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(Individual Research Activities Reports)
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1.1 BEZFHRABPEER - BERHFRNHE (Teaching Staffs)



iR EM (IIDA Masatoshi)

1. AEHE

WFRZEH] EOBEZER, LD —RIZIERT PILERDO R 7 ¥ 3 v OZERIZIE Lie BEANHE
FelZ/EM U, Lie BED KRB &2 BARIYIZEB ¢ 522 & U THERERGR L L>TWD,
25 U7z~ D Lie BEDO/EMAIX Lie BROEH Z 5] #2923, BEOMEH & Al #iz
Lie BR O A WA ER D G IFFF IR BIGRIC B W THER 2T TR L, SEEERMEKE L
BB U CHIRZR NN RTH S, 25 U 7 FRZ2 ] L O FFIREAT IZ D\ T RBL G 72 8 5
Mo L TS,

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

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

theoretical viewpoint.

4. EE
(a) WHABESET: 1 Z2ROMFES REANBUAR 1 F4, RMERE)
(b) KRELARET I . PIREZER, 175 Ox A b e Jordan FEHERL (FLEHEMTBUER] 2 44,

BIERIE)

() BRMEGH A - ERIMEGRO IS GARIFIIECER 3 44, BIRH)

(d) BEBEGH B - EEREGE GRRIFRIEERL 3 44 BINRH)

() Bt I+ — : WIS, L~—7Bhw GRRIRIECER 4 454, MERE)
() BT BRI CRFRIRET U, BRI

(2) BUEHSCOHE « KSR RO MR MR sn, BERH)

(h) BORPEIERE « SEABCEOUE (RURRPEE IR T 1, BERE)
(i) SERBOE - IRELRECE REORPHES IR T 1 2, BIERE)

6. MAMHEY—ER

(a) Mathematical Reviews @ Reviewer



A5 Fli (OSHIMA Toshio)

1. ARBE

Gauss OB RN LI DN TOHRANZRFE (1], [8] DAth, —fD Fuchs
RURFLE I AR LT, ARY MVEIOE S 5 DOfifr 247\, Kac-Moody v —
N2 D Weyl BEO/EH %A 5 52 LT, Riemann EKE LD Fuchs BIHEMS AREAIZB T
5EARNRE (DM FO/) 2L, S5 ICHREADMESZBE AT I LI
0, VYUY RS HRERDL S Appell DB HREARE 2 ELLEHO KZ
HMARAIESN, 5 2EUH—WBEI R 2 57 (cf. [2], [3). X7z, AN
FHEEREAZEDHERAOG G WLEMTZE U TIORMAIZAS Z LRI NT
(cf. [4], [7], [10], (1, 2, 3,4, 5,7, 8)).

KZ BUAFER 72 & DM IZ Bl 2 A EFHZEBR DG E 70 75 L 2 BB Y 2 T I
Risa/Asir ECHEBILZ (6 (g). ZOFEDIFH,, 3Ly 77, 1751515, fHx O
MR, ROEMROBE P AR OTEH, 2 DHEMDERZ TEX OY — AL, Fr
X ER %475 Risa/Asir DT A4 75V EZERL, Y=a 7 VEBHLTAML TW5.
(cf. [5], (9, 10)). £7z, AV I VHERBIBEELTT—X bF7 71 v 7 OREEAEHL,
BRI 8\ BIEOA RE & B TR L 72 [9] .

We studied Gauss hypergeemteric equation [1], [8] and in genrerel 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. [2], [3]]) . Defining versal unfolding of
irregular singularities, we can study equations with unramifiled irregular singularities
in this unified way (cf. [4], [7], [10], (1, 2, 3, 4, 5, 7, 8)).

We write a library with its manual of the computer algebra Risa/Asir to analyze
KZ equations and calculate matrices of differential operators (6 (g)). 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. 5], (9,
10)). Moreover we get and analyze a functional equation related to the data traffic

for online lectures [9].



2.

[1]

2]

[3]

[4]

FRMX

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

T. Oshima, Reducibility of hypergeometric equations, Analytic, Algebraic and
Geometric Aspects of Differential Equations, Trends in Mathematics, 429453,
Birkh&user, 2017.

T. Oshima, Transformation of KZ type equations, RIMS Kokytroku Bessatsu
B61 (2017), 141-162.

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.

BOER, KREFM, @Rk, ZHE» S TE B ERROBMIER L £ DR HIC
DWTC, BFEY 7 YT &2 DOWRNEER BT 55T, BT T#ESE
#% 2105 (2019), 19-25.

KEFRE, 082 A 5, BFEREE 7, B¥EE, pp.226, 2019.

T. Oshima, Confluence and versal unfolding of Pfaffian systems, Josai Mathe-
matical Monographs 12 (2020), 117-151.

T. Oshima and K. Shimizu, A characterization of the monodromy group of
Gauss hypergeometric equation, Josai Mathematical Monographs 12 (2020),
153-161.

KEFIGE, Online #3% & 7 — & &, PG K ECERECEHERCE 2 (2020), 68 80.
T. Oshima, Versal unfolding of irregular singularities of a linear differential

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

3. OEHEXR
(1) Confluence and unfolding of Pfaffian systems, FASFE19, Valladolid, Spain, Sep.

10, 2019.

(2) Confluence and unfolding of Pfaffian systems, Advances and Perspectives in

Representation Theory, Shandong University, Quingdao China, Oct. 15, 2019.

(3) Confluence and versal unfolding of Pfaffian systems, #&I15 /572 Xfze 4

2020, A K%, Jan. 5, 2020.



(4) Plaff ROAF LT & 2 DInH, 2019 FERBGRY — 27 ¥ 3 v 7, SINH BRI
N VAR, Jan. 11, 2020.

(5) Pfaff ROAF LB, 71 v X —¥ I+ — 2019, KKR HF= 2 — K%, Feb. 17,
2020.

(6) HEBEE — BBLS ORI, BREEADHE W, NHK bt v & —HTH#EE, Sep. 19,
2020.

(7) Towards analysis of rigid Pfaffian systems, #%&{i 5552 X% 2021, zoom,
Jan. 5, 2021.

(8) Towards analysis of rigid Pfaffian systems, 2020 f£E &R i@wY —27 > 3 v 7,
zoom, Jan. 11, 2021.

(9) GHRRZHMIZ — hEPSKFEET, BIMBFAHEL IF—, TEX T X584
fER%, zoom, Mar. 2, 2021.

(10) HEs AR OLUEMENT, Risa/Asir Conference 2021, zoom, Mar. 21, 2021.

6. THAMAY—ER

(a) REEFHI - ARG 2AEaEe EMEAE2 ZE (2002 F£~2017 )

(b) XEBRIFA B EME B TREZER Z8 (2016 4~2018 4F)

(c) BHERAMTHR BN 12 & 2 WIS 7RSSR HEE D 72 D D HHE T E AT [H2HER
DY AN 72807 LB O] OF FoNA ¥ — (2013 H~2020 4F)

(d) BHEEfiR AR 12 X 2 MBI S R D 72D D FHZE CREST THR D
BRZCHEBET 2ET ) Y TROME] O P17 ¥ — (2013 F~)

(e) MRZFDWZERIPEE DIRREAM (2018 4, 2019 4F)

(f) TRX ® T /31 AR F AN dviout DRFEE AR — K (1990 4£~)

(g) KBiGm, WHIEAFERE DRI D0 5B ANFTE B HEHERMER D728 D
BB S 25 L Risa/Asir DT 1 77V OFIFE A6 (2008 H£~)
http://www.ms.u-tokyo.ac.jp/ oshima/index-j.html

9. ZDAfth
9-1. RABEZFONMEZES
(a) WIEREE @ HAZZAMRELSRIZ2AFEE  SHEAFsE (C) (BRER S 18K03341)
WFFEHITE] « SRR 30 AR~ 4 4
WFoeaiE s - Fx DA% 728y FiFE X o fghr
WoefikE



(b) #HZEFEH : HAZPMIRI AR 25T E BBmE (C) GRERS 18K02948)
W2 - SERR 30 R~ F 2 FE
i@ 4 : 3D 7Y Y R ERAWEBFEMIER S AT LORFELE X T Ly &N
U 72422 D%
A E

9-2. WHEED
(a) A 2RE
(b) HABEEA Y v &y ZHH A (1993 £~)
(c) BEEPHBERIYH BEZAR £H (2011 4£~)



5 FE (KAMISHIMA Yoshinobu)

1. ARBE

RDZ & & FUMTRFZEL TV 5.

o (ki) Wi T 7« A% E DERIE L KEWATMELZ B DK Y — < VLRRIK
DG L AR RAEE 7 7 A N—I1ZED ) = VHLEKRD X 7 — DG & 8.
ZDIAE L TDa v NT MRREEIEREE * KRERRIKO S, a7 M
IR T — 7 — 2R DR EZE AT, TDRkki e LT, W2 ikik Lo
semisimple Lie #£® regular action Z#& X T\ 5.

o (Mkft) N/ — - AT TARY —HhEL 4 0TIV I — MERIKORERK. Carnot-
Carathéodory #i& % £ 2 4n + 3-IRTGERRIK X (ITH U, strict &\ 5 &bz EH
LT, RPIZE DL LTD dn-IRTeZ KD HyperKihler ZHKTH 5 Z & %R
U7z, —MIC D & 5 7 distribution Z AWz & An-IRICEZRRIRDY 4 o8V
I— MERRIRIZIR D D27 ITIGE L TV 5.

o (WiHl) FAEMFHZD DR G ODMRIRIT G-FID IV O arsEn Y —H#f
H(G,V) DHRE & & DBTEBEENDISH. IS & K D % Rk D & (ki
EIRDOEWRE 2 FD1) 572012, proper action G DA I FEBT Y -2 H X,
Z DM % G £ 0 FEARIIZ self-contained 2RO 7=, filE U TIEHEHE
ERE Conf(X) IZZNALERIK X 1T proper (Z/EFT 2726, MG % K D hEE
C(X,R) #REIz o (72 C—>°)-axEn Y- HY(G,C(X,R)) (k> 1)
WWHET 22 %2R U7z ZOZens, bV -~ ViltE g BWILEHOPIZGFE
LU T Isom(X, g) = Conf(X) DI 5. 7R T Autcr(X) 78 X 12
EHIZ/EHT 575 CR-AEERE Autor(X) & pseudo-Hermitian group Psh(X)
M—HTBHILERLE ZDXIRIENE 51T, locally conformal Kihler %
BRfR, Carnot-Carathéodory Z KD EMBEIZ OVWTHER B I L 2T,

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 bun-
dles. (Isometry groups with radical, and aspherical Riemannian manifolds
with large symmetry, Part I), [arXiv:1810.00228v1 [math.DG] 29 Sep 2018.]
Isometric classification of compact locally homogeneous aspherical Kéhler man-

ifolds. Locally homogeneous aspherical Sasaki manifolds. [arXiv:1906.05049v1



[math.DG] 12 Jun 2019.]

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.

e 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 CR-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. BRMWX
[1] Y. Kamishima, On quaternioic 3 C'R-structure and pseudo-Riemannian metric,
Applied Math. 9(2) (2018), 114-129.
[2] D. Alekseevsky, K. Hasegawa, Y. Kamishima, Homogeneous Sasaki and Vais-
man manifolds of unimodular Lie groups, Nagoya Math. Jour. Online (2019),
1-14, https://doi.org/10.1017/nmj.2019.34.

[3] O. Baues, Y. Kamishima, Locally homogeneous aspherical Sasaki manifolds,

Differential Geom. Appl. 70 (2020) 101607, 41pp.



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

[5] Y. Kamishima, Construction of contractible complete quaternionic almost Her-
mitian manifolds with compact isometry group, Josai Mathematical Monograph
13 (2021), 53-66.

3. OEERERK

(1)

(2)

Homogeneous Sasaki manifold G/H of unimodular Lie group G, Sinica-NCTS
Geometry Seminar, Institute of Mathematics, Academia Sinica, & (&4b)
201742 H17TH (2H 14 H-21H) .

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

Locally homogeneous aspherical Kahler manifolds, Differential Geometry and
Topology Seminar, NCTS Mathematics Division, &% (&4t) , 2018 4 3 A
22 H.

Locally homogeneous aspherical Sasaki manifolds, 2019 Taipei Conference on
Geometric Invariance and Partial Differential Equations ([EE#FZEEL) | In-
stitute of Mathematics, Academia Sinica, 5% (&4k) , 201941 A 11 H-14 H.
A Note on Vanishing of Equivariant Cohomology of Proper Actions and Appli-
cation to the Conformal and CR~automorphism Groups, The 2nd Taiwan-Japan
Joint Conference on Differential Geometry ([EEE#IZE5%E %) , NCTS, National
Taiwan University, 58 (&4k) , 2019411 H 1 H-5 H.

4. EE

b

(c
(d

(a)
(b)
)
)

(e)
(f)

TJlhyiaxrveIF—1: £HEOEE RFEFR 14, HEH)
TJlyiaxrveIF—11: EEES - RBES ORFEFER 1 F4, B8 H)
WISERRATS: - oy - Bigr, N2 DOVEERT ORFBUARE 1 F48, ERBLH)
FRELAREY 10 - GH&, — Mol Zeff], EAZEM, Jordan B¥ERE (JRF 2Rl 2 48
4 miERIE)

PEFEEUE A BEEEZER ORFECERE 2 248, B IRRLH)

NFEEUF B - AAHZER O BUER 2 424 #IRRLH )

10



(2)

(h)

FART Y —HEEE T TRE, ABIR, N2 MV, SRME B 1B RE (R
FREEERE 3 A4, EIRBHE )

BUEv 3 — SO R, SRR, SR
RBHHD

p={11{8

it (P BUERE 4 A, B

8. TATIvIEY Y —

(a)

HEEZEE (&) : Oliver Baues ##% (Fribourg K% (A1 X))

FATEHARE] - 2017 4 H 24 H ~ 2017 4E 5 H 26 H (21 HE) B LU 2017 6 A
20 H ~ 2017 7 H 13 H (20 HI)

22 N% : [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry | (2B U TP KT 5 K O E AR FIZ TILFEFSE D 72 OFAE.
HrEmigeE (AriE) : Oliver Baues ##% (Fribourg K% (A1 R))

RIS - 2018 4E 8 H 20 H ~ 2018 429 A 17 H (28 HIH)

fiff7E N % « [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry] (ZBIU CTHFEFED 728, £ & U TR THI%E.
RiEwsEE (FTE) : Oliver Baues #i#% (Fribourg X% (A4 X))

RIS - 2019 4E 8 H 16 H ~ 2019 429 A 12 H (29 HIHD)

e N TEquivariant Cohomology of proper Actions and regular actions of
semisimple Lie groups] (ZB U THFEMMIED 728, I & U TP KT THFSE.

9. FDfth
9-1. RIBEZFONNELES

(a)

(b)

R E - AR SR A e E  SHgpse (C) GRER S 15K04852)
FZEHAR - 2015 4£ 4 H ~ 2018 4 3 H

e % - RrSEESRIROIET — 7 — %G & V) — 2 HREfEH

R R

R E - HAZMMR AR A e e Sgpise (C) (GRER S 18K03284)
RZEHR : 2018 E 4 H ~ 2021 4 3 H

e, 5 — B EBER L OV 82 NREIFEE Y — < VS REHE o S
T

W

9-2. XHEE

11
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NAREEZ (KOGISO Takeyoshi)

1. HAEHE

(1)

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

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

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

prehomogeneous vector spaces. These examples come from representations of

13



(2)

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

objects.

2. BRERHBX

1]

[2]

[3]

[4]

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, 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, 40 pp.

T. Kogiso, M. Wakui, A characterization of Conway-Coxeter friezes of zigzag

type by rational links, to appear in Osaka Journal of Mathematics.

14



3. OEmHEXR

[1] & 2D generic catalecticant @ Legendre Z#i & b-BI#, RBGRV —2 > a v 7,
IndVWaEEEFEY Y &2 —, BEGHE, 2016 41 H 10 H.

[2] 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 42 A 16 H.

[3] ML DBEAEMEDEE &, Wb DBIEEE N, BHAE RS M IVZERI O 3 Est L £ D
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WFZE AR : 2017 4£4 A ~ 2021 £ 3 H
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9-2. FRNMHFEmME
(a) BFFEREE : BRPE K RATVE 72 5 <
22 : 2020 44 H 1 H ~ 2022 4£3 A 31 H
WZEiE R« 778 - YU ZRMAD & B 2 BERIIREE, RIS, ST 2R
DI EBIFR D BEAE - fiFiHd
Woe s

9-3. MFHMEERE
(a) /NRHE {#%, Homaloidal ZIHADMALIZABES 5 RATBIEERX, & 56 (5152 A%
- BRI A S Y R Y Y L (2017), 83-100.
(b) /NARHE %%, Conway-Coxeter Frieze % W7z G H#E A H MK D Kauffman
bracket ZIHADEIH L UV gL THOHOHFE X ®ESE (2018), 91-108.
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=L BEF (NISHI Haruko)

1. ARBE

Ak I a7 —22EORMEEICET 2R e T o FIZ, A& Y —< VHIDE
VaTA%ME, ihE LoMRERAE2E D227y REEOEY 2 718 LTL
SR BBRMP O[O NIBRMAMEDHES L UOZOMEOMIHZEHKE LTV,

FEFEMHERDO X 1 & 2 27 =2/ D WTIE, 2RICERIE LD~ — 7 i & SR B
DEA—7 )Y FEEDEY 274 ZMEDFA—FIzLD, 2—2 )y REMHFEDOEY 2
74 B EIZARICE Z 2HBERNOERAM L U TORMMEE % DT KE #—K (K
BeRZF) & DIEFEMIELTET WD, AEEITZ OBMREE % 2D 2 HRF R A OMh T —
R 28 D FBATHEE 12 DWW TR &2 17 - 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. R
(1] Bk 1, @il 7, LB &%, BFERHCB I 28ELZEOHEEIZDOWT, I
PR FECA RO 1() (2017), 1098-1106.

3. OmHEXK
(1) Polyhedral structure of the moduli space of configurations of points on the

projective line, Computational Geometry and Topology seminar, 7 1 —> X J
Y RRKRE, TYVARY A=A MF V7T, Feb. 2, 2016.
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(2) Polyhedral structures of the configurations space of points on P!, #ffzg84 I b
Aoy —rar¥a—=& 2016, , #KHT, Oct. 29, 2016.

4. #E=HE
(a) 7VwvavxveIr—1: E£H5L54 KEHMEZR 1 4L HERE)
(b) 7Ly vavwyvtIF—11: AEBREIEE REHIBCER 144, BMERHE)
(c) #fa™f - ghis - dhmiam GO HRTEUARL 2 424 SEZIRRLE)

(d) #frtfeam 11 : ZRRIK, X2 MV, T2V V) EATRE), dhR (GAEHIEER

3 AR EIRRLH)

(e) MARvY—HrRlFER [« HARE, #EZEM GREAIER 3 4£4, EIRRH)

(f) PREY—FREEE I hEw Y5 GREHMIEFR 3 4£4, FIRRH)

(g) BUEwIF—flifke VY by BA~OFE GREAMEHFR 4 £4 BERH)

6. MHAFRY—ER
(a) XESRIPABRHMEREHEFRERER
(b) HABZFERBZAFAS 42 ERZEREEEZE
(c) Josai Mathematical Monographs (JMM) 13, Editor in Chief

8. TATIvIEYY—

(a) AW HE (FT)E) : Francois Fillastre ##% (Université de Cergy-Pontoise (7
I VR))
A - 2018 10 H 21 H ~ 2018 4£ 11 H 11 H
fFZ2 N2 : 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.
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9. Ttk
9-1. RFBEZOHIMELES
(a) WFZEREE « HARZANIRBL RIS BHEmsE (C) BER S 17TK05225)
ZE AR © 2017 £ 4 H ~ 2022 £ 3 H
o4 - i L odl R RS E 2 —2 ) v FEEEDEY 25 1 0% &
FRaY—
WFzEfikE

9-2. WHEE

(a) HABF22E
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TE &% (TSUCHIYA Takahiro)

1. ARBE

(1) NTy b Y= 2ZRLEY—=F1 27 - 7TV XLIEN D R A
WZOWTHIELTWS., ZDY—F 4 V7 DT, H25HBAMZ2REOB»PENS.
Z ORI T B EBUN R 946 % Bulerian 046 & MR, Bz, REVDH 254D
Eulerian D& FDE—A Y NOEBHEZHRA TS,

(2)  Eulerian 276 13 BEEEIRER AT T H 2 53, HEI — B0 A1 L7253 D iR D
D534 & BE T 2 728, IERL A O BLANEH DML R B CHEH IC R WK E ©fF
bd. TOZeEFALT, RERELIERIBEZNRMZERTET7ILTY X
LEZRELTWS. Bz, DM OEMEBICH I 2L B2 EKTE-bD7 LT X
LIZDOWTIHE L, ZOMEwMNERZHSMIZ LT L.

(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. FRim
1] i kK&, LR &5, BEEEE GURGTETIVITB T 28RN T A — X HEE,
FLIRFBe K7, MG WFSERTRCEL, 265 3 %, 2016, 17-22.
[2] Wb Kk, T2 @, ERD T ONEORERFEAM & SLBCER, AR KT, A
Frfc s, 55 4 %, 2017, 1-7.
(3] R 1, &l T, LR &E, BERHIB T 2 E8UGELFEDHEEBEIZ DOV, I
PR FRCE R BOEEREACE, 1(1), 2017, 1098-1106.

23



[4] Wi &k, LR E%, ZHEMMED S OERELEAE R, ALIRZERE R, REmETT
9O 5%, 2018, 1-6.

[5] Hi kK, LB &R, —ARWEIMIZET2HEIENELE 75 A X — 5 HIEHE AL
FhERF, AR, 25 6 %, 2019, 1-6.

(6] #Ilm—, BEEFREAERE, R - Python (2 X 2#i5HT — X Rl#, fHBE (F14 i : 3
= 37-49, 5 % 68-100, 7 & 125-134), fakHiK, 2020.

(7] i k&, LR &5, B R—RRELE E X — X 946, LR FBE K, SR G ZE AT il
=5 8 %, 2021, 57-65.

3. OBERE

(1) BEALELBUZ BT 2 Rt —RRMEICBE S 2 HiaH M, HARGHRBRE R 22, 28 30 [
YRYY L, BT I YT VT, 2016 4E 11 A 25 H, with ks 7}<7;z.

(2) IEBLI A OHEOHERGEAMG & FLECE R, HAGHRBEREI 2R, 3L HY Vv RY T A,
FIARILRAZ EERER Y, 2017 4F 11 A 17 H, with $i &K,

(3) REDH BT —ZDUARBAT IV T ZLITEN B BRI, HA G B
A, B 32 [k a, (LK, 2018 4£ 5 A 27 H, with Hikf &k k.

(4) T—R2OWRBEZ N SEPNDHEHERD M ~ X1 70T UAAOEH L —i1t
oy =T ZIV T A IV RIFR R, WIRZFEKRY, 2019 4£ 8 H 9 H, with #k &kA.

(5) A4 T VT VoM & EHEIEBRELIDER, =T 14 7T 1 )V RIREE, HILEE
K, 2019 8 A 9 H, with flf kK.

4. EE

(a) IV a—RIZLDHE : Excel Z HW2#EHT — X OBHL - 2 & T — X RN
Gl BT BUARL 2 24, EIRBLH)

Rt B T HER & MR A (P - FLRHHT AR 2 424 SE#IRBLH)
MRt B 11 MRBREHE & ARt AHER] (Bom - AR HETBUER 2 28, #IRH )
WRa I BUE R G 1 BTGy (RO IRIT B2kt 3 452, JEZIREBLH)
uiﬁﬁ ?5(—?—%5"].:%& I1: #BE TV & EHEAE (RRHNTBEER 3 4, #ERBH)
3 s e A & ET HEIER R (R R R 4 4, mERE)
ﬁ‘ﬁéjr% f%f@ﬁnjr?: T—RDE LD - fETE GHRFRE MR EEER 14
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PR 8F (NAKAMURA Toshiko)

1. HRGE

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

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

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

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

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

My recent works are the following;:

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

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

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

ness and the sgin of speed of travelling front solutions.

2. BRm
(1] ik BF, BERMME L SEEEE D < o T, WMl RFRARIBIGRELE 1(1)
(2017), 1057-1076.
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2]

[3]

. B

R BT mil T, LR ESE, RN B 2 BIELEFEOHEIZOWVWT, K
PR AR R BURER AL EE 1(2) (2017), 1098-1106.

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.

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.

R 2, Rl R, (IR BERY 1 b BB 7 - Maple & FHER O
U= a—7)b, Wi ERE S 26 (2019), 23-29.

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.

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

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.

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.

RER

(1) Stability of traveling waves for cooperative systems on a lattice, Hifit I F —,

E 3 REIENELER MR EEr I =T 2, 2016 4£ 8 H.

(2) Stability of traveling waves for a 3-component competition model on a lattice,

W% B TR EWHMN TR TR | JKEKRE, 2016 4£ 8 A, KA X —.

(3) 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.

(4) On the behavior of solutions for Lanchester square-law models with time-

dependent coefficients, 2017 & JMM 7 —2 ¥ 3 v 7 [ HAEKEEN |, K
PHRZ, 2017 £ 11 H.

26



(5) On the behavior of solutions for Lanchester square-law models with time-
dependent coefficients, ZH L KFZIZB T 2O HERNLI > —, ZHIT %
KF, 2018 4 8 H.

(6) FERTIZHRAT U 72 3% %& F5 D Deitchman € 7L O DZEEIZ DN\ T, 2018 FREIEH
BeraRmsER, AR, 2018 4 12 H, with Sl#A.

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

(8) HERHE TV ICPBHE U 72 FE B BIEY 2 B4 R DR D EEE), JERRIEBIR O B g, I
MEE R, 2019 45 3 A.

(9) & % 3 ff Lotka-Volterra i FHLHGRIZBLN 2 WL E LTI DIRRE ST, 2021 4R
HARBFA RS, BERZAKRY (v 74 V), 2021 4£ 3 H, with HERK, L
I 5 5, HR R —

4. #EHE

(a) BAREDE T 1 2RO S GFBEAR 1 F4, MERE)

(b) éﬁ(iﬁ&&fﬂc’i5@ﬂﬁ Maple 1= & 285 GEFEEERL 2 424, SBINBLH)

(c) M/ ARG A« B ARG ORFECER 3 4, BIBH)
)
)
)

=

~

(d) #hor REGR B« WD RE G & iRy ARG (R BUER) 3 422, SEIRRLHD
(e) H¥EIF—: Wﬁf‘cﬁ%_\, Wi ol (B E8EER 4 F4, BERE)
(f) Mt hsam 11 . 2207k (B2 seR A &, @ IRPHE )

%E

6. IAMRY—ER

(a) HABZ2BHSGE2EKAFEE GEER) (2020 4£1)

(b) HAEZZISHBAM S E HHEAR (2017 45, 2020 F )

(c) HABZ G HBAFSEE DEARTMZER (2018 F1E)

(d) JtPEisHEFRME 2 2021 (2021 42 H 16 H ~ 17 H, AJIRBEIG L WO ElE
fiE) THEEA

(e) BEMELY 7 b Maple i HIBH DRI & 26 (2003 4 ~ )
Maple A1l https://www.josai.ac.jp/” toshiko/maple/maple.html
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9. T
9-1. HMEZFONRELES
(a) WIEMEE « HAZPAHRELARIZZDIEE  BEAE0sE (C) (WHE3RER S 15K04996)
fFZEHAM - 2015 4£ 4 H ~ 2019 4£ 3 H
RS« REREBRIZB T D AT Y TXA F I 7 ZAOEERRNT - BAERREHT
W
(b) WIZEREH : HAZfkEM B2 seE  BBse (C) (ESER 5 18K03412)
fRFZEHAME - 2018 4 4 H ~ 2022 4£ 3 H
W4 - AR EIRE T VICBIN D FUH X 1 F I 7 A DEERRIT - BUERRHT
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BkH EX (FUJITA Masahiro)

1. ARBE

K FRHEROY I ab—Ya v iZko T, bR HESHBMEA 7 =X L DffiH % Hi
LTWad., ZNETIZAY AT — VKRR EEMEROBFET VERAREL, Tz il
ThRFDEBRDOBAGIE T2 A - 32 —RE LTEELE.

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

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

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

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

2. BRIMX

1]

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

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.
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3. OEEFER

(1) FKiERiF / bFEGF /7 701 RO IR R XIF T REEHMHOLE, 5
22 [ e iR R - FHSE B R, Bk, 2020.7, with KIK @5, AL% £ JE
Al A, B R, Nt IRE .

(2) REMEMIF /K FEEF/ 704 ROV AR Y —FKilk & 8 - FERE L DO,
HARS A 70757 1 nHYRE 31 B fgH2 2 548, 5, 2019.10, with
PR IERS, S E— BB, AR B R FR, B R, Nt B, RE M, B HESC.

(3) EAMHIC B 1T B REEMF K T-EHF ) 71 FO L+ T — Kbk B
e, L2 LSRR R 2RI B, M), 2019.8, with SH H—AF, @R =, A
O IERE, FEF B, BIKH BRI &, RE M, B HESC

(4) WRIEFRFEITHE S RIEMERT T/ K158 DRI BT BAF 3 VAL & AR D 728 0 $fE
fifedir, L% LR 84 MFE G 54, AL, 2019.3, with R B, @& KEE,
PR IR, R A, B R, N &, IRE e, BIRLHESC.

(5) BAMRAIZ ST B REMER T/ KT D53 - BEEEZEE)IZ B TR - AR A A
PEF DR BE 4 & BUEMNT FIMRGT, 2018 AL RZEM AR R 2 E B &,
FKH, 2018.9, with S H—EB, ¥R B, ALR ERS, ER fKR, IKH R, /il &,
B P, Bl ST

(6) MREF K70 BIR OB AT D T/ K7 ARG OB O BUEfgENT, HA
I Iy I AGRE 31 BMEY VRY Y LEHEEE, #4E, 2018.9, with ALR
IER, AR, &S OKER, FER] A, B SR, N, IRE e, BT HESC

(7) WIEARFETHE S RIAMERT T / K+ D NEIE P BN O BUEEHT, 56 55 B H AREE
VARY Y LEHZEEEE, FLIR, 2018.5, with #AR E, & KBS, AL% B, )
X, BH R N &, JRE M, BT FESC

(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) WBBZRFEITHE S KB /K F ORGSR 28l I a LV —2 a3 v, L%
TR 49 MIMFERSFHEHE R, 288, 2017.9, with & A8, iR =, AL
IER, R R, B R, N, IRE e, BT R
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(10) 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.

4. EH
(a) BHAERME T : WA ZFOERE RERBHITBEER 1 44, EIRIH)
(b) FHERIEA I : AR OEAL R & BUEFHEIEOEM (RN EAR 1 448,
EPRELH)
(c) 727 IV 2 1A : Linux I¥ Y F, vim T7 1 2O/, FORTRAN 2 &%
727 LMER (RERHETECER 2 42248 ERBLE)
(d) v 2737 IB:emacs TT 1 XDV, CIZ&k s 702 J LFERK, OpenGL
&BAVE =L - FT T 072 REHIECER 2 4 EIEBH)
(e) I FABUERRIT I FARS 2 DAL BEROMEUL L BHEFIE T VT X4 ()]
JRHHATEEER 3 4R, JEIRRLH)
(f) FABUERRNT 1T - AT F OEASGBRROBUEGE T 1 7 5 MMER (RBEFHITECY:
Bl 3 4, EINELE )
(g) BUEE IF—  BFLBEWMBMEZAH L ZRNOYIab—vay - Y7 o7
DT (RRHITBEER 4 4£4:, BERE)
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ZH ## (YASUDA Hidenori)

1. RBE
(1) FERRBIHR I3 2 BUEFTRIE 2 BFE U, MO BERE, 28z S KB BR O
VIial—vavRZIHEMALTWS.
(2) EENBHOILFEMEE LI, HaaF Y 1 LA Covid-19 R EKEIET » 7
VI VH A/HENL IZDWTHATHEDO 72D Y I ab—2a v &{F-oT\05.

(1) I 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. BRMX
[1] Ito F, Yasuda H, Suzuki K, COVID-19 in the 23 wards of Tokyo from April 6th
to June 14th, 2020. ADC Letter for Infectious Disease Control, 7(2) (2020),
72-75.
[2] Yasuda H, Kawachi S, Suzuki K, Simulation of leukopenia developed with

influenza A/H5N1 and its recovery with treatment of antibody to influenza
A/H5N1 virus. ADC Letter for Infectious Disease Control, 7(1) (2020), 29-33.

3. OBEHK
(1) BYYERTHEOdDY I ab—yay, BRTEYVREY Y L 2020, Web i#
#, 2020/7/1-2, ##E TR 2020 (ISSN1342-4432), 68-71, with #AFIH.

4. #BH
(a) Aav¥a—&r)TIY— 1:FHKREARE REAIEER 1 44, BRBH)
(b) BHREEAMT: 027 J I v 7usk GRABHMEZER 1AL, ERFE)
(c) #EREELT: 7 — L BGh (R HEIBUARL 144, BIRRLH)

(d) #-2%E I: Bod i GRARIFRIBUARL 1 4R4E BIRBIE)

(e) BHEET Vi 1 : ¥R EFV v GREHIEEER 3 44 #INE)

(f) BELEF )V 1 : PDE £ €7V > 2 (GUREHABEZER 3 44, ERBH)
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(g) B# 1 X7 — : Deep learning O L 71u 7 J I v (KEHIEER 4 F48,
WERIE)

6. WHMERF—ER
(a) HAY I 2L —v 3 v EREREERE
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¥ W88 (YANAGI Kenjiro)

1. ARBE

BTEHREGROMEIT L — Y —@EPEE ORIV FIIRDOND LI
BRoTE7. ERDBETIEY Y/ VORBHREGRT A TH o720, ETIFET I %
TR U 720 F L ROV OHERAR P BEIZ R > TV, FHINA ¥RV TPy ab T a4 v
7 — DARREEMERBRIIR I ND & 5 ITBIESIE ARG E IR RENTERVWI &
2o, HHTIIEHINTWAEEEZERNMT I L EMBETH L. ZOMETIIRHEE
PERAMRICHE M Z ST, JERP L2 HIEL TV, BlEY L LU CEEE L L — R
COBEBRRANE o LEBICKEIND IR ENEONZ, £V I — MRYHEHE I
M3 2 e BBEFzicEGonz. ThIETLVI - VEFHFORBIIHET S
DEBbLND. 5ICHEORHEEEERICEEH LU —Bbz2ilarz. 20/ VL5
EIHLUWEBRZHVWTESNTWS, £/ b L —AZILE L 2 EAI GG % 780
UWAHEEMERBIRZF AL, 55B0O B —DDfEE 5 2 /2. BBICEE L 72 RER
DREEZIT, T2 W TEAZARAEXDILR 217 - 72.

Some kinds of uncertainty relations are one of the main important subjects in
quantum information theory. The Heisenberg type uncertainty relation is general-
ized by using metric adjusted skew information which is defined by Hansen and
others. And also non-hermitian extensions to Heisenberg/Schrodinger 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. BRA
[1] Kenjiro Yanagi, Non-hermitian extension of uncertainty relation, Journal of
Nonlinear and Convex Analysis, 17(2016), 17-26.

[2] Kenjiro Yanagi, Generalized trace inequalities related to fidelity and trace dis-
tance, Linear and Nonlinear Analysis, 2(2016), 263-270.
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[3]

-
=

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, 18(2017), 1547-1561.

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.

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), 2151-21609.

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, 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.

3. OBEHRK

(1)

(2)

Some trace inequalities for left-right multiplication operators related to fidelity
and trace distance, The 6th International Conference on Nonlinear Analysis
and Optimization (NAO-Assia2016), 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.
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3)

(4)

(7)

(8)

(9)

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-
ence and Technology Graduate University (OIST) & ANA Intercontinental
Manza Beach Resort, Okinawa, Japan, 2018.11.7.

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.
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.

B EEEICEE U 72 — &b quasi-metric adjusted EIFHREIZ L > TR I N7z
AHEEMERIGR, 26 42 MR L T DIHY Y RYT A, BEBEA TV, HEET,
2019.11.27.

Uncertainty relations represented by tracial or non-tracial positive linear maps,
WHitE e TRISZERM & 2 D), SR P RER T 2SR, 5UER T, 2019.12.10.
INI—h - TEI—NVAEAOKE L ZDIGH, oisEs TR E &0
fENTE DS ], Zoom 2xigk, HUARKZEEELMENTAFZEAT, HU#L T, 2021.3.2.

(a)

(b)
()

(d)

(e)
(f)

e T VG 1 @Y VIR AGRRROMZ KD 2B 7V T X L% i BT 5 435
iR ORFER 3 44, EIRE)

B AT LG 1 73D A hd GREBFRL 3 24, EIRRE)

FRELREE T 4751, N7 1 RAGRER, 4750, X7 bVZER, S5, N2,
gl ORFBCFER 1 4, BERHE)

BT 7OV 1T - BUEMENT, #E, BUEky, EEMERE OREBER 3 44 %
REH)

MWW AT LG I &7 7)03Y) X A BUERL 3 4 BIBLH)
ISFHBUER R 1 E IR (BEm s RE S GE IR H)
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(o) HUEE 35— : SERBORH, LI ~UL b 2B GRAECER 4 44, BERE)

(h) SERESIRAR 2 (F) @ 3510, M1z 1 OFRER, AR, <2 MVZERL SBZE, i
Bz, b (H AR SRR 2 vk BRI

(i) SRR 2 (F) @ 2 BRI, TR (HAKF CEE R R
2 fE 4, IERIE)

6. FAFRY—E R
(a) THRECF BB ST
(b) WARID BRIED R

9. ZDfth
9-1. RFBEZDONBELES
(a) WIZEFEH : HAEMIRE B2 E R (C) GRERS 26400119)
WFZEHAf 2014 4E8E ~ 2017 4R
Wi s  FHRB LR TFRIZBIS2 Y bo -2 OB HEICET 5 K%
RIZDOWT DS
ffFgefiRkE
(b) WrZEREH : HARZAMRI SR 2 E S FBE (C) (FEES 16K00975)
AR = 2016 4ERE ~ 2018 4EJE
RS - H U WEBURRIESE D 72 @ Precalculus BB EERK
WA Ea
(c) WIMRZHRSE THBERCLDMETRY =7 Mxtd 2Bk FH2E]
AR : 2018 4E
WFZEEE4 © DL — ARERD 5 W7 R VERIR D — kb & 2 DS
WzefiakE
(d) WrEREE « HARZMRE SR A E s (C) GRERS 19K03525)
W2« 2019 4R ~ 2022 4E/%
WoeibE 4 « AHEETERIRZ R TH L WAERAOME L 2 DIGHIZ D W T O
WzefikE

9-2. FHEES
(a) HARFS
(b) 7 AV AHFEA
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(c) HARBEFHHREEFE
(d) IEEE

38



O & (YAMAGUCHI Hiroshi)

1. AEHE
JEAr 3 > o8 b AR RN e O AR H e EDRIE D AR N LVOMEIZD
WCDMIZE. F7z, JEr[Hia >Ny N EDOFHFMAENT I DWW THMEL TV 5.

I have been studying Harmonic Analysis on Locally Compact Abelian Groups
and measures on topological transformation groups. I am also interested in Harmonic

Analysis on Noncommutative Compact Groups.

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

3. OEEX
(1) FEMAIHEIE & semicharacter 12D\, 2017 4EE JMM 7 —2 > a v 7 K
7, 2017 4 11 H.

4. EE
(a) 7wy ¥ya~vrIr—1: @, 4, ERHE RFBER 1%, BMERIE)
(b) ZVwyavxyveItr—1: 84, 54, BE AR 14, BERHE)
(c) WaRNF 10 - 2 ZHEBOMEL S R EBFR 2 454, BERE)
(d) ﬁﬁ*ﬁ% € — 6 ki X AMPRGR GRABCER 2 48, #IELE)
(e) EfMr A - W _—ZHIE RFBER 3 H4E, EIELH)
(f) FEf@hr B: W _— 2780 (RFBUERL 3 424, #IRRLE)
(g) BFX¥IF—v : Efifhr URFBUER 4 44, WMERIE)
) fi

(h) fEbTFEm 101 - BARURMT O HAE (B iR Sk, IR E )

6. MR —ER
(a) Reviewer of Zentralblatt fiir Mathematik
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A BE& (IKEDA Akishi)

1. HRGE

SHEOLENSM O/ L X, HMYXEGRIIBIT2 D-T L — v ogEEEZIIRT 5
T-DIZBEAI NS TH D, Bridgeland 12 & W BRI ESMEES N DTH S, 3
S—XPEIC & B 2, T - Y IEHME X EOERBEOZEESMEDOEMIF, X OEE
MEDOEY 271 ZMENIENRD 0, REVEZMOZEHO BT EETH 5 @ iL X
DEMZTR L TWB EHFINTWES. ZOHS2ERT 27000, ZEMWESIDZM
D KA 7 K 35 D P X0 A IR 43 & D BARME: % il 0D 2R B G X0 h ] D 36 72 & % P\ T
RTW5.

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 mathe-
matical 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 coordi-
nates 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. ERFX
[1] A.Ikeda, Mass growth of objects and categorical entropy, Nagoya Mathematical
Journal (2021), published online.
[2] A. Ikeda, Homological and Monodromy Representations of Framed Braid
Groups, Communications in Mathematical Physics 359(2018), 1091-1121.
[3] A. Ikeda, Stability conditions on CY y categories associated to A,-quivers and
period maps, Mathematische Annalen 367(2017), 1-49.

3. OBERX
(1) 2 EHXHAS & Ginzburg Calabi-Yau dg ¥ & )V — b RD ¢-ZJ, £ L TZDER
[ LD g- MM DEMIZOWT, KB I - —, LR, 2018 48 10 H 15
H.
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(2) g-stability conditions and C*-equivariant coherent sheaves on canonical bundles,
Wl RBERA Y AR YD A 2018, WIREER Y — bk > X —, 2018 4 10 A 24 H.

(3) g-stability conditions and g-quadratic differentials, Mirror Symmetry for Fano
Manifolds and Related Topics, F#8K%, 2018 4 12 A 10,11 H.

(4) 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 41 A 31 H-2 A 1
H.

(5) B CP! 121t ¥ 2 g-ZEM &y C-AZRTIFED Y —, REEMEE 3
F—, RBRK*, 2019 4 5 H 13 H.

(6) g-stability conditions on CY-X categories, Stability conditions, Frobenius man-
ifold and Mirror symmetry, 8 & 4E 28, 2019 4 6 H 14 H.

(7) 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 4F 6 H 25 H.

(8) quadratic differentials and g-stability conditions on CY-X categories, Workshop
on quadratic differentials and g-stability conditions, &I K%, 2019 4£ 7 H 12
H.

(9) 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 H9H-13 H.

(10) Gentle fRE®D 2 TRH,T & Calabi-Yau 5efiifk & g O &% BORA RN &
IF—, A T4 VA, 2020 42 A 10 H.

ﬁﬁ
i

(a) BEBCBCE : B2 LT, SO EROREE GRABeER 1R, SEIRRE)

(b) 1% : didiah, MR P BOER 2 424, BIRRHE)

() T35 TA « SRR (RFBCER 3 454, BINELE)

(d) ST655 1B « BT RO IR (B BUERL 3 42k, SRR )

() MEMTRHIHE 1 DUBTOIRE ORFBCER 3 4228, SRR

() 7 RY7 VA M 3 F— 11 KEGERF IR OBE IR HRERD @5 B & LT e 3
F— R FHE REECER 3 L IR

(2) BOHIFi : BROBEOMBS OB# A HER 1 24, BIERH)
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(h) fEH=RER Gk 2t /LB /ABUA R A& GL: TSR D22 & IR |
WS EHTRZER AT ICETRERZ E M CRALR R ZARBE S, S

)
9. Z0ft

9-1. RIIEZDONBELES
(a) BFZEREE : HARZEMHRESRIEIEE P58 (B) GRERS 16K17588)
WFFEIE : 2016 424 A ~ 2021 43 H
WoeafiE4, « AR OBIML & MM DM Lo 7 1 R = ZREE DS
WreRFE

9-2. FRFRERE
(a) WFFEREE : BP0 KPP RATE 2S5 &
fFZEHAM : 2020 44 H 1 H ~ 2022 4£ 3 H 31 H
SRR« 1T - VU SERD o BN % BlERIRNE, RS, BT 2rREE
DI EFAGRD LR - fiEH]
W
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#8 % (INUMA Manabu)

1. HAEHE

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

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

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

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

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

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

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

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

a bank’s ATM (automated tellers machine) terminal, the immigration control
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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. HRAX
(1] HEP, HEES OEH/EBERE, WK FPHRE L v 2 —/E 5 3 5 (2019),
21-22.

[2] HIAZ, BAREEE L & BUAREEM St O B FEHR S, I KB v & —
FUEEE 35 (2019), 27-30.

3. OEHK
(1) N"AFARA DY 7R HFE, REBHBRZBRZAEME2EK 30 FZ 6 HAKI=,
PORTA %535, Jun. 9, 2018.
(2) WA AA RN TR (Rehtt2z BT 5807) |, Fik 30 42 MATH ¥ v
VB - BER - WgE S - W% L MATH, 58 L MATH, $i17 MATH —>,
IR KT I F =7 A, Sep. 15, 2018.

4. #EH

(a) FRECFERE - MSBEBGH. BEGRICB I 241 5 — 0, THEA GRRHEK
TR 2 A, BERIE)

(b) B MG : B SR THV 2 BF O RSA K5 GiEHAMTBUEER 3 48 EIR
RHED)

(c) FFEHE : M/ SOEE. NIV I/E, V—F - VeEUFS (KEBEHITEE
Bl 3 4, JEINRIE)

(d) HEEY 1: AEEYOFEE, FHEE K7 - KEHITBUAR 4 4, Bl
RLED

(e) AEFEH 11 : AEEHOHAHRE, FHEE 7 - fKEHARECAR 4 4, Bl
BLED

(f) BOMSEBEY - S0 BT 2 FLAE PR O BCERHEEEOE Y (REHMEUER 4 4
£ BERE)

(g) Bt IF— : GHLD 7 — L OBCE GREFMTECER 4 48, BMERE)
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6. AMAY—ER
(a) ISO/IEC JTC1 SC37 WG5 ENZER B (201141 H ~)
(b) ISO/IEC 30136 YHY =27 baTF 1+ X (201441 H ~)
(c) NAAADNY 7 AWREMEAER FH (2015 £ ~ 2016 4F)

7. %8
(a) EBEHIKBAFE, ISO/IEC 30136:2018 BfTICHB T2 Tuy =/ haxz T4+ XL
TOHER, HRLEZSERBEAES, 2018 410 H 9 H.
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#M@ BF (UMETA Yoko)

1. AEHE

564 WKB f##T13 Borel $8R1VEIZ B % & < WL d ©, e EE M) SRR O i
DRIB 2 BB DFETICB W CTEHTH 5. @IV Y = OO KIS ks %
RT3 5 7212, Stokes BT D FEMIARIEHR 2 B E L T 5. 2020 FE X, Lax xf 2 H DIELR
FHREAD Stokes A DHEBIIRIZDOWTHZEL 72, 72, HEE KL HLAMET, R
IR O FEEZHNTH SO IEM IR R LA Z T U7z, T. de Jong IZ X DB A I N7
FEARNT R 22 5% AT U 7283 ([2]) 1% Funkcialaj Ekvacioj 76 RS 7z, 2 DRFZE D
Z L UT, Siersma (2 & IR LA L, T HH0/ I— D IM#EEZMEEL, B
FrafeEny —IZKONMNETLE/ Fua I —EEE2Mi L7z #RBEARETTH 5.

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 the information of the Stokes geometry
so that Stokes phenomena are correctly caught. In 2020, I studied some degenerate
phenomenon in Stokes geometries. In [2], I and S. Tajima studied holonomic D-
modules associated with certain kind of non-isolated hypersurface singularities by
T. de Jong. The paper [2] is published. We also studied isolated line singularities,
transversal Al-type non-isolated hypersurface singularities studied by D. Siersma, in

the context of algebraic analysis.

2. BRH

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

[2] 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.

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

[4] Y. Umeta, A certain property of a unified family of (Pj)-hierarchies
(J=I,II,IV,34) with a large parameter, RIMS Kokyturoku Bessatsu BT75
(2019), 101-111.
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[5] Y. Umeta, On the Stokes geometry of a unified family of (Pj)-hierarchies
(J=L,1L,1V, 34), Publ. Res. Inst. Math. Sci. 55 (2019), 79-107

[6] Y. Umeta, A unified family of P;-hierarchies (J=I,1I,1V,34) with a large pa-
rameter, BELAEHTIESEATEEZEEk 2020 (2017), 92-96.

[7] S. Tajima, Y. Umeta, Computing structures of holonomic D-modules associated
with a simple line singularity, RIMS Kokytroku Bessatsu B57 (2016), 125-140.

3. OEmRR

(1) 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.

(2) 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.

(3) 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.

(4) 524 WKB A1 X @05 > L = HRAGHIZ, ILERmT¢ I F—, (L]
KFTHE, 12 H 15 H, 2017 48,

(5) Lax pair % & DIEMIE HER D% WKB #EH, 55 1 BIHBLIEEE £ 3 F—
BRZFKRF, 12 A 2 H, 2017 4.

(6) 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.

(7) 4 D@ Painlevé BEE %2 &8 Y AT L DA ~— 27 Z%(T, Workshop on Accessory
Parameters, B RFEREREL I F—T X 10 H 7 H, 2017 4.

4. #EHE

(a) MELARECE T BELRBORS REEHITBCER 1 F4, HMERE)

(b) ZVyyavreIFr—1: £HLEGE GEAIECER 144 BERH)

() 7LwyaxyeIF—I1: [FfEEIGE EE (R TEEER 1 4L, BERA)
(d) SEf@tr A 7— ) THERE G GRARIHIEUARL 3 44, #IRRHH)

(e) Fffht B : 7—V &ML j6H (FEHMHCER 3 4, FEIBLH)
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(f) B0¥v I F— : WHHRR GLRIAIBER 4 54, BERE)

6. HHFFZEY —E 2
(a) BEERIZ 51 B BATRA L 2 DL (REERE) HEEA
(b) A AR L I F— (2018 /£ 3 H 3 H ~ 4 H, RINCTAY) &
() ARBURNHLIOFIZEES (2017 45 11 H 17 H ~ 20 H, AH AIEDT) % 1

9. Ttk
9-1. HABSONBELIER
(a) WFAREH : FACHATRIARIFOIE SO (C) (RS 5 20K03637)
FFSE IR - 2020 424 H ~ 2024 4 3 H
WSRAREA, © TS = RO Stokes BITE 1 ¥ 2K > MROHEIHT
CEAE
(b) BRI : AASARMAMEN AR SLAENR (C) (WSS 18K03320)
50 - 2018 424 H ~ 2022 4 3 H
PSRRI ISR 5 0D (AT & 3 FEBLRARAT 7 L =) X 2
Wi s L4
(c) BFAREH : HAEIHRMARYHIAL LFOE (B) (WEHS 15K17557)
WS < 2015 42 4 ~ 2018 4 3 H
WAL /820 = B D54 WKB A7
Mgtk

9-2. ZFNMFERE
(a) WHZEREE : BPE K RATE W22 58 &
fFZEAf - 2018 £ 9 H ~ 2020 4£ 3 H
TSRS S - | NV = FERD Stokes Hfn] DAfFE

W
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@I BA (FURUKAWA Katsuhisa)

1. HAEHE

(1)

(2)

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

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

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

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

correspondence of oy (X).
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2. BRMX

[1] K. Furukawa, On general fibers of Gauss maps in arbitrary characteristic, Jour-
nal of Algebra 451, (2016), 293-301.

[2] K. Furukawa, Convex separably rationally connected complete intersections,
Proceedings of the American Mathematical Society 144, (2016), 3657-3669.

[3] 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.

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

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

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

3. OEAX

[1] m-th Gauss maps and small dual varieties, ¥HMRBEEMFE S R T 7 A 2016,
FORBLRL R BT 488, 2016 4F 3 H.

[2] EIREL Fano #EHTHE FD 2 IREHFRIERDIRITIZDWT, 25 4 [ K3 #ifi - => ) 5 A
HiE 7 — 2 > a v 7 JLiEESE K7 AIRETY 7 2 1 &, 2016 4 10 H.

[3] FEHFEE Fano #EHIE LD 2 IREIFREDIRITIZ D WT, HOPEIL RECEMIFES VR Y
v L, FRGHORFE T AEER, 2016 4F 11 H.

[4] Dimension of the space of conics on Fano hypersurfaces, The 2nd Higher dimen-
sional algebraic geometry Echigo Yuzawa symposium, Yuzawa-cho Kouminkan,
2017 4E 2 H.

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

[6] Cubic hypersurfaces with positive dual defects, fRECEMIF IS > RY T L K
JEL R ST ey K 2, 2018 4F 10 H.
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[7] Cubic hypersurfaces with positive dual defects, Workshop on Calabi-Yau Va-
rieties and Related Topics, Hakodate Community Plaza G-Square, 2019 4 8
H.

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

[9] Cubic hypersurfaces with positive dual defects, #DPEIL RBERMIFS ¥ HRI D
L, RRGHKRZH T A, 2019 48 11 H.

[10] On the singular loci of higher secant varieties of Veronese embeddings, Zoom

Algebraic Geometry Seminar, Zoom, 2021 4 3 H.

4. #E=&

(a) FHEBEAM T : Excel iI2&5 2757 - fitgl - MR ORFBCERN 1 F4E, EIRRLH)

(b) FHAEBEAMIL : LaTeX 12 & 2 3XEMESK RABER 1 4E4, Z#IBLH)

(c) TR 7 VAN IF—11: I F—FROKEWET OFBUER 3 F4, JEIR
BE)

(d) REFEE : 22— 2V v NOHRRE, BEIZB T 2 4R, FIEH OFHFER 2 4
4 wERIE)

(e) REF : ZHAB, 1 7 7V, SR, BIREE O 8FR 2 424 ZIRRLH)

(f) RBUESEm IA © 77 « VRS, 7L 7 F—HEDOT7 VTV XL A ERER
3 AR ERELH)

(g) RECESeam IB - 4 7 7IOVOMEEEH, K, EE ORFBUARE 3 F48, EIRBLH)

(h) #Ft I+ —  wiEGR, 7L 7 — K, REZ KGR O8R4 54, BB

BHED
(i) BRI FhRam A - RS HAEGR (BRI RZER - B H TA5eRE, &R
BHE)

(j) RBERMPHER B« RS A DR EMT - EEEOKRMT (FRHKTERT
e - FEEpH T2EpTSER, EINEH )
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9. ZDAfth
9-1. HIBEZEDNNELES
(a) WRZEREE : HAZAMRIM SR ZIEE Rl B8 GRER S 16J00404)
WFZEiAE - 2016 424 H ~ 2019 4£ 3 H
WFFEERE « (LT D IR & SRS 2 BAR DD 1)
W

9-2. FRNMHREME
(a) BFFEREE : BPH KRS RATE 22 5 <
22 : 2020 4E4 H 1 H ~ 2022 4£3 A 31 H
WIZEiE R « 778 - YU LRMAD & B 2 BERIREE, AERIIREE, ST 2R
DI AR O AR - fEHH
Woe s
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&K B% (SHIMIZU Yusuke)

1. HABE

M-HE5E DEEHER 20l a iR HT 12 BV T, §90R & Yoshida (2011) D 2 B A 72 7
flizflAGHLELZLIZED, HERBDWIENMEE—A Y FOIHRZEL Z LN TE S,
iz, =AY bOIRIE, Bt B W TEERKLEZE U 5. (1], [2], [4], [6] T,
Radchenko (2008) @ & 5 7, #8434 v] 8 C @ Firilfrife —iRA&IE &2 F¢ D & 13 BR & 2 WEREFK
MERGZH LT, ZRBAMOUNEMN 217> 7. RIFZZ &0, JE < — O ERIL M-HE
ERIINT 5, IR D 720 DRMEDVHER I Nz £z, RIFGEIE, @SB
T =X & W L)L I — NHRBOERE O IERLHEE I B TTRETH 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 [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 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. FERMX

[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] AR B3, WK B, TR B, B, T 2T 1 75 —= v ZIs X B
L amHIZ B9 2 EE OB, PR ARG S 1 (2017), 1107-1115.
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[4] Y. Shimizu, Asymptotic behavior of regularized estimator under multiple and
mixed-rates asymptotics, Josai Mathematical Monographs 11 (2018), 3—-14.

[5] K B, T— XY A TV ADODHEIHRE & DORE MY 7 b 2T
R Z WD E-, WU ERAIZEME 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] VKB, BTRA, KRR, RREKR, REEAG, BARE, JE e, (hrEd,
Python (2 & % 3 — FERIZDWT -ARGERE & B¥ ¥ I - — OWmd-, WA EHRE
FHWEZE 27 (2020), 8-43.

3. OEERERK

(1) JEBS T A =R DBIRME FIEOERES K OZDFELE, CREST fiREL:R V7
FY 7 “YUIMA” 2—H¥—2a—2 KT, 2016 4 1 H.

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

(3) 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.

(4) IREDURMERYG; 2 © DA LS & Ol 26 g, 26 21 [ FR - HetRZEy v Ry
7 L, UMK 2016 4E 12 H.

(5) HERM HRERD A= ZHEEIZDWT, 2017 £ IMM 7 — 2 ¥ 3 v 7 Bk
¥, 2017 £ 11 AH.

(6) MHBET — X2 HWIEILB AT A — X2 DMEHE FEOEBELS T DEE,
CREST - & EPM I BFEEBERAR S VR YT L THFEAT =R E2EZ 5
2018] , 7F¥ NAE—IL (HIR), 2018 4E 1 A, KA X —FE3K.

(7) BHE T — 2 & AV HMS T A — ZOWERETFHROEES LU 2 DR,
CREST - & &HF - AIMaP &Ry v RI 7 L BT =R %2252 % 2019,
HRH—T VL A (B, 2019 4 3 H, KA X —FK.

(8) WERMA HERETNOHEFIEIZOWT, 5 2 HHEFHE %Y I - —, HaHp X
%, 2020 4 11 H, 1B1FEGH.
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4. #EHE

(a) MEHF T R e 1 UOoThERDA ORF - fEAITBUARL 2 44, BIRRH)

(b) #EHEUF 1L : ZUOTHER DA & e (P - fEFHITECAR 2 454 EIRRLH)

() A ¥ a—RIZL B 1 R & Excel 2 W 7z#iih T — & DM - 85 & 7 — R iR
fr ORFBUERE 2 454 FIRBLE)

(d) MEEHECARIEER T - KRHEE ORFBCERE 3 42k, EIRLH)

(e) MEFHBUERIAGES 1T - MiEHIKECE P BCER 3 4R, SBIBLE)

(f) $%¥t IF— Bt L 7025 302 (RFEEER 4 44, wERE)

m mm

6. WAMBEY—ER
(a) CREST RF%E#REE TSR 535 < KEEERIEE 7Y > 277 ) (5
F o EHHEMR 2u% (REKRF)) ICifgE & LT3 (2015 44 H~) .
(b) #¥EHY~—& I F -5 HE (2015 4£ 8 H~)
(c) XEMZARBRHNERCHEFRRRIEMEZE (2020 4£4 H~)

9. ZDAfth
9-1. RUFEZDOHNIERES
(a) WIEMLH « HAZAAHREL SR AT B2 GRERS 16J03116)
FZE IR - 2016 44 H ~ 2017 4 3 H
W7EibE s - HERMD AHRRETVOBRIREE FIEOERL LT 0
W
(b) WFZEHEH : AR B AIEE AT GRERS 18K18012)
WFZeifE - 2018 2 4 H ~ 2022 /£ 3 H
RS « HERMAD HRRRE TNV O EAMMEZE R FIEOERE L O 0 FE
W

9-2. RHRERHS
(a) WIZEREE © BRPAES B IS4
FZEHARE : 2017 4£E 9 H ~ 20194 3 H
PRCARA, RO % J N T R SRR T TS B Wi 7 e Tk D%
H 5 X OBUHFEIRIC & 2 53T
sk
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9-3. XIHHEE
(a) AABE>2
(b) FASFES
() HAT 2 F 27V —2 (i

%

=

‘I

)
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PR HHhta (NAKAMURA Akane)

1. HRBE

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

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

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

2. RRM

[1] T. Mase, A. Nakamura, H. Sakai, Discrete Hamiltonians of discrete Painlevé
equations, arXiv:2001.02535, to appear in Annales de la faculté des sciences de
Toulouse.

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

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

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

[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. OBEHX
(1) Recovering a linear problem from a nonlinear problem, Representation Theory
and Integrable Systems, ETH, 2 A, 2019 4 8 H.
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(2) Recovering a linear problem from a nonlinear problem, The 2nd International
Conference Geometry of Submanifolds and Integrable Systems, KB 37 K%,
2019 4 3 H.

(3) Recovering a linear problem from a nonlinear problem, #7 AJ 4R I F —,
A K, 2019 4E 2 H.

(4) Recovering a linear problem from a nonlinear problem, SIDE 13, & R 1#%
2018 £ 11 H, KA X —.

(5) Recovering a linear problem from a nonlinear problem, A&/ RHE A 5 H 2
5 BORKEE & Z O, K EELEN A ZEAT, 2018 42 9 H.

(6) Generalised Hitchin systems, Seminar on geometric aspects of integrable dy-
namical systems, [IFEKRE, 2018 4 6 H.

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

4.
(8) 4wyt NIV o BUTGRER & R AR 2 fifRDRAL, By SRR & AT, ST AR,
2017 6 H.

(9) The 4-dimensional Painlevé-type equations and degeneration of genus two,
ISQS 25, The XXVth International Conference on Integrable Systems and
Quantum symmetries, ¥ = 3 TR} K%, Fx 3, 2017 4 6 H.

(10) 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 UV 71 & %&[E, 2017
3 H.

4. EE
(a) RBRELRBEE T 475 L BURBUE O WA GRPBEER 14, BERIE)
(b) MBI T : 474 LU BEE O WIS GREEFITECERL 1 4, MERIH)
(c) Bft I F— : VIEEEGH /RBEETE OFBEERL 4 24, MERIE)

6. WHHERH—E R
(a) FEHITHE Y I F— (AR HEEA
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9. ZDAfth
9-1. RHFEZEDOHMESES
(a) WFEMEE « HAZPAHRBARIZZEE AT GRER S 20K14330)
WHFEIfE 2020 R ~ 2023 5
WHEERES, « miRoe S LT o B RE A D FERREL - AR G2 B3 & W5
WHoeRERE

59



1.2 B1EEFE4E (Master’s Course Students)

#EH H (SAKURAI Takeshi)
1. E8HE : MNRE B
2. MEBE

BN E 7 72X —RBD F-ZIHADRIKMEN S5 FHEMEAH D Jones ZIHAX
Alexander ZIHA A5 515 Lee-Schiffler, Nagai-Terashima, Kogiso-Wakui 72 & D
1% Morier-Genoud—Ovsienko ® HHHD ¢-2 (¢-AHE) W5 RTEE Iz,
% 7z, Conway-Coxeter frieze Z F\WWT, HEAEAEHD Jones ZIHAZE AL 7ZL T ¥R
¢-EHBPSB/ONE LI EICESMIOND Z LIt D, BLXTIE, ¢-FHEED MK
BlastET B2 LI2& 0, RIFRIETH 5 -BHEO DO ¢-ZHADOHEIZDOWT,
DREVFEBOLA, FEFICHRFENTEEZ TS Z 2B 7.

It is known that the Jones polynomials and Alexander polynomials of a rational
knot can be calculated by the specialization of F-polynomials of a graded cluster al-
gebra, due to Lee—Schiffler, Nagai—Terashima and Kogiso—Wakui. On the other hand,
Morier-Genoud—Ovsienko explained these results in the context of g-deformation of
rational numbers (g-rational number). Moreover, by Conway-Coxeter frieze, we can
regard the recipe for calculating the Jones polynomials of a rational knot as the recipe
obtained from g-rational numbers, and therefore, we can deeply understand the re-
lationship between the invariants of rational knots and cluster algebras inspired by
Kogiso—Wakui. We have an interesting conjecture for the property of the denominator

of g-rational numbers by calculating many g¢-rational numbers.

£ # (REN Xing)
1. IBEHE : /NKRY BE
2. HREBE

Sophie Morier-Genoud & Valentin Ovsienko ® — A IF# 3% & quantum number
123D\ T g-deformation of rational number (¢-HHE) ZEHL7Z. O ¢-FHEI
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T. Kogiso & M. Wakui DFXTHE A 6N ABEAHDY a — Vv XZEADFHEL V¥
EHEHSBERBRLTEY, B bR Y- HFBELTWAS. ELiwmCTIX, Sophie Morier-
Genoud & Valentin Ovsienko DX D H TEE I N7z ¢-HHE & ¢-deformation of
irrational number (¢-fEHE) 2F KL, -HEHHD ¢ 12T 5 Maclaurin fkHUE
X & g-metallic numbers ([n], = [n,n, - n,---],) DHEHEB LTS UL—BNREE
([mimlg = [myn,m,n, -+ ,m,n,---|,) DEEOLTHFIOWLAZE RO 7. HIiZ, 7,
& [m,nl, DHHIAD palindromic HH & 2 DHERED LG DRBEHRL S EE RO
T, BBIZ, R UEZHWT V22 +1 & V2242 TERINDEHMD ¢-deformation
EEHELUT, TORBOFEL P EROT 7.

Sophie Morier-Genoud and Valentin Ovsienko defined a g-deformation of rational
number (g-rational number) based on continued fractions and quantum numbers. This
g-rational number is closely related to the calculation recipe of the Jones polynomial
of the rational link given in the papers of T. Kogiso and M. Wakui and is also related
to the quantum topology. We give some observations to the g-rational numbers and
g-deformation of irrational numbers (g-irrational numbers) which are introduced by
the papers of Sophie Morier-Genoud and Valentin Ovsienko. We found the recurrence
formula of the sequence which the coefficient of Maclaurin series expansion formula for
the g-rational numbers, the coefficient of g-metallic numbers ([n], = [n,n,---n,---],),
and a little more general case ([m,n], = [m,n,m,n,--- ,m,n,---],). Furthermore,
we found the palindromic property of the discriminant of [n], and [, 7], and the
coefficient calculation recipe for its conjugate solution. Finally, we considered the
g-deformation of irrational number which are represented by V22+1land V2242 by
using g-addition, and found a recipe for calculating the coefficient of [v/22 4 1], and

(V22 +2],.

NLE BT (KUNORI Kohei)
1. $88H 8 : il E#
2. MABE
SEHHIARIC BWTIERRNR T PIVPERTE 728 SFATHIRAE X 0, FRMHVHIS &%

DFATHARIZ A AT WO RREPEEFN S, KRS T, ZRATRRD A7 flR O e 7 i
WIZDOWTHRTZ, FHE L EXIZIX GeoGebra % W =
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If a normal vector can be defined for a plane curve, a parallel curves of the plane
curve is determined. If certain the conditions are satisfied, the parallel curves has
a singularities called cusps. In this paper, we study the singularities of a quadratic

curves. Some calculations and drawing figures are carried out by using GeoGebra.
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2 ZAENEE (Graduate Degrees Conferred)

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

#H K (SAKURAI Takeshi)

fikDER LML =MIENE O flip & ¢-dp e ORE

Relation among mutations of quivers, flips of polygon-triangulations
and g-deformations of continued fractions

Mar. 17, 2021

£ & (REN Xing)
B L - DN DD DEEE

Some observations of g-rational numbers and g-irrational numbers
Mar. 17, 2021

AE BR¥ (KUNORI Kohei)
TIRHHAR D AT AR & F DR

Parallel curves of quadratic curves and their singularities
Mar. 17, 2021
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3 ZfiTHMst — Josai Mathematical Monographs

W KRG R BRI T, BET — <% —DWD T, FWN - FAMIL < G
XEFEL, #iE Josai Mathematical Monographs (JMM) Z¥f7LCTH b £3. 2020
R TEERE DRI A LD b Ro Y — %] 27— I E2HEL, F
LD SR L 7R D £ L 7.

JMM 13. Representations of Discrete Groups
and Geometric Topology on Manifolds,

Haruko Nishi, Editor in Chief
List of accepted papers
Genki SHIBUKAWA, A revisit to periodic continuants

Masayuki YAMASAKI, Rotation numbers of regular closed curves on oriented as-

pherical surfaces

Hisashi KASUYA, Introduction to variations of Hodge structure over Sasakian man-
ifolds

Yoshinobu KAMISHIMA, Construction of contractible complete quaternionic almost

Hermitian manifolds with compact isometry group

Shinji OHNO and Takashi SAKAI, Area-minimizing cones over minimal embeddings

of R-spaces
Shigeyasu KAMIYA, Complex hyperbolic triangle groups of type (n,n, co; k)

Martin A. GUEST and Nan-Kuo HO, Polytopes, supersymmetry, and integrable sys-

tems

Akifumi OCHIAI, Special Lagrangian submanifolds and Lagrangian mean curvature

flows with generalized perpendicular symmetries

Frangois FILLASTRE and Andrea SEPPI, A remark on one-harmonic maps from a

Hadamard surface of pinched negative curvature to the hyperbolic plane

Sumio YAMADA, Variations of complex and hyperbolic structures on Riemann sur-

faces — a comparative viewpoint —

64



4 RES, 7—0 av 7, KEE, €I —
(Symposiums, Workshops, Colloquia and Seminars)

MRES

2A MV HRES TQuiver & BFIE T M IVZER] )
NI N C 5 TN

fd ¢ H 20204104 17H () ~10H 18 H (H)
% A AV oA R

VA=EZA N
10 H 17 H
10:30-12:00
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