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B2 Plimpton 322 is an Old-Babylonian tablet consisting of a table of Pythagorean triples. In
this article, we want to show the way how the table was made and the possible purpose of the
table. Roughly speaking, the Old-Babilonians had not selected the Pythagorean triples among
many possibilities, but rather took all the possible triples. What is revealed in this article is that

the most intriguing aspect of the table (the angles of 45° and 30°) turn out to be a mere coincidence.

B (BREAARRE) 22—y R TG ORI —B7EPSE 135 e 20

BEZE We have examined the diagrams in Books 7-13 of Euclid’s Elements in the manuscripts used
in the critical edition by Heiberg. The diagrams found in modern translations come from Heiberg’s
edition, and they have very little to do with manuscript diagrams. We discuss their features using

faithful reproductions.

% (5 K 2 ¥ W) ! The Fourier’s motivations of works in the span of life - -« -« vvvn-. 20
BE2E  The first version of Fourier’s Analytical Theory of Heat was forworded to The institute of
Science in 1807, entitled with Theorie de la propagation de la chaleur dans les solides, however,
this version can be read only in the secondary source of Grattan—Guinness. Fourier reformed it
to the prize paper in 1811 and won the prize, and finally he published the main work entitled:
Theorie analytique de la chaleur in 1822. In 1888-90, G. Darboux edited OEuvres de Fourier,
2nd Ed., however, he says the first version is unknown except for the four pages of extract in
Nouveau Bulletin des Sciences par la Societe Philomatique de Paris. We would follow the Fourier’s

motivations of works in the span of life.
7% (5K % ¥ BF)f The definite integral by Euler and Laplace from the viewpoint of Poisson

Bt Why Poisson pays attention of careful handling to the transcendental function, criticizing the
diversion from real to imaginary in definite integral? This is our motivation. Since 1811, Poisson
issued many papers on the definite integral, containing transcendental, and remarked on the necessity
of careful handling to the diversion from real to imaginary, especially, to Fourier explicitly. To
Euler and Laplace, Poisson owes many knowledge, and builds up his principle of integral, consulting
Lagrange, Lacroix, Legendre, etc. On the other hand, Poisson feels incompatibility with Laplace’s
‘passage’, on which Laplace had issued a paper in 1809, entitled: On the ‘reciprocal’ passage
of results between real and imaginary, after presenting the sequential papers on the occurring of
‘one-way’ passage in 1782-3. To these passages, Poisson proposes the direct, double integral in
1811, 13, 15 and 20.
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ff2  The axiomatic approach to probability theory was proposed by Hilbert 1900 and it made
a success. The other approach traces back to the work by von Mises (1919). His theory can be
summarized by his word “First the Collective — then the Probability”. In 1960s—70s, Solomonoff
used complexity for prediction and called his theory “algorithmic probability”. Shafer and Vovk
(2001) constructed probability theory based on unpredictability. All these theories suggest an idea
that “the notion of probability is induced from the notion of randomness”.

6 & = H Ok (ﬁ EIN N %)ﬁ FNEEM FREM ORI ODOWTOESL - 15

2% Many Chinese and Japanese historians have used Gauss-Jordan elimination to explain the
fangcheng procedure of the Nine Chapters. To put it another way, they have insisted that back
substitution was not used in the fangcheng procedure. Recently Roger Hart, the author of “The
Chinese Roots of Linear Algebra”, pointed out that their interpretation was mistaken and it is
significant that he did it by translating the original draft faithfully and analyzing the procedure
mathematically. In this presentation, we introduce his interpretation and assertion, which seem

more appropriate.

11:30~12:00 FEBERMER S
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B We gave some remarks on the calculation by Takakazu Seki a few years. Seki found the
so-called Aitken’s delta-sequenced process in his theory, but there were some errors in his calculation
and he only claimed that his approximate number of pi was a bit less than 3.14159265359. Katahiro
Takebe followed Seki’s method and discovered another method of calculation of pi. We will give

some remarks on it.

INFY = ER(R K FEOITHIRICEET % = EFRDOIFFEDREELE i 30

W2 We give a critical survey of the work of Yoshio Mikami (1875-1950) on the elimination
theory of Seki Takakazu (16407-1708). It is true that Seki made a mistake in his expansion of
determinants of order 5. But many proposals to correct the errors are also different errors. It is
generally believed that Yoshio Mikami (1975-1950) clarified everything in his doctoral dissertation
and others. However, his statements in those documents are often too ambiguous to distinguish their
mathematical truth or lie. We correct many of his errors and give a rigorous proof of his statement
that Seki’s elimination is attained by the classical method of elimination in the simultaneous linear
equations in China two thousand years ago by Sylvester’s theorem which can be proved by the

knowledge of Japanese mathematicians in the 17th century.
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B2 A. de Moivre made a recurring series using scale of relation. If scale of relation: 3z—2x2+5z3,

(1 + 22 + 32?) given, then 1 + 2z + 322 4+ 102 + 342* 4+ 972° + - - -.

L. Euler expanded a fractional function to the recurring series and found the general term. If

(1—2)/(1 — 2z — 22?) given, then a,, = (1/3){(—1)" + 2"*1}.

G. H. Hardy defined a recurring series by linear differential equations.

M. Fujiwara expanded a fractional function to the power series in = ! = 1/z.

U. Komatsu showed Lauret’s expansion of a fractional function. We will show that the expansion

is easyly done using Wada’s Theorem. Summary of above all.

10 B 2z (FEAREMEAR) K5 SRIZ R WSRO S % Gentzen IMOFAILT - - - 15
BEZL Associativity (of fusion) is regarded as one of the important structural rules. Recently,
some studies on non-associative substructural logics have been developed. In this talk, we con-
sider a Gentzen-style formulation for some non-associative substructural logics, and prove the cut
elimination theorem by a proof-theoretic method.

11 M A £ (il & & F) —ERHERHEOBHIICOWNT 15
B2 Formal methods are methods for showing correctness of information systems. They depend
on mathematical logics. For instance, in formal methods, modeling of a target system depends on
syntax and semantics of a logic, and verification properties are described as formulas of the logic.
Propositional temporal logics (e.g. LTL, CTL and CTL*) are often used for formal methods. And
then their expressiveness results are known. On the other hand, it is also known that expressiveness
of a propositional temporal logic is totally different from that of its first-order extension. In this talk
we show expressiveness results on first-order temporal logics by extending proof of expressiveness
results on propositional temporal logics.

12 1 B 7= K (B KB #H)1 BB - 15

B2 In the article, we give repeated game language R, to study G". A Rg,-formula
representing the unique strategy in G™ is called a strategic formula and a formula representing
some strategies is called a pre-strategic formula. Firstly, we state some propositions. In particular,
we give two computational problems as for the strategic and the pre-strategic formulas and these
computational complexities are investigated. Next, we define natural strategies using the strategic
formulas in order to apply our theory to bounded rationality. As a result of our theory, we show
that one direction of the famous Kuhn’s theorem is still true but the other direction of this theorem
is not true in the natural cases. Finally, we investigate so called the perfect folk theorem using the

strategic formulas.
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BEE  In modern cryptography, the generic group model is used as an imaginary framework in which
the security of a cryptographic scheme is discussed. In particular, the generic group model is often
used to discuss the computational hardness of problems, such as the discrete logarithm problem,
which is used as a computational hardness assumption to prove the security of a cryptographic
scheme. In this talk, we apply the concepts and methods of algorithmic randomness to the generic
group model, and consider the secure instantiation of the generic group, i.e., a random encoding of
the group elements. We show that the generic group can be instantiated by a specific computable

function while keeping the computational hardness originally proved in the generic group model.

O OB R (KR BCE TP B Kurtz TR LKA S M EER 15

BE%E  The theory of algorithmic randomness defines some randomness notions such as Martin—
Lof randomness, Schnorr randomness, Kurtz randomness, Demuth randomness and so forth. Van
Lambalgen’s theorem is one of the most important theorems in the theory of algorithmic randomness
and talks about relative Martin—Lof randomness. The usual relativization works well for Martin—Lof
randomness (thus, van Lambalgen’s theorem holds), but it does not work well for other randomness
notions. In my previous work, I proposed uniform relativization and proved van Lambalgen’s
theorem for uniform Schnorr randomness. In this talk, I will talk about van Lambalgen’s theorem

for uniform Kurtz randomness.

B B L
Univ. Trier
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B2 We study the computational complexity of operators on analytic functions. We work in
the framework of Recursive Analysis, the theory of real computation by approximation up to
guaranteed error bounds. We introduce and compare several representations of analytic functions.
We then study the polynomial-time computability of basic operators on analytic functions, and

discuss extensions to larger classes of smooth functions.

16 A J5 # 17 (EPEEmAR®) ¢ BRES-Slaman SREREIC K % R LIVBIED w- 7 fRREDE I WfRR - - - - 20

B We show some variants of the Jayne-Rogers Theorem at finite and transfinite levels of the
hierarchy of Borel functions, by using the Shore-Slaman Join Theorem on the Turing degrees. This
can be viewed as a partial solution to Andretta’s conjecture and Motto Ros’ conjecture on the

strong generalizations of the Jayne—Rogers Theorem.

17 & W 2 (% K M )Y Rigid Souslin trees & ZDRIFIT DT v v ovvveieeii 15

Bt The author investigated the rigid structure of Souslin trees. A rigidity notion “free”, for
Souslin trees, is known to be preserved under forcings with the property (K). This can be used to
obtain the consistency result that there is a rigid Souslin tree and simultaneously the CH fails. The
author introduces a new rigidity notion for wi-trees and proves an analogous preservation result.

The investigation includes a few structural analysis for various rigid Souslin trees.
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BE2E T will discuss some statements which can be forced with a coherent Suslin tree which is a
witness of PFA(S), under PFA(S).

19 7 ¥ F BK (AKEFEINR) ! Large cardinals and indestructibly countably tight spaces - -« ----- 15

B A countably tight topological space is indestructible if every o-closed forcing notion preserves
the countable tightness of the space. We showed that the statement “every indestructibly countably

i

tight space of size w; has character < w;” is equiconsistent with the existence of an inaccessible

cardinal.

11:40~12:10 FUEAIEER I X R Rl ik
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BEZE  The stationary and semi-stationary reflection principles are important consequences of
Martin’s Maximum, and they themselves have many interesting consequences. In this talk I
will introduce recent results on these reflection principles. In particular, I will show that most of
consequences of the stationary reflection principle can be deduced from the semi-stationary reflection
principle. Also I will present some results indicating that the stationary reflection principle and
the semi-stationary reflection principle are closely related to super compact cardinals and strongly

compact cardinals, respectively.
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B2 We will try to give certain criterion, but which is still a weak form, for semistability of 3-fold
log flips appearing in the reduction steps in the proof of 3-fold log flips given by V. V. Shokurov,
under some kinds of characterizations of modified division algorithm by S. Mori for such types of
3-fold log flips.

2 kb FOE M OK ) BFT T 4 EDEL o 10
BEE  Let A be a 3-dimensional quadratic AS-regular algebra with a normal element u € A;.
In this talk, we define a quantum affine plane by a noncommutative affine scheme associated to
A[u=1o, and classify certain quantum affine planes.

3 + B # (@ m K H)! Auslander regularity of non commutative projective space - -« -« - 15

BEZE We discuss the Auslander regularity of non commutative projective space over a field of

positive characteristic.

4 Jb Il B ot (i B T & H)* 5 ELHENDD4ELSEREDVH 13 KO L H S )UcDNT

BEZE Any genus two fibration on rational surface with Picard number eleven can be considered
as a pencil of plane curves of degree thirteen with a quintuple point and nine quadruple points
through a birational morphism. We consider the case where the fibrations have three singular fibres
of types (V) in the sense of Horikawa, and write down the defining equations of the pencils with

three parameters.

5 25 M % 1 (dL & K I Real 2-elementary K3 surfaces of type (3,1,1) and degenerations - - - - - 10

BEZE We consider real 2-elementary K3 surfaces (X, 7,¢) of type ((3,1,1),—1). The fixed point
(anti-bi-canonical) curve A of 7 is the disjoint union of a nonsingular rational curve Ay and a
nonsingular curve A; of genus 9. X has an elliptic fibration with its section Ay and a unique
reducible fiber £+ F, where F' might be reducible. Contracting the curve F' on the quotient surface
X/7, we get the real 4-th Hirzebruch surface Fy. The image A} of A; on Fjy has one real double
point. We try to classify the isotopy types of the real parts RA} of A] on RFy. We enumerate up
all the isometry classes of involutions of the K3 lattices of type ((3,1,1),—1), and consider their
correspondences to the “non-increasing simplest degenerations” of real nonsingular anti-bi-canonical

curves on RFy.
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(i % (SRR AYE)  Homological shells of a canonical curve g = 5,6 -« -« «-ovvovvennann.. 15

BEE  We continue to classify the homological shells of a canonical curve with genus g = 5 or g = 6.
In the case g = 5, we solve affirmatively the remaining problem on the existence of a homological
shell surface with degree 5 for any trigonal canonical curve and finish our classification in this case.
For the case g = 6, assuming that the curve is generic (i.e. non-trigonal and non-plane-quintic), we
investigate mainly good homological shells of dimension 3. We also show the inequality on A-genera
of homological shells coming from good homological shells of a canonical curve with g = 6, which is

predicted by our A-genus inequality conjecture.

& (? ;Jéq ﬁ j( fi)ﬁ Hartshorne @%ﬁa%@mﬁﬁ .................................... 15

It

B2 Hartshorne identities are presented and as their applications, several kinds of inequalities

between genera and mixed plurigenera of paris of algebraic curves and rational surfaces are given.

M B BH (& %1 K H)* Effective non-vanishing of global sections of multiple adjoint bundles for
QUASI-POlATized N-fOldS -+« +  + v v e e 15

MEZL  In this talk, we study a natural number m with h®(m(Kx + L)) > 0 for any quasi-polarized
manifolds (X, L) defined over the field of complex numbers such that Kx + L is nef.

J1 75 (51 K % # )% Frobenius morphisms and derived categories on two dimensional toric
JE :“: ;\l_ (é‘%ﬂkﬁf}zfgi) DelignefMumford SEACKS + v v vt e e e 15

BEZE  For a toric Deligne-Mumford (DM) stack over the complex number field, we can consider
a certain generalization of the Frobenius endomorphism. For such an endomorphism of a two-
dimensional toric DM stack, we show that the push-forward of the structure sheaf generates the

bounded derived category of coherent sheaves on the stack.

10 JIl & BE K BB (BkEcrtpok) ¢ K3 il B> FM #E8E & Atkin—Lehenr BE - - oo oo, 15

P2 We show that there is a surjection from the Fourier-Mukai transformations on projective K3
surfaces with the Picard number p(X) = 1 to so called to the group of Atkin—Lehner involutions.

This was expected in Hosono-Lian-Oguiso—Yau’s paper.

11 I R OK BB (PRS7ehu Boke) # K3 il B oDZE MR EOWHIF IR - v 15

BEZL We introduce a hyperbolic metric on the (normalized) space of stability conditions on
projective K3 surfaces X with Picard rank p(X) = 1. And we show that all walls are geodesic in
the normalized space with respect to the hyperbolic metric. Furthermore we demonstrate how the
hyperbolic metric is helpful for us by discussing mainly two topics. We first make a study of so
called Bridgeland’s conjecture. In the second topic we prove a famous Orlov’s theorem without the

global Torelli theorem.

14:15~16:45

12 %
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BE2E  Fano variety is a variety with ample anti-canonical line bundle. In 1992, Campana and
Peternell classified threefolds with nef vector bundle A2Tx. I will talk about a classification of Fano

fourfolds whose Picard number is at least two with this property.
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BE2E We prove that smooth Fano 5-folds with nef tangent bundles and Picard numbers greater

than one are rational homogeneous manifolds.

l

' — (
LY (
— 7 (
(
(

pain)
ko

)

N
&

|

i

B We classify all Ulrich ideals and modules on 2-dimensional rational double points.

o= o § D ER T B TR TERIE oo 15
(BANEH + JST CREST)
A = o5 R K )

B2 For an integral convex polytope P of dimension d, let u(P) denote the maximal degree of
the Hilbert basis of the polyhedral cone arising from P. In this talk, it is proved that given an
integer d > 4, there exists an integral convex polytope P of dimension d with u(P) = d — 1 such
that (d — 2)P is normal. Moreover, given integers d > 3 and 2 < j < d — 1, we show the existence

of an empty simplex of P of dimension d with 5 = u(P) such that ¢P cannot be normal for any

1<g<y.

Ao A B A M ) JEERAOIERICEER h— Uy FBE 5
P2 In this talk, it is proved that for given integers h and d with h > 1 and d > 3, there exists a
non-normal very ample integral convex polytope of dimension d which has exactly h holes.

H — f (% KZc%#)* Regularity bounds for binomial edge ideals -« -« v ovvovai .. 10

H 7 (I N )

B We show that the Castelnuovo-Mumford regularity of the binomial edge ideal of a graph is
bounded below by the length of its longest induced path and bounded above by the number of its

vertices.

2 Mo I N a1 ey A =0 B N 15
(SZBORFE - JST CREST)

<z
(FRCAIE4R « JST CREST)

P2 In this talk, we study toric ideals generated by circuits. For toric ideals which have squarefree
quadratic initial ideals, a sufficient condition to be generated by circuits is given. In particular,
squarefree Veronese subrings, the second Veronese subrings and configurations arising from root
systems satisfy the condition. In addition, we study toric ideals of finite graphs and characterize
the graphs whose toric ideals are generated by circuits u — v such that either u or v is squarefree.
There exists several classes of graphs whose toric ideals satisfy this condition and whose toric rings

are nonnormal.
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BtE  We define a new invariant, the dual F-signature of modules over the rings of positive
characteristic. By using this invariant, we give characterizations of regular, F-regular, F-rational,
and Gorenstein singularities. We also discuss about the relation with minimal log discrepancy.
Especially, in some cases, there is a module of which the dual F-signature coincide with the minimal
log discrepancy of the ring.

20 1 IE #5 T (BARZILEIFE) ! Generalized F-signature of invariant subrings « - -« -« ovooe oo 15

& A Ot B (BRZ i)

BE2E It is known that a certain invariant subring R has finite F-representation type. Thus, we
can write Frobenius push-forward ¢R as a finite direct sum of finitely generated R-modules. For
the multiplicity of free direct summand, there is the notion of F-signature defined by C. Huneke

and G. Leuschke. In this talk, we extend this notion to non-free direct summands.

16:45~17:45 FEilauH
Bl & 2 @R KXER 3XCRESHEEONEHESHI DN T

BE2E We study birational morphisms of 3-dimensional algebraic varieties which appear as con-
tractions of extremal rays. Among these contractions, we focus on divisorial contractions which
contracts an irreducible divisor to a singular point. The aim is to construct all such divisorial
contarctions explicitly by using equations of singularities and weighted blowing ups. This task is
completed when the index of the singularity is greater than or equal to two, and almost all is known
when the index of the singularity is one. As an application of these constructions, we give another

proof of the existence of 3-dimensional flips.

3H21HOK) IR

9:00~12:00
21 HR M fE 7 (% ¥ %) The field highter dimension over R than the sedenions does not exist

BEE  The field in which the solution of 2 = —1 is added to a real number field is a complex number
field. It is two dimensional expansion. Similarly if one origin which fills 2 = —1 which is not +i is
attached to a complex number, in addition this is set to j, it means that it was added automatically
ij = k will also be two-dimensional expansion and will be the number of Hamiltonians. Why its
number of Hamiltonians is non-commutative field is shown by a diagram. (figure.1k) Similarly, the
number of Cayley can also be defined and it becomes a nonassociative field. If the definition is
given similarly, since the origin in which the direction of the sedenions does not become settled,
addition cannot be defined, it is not the field. (figure.2k)
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% The Horner’s Rule is well-known method for evaluating univariate polynomials efficiently.
For calculating “matrix polynomials” by evaluating the polynomial with matrices, we propose
an efficient method by extending naive Horner’s rule. Our key idea is dividing computation of
the Horner’s rule into parts to reduce the number of matrix multiplications which dominates the
computing time of matrix polynomials with naive Horner’s rule. We have implemented our new
algorithm into computer algebra system Risa/Asir, and show that, with proper settings on the
degree of division of the Horner’s rule, not only the computing time but also the amount of memory
used for the computation have been decreased, compared to the calculation with naive Horner’s
rule. We also show an attempt for even more efficient computation of our new algorithm with

distributed/parallel computing facility of Risa/Asir.

T — (RBRBEEE) AT O—BRER 2R ORBEDPIEICDUNT - 10
AR (R KB I)

BEE  We discuss structure of invariant subspaces of square matrix. It is an application of minimal

annihilating polynomials of matrix.

Y AL (&R KB T (GHIORINEELIER L ZOBEROFEIE o 10
B (S

B2 A fast method for computing minimal annihilating polynomials of square matrix is developed.

The method uses a randomized algorithm.

g del G & K B 1) ERIEEOBERITTN Y MIVZERICABES 2 7 )V F VEROfE -+ 10

BEZ Let Z C O(U) be a finite-dimensional vector space of holomorphic functions on an open
subset 2 C C™. Let f, | denote the homogeneous term of the minimal degree of the Taylor
expansion of f € Z centred at b € Q and put Z, |= Spanc{fy J: f € Z}. Then the natural
sesquilinear form on Z, | xZ is a non-degenerate one (de Boor-Ron). It is also known that Z
is D-invariant i.e. closed with respect to partial differentiation on a non-empty analytically open
subset U C . These imply that Z; has a natural structure of a ring such that 7 : Oy — Z is a
retraction homomorphism. Thus we have associated a deformation of graded Artinian local rings

{Zy: b€ U} to Z. We make a remark on the types of such rings.

g i GL & KB 1)F 7771 VEMICHAE NIRRT 2 RA LT A 5 — R LB - 15

B2 Let . : X — C™ be an embedding of a connected analytic manifold and ® : (C™,b) —
(X,a) a parametrisation of X around a. Then, using the dual space in the previous report, we
can construct the Bos—Calvi tangent space D?i of “dual order d”. This space is D-closed on an
analytically open subset U C X. At a point of U, we define “Taylor expansion” Tj‘g’a :O0x,0 —
P4(X,a), where PY(X,a) denotes the space of polynomial functions of degree < d on (X,a). If
dim(X,a) = 1, T)d(’a is independent of ® (a generalisation of a theorem of Bos—Calvi). Using the
maximum of the degree of the elements of D;};”i, we see that transcendency of the embedding ¢ is

not not very high at a general point.
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A H (HATAIENS)
L. E. Miller ~ ( Univ. of Utah )

BEZE Tt is a long-standing open problem whether F-injective (resp. F-split) local rings deform.
These rings correspond to singularities in positive characteristic defined by the Frobenius map. We

give some positive answers to this problem.

oo & = (K = # K #)! Hochschild cohomology for a class of some self-injective special biserial
algebras of rank four -« -« - v vt e 10

BEE  The purpose of this talk is to study the Hochschild cohomology of some self-injective special
biserial algebra Ar. We determine the dimensions of the Hochschild cohomology groups of Arp,
and show that the Hochschild cohomology ring modulo nilpotence of Ar is finitely generated as an

algebra.

AN AR Bh B (ISR T) < dilEE O —HEHE NN BES BREMERE T - 10

BEZ  Let A and B be algebras over a commutative ring R, and let 9 denote the category of
(A, B)-bimodules in which left and right actions of R coincides. Let K — A and L — B be
R-algebra homomorphisms. For M, N € M, a (K, L)-homomorphism f : M — N is called a
generalized derivation if f(amb) = f(am)b+af(mb) —af(m)b holds for every a € A, m € M, b € B.
The set of all generalized derivations from M to N is denoted by GDer(M, N). We construct an
adjoint pair (U,V) of functors from 9 to M such that U (M) represents the functor GDer(M, —)
and V(M) represents the functor GDer(—, M). We show that if A is a separable K-ring and B is a

separable L-ring, then U/ and V are separable functors.

rofe ¥ = (B fE T & %)% A generalization of costable torsion theory - -« -«--voovoie .. 10

B2 E. P. Armendariz characterised a stable torsion theory. R. L. Bernherdt dualised a stable
torsion theory, call it costable torsion theory and characterised costable torsion theory. In this talk

we generalize this by using a torsion theory.

H JR B JE (Bielefeld Univ.) Dimensions of triangulated categories with respect to subcategories 2
oA OB T (L L8 B o 15
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P2 This talk introduces the concept of the dimension of a triangulated category with respect to
a fixed full subcategory. For the bounded derived category of an abelian category, upper bounds of
the dimension with respect to a contravariantly finite subcategory and a resolving subcategory are
given. Our methods not only recover some known results on the dimensions of derived categories
in the sense of Rouquier, but also apply to various commutative and non-commutative noetherian

rings.
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32 i H (% KZIuHE)  Classifying Serre subcategories via atom spectrum -« -« c-vvoevenn .. 10
BE2E  We introduce a spectrum of an abelian category, which we call the atom spectrum. It is
a topological space consisting of all the equivalence classes of monoform objects. In terms of the
atom spectrum, we give a classification of Serre subcategories of an arbitrary noetherian abelian
category. In the case of the module category over a commutative ring, we show that the atom
spectrum coincides with the prime spectrum of the commutative ring. As a special case of our
theorem, we recover Gabriel’s classification theorem of subcategories.

33 0 B & M (GREABEEYIE)! Derived equivalences and Gorenstein dimension « -« -« ovvveiiea e 20

P2 For derived equivalent left and right coherent rings we will show that the triangulated

categories of complexes of finite Gorenstein dimension are equivalent.

13:15~14:15 Rl
5O E OB (EEAUEEE)  lice edge ideal D3 FEICDWNT

BEEE  This report is based on a joint work with K. Kimura and K. Koshida.

Let S = Klz1,x2,...,2,] be a polynomial ring over a field K and set m = (x1,...,2,) and R = Sy,
which is a regular local ring. Let I, I’ be proper ideals of R. Then I and I’ are said to be direct
linked, denoted by I ~ I’ if there exists a regular sequence z = 21,...,2, in I NI’ such that
I'=(z): I and I = (2): I'. Moreover, I is said to be linked to I’ if there exists a sequence of direct
links

I=Ig~L~Iy~-o~ I, =T

Then I is in the linkage class of I’. In particular, if one can choose I’ as a complete intersection
ideal (i.e., an ideal generated by a regular sequence), then I is called licci.

When is an ideal licci? This is a classical question in commutative algebra. It is known that
Cohen-Macaulay ideals with height two and Gorenstein ideals with height three are licci. Here we
consider it in the case of squarefree monomial ideals generated in degree two. Such an ideal is
described as an edge ideal of a graph. Let G = (V(G), E(G)) be a graph. Then

I(G) = (ziz; | {i,j} € E(G)) €S = k[, |v € V(G)]

is said to be the edge ideal of G. Then we have:

Theorem (Classification of licci edge ideals).

Set g = height I(G). Then I(G)y, is licci if and only if G is isomorphic to either G4, Gy, G, or
G2 such that

I(G.) = ({Iiyi}lgigg)a

I(Gy) = (wivihi<icg {zipntaci<n);

I(Ge1) = ({xiyiti<icg—2, {Tj21}1<i<n, 2122, 2223, 2321),
I(Ge2) = ({miviti<i<g—3, 2122,%2%3, 2324, 2425, 2571).

after a suitable change of the variables.
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34 1y
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35 = IE

36 K K

37 &H UK

38 ¥E UK

Bs (R 1L X B %)% On Galois polynomials of degree p in skew polynomial rings of derivation
% — (Iﬂ [J_] j‘\‘ E ?j‘g) type II ....................................................... ]_0

BEZ  Let B be a ring of prime characteristic p, and D a derivation of B. Let B[X; D] be the
skew polynomial ring in which the multiplication is given by aX = Xa + D(a) (o € B). Let
f = XP?— Xa—bbe a polynomial in B[X; D] such that fB[X; D] = B[X; D]f. We shall determine
the automorphism group Auts(B[X; D]/fB[X; D]) under some assumptions, and we shall give a

condition f to be a Galois polynomial.

& 55 (X #8 £t B K)* Tensor of indeterminates and invariant theory -« -«« - ooooovo oo, 10

P2 High-dimensional array data analysis is now rapidly developing and being successfully applied
in various fields. A high-dimensional array datum is called a tensor in those communities. To be
precise, a d-dimensional array datum (aim..,id)lgij <m,; 18 called a d-tensor or an mj X - - - X mg-tensor.
A 2-tensor is no other than a matrix. For a matrix of indeterminates, that is, a matrix whose entries
are independent indeterminates, there are many results about the action of classical groups and the
ring of invariants under these actions. In this talk, we consider an m x n x 2-tensor of indeterminates
and the action of the product of special linear groups on the polynomial ring generated by the

entries of the tensor.

A F @& M oK H)Y TyIATTIVONYy FROIEEBME R ST 10

B We study the non-vanishingness of Betti numbers of edge ideals. Let G be a finite simple
graph. Then we can associate an ideal I(G) with G, which is called the edge ideal of G. We show
that the Betti number of I(G) does not vanish if G contains a set of complete bipartite subgraphs

with some properties, one of which is related to the 3-disjointness of edges of G.

# & (k¥R K T)* Hochschild cohomology ring of quaternion algebras « -« -« «vovveennn. 10

B We give an efficient bimodule projective resolution of the generalized quaternion Z algebra
. As a main result, we determine the ring structure of the Hochschild cohomology HH*(T") by

calculating the Yoneda products using this resolution.

1@ _— (% j( % ﬁ: éﬂ( IE) ﬁ On indicators Of Hopf algebras ................................... ]_5

B2 Kashina, Montgomery and Ng introduced the n-th indicator v, (H) of a finite-dimensional
Hopf algebra H and showed that the indicators have some interesting properties such as the gauge
invariance. I will talk about recent progress on the study of the properties of the indicators,
including (1) the cyclotomic integrality, (2) a formula for the opposite Hopf algebra, (3) a formula

for the Drinfeld double, and (4) a relation to the quasi-exponent.

39 1A REW (BINKRFEEE)! T7AL - TV IOIREOI B oo 15

B We give a theorem concerning direct summands of source algebras of block ideals. We also
show that the cohomology rings of tame blocks are the images of transfer maps from the cohomology

rings of their defect groups induced by direct summands of source algebras.
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= & g W (LB AHEEEE)E The McKay-Thompson series of Mathieu Moonshine modulo two ---- 10

T. Creutzig  (TU Darmstadt)

G. Hohn (Kansas State Univ.)

BE2E  In this note, we describe the parity of the coefficients of the McKay-Thompson series of
Mathieu moonshine. As an application, we prove a conjecture of Cheng, Duncan and Harvey stated
in connection with umbral moonshine for the case of Mathieu moonshine.

KB A & (BKZoHE) ! r-tilting modules over preprojective algebras of Dynkin type - - -« - - - - 15
B2 The notion of preprojective algebras is one of the important subjects in the representation
theory of algebras. On the other hand, the notion of 7-tilting modules was recently introduced by
Adachi-Iyama—Reiten. In this talk, we discuss 7-tilting modules over preprojective algebras. We
show that all support 7-tilting modules are given by maximal ideals. We also discuss the bijection
between the Coxeter group and support 7-tilting modules and their partial orders.

R H B = (3 K K & &) Extraspecial p-FEO IR ET Y =Dl Burnside BOIEFICDWNT

B Let E be the extraspecial p-group of order p* and exponent p where p is an odd prime. We
determine the mod p cohomology of summands in the stable splitting of p-completed classifying

space BE modulo nilpotence.

ot

H o (& B L& %) AR Chevalley B 2(h — 1)-deep 7277 = 1 M 2 S EEHIINELD
Loewy §|J ..................................................... 10

BEZE  Pillen proved that the Loewy series of PIMs for 3(h — 1)-deep weights for a finite Chevalley
group coincide with the Loewy series of the modules for the algebraic group extended from the
corresponding PIMs for a Frobenius kernel. Here we claim that this fact already holds for 2(h — 1)-
deep weights.

MO (L T @ %)F b— FROEDESIVERT 2E 2 MOBA L 10
(R LA )
& — (BHpEKRTL)

\}
7

IR E
m O

B2 Let @ be an irreducible (and reduced) root system of a finite-dimensional Euclidean space
V. In this talk, we will give a complete classification of the subspaces of V' generated by a subset
of @. Our classification of such subspaces was motivated by a classification theory of semisimple

“finite-prehomogeneous” vector spaces. We have counted such subspaces as distinct sets.

P o M8 AT (RLeE K REE) Y Primitivity of group rings of locally freely productable groups - - - - - - - 10

BE2Z  Let R be a ring with the identity element. Then R is right primitive if and only if there
exists a faithful irreducible right R-module Mpg. If a group is finite or abelian, then the group
ring of such groups can never be primitive. In this talk, we first define a group with a certain
local property which is a generalization of a locally free group, and we next introduce primitivity of
group rings of their groups. Our main result is as follows: Let G be an infinite group which has a
free subgroup with the same cardinality as G itself. If for each finitely generated proper subgroup
H of G, there exists € G such that < H,z > is the free product Hx < x > of H and < z > in G,
then the group ring K G is primitive for any field K.
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BEZE A canonical system of basic invariants of a finite reflection group is a system of basic
invariants satisfying certain differential equations. The system relates to mean value problems for
polytopes. An algorithm to compute the system was known but is not effective for finite reflection
groups of high-rank. Some researchers construct canonical systems for finite irreducible reflection
groups except type E. We give a canonical system explicitly for any finite irreducible reflection

group.

14:15~15:00

47 4 M B 3 (KBRTAIERE)® A congruence property of Igusa’s cuspform of weight 35 -« -« -+ .- 15
LR WM GOEOR AT
E M R % (8K % 1)
BEEE  Igusa gave a set of generators of the graded ring of degree two Siegel modular forms. In
these generators, there are four even weight forms ¢y, ¥g, X10, X12, and only one odd weight form
x35.- Here @y is the normalized Eisenstein series of weight k and xj is a cusp form of weight k.
A purpose of this talk is to introduce a strange congruence relation of odd weight cusp form Xss,
which is a suitable normalization of y35. As a tool to confirm the congruence relation, a Sturm
type theorem for the odd weight case is also given.
8L E B W K M) GL(2) ORA L BRONMED TIIOREATEIES O 10
Bt Ramakrishnan and Rogawski gave an asymptotic formula for a mean of central L-values
attached to elliptic holomorphic cusp forms with prime level as the level tends to infinity. Tsuzuki
proved a result similar to that of Ramakrishnan and Rogawski for Hilbert cuspidal waveforms with
square free level. In this talk, we generalize Tsuzuki’s asymptotic formula to Hilbert cuspidal
waveforms with arbitrary level.
49 ER®JIZFE T (B K ® T)! Central values of standard L-functions for Sp(2) -« --ovovvvnns 10

2L We show that the central values of standard L-functions for Sp(2) to compute the SL(2) x
SL(2)-period of the residue of minimal parabolic Eisenstein series. First, we want to prove some
analytic properties of minimal parabolic Eisenstein series of weight k and degree 2 and clearly
express the residue of it. Next, we compute the period the residue to give the central values of

standard L-functions.

15:15~15:30 2013 4FJE (5 16 I) FOECAE G

15:30~16:30 FFn
Ol ED SR (R OK B PR W REOETG

BEZE  In this talk we will review the recent development in the representation theory of W-algebras.

16:45~17:45 Reiag

i %

Bk (st K )P REIRE LAY
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b 55 (K28 BEED S5 LT 2 Be i DiRAEHD TEERICDOVNT e 10
RN CLUE v )

B2 Let F(x) be a number-theoretic error term. In this talk, we shall consider the properties of
the function ) _
with 0 < o < 1.

E(n+a)* — [ E(t)*dt, where k is a positive integer and o is a positive number

A (BRZTEE) . BUKCBIT 2 AT R, U a—T 1 )VBIBOE S FIOFHEICDOWT -+ 15
B(5 A6 K B

B2 In a number field degree n, Landau examined partial sums of the Mobius and Liouville

functions. We will reconsider them.

R (BB AR KBNS I B BIE S (E) D EBR - 10

B2 We prove supremum of the function S;(T), defined by the integration of the argument of
the Riemann zeta-function. The supremum of S(T') have already been obtained by Karatsuba and

Korolev. Our result is based on that Karatsuba and Korolev result.

o (B RZtEH)  Riemann A N TO Hardy BI O SREERIEOZESE) ..o 10

B We shall show a new formula for the higher derivatives of Hardy’s function, and discuss the
zeros of their functions under the Riemann hypothesis.

B # (B K & %)! Complete asymptotic expansions for generalized Epstein zeta-functions

Bt Complete asymptotic expansions associated with the generalized Epstein zeta-function
Yz2(s;a,b; u,v; z) when the parameter y = Sz tends to +oo are presented. Our main formu-
lae yield various consequences, for e.g., i) its proof clarifies the key ingredients by which the
functional equation of ¥zz2(s;a,b; pu,v;2) is to be valid; ii) the limiting case s — 1 of our main
formulae allows us to unify the (classical) first and second limit formulae of Kronecker, while other
specific cases naturally reduce to several of their variants which assert the closed form evaluations of
Y72(8;0,0; p,v;2) at s =m (m =2,3,...) and of (0/9s)Yzz2(s;a,b;0,0;2) at s=—n (n=0,1,...).

M Bl — (BRZTEIE) Y BHOD AT RICDUNT - ooe e 10

BEEE We introduce an algorithm which represent any real number as an alternating series of
rational numbers. That algorithm is a generalization of the alternating-Sylvester series and has
the same properties as that. In addition, we construct the real numbers by our alternating series
representation. Our method is similar to that of Arnold Knopfmacher and John Knopfmacher.

However, our proofs of the algebraic properties of the real numbers are achieved by a general lemma.
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Al — (BKZTHI) Euler Zagier B “FH-U— ZBIEOE oo 10
o (R ZuBE)
£ — (BKRZTEM)

B Let 51 = 01 + it and sy = 09 + it with 01,02, € R. For certain o; and o4, we prove the
mean value theorems for Euler double zeta-function (2(s1, s2). Our results suggest the existence of

an analogue of the critical line for (a(s1, $2).
O GO ARAENT)! B 2 EL—2EOFIEM/A L Ramanujan ¢ Bernoulli (D

PEEE We give some restricted sum formulas for double zeta values of even weight. We also
prove that an obtained restricted sum formula yields Ramanujan’s identity for sums of products of

Bernoulli numbers with a gap of 6, and vice versa.

T4 GE & KH T 2BV —AHOD 2-order & 3-order [ DUWNT cvvvevriveeennnnn.. 10
E o GO EHET)

BE%  Poly-Bernoulli numbers were introduced and studied by M. Kaneko as a generalization of
classical Bernoulli numbers. He clarified the p-divisibility of denominators of di-Bernoulli numbers.

We plan to talk about 2 and 3-orders of di-Bernoulli numbers.

o (EEARAET)! 4BV —ZEO/ST A= FEMARICDNT - 10

BEEE We give a parameterized generalization of the sum formula for quadruple zeta values. The
generalized formula has four parameters, and is invariant under a cyclic group of order four. As
applications, we also obtain weighted sum formulas for quadruple zeta values, which contain some

known and new results.

ok (Bh AT oK T ZEO—V—ZIETN 15
i (KB T K T)

P2 We introduce the poly-Cauchy polynomials which generalize the classical Cauchy polynomials
and numbers, and investigate their arithmetical properties. These polynomials are considered as an
analogue of poly-Bernoulli polynomials that generalize classical Bernoulli polynomials and numbers.
Moreover, we consider the zeta functions which interpolate the poly-Cauchy polynomials. The values
of these functions at positive integers can be expressed by using the polylogarithm function or the

truncated multiple zeta star values.

#oE (L K I MID* modpZEY—ZMHICHT % Bowman Bradley OFF -« oo ooont 10
/n:\ ? (j-L lJ\H E j( I)

P& The Bowman Bradley theorem asserts that the multiple zeta values at the sequences obtained
by inserting a fixed number of twos between 3,1,...,3,1 add up to a rational multiple of a power of
m; its counterpart for multiple zeta-star values has been proved by Kondo, Tanaka, and the speaker.

We show that a similar result holds for mod p multiple zeta(-star) values defined by Zagier.
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62 /B FON (BB 8K T )+ p #EZE Dedekind F10D Knopp BT - - oo 10
B2 We consider multiple Dedekind sums from p-adic point of view. We define p-adic multiple
Dedekind sums by means of Bernoulli functions and construct p-adic interpolating functions for
the sums. Then we deduce Knopp type identities for the sums and for the interpolating functions,
which are generalizations of Knopp’s formula for the classical Dedekind sums. We also show
generalizations of Subrahmanyam’s formula, which is known to be equivalent to Knopp’s one.

14:15~16:45

63 1 B IE % (K il @ ®&)* Fibonacci BHNICDOWTOHZ T oo 10
BEE We propose some conjecture on the number of Fibonacci primes less than or equal to n-th
Fibonacci number.

64 < 7t (H K # T)! Transcendence of real numbers related to the S-expansions by Pisot and

65 37
66 5
67 1L
68 H

Salem numbers ................................................ 1 5

BEZL  In this talk we consider arithmetical properties of real numbers of the form f(s,;3) =
oo o snB7™, where s, (n=0,1,...) is a bounded sequence of nonnegative integers and f3 is a Pisot
or Salem number. In particular, we give new criteria for the transcendence of such values. We also
investigate the digits of S-expansions of algebraic numbers in the case where § is a Pisot or Salem

number.

Y E O GL AT K B I SN L M OIS DT 10

BEE  We generalize the original result of Erdds by proving the linear independence over Q of a set

of certain Lambert series containing Erdés—Borwein constant.

A IE # CGE T ok ) BEAAE FCEZF DB CHKZEIITDWT - 15

PEE We establish a necessary and sufficient condition for all zeros of a self-reciprocal polynomial

to lie on the unit circle.

E M & T R Foyz7ZEANEHZERENFEZE - 10

BEZE  In a series of papers, Stephen P. Humphries defined and investigated certain operators
to determine the geometric and algebraic intersection number functions associated to a simple
closed curve on a surface. A prominent role was played by Chebyshev polynomials. We are
particularly interested in number theoretical aspects of his results. Specifically, he indicated some
connections between Chebyshev polynomials and twin primes. We give short proofs of some key
results of Humphries’ by using Chebyshev polynomials of the third and fourth kinds and cyclotomic
polynomials. We also give counterexamples to a conjecture of his.

B (BHAREAMAR) * An application of a remainder represented by a splitting behavior - - -- 15

P2 We may discuss a splitting behavior of polynomials at primes. We defined a remainder of
aP — x divided by u(z). We used this, we obtained an answer of question. And we may discuss an

application of a remainder.



19

e

PEhR 2013/2/1

69 & H 5 O GOREE-EAHT) . KRSEUADKEE —RIEKIADHNEEOIEA R DONT e 10

70

71

72

o
m |

I

=
=

BEZE  In this talk, we consider indivisibility of relative class numbers of CM quadratic extensions.
For a fixed totally real number field F which is a Galois extension over Q and a sufficiently large
prime number p, we show that there are infinitely CM quadratic extensions over F' whose relative
class numbers are not divided by p. To obtain the result, we use Hilbert modular forms of half-
integral weight, these diagonal restrictions and Sturm’s theorem. Our method is a generalization of
Kohnen—-Ono’s method.

Wl &7 (T % TR BIEEERIIRED j RZERIT DT o e 15
w (v oK % )

B2 We consider the p-invariant of the “tamely ramified Iwasawa module” for Z,-extensions of

imaginary quadratic fields.

20 (K )Y BT good reduction & & 3 XK EDOMEHERERICOWT <o 10

BEE It is known that there is no elliptic curve over Q having good reduction everywhere by J. Tate.
Concerning the existence or nonexistence of elliptic curves having good reduction everywhere, we
have many results for quadratic fields. In this talk, I will concentrate on the case of cubic fields
and report on the following results: (1) nonexistence of such elliptic curves over certain cubic fields,
which extends a result due to Bertolini-Canuto, and (2) the construction of certain infinite families

of cubic fields over which such elliptic curves exist.

BH # (57 # K F)! Krull-Schmidt theorem fails for dimension 5 -« ««««ccrrerreeeeaan.. 10

o g — (L K H)

BEZE  Let G be a finite subgroup of GL(n,Z) and Mg be the corresponding G-lattices, i.e. finitely
generated Z-free Z[G]-module, of rank n. Theorem. (i) When n < 4, the Krull-Schmidt theorem
holds for M¢. (ii) When n = 5, the Krull-Schmidt theorem fails for M if and only if G is one of
the 11 groups as in [HY, Theorem 4.6]. (iii) When n = 6, the Krull-Schmidt theorem fails for Mg
if and only if G is one of the 149 groups as in [HY, Theorem 4.6]. See [HY, Section 4], A. Hoshi,
A. Yamasaki, Rationality problem for algebraic tori, arXiv:1210.4525v3.

73 0l E — = ok EH)E (256 ORED isoclinism family - e 10

B We found that 56092 isomorphy classes of the groups of order 256 are divided into 714
isoclinism families. Three invariants, used for the separation of isoclinism families for the groups
of order 128, are not sufficient for the groups of order 256, and we found the fourth invariant to

complete the separation of 714 isoclinism families.
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1 22 R FOBEREEROEER 5
(Oval Research Center)

BEZ We know there are many theorem in history. For example, there are Papus, Meneraus,
Pascal, Simson, Napoleon, Morley, Fractal, etc. We show attached theorem of them as researching
saround them. These theorem is somehow similar researches as adding new conditions to famous

theorem-composition.

i fORRRE AT OIRE 2 g, ¥R 5 AD 2 DOMEREEM & —i =4
(Oval Research Center) JE0D 6 AR s Bl O MERRHE SE L ARER KIS DWVT - 5

BEE We show the title context using CAD figures and one proof of area theorem by some output

results of Maple soft Promram Code.

3 K ¥ f ¥ (%8 % Bt)  About rigidity and infinitesimal rigidity of Polyhedron - -« -« ... ... 10

BE2Z  Square pyramid is rigid, but the polyhedron excluding the bottom there is flexible. This
paper is consider about rigidity and infinitesiml rigidity of Polyhedron. December, 1992 “the
polyhedron which infinitesimal flexible however has rigidity exists” I discovered the theorem under
a captain Mr. Osamu Kobayasi. (figure 1) Then, while it was careless, the point was exceeded to
Mr. Kuan of China, but since the example was different, it carried out by noticing that there is
another meaning later. First, “does an infinitesimal flexible polyhedron exist at 2 or n points in one
motion?” The conjecture was considered. (figure 2) Behind, the polyhedoron foldable at both ends
which moves very truly and near flexible polyhedron were discovered from the little cause in 2005
or 2006. (figure 3)

4 Ok T A (ERTABERE ! SRR OFEEUEI « oottt 10

B2 This divergence theorem of a triangular integral demands the antisymmetric symbol to
derive the inner product of the nabla and a vector. Replacing a cuboid (a rectangular solid) by a
tetrahedron (a triangular pyramid) as the finite volume element, a single limit is only demanded
for triple sums in our theory of a triple integral. The divergence theorem of a triangular integral
is derived by substituting the total differentials into our new method of a triangular integral. We
thus infer that our new method of a triangular integral must be the inverse operation of the total

differential.

5 m1 H OE B (fE B K 1) IR RN OE FEhE 2 2D (B) RS E IHE T O KA
TR I (A U 5 H R 10

BEZL We characterize the homogeneous real hypersurface M of type (B) having two constant
principal curvatures in a complex hyperbolic space CH™(c¢) by investigating its contact form 7, its

shape operator A and the extrinsic shape of some geodesics on M in the ambient space CH™(c).
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BT OE B (kB KB )P EESEEEMEAND (Ay) BIMUNEEEm ORI 10
AOKRK—® (E 8 K T)
B2 We charactrize minimal real hypersurfaces of type (JrmA,) in the class of all minimal real
hypersurfaces in a complex projectice space by investigating extrinsic shapes of their geodesics.
7 ko (R KB R) 3TN O EOBRIRETR - 15

P2 From the equations of Gauss and Codazzi-Mainardi, we can obtain an over-determined
system on a surface with nowhere zero principal curvatures in a 3-dimensional space form. The set
of solutions of this system is determined by the first fundamental form and principal distributions.
Referring to results which were already obtained in the case where the ambient space is Euclidean,
the speaker has obtained results with respect to over-determined systems on surfaces in other

3-dimensional space forms.

= o P (R s OK ) 8T - )V I — D ERADYEIY R SRR D ZARRO KIBEIRMTR - -+ 10

BEE We study lightlike paracomplex submanifolds of parahermitian manifolds and thier lightlike
transversal bundles. In particular, we prove that if the paracomplex structure of the ambient space
induces the identity endmorphism of the radical distribution, then there exists the global lightlike
transversal bundle, which is uniquely determined with respect to a screen distribution and a screen

transversal bundle of the lightlike submanifold.

AN E 2 (R LR B JEa o8y AR O & 2 O EREMmOE 15

B2 Recently we obtained a Cartan type identity for certain kind of curvature-adapted isopara-
metric hypersurfaces in symmetric spaces of non-compact type. This identity is a generalization of
Cartan—D’Atri’s identity for curvature-adapted (=amenable) isoparametric hypersurfaces in rank
one symmetric spaces. The proof is performed by showing the minimality of a focal submanifold of
the complexfication of the hypersurface. Furthermore, by using this identity, we showed that such

curvature-adapted isoparametric hypersurfaces are principal orbits of Hermann actions.

KO R T K T) UL ODEMRAETH BT e 10

2% Shiohama and Takagi proved that a complete surface one of whose principal curvatures is a
non-zero constant in the Euclidean 3-space is either totally umbilical or umbilic-free. In this talk, we
introduce a generalization to a class of surfaces with admissible singularities, so-called wave fronts.
More precisely, we show that a weakly complete wave front one of whose principal curvatures is a
non-zero constant in the Euclidean 3-space is either totally umbilical or umbilic-free. Moreover, as

a corollary, we prove the orientability of such wave fronts.

®EE — e Kk )RR - Dy Z—ZE BN OZER-NER D ZARAICIA o TN DR 5 AT
fle BE 22 2B (b K B 15

BEE  Anti-de Sitter space is the Lorentzian space form with the negative curvature. In this talk
we consider lightlike hypersurfaces along spacelike submanfolds in anti-de Sitter space with general
codimension. Especially, we investigate the singularities of lightlike hypersurfaces as an application

of the theory of Legendrian singularities.
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12 ff B F % (b K H)P OREF - Vv 2—ZENOZEm Bt moME B o 15

BEZE  In this talk, we consider spacelike hypersurfaces in anti-de Sitter space. Especially, we
investigate the geometric meaning of the singularities of both the anti-de Sitter Gauss image and

the anti-de Sitter evolute from the view point of the Lagrangian/Legendrian singularity theory.

14:20~15:20
13 ZE Ok ® (5K BCHE ) EHES S A VEM EOKMEFESOT YA S KBRS 15

BEE A great antipodal set is a generalization of antipodal pair on a sphere. In this talk, we give

a new characterization of a great antipodal set on a complex Grassmannian space by design theory.

14 % (B K T)* Coxeter polyhedra in hyperbolic spaces -« «««vvvevveeoiee .. 15

BEZE A right-angled polyhedron is a kind of Coxeter Polyhedron. Vinberg showed that there are
no compact right-angled polyhedra in the hyperbolic n-space H™ for n > 5. This means that any
right-angled polyhedron of finite volume in H" for n > 5 must have at least one cusp. I provide lower

bounds on the number of cusps of right-angled polyhedra of finite volume in H" with n =6,--- ,12.
15 & 7 = (B & K av7 b))l — FRFRZEROFERR CRIEAZBERORTE & G ik

BEE  Let M be a compact irreducible Hermitian symmetric space. We determine the full group of
holomorphic and anti-holomorphic transformations of M. Also we characterize it as the automor-

phism group of a G-structure on M, called a generalized conformal structure.

15:45~16:45 Reilaig

TrAVeTAIY b OEERCT-HEERTIC X B B T O L
(7 K H)

P2 We will talk about a method for discretization of surfaces that preserves certain differential
geometric structures of the surfaces, with relations to preservation of properties of the underlying
integrable systems. The method is based on: 1) restricting to types of smooth surfaces that have
underlying integrable systems structures 2) noting that such surfaces have associated families of
flat connections 3) then discretizing those connections 4) then using the discretized connections to
determine the resulting discrete surfaces. The final conclusion will be a theory for general discrete
linear Weingarten surfaces in 3-dimensional spaceforms. This is joint work with F. Burstall and

U. Hertrich-Jeromin.

3H21HCOR) EAIES

9:20~11:50
16 & & 2 G K HE)E EAR T AV a RS VERRICBI BRIV Y v 2 RIVE S 2R
T 1A e 1V N 15
M2 A Sasaki-Einstein manifold is a Riemannian manifold M whose cone C(M) is a Calabi-Yau
manifold. A submanifold X in a Sasaki—Einstein manifold M is a special Legendrian submanifold if
the cone C(X) is a special Lagrangian submanifold in C(M). In this talk, we will see some results

of deformations of a special Legendrian submanifold.
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17 W H 2N KB GR db K B)* Coassociative S0 ZERRD EARIIRERL - oo vovvee 10

18 AR &

19 A K

BEZE  The notion of coassociative submanifolds is defined as the special class of the minimal
submanifolds in G» manifolds. We construct coassociative submanifolds in R7 and the anti-self-dual

bundle over the 4-sphere by using the symmetry of the Lie group action.

oKk (H K 0 B)* Taub-NUT ZIED Ml - oo oo 15

B We introduce a generalizations of Taub-NUT deformations for large families of hyperkihler
quotients, which is already known to be defined for toric hyperkahler manifolds and ALE spaces of
type Dy.

H?R‘

§o2 (R K % #)' Kihler sHEOZEM O, Calabi BNEIA L Donaldson - ARRZEED
£ e L Vi 15

P2 Given a polarized Kihler manifold, we show that the algebraic norm of a test configuration
equals to the norm of tangent vectors of associated weak geodesic ray in the space of Kahler metrics.
Using this result, We may give a natural energy theoretic explanation for the lower bound estimate
on the Calabi functional by Donaldson and prove the analogous result for the Kéahler—Einstein

metric.

20 KBEBMBE (B Kk B T)f ZHT—MR—EHEOH UV 15

21 B H

P2 We constructed a one-parameter family of Riemannian metrics on the non-trivial S2-bundle
over S2. In a certain sense, these metrics are the counterpart of the one-parameter family of natural
product metrics on the trivial S%-bundle over S?. Every metric in the family has the following
properties: (i) its isometry group contains the special unitary group SU(2), (ii) the projection as
fiber bundle is a Riemannian submersion with totally geodesic fibers onto the round 2-sphere of
some radius, and (iii) it has constant scalar curvature. We observe some of these metrics are unique

constant scalar curvature metrics in their respective conformal classes up to constant multiplication.

X (HALKEE YTV T 0w I EREDDHMED S-FAERICONT e 15

2% Using a technique developed in a joint work with M. Furuta and T. Yoshida we give a for-
mulation of S'-equivariant index theory for a prequantized symplectic manifold with a Hamiltonian

Sl-action. We explain the difference between our index and the index defined by M. Braverman.

22 R FHL (L K H)! Multi-point virtual structure constants and mirror computation of C'P2-

B ok

DL X TOAEL -+« o e e 10

(ERmEHEREEREE > 2 —)

BEZE  In this talk, we introduce multi-point virtual structure constants for the mirror computation
of Gromov-Witten invariants of CP2. These constants are defined as the intersection numbers of
the compactified moduli space of quasi maps from CP' to CP? with 2 + n marked points. Some of
the generating functions of these invariants correspond to the mirror maps and the other generating
functions are translated into the generating functions of genus 0 Gromov-Witten invariants of C' P?.

We also discuss the mirror computation of the open Gromov-Witten invariants of C P2.
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A (R 5 E K B! EARAYZR recursion operator DRERL E RIS DNT - v v 10
B OPR (B R OB OK HY)

BEZE It is known that a vector field X is separable, integrable and Hamiltonian for certain
symplectic structure when X admits an invariant, mixed, diagonalizable tensor field T' with
vanishing Nijenhuis torsion and doubly degenerate eigenvalues without stationary points. Then,
the vector field is a separable and completely integrable Hamiltonian system. The operator T
is called a recursion operator. Now, we consider geodesic flow on n-dimensional sphere S§™ and

pseudo-Riemann metric as a concrete example, and we constract another recursion operator T

from T.
M 7R (%% T K)* BEBRETOMRE - oo e 10
®H® I X

B On a Kihler manifold we consider trajectory-spheres which are formed by trajectory-segments
of arclength r under influence of Kéahler magnetic fields. We show comparison theorems on norms of
hole components of magnetic Jacobi fields, and give estimates of area elements of trajectory-spheres

under some assumption on sectional curvatures.

13:00~14:00 FEnEkE
oA B A 7 GREHERE )Y a2 87 MRRZER O HifE S & 2R D 2 A DY

BEZ In my recent joint work with Hiroyuki Tasaki we proved that the intersection of two real
forms in a Hermitian symmetric space of compact type is an antipodal set, in which the geodesic
symmetry at each point is the identity. We also determined the intersection numbers of two real
forms. One of our main ideas is making use of induction on polars, which are connected components
of the fixed point set of a geodesic symmetry. Induction on polars is effective in both general
arguments and case-by-case arguments. An antipodal set and a polar were first introduced by
B.-Y. Chen—T. Nagano. In this talk I will give a brief survey of Chen—Nagano’s theory on compact

symmetric spaces and then I will explain our results.

3H22H (%) RIS

9:30~11:30
25 i H B (R de K% )4 2 EFFET D ZRAE —fRbE N7z Chen TR - oo 10

BE2 We consider a biharmonic properly immersed submanifold M in a complete Riemannian
manifold N with non-positive sectional curvature. Assume that the sectional curvature KV of N
satisfies KV > —L(1 +distn(+,¢p)?)% for some L > 0,2 > a >0 and gy € N. Then, we prove that
M is minimal. As a corollary, we give that any biharmonic properly immersed submanifold in a
hyperbolic space is minimal. These results give affirmative partial answers to the global version of

generalized Chen’s conjecture.

B (R AL K1 )P ERZEREND 2 ERS TS D7 VD2 10
F (LKREREH)

BEE We give the necessary and sufficient conditions for Lagrangian submanifolds in Kihler
manifolds to be biharmonic. We classify biharmonic PNMC Lagrangian H-umbilical submanifolds
in the complex space forms. Furthermore, we classify biharmonic PNMC Lagrangian surfaces in

the 2-dimensional complex space forms.
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27 Myt # B (b Kk # T)* Curvature pinching for complete submanifolds - -« -« oot 10

28 B A

B2 Complete classifications for a complete Kaehler submanifold M,, with the scalar curvature
p > n? in a complex projective space and for a complete totally real minimal submanifold with
nonnegative sectional curvature in a complex projective space are given, so that a conjecture of K.

Ogiue are resolved.

=R (KB B 7 ANV R =TT T O— Rt & EEEEEEEZE O Property A - 15

BEZE 1 will introduce a generalization of expander sequences. An expander sequence is finite
graphs which are highly connected in some sence. A sequence of weighted weak expander spaces
will be defined. I will also review several notions related to amenability for discrete groups and
metric spaces. Property A can be regarded as amenability for discrete metric spaces. It is proved
that for a metric space X the following are equivalent: (i) there exists a sequence of weighted weak

expander spaces inside X, (ii) X does not have property A.

29 A Z E F (K % B ZRAOMIEZER EORRF—RRERITONT oo 20

B>
HHHR

ST

Bt We give the definition of LP-convergence of tensor fields with respect to the Gromov—
Hausdorff topology and several fundamental properties of the convergence. We apply this to
establish a Bochner-type inequality which keeps the term of Hessian on the Gromov—Hausdorff limit
space of a sequence of Riemannian manifolds with a lower Ricci curvature bound and to give a

geometric explicit formula for the Dirichlet Laplacian on a limit space defined by Cheeger—Colding.

BOCR oKk )Y T AT R NR I OMER 20
— (=  k H)
(R W K )

i

BEE We recently established a Toponogov comparison theorem for Finsler manifolds, in the
manner of radial curvature geometry. Here, we consider the situation that the radial flag curvature
is bounded below by the radial curvature function of a non-compact surface of revolution, the edge
opposite to the base point is contained in a Berwald-like region, and that the Finsler metric is

convex enough in the radial directions in that region.

14:20~15:20 Feilag

J. Viaclovsky f Critical metrics on connected sums of 4-manifolds
(Univ. of Wisconsin, Madison)

15:40~16:40 FEn

LYNIRT

(B T K T)! Rtk & HEE B DR

Bt The notion of statistical manifold was introduced by statistician Lauritzen. Later, an
equivalent definition was given by Kurose in terms of a Riemannian metric and an affine connection.
It is known that, under suitable conditions, a statistical model has a statistical manifold structure.
Such a manifold structure is closely related to geometry of estimating functions. In this talk, I will
give a short summary of geometry of statistical manifolds and estimating functions. Then I will

talk non-integrable generalization of statistical manifolds.
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9:30~12:00
1 #8 A B 2 (740 HR)* N-fractional calculus of the function f(z) = ((2—b)?—c)~3 and identities

2

3

=i
=

&l 40

£
K

U
M

P2 In this article the N-fractional calculus of the function in title is discussed by the calculation
in the manners (((z—b)2—c)~*- (2 —b)? —¢), and ((((z—b)? —¢)~3)1),_1. Moreover some identities
derived from them are presented.

One of them is shown as follows for example, > =, %Sk = (1 — S)G(k,v,0) —
29G (k, 7, 1) +7(7 = 1)G(k, 7, 2) where G(k,v,m) = Y52, HELEEB=m) 6k (ID(2k 48+ —m)| <
00) 8 = =2, 1S] <1,I(--+); Gamma function and [Alp = AA+1)--- (A+k—1) =T(A+k)/T(})
with [Ag] = 1. (Notation of Pochhammer)

75 (BHRARESHET) ! ESZEROEWEIEL oo 15

BEZE  Let {p,(t)} be orthogonal polynomials with positive leading coefficients and d,, the maximal
zero of p),(t). The inverse of the restriction of p,(t) to [d,,o0) is called the principal inverse of p,
and denoted by p; . We show it has an analytic continuation to the upper half plane that is a Pick

(or Nevanlinna) function.

B (I # KB T)! Coefficient estimates for Schwarz functions « -« «« - vevveeeenne . 15
% ok (o # K HT)

et e the class of functions w(z) of the form w(z) = k2" which are analytic an
W2 Let B be the class of functi f the f bz* which lytic and

k=1
|w(z)| < 1in the open unit disk U= {z € C: |2| < 1}. Then we call w( ) € B the Schwarz function.

Also, let P dnote the class of functions p(z) of the form p(z) =1+ Z 2" which are analytic and
=1
Re(p(z)) > 0 in U. In the present talk, we discuss new coefficient estlmates for Schwarz functions.

7% K (OF # K # T)f Coefficient estimates for a certain class concerned with arguments of

A i N e o) B £ O P 15

B2 Let A denote the class of functions f(z) of the form f(z) = z+ > -, a,2" which are analytic
in the open unit disk U = {z € C: |z| < 1}, and let P be the class of functions p(z) of the form
p(z) = 1+ > 72, cxz" which are analytic in U and satisfy the condition Re (p(z)) >0 (z € U). In
the present talk, we discuss the coefficient estimates of functions f(z) € A satisfying f/(z9) = 0 for

some zg € U.

5 P4 fi A — (B # K T)! Notes on a certain class of analytic functions « -« -« vvovveneenn.. 15
e f1 E % (Gf & KHET)

BEZ  Let A be the class of analytic functions f(z) in the open unit disk U. Furthermore, the
subclass B of A concerned with the class of uniformly convex functions or the class S, is defined.
By virtue of some properties of uniformly convex functions and the class S, some properties of the

class B are considered.
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6 = K A1 HE GF # K # T)! Starlikeness of order « for certain class of analytic functions - - -« - - - - 15
B fl E OE GL & KD

e Let A denote the class of functions f(z) of the form f(z) = 2+ 3 ax2”* which are analytic
k=2
in the open unit disk U = {z € C: |z| < 1}. Also, let T be the class of functions f(z) € A

()

In the present talk, we discuss starlikeness of order « for f(z) € 7x.

which satisfy the inequality <1 (z € U) for some complex number A

with A # 0.

7T E (AR Ty R Rz BT A ERTERICE T A SRS ER I DWT 15
N 2 (T ' K 1)

Gy

PE2  In this talk, we shall solve the first boundary value problem of the biharmonic equation for
the half-space with respect to slowly growing and regular boundary functions. The relation between
a particular solution and certain general solutions of this problem will be discussed. A solution of

this boundary value problem for any regular boundary functions will also be given.

8 IF [ 8l H8 (5U#5 e K B! FHA] Hardy-Orlicz ZERIICDUNT oo 15
T. Kilpeldinen (Univ. of Jyvaskyla)
P. Koskela (Univ. of Jyvaskyla)

2% Given a P-Brelot harmonic space, we show that various vector spaces of harmonic functions

coincide if and only if they are finite dimensional.
9 K M (N o R BEEEREONVT S VZER EOT— T v IERE LNV T IVIERSE

BEZ  In this research, we study the Hankel operators on the Bergman spaces with the closed

range. And we will talk about Toeplitz operators on the Bergman spaces with closed range.

14:20~15:40
10 K K IE 8 (SUAANMESE)! J(f)U{oo} C C A Sierpinski 71— b & 753 BEEEKEICOWT - 15

2L Let f be a transcendental entire function and J(f) its Julia set. Under some conditions, we
show that J(f) U {oo} C C is a Sierpiniski carpet. Also we show that there exist transcendental

entire functions with arbitrarily small growth which satisfy the above conditions.

11 # F Wl JA (B K B T)f XAvIao—EWleToS VAF—ERAZELDOBRICDWVT oo 20

Bt Being a Strebel point gives a sufficient condition for that the extremal Beltrami coefficient
is uniquely determined in a Teichmiiller equivalence class. We consider how Strebel points are
characterized. In this talk, we will give a new characterization of Strebel points in a certain subset

of the universal Teichmiiller space by a property of the Grunsky operator.
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12 WMZEEE L RKE D) J—<ED Veech IERIRDEAIBICOWNT v ovieien 15
B We give upper bounds of the numbers of holomorphic sections of Veech holomorphic fam-
ilies of Riemann surfaces. The numbers depend only on the topological types of base Riemann
surfaces and fibers. We also give a relation between types of Veech groups and moduli of cylinder
decompositions of flat surfaces.

13 /N &R K& A P ALOEE 20V VHEDBEHRICDONT e 15

BE2 We construct a degenerate family of Riemann surfaces of genus two constructed as double
branched covering surfaces of a fixed torus. We determine its singular fibers and holomorphic

sections.

16:00~17:00 FEnEk
IS k& (BALZOHH) ! Zaleman ORSE L EE YR

BEE For a given family of holomorphic maps on a plane domain, Zaleman’s lemma gives an if
and only if condition for its non-normality. In this talk we apply this lemma to one-dimensional

complex dynamics to characterize its chaotic locus (the Julia set), and explain its applications.

3H23H () 5B VI &5

10:00~12:00
14 t % B F (B esM & E) " Bottcher coordinates for polynomial skew products - -« -« v - v e et 15

PE2E We generalize the Bottcher’s theorem to polynomial skew products: under one condition a
polynomial skew product is analytically conjugate to the associated monomial map on some region

near infinity.

15 % JR A1 7 (BrFEEsfi@m®)? A construction of an invariant surface for an indeterminate point of

rational mappings .............................................. 15

BEZE  In this talk, consider a local dynamical structure of a rational mapping F of P™ near the
set I of indeterminate points of F'. In general, after we blow up P" a finite number of times, we
arrive at a variety X and a birational isomorphism of X with P™ such that the induced rational
map F:X 5 Pris regular.

Assume that the dimension of I is n — 2. Under certain condition, by using a sequence of blow
ups, we can construct a surface V' which contains I and is invariant by F. Moreover, we consider a

specific rational mapping F' and give the Taylor expansion of a defining function of V.

16 A& H ® J& (&K% T K T)% Distortion theorems for linearly invariant families -« «-- ovoonv.. 15

B OHE 3 B (LN E KT

G. Kohr (Babes-Bolyai Univ.)
P We give a distortion theorem for linearly invariant families on a homogeneous unit ball B of
a finite dimensional complex Banach space X. The exponents in the distortion bounds depend on
the Bergman metric at 0. Further, we introduce a new definition for the trace-order of a linearly
invariant family on B, based on a Jacobian argument. We also construct an example of a linearly
invariant family on B which has minimum trace-order and is not a subset of the normalized convex
mappings of B for dim X > 2. Finally, we prove a regularity theorem for linearly invariant families

on B.
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17 B & 55 (b ¥ K H)* The maximal ideal cycles over complete intersection surface singularities
ﬁ }:L % ([J_[ ﬂé j( f@ I) Of Brieskorn type .............................................. 15

BEZ For a complete intersection surface singularity of Brieskorn type, we give concrete descriptions
of the maximal ideal cycle and the fundamental cycle on the minimal good resolution space. Then

we provide a condition for these cycles to coincide.

18 & B f 17 (R K B 1)t Zy~x—fhEoOHE FO _EBE LIV NIV NEY 2T —BE - 15

BEZE  In this talk, we shall give a simple defining equation of a Kummer surfaces on the Humbert
surface of invariant 5 with 2 complex parameter. The period mapping for this family has an

expression of double integrals of an algebraic function on chambers in R2.

19 /& Z (K K % #E)* Minimal singular metrics of a line bundle admitting no Zariski-decomposition
.............................................................. 10

BEE We give a concrete expression of a minimal singular metric of a big line bundle on a
compact Kéhler manifold which is the total space of a toric bundle over a complex torus. In
this class of manifolds, Prof. Nakayama constructed examples which have line bundles admitting
no Zariski-decomposition even after any proper modifications. As an application, we discuss the

Zariski-closedness of non-nef loci and the openness conjecture of Demailly and Kollar in this class.

20 B 32 E Ol BARFEBE) )< UEIC K SEREMGEE LD 3 X MkA LOIE CR BERROEE
1ot e LV 15

B We give an example of a compact Levi-flat CR 3-manifold with a positive-along-leaves CR
line bundle which is not ample with respect to transversely infinitely differentiable CR sections.
This example shows that we cannot improve the regularity of Kodaira type embedding theorem for

compact Levi-flat CR manifolds obtained by Ohsawa and Sibony.

14:20~15:20 i
OB # B (SN EE K T)f Loewner chains on complete hyperbolic complex manifolds

BEZE We present a new geometric construction of Loewner chains in one and several complex
variables which holds on complete hyperbolic complex manifolds and show that there is essentially
a one-to-one correspondence between evolution families of order d and Loewner chains of the same
order. As a consequence, we obtain a univalent solution (f;: M — N) for any Loewner—Kufarev

PDE. We also show that a modified Roper—Suffridge extension operator preserves Loewner chains
of order d.
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BHH B E X

B

3H20H OK) FEIVEL

9:30~12:00

1 ©w

g =

JI

B o (R A KB A EREENOZEZ L DM RO IERIZ BB ERIC DV T

BE2E  Sharp conditions are established for the existence of slowly varying solution and regularly
varying solution of index 1 of the half-linear differential equation with both retarded and advanced

arguments.

B % B (H K T)% On the Cauchy problem for an ordinary differential equation by using

FH

% EE (EE “I j( I) a ﬁxed point theorem ........................................... 15

B2 Kawasaki and Toyoda considered the second order Cauchy problem u”(t) = f(t,u(t)), for
almost every ¢ € [0,1], u(0) = 0, «/(0) = A, where f is a mapping from [0,1] x (0,00) into
R and A € R with A > 0. In this talk we consider more general Cauchy problem u”(t) =
f(t,u(t),u'(¢)), for almost every ¢ € [0,1], u(0) = 0, «/(0) = X\, where f is a mapping from
[0,1] x (0,00) x R into R and A € R with A\ > 0.

3 0B K — B PEKRHE L)Y o =t 2l (o= N, X > 0) DIEEROWHLNTENCOWVT - 12

o

BEZE We consider the differential equation denoted in the title, and claim that for all positive
solutions, we get the domains of these and the analytical expresions of these valid in the neigh-
bourhoods of the ends of the domains. In particular, we state the analytical expressions with new

form.

oA B (RS KRE T WEBOISHIC X 57205 - B 5RO KB — kL 2E M

BEZE  In this talk we discuss the globally uniformly asymptotic stability of solutions for difference

equations and ordinary differential equations by applying converse theorems of solutions.



PEhR 2013/2/1

31 B 2GR

5 71 K W Z (7740 FHAR)* Solutions to the homogeneous Bessel equation by means of N-fractional

Calculus Operator ............................................... 15

BEZE  In this article, the solutions to the homogeneous Bessel equation are discussed by means of
the N-fractional calculus operator (NFCO). That is, we have the particular solutions as follows, for
example.

o) = 2Ve*(e2% .z~ /), (fractional differintegrated form)

= (—i2)”’1/22*1/26’i22F0(% — v, % + v; 21—2)

(|Jaz| <1)
= A -HP(2), (A= m2vle-im)
and
Qi = 2" Ve* (2712 e72%) (11 /9y (fractional differintegrated form)
= e WHYDD(—20)2Y e Fy (L + v 1+ 205 2i2) (|2i2] < 1)
(‘ D(=2v—k) | _ oo)
T(—v+1/2)
=B*- 12 (2), (B* = 2T(~2v)[(1 + v)eim(v+1/2))
where ,Fy(------ ) is the generalized Gauss hypergeometric function, H, 52)(2) is the Hankel function,
and
I (2) = e~z §§{i>:)1F1(% + 31+ 205 2i2) = J,(2) (|2iz] < 1)

is the first kind Bessel Function.

6 78§ A B 2 (740 bHiIERK)* The solutions to the radial Schrédinger equation of the hydrogen atom

by means of N-fractional calculus operator «-«-««-«-cvvveneaen. 15

BEZE  In this article, the solutions to the radial Schrodinger equation of the Hydrogen atom (in the
Coulomb field)

w2 22+ 22+ - {—(1/D)z? +vz+1(1+1)} =0

are discussed by means of N-fractional calculus operator.

A particular solution to the equation above is shown as follows for example.

¢ =pp) = ze”/?(e7® - z¥~ (4, (fractional differintegrated form)

= (e"m)Htve=r2pv =L Ry (=l — vl +1 —v; —1/x)

(I =1/ < 1)
where pFy(------ ); Generalized Gauss hypergeometric functions.
7 1k & KR B (K E B! Global solutions of certain second order differential equations with a
’T’]‘ *j’ [iEJIJ —_ (EF‘ j{ f% I) hlgh degree Of apparent Slngularlty ............................... ]_0
BEE  Infinitely many explicit solutions of certain second order differential equations with an
apparent singularity of characteristic exponent —2 are constructed by adjusting the parameter of
the multi-indexed Laguerre polynomials.
8 =l E 1 f ARSI TR TR D PFAHAD T8 - o v oo e 15
(= KPR - JST CREST)
H b # <z
(BRI - JST CREST)
v o # K

(BANERR + JST CREST)

WL We are interested in bases of R,,/(R,Hals]) as the vector space over the field C(s,x) where
Hals] is an A-hypergeometric ideal. Any basis of the vector space yields an associated Pfaffian
system or an integrable connection associated to H 4[s]. Bases can be described by those of simpler
quotients R, /(iny(Ia) + Y Ru(E; — s5)).
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9 ol R * Lauricella BB DN S MO AR D T LT F—EE & 2 DISH
(BT REE « JST CREST)  + o vt v v v et e et e ettt e e e e et e e et 15

B2 We find Grobner basis for differential equations of the Lauricella hypergeometric function
Fu,Fp,Fo,Fp. By using the Grobner basis, we determine the characteristic variety and the

singular locus of Fz.

14:15~16:30

10 # B F — (& KR K H)! Superintegrability of vector fields and their normal forms near equilib-
FIUITL POITIES + -+« + o o oo e e e e et e et 15

B2 The notion of Liouville integrability for Hamiltonian systems can be generalized to (non-
Hamiltonian) vector fields by assuming the existence of symmetry (commuting vector fields) as well
as integrals. Using this notion, Zung studied the problem of existence of a convergent normalization
of a vector field near an equilibrium point. In this talk, we consider the same problem under the
assumption of non-commutative (super) integrability. We present a result establishing the existence

of coordinates in which the system can be solved explicitly under some non-resonance condition.

11 # f F (B & K #)f Hénon BARICHHET %757 /5D Borel Laplace Z#lc X > THERE
SO R — (B OBEOKR OB RMABARIR 15

PE2  In this study, we propose new analytic functions that can describe the stable and unstable
manifolds of saddle fixed points of the Hénon maps. An algorithm to construct these functions and
concrete forms of them are given by using the Borel-Laplace transform. We prove that the obtained
functions differ from the functions, linearizing analytic maps, proposed by Poincaré. Using the
asymptotic expansion of one of these functions, we show that it is possible to depict the detailed

structure of the stable and unstable manifolds of the Hénon map.
12 H ¥ E R (% KB T)x 85 1 BERELREO RIS 5 FEECEREUR ORATATREMEIC DN T

Bt We study the Borel summability of divergent power series solutions for certain singular
first-order linear partial differential equations of nilpotent type. Despite the fact that the domain of
the Borel sum is local, there is a close affinity between the Borel summability of divergent solutions

and global analytic continuation properties for coefficients of equations.

13 # B % = (T ¥ K #)! On the prolongation of 2-bounded holomorphic solutions to the first
Order involutive System ......................................... 10

BEZEE The prolongation problem of the partial differential equation has a very important position
in the theory of partial differential equations. In 1975, the prolongation of holomorphic solutions
of determined nonlinear partial differential equations was studied by Tsuno. In this talk, we study
the prolongation of holomorphic solutions of the first order involutive system by using the method

of Tsuno.

14 1 M8 T A (BEFEEREAFET) ! Long-time asymptotics for the defocusing integrable discrete nonlinear
Schrédinger equation ........................................... 15

I We investigate the long-time asymptotics for the defocusing integrable discrete nonlinear
Schrédinger equation of Ablowitz—Ladik by means of the inverse scattering transform and the Deift—
Zhou nonlinear steepest descent method. The leading term is a sum of two terms with decaying

oscillation.
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15 K & A # (% ¥ Bt K #)! Remarks on Strichartz estimates for Schrodinger equations with poten-

tials Superquadratic at lnﬁnlty ................................... 15

P We study local-in-time Strichartz estimates with loss of derivatives for Schrédinger equations
with variable coefficients and electromagnetic potentials, under the conditions that the geodesic

flow is nontrapping and convex and that potentials grow supercritically at infinity.

16 % M@K ES (& & K I)* Inverse bifurcation problems for diffusive logistic equation of population

17 F &

dynamiCS ..................................................... 15

BEE We consider the nonlinear eigenvalue problem arising in population dynamics with unknown
nonlinear term f(u). Our focus is inverse bifurcation problem in L!-framework. Precisely, we prove
that the asymptotic behavior of L!-bifurcation curve A\(a) as a — oo determines f(u) uniquely,

where o := [Juy ;.

B (HEUEANIE) b FETHEEIOWIRIT - o e e ettt 15

Bt We consider an ocean circulation inverse problem to determine unknown velocity field
and diffusivities of the time-independent advection-diffusion equation from data of a tracer. A
reconstruction formula is shown in terms of a solution to Marchenko-type integral equation.
Moreover a necessary and sufficient condition for an analytic function in the right half-plane

to be a tacer data is shown. A uniqueness result for the velocity field and diffusuvities is also shown

16:45~17:45 FEnEkE
o oE N (B ok D)8 ESRIEM G REROREEE E 7 DIGH

9:30~12:00

18 H

BEEE  This talk is concerned with the oscillation problem for the half-linear differential equations
(a(t)|2'|P~22") + b(t)|x|P~22 = 0, where p > 1, and a(t), b(t) are positive and continuous on (0, o).
A typical example of the equation is the generalized Euler differential equation (|2'[P=2a') +
S|lz[P22/tP = 0, where § > 0. It is known that the condition § > ((p — 1)/p)? is necessary and
sufficient for all nontrivial solutions of the generalized Euler differential equation to be oscillatory.
Some results for half-linear or more general nonlinear differential equations are obtained by the
condition. Moreover, elliptic equations with p-Laplacian operator are discussed as an application

to the results.

3SH21HOK)  HBIVRY;

fig (11 # K )% Exact multiplicity of positive solutions for a class of two-point boundary
value problems with one-dimensional p-Laplacian - ------ v ovnno 15

% Employing Kolodner—Coffman method, we show the exact multiplicity of positive solutions
for one-dimensional p-Laplacian which is subject to Dirichlet boundary condition with a positive
convex nonlinearity and an indefinite weight function. Moreover, the results obtained here are
applied to the study of radially symmetric solutions of the Dirichlet problem for elliptic equations

in annular domains.
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OB M (MR E K T I Au t g(r)u + h(r)u? = 0 DEEEREFRRED— i & Z 0
PE D 72 AER (B 8 K M8 ) SIS DUNT w o ee oo 15

BEEE We study the unqueness of a positive radial solution for an elliptic equation Au + g(r)u +
h(r)u? = 0 under Dirichlet boundary condition and we apply it to an Brezis—Nirenberg problem on

a shperical cap.
MR REIR (F B KB T)* ROZEWTHFREBIC 1) % Emden-Fowler /2D (EEfRDIExFRlE

BEZE  In this lecture, we study the Emden-Fowler equation in a hollow domain which is invariant
under the action of a closed subgroup of the orthogonal group. Then we prove that if the domain

is thin enough, a least energy solution is not group invariant.
AR R (kK E L) ROENHFRGEIC 51 % Emden-Fowler 52D IEHEfED 2 BE17FA(E

B2 In this lecture, we study the Emden-Fowler equation in a hollow symmetric domain. Then

we prove that if the domain is thin enough, there exist multiple positive solutions.

HoA 2 N(E KB D) VRLTBEROIHEEZ RO TR O IE AN TR OREEIC
R 1 R N 10

P2 We study the global branch consisting of the positive solutions for supercritical elliptic
equations in a ball. We show that if the nonlinear term satisfies certain conditions, then the branch

has infinitely many turning points.

HoAZ AN #E K H D) SN OJRE RICEET B 5 ORMPEBIENIRICONT 10

BEZE We construct a smooth branch consisting of the positive radial solutions concentrating on
the equator on S. We show that this branch has infinitely many symmetry breaking bifurcation

points.

A& N (B K B D)t BREEICET S Neumann FEONEY — 7 O IKEXR & 56 1 EAE
o — s ( B OR B OHFAMEIT DT - 10

it
R

Bt We are interested in the structure of solutions for an elliptic Neumann problem in a ball.
We study the global bifurcation diagram of the branch of interior peak solutions. In particular the
monotonicity of a certain time-map is shown when the domain is an interval. We also study the

monotonicity of the first eigenvalue.

N ofe KB (K K B RERFSOREUE B DIERIE Neumann SEFER O SRR D 17(EIC
R 1 R N 15

2L We investigate the nonlinear Neumann boundary value problem: —Au + u = a(z)|u[P~2u in
12, g—:j = Ab(x)|u|9"%u on O£2, where {2 is a smooth bounded domain in RY with N > 3 and %
denotes the outer normal derivative. We suppose 1 < ¢ < 2 < p < 2* = 2N/(N —2) and a and b
are sign-changing continuous functions in 2. Under the suitable conditions on a and b, we prove
the existence of infinitely many solutions of the problem for sufficiently small A > 0. We ensure
the existence by min-max theorem described by the Krasnoselski genus. In addition, we apply the

concentration compactness lemma by Lions when p = 2*.
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MG (B ok E B ) —ARAYRSEEEEENIC X B Hadamard Z270/8F0 - e 10
=R (NE R )
H o (BEAKH T

P2 We study the Hadamard variational formula for general domain perturbation, especially

second variational formula for Dirichlet problem and mixed problem.

B (B K )Y AEMEDTRERO L, EAMEER EFEOWE SN E 12

W% We derive the L, regularity theorem for elliptic equations under restricted smoothness
assumptions on the boundary of the domain. If the elliptic operator is of order 2m, we can
lessen the smoothness assumption by m — 1 in both cases of non-divergent operators and divergent

operators.

13:30~14:30 Ry

Iz

]

BGHe K N ) E AR & OB

REZE  This talk is based on the results obtained by collaborating with Rolando Magnanini (Uni-
versita di Firenze). Let  be a domain in RV (N > 2) with 92 = 9 (RY \ Q). We consider the
solution u of either the initial-boundary value problem, where the initial value equals zero and the
boundary value equals 1, or the Cauchy problem where the initial data is the characteristic function
of the set RNV \ Q. A hypersurface I' in RY is said to be a stationary isothermic surface of u if at
each time the solution u remains constant on I'. The problem we consider is the classification of all
the domains 2 having a stationary isothermic surface. We review the previous results and report
some new results. Among these, in particular, a new result concerning the characterization of the

circular cylinder in R3 is reported.

SH2HGR) HBIVRY

9:30~12:00
28 tH H T = (AR EE) MEED S OEEGEEE I - 15
Chao-Nien Chen
(Nat. Changhua Univ. of Edu.)
=B A R (RS b EO)

29

T EH
¥ H N

BI%  Diffusion term has an influence on global existence of solution in reaction diffusion system.
It is known that there is this phenomenon in some specific nonlinearity, however, how do we
understand this phenomenon in the case of general nonlinear term? In this presentation I will

explain diffusion-induced bifurcation from infinity as one of answer to this question.

moR (F oK #H T BEAERETTIVOHmEREICHNS Spreading & Vanishing - - - - 15
=i K B I)
oW (R oK ® T

B We consider free boundary problems for reaction-diffusion equations modeling the spreading
of species, where unknown functions are population density and spreading front of species. Moreover,
the dynamical behavior of the free boundary is determined by Stefan-like condition. The purpose
of this talk is to show the asymptotic behavior of solutions which is understood as dichotomy
theorem of spreading or vanishing of species. We also give some sufficient conditions for spreading

or vanishing.
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30 K AL T (K 5 ¥ K)! Conditions for Turing’s instability concernig reaction-diffusion equa-

tions ......................................................... 8

BEZE Motivated to research behaviors of solutions to reacton-diffusion equations, we consider sim-
plifised differential equatons of the form du/dt € —d¢(u(t)) + g. Here, Op denotes a subdifferential
operator defined in H and g € H. We show that the relation g ¢ R(9) is necessary and sufficient

for Turing’s instability, and that the relation g € R(dy) is necessary for pattern transitions.

31 KW WL T (B 5 % K)! Pattern transitions of solutions concerning reaction-diffusion equations

BE%E  Considering differential equations of the form du/dt € —dp(u(t)) + g, where dp denotes
a subdifferential oprator defined in H and g € H, we show that if g € R(dp) \ R(dyp) and if
o(ra) = |r[Pe(x) holds for some p > 1, then every solution satisfies pattern transition which does
not converge as t — oo. Moreover, under the same conditions, each solution u satisfies that for
suffisiently large ¢, u(t) is almost orthogonal to g. Clealy, this behavior is enough different from no

diffution cases dp = 0.

32 =K 5+ ¢ R KHT)? The variational formulation of the fully parabolic Keller-Segel system

34

35

With degenerate diﬂusion ........................................ 15

BEE  We prove the time global existence of solutions of the degenerate Keller-Segel system, under
the assumption that the mass of the first component is below a certain critical value. What we deal
with is the full parabolic-parabolic system rather than the simplified parabolic-elliptic system. Our
approach is to formulate the problem as a gradient flow on the product space of the Wasserstein

space and L2-space.

B (o B oK ) ERIRR(A - Y Keller-Segel SRR DR R ATAIAAE & J@#FEIC
B (B U HE K BH) DU T o e 15

B2 This talk gives a blow-up result for the quasilinear degenerate Keller-Segel systems of
parabolic-parabolic type. It is known that the system has a global solvability in the case where
g < m+ % (m denotes the intensity of diffusion and ¢ denotes the nonlinearity) without any
restriction on the size of initial data, and where ¢ > m + % and the initial data are “small”.
However, there is no result when ¢ > m + % and the initial data are “large”. This talk discusses

such case and show that there exist blow-up energy solutions from initial data having large negative

energy.
S * Finite-time blowup in the two-dimensional parabolic Keller-Segel sys-
(BREUEARBTE c IST EEDNUT)  BOIIL « v oo om o r ottt et e e e e e e 15

M. Winkler  (Univ. Paderborn)

2L There are a lot of solutions to simplified Keller-Segel system blowing up in finite time.
However it has been open for over forty years whether finite-time blow-up is a generic feature in

the original Keller—Segel system. In this talk, we give a positive answer to the question.

& (B K % f# T)*% Global-in-time behavior of LotkaVolterra systems - -« -«--«--v--. .- 10
£ OEE KT

P2 We study the Lotka—Volterra system provided with the diffusion. We extend our previous
work to the case of more than three components and clarify the dynamics, particularly the role of

its spatially homogeneous part.
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36 W fa £ (B & K HE)T ONBIHZHVEVES Hardy ORNERE TORBER - 12

BEZE We are concerned with Hardy type inequalities in limiting cases with scale invariance. Using
the oscillation of rearranged function which is defined by Bennett—Devore—Sharpley, we show Hardy
type inequalities in limiting cases with scale invariance. We also show that the Hardy inequality

with logarithmic term can be proved as corollary of the result.

37 o B (EOE KR! Korn RERO—HLICDNT o 15

PEZE  We consider a generalization of Korn’s inequality, which is essential in mathematical elasticity,
from the viewpoint of the coercivity for first order elliptic systems with constant coefficients. Some
necessary and sufficient conditions for such coercivity to hold are known from Necas’s work. The
main purpose of this talk is to present a new necessary and sufficient condition, which is in general
easier to check than the known conditions. Although the establishment of the new condition is not
so easy in the sense that it relies on a certain tool in algebraic geometry, the condition provides some
useful information about what are vague in Necas’s argument. Moreover, an inequality stronger

than the usual Korn inequality is presented.

14:15~16:15
33 1 B M % (A B K T)* On the criticality of viscous Hamilton-Jacobi equations -« -« .- 15

B2 We deal with a nonlinear additive eigenvalue problem for viscous Hamilton—Jacobi equations.
Qualitative properties of the principal eigenvalue and associated eigenfunction are studied. Such
analysis plays a key role in studying the corresponding stochastic optimal control problem. Our
results can be regarded as a nonlinear extension of the criticality theory for Schrodinger operators

with decaying potentials.

39 H H B 17 Bk K ®E)* Almost global existence of solutions to the short-pulse equation - - - - - - 10

BEZE We consider the Cauchy problem for the short-pulse equation: dyu — 9 'u = 0, (u3) We
prove an almost global existence of solutions to the short-pulse equation. More precisely, we have
a lower bound of maximal existence time T as follows: T > exp (E%), where ¢ is the size of initial
data.

40 hn B % B (X Kk H)! Unconditional well-posedness of the fifth order KAV equation with pe-
?i “I }[é j\( EB (% j( % 7%;«“}& fE) riodic boundary CONAITION “ + v v v v v v v ettt et e et e e 15

B We consider the well-posedness of the Cauchy problem for the fifth order KdV equation in
the periodic setting when initial data is given in the Sobolev space H*. This equation is one of the
KdV hierarchies. The direct iteration method does not work for any s € R because three derivatives
are included in the resonant parts. To overcome this difficulty, we use the algebraic structure of the
nonlinear terms. Strong nonlinear interactions are canceled by symmetry of the nonlinear terms

and we obtain the unconditional well-posedness for s > 1. This result is optimal in some sense.

41 #Hk ff & (Bl K H)* Logarithmic time decay and cubic nonlinear Schrédinger equations - - - 10

BE2 We consider the Cauchy problem for cubic nonlinear Schrédinger equations. Our purpose
is to study the influence of the resonance cubic term to another type of cubic nonlinearity. Under

some conditions, we prove time decay of small solutions with a logarithmic correction.
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hoE IE SA (R K EDPHEGHE p ROIERBIHZF DY 2 LT ¢ Y A=A B R0 T A

72 A A rue 1V N G 10

P We study the lifespan of solutions for the nonlinear Schrédinger equation with a subcritical
non-gauge invariant power nonlinearity. Our main aim in this talk is to prove an upper bound of

the lifespan in the subcritical case.

5 K B 17 (K 51 # K #)* The limiting case of nonlinear Schrodinger equations with inverse-square

potentials ..................................................... 15

BE2E We consider the Cauchy problem for nonlinear Schrédinger equations with with inverse-
square potentials (NLS),. Here P, := —A + a|z|~? is nonnegative and selfadjoint in L2(RY) if
a > —(N —2)2/4 (in the sense of form-sum). Okazawa—S.—Yokota (2012) showed the wellposedness
of (NLS), for a > —(N — 2)?/4. Thus the wellposedness of (NLS), for a = —(N — 2)?/4 is open.

44 = Iy £ N (K B K H)! The derivation of the conservation law for nonlinear Schrédinger equa-

45

HE

tions Of Grossfpitaevskii type ................................... 10

Bt We consider the derivation of the conservation law for nonlinear Schrédinger equations of
Gross—Pitaevskii type. It proceeds in two steps to construct a time global solution for nonlinear
Schrédinger equations with nonlinearities of gauge invariance. The first step is to construct a time
local solution to Duhamel’s integral equations by using a contraction argument. The next step is
to extend the solution to a time global solution by using conservation laws. Thus, it is important
to obtain conservation laws. In this talk, using Ozawa’s idea, we show that the conservation law is
derived in a way independent of approximating procedure. By using the method, we may remove a

technical assumption for the nonlinearity necessary to construct the time global solution.

B Gt K #)% Well-posedness for the cubic nonlinear Schrédinger equation on two-
dimensional BOTUS + ¢ v v v v v o et oo e ittt ettt ettt ot aetae e 15

BE2 We consider the initial value problem for the cubic nonlinear Schrédinger equation on two-
dimensional torus with general period and related Strichartz-type estimates. Under some condition
on the period, we show that the L* Strichartz estimate with no derivative loss fails, and that the
data-to-solution map associated with the initial value problem also fails to be smooth in the L?
topology, which implies that the standard iteration argument does not work to prove the well-
posedness in L?. The condition on the period is related to how close the ratio of two periods for
different directions can be approximated by rational numbers, and almost all periods satisfy that

condition.

16:30~17:30 FEpEETH
EfE B 11 (v K % #)Y FEfE Navier-Stokes /RN O ML AT

P We consider the initial boundary value problem for the compressible Navier-Stokes equation
in an n-dimensional infinite layer (n > 2). Our main interest is in stability properties of parallel
flows. We show that if the Reynolds and Mach numbers are sufficiently small, then strong solutions
to the compressible Navier-Stokes equation around the stationary parallel flow exist globally in time
for sufficiently small initial perturbations. The asymptotic behavior of the solution in large time is
described by a solution of an n — 1 dimensional linear heat equation when n > 3 and by a solution

of a 1-dimensional viscous Burgers equation when n = 2.
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BEZE  One of the final problems which was open more than 20 years on the optimality for the
general theory of the fully nonlinear wave equations was solved by our previous work (J. Differential
Equations, 2011). Such a result is achieved by so-called almost global solution of a semilinear
equation with a single and positive quadratic term in four space dimensions. In this talk, I would
like to show you another equation with a special quadratic term of non-single and indefinite sign

which admits a global in time solution.

S (BRI K T)* On the weighted pointwise estimates for derivatives of solutions to the

Fe (b K H)  Wave eqUAIOI « -« v v v et 10
B In this talk we would like to present a simplified approach to the weighted pointwise estimate
for the solution to the inhomogeneous wave equation in three space dimensions obtained by the
work of Yokoyama (2000). Actually, we are able to avoid several complicated integrals appeared
in the course of the proof, by using a known estimate for the homogeneous wave equation due to
Klainerman (1984). We also modify the weight in such a way that the argument in the application

to the nonlinear problem becomes rather simple.

48 ¥ 4 M Rk (R B Ok E)F ZERBE-RRIEEIRZ RO I BN S RO RIK AR O 1FE & B R T

s V0 S P 10

BEE We study global existence and decay estimates for quasilinear wave equations with nonuni-
form dissipative term. In the case of the nondissipative case, it is well known that no matter how
small the initial data, there do not exist time globally defined smooth solutions in general. But
we can prove the small data global existence by assuming the dissipation effective near the infinity,
even if equations behave the quasilinear wave equations on the bounded domain. Furthermore we

get the decay estimates with additional assumptions on initial data.

49 A PHE ¥ * R CRAZRIOAMER S YERTEIC DWW - 10

(BIKER - BB

H. Freistiihler (Konstanz Univ.)

B We consider the initial boundary value problem with wide class of flux functions.

50 oA OB (% B K& B RVNORUADES) R O(FAE & AR — 15

B We study the motion of isentropic gas in a nozzle. In the present talk, we consider unsteady
flow, which is governed by the compressible Euler equation, and prove the existence of global
solutions for the Cauchy problem. Although the flow is recently studied in some papers, the
monotonicity of the cross section area of the nozzle is assumed in these papers. Therefore, we
consider the general cross section area. When we prove the global existence, the most difficult
point is to obtain the bounded estimate for solutions. To overcome this, we employ a new invariant

region.
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J. Priiss

(' Univ. Halle )* fHERRSZ2 (4 5 A SRR EEERENE 2 SRROROZIEN: — SEEOLE S —

A A G A I N ) I 15
M. Wilke ( Univ. Halle )

PEZE  In this talk, we discuss about the model for incompressible two-phase flows with phase
transitions consistent with thermodynamics in the case of constant but non-equal densities of the
phases. We extend our well-posedness result to general geometries, study the stability of the

equilibria of the problem.

e By BrOLU K T)* GEEOBRMFRES - oo 15
BEZE  Spherically symmetric motions of a gaseous star governed by the Euler—Poisson equations
are analyzed by the Nash—-Moser theory. Smooth solutions for which time-periodic lenarized
approximations plus equilibrium governed by the Lane-Emden equation are the first approximations
are constructed under some assumptions on the adiabatic exponent.

AN R B E (B K T)* Jeffery Hamel’s flows in the plane TTT -« - v o ovvove oo 10

Bt Jeffery-Hamel’s flow is treated by the various physical method and situations. L. Rosenhead
[6] investigates the behavior of a solution of Jeffery—Hamel’s flow. L. D. Landau and E. M. Lifshitz
[5] obtains the results similar to [6]. L. E. Fraenkel [1] investigates Jeffery—Hamel’s flow in the
slightly curved V-shaped domain. But Jeffery—Hamel’s flow have seldom been treated by the
mathematical method. It is known that in the half space G. P. Galdi, M. Padula, V. A. Solonnikov
[2] obtain a solution of Jeffery—Hamel’s flow. In this talk we succeed in proving the existence of a
solution of Jeffery—Hamel’s flow for a given flux in the V-shaped domain between two inclined plane

walls interacting with the smaller angle than the acute angle using the similar method to [2].

54 /N MK O E (B K R T)* Steady Navier-Stokes equations with Poiseuille’s flow and Jeffery-Hamel’s

ﬂOW .......................................................... 15

BEE  Let us consider a steady flow of an incompressible viscos fluid in a two dimensional unbounded
domain with unbounded boundaries. The domain has two outlets. The upstream part of the domain
is a cylinder and the downstream part of the domain is a V-shaped domain between two inclined
plane walls. In the upstream part the velocity is required to approach the Poiseuille flow and in the
downstream part the velocity is required to approach Jeffery—Hamel’s flow. We succeed in proving
the existence of such a steady flow under the restricted flux condition which depends only on the

upstream and downstream part.

14:15~15:15  FEilasi
w2z (WIRCRETRER)E BRI I E) S AR O WIMERT ISR 97 % — % & O et

B The optimality of the general theory of nonlinear wave equations has been recently completed
by two works on the blowing-up solutions for model equations. One of them, our theorem on the
last problem, is focused on quadratic terms in four space dimensions. In this talk, I would like to
outline the general theory, and to introduce the difficulty in such a situation and our success to

overcome it including our try to find a criterion to get the global existence of classical solutions.



41

9:00~12:10
N B B OK G BOR B DL 10

1

3

4

%

&
5

PEhR 2013/2/1

R B

B

3 H20H 0K) 56 VI 2

B We will consdier a generalization of an expression which defines e.

EEMEZT) (B K B T)! Banach ZE[ LD Lipschitz FEEMZR - oo 15
N =R TGN
H o & B & m oK )

BT

BEE  The purpose of study is to obtain a new natural characterization of the continuous infinites-
imal generators of Lipschitz evolution operators in a general class. We study the existence and
uniqueness of solutions to the initial-value problem for nonautonomous differential equations in
Banach spaces. We introduce a dissipativity condition with respect to a family of metric-like func-
tionals, which is a relaxation of dissipativity conditions employed in prior researches and guarantees
the existence and uniqueness of solutions to the initial-value problem. Moreover, we introduce a
class of Lipschitz evolution operators. We can characterize the infinitesimal generators of Lipschitz
evolution operators by conditions which obtain the existence and uniqueness of solutions to the

initial-value problem.

% B I B (GEEEAHEE)! Characterization of the solution for evolution equations with time-dependent
ﬁ” T% ’fg $ ({ﬁ—} %& j( %& ﬁ) Constraints .................................................... 15

B2 In this talk, the existence and uniqueness questions of abstract parabolic variational in-
equalities are considered in connection with Lagrange multipliers. The focus of authors attention
is the characterization of parabolic variational inequalities by means of Lagrange multipliers. It
is well-known that various kinds of parabolic differential equations under convex constraints are
represented by variational inequalities with time-dependent constraints, and the usage of Lagrange
multipliers associated with constraints enables to reformulate the variational inequalities as equa-
tions. As a typical case, a parabolic problem with nonlocal time-dependent obstacle is treated in

the framework of abstract evolution equations governed by time-dependent subdifferentials.

KB ZHAZKE TKEQAYTY—OEEEEZ RS % FEO A ORRIHE K TD%
untean  (TU Eindhoven) — BIICDUNT v v v vttt et e 15

P2 In this talk we show a two-scale model for concrete corrosion in a sewer pipe. The model
is obtained in order to describe the process of the product of gypsum in water region of the
concrete. The existence and the uniqueness of a solution to the model were already studied by
Fatim—Muntean—Aiki. The main result of the talk is to establish a large time behavior of solution.
More precisely, the solution converges to a stationary solution strongly in L2 space in case we

assume that the function describing the rate of product of gypsum is strictly increasing.
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fi (T#EXKEA) BERAAROMWEITCT 2—X 74—V RETIVICHT B ROTFEEH
(Univ, Va]encja) .............................................................. 15

BEZE  In this talk, a phase-field model of the grain boundary, known as Kobayashi-Warren—Carter
model, will be considered in a general multidimensional setting. Kobayashi—Warren—Carter model is
described as a coupled system of two parabolic PDEs, and this system includes some non-standard
situations brought down a total variation energy with unknown-dependent weight. The main focus
in this talk will be on the existence theorem of Kobayashi-Warren—Carter model, including the
mathematical treatments of the non-standard situations. The proof of the existence theorem will
be based on the time-discretization method. Furthermore, it will be mentioned that the time-
discretization approach will be to provide a uniform solution method for various systems associated

with Kobayashi—Warren—Carter model.

6 1 I& # B3 (M %= )1l K T)F Necessary conditions for optimal control of positive solutions to second

Lingling Zhang order impulsive differential equations « -« -« o 15

(Taiyuan Univ. of Tech.)

Chengbo Zhai ( Shanxi Univ. )

7

O 2F M B

B2 The second order differential equation with impulsive effects is considered. Recently, we
investigated an optimal control problem of positive solutions to impulsive differential equations, and
we proved the existence of an optimal control that minimizes the nonlinear cost function. In this
talk we show the necessary condition for the optimal control problem of positive solutions to second
order differential equation with impulsive effects. Moreover, we prove the time-local uniqueness of

optimal control to our problem.

M= B G KB R 2 x 2 WEHAMRER GRS 2 mBFNEICDWT o 15

- JI=
N B E
W oB

J

9 Il &
B H

BEE  This talk is concerned with the global existence of solutions to the Cauchy problem for 2 x 2
hyperbolic systems of conservation laws with initial data having sufficiently small total variation.

We show the global existence of solutions by improving the wave-front tracking algorithm.

(E WM T @ &)t WEHKrE£dH5 1 200 HHEREEOR R KIS EOFEICDOWVT - 15
(A & 4 K #
(% WK T
(

TERAH

— — — —

it

BEZ We study one dimensional free-boundary problem for adsorption phenomena in wetting-
drying process on the surface of porous medium like paper and bamboo charcoal. We consider a
pore in the porous medium. Since water-drop will be generated in the pore when humidity becomes
high, the region occupied by water-drop is described with a free boundary. In our previous talk we
have already proposed a mathematical model for this phenomenon as one dimensional free boundary
problem and showed the local existence and the uniqueness of a solution. In this talk, we establish a
new result concerned with the existence of global solution in time for our problem. More precisely,

it holds that the free boundary touches the fixed boundary or the solution exists globally in time.

B o G st B oKk B —Lb X N7z Ornstein—Uhlenbeck {EFZEMN AR T B fRHTHIEERC DN T
BB (B BT H R FI) oo 15

PEE  Generation of analytic semigroups by generalized Ornstein—Uhlenbeck operators in weighted
LP-spaces is shown. The results improve the recent results established by Metafune—Priiss—Rhandi—
Schnaubelt (°05) and Kojima—Yokota (’10).
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10 #P & (# 51 H# K #)# Solvability of nonlinear heat equations with unbounded obstacles cou-
il & B 72 (K2 8 K ) pled with Navier—Stokes equations -« -« vvvreemmmmeneeni. .. 15
BOH & B (R 5B K B

BEE  This paper is considered with the system of nonlinear heat equations with constraints
coupled with Navier—Stokes equations in two-dimensional domains. In Fukao—Kubo (2008), they
proved the existence and uniqueness of solutions to the system with linear heat equations when
obstacle functions are bounded. This paper gives the existence result even if obstacle functions
are unbounded and nonlinear terms are added to heat equations. The key to the improvement is

another estimate as an application of the Gagliardo—Nirenberg inequality.

11 g Bk Ok GF # R T)! LDIERZRGET 2 HH RO 9 2 IER RS R O — R FENE
I N S = - N ) 15

12 fin A
7

P2E  The first purpose of the present paper is to propose a new mathematical model which
describes the mechanism of cardiomegaly for spontaneously hypertensive rats. Our model is
expressed by a nonlinear system of ODEs based on the kinetics of biochemical reactions among
proteins concerned with cardiomegaly. Their network is too complex and huge for most of the
biologists to analyze it exhaustively and theoretically. Hence, the second one is to analyze our
model from the mathematical point of view. Actually, we show the existence and uniqueness of

time-global non-negative solutions as all initial data are non-negative.

B O (B MK E B! HABBEETIVCBITBFMOFATIC DT oo vveveeeeeeeeeeees 15
H ok G & K T)

BEZE  In this talk, we discuss the solvability for weak solutions in the tumor invasion models. We
have already showed the existence of solutions using the method of quasi-variational inequalities.
But we do not show some propositions of solutions (for example, uniqueness), since its method has
great nonlinearity. Then we show the existence of weak solutions for solutions for tumor invasion

models.

14:15~16:30

13 BB I

14 % &

BEOAK (BRI EY)E 3220 — SR GREIC 51 5 BRI 7L OO Kb
27 1 7 1V R 15
P2 In this talk, we consider a mathematical model of carbon dioxide transport in concrete
carbonation process in three dimensional case. This model is a parabolic type equation such that
a coefficient of the time derivative contains a non-local term depending on the unknown function
itself. For this model, we have already proved the existence and uniqueness of a solution of an
initial boundary value problem of this model. In this talk, we discuss the large time behavior of the

solution of this problem.

M (LA THS) . BRI T BT oo 15

BEZL We consider the initial value problem (CP) for strongly degenerate parabolic equations.
Strongly degenerate parabolic equations are regarded as a linear combination of the time-dependent
conservation laws (quasilinear hyperbolic equations) and the porous medium type equations (non-
linear degenerate parabolic equations). Thus, this equations has both properties of hyperbolic
equation and those of parabolic equations and describes various nonlinear convective diffusion
phenomena such as filtlation problems, Stefan problems and so on.

In this talk, we use a kinetic approximation introduced by Giga—Miyakawa to construct entropy
solutions to (CP).
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15 B B R GE & K D)F TR KRABEEICKT T 5 HAREESGER T 7V ORI fEIEIC DN T
Bl FE A2 T2 (BB B0 K BUE) o eeee e 15
oW B T (B EOKE T

16

17

18

19

20

BEZE  In this talk, we discuss solvability of mathematical modeling for Japanese Sake in the first
fermenting stage with certain time interval [0, T1]. Especially, we consider the case that T} depends
upon the solution of the modeling.

Japanese Sake are brewed with 5 fermenting stages, and the first stage is established for culturing
Koji (some kind of bacteria). In phenomena, breweries finish 1st stage if the temperature reaches
to some threshold value.

We examine the solvability when we define that 77 be a infimum time of the integral of solutions

becomes larger than the decided value.

it H % + (& B T & %)% The inequalities on weighted Morrey spaces for Hardy-Littlewood max-

B W I

#F

AR

imal function and singular integrals - -« covvii i 15

P2 The aim in this talk is to consider the boundedness of the Hardy-Littlewood maximal
function and singular integral operators on weighted Morrey spaces. In particular, we consider the
case of the plural weights. Main results which were generalized the our results in 2011 recover the

result due to Komori and Shirai.

= (KRB KAE)! Generalized Morrey-Campanato spaces of martingales -« -« -« -« .- 15
2 = (BEISREET)
#mo— (kW K H)

PE2E We introduce generalized Morrey-Campanato spaces of martingales and show some their
relations. We give Burkholder’s type inequalities on these spaces. We also give a result on the

equivalence between Morrey spaces and Campanato spaces of martingales.

& sh (K B OT)! ZEHEE Besov ZZMIC BT B N L— AEHZEOEFMEICDONT - 15

B2 Diening et el (2009, JFA) has proved the boundedness of trace operator from Triebel-Lizorkin
N

spaces with variable exponents F;(()) q(_)(R”) to F:((A) p(’f)“ (R™~1) by using atomic decompositions.

In this talk, we consider quasi norm estimates about atomic decompositions for Besov spaces with

. S() n
variable exponents Bp(.%q(,)(R ).

i B 5 (H K #& #)! On the boundedness for singular integrals in central Morrey spaces and

A-CMO Spaces ................................................. 15

PE2E  In this talk, we will extend the known results of boundedness for singular integrals in L?
spaces, BMO space and Lipschitz spaces to the central Morrey spaces and the A-CMO spaces. In

order to do this, we use the results of B,-function spaces estimates.

BE R (B B & K H)* Besov—Triebel-Lizorkin ZERICEELL U 7z B8 ZE O IEHE LI DWT -+ 15

BEE  We consider anisotropic versions of some analogues of Besov—Triebel-Lizorkin spaces. These

analogues are defined by Triebel in his book published in 2006.
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16:45~17:45 FEIaHH
G. Metafune ( Salento Univ. )# Spectral properties of second order operators with unbounded coeffi-
cients in R?
P2 In this talk we present some spectral properties of second order operators of the form
L= Z” ai;Di; +b-Vin R?. The matrix (ai;) is supposed to be locally uniformly elliptic but the
ellipticity constant may go to 0 or to oo as |x| — co. Moreover, the vector field b is not assumed to
be bounded. The operator will be considered in LP both with respect to the Lebesgue measure and
with respect to the invariant measure of the underlying stochastic process, when it exists.
The following problems will be considered:
(i) solvability of the equation Au — Lu = f and generation of an analytic semigroup;
(ii) regularity of the above solutions and domain characterization;
(iii) location of the spectrum of L in LP.
Many results are known when b is unbounded or singular but the diffusion matrix (a;;) is (globally)
uniformly elliptic (this is the case of the Ornstein Uhlenbeck operator, where a;; = §;; and
b is linear). The case of unbounded diffusion will be examined only under the assumption

a;j(x) = (a+ |z|%)e;j(x) where a = 0,1, a € R and the matrix (¢;;) is globally uniformly elliptic.

3H21 HOK) VI =5

9:00~11:55
21 1k B Bk HE)E A RO LP 2288 S Morrey ZERH\D Fourier multiplier IZ DWW -- 15
R 2 E (L® K HET)

P2 We show the relation of Fourier multipliers which is the set of all translation invariant

bounded linear operators from LP spaces to Morrey spaces on the unit circle.

22 M Wi 13 (1 BU K £ ¥%)% Maharam-types and Lyapunov’s theorem for vector measures on Banach
M. Ali Khan  (Johns Hopkins Univ.) — SPACES « -+« « v v« v v v v e et ettt e et e 15

BEZL  This paper offers a sufficient condition, based on Maharam (1942) and re-emphasized by
Hoover and Keisler (1984), for the validity of Lyapunov’s theorem on the range of an atomless vector
measure taking values in an infinite-dimensional Banach space that is not necessarily separable nor
has the RNP property. In particular, we obtain an extension of a corresponding result due to Uhl
(1969). The proposed condition is also shown to be necessary in the sense formalized in Keisler
and Sun (2009), and thereby closes a question of long-standing as regards an infinite-dimensional

generalization of the theorem.

23 JII I ¥ (H K T)f Approximately derivative in a vector lattice -« -« -vvveiiiii 15

BEEE  In previous paper we defined the derivative of mappings from a vector lattice to a complete
vector lattice. In another paper we defined the approximately derivative in the case where the
domain is finite dimension. This derivative seemed to be a subset generally however in it was proved
that the subset consisted of a single point. In this taik we define an approximately derivative of

mappings from a vector lattice to a complete vector lattice again.
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24 W 30 f — (ARPELIENE)! Riess ZEMICEZ & B IENMEMIREICDNT - 15
RS B OGN E KB R
PEE  In this talk, we assume that V is a Riesz space and we show that Lusin’s theorem remains
valid for V-valued non-additive Borel measures that have pseudometric generating property and
satisfy the Egoroff condition on a metric space and assume that V' is order separable.

25 mOBR OB (k4 ok T REIEOIEEERE LIRS - oo 15
B In this talk, we study the relation between the fixed point property for firmly nonexpansive-
type mappings and the boundedness of a nonempty closed convex subset of a Banach space.

20 7 ME # OB (B 3 K B! Beckner DREFR & Z 0D Banach ZEIANDIGHICDWNT <oeee e 10

H A 52 KB (8 K B %)

N EON e B oK E
BE2E A classical inequality which was proved by Beckner is an important tool for the study of
Banach space geometry. In this talk, we present another proof of that inequality.

27 HWZE KN B K Ba R GIERXIT/IVLAZERIOMEIC DT - 15

=M OE B GBrowm oK )
BEE Recently, Alonso showed that every two-dimensional normed space is isometrically isomorphic
to a generalized Day—James space introduced by Nilsrakoo and Saejung. In this talk, we consider
the result of Alonso for n-dimensional normed spaces.

28 UK M ¥E OB CFR K B R)Y )V LZEMICET S Dunkl-Williams EOFHHETEICDONT oo 15

mOME S OB O W ox E)
FH AR 52 KB (8 K B %)
2% The Dunkl-Willimas constant of a normed space was defined by A. Jimenez-Melado et al.
In general, it is very difficult to calculate the constant. To compute the Dunkl-Williams constant,
we introduce some notations related to Birkhoff orthogonality and characterize the constant.

29 F W B B (T 3 K &) N uNERICET 2 PABBOARETDEIEICDNT oo 15
BE2E  The aim of this talk is to investigate a hybrid projection method and a hybrid shrinking
projection method for a single mapping of type (P) in a Banach space. We show that the sequences
generated by these methods are well-defined without assuming the existence of fixed points, and
that the boundedness of the generated sequences is equivalent to the existence of fixed points of
mappings of type (P).

30 AH DBV LTARE#RT) D BEIZER Ao (f) OWNMIEB XCIMABELEIZER & 0, 725 - ooveeeee e 15

B W& e AR (L TR L)
e 1k H(h K*)

WEEL Let f(#£0) € Lo(R,dz). An inner (resp. outer) approximation space A (resp. A3 (f)) of
the sequence space A(f) is introduced. Analyzing the properties of AJ(f), AY(f), we discuss the
conditions on f which imply ¢, C Ax(f) or £, C As(f).
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12:55~13:25

31 H A & = (FEAAZER)? On direct sums of Banach spaces with a strictly monotone norm - - - - - 15
oM M (B M K T)

BE2E We shall discuss the strict monotonicity and uniform non-squareness of t-direct sums
(X1 ® -+ @® Xp)y of Banach spaces Xy, ..., Xy.

32 & F Z W (ML U7 K)* Some results on von Neumann-Jordan type constants of a Banach space

HOOBE B2 HE (12 IN R ) oo e 15

M2 We shall introduce a new von Neumann-Jordan type constant C%;;(X) for a Banach space
X, and discuss the relation between this constant and some other geometric constants such as the

modified von Neumann-Jordan constant C;(X) and the James constant J(X), etc.

13:40~14:40 FEREsTH
X H Ml (e Kk B T —) TR & EEERE N O Navier—Stokes HFETRIC DN T

2% In this talk we consider an incompressible two-dimensional flow on a beta pl ane by using
Fourier series. Rossby waves are generally expected to dominat e the beta plane dynamics. We
prove a mathematically rigorous theorem: that at a high beta, the flow dynamics is governed

exclusively by the resonant in teractions of Rossby waves.
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9:30~12:15
1 8 J % t Bk K #? Deformations of finite hypergroups - -« -« -« veevoveoai 10

ok P (RBREEREH)

B We introduce deformations of finite groups and finite hypergroups of low order for example
cyclic groups, symmetric groups, dihederal groups, the quaternion group, hypergroup join, conjugacy
class hypergroups and character hypergroups of finite groups, orbital hypergroups, semi-direct
product hypergroups, in the category of hypergroups. Moreover we discuss the relationship among

them and the dual structure of these deformations of groups and hypergroups.

IR A X (T % K #)! Duality problem of extension hypergroups - - -« -« ««««xovveveeneen.. 10

§OH o2 (koK )

TR SR 7 S (S S N Y

G Y (BRRBERHE)
B2 In the category of commutative signed hypergroups, the duality I:( =~ K holds. Let H
and L be commutative hypergroups and K(H,L,0) (¢ € ¥) a commutative hypergroup which is
an extension of L by H. Under this situation we also have a commutative signed hypergroup
K(L,H,~) (v € ') which is an extension of H by L. Duality problem of extension hypergroups is
to make clear the relationship between o € ¥ and v € I' when K(H, Lyo) = K(I:, H, ) holds as
extensions. We report some results for certain models of the cases that L = Z4(2) and H =T, Zo.

=N AReR A hypergroup coming from infinite dimensional representations of a mo-

P9 OH M (M K HH) BIOI GIOUP « v v v v v et e e 10

o B A (B i K E)

I Y (BRREERHE)
BEZE We introduce a commutative hypergroup arising from infinite dimensional irreducible repre-
sentations 7 of a semi-direct product hypergroup K = H X, G, which is realized as functions on K
by taking a canonical spherical functions of representations 7 of K.

(h fr B8 B (B K B Y Induced states of a hypergroup « -« «c-evovenvaitaii i 10

H. Heyer (Tiibingen Univ.)

I U (REHERES)

B Let H = (H, M°(H),o0,%) be a closed subhypergroup of a hypergroup K = (K, M*(K), o, *).
For a state ¢ of the Banach x-algebra M®(H), we introduce a notion of an induced state indggo
which is compatible with an induced representation indgw for a representation 7 of H. We show
certain models that the formula Ch(indfn) = indfCh(r) holds for = € Rep(H) where Ch is a
mapping from Rep(K) to Mb(f() or from Rep(H) to M°(H ) when K and H have hypergroup

structures.
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BRI
G ¥ (HEHEAHAE)! When does the dual have a hypergroup structure? - - -« -« ovvovenn.. 10
H. Heyer (Tiibingen Univ.)

BEZE We introduce some models of hypergroups coming from certain dual objects of the following
cases. (1) Finite semi-direct product hypergroups. (2) Semi-direct product groups of type I (a
motion group). (3) Semi-direct product groups of non-type I (the discrete Mautner group, the
Mautner group). (4) Quantum group (SUy(2)).

ok ¥ (BEABEAAE)! Imprimitivity theorem for representations of a hypergroup - --------- 10
H. Heyer (Tiibingen Univ.)

Bt We introduce an imprimitivity theorem for representations of certain hypergroups. This
imprimitivity theorem is formulated rather differently from the case for representations of a locally

compact group but applicable to the group case.

oK B OB (L oK % )" Buclid & Jordan fXED clan #iEIC 351 2 A RIEEFAZO RTINS &
T 15

B2 Inductive structure of the right multiplication operators in the clan structure of a Euclidean
Jordan Jordan algebra is presented through a Jordan frame. Their determinant is expressed
explicitly as a product of powers of the Jordan algebra principal minors associated to the Jordan

frame.

B F Sk (L Kk % )P Hermite B Jordan REDEIHNSEENS clan -+ v oot 15

P2 Starting with a representation ¢ of a Euclidean Jordan algebra V' by selfadjoint operators on
a real Euclidean vector space E, we introduce a clan structure in Vg := E @ V. By the adjunction
of a unit element to Vi, we obtain a clan V2 with unit. In this lecture, we deal with Hermitian
Jordan algebras and present an explicit expression of the basic relative invariants of V2. If ¢ is
regular, the expression is in terms of the Jordan algebra principal minors of V' and the quadratic
map associated to . If ¢ is not regular, we need an embedding of V2 into some Hermitian space

to obtain precise expressions of the basic relative invariants which are irreducible polynomials.

5 F (v K # H)F Lorentz ! Jordan (REOERENSEENS clan -« ovveviviennn 15
(I S I N G )

B &

B We keep to the notation of the previous lecture and treat Lorentzian Jordan algebras here. In
this case also, we present an explicit expression of the basic relative invariants. Like the Hermitian

case, the expression depends on whether ¢ is regular or not.

e FH (LK B E)E Jordan fEBOEH N SES5NS clan DR clan - ovv e 15
2 S AN N~ G )

WEE We describe the dual clans of V2 and determine the basic relative invariants. In this case
we do not need the classification of Euclidean Jordan algebras. Moreover the expression is uniform

and independent of the regularity condition of ¢.
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11 & K % # (8 % K #)! Compatible automorphisms for visible linear actions -« -« -« ... 15

BEE  Let V be a multiplicity-free space of a connected complex reductive Lie group G¢. Then,
the action of a compact real form G, on V is strongly visible in the sense of T. Kobayashi. By
definition, there exist a slice S and an anti-holomorphic diffeomorphism ¢ for the G,-action on
V. In this talk, we can find an anti-holomorphic involution oy such that oy(g) - v = o(g - o(v))
(g € Gc,v € V). This property plays a crucial role to the study of visible actions on nilpotent

orbits in complex semisimple Lie algebra.

12 1 A & Al f Embedding of real coadjoint orbits in the twisted cotangent bundle of
(‘%Hyj(j(?ﬁﬁi%*g%*ﬁ) the Complex ﬂag Variety ........................................ 15

BE2E  For a linear connected complex reductive Lie group G, one can construct a G-equivariant
symplectomorphism in terms of local coordinates from a holomorphic twisted cotangent bundle of
the generalized flag variety of G onto the semisimple coadjoint orbit of G. As an application, one
can obtain an explicit embedding of a noncompact real coadjoint orbit into the twisted cotangent
bundle.

13:30~14:30 FEiauH
A A F|EE K B OE)!E 2SR VS IBEO R ORER AN DN T

PE2  In this talk, we discuss the homomorphisms between generalized Verma modules, which are
induced from one dimensional representations (such generalized Verma modules are called scalar.

Classification of the homomorphisms between scalar generalized Verma modules is equivalent to that
of equivariant differential operators between the spaces of sections of homogeneous line bundles on
generalized flag manifolds. Verma constructed homomorphisms between Verma modules associated
with root reflections. Bernstein, I. M. Gelfand, and S. I. Gelfand proved that all the nontrivial
homomorphisms between Verma modules are compositions of homomorphisms constructed by
Verma. We introduce elementary homomorphisms between scalar generalized Verma modules,
which can be regarded as a generalization of Verma’s homomorphisms. We conjecture that any
homomorphism between between scalar generalized Verma modules is composition of elementary
homomorphisms. The conjecture is affirmative for many parabolic subalgebras under the assumption

that the infinitesimal characters are regular. The material of the lecture taken from arXiv:1205.6748

[math.RT].
3H2HG®) BVRYE
10:00~12:00
13 W R th 85 OBEEEHEE) D SO RRICBT 250 « BEPHIOAREFRITONT oo 10

B The classical Jensen inequality and its reverse are discussed by means of internally dividing
points. J. I. Fujii pointed out that the concavity is also expressed by externally dividing points. In

this paper, we shall discuss an external version of the arithmetic-geometric mean inequality.
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W " (8 W K BE)* Composition operators induced by analytic maps to the polydisk - - - - - 15

Quang Dieu Nguyen

(Hanoi Univ. of Education, Vietnam)

PN

B — (3 & T K)

P We study properties of composition operators induced by symbols acting from the unit disk
to the polydisk. This result will be involved in the investigation of weighted composition operators
on the Hardy space on the unit disk and moreover be concerned with composition operators acting

from the Bergman space to the Hardy space on the unit disk.

W. Krieger  (Univ. of Heidelberg) * A class of subshifts with property (A) -« «cvvvvvea . 15

& i

W IR
LS

LNRN

e 1%

KR
B =

B 5k (h K*)

BE2ZE We give a necessary and sufficient condition for a Markov-Dyck shift, that is constructed
from a strongly connected finite directed graph, to have property (A). More generally, this criterion
applies to a class of subshifts, that are constructed from labelled finite directed strongly connected
graphs with labels taken from a semigroup, that is constructed from a partitioned directed graph

with a relation (R-graph).

20 oK BB BHEIBIERNDIEDNS CHEEOIATDRL—Z v 15
Z B (L ok B oM

BEE We present result about traces on cores of C*-algebras associated with dynamical systems
generated by rational functions on Riemannian sphere. We present only partial results because
branched points may appear in the inverse images of branhced points, there may exists no section

for the original rational functions and rational functions may not satisfy hyperbolicity assumption.

f# & (F 8 % & K)* Hilbert C*-quad module M5 TEZ C*-ERICDNT - v v v vvveeennn. 15

B Let A, By, B2 be C*-algebras such that A C By and A C Bs. A Hilbert C*-quad module H
over (A, By, Bz) is a Hilbert C*-bimodule over A with multi structure of Hilbert C*-bimodules over
By and B, satisfying some conditions. We will construct a C*-algebra Oy from a Hilbert C*-quad
module H by creation operators on 2-dimensional Fock—Hilbert module and show its universality

subject to certain operator relations among generators.

B OE (R K HE)! UHF BRZWINT % C-BRODMREEE - e 15

B We mainly consider the number of commutators and its relations with Murray von-Neumann
equivalence. By this observation, we can prove that the decomposition rank of UHF absorbing
C*-algebra is less than two, for any unital separable simple nuclear infinite-dimensional C*-algebras

with a unique tracial state.

ffi s (V2@ fE K T)! Nuclear dimension for an inclusion of unital C*-algebras -« -« -« .- .- 10
R (B EKXHEE)

HBEEE  We prove that if a C*-algebra A is a local C,, (resp. Cpue, ) in the sense of Osaka and Phillips,
then A € C,, (resp. Cpue, )- As applications, if A is separable unital C*-algebra with dr(A) < n and
a: G — Aut(A) is an anction of finite group G with the Rohlin property, then dr(4%) < n and
dr(A x4 G) < n.
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20 K Ot = (LafEKFET)? On generalized Powers-Stgrmer’s inequality « -« -« vovovenenan.. 15
Dinh Trung Hoa (Duy Tan Univ.)
Ho Minh Toan
(Math. Tnst., Vietnam Acad. of Sci. and Tech.)

BEZE A generalization of Powers—Stgrmer’s inequality for operator monotone functions on [0, +00)
and for positive linear functional on general C*-algebras will be proved. It also will be shown that

the generalized Powers—Stgrmer inequality characterizes the tracial functionals on C*-algebras.

14:30~15:20

21 % % ¥ E (1 IHES )! Von Neumann BBOMEEREICDUNT - oo 20
U. Haagerup  (Univ. of Copenhagen )

BEZE We study three different notions of ultraproducts of von Neumann algebras (Golodets,
Ocneanu, and Groh-Raynaud) from a unified viewpoint. In particular, we show that the Golodets’
and Ocneanu’s constructions are equivalent, and the Ocneanu ultraproduct can be realized as a
corner of the Groh—Raynaud ultraproduct. Based on this connection, we show that the modular
automorphism group of the ultraproduct state is the ultraproduct of the modular automorphism

groups of the corresponding sequence of normal faithful states.
22 1% B H& b (LB K H T)! Dynkin KJERID connection DFE47 4 & ADE fusion bimodule 1D

B2 We discuss Ocneanu’s classification of all biunitary connetions between ADE Dynkin dia-

grams and (fusion) bimodule categories of those connection systems.

23 % B Hs b (E® K®E 1) D-ER —f%{t Goodman-de la Harpe-Jones subfactor I DWT - --- 10

BEZE We consider subfactors generated by irreducible D-E connections and compute their (dual)

principal graphs. We also discuss some subequivalence among ADFE paragroups.

24 % Bk HR s (B8 K # T)! 3311 spoke subfactor @ flat 35X U non-flat connection system - - - - - - 5

B2 We consider 5 kinds of (non-)flat connection systems which generate the 3311 spoke subfactor

and show some computations of the flat parts of non-flat connections.
15:40~16:40 G
Ao B o At ok )P Von Neumann BANOEE « BEFEHEH O KN E

BE%E 1 will survey the history and recent progress of classfication of group or quantum group

actions on von Neumann algebras.
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10:30~12:00
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% E £ On the existence of the mean values for commutative semigroups of
Dunfordfschwartz Operators on Ll ............................... ]_5

B2 Recently, we studied a notion of the mean value for vector-valued bounded functions defined
on an amenable semigroup with values in a locally convex space to prove mean ergodic theorems
for semigroups of linear and non-linear mappings in Banach spaces (or locally convex spaces). In
this talk, we discuss weak compactness of a separated locally convex topology on L' whose weak
topology is coarser than the weak topology on L! generated by L, and show the existence of the
mean values for commutative semigroups of Dunford-Schwartz operators on L' in the case when

the reference measure is o-finite.

e A (R KNG ATV =R F ) Fa—T LOBERY KL T AREXDRRER - 10

B The best constant of discrete Sobolev inequality on chiral type Carbon nano tube is obtained.
We consider a classical mechanical model, each Carbon atom are connected by a linear spring with
uniform spring constant. The best constant of discrete Sobolev inequality is the rigidity or hardness

of our mechanical model.

Bl sE (MULEEREE) ! SERT—Aw T4 VR EVRL T REROBEEE e 10

( )#
M A (B K)
%(H K% ET)
KEE (B & jt)
( )

1\

BEE We obtained the best constants of Sobolev inequalities corresponding to complete low-cut
filter. In the background, we have an n-dimensional boundary value problem and a one-dimensional
periodic boundary value problem. The best constants of the corresponding Sobolev inequalities are

equal to diagonal values of Green’s functions for these boundary value problems.

sh = (BOERRGT) . FERT T 7B R AL T AREROREER - 10
KEg B # K)
e i (B x)

BEE We obtained the best constants of three kinds of discrete Sobolev inequalities corresponding
to a graph Laplacian on complete graph. Discrete heat kernel, Green matrix and pseudo Green

matrix play an important role.

7 — (MFRYATLER) ! BRIV 7 SR TR RO R OREIMESE - 15

PE%E  In this paper we study the structural properties of solution semigroups, especially the
structure of spectrum, for a hyperbolic system of first-order Volterra integro-differential equations.
The keys of analysis are the use of deformation formula and the exponential analysis for entire
functions. For the purpose we introduce the concept of small solutions and establish necessary and

sufficient conditions for the completeness of generalized eigenspaces.



PEhR 2013/2/1

at
~
=
&
B
=
113

30 ME H OB CF (b K D SRRCMERERIBEICN T 2O ERE S TS X 15
ZNEE /G G| S N

P H. Komatsu established the theory of Laplace hyperfunctions of one variable, which plays an
important role in solving both linear ordinary differential equations with variable coefficients and
partial differential equations. In this talk we give the edge of the wedge theorem for holomorphic
functions with growth conditions of exponential type and construct the sheaf of Laplace hyperfunc-

tions of several variables. We also give Laplace transformations for Laplace hyperfunctions.

14:30~15:30 FERani
R B CGRUEAEEEME) Y SNARRT EOMES 2 L—T ¢ VT —VEREOMEELRTEIC DWW T

BEE We consider the spectral theory and inverse scattering problem for the discrete Schrédinger
operator on the hexagonal lattice, which is a sort of two dimensional lattice and covers the plane
by equilateral hexagons with honeycomb structure.

First of all, we review spectral properties of discrete Laplacian on the hexagonal lattice. By using
Mourre estimates, we can show the absolute continuity of the discrete Schrodinger operator.

Next, we construct a spectral representation and obtain a representation of the scattering matrix
by using the abstract stationary scattering theory.

Finally, we show a reconstruction procedure for the potential and the key lemmas for it, that
is, analytic continuation and estimates of the resolvent. Using those lemmas, we can recover the
potential by investigating the asymptotic behaviors of the analytic continuation of the scattering

matrix by using inductive argument.
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9:30~12:00
1 & H K& (B K4 # W)t Stochastic perturbations of one-dimensional maps « -« -« ««-vvevn-- 15
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2% We consider random perturbations of some one-dimensional map, which become a Markov
process. The Markov processes are small with respect to the noise level and give a class of

one-dimensional maps for which there always exists a smooth invariant probability measure.

% (2 K 1% #)! Integrals along rough paths via fractional calculus - - -« vvvoovennnn. 15

BEZE  In this talk, we will provide the definition of the integral along S-Hélder rough paths for
any 8 € (0, 1], which is based on the integration by parts formulas in the context of the fractional
derivatives. It is a generalization of the preceding study of Hu and Nualart, who considered the
case of § € (1/3,1/2). Tt follows from the main theorems in this talk that our integral coincides

with the first level path of the rough integral along geometric S-Holder rough paths.

I (R ABEEE) . SR LD A =S =T S BB o 15

BEE We know that super-Brownian motion give a solution of an SPDE, heat equation with noise,
when spatial dimension is one. Also, solutions of a certain type of heat equations with noise are
represented as superprocesses. In this talk, we will construct a solution as the scaling limit point of

branching random walks in random environment.
EERE (- SN Z)* A diffusion process with a Brownian potential including a zero potential
part .......................................................... 15

BE%E A one-dimensional diffusion process with a Brownian potential including a zero potential
part is considered. The limiting behavior of rhe process as time goes to infinity is studied. The

maximum process and the minimum process of the diffusion process are also investigated.

¢ Al (M 7 K #)* Optimal bound for the discrepancies of lacunary sequences -« -« - - - 5

C. Aistleitner (Graz Univ. Tech.)
[ 2% 6 ho v (B 32 & E )

6

BE2E  The law of the iterated logarithm for discrepancies of lacunary sequences is studies. An

optimal bound is given under very mild Diophantine type condition.

g

7= W (F M K 8 E)P Risk-sensitive portfolio optimization problems with a jump type stochas-
tic factor model -« - v v v v e e e 15

B2 Consider a factor process that we add a subordinator to Cox-Ingersoll-Ross interest rates.
This affects the prices of a bank account and a risky stock. Under such a model, we treat risk-
sensitive portfolio optimization problems on finite and infinite time horizon. In this talk, we treat
HJB (Hamilton—Jacobi-Bellman) equation corresponding to the finite time horizon problem and the
limit equation of HJB equation corresponding to the infinite time horizon problem. Our purpose is

to obtain the the explicit solutions of these equations.
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14:30~15:3

COX—pI'OCesseS ODSEIVALIONS « + « ¢ v v vt v e oo et et et 20

BEZEL We consider the problem of maximization of expected terminal utility. The underlying market
model is a regime-switching diffusion model where the regime is determined by an unobservable
factor process forming a finite state Markov process. The main novelty is due to the fact that prices
are observed and the portfolio is rebalanced only at random times corresponding to a Cox process
where the intensity is driven by the unobserved Markovian factor process as well. This leads to a
more realistic modeling for many practical situations, like in markets with liquidity restrictions; on
the other hand it considerably complicates the problem to the point that traditional methodologies
cannot be directly applied.

JBo# F (K CSFIF JEFBEH FICB IR0 DRI « N BUEE - 20
H O L (R K # #)

P We study maximum likelihood type and Bayes type estimation for diffusion processes where
observations occur in nonsynchronous manner. The problem of nonsynchronous observations
appears when estimating the covariance of security returns using high-frequency financial data.
We constract a quasi-likelihood function H for nonsynchronously observed diffusion processes and
prove consistency and asymptotic mixed normality of the maximum-likelihood type estimator and
the Bayes type estimator generated by H where max; ;(]S* — S* ! Vv [T — T9~1) —P 0.

0 HEI

H oA oK R 8 o) JERN G ST D R TDSREDDT VA LT+ —0

15:45~16:4

B Two random walks conditioned never to intersect is considered in two dimensions. We first
discuss about the construction of such two walks with help of knowledge of Brownian cases. After
that, we consider path-properties of the conditioned paths. It has particularly interesting properties
in two dimensions. In two dimensions, the conditioned path is transient and has infinite global
cut-points almost surely. Moreover, the simple random walk on the conditioned path is subdiffusive.
This is a similar flavor of a result obtained by Kesten (1986) who proved the subdiffusivity of the
simple random walk on the incipient infinite cluster in two dimensions. Compared with the usual
(unconditioned) simple random walk in two dimensions, these properties are peculiar ones. In the
talk, we are going to explain why we considered such conditioned paths and these differences occur

between them.

5 Rl

o B E (L B K I R Hamilton—Jacobi HFEEC DML RHRE & M=k

BEZE  This talk concerns asymptotic analysis for viscous Hamilton—Jacobi equations (or Hamilton—
Jacobi-Bellman equations) appearing in stochastic optimal control. We are interested in character-
izing recurrence/transience of the optimal control in terms of qualitative properties for solutions to
viscous Hamilton—Jacobi equations. Such characterization plays a key role, typically, in studying
the large time behavior of solutions to viscous Hamilton—Jacobi equations. We also discuss an

application of our results to the criticality theory for viscous Hamilton—Jacobi equations.
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9:00~11:50
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Ha (BARAHAEET) ! MENGHERIEIC NI % Lagrange BIACHHEHRE & A ESICTDOWT - - - 15

P2 In the study of mathematical programming, various duality theorems have been introduced,
for example, Lagrange duality, Fenchel duality, surrogate duality, and so on. Also, constraint
qualifications for such duality theorems have been investigated. There are so many constraint
qualifications, and recently, necessary and sufficient constraint qualifications are investigated. In
this talk, we introduce Lagrange-type duality theorem and its necessary and sufficient constraint
qualification for quasiconvex programming. We define the notion of generator for quasiconvex

functions, and we investigate Lagrange-type duality theorem.

10 {5 8 N (BIRAGEEHT)? DCFHEREORIEEICDNT o 15
BOE KL (BRARAET)

BEEE We study some constraint qualifications for optimality conditions in DC (difference of convex
functions) programming problems with convex inequality constraints. Recently, it was shown that
a certain constraint qualification is necessary and sufficient for optimality conditions in convex
programming problems. In this talk, we introduce a necessary and sufficient constraint qualification
for local optimality conditions in DC programming problems with convex inequality constraints

based on this research.

11 H Ok HE ORB T RS BERHEEOE MBI L A TPUEEAE 10

12

13

el

H

2L We consider a partially observable Markov decision process with Borel state and action
spaces under a discounted fractional criterion. At first, the fractional discounted partially observable
Markov decision process is transformed to a discounted partially observable Markov decision process
by using the parametric method. Next, assuming suitable conditions on the components of the
corresponding partially observable Markov decision process, a standard approach is used to define an
equivalent completely observable Markov decision process which evolves on the space of probability
measures on the state space. Applying these procedures and the dynamic programming approach,

we obtain the optimal value function and policy for our problem.

B U T K T)F MHAEKERIVERRE L7 PRl - 15

BEZE  This paper introduces mutually dependent decision processes. In this framework, there
are n processes (n > 2) and each stage reward depends on the optimal values of other processes.
We formulate this type of problem and derive a system of recursive equations by using dynamic

programming. Moreover we apply our result to an extended ‘Egg Dropping Problem’.

H O (MEAYATLEL) Y [AEDORNT ST 4 VETFIV EOBRSZ— 2 OO - 10
¥ oA (R B K% 5)

BE2E  The method of probability generating functions is extended for obtaining exact distributions
of the number of occurrences of a discrete pattern in undirected graphical models. General results
for deriving the distributions are given with illustrative examples. Further, a device for reducing
calculations is proposed. As an application of our results, the exact reliabilities of consecutive-k-

out-of-n: F systems corresponding to the undirected graphical models are obtained.
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B2 There have been many studies on a skew-symmetric distribution. It consists of an under-
lying symmetric density and a perturbation factor to control the skewness. The skew-symmetric
distribution is very flexible, but not necessarily unimodal even if the underlying symmetric dis-
tribution is unimodal. It is often a hard task to investigate whether a new density is unimodal.
To get relief from this task, a skew-unimodal distribution has been discussed recently. This paper
incorporates the mode invariance into a skew-unimodal distribution. The mode remains unchanged
for any transformation. The monotonicity of skewness can be shown under a weak condition. The
condition obtained here is very simple by virtue of mode invariance and allows us to incorporate

various favorable properties into a skew-unimodal distribution.

15 /Al B OB (o5 K B AENEICKASIBRHEROFE 15
ro& & @ GRAR®ET)

M2 We apply the holonomic gradient method (HGM) introduced by Nakayama et al to the
calculation of orthant probabilities of multivariate normal distribution. The holonomic gradient
method applied to orthant probabilities is found to be a variant of Plackett’s recurrence relation.
However a straightforward implementation of the method yields recurrence relations more suitable
for numerical computation. We derive some theoretical results on the holonomic system for the
orthant probabilities and then show that numerical performance of our method is comparable or

superior compared to existing methods.

16 7 K (12 42 KHEFERC AT B~ )L a T T VT AV L YA T L 20
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H b # 2z
(BANEH + JST CREST)

B2 We consider Markov chain Monte Carlo methods for tests of factor effects when the observa-
tions are count and are given in the two-level regular fractional factorial designs. In this approach,
one of the key notions is a Markov basis, which is characterized as a generator of well specified
toric ideals. In this talk, we give a new result on the correspondence between the regular two-level

fractional factorial designs and the algebraic concepts, namely, cut ideals.

17 & 1 = ¥ (5 & T K)! Complete existence of 3 pairwise additive BIB designs « -« -« --- 15
OE R OB (R B K B

BE2E  The existence of additive BIB designs and 2 pairwise additive B(v,2,1) has been discussed
with direct and recursive constructions in Sawa et al. (2007) and Matsubara et al. (2012). In
this talk, by providing new methods of constructing pairwise additive BIB designs from other
combinatorial structures, it is shown that 3 pairwise additive B(v,2,1) can be constructed for any

integer v.
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B2 We consider a fractional 3™ factorial design derived from a simple array (SA), which is a
balanced array of full strength, where m > 4. In this situation, we give a necessary and sufficient
condition for an SA to be a balanced fractional 3™ factorial design of resolution V. Such a design

is characterized by the suffixes of the index of an SA.

11:50~12:20 il BEA RIS

13:20~14:30

19

20

KOH 1 E (PUEABEEIE) Y Power spiked T V7 & DEIITT — X DEGMEHAEEICDONVT - - 15
5 IE A (U AREEEIE)

BEZE  In this talk, we consider a general spiked model called the power spiked model for the
eigenvalues when the data dimension is extremely high. We first show that the conventional
estimation on the eigenvalues is consistent under some sufficient conditions. The conditions should
depend on the data dimension, the sample size and the high-dimensional noise structure. We develop
two PCA methods, the noise-reduction methodology and the cross-data-matrix methodology, for
high-dimensional data. We show that both the new PCAs establish consistent estimators under
certain conditions that are much milder than before. We demonstrate that the new PCAs are quite

efficient not only in large sample-size settings but also in small sample-size settings.

BHOR 5L B (U ok B B BEESEORLSET VR LMRETIVOIST A—ZHEEICDONT - 10
Nl A= O R N )

B2 A two-sample problem in heteroscedastic random effects models is considered. Approximated

confidence regions are proposed and its accuracy of approximation is examined by simulation.

W W #F — (L K = I)F Synchronized IEFHFIO T TORFHREANZ bV OE—MEORIE DR
7 1V N 10

PE2E We consider the problem of testing homogeneity of regression coefficient vectors under
synchronized order restrictions when the covariance matrix is unknown. Synchronized order
restriction is a generalization of multivariate isotonic order restriction. For this problem, Hu
and Banerjee (2012) proposed some test statistics, studied their distributions, and obtained some
inequalities among their powers. In this presentation, we show that strict inequalities hold among

these powers.

22 B 4 BB Bk (K H OL)F EERRICHT ARELE Y 70 —F — Heavy tailed data DETY >

B IE E (B R B T o 10

P2 An empirical likelihood approach is one of non-parametric statistical methods, which is
applied to the hypothesis testing or construction of confidence regions for pivotal unknown quantities.
This method has been applied to the case of i.i.d. observations and second order stationary processes.
In recent years, we observe that financial data are frequently heavy-tailed data. In such cases, it
is natural to consider a linear process with stable noise, called stable linear process. In this
presentation, we introduce an empirical likelihood approach to the stable linear processes, and

elucidate the asymptotics of the empirical likelihood ratio statistic.
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PEEE  In this talk, we introduce a nonparametric method to test pivotal quantity fp in the
multivariate time series model generated by infinite variance innovation sequence. Recently, the
multivariate data with infinite variance appear in various fields like finance, economics and hydrology.
It is difficult to analyze such data parametrically even if we assume the innovations are distributed
as multivariate stable distribution. We propose an empirical likelihood ratio statistic based on the
Whittle estimator to construct the confidence interval, and derive the asymptotic distribution of

the statistic in the multivariate case. Numerical results will also be presented.

f# K (RAREBET)E HffS & Whittle HEEZ B X U Whittle fi/MEEE - oot 10
E B & K # I

B We consider a restricted estimator and a shrinkage estimator for a class of Gaussian linear
process. This class includes Gaussian AR models (Autoregressive process) and Gaussian ARMA
(Autoregressive Moving-average process) models. Because the Whittle type estimator is widely used
in time series model, we propose a constrained Whittle estimator and shrinkage Whittle estimator.
First, it is shown the asymptotic distribution of the constrained Whittle estimator. Second, we give
that of Whittle shrinkage estimator. Although both of the methods have a similarity, we mention

their difference. Numerical examples will be provided.

3H22H (%) FIX 2
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P2 In this talk we discuss theoretical properties of smoothed sign test, which based on a kernel
estimator of the underlying distribution function of data. We show the smoothed sign test is
equivalent to the usual sign test in the sense of Pitman efficiency, and its variance does not depend

on the distribution under the null hypothesis.

E e K & B WY MHEOE AT A, BS I —RIVEEHEERDOHERICOWNWT ---- 15
#F db kK B %)

2% The standard kernel estimator does not have consistency near the boundary, that is, it has
boundary bias when an estimated density has a compact or semi-infinite support. In order to solve
such a boundary problem, some estimators were suggested in the literature. The inverse Gaussian,
reciprocal inverse Gaussian and Birnbaum-Saunders kernel estimators (Jin and Kawczak, 2003;
Scaillet, 2004) were suggested as alternatives to the gamma kernel estimator (Chen, 2000) that is
free of boundary bias for a density with a semi-infinite support. However, we can see that these
estimators do not solve, in general, the boundary problem. In this talk, we re-formulate them and

study some asymptotic properties of the resulting estimators.
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27 & Il F W (FEEETHAKHT) Y Asymptotic expansion for sums of Hilbert space valued random variables
and ltS application to V_Statistics ................................

B We consider the Edgeworth expansion for V-statistics with a degenerate kernel of degree two.

The scheme of the proof is constructed from the following three steps. The first step is to expand

the kernel function by Fourier series. The second one is to transform the symmetric statistics into

sums of Hilbert space valued random variables. The last step is applying the Edgeworth expansion

for sums of Hilbert space valued random variables to the V-statistics.

28 fE AR B KB (BABEME) Y Bayes U AZICHT BIEMAFRICDNT v
N — (BT E)

BEE A lower bounds for the Bayes risk is obtained. The bound improves the Brown-Gajek bound

and the asymptotic expression is derived. As an application of the bound, lower bounds for the

local minimax risk and Bayes prediction risk are given.

29 HK By (B K 1 #)' Optimal equi-difference conflict-avoiding codes of length n = 2#3%m and
E [II,% % *D ? (l[& % j( I) We]ght four ....................................................
oROHE — (B K W)

BEZ A conflict-avoiding code of length n and weight k is defined as a family C of k-subsets (called
codewords) of Z,, = {0,1,2,...,n — 1}, the ring of residues modulo n, such that A(c) N A(c') =0
for any ¢, ¢’ € C, where A(c) = {j —i (mod n) :4,j € ¢,i # j}. The class of all the CACs of length
n and weight k is denoted by CAC(n, k). A code C € CAC(n, k) is called an equi-difference code if
every codeword ¢ € C has the form {0,4,24,...,(k—1)i}. In this talk, we will discuss upper bounds
on the code size of equi-difference CACs of length n = 2%3%m and weight & = 4 for a > 1, b > 1

and ged(m, 6) = 1 by utilizing an integer programming method.

30 B bk oBh = GREUE KRB T)! Zou/nEIRICHET % —RILEURBO VAT 1 v 7TV EEIHFRE
M B 18 GEBTERIET)  FILDR oo 10
O OE B (HEEAKET)

B For multi-way contingency tables of same classifications with ordered categories, the marginal
symmetry (MS) model which indicates that the marginal distributions of all variables are identical
has been considered. This model can be expressed by the equivalence of the marginal cumulative
logits of all variables. In this talk, we propose the generalized marginal cumulative logistic model
which indicates that the difference between two marginal cumulative logits is the polynomial
function of the category value. Using the proposed model, we give a theorem that the MS model
holds if and only if both the proposed model and moment equality model hold.

31 = A% #h W (HmHE AHE T)? Extended palindromic symmetry models for square contingency tables
H M #t 78 GRS AFET)  with ordered CAEZOTIES - - - -« -« r e 10
O oA B (GRaEAHT)

BEZE  For the square contingency tables with ordered categories, McCullagh (1978) considered the

palindromic symmetry model and the generalized palindromic symmetry model. We consider the

extended palindromic symmetry models.



62

32

33

34

PEhR 2013/2/1

MrtEee
B oA 88 4 GREE K# T)! Sum-symmetry model and its decomposition for square contingency ta-
[J_l Z!S /(jf\ ﬁJ (B}i j( IE) bles with ordered Categories ..................................... 10
B O OH B REEAMI)

W &=
WS H

mE

B
J

W

B We propose new kinds of symmetry model, and give a decomposition of the new model by

introducing an extended model of it.

X & HEEHEKHET) JEEAT IV ESDERICBI 06 L 3 X 3RERAWZHFRET IV
feow (B K E) DO EHIAREE 10
B 5 GEaHEKHT)

B2 For a square contingency table with ordered categories, the symmetry model was considered
by Bowker(1948). When the symmetry model does not hold, we are interested in measuring the
degree of departure from symmetry. We propose a measure which represents the degree of departure
from symmetry, by considering some collapsed contingency tables obtained by combining adjacent

categories in the original contingency table.

& 7y (R KHE T)! Decompositions of symmetry using generalized linear diagonals-parameter

fn " (R K )  symmetry model for square contingency tables - -« - e 10
H 5B (HE#EAHET)

B2 For the square contingency tables with ordinal categories, Yamamoto et al. (2007) showed
that the symmetry (S) model (Bowker, 1948) holds if and only if both the linear diagonals-
parameter symmetry (LDPS) model (Agresti, 1983) and the mean equality (ME) model hold, called
decomposition of the model.

Yamamoto and Tomizawa (2012) also showed that the S model holds if and only if both the
cumulative linear diagonals-parameter symmetry (CLDPS) model (Miyamoto et al., 2004) and ME
model hold.

We consider generalizations of those decompositions.

14:30~15:30  FERaH

i

E &M@ KB W BEET, REWHES S, BUEMNTZIC B 2 781 > LTSRN
DM Em

BEZEE A cubature formula is an integration formula of a given function by approximating the
integral value with an weighted average of the function values at finitely many specified points. A
remarkable thing is, this object has been studied not only in the field of numerical analysis, but
also in many other areas such as algebraic combinatorics, mathematical statistics and functional
analysis, which are apparently not directly connected each other. In this talk you will know why,
and enjoy how tightly those various areas are tied through the theory of cubature formulae. Here
are some of the keywords you will see in my talk: Cubature formula, Euclidean design, Hilbert

identity, isometric embedding, optimal experimental design, the mean-value theorem.

15:45~16:45 20124 (5 11 Inl) b E 52 B RE R
B E & KB T JYRZYE— RERITTORRYIT

BEZE  Time series analysis has been developed for the case when the models concerned are smooth
with respect to unknown parameters, and the derivatives of score functions have finite moments. If
these conditions are violated, the analysis is called “non-standard”. This talk surveys “non-standard

analysis” for time series based on a series of papers by the author.
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PE2 We define a triangulation as a graph embedded on a closed surface F? where every face is
triangle. We call a triangulation all of whose vertices have even degree an even triangulation. Let
G be a graph embedded on F? where every face is either a triangle or a quadrangle. In this talk, we
decide the conditions of an embedded graph GG which can be extended to an even triangulation by
adding diagonal edges to quadrangular faces of G. We also decide the number of even triangulations
extended from G. In particular, we show that any G where every face is quadrangle can be extended

to an even triangulation.

o0 th A B (BREAREAE)! R —DADLEBEFTGDEIDERL oo 15
T B (BERE KERETIER)
B We prove a generating theorem for loopless even triangulations on the torus.
3 AR Hw (BEEAEEAM) S BARRTG E0 2355275 7 D 3-list-coloring IS DUNT < vv v e 15

N BE T (BIREIRIRENE#R)

B2 We bound a choice number for bipartite graphs on surfaces.

4 R = (BREABEER) Y BHIIE LSS T OIEEN 4B 10
AN B R
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BEEE A vertex-coloring of graphs on a surface is called cyclic if any two vertices contained in a
same face receive different colors. In this talk, we give a necessary and sufficient condition for

graphs on a surface to have a cyclic 4-coloring.

s
®

B (H K 3¢ #E)% The local Chvatal-Erdés condition and 2-factors in graphs - - -« -« - 15

BEZE A graph G is said to satisfy the Chvatal-Erdés condition if its independence number is
bounded from above by its connectivity. It is a well-known fact that a graph satisfying the Chvatal—-
Erdos condition has a hamiltonian cycle. For a vertex x in G and a positive integer r, the ball with
center x and radius r is the subgraph of G induced by the set of vertices whose distance from x is
at most r. We say that G satisfies the local Chvatal-Erdés condition if the ball with center x and
radius 1 satisfies the Chvétal-Erdés condition for every x € V(G). In this talk, we report a result
that a connected graph satisfying the local Chvatal-Erdds condition has a 2-factor.
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B We consider strict-semi-bound graphs of posets. For a poset, the strict-semi-bound graph of
the poset is the graph on the element set of the poset for which pair of vertices are adjacent if and
only if there exists an element which is a strict common upper bound or lower bound of pair. We
show some resuls on strict-semi-bound graphs.
7 OW B fw & (5 H K #)? Upper bounds on the diameter of domination dot-critical graphs with
g

given Connectivity .............................................. 15
2 The domination number v(G) of a graph G is the minimum cardinality of any dominating set
of G. An edge of a graph is called dot-critical if its contraction decreases the domination number.
A graph is said to be dot-critical if all of edges are dot-critical.
It is known that the diameter of a connected dot-critical graph G is at most 37(G) — 3. In this
talk, we show that if a dot-critical graph G has the diameter exactly 3v(G) — 3, then G is a path.
Furthermore, we consider dot-critical graphs with high connectivity, and prove that for m > 2, the
diameter of an m-connected dot-critical graph G is at most 2v(G) — 2.

8 My H — i (BAZOEIE) Y BET T TOME 10
P2 The notion of weak closedness is a generalization of the notion of closedness introduced
by Herzog—Hibi—Hreindottir-Kahle-Rauh. In this talk, we state several basic properties of weakly
closed graphs, including its perfectness.

14:15~16:25
9 v JH OB K (2 LK I)f Leaf degree ZHilfR L7ZARICDNT ovovviii 10
G/ = S G 2 N N B
B2 Let T be a tree of a graph G. The leaf degree of a vertex x € V(T') is defined as the number
of end-vertices in T adjacent to x. Let f be an integer-valued function defined on V(G) such that
f(z) >0 for all x € V(G). Then a tree T of G is said to be an f-leaf-tree of G if the leaf degree
of each vertex x € V(T') is at most f(z).
We obtain a criterion for a graph to have a spanning f-leaf-tree.
10 & & A — (st B K )¢ (HMBER A RER E 2 HORIERD VT T 15
oA fa B (R 5t B oK B

P2 A spanning tree with no vertices of degree two of a graph is called a homeomorphically
irreducible spanning tree (or a HIST) of the graph. In this talk, we characterize forbidden pairs

that imply the existence of a HIST in a connected (or 2-connected) graph of sufficiently large order.
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BEZ  Consider a graph G and a subgraph H of G. A D(G,H,\) design is a collection D of
subgraphs of G each isomorphic to H so that every 2-path (path of length 2) in G lies in exactly A
subgraphs in D. We call this design a Dudeney design.

In this talk, we consider D(K,,, P,, \) designs and we obtain the following result.

Theorem

(1) There exists a D(K,, P,,1) design when n is odd.

(2) There exists a D(K,, P,,1) design when n =0 (mod 4).

(3) There exists a D(K,,, P,,2) design when n = 2 (mod 4).

il 1 Z (Gf #% K # L)' Balanced (Cy, Cy2)-foil designs and related designs -« -« -« v-vvnvn. 15

2% In graph theory, the decomposition problem of graphs is a very important topic. Various
type of decompositions of many graphs can be seen in the literature of graph theory. This paper

gives balanced (Cy, C2)-foil designs and related designs.

Rt
®

% (B #®  K)' Some degree sum and forbidden subgraph conditions for k-contractible
edges ......................................................... 15

PE2E  An edge in a k-connected graph is said to be k-contractible if the contraction of the edge
results in a k-connected graph. We say that a k-connected graph G satisfies ‘m-degree-sum
condition” if 3, vy dega(z) < mk + 1 holds for any subgraph W C G with [W| = m. Let k
be an integer such that £k > 5 and let G be a k-connected graph. We prove that if either “G is
{K;1 + C4, K3 + (K1 U K3) }-free and satisfies 3-degree-sum condition” or “G is (K; + Py)-free and

satisfies 4-degree-sum condition”, then G has a k-contractible edge.

e T & (il T ®)F A generalized Bartholdi zeta function for a hypergraph -« -« ... .. 15

BEZE  We introduce a generalization of the Bartholdi zeta function for a hyergraph, and present its

determinant expression.

R B RARRAE)! 3SRERIT S T7DT7 7)Vh—Y Y OFRE, 7Ty Z—BGg - 15

BEZE We present a new conjecture about clutter theory. Every ideal clutter whose minimum
transversal s cover the ground set packs in terms of half integers. We show that this conjecture
implies Fulkerson conjecture, that is, every bridgeless cubic graph has six 1-factors which doubly

cover each edge.

Guantao Chen (Georgia State Univ.) #  Clique minors, chromatic numbers for degree sequences in graphs ---- 15
7 [ (B K B OT)
K W 5 o5h (B K H I)

B2 Given a graph G, Robertson and Song conjectured that there exists a graph H containing
K, () as a minor and having the same degree sequence of G. The conjecture was confirmed by
Dvordk and Mohar. In this talk, we shall give a short proof of this conjecture. By extending
notion of coloring classes with minimum number of colors, our result is stronger than the original
conjecture and independent from the results of Dvotdk and Mohar. We also give a result on the

maximum size of topological clique minor for given near-regular degree sequences.
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BEZE  In this talk some results on the existence of “good” structures in graphs are presented.
Here we regard 1-factors, 2-factors and hamiltonian cycles as “good” structures. To find such
structures, several kinds of conditions are used. One of the useful condition is forbidden subgraphs
condition. For a set H of connected graphs, a graph G is said to be H-free if G does not contain
an induced copy of H for every H € H, and the set H is often referred as forbidden subgraphs. If
we choose H appropriately, H-free graphs may contain good structures. The relationship between
between forbidden subgraphs and the existence of a 1-factor, a 2-factor or a hamiltonian cycle was
investigated by several researchers. The recent progress of this line of research is the main topic of
this talk. Some related results, for example, the results on graphs embedded on a closed surface, or

the results using degree conditions, are also given.

3H21 HOK) BVIEE

17 A B O (MREAREER) Y BRI EOAATE TN BT 2 AL OREICONT e 15

I A pentangulation is a 2-connected simple plane graph such that each face is bounded by a
cycle of length five. Diagonal transformations in pentangulations consist of two transformations
A and B. In 2007, Kanno et al. proved that any two pentangulations with the same number of
vertices can be transformed into each other by diagonal transformations. Recently, Matsumoto and
Yamamoto proved that any pentangulations with the same number of vertices can be transformed
into each other only by A if they are not isomorphic to some pentangulation. In this talk, we focus
on the number of diagonal transformations. In the above results, the authors use O(n?) diagonal
transformations to transform a pentangulation into the other one, where n is the number of vertices.
In this time, we prove that any two pentangulations with n vertices can be transformed into each

other by O(n) diagonal transformations.

18 J\ & IF ‘& WAVATLER) Vo7 FoEiEcRa / A 75— LEBET 5 —LDFy ¥ ot ... .. 15

B A discrete Voronoi game on a graph is a noncooperative game where each player choose one
vertex and his utility is determined by how many vertices are closer to him than other players. In
this talk, we show that the discrete Voronoi game with 2 players on a graph of diameter upto 2
always has Nash equilibria. Here, the diameter and the number of players for this result are sharp.
We also include results for the discrete Voronoi games on paths. We also show a variant of the
discrete Voronoi game where Nash equilibria always exist on the graphs of diameter upto 2 for any

number of players.

19 B B 1t (8 K T & K)f Revisit of Erdés-Gallai’s theorem on the circumference of a graph - - - - 10
L. Lesniak ( Drew Univ. )

B2 Let G be a graph of order n with m edges. We prove that, if both n and ¢ are even integers
with n > ¢ >4, and m > (¢ — 1)(n — 2)/2 + 2, then G contains a cycle of order at least c.
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20 ﬁ % Z (lEJ oK f@)ﬁ a1 =1 (mod p2) 0)%‘[‘%0)%3%“: ............................... 10
UL B — (R LB OK H)
A K (R L B OR B

W% In Montgomery [2], it is stated that some number-theoretic questions such as Fermat’s
conjecture require primes p satisfying a?~! = 1 (mod p?) (*) for given a not a power and its
solutions for 2 < a < 99 and 3 < p < 232 are listed. Since we need the solutions for a proof of a
prime factor in odd perfect numbers, its further calculation is needed. So, we have calculated the
solutions of (*) for 2 < a < 99 and 3 < p < 1.3 x 102, We have a news that Prof. Mochizuki
of Kyoto University has released a 500 page proof of the ABC conjecture. If we employ the
ABC conjecture, there is a possibility that the calculations related to odd perfect numbers will be

extremely decreased. Then, the list of the solutions in this paper will be usefull data to complete

the proof.
21 # % 2 (ML Bk ) O EEDEKRERTFOIEITOUNT o oeeeeeeiiaeiiaans. 10
B B — (Wl B oK )
HOR E B (BRARAHT)
A H K (L B OK B
BEZE A perfect number is a positive integer n which satis es o(n) = 2n, where o(n) denotes
the sum of all the divisors of n. All known perfect numbers are even. As for odd numbers, it
is conjectured that no odd perfect numbers exist, but until now this nonexistence has yet to be
proven. However, certain conditions that a hypothetical odd perfect number must satisfy have been
found. Recently, Goto and Ohno [5] proved that the largest prime divisor of an odd perfect number
must be greater than 108,
Our result improves the lower bound for the largest prime divisor of an odd perfect number, proving
that the largest prime divisor of an odd perfect number exceeds 10°. The proof follows the improved
method used by Goto and Ohno, and others.
20 BINHEF B 6 A B ARG IEODMHE - oot 10
W% The Catalan number C,, can be defined as the number of Dyck paths from (0,0) to (n,n).
We call P be a Dyck path when P is a staircase walk from (0,0) to (m,n) that lies strictly below
(but may touch) the diagonal y = ™z for any m,n € N. I calculated the number of Dyck paths
from (0,0) to (m,n) for any m,n € N.
23 K i BE B K L) =L 77z —DRND 2N FisEiz0 U —T8DOT7 LA 7RO
g — (B B K T) AT DU T o v oot 20
T ¥ Z M (E W K I)

B2 We study the maximal value of break intervals of equitable round-robin tournaments with
home-away assignments. By computer search, we observe that the maximal break interval increases
by one when the number of teams reaches a power of two. Further, we construct a schedule of an

equitable round-robin tournament with maximal break interval k for 2* teams.
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24 = B W& L3YOT TR ERD T T ¢ VEHEE RN AR 15
(iR BERE > 2 —)
LT — AKAA)
N. Dolbilin ~ (Steklov Math. Inst.)

BEE  In addition to well-known classification of 3-dimensional parallelohedra we describe this
important class of polytopes classified by the affine equivalence relation and parametrize represen-

tatives of their equivalent classes. Moreover, we discuss the structure of those affine classes.

13:15~14:15  FEilas
T # g AN (L KT M D Gelfand @ 3 DFEHWIERIBIEZED AT MV & 7 OfEAHRE)
TFROZAF T ZANDIGH

BEZE Dynamics of systems of large populations of coupled oscillators have been of great interest
because collective synchronization phenomena are observed in a variety of areas. The Kuramoto
model is often used to investigate such phenomena. In this talk, an infinite dimensional Kuramoto
model is considered, and Kuramoto’s conjecture on a bifurcation diagram of the system will be
proved.

It is well known that the spectrum (eigenvalues) of a linear operator determines a local dynamics
of a system of differential equations. Unfortunately, a linear operator obtained from the infinite
dimensional Kuramoto model has the continuous spectrum on the imaginary axis, so that the usual
spectrum does not determine the dynamics. To handle such continuous spectra, a new spectral
theory of linear operators based on Gelfand triplets is developed. Basic notions in the usual
spectral theory, such as eigenspaces, algebraic multiplicities, point/continuous/residual spectra,
Riesz projections are extended to those defined on a Gelfand triplet.

Furthermore, the thoery is applied to nonlinear problems to prove Kuramoto’s conjecture. In
particular, a center manifold theorem on a certain space of distributions will be proved with the aid

of the Gelfand triplet and the generalized spectrum.

3H2H %) BV

9:00~11:45

25 WE A=  Pachikuri JTAEEEKIC B B S S EASIEIRD Spairal & AL FHEC B
(Oval Research Center) I K2 4T —NHFAT &/ N— RV T s 7075 LOREEN, 38 OMGE,
BRG] 10

BEE 1 show the title-example by PDF-PC 6 output sheets. They can help mathematical theories
or considerration in tecnoloy stratified sosiety. Please enjoy these sheets context for better furture

developing of them.

26 Y& OB T CRmEARRE) RBUTEICEET 5 1E - B0 (RS - = 2 — 2 o— kX
OHEBE & R—F BB o v oee et et 15
BEZE Yoshimasu Murase gave formulas of x*x in 1673. These lead to the Horner method at the

same time to lead to the expansion of the Newton method. This shows originality of Japanese

native mathematics (Wasan) of Japan.
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27 Shan Der Lin  Laplace transform of the fractional derivative and its applications - - - - 15
(Chung Yuan Christian Univ.)

Chia-Hung Lu
(Chung Yuan Christian Univ.)

B In the past two decades, the widely-investigated subject of fractional calculus has remarkably
gained importance and popularity due to its demonstrated applications in numerous diverse fields
of science and engineering. The object of the report is to present at the research work in the
fields of Laplace transform of the fractional derivative to solve the useful fractional-order differential
equations in the fields of applied mathematics which allied topics of mathematical analysis and
applicable mathematics with the theoretic and applicable aspects of the Riemann—Liouville fractional

integrals and fractional derivatives.

28 g 2 B (5 F K & E)* A mathematical approach to the policy of Atomic energy «---------- 15

2% In 1970°s, Dr. Schumacher appealed that Atomic energy should be immediately abolished
because of the various poisonous influences due to radition [1]. Even at the present day we have
not found any safe disposal of the radioactive waste, and have proceeded to cool it from the time of
starting point. In this talk we shall innovate a mathematical model of the policy of Atomic energy

from the viewpoint of its cost and conduct Schumacher’s claim.

29 A F K E K ECHE ) EARFEMDERZROAEPEORREIC DWNT e 15
O oE RO K E W
B 7 77 (R EE)
Bt We will report on an improvement of a theorem for inverse operators in linear elliptic partial
differential equations.
30 & o5t Al (BRI (LEZAEHEEL ORI RN IR ORI T 2 8 SRR & B
2 E O (B K FE L) BB 15
PN # —
(FKEET. + JST CREST)
2% In this talk, a numerical verification method is presented for second-order semilinear elliptic
boundary value problems on arbitrary polygonal domains. On the basis of the Newton—Kantorovich
theorem, our method can prove the existence and local uniqueness of the solution in the neighbor-
hood of its approximation. In particular, a computer-assisted analysis procedure is proposed with
respect to the invertibility of some elliptic operators. Using a verified eigenvalue evaluation for the
Laplace operator, the inverse of an elliptic operator is proved with computer-assistance. It yields
more accurate evaluation than the existing method. The efficiency of our method is shown through
illustrative numerical results on several polygonal domains.
31 A HEEHE RERIRL)! WRERS TR « A —b< bkl 15

P2 The direct method to transform parabolic differential equations into cellular automata is
proposed. The transforming method is applied to the Gray—Scott model. The resulting cellular

automaton is directly related to the elementary cellular automaton Rule 90.
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32 MR O Ot (B8 K O OI)F 1/(2— () OMEAEAICK D IERIREEUE LT B FiEORUEY FA GG
FE R 8 50 (B K BE ) OIS - e 15
O F B (BEAEHRET)

BEZE We proposed in Sakakibara and Katsurada [3] a method approximating holomorphic functions
in a given domain € by using their boundary values. This method can be used to compute the
inverse mapping of a conformal mapping. In this talk, we consider calculating the inverse mapping
of a conformal mapping, which is called the inverse conformal mapping, from a Jordan region (2
onto the unit disk.

33 R b & 2z (IAE-JST CREST)# 2 EEEUETHEKIC 51) 2 MG 20E S IEREIE - FEFEMRR N OTRARONIHI
Mol 0 ER (JOKFEIST CREST)  MHE ZOEEZIT oottt 15

Bf2  The instantaneous flow field of potential flows in two-dimensional domains is described by
a Hamiltonian vector field whose Hamiltonian is equivalent to the stream function, which is the
imaginary part of the complex potential. The flow is characterized topologically by the streamline
pattern. We propose a new topological classification procedure of the structurally stable streamline
patterns in two-dimensional multiply connected domains generated by many point vortices in
the presence of the uniform flow. The procedure allows us to assign a maximal word to each
structurally stable Hamiltonian vector field. In the present talk, I will explain how to give the word
representation of the structurally stable streamline patterns and show all the streamline patterns

in multiply connected domains of low genus with their word representations.

14:15~16:30
34 KB 2O (R OK B OE)! RNERSMHAETELEF T - R h—2 ZHRERICTHT BV Oh O

Bt We consider the incompressible Navier-Stokes equations in a 2D or 3D bounded domain
supplemented with the leak boundary condition, in which the tangential velocity and normal stress
are prescribed at the boundary. Unlike the Dirichlet or slip boundary condition cases, it still
remains open whether one can obtain existence of a global-in-time solution, even in the 2D case. In
this talk, we explain the reason for this situation, discussing two approaches to construct Galerkin

approximations. Applications to the leak boundary condition of friction type are also considered.

35 H i FE A (R K B D) E ARRERE LRI E R ESREORENE 15

2% Upwind FEMs and characteristics FEMs are representative numerical methods for solving
stably flow problems. We show that an upwind FEM and a characteristics FEM are equivalent

under some condition.

36 B OK (BF#BABT) 2w RT O RIS 2 BERE T VRIS T e 15

o — (BVEERTREE L)

S
B fm

BEE We examined the behavior of European honeybees at the first stage of comb construction.
From the result, we find two processes: one is the self-assembly stage of the honeybees, the other
is the self-organization stage of constructing honeycomb. We propose for the first stage of the
self-assembly, the scenario of nonlinear diffusion and assembly of insects by Shigesada et al. For
the second stage of the self-organization, we propose the leading interactions among honeybees,

beeswax and temperature.
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o M — (M b K B 58)* Study on microbial depolymerization processes of exogenous type ---- 15
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(FETHAT /#HL - 78 A 2-)

B Mathematical models for microbial depolymerization processes are described. Inverse prob-
lems to determine molecular factors of degradation rates are illustrated. Initial value problems to

simulate transitions of weight distributions are formulated with time factors of degradation rates.

MO F B v K 8 B HIRERIORTREFZEREDS X —ICDINT e 15
A. Ducrot (Univ. Bordeaux 2)
F. Le Foll (Univ. de Le Havre)
P. Magal (Univ. Bordeaux 2)
J. Pasquier  (Univ. de Le Havre)
G. F. Webb  (Vanderbilt Univ.)

BEE  In this talk, we develop a mathematical model to describe spatial movement of an in vitro cell
population. First, we present a two-compartment space and size structured model taking account
of cell size, cell division, mortality, motility, contact inhibition, supply and demand for nutrition or
oxygen, proliferative/quiescent states. Then we reduce the complicated two-compartment model to
a single equation. The resulting simplified model consists of a nonlinear diffusion of porous medium
type and a nonlocal reaction term. This model contains the complex phenomena present in the cell
biology, but are simple enough to be theoretically analyzed. Numerical experiments are carried out

to demonstrate the formation of cell colonies.

e Az 7 R de K )P RE—EERORISIEFEOT AN D < % rii#/ S2 — > LREEALE - - 15
PN FOCR Jb ok )

B2 Considered is the Neumann problem for a semilinear elliptic equation with variable coefficients
arising from an activator-inhibitor system modeling biological pattern formation.

We prove that if the diffusion coefficient is small, the ground state given by the mountain pass
lemma concentrates around a point. To identify the concentration point, we introduce a locator
function defined by the coefficients of the equation. The concentration point is near the minimum

point of the locator function over the entire domain or over the boundary.

Kl —E (L B K H) JEHa~IicBUI 2B OMFE - 15
G. H. M. van der Heijden
(Univ. College London)

P2 We prove the existence of horseshoes in the nearly symmetric heavy top. This problem was
previously addressed but treated inappropriately due to a singularity of the equations of motion.
We introduce an (artificial) inclined plane to remove this singularity and develop a Melnikov-type
approach to show that there exist transverse homoclinic orbits to periodic orbits on four-dimensional
level sets. The price we pay for removing the singularity is that the Hamiltonian system becomes
a three-degree-of-freedom system with an additional first integral, unlike the two-degree-of-freedom

formulation in the classical treatment.

o oM E (LR T M DE S=Y R TV RRERY—BOR VIS BRGERITANOISH - 15

BEZL  In this talk, I will explain our recent researches on protein structure analysis by using

persistent homology.
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PEE  This is a brief introduction to a simple level set formulation for spiral crystal growth and its
mathematical analysis. When a crystal grows with aid of screw dislocations, one can find evolving
spiral steps on the crystal surface. In the theory of the crystal growth, the steps evolve with an
eikonal-curvature flow equation. In this talk we introduce a simple level set formulation for the
evolving spirals. The crucial difficulty is caused by the fact that a spiral does not divide the domain
into two regions. To overcome this difficulty, we present spirals by a level set of a single auxiliary
function minus a pre-determined multi-valued sheet structure function. Our method enables us to
clarify ‘interior’ of the evolving curves with a covering space reflecting the sheet structure function,
which is useful to investigate the behavior of spirals. In this talk we present mathematical results
on stability of a bunched spirals, and stationary curves under the ‘inactive pair’, which is a close
pair with opposite orientations. The clarification of the interior is also convenient to reconstruct the
crystal surface, which enables us to calculate the growth rate of the crystal surface. For applications
of the above, we present some numerical results on the growth rate of the crystal surface by a single

or a pair of screw dislocations.
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e & 0 N (7R )
P& We go along a knot diagram, and get a sequence of over- and under-crossing points. We will
study which kinds of sequences are realized by diagrams of the trefoil knot. As an application, we
will characterize the Shimizu warping polynomials for diagrams of the trefoil knot.

S 2 B T A E)E N RFTHED A IIEIRE o 10

A& AN M OE B KB
BEZE We give several criteria for two links to be related by a coherent band surgery using the
determinant and the Jones polynomial. Then we give some examples.

oA oA (KREBEAT)E T4 w7 AEEICBIBEOB e 10

HOPE OBR M (WP R H)

e 1B (=7 K H)
P We introduce the notion of a graph associated with a Fox p-coloring of a knot, and show that
any non-trivial p-coloring requires at least |log, p| + 2 colors. This lower bound is best possible in
the sense that there is a p-colorable virtual knot which attains the bound.

/N IR A (57 3 K # &) Coexistence of coiled surfaces and spanning surfaces for knots and links

.............................................................. 15

P2 It is a well-known procedure for constructing a torus knot or link that first we prepare an
unknotted torus and meridian disks in the complementary solid tori of it, and second smooth the
intersections of the boundary of meridian disks uniformly. Then we obtain a torus knot or link
on the unknotted torus and its Seifert surface made of meridian disks. In the present paper, we
generalize this procedure by a closed fake surface and show that the resultant two surfaces obtained
by smoothing triple points uniformly are essential. We also show that a knot obtained by this
procedure satisfies the Neuwirth conjecture, and the distance of two boundary slopes for the knot
is equal to the number of triple points of the closed fake surface.

N R A (B K #8 &)f A destabilized bridge sphere of bridge number arbitrarily higher than

% % *D j\ (B}i j_\‘ fi) the bridge number Of the knot ................................... 10

P2 We show that for any integer n > 3, there exists a 3-bridge knot which has a destabilized
n-bridge sphere.
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BEZ For any hyperbolic twist knot in the 3-sphere, we show that the resulting manifold by
r-surgery on the knot has left-orderable fundamental group if the slope r satisfies the inequality
0<r<4.

— B (H K x #)f SRECHICHS BN T — 2 PR OFER08E - 10
7 ETAREHREET)

B We will report on the complete classification of exceptional surgeries on hyperbolic alternating
knots. This work relies heavily on computer, actually we used TSUBAME the supercomputer of
Tokyo Institute of Technology. In this talk we will talk about theoretical background and the

supercomputer-aided computation.

Al g (8 B K % F)fP On the maximal Thurston Bennequin number for knots in a spatial
graph -------------------------------------------------------- 10

B We investigate Legendrian graphs in the standard contact 3-space. We show that there exists
a Legendrian embedding of the complete graph on 4 vertices such that all its cycles realize their

maximal Thurston-Bennequin number.

F® L R TR —ZEADHLED/S) T AICDNT e 10

BEEE Let H(t) = ArL(t)/(1 — t)*~! be the Hosokawa polynomial of an oriented link L with p
components, where Ay, (¢) is the Alexander polynomial of L. By definition, the absolute values of each
of Hr(1) and Hr(—1) is a link invariant. We consider whether or not Hz (1) and Hy(—1) coincide
in sign. Namely, we consider Sign (Hp(1)Hp(—1)). Sign(Hp(1)HL(—1)) becomes a link invariant
when it is modified by the degree of Hy,(¢). It is known that for any knot K, Sign (Hx (1)Hg (—1)) is
determined by the signature of K. We show that for any link L, Sign(Hr(1)Hr(—1)) is determined
by the signature and the linking signature of L.

e & (50 K % ¥ #)! Bing doubling and the colored Jones polynomial - -« «--«vovvnvnn.. 10

Bt Bing doubling is an operation which gives a satellite of a knot. In this talk, we give an
algebraic property of the colored Jones polynomials of Bing doubles, and give a divisibility property
of the unified WRT invariant of integral homology spheres which are obtained from S by surgery
along Bing doubles.

v ok BB Y RavA ZOVREROMENER [ R E DY RIVEROREA
BED R 10

BEZE  In this talk, I will demonstrate a topological meaning of quandle cocycle invariants of links
with respect to finite connected quandles X, from a perspective of homotopy theory: Specifically,
for any prime ¢ which does not divide the type of X, the /-torsion of this invariants is equal to a
sum of the colouring polynomial and a Z-equivariant part of the Dijkgraaf~Witten invariant of a

cyclic branched covering space.
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BE%  Furthermore, our homotopical approach involves application of computing some third ho-

mologies and second homotopy groups of the classifying spaces of quandles, from group cohomology.

13 8 ¥ X = (L K % #E)¥ On third homologies of groups and of quandles via Dijkgraaf-Witten

14 H E

T

invariant and InouefKabaya’ map ................................ 10

B We propose a simple method to produce quandle cocycles from group cocycles, as a modi-
fication of Inoue-Kabaya chain map. We further show that, in respect to “universal extentension
of quandles”, the chain map induces an isomorphism between their third homologies (modulo some
torsion). For example, all Mochizuki’s quandle 3-cocycles are shown to be derived from group

cocycles of some non-abelian group.

w(T % K H)F JIRAX—REE 2B EHOBEREEE - 15

S TN G RN - G 1)

B2 We introduce an application of the cluster algebra (with coefficients) to compute the hyper-

bolic volume and the complex volume of the 2-bridge link complement in S3.

14:30~15:30 RS

e

B M (B K # H)! Torsion functions on character varieties and an extension of Culler—
Shalen theory

BEZ  Culler and Shalen established a way to construct incompressible surfaces in a 3-manifold
from ideal points of the SLy-character variety. We study related properties of torsion invariants on
the variety, and present an extension of the theory for higher dimensional representations.

First we consider the rational function defined by the leading coefficients of twisted Alexander
polynomials, and describe a sufficient condition on an ideal point for the function to take a
finite value as Dunfield, Friedl and Jackson conjectured. We also discuss the problem of detecting
fiberedness and the Thurston norm of a 3-manifold by the function. Next we introduce an analogous
theory to construct certain kinds of branched surfaces in a 3-manifold from limit points of the SL,,-
character variety. Such a branched surface induces a nontrivial presentation of the fundamental
group as a 2-complex of groups.

This talk is partially based on joint works with Takashi Hara, with Taehee Kim and Takayuki

Morifuji, and with Yuji Terashima.

15:45~16:45 FEnEk

((F

(L B KX #E)* Simple loops on bridge spheres and Heegaard surfaces

2L Let M be a closed orientable 3-manifold (or a link complement) and S a Heegaard surface
(or a bridge sphere) of M. Then we have the following natural questions. (1) Which essential
simple loops on S are null-homotopic in M? (2) For two distinct essential simple loops on S, when
are they homotopic in M7 We descrive the complete answers to the above questions for the case
where M is a 2-bridge link complement and S is a 2-bridge sphere, which were obtained by a series
of joint works with Donghi Lee. We also discuss application to McShane’s identity and possible

generalizations.
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9:30~12:00

15

16

(=1 R ) * Hénon BIRDEM DTG TDT 8T 7 Z—DFEITDNT -ovovvvvv e 15
(R E L > 2 —)

BEE We study the dynamics of strongly dissipative Hénon-like maps, around the first bifurcation
parameter a* at which the uniform hyperbolicity before the bifurcation is destroyed by the formation
of tangencies inside the limit set. We show that a* is a full Lebesgue density point of the set of

parameters for which Lebesgue almost every initial point diverges to infinity under positive iteration.

O o A (RIEABEEYIE) * A Hilbert cube compactification of a function space into a 1-dimensional
WO s BB CGREAEEEYIE)  locally compact AR with the compact-open topology « -« «««--vvv--o- 20

BEZE  Let X be an infinite, locally compact, locally connected, separable metrizable space and let
Y be a 1-dimensional locally compact AR. The space of all continuous functions from X to Y with
the compact-open topology is denoted by C(X,Y). In this talk, we show that if X is non-discrete
or Y is non-compact, then the function space C'(X,Y’) has a natural compactification C(X,Y’) such
that the pair (C(X,Y),C(X,Y)) is homeomorphic to (Q,s), where Q = [—1, 1] is the Hilbert cube
and s = (—1,1)" is the pseudo-interior of Q.

17 5 & H (R T K # T)* Hyperelliptic Goldman Lie algebra and its abelianization - - -« .- 15

18

19

BEZL The covering transformation group of a finite Galois covering of a surface acts on the
Goldman Lie algebra of the total space. We show that the invariant part of this Lie algebra
can be embedded in the Goldman Lie algebra of the base space. Furthermore, we introduce the
Goldman Lie algebra of a 2-orbifold to extend the result to that for finite branched Galois coverings.
As an application, we define the hyperelliptic Goldman Lie algebra of a surface equipped with a

hyperelliptic involution and give a lower bound for the dimension of the abelianization.

ANH O T BRERAFE) S Barle 0 Ptolemy FEEEANDILEIRICDUNT «vvovveie i 10
R. Penner

(Aarhus Univ. * Caltech)
V. Turaev (Indiana Univ. )

BE%E  The Ptolemy groupoid is a combinatorial object constructed from trivalent fatgraphs and
Whitehead moves. It contains the mapping class group of a surface in a non-canonical way. We
discuss extensions of twisted 1-cocycles on the mapping class group of a once bordered surface to

the Ptolemy groupoid.

B o= W (R K # #)! Computations of Euler characteristics of graph homologies in low weights
K OIE B (BREAZESTE) o ettt e et 15
H % 2 (R K)

=

BEZE We report our explicit computations of the Euler characteristics of graph homologies for
commutative and Lie cases up to certain low weights. Then we mention their applications to

characteristic classes of moduli spaces by using a theorem of Kontsevich.
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20 1 Kk ¥E OER (GR K K H)! FRLREOY—3ERED 1 KEAERIAZRD correspondence NOJLFEIC

21 4 H

R 1 N 15

I We define an invariant for correspondences between rational homology 3-spheres in two ways.
In one of such constructions, we introduce the notion of fractional framings that is an extension of
the notion of framings. As an application, we formulate an obstruction for a correspondence to be

a graph of a map.

BOE G K W M) 2 SOTPIRO TR IR EOBRERRL . 10

BE2  Recently Gambaudo and Ghys proved that there exist infinitely many quasi-morphisms on
the group Diffg’ (D?,0D?) of area-preserving diffeomorphisms of the 2-disk D2. For the proof, they
constructed a homomorphism from the space of quasi-morphisms on the braid group to the space

of quasi-morphisms on Diffg’ (D2, 9D?). We prove the injectivity of the homomorphism.

22 1FE A F B GRTAEERET)! On commensurability of fibrations on a hyperbolic 3-manifold - - - - - - 10

B We discuss the fibered commensurability of fibrations on a hyperbolic 3-manifold. The notion
of fibered commensurability is defined by Calegari, Sun and Wang. We first discuss the existence
of a unique minimal element of a hyperbolic fibered commensurability class for the case where
manifolds have boundaries. Then we will give examples of hyperbolic manifolds with or without

commensurable fibrations.

23 BB of@ K (Bl Kk H)! LIV VHROZEUMTEBSSEREE OB 15

R. inang Baykur
(Max Planck Inst. for Math.*Brandeis Univ.)

24 M H

BEE Multisections of Lefschetz fibrations play a key role in Donaldson and Smith’s work which
gives some interpretation of Seiberg-Witten invariants of symplectic 4-manifolds in terms of Lef-
schetz fibrations. In this talk, we introduce a way to understand configurations and self-intersection
numbers of multisections of Lefschetz fibration from mapping group theoretical point of view. We
also show how this method can be applied for typical examples of multisections of Lefschetz fibra-
tions, such as a spherical bisection with self-intersection —1 in Auroux’s fibration, bisections with

self-intersection 0 in knot surgered manifolds E(n)g, and so on.

B 2z (2 Kk H)! Lefschetz fibrations with small slope -« -« v v vvveeeeaii . 15

BEZ We construct Lefschetz fibrations over S$? which do not satisfy the slope inequality. This

gives a negative answer to a question of Hain.

13:30~14:30 FEGH

7 S

8y — (& B KX ®)! Corks and exotic 4-manifolds

BEZE Tt is known that every exotic smooth structure on a given simply connected closed smooth
4-manifold is obtained from the given 4-manifold by removing a contractible 4-manifold and regluing
it via an involution on its boundary. Such a contractible 4-manifold is called a cork. In this talk,
we discuss various cork structures on 4-manifolds. As applications of corks, we also give systematic
constructions of exotic 4-manifolds and exotic embeddings of 4-manifolds. Time permitting, we also
construct exotic Stein fillings of contact 3-manifolds, using log transform. This talk is mainly based

on joint work with Selman Akbulut (Michigan State University).
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10:15~11:50
25 JB [ E 2 (B K ¥ ¥ K)* Long exact sequences for de Rham cohomology of diffeological spaces

BE2E  In this lecture I talk about de Rham cohomology of diffeclogical spaces. We present the

notion of de Rham cohomology with compact support and we introduce three long exact sequences.
26 O JIN AE R (R oK BB R Eo)b— T =M O—k (3) REDY—0OEKZ 5 2 % Schur P,
B A (W LK BE)  Q-BIBIDHIEIT DUNT < e e e eeeeeee e 15

BE%E Let E*(-) be a complex oriented generalized cohomology theory. We define the FE-
(co)homology (factorial) Schur P- and Q-functions which represent the Schubert basis for the
E-(co)homology of the based loop spaces on the infinite symplectic group Sp = Sp(co) and the
special orthogonal group SO = SO(o0).

97 K R 1 8L (R K B ) SR EAEEC DUNT e 10

BEE We introduce the notions of 2-covering maps and 2-fundamental groups of graphs, and
investigate their basic properties. These concepts are closely related to Hom complexes and
neighborhood complexes. Indeed, we prove that the fundamental group of a neighborhood complex
is isomorphic to a subgroup of the 2-fundamental group whose index is 1 or 2. We prove that the
2-fundamental group and the fundamental group of a neighborhood complex for a connected graph

whose chromatic number is 3 have group homomorphisms onto Z.

98 W A M N (B W K Ry FZEMOEMRE b A L KE ST 10

BE We define a higher homotopy commutativity of H-spaces using the cyclohedra {W,,},>1
constructed by Bott and Taubes. An H-space whose multiplication is homotopy commutative of
the n-th order is called a B,-space. We also give combinatorial decompositions of the permuto-
associahedra {K P, },>1 introduced by Kapranov into union of product spaces of the cyclohedra.
From the decomposition, we have a relation between the B,,-structures and another higher homotopy

commutativity represented by the permuto-associahedra.

20 M tho o2& W (B oK ED ! (RIAHAY) =V v ZEBREEOERD RO BT ONT 10

BEZE A toric manifold is a closed smooth algebraic variety with an effective algebraic action of
complex torus having an open dense orbit. A topological toric manifold is a closed smooth even
domensional manifold with an effective smooth action of complex torus, such that it is locally
equivariantly diffeomorphic to a representation space of complex torus. The uniqueness of a direct
decomposition of a closed smooth manifold does not hold in general up to diffeomorphism. However,
it holds for decompositions of (topological) toric manifolds into products of real 2 or 4 dimensional

(topological) toric manifolds up to diffeomorphism.
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30 )&~ (B M K H)? Peterson variety DIRET Y —ERTDWNT - v vvovevnieain e 10
Ji 3 < A (MacMaster Univ.)
MtH #® th Bk il oKk H)

31

BEZE  The Peterson variety Y,, is the subvariety of the flag variety defined as a special class of the
Hessenberg variety, and some codimension 1 subtorus S! in T™ acts on Y,,. The map from T"-
equivariant cohomology ring of the flag manifold to S'-equivariant cohomology ring of Y;, induced
by inclusion map form Y,, to the flag variety is surfective. Thus, S'-equivariant cohomology ring
of Y, is generated by the images of ring generators of T"-equivariant cohomology ring of the flag

manifold. We determined the ring structure of the (S'-equivariant) cohomology ring of Y,,.

N Ok E ({g N I)ﬁ A ) — T ZERI D) — T RFEICOUNT v o eoe e 10

Bt Chas and Sullivan showed that the degree shifted homology of the free loop space of an
oriented closed manifold has a graded commutative algebra structure. Moreover, Cohen and Godin
generalized the product and showed that the homology is a commutative Frobenius algebra. The
coproduct is called the loop coproduct. In this talk, I will present a construction of the loop

coproducts of the relative loop spaces.

32 M OB E (EMARAET) WEICEELZNEOBOTET IR 15

B2 We construct a model structure on the category of small categories which is closely related
to coverings and fundamental groups of small categories. It has morphisms inducing isomorphisms
on fundamental groups as weak equivalences and categories fibered and cofibered in groupoids as
fibrations. The class of fibrant objects in this model category is the class of groupoids, and the class
of coverings is the class of fibrations whose fibers are all discrete. We also prove that the model

structure admits a factorization of morphisms, which induces universal covers and groupoidification.

15:00~16:35

33

34

#*

&

=)

E F (B KECEBE) * &I confoliation & BE[A] symplectic BER - oo 15

P2 This is a note on Mitsumatsu’s construction of a leafwise symplectic structure of the Lawson
foliation on S°. We define ‘strict’ confoliations by means of almost contact geometry which include
contact structures and leafwise symplectic foliations. Let o be an adapted contact form of an exact
symplectic open-book O on a closed (2n + 1)-manifold. Suppose that the binding B of O admits a
closed 1-form v and a closed 2-form  such that v A (da|B)"~! = 0, v A (eQ+ da|B)"~! > 0, and {2
extends to a pagewise closed 2-form of O. Then there exists a path of struct confoliations from the

contact structure to a leafwise symplectic structure on the spinnable foliation associated with O.

qOR (b K HE)* a—2 Uy REE DT O R OFEHRICOUNT e 20
W OB (R W T A T)

PE2E  In this talk, we define an evolute of a front and give properties of such evolute by using

moving frame of a front and the curvature of the Legendre immersion.
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35 — A 8 B) (BEREAEESE) ! BEHE TTREAR - 15

PE%E  Distance-squared functions and height functions are significant in the application of singu-
larity theory to differential geometry. The mappings of which each component is a height function
are projections, and their properties are investigated well. However, the studies of the mappings
of which each component is a distance-squared function are not seen. In this paper, we define
naturally extended mappings of distance-squared functions, wherein each component is a distance-
squared function. We investigate the properties of these mappings from the viewpoint of differential

topology.

36 KE L A R (b K B)F R L EEEMNEION S BEE I, mRE, IREEE 15

B We define almost periodicity, recurrence, “non-wandering”, and R-closedness for decomposi-
tions. Using these notions, we study codimension one and two foliations and topological dynamics.

In this talk, we survey these results.

37 M R MO(RH BB K)P C%-robust heterodimensional tangencies - - -« « -« v v o 15
O H Z (E8KREE)

BEE We give sufficient conditions for the existence of C? robust heterodimensional tangency, and
present nonempty open sets in Diff2(M ) with dim M > 3 each element of which has a C? robust

heterodimensional tangency on a C2 robust heterodimensional cycle.

38 W MO N (L K B KB RIPARENY MVIBORERDOFMOUWE - 15

BEZE  The speaker obtained estimate of the highest degree of liftable vector fields. However, this

estimate was not so good. We improve this estimate for curve germs in this time.
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9:30~11:45
1 & & A GIARARIEE)! JAMRS SR L Ablowitz Ladik BEIE - oo 15

B2 We introduce a modified melting crystal model and identify an integrable structure hidden
therein. The partition function can be expressed in terms of 2D complex free fermion system. We
use shift symmetries of an underlying quantum torus algebra to rewrite this fermionic expression
to a tau function of the 2D Toda hierarchy. The associated Lax operators are shown to have a
factorized form. Combining this fact with a result of Brini et al., we can deduce that this solution
of the 2D Toda hierarchy is indeed a solution of the Ablowitz—Ladik hierarchy.

2 &4 & E A (m =N @)ﬁ From Gauss to quantum Painlevé - -« -.oooovooii i 20

3 I
173
IRF

4 H

5

6

SRl

2% The quantum sixth Painlevé equation admits hypergeometric integrals as special solutions
which are obtained by the free field realizations in the conformal field theory. Inversely, those
hypergeometric integrals characterize the quantum sixth Painlevé equation. Further, if we consider
hypergeometric integrals of Euler type, then we obtain various Schrodinger equations, which we

expect as a quantization of isomonodromy equations.

(% Bk H T) ! RFST & BEEE Al B HIBEA 0B 15
g & (F % K#ET)
Tk R oK % o)

B Ultradiscrete Ai function is directly derived through the ultradiscrete limit from a g-difference
analog of Ai function. An infinite number of identities among the number of restricted partitions

are obtained as by-products.

Z (e ok E)E HWIZER mon T RIKT 7 4 > Weyl BEomRE W(AL ) x
WAL ) OREFEFIDETAL oo 20

B2 For any integers m,n = 2, Kajiwara, Noumi, and Yamada [arXiv:nlin/0106029] construct a
certain birational action of the product W(As,ll)_l) x W(A .

n_1) of the extended affine Weyl groups
on C™". We shall quantize it when m and n are coprime.

TV P REBASEE) BKPBEBICHIT BIIEETT -ttt e 15

BE%E  In this talk, I describe the addition formulae of BKP hierarchy. I prove that the total
hierarchy is equivalent to the simplest equation of its addition formulae.

P78 % K T EEFRD gL - oo 15

BEE We propose a g-analogue of Sasano systems.
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78 OK B M GE & KE )P 6 20w iR L Z D rigid HFERICK B 20

B We propose a class of 6-dimensional Painlevé type differential equations which is derived as

the monodromy preserving deformations of Fuchsian systems.

8 JF Il & 4 (M & K )P Hypergeometric solutions for the g-Painlevé equation of type Eé.l) by
Padé method .................................................. 15

BI%E  The ¢-Painlevé equation of type Eél) is obtained by Padé method. Special solutions in
determinant formula to the g-Painlevé equation is presented.

14:15~15:35
9 E' E ZFig — (ﬁ j( éﬂ( fi)ﬁ BzﬁgMacdonald %Iﬁiﬁd)%ﬁﬁ\ ................................... 15

B We present a conjecture about Macdonald polynomials of type By. The conjectural formula
is given as a certain five-fold summation.

10 EOAN (KB T BFEEEEE 3 RITRHTTFER o oev oo 20

e
5 % K (KR E L)

ML Soibelman’s theory of quantum coordinate ring A,(SL,,) provides a representation theoretical
scheme to construct a solution of the Zamolodchikov tetrahedron equation. We extend this idea
originally due to Kapranov and Voevodsky to A,(Sp2,) and obtain the intertwiner K corresponding
to the quartic Coxeter relation. Together with the previously known 3D R matrix, the K yields the

first ever solution to the 3D analogue of the reflection equation proposed by Isaev and Kulish.

11 H H % Z ( KIPMU)! Graded limits of minimal affinizations over a quantum loop algebra - - - 15

BE%E  Minimal affinizations are finite-dimensional simple modules over a quantum loop algebra
having some minimality. We realize the graded limit (variant of classical limit) of a minimal
affinization of type ABC as a submodule of a tensor product of integrable highest weight modules
over an affine Lie algebra. From this, we obtain a character formula for minimal affinizations in

terms of Demazure operators.

12 7% gk 7 /v (R dt K #)! #5H Ding Iohara {8 & #5H Macdonald {EFIZOBEHBGER -~ - - 15

PtE  Ding Iohara algebra is a quantum algebra arising from the free field realization of the
Macdonald operator. Starting from the elliptic kernel function obtained by Komori, Noumi and
Shiraishi, we can construct an elliptic analog of the Ding—Iohara algebra. The free field realization

of the elliptic Macdonald operator is not complete yet.

13 7% B 7 M (R b K HDY KEH ¢-Virasoro REE ZOHEGER oo 15

Bt Applying the idea used in the construction of the elliptic Ding-Iohara algebra to the free
field realization of the g¢-Virasoro algebra, we can construct an elliptic analog of the ¢-Virasoro
algebra. Screening currents of the elliptic ¢-Virasoro algebra are also obtained, and a product of

the screening current reproduces the elliptic kernel function and the elliptic weight function.
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15:45~16:45 FEilag

9:45~11:40

PEH M B # Baxter Q-operators and tau-function for quantum integrable systems
(Humboldt-Univ. zu Berlin)

B2 The Baxter Q-operators were introduced by Baxter when he solved the 8-vertex model. His
method of the Q-operators is recognized as one of the most powerful tools in quantum integrable
systems. Our goal is to construct the Q-operators systematically, to express the T-operators
(transfer matrices) in terms of the Q-operators, and to establish functional relations among them.
For this purpose, we consider an embedding of the quantum integrable system into the soliton
theory. The key object is the master T-operator (tau-function in the soliton theory), which is a
sort of a generating function of the transfer matrices. The Q-operators are defined as residues of
the master T-operator. T-operators can be written as Wronskian-like determinants in terms of the
Q-operators. If one restricts representations to the ones labeled by rectangular Young diagrams,
one will obtain a solution of the T-system. As a related topic, I will mention a Wronskian-like
determinant solution of the T-system for AdSs/CFTy spectral problem.

The Q-operators can also be defined as the trace of monodromy matrices, which are product
of some L-operators. In general, such L-operators are image of the universal R-matrix for g-
oscillator representations of a Borel subalgebra of the quantum affine algebra. I will also talk
about a construction of such L-operators for the Q-operators for the quantum affine superalgebra
Uy (gl(M|N)).

3H23H () 5B VI &5

14 D.K. Matsumoto (% KX ## T)% Idempotent dynamical braiding maps and dynamical semigroups with

WE T B — (b K BE) Tefb WIEb v oo v v v e e o e e e e 15

PEE  In this talk, we construct idempotent dynamical braiding maps associated with dynamical
semigroups with left unit, and introduce a framework of this idempotent dynamical braiding maps

by using the tensor category.

15 Choon-Lin Ho (Tamkang Univ.)# Confluence of apparent singularities in multi-indexed orthogonal poly-

16

{E & 7'( [g% (:?_\‘ j( % E% m) nomials: the Jacobi Case ........................................ 15
oA W — (h oK E D)

Bt The multi-indexed Jacobi polynomials are the main part of the eigenfunctions of exactly
solvable quantum mechanical systems obtained by certain deformations of the Pdschl-Teller po-
tential. By fine-tuning the parameter of the Poschl-Teller potential, we obtain several families of
explicit and global solutions of certain second order Fuchsian differential equations with an apparent

singularity of characteristic exponent —2 and —1.

# O ot & (K % #)! Operator orderings and Meixner-Pollaczek polynomials -« -« -« 15

BEZE  The aim of our talk is to give identities which are generalizations of the formulas given by
Bender et al [Phys. Rev. Lett. 56 (1986)], [J. Math. Phys. 29 (1988)], Koornwinder [J. Math.
Phys. 30, (1989)] and Hamdi-Zeng [J. Math. Phys. 51, (2010)]. Our proofs are much simpler than

and different from the previous investigations.
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#% B B ® (b K H)! Twisted period relation for Lauricella’s F -« vvvovveemeeenee.nn 15

BE2E  To study the twisted (co)homology for Lauricella’s Fo, we construct twisted cycles which
correspond to a basis of local solution space of the differential equation system for Fo. We calculate
intersection numbers of these cycles, and the self-intersection number of one cocycle. Hence we

obtain a twisted period relation which is a quadratic relation of F.

EOR O OE (EtRETRA) BRI X B eI R A PR AR O 15
WO Y GRABA L)
e B M (BROKLkTE)

BEZL We formulate the exact relaxation dynamics of the totally asymmetric simple exclusion
process by the quantum inverse scattering method. This approach also allows us to study the long
time asymptotics, and we find new scaling exponents of the asymptotic amplitudes of the local
densities and currents. We moreover find that the relaxation times starting from the step and

alternating initial conditions are governed by different eigenvalues of the Markov matrix.

X H B % Ok )P 1 ZHKZ HEROBREE Riemann-Hilbert R - oo 20
FHE = (R K B I)

BE2 We characterize the multiple polylogarithms by the recursive Riemann-Hilbert problem of
additive type. This problem is regarded as the inverse problem of the connection problem between

the normalized solutions of the KZ euqation of one variable around z = 0 and z = 1.

X H A (O % ok )P 2 ST 6 AIERIfAIK L Riemann Hilbert FRE - oo oot 20
W E (R K B I

RBEZE We solve the hexagon relations for dilogarithms by the Riemann-Hilbert problem (Birkhoff—
Plemelj decomposition) of additive type.

14:30~15:30  FEn

E R H K BAZHHE) KUy v)UHERMR, 3 X5C Calabi-Yau BK G IRE 0 Y —M) Hall 05

BEZE T will give a survey on quivers with potential, 3d Calabi-Yau categories associated with them

and moduli theory of objects in the categories.



