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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 §

Eih = ATSUJI, Atsushi
Bt (IERE)
Professor Ph'D.

HIERZR i

Department of Mathematics
FABURIT, ZRRIROMERGRN 5 ME & BIBGRT - Rl 21y - K7 v o v
IVERIITEBE OBIR A W Z & WERERI T & O TR B BGR D
#1752 L TF, Bid 248 LCiE, JRRGEE - v v F v -
O, FHISSOME S (7 7 > ) v B . FERIRE - JHAs
BV 2 — UL HERLETT,
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@keio.jp

MO / BRLEE / It

Differential Geometry / Discrete Groups / Rigidity

HRES 1885 1ZEKI, Hiroyasu
iz Bt (BEZF)
Professor Ph.D.

P EEE SEaE S

Department of Mathematics

RO AR TSHETH EHIOWT, B EFEOEA» SHIZEL T
WET, BEE. & <UL HEEE OB O EH O I X O E
PERIZHR A & B, EERAE S © FEEEAZ AN O FIFIEAG 2 F TGP
BT Ta—FELTOET,

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@math.keio.ac.jp

{EARIR/ C* IR
Operator Algebra/C*-algebra

BE % KATSURA, Takeshi

Bz Bt (BERS)
Professor Ph.D.
BIERFER

Department of Mathematics

FMIMEFHFEBR, FRCC " BRANZFEL T3, ERHEBR LT e L~L 220
FORREMEN L TROZ ETH D, BT EEECAcER L5 &
W) HITHEAE LTIk, BEERHEED L < O Bp L B L CRE L T X
7oo RAXZ OHFTRAMIIER2 ST S C * B A, BRI R S
FLTW5,

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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_partial differential equations / fluid mechanics / free boundary problems / water waves

HO =Zig

IGUCHI, Tatsuo

iz Bt (EF)
Professor Ph'D.
BUERIER

Department of Mathematics

RRZE[DWN % GRS 5 Pk D HEFE TR DO BEE AT 28 TR 98T —
v TEH. ZOHRTERIC, Witk HHBIAEO—>Tdh 2 KRDOP AW
FTLTOET, KOBOHEFEAZ, FHEK A VAERZSEIHE LT
T2 B AR OTR E > TR D, & THMAWIIRER T,

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

XH =35k
i

Professor

HIBERIER

Department of Mathematics
75 7 Mk KOMGEimOM 4 slEER->ThET, HlAR, 757
D&, NIU b S, TR, Bl s &SN s 5
7 EROMIE T —~ 9, BRImcHoA TNz T 7 OMEENIEE %
Bz DN 2T 7 HERIC OV TR IR S D £ 7,
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

B / 58w /0 EREODY -

Number theory, Iwasawa theory, p-adic cohomology

EE FEA KURIHARA, Masato

iz Bt (EF)
Professor Ph'D.
IR SR

Department of Mathematics

B TIAFIER AL Q0 5, AREROROIE, AETEPRE &
131 B B 5 & T 5 & OBIOBIRTH 528, ZORIRE FE#L
L7-BlER AR L &5 & LCWd, MO ARIERICB\W T, &
FTHELSMREIN T » > R ESETLE OB G %, BiLLwWT A T4
7 EEALTHIRL T\ 5,

My current reseach topic is mainly Iwasawa theory whose central theme is
the main conjecture. I am constructing a theory refining the usual Iwasawa
main conjecture. I am also studying Iwasawa theory for elliptic curves with
supersingular reduction with new ideas.

kurihara@math.keio.ac.jp
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Infinite particle systems / Stochastic differential equations / Percolation models

Ef FHic

TANEMURA, Hideki

iz HEE L
Professor Dr. Sci.
IR

Department of Mathematics

PIRRBLS, MBI, BREBIR e & AMEREREE LT e 5 A 2 RFIFHEAR
W A58 ED 1 D TY, T b OREFMFE % MERRNT O T &> T,
ERME, TovT— MR WREEE), ROEZEHRRIR A 2 & OME & X,
KIBT 2BREMRAT S L E2HME LTI L TOET,

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@math.keio.ac.jp

BYGH / BRI

Number Theory / Arithmetic Geometry

R fE—

BANNAI, Kenichi

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

Department of Mathematics

FEHIHIRRC 7 — L SRR DR EGR. R 2N 6 OB RADOBEmT 2= M
&L BBORHMEOBRIZE DD 2 PEAR L ThET, FHZ. K
g & WHEN 2 BERA M RO BN Z R &2 RA$ 5 2 & 2L T,
% 5 BEmR ) PARO R A HIEL £ 97,

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/lab/
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L Partial differential equations / elliptic partial differential equations / geometric analysis 4

5 HX
e

Associate Professor

HIRRLFFY i

Department of Mathematics
JEEHEM I R & I 2 Wi R A TS L Tk 4, IR
TEAE A RSBz R IR, 7o e E Rk 4 2y I
BLTHhE T, FHCRRBGHADOMOIF/ER Z OMWHEW S 7235
CATHR AR > T E T,
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.

lkoma, Norihisa
Bt (EF)
BhD.

ikoma@math.keio.ac.jp
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discrete optimization / mathematical programming / algorithms

Hf X

TAMURA, Akihisa

iz g+
Professor Dr. Sci.
IR

Department of Mathematics

s (LT & BERIOE 2 45 - 7o BEUR S L & ST & U Qn g3, TR,
HESO RN, 2 O — ABEERAOIRH . HERGBIEA T % sk 7oL =
Y XL OREERIC IR Z > T E T,

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 http://www.math.keio.ac.jp/~ aki-tamura/
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. Statistical Science / Multvariate Analysis / Environmental Risk Assessment/ Biological Resource Assessment

B XRET

MINAMI, Mihoko

BR Ph.D.
Professor Ph'D.
HIERF R

Department of Mathematics

VR ERERIPAIC B ARG E T ) v ICEIR A RS FRCL AR
Al R BREE Y 2 2 Bl 0D 72 8 DA FEOBASE, D s 7 A8 ) v
SRR O BT & RS - R T — 2 BT~ DRI HL
DHATNS, 2O, RHlOH 27— % OfFTE. RADIRET L, 24
OB, OB R & G B RIFNT RS DV TR L T & 72,
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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Associate Professor

IR FH

Department of Mathematics
FTHAEFROPTEHRHIC 7L T ) X LIZER A £ T 21T > T &
T, BlAIE, Kol —L 2w RREO KO ICEHREFE T NP KEH ST
2 RIS 4 OFURZER R 2 > T E 9, 29 LM E ORI R IR
FHRRORR A EITRDMATHE T, Zofizd. 77 78Em. B
Fefnl JEF - BFNZBES A MBI & Bk A > T E g,
This laboratory mainly focuses 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, Yoshiaki
Bt (BZF)
Ph.D.

oda@math.keio.ac.jp http://www.math.keio.ac.jp/~oda/
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Combinatorial optimization / graph algorithms

154+ [  KAKIMURA, Naonori
e e W (EHEIS)

Associate Professor

HIERZR i

Department of Mathematics
sE PR, TR, 27 7 %5 & ORI s hgiE & & Do LR & 2=
IEHHT 2 7200 E TR > T E S, FEIMFIZH 5 bh ke s
LT B REICEH T 5 Z & TETFIEL, SN E T LT
2 LDE RS > TOET,
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

RIS / MEtHURMEE / N1 XTFH

. Theoretical statistics / Statistical machine learning / Bayesian prediction

I =]

KOBAYASHI, Kei

IR Bt (BHRETF) \
Associate Professor PhD.

IR | /
Department of Mathematics P4

#eatE T AR PUTED & 5 HAtaHRM O MEm, & 5 ICi#sir e, 5
T FD & 5 ITHEEHE 7N OBCERIREE & RFEIZ R U 72098 % L Tu
F9, oo KRBT — 2 @ O8] % FIETH 2 HMEIZ DN TR,
M ER A N TET ML L, 7 — 2 RN 2 R $ 5 T OB%E
FHIELCOET,

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

BOEGETE / BRI / ST F

L Mathematical Statistics / Time Series Analysis / Computational Finance

B &
e

Associate Professor

BIERFR

Department of Mathematics
T % DERIRERY T — 2 1ZBY 3 2 mosfiEill 7 & OSHEMER Ol L 0%
DOIEFNZHIRZ > T E ¥, FHIHEBERO I 1 2 AR — b 7
A ) A RIRBEEERD S7 WP Fo 1) 5 B pERERR - Rl YR DV T ORE!
HOHEE R 6 K OHERE SO WL B ISR H D 9,
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 statistical estimation problem and its asymptotic property for
optimal portfolios in field of investment theory, and ruin probabilities or
optimal dividend barriers in field of actuarial science.

SHIRAISHI, Hiroshi
Bt (1B%)
PhD.

shiraishi@math.keio.ac.jp
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N Differential topology/Gauge theory
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Associate Professor

HIERIZR i

Department of Mathematics
FAHONAB S, 7 — VBERICEIEE & > T E T, ThE DI
Wy, RBERIE, VLT 4 9 2% EORFEEBRL
TWET, ThSOBREFHNSE Z L2k 7y — VHEROW 1T > T
E3x
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, Yukio
Bt (B%)
Ph'D.

kametani@math.keio.ac.jp

IR / #1510

Probability theory/Statistical mechanics

BE

1w

SAKAGAWA, Hironobu

R Bt (HIERE)
Associate Professor PhD.
BIERFER

Department of Mathematics

Feat S CBIREGH & R OMERER OB A T2 R & LT b, K
Lok ERROMMPHATT B IRV TN 2 BRI, MHAE/EHOH 5
K22 EDMERE T I %8417 -> T 5,

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

R RADHIER / 2R / BIERFR

L Nonlinear partial differential equations / Dynamical systems / Numerical analysis ;

=W =T

SOGA, Kohei

R B+ (EF)
Associate Professor Ph'D.
BIERER

Department of Mathematics

NI VIR NI b v - v a e - BRAFHID R - ik
12BN 2 SRR ISR & df o T F 37 BRIIZ I, T KAM PG -
55 KAM Pl - AR B BT RO BOA T s & OB @iy
MATHET,

I am interested in Hamiltonian dynamics, Hamilton-Jacobi equations,
conservation laws and fundamental systems of equations in fluid dynamics. In
particular, I am working on mathematical and numerical analysis of classical
KAM theory, weak KAM theory and free boundary problems of two phase
flow.

soga@math.keio.ac.jp
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. Dynamical Systems / Chaos/ Bifurcations / Ergodic Theory
— £,
ate S

HEHIR

Associate Professor

HIRRIFFY i

Department of Mathematics
W AR S AR (BAROKIEER) 75 & DO HTEXOMOIR 5 5
WEEMEMIZIHNS 2 2L LT d, LTI, MEros x
FEeTFHEERNTHA AN G IIFRE T 5 2 LI28kEZ > T
7,
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.

TAKAHASI, Hiroki
Bt (B3)
PhD.

hiroki@math.keio.ac.jp

MOREE / BREEF / RO/ S —§F

Differential geometry / Complex geometry / Holonomy group

ARER LK

HATTORI, Kota

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

Department of Mathematics

NTE - VOEREREr — 7 - Sk E ED, Fefktw s I -HfafD
) = v EBRRRIZBE S 2 B0 R I IS K PR 2 2R T
T INEDOLRRAROWE %, B0, WInkm &g, KU
R 7 & A LTI L T &9,

My main concern is the differential geometric approach to the study on
Riemannian manifolds with special holonomy groups, such as Calabi-Yau
manifolds and HyperKaehler manifolds. I am studying them by the method of
complex geometry, quaternionic geometric structures and geometric analysis.

hattori@math.keio.ac.jp

| (REBEOLREIRIR / SMBVESIRE / UG |

Automorphic representations / Moduli spaces of abelian varieties

= Bt MIYAZAKI, Takuya
TERUE ﬁ:[l): (=)

Associate Professor
IR T ,
Department of Mathematics
BB O TR LRI BLORERL & 2 OB DO,
AN _RIER D 7 — &80 B % 2 oIy RATEAIZ D
W, 2D Fourier BRI DR DR 0B 3 5 R7Y L KD iR
R F KO8 2 ORFEREIZE LTI A2 1T > T\ 5,
IS FEAERFOER SRR O BERR MM E L RS B2 6 DT, £
ZDEZAIZETHHKARLE TS,
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@math.keio.ac.jp
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Transcendental number theory/Analytic number theory

=== I ) TANAKA, Taka-aki
IR E:Ii): (=)

Associate Professor

IR FF

Department of Mathematics
R R O T BB B O R PR Ot - B DR T
H0. ZORFIINBMEEG 2 G0 L HmIIBHI N TH5, FHZ, <
— 7 —BIB L I B & B FEOBIRA X DA BUED T 72 7R T
BB, v— 7 —BBSBIELIEES. GRA— b~ v IERIEOMWI R
& ARIZTRONFIZ L D KRB N SR 4 ORPRBIR &SI BT 5,
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
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Statistical Science / Biomedical Statistics

W B—

HAYASHI, Kenichi
e @t (T%)
Associate Professor Ph'D.
HIERF R

Department of Mathematics

AT B WO TV S R A HiEHE 7L O BRI Z B4 2 F9e 2 175 C
Wb, F7o, AT ORI A HO A TE D . Ths DA%
HIEL T35,

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

4 RTEHRE / BROFHER

Four-manifolds / Singularities of mappings

FEH fE2X
ST

Assistant Professor

IR FHR

Department of Mathematics J
AWTCT BRER, BEO (FER) L7 Y2y YRR RELBR L ED,
4 RILEIRIR FE R SN B A G T A2 R T3, B4
PR OR T 2RO 2 A DN R EHE VT, BIRE S 4K
TCERAD KIS 2 VB &R T E T,
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 (%)
PhD.

k-hayano@math.keio.ac.jp
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Partial Differential Equations

Sl IFE TAKAYAMA, Masahiro
E+ (3EBZ)
Ph'D.

Research Associate

HIERZR i ;

Department of Mathematics ;
JAOHTORED I 728 E IR, FARZEH L 72 & & OF OIRE) I Bk 4§
STVWET, INSDBPERFINTRAT 372012, Biffid, EHET
DD T S NAMOMEE 2L THhE T,
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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Ergodic theory / Dynamical systems / Metric number theory

#$AK FHKEB Suzuki, Shintaro
Bhz (BH) Bt (EBZF)

Research Associate (Non-tenured) “Ph.D.

KiPAS iR E

KiPAS Investigator
EIZT LT B L 2 OWERI OISR & > TV
BRI, B - Ay B v 72, FROER & B 2 J17% R0
TV — FIMEICHIRE & BIFR AT > TOhET,
My research interests lie mainly in ergodic theory and its application to
metric number theory. I am currently working on the ergodic theory of
dynamical systems relating to expansions of real numbers, such as /8
-transformations and continued fraction transformations.

shin-suzuki@math.keio.ac.jp
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