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(Individual Research Activities Reports)
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1.1 BRHARBFER - BEEHRBFERHE (Teaching Staffs)



iR E® (IIDA Masatoshi)

1. AR

SFFRZE[E] D BEZER], & —RIZIZRZ PLERDO 2 v 3 v DZERIZIE Lie BEANE
FelZEA L, Lie ﬁ@i%ﬁ%ﬁ%ﬁ%%ﬁ?éﬁﬁt UCTHEHERFRRR LR >T NS,
25 U~ D Lie BEO/EIZ Lie BRO/EH 2 5] & 2 9723, BEOME & A a7z
Lie BRD RN WAEER D 76 1FFHI REGRIC B W TEHEER 21T Tlda <, 2B RMER &
HEHE L CHRIE R TH B, 25 U7 FRZEM L OFHRIAET I D\ T RBLGm A 22 8
MO L TW5.

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. #EHE
(a) WAL 1 Z2BOMB Sy REHIECER 1L BMERH)
(b) RRELARE IT - NBEZER, 1551 DXk & Jordan FEHERL (o B HMT 2R} 2 4528
HERLE)
(c) BUFRsR I : 7LV 7 FEIE GREHITECARL 3 44, #IRREH)
(d) BUEE I — 0 RO VRN, ) — B (REHITECER 4 48 BERH)
(e) BOEERIEEAE . MEABFZ OIS GRRFHB TE 144, HERHE)
(f) MELARECE - SRS GULKRFHER T8 1 44 BERHE)

6. WMHAMRY—ER
(a) Mathematical Reviews @ Reviewer
(b) Wrfite T HREA & KRB - KB M A sl S =-1 (2018 42 12 H
26,27 H, WU RZR BT F v 28 2) HEEN OREFE 4 (B KRS &
HEfH)



A5 Fli (OSHIMA Toshio)

1. HRBE

Fuchs BUARRUE M HREAIZH LT, AT MR OE S D S DT %247\, Kac-
Moody V— 2D Weyl BEO/ERH ZHH 5 512 LT, Riemann Bk £ Fuchs B4
BRIZE T 2 EANEE (DL 2 Of) 2L X SICRREOMES LB & A
BmEZ itk VY RREBS AR S Appell OBEMMA AR R EE2ELS
ZHO KZBHRADPR SN, Tho 250K — BRI REIC 2 o7 (cf. [5], (9) . %
7o, ABAHEERRAZ S D ABRADLE S EEMFT 28U TIOMFAIZAS Z &
FaENn (cf [10], (9, 11, 12, 13)).

Z D@D 6, FREROBEMESM: (2], KZ B middle convolution (Z & % #%
TR D% (3, 5], VY RRBEDEREE/ Fa I —HPAHERZLTORNE /
Rw I8 (9], WEHTTOER L £ DFIEL TR [10], ¢- RO [1] 7L, P
HfGE SR & 1972

KZ R A7 & Ot i Bbh 2 WO EHREOFRE 70 77 A2 BELE 2 2 7 I
Risa/Asir ETHEBILUZ (6 (h) . ZOFREDIED, 3IRIGT T 7, [THIEHE, 4 D5
R, IROEROBEE P AN OEM, 2 OHBEHOERZ TEX DY — AL L, FmRP
Il 2417 5 Risa/Asir D F 4 77 ) &2EL, ¥ = a7V &L TRHEL 2. (cf. [4,
6, 8]).

We studied Fuchsian linear ordinary differential equations from the view point
of spectral types, clearified action of the Weyl group of a Kac-Moody root space and
then solved the fundamental problems (classification and analysis) of Fuchsian linear
ODEs on the Riemann sphere. Regarding the singular points as variables, we obtain
hypergoemetric functions with several variables including Appell’s hypergoemetric
functions, which enables us to analyze all of these equation in a unified way (cf. [5],
(9)) . Defining versal unfolding of irregular singularities, we can study equations with
unramifiled irregular singularities in this unified way (cf. [10], (9, 11, 12, 13)).

In this way, we get decive results for the irreducibility condition of the equations
[2], the transformation of residue matrices of KZ equations under middle convolutions
[3, 5], semilocal monodromies of solutions of the rigid equations together with local
monodromies arround their irregular singular points [9], definition and existence of
versal unfolding of irregular singularities [10] and the convergence of ¢g-hypergeometric

series [1].



We write a library with its manual of the computer algebra Risa/Asir to analyze
KZ equations and calculate matrices of differential operators (6 (h)). It also has a
function transforming the results into TEX/PDF format to be displayed/printed and
functions for educational mathematics including 3-dimensional graphs, linear algebra,

integrations, movies of propagation of waves, slide rules, etc. (cf. [4, 6, §]).

2. RRMX

[1] T. Oshima, On convergence of basic hypergeometric series, Josai Mathematical
Monographs 10 (2017), 215-223.

[2] T. Oshima, Reducibility of hypergeometric equations, Analytic, Algebraic and
Geometric Aspects of Differential Equations, Trends in Mathematics, 429-453,
Birkh&auser, 2017.

[3] T. Oshima, Transformation of KZ type equations, RIMS Koékyturoku Bessatsu
B61 (2017), 141-162.

[4] K& FIkE, [(Realadn] BeSEic X 2 8RB0 MR O RE & iRk Dk, #X
¥V T MU T & OMBMEEFHIZE T 5055, BELENTFFEATRE SIS 2022
(2017), 1-9.

(5] K& Rk, KZ RIEEAET R D2 & ik, KRB & I TR R T 2 o < % 380,
BORMRITRFZEATaiZisk 2031 (2017), 124-158.

(6] YT R, K R, fE %, KT FABEORTA R - X T Ly FEKIL
T BUEH DFFE, WK 2B 2 1(2) (2017), 2006-2013.

(7] KE FIE, BRI ANT A —ZO5%EMLE ZDTIVT ) X L, BN & 2 O JE 457 E
DIF5E, PRI ZEATE25 8k, 10pp, R,

(8] K& FIME, SRR Z M- BZFAE, BEY 7 b0 =7 & 2O RNEENHIZHE
IS, BERENTIFSEAER SRk 2067 (2018), 1-10.

[9] T. Oshima, Semilocal monodromy of rigid local systems, Formal and Analytic
Solutions of Diff. Equations, Springer Proceedings in Mathematics and Statis-
tics 256 (2018), 189-199.

[10] T. Oshima, Versal unfolding of irregular singularities of a linear differential

equation on the Riemann sphere, to appear in Publ. RIMS Kyoto Univ.

3. OBEHRRK
(1) EBRfT s G RE R DM OB, MR 2018, #F K%, Jan. 6, 2018.



(2) #ERMy ARADOMOEERIE, 7+« v & —+ I+ — 2018, KKR /K L, Feb. 4,
2018.

(3) KRBT 2 HFALEOMEN L TR, BABEHZO—M - SEHF I 8%
DERRVE & EEVE — SRR BEERI M SET, Feb. 14, 2018.

(4) Hypergeometric equations — connection problem and confluence/unfolding, 7
YY) — - RTRA—XfFER, BEAKF, Mar. 15, 2018.

(5) Risa/Asir DffiWVEEF DA I, Risa/Asir Conference 2018, 2IRK%:, Mar. 25,
2018.

(6) Hypergeometric equations with several variables — connection problems and
confluences, FASPDE18, Padova Univ., June 26, 2018.

(7) BEEIRIAB M T - BF 2 U <, MEREEARBIAR 2R e, A
BH)IE#L, May 31, 2018.

(8) BHHERZM 5 728E — INFEDN S, BfAIF L A VR —3y SO 2018, B KF
EEit I F = A July 14, 2018.

(9) ®E#in AR KZ ARG MEE &iiiE/E L middle convolution, 7 27 & #
)— - NI A —=RH5ER, EEEREE IF =T X Aug. 4,5,6, 2018.

(10) Z KD 5 TE 2 EEKROBMIEHK E ZDRHAIZOWT, BFEY 7 b 72T %D
NRAEE RIS 2058, sUERR AR AT Z5AT, Aug. 27, 2018, (&M B
B, s ik K & OILFEFSE) .

(11) Confluence and unfolding of irregular singularities of hypergeometric equations,
RIS £ D FERIRE - R PR AT X O RN -, O RZEBOERfR AT 58T, Oct.
18, 2018.

(12) From Fuchsian ordinary differential equations on P! to equations with several
variables and irregular singularities, The Legacy of Joseph Fourier after 250
years, Tsingua Sanya International Mathematics Forum, Sanya, China, Dec.
18, 2018.

(13) %% Fuchs BEMD HFERD O AEER RN Z B DL EHHRAAN, i G
& RXBim, WK FEALR I F v > 32 Dec. 26, 2018.

. B

(a) MUAECE T AR OMS GIERRTECER 1 #4, ERH)
(b) WAEAFI (HEEL) : ZRBOME D (REHIEAR 2 4, wERE)



(c) FEf#Mr : Taylor DEI LIELL, 77—V T zDInH (REHITEFER 3 £4,
EREH)

(d) BRI F—  BUEDNE > T WIEE (RO A, fitrik, AR | Ao 7,
Lie By GRCRBHMTEBUEERL 4 4248, BMERIH)

(e) BUFimXKHE « B & Runge-Kutta 3%, Gauss OB MMS AN (B2
ZERHECAEHI, ERIE)

6. IHAMAY—ER

(a) KREEFHM - 2O G-H 2AEES SMZEAER £8 (2002 4 ~ 2017 4)

(b) CHEIEE NETIREENE BT RERS BE (2016 4 ~ 2018 4F)

(c) BHAFMIRBLEEREIC X 2 MIGH 72 SR R HEE D 72D D HZE CREST THADE
R EEEET2ET Y VO FIEOME] | BXU, FHFEE S EH TR
DIFPRIZINT 72 2F LD T ORE OF RN F— (2013 48 ~)

(d) HABCES ) vy 2 I FEE (1993 4 ~)

(e) FEEHBHEMYE HFEZARX £8 (20114 ~ )

(f) 778V — - RXTA—2W%E4 (2018 4£ 3 A 14 H-16 H, REEARKE) B X O
(2018 £ 8 A 3 H-7 H, REEAKFEREE L I F—1nN D R) %&£

(g) TEX DT /NA AR F AN dviout DRFEE ¥R — bk (1990 4 ~ )

(h) EBEh, B RS ¥ ORI bbb B BUETI 50 SO TR O 72 8 O
AWMLY 2T 1 Risa/Asir DT A 75V DOFAFEE K (2008 4 ~ ) |
http://www.ms.u-tokyo.ac.jp/ oshima/index-j.html

9. ZODfth
9-1. RHAEZOHNBELES
(a) WFZEREH « HAZPMIRE R Ase s Bt (C) GRER S 18K03341)
SR HAR « SEER 30 4R ~ K 34 4R
W2 3RRES, « Tl 2 DA% F O 72 BTy R R o i
i FefiRkE
(b) WIZEREH : HAZAMRMSBIZAF e E  FRsE (C) GRERERS 18K02948)
B2 « SERR 30 4R ~ SRk 32 4RE
WS © 3D T v R &2 WA BMIER Y AT LDORFEL X2 7Ly b
U7 BHEDHKE
ffFge s



5 FE (KAMISHIMA Yoshinobu)

1. AR
WD & HBFMIFR LT WS,

o HETT 4 ANELOFERR L RE LWL D DIRIL ) — < U ERRIKDEE
CHRERRRE 7 7 A N—IZE D) =X VEHIEARD R T — DG & .

o 4 tHZEM H" E®d Exotic NA 8—7 —F —E[& (HyperKéhler metric) D17
fE & MEE.

o VN NIFEEIERE 4 REMEDO DI, 2282 bEFREEIERIE T —
7 — %A D M.

The following are the subjects of my research.

e  Structure of Isometry groups with radical, and aspherical Riemannian man-
ifolds with large symmetry. Classification of infra-solv tower of fiber bundles.
(Isometry groups with radical, and aspherical Riemannian manifolds with large
symmetry, Part I), [arXiv:1810.00228v1 [math.DG] 29 Sep 2018.]

e  On the existence of exotic hyperKahler metric on the quaternionic number

space H". (On complete hyperKéhler manifolds with compact isometry group.)

e (i) Isometric classification of compact locally homogeneous aspherical Sasaki
manifolds.
(ii) Isometric classification of compact locally homogeneous aspherical Kéahler
manifolds.
(iii) Classification of homogeneous Sasaki and Vaisman manifolds of unimod-
ular Lie groups. [arXiv:1810.01095v1 [math.DG] 2 Oct 2018]

2. BRMX
[1] K. Hasegawa, Y. Kamishima, Locally conformally Kéhler structures on homo-
geneous spaces, Progress in Mathematics 308 (2015), 353-372.
[2] D. V. Alekseevsky, V. Cortés, K. Hasegawa, Y. Kamishima, Homogeneous lo-

cally conformally Kéhler and Sasaki manifolds, International J Math. 26 (6)
(2015), 1541001-29.



[3] Y. Kamishima, Infranilmanifolds which admit complex contact structures, Eu-
ropean Journal of Mathematics 1(4) (2015), 746-761.

[4] K. Hasegawa, Y. Kamishima, Compact homogeneous locally conformally Kéhler
manifolds, Osaka J. Math. 53 (2016), 683-703.

[b] S SE, Wa BUARH (REEEOED BEE) | 559-560, ¥ HEE, 2016 4F.

[6] Y. Kamishima, On quaternionic 3 C'R-structure and pseudo-Riemannian metric,
Applied Math. 9 (2) (Special Issue on Riemannian Geometry) (2018), 114-129.

3. OEERRK

(1) Survey on spherical C'R-structures and related geometric structures, Workshop
on Geometric Structures, Hitchin Components and Representation Varieties,
KIAS, #[E (V7)v) | 2015 4 10 H 20 H-24 H, &##.

(2) On unimodular homogeneous Vaisman manifolds, fundamental groups of locally
homogeneous Vaisman non-Kéhler manifolds, The Geometry seminar at the
University of Hamburg, K+ (N> 70027 2015412 H 14 H.

(3) On quaternionic conformal 3-C'R structure on (4n + 3 4+ 3)-manifolds, The in-
ternational Workshop “Quaternionic differential geometry and related topics”,
BEROKLTKRF, 2016 9 H 7 H-9 H.

(4) Homogeneous Sasaki manifold G/H of unimodular Lie group G, Sinica-NCTS
Geometry Seminar, Institute of Mathematics, Academia Sinica, & (H4b) |
20172 H17TH (2H 14 H-21 H) .

(5) Smooth rigidity of compact aspherical locally homogeneous manifolds and Ap-
plication to Geometric structures, JNU-KAIST Geometric Topology Fair ([ ¥
Witk z) | EE (FMNE) 201746 H 12 H-16 H.

(6) On locally homogeneous aspherical Kahler manifolds, aspherical Sasaki Mani-
folds, Toric Topology 2017 in Osaka, KPxisz K%, 2017 4 12 A 11 H-15 H.

(7) Locally homogeneous aspherical Kdhler manifolds, Differential Geometry and
Topology Seminar, NCTS Mathematics Division, &4 (&dt) , 2018 4 3 H
22 H.

(8) On locally homogeneous aspherical Kaehler manifolds, & 8 [FI/KF & fil & I F—,
TR TP, 2018 4E 5 H 25 H.



(9) Locally homogeneous aspherical Sasaki manifolds, 2019 Taipei Conference on
Geometric Invariance and Partial Differential Equations ([EE#F5EHEL) |, In-

stitute of Mathematics, Academia Sinica, 5% (&4k) , 201941 A 11 H-14 H.

4. E=H
(a) ZbywravwreIr—1: BEOWHE RAEFER 1 F4, HERH)
(b) 7Ly raxrvIF—1I: RES - REE (RFRER 144, »ERE)

(

(d) RAEBCE B« AARZE (BE B 2 44 SR E)

(o) MMELARECE 11 : AFRHGIL I, A 72, Jordan BB (R RCERL 2 4Rk,
HIERE)

(f) MDY —BHHET  MAZERO ST DY B GRFRCER 3 44, SEREH)

(@) FHDU—KMHE T : AHEHORE b C—RE GERECER 3 4, BIREE)

(h) $¥t 3 — : MR ORFRCER 4 4R, ISR

(i) ST TV : 2 & SRR, SRk D FE (MR R B, RN
BHE)

)
)
c) RIMIBCE A ¢ BEAEZERD CBROPRUERE 2 4, BEURER)
)
)

6. MR —ER
(a) zbMath reviewer (2011 ~ )

(b) Japan-Taiwan Joint Conference on Differential Geometry, Scientific Committee
A= (2 F4)

8. THTIvIEYSH—

(a) BHEWF%EE (FiE) : Oliver Baues ##% (Fribourg X% (A4 X))
FEUEIAR - 2017 AE4 H 24 H ~ 2017 £ 5 H 26 H (21 HIA) XU 201746 A
20 H ~ 2017 % 7 H 13 H (20 HIH)
72N % « [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry | (2B U TR FH K O AR FIZ TILFEFSE O 72 DFAE.

(b) BEEHIZEE (@) : Oliver Baues #4% (Fribourg X% (A1 Z))
B : 2018 4E8 H 20 H ~ 2018 £ 9 A 17 H (28 HIE])
72N % « [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry| (2B U CTHRFEIFED 7=, F & U THE KT THFZ.
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9. ZDAfth
9-1. RUFEZEDHIBESES
(a) WFEREE « HAZZAMHRELSRIZAFEE EEFsE (C) BRERS 15K04852)
WSS « SRR 27 4EE ~ SRk 29 R
WHCERES, « RTEEZ AR DIET — T — kg & ) — 22 Hfe /R
W
(b) WFZEREH : HAZPMRE BRSBTS (C) ERERS 18K03284)
WFFEIfE] « TRk 30 4REE ~ Sk 32 FERE
WHPCERES, - R ) —BHER L a2 82 RSB Y — < v Rk O 8
i

W

9-2. XI4H5EE
(a) HARE AL
(b) 7 AV AREALE

=1
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NAKRE EF (KOGISO Takeyoshi)

1.

o
(1)

RRE

fili 2 D REU, B LRI RICE — X BB e KN 2 — @O MBEL, & &
ONEDOHERNMMEZRTLVWIREKRTEETHS. TOE— XHEKOF TR FHLE
R HEARR RS DIFY) = v DX — 2K TH O, XL VWEHBEA 2T, 20D
FOBLELVESEERN 2T L%, K0 —BibInz¥—2BEHISHETH
ANAIREINTREZY, BIEETT, ZHAOEERDO 7 — V) T AT 5 4
FAND—ALICEE L T, BB R 2 MVEMOHENAZERZ RV THIZIX, 20
FIEPHONT WA o 7z, THICEE LU T, fil, (E#ESCA K E OILFIMZEIC &
0, BHEEAR S MVZEBOMNAZERTIRARWELIEATEL WSR2 A7 34
2R  RERNTRERR U 72, 251X Clifford BROEBREH S/ 5N B0, ZOHRE
DHITL RV VEBERZ 72T 2HAL LTI 22022 TH%¥E
THZEIWTHIIL, ZOEMD Y 5 AT k% i EBANEERE SN DD2H D,
Z 5 & Clifford BROHEGERAN 7 «+ — NN ZHE S, X 51251, homaloidal %
HA DML H homaloidal ZIHA & 72 0| ffb &\ S BAEIZATRE T 5 € — X BIEK
EEHL, TOEBEROHRAREBLINTWS.

A HI cluster fREXLD E TV & W THHEFE A H KNI 5 Kauffman bracket
%IHR, Jones ZHAAZRETIHBELV VYR RRAL, EoRIIEHE2EREFTH
5. ZOMFEFMAHBALKE OIFEMILTH D, £/, HE L TW5EKRFEEAE
DOWFET =L UTHRELTWS. ZOMEDHE L LT, 215 OBMAHX SR
N oo N EREHABEI 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

12



(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. BRERBX

1]

[3]

[4]

[5]

[6]

T. Kogiso, Castling transforms of prehomogeneous vector spaces and Markoff
numbers, Proceedings of the 8th. International Conference on Nonlinear Anal-
ysis and Convex Analysis (2015), 271-287.

H. Ishi, T. Kogiso, Some properties of spaces associated with sub-Hankel deter-
minants, Analysis, Geometry and Representations on Lie Groups and Homo-
geneous Spaces, Seminar on Mathematical Sciences, Keio Univ. no.39 (2016),
83-94.

T. Kogiso, F. Sato, Clifford quartic forms and local functional equations of
non-prehomogeneous type, J. Math. Sci Univ. Tokyo 23 (2016), 791-866.

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, to appear in the 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.

13



3. OEHRRX

(1)

(2)

(9)

(10)

(11)

(12)

Clifford quartic forms and local functional equations, Analysis, Geometry and
representations on Lie Groups and Homogeneous spaces, Marrakech, Morocco,
2014 412 H 8 H.

Representations of Clifford algebras and generalized Hurwitz Problem, Work-
shop of Deformation of discrete groups and related topics, % B KFKFHi %
TCECRRLARFZERE 309 S, 2015 £ 2 H 18 H.

Local functional equations of Clifford quartic forms and homaloidal EKP poly-
nomials, Lie #5f - RILiw L I F —, HEKFPRFHEBORRIAZERE 122 2%, 2015
5 H 26 H.

» BFED generic catalecticant @ Legendre 2t & b-B#, KRV —2 v a v 7,
SN VWREEEFEH 2 Y & —, KT, 2016 4£ 1 A 10 H.

Local functional equations of non-prehomogeneous type, International confer-
ence “Geometry, Representation Theory, and Differential Equations”, Kyushu
University, Ito campus, Institute of Mathematics for Industry, 2016 4 2 H
16 H.

AL OB NE DR &, WAl D BIEEE X, BHAE R 7 NIV O 5 g L £ D
i X F—, I RFHE SAULFE, 2016 4F 8 H 24 H.

A OB E M D EAR &, AL DBEHENX, BHFE Y I 5 —, BRMHRZHEEN
14 5F, 2016 4 10 A 22 H.

Local functional equations associated with the polarizations of homaloidal poly-
nomials, JMM workshop, k8 KR¥ZEHEFHHTF ¥ /82 5 SAH 2016 4 11 H
26 H.

Unimodular #£(Z3 % Lagrange O &M D & 2 DAL & <)L 3 7 5 O,
KB — 2 v ay 7, SN VWRREEYE Y v & —, K, 201741 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 ILOR AR AE B121, 2017 42 A 14 H.

SL(2,7Z)-diamonds D\ DRDIGHIZDWT, T EAFFEES 175N & %
DA, %R REL STBEERIZEARERL, 2017 423 4 30 H.

Homaloidal ZIHDMALIZ (S 2 RATBIESE X, 5 56 IR EGR - BRI &
s VRO A, BREOKLTRE, 2017 48 H 22 H.
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(13) 3 IRITHHAE R Y MV OFIE UAHE» 5158 5 N5 FECHSHA & 2D uH, i
S TRISE R MVEMOSEE Z O] |, MEXZHE L, 2017 F£ 8 A
24 H.

(14) Conway Coxeter Frieze (2[4 % Kauffman bracket ZIHN, fsitEa [FOH
DT X, BHZ TR, 20174 12 H 24 H.

(15) Recipe for making Kauffman bracket by using cluster algebras of A, B, Z¥iig
T—rvay 7 BEHINHWARE 201841 A 7 H.

(16) Recipe for making Kauffman bracket by using cluster algebras of classical types,
I EPITIRGEES A DR | i BRF L U BRI A SR, 2018 4F 2
H 14 H.

(17) 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.

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

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

(20) 7 7 A2 —RE, F5OH, BHIER 7 MVEMOEEINRFET > E 2 HIEL T, 5%
e THHIEANZ bVZER & 2 DJEE] |, WEKR, 2018 4 8 H 27 H.

(21) Snake graph, Conway Coxeter 7 V) — X, HH#& A H O BE£%, Knotting Nagoya
2018 [Conway-Coxeter 7V — X HFHAEAH | |, A ET¥EKRY, 2018 4 10 A
20 H.

(22) Cluster algebras and Knot invariants, Meeting of number theory, ring theory,
Hopf algebra theory and related topics, & L& E M7, 2019 42 A 22 H.

(23) MM EHEOCHZHA, KRBT —2 > 3 v 7, M KRZEFEF v >V 2019 4F
3H 12 H.

. BE

FRELRES: 11 - O 8ERE 2 4, ERIE)
RECFEME - A EARE 2 454, BERH)

RECE - P BUERE 2 454 BERE)

BRI & 2 ARBCE - O EUFR 3 454, B IRRLH)
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(e) BFY IF— (B HEr 4 84, nERE)

(f) &N 1 RBGR AR (BRI S, EIRRE)

(g) BFamUiHeE - (PR I, HERIE)

(h) #EEs:  GRBRZIRZIERZERL, X, EEESUEZE)

(i) Elementary Mathematics A : GRBURFREEH ZHE AN ROHEE)

5. &L
(1) =dm KK (MIWA Yuta), Conway-Coxeter Frieze (Z{FFid % H HA& A HK D
Kauffman bracket OMHEEIZ DWW T

6. WAMAY—EZR
(a) MathSciNet reviewer
(b) Elie Cartan Institut de Lorraine (0L —X K¥T ) — - HL & > @S msein)
WS, 2018 43 H, 7 H.
(¢) Hopf algebras and Related Topics, Yokohama Publishers, 2019, #fifE+#

9. ZDfth
9-1. RIIEZDONBELES
(a) WZEREE « HAZPMIRIE R AAZe e S (C) GLER S 24540049 )
WFFEHIR : 2012 FEEE ~ 2016 £ JE
Wr7eE s - RATREBEE R 2 572 3 2 HA BT 2 22 M OB O st
WgeRKE
(b) WZEREH : HAZAMMHRM SR A se e e (C) GREEFS 17K05209 )
WFZEH - 2017 4R ~ 2021 4%
WoeiE s - BB R % 7z 3 2 H A ORI 1 D%
reREHE

9-2. BIFMEHE
(a) /INRE f%Z, Homaloidal 2 IHA DML (TS 2 R ATBIEE X, 25 56 [ 2L
i BRI A S VR LG (2017), 83-100.
(b) /INAE %2, Conway-Coxeter Frieze % i\ 72 A Hi& A H KX D Kauffman
bracket ZIHA DGR L >V, MizEa THOHOHY X) HEE (2018), 91-
108.
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9-3. HEMRXPE
(a) INKRE EH REOHL DOMONIHFTIIAOSNE HLHHBERYL, TOH
MEUTOEERRIZOWT, Bl K P ARBUBGRRELZESE 1 & 15 (2017),
10201024, ZUMGERAE SR - TRk,
(b) /INKH &%, HAK BH, hi bk, KE —F, 77717 7—=V71tkd
BT & GBIz B3 5 7 o4, B K EBCE R BURGERACESE 1 & 1 5 (2017),
1107-1115, 2R SR - T2k,
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=L BEF (NISHI Haruko)

1. ARBE

Ak I a7 —22EORMEEICET 2R e T o FIZ, A& Y - VHIDE
VaTAEME, fhE LoMRERAE2E D227y REEOEY 2 718 LTL
SR BBRM O[O NDBMAMEDOHES L UOZOMEOMIHZEHK L LTV,

FEFEMHERDO X 1 & 2 27 =2/ DWTIE, 2RICERIE LD~ — 7 i) & SR B
DEA—7 V)Y FEEDEY 274 ZMEDFA—FIzLD, 2—2 )y REMHFEDOEY 2
74 B EIZARICE 2 HBERNOERIM L U TORMMEE % DT KE #—K (K
BoRZF) & DIEFEMIETHET WD, AEEILZ OBMREE % 2D 2 HRF R OMA T —
R 28 D FATHEE 12 DWW THIE 217 - 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 Euclidean 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. FERMX
(1] Bk 1, @il B7, LB &%, BFERHCB I 28ELZEOHEEIZDOWVT, I
VR FECF RO 1(2) (2017), 1098-1106.

3. OFEHRRK
(1) Bk Eoax—2V v NERERMOEBEE RO/ ZITOWT, MgEkEa [V —< v
B S B LA 57 ) | R R BB R 2 e R B F v > N X, Aug.
27, 2014.
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(2) Polyhedral structure of the moduli space of configurations of points on the
projective line, Computational Geometry and Topology seminar, 7 1 —> X Z
YRKRE, TYVARY A=A KFF 7T, Feb. 2, 2016.

(3) Polyhedral structures of the configurations space of points on P!, #5842 [k
FaYy—rarva—x2016] , FkHT, Oct. 29, 2016.

4. #E=HE
(a) ZbyyavreIr—1: E£E5L56 KEHNEAR 1 4L BERH)
(b) 7Ly yaxyvtIF—11: AEBGREIEE REHITBCER 144, BMERHE)
(c) $fa?f - ghis - dhmiam GO HRTEUARL 2 424 SEIRRLIE)
(d) #frEfseam 11 : ZRRIK, X2 NV, T2 VIV EATBE), dhR (R EER
3 AR EIRRLH)
(e) NARTY—FrRlFER 1« HARE, #iEZEM GREAIEFR 3 4, EIRRH)
(f) RO Y—FREEH I : dEoY—in GREHMBER 3 44, #INRH)
(g) BUFELIF— iR VU by, SAMEED 2 2V — 7 (RREHITEARL 4 4, &%
ERLED
(h) B PREEm 1 — IR, ST (FLPpre R % #IRRLE )
() BERIHE (ELHcisdr o) « EhR il e, 4
ERE)

6. MAFRY —E2
(a) THRIEABRAREREHEERLE
(b) HARCEA T LIRS E AR RE S

mn

A
HE

v

8. PTHTIvIEYH—

(a) fHEEAEZEE (FJ@) : Francois Fillastre 4% (Université de Cergy-Pontoise (7
5 VA))
FERSRT - 2018 4E 10 H 21 H ~ 2018 4 11 A 11 H
ifFEN % - He gave talks at the topology seminar of the Graduate School of
Mathematical Sciences, the University of Tokyo, on the title “Co-Minkowski
space and hyperbolic surfaces” on 23 Oct 2018, and at 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.
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9. Ttk
9-1. HABEZOHNRESES
(a) WIFEHEE : HAZMIRESBIZAFEE S (C) GRER S 17K05225)
ISR - SERR 29 ARREE ~ K 33 AR
a4 - il Lo FRERAM E -2V y NEEEDEY 2 7 1 2l D% L
=
AR E

9-2. WHEE

(a) HABEAAE
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TE &% (TSUCHIYA Takahiro)

1. ARBE

(1) NTy b Y—=b2ERLEY =T 127 - 7L TY XLIZEND R A
WZOWTHIEREL TWA., ZDY —F 4 V7 DT, H25 A2 OB»ENS.
Z ORI T BN R )46 % BEulerian 046 & MR, Bz, REVDH 254D
Eulerian D& FDE—A Y hOEBEHEZHRATNS.

(2)  Eulerian 276 13 BEEEIRER AT T H 2 53, HEI — B0 A1 L7253 D iR D
D534 & BE T 2 728, IERLA A O BLANEH O R B CHEH IC RV E ©fF
bhd. TOZeEFALT, RERELIERIBEZNRMZERTET7LTY X
LEZERELTWS. KRz, DM OEMEBICH I 2L B2 EKT5-bD7 LT X
LIZDOWTHHE L, ZOMEwMNERZHSMIZ LT WL,

(1) T 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. KR
1] LR &%, i &K, ERINIHEN S Wz EE R 57 — X2 2808 RIRE TV
HTIxd, [TEIFHRS, 5 41 %, 2014, 1-14.
[2] T. Tsuchiya, Eulerian distribution with a missing number, Josai Mathematical
Monographs 8, 2015, 85-95.
(3] b kA, LB SR, BTEARE & THEIE T VIZB T 2 RRN T X — ZHEE,
FLIRZEBE R, MeAAFSTATRd S, 55 3 &, 2016, 17-22.
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[4] Wi kA, LB @R, IERAR OHE ORI & ELBUERK, ALIRFBER Y, A5
Frfc B, 28 4 %, 2017, 1-7.

[5] A 1, Ml T, R &SR, BERNI B I 2 BELEFEDHEIZDOWT, K
PR AU RHBUERREACEE, 1(1), 2017, 1098-1106.

[6] ik k&, LR S, MM O OIERELEAE R, LR KT, RO
9O 5 %, 2018, 1-6.

3. OEHR

(1) BHEZEBEZGOHMETETNVICBIT 27— NA ST v ToifEdE, ks s,
FURY, 2014 429 H 15 H.

(2) V=5 1 ¥ S BEICEN B MR & T OREL, SRS, A,
2014 4£ 9 H 15 H.

(3) Eulerian distribution with a missing number, Annual Workshop on Statistical
Science and Related Topics, Josai University, 2014.12.7.

(4) HfERRRESR )70 % 08 U 72 Bt BUMER A6 12 U 7208 S SLB D A ik, H ARGHEREHR T
2, B2 BT yRY Y L YT AEEYE R &2 —, 2015 4 11 H 27 H.

(5) BRALELBUZ BT B R —RRMEICBE 3 S #EEH MR, HAGHRREREI 22, 5 30 [
VIRV L BEET I VT, 2016 411 A 25 H.

(6) ERLAR DM OMEHRFEAM & ELBUE K, HAGERGEI R, B3I MYV RY T L,
FIERILESZEERF RS, 2017 42 11 A 17 H.

(7) REDH BT —ZOWAEZT VT Y X AT S MEERRIHER 5, H A E
AR, 8 32 MIRE, INHKREE, 2018 4£ 5 H 27 H.

4. #E=H

(a) IV Ea—RIZXkBHaE : Excel & AWz #igET — 2 ORI - B & 7 — X
(R FH B R 2 4E4, FEHRBLE)
RETEUE T HER MR DA O - fAEAMEER 2 4, FEREH)
MEAHBCE 1T - MR E i & AR (507 - fLRHMTECER) 2 4R2E ) SBIRLH)
WEAHBUE R AGES [ St GRAEFH TR 3 454, EIRRLH)
AT EBCERGES 11 : SIBE 7 L L IEHRERME (REFHATBUER 3 4, EIRELH)
B IF— RS i & ETIOHEIE G (R EHHRTEUAR 4 454 ERIE)
BUsahas 1 b2 A afilr CREmEREBAER, WMERE)

(b
(c
(d
(e
(f
(g

N N~ o
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(h) BUERRSIHHE : B R— I RTXR =<V v 7T AR=piF e Z DA GRE5ER
BUAE W, wERH)

(1) #iats : REREt e T — 2 D E L D - fRNTE GHRIZEBEEM 2R E LR 1 44
RO

6. HAFEF—E2
(a) 2018 £ FEEAHESE 250 4 K 2 5
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PR 8F (NAKAMURA Toshiko)

1. HRBE

MR HRER, & 0 LB ARADRERMELRTHS. 20 o0 HERX
DIRD EM I E WL B 72 &% HEROBUEDPSTARD Z L IZHlIkE2Ri>TW5. &
WL, RO &S Rfifise 217> T\ 5:

(a) FAZHIDSER O SEDMEFE AT 5RI2 DN T, Tl s DAEIER LM B & OE
EEEHERENR, BONEEREZNTFE—RZ —ET VP AWLERIGE T VR Y, £
F8 % DR T RO BEARENT IR U 72

(b) HERENHRIE U752 FiD T Vv F 2 AZMEF NI OWT, ROEMMEE L & %
IZHFEIRS S F 0 &2 S AREIHE & DBARZ IS 2T LT

(c) M7 LD ARRNDHHR, BLC, o b - KUF IR 3IFEHERODHZ T 5
2R, BRI E Uizir 7 a y MO ZE . —EEE R U .

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 some 3-component competition models on
a lattice and study the stability and uniqueness (up to time-shift) of travelling

front solutions with monotone profiles.
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2. BRMWX

[1] T. Ogiwara, Convergence results in order-preserving dynamical systems and
applications to a molecular motor system, RIMS ##%%#% 1881 (2014), 43-56.

[2] N BT, BRI & FERMEZ O < o T, W R E R 1(1)
(2017), 1057-1076.

[3] A 27, Ml 1, LB &K, BFERHIB T 28UREEFZEDHE I DOWT, I
PR A ECA RO EE 1() (2017), 1098-1106.

[4] 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.

[5] 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. OEEFER

(1) #RBRIZBT DA FTURZ—=IZOWT, WEHE T 075 LEHT — 2
Ya vy 7 REBMESG O OB  REE AR ORIEIZ I Tl |, b
K, 2014 2 H.

(2) Convergence results in order-preserving systems and its applications to
reaction-diffusion systems, The 10th AIMS Conference on Dynamical Systems,
Differential Equations and Applications, Madrid (Spain), 2014 4 7 H.

(3) BERNTARAZ L 2R 2 R0 H 5 TV F = A X BT IO OMOFHEZEE), 2015 FRE G
RBUEA R E S, SR ART, 2015 F 12 A, with Fik S

(4) Stability of traveling waves for cooperative systems on a lattice, it I F —,
32 RPIRNSF LR M R &2 I - — U R, 2016 4 8 H.

(5) Stability of traveling waves for a 3-component competition model on a lattice,
WHis THELCHR SNSRI SR |, IRBRT, 2016 £ 8 H, RAX—

(6) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, 2017 4Ef& JMM 7 —2 ¥ a v 7 TG AN | ¥
PER, 2017 4F 11 H.
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(7) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, ZH LHEKFZIZB T2 HERNI > —, ZHT %
K, 2018 4 8 H.

(8) HERTIZHMAT L 72 5% % R5 D Deitchman € 7 )V O DZEEIZ DWW T, 2018 FREIEH
Bera R ES, AR, 2018 4 12 H, with Sl #75.

4. EEH
(a) BAFERY 1 1 Z2HEBOWR S RFBCER 1 44, BMERIE)
(b) iﬂzv&fﬁc*xéﬁﬁﬁ Maple (2 & 25> G BAR 2 4 EIRBLH)
(c) W HreGa « HMo ARG WM ARG OF R 3 44, EIELE)
(d) BFEEIF—: Wariftlezolnl ORFBFER 4 448, wERE)
(e) fRMTREM 11 : M AR, 207k (FREFZeRBUE SR, S IRRLH)
(f) BFamsere « Mo HfRR ol sk, wEeERE)

5. 8w
(1) #2 BA (KITOH Yuta), BEEH 1+ EORGRILEY 7 b Maple &
—a—7I)b

6. AR —EX
(a) BMELY 7 b Maple i& M ORI & A5 (2003 4F ~ )
Maple Af] http://math.josai.ac.jp/~ toshiko/maple/maple.html
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BkH EX (FUJITA Masahiro)

1. AR

BPEMETOY I 2ab—Y 3 ko T, bR H AL A 7 = X L Ofii % B 4

LTWS. INETIZAY AT = VRHBEERMR OB AT T Ve L, Th 2L
THRFDBIEOBMAEZIRE 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. BRIMWX

1]

[6]

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.

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.

K. Akamatsu, S. Kanasugi, T. Ando, O. Koike, M. Fujita, S. Nakao, Mesoscale
simulations of particle rejection by microfiltration membranes with straight
cylindrical pore during pressure-driven dead-end filtration, Journal of Chem-
ical Engineering of Japan, 49 (2016), 452-459.

M. Kubo, R. Ishibashi, K. Sugioka, T. Tsukada, O. Koike, M. Fujita, Exper-
imental and theoretical studies on compressive deformation characteristics of
particle aggregates in water, Powder Technology, 287 (2016), 431-438.

M. Fuyjita, O. Koike, Y. Yamaguchi, Direct simulation of drying colloidal suspen-
sion on substrate using immersed free surface model, Journal of Computational
Physics, 281 (2015), 421-448.

B EOK, M (A i sk, MRk« KB 52, fl) | 0k - 8B40 - il Bt &
Wl 7277 VAT A RlE (2014).
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3. OEHRRX

(1)

(2)

(7)

(8)

9)

H AW A B 2 RIEER T/ K1 D3 HL - FEEFENIZ B9 R - AR
Ve D82 B3 2 BUBE AT RRGT, 2018 FEAL R PRI K X 54,
FKH, 2018.9, with SHH fH—EB, AR B, ALR RS, R A, BH L, /M 2,
JRE e, B HESC.

EIRE T /KA 3 BOR D BRI S F /K- RS TP s R O BE et HAR
I IV I AMRE I BKEY VR Y LEHESE, 40E, 2018.9, with Af£4
IR, AR, &S OKER, FER] A, BKH BER, N, RE e, Bl HESC

VIR ARFE TR S RIEHT T/ W DREIE T bRE O BB g, 55 55 ol H AR(E#
YARY D LGEEHEEE, AR, 2018.5, with R B, @6 KA, ALk IER EE
A, BH R, N &, JRE M, BT S

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.

TEIRARFE L S RIEHMERT T/ N F ORERICB T 28l I 2L —Y a3 v, b
TR 49 MIKEREHE R, A0 E, 2017.9, with & A8, iR =, AL
1B, FER R, BKH R, ML B, RE W, B SEC

Numerical investigation of dispersion/aggregation behaviors of organic modified
nanoparticles in nanofluids under shear flow conditions, Proceedings of the 4th
International Forum on Heat Transfer, OS-09, Sendai, 2016.11, with S. Usune,
M. Kubo, T. Tsukada, O. Koike, T. Adschiri.

T T A RHIZ BT 2 GHIERIF /K7 D E - BEFEICET 2 8EY I 2
L—Yay HREI Iy 7 AMRE 29 MIMRKFEY VRY T LR SCE, R,
2016.9, with Aff IER, @R &, BRI K, N E, BI5R HESC.

WRRIZ BT 2 AR BT EEL I8 A N EK ORISR0 B3 5 #Ui
YIab—Yay, FE 28 FEAAZERA SRR 2 XE, M5, 2016.9,
with mifE KRHER, #AR B, LR BRI IRKE FEE, N &, Bl HE

GRERTS /KT 2 &0 T/ TIRD 3B - BEEZEF L S TIT L Ao Y — Ktk o i
vIialb—vay, BE3EHRMMEEY VRY Y LHEERCE, KK, 2016.5, with
WA B, LR IR, IR R, AR fE—, Nt A, Bl S

28



(10) Behavior analysis of coating layer particles during drying and practical compu-
tational simulation for the design of liquid foundation cosmetics, Proceedings

of IFSCC Conference 2015, Zurich, Switzerland, 2015.9, with K. Hasegawa, A.
Nasu.

4. #E=E

(a) FHAEREET : WAKIZOERE GRARIFHTECAR 1 484, EIREE)

(b) BHERVE 1T : AR F DO HEARFGRER & BUEGHEIED I AR HHTEF R 1 44,
EHRRLH)

(c) 727 IV 2 IA : Linux %Y F, vim T7 1 2D/, FORTRAN 2 &5
7a 77 LMER GRARBHITBUARL 2 484, JEIRLH)

(d) 78275 IV 1B :emacs TT « XDV, Ci kb 7827 F LMERK, OpenGL
ZkBavVa—% 275710272 GREMMBER 2 £4, #REBH)

(e) W FHEUERRAT 1 2 AR E D EA SRR DOFEHUL AL BHEFH R T VT X4 (]
AR 3 AR, ENRLH)

(f) I FBUERRMT 11 : AR FORASEROBUEFR 71 77 LEk Gl AT
B3 A, EIREBLH)

(g) HFLIF—  FELEMBEMARHL 2ROV Ialb—Yay - Y7 T
DFFE (RRBIFITER 4 4248, BERH)

(h) BERRFARER 1T : WA A ICBE T 2 i EFE OGS (FLARREBUA I, IR
BHE)

9. ZOfh
9-1. RIFBZDHRELRES
(a) WFSEREE : (B &% & o 3ERp%
e AR - 2015.4 ~ 2016.3
PR RATEISRRE DY I 2 L — 3 VO BR
RIS & LTSN
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ZH ## (YASUDA Hidenori)

1. ARBE
(1) FERREWHRICH T DAL AN AT — L2 R L, MBS, 58E LS Ik
HHEOYIalL—YaryaICEAL TV,
(2) EESBHBOLFEMIEE & B, @REE Y 7 VT v A/H5NT OERNE TV
ERIFEL, BATMEOZODY I ab—ya VIZEHALTWS.

(1) I developed an invariant finite difference scheme for nonlinear hyperbolic
systems, and applied the scheme to simulations of phase separation or wave
phenomena with dispersion.

(2) I developed a within-host model of high pathogenic influenza A /H5N1 with
medical researchers, and applied the model to the simulations to protect the

spread of infection.

2. BRMX
[1] Yasuda H, Kawachi S, Suzuki K, Simulated pathogenesis of severe acute respi-
ratory distress syndrome and leukopenia induced with influenza A /H5N1 virus
infection and its treatment with immunoglobulins, Josai mathematical mono-
graphs, 9, 2016, 89-104.
[2] ZH S Al VTV T U YRITORA N T F Y A HARRIT AR P25,
Vol.14, 2016, 32-35.
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(1) Simulation of influenza A/H5N1 in host, EASIAM2018, Tokyo, Japan,
24/Jun/2018.

(2) Low order finite difference scheme of Green-Naghdi equations, EASIAM 2016,
Macau, China, 21/Jun/2016.

(3) A/H5N1 1281 5EIiE ARDS & leukopenia ¥ I a2 b —¥ a v JHABAICE T
2ETFV Vv Iab—vavy—osvay 7 R UREKY) | 2015/12/20.

4) AV ITNZ T T VAREGERITY I alb—Yay, 45 ADCHY VKRY D
L, B (FERREZET O 7 REAE IR ZERT) | 2014/7/5.

(5) FRIA VTN T U FHAFORA LT F YU VA, HARITEERES, S5 (E 4
DUy s RAEMERE Y Y R —) | 2014/4/19, R,
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TaMo 5] HE GRRERME) |, 2013/10/23, 87k,

(7) Simulated pathogenesis of influenza A/H5N1, The ninth East Asia SIAM
Conference and the second Conference on industrial and applied mathematics
(EASTAM-CIAM 2013), Bandung, Indonesia, 19/6/2013.
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M #—BF (YANAGI Kenjiro)

1. ARBE
BTEHREROMEIT L — Y —@EPEE ORIV FIIKRDONDE LS I
o CE 7. {ERDBETIEY v/ VOBERERTHITH o720, BIETIET I %
TR U 720 %L ROV OHERAR P BEIZ R > TWDS, FHINA ¥RV TPy alb T a4 v
= DARREEMERBRIIREIND & 5 ITBHEPIE ARG E IR RENTERVWI &
2o, HHTIIEHINTWAEEEZERMT I L EMBETH L. ZOMETIIRHEE
PERAMRICHE M Z H T, JERP L2 HIEL TV, BlEEY L LU CEEE L L — R
COBEBRRANE o CEBICKEINL IR ENEONZ, £V I — MRYHEE I
M3 2 e BBEFzicEonz. ThIETLVI - EFHFORBIIHET DL
DEEbLND. X5ICHEOREEEBRIZEEH LU Bz ilarz. 20/ L L5
T HUVHERRZ HNTHEON TV, &I L —RAZIRL 72 EMRE G2 W
FLUOAREEEMRZRERLL, 5BO—RILI—D2DEE 5 2 72,

Some kinds of uncertainty relations are one of the main important subjects in
quantum information theory. The Heisenberg type uncertainty relation is generalized
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 in-
equalities. We give a generalization of relation between fideity and trace distance.
Furthermore we try to give several sum types of uncertainty relations including Heisen-
berg/Schrodinger trace inequalities. Finaly we try to extend the trace to the tracial

positive linear maps in order to give new uncertainty relations.

2. BERMX
[1] Kenjiro Yanagi, Non-hermitian extensions of Schrodinger type uncertainty rela-
tions, Proceedings of International Symposium on Information Theory and its
Applications (ISITA2014), 2014, 163-166.
[2] Kenjiro Yanagi, Generalized trace inequalities related to fidelity and trace dis-

tance, Proceedings of the Seventh International Conference on Information,
vol.7, 2015, 199-202.
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[3]

[4]

[5]

[10]

. B

Kenjiro Yanagi and Kohei Sekikawa, Non-hermitian extensions of Heisenberg
type and Schrodinger type uncertainty relations, Journal of Inequalities and
Applications, vol.2015, no.381, 2015, 1-9.

Kenjiro Yanagi, Non-hermitian extension of uncertainty relation, Journal of
Nonlinear and Convex Analysis, vol.17, no.1, 2016, 17-26.

Kenjiro Yanagi, Generalized trace inequalities related to fidelity and trace dis-
tance, Linear and Nonlinear Analysis, vol.2, no.2, 2016, 263-270.

B —BR, b L — AREAD S R AMEENRIR, BERENT IS aR5E 5k, vol. 2041,
2017, 175-183.

Kenjiro Yanagi and Minato Tomonari, Generalized Schrodinger uncertainty re-
lation associated with a monotone or anti-monotone pair skew information,
Journal of Nonlinear and Convex Analysis, vol.18, no.8, 2017, 1547-1561.
Kenjiro Yanagi, Some generalizations of non-hermitian uncertainty relation de-
scribed by the generalized quasi-metric adjusted skew information, Linear and
Nonlinear Analysis, vol.3, no.3, 2017, 343-348.

Kenjiro Yanagi, Sum types of uncertainty relations for generalized quasi-metric
adjusted skew informations, International Journal of Mathematical Analysis and
Applications, vol.5, no.4, 2018, 85-94.

Kenjiro Yanagi, On the trace inequalities related to left-right multiplication
operators and applications, Linear and Nonlinear Analysis, vol.4, no.3, 2018,
361-370.
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(1) Non-hermitian extension of uncertainty relation, The International Conference

on Nonlinear Analysis and Optimization (ICNAO2013), National Sun Yat-sen
University (Kaohsiung, Taiwan), 2013.12.20.

(2) Non-hermitian extension of the Heisenberg and Schrodinger uncertainty rela-

tions, The Forth Asian Conference on Nonlinear Analysis and Optimization
(ICNAO2014), National Taiwan Normal University (Taipei, Taiwan), 2014.8.8,
with Kohei Sekikawa.
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3)

Generalized Schrodinger uncertainty relation associated with a monotone or
anti-monotone pair skew information, The Fourth Asian Conference on Non-
linear Analysis and Optimization (ICNAO2014), National Taiwan Normal Uni-
versity (Taipei, Taiwan), 2014.8.8, with Minato Tomonari.

Non-hermitian extensions of Schrodinger type uncertainty relations, Interna-
tional Symposium on Information Theory and its Applications (ISITA2014),
Melbourne Convention and Exhibition Center (Melbourne, Australia),
2014.10.27.

Generalized quasi-metric adjusted skew information and trace inequality, In-
ternational Symposium on Banach and Function Spaces (ISBFS2015), Kyushu
Institute of Technology (Kitakyushu, Japan), 2015.9.5.

Generalized trace inequalities related to fidelity and trace distance, The Sev-
enth International Conference on INFORMATION, National Taiwan University
(Taipei, Taiwan), 2015.11.26.

Some trace inequalities for left-right multiplication operators related to fidelity
and trace distance, The 6th International Conference on Nonlinear Analysis
and Optimization (NAO-Asia2016), Toki Messe (Niigata, Japan), 2016.8.4.
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-metric adjusted skew informations,
6th International Eurasian Conference on Mathematical Sciences and Ap-
plications (IECMSA2017), Danubius Hotel Flamenco (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-Asia2018), Okinawa Institute of Sci-
ence and Technology Graduate University (OIST) & ANA Intercontinental
Manza Beach Resort (Okinawa, Japan), 2018.11.7.
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(b) BEEET Va1 (EFZ2EL)  #E L IRABRAOMERDZ TV TY XL EHFULNZ
BT 5 0 2% O BFERE 3 454, #IRRLH)
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BHE)

(f) #¥t I F— RO, e~V bR O8R4 44, »ERE)
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6. MAMHEH—ER
(a) LERBFHEBEABMRRMEEA
(b) WD EREDIERK

9. ZDfth
9-1. RIFAEBEZONBELER
(a) WFZEREE : HAEAMRE SR AAFZEE  SEAFsE (C) GREFES 26400119)
RS2 IR SRR 26 4218 ~ SFRk 29 41
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IO & (YAMAGUCHI Hiroshi)

1. AEHE
JEAr 3 > o8 b AR RN R O AR H e EDRIE D AR NV OMWEIZD
WCDMIZE. F7z, JEr[Hia >Ny N EDOFHFENT IZ 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. BRMX
[1] Measures of analytic type and semicharacters, Josai Mathematical Monographs
Vol. 11 (2018), 27-35.
[2] Quasi-invariance of measures of analytic type on locally compact abelian groups,
Hokkaido Math. J. 43 (2014), 51-64.

3. OEERXR
(1) @RI & semicharacter (ZDWT, 2017 £ JMM 7 —2 ¥ 3 v 7 il K#,
2017 £ 11 H.

4. EH
(a) Zby¥a~xrIF—1: @il &6, #EE RFBER 144, BMERIE)
(b) ZVwvavwrveIFr—1: 84, 564 BE KAEFR 1 EE BERHE)
(c) WAFENF 10 - 2 2R EBOMEL Sy AR 2 454, BERE)
(d) R 1 e — 0 amikic X 2 MBREm (T8 R 2 424 S#IRRLE)
(e) FEMRHT : N_R—ZHIE LIV N— 25y GRFRER 3 4E4, #RBH)
() Bt 3 F— « EZfhr RFRER 4 484, RERE)
(g) fRArFheam 101 : BIERAT 2 D RERE CRAZEMIRRIBUE S #INELH)
(h) BUEEGRSCHHME « & LinsCieE (BPmRl iy s sERIE)

6. AR —ER
(a) Reviewer of Zentralblatt fiir Mathematik
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#8 % (INUMA Manabu)

1. AEHE

(1) VU —REVIETIRPHEI R OYH AL WIS H%Z £ DL D H 50K

+T%é ) —RBUE Y — RECE FER U 72 LRI U WRECR T, fEx MG &

FiEEC D AEEHMOET IV ETLB LW E WS B SRR I N, FA

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

N 7 RER EORB O 217\, A OEELRALZEOHZ EIF7 LTV X4,
BERIZRBLD IR IE A A0 7 IR FEE I 72 E DR &2 T > T\ 5.

(2)  NAARABNY TR, /R B MR, B, EEEER L AHRO S RKREC T
R E O CTEANZRET 2EMTH D, 71— RO L 51T L EHDOE D
2, NRAT = RD LS IZENB 0B 72 WER 2GR & LT, 1470 ATM
PEBRICS 5 HAEEHE, FEEVO NGRELREIZASHHIN TS, Bk, B
FHERAD D W EERN R T 7O —FIZ K o T, BFFEANA A A MY 7 ZAFEEEAN
DRDTEURBIINT Z2X2) 7 1, ARREEUE RN OSSR OB R &
HMARDEF 2 ) 74 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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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. BRMX
[1] M. Inuma, A relation between irreversibility and unlinkability for biometric

template protection algorithms, Josai Mathematical Monographs 7 (2014), 55—

65.
[2] HIAY:, HEEE OFERFEBMRE, WK PEURGRE v 2 —/E B 35 (2019)
2pp, FeH.

[3] HIAZF:, AR E L & BAREEM St OB FHR G, IR KB v & —
35 (2019) |, 4pp, fRHH.

3. ORFEF
(1) WA AR DY T AEEE, FRHR KPR BEMNRR TR 30 £ 6 KR,
PORTA %535, Jun. 9, 2018.
(2) NAA ARV 7 REBF (BRI EFEBT 2H80%) |, FHk 30 4£E MATH * v
VT <EER - HER - BFZES - I%E L MATH, $#83 L MATH, #5137 MATH >,
FHERLKFE I F =T R, Sep. 15, 2018.

4. HBE

(a) MEBCECY : X BT, MlAEEROIEMRE (B0 R 14R2E, EIRBH)
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BHE)

6. IAMRY—ER
(a) ISO/IEC JTC1 SC37 WGH EINEE S £8 (201141 H ~)
(b) ISO/IEC 30136 7B Y =27 haTF 1+ & (201441 H ~)
() NAARA MY 7 AMFEEMEER ZE CFRL 27T FE ~ Pk 28 4£E)
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#M@ BF (UMETA Yoko)

1. ARBE

564 WKB fi##1i% Borel #HI15 (2 3608 % & < Wit ©, SR E SR fifE X o fif
DRIB 2B OFETICBWCTEHTH 5. @k VIV Y = DM O KIS e kEis %
M 5 72 1Z, Stokes FfDFEMREHRE TR E S DHEHNTIA—REZELA VAR Y
b UfRERE LT 5. 2018 FEIE, Lax X2 B DI HFERX D Stokes ] DL % 17
SZeEHMNE U A DDNRVVT 2 BIE (Py)y (] = LILIV, 34) Zifi— L7 Tk
TE, ThoDOe T INF—2REGEL LTEL BRI U ZIERIEY AT L %2 8721
BHILU ([1]), BHUZY AT LR UT, RO 2T - 72
1. 584 WKB i & v 0B ME 2 B O RNORE L RS THD, 1 VARV bV
iR & REIR L 7= ([1]).
2. Lax X @ Stokes #fa] & IEFRIE D Stokes Rfa] D ENZ B T B MR BIR (DO DE
iit, Stokes HiFRDIR/L) ZFEHI L 7z ([4]).

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.
Recently, the research on the higher order Painlevé equations (such as Painlevé hier-
archy, the Noumi-Yamada systems, etc.) has progressed in the exact WKB analysis.
For the higher-order Painlevé equations, we need the information of the Stokes ge-
ometry and instanton-type solutions with sufficiently many free parameters so that
Stokes phenomena are correctly caught. The aim of the research in 2018 is to study
the relation between the Stokes geometry of the system of non-linear ordinary differ-
ential equations and that of its underlying Lax pair. We introduced a unified family of
Pj-hierarchies (J=I,I1,IV,34) with a large parameter and constructed instanton-type
solutions ([1]). In [4], we proved that some degenerate phenomenon occurs in the
Stokes geometry of the underlying Lax pair, if t lies on a Stokes curve of the unified

system.

2. BRMX
[1] Y. Umeta, General formal solutions for a unified family of (Pj)-hierarchies
(J=I,IL,1V, 34), accepted to Journal of the Mathematical Society of Japan.
[2] Y. Umeta, A certain property of a unified family of (Pj)-hierarchies (J =
I,I1,1V, 34) with a large parameter, accepted to RIMS Koékytroku Bessatsu.
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[3]

[4]

[5]

[6]

[7]

8]

Y. Umeta, Instanton-type solutions of Pss-hierarchy with a large parameter,
accepted to RIMS Kokyuroku Bessatsu.

Y. Umeta, On the Stokes geometry of a unified family of (Pj)-hierarchies (J =
LILIV,34), Publ. Res. Inst. Math. Sci. 55 (2019), 79-107.

Y. Umeta, A unified family of Pj-hierarchies (J = I,1I,1V,34) with a large
parameter, BERMENTIAZEATREZEE 2020 (2017), 92-96.

S. Tajima, Y. Umeta, Computing structures of holonomic D-modules associated
with a simple line singularity, RIMS Kokytroku Bessatsu B57 (2016), 125-140.
Y. Umeta, Instanton-type formal solutions for the second and the fourth
Painlevé hierarchies with a large parameter, Journal of the Mathematical
Society of Japan 67, No.3 (2015), 943-978.

Y. Umeta, Multiple-scale analysis for some class of systems of non-linear differ-
ential equations, RIMS Kokytiroku Bessatsu B52 (2014), 283-299.

3. OBEHRRK

(1)

(2)

On the Stokes geometry of a unified family of Pj-hierarchies(J=I,I1,IV,34),
Formal and Analytic Solutions of Partial Differential Equations FASPDE1S,
Padova University, Italy, 2018 4£ 6 4 29 H.

On the Stokes geometry of a unified family of Pj-hierarchies (J=LII,IV,34),
Workshop on Algebraic analysis and Asymptotic analysis in Hokkaido, kg
K, 2018 4 5 H 18 H.

An introduction to exact WKB analysis, Bilateral Mini-Workshop of NTNU
and Yamaguchi University on Mathematics and its Applications, 2 Hifi#i A%,
B, 2017 4 12 4 25 H.

564 WKB fi##1i & 2 @b XLy = GRS, IHOEZRE 2 I+ —, 10
KETEE, 2017 412 A 15 H.

Lax pair % & DML AR A D TSR WKB i, 5 1 BRI EE e I - —,
BRZFKRFE, 201712 H 2 H.

Stokes geometry for a unified family of some Painlevé hierarchies, Algebraic
Analysis in Yamaguchi - D-module, microlocal analysis, summability, 7> ANXD
fadr i, 1L, 2017 45 11 A 17 H.

4 DO Painlevé g % &Y AT LD A~ — 2 ZA%/{T, Workshop on Accessory
Parameters, BURRF EREREL I F =D 2, 2017410 H 7 H.
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(8) 4 DD Painlevé BEEZ ALY AT LD A b — 7 A%, BT FIMBUERI KGR &, H
FOERRLRZE, 2017 £ 1 A 27 H.

(9) 4 DD Painlevé BEEZ GL Y AT LD A b — 7 Zf, EEMTLIF—, IKEX
%, 2016 4£ 12 7 23 H.

(10) 4 DO Painlevé g 2 &Y AT LD A b — 2 2%, REURNT ZREIEES, &
RZF K%, 2016 4F 11 H 26 H.
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E®E —% (HIROE Kazuki)

1. ARBE

REI 7R H D TR RO A HEE R BT OMIE 21T > T 5. ERiFE N XA
ERFE AR RO ARRNEDE Y 2 7 1 M OMK & FEME, €Y a7 1 ERORD
Weyl BETFRMEDRFSE, 2 OFEZ FIWEZEY 25 1 ZHE O ETH 5. R AREE I3
DHEROMERREOGTEME2ZBLTEY 2 51 ZMOLKEHK Lz, /=20
& D AR RRAR DAk % 28 2 5 25T Dl % M IR 5 Z & 2i T & 7

I am interested in irregular singular points of algebraic linear ordinary differential
equations. In particular, I am studying moduli spaces of these differential equations,
symmetry of them as Weyl groups, and a classification of these moduli spaces from
the Weyl group symmetries. In this year, I have studied a deformation theory of
the moduli spaces of these algebraic differential equations by means of confluence of
regular singular points. As a result, I could give examples of deformations of quiver

varieties in which the quivers are changing to another ones.

2. BRMX

[1] K. Hiroe, Linear differential equations on the Riemann sphere and representa-
tions of quivers, Duke Mathematical Journal 166 (2017), 855-935.

[2] K. Hiroe, Ramified irregular singularities of meromorphic connections and plane
curve singularities, Josai Mathematical Monographs 10 (2017), 161-192.

[3] K. Hiroe, D. Yamakawa, Moduli spaces of meromorphic connections and quiver
varieties, Advances in Mathematics 266 (2014), 120-151.

[4] K. Hiroe, Linear differential equations on P* and root systems, Journal of Al-
gebra 382 (2013), 1-38.

[5] K. Hiroe, T. Oshima, A classification of roots of symmetric Kac-Moody root sys-
tems and its application, Symmetries, integrable systems and representations,
195241, Springer-Verlag, 2013.

[6] K. Hiroe, Generalized Whittaker functions for degenerate principal series of
GL(4,R), Publ. RIMS 48 (2012), 749-797.
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(1) Ramified irregular singularities of differential equations and their spectral
curves, BT DFERTE, SR EBERM 22T, 2018 4 10 H.

(2) REFPRIZOWT, Mo AR & £BiGm, MUK, 2018 4 12 .

(3) MILEMD ARADT 728 ) —N_"I A=K —%K->T, 2017 FEHARFRER

BB R 2GR A B R, AR PR, 2017 4E 3 H.

(4) On index of rigidity, Hitchin systems in mathematics and physics, Perimeter
institute (#7%) , 2017 4 2 H.

(5) On additive Deligne-Simpson problem, Representation Theory of Quivers and
Finite Dimensional Algebra, Mathematisches Forschungsinstitut Oberwolfach
(KA>) 2017 F 2 H.

(6) On additive Deligne-Simpson problem, Modern Interactions between Algebra,
Geometry and Physics, Tohoku Forum for Creativity (BAtK%) , 2016 4F 4 H.

(7) Applications of quiver varieties to moduli spaces of connections on P!, Kobe-
Lyon Summer School in Mathematics 2015, /7 K%, 2015 4£ 7 H.

4

5:#&

. #E

(a) BB F L GRAFRERE 1 44, BERE)

(b) FERHT : CRFECERE 3 42k, IR

(c) BRIBEGH « OhiF - SCRIAEUERL 3 44, IR E)
(d) B I F— : GREEUERE 4 4k, BIERE)

() ABUFHH 11 : (HERIRRECE S, HIRH)

6. HHAFRY—ER
(a) FCEFFMIEURL 2 — (RIRFEAE) HEEA
(b) BHEFERIC 513 2 BIECARER L Z DR (IR A fH3EA

=]
7. %8

(a) AARZA2BEBOTREAG DR 25\ E
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9. ZDAfth
9-1. HIBEZEDNNELES
(a) BRZEREHE : HAPRM B ZVIEE  HFUE (B) GRERT 17K14222)
WFFEIfE] « PRk 29 ARRE ~ PR 31 A RE
WIS « AHEENR R R ORET:, B2, b & 2 DI
W
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&K % (SHIMIZU Yusuke)

1. HABE

M-HE5E DEEHER 20l a kT 12 B\ T, §90XR & Yoshida (2011) D 2 B A A 72 7
fliz#lAGHLELZLIZED, HERBDHNIENMEE—A Y FOIHRZEL Z LN TES.
iz, £— A Y bOIKRIE, Bt B W TEERLEZE U 5. (1], [2], [4], [5] T,
Radchenko (2008) @ & 9 7, #8434 v] 68 C &y Firiffrife —iRA&IE % #¢ D & IR & 2 WEREFK
MERGZHW LT, ZRBAMOUNEMN 217> 7. RIFZZ &0, J5 < — O ERI{L M-HE
ERIINT 5, IR D 720 D RMEDVHER I Nz F7z, RIFGEIE, @SBl
T =X &AW L)L I — NPRBOERE O ERLHEE I B TRETH 5.

In M-estimation under standard asymptotics, the weak convergence combined
with the polynomial type large deviation estimate of the associated statistical random
field Yoshida (2011) provides us with not only the asymptotic distribution of the
associated M-estimator but also the convergence of its moments, the latter playing
an important role in theoretical statistics. In [1], [2] , [4] and [5], 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 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.

2. BRIMWX

[1] Y. Shimizu, Moment convergence of regularized least-squares estimator for lin-
ear regression model, Annals of the Institute of Statistical Mathematics, 69(5)
(2017), 1141-1154.

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

(8] /N %, K B, BN bk, B W, TIOT4 77 -0t & B
B &G IZ B 5 O, o KA BERER R, 5 1 & 1 5 (2017),
1107-1115.
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[4]

[5]

Y. Shimizu, Asymptotic behavior of regularized estimator under multiple and
mixed-rates asymptotics, Josai Mathematical Monographs, 11(1) (2018), 3-14.
Y. Umezu, Y. Shimizu, H. Masuda, Y. Ninomiya, AIC for the non-concave
penalized likelihood method, to appear in Annals of the Institute of Statistical
Mathematics, 2018.

3. OBEHRKX

(1)

(2)

3)

(4)

()

(6)

Moment convergence in regularized estimations, Forum “Math-for-Industry”,
Fukuoka, Japan, October 2014, poster.

Moment convergence of regularized least-squares estimator for linear regression
model, Kick-off Meeting of IMI Australia Branch in La Trobe-Mathematics
Bridge over the Pacific for Competitive Edge in Industry, La Trobe University,
Australia, March 2015, poster.

LS T A — R DB IR FIEDOERLS L OFDOFEE, fight~—+ I+ — 2015,
MR Y 2 —NBY (), 2015 4 8 H.

PEEN T A — R DBFIRME FIEDOFRE L2 DFEEK, 2015 &M EEE2EE
Kz, FIILEKZ, 2015 49 H.

PEHN T A — R DBRMEEFEOER L LT DFEHE, CREST ffEEL2 R V7
Y7 “YUIMA” 2—%—2a— R, K%, 2016 4 1 H.

Progressive estimation for diffusion parameter observed at high frequency,
Mathematics for Materials and Processing, La Trobe University, Australia,
February 2016, poster.

Mighty convergence in mixed-rates asymptotics, The 4th Institute of Mathe-
matical Statistics Asia Pacific Rim Meeting, Chinese University, Hong Kong,
June 2016, invited talk.

BEADURMERY & D IEAMEHEE B O WL 2E), 25 21 [ il - SatREy v RY
7 L, UK, 2016 4E 12 H.

WL JIFERD 2= ZHFIZDWT, 2017 H£E IMM 7 —2 > 3 v 7 K
¥, 2017 4 11 H.

EHET — X EH WIS T A — X O EREFIEOERE K2 DFEHE,
CREST - & SR BFHEFEHAR Y VAT T A THEAT - R 22X 5
2018) , 7F AL (BIR), 2018 4F 1 H, KA X —.
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4. EE
(a) MFHCET (HEAL) - HERE 1 OSHERNA OF - fEHITEER 2 4 %

FEH)
(b) MEHF I (HEET) : ZUOTHERD A & mltE (P - RREHETBUERE 2 4,
ERBLH)

(c) Av¥a—RIZL Bt (ZHAED) : R & Excel 2 WG T — X 0% - 3
e 7 — &gty (RFEER 2 424, EIRBE)

(d) FEHEBCFREEZR T« KHEE RFEBER 3 F4, ERRBE)

(e) MFHBUARAGER 1T « SEEHHREE ORF AR 3 4, ZIREBLH)

(f) B I ) — « MRS S REHHIHERT ORABUERL 4 F4, BERIHE)

(g) MABETHR T BEERBEIOMA YL 7025 3 vy (HUEHIRRCE S, IR

RBHHD

6. TAFRY—ER
(a) CREST WIfeiiil (Gt siial A0 < KBERIEE 7Y > o) (BigR %
¥ HEMIE 0% GRAORS)) 1Higid ¥ LTAHE.

(b) HRBHY =1 o7 1 LIS 5 S AR,

9. ZDAfth
9-1. HMEZFONRELES
(a) WFZEREHE : HAZMRE SR RIS B E (FER S 16J03116)
fFZEHAM - 2016 4F 4 H ~ 2017 4£ 3 H
RS - MR HRRE T VOB EFEOFEL LT DEE
W&
(b) WFZEREH : AP MR B AEE 5Tt GRERS 18K18012)
FZE T - 2018 42 4 H ~ 2022 - 3 H
RS « MR SRR E TV OIEAMLERHEE FIRDERE LU D%
WroeRiRE
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9-2. FRMHFERME
(a) WHZEREE : WP K722 RATE ST <&
FFZEHAM - 2017 429 H ~ 2019 4 3 H
WHFCERE S, « BIRHERE % W TR SRR E TV Wi - e e Fik D%
EB L OBAEFERIC X 55T
Wrre&kE
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PR Hhta (NAKAMURA Akane)

1. AEHE

Painlevé BEEUZ, HMLMRER & U CHMBI® & 2 2Rk T H v, BEEYHEZ & T
HHMAEAR ST WS, Fhld Painlevé BEUZ @ik oefb U 72 R DT B L OHRALR &
PHFMEZ BTS2 e 2 HIEL TWA.

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. FERMX

[1] A. Nakamura, Autonomous limit of 4-dimensional Painlevé-type equations and
degeneration of curves of genus two, arXiv:1505.00885, accepted to Annales de
I'institut Fourier.

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

[3] 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.

[4] Hiroshi Kawakami, Akane Nakamura, Hidetaka Sakai, Toward a classification
of four-dimensional Painlevé-type equations, AMS Contemp. Math. 593 (2013),
143-162.

3. OEHRX

(1) Recovering a linear problem from a nonlinear problem, ffi 7 Al KL I F —,
MR, 2019 42 H.

(2) Recovering a linear problem from a nonlinear problem, SIDE 13, #& ] R {%%
2018 4 11 H, KA X —.

(3) Recovering a linear problem from a nonlinear problem, FAIf{4; RELGwH 5 7 X
5 BOkE & 2 DG, SRR ZEAT, 2018 42 9 H.

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

50



(5) The Bécklund transformations of the matrix Painlevé equations, Asymptotic,
Algebraic and Geometric Aspects of Integrable Systems, TSIMF, H1[F, 2018
4 H.

(6) Generalized Hitchin systems and generic degeneration of spectral curves, FJH{

PR 4 R —kIF— BEEKE, 2018 42 H.

(7) 4Roe/8 VT o BRUSGREA & FE 2 dhir D iRAb, s AR & el 52, S anf K2,
2017 46 H.

(8) The 4-dimensional Painlevé-type equations and degeneration of genus two,
ISQS 25, The XXVth International Conference on Integrable Systems and
Quantum symmetries, 7 = I TRKZ, F = 3, 2017 4£ 6 H.

(9) Two incarnations of the theta divisor of the Liouville tori, The Tenth IMACS
International Conference on Nonlinear Evolution Equations and Wave, Georgia
Center for Continuing Education University of Georgia, 7 A U 71 & %[E, 2017
3.

(10) Two incarnations of the theta divisor of the Liouville tori, &Kz 5 1) 54
BHBR e 2D, K&K, 2017 4 3 H.

(11) Three incarnations of the theta divisor of the Liouville tori, AIF/T R ™Y 1+ > X —
L I F—, iR REREIR, 2017 4£ 2 3 4 H.

4. EE
(a) FRELRBEE T : 1750 LS ARBEE OV A B8R 14, BERE)
(b) fRBERR 1 ZHER, RBUGTRER, Fo 7B AM (R EER 3 4E4 BIRE)
(c) KRB 1 2N, REGREX, RERAM GEEIFITECERL 3 £4:, #IRBIH)
(d) 8w I — W8RG (P 8UAR 4 84, BERIH)

6. MAMEH—ER
(a) FLREIFHTHEE L I - — (RIRPE AT HHEEA
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9. it
9-2. FRFRERHS
(a) WIRREE : IRPH A2 B AR &
FZHIM © 2018 4 9 H ~ 2020 4 3 A
PRoRREs - BBy L = JRER D Stokes B ORZ
Fge
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1.2 B1EEFE4E (Master’s Course Students)

1l #% (KUWAYAMA Yuki)
1. IEEHE: i BT
2. HEBE

BB OB £ TOVIZBHR U 72 FEA iR D Deitchman € 7V DN 2 17\, RO 2H)
EIEDBERZBI S AT L 2.

My research subject is mathematical analysis of non-autonomous Deitchman
model, which is related to a combat model. I studied the relation between behavior

of solutions and their initial values.

4. OFERR
(1) N HAT U 72 4%880% £ D Deitchman € 7 )V DR DZEEZ D\ T, 2018 FEEJEH
BUr B REMIEE S, A KT, 2018 4 12 A, with KER T

R InfE (NARA Mizuho)
1. EEHE&: i &
2. HRBE

BEBURNT & EfRT 2 R U 72, N — T R, EROONIAERE ED 7 — V) @k iz B %
FoTW5.

I studied functional analysis and real analysis. I am interested in Fourier analysis

on the torus, the real line and topological groups.

&H % (YOSHIDA Ayumi)
1. IBBHE: Ky FHE
2. HRBE

Lee-Schiffler D7k T® Snake graph (2 & % Jones ZIEHAX DKL IZ DWW THIZE L
7=. 1T Snake graph (T & 5 F-E % Kogiso-Wakui DFEKTD LR-word 12 & % Kaffman
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bracket ZIHADKERGE & KU, #HEBIFRDAZEX, Lee—Schiffler ® & D L R-word
KB 27200 DFREEB I o7

We researched the construction method of Jones polynomial by Snake graph in
the meaning of Lee—Schiffler. We compared with the construction method of Kaffman
bracket polynomial by LR-word in the sense of Kogiso-Wakui and Lee—Schiffler’s
method. We tried to another proof of Lee—Schiffler’s main theorem for L R-word,. We

don’t succeed it, but We could find a certain relation formula.

FHE #A (WADA Shigeto)
1. EEHE: MRS &FE
2. HRBE

Canacki Schiffler iZ & - T# A #1172 Snake graph & 2 REHE & OEEIZ DWW T
EE LT, K2 Vinogradoff OEMIZEIHET 2 Z L I2DWT, HEMEREE7.

We researched the relationship between Snake graph introduced by Canacki Schif-
fler and quadratic irrational number. Especially, we have a certain result related

Vinogradoft’s theorem.

SIA FOME (EMOTO Kazuki)
1. IEEHE: B &%
2. AEBME

7T AR =D EET>TWD. BT, k-means 7 7 A X ) > 7281 % WA
LI TAR—PDREFUZDWTERL .

I have been studying cluster analysis. In particular, I investigated the selection

of the initial values and the number of clusters in k-means clustering.

FK fE (SHIMIZU Kouhei)
1. IBEHE: KB FlkE

2. HEBE
KEFHER DX % 5412, WS R A8 2 W T —f% (b E 7z Gauss D
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AT O AR E £ 7 U 7. $512, Gauss OESMEA HREROMDOE / K11 3 —
DEGYE & R L TREL < .

Following the paper by Toshio Oshima which only uses elementary calculus and
linear algebra, I show basic properties of a generalized Gauss hypergeometric func-
tion. Especially I investigate the irreducibility and reducibility of the monodromy of

solutions of Gauss hypergeometric differential equation.

15 # A (TOKURA Shota)
1. #EEHE: =il Er
2. RBE
Hh T DI A B R 2 & DI FE 2 B T o 72, R OE R E W TER S
N5 wRy TH5 & R O R O BIRIZ DWW TSR L 7=

I have studied geometry of surfaces from differential viewpoints. In particular,
I investigated the relation between the mean curvature of a surface and the Hoph

differentials, which is defined by using the complex coordinates of the surface.

#kH #¥— (FUJITA Syoichi)
1. #HEHA: K5 M
2. MRBE

FHABSAREC A T L Risa/Asir 2 F\WT, 4 B 4 R5H Runge-Kutta K2Rk N1 5 4
fHDEAL 4 HDHi R, Runge-Kutta 175D 6, G T 14 HDEB 729 5%
PR DWTISE &R T2 7=,

Using computer algebra system Risa/Asir, I studied conditions satisfied by 14
constants in the 4th stage quaternary Runge-Kutta method, which are four weights,
four nodes and six components of the Runge-Kutta matrix.

4. OEEFER
(1) 4 X Runge-Kutta %® weight(EA) (2B 5 V%92, Workshop on Acces-
sory Parameters, BUZKFZEREREE I F— 7 A, Aug. 5, 2018.
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(2) 4 X Runge-Kutta 5D weight(BH M) 2B & RN E L, R R FZBFA
BME2EM 5 22 AR FHEEY VRY Y L ATV —Y A RILA)Il, Aug. 20,
2018.

(3) 4 X Runge-Kutta I5D weight(EA) (2B 2 REHIEEE, Mejiro Summer Semi-
nar on Math 2018, HAZ 1 K%, Sep. 11, 2018.

(4) Risa/Asir OFRBE TOWEH, BUFHE X I F— [TRX I X 28MIERR] | 3P4
K%, Mar. 2, 2019.

AR B4 (SUZUKI Tomohiro)
1. EEHE: EE &
2. MREBE

BB O BER ORI & BUEE DA % B1FT 2 7= ORI F O FLE 2 oo,

AR, IR OMES, B oG, —BRIDGR & —Rkiise, S oME, My, AR EROR
ﬁTﬁ‘E%tuwﬁ%M’M%ﬂn‘%%7/:1/ FOU R FEA ¥ A SE I B T AR 7R N
D7\ K D IS I IR & [E 6D 7=

In the master course seminars of this year, we focus on training a way how to
understand mathematical notions and read text books in mathematics. In particu-
lar, we thoroughly studies elementary propositional logic, convergence of sequences,
continuity of functions, uniformly continuity and convergence, properties of power
series, differentiations, integrability of bounded functions, which are basic matters in

analysis, with training a way to use mathematical logic as epsilon-delta for example.

¥4 KX (HANGAI Ryuta)
1. 88HE: LR &%
2. REBE

ML Z ZEBIRNT DR ZIT > TWD. FHZ, R — b RT X =< 2 25D IR
JHIRREIZ DWTESR L 72

I have been studying nonlinear multivariate analysis. In particular, I investigated

statistical methods of discrimination based on support vector machines.
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2 ZAESE (Graduate Degrees Conferred)

BLXESEEE LHRXER

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

#c#k X (KITOH Yuta)
BERY A b EOBEMELY 7k Maple iGHBH DY) =2 —7 )L

Development of online teaching materials using Maple
17, Mar., 2018

=i&m X (MIWA Yuta)

Conway-Coxeter Frieze (ZfJffid 5 HH#& A HK D Kauffman bracket OMEEIZ DWW T
Kauffman bracket attached to a Conway-Coxeter Frieze
17, Mar., 2018
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3 ZfiTMst — Josai Mathematical Monographs

Wi REREREM PN ERBEERTE, BEH D VEZTNCHEET 27—~ % —DIROT, #
W - FAMZIA X &R ZEE L, #GE Josai Mathematical Monographs (JMM) % 7L TH b
7.

2018 EIFFITINEHATL L.
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4 MRER, 7—72av 7, KER, €I+ —
(Symposiums, Workshops, Colloquia and Seminars)

H B P304 7HI13H (4) 16:30 ~ 18:00
% At WP F vy U8R 1S 406 5E

i MHE F— K (LBEEXE)

& H B Y—7 IVIERER

H B SEEK30410 A3 H (K)  13:30 ~ 15:00

% AT W v U8R 1 S 410 5=

i H EIROLE K (RELERT)

EOH FHOBEFARD ~ 3 WITEHRAD B ~

H B SEE30 410 H 10 H (K)  16:50 ~ 18:20
% Ot WA Fy o821 B 410 B=F

i WM RE K (FIIFBERT)

& H +®&2X&Z2270—0FR—)L 0%

ROR=Dh 5 LRlkGEE 2 GRHR) ORAX—2EHL £
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BRI EURESR

HEAK2018ETH138 (£) 16:30 ~ 18:00
HE .1 SEEL65=E
REAANL . BEREO—TILREEBR
BE: MEF—K
THHBEREAER PREEHER
BARKEEREI—R (33)
RESE SZRNOSLBINGEOHIIE. LRYEIHDED
EAZELDEWSHENHYES , — AT ADERLESEIICRZD
HEIA. EFBVEEE RO HYET, —D—DDEEHTHLL
SODEVNEDA, BIIELTRZZSETHNBIENAHYET, RE
BRELIENDEHIE. BUOEEZE OHIIEEELBEFROHIEHT
. EEOREF—EHOREMRKITONT, #EFEPIRAITIZ,
SEHOREBR THAIBEEBEROS—FILREEBADO T IL#K
BOEKMERISOVTEELEVWERVET,

HEAN: PKREER
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BRRHFH RS

TEEDEOEERER E LT,

B&: 2018410838 G 1330 ~
1% P F e /R 1 SEE410 8=
EE . [FEOERND

~3 RTTSAHADEIHE~
00 BR N2 E
RRIFEAFAF TR T 700

EEHE | FAEDIEA T\ BFEIEDLIBHE L TUNBIESD
NP ENDFIVSEFTIL. SRHAZEDERT DEN SHFHITEICDISD
DIFET., 2RTDHBEICITEHEDEETEEN DD, SKTDHBEICIE
SFERISDERBE D TIN U — b VDM EEREIHIN DD
BEICRIT DREEN DT,

WECII 2RTDBENSIECDH T, N DD DSAKADIBRLE (T
BEDBIEDIT, U—A Y ORUCERERBNTLE T, 2005, 3R
TIDA TSNP CERISD S CHIDIMAES 25 DHERICHT LT,
RMEETY FOE—EVN SEANSEUTIAZESE EZNSDRIDBHRIC
DT UENEBNET,

MEEA : SWEF
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BRRHFH RS

TEEDEOEERER E LT,

B : 20184108108 G0 16:50 ~
1% P F e /R 1 SEE410 8=
BE L 7/ 9 00—0Mm—)Lhgas

5800 | MAB BEX SBE
(BUFRASFETEED

EEEE . b/ \woo—Ia TRo/\U—mR—IL) EEHENS

BT, Z20OM—)Ud, FPERZHRA A TIRDBELVES v A—TR—)L
DEIBHCUIZEDTY. HEUFONRELUTHDE, [E+_EF
“HTERNSEDZEARERTENET. FZ, N<DOHDHEMMEA
TTED lMsHB) OBEERTEMNET.

COBECIL ZEE « #8HB UV DEUFO—DOERRZANT,
/D0 BHET DD DN TERFET.

HIEA : BUEF
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I, —
MEHITHEBEEIF—

H K SFEK3044A21H () 10:00 ~ 17:00
% Pt HURARHETF v VN 5 S 5201 #E
O AARHE K (BEHEXRT)
& H  AHIE e e WKB fi#

H B V3045 H 26 H (1) 10:00 ~ 17:00
% B EEREHE v VN8R 3 5 3205 BiE
i H MR SR K (M REE)

& H GKZARZOMESHRRA

H I SEE3046H9H (L) 14:00 ~ 17:00

% A HUKEFETF v 28R 5 SAE 5201 HE

i H eT BE K (UKE)

o OH HEHEYaI—BEROEXSIBTS ] 221w T

H e SFR 3047 H 21 H (£) 10:00 ~ 17:00
% At BRI F v 28R 5 S hH 5201 HE

i FH OBH &z K (HERLKY)

o H Vv rmoiBfkE (E-AbzeHEEL )

H o B P304 10 H 13 H (£)  13:00 ~ 17:00
% At HREREHIF v Vo8 R 5 ShE 5302 #E
i HH AR K (ENYRXA)

JE H Kowalevski Exponents & % M &34
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Ho B E1942H9H (1) 10:00 ~ 17:00
% A EUKEHETF v 28R 3 SE 3205 HE
i A BOF FBE K GREKRT)

o H AHHhEE Painlevé J5FE D%
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