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Mathematics is the common language for all the sciences.
It probes behind outward physical appearances to grasp the inner meaning of
natural and social phenomena and deepens our understanding of complex
phenomena.

In 1981, Keio University established the Department of Mathematics with the
broad goal of contributing to the progress of mathematics, and with a special
emphasis on "mathematical sciences," the boundary areas between
mathematics, sciences and economics.

The research specialties of the graduate program in Mathematics cover
several areas in pure and applied mathematics and statistics, giving students
the opportunity to work towards masters or doctoral degrees under close
supervision. This distinctive feature of our department allows staff and
students alike to experience being a part of the universal activity of
mathematics, a pinnacle of human achievement.
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, Diffusion processes / Martingales / geometric function theory
Bt =

Professor

HIERZR i

Department of Mathematics
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I am interested mainly in probabilistic properties of manifolds and
geometric function theory with probabilistic methods such as stochastic
calculus. Recent topics of my interest are theory of diffusion processes and
martingales, potential theory on manifolds, value distribution theory of
holomorphic maps, Nevanlinna theory, Liouville type theorems for
harmonic functions and harmonic maps.

ATSUJI, Atsushi
Bt (HIERE)
PhD.

atsuji@math.keio.ac.jp
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Differential Geometry / Discrete Groups / Rigidity
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Professor

IR _

Department of Mathematics 7
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I have been studying discrete groups from the viewpoint of geometer. My
current main subject is to understand rigidity phenomena and fixed-point
properties of discrete groups by an approach via discrete harmonic maps.

IZEKI, Hiroyasu
#t (B%)
Ph.D.

izeki@math.keio.ac.jp

#EmElL/ 577 IWIVXL

Mathematical optimization / Graph algorithm

BR E=iE

KAKIMURA, Naonori

6] Bt (BHRETF)
Professor PRD. (Information Science and Technology)
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Department of Mathematics
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My research interests center on optimization theory for engineering
applications. In particular, I am interested in developing efficient
algorithms for solving optimization problems with combinatorial structures
such as graphs and networks. My research topics are also related to
discrete mathematics, graph algorithms, and combinatorial matrix theory.

kakimura@math.keio.ac.jp https://opt.math.keio.ac.jp/kakimura/index-j.html
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_ partial differential equations / fluid mechanics / free boundary problems 7

H#0O ZFlff  IGUCHI, Tatsuo
iz Bt (EF)
Professor Ph'D.

BUERIER

Department of Mathematics
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My main theme is to construct a mathematical theory of fluid mechanics.
Especially, I am studying basic equations for water waves, which are
formulated as a free boundary problem for the Euler equation. The water
wave is a source of various dispersive equations and one needs various
mathematical techniques in the analysis. So it is a very interesting subject
both in fluid mechanics and in mathematics.

iguchi@math.keio.ac.jp http://www.math.keio.ac.jp/~iguchi/
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graph theory / topological graph theory / combinatorics
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Professor

HIBERIER

Department of Mathematics
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This laboratory focuses on graph theory and combinatorics, e.g., cycles,
hamiltonicity, connectivity, matchings and factors, and colorings in graphs.
We are also interested in topological graph theory to investigate
combinatorial properties of graphs embedded in a surface.

OTA, Katsuhiro
P+
PhD.

ohta@math.keio.ac.jp

fEARIR / C* IR

Operator Algebra / C*-algebra

BR Ex

KATSURA, Takeshi

iz Bt (BUERIE)
Professor Ph'D.
BRI

Department of Mathematics
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I am interested in operator algebras, especially C*-algebras. Operator
algebras are algebras consicting of bounded operators on Hilbert spaces.
The theory of operator algebras has been developed with interplaying many
fields in mathematics and physics after its born to give a mathematical
formulation of quantum mechanics. I am working on C*-algebras associated
with topological dynamical systems in the viewpoint of classification theory.

katsura@math.keio.ac.jp http://www.math.keio.ac.jp/~katsura/index-j.html
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Number Theory / Iwasawa theory / Elliptic curves

RE FA

KURIHARA, Masato

iz Bt (EF)
Professor Ph'D.
IR

Department of Mathematics
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My current research topic is mainly Iwasawa theory whose central theme
is the main conjecture. I am constructing a theory refining the usual
Iwasawa main conjecture in various ways. I am also constructing a theory
on a new type of zeta elements which are elements related to zeta and L
values in certain cohomology groups.

kurihara@math.keio.ac.jp https://kurihara.math.keio.ac.jp
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Probability theory / Statistical mechanics

BE

SR

SAKAGAWA, Hironobu

Bz B ($IERE)
Professor Ph'D.
BIRIRY

Department of Mathematics
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I am interested in various problems in probability theory motivated by
statistical mechanics. Especially, I am studying several stochastic models
for phase separating random interfaces or interacting particle systems, etc.

sakagawa@math.keio.ac.jp

NERIER / TIVT— RER

Dynamical Systems / Ergodic Theory
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TAKAHASI, Hiroki

iz Bt (EF)
Professor Ph'D.
IR

Department of Mathematics
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Our goal is a qualitative understanding of solutions of dynamical systems,
such as systems of ODEs and iterated maps. My recent interest is the
study of chaotic dynamical systems with the use of ideas and methods
borrowed from statistical mechanics.

hiroki@math.keio.ac.jp https://ht.math.keio.ac.jp
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Theoretical statistics / Geometrical data analysis / Statistical machine learning ;

I = KOBAYASHI, Kei

Bz Et (BHRETF)
Professor PhD. (Information Science and Technology)
IR ZH

Department of Mathematics
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My main research topic is about theoretical statistics and it includes model
selection and prediction theory. I am also interested in statistical analysis
using mathematical structure of the models and the methods such as
information geometry and algebraic statistics. One of the targets of my
research is to develop statistically and mathematically feasible models for
machine learning and to enhance accuracy of their methods.

kei@math.keio.ac.jp https://kei.math.keio.ac.jp/Keis_HP.html
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Mathematical Statistics / Time Series Analysis / Point Process

BG &

SHIRAISHI, Hiroshi

Bz Bt (EZ)
Professor Ph'D.
HIERF R

Department of Mathematics
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My current research interest is to establish fundamental statistical theory
in a variety of financial time series data and its application. Especially, I am
interested in visualization for the dependency of ivents in finantial market,
and statistical estimation problem and its asymptotic property for ruin
probabilities or optimal dividend barriers in field of actuarial science.

shiraishi@math.keio.ac.jp http://www.stat.math.keio.ac.jp/labs/shiraishi/

BRENGR / PRATEGR

Transcendental number theory / Analytic number theory
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TANAKA, Taka-aki

Bz &t (%)
Professor PhD.
BRI

Department of Mathematics
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This laboratory focuses on transcendental number theory to determine transcendence
and algebraic independence of values of complex analytic functions, being a significant
and difficult problem in mathematics and having many applications to other branches
including algebraic number theory. Mainly studied is the theory of the solutions of
certain functional equations called Mahler functions, which often appear as generating
functions of various sequences representing mathematical phenomena.

takaaki@math.keio.ac.jp http://www.math.keio.ac.jp/~takaaki/index.html
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Department of Mathematics
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It is one of the basic methods for understanding a phenomenon in physics,
biology or economics to represent it by means of a stochastic process. The
main purpose of my research is to get to the bottom of the phenomena by
examining properties such as stationarity, ergodicity, asymptotic behavior
and scaling limit distribution for the process.

TANEMURA, Hideki
BPEt

Doctor of science

tanemura@math.keio.ac.jp http://www.math.keio.ac.jp/~tanemura/

BRHGA / BERA(T

Number Theory / Arithmetic Geometry

R E—

BANNAI, Kenichi

ETed Bt (IR
Professor D:Math.Sci.
BIERER

Department of Mathematics
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Our research is concerned with the arithmetic of elliptic curves and
abelian varieties, especially conjectures giving the relation between
arithmetic invariants of such varieties and special values of Z-functions. We
hope to attack such conjectures by unlocking the secrets of an important
arithmetic geometric objects called the polylogarithm.

bannai@math.keio.ac.jp http://www.math.keio.ac.jp/~bannai/jp/
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_ Partial differential equations / elliptic partial differential equations / geometric analysis 4
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Associate Professor

BIERER

Department of Mathematics
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My research interests are in the field of partial differential equations,
particularly, nonlinear elliptic partial differential equations. These equations
appear in physics, nonlinear optics, differential geometry and so on. I am
interested in the existence of solutions and their properties.

IKOMA, Norihisa
&t (%)
PhD.

ikoma@math.keio.ac.jp
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discrete optimization / mathematical optimization / algorithms
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TAMURA, Akihisa

iz EEE
Professor Dr. Sci.
BUERIER

Department of Mathematics
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This laboratory focuses on optimization, in particular, discrete optimization.
The current interests are discrete convex analysis, its applications to game
theory, and optimization algorithms for minimization problems of discrete
convex functions.

aki-tamura@math.keio.ac.jp https://opt.math.keio.ac.jp/aki-tamura/
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. Statistical Science / Multivariate Analysis / Environmental Risk Assessment

M XRT

MINAMI, Mihoko

Bz Ph.D.
Professor PhD.
BIERFER

Department of Mathematics
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My current research interest includes data design and modeling for the
biological and environmental sciences, in particular, biological resource
assessment, clustering of distributions and environmental risk assessment.
I also have conducted research on statistical methods for missing data,
mixed effect models, multivariate distribution theory and multivariate
analysis including independent component analysis.

mminami@math.keio.ac.jp http://www.math.keio.ac.jp/~mminami/lab/
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Discrete mathematics / Combinatorics / Algorithms
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ODA, Yoshiaki

R Bt (EF)
Associate Professor Ph'D.
BRI

Department of Mathematics
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We mainly focus on combinatorics, algorithms and computational
complexities. For example, we study the Traveling Salesman Problem. We
are also interested in graph theory, discrete geometry, combinatorial
structures on permutations and integer sequences.

oda@math.keio.ac.jp http://oda.math.keio.ac.jp/
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Differential topology / Gauge theory
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By KAMETANI, Yukio

IR Bt (E%)
Associate Professor Ph'D.
HIER R

Department of Mathematics
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I am mainly interested in differential topology and gauge theory. These
are related to other areas including differential geometry, algebraic
geometry, and symplectic geometry. I am studying gauge theory form the
viewpont of these relations.

kametani@math.keio.ac.jp
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Differential geometry / Complex geometry / Ricci-flat manifold
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HATTORI, Kota

bi- 6 B (IERE)
Associate Professor Ph'D.
BIRL R

Department of Mathematics
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My main concern is the geometry on Riemannian manifolds with special
holonomy groups, such as Calabi-Yau manifolds and HyperKaehler
manifolds. In particular, I am interested in the metric measure spaces to
which the sequences of these manifolds Gromov-Hasudorff converge.

hattori@math.keio.ac.jp

4 RTEHRE / BROKHERR

Four-manifolds / Singularities of mappings
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Associate Professor

HIRRLFFY

Department of Mathematics
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I am mainly interested in smooth four-manifolds and smooth mappings on
them, such as (broken) Lefschetz fibrations and stable mappings. I am
studying global structures of them using combinatorial information derived
from singularities of mappings.

HAYANO, Kenta
Bt (B%)
PhD.

k-hayano@math.keio.ac.jp
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. Nonlinear partial differential equations / Dynamical systems / Numerical analysis

BHH FF  SOGA, Kohei
R &t (%)
Associate Professor Ph'D.

IR FF

Department of Mathematics
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I am interested in Hamiltonian dynamics, Hamilton-Jacobi equations,
conservation laws and fundamental systems of equations in fluid dynamics.
I am also working on mathematical analysis of numerical methods for
partial differential equations.

soga@math.keio.ac.jp
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Statistical Science / Biomedical Statistics

" B— HAYASHI, Kenichi
rEre @t (T%)
Associate Professor Ph'D.

HIERF R

Department of Mathematics
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My current research interest is evaluation of statistical models applied in
biomedical research. I have also been studying statistical machine learning
and aim to integrate both these research fields.

hayashi@math.keio.ac.jp
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Automorphic representations / Moduli spaces of abelian varieties
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Associate Professor
BIEREH
Department of Mathematics
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I am working in automorphic forms on orthogonal groups, which are
related to indefinite quadratic forms of several variables.
Those are also linked to arithmetic and geometric properties of certain
Shimura varieties, which stimulate our interests so much.

MIYAZAKI, Takuya
&t (BF)
Bh.D.

miyazaki@math.keio.ac.jp
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Partial differential equation

Ell IFE  TAKAYAMA, Masahiro
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My main concern is the motion of a flapping flag in the wind and the
oscillation of a tube conveying fluid. In order to elucidate these phenomena
mathematically, I am currently studying the motion of a hanging string in
the gravity field.

masahiro@math.keio.ac.jp
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