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(Individual Research Activities Reports)
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1.1 EFEMRNYFEER - HEHRHFRHE (Teaching Staffs)



fREH E& (IIDA Masatoshi)

1. HARBE
SHRRZE R _E D BERZER, & 0 —RIZIZR 2 MIVRD Y 27 ¥ 3 > DZERICIE Lie BEASH#
B AEH U, Lie ORI % BAIRNIZFEHT 52 M e U TEHERELEARL R >T W05,
25 U7 ZE A D Lie BEO/EAIX Lie BROEH 251 S8 29723, BEOIEH & al#i7
Lie RO N BEMEERD T IR RBGRICE W TEHER 2 TR, 288 BM L
B U CHIREVHRTH 5. 25 U7z FRze i E O FFIFRETIZ D\ TR BRI 2285
MHIHFEL TV 5.

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. #EH
(a) BORDHT : 1 ZEROMES GURIFITECER 144, RERE)
@)ﬁﬂﬁﬁ%ﬂ REZER, 1751 Dxtf b & Jordan KEHERY (i BB AR B3R 2 44,
HIERLH)

() BIERBIEGR A SIRBSGROE GRRIENEEER 3 424 BIRRH)
(d) MERIEGH B - MERIEGE GRRIENIEERL 3 45k RIRRLE)

() B¢t I F— : MBS, L A— I FH GERIENEEER 4 424 BERE)
(f) IHBCERR TV : RT3 ¥ 0 — XOBIE 7L (BEHERECESL, BIHE)

6. MAFRY —E2
(a) HABCE BB A RARE

(b) Mathematical Reviews @ Reviewer



#5 FE (Yoshinobu KAMISHIMA)

1. ARBE RO & 2R LTV S,

o (WiHl) 4n + 3-IRuE ik X Lot a X2 MEE D 25X 5. FIZ DI
complementary 7 3-¥XJt distribution V ®2< % Lie #2° X EOP > &
I MRETILI — NEMBHIFFET 2 &, X 2 car &2 METIL I — NSk
e L, 2D MRu Y — - G2 PRIz, xR 3-Z MK M IZmocga v
R 7 MMEETZ D Reeb 5 5E 5 distribution 1 S 24K L, FEA#E LT
HLTW3. S?I2kd M ORI — 7 —%RRIKTH 5. (xR 3-Zhkike
FUL B ary 27 METIVI — MERRIRDO il LT R3 239 cka v
RO NEBMBHIET 52 &, R3IWCL B/ & LT 4n-¥Rot hyperKihler % k)3
T 5. —IIZED & 5 %4 distribution DMF(E U T dn-IRIGRGZ KD E D &
D 7S %2 H D DD TR L TV 5.

o (fikft) EAMEHZ L DR G OMERIXIT G-/ NHEV Oy arsEn Y —jf
H(G,V) OWIE & Z DRATEBEEN OIS, AT IE & £ D 2 BRIR O BTk
ZROLWRE 2RO 2702, FHAEN G OMparER Y —HE2EZX, T
DG % i E £ 0 BARIIZ self-contained 12RO 72, Hile LT, L
B Conf(X) 1IZx U, TNAEhAA X (ICHEAIZERT 2 7% 0, MoiiE & K> ke
C(X,R) ZBHUFoiifE (C®)-arEnY—f HF(G,C(X,R)) (k> 1) X
TH5ILERLE ZDZens, 2 - ViR g BDEEEHOPITELEL TF
EBHIZDOWT Isom(X, g) = Conf(X) WEEHHEI NS, F 2Rk T Autcr(X)
X ZEAEIZFEHT 5745 CR-HER Autor(X) & pseudo-Hermitian group
Psh(X) =T 2Z %2Rk ZOLIHRIEHNE ST, locally conformal
Kéhler 44k, MU 8 Carnot-Carathéodory A ADEBELIZDOWTH E 25 2
& xR,

The following are the subjects of my research.

e On the exsistence of quaternionic Hermitian metrics (hyperKéhler metrics) on
the 4n-dimensional manifolds quotient of Carnot-Carathéodory manifolds by
R3-action.

e A C'R-structure on a 2n+ 1-manifold gives a conformal class of Lorentz metrics
on the Fefferman S'-bundle. This analogy is carried out to the quaternionic

conformal 3-CR structure, which is a generalization of QC R-structure on a



4n + 3-manifold M.

o We study some gc-Einstein manifolds with zero gc-scalar curvature. We shall
construct a family of quaternionic Hermitian metrics (gq, {Ja}>_;) on the do-
main Y of the standard quaternion space H" one of which, say (g4, J1) is a

Bochner flat Kdhler metric.

e On the vanishing of equivariant cohomology of proper actions and application
to the conformal and C R-automorphism groups. We study the coincidence
between the C R-automorphism group and the pseudo-Hermitian group of a
strictly pseudo-convex C'R-manifold. We prove that for any strictly pseudo-
convex C'R-manifold M, there exists a compatible 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] 28 Jan 2021.]

2. RRA
[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. (2021), 83-96.

[3] Y. Kamishima, Quaternionic contact 4n + 3-manifolds and their 4n-quotients,
Annals of Global Analysis and Geometry, 59 (4) (2021), 435-455.

[4] O. Baues, Y. Kamishima, Isometry groups with radical, and aspherical Rie-
mannian manifolds with large symmetry I, Geometry & Topology, to appear
(2022).

3. OEEFER
(1) Locally homogeneous aspherical Sasaki manifolds, 2019 Taipei Conference on
Geometric Invariance and Partial Differential Equations, [E #2452, Insti-
tute of Mathematics, Academia Sinica, Hdt, & 2019 41 H 11 H-14 H.
(2) A Note on Vanishing of Equivariant Cohomology of Proper Actions and Ap-
plication to the Conformal and CR-automorphism Groups, #7282, The



2nd Taiwan-Japan Joint Conference on Differential Geometry NCTS, National
Taiwan University, Taipei, Taiwan, 2019 4 11 A 1 H-5 H.
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(d) MM B« AAHZEME (RE AR 2 R4 IR H)

(e) MRIUAREE IL : GHE, —fRARAL 2, (B A 220, Jordan BEYETRSE (B B R 2 4R
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(f) ¥ I - —  FEfpE
RHH)

(g) PIEMRTE © U5y - RS, N2 NV (P BCFERE 1 4R2E, BIRRLE)

(h) PR Y—KlEE L GHRE, FABIR, X7 MV, ZRKED 1 - BEEOHE (K
FECERE 3 A, EIELH)
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(c) KRB A« BMEZSM (SFBCER 2 42k, RIRELE )
)
)
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ah, BRI EBRBONGR (SFRER 4 4, i

8. THTIvIEYSH—
(a) HHEERISEHE (FiE) : Oliver Baues #% (Fribourg X% (A1 A))
FRHSHART : 20194 8 H 15 H ~ 20194E 9 H 12 H (29 HRH)
f9EN%:  [Equivariant Cohomology of proper Actions & regular actions of

semisimple Lie groups on smooth contractible manifolds| (2B U T3t [EAF%ED
728, E& U THEKRY THf%.

9. ZDAfth
9-1. HMEZFONRELES
(a) WIEMLH: HARZEARESPIZAEE s (C) (FRER S 18K03284)
WHFEIfEl: 2018 fFERE ~ 2020 4R
reiEs: FRY —EHEEER & a0 NEMEE Y — < U E Rk L O MR
i}

W

9-2. XI4H5EE
(a) HABUERLE
(b) 7 AU HEEARE



IINKREEZ (KOGISO Takeyoshi)

1. ARHE

(1)

T2 DK, Bl A RUITE — X B e JIdNn 5 —EHOBBAMNEEL, &
DRNROBEMEZRT L VWS HERTEHETH L. 20X —XBEHOHTHEFHIHA
KR EARAREDIFY) =~ O —XBKTH O, ELVWEHBE 2 H~d. 20D
EOBREFLVVEBEAZmZT L5, £ bz —XBEBELSHETH
ANAHEINTEED, BEZTT, ZHEHAOEERD 7 —) 28I HT %)
AD—fILIZE L T, - R 2 MVEMOHESAZR 2 RV Tz, 2o
GFEPRONTWAEP o772, ZHIZEE L T, Bk, (ERE AR E ORI &
0, BEEE RS NVEROMHNAZER TR WEEANTEL WERER % A7 34
2R S RMTER U7z, 251k Clifford BOKRE» S/ 5NED, ZOHRE
MPHHTLB2ELVEBER 22T 2HAL LTI MET 522 THE
THZEITHIIL, ZOEMD Y 5 AT 2Hk4 2 BANHEER G S D2D2H D,
F 05 1% Clifford BROHBERAN 7 + — RNy ZHIR D, X 5 I2HIE I, homaloidal £
HA DML H homaloidal ZIHA & 72 0| fifb &\ S HAEIZATRET 5 £ — X BT
ZEHL, TOEBEROHRAREBOINTWVWS.

A B cluster fREXLDE TV % W THHEFEAH KNI (9 5 Kauffman bracket
%IHR, Jones ZHAZRETHHELV VEEFHEAL, S o2 IEH2ERETTH
5. ZOWRIFFAHBAKE OILEMIETH D, £72—8, 4L TWDRFRAE
DOWFET— L UTHELTWVWS. ZOMFEDHE L LT, 215 ORMFHIXTR
oo N B ERLHAED T WA RN ODWTHHMIEL TS,

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



(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. BRWX

1]

[2]

T. Kogiso, Pairs of polynomials which satisfy the local functional equations,
Josai Mathematical Monograph 10 (2017), 3-17.

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.

3. OBEHRK

1]

2]

Unimodular #1233 % Lagrange OEMD H HFDFEH & <)L 2 78 & DR, &
Baw7 —2ovay 7, SndWREEEFE e Y X —, KEGH, 2017 4£ 1 H 8 H.
Local functional equations associated to the polarization of homaloidal polyno-

mials, Meeting for Study of Number theory, Hopf algebras and related topics,



B LR ELE R B121, 2017 48 2 A 14 H.

[3] SL(2,Z)-diamonds D\ DR DIRFAIZDWT, T EDHEES [1THIfNT & %2
DA, %R REL SCBIERZEARERL, 2017 483 A 30 H.

[4] Homaloidal ZHADMALIZAFES 2 RATBEESE X, 25 56 I 52BE%GH - BT &
[ Y RIT L BREROKZRY, 2017 4£8 H 22 H.

[5] 3 ICHEYFE R Y MIVEMOER LA 5B o505 THEZHN L 2 DR, i
FEe HHIEANY MVERODEE Z DA, EKRZBE R, 2017 £ 8 H
24 H.

[6] Kauffman bracket polynomials of Conway Coxeter Friezes, 5t [FEOH D
B X, WK, 2017 4 12 H 24 H.

[7] Recipe for making Kauffman bracket by using cluster algebras of A, B, &¥iiw
J—rvay 7 BIHINSNEE 2018 4F 1 H 7 H.

[8] Recipe for making Kauffman bracket by using cluster algebras of classical types,
S ENTWIEES AR OREEE ] | &l R KL o BELRI A SR, 2018 4 2
H 14 H.

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

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

[11] Local functional equations of homaloidal polynomials, Laboratoire de
Mathématiques de Reims FRE 2011 du CNRS (Reims University), Reims,
France, 2018 4 7 H 3 H.

[12] Cluster algebras and Knot invariants, Meeting of number theory, ring theory,
Hopf algebra theory and related topics, & L& E ML, 2019 42 H 22 H.

[13] MR E L FECHZHESN, KGRV —27 Y3y 7, WM KFEFE X ¥ V8 2019 4 3
H 12 H.

[14] ER D ¢ HLlL e Z DFEOCHLHAANDISH, W7 EBENMARE S —J1785%, T
Bom, O HBEGm, MAaG bR AR W KFERE ¥ v Vo8& 1 SEH 1-406,
2019 7 H 8 H.

[15] Cluster algebras and Knot invariants, € iRAKZREFE L I+ —, SIRNKFAM
F ¥ UNZAHERERBE, 2019 4£7 4 23 H.

[16] Where do homaloidal polynomials appear?, ¥ Gu+¥ I+ —, B@ TEKF



T8 Q405, 2019 4 8 A 23 H.

(17] Bl 72 7, A7 7 7561550 BHGE R M VZER, P8RS —Quiver &)
BB PV, WK ¥ v 28R 1586 1-406, 2019 £ 8 A 29 H.

(18] MBDHI T & Z DR BZIHRANDICH, R DE Lt I F—, WMPEERFERF
¥ v %R 1 5 1-406, 2019 4 9 A 16 H.

[19] g-Deformations of continued fractions and Knot polynomials, iff7252 bR e
Y—rarvta—=x2019) , KR ARFEAEEAR, 2019 4 10 A 19 H.

[20] Further generalization of g-continued fractions, 3P K AL Gt I F —, WFAK
W ¥ v %2 1516 1-406, 2019 £ 11 A 5 H.

[21] B D ¢-ZF & & DA, BRHRE G < - —, RREHREERAEE Y v
YRR 61 BfE 4 RE 413 =, 20194 11 A 29 H.

[22] g-Deformation of a continued fraction and its applications, H A b RKu P —
Kt I F—, WERZERAGRPER AR (B35) 056 5=, 2019 4 12 A
10 H.

(23] EOBD ¢-ET L FikBIE, RBGR7 —2 > a v 7, TRRIADWREH) (IR
MAEEYEE Y X—), 202051 A 12 H.

[24] g¢-Deformation of continued fractions and its application to the Markov equation,
The 2nd Meeting for Number theory, Hopf algebras and related topics, & L1k
2FAEF v 28R, 2020 4E 2 A 16 H.

[25] g-Deformation of continued fractions and its application to the Markov equation
and further generalization, 7th Kyoto conference of Automorphic forms, F#&BA
EREHBEER (K94 ), 2020 4 6 H 20 H.

[26] Markov3 (D ¢-ZF L £ #AH L BER LA OMREE S, TRAER
MQuiver & BPFTERY FVZER) | BPARY: (X514 ), 2020 4 10 A 17 H.

[27] A VY=Y 2y, MAEAKRFEI=v—2T> a7 WEKRY (Fv 74 Y),
2020 £ 11 A 11 H.

(28] 7 5 A2 —RENTBORITE R Y S V2], 2020 FERBGRY — 27> a v 7, B
(¥4 >),2021 41 A 10 H.

[29] HEDBD ¢- B DOWL DDA PV & O, BALKARE 2 3 - —, #ik
KFERYEBE (A T4 ), 2021 4% 1 H 29 H.

[30] HEDBDOD ZFED ¢-ZEFH L DN DHh DL, MRSt I F—fF KFERF
bt (A>Z4>), 202146 H9H.

[31] EDBDD 2HD ¢-ZTE & DWW DD, KRBRCKEREBE# a2 KRR KR

10



FPbt, 2021 4£ 11 4 29 H.

[32] Homaloidal ZIHRIF & ZI2H 5% 7, RIRKZEESGR - RPN I F — KR
K2EBE, 2021 4 12 A 3 H.

B3] FRENE AT FAX—RED F-ZHADH 2HEIZOWTRIGwRTY —27 > 3y
TRIKT (FVTF4), 202241 A 9 H.

4. B
(a) FRELRBUEE TT (RFBEER 2 4, BERE)
(b) RELFERE (P ECER 2 28, BERE)
(c) R (PR 2 4, BERH)
(d) BELHEIZ X 2R OFBFRE 3 F4&, EIRRLH)
(e) MRBUAR M T+ REGRAM (BRI S, 2 RBE)
(f) ey GRBURHRZEIRARER, SCH, BESUEZER)
(g) Elementary Mathematics A (JRBUKZREE FZE A A AN RO IFEDRZE)
(h) BOEEGE 2 (RMMHRZZEE HREER 2 4£4)
(i) R¥EBAERITERGER (RIRKFERZBEZEVIER)

6. HAMRY—EZR

(a) MathSciNet reviewer

(b) zbMath reviewer

(¢) Proceedings of the Meeting for Study of Number Theory, Hopf Algebras and
Related Topics, Yokohama Publishers, 2019, #it%&

(d) Meeting for Study of Number theory, Hopf algebras and related topics (& ILX
¥, B

(e) The 2nd Meeting for Study of Number theory, Hopf algebras and related topics
(BILKRE), FMEH

(f) W98 MVERI =T —2IYay 7 EHEE

(g) WH5E5Es TQuiver & HEIE Y MVZERM) | E#H

9. T
9-1. HMEZFONRELES

(a) BIEMLH  AARZEAHRELZRIZEATEE Bgarse (C) FRER S 17K05209)
fRZEHAM - 2017 £ 4 H ~ 2021 4£ 3 H
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RS : TR A & 7= T 2 A DR 1 DS
WrsAR A

9-2. ZNMREE

(a) WFFEREE : BPE K7 R AT 2 52 o <
22 : 202044 H 1 H ~ 2022 4£3 A 31 H
WS4« H T ¥ - YU SRMAD & B 2 BERIORGE, REIRGE, SRS
DI EBAR DR - fiEi]
i WAk EE T

(b) #FZEfEH : IRPE K P EATE I S5
WFZ2IIR - 2021 £ 4 A 1 H ~ 2023 4£ 3 H 31 H
WFFCARREAS, « AT BN 2 RO, BEM, 7 — X0 1 = v AR & Z D
H RO
WrgeREE

9-3. RlEMFEME
(a) MR %2, Homaloidal £ IHAX DAL IZ AT 5 RATBIEEE X, &5 56 [0 F2RI%K
W - BBORAT A S R Y Ll (2017), 83-100.
(b) /NRE #Z, Conway-Coxeter Frieze % H\W 7z G Hi#& A HMND Kauffman
bracket ZHADE L 2V, Midifkia THOH O X &% (2018), 91-108.
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=L BBF (NISHI Haruko)

1. HARBE

XA 2T —EMOR ARG BT 25t a2 T o7z, B, A E Y - VEHOE
Va5 A%y, thii LOHRER S22 -2 )y FiEEDEY 251 LT
5 LEEM BN BIEDHEL L X OMEEOMIFZEKE LT W5,

HEHEMARRD X1 b I 25 =2z OWTIE, 2 RICERE LD~ — 27 (1 & §EREE 5k
DEA—7 V)Y FEDEY 274 M EDFA—HIZLD, 2—2 )y FEHEDEY 2
T4 M B ARICE £ B EBEROERAL L U T oRMHEE 2 DT KE /K (K
Bok) & DHEMETHET WS, RIEEITZ ORMFEIEE T O B HRFF R S OMA T —
R 72 D ATREE I D W THISE 2 (T o 72,

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.

2. FERWX
(1] R 27, @il W, LB &R, SR8 1 2 B8UGE LR EEDOEEIZOWT, I
PR FECA RO 1(1) (2017), 1098-1106.

4. #EH
(a) 7y vavrvIF—1: £45256 REAIBEAR 1 £4, HMERHE)
(b) ZVy¥axv It —I1: FAMERR, £EOWRE GRARBIFHTEEER 1 424, K&
RHED
(c) %I« dhig - dimian GREREANTBUEERE 2 4, FIRIE)
(d) Sfusbeim IA - ZRK, X2 bV GRRHAEECER 3, 4 484 #IRBLE)

13



(e
(f
(g
(h

MiFieam 1B « 7>V Ve, SEATHE), fhiRk GRERAMBER 3, 4 4, BRRH)
MART YRR T AR, g GRERHEI AR 3, 4 2248, #RBH)
MART Y —RlEER I SE0 Y —d GiERARTEER 3, 4 4248, BEIBH)
Bt I — e VU by AERTEIZD WM, N) a L TEEE (]
MR 4 A ERE)

(1) AfT2Ehrm 1T - Sl (PP 2R A S, &R

—_ — >

8. TATIvIEY Y —

(a) BIEMHZEHE (FrJE) : Francois Fillastre ##% (Université de Cergy-Pontoise (7
5V R))
FBIEHAR : 2018 4E 10 H 21 H ~ 2018 4E 11 A 11 H
52 A%  His lectures are given in the topology seminar at the Graduate School
of Mathematical Sciences, the University of Tokyo, on the title “Co-Minkowski
space and hyperbolic surfaces” on 23 Oct 2018, and in the hyperbolic geometry
and geometric group theory seminar at the Waseda University, on the title

“Hyperbolic geometry of shapes of convex bodies” on 26 Oct 2018.

9. ZODft
9-1. RIIEZDONBELES
(a) WFFEREE @ HAZPAMRE RV AAFE e SgRfsE (C) GREFERS 17K05225)
fFZEHAM - 2017 £ 4 H ~ 2022 4£ 3 H
WFeifiEs - g EodE FRRSAN &2 —2 ) v NEEEDOEY 2 7 1 B0 e
FRBOY—
Wrre&kE

9-2. WHEE

(a) HABF22E8
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TE &% (TSUCHIYA Takahiro)

1. HREBE

(1) 7w RV = REEBLEY —F 1 V7 - 7T X LB S MR 3
IZDOWTHFZELTWS. 2DV =T« V7 OMET, 2 BAMEZ R OBHIENS.
Z DOBUZBT 2 HEREE R 46 % Eulerian 724 L IER. K2, REVDHDHBED
Eulerian & ZTDE—A Y FOEHEZRA TN,

(2)  Eulerian 745 (ZBEBELER A TH 5 Y, #fr Bl kR IZ U 7228 D WERE D
D534 L BET 2 720, IERLIAR OELLANE R Ok &b TR IC R WHEE TfF
bNd. TOZeEFALT, RERELERILBEZNRMZAERTET7ILITY X
LEZBRELTWD, FHZ, DHEOHHEIKICB I 2B LR T 27200701 TY X
LIZDOWTHHE L, ZOHEMNERZH S NIZ LT L.

(1) 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.

(2)  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. BRI
1] ik &k, 1B @7z, IEBD A6 OHE O RERGTHM & TLBCE R, FLIREBE KT, $EiToe
A, 25 4 %, 2017, 1-7.
[2] i BT, Bl T, LB & BERNCB I 2 EUE LR EDOBEBEICDWVT, I
PR RCE R BOEREAC T, 1(1), 2017, 1098-1106.
[3] thit k&, LB @5, ZH D S O ERELEUCE R, FLIRFE K, MEEaid
35 5 %, 2018, 1-6.
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[4] it Kk, LB @E, ~ERMRNGICE )5 EIEN 25 A% —n I FLIR
FREKF, MAMEAE, 2 6 %, 2019, 1-6.

[5] #ilE—, BEHEGEEE, R - Python 12 & 25T — 2B, 0 HBE (FH Y480 : 3
# 37-49, 5 = 68-100, 7 = 125-134), kK, 2020.

[6] A kA, LB &, BN R —RRELE E R — &0, AL BER Y, MRE AT
9O 8 &, 2021, 57-65.

(7] Wk kK, LB @, 2 A ORISR &EE) 9 2 ERE AU E I DWW T, AL
FRERY, AW, 559 %, 2022, 65-70.

3. OEERX

(1) ER AR OHEOMER AN & ELBUE K, HAGERHEI R, B3I HI Y RY T L,
AL RS EERR S, 2017 4 11 H 17 H, with il KA.

(2) REDDH BT —RDUARFEZ TV TV XLIZE NS MRS, HAGHE BT
e 32 MRS, 1IN K, 2018 4E 5 A 27 H, with fif &k A&.

(3) T—ZDWMARFEZ N SEPNDMEHIERDG ~ XA 7 )T U am0EH e —iit
~, N T A TV T 4 VAR R, WWIKEERT, 2019 4 8 H 9 H, with Hif KA.

(4) ATV T UL @EEBELBOER, =T 1 70T 1V R, HIL S
K, 2019 4 8 H 9 H, with ikt &X.

4. E=E

(a) A ¥ a—&RITXBHiG : Excel Z HWH#EHT — X ORH - TR & 7 — X fiR#r
(FLRBHHATEUERL 2 44 #IRBLH )
WatEs: 1. SR R (B - flRRHETBUEER 2 /248, JEIRBLE)
Mt IT « WP BE & AEEHRHER] (07 - fCRHHT B2 R 2 424, 3@ HRLH )
atBUARGESR 1 MGG GO HITECERL 3 24, #IRRBLE )
T BUA R G R I1 : SR TV L B IRERYE (REHHTECARE 3 424, #IRLH)
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X
S
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TR
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6. WAMRY—ER

(a) 2018 AR EEHEEE 20l A A 2 A
(b) 2019 4EHEihAH I 2l &R A T

9. T
9-1. HBEZFOARERERS
(a) WHZEMH @ 18 - > AT AWtoehte, MEHEERWIZEA, EM LS, REE S
29-ILAif-2052, —MEHF5E 2
WFoeAf - 2017 £ 4 H ~ 2018 4£ 3 H

WHFEAREA « BEBURLRE R ) A & sl BY Bl =R 70 A0 D 1 U B S 2 SRR AT 52
W

(b) WFZEREH : 15 - & AT LWFoeths, SatBERmsrr, SRPHMSE, HERS
30-LAF-2065, —fRRFSE 2
TFZEHARY - 2018 44 H ~ 2019 4£ 3 H

WIS« BEBURLE R ) A & i BU A =R 0 A D 1 U B S & B 52
W

(c) WHEREE : fEH - > A7 LWFJEhsRs, MEGHEEIRsERr, EERMHEV, REES
2019-ISMCRP-2041
WFZeifE - 2019 £ 4 H ~ 2020 £ 3 H

WFFERRE S, « BRI SR 0 A1 & e R R 50 A D B2 U BE S & FERERU T SE
W

(d) WrFEREE : 15 - & AT LWFSEHRE, SEEHBCRATZERT, SRR HMSE, HEES
2020-ISMCRP-2045
fFZEHAM - 2020 4F 4 H ~ 2021 4£ 3 H
WFSEaRRES « 7 IERELE A AR D 72 8D O BRI R 3 A D52
WreR&kHE

(e) WZEfEE - T - ¥ AT LWFTekeE, MGtBCRmERr, SLRERMHEME, REES
2021-ISMCRP-2044
WFZEif - 2021 4E 4 H ~ 2022 4£ 3 A
WFSLafRE S« 73 IR EL A AR O 72 8D D BRI =R 43 A D52
e RFE
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PR 8F (NAKAMURA Toshiko)

1. RARBR

AR RN, & 0 DI BB AP ELRMENRTHS. ZhoDFHERX
DREDFE VR MEE PHNE 2 #) 7 &2 NERDBRP SFTNDL Z L IZllik 2> TW5d. &
X, LRD & 5 Bifige 217> T\ b

(a) RAFRIDIE O SE DN ARAFE S RIT DN T, Tl M DAFAE R LM B & O Ol
EEHEHR, BONEREDFE—R—ETVPHABERIGCET IV R Y, #
fFE % DR e R OBCA T IR L 72

(b) RN L 72682 D7 Vv F 2 ARXBIEF LI DWW, fROEMAIMEE L & &
(ZIRFTATF S B W & F A & DBIGRZIE S 20T U 7z,

(c) R >u b - R T 7 BB A RO AR RO - IF R L, #7770
¥ NEDFAER G ENE & — M, AT A D W T DR 21T - 72

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. BRm
(1] b 7, BIERMEEEE SREEZ D < - T, WMl RERFRBIMGRELE 1(1)
(2017), 1057-1076.
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2] Hk B¥, @il EF, LB &R, BFERHIE T 2BBEEZEOHEITOWT,
PO R ZZBUEE RO AL 2 1(1) (2017), 1098-1106.

[3] T. Ogiwara and H. Usami, On the behavior of solutions for Lanchester square-
law models with time-dependent coefficients, Josai Mathematical Monographs
11 (2018), 15-26.

[4] 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.

[b] A M, fliE R, (Id) BERY A1 b EoBAMEY 7 + Maple {&HZH O
V= a =7, BRI 26 (2019), 23-29.

[6] 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.

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

[8] 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.

[9] 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.

[10] dff 7, (BE) BYYEE T VO3 ¥ a—xFEE — ALY 7 + Maple 12 &
Y Iab—ray—, WEERRESE 29 (2022), 8-14.

3. OEAK

(1) Asymptotic behavior of solutions for some diffusion equation with time delay,
NCTS Workshop on Applied Mathematics at Tainan, National University of
Tainan (Taiwan), 2017 4 3 H.

(2) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, 2017 & JMM 7 —2 ¥ a v 7 [ HEBRNT ], ¥
PUREE, 2017 42 11 H.

(3) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, ZiH TERZIZB T 2o RN I - —, SR T¥E

19



4.

6.

K%, 2018 4 8 H.

(4) FERTIZHRAT U 72 350 %& R5 D Deitchman € 7V O DZEENIZ DWW T, 2018 F )G H
B EFEES, A KRS, 2018 4E 12 A, with S84,

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

(6) HERHE T VICBEE U 72 IE BN 2 RGBSR DR O ZEE), JERRIE B R O B g, b
HE R, 2019 4E 3 H.

(7) & % 3§ Lotka-Volterra B L HURIC BN S WL EHEATIX DAZRE M, HABF 2
2021 FEFER, A 2T 1 VB, 2021 4 3 H, with HERER, DR ESE, i f—.

(8) BIRZ I 7 DRBURIZHB T 5 2 WSRO 7 0 v M@ - (F1k, HAIGH
BHTE 2021 EJEAER, AV T A VB, 2021 4F 9 A, with &RH EHA, i f—.

(9) Front propagation and blocking of the competition-diffusion system in a domain
of half-lines with a junction, H A4 2021 FEMFREI RIS, AV 714 VH
#E, 2021 9 A, with HfF flE—, ZRH HA.

(10) LFI?EZ@E}# 12 & % Lotka—Volterra 2 g $HEHCR D B F 5 D 23, HALK
22021 SEERSHRENRIE, AV 71 VB, 2021 4E 9 H, with diif f#—, &
H %7\.

wa

(a) 7Ly vavyeIF—1: EHOWE GA8rEs 1 4%, BERE)

(b) 7Ly vavytIF—I1: MEEE - IES G0ER 1Rk BIERE)
(c) BARAF 1 | BHEROMES BFEoER 14, BERE)

(d) é&ﬁ&&ﬁriéwﬁ Maple (= & BHBS (A ECERE 2 2 BB

(o) WA AR A 1 BHMH HFERR GUFROER 3 44 IR

(f) B AR B WM SRR L WD AR (EAEOER 3 42 SEIREE)
(g) B¥E I F—: Eﬁf’cﬁ%ﬁ, B HER L OIS GFBCER 4 fE4, BIERE)
(h) FRHFH5a T1: 200k (EEFIZRECE §00, IR H )

(i) BoEamz 1 wﬁmﬂo)ﬁiﬂza@@ HCIERIERECE 0 1k, IBIERLED
) BORROSCHHE ¢ B HREA RIS (PR S, BERE)

n

(j

THMZ Y —E R
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HABF 2R eERAREE GRER) (2020 )

a

(
(

)
b) HAR IS FEBERRRE ERmA S (2017 4, 2020 4EE)
(c) HABZRIGABAZORE DEARGZE (2018 4£)E)
(d) JuPEiGHEERME 2 2021 (2021 42 H 16 H ~ 17 H, AJIRBEIG L WO ElE
fiE) HEEA
(e) AbPEIGFAZBEEMZE2 2022 (2022 3 H 17T H ~ 19 H, AJIIEBEI&Z L WO W
fiE) HEEEA

(f) BB 7+ Maple 1% FHEM OFFE & 2B (2003 4F ~ )
Maple Af9] https://www.josai.ac.jp/” toshiko/maple/maple.html

9. ZTODfth
9-1. RHFBEZOHNRELES
(a) WHZEREE « HAZPMIRI SR AascE Sk (C) (FFZEiE®E S 156K04996)
WFZ2IfE : 2015 £ 4 A ~ 2019 4 3 H
WISeifES - BERMBIIC BT D AT Y 71 F I 7 A IR - BAEMHT
Wge s
(b) WrEREE : HARZAMHRM SR A e 8 s (C) (EHER S 18K03412)
FFZE A - 2018 4E 4 H ~ 2023 4 3 H
WZERRE S « EARREENEE TOVICEIN S SR X A F I 2 ZADELELENT - BE gt
WF7E &
(c) WZEREH « HARZAMHRM B2z E BB (C) (HEHER S 21K03368)
WFFEIH © 2021 £ 4 A ~ 2024 £ 3 H
THZEERE S « A ZBERE TV OBERIRNT - BUAMRHTIZ & 2 A= W)FE 42 Al o] ek
DG
W5e s
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BkH EX (FUJITA Masahiro)

1. HAREE

FLFRHEEOY I ab—Ya Vil &ko T, MR HECHBMEA 7 =X L DI % His
LTWd. ZNETIZAY AT = VKHBEREHROBEET VERAEL, Tz iifbL
TR FOBIROBMAEE T A - I alb—R e UTEELA.

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. BRMWX

[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. OBEHRK
(1) REEMF ki EH T/ 7V A NEEOILERSIC KF T REEMEHOPE, 6
22 [t SE RS - ST RE, =K, 2020.7, with KIR BB, KL% E8, E
AR, WE R, N B, RE 1.
(2) KB / REaar/ 701 KoL oy —kitk e 5k - REIRE L O,
HASA 207787 1 IbHFRHE 31 BIAMGEHESEEE, =K, 2019.10, with
AR TERS, S E—ER, WRR B FEE] AR, B BER, N B, RE M, B RS
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(3) EAWF I B B REEMNF /K FEEF ) 71 KDL+ 1 Y — OB
Mr, fL2E LSRR s B, M), 2019.8, with S H—EF, @R =, A
£/ IR, FER AR, IH R, Nl B, IRE W, BT R

(4) VEIEARFETAE S RIMEH T/ KL 58 DRI RIT KA VA & i D 7228 D $fE
fitl, L2 TR 84 MME R E B8, WA, 2019.3, with R &, mfF A5,
SR IR, FER BER, IRH BER, Nl B, IRE W, BT CHESC.

(5) HAWIRHIZ BT 2 REMEMF /b 7D 0K - BEEZEENZ X Ik - EEHE
PEH D2 B3 5 BURMENT IRRGT, 2018 FEALZERZEH R RIL R RIFHHE S L,
FKHI, 2018.9, with S H—EB, ¥R B, AL% ERS, FER #K, IKH R, il 2,
JRE ta, BIFOREC.

(6) EREE T R F  HOR DS IEARFEITAE S F /) BT RIS T OERE O BUERNT, HA
T Iy I AGRE 31 BIKEY VARV Y LEHERSE, 452, 2018.9, with AL
IER, AR, &S OKER, FER] BEA, K BER, AN, RE e, BT HESC

(7) WIEZRFEITAE D RIHER T /K ORI P R O BUER#ST, 26 55 [0 H AR#
YRV LFEHE SR, AL, 2018.5, with #itR B, &G KER, ALR B/, £
X, BH R, N &, RE W, IR S

(8) Numerical investigation of rheological properties of nanofluids containing or-
ganic modified nanoparticles, Proceedings of the 2017 AIChE Annual Meeting,
Minneapolis, USA, 2017.10, with S. Usune, M. Kubo, T. Tsukada, O, Koike,
R. Tatsumi, T. Adschiri.

(9) BT D RIS/ KT ORELKICE 5 8HY I 2L —v 3 v, b
TAERH 49 FIKE R 2EHE %, AdiRE, 2017.9, with @/ KEB, @R &, AR
1B, FER R, B R, N, RE M, B R

4. EE

(a) BHRERIZET : FAKIZZ QR GRERIHTEEERL 1 44, EIRRE)

(b) FHERIY 1L AN FOEASLER, B I OBEFFEEOERE (REHHEAR 1
A ERRE)

(c) 7m 27XV Z 1A : Linux I¥ Y R, vim 7 1 2D/, FORTRAN 2 &5
7077 AMER RERBHITBUEERL 2 424, ZIRRH)

(d) 7v27 2 I27 1B :emacs TT 1 ZDENS, CIZ& 57127 F AR, OpenGL
ZkBava—& -7 71072 RESBER 2 F4, #REH)
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(e) ISFIBUEMAT I : FAKSZOREARGEROBBAL L BERE T VT X4 (K]
AR 3 A EIRRLH)

(f) IEFEAEMNT 1T : RN ZORARSGRERNOBEF A 71 25 ek (R HIT 8
B3 4EE BINBLH)

(g) BUEXR I F—  BUPLEWEMEZRALZHENDOY I ab—Yay - Y7 b7
DHFE (RREHHT AR 4 4, BERH)

(h) BRI RER IV : AR I BT 2 3G E Ol (PR I, #IR
BHE)

(i) AT - TR R ORRE, HAKGREX, BLOBHERIEIEORRE CGREER X
FRLEERE — R AR 3 R, HIRRLE)

9. T
9-2. XHEE
(a) (4) HAMbIZE

(b) (4 FIAKSM
(¢) (i) L%T%%a FLA

P

9-3. ZHNMRERE

(a) WFZEREE : WP K2 BTSSR <&
WA = 2021 4EE ~ 2022 4EJE
WIS - i a0 FRATHHE O 72 OREHR - BERS e HARFY AT LNT
Ja—F
iEiwagise )
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ZH ## (YASUDA Hidenori)

1. HRABE
(1) FERRBIHR I3 2 BUEFTRIE 2 X U, MO BERE, D80z S BB R O
VIialb—vavREIZHEALTWS.
(2) BEFESBOLERELE LI, FRaaF Y LR Covid-19 X &M~ > 7
VI VY A/HENT IZDOWTHRITHEO 7D I ab—>a v iffoTW05.

(1) T developed numerical methods for nonlinear hyperbolic systems, and ap-
plied the scheme to simulations of phase separation or wave phenomena with
dispersion.

(2) Ideveloped computer models of Covid-19, high pathogenic influenza A /H5N1
with medical researchers, and performed the simulations to protect the spread

of infection.

2. BRIMX
[1] Yasuda H, Ito F, Hanaki K, Suzuki K, Vaccination Strategy for the COVID-
19 Pandemic in Early 2021 Based on Differences in People’s Behavior Be-

tween Tokyo and Osaka, Japan. https://europepmec.org/article/ppr/ppr437492,
(DOI: 10.21203/rs.3.rs-1184850/v1 )

4. BE

(a) AvbEa—xYFI7¥—1: REBEALE (RKEANBAR 1 F4, ERRHE)

(b) BHEBAM I: Y077 I v 798 GREAMEEER 1 A4, #IRIH)

(c) #B 1. 7 — LB (RREHAMEBER 1 A48, #IRHE)

(d) A2 I SodE b GRARHHT R 1 48R4, SEIRBLE)

(e) HEET Vim [ : NFEREETV v (RKEHAMEFR 3 4, EREBH)

(f) B ET)Vig 0 : PDE €7V > (REHHTEAR 3 4, #IRRLH)

(g) ¥ ¥ I 7 — : Deep learning DI L T v 7 F I v (REHITBZAR 4 4,
WERIH)

6. WAMEY—EX
(a) HAY I 2L —v a3 VERGERERE
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o W88 (YANAGI Kenjiro)

1. HARBE
BFIHREGROMEII L -V —@EXHEFE ORIV RHITKD NS L5127 -
TE7. EkOBETIEY v/ VOB T TH - 720, Rli Tld&E T J1% % Mk
U0 F L RVOBGRARDPBEIZ R > TS, FHINA B RUTPvaLb T 1 v —
DAMEENERRIZR I NS XS BRI EPETHRGEICEFRFIESRTE W &h
S, M TIHEHIN TV AZEEZEMET A2 Z L IBETH S, Z OETIEIAMEENE
BRICHESZH T, RP MLz HIEL TW5. BIEM L LTHEEE b L — Al
DEBRRANS - EIEFICKE SN e ENESN. £V I — MR YHEEICH
TEHEREEERREFH-ICB oz, ZNEETLVI - NEFNFORBIIHFSTE2E0
EEbLND. SO HEEEBEBRIZEER L —MbZ2i A7, 2k )V LADET-
THLUVERRZHWTHESNT WS, 72 L —RAZHR U 72 ER B Z W28 L
WATEEVEBR A TR L, 2B 0— iz —DO D8 E2 5.2 7-. BBICEEL 2 4L% R0
KEAZITY, ThEHWTEHZERAERDILEETT> 7.

Some kinds of uncertainty relations are one of the main important subjects in
quantum information theory. The Heisenberg type uncertainty relation is gener-
alized by using metric adjusted skew information which is defined by Hansen and
others. And also non-hermitian extensions to Heisenberg/Schrédinger uncertainty
relations are defined and several uncertainty relations are given as applications to
trace inequalities. We give a generalization of relation between fideity and trace dis-
tance. Furthermore we try to give several sum types of uncertainty relations including
Heisenberg/Schrodinger trace inequalities. And also we try to extend the trace to the
tracial positive linear maps in order to give new uncertainty relations. Finally we

refine some inequality and give an extension to operator inequality.

2. BRMX
[1] Kenjiro Yanagi and Minato Tomonari, Generalized Schrédinger uncertainty re-
lation associated with a monotone or anti-monotone pair skew information,
Journal of Nonlinear and Convex Analysis, 18(2017), 1547-1561.
[2] Kenjiro Yanagi, Some generalizations of non-hermitian uncertainty relation

deacribed by the generalized quasi-metric adjusted skew information, Linear

and Nonlinear Analysis, 3(2017), 343-348.
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[3]

[10]

Kenjiro Yanagi, Sum types of uncertainty relations for generalized quasi-metric
adjusted skew informations, International Journal of Mathematical Analysis and
Applications, 5(2018), 85-94.

Kenjiro Yanagi, On the trace inequaities related to left-right multiplication op-
erators and Applications, Linear and Nonlinear Analysis, 4(2018), 361-370.

Ali Dadkhah, Mohammad Sal Moslehian and Kenjiro Yanagi, Noncommutative
versions of inequalities in quantum information theory, Analysis and Mathe-
matical Physics, 9(2019), 2151-2169.

Kenjiro Yanagi, Uncertainty Relation, Quantum Mechanics, IntechOpen, 47-63,
2020.

Kenjiro Yanagi, Refined Hermite-Hadamard inequality and weighted logarith-
mic mean, Linear and Nonlinear Analysis, 6(2020), 167-177.

Kenjiro Yanagi, TV I — b « 7 XX — )V AEXOEE L Z D)6 H, BERETITZE
Frafizedk, 2194(2021), 120-131.

Kenjiro Yanagi, Some kinds of uncertainty relations represented by tracial or
non-tracial positive linear maps, Proceedings of the 11th International Con-
ference on Nonlinear Analysis and Convex Analysis and International Confer-
ence on Optimization: Techniques and Applications, II, (NACA-ICOSTA2019),
(2021), 311-321.

Kenjiro Yanagi, Refined Hermite-Hadamard inequality and its application, Lin-
ear and Nonlinear Analysis, 7(2021), 173-183.

3. OFEHRRK

(1)

Sum type uncertainty relations described by generalized quasi-metric adjusted
skew informations, The 10th International Conference on Nonlinear Analy-
sis and Convex Analysis (NACA2017), Chitose City Culture Center, Chitose,
Hokkaido, Japan, 2017.7.7.

On trace inequalities for generalized quasi-metri adjusted skew informations,
6th International Wurasian Conference on Mathematical Sciences and Applica-
tions (IECMS2017), Danubius Hotel Flaningo, Budapest, Hungary, 2017.8.15.
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-
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ence and Technology Graduate University (OIST) & ANA Intercontinental
Manza Beach Resort, Okinawa, Japan, 2018.11.7.

(4) P L—ZRSR A S H 72 R T, DIREs TR OU L e 2 O] |
FERR SRR AR 25 A, 2R, 2018.2.7.

(5) 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.

(6) EFIERMERIZE TS b L — ZAREHIGHITNT 20 OPDOARER, 5 41 [
WHGRE ZTDIRHY Y RI T L ANV Y = INT AT VA Wb &, 2018.12.21.

(7) 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.

(8) ‘T EFIEIZ R L 72—k quasi-metric adjusted EIFHEIZ & > TREI N
AHEENERIGR, 26 42 MIE®RMGwm L T DI Y Y RYU A, FBEBEA TV, HEEH,
2019.11.27.

(9) Uncertainty relations represented by tracial or non-tracial positive linear maps,
WFoetess TRz & 2 DR R BRI geT, m#i, 2019.12.10.

(10) T3 — k- 7 XY= VRERORELL Z OIS, BRES THBIBMITE & 5
AT OW5E] | Zoom ik, HUHNKFABEEATIIZEAT, 5T, 2021.3.2.

. EE

(a) BOREF VA L 0L | RARROME KD 27U TV 2 4% Pl T 3 55
B (RFRUERL 3,4 FEA RINELE)

(b) WS 2T BT 7T ) 2L GRFEER 3.4 428, IVELH)

(c) MIEOE T 1350, sz 1 AR, AR, ~2 ML, SIEE, AR
B, R (GRF 142, BERE),

(d) ¥R VA 11 : KORORRNT, RRIEIE, SO, AR (BrBeEm 3.4 42,
SEHURL)

(o) WS 25 AR 1T : BT 70T ) X A (FFBCER 3.4 422, RIRELH)

(f) FSAIECHESH TI1 : B PR (BUE R RECE s, BRI

(o) ML 35—« BRI, VAL 2SR (R EER 4 2, BIERE)
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6. HAFERY—E R
(a) THRBCEIBBENIE SR
(b) KFHCF B TR N BB AR E
(c) AR BRI D IR

9. ZDfth
9-1. RIIEZDONBELES
(a) BFFEREE @ HAPAMRE R 2R E Sgase (C) GREERS 26400119)
WFF2HR : 2014 5 ~ 2017 FJE
WS AP LI UCRFRICBI STy bu ¥ —R EOHREICHET 5 1%
RIZ DN T DRI
WreREE
(b) WIZEREH : HAZAMRISRIEAF 7R E  FR7E (C) (REE S 16K00975)
SRR - 2016 4R ~ 2018 4
WS RREA - 3 U WEBUER R EE O 72 8 D Precalculus BRI EAE K
7e s 5
(c) IHOKRFHS [HEHIRIZL DM TBY 7 MIRNT 2BHE]
WFZ2 IR < 2018 4R &
WIS © b L — ARER D & B AeE RO — b & 7 Dt H
WrreR&kE
(d) mrEfEE « AR SR 2 e s BB (C) GREES 19K03525)
FZEIAR © 2019 4 ~2022
WoeifiEs « AREE MR ERTH L OAFRAOMEL 2 DIGHIZ DWW T OIS
WrgeRFE

9-2. XI4IEED

) HABF 2

) T A AES

(c) FIAMH FRHHEY 2
)
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O & (YAMAGUCHI Hiroshi)

1. ARHE
JERr 3 > X2 b AR O FRFIENT e O AR #RE EDRIE D AR N VOWEIZD
WTOWSE. £7z, FEaj#ia 2 ox o M EOFFIENIZ OV THEMEL TWAS.

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. BRMX
[1] Measures of analytic type and semicharacters, Josai Mathematical Monographs
Vol. 11 (2018), 27-35.

3. OBEHRK
(1) fEMTAYHEIE & semicharacter 12 D\WTC, 2017 4EE JMM 7 —2 > 3 v 7 B K
%, 2017 4 11 H.

4. #EH
(a) WAFINF T 1 ZREBEBOMES GRFBCER 144, BBRIE)
(b) %“&ﬁﬁ’ﬁ 11 : 2 ZBIB MRS O BUERE 2 42, MERIE)
(c) FRMTH: e — & BMIEIT K DGR (A BUER 2 422E ) SEIRLH)
(d) T A : V_R—ZHIE GRABEER 3 F4, BEIRRE)

(e) Ffihr B: W_— 7R ORABFERL 3 44, EIRRLH)

(f) BEAE I F—)v - FEfihr ORFBCER 4 4R, BERIE)

(g) RN 2R TIT « BB 2 O EERE (BTSSRI B S, IR E)

6. MHAFRY—ER
(a) Reviewer of Zentralblatt fiir Mathematik

30



A BEE (IKEDA Akishi)

1. HRABE

“ABOZENEAORM X, BEEERICBE S D-7TL—rogeEtirididd b
DIZBEAINBRTH D, Bridgeland 12 X D BFHWIZERA LI NZEDTHS. I 77—
WL D &, T - VYUK X EORBEOLZ eSO, X OFEFENE
DEVaT7AEMENIEND D, ZEMESMD 2RO ST H 5 FLERMIE X O
Maidk L Twad e fFEhTwad. ZoOMGEFERT 572012, ZEMRMEDZER DX
N 72K D P RE X JE AR 43 & DB GRME & Al D K BLGR X° HA O BT 770 & & FI 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. BRMWX

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

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

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

[4] A. Ikeda, Stability conditions on CY y categories associated to A,-quivers and
period maps, Mathematische Annalen 367(2017), 1-49.

3. OEEFER
(1) g-stability conditions and g-quadratic differentials, Mirror Symmetry for Fano
Manifolds and Related Topics, S#8AK%, 2018 4F 12 A 10,11 H.
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(2) g-stability conditions and C*-equivariant quantum cohomology for the local
P!, Enhancing representation theory, noncommutative algebra and geometry,
International Centre for Mathematical Sciences (UK), 2019 4£ 1 H 31 H-2 A 1
H.

(3) Bt CP' 12§ 3 - Lttty C-RAZRTFaAED Y —, REEMEL I
F—, KBRK, 2019 4 5 H 13 H.

(4) g-stability conditions on CY-X categories, Stability conditions, Frobenius man-
ifold and Mirror symmetry, Ji#E F2A86, 2019 45 6 H 14 H.

(5) 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.

(6) quadratic differentials and g-stability conditions on CY-X categories, Workshop
on quadratic differentials and g-stability conditions, #&/JII k%, 2019 4£ 7 H 12
H.

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

(8) Gentle fRED 2 HEIKHUT & Calabi-Yau 5efifb & #hia O &7 B4 HEARE
IF—, A T4 VA, 2020 42 H 10 H.

(9) Arcs on surfaces vs modules over algebras, Infinite Analysis 21 Workshop
Around Cluster Algebras, 2021 4£ 9 H 27 H.

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

ﬁ&t

%

(a) B0 3 F—  RECh KTV — AP GRFECER 4 454, MERIE)

(b) BEMCECE - 302 1, MOS0 (R ECER 1 42, SR E)

() ST  friwan, MNTTH GREECER 2 A4, IR

(d) ST TA © SRR GRS 3 454, BIRBIE)

() SMTEE5E 1B « BB ROIERE GRFECER 3 42, JRIRLE)

() 7RT 7 V2 R e 3 F— 1 ZEEIFROLERARBROBER 2 EM £ LTx 3
F— %I REBCER 3 2 EURH)

(2) BUEFH « SROBE O OBEE GFEUERH 1 44, BERE)
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9. Ttk

9-1. RFBZDOHIBELES

(a) WFZEREE @ HAAAMHRE AR AFSCE AR5 (B) GRER S 18H01116)
fFZEiAfE 2016 & ~ 2021 4
WrseafiE, « FIAR D OBIML & ZEVESM D2 Lo 7 1 R = ZREE DS
WrreR&kHE

(b) #fzefEH : HAZMHRSRI AR S FgmsE (B) GREERS 16K17588)
TFZEH - 2018 4R ~ 2022 4R
WHoeibE g« KIKNRIGTE R OB
Wge s
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#8 % (INUMA Manabu)

(2)

(1)

(2)

U —ARBULE TE PR e & QYRR IR WIS % B DB O B 5 R
RTHD. Y —RBULY —REUE LR U 72 LB U WREGR ©, M ER G &
BTmEEUCOU2BEEROET VETBLZWVE VWS E» S KR I . B
X, AN 7 Ta—FIc k> T, U —REPHEY — 3L, BET 27 1 VEER
~y T REe EORBOMT 217\, B4 OEELRAZEORZ LIF7LTY X4,
BERIRBLD IR AR IR FF B 72 ¥ DR %217 > T\ 5.

INAF AN 7 &, fake, B, W%, &, EREER Y, AMOSIRIRERA T
B E O CTEAZEE T 2HMTH Y, H— RO X 5 ITHEPEHED LA
%, NAT = RDESITENS DI WER 2RI HRE LT, {170 ATM
PEBICB T S ARG, ARV O GEER SIS FHENTWS. fLE, 1
SHEK D B WIS HERN R T T —FIT & o T, KN A A Y 2 ZFIEA
DD TELUHBINTEEF 2V T 1, ERREUE IR 2\ SRR A O B F &
HMARXDEF 2D T 1 F MO EZIT>TNS.

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/2Z)-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.

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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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.

2. BIRBX
(1] HE%, HWEEY O HEBERS, WK FPEHRE Y v 2 =/ 5 35 (2019),
21-22.

[2] HAYE, BUARIE Ik & BUARIBM I SE O R F RS, W R P8I v & —
FE 3 5 (2019), 27-30.

3. OSERXK
(1) XA A A DY 7 ALHFE, BB R PR PR EMILREK 30 F& 6 HHHI=,
PORTA #%53%, Jun. 9, 2018
(2) NAFA RV ZRALBE (RERE2ERBTIHF) |, Tk 30 4£ MATH * v
V< - EESR - BFSES - WI%E L MATH, 4838 U MATH, #5197 MATH >,
FERLKFEY I F =17, Sep. 15, 2018.

4. #EE

(a) AR : 2 ZHBBOWA RS RRBHIEER 2 F4:, wERH)

(b) AREBFILE - WISHBGR. BEGRICB I 241 5 —DFH, EHRA Gl Rk
R 2 R4 WERIE)

(c) WSS G W SERTHV 2 FOEM RSA K5 (RN BUER 3 448, EIR
RHHD)

(d) S T SORE NIV IR, V- F - VOEUEE (R
Bl 3 A, EINRIE)

(e) Bt IF — : MR L ALE (AR HETECERL 4 42, BIERIE)

(f) SSRBCERR 11 : BESONBGHRIC X 2 MAEF AR (B s r g, IR
BLED
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6. IHAMAY—ER
(a) ISO/IEC JTC1 SC37 WGH HNZHZ ZE (20111 H ~)
(b) ISO/IEC 30136 7B Y =2 haTF 1 & (201441 H ~)

7. RE
(a) EEHMBFE, ISO/IEC 30136:2018 FfTICHB I3 /0 Y7 haTF 1 X L
TOEHR, HRUFLZSEEREKEAES, 2018 410 H 9 H.
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#ME BT (UMETA Yoko)

1. HARBE

562 WKB 71 Borel $8F17EIZ HE % & < Wna fffh ©, R REHE RS RO
DRIGHR BB DRI B WTHEHTH S, SR NIV T = HFER DM D KIS 72 kil %
f@kT 39 % 7212, Stokes BATDOFMAIEHE 1 VAR Y N U fRE KBTS, 2021 4EE
1F, Lax & % 3 DRI HFE XD Stokes HMDMRE L & B I H ARRRRD A VA X
VN URRRERIEIC D W U 7z, £ 72, HEBE— K & LS T, KRBT O FiEE AW
T, Siersma 12 & D BA I N7z IEINT R R & AT U 728w 3 ([2]) PSR S 7.

The exact WKB analysis is a powerful method in studying both linear and non-
linear differential equations which contain a large parameter in an appropriate way.
For higher-order Painlevé equations, we need to construct instanton-type solutions
with sufficiently many free parameters so that Stokes phenomena are correctly caught.
In 2021, I studied some degenerate phenomenon in Stokes geometries and the con-
struction of instanton-type formal solutions for Noumi-Yamada systems with a large
parameter. In [2], we investigated isolated line singularities, transversal Al-type non-
isolated hypersurface singularities studied by D. Siersma, in the context of algebraic

analysis.

2. BRMX

[1] Y. Umeta, Instanton-type solutions of Ps4-hierarchy with a large parameter,
accepted to RIMS Kokytiroku Bessatsu.

[2] S. Tajima, Y. Umeta, Algebraic analysis of Siersma’s non-isolated hypersurface
singularities, Hokkaido Mathematical Journal, 51 (2022), 117-151.

[3] S. Tajima, Y. Umeta, Holonomic D-modules associated with a simple line sin-
gularity and vertical monodromy, Funkcialaj Ekvacioj, 64, No.1 (2021), 17-48.

[4] Y. Umeta, General formal solutions for a unified family of (Pj)-hierarchies
(J=I,11,1V, 34), Journal of the Mathematical Society of Japan, 71, No.3 (2019),
979-1003.

[5] Y. Umeta, A certain property of a unified family of (Pj)-hierarchies
(J=LII,IV,34) with a large parameter, RIMS Kokytroku Bessatsu B75
(2019), 101-111.

6] Y. Umeta, On the Stokes geometry of a unified family of (Pj)-hierarchies
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(J=L,IL,1V, 34), Publ. Res. Inst. Math. Sci. 55 (2019), 79-107.
[7] Y. Umeta, A unified family of Pj-hierarchies (J=I,1I,IV,34) with a large pa-
rameter, BOELAREITIFZEFTEEZEH 2020 (2017), 92-96.

3. OEAEX

(1) ZEAT —VIEITIZ K D1 VARV b R, RN TR RS, THEX
¥, 2 H 20 H, 2022 4.

(2) On the Stokes geometry of a unified family of Pj-hierarchies (J=I,1I,1V, 34),
Formal and Analytic Solutions of Partial Differential Equations FASPDE1S,
Padova University, Italy, Jun. 29, 2018.

(3) On the Stokes geometry of a unified family of Pj-hierarchies (J=I,1I,1V, 34),
Workshop on Algebraic analysis and Asymptotic analysis in Hokkaido,
Hokkaido University, Japan, May 18, 2018.

(4) Anintroduction to exact WKB analysis, Bilateral Mini-Workshop of NTNU and
Yamaguchi University on Mathematics and its Applications, National Taiwan
Normal University, Taiwan, Dec. 25, 2017.

(5) 764 WKB iz X 2 &R Sy vy = FREXOMSE, (HOEEME2 I+ —, id
KETHER, 12 A 15 H, 2017 4E.

(6) Lax pair & % DML AR AD5E S WKB fi#fr, 25 1 BB HYE L I - —,
RELTKRFE 12 H 2 H, 2017 4.

(7) Stokes geometry for a unified family of some Painlevé hierarchies, Algebraic
Analysis in Yamaguchi - D-module, microlocal analysis, summability, Yam-
aguchi, Japan, Nov. 17, 2017.

(8) 4 DO Painlevé BEE % &L Y AT L DA ~—2 Z%(T, Workshop on Accessory
Parameters, HURKFEREREEL IF—1NT 2 10 A 7 H, 2017 4.

4. #EHE
(a) MELRECE T SEIRBOS GREHAITEBCAR 1 4, HMERE)
(b) 7LwyavveIF—1: £EL54 GURAIMBEER 144, BERE)
(c) Zby¥ax vt IF—1I1: FMEREREIRE (RKEHIESR 1 F4, BHERH)
(d) FfRMT A : 7 — ) THEE G GURHETEEER 3 424, BIREH)
() FfRMT B: 7—V T2 oA GROEBHMEFR 3 428, IR H)
(f) Bt I F— W ABRR REHIBAR 4 54, HERHE)
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6. MR —ER
(a) HEMBIZE 1T 2BEBAGBRA L 2D (RIKEBRT) HEEA
(b) i AR IF— (20183 H3 H ~ 4 H, RINFKTF) &2 i
(c) MREfRMTILIOAFE S (2017 4211 H 17 H ~ 20 H, RPAEDIE) & Ffé

9. ZTNfth
9-1. RFBEZOHNIBELES
(a) BFFEREE : HAEAMREL R 2T SgAFsE (C) GREFES 20K03637)
FZeAf - 2020 4 4 H ~ 2024 4£ 3 A
WIS« mhE S L = RER D Stokes T & 1 >~ AR ¥ MMROFEE T
WseREE
(b) ffFzefEH : HAZMRESRIAME S g (C) GRER S 18K03320)
fFZEAf : 2018 4£ 4 H ~ 2022 £ 3 H
WHgeafE4, © RN SR OB & BHRE R TV T ) X L
Woe s
(c) #ZefEH : HAZMHRMSRIAMEE AT (B) GLEES 15K17557)
oA - 2015 4E 4 H ~ 2018 4£ 3 A
WZEkE s - VLT g O 5E e WKB f##r
WreR&kE

9-2. ZRMREmME
(a) WHZEREE : JPH K2 RATE A&
FZE A - 2018 4 9 H ~ 2020 4£ 3 H
A - Mg N L = SRR A D Stokes AT DS
fF7efE#H
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PR HHha (NAKAMURA Akane)

1. AEHE

Painlevé B, HMEIRIR & U T MBS 72 2 Rk T H b |, YL & C
LEERAENPR SN T WS, FAlk Painlevé BIE % &iRot b U 72 2 DM # & L OB 8
AT A2 2 HEELTWS.

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. BRMX

[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/rnaald37 .

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

[5] H. Kawakami, A. Nakamura, H. Sakai, Degeneration scheme of 4-dimensional
Painlevé-type equations, MSJ Memoir 37 (2018), 25-111.

[6] A. Nakamura, Two aspects of the theta divisor associated with the autonomous
Garnier system of type 9/2, JMM 10 Representation Theory and Differential
Equations (2017), 193-214.

3. OERAR
(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-
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tic/hyperelliptic functions, #{r¥ ¥ I F—, FfRHKY, 2021 45 H.

(3) Recovering a linear problem from a nonlinear problem, Representation Theory
and Integrable Systems, ETH, A %, 2019 4 8 H.

(4) Recovering a linear problem from a nonlinear problem, The 2nd International
Conference Geometry of Submanifolds and Integrable Systems, KBx iz K%,
2019 4 3 H.

(5) Recovering a linear problem from a nonlinear problem, ffi 7 A7 R+t I F —,
MFR, 2019 42 A.

(6) Recovering a linear problem from a nonlinear problem, SIDE 13, 1R 1&%
2018 4E 11 H, FA X —.

(7) Recovering a linear problem from a nonlinear problem, A[F{7 R EGwmA & 2
5 BHNE & 2 DG, SR BEEMT I ZEAT, 2018 42 9 H.

(8) Generalised Hitchin systems, Seminar on geometric aspects of integrable dy-
namical systems, [LIZLE KR, 2018 46 H.

(9) The Bécklund transformations of the matrix Painlevé equations, Asymptotic,

Algebraic and Geometric Aspects of Integrable Systems, TSIMF, #[F, 2018

4 1.
(10) 4o/ 8y o BIFRER & R 2 g 3Bk, My R & 87 Ll K27,
2017 £ 6 H.
4. #EH

(a) MREURBEE T 1750 LARBIRBUE OWIS O BUERL 1 4, BERIE)

(b) FRELRELF T - 475 L BHURECE O (RBHHTBUAR 144, WERH)

(c) B¥ v I ) — : YIEBEGH (REHIEFR 4 54, MERIH)

(d) RECERE R T CREFEHREF SRR S, B INELH)

6. MR —ER
(a) FEHEH YL I F— (REEERT) {HEEA
(b) RIMS #a&f5Et I F— [ —ffb Hitchin &, FEn i & ReakBE# B
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9. Znfth
9-1. RFBEZOHNBELES
(a) WFZEREE @ HAZPAMHRB SRV EAFEE AT GREES 20K14330)
TFFZE A - 2020 4R ~ 2023 4£E
WFZEsbE 4« mRot/ XV o BUARE R O FEARTL - JRED I B9 2 g
Wre&kE
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@ BA (FURUKAWA Katsuhisa)

1. ARHE

(1)

(2)

B Ze] PN NORBERERIZE LT, 77 2G4 - S0 & O 58T
MEIZEDBZ5INIR/MEZMEL TWD. EEHEADOIEEHMELTED,
T DG, —BHNZIE AT RGO T 7 A N —FREE DS A, R & ARk 7R ik
HOEEZFFOLIEROS BV RGNS, ZOXIBRHEDEHRDOE &, /Y
AEARD D T- DUGHE G - ILIRGGR R EDEHEEZEAL, T4 5 O M OB
% JEEIIZ IR D kR W T, TR O LRI H 7 ABREDBRIBE D
Bl igE 2 52 20 WS IEIZI D A TWS.

B2 PN NORBEHE X 122\ T, 20D k-secant ZHkkIX, X O k fi
DRIZ L VIR S N B HFILER 3 Z AR D RARDRIEESIZ D W T Zariski PAEZHL - 7=
LD ULTERIND. KT, X »¥ Veronese HIAAD & 5 7 AR 12 L BRK D
BIZDWT, T L7z@EkE secant Z kA ZE 2 7256 ORESEAIZOVTHAL
TW5. TOMEE2ERT S5 AT, WY AGHEERCTOMNBEKTHS Z
EDRDNROTETED, B AGHREFEIZ X DHERMFEDIGHE UTHIZE 2D T
W5,

The main subject of my recent research is to study the structure of algebraic
varieties in PV 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 PN | 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 o (X).
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2. BERMWX

[1] K. Furukawa and A. Ito, On Gauss maps in positive characteristic in view of im-
ages, fibers, and field extensions, International Mathematics Research Notices,
Vol. 2017, No. 8, (2017), 2337-2366.

[2] K. Furukawa and A. Ito, Gauss maps of toric varieties, Tohoku Mathematical
Journal 69, (2017), 431-454.

[3] K. Furukawa and A. Ito, On separable higher Gauss maps, Michigan Mathe-
matical Journal 68, (2019), 483-503.
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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. In [1], [2] ,
[4] and [6], I study the above program for statistical random fields of multiple
and also possibly 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 con-
vergence 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.
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(2)  The SIR and SEIR models, which are expressed by the differential equation,
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 [8], 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. FERR/X

[1] Y. Shimizu, Moment convergence of regularized least-squares estimator for lin-
ear regression model, Annals of the Institute of Statistical Mathematics 69
(2017), 1141-1154.

[2] H. Masuda, Y. Shimizu, Moment convergence in regularized estimation under
multiple and mixed-rates asymptotics, Mathematical Methods of Statistics 26
(2017), 81-110.

(3] A 3, WK B, R bk, R R, T2 T4 75— v It LB
CEmHIZ B9 2 O, WK FBUFREBUERAEACE 1 (2017), 1107-1115.

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

[5] {HK BHi, T—XY A TV AD7=DDIMEHEE L ZOME -#atEiry 7 v 27
R Z W7 8ZE OG-, oG HmAE 25 26 (2019), 17-22.

[6] 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.

(7] $EAES, BJRA, RARERST, hFHER, RERAL, AR, i, (EEdR,
Python IZ & % 2 — FERIEIZDOWT -RfaME & B I F — OG-, W &e
FHWEZE 27 (2020), 8-43.

18] TR, BUNILE SEIR £ F V085 A — & s, HAS IS 250505k 31
(2021), 278-287.

48



3. OEEHX

(1) HERM HRERD 2= ZHEFIZDWT, 2017 4EE IMM 7 —2 > 3 v 7 ik
¥, 2017 £ 11 AH.

(2) BHET — R EH VLRSI A = Z O EFEOERE XX DFEE,
CREST - & EXNHFBEBEEAR Y VY RY T L TBEAT PR E2EZ 25
2018] , 7 H¥/NFR—)L (H), 2018 £ 1 H, KA X —FK.

(3) BHET — X2 H WSS A — X DR E FHEOEEB LT DHE
CREST - & E2%) - AIMaP A v RY D L T T — ﬁ%@ﬁ%&zé2mm,
FHH =T V8V A (HR), 2019 4 3 A, KA X —FK.

(4) WeEMH FHBERETVOHEETEIZOWT, 6 2 MY E I F—, HEBEp A
2020 11 H, HBwaE.

4.

%

F

(a) MEHEET : MR L 1 ROouhER DM RFBFR 2 28, ERBLE)

(b) MFHEF: 11 : ZRoCHER DA & e O BERE 2 4, #RLH )

(c) I ¥ a—&IZ&LBHiE : R, Excel, Python %\ 72 #i5t 7 — X OREHAL - 2y &

T — &M O EERE 2 24, EHRRLE)
i

(d) MEAHBCRR RIS T « KRIHEE CRPRER 3 a2k, JEHURE)

(o) MEAMBCHIRAIAES 1 : MAHNIBIRGE (P B0ER 3 2 RIRE)

(f) Bt 3 F— : Skl 7025 320 (EFECER 4 428, BERE)

(g) é&zﬁé‘%nl W%IWD?SIIEJ&T»}:L{N&%E@ (FLFERIRRCE SR, BERE)

(h) észsc;mzaw RN HRAD TTZ T IV 7 (BRI S, BERE)
)

(i) *h2BERER 1 HEARRBEE QMR 707 J I v 7 (BEAFRRE A E I, IR
BHE)

6. AR —ER
(a) CREST HFZE3RE T Seim i fERGEEH B < KEEREEIEE T Y v 2771 (FFgefiE
& EHEMIR 2% (HEKRF)) If9E8 & LTS (2015 4 4 H~) .
(b) MGtV ~—& I F—W5En#HE (2015 48 H~)
(c) XIBFABRHMERCHAEFHREMER (2020 4£4 H~)

9. Z O
9-1. RMBEFONRELER

49



(a) BFZEREE : HARZEMHRE R AT 22 B E GRERS 16J03116)
i ZeiAf - 2016 £ 4 H ~ 2017 4£ 3 A
WA, - WM HRRET NV OB E FEOEL L L O D FLE
WrreRKkHE

(b) ffzefEH : HAZMHRMSBIAMES AT GRERS 18K18012)
e - 2018 /£ 4 H ~ 2022 £ 3 H
WF7EitE 4 - MR HRERE TV O EALERIEEFEDOEZERE L D FHE
Wre&kE

9-2. ZNFRERE
(a) BFFEREE : BPE K7 RATVE 72 5 4
FFZE AR - 2017 49 H ~ 2019 4 3 H
WHCERE S, « BIRMERE % W TR HRERE TV Wi - e e FikD#
EP L OBEFERRIC & 5 FE
WrgeR&E

(b) BRFEREE : BR7H k%% B BT i 4
AFZEHAR - 2021 4EF 9 H ~ 2023 &£ 3 H
FRCHEA, « S5 BIN 2 LB, BOUH, F— X1 T2 AR & Z OH]
RO
g

(c) MZEREE : W KFEEATE IS5
WEFEIAR] © 2021 429 A ~ 2023 # 3 A
WS 3R O 0 FRATRAE O 72 0 DI - BELR 2 2 - ARFE YV AT LN T
Ja—F
RivaEisE

9-3. HHEE
(a) HARS
(b) HARCES
(c) BAT 7 F a7V —2 (FREE)

)
)
)
(d) FAISHBESS

50



1.2 BXTEREZE4E (Master’s Course Students)
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I have been studying Bayesian statistics and the related topics. In particular, I
investigated the Markov chain Monte Carlo methods to estimate the posterior distri-

bution of parameters.

A —iE (OKAMOTO Kazuki)
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We apply the theory of stochastic process and stochastic differential equation to
the mathematical model of COVID-19. We collect data on the number of confirmed
cases and vaccination rate from July 1st to September 30th, 2021, during the 5th
wave of COVID-19, and attempt to fit the data to the SIR and SEIR models through
numerical simulations. Moreover, in order to accurate the data generation, we use

the Runge-Kutta method with software R.
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In general, some optimization methods such as the maximum likelihood esti-
mation may suffer from heavy computation load since we have to re-optimize the
appropriate objective function when we get new data. It would be of great help to
be able to carry out recursive estimation, where we update the estimator by doing
some fine tuning of the previous one. I research the recursive least square estimation
and M-estimation for linear regression model. The aim of my study is to establish

the recursive estimation method with Kalman filter of time series model.
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My research subject is mathematical analysis of reaction-diffusion equations on a
Y-shaped graph. In particular, I studied the existence and qualitative properties of

equilibrium solutions for them.
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