Abelian varieties with constrained torsion

120 50 (0)16:30 — 17:30
.00 000 (00000000000000)

: Classification of two dimensional trianguline representations of p-adic fields

;00200 10 160 (0)16:30 — 17:30
: Antoine Chambert-Loir (Universite de Rennes 1)

: Equidistribution theorems in Arakelov geometry

£ 10 230 (0)16:30 — 17:30
: Weizhe Zheng (Universite Paris-Sud 11)
: Integrality, Rationality, and Independence of 1 in l-adic Cohomology over Local Fields

10 300 (0)16:30 — 17:30
: Luc Illusie (Universite Paris-Sud 11)

: Odds and ends on finite group actions and traces
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gbooooobooooon

OO0 :40 110 (O0)10:30 — 11:30
00 : C. W. Oosterlee (Delft University of Technology)

00O : The numerical treatment of pricing early exercise options under L’evy processes

00 :40 120 (O0)16:30 — 17:30
00 : Boris Khesin (University of Toronto)
00 : Dynamics on diffeomorphism groups: shocks of the Burgers equation

000 and hydrodynamical instability

00 : 120 40 (0)15:00 — 16:00
00 : Pavel Krejci (eierstrass Institute for Applied Analysis and Stochastics)

00 : Quasilinear hyperbolic equations with hysteresis

00 :120 40 (O0)16:15 - 17:15
00 : Victor Isakov (Wichita State University)

00 : Carleman estimates for second order operators with two large parameters

OO0 :00200 10 70 (0)13:30 — 14:30
OO0 : 00 00 (North Carolina State University)
OO : An Optimal Feedback Solution to Quantum Control Problems.

gobogooboooboooodg

00 :50 300 (O0)17:30 — 19:00
OO0 :00 00 (Co0)
o0 :000booooboboooon

00 :60 20 (0)17:30 - 19:00
00 :00 00 (0O00)
00 :000 Fattail 000 iid. 0000000000

00 :60 270 (O0)17:30 — 19:00
OO0 :00 0 (0Ooo)
O O : Selection and Performance Analysis of Asia-Pacific Hedge Funds

00 :00200 10230 (0)17:30 - 19:00
00 :00 000 (0o0)
00 :00000000000 RungeKuttaDOOOOOOO0O00000

OO0 :20 60 (O0)18:00 — 19:30
OO : Daniel Bloch
00 : Fast calibration of some Affine and Quadratic models with applications

00O 0O to derivatives on variance swaps
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: 50 230 (0)16:20 — 17:30
:00 00 (Dooo0ooooUoooOoooooooooon)

: New Evidence of Asymmetric Dependence Structures in International Equity Markets

£ 60 60 (0)16:20 — 17:30
;00 00 (0000D000000000000)
:0000000000000000000000000000000

: 60 270 (O0)16:20 — 17:30
: 00 00 (Doooo,0boooon)
: Empirical likelihood method for time series analysis

70 60 (O0)15:00 — 16:10
: Arturo KOHATSU-HIGA (000000000 OO00O0OO)
: Estimating multidimensional densities through the Malliavin-Thalmaier formula

70180 (0)16:20 — 17:30
.00 00 (0000000000000)

: Easy full-joint estimators of stable processes

70250 (0)16:20 — 17:30
;00 0 (0000000,0000000)
. 000000000000000000000000000 (Review)

100 100 (0)16:20 — 17:30
.0 00 (Qoooon)
. 000000000000000000

100 310 (0)16:20 — 17:30
.00 00 (00000000000000)
. 000000000000000:00000000000000

110 70 (0)16:20 — 17:30
.00 00 (00000000000000)
. 0000000000:EMOOD0O000O0O0O0O000

110 140 (0)16:20 — 17:30
.00 00 (000D00000)

: Estimation of Distortion Risk Measures

110 210 (0)16:20 — 17:30
.00 00 (000000000000)
:00000000000000000000
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120 50 (0)16:20 — 17:30
.00 00 (000000000)

: A Decision-Theoretic Approach to Estimation from Wishart matrices on Symmetric Cones

£ 120 120 (0)15:20 - 16:30
: Stefano TACUS (Department of Economics, Business and Statistics, University of Milan)

: Inference problems for the telegraph process observed at discrete times

120190 (0)16:20 — 17:30
.00 00 (00O0000)

: Sequential Tests for Criticality of Branching Processes

;002001090 (0)16:20 - 17:30
;0000 (0ooooo)

: Parameter estimated standardized U-statistics with degenerate kernel

for weakly dependent random variables

10 160 (0)14:50 — 16:00
: Marc HOFFMANN (Universite Paris-est Marne la vallee)

: Statistical analysis of fragmentation chains

:10 160 (0)16:20 — 17:30
;0000 (0000000 0000000)

: Implementation of a jump-detection method and applications to real markets

:20 60 (0O0)13:30 — 14:40
: Jean JACOD (Universite Paris 6)

. Estimation of the integrated volatility in presence of microstructure noise

20 60 (0)14:50 — 16:00
: Jean JACOD (Universite Paris 6)
: Estimating the Degree of Activity of jumps in High Frequency Data

:20 60 (0)16:20 — 17:30
: 00 00 (Dooooooooooon)
: A Hybrid Asymptotic Expansion Scheme: an Application to Long-term Currency Options

:20 130 (O0)16:20 — 17:30
;00 00 (Dooo)
: Realized multipower variation 0 000000000000

220200 (O0)16:20 — 17:30
: 00 00 (Dooooooooooon)
: A Test for Cross-sectional Dependence of Microstructure Noises

and their Cross-Covariance Estimator
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00 :40 120 (0)16:30 — 18:00
00 :00 000 (0oO00)
00 :000000

OO0 :40 190 (O0)16:30 — 18:00
OO0 :00 00 (booo)
O O : Graph algebras, Exel-Laca algebras and ultragraph algebras

00 :40 260 (0O0)16:30 — 18:00
OO0 :00 00 (booo)
00O : Nonequilibrium steady states in quantum systems

00 :50 100 (0)16:30 — 18:00
00 :00 00 (0000)
00 :000000000000000

00 :50 170 (0)16:30 - 18:00
00 :00 00 (0000)

00O : On the statistical equivalence for sets of quantum states

00 :50 290 (O0)15:00 — 16:30
00 : Marta Asaeda (UC Riverside)

00 : Galois groups and an obstruction to principal graphs of subfactors

00 :60 70 (0)16:30 — 18:00
OO0 :00 0 (Dooo)
O O : Affine holonomy foliations

00 :60 210 (0)16:30 — 18:00
00 : Richard D. Burstein (UC Berkeley)

OO0 : Subfactors Arising from Symmetric Commuting Squares (following Jones/Sunder)

00 :60 280 (0)16:30 — 18:00
00 :000(0000)

00 : A new construction of causal nets of operator algebras

o0 :7050 (0)16:30 — 18:00
OO0 : Rolf Dyre Svegstrup (DO O O)
00 : Factorization in C*-Algebras

00 :70 120 (0)16:30 — 18:00

oo .00 00 (DDDD)
OO :Normalizers of MASAs and irreducible subfactors
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70190 (0)16:30 — 18:00
.00 00 (0oOoo)

: On a class of II; factors with at most one Cartan subalgebra

£ 100 40 (0)16:30 — 18:00
: Gandalf Lechner (Erwin Schroedinger Institute)

: Local nets of von Neumann algebras and modular theory

100 110 (0)16:30 — 18:00
: Gandalf Lechner (Erwin Schroedinger Institute)

: Construction of local nets from a wedge algebra

: 100 180 (O)16:30 — 18:00
: Mikael Pichot (00 OODOODO)
: On the classification of Bruhat-Tits buildings

100 250 (0)16:30 — 18:00
.00 000 (0oOo0)

: An introduction to expander graphs

110 150 (0)16:30 — 18:00
: 0000 (ooo)
: Generators of II; factors (Dykema-Sinclair-Smith-White) O O O

110 220 (0)16:30 — 18:00
.00 (0oo0)

: Spatial property of the canonical map associated to von Neumann algebras

120 200 (0)16:30 — 18:00
.00 00 (0O0Ooo)

: Gauge-invariant ideal structure of ultragraph C*-algebras

2120 260 (0)16:30 — 18:00
: Pinhas Grossman (Vanderbilt University)

: Pairs of intermediate subfactors

: 0020010 170 (O)16:30 — 18:00
: 000 (DoOoo)
: Cup product on the Periodic Cyclic Cohomology

10 310 (0)16:30 — 18:00
.00 000 (0O0o00)
: A generalization of property (T) of SL(n, R)
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gbooooood

OO0 :40 50 (0)16:00 — 17:30
00 : Robert P. GILBERT (DO00OOOOO0OOOONO)

OO : Acoustic Modeling and Osteoporotic Evaluation of Bone

00 :110 80 (O0)16:00 — 17:30

00 :00 00 (bo0o0ooOoOoUooooooooooooon)

OO0 :0000000000 Gierer-Meinhardt system OO0 O0000000000O
00 0ooooboboooboobooooboooDo

OO0 :110 220 (0)16:00 — 17:30

00 :00 00 (DOOoUooooooooooon)

OO0 : Critical frequency 00 0000000000000 OOCOOOOOOOO

00 :120 60 (0)16:00 — 17:30
00 :00 00 (000000000000)
00 :0000000000000000000000

00 : 120 130 (0)16:00 — 17:30
00 : Danielle Hilhorst (CNRS /000 1100)

O O : Singular limit of a competition-diffusion system

00 :00200 10 240 (0)16:00 — 17:30
00 : Radu IGNAT (00000 (D00O0)

OO0 : A compactness result in micromagnetics

gbooobooaood

00 :40 260 (0)17:00 — 18:30
00:000 (00000000)
00 :000000000000000000000000

o0 :70 190 (O)17:00 — 18:30
OO0 :0 000 (DooooooOoooooon)
o0 :0b00booboobobooooobooooobooboooooboaon

gbooooboobooooooao

00 :60 130 (0O)14:40 — 15:40
00 : Alex Cook (Actuarial Mathematics and Statistics, School of Mathematical and Computer Sciences,
00 O Heriot-Watt University)

OO : Return of the Giant Hogweed: modelling the invasion of Britain by a dangerous alien plant
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: 60 200 (O)14:40 - 16:10
: 00 00 (Dobooooooooooon)
: LeBrun-Mason OO0 000000000

£ 60 200 (0)16:30 — 18:00
;0000 (000000000000)

: Deformations of generalized Kahler and Calabi-Yau structures

: 70 40 (0O)14:40 — 16:10
: 00 00 (DOo0O0oooooooooooon)
: A Special Lagrangian Fibration in the TAUB-NUT Space

7040 (0)16:30 — 18:00
.00 00 (000000000000)

: Symmetries in generalized complex geometry

: 100 100 (O)14:40 — 16:10
: 00 00 (D0o0o0ooo ooooo)

: A multiplicative analogue of quiver variety

: 100 100 (O0)16:30 — 18:00
: 00 00 (D0bo0oooooooooon)
: AdS/CFTO0O000DO0O0O0ODOOOO

goboobooabooaod

:40 140 (O0)13:00 — 14:30
;00 000 (ooo)
: g-Fock OO O OO0 Macdonald D OO

40 140 (0)15:00 — 16:30
.00 00 (0o0)

: The Quantum Knizhnik-Zamolodchikov Equation and Non-symmetric Macdonald Polynomials

50 260 (0)13:30 — 14:30
.00 00 (0Oooon)
. 0000000000000

250 260 (0)15:00 — 16:30
: 0000 (ooo)
: AdS/CFT 000000 e-maximization 0000

60 160 (0)13:30 — 14:30
.00 00 (00000000000)

: Lie theoretic structures for the generalized symmetric groups
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00 :60 160 (O0)15:00 — 16:00
OO0 :0000(0ooooo)
00 : Wirtinger O OO0OOO0OO

00 :110 170 (O0)13:00 — 14:30
00 : Gleb Novichkov (Keio Univ.)

00 : Dynamical r-matrices coupled with dual Poisson Lie group

00 :110 170 (0)15:00 — 16:30
00 : Vladimir V. Bazhanov (Australian National Univ.)
00 : Yang-Baxter Equation and Quantum Geometry

00 : 120 220 (O0)13:00 — 14:30
OO0 :000 (ooon)
00O : Double Schubert polynomials for the classical Lie groups

00 : 120 220 (O0)15:00 — 16:00
00 :00 00 (000)
00 : Nichols-Woronowicz model of the K-ring of flag vaieties G/B

00 :00200 20 230 (0)13:00 — 14:30
OO0 :00 00 (Dooo)

O 0O : Solutions of hungry periodic discrete Toda equation and its ultradiscretization

00 :20 230 (O0)15:00 - 16:30
OO0 :00 00 (Doooooooo)
00 : A tropical analogue of Fay’s trisecant identity and its application

000 to the ultra-discrete periodic Toda equation.

gboooboobooooooboo

00 :90 150 (0) 13:30 — 14:30
00 :000 00 (0ooUooooooooon)
00 : Siegl principal series Whittaker functions on Sp(2, R)

00 :90 150 (O) 15:00 — 16:00
00 :00 00 (Dooooooo)
OO : A higher rank version of Abel-Jacobi’s theorem

00 :100 130 (0) 13:30 - 14:30

00 :000(0000000)

00 :2000000000000000000000000000000000
0002000000000000000000000000000000000

00 :100 130 (0) 15:00 — 16:00

OO0 :00 0 (Dooooooo)
00 : A propagation formula for principal series Whittaker functions on GL(3, C)
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110 170 (0)13:30 — 14:30
.00 00 (00000000000)

: Pullback formula for vector valued Siegel modular forms and its applications

110 170 (0)15:00 — 16:00
.00 00 (0oO0)

: Congruences connecting Tate-Shafarevich groups with Hurwitz numbers

IPMU Komaba Seminar

: 100 150 (O)17:00 — 18:30
: Shinobu Hosonol The University of Tokyol

: Topics on string theory, mirror symmetry, and Gromov-Witten invariants

: 100 290 (O)17:00 — 18:30
: Hiroshige Kajiura (RIMS, Kyoto University

: Some examples of triangulated and/or A..-categories related to homological mirror symmetry

2110 260 (0)17:30 — 18:30
: Mich&el Pevzner (Université de Reims and the University of Tokyo)

: Kontsevich quantization of Poisson manifolds and Duflo isomorphism.

2120 100 (O0)17:00 — 18:30
: Dmitry Kaledin (Steklov Institute and The University of Tokyo)
: Deligne conjecture and the Drinfeld double.

: 120 170 (O0)17:00 — 18:30
: Ken-Ichi Yoshikawa (The University of Tokyo)
: Analytic torsion for Calabi-Yau threefolds

: 0020020 120 (O)17:00 — 18:30
: Katrin Wendland (University of Augrburg)

: How to lift a construction by Hiroshi Inose to conformal field theory

ooooo

:40 100 (O)15:00 — 16:00
: Thomas DURT (D0O0O00OO0O0OOOVUB)
: Applications of the Generalised Pauli Group in Quantum Information

40160 (0)16:30 — 17:30
: Francois Hamel (10000000000 300 (Universite Aix-Marseille IIT)

: Rearrangement inequalities and isoperimetric eigenvalue problems

000 for second-order differential operators
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00 :60 200 (O)15:00 — 16:00
00 :Y.S Chow (OOOOOOOOOOOO)

OO : On evolution games with local interaction and mutation

00 :100 170 (0)16:00 — 18:00
00 : J. Fritz (TU Budapest)

00 : The method of compensated compactness for microscopic systems

00 :110 130 (0)16:00 — 17:30
OO0 : Jens Starke (Technical University of Denmark)
00 : Modelling the olfactory system: From receptor neuron dynamics over axonal pathfinding

00O 0O and sorting to spatio-temporal activities in the bulb

00 :110 220 (0)10:40 -~ 12:10
00 : Mikael Pichot (DO O 0O)

00O : Topics in ergodic theory, von Neumann algebras, and rigidity

00 : 110290 (0)10:40 — 12:10
00 : Mikael Pichot (00 00)

00O : Topics in ergodic theory, von Neumann algebras, and rigidity

00 : 120 60 (0)10:40 — 12:10
00 : Mikael Pichot (00 00)

00O : Topics in ergodic theory, von Neumann algebras, and rigidity

00 : 120 130 (0)10:40 — 12:10
00 : Mikael Pichot (00 00)

00O : Topics in ergodic theory, von Neumann algebras, and rigidity

OO0 :120 200 (O0)10:40 — 12:10
00 : Mikael Pichot (00O O)

O 0O : Topics in ergodic theory, von Neumann algebras, and rigidity

OO0 :00200 10 170 (O)16:30 — 18:00
00 : LucIllusie (OO ODODO)

00 : On Gabber’s refined uniformization theorem and applications

00 :10 210 (O0)16:00 — 17:30
00 : Torbjorn Lundh (Chalmers & Goteborg University)
O O : Potential theory of funnels and wounds

00 :10220 (0),10310 (0),20 70 (0)16:30 — 18:00

00 : LucIllusie (0O O ODO)
00O : On Gabber’s refined uniformization theorem and applications
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20190 (0)16:30 — 17:30
: Eric Stade (Colorado University)

:An overview on archimedean L-factors forG;xGo

20200 (0)13:30 — 14:00
.00 00 (Qoo0)

: Divergence formulae on the space of continuous functions and Malliavin calculus

20200 (0)14:15 — 15:15
.00 00 (0oO0)

: Ginibre random point field and a notion of convergence of Dirichlet forms

20200 (0)15:30 — 16:30
: Lorenzo Zambotti (D000 600)

: Stochastic PDEs and infinite dimensional integration by parts formulae

220200 (0)14:15 — 15:15
.00 00 (0oooo0)
. 00000000000000000000

000 (A problem arising in stochastic models in random environments)
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8. 00D 0OODODOODODUOOO(oOoOo)ooo

JSPS Fellow List

SO00O
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gooobooboobooboboobooboobooobooo

oo o
Riemann O O0O000D00000D00OO0O0OOOOODOOOOODOOOO

oo oo
gboboobobooobooboboooboobooooono

oo o
gboocobOobooooboobooooobooooobooboooooboobooooooboon

oo o
obooooOobooooobobooobooboooooobooooo

oo oo
uboaboobooboobobooboaoboobooboobobbooboa

oo oo
gbooobooobooboobobboobooboo

BOWEN, Mark
OO0000oo0o0oooooooooooooooooon

BIALECKI, Mariusz Jacek
oo0oooooooooooooooon

NING, WuqingD OO O OO
oo0oO0O0oO0oO0oOoO0oO0O0O0O0O0OO0OO0O0O0O0O0O0O0

NICOLE, Marc-Hubert
gooOooOooooo

LI, Shumin 000 OO0
go0oo0ooOoOoOoOoOoOoOoO0OO0O0O0O0O0

LIANG, Xing OO O QOO
gbooobooobooboobobboobooboo

SVEGSTRUP, Rolf Dyr
gbooobooboobooo
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oo oo
Clifford-Klein O O OO

oo oo
0000000 BrauerOO OO
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oo oo
gboocooOobooooobooooooboooon

oo oo
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oo oo
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oo oo
1000000000000 0DO000

oo oo
gboboobOobooooboboooooboooobobooobooboon

oo ooo
gbooobOoobooooobooooboooooobooooboon

oo oo
obooooOoboooobooboonog

KALMAN, Tamas
gooboooooooooooon

PICHOT, Mikael Yves
oo0oooooooooo
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9. 01900 Ooobooogd

Visitor List of the Fiscal Year 2007

obO0O 1900o0boooooboooobooboobooboobooboooa.
o0oo0o0,000 (0oooU0o0,0000), 00000000000 U0o0. 0o0ooo,o/0/
gbobooboobooooobo,ob0200v0obooboobo.obooog.

O Here is the list of a part of the foreign researchers who visited our Graduate School in the fiscal
year 2007.

O The data are arranged in the order of Name (Institution, its Country), the period of the stay.
The date of the stay is denoted in the order of Year/Month/Day, but the year is omitted in case
of 2007.

e Boris Khesin (000000000 0) 4/2-4/20

e Francois Hamel (00000000000 DOOO) 4/12-4/17

e Kazufumi Ito (North Carolina State Universityd 0O 0 ) 4/24-4/29

e Honda Ko (000D0O0O0DOOODO) 5/2-9/10

e Mikhail Kapranov (YaleOO OO O) 5/15-5/21

e Helene Eynard (000000000000 D00) 5/15-6/12

e Emmanuel Giroux (J0000000000000) 5/15-6/12

e Dan-Virgil Voiculescu (University of California, Berkeleyd 0O O O 5/24-5/30
e Marta Asaeda (University of California, Riversided 0O O ) 5/25-5/31

e Karl-Hermann Neeb (Technische Universitat DarmstadtO 0 0 O) 5/25-5/31
e Marc Yor (Universit Pierre et Marie Curie0 00 00 ) 5/26-5/28

e Tian-Jun Li (D00DO0DO0) 5/31-6/14

e Guy Barles (Tours OO0 00O0O) 6/1-6/8

e Pierpaolo Sravia (Padova0OO00O0O000) 6/2-6/9

e Alex Cook (Heriot-Watt UniversityD O OO0 ) 6/11-6/15

e Qi Zhang (00 DODODOD) 6/186/25

e Fabien Trihan (Universite de MonsO OO0 O) 6/18-8/24

e Y.S. Chow (0DD0DDOO0DOOODDON) 6/19-6/24

e Richard Burstein (University of California, Berkeleyd 0O O ) 6/19-8/21
e Salem Ben Said (Nancy O 0O0O0OOO) 6/22-7/8

e Jongil Park (Seoul National Universitydl 0 0 00 ) 6/25-6/29

e Stephen Lichtenbaum (Brown 00 000) 6/25-7/11
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Charles Doran (Washington 0000 0O) 6/30-7/7
Andareas Rosenschon (University of Albertal OO0 ) 7/2-7/17

Bernadette Miara (Ecole Superieure d’Ingenieurs en Electronique et Electrotechniqued O O
oog) 7/11-7/19

Megumi Harada (McMaster UniversityDl 0 00 ) 7/12-7/13

Min Ru (D0D00000D000) 7/187/24

Frederic Campana (000000000 0O0O) 7/18-7/24

Joerg Winkelmann (000000000 DO0O) 7/18-7/25

Erwan Rousseau (00000000000 O000O0O) 7/18-7/27
Corentin Pontreaun (000000 000O0O) 7/18-8/2

Aaron Levin (000D 0O0O0OOO0O) 7/19-7/23

De Qi Zhang (0O OOOOOOOODOOOOO) 7/30-8/13
Bendong Lou (D0 D00D00) 8/1-8/18

Gerald Hoehn (Kansas State Universityd 0 0O ) 8/2-8/19
Kazufumi Ito (North Carolina State Universityd O O) 8/10-8/21
Tian-Jun Li (00000000 0) 8/19-8/25

00 0D (D00D000000)8/24-9/15

Steven Zucker (Johns Hopkins 00 00 0O ) 8/26-8/30

Valery Alexeev (Gorgia 00 0000 8/26-8/30

Gereon Quick (Universitat Muenster0 0 0 0) 9/1-9/29

Tamas Kalman (00000000 (0000000000)000) 9/1-09/8/31
Eduard Looijenga (Utrecht 0000000 ) 9/8-9/14

Thomas Zink (Bielefeld D O0O000O00) 9/9-9/14

Helene Esnault (000000000 0) 9/9-9/19

Luc llusie (OO0 O 0OOO0OODOOO) 9/9-9/30

Pablo Ramacher (Gottingen 0 00000 ) 9/9-10/28

Micael Pevzner (Reims UniversityD 0 0 OO 0O 9/10-08/2/9
Marko Tadic (Zagrev 0 D000 0D0) 9/23-10/7

Grigory Mikhalkin (Tronto D0 0 00O O) 9/25-9/28

Mikael Pichot (0 00000000 DO000N) 9/25-09/9/24
Ivanov Alexander (000000000000 OO0OOOOOOOOOOOO) 10/1-11/15

Dmitry Kaledin (00 0000000000) 10/1-08/3/31
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Gandalf Lechner (Erwin Schroedinger Institute0 000 D0 00O ) 10/2-10/17
Kim Sungwhan (Hanbat National Universityd O O O 10/3-10/6
James Lewis (University of Albertall 0 0O O 10/9-10/18
Alexander Schmidt (University of Regensburgd O O 0O) 10/10-12/9
Frederic Klopp (00 130000000) 10/14-11/10

Jean-Pierre Ramis (00000000000 O00O10/15-11/17

Hu Xiaoyi (Fudan UniversityDd 0 0 ) 10/15-08/1/11

Jozsef Fritz (000000000000 0010/16-10/21

Valentina Di Proietto (00000000000 10/21-08/1/20
Kazufumi Ito (North Carolina State Universityd O O ) 10/25-10/28
Franz Kappel (Graz UniversityD 0 00000 ) 10/25-10/28

Sean Bohun (University of Ontariod 00 O) 10/28-10/30
Huaxiong Huang (York Universityd 0O O O 0 10/28-10/30
Oleksandr Kutovyi (000000000000 0OO10/28-11/4
Basile Grammaticos (000000000000 OOO11/5-11/17
Dennis Eriksson (000 0000000000000 O0O0OOOO0O11/10-08/10/9
Fedor Smirnov (000 60000000011/13-12/10

Vladimir Bazhanov (000 0000000000000 DO0OOO11/15-11/18
Herman Boos (Wuppertal 0 000 00011/17-12/10

Fulvio Corsi (University of LuganoD 0000 O 11/19-12/2
Christopher Rasmussen (000000000000 11/20-11/22
Paul Malliavin (University Paris VIO 0000 ) 11/22-11/23
Alexander Kuznetsov (Steklov Instituted O 0 O) 11/26-11/29
Mark Podolskij (Ruhr-University of BochumO O 00 0O 11/26-12/4
Yury Kutoyants (Universite du Maine0 0000 ) 11/26-12/8

Jong Hae KeumO KIASO O 0 O 11/29-12/2

Cyrill Muratov (0 00000000000000011/29-12/3
Victor Isakov (Wichita State Universityd O O 0 11/30-12/8

P. Krejci (Weierstrass Instituted 0 0 0 0 12/1-12/9

Stefano M. Iacus (University of MilanO 00 00 ) 12/1-12/26
Danielle Hilhost (D0 DO0000000) 12/3-12/14

Robert Penner (University of South Californial O 0) 12/6-12/9
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Matthieu Alfaro (0000000000 00) 12/6-12/15

Nikolaos Tziolas (Cypus UniversityD 00 0 0) 12/7-12/16

Chen Meng (Fudan Universityd O 0) 12/7-12/16

Belal Gharaibeh (University of Kentuckyd 0O 0) 12/8-12/23

Keng Chuah (University of Kentuckyd O 0O ) 12/8-12/23

D. Eisenbud O University of California, Berkeleyd O 0 ) 12/8-12/24
Miguel Xicotencatl (CINVESTAVO 00 00) 12/9-12/15

G. Farkas (Humboldt Universitat zu BerlinO 00 0O) 12/9-12/16

J. Toivanen (Stanford Universityd O 0O ) 12/9-12/16

Mihnea Popa (Univ. Illinois Chicago0 0O 00 O) 12/9-12/17
Kazufumi Ito (North Carolina State Universityd O O) 12/9-08/1/8
Xavier Gomez-Mont (CMATO 0 00 0) 12/10-12/15

Nalini Joshi (00000000000000) 12/12-12/15

Nicolas Burq (0000000000 MMOO0OO) 12/13-12/15

J. Cheng (Fudan Universityd 0 0 ) 12/14-12/24

Robert Penner (University of South Californiall 0 O0) 12/14-12/28
Arnak Dalalyan (Universite Paris 60 000 0) 12/16-12/26

Salma Nasrin (Dukha UniversityD 0000 000) 12/16-12/30
Pinhas Grossman (Vanderbilt Universityd O O ) 12/19-12/28
Thomas Geisser (00000000000 D00) 12/22-08/1/13
Tian-Jun Li (00000000 0) 12/24-08/1/1

G. Eskin (UCLAO O O) 12/25-12/28

Mikhail Tribelskiy (0000 00000000000 O0O) 08/1/1-3/31
Jin Cheng (Fudan UniversityD O 0O ) 1/3-1/6

Nikolay Tzvetkov (000 D0000000) 1/7-1/15

Mark Hoffmann (Unibersite de Marne-la-ValleeD O OO O) 1/8-1/19
Luc Illusie (00000000 00) 1/8-3/23

Hendrik Weber (000000000 1/9-1/24

Zheng Weizhe (000000 0D00DO) 1/9-1/31

Oleg Yu. Emanouilov (Colorado State UniversityD 0 O) 1/9-2/7
Fulton Gonzalez (Tufts UniversityDd 0 0) 1/15-1/16

Serge Richard (000000000 0) 1/18-1/26
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Dinghua Xu (Zhejiang Sci-Tech UniversityD 0 0O) 1/21-2/2
RaduIgnat (000000000000) 1/22-2/3

Henri Berestycki (000 0000000000000D00) 1/28-2/8
Eric Stade (Corolado Universityd O 0) 2/2-2/23

Patricia Gaitan (University of Provence, MarseilleD 0 00 0O ) 2/4-2/5
Jean Jacod (Unibersite Paris VID OO OO ) 2/4-2/13

Lorenzo Zambotti (000 60000000 02/8-2/25

Yongming Yang (Fudan Universityd 00 ) 2/10-2/24

Patricia Gaitan (University of Provence, Marseilled 0 O 0 0O O 2/14-2/15
Johannes Elschner (Weierstrass Institute Berlin0 0 0 00 2/18-3/8
Andreas Rathsfeld (Weierstrass Institute BerlinO O 0 0O O 2/25-3/8
Mariusz Bialecki (Polish Academiy of Scienced 0 00000 2/27-3/7

Juergen Saal (D00 D0D0000000003/17-3/21
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