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(Individual Research Activities Reports)
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1.1 EBEFEMRERNRFER - BERBERHE (Teaching Staffs)



iR EM (IIDA Masatoshi)

1. HAEHE

SRR O BRI, R T N OVE O YW D ZERIZ 1% Lie BEASESHZ/EH L, Lie BED
T % BARIZET T 2220 e UTEHERZERTRE R >TW5S.

25 U7~ D Lie BEO/EH X Lie BROMEM 251 2 2%, BEO/EM &l 173
Lie B2 R AAEER D 70 IZRHZ REGRICB W TEER I Tlde <, L2 BR R & B
U CTHIRFENHRTH L. 5 L AWM EOFFIT 2 DWW T RGN L BlA 0o
LTS,

Lie groups act on function spaces, more generally, spaces of sections of a vec-
tor bundle on symmetric spaces continuously, so they are important objects as the
realization of abstract representation space.

The action of Lie groups on the function space induces the action of Lie algebras.
Elements of the universal enveloping algebra which commute with any element of
the Lie group is important object not only of representation theory but of special
function theory. I study harmonic analysis on symmetric spaces on the representation

theoretical viewpoint.

4. #EE
2022 4
(a) WMDY 1 ZBOWMES GRARHAREFR 1 F4, HERHE)
(b) #RELRECF T - WREZER, 17810 f{t & Jordan FHERL (i EIFATECFARL 2 R4,

HERLH)

(c) HEHREEGR A : EEBBGROVS (RREHITEAR 3 44, #INRLH)

(d) EHEEGE B« EREMEG GAREHAITEER 3 4, EIRRE)
)
)

(e) B I — « BiGH, U —ER, Miat GRRIFETZR 4 484, »ERE)

(f) ISR IV : &7 20 a2 — X OBEE TV (BRI SIS, ERRH)

2023

(a) FREARECE TA « 4751, iz 1 RGRE, 1780 (0P, SRR 1 488, B
BH)

(b) ML IB - X7 bOVZER], MEEE, FEAE - BE~X2 bV (R, fdREHHET
BEERL 1 A, BERE)



(c) BT diR - Hhah GRRSIECERL 2 42 IR

(d) BERIHGH A - GRBEGROUE (RRSITECERL 3 44, JBIEE)

() WIZMIBGH B - WEMEGH GORIITEOER 3 4, BHRH)

(f) Bt I F— : BHGh, 7— VT - 575 bR GRRAMECER 4 8 piE
BHE)

6. WHHERY—ER
2022
(a) HAZSHBIENFAREEE

(b) Mathematical Reviews ® Reviewer

2023

(a) Mathematical Reviews @ Reviewer

7. %8
j‘

(a) AV IAVBE- N1 TV Y RREDT Y RT I 0714 A (HEKF, 2020 %)



5 FE (KAMISHIMA Yoshinobu)

1. ARBE

RDZ L HFMIIFEL TV 5.

o (ki) PUCE T > X7 MHEIE D 2D dn + 3RS MA X EIZDWT, D %4l
£ 35 Reeb 502 57 % 3-IR5t distribution T 2 FE4 FIHED & & | FEHE ge-Z RRIK
LV, Riza vy FIERIEERAEDLAICED b RO Y — - B TREE & PN
7o, BEYE CR-ZHAKIZ DO W T H e DMIZETH R, FIFERRIPERE CR-ZHAKIZHE W T
&, T OEAREENE RGO AR 2 R D70 51X, BEHE C R-#1E % £ D Heisenberg
infra-nil ZHARICHDFEMTH S Z & 2R U7z, B qe-ZRRRIZ DWW T, &R
FEDKMITHEL &, KZER D hyperKihler ##i& 5 5 Ricci “EIHM: F 72 Ricei
IE## (non-negative curvature) Z € D58 Y — < > 22 D 7 REFIZ K D RV
FER 2 H 7z, “BAFRERIDAEYE qo-ZARARIZAEHEDU S HL g1 %2 D quaternionic
Heisenberg infra-nil ZHRAKIZ gc-[AH (isometry) TH D" Z EDRNVZ Tz,

o (fkifi) ZhRIK X IZIEHT 28 G OEIGIERIZOWT, ROt A G-hfE A
DA IFET Y —HE H(G, A) DFEIRME BRI THFHAZ. 2 OHEREMEDHEH X
BRI G ICH D <. & U THLEHER Conf(X), CR-#ER Autcr(X)
2E A, AEBDOBEWD 5 T NENERE [som (X, g), )L I — M Psh(X,w)
BT B L ARL, #5HY LT Conf(X), Autor(X) 1 X (CEAIZEAT 3
R ARV

o (¥1¥l) b T Mostow MIMEZ REMNL G2 ST, FHNTFZ S - H0W) —<
VRFRER X = S/K O%ER Iso(X) 12227 4 — LR 7 BWFEET 22T
5. Z0D&ED Mostow I Z2RDESIZREL. “m <Iso(X) BHd L&,
¢ — my MR 5, hy € Tso(X) B —RINZEIEL T ¢(v) = hyvhy!
EMITB LWVWHIEDTHB. T ORED I IE Mostow DEEHHIZ H W T,
G = Tso(X)? ZHEmA L U, Ty < G T BRI ¢ : T, — Ty B3 2\~ 5 &
DELT,ge GMVEFELT, ¢(y) =gyg L LPTBL VWD e Tho7. Zhik
—fEIZ r <Iso(X) D& E T =7NG THY Iso(X) IFMKE & D semisimple 72
25, Iso(X)/Iso(X)Y IZAEREL 22D TT Ik ™ DERIEROHITETHS. Lz
Do THRZ OMEIE T, T < G 23t U, Mostow ORI & 0 HIM: ¢(v) = gyg™!
Wb BH, 51T hy € Iso(X) WEIEL T ¢(7) = hgyhy, ' \HRRTE B 5 &\
5T LiliRd. EVWHA D L5 R 5NTHIZET 5 Mostow MIlME XA BRHEE D
DL TRDEZDLE, ZOEZ6NEZHIZZVWULTERDILDDNRE VWD



MIEICRET 5. Z ORMeEERIZAFE S 1T, Covid-19 MABEMZEL TW5. B
f£ £ CIHAHE (non-positive curvature) 2 H 23V N7 NEFREFEEY - V%
BRAR My, My 1Z22\W0WTC, ZDEEABEANFELIZ 51X My & My O ORI [FFE
(harmonic diffeomorphism) 2MF{£9 5 Z & ZRL TV,

The following are the subjects of my research.

e We study positive definite quaternionic contact (4n+ 3)-manifolds (ge-manifold
for short). Just like the C' R-structure contains the class of Sasaki manifolds, the
ge-structure admits a class of 3-Sasaki manifolds with integrable distribution
isomorphic to su(2). A big difference concerning the integrable complementary
qc-distribution T of the gc-structure different from 3-Sasaki structure is the
existence of commutative Lie algebra isomorphic to R3. We take up closed
aspherical ge-manifolds (w,{J,}3_;) to find out a salient feature of topology
and geometry. Let 7 denote the distribution consisting of the three Reeb fields
{&1,&2,&3}. If T generates a three-dimensional Lie group in the group of gc-
transformations Psh,.(X), then a ge- manifold (M, T,w,{J,}3_;) is said to
be standard. We prove the following rigidity. A compact aspherical standard
gc- manifold M is gc-isometric to a quaternionic infra-nilmanifold M /T" where
I' <M % Sp(n).

This result is based on the existence of Ricci flat metrics and Riemannian split-
ting theorem of nonnegative Ricci curvature on the quaternionic hyperKéahler
metrics of the base orbifold M/T3. (arXiv:1902.08796v2[math.GT]).

e In order to characterize proper actions, we introduced the equivariant smooth
cohomology of proper group actions. We discuss the vanishing of equivari-
ant cohomology which can be applied to the conformal and C'R-automorphism
groups. We prove the coincidence between the C R-automorphism group and
the pseudo-Hermitian group of a strictly pseudo-convex CR-manifold. We
prove that for any strictly pseudo-convex C' R-manifold M, there exists a com-
patible strictly pseudo-convex pseudo-Hermitian structure such that the CR-
automorphism group for M and the group of pseudo-Hermitian transformations
coincide, except for two kinds of spherical CR-manifolds. Analogous results
hold for conformal Riemannian manifolds. (arXiv:2101.03831v2 [math.DG]).

e We are going to prove the following rigidity :



(1) Mostow rigidity (general case X/m). m is a discrete uniform subgroup of
Iso(X) where X is a Riemannian symmetric space S/K without any Rieman-
nian factors that are flat or hyperbolic plane. (7 is not necessarily lying in
Iso(X)? = S.)
(2) Affine (harmonic) rigidity of a compact locally homogeneous Riemannian
manifold X/7 of non-positive curvature where X has no 2-dimensional factor
(hyperbolic plane) in the de Rham decomposition.

e Smooth harmonic rigidity of a compact locally homogeneous Riemannian man-
ifold of non-positive curvature.
Remark that the topological rigidity holds for closed Riemannian manifolds of
non-positive curvature of dimension # 3,4, but it is known that the smooth

rigidity fails for a closed Riemannian manifold of negative curvature.

2. ERFX

[1] O. Baues, Y. Kamishima, Locally homogeneous aspherical Sasaki manifolds,
Differential Geom. Appl. , 70 (2020) 101607, 41pp.

[2] D. Alekseevsky, K. Hasegawa, Y. Kamishima, Homogeneous Sasaki and Vais-
man manifolds of unimodular Lie groups, Nagoya Math. J. , 243 (2021), 83-96,
https://doi.org/10.1017/nmj.2019.34.

[3] Y. Kamishima, Quaternionic contact 4n + 3-manifolds and their 4n-quotients,
Ann. Global Anal. Geom, 59 (4) (2021), 435455,
https://doi.org/10.1007/s10455-021-09758-5 .

[4] O. Baues,Y. Kamishima, Isometry groups with radical, and aspherical Rieman-
nian manifolds with large symmetry I, Geom. Topol., 27 (1) (2023), 1-50,
[DOI:10.2140/gt.2023.27.1].

3. OERX
(1) On the fundamental groups of compact aspherical manifolds with parabolic
structures, The Fourth Taiwan-Japan Joint Conference on Differential Geome-
try, NCTS, National Taiwan University, &% (H4k) , 2023411 H6 H (11 A
6 H-9H) .
(2) Lectures on affine structures: Part 1: Introductory lecture on compact Lorentz

(affinely) flat space forms (Offline lecture) Part 2: Geometric structures on



contact Heisenberg nilpotent Lie group (Offline lecture), KAIST Geometric
Structures Lecture Series, #E R ZHEMiPr (KAIST) , #E (KH) |, 2024 4 2
H 15 H-2 H 17 H.

4. E=H
(a) 7VyvaxveIr—1: FEOHEF AR 14, BHERE)
(b) 7Ly yavwrvIF—11: MRES - BES OFHFER 144, BERE)
(c) WISEMRMTF: © Moy - Bisy, R DOVAENT ORPEBCFRN 1 ARE, #IRRLE)
(d) FRELARE TT : Ghgk, —MARBIZE[], @A 220, Jordan FE¥ETLSE (A BUERL 2 4F
4 B ERIE)
(e) PiAHEY T« PHAEZER R BUARE 2 44, EIRLH)
(f) DEFA%C 1T - MEAHZER (R ECER) 2 4528 IR H)
(g) PRV YRRl GHBE, REIR, X2 MV, SRR L0 1-BRBEHR A #E (K
FECERE 3 4RE ) B IRBLE)
(h) $¥ 2 3 F— - iz, BOEmEY:, EEREMH O8R4 54, i
BHE)

8. TATIvIEYY—

(a) B (FiE) : Oliver Baues % (Fribourg K% (A A Z))
RIS - 2017 4E 4 H 24 H ~ 2017 4E 5 26 H (21 HIA) XU 20174E6 A
20 H ~ 2017 %7 3 13 H (20 HF#A)
W9EA% « [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry ] (ZB8 U TP KT B & T EHKRFIT THEFIED 72 DIFAE.

(b) fAIEMEE (FriE) : Oliver Baues ##% (Fribourg K% (A1 X))
RIS - 2018 4E 8 H 20 H ~ 2018 429 A 17 H (28 HIH)
72N % « [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry| (2B U CHFEIFED 7=, F & U THE KT THIZ.

(c) BEEWIZEE (Fi)@) : Oliver Baues #4% (Fribourg X% (A1 A))
FHRSUIE : 2019 FF 8 H 15 H ~ 2019 4E 9 H 12 H (29 HIHD)
if72 W% : TEquivariant Cohomology of proper Actions and regular actions of
semisimple Lie groups] (2B U THEFEMIFED 72, £ & L THPERF THZE.

9. T



9-1. RFBEZOHNBELES
(a) BFFEREE : HAEAMREL R 2RI SgAF7E (C) GRERS 18K03284)
FZEHAM - 2018 4£ 4 H ~ 2021 4£ 3 H
WioeiiiE g « SR —ZHBER L 3282 NIFFEE Y — < V2R LS
e
Wrre&kE
(b) ffzefEH : HAZMIRSRIAMES  gmME (C) GRER S 22K03319)
FZeiAf 2022 £ 4 H ~ 2025 4£ 3 A
WHoeibE 4« ML RRARD BB T 2 P AZ B OREL & I L 2EEHD
B
WreRKE

9-2. XMHEE
(a) TAVABFERRE



NAREEZ (KOGISO Takeyoshi)

1. HAEHE

(1)

fili 2 D REU, LRI RICE — X BB KX 2 — @O MBEL, b &
ONEDOHERNNMEEZRTLVWIEKRTEETHS. TOE— XHEKOF TR FHLE
R EARRREDIFY) = v DX —XBKTH O, XL VEHBE 2 H~T. 20D
FOBLELVESER 2T L%, K0 —BibInz¥—2BEHISHETHY
AZNAIRINTREZY, BIEETT, ZHAOEERREDO 7 — V) T AT 5 4
AN D—BALICEE L T, BB R 2 MVEMOHENAZERZ RV THIZIX, 20
FIEPHONT WMo 72, THUCEE LU T, Fif, (E#ESCA K E OILFIMZEIC &
0, BEEAR S MVEBOMNAZERTIRARWELIEATEL WERER 2 A7 34
2R  RERNCRERR U 7=, 21513 Clifford BROEBREH S/ 5N B0, ZOHRE
DHITL RV VEBERZ 72T 2HAL LTI 2% %2 2 THE
THZ LWL, ZOEMD Y 5 AT k% 2 EANEERTE SN D2D2H D,
Z 5k Clifford BOBEGHAN 7 + — NN JHE S, X 51251, homaloidal %
HA DML H homaloidal ZIHA & 72 0| fifb &\ S BAEIZATRET 5 £ — X BIEK
EEHL, TOEBEROHRAREBLINTWS.

A HI cluster fREXLDE TV & AW THEFEAH KNI 5 Kauffman bracket
ZIHA, Jones ZIHAZPETIHB LI ECEHAL, T ORNVIBHEEZERFTH
5. ZOMFEIFMAHBALKE OIFEMIETH D, £/, HE L TW5EKRFERAE
DOWFET =L UTHRELTWS. ZOMEDHE L LT, 215 OBMAH SR
"o o N7 EREHABEP 72T AR DOVWTHIHFEL TW5S.

The functions which are called zeta functions are associated to various al-
gebraic or geometrical objects and represent important properties of algebraic
or geometrical objects. The most basic and primitive one in zeta functions is
Riemann zeta function and it satisfies beautiful functional equation. Various
generalization of Riemann zeta function with functional equations are stud-
ied. One of these generalizations is related to the Fourier transform of complex
powers of some polynomials. For this case, only one example of such a gen-
eralization was the basic relative invariants of prehomogeneous vector spaces.
Recently Fumihiro Sato and I constructed systematically a lot of polynomials
which satisfy beautiful functional equations and are not relative invariants of

prehomogeneous vector spaces. These examples come from representations of

10



(2)

Clifford algebras and we could classify these class and now we get various prop-
erties of these class and feedback to theory of Clifford algebras. Furthermore
we defined the zeta distribution associated to the polarization of a homaloidal
polynomial and had a functional equation of the pair of these distributions.
We have found a calculation recipe to determine the Kauffman bracket poly-
nomial accompanying rational entanglement diagram using a model of A type
cluster algebra called Conway - Coxeter Frieze, and are devising a further ap-
plication. This research is a collaborative research with Michihisa Wakui and a
certain part of this research is devoted to the guidance of graduated students.
Moreover, as a continuation of this research, we also study partial differential
equations of several variable polynomial families obtained from these geometric

objects.

2. BRERHBX

1]

[4]

[5]

T. Kogiso, F. Sato, Local Functional Equations attached to the polarizations
of homaloidal polynomials, Kyushu Journal of Mathematics Vol.72 no.2 (2018),
307-331.

T. Kogiso, M. Wakui, Kauffman bracket polynomials associated to Conway-
Coxeter Friezes, Proceedings of Meeting for the study of Number theory, Hopf
algebras and related topics (2019), 25-50.

T. Kogiso, M. Wakui, A bridge between Conway-Coxeter friezes and rational
tangles through the Kauffman bracket polynomials. J. Knot Theory Ramifica-
tions 28 no.14, (2019), 1950083, 40pp.

T. Kogiso, M. Wakui, A characterization of Conway-Coxeter friezes of zigzag
type by rational links, Osaka Journal of Mathematics. 59(2), (2022), 341-362.
T.Kogiso, H.Nakashima, Prehomogeneous vector spaces obtained from triangle
arrangements, J. Algebra 633 (2023), 591-618.

3. OEHRRX

[1]

2]

Recipe for making Kauffman bracket by using cluster algebras of A, B, ¥
J—2rvay 7 BIHINH V2R 20184FE 1 H 7 H.
Recipe for making Kauffman bracket by using cluster algebras of classical types,

S EMUHEES AN OB | £ 5 B RS 0B RIERF SR, 2018 4 2

11



H 14 H.

[3] Local functional equations of homaloidal polynomials, Séminaire Théorie de
Lie, Géométrie et Analyse (LieGA) (Institut Elie Cartan de Lorraine), Nancy,
France, 2018 4 3 H 27 H.

[4] Clifford quartic forms and its applications, Séminaire Théorie de Lie, Géométrie
et Analyse (LieGA) (Metz IECL), Metz, France, 2018 4£ 6 A 28 H.

[56] Local functional equations of homaloidal polynomials, Laboratoire de
Mathématiques de Reims FRE 2011 du CNRS (Reims University), Reims,
France, 2018 /£ 7 A 3 H.

[6] Cluster algebras and Knot invariants, Meeting of number theory, ring theory,
Hopf algebra theory and related topics, & [ILIEFE M7, 2019 4 2 A 22 H.

[7] MR EHECHZESN, REGRT7 —27 > a v 7, WM KREFEF v A 2019 4 3
H 12 H.

(8] HAED ¢-HL & Z DFECHZHANDIGH, WA EBNMIRES 7R, T
Bom, #5OH B G, MlAGDERO R A MR- WEKRFIR A v N 1 58 1-406,
2019 4£ 7 A 8 H.

[9] Cluster algebras and Knot invariants, ‘iR KZMREF £ I F —, GIRKFEMAH
F v UNZAERFARM, 2019 £ 7 H 23 H.

[10] Where do homaloidal polynomials appear?, EH¥#GE+¥ I+ —, B TEKF
T2EEF Q405, 2019 4 8 A 23 H.

1] BT 77, a2 7 7506135 N29E X2 MVZAER, H2E5ES —Quiver &
YAE R MOVZEM- W RFIRE ¥ ¥ 28R 1 5 1-406, 2019 4 8 H 29 H.

[12] HREDHN & £ DFEOCHZIHAANDIGH, A R L H Y I —, Wi KR
* ¥ N A 158 1-406, 2019 £ 9 H 16 H.

[13] g-Deformations of continued fractions and Knot polynomials, fff%254x [ bR n
V-t arv¥a—X& 2019) , KBS RFHEHEERL 2019 4 10 A 19 H.

[14] Further generalization of g-continued fractions, %P K F#EGw & I F —, HoH K
W v N 1 F8E 1-406, 2019 4£ 11 H 5 H.

[15] EDED ¢-Z & DIuH, FRERZRBEEGRE I - —, REHRZENEREF v
VNA 61 SHE 4 B 413 =, 2019 4F 11 H 29 H.

[16] g-Deformation of a continued fraction and its applications, BRI Ao —
K I F —, B RZRZGEEERLZZM SRR (Bts) 056 5=, 2019 4 12 A
10 H.

12



[17]

[18]

[21]

[22]

23]

[24]

D - BT L kR, REGRT7 —2 > ay 7, TREIWD V] (BEUR
SAEEFERY A —) 2020441 H 12 H.

g-Deformation of continued fractions and its application to the Markov equation,
The 2nd Meeting for Number theory, Hopf algebras and related topics, & Ik
BT v VAL 2020 4E 2 A 16 H.

g-Deformation of continued fractions and its application to the Markov equation
and further generalization, 7th Kyoto conference of Automorphic forms, F#BK
FHEEBUER (X4 V), 2020 46 H 20 H.

Markov3 8D ¢-ZR & t-£ F&AH L HRE UL ORBREHES -, HFRER
[Quiver &WHE N MIVZER]] | WEKRY (X540 >) 20204 10 A 17 H.
WAL VY=Y oy, Wl KRFEI=T -2 ay T WERYE (XvI14Y)
2020 £ 11 A 11 H.

75 AR —REUWTBOBIHEE R 7 FVZER]) 2020 EERBGRY —27 Y ay 7 K
(FvZ1v) ,20214 1 H 10 H.

D ¢-ZBFRDOWL DD & PV & O, AL KRFERBF v I - —, ik
KFERFER (Avo4>) ,2021 41 H 29 H.

HOBOBBHFED - ZD WL DDA, EAES 2 I F—MF KFERF
bt (A¥51>) ,2021 46 59 H.

HOEDODBHED ¢-ZBW & ZD WL DDA, KBRKFEKFRE#HGE2 KR KT K
Bt 2021 4 11 5 29 H.

Homaloidal ZHRIXE Z12H B0 7 | KICKFEEEGR - R A I F—, KPek
FRFRE, 2021 £ 12 H 3 H.

BREfTE AR AR —RBD F-ZHADOHHMEHIZOWT, REGw7 -2 ay
7 EEKRE (AT v) 202241 H9H.

B4 s - B e T e BT 2807, & ILRFESETR, 2023 3 H 7 H.
Two deformations of a Markov Equation and related topics, Advanced on cluster
algebras 2023, HUX T3 K% (Online), 2023 4£ 3 A 23 H.

BB~ MOV OGS, 5 ILFRER PR, 2023 9 H 4,56 H.
Mex e B e TN EBE T 2, RBwT7 —2 Y ay 7, TRRIND V)
(BEURSZAEEEE 2 v 2 —) (2024 1 H 7 H.

g-Deformation of a certain polynomial and weakly spherical homogeneous
spaces, BB X7 MVZER & AEG D W, WE KT 23 S 402 =, 2024 4E 3
H5H

13



[33] Open problem for local functional equations of homaloidal plynomial, AGU %
Bt I —, Sl RF R, 2024 4 3 H 8 H.

4. EE
(a) MRELARBUE IT : WREZEM, 2 RIBR, ¥ a )L & iRy (B 84 RE 2 424, e
BH)

(b) RECEIRE : 21— 2 ) v RO ERE, BE1Z 513 2 A, BIARME, 41 7 — 0,
JFAARR (B 82wt 2 424, iERE )
(c) REF : ZHEAROIAWME, B 1 77V, LIENER, Mo, RIREE, ¥HEEE
HOORFBUERL 2 154, BERIE)
(d) BRI & B RECE - il (RO5) , 70 —X, A%, <378 (EEECER
3 A ERELH)
(e) B¥t I ) — : Lie BOMREMEOXRIGR, V-~ v E—XBEBENVXAE, 7577
M ORABFER 4 54, BERE)
(f) ¥R 1 RBGmAM (BRI EREBCEE S, EIRBLE )
(g) BEHY GRBRFEFEERLRL, SCAH, EEE BT
(h) Elementary Mathematics A (GERBUKZERE FH AN RO HEFE D)
(i) BOORIERE 2 (LR RSO IECER) 2 45
(j) RFEBAmIT ERGESRE (R RZEB AR
5. BL#®X
(1) fEKES (FUKUSHIMA Yuya)
BT BEE U 72 Farey Boat & Snake graph ®EfRIZDOWT
Relation between Farey boats and Snake graphs related to continued fractions
Mar. 17, 2023

6. WAMRY—EX
(a) MathSciNet reviewer
(b) zbMath reviewer
(c¢) Proceedings of the Meeting for Study of Number Theory, Hopf Algebras and
Related Topics, Yokohama Publishers, 2019, ##fE5&
(d) Meeting for Study of Number theory, Hopf algebras and related topics (& L

RE¥) , EfEs
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(e) The 2nd Meeting for Study of Number theory, Hopf algebras and related topics
(BIhKRZ) |, EHHE

(f) BRABEARS PRI =T -2 v ay 7 FEE

(g) WietEe TQuiver L BEBFE Y MVZER]] | FMEE

9. TNt
9-1. RIIEZDONBELES
(a) WHZEREE « HAZMIRA SR AAsc g Sk (C) GRLER S 24540049)
WrZEiAR : 2012 4E 4 H ~ 2016 4£ 3 A
WFFeaRE - BRI X & i 72 9 2 IHAUC AT BE S % 22 D gE M D ¢
WgeREE
(b) #7efEH : HAZMRI SR AMESE  HgmE (C) GRESRS 17K05209)
FZEHAM - 2017 £ 4 H ~ 2021 4£ 3 H
WroeiieE « R BB R 2 7 T2 ER OB OwFs
rre&kE

9-2. FRHFE/ME

(a) WFZEREE « WP K2 RATE SR <&
WFZ2IR : 2020 £ 4 A 1 H ~ 2022 4£ 3 A 31 H
WHEEE L « 7 T8 - YO SRMAD & B 2 BERIORGE, REIRGE, SRS
DI EBARO R - fEHH
Wge s

(b) #ZEREHE : IRVE KBTS W IR <5
22 : 2021 44 H 1 H ~ 202343 A 31 H
WFZEaE s « N BN 2 RO, BUH), 7 — X1 T2 AR & £ O
HBERDH 5
WreR&kE

9-3. MFEMEAE
(a) NRE %, Homaloidal ZIHA DAL IZATEES 5 R BIEEE, 25 56 [0 5B %K
S BIBURIAE S R Y A (2017), 83-100.
(b) /NKRHE 3%, Conway-Coxeter Frieze % i\ 7z HHHEAHK A D Kauffman
bracket ZIHADEIH L TV g THOHOHF X &S (2018), 91-108.
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(c) INREER, ERREZTD ¢-ZBH» 56 /A DHF
KBS VR YT L 2022 #EE (2022), 93-114.
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= BBF (NISHI Haruko)

1. RBE

i EOHERERAME1—2 ) v FEEDOEY 2 71 EMB LU IaT—%
MDA E PR Y —IZDWTOWNEEITo 7. HiH EOHERFERE T E2—2 D v Fig
1 D SRR A OMEE L $EIRRF R SICB I 2 HAIEH Y ARV 2 OEHIZ X 0 BRI
LN, TNENDT —REEZL L 2O LOMRRRELANEI—2) v FHEEIZ
HARICHIT EOEFEMEZHE T 5. MR E) —<vme, A7 A- T/Z\OD/\”VS:
7= RO T — 2T U, TR R R O#Ef & 72 2 dhii L OSERRER R & 23—
70y RE&ED, MHBEZBRWT —RIZEE 5 Z &5 Troyanov DFERIZE D IS T W
5. UlioT, V=S VHDEY 27 A 2% EOHR RSN E2 -2 v NI
BDOEY 2T ERER—HT LI LITEDZORMBEENEZ 5NED, HERFFESD
AT —RIIZTDORAMHE DB T A =R L1052 &%, BIEMERROS G DART AR
f—IK (KERKRF) & ORISR TRz, AREREIZE] EHi & Z ORTHEHE % E O 2 $ERE
RE DA T — XA O RATREE I DO W TS 21T - 7=

I have been studying the geometric structures on the Teichmiiller space. Es-
pecially I am interested in treating the Teichmiiller space as the moduli space of
Euclidean cone structures on the Riemann surface with marked points to obtain a
new geometric structure and to investigate its properties, which I expect leads to the
study of topological dynamics on the Teichmiiller space.

I have obtained certain geometric structures on the Teichmiiller space of hyperel-
liptic curves using an isomorphism with the space of marked Euclidean cone structures
on the 2-sphere, which can be regarded as the complex version of the the space of
marked Fuclidean cone structures on the 2-sphere with area form. I have worked on a
geometric structure of the space of cone angles of the cone singularities of the surface,

which determines the geometric structures of the moduli space.

>
%h

AR

(a) W7 ﬁﬁj\ A BT GRERHRTBUER 1 A4, ERH)

(b) #5> B : MaES Y GERHEIEEER 14, BERE)

(c) %L%ﬁ% Eﬁﬂffi s (FRREIFITEERE 2 4824, #RRLH)

(d) Ffrem ILA - B GRERHARIEBUER 3, 4 28, ERBLH)
(e) Mfuiseim 11 B : 28 GORIFATEZERE 3, 4 424, #IRBHH)
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(f) BEL I F—: 3 v ¥ a— K%M, FOHBGR, 20130 OBFE TV (LRI
PR AL, BIERE)

9. ZODft
9-1. RFBZOHBELES
(a) WFZEREE @ HAZPAMRE SR A2 S SHEAsE (C) GREFERS 17K05225)
fFZEAM : 2017 £ 4 H ~ 2025 4£ 3 H
e - i EOMPRFE RSN &2 —2 ) v REEEDEY 2 5 1 ERID#KM &
FRE Y —
WrgeR&kE

9-2. WHEE

(a) HABF22E
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TE &% (TSUCHIYA Takahiro)

1. HAEHE

(1)

(2)

(2)

Nry N = N2EWLEZY =T 4 v - 7TV XLIZEN BB RER 5 A
WZOWTHIELTWS., ZDY—F 4 V7 DT, H25HBAMZ2REOB»PENS.
T OBUZH T 2 AL R A % Eulerian 204 L IER. FRZ, REV DD HED
Eulerian D& ZDE— XAV b OEHZAATNS.

Eulerian 7376 13 MESULER DA TdH 5 08, Ml —RROAEIZ L7208 D fER A D
D534 L BET 2 720, IERGAR OELELANE R Ok &b T IR I R WHEE TfF
bd. TOZeEFALT, RERELIERIBEZNRMZERTET7ILTY X
LEZRELTWS. Bz, DM OEMEBICH I 2L B2 EKTE-bD7 LT X
LIZDOWTIHE L, ZOMEwMNERZHSMIZ LT L.

I have been studying a discrete distribution induced by the sorting algorithm
of modified bucket sort. The systematic numbers appear in this sorting pro-
cess. The discrete probability distribution for the numbers is called Eulerian
distribution. In particular, I attempt to derive the Eulerian distribution with
some missing numbers and the moment.

Although the Eulerian distribution is a discrete probability distribution, it is
related to the distribution of the sum of random variables from the continuous
uniform distribution, so that the approximation to the normal distribution can
be obtained with good accuracy in the usual asymptotic expansion. Using
this fact, we have devised an algorithm to efficiently generate high quality
pseudo-normal random numbers. In particular, we study algorithms to generate
random numbers in the tail region of the distribution and clarify the theoretical

background.

2. BRm

1]

[2]

[3]

ik kR, LB @R, ZHEHD A o O IEMELBUAERL, FLIRTBERY:, AT
2% 5%, 2018, 1-6.

R kk, LR &R, ~ARERSMICBT 58I L 72 T A X —nEIENE FLIR
FEERF, MAWRAICE, 25 6 &, 2019, 1-6.

IlE—, RO, R - Python 12 X 25T — 2Bl /AR (FYHFE . 3
% 3749, 5 & 68-100, 7 ¥ 125-134), faktihk, 2020.
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[4] ikt &k, TR &R, BRI — AL e R — R0, AL BER Y, AR
o8 8 %, 2021, 57-65.

[5] A &Kk, TR &k, 2 HOAMO KR &) 3 2 EFLT A EIC D WT, AR
FhERF, MMAWEATIE, 25 9 %, 2022, 65-70.

[6] it k&, LR &R, —HRELBOIERD 720D DR — R 540 % 5k 2 3 2 551, ALk
FEERT, MAEWSTAFIE, 2 10 &, 2023, 1-8.

(7] i kA, TR m, BELE D —RRME D BT & BT, ALIRSEBE K, AL
Frfd S 56 11 %, 2024, 1-7.

3. OEEHFX
(1) REDDH BT —ZDUARBZTIVTY ZLIZEN L BRI, HAG B
FHEA 8 32 Mk 4, INEREE, 2018 4E 5 H 27 H, with fikf kA,
(2) T—=RDUAREZRDSBEPNDHERIERD G ~ A1 7V T U MHOEH & — i
oy N T IV T 4 VRIS BILEERT, 2019 4E 8 H 9 H, with Hk kK.
(3) ATV T Vi @B IEREB DR, N—T 1 77T 1V RWER, #5 L& E
K%, 2019 F 8 H 9 H, with i &KK.

4. #E=H

WaRR T 11 ZEBEBOMNTY REHIEER 2 448, BMERH)

IV a—RIZXBHE : Excel 2 W #iEHT — & OB - B & T — X R
(R REFHHTEUAR 2 4 ZEIRELH)

FHECE T R E R (T - RARFHITEBCERL 2 454 EIRRLE)

807 1T - MRS B & AREHAUHER (07 - FRHFITEUER] 2 442, #IRRLH)
TR R A BEETIHERIE G (RO HETEUE R 3 4E4 ) EIRLIH)
MEaHBCERER B « SUEE TV L EHRERNE (EHAITBUCAR 3 4, #INRIE)
B I — MR & MR (RO R AT ECER 4 4528, BERIE)
Boritge 1 L A RN & 2 O I G ERECE SR, HERE)

ﬁ BULIRSUME - YR — bRy 2 —[El (BAF e RBCE SIS, BERE)
FEBORR R 11 - EEIRONT & 2 O (AR REA SR, EIRRE)

3
= ‘EH-
oyl Oyl

%
S
nuu

6. HAFEF—E2
(a) 2018 fEREMEAHBIHE 20 A K23 %
(b) 2019 4 AR 20l A K 2L 5

il
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9. T
9-1. HMEZFONRELES
(a) WFFEREHE : 16¥ - > AT LWFZEEERE, WEHEERIZEAT, LRI, BREE
30-ILAfF-2065, —MMFE 2
WFZEIE - 2018 4 4 H ~ 2019 4F 3 A

dao

WIS « BEBURLE R ) A & i B =R 0 A D 12 U2 B S 5 B A 5E
W

(b) #RZEREE : MR - > AT LSRN, Sat SRR sERT, dLRIAEME, REERS
2019-ISMCRP-2041
e © 2019 4 4 A ~ 2020 4 3 A
WA RE 4 - AR R SR A0 AT & it TR SR A0 A D 2 U2 B 3 B SR A 5
R R

(c) WHZetEE : 1EH - ¥ AT LFSekes, st BCwrserr, LM AEmSE, HEES -
2020-ISMCRP-2045
e AR : 2020 4E 4 H ~ 2021 4£ 3 H
W22 ARRES « e IE B ELEAE B O 72 & O B e SR 53 A DI 52
R EH

(d) WFZEREE - MR - ¥ AT LPSeRkE, Sat B sE R, LRI AT, REES
2021-ISMCRP-2044
eI £ 2021 E4 H ~ 2022 3 A
2R A « 72 ERIRLECE B 0D 72 & O Bt BRI =R 43 A D AF 4
5k EH

(e) WHZEfEH : 1M - ¥ AT LAFZekERs, HisHBCpIserr, LR AEmYE, HEES -
2022-ISMCRP-2035
e £ 2022 £ 4 H ~ 2023 4 3 A
W22 ARRES, « s e IE B ELER A B D 72 & D B e SR o3 A DI 42
R T

(f) WroeREE : 1HH - > A7 LWF5EEENE, FRGHECRMeAT, SLRRHZE, SEE
2023-ISMCRP-2036
WFZESIH - 2023 44 A ~ 2024 4 3 H
WFZE RS - R 2R Bl — RRELE D M I B S B 15
gk FH

a
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PR 8F (NAKAMURA Toshiko)

1. HRGE

MRS HRER, & 0 LI ARADRERMELRTHS. 20 o0 HERX
DIRD EM I E WA B 72 &% HEROBUEDNSTARD Z L IZHlIkE2 R > TW5. &
WL, RO &S Rfifise 217> T\ 5:

(a) AZHIDSER O SEDMEFEAR-AF I F5RI2 DN T, Tl s DAEER LN B & OE
EEEEFAN, BONMEREDFET— X —ETFAPHAHERISET VR L, £
% £ DI R RO BUEMRAT IR U 7z,

(b) HERENHRIE U752 D T v F 2 AZBMEF NI OWT, RO EMMEE L & %
RIS D W2 FAAGIHE & DRIRZBI S 2T L7

(c) WhiRPT b - KT I RIBREROILBARERR P T HERICH L, #7770
v MEDOFAERLEN & — M, AT A D W T DS E 1T > 7=

The main subject of my research is nonlinear partial differential equations, partic-
ularly those of the parabolic type. I am interested in studying qualitative properties
and the asymptotic behavior of solutions from the point of view of dynamical systems.

My recent works are the following;:

(a) We study the existence and stability of equilibrium solutions (or time-periodic
solutions) as well as the dynamics of solutions for parabolic equations with mass
conservation from the point of view of order-preserving dynamical systems.
We also apply our results to the mathematical analysis of reversible chemical
reaction models or molecular motor models, and so on.

(b) We dealt with Lanchester-type models with time-dependent coefficients and
study the qualitative properties of solutions and the relation between the be-
havior of solutions and their initial data.

(c) We consider cooperative systems and Lotka-Volterra competition systems of dif-
fusion equations or lattice dynamics and study the existence, stability, unique-

ness and the sgin of speed of travelling front solutions.

2. KR
[1] T. Ogiwara and H. Usami, On the behavior of solutions for Lanchester square-

law models with time-dependent coefficients, Josai Mathematical Monographs
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11 (2018), 15-26.

[2] J.-S. Guo, K.-I. Nakamura, T. Ogiwara and C.-C. Wu, Stability and uniqueness
of traveling waves for a discrete bistable 3-species competition system, J. Math.
Anal. Appl. 472 (2019), 1534 ~1550.

3] ikt BT, SO A, () BCERIY A b EORGULEY 7 b Maple B 0
U= o =7V, PSRRI 26 (2019), 23-29.

[4] J.-S. Guo, K.-I. Nakamura, T. Ogiwara and C.-H. Wu, The sign of traveling
wave speed in bistable dynamics, Discrete Contin. Dyn. Syst. Ser. A 40 (2020),
3451-3466.

[5] T. Ito, T. Ogiwara and H. Usami, Asymptotic properties of solutions of a
Lanchester-type model, Differ. Equ. Appl. 12 (2020), 1-12.

[6] T. Ogiwara, D. Hilhorst and H. Matano, Convergence and structure theorems for
order-preserving dynamical systems with mass conservation, Discrete Contin.
Dyn. Syst. Ser. A 40 (2020), 3883-3907.

[7] J.-S. Guo, K.-I. Nakamura, T. Ogiwara and C.-C. Wu, Traveling wave solutions
for a predator-prey system with two predators and one prey, Nonlinear Anal.
Real World Appl. 54 (2020), 103111.

(8] bt 7, (i) BYYEET VDIV 2 —R2FH —HWHEY 7 b Maple i &
5YIalb—vary— WNERRIZEME 29 (2022), 8-14.

[9] Y. Morita, K.-I. Nakamura and T. Ogiwara, Front propagation and blocking
for the competition-diffusion system in a domain of half-lines with a junction,
Discrete Contin. Dyn. Syst. Ser. B 28 (2023), 6345-6361.

3. OBEHX

(1) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, ZiH LEKFIZB T 2WHy ARERNIF—, ZHITE
K, 2018 4 8 H.

(2) HERTIZHRAT U 72358 % £ D Deitchman € 7 )LV OEDZEEIZ DN T, 2018 ERE)HH
BEaRMEESR, EAKT, 2018 4£ 12 H, with FILEA.

(3) Asymptotic behavior of solutions for nonautonomous Lanchester type systems,
NCTS 2019 Workshop on Applied Mathematics in Taichung, National Chung
Hsing University (Taiwan), 2019 4F 3 H.

(4) ¥EBHE T IVICBE U 72 IR B 2 FEEIA SR O MR D25 E), JERIE B R O B figsr, b
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ME R, 2019 4 3 H.

(5) &% 3 f& Lotka-Volterra BiFLHER BN D ML EMITIE OIEIE i, HARBY 2
2021 FFEER, v T4 VB, 2021 4 3 H, with HERK, [LHRFE S, diff—.

(6) BIRZ T 7 DABAIZE TS 2 FESHABCR O 7 1 > MED@E - 421k, HAUSH
B2 2021 AR, XV T4 URME, 2021 9 H, with Z&RHEH EX, i f#&—.

(7) Front propagation and blocking of the competition-diffusion system in a domain
of half-lines with a junction, HAHIF 2 2021 FEMERE RIS, AV T4
fi, 2021 4F 9 A, with HAf #—, &HRE HA.

(8) HEATIKDHEEIZ X5 Lotka - Volterra 2 FEEIFHAHCR DIRBEF SO H, HA
Bora 2021 SEEMFRAEARIR, AV 71 VEME, 2021 4£ 9 H, with ik f#—
FRH EA.

(9) Convergence results for general cooperative systems with mass conservation, 3

MIPBROBMEY I 2 L — a > L 2023, JbiEE RS, 2023 £ 3 A.

4. EE
(a) TS TA 1 Z2EEBOMELY OF R 14, BERHE)
(b) MAFESF 1B« 1 2B OMEL S ORABER 1 F4, RERE)

(c é&ﬁ&&fik X mﬂﬁ Maple 1= & 28B4 (R SEERN 2 44 BIRRBIE)

(d) 7RY 7 VA e I+ — 11 HERHRBE LR 2 5V 72 3+ — OF
FHCERL 3 4R, INELE)

() B HTERM A« WD SR A HUER 3,4 44, JBIEIE)

() WA HRRHA B MO ARG L RS HERH BT RER 34 4, BN
BE)

(@) Bt I+ — O IR E 2O GREBEER 4 44, WMERE)

(h) MR 1 2540k (BERRRIECE S, BINRIE)

)

)

)
b)
)
)

(i) BFass 10 oy RO E MG (BEApTRRBCA S 2 4228, mERIE)
(j) BEEESCWHE « W TR OEVERELR (BREUHRE A E X, B ERE)

5. EL#wX

(1) @& A (TAKAHASHI Yuki), A bV w225 7 LD X5 R B % IR Y
HIZH D KISHEEL A FE R O S f# (Equilibrium solutions for reaction-diffusion

equations with piecewise linear bistable nonlinearity on a metric graph).
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6. WAMRY—ER
(a) Japan Journal of Industrial and Applied Mathematics T7 1 & — (2022 4 ~ )
(b) HABZFLRBERMeEKXKAGHEAE FHREE) (2020 FE)
HAR RIS E EHEA R (2020 4£54)
HARCEE 2SS (IR R Z A (2018 L)

fiE) THEEA

(f) AtPEit HEBERMIZE2 2022 (2022 3 H 17 H ~ 19 H, AJIIEEGIE L WO & 0E
fi|) fHEEA

(g) ALBEISHBELFZE 2 2023 (2023 43 H 23 H ~ 25 H, A)IIEEGI& L WO & 08
fiE) HEEEA

(h) 2024 FEEBFBEFREZER [V VU RY Y L 2030 FROBFHE ] (2024 4 3
A 18 H, RIXASEKRZFEMAF ¥ 8 A) N2 Y A b

(i) #ELEY 7 b Maple i HZ0 DFfFE & 26 (2003 4 ~ )
Maple A https://www.josai.ac.jp/~ toshiko/maple/maple.html

9. TDfth
9-1. RIIBEZDABELES
(a) WHZEREH : HARZPARB SR AAF RS SBsE (C) (RS 15K04996)
e - 2015 44 H ~ 2019 4 3 A
RS MERRICB T D AT Y TRA F I 7 AOKERRNT - BUEMRNT
i A E
(b) WZEfiE : HAZAMIR AR Ao e s (C) (WFEiER S 18K03412)
e : 2018 4E 4 H ~ 2023 4 3 H
EERES - EARBEEIEE T OVICEN D R X A F I 7 A OB - Bl
fF 55 3 145
(c) WizefiEH « HAZMIREM SR AMscE  Higmsk (C) (M3EhEHR 5 21K03368)
e £ 2021 £ 4 H ~ 2024 4 3 H
HZEERES « A X 7OV OBERMRENT - BUEMRNT I & 2 £V D2 AGIE ] aeM:
DT
iEiwarise:)
(d) WiZefiE « HARZMIRE SRV AgeE st (C) (WZEi@EE 5 22K03418)



fRZEHAM - 2022 4F 4 H ~ 2025 4£ 3 H

e« Ll e B & Shl I R B 9 5 AERER A v b U — 2 LOEYRDIIRA - 12
B DR

WroeiRE
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BkH EX (FUJITA Masahiro)

1. HAEHE

WPEMETBOY I ab—Y 3 ko T, bR HAHBRME A 7 = X L Ofii % B 5

LTWa. INETIZAY AT —VQEERMR OB T T Vel L, Th 2L
THRFDBIEOBMAZIRE T O A - VI ab—RE UTEELT.

I am engaged in computer simulation of particulate flows to elucidate the mech-

anism of self-organization of particles. I have developed a mathematical model of

mesoscale gas-liquid-solid three-phase flows. The model has been discretized and

implemented as a simulator for coating-drying processes of suspensions.

2. BRIMX

1]

S. Usune, T. Takahashi, M. Kubo, E. Shoji, T. Tsukada, O. Koike, R. Tat-
sumi, M. Fujita, T. Adschiri, Numerical Simulation of Structure Formation of
Surface-modified Nanoparticles during Solvent Evaporation, Journal of Chemi-
cal Engineering of Japan, 52 (2019), 680-693.

[2] S. Usune, M. Kubo, T. Tsukada, O. Koike, R. Tatsumi, M. Fujita, S. Takami,
T. Adschiri, Numerical Simulations of Dispersion and Aggregation Behavior
of Surface-modified Nanoparticles under Shear Flow, Powder Technology, 343
(2019), 113-121.

[3] S. Usune, M. Ando, M. Kubo, T. Tsukada, K. Sugioka, O, Koike, R. Tatsumi,
M. Fujita, S. Takami, T. Adschiri, Numerical simulation of dispersion and ag-
gregation behavior of surface-modified nanoparticles in organic solvents, Journal
of Chemical Engineering of Japan, 51 (2018), 492-500.

3. OEEFER

(1) RKEMEHiF / RiF-E&HF / 70 A FUHEOIIRBEUZ RIF T REEMEHOZ2, 5

(2)

22 [MSEim iR Rz - R E BE, Bk, 2020.7, with KIK HRH, KL% £, £
"l MK, B R, M, IRE 8.

KREMERF /b FERF ) 7V POV AR Y —FptE & 8 - BERE L DM,
HARSA 20757 1 )5H¥R% 31 BlIAirgH 2B 88, 5, 2019.10, with
B TERS, S ME BB, AR B R R, B R, Nt 2, IRE W, BT R
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(3) BAMRHIZB I 2REERM > /R TEEF/ 711 RO LA B Y —Relk D f#
Mr, (L2 TR K 2B S 4, M43, 2019.8, with B fE—HF, #itE =, A
£ IR, A, R R, N & IRE , B S

(4) WEIEFEFTAE D REMERT T/ K 7R DREE LRI RIE T IH I & ERTHO B O BE
fR A, AL TR0 84 [MAFESHEHE B E, H, 2019.3, with #iR B S KH,
SR IR, PR A, R BEDR, N &, IRE W, BTR HE

(5) BAWRAHIZ S ) B REER T /KT DK - FEERZE BN KIF TR - EAR A A
VEF ORGBZ BT 2 BUEREATIIMET, 2018 FEALEREH AL K BT 54,
FKH, 2018.9, with EHH H—ER, ¥R 5 ALR EB, FER fA, WH R, Nl E,
JRE B HESC

(6) FIREEF /K70 B OBEARFNED T/ b1 RS OB O BUERNT, HA
Y5 Iv I AMEE 3 RMKEY VRV Y LHEEESE, 4 HE, 2018.9, with Af#
ERS, AR B ERE OKER, FEE] MK, BRE B, N, RE W, B R

(7) WIAEFTAE S REERT T/ KT O REIE T BB HE O BUE AR, 55 55 [0 H AREE
VARY Y LEHESE, LR, 2018.5, with R B, S KA, A% ER ER f
K, WH BR, Nb g, RE W, B S

4. EHE

(a) FHEREET : AR ZOERE (REHAT BRI 44, ERRH)

(b) FHERE I AN FORERGEA & BUEFI R IEOERE GBI BUAR 1 4£4E,
ERELE)

(c) 72 Z 3V 1:Linux I Y F, vim T7 1 XD}, FORTRAN (2 &5 7
027 Z AMER (REHITER 2 44, EHRRH)

(d) 78277337 11:emacs TT 1« XOMFEW, CiZ kb 702 J LERK, OpenGL
W&Bav¥a—& - 75740 GREHITECEER 2 4, #IRBH)

(e) JFHEAEfRNT 1 - BiRILBOARE NN § 2 AIRESE L BUEFTR T VT ) X4 ()]
REFHTHUER 3 4, #IRBLH )

(f) I HBAERRNT 11 : BIRHLHCOG R X OBUERHE 71 277 F AER (R HHT AR 3 4F
4 ERRIE)

(g) B IF—  BEFLEHREMZRMAELZRNDOY I ab—Yay - V7 YT
DFIFE GRERIHTBEER 4 4548, HERE)
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(h) BEERER R 1T : AN FOECERE O (BHEUHFEREE SIS, #EIRBH)
(1) LA - TR DOEERE, BEALRX, B XOBUERFIEOEMR CREEIRR
PRI — IR 3 A EIRRBE)

9. T
9-2. WHEE

(a) Gkb) FAMZE S
(b) (+h) H A
(c) () (LT FLE

9-3. FRMRERE

(a) WHZEREE : JPE K RATE 2252 &
SR © 2021 2 ~ 2023
R4 i o o FRATRE D 72 O DR - BELRZ: & HaRFE Y AT AW 7
Ja—F
o
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ZH ## (YASUDA Hidenori)
1. MR

(1)

(2)

3)

(1)

(2)

3)

Eale, BEERBEREDOTEATIIHNIBYEY I 2L —Y 3 VOO DEHRE
AFX— LDREHED KO 21778 > T\ 5.

7z, MBS, 5 80E LS MR % € 7 UG U 72 FERR BN 8L 5 FE R D
AR 21T 78> TV 5.

o, HAECEZEDLSZ DL LT, EESBHOHLENEE L1 Hilan
77 4 VA COVID-19 R @RIEM A > 7L > ¥ A/H5N1 12D\ THATRAH O
DY Ial—varEiFoT\\Wa,

The construction and analysis of numerical schemes that appear in the fields
of nuclear fusion and superconducting power generation are being conducted.

We are also working on simulation of non-linear hyperbolic equations for the
physical phenomena of phase separation problems with dispersion.

In addition, as directly related to society, we are conducting simulations for
epidemic prevention of COVID-19 and highly pathogenic influenza A/H5N1

with collaborators in the field of medicine.

2. BERR/X

1]

2]

L B 2OHhOEEE, Tu s T IV IEE, Bl KPR R RE R E,
B6E (211 OAFES) (2023), 41-57.

Yasuda H, Ito F, Hanaki K, Suzuki K, COVID-19 pandemic vaccination strate-
gies of early 2021 based on behavioral differences between residents of Tokyo
and Osaka, Japan. Archives of Public Health, 80:180 (2022),
https://doi.org/10.1186/s1390-022-00933-z.

Ito F, Yasuda H, Suzuki K, COVID-19 in the 23 wards of Tokyo from April 6th
to June 14th, 2020. ADC Letter for Infectious Disease Control, 7(2) (2020),
72-75.

Yasuda H, Kawachi S, Suzuki K. Simulation of leukopenia developed with
influenza A/H5N1 and its recovery with treatment of antibody to influenza
A/H5N1 virus. ADC Letter for Infectious Disease Control, 7(1) (2020), 29-33.
LHYEH, SENED DDA Y IV E ORIy Ial—Yay, YIalb—
v a v, 38 (2019), 59-62.

30



3. OEEHRX
(1) BYYERTHEO-dDY I ab—vay, HRAZMRFELZETHEY VRI Y L
2020 FIEH PRI, 2020 (ISSN1342-4432), 68-71, with #AMIS ..
(2) BBM AR D @FEFEMED LR, HAG FBE 2 25 TRE, 2019,
329-330.
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¥ W88 (YANAGI Kenjiro)

1. MR
f(z) % [a,b] ECEHRINZMBEHE TS, Z0LETNVI—b - TRXY—ILARERIZL
RTHZLONS.
aihy ! /bf(w)dw - / £ = ta+ tyar < LTI g
2 b—a J, 0 2
ZOARERDIGHE UTEIZ RO ZEBRAPR[ONG Z BN T WS, KHZEAM
SEHDI L, WS OPDOEHFIRTEHRIND. 0<v<1,a,b>0,TF5. TDLZE
BA ERBMTEIIE a v, b = (1 —v)a+ovb, BA EHMFYIE aff,b = o' V0V, BEAL
PRI alyb = (1—v)a ™t +vb™ 1)~ TH B. 2016 412 Pal-Singh-Moslehian-Aujla
FEAN E N LMD EAN EF L OFOBEGEEZ R L 7.

I

aﬁvb < Lv(aa b) <av.b, (2)

772 VAN S BOFITIRTER I NS,

_ 1 - _ 1-vpv v 1-vpv
Lv(a’b)_loga—logb< - (a—a""b )+71—v(a b b))
y -
HH OWNBOEE v = % D& ET Lys(a,b) = a7’ (a#b) THB. 721k
loga — logb

DMEZEHD. Lys(a,a) = a, lin})Lv(a,b) =a, lim Ly(a,b)=b. (2) I2&>TEHEZRS
v—r v—r
NEARERFZ LI KHOENTVWBRDEBKE%E recover LTV 5.

a—b a+b
vab < < .
ab < loga —logh = 2 (a,6>0)

Pal-Singh-Moslehian-Aujla (&8E&A v € [0,1] ZH DTNV I—b - TEXI =V ALE%E —
At U CIRDFER 2 1572,

f(a Vv b) < Cf,v(a7 b) < f(a) Vv f(b)a (3)

7272 U convex Riemann integrable function f, a,b >0, v € [0,1] I LT
Ct(a,b)
1 1
~ ([ sevuma) v ([ s@-00-ar+ag.va)
0 0

HIFHEE LD (3) THEAONEAERNL (1) TREDEHEHN TV I—F - THXI—IA
2R % recover T5. X 512 2020 #1Z Furuichi-Minculete 13Nz I — b -
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7 R VA% R & RV T EAM IO 2RI N RS RE G A, ZO&
5HREROFTEL LTRD L 512 % £ 5N BHEELDIEE S N,

(@) (1) DAFERIZNTIA—REZBATEI LTI o5 MEHEAERDT-.
(b) (1) DAFEAXRZLLBUTIRU7ZH LWAEFXZ KD 7z,

(c) ZEBURONECEZH LU EHL, EHZRFESHL -,

(d) ZZBURD identric F¥HZ2H L EFE L, MEHAZEEITIGH U 72,

() ZTVhBRE—HFZYIBEE-—OHLWER - FTRZE:Z.

The inequalities on means attract many mathematicians for its developments. In
2016, Pal-Singh-Moslehian-Aujla introduced the weighted logarithmic mean and gave

the relationship between other means as (2).
afvb < Ly(a,b) < a7, b,

where the weighted geometric mean aff,b = a'~?b?, the weighted arithmetic mean

a</, b= (1—v)a+ vband the weighted logarithmic mean

1 1—-w v
Lv b) = _ 1—vbv 1—vbv b
(a,5) loga—logb( v (a—a )+1—v(a ))
—-b
for a,b > 0 and v € (0,1). We easily find that L, 5(a,b) = k)gZW’ (a #0),

with Ly/3(a,a) = a. This is the so-called logarithmic mean. We also find that
lin% L,(a,b) = a and lim1 L,(a,b) =b. Thus the inequalities recover the well-known
v—> v—

relations:

a—>b a+b
VvVab < < b .
= loga —logh = 2 (a,b>0)

R.Pal et al. obtained the inequalities given in (3) which can be regarded as the

generalization of the famous Hermite-Hadamard inequality with weight v € [0, 1]:
flavob) < Crola,b) < fla) Vo f(D),
where

Ct(a,b)

(/ F(a b dt) " </01f((1—v)(b—a)tJravvb)dt)
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for a convex Riemann integrable function, a,b > 0 and v € [0,1]. By elementary

calculations, we find that the inequalities recover the standard Hermite-Hadamard

f<a+b>Sbia/abf(t)dtgf(awf(b)_

inequalities:

2 2

In 2020, Furuichi-Minculete obtained refined Hermite-Hadamard inequality and gave
the extended inequalities for weighted logarithmic mean. We gave the results written

in above (a) - (e).

2. BRMX

[1] Kenjiro Yanagi, Refined Hermite-Hadamard inequality and its application, Lin-
ear and Nonlinear Analysis, 7(2021), 173-184.

[2] Kenjiro Yanagi, T)V I — b « 7 XY — )VAEXDEEL L Z D6, BOERENTHT5E
Firafizedk, 2194(2021), 120-131.

[3] Kenjiro Yanagi, Refined Hermite-Hadamard inequalities and some norm in-
equalities, Symmetry, 14(2022), 2522-1-9.

[4] Kenjiro Yanagi, Refinements of bounds for entropy and relative entropy, Linear
and Nonlinear Analysis, 8(2022)197-215.

[5] Kenjiro Yanagi, N-variable logarithmic mean, Linear and Nonlinear Analysis,
8(2022), 249-253.

[6] Shigeru Furuichi, Kenjiro Yanagi and Hamid Reza Moradi, Mathematical
inequalities on some weighted means, Journal of Mathematical Inequality,
17(2023), 447-457.

[7] Kenjiro Yanagi, T> bR E—KUOHGTY bunb—0 ER - FROKELE ZD
o, BT SE AT AR SEER, 2240(2023), 134-152.

[8] Kenjiro Yanagi, Uncertainty relations represented by tracial or non-tracial pos-
itive linear maps, BT ZEATEESEER, 2250(2023), 135-143.

[9] Ismail Nikoufa and Kenjiro Yanagi, Generalized operator Shannon entropy and
related operator inequalities, Iranian Journal of Science and Technology, Trans-
actions A: Science, (2023), 1-6.

[10] Kenjiro Yanagi, n variable logarithmic mean and n variable identric mean, Lin-
ear and Nonlinear Analysis, 9(2023), 25-32.

3. OERFEX
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(1) On trace inequalities for generalized quasi-metric adjusted skew informations,
6th International Eurasian Conference on Mathematical Sciences and Applica-
tions(IECSA2017), Danubius Hotel Flamenco, Butapest, Hungary, 2017.8.15.

(2) b L —AARFEAD S B A HEEVERR I, e BB OEE ZD U]
FER A EE AT 2E A, 5T, 2018.2.7.

(3) Some kinds of uncertainty relations for generalized quasi-metric adjusted skew
informations and their applications, The 7th International Conference on Non-
linear Analysis and Optimization (NAO-Assia2018), Okinawa Institute of Sci-
ence and Technology Graduate University (OIST) & ANA Intercontinental
Manza Beach Resort, Okinawa, Japan, 2018.11.7.

(4) Generalized quasi-metric adjusted skew information based uncertainty relations
for quantum channels, International Workshop on Operator Theory and its
Applications (IWOTA2019), University of Lisbon, Portugal, 2019.7.25.

(5) Uncertainty relations represented by tracial positive linear maps, International
Conference on Nonlinear Analysis and Convex Analysis and International Con-
ference on Optimization: Techniques and Applications (NACA-ICOSTA2019),
Future University Hakodate, Hakodate, 2019.8.27.

(6) Uncertainty relations represented by tracial or non-tracial positive linear maps,
WrretEe TRIZEM & 2 L] |, SR BTt 2e i, S, 2019.12.10.

(7) TIVI—Db - TR —NVAEARDOKHELL ZDIGH, FFiES TR F ™
Rt DB | Zoom ik, HUHSAKZEBERMAT WIS, H3#H, 2021.3.2.

(8) T bR EY—KUOHHMTY boE—0 ER - TROWHELL ZOINH, TEES
[IERRIEARAT 2 & (O fRAT - DRSS ] | SR BT I 28, 5Lk, 2022.8.30.

(9) NBIT)LI—h - 7EI = VAER L VIV LARERNDIGH, HseEs [EMEFE
e MY S5, sRR BTSSR, s, 2022.11.1.

(10) Refined Hermite-Hadammard inequalities and their applications to some n vari-

able means, 10th International Congress on Industrial and Applied Mathemat-

ics, FREH A, WREHHEK, 2023.8.24.

. #E
(a) 7 RY7 V2 he3F— 1 RERHRBROBEMOME (AR 3.4 44, 8
R

(b) B¥wrse 1« &Sl Z i3 (I BUEER 3,4 248, EIRRH)
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(c) 7 RYU7 YA N I F— 11 HERHRBROMER ORE (FBCOER 3.4 4 8
HURHH)
(d) $OFWI T : R THmER % 53 (S HER 3.4 fE2 RINRLE)

6. MHHRY—ER
(a) LEERBULHEBBEMR2MEE AN
(b) RFLHFHBEA ARG INCEHEZARER
(c) WMABPERIZFDOMER : Standard Calculus, KFHE HAR, 2023.12.28 HihK

9. DAtk
9-1. RFBEZONBELES
(a) BFFEREE : HAEMAMHRELRI 272 B2 (C) GREER S 16K00975)
WFZEHAR - 2016 4R ~ 2018 4%
WIS - 5 U WEBURRIRESE O 72 @ Precalculus HBLEERK
e
(b) WIITRZES THBERCLDMETRY =7 Moxtd 2Bk FH2E]
W2 IR « 2018 4EJE
WHFSARRES, © b L — ARER D & B AHEETERR O — b & 2 Dt
Wre&kE
(c) WZefEH : HAZMRMSRI MRS  HgmE (C) GREERS 19K03525)
fFZEARE © 2019 4R ~2024
WoeifiEs « AREEMBRERTH L OAFERAOME L 2 DIGHIZ DWW T OIS
WreR&kE

9-2. WAHES

) HARCESR

(b) 7 AV HBER

) HAE THHEEF R
)
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O & (YAMAGUCHI Hiroshi)

1.

s E
JEAr 3 > o8 b AR RN e O AR H e EDRIE D AR N LVOMEIZD

WCDMIZE. F7z, JEr[Hia >Ny N EDOFHFMAENT I DWW THMEL TV 5.

I have been studying Harmonic Analysis on Locally Compact Abelian Groups

and measures on topological transformation groups. I am also interested in Harmonic

Analysis on Noncommutative Compact Groups.

2.

3.

4.

6.

FRMWX

[1] A Bochner type theorem on certain compact groups (accepted for publication
in Hokkaido Math. J.).

[2] Littlewood ® conjecture % <> T, W KFHFREFEEMLE 5 6 5,
A6 43 H.

ASRFER
(1) Littlewood @ conjecture & < > T, UK ZHLRIHET 2, 2023 447 H.

#B
(a) 7Ly av 3= 1 e, o, MK BUTECER |4k, SEME)
(b) 7V >avye s F—10: Kh, T, BE GRREER L%, BERE)

)
)
() BB 11 : 2 R OMES RFBUER 2 42k, WIERE)
(d) ARHFS: : e — 0 ARERIC X BRI (RPBCERE 2 4, IR
() FHRHF A 1 Lx— 2Bl (BFHUER 3 42k, IR

(f) FHRHT B: M_— 255 GRFECERE 3 4, RINEIE)

(2) BUFE I F— b b ORFECER 4 4, BERE)

)

(h) b Em 101 - BERURNT O FAE (B2 iR Sk, IR E )

xS —ER
(a) Reviewer of Zentralblatt fiir Mathematik
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A BE& (IKEDA Akishi)

1. HRBE

“ABOZENSMOEM LI, BERERIZB S D-7V—rogEE 2R T 572
DIZBEAINMZRTH D, Bridgeland 12 X D EFWIZERAMLINZEDTHS. 37—
NI LB &, BTE-VUEHER X EORERSE O ENSMDORERIK, X OEFENE
DEV a7 EMENIENH D, ZEVESMDZEMO ST TH 5 FLERME X O
HzildLTwad eiffEnTnwsd. ZOMFEHEEY 572017, ZEMSRMDZER DK
SN 72 S D P RE X SR AR 43 & DB GRME & il D KBGO B 70 & & FH W TR T
W5,

The space of stability conditions on a triangulated category was introduced in string
theory to describe the stability of D-branes, and Bridgeland gave the mathematical
definition of it. In the context of mirror symmetry, it is expected that the space of
stability conditions on the Fukaya category of the Calabi-Yau manifold X corresponds
to the moduli space of complex structures of X, and the local coordinates of the space
of stability conditions, called the central charge, corresponds to periods of X. To
establish these relationships, I studied the global structure of the space of stability

conditions by using representation theory of quivers and geometry of surfaces.

2. BRHM

[1] A. Ikeda, Y. Qiu, ¢-Stability conditions via g-quadratic differentials for Calabi-
Yau-X categories, to appear in Memoirs of the AMS.

[2] A.Ikeda, Y. Qiu, ¢-Stability conditions on Calabi-Yau-X categories, Compositio
Mathematica 159(2023), 1347-1386.

[3] A. Ikeda, T. Otani, Y. Shiraishi, A. Takahashi, A Frobenius manifold for ¢-
Kronecker quiver, Letters in Mathematical Physics 112, Article number:14
(2022)

[4] A.Ikeda, Mass growth of objects and categorical entropy, Nagoya Mathematical
Journal 244(2021), 136-157.

[5] A. Ikeda, Homological and Monodromy Representations of Framed Braid
Groups, Communications in Mathematical Physics 359(2018), 1091-1121.

3. OFEHRRK
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(1) Flat structures from generalized root systems of type A in genus zero, Workshop
on Mirror symmetry and Related Topics Kyoto 2023, AR K, 2023 4F 12 H
18 H.

(2) Bimoulds, scrambling operators and singularly perturbed systems, /&5l it
CHEfENTIZ B 1 EERE ] SRR, 2023 4F 11 H 9 H.

(3) fifH Y b — vs BT Y b u Y — (KEKRE vs BEKE), #¥ €
F—, UMK, 2023 4 7 A 21 H.

(4) L OHERD BV BRI & 2508, 7 — VRO BV-BRST #IKIC & 2508, # DA
A& R—XE, TRenormalization, Factorization Algebra and Mirror Symme-
try) , KKR 132 72 T2, 2023 4£ 2 H 12,13 H.

(5) Calabi-Yau algebras and canonical bundles, Preprojective algebras and Calabi-
Yau algebras Online School, 2022 4 3 H 3 H.

(6) Arcs on surfaces vs modules over algebras, Infinite Analysis 21 Workshop
Around Cluster Algebras, 2021 49 A 27 H.

(7) Gentle fRELD 2 HEIREUT & Calabi-Yau Fefiifb & i o 8%, A HEREE
IF—, A T4 VA, 2020 42 A 10 H.

(8) On classification of simply-laced generalized root systems of type A via marked
bordered surfaces, Mirror Symmetry and Related Topics, 2019, S=# K, 2019
£ 12 H9 H-13 H.

(9) quadratic differentials and g-stability conditions on CY-X categories, Workshop
on quadratic differentials and g-stability conditions, &JI k%, 2019 4£ 7 A 12
H.

(10) Bigraded Calabi-Yau completions of topological Fukaya categories and
g-stability conditions, Interaction Between Algebraic Geometry and QFT,
Moscow Institute of Physics and Technology (Russia), 2019 4 6 H 25 H.

(a) ¥+ IF— : Conway-Coxeter 7 V) — RO (WA BER 4 454, WMERIH)
(b) i - dhiiem, dhimism (o7 B 2 44, ERMHE)
(c) BfafFbiam TA : DB RDEME (= B2kt 3 4, EIRRLH)
(d) Afrhiim 1B : ZHARDIERE (S BUEERL 3 424, EIRLE)
)

() 7RT 7 YAt IF—1: FHAEN RO EFRMARRDMEM 2 HM & L Tx I
T — % E M (BT BFERE 3 A, EIRRE)
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(f) BFrim « mROBFE OB OEHE (P BB 14, BERH)
(g) MATZAramIl - FEEMI OIAE (BEZEF 7 RHBEE I, IR H )

9. ZDfts

9-1. HBZONNELES

(a) WFZEREE © HAZMHIRE R AHZE 8 Hgmise (C) GLER 5 22K03294)
WFFEHIfE : 2022 4ERE ~ 2026 FJE
WFoeiiEE 4 M & REMSMEDORIGIZ & B FE T U — K I 5 — W FME D K% 72 L
figt
WoeR&FHE

(b) fFZeREH : HAZMIRI SR Ao E R (B) GREZE S 23H01068)
WFZEH - 2023 4R ~ 2027 4%
Wi « AR RO GBI AT 20— b RE Y — B
Wge s 3
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#8 % (INUMA Manabu)

1. HAEHE

(1) VU —REVIETFIRPHEI N F R L OYH AL WIS H%Z £ DL D H 50K

+T%é ) —RBUE Y — RECE FER U 72 LRI U WARECR T, fEx B G &

FiEEC D AEEHMOET IV ELBR LW E WS EEL SRR I N, FA

j:mAﬁw%&77D FIZE T, ) —RECOIBY) — 8K, BT 57 1 LR

N R EORB O 217\, 2 OEBELRALZEOHZ EIF7 LTV X4,
BERIZRBLD IR IE A A0 7 I HI OB B 72 E DR 2T > T\ 5.

(2)  NAARADNY TR, /R B MR, B, EEER L AHO S RRRHEC T
R E O TEANZRET 2EMTH D, 71— RO &SI L EHD LA H
2, NRAT = RD LS IZENB 0B 72 WMER 2GR & LT, 470 ATM
PEBRIZE 5 HAEEHE, FEEVO GRELREIZASHHIN TS, Bk, 1
FHERAD 5 W EERN R T 7O —FIZ X o T, BFFEANA A A MY 7 ZAFEFEAN
DRV FTEUREBIINT Z2x 2 7 1, ARREEUE RN OSSR OB &
HARDEF 2 ) 71 fHEDOWHEZIT>T WS,

(1)  Lie algebras are well-known algebraic systems which have broad applications
in physics such as the quantum theory or statistical mechanics. Lie superalge-
bras are brand-new algebraic systems which can be regarded as (Z/27)-graded
Lie algebras and develop the super-string theory which connects theory of rela-
tivity and quantum theory. By using combinatorics-based approaches, I analyze
representations of Lie algebras and Lie superalgebras, the related Weyl groups,
and Hecke algebras. Moreover, I study dimension formulae, decomposition rules
for restricted or induced representations, and efficient algorithms to calculate
various related invariants.

(2) Biometrics is a technology which authenticates an individual by using his
physiological or behavioral characteristics such as fingerprints, faces, iris, voice,
handwriting and so on. It has widely spread as a very user-friendly authenti-
cation technique, because, unlike passwords, PINs, or smart cards, biometric
characteristics cannot be forgotten, misplaced, lost, or stolen. Recently, bio-
metric authentication systems are used for various services, for example, the
access control for a mobile phone and PC, the customer’s authentication at

a bank’s ATM (automated tellers machine) terminal, the immigration control
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2.

3.

4.

6.

at an airport, and so on. By using cryptographic and information-theoretic
approach, I study security against presentation attacks and privacy leakage

attacks to various biometric authentication systems.

FRMX

(1] HEY, HEFEY OEBEBMSE, WK PBRRE L v 2 — /K2 % 35 (2019),
21-22.

[2] HIAEZE, BUAREE 1 & BUARBM ST O FE R IR, Y8 R 2B v & —
FUEEE 35 (2019), 27-30.

AEARRK

(1) NAAANY 7R EHFE, BB R A EBEMILR T 30 F£ 6 HAM=
PORTA %535, Jun. 9, 2018.

(2) WA AA RN TR (Rehtt2z BT 5807) |, Fik 30 42 MATH ¥ v
VB - BER - WgE S - W% L MATH, 58 L MATH, $i17 MATH —>,
BRI A I F = 2, Sep. 15, 2018.

B

(a) BCEFa : TIH - RN N VORRE, SERBCEO AR GURIFITECER 1 44,
EIRRE)

(b) WVERITSE : BB EOAM GLRIEECER 1 4, BIRH)

() PRBCEILRE « WIS EMGH, BEGRIZ B 541 5 — ORI, THREAR (R
?ﬂ2¢$<ﬁwﬂﬁ)

(d) WS © 0 ST 2 80RO, RSA WS GLRIITECER 3 2k, RN
BHE)

() FFE Bl ST B ORI, NI VIR, V=R - VOEUEE (RIS
B3 4k, IR

(f) BUEt 3 H— @ ek LT3 GRRIFMIECERL 4 422, BIERIE)

RS —ER
(a) ISO/IEC JTC1 SC37 WGH FINZEESR 8 (201141 H ~)
(b) ISO/IEC 30136 YBY =2 haxT5F+ X (201441 H ~ )
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7. %E
(a) EEHIMBIFE, ISO/IEC 30136:2018 FfTICHB I3 70V 7 haTF 1 X L
TOEER, HRUBZ 2 EEEKHEE S, 2018 4 10 H 9 H.
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PR HHhta (NAKAMURA Akane)

1. HRGE

Painlevé BB, BRMEMGER & U CHEMBEIRE 22 2 Kk CTH v, BHEY M T
LERMEPH SN TWS. FAld Painlevé BEUE Mkt b U 72 R D&M B & OFRELRTE
PR A BT S Z e A HELTWS.

The Painlevé functions are the special functions which degenerate to elliptic func-
tions in the autonomous limits. They turned out to be useful in other fields such as
mathematical physics. I am interested in understanding the geometry and their linear

problems, symmetries of the higher-dimensional analogs of the Painlevé equations.

2. RRM

[1] T. Mase, A. Nakamura, H. Sakai, Discrete Hamiltonians of discrete Painlevé
equations, Annales de la Faculté des sciences de Toulouse : Mathématiques,
Série 6, vol. 29, no. 5 (2020), 1251-1264.

[2] A. Nakamura, E. Rains, Uniqueness of polarization for the autonomous 4-
dimensional Painlevé-type systems, IMRN (2020),
https://doi.org/10.1093/imrn/rnaal37 .

[3] A. Nakamura, The Painlevé divisors of the autonomous 4-dimensional Painlevé-
type equations, accepted to RIMS Kokyuroku Bessatsu.

[4] A. Nakamura, Autonomous limit of 4-dimensional Painlevé-type equations and
degeneration of curves of genus two, Annales de 'institut Fourier, vol. 69, no.
2 (2019), 845-893.

3. OEHX
(1) Genus two curves associated with the autonomous 4-dimensional Painlevé-type
systems, Web-seminar on Painlevé Equations and related topics, 2021 49 H.
(2) Nonlinear to linear- introduction to the Painlevé equations through ellip-
tic/hyperelliptic functions, f%#+¥ I F— BERFHKT, 2021 45 H.
(3) Recovering a linear problem from a nonlinear problem, Representation Theory
and Integrable Systems, ETH, A4 X, 2019 4£ 8 H.
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6. WHFRY—E 2
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9. ZDAfth
9-1. HMEZFONRELES
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WHoeRERE
(b) WIEREH : HARZMHIRM SR ZIEE s A (BRE%R S 23H00083)
WFZEAfE « 2023 A ~ 2028

724 « Differential geometry and integrable systems: exploiting new links

W
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@I BA (FURUKAWA Katsuhisa)

1. HAEHE

(1)

(2)

B zef] PN NORBEHARIZBEIL T, A A5 - S BUN 72 & O 552 8 i)
MEIZE DB INDRMEEMEL TWE. EEBADILRE HNE LTE Y,
Z DA, —MRINZIZH T ZABURD T 7 A N— R, AR L FR A R
HOMEZF DL IEMS RN A OoNE. ZOXSBRFEDBRLDE L, AV
ABMRD AN DIz OWHE G - HERER 7 EDELEZZEAL, T S DR DB M
% JERRIZ IR D k% W T, LR O LRI 7 A EGEDRINE D
BRSBTS 2 5 2 500 & WS FIEICEL D $lA TV 3.

el PN NORBEEE X 122WT, D k-secant kKX, X © k i
D RIZ & DR S N B RRELH 3 Z RRAK D AR DFIEEE 12D W T Zariski FA@ 2 HL - 72
HEDE LTEHREINS. FIZ, X 5 Veronese HAAD & 5 7 FARM 712 2 BRAK D 5
BIZDWT, T 5 U7z EbE secant ZhkA%E B 2 7258 DR RAEAICOVWTHEL
TW5. TOWEEZERT DR T, HIAGEHZHANCOMBKELIHRETH S Z
ENRORoTETED, HAGMAEIZ X D5 RMZEDIGHE LTI 2D T
W3,

The main subject of my recent research is to study the structure of algebraic
varieties in P™ derived from projective properties such as Gauss maps and
projective duality over an algebraically closed field in any characteristic. The
key ingredients are expanding maps and shrinking maps, which are related to
the structure of general contact loci of projective varieties. I am investigating
the case when general contact loci are non-linear as well as linear in positive
characteristic.

For a projective variety X in P | the k-secant variety op(X) is defined
to be the closure of the union of k-planes in PV spanned by k-points of X.
It is well known that ox_1(X) is contained in the singular locus of o (X). 1
study the case when X is some fundamental varieties such as the image of the
Veronese embedding of P™ by using projective techniques with respect to an
explicit calculation of the Gauss map of X and the projection from the incidence

correspondence of oy (X).
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2. BRWX

[1]

2]

[3]

K. Furukawa and A. Ito, On separable higher Gauss maps, Michigan Mathe-
matical Journal 68, (2019), 483-503.

K. Furukawa and A. Ito, A combinatorial description of dual defects of toric
varieties, Communications in Contemporary Mathematics 23, (2021), 2050001-
1-2050001-31.

K. Furukawa, Dimension of the space of conics on Fano hypersurfaces, Journal
of Pure and Applied Algebra 226, Issue 6 (2022), 12 pages.

3. HOERFEX

1]

[2]

[9]

[10]

Cubic hypersurfaces with positive dual defects, London-Tokyo Workshop In
Birational Geometry, Imperial College London (UK), 2018 4 6 H.

Cubic hypersurfaces with positive dual defects, fRECR(TFIRIGS > RI T L,
JEE UL ST IR K 2 ERE, 2018 4F 10 H.

Cubic hypersurfaces with positive dual defects, Workshop on Calabi-Yau Va-
rieties and Related Topics, Hakodate Community Plaza G-Square, 2019 4 8
H.

Cubic hypersurfaces with positive dual defects, Lecture Series in Algebraic Ge-
ometry, Morningside Center of Mathematics, Chinese Academy of Sciences, 2019
£9AH.

Cubic hypersurfaces with positive dual defects, #DFEIL ARBEEFE> VR ID
I, BARRH KL T, 2019 4 11 H.

On the singular loci of higher secant varieties of Veronese embeddings, Zoom
Algebraic Geometry Seminar, Zoom, 2021 4 3 H.

On the singular loci of higher secant varieties of Veronese embeddings, #B® P4
b REBEEF D VR D D L) RRRERZFHE T (21 V), 2021 4£ 8 H.
Veronese % bR D Gl secant ZRRRDRFE SIZDWT, WFSEES TRECRTF &
Z DL DOFEE] | IR FEREE, 2023 4£ 9 H.

Singular loci and equations of higher secant varieties of Veronese embeddings,
Niigata Algebra Symposium, iR H I, 2023 4F 12 H.

Veronese 4K D & secant kA £ 72 IZRFRT > VIV EBORR S & EHR R
KR, 262 9 mAHRBDFH MRS, #REHEER, 2024 4£ 3 A.
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4. #EHE

(a) FHEBEAM I : LaTeX (2 & 28R & CEMESR GRFBUEERN 1 44, BIRBIH)

(b) RECEEME . 2 —2 ) v NOHRE, BEIZB T 260, FIHER ORFHER 2 4
£, BERHE)

(c) REF - B, WRRRE, MERIEL & IAREE ORABCARL 2 4, BIRRIE)

(d) REEFSGR IA : 77 1 YREEA, 7'V 7 F—REO 7 VI X4 (RFHFER
3 AR, GEIBLE)

(e) REFMian IB : 1 7 7LV OMEEEH, KT ORABUER 3 4, BIRIH)

(f) BFE 3 F— A, 7L 7 F—HE, RBEZREH ORF8CER 4 54, B
BLED)

(g) RECERR IV : REEZRIK, 2L 7 F —REO 7V TV X4 (BEEFFEREE S,
EIRBLH)

(h) RBOST 2R A - REERRIRER (RREE R 2E KB - B T 2R, =R
BLED

9. ZDAfth
9-1. RUFEZDOHNIMERES
(a) WIZEREHE : HAZMRM SRR E Rnlpise B8 GRER S 16J00404)
FFZE IR - 2016 44 H ~ 2019 4 3 H
SRR « LA D IR & BRI G  2 AR DR 1)
W
(b) fFZErEH « HAZARE S RIEAF 8 SEZE (C) (—i%) (GRE%R S 22K03236)
WFZEIE - 2022 4F 4 H ~ 2026 4F 3 H
WS« LR DR %] & & DEEAR RIS Bk~ DG
W

9-2. ZNFRERME
(a) WFEREE : B0E K7 RATE 22 56 <
W22 - 202044 A1 H ~ 202243 A 31 H
WZERRES - 77 - YU LRMAD & BN 2 BERITREE, REBIIRE, S AR
DOFHE R DB - i
i vaEite )
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&K B% (SHIMIZU Yusuke)

1. HAEHE

(1)

(1)

(2)

M-HE5E DFEHER R WL AT IZ B\ T, 35INR & Yoshida (2011) D2 IH AR A AR
M EMAGDELZ L ICh D, HEEBOFHNENH L E—A Y POPNKREZEL Z
EMTES. R, E—A Y bOPERIX, EERHFHI B W TEER&EH 2HU 5. Z
1 ¥ TIZ, Radchenko (2008) @ & 5 7, #l73 AAIHE CRIATELE —iRME 2 D &
IZBR S 2R WEREHRERIZ 12X U C, 2 EB AR OWNEMENT 2175 72, RIFZEIZ &0,
Jh < —MEDIERME M-HEE&IZx T 5, EF ISR D 72D DR S .
72, AW, SIS T — & 2 AW D)L 3 — R HAEGEFE O 1ERIEHEE 12
IS EETH 5.

SIR € 7L SEIR € 7V, BEHYE O MHAMN 72 5747 % P imii 2 5l U 723004
FRRRTHS. L LAahs, BEOBEIKOKMIZERTH Y, ADD XA
FIVAEETILNTRHTEEODIZIE, VR LAREHZMOADBREND L. K
Qe 7 — R — I, BRI EHEBII I NS L ART e TE, KU T b
FIZ AN THHIHO M Z NS WERETE 5720, [5] Tld SEIR € 7 IVIZHERK
WA A (WEEUH) ZINA 7z, BUNMEEK SEIR €T VA2 EFERE L. 72, T
A—XDWERDEHE M ZEL L, HaHENIY 7 b7 =27 R ZHWTALEED
BUEERZ 1T - 7.

In M-estimation under standard asymptotics, the weak convergence com-
bined with the polynomial type large deviation estimate of the associated sta-
tistical random field Yoshida (2011) provides us with not only the asymptotic
distribution of the associated M-estimator but also the convergence of its mo-
ments, the latter playing an important role in theoretical statistics. I study
the above program for statistical random fields of multiple and also possi-
bly mixed-rates type in the sense of Radchenko (2008) where the associated
statistical random fields may be non-differentiable and may fail to be locally
asymptotically quadratic. Consequently, a very strong mode of convergence of
a wide range of regularized M-estimators in ensured. My studies are applied
to regularized estimation of an ergodic diffusion observed at high frequency.

The SIR and SEIR models, which are expressed by the differential equation,
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describe the short time epidemic of infectious diseases deterministically. How-
ever, in real, the pattern of the infection spread is unintentionally, therefore we
need to consider the random fluctuation to catch the dynamics of populations.
Typically, infectious disease data are considered to be observed discretely and
at high frequency, and the model is assumed that the effect of the diffusion term
is smaller than that of the drift term. Therefore, in [5], I propose the small
diffusion SEIR model and derive the asymptotic distribution of estimators, and

simulate in software R in order to demonstrate my theory.

2. BRMX

[1] Y. Shimizu, Asymptotic behavior of regularized estimator under multiple and
mixed-rates asymptotics, Josai Mathematical Monographs 11 (2018), 3-14.

[2] K BH, T—2 VA TV ZADODIEHAE & DR -Hiatiry 7 v =7
R Z W DR E-, WU ERAIZEMSE 26 (2019), 17-22.

[3] Y. Umezu, Y. Shimizu, H. Masuda, Y. Ninomiya, AIC for the non-concave
penalized likelihood method, Annals of the Institute of Statistical Mathematics
71 (2019), 247-274.

[4] TEKEER, BTREL, RARERSY, s, REEAG, BARE, W, 1z,
Python (2 & % a3 — FEREIZDOWT -ARGERE L BY ¥ I F— OWmd-, WA EHRE
FHEZE 27 (2020), 8-43.

[5] ¥EKEH, BUNLEL SEIR €TV DX T A — X H#fEE, HARIGHBIEY 25 CEE 31
(2021), 278-287.

(6] T5/KEE, Python (2 & 2 B0 M -G HBELARG R 2021 OG- |, Houhs e
FHESE 29 (2022), 1-7.

3. OBFX
(1) BHET — R Z2HVZIEST A = 2O E FEOEEL X0 % O EE,
CREST - X %) - AIMaP &Y VR Y™ L FE AT —DMERE2 245 X % 2019 |
WEA =T VA () , 2019 4E 3 H, RAX—FK.
(2) R FHBRRETNVOHETIEIZOWT, 8 2 HFERTE I —, BBk
¥, 2020 4 11 H, S,
(3) MUNIEHGATE %2 F W72 BYPESHLE TV DT A — 2 #fEE, Kt~ —% I F—
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2022, 7x=w I A - ¥—=HAT - VY —b (FE) + A T4, 202248 H.

(4) MAZEMAEEEZANZHIVT Y 7 14 VLRI K BRRHT — X OFR T, 5 25
R ER Y — 2 > 3 v 772022 (IBIS2022) , 2 IXEER&EHS (GOR) |
2022 £ 11 H, RA X —¥&K.

(5) BEZRMAEEE AN ALY T 4 LRI X BHERIT — X OZFR TR, 517
Bl H ARG P 2B TESR, HAHL KT, 2023 4 3 H, RAX —FK.

(6) JEEGAFRIZBIT A ENANKA N=Y 2 v A% AW HEE, 2023 EEISHFG A
R WRERT, 2023 4 4 H, KA X —FK.

4. BE
(a) FEFHECFET - MR L 1 UOThER DA (A BRE 2 4228, SEIRRLE)

(b) FRFHE 11 - ZIROCHER A & il ORFEARL 2 228 S# IR E)

(c) IV ¥ a—RIZKBHiE : R, Excel, Python &\ 7= #idl 7 — X O#HE - g &
T — &N (R BEERE 2 R4, EIRLH)

(d) %€ 3> —  Metiiftine 7u o5 3 v 27 ORABEER 4 424, HERIH)

2022 4

(e) #iatEhian A - KEHE RFBUAR 3 4, EIREH)

(f) #EHECF e B ¢ MEHREIME (P8R 3 4R, EIRRLH )

(g) BUFHEZE 1L BEYEOBILE 7V L B Eim (FEZIERBUE S5, HERE)

(h) BUERXHHE : RO HRRAE TV ERRIET VO T r 5 I v o (B
PSR, BERIE)

(1) #h#E%sER 111 : Python (2 & 2 7 — X filthi & BEbE (B2 R Sk, %
REHH)

2023 FEE

(j) MEtBARplGER T - KEHEE ORFBERE 3 4, #IRRLH)

(k) SRR IGES 1T SEtRORERE (RP AR 3 4R, #IRRBLH)

() A7 TV X LG A : Python 12 & %5 — Zfifthr & BT (= BUER] 3 4E4,

(0

{H

ERBLH)
(m) BN 1 HERRBEOMER L 7075 I V7 (BZAMFRHEUE SIS, FER
BHE)

6. MAHEY—ER
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(a) CREST #fF7eifd [EetiffE Rkt 230 < KRBT T Y v 71 (gefR&k
& HHMIL 9% GREKRT)) icifiseE e LT (2015 4E4 H~) .

(b) #EHY ~—® I F—5HHEE (2015 48 H~)

(c) PRI EBR AN EMEHAERHZREMEE (2020 44 A~)

9. ZNfth
9-1. RIIEZDONBELES
(a) WFZEREE « HAZMIRA RIS GFmst GLERS 18K18012)
ZEHAM - 2018 £ 4 H ~ 2022 4£ 3 H
WHoeibE 4« MR ST TV OIEAMLERIEE FIEOER S X ' 0FH#%
WgeRKE
(b) #7efEH : HAZPMRMSRIAMES  HFE GREES 23K16852)
fFZEAf : 2023 4£ 4 H ~ 2027 £ 3 H
WFZEaE 4 - BUNIEBGEFE TRlR X 4 2 BYYEBEEE 7L DRI REL & Z O H#fE
EED RIS
Wrre&kE

9-2. FRNHFEmME
(a) BFFEREE : BRVE K7 RAVE 72 5 <
WFZEHAM - 2017 429 H ~ 2019 4 3 H
WHFCERE S, « BIRHERE % AW TR SRR E TIOVITH T Wi 7 e e FikD#
E B L UBAEFERIT X 556
Wre&kE

(b) WREREE : SR A B i 4
PRZEHARS < 2021 42 9 H ~ 2024 4 3
WS « ST BIN 2 ORI, B, 5 — 2% 1 T3 2R L % O
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g

(c) WHZEREE : WP KEFRATE S 5
g 2021 429 H ~ 2024 4E 3 A
SRR, « i O O FIRATEAT D 72 DG - BIRELE & 2R AT AN T
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1.2 BTEREZE4YE (Master’s Course Students)

A —# (OKAMOTO Kazuki)
1. EEHE : K B
2. MARBE

AR RAT Ut T B COVID-19 1, 7B DEWEIZE KR #E % 5 2
7z, ZO &S BGIED B DN D ZFR T B E TV OREHI L LT, SIR ET IV
¢ SEIR EFLHHI SN T WS, AfF%TIE, SEIR €EF L2 N— 2L T, COVID-19
DA KL =HEMo GRERMOBHETLEERLL, HADOD 2 HIBKIZBIT 5
COVID-19 OFE 5 WDOFET—REAWIZR/N_FEIZ LD T A—XHfEEEZBLT, €T
VOZUMEMGES 5. X512, MR HRARDE TIVAHLER U, #E & OWHIEEE) %
fREAS 2. /-, ®EvFHhrayIal—varvzitofRleERT 5.

COVID-19, which is going around throughout the world in recent years, has
significantly affected our lives. The SIR model and the SEIR model are known as
examples of mathematical model of such infectious diseases. In this study, based
on the SEIR model, I propose a new ordinary differential equation-type model of
infectious disease which takes in epidemiological characteristics of COVID-19. Also,
I verify the validity of our model from the parameter estimation using least-squares
method based on the fifth wave of COVID-19 in Japan. Moreover, I extend it to a
stochastic differential equation-type model, and derive the asymptotic behaviors of
the estimators. I conduct Monte Carlo experiments to illustrate the effectiveness of

my proposed model.

4. OBERRK
(1) BUNEBGRTEZ W72 BYERIEE T VDR T A — Z#fEE, et ~v—% I > —
2022, 7= IR - ¥—=HAT - UV = (FEIF) + 4> T4, 202248 H.

fREB #3k (Hattori Yuya)
1. HEHE: P BF
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2. MREBE

ISYIVSIIN ) WL+
Up = Ugg + f(u), r€eQ, t>0 (1)

2FEZ5. 22T, QBRYFZIT7TROEYERT. .

Q=0 u? uQ, u{o}.
=EL, , ’
Q= {z; eRlz; <0} (i=1,2), % s
Oy = (o¢ Rlo > 0) QY TSI

3B, Bz, FEROIZBWTFILe Ry 7RO

z1h—1>n—0 u(lil’ t) - w2h—1>n—0 U(CCQ, t) - 901—1)1’1—&}0 U(I’, t)7
z1€Ql z2€Q% €

zlh—I>n—o Uy (z1,t) + mh_r}n_O Uy (T2,t) = zl_lg’l_o Uy (z,t)
z1€QL z2€Q° €t

EHRTEOLT 5. £z, EHO0<a< 1ITRL, FEEPHE f(u) IFIRTEE 5 K157
MRS LT 5.

—u (0= u<a),
flu)=4q 0 (u = a),
1—u (a<u<=1).

EtiseTiE, RISHBOSRR (1) )L,

< < . L _ . _
0= u(x) 1, x11—1>H—loou(xl’t) = m21—1>H—loo u(wz,t) =0,  lim u(z) =1
z1€Q 22€Q2 ot

% 72 TR u(x) OFES KCHEGFHEIIODVWTHI LD L L 61T, TOEKEZ KD 7.
In my master’s thesis, I dealt with a reaction-diffusion equation of the form
Up = Ugy + f(u), x € Q,t >0, (4)

where (2 is a Y-shaped graph and f(u) is a piecewise linear bistable function defined
by

—u (0= u<a),
flu)=4q 0 (u = a),
1-u (a<u<=1)

with some constant 0 < a < 1. I studied the existence of equilibrium solutions and

presents exact equilibrium solutions for (4).

4. OFERK
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(1) Y #2757 LOX DKL 2 FEMUPIHIZ & D SOGHLE T X O P fig, 25 16
BB 2, SINKET T 740 7 I9, 8 H 26 H, 2022 4.

B8 4 (FUKUSHIMA Yuya)
1. IBEHE: NKY HE
2. MREBE

Ilke Canakei & Ralf Shiffler (Z & 0 A h#fr & B# 4" % Snake Graph 2V EA X 1,
Cluster fR#(72 & ~NDIGHAPEZ SN TWS. 72, Kyongyun Lee & Ralf Shiffler 12
Lo THEKAHANDIGHDNEZ SN TWD. FHEAEIZEAGESBEEEL TV 5.
— 7}, Sophie Morier-Genoud & Valentin Ovsienko (&, 1EHIES$ % % AT O = A4
L B#E 9 5 Farey Boat WO TE 5 2, ZTDMBIZHIET 558D Farey 2
EUEA BRI 21850, ABEO ¢-ER R EANDISHAPMEINT WS, ZOEBLHX
T, MANLIZERSIN/ZZD 2 DD T 7, Snake Graph & Farey Boat 122\ T, &HH
HEROMREZBRR U THBEOAEICLD o288 HEEZRR LU 61T, &
HAKROE LR XD H THb 7z Snake Graph @ cut & W HEIEIZDWTELEZIT\,
cut % HAIRNZ PR [A17 - 728558 DX 3 5 8 3 BO PR E % KD 7z

Ilke Canakci and Ralf Shiffler introduced Snake Graph related to hyperbolic ge-
ometry. It has appli- cations to Cluster algebras. Furthermore Kyongyun Lee and
Ralf Shiffler considered its application to rational links. Rational links are related to
regular continued fractions. On the other hand, Sophie Morier-Genoud and Valentin
Ovsienko correspond regular continued fractions in the form of Farey Boats asso-
ciated with polygonal divisions. For the thanks of Farey Boats, we can know the
relation of regular expansion and negative expansion corresponding the fraction and
we can apply them to ¢-deformation of rational numbers. In this master’s thesis, 1
improve Ayumi Yoshida’s results and apply two independently defined graphs, the
Snake Graph and the Farey Boat, by improving Ayumi Yoshida’s results and I have a
recipe for matching these two independently defined graphs. In addition, I considered
cut operation of Snake Graph introduced in the master’s thesis of Ayumi Yoshida,
and obtained the convergent value of the corresponding continued fraction when the

cut was regularly performed infinite times.
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= v74 (UMEMIYA Mao)
1. H5EHE: LR &R
2. MEBE

R an YA OL AEHYE (COVID-19) iZaaF v~ LA 2 (SARS-CoV-2) 2 &
ZREYYET, HAREIT 2726 L TWA. KX TIE, 2OV IV AIZHEbL 5 KRG
F=RIZEDE, BEERF B O BIURIR T 7 F v ERER G E T TV, Fl210E,
MILEEIRE TV, B-AT 74 VIERERIFET IV, OV AT 1y ZHFET IV EZEL T
BT B, £72, k-means EE A WTHRAENIRIZE T 2 BPERMOSEHERASD. X5
12, BEYEDRITER 2R T 2T & U CTHMARBHYERILE T IZ L 202170,
AN D REGE D T, AR OBEMIZDOWTERT 5. &d, KEPDEIRILOD
T—=REHESZ LS, R Maple DY 7 v = 7% Python SiE%IEHT 5.

COVID-19 is an infectious disease caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and has caused a pandemic. In this paper, we investigate
the infection status and characteristics of each prefecture and transition of vaccination
rates through statistical models, such as linear multiple regression models, B-spline
nonlinear regression models and logistic regression models based on various statistical
data related to this virus. We also attempt to classify the infection status in each
prefecture using the k-means method. Furthermore, we estimate the number of in-
fected persons in each generation and research the relationship between generations
by using a mathematical model of infectious diseases, which is useful as a model to
describe the epidemic process of infectious diseases. Since we deal with large-scale
and high-dimensional data, we utilize the software such as R and Maple, and the

Python programming language.

IR B (KAWAUCHI Yohei)
1. I8EHE: WK B
2. ARBGE

EAEDOFHA - FIEEAMOREIZ & 0, #4225 T — X OMERBEH TR >T W5,
ZIZTARMETIE, VIV TANZDT LI RALIEHT S, ALy T 1L REIT,
BRI E 7V T XL D —DTH Y, KERHIE T IV ORIEHEEICE I 2 BEGH 1
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RN EREEET DN TED. SO, KRIIZRITIETIVEVATLAETIVEH
HIE TV, BT E R WIREBZEEISHALAD, REEMET VOEMESLE 2
5. AR ET VP MA ET NV E Vo ERRIE TV A RBEMETIVCTRET 52 LT,
F O EMERIERIIET VR T 22N TE 5. HizkT —XDOHBAITK LT, RiE%E
ME TV ORI Z D2 EEETHRE L DD, ALV 7 4 VX TREROTKRIID T
AT DB R TV T) AL ERET L. 72, B2 REE TBIHERZ 1T\, BET IV
IV XLOEMMEZRT.

In recent years, the development of the measurement technology has made it
easier to get various time-series data. In this study, I focus on the Kalman filter
algorithm, which is one of the sequential algorithms and is possible to avoid numerical
difficulties in maximum likelihood estimation of time series models. Moreover, I deal
with the estimation of the state-space model. By expressing time series models such
as AR models and MA models in state-space models, it is possible to make various
time series models. I propose an adaptive sequential algorithm that predicts the state
by making use of the Kalman filter, while estimating the parameters in the state-space
model with the subspace identification method. I conduct some numerical experimens

to illustrate the effectiveness of my proposed algorithm.
4. OEEFER
(1) o ZEfEEEEZ WAV~ Y 7 4 VX2 K BR80T — X OZFRTH, 5 25
G am M w Y — 27 > a3 v 72022 (IBIS2022) , 2 < IXEE&EY GO |,
2022 £ 11 H, RA X —FEL.
(2) WAEMACEEH WV Y 7 4V RIZEBRR6T — X2 OB XTI, 817
[l H ARG P 2B RES, HEEI R, 2023 43 H, RAX —FEK.

=18 6% (TAKAHASHI Yuki)
1. IEEHE: i B+
2. HEBE

BSHERTRE
Up = Ugy + f(u), xr€Qt>0 (1)
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ZEZD. ZIT, QIFUATOEOIRELZA NI v I I T7T7LT 5.

n xn
Q= (Jo)ua,u{o}.
=1
r7L, | i T
O ={z; eRl|z; <0} (i=1,2,...,n),
Qp ={z eRjz >0} *1

YU, JE5 O BT Kirchhoff B o Bekigfh @ OB

lim wu(z,t) = lim wu(x,t) (1=1,2,.,n),

z——0 z—40

zeQt T€Qy

n

E lim w,(x,t) = lIm wu,(z,t)
z——0 T—

i=1 €N’ z€Q

ERTEOLT A, F, EHO<a<1izxU, FEPE f(u) XX TE E %5 McKean
e KiEns KXok Eie 5.

—u (0= u<a),
flu) =4 0 (u = a),
1—u (a <u<l).

LTI, RISHEEOSRR (5) IR L,

0=<u(x) =1, leirgou(x,t) =0, lim u(z) =1

=1 z€QE e

% 72 R u(x) OIFEB K OEFEIT DV T U7z,

In my master’s thesis, I was concerned with a reaction-diffusion equation of the

form
Ut = Ugy + f(u), z € Q,t >0, (5)

where € is a metric graph and f(u) is a piecewise linear function of McKean type

defined by

—u (0= u<a),
flu)=4 0 (u = a),
1—u (a<u=l)

with some constant 0 < a < 1. I studied the existence and nonexistence of equilibrium

solutions for (5).
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fB&& % (HASHIMOTO Hikaru)
1. BEHE: LB 5%
2. HREBE

TR - IERME L E RN DN EIT > T WD, FHZ, YR - bR X =<V VIZHD
SENEAMIEIZDOWTELRL /2.

I have been studying linear and nonlinear multivariate analysis. In particular, I

investigated regression analysis based on support vector machines.
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2 ZAENEE (Graduate Degrees Conferred)

BXESREE & HmXEB

(Master of Mathematics: conferee, thesis title, and date)

A —# (OKAMOTO Kazuki)
COVID-19 OFIRE TR T B85 A — R H#fEE

Parameter estimation for mathematical models of COVID-19
Mar. 17, 2023

ARER #3 (HATTORI Yuya)
Y 77 5 7 LD X5 HRRIE B JERRI T B D ROGHEER 5 2 X 0 S iRt

Equilibrium solutions for reaction-diffusion equations with piecewise liner bistable
nonlinearity on a Y-shaped graph
Mar. 17, 2023

B8 % (FUKUSHIMA Yuya)

A BUZBEE U 72 Farey Boat & Snake graph O REfRIZDOWT
On relations between Farey Boats and Snake graphs related to continued fractions
Mar. 17, 2023

= ¥4 (UMEMIYA Mao)

COVID-19 BHRITIZH T 2T T VB L CEYESFEE TILIZ L 2 BE

Research for COVID-19 epidemic via statistical models and mathematical models of
infectious disease

Mar. 17, 2023

N F5¥FE (KAWAUCHI Yohei)

A EEFAEEIZ LB IV T 4V R &AW B IRTFH

Recursive forecasting of time series data using Kalman filter with subspace identifi-
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cation method
Mar. 17, 2023

&8 7% (TAKAHASHI Yuki)
ANV w2757 EOR SRR IR IEIZ £ D KOG HEEU T FE 2 0 Efi iR

Equilibrium solutions for reaction-diffusion equations with piecewise linear bistable

nonlinearity on a metric graph
Mar. 18, 2024
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4 RES, 7—0 av 7, KEE, €I —
(Symposiums, Workshops, Colloquia and Seminars)

£3IF—
RRHETRE L S F —

H Iy 2022412 H10 H ()  10:30 ~ 17:00

% A WP R R REHITF v 282 (3 58 3 B 3303 %)
G fi A IER GRAEZERBER)

& H V=< VHOEERLKEE €Y 2T 154

&8k ik Hhda

H I 20235 H27H ()  10:30 ~ 17:00

% A WK PR REHITF v 282 (358 3 B 3303 %)
G fii rife ERIC (SLBUKT)

& H Selberg B ¢ #EAAMTH Y & #E MBS

SN Tk &4

H 153 202312 H9H ()  13:00 ~ 17:45

% PRI v V%2 (3 BAE 3 B 3303 %)

A= EZ A A

13:00-14:00  Javier Sanz (University of Valladolid, Spain)
Ultraholomorphic classes in sectors: classical and new results

14:15-15:15  Alberto Lastra (University of Alcala, Spain)
Asymptotic approximation in g-difference equations
in the complex domain

15:30-16:30  Stephane Malek (University of Lille, France)
Two seminal results on Gevrey asymptotics for partial
differential equations

16:45-17:45 Hidetaka Sakai (University of Tokyo)

Linear g-difference equations and a g-analog of middle convolution

&8k iR &4
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H IS
% At
2A NIV
2 A
pA=EZA N
3H27TH
9:00-10:30
11:00-12:30

13:30-15:00

15:30-17:00

3H28H

9:00-10:30

11:00-12:30

13:30-15:00

15:30-17:00

202343 H27TH (k) ~3H28H (K)

ZOOM ZHWTA Y T 1 VHilE

Spectral network, exact WKB analysis and higher Teichmiiller
theory

MBS (EKREE)

M BEE (P KF)

2d4d BEBR Z #iE & spectral cover (1)

AR B CGRERT)

564 WKB fig#f & 2d4d BE 2 A2 0nWT (1)
FIE W (R

WKB spectral network OR§#IZ DWW T (1)
AR B CGRERT)

524 WKB ffhi & 2d4d B ARIZOWT (2)

i BEE (PERS)

2d4d BEBR X #Eit & spectral cover (2)

il B (RAER)

Geometry of the Fock-Goncharov-Shen’s moduli space (1)
S (A

WKB spectral network OFEIZ DWW T (2)

Al B (RAERE)

Geometry of the Fock-Goncharov-Shen’s moduli space (2)
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