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1 EABREEN RS
(Individual Research Activities Reports)

1.1 X2RHBE
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1.1 KRE#E (Teaching Staffs)
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fREH EM (IIDA Masatoshi)

1. ARHE

XFRZEM EomizEm, L0 —BIZIERTZ MVERDOY® 7 > a v OZERIZ I Lie BEANHE
B/EA L, Lie BEORIZ BARKNICFEIT 528/l & U THBELRERENR LR >TWD.

295 UT-BEZEfIA D Lie BEOMEA X Lie BROMEHA 25 2 248, BEOMEM & Al iz
Lie B A @ AFEERD TIZEHI RBERICB W TEERZ T TR L, LB e
HEE L CHREWRRTH D, 25 U7 FR2E EOFRFIMRNTIZ D\ CREGRIN 22 Bl
DOHIIZELTWVW5.

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.
2. BRIMX
[1] M. Iida, T. Oda, Restriction of the system of differential equations satisfied by

the matrix coefficient of the principal series representation of Sp(2,R), Josai
Mathematical Monographs, vol.6 (2013), 49-58

3. OFEHRRK
U
4. E=E
(a) ARBREET : BN bVER, 1750 GERAIETR 144, BERE)
(b) FREIARECTE T - WREZER, 178D Ak Jordan FHERT (il HHTECARL 2 4R,

BERH)

(c) #fr? - dhistem, dhmism GERFATBEER 2 424, #IBH)

(d) TEHRBEMIFLE : MG RABIRRE, HHREERIC DWW T (REHITEBEER 3 44,
ELEEERIEY

(e) B I — My ifes, BlGe CGRREANIBEER 4 F£4, HMERH)
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(f) SRR IV - 7703 XA (B2 RERBUA SR, EIRRIE)
(g) BOHRIFEHERE - SR ONA BURKRFHR T 144, HERHE)
(h) MEIARECY: - P REY: CREKRZFER T8 1 4, »ERHE)

5. BLX#HX
A

6. WHHERH—E R

(a) Mathematical Reviews @ Reviewer

J
M
pil

&
s

1z

8. PTHTFIvIEY Y —
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RS Fi# (OSHIMA Toshio)

1. FHREBE

Fuchs BUSRBIE 4 HRERIZH LT, AT MIVEIOB A D S O 217\, Kac-
Moody )V— F 2D Weyl #EO/EHZIH S5 22 UC, Riemann 3K Ed Fuchs BLE M5
BRICE T2 EARNHE (e 2O Z2MIHLZ. 3 5ICRREADAES ZH & A
Iz ek, Vv R AL S Appell DEEMMA ARAREE2ELLERD
KZ BARERAPHFOo N, oz E0H—NHEBEATREIZZR > 72 (cf. (6)).

Z D@D S, Fuchs AN S KZMARERNWAEZ5 5T, H—HIZE/ FoI—
HOBAMDORMEEZRDLZ N TE, Appell D F, DEEIZENS LS54 £/ KA
IRHEBERNZZDY, MAREIC ARSI NG ] BEPIL— P ROZETHIAI NG 3. 5
12, BETH > 72 KZ B HFERD middle convolution 2 & 2 #4047 51 0 2 1 D 5l ik i
N, FRAHABATH DALY MIVARIZERT 2 Z LT K0 fkI gz [4, 6]. T
& 0 KZ BIZ B8R O W22 O RN R AAF T &, Il ZITER I DWW THE—
7 7a—FHHEEIC AR 572 (15, 16)). X512, VY Y FARGADYFEE/ Fuo 3 —
HOEKNERLATREIZRY, FAEERENRTORE/ FuaI—b400o7 [10]. £
7z, q-RRTEE DN DWW T B HAN KGR %2 1572 [2].

KZ B AR 2 MAEHRROFRE 707 5 A2 B0 Y 2T 4
Risa/Asir ECHEBILZ (6 (g)). ZOFEDIEN, 3IRILT T 7, 11HIGHHE, i DS
HEEZEOCHT, REDHEHDOER % TEX ®Y — AL, XXMM %Z1T 5 Risa/Asir
DITA 7TV EMEHL, Y= T NVEEMLUTRALAZ., HMERCETI2HLVFE
(1] Dfth, FTHIDORMED BEERK & REF, RNERS OFREGI O BEERK, KORIKDE)
HXRFHEROERBREEET (cf. 5,7, 8, 9]).

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 ((6)).

In this way, we get a unifiled irreducible condition of Fuchsian ODEs and KZ
equations in terms of a Kac-Moody root system and clearified the phenomenon that a
product of two hypergeometric functions may be a solution of a KZ equation [3], which

happens in a case of Appell’s Fy. Studying the simultaneous spectral decompositons of

(5)



mutually commuting residue matrices, we solve a pendding problem determining the
transformation of residue matrices of KZ equations under middle convolutions [4, 6],
which may bring us a significant advance in the analyze of KZ equations, for example,
a unified study of the connection problem of the equations ((15, 16)). Moreover
we describe semilocal monodromies of solutions of the rigid equations together with
local monodromies arround their irregular singular points [10]. Furthermore we get a
fundamental result of the convergence of ¢-hypergeometric series [2].

We write a library with its manual of the computer algebra Risa/Asir to analyze
KZ equations and calculate matrices of differential equations (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. It uses a new method
drawing curves [1]. It generates problems in linear algebra and their answers including

intermidiate calculations (cf. [5, 7, 8, 9]).

2. BRMX

[1] T. Oshima, Drawing Curves, Mathematical Progress in Expressive Image Syn-
thesis III, edited by Y. Dobashi and H. Ochiai, Mathematics for Industry 24
(2016), 95-106, Springer.

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

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

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

(5] REFIEE, UReplaEE] BEULHEIZ X 2 BB AREBOC B S O RS & ik DERk,
FY T b0 2T e OMRMBEENIZE S S5, BELRT LAYk 2022
(2017), 1-9.

(6] KERIKE, KZ REEMROLES & fit, KRB & 6T SR % o < 2 353,
BORFRENTAF SRR SE 8% 2031 (2017), 124-158.

[7] BOERS, KEFHE, @@k, SERETAVBLCAIAR - X7V y b2OFHL
T BURHBM OFFE, W RZHERBIERAEACZE, 1(2) (2017), 2006-2013.
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18] KEFIEE, FHINS A —Z Q5L 20T LT ) X2, B Y 7 0 5055
DS, BERENTIFSEIaR 258k, 10pp, feHIH.
9] KEREE, FHERZM - BFEE, BV 7 b0 27 &2 ORRNZEFHIZH
BT, BERENTIISTATEES TSk, 10pp, feHids.
[10] T. Oshima, Semilocal monodromy of rigid local systems, 10pp, submitted.

3. OEEHX

(1) KZ BUAREA DN, MM GRS 2017, fiF K%, Jan. 6, 2017.

(2) KZ WA DZEH & B2 WRESRM, 2017 HERBGHRY — 2 > a v 7, HEUE
R3ndwafh (GIRNZEETE > 2 —) | Jan. 8, 2017.

(3) V¥ v N7 Fuchs BIGRERDEFHE/ FuI— SRV« v X —k IJ)—
2017, BEEGIR, #i, Feb. 4, 2017.

(4) VY v R 7 v 2 ZARFFEARD semilocal monodromy X KZ B AEAD AT |k
NEIDEHE, 77 2%V — - )NT A —X5Es, BEAR K, Mar. 16, 2017,

(5) Risa/Asir (2381} 535, Risa/Asir Conference 2017, ©iR K%, Mar. 29,
2017.

(6) Rigid Fuchsian ordinary differential equations and equations of KZ-type, Alge-
braic Analysis and Representation Theory, 5C#B K F#HE MR AT A 5EHT, Jun. 29,
2017.

(7) FHEER A > - 508, B2 e 1 Y 2 —% v b ORIE 2017, BEERE I F—
A, Jul. 16, 2017.

(8) AHBENDOEEADIEM, BFY 7 vV =7 & ZOMENBAEFHIZET 258, 5
R A RERAENTIIZERAT, Aug. 31, 2017,

(9) Rigid Fuchsian ordinary differential equations and equations of KZ-type, For-
mal and Analytic Solutions of Diff. Equations 2017, Alcald de Henares, Spain,

Sep. 7, 2017.
(10) EHERZM S 72HE, 727V V) — - NI RX=2%E, EREERELIF—NT X,
Oct. 6, 2017.

(11) KZ F#% rigid Fuchs &2 1) % middle convolution 7% & D2 7 7 4
U— - NI A —=2gEe, EREEREEIF =17 X, Oct. 9, 2017.

(12) Transformations of KZ type equations, # /AT & W@, K EBO0R
ek, Oct. 19, 2017.
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(13) R RO LML T DA, HEMS HBERNDREL A, FBARKFIHFE,
Nov. 3, 2017

(14) Risa/Asir &flid 70125 L@, BB & Z O L8 DS, FHEKZFK
BERLARSEAR, Dec. 21, 2017.

(15) Ry RO MO M8, BRAZT2 2018, #iF X%, Jan. 6, 2018.

(16) BRI HFERDOMREOBEERMBE, ¥ 1+ v X —+& I F— 2018, KKR /K E, Feb. 4,
2018.

(17) RFCB I 2HFHEEOME R E TR, BERFO—MH - SFHE T T 587
DL RRME & EiEtE — | SERR P BOEERL A 55T, Feb. 14, 2018.

4. EE
(a) WAL (HEAD) : 2EABOMES EHITEFER 2 £4, wERE)
(b) f@tree (HEEEL) : BREK, 7V —r o, NS, @k, B R

HFHTBUERL 2 B, ERRLH)

(c) SEfEHr : Taylor DEFR LM, 77—V T e T O REHITEAR 3 £4,
EHRRLE)

(d) EHEBEBGH : HFEFmE EOFEMEL, FEAIREE, Cauchy ORI ANE ZDIRH,
HMBGHE, MBI, 77—V & (REHEEAR 3 44, #IRBH)

(e) Bt I F— : LEBMNT, ARBRD SEIMH SRR GREHIBEER 4 4,
WERIH)

(f) BOERV ARG 1T - My AR R e ERLHOVFREE, W EBOEHEER (B
ZERHBUA I, EIRBLH)

(g) BUERESE T 1 : BV & Runge-Kutta %, Gauss O8I HREX (B2
RIS, BERE)

5. B
AV
6. MAFRT—EX
(a) BHEEA RIS & 2 BRIK I 72 i SE R e HEE D 72 D D ¥ CREST  [BIR DK
HRY T 2ET Y VI FEOME], LY, FAFEE I EHT MHhrRE
DFFPAZ NS 7805 LA B OB ] D7 K31 H— (2013 4F ~ )
(b) CHRIEE FEZA (2016 4 ~ )
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(c) HASZAY ¥y 7 M §HEE (1993 4F ~ )

(d) HEBERIRIEY REBRS B8 (2011 4 ~ )

(0) TZEHY — - 185 A—&W%ea (201743 A 15 A-17 0, REEAKE) BXU
(2017 4£ 10 A 6 H-8 H, REFRFEFEERL I F -1V R) &

(f) TEX DT NA AR F AN dviout DRFE ¥R — b~ (1990 4 ~ )

(g) FKEGh, WOTEHZERE DRI DD 2 BEREC LB EHERMER D720 D
BRI 2 T L Risa/Asir DT 1 75 OFAF L B (2008 4 ~ ) |
ftp://akagi.ms.u-tokyo.ac.jp/pub/math/muldif

(h) The Journal of Biochemistry, Oxford University Press D&M EE (HADHIR,
2012 4 ~ ).

7. %

A

il

8. THTIvIEYY—
%L
9. Tt
9-1. RIIEZDONBELES
(a) WFoEREH : HARZPMHRI SR 2z E  BEmse (B) GREXRS 25287017)
ZE AR« SERK 25 4R ~ SERK 29
FEERES - BEDMER S 00 iR A DWE & £ Dt A
R E
(b) #HZEREE : HAZPMIR AR 2T e BT (S) GRERS 24224002)
IR« SRR 27 R ~ SRk 28 &

WFFCRRE S, « SRR & S oD T R Bl
Wi 3%

(c) WIZEREE « HARZMHRE SR Az E B (C) GREERS 15K00944)
WFZEAR PR 27 4EE ~ B 29 4R
WoeibE4 : 3SDETILVE R T Ly b8 X ORI Z S RN HEA U 728028 o
FAFE & 2 DAl
fifF7e s 3
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#5 FE (KAMISHIMA Yoshinobu)

1. AEHE
RO Z & HEFMIFELTWS.

o  HHEEAARLERAD X UEFEHE Vaisman ZE. (R Z D8 & LT Uni-
modular Vaisman JGATSEE T — 7 —HED 53 5H.)

o I UNRU NIFTEEIERIGAE 4 REFIKD3HH. 2 VXD MR EIERIE T —
7 — %KD H.

o T T 4 INEEDERL L KEATWEE ® DIERL Y — < VL RRIR DR
CARERRRE T 7 A N—=IZH D) — < VHLUERD & T — DOREE & 4.

o dn + 6 MITHIRA M x S3 ED 4558 3 CRMEE LY —< VitE. ZTOIbHE
UT®D 4n + 3-KJt 4 768 CR DAL E DR,

The following are the subjects of my research.

e  Homogeneous Sasaki manifolds and homogeneous Vaisman manifolds of uni-
modular Lie groups (Determination of Unimodular Vaisman groups).

e Isometric classification of compact locally homogeneous aspherical Sasaki
manifolds. Isometric classification of compact locally homogeneous aspherical
Kahler manifolds.

e  Structure of Isometry groups with radical, and aspherical Riemannian man-
ifolds with large symmetry. Classification of infra-solv tower of fiber bundles.

e Quaternionic 3 C' R-structure and pseudo-Riemannian manifolds
of type (4n + 3,3) and Construction of a conformal invariant of quaternionic
C R-manifolds.

2. BRMX
[1] K. Hasegawa, Y. Kamishima, Locally conformaly 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.

(10)



[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 Kéahler
manifolds, Osaka J. Math. 53 (2016), 683-703.

[b] M 5E, #A BUARH (RHBEEOHD M), #HAaEE, 2016 4.

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

3. OEAEX

(1) On quaternionic conformal 3-C'R structure on (4n + 3 + 3)-manifolds, Interna-
tional conference on Quaternionic differential geometry and related topics, &
RDIKZF R, 2016 £ 9 A 7 H-9 H.

(2) Homogeneous Sasaki manifold G/H of unimodular Lie group G, Institute of
Mathematics, Academia Sinica : B& (H4k), 2017 £2 H 17 H (2 A 14 H-21
H).

(3) Smooth rigidity of compact aspherical locally homogeneous manifolds and Ap-
plication to Geometric structures, JNU-KAIST Geometric Topology Fair: F&
=, 2017 £ 6 H 12 H-6 H 16 H.

(4) On locally homogeneous aspherical Kdahler manifolds, aspherical Sasaki Mani-
folds, fft7E5E 42 Toric Topology 2017 in Osaka, KBTI A%, 2017 4F 12 A 11
H-15 H.

4. BEE
(a) ZbyraxrwIF—II: RFHEERI L EEA 2SR, BERHA)

(b) ZVbyrasxreIF—II: RFEFZR 1 HEEB 277X, BHERHE)

(c) MUBAREET I : (P BUERE 2 422, BERIE)

(d) MATERERIRESR 1 (R EERE 3 R4, EIRPH)

(e) Mfrrfeam I O R 3 24, EHBIH)

(f) Afrhyam 10 - (PEPAFERHR Sk, SEINBIH)

(g) B I F— « (BB 4 28, BERHE)

(h) BEERBMBIZE I = BFRE 3 F£4, HEMHE)

(1) ZOMSEEEE « (B8R 4 228, AlRE)

(11)



5. B
AN
6. AR Y —ER
(a) zbMath reviewer (2011 ~ )

(b) Japan-Taiwan Joint Conference on Differential Geometry, Scientific Committee
R N— (2 4EAE)

7. %

pil

AR
8. PTHFIvw/IEYSY—

(a) HHEERFSEHE (FiE) : Oliver Baues 8% (Fribourg K% (A A Z))

FAPAHAMT : 2017 £ 4 H 24 H ~ 20175 426 H (21 HE) X0 2017 #6 H
20 H ~ 201747 H 13 H (20 HIE)

iffZE %« [Tsometry groups with radical, and aspherical Riemannian manifolds
with large symmetry] (2B U TP KRFH & O E AR FIZ CTIHFEFZE D 72 OFFALE.
9. ZDfts

9-1. RHFBEZDHBELES

(a) WIFEREE @ HAZZAMRELSRIZ2AFEE ST (C) (GRER S 15K04852)
WHSCHITE] « SRR 27 42 ~ SFK 29 4R

SRS, RIS E SRk DI — 5 — BT & ) — 2SR
Wi 2

0-2. XHHEH
(a) AABCES

£8
(b) 7 AV AEELEEE
9-3. &

(a) 2014 4 (PR 26 4E) 10 A X 0 IPHAZEIC EE.
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NAKRE &Z (KOGISO Takeyoshi)

2 DREH, BT AR RIZE — X E JIEN 5 —EOBBDMNBEL., £ &
DOHNFOHENEZRTEVWIERTHETH S, TOX—XEHBOHTHRDFHLE
R EANZ D DIF) — v o —XEHTH Y., ELVEHEA 2T, 20
EOBELVVEBER 2T Lo, LBtz —XBEHE»SHE T
ANAMFEINTHRZD, BELETT, ZHAOEKED 7 — ) T Z2HUZHT 5 H
MAD—BALICEA L Tk, BB AR MVEROMNAZERZRWTIZIZ, 20
TR SN TWARR STz, ZAUCBEE L T, il EHEXL K O LRI
X0, BWEERS NVEMOMENAZERTIERVWELIEATEL WBERERE2 A7
THI %L < BMTHER L7z, Z0 51X Clifford BROKRE DS/ 5 N5, 2
DHRENSHTLAELVEBE R 22T L2HEAB LT ICT 220 %
ETHETEHILITKRIIL. ZDEMD 2 5 AZHT B8~ AR E 5 5
No2H 0. ZNoEk Clifford BROBGRANT «+ — RNy Z kD, T 6ITHIEIK,
homaloidal ZHA DL H homaloidal ZIHA & 720, ik & WS BIEICHNBET 5
Y- 2 @B EEH# L. TOBABERDOHRARXNBF/SNT WS,

Conway-Coxeter Frieze £ \v5 A B cluster RELD € TV 2 HWTHEEAH
BUZATRE Y %5 Kauffman bracket ZIHAZRET B H L Y EEFHR L., T 6400
IWHZZEPTH L, ZOMRIBMAHEAKE OEFAPETHD, T8, #H
HLUTWERZEREDHET -~ & LTHREL TV,

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 invarinats of
prehomogeneous vector spaces. These examples come from representations of

Clifford algebras and we could classify these class and now we get various prop-

(13)



(2)

erties of these class and feedback to theory of Cliiford algebras. Furthermore
we defined the zeta distribution associated to the polarization of a homaloidal
polynomial and had a functioal eqaution oh 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.

2. BERHRX

[1]
2]

[3]

[5]

[6]

[7]

8]

[9]

INKRHE HE, BIBEE E RBGh, #UERY 2013 4F 1 A5 [RBGmOHR] (1
v Zft) | 34-39.

INRE 2%, Clifford quartic form 2 58 515 FATREEE R, Kb L RH
A DR S BB ORE, SR BELRIASTATEES T 1877 (2013), 70-87.
T. Kogiso, Csatling 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. (SSN:1880-6511).

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 Monographs 10 (2016), 3-17.

INARH 2, Homaloidal ZIHAXOMALIZ (TS 2 fHArBIESE X, 2 56 [mISEEAEK
o BISURAR G S A Y AR (2017), 82-99.

T. Kogiso, Kaffman bracket polynomials of Conway-Coxeter Friezes, http://
www.math.twcu.ac.jp/mok10/slides /Kogiso_slide.pdf, 2017.

INKHE 2%, Conway-Coxeter Frieze % Fi\ W 72 G B A H ¥ XD Kauffman bracket
ZIHADEEL V¥, Mg FEUTHOHE X WGE (2018), 91-108

(14)



[10] 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).

[11] T. Kogiso, M. Wakui, Kauffman bracket polynomials associated to Conway-
Coxeter Friezes, to appear in Proceedings of Meeting for the study of Number

theory, Hopf algebras and related topics (2018).

3. OBEHX

(1) FEBERRIBERERIZOWT, RRERZESG R I - —, FRERTE A
H¥F ¥ 32 61 5864413 =, 201345 H 17T H

(2) Clifford quartic forms and nonprehomogeneous local functional equations, %
MRS T 5852 Development of Representation Theory and its Related
Fields, HUARRZEZBELMENTAFSEAT, 2013 4£ 6 H 26 H.

(3) Castling transforms of Prehomogeneous vector spaces and Markoff numbers,
The eighth international conference on Nonlinear Analysis and Convex Analysis
2013, AARTARA: 50 FAEREH, 2013 48 H 5 H.

(4) Representations of Clifford algebras and local functional equations, JSPS-NWO
Seminar (HA A 7 ¥ X Z[HEE AR FE LAY I F—), Analysis, Geometry and Group
Representations for Homogeneous Spaces, 4 i B K¥ % BRI AR 5 PG
#%, 2013 48 H 27 H.

(5) EKP-homaloidal function iZ2WT, RBGwT —2 > a v 7, FTEKRFERFEBES
Mokl I —1 U 2, 201349 A 11 H.

(6) Clifford quartic forms and local functional equations”, Analysis, Geometry and
representations on Lie Groups and Homogeneous spaces, Marrakech, Morroco,
2014 £ 12 H8 H

(7) On the spaces associated with Clifford quartic forms and Hurwitz pairs, Defor-
mation of homogeneous embeddings of a bounded homogeneous domai, %=
KRFERZEGEZ BB ZEA SR 309 52, 2015 4£ 2 H 18 H.

(8) Local functional equations of Clifford quartic forms and homaloida EKP poly-
nomials, Lie #f&f - RELG L I F —, AR PR ZEBEERIAIZER 122 22, 2015
5 H 26 H.
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(9)

(14)

(15)

(19)

(20)

(21)

H BFED generic catalecticant ® Legendre 2 & b-BI, REw7 —2 > a v 7,
SNHVREEEEFE L v 2 — (ER), 2016 41 H 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 4F 2 H
16 H.

AL OB EMEDBEE L . M LOBBEEX, BHIE~N MVEB OSSR £ D
Ji0% 2 F—, HERFHESAULZEE, 2016 48 4 24 H.

A OBEEIEMED#ER e, LDOBIBEEX, BSE Y I - —, FREXFHE N
14 =46, 2016 4£ 10 H 22 H.

Local functional equations associated to the polarization of homaloidal poly-
nomials, JMM workshop, J&7E KA EFHATF ¥ /N2 5 SAE, 2016 4 11 H
26 H.

Unimodular #2839 % Lagrange D EHL D H ZFEDFEIH & <)L 3 78 & OB,
KIw 7 — o av 7, SNHVRMFLEEFZE 22— (KHH), 201741 H 8
H.

Local functional equations associated with polarizations f homaloidal polyno-
mials, Meeting for Study of Number theory, Hopf algebras and related topics,
B IR B121, 2017 42 A 14 H.

SL(2,7)-diamonds WL DDRDISHIZDNWT, X SRR ESR (175 L ©
DJEA L, #dEREL SCBERERSER, 2017 4£ 3 H 30 H.

Homaloidal ZIHRDOMALIZ A BES 2 JRrBEEEX, 28 56 [ FZREEGR - BIS &
MY RIT L, BROKZLTRE, 2017 £ 8 H 22 H.

ST E R MVEBOIIR VAP SR oNSFECHSHA E 2 DnH,
getE e AR PVEROSEE Z DA, KEKFEE S, 2017 48 H
24 H.

Kauffman bracket polynomials of Conway Coxeter Friezes, iff7e8E < TFEO'H D
B X, WA RE, 2017 412 H 24 H.

Recipe for making Kauffman bracket by using cluster algebras of A, B, &KX
7—2Yavy”, GRS H VR, 201841 H 7 H.

Recipe for making Kauffman bracket by using cluster algebras of classical types,
I ENVTMEES THIfET DR, #AhERFZ I CBEERIEMZERL, 2018 4F 2
H 14 H.
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4.

5

(22) Local functional equations of homaloidal polynomials, Elie Cartan Institut sem-
inar, France, Nancy, Mar. 23, 2018.

(a) MAEUAECE T - ORF AR 1 AEE, BERHE)
(b) BERMHIZ X 2 RECE - ORFBUER 3 4, BIRRH)

(c) AFa—FT v b vx—2w 71 ORFBEER 2 4, #IREHH)
(d) AFa—FTyv b rx—29 700 QRFEER 3 HE, ZEREBH)
() AFa—FT v b rx—2w 7100 RFHEERE 3 A4, BIEIH)
() AFa—=FY MY R2=2y TIV: GRFEER 3 44, EREH)
(g) BAEEBREE « B FAR 4 4, ABEBE)

(h) A& I RBGR AT (BRI S, IR )

(i) BoFagse 1 R ER, BERHE)

(i) *ﬁ%uﬁm IT: (BRI, wERE)

(k) BFmmie « CREPIEREE SIS, »ERHE)

(1) BEHT « GRBIRFRFIRIEAETRL, U, EEESUEZE)

(m) Elementary Mathematics A : GRBUKRZREE 8 AN R OHE)

B ot

(1) ®EE Jerf (AKIBA Mitsuhiro), Conway Coxeter Frieze ® unimodular £~ O
S

(2) #&l M (MORIYAMA Wataru), Unimodular #2889 % Lagrange OEH D &
SHEDGEH & % D Markov #7385

6. MAHEY—ER

7. %

(a) MathSciNet reviewer

bl

%LU
THTIvIES Y —
(a) Elie Cartan Institut de Lorraine (B L —X KT Y — - LR ¥ S i 58 i E it
FrE), 2018 £3 H, 7T H.
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9. DAtk
9-1. HHIBEZOARELES
(a) BFFEREE : HAEMMREL R 2AT7E e SgAFsE (C) (GREE S 24540049 )
AR = 2012 4R ~ 2016 4EJE
RS - RS X & 72 4 2 HAUT R 5 22 O FEMEE D 5%
oeREE
(b) #7efEH : HAZMRI SR AR S Figmss (C) GRER S 17K05209 )
WFZEifE 2017 4R ~ 2021 4R
WoeifiE 4« RArEIESE A & 72 3 2 A DR I D5
WreR&kE

9-2. HEMRIXPE
(a) HEDOEHLNOHMONIHEFIIAOSND HIEHBR L, TOEM L L TOHER
RIZOWT, ZURGRFEHGER - EiEhW
(b) 727177 —=v 72 k2L mEICET 2206 (EAERL, HR B0,
IR & D), BURGRFE S - EBR
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#&HA EX (FUJITA Masahiro)

1. HREE

FARMEROY I 2 —Ya v itkoT, KREIHMBILA =X L0fH% B
LTWb., ZTNETIZAY AT —IVKIREREHBOBEE T IVERFEL, Thz il
TH T HBIBOBRALIE T X - v Iab—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. BRERBX

[1]

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 (2018). (accepted)

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), 1-8.

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. Fujita, 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.

FEHE R, Mt (B - DTk, MR« KETE, ) | 28K - B4 - S OB & S
Fl, 72 ) AT L, B (2014).

M. Fujita, O. Koike, Y. Yamaguchi, Computation of Capillary Interactions
among Many Particles at Free Surface, Applied Physics Express, 6 (2013),
036501.
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3. OBEHRKX

(1)

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.

IR S RIAMERT T/ W OREEIERIZE T 281 I a L —Ya v b
TR 49 MIMKFERSFHEHEBE, 4R, 2017.9, with &REARR, @RE, ALK
IER, FERER, IHEFER, NE, KRB, B

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 &#&AER,
AR, ALRIER, FERIR, IHE R, NNEE, REM, Bl

F T A RHIZ BT 2 ERER T /R TDER - WEBENICET I HEY I 2
L—yay, ARE I I v 7 AHEE 29 MMEY VRV D LEHRCE, L,
2016.9, with ACRIERS, FAREL, IREFER, INEE, Bl

HIRRICB I 2 ERENM S T2 AT IR A RO RERRIZEE T 2 Bl
YIalb—vay, ¥Rk 28 FEALE R R ALK 25 S, 855, 2016.9,
with GRS, FRE, ALRIEM, IR, N, fl .

HEEHI T/ KT 2 80T/ DD - BEREE L 5 K LA 1 Y — Rtk o i
vIalb—vayv, $53 EHAMREY VRV Y LR SCE, KK, 2016.5, with
AR, ACRIERS, SR, RZRE—, NE, bR S.

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.

BAWITRHIZ B 1) 5 RABSHIEE -/ MO0 - HEFHOLHEY IaL—v 3
v AT TR 80 [MAE i E B4, B, 2015.3, with K. Hasegawa, A. Nasu.
R TR OIE 7o Ay Iab—Yay, HRE¥2a01 R X OREL
24 3 8] E-colloid : SEM— L 27 bu=2 ZADHpanA K - Rk, i,
2014.12.
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(10) AHIAEHIZE T 5 REBHERE )/ RFOoH - BEFHOHEY I 2L -3
VO ALFE TR 79 ARG E B R, R, 2014.3, with ZZEEa35A, APRIERT, 12
Wil —, BRI, /Nthfes, Bl fre S

4. #EH

(a) FHERIZET : AR ZOERE (REHAT R 1 44, ERRE)

(b) FHERIY 1T : AT FZOFREAR SRR & BUAGHEIEO R (KB HNBUER 1 4,
HEHRRLE)

(c) 7273y 1: Linux IX VK, T57 1 XDV}, FORTRAN & Ciz&k3
7a 2S5 LMEK, OpenGLIZ& 23V a—& - 2757422 (REHHTEER 2
A, ERELH)

(d) EATNTY X LG TR OEARHRER OB L BUiEtE T LT X 4
(Gl HITBUARL 3 424, RIRLH)

(e) MBI E L : MEAREMEHE D720 OBHERE (RLEHITHFAR 3 4, %
HEE)

(f) HFL IF—  HFeBEREMEZFH LU ZFENWOY I ab—vay - YT hoxT
DRFE (RRBIFIT BSR4 424, ERBLH)

(g) BRI ARG 1 AR FICB T 2 X EFEOmE (FEM R e EI, #IR
BHE)

5. L
ANV

6. WAMRY—ER
AV
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9. ZNfth
9-1. ARNELERS
(a) WFZEREE @ (Kk) &AL & OILFEFI
WA : 2015.4 ~ 2016.3
WIS - AT AR DY 2 2 L — Y a VRl OB
SRR
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ZH *H# (YASUDA Hidenori)

1. HARBE
(1) FEERARIBE R T D AREREN A X — L 2K L, MBI, 280 S 3
LDV IaL—varyREICEMHLTWS.
(2) EFSHOREDIE L BIC, @REEMES Y7z A/HNL ORNE TV
ZRFEL, BABEOEZODY I 2L —Y a3 EALTWAS.

(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. FERMX

[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] %I, FHA Y TNV FRGOHER TV VR, DARTEEE A%,
Vol.14, 2016, 32-35.

[3] Yasuda H, Simulation of copolymer phase separation in one-dimensional thin
liquid films, East Asian Journal on Applied Mathematics, Vol.2 (No.1), 2012,
33-46.

3. OEAK

(1) Low order finite difference scheme of Green-Naghdi equations, EASIAM 2016,
Macau, China, 21/6/2016.

(2) 17V % A/H5NLIZHB 1T 2BI5E ARDS & leukopenia DY I al—¥ a3 v,
ISHBF B 2ETY vy Ialb—yvaryy—2svay 7, B (K
%), 2015/12/20.

(3) AV INZUHF Y VAR LTy Iab—yay, H4E ADCHIY YRV Y
L, WA GEERZET U7 RAYERIRIZEHT), 2014/7/5.
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(4) FBA I N U RITORA T F VYA, HARITEFSFES, #H (ENLA
DV ¥y JEGEMMERGE X —), 2014/4/19, fBA .

(5) TAED NINLHFHA V7V HFRITDY Iab—Ya e RAMNTFI U,
V=2 ay 7 BRYERTET Y v B, EEeYIalb—raryoFyy
TaMDH S|, B GERERW, 2013/10/23, HfF#H.

(6) Simulated pathogenesis of influenza A/H5N1, The ninth East Asia SIAM
Conference and the second Conference on industrial and applied mathematics
(EASIAM-CIAM 2013), Bandung, Indonesia, 19/6/2013.

(7) Simulation of fulminant ARDS and lymphophenia of H5N1, The eighth East
Asia STAM Conference (EASIAM2012), Taipei, Taiwan, 26/6/2012.

4. EH
(a) Aav¥a—2V 77— 1: 3R ALE RKEHIBUAR 144, REIEBIE)
(b) AHEBAMI: Y0 T Iy r7g% GREHFIECER 144, EIRFE)
(c) #2BER T : 7 — oM GEREHABUARL 1AL, BEIEIH)
(d) #2B0E I : Bol k@ RREHRrEAR 144, EIRRE)
(e) o FHEESRENT T - Bhoy AN OBUEfElT (RN R 3 44, #IRH)
(f) B 7 )V I - BOHGEE GAREAMTEBUER 3 48, #IRH)
(g) BoET Vi [ : FEREIMAY AR (RREHITBER 3 42E, #EIRLE)
(h) Lt 3IF— HERFEAM (REBHREFR 3 F4, #IRRH)
(1) BFEIF— W ABRRE Y Iab—yay GREAIEER 4 4, BERE)
(j) Bkl ERGR I : Smcy CRPmRERsrs s, #IRRE)

5. B
%L
6. MAMRT—ER

(a) HAY I 2L —v a3 VERGERERE

7. %

il

&
e

8. TATIvIEY Y —

Iz
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9. ZNfth
9-1. HHIBEZOARELES
(a) WHZEREE @ HAZMIRM SR Ac e Sk (C) GRLER S 26400210 )
WFZEHAR « SERR 26 4R ~ SRk 28 AR
W22 « Al > 7T v A/HENL OFFHY I 2L — a v L HIFRHEAD
it FH
WreR&kE
(b) #fzefEH : HAZMRMSRIAMES gL (C) GRERS 23540156 )
TFZEIARE  SERR 23 4R ~ K 25 AR
FZ23RRE : H5N1 1 Y 7 VT U HRBE TV O L RITEHEY I a2l —Yara
D)t
WrreR&kE
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o #HZE (YANAGI Kenjiro)

1. HARBE

B FERAGROME XL — Y —lmEPREOFZ VAR RDEND LS (2
o TE. fEROBETEY Y/ VOBBRERTHATH-720, ETEETNE%
Ik U720 F L ROV OBERAR BB EIZ R > TW05E, EIINIE YRy alb T o
¥ — DARRERMEBRITR I NS & 5 ICBHIEDIET ARG & I IZRRIENRTE RV
Ehs, HFHMTRERI N TCWEEZERNMET S Z t#n%f%é Z DHFZETIEAHE
EMEBIRICHEMZH T, HERP L EHBLTWA. BIEME UTEEEE L —RH
B OMOBBRRADE o EHBICRBEEIND Z 28R EoNz. £HETLI— Y
HE T A A BRIz IcEsNz. ZHEIEDT LI - N BFAHFZORRIZETS
T5H0LEbNE. I SITHEOAHEERBRIZEEH L b zilair:.

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 difined 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 fidelity and trace dis-
tance. Furthermore We try to give several sum types of uncertainty relations including

Heisenberg/Schrodinger trace inequalities.

2. FERMX

[1] Kenjiro Yanagi, Shigeru Furuichi and Ken Kuriyama, Uncertainty relations for
generalized metric adjusted skew information and generalized metric adjusted
correlation measure, Journal of Uncertainty Analysis and Applications, vol.1,
no.12, 2013, 1-14.

[2] Kenjiro Yanagi, Generalized metric adjusted skew information and uncertainty
relation, Proceedings of the International Symposium on Banach and Function
Spaces IV (ISBFS2012), 2014, 435-442.

[3] 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.
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[4] 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.

[5] 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.

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

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

8] #1 B BB, b L — AAREAD S R A S MBI GR, B AT B 55 AT A 2T 8%,
vol.2041, 2017, 175-183.

[9] 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.

[10] 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.

3. OEERX

(1) Generalizations of uncertainty relations with skew information, The 8th Inter-
national Conference on Nonlinear Analysis and Convex Analysis (NACA2013),
Hirosaki University (Hirosaki, Japan), 2013.8.3, with Shigeru Furuichi, Ken
Kuriyama.

(2) 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.

(3) Non-hermitian extension of the Heisenberg and Schrodinger uncertainty rela-
tions, The Forth Assian Conference on Nonlinear Analysis and Optimization
(ICNAO2014), National Taiwan Normal University (Taipei, Taiwan), 2014.8.8,
with Kohei Sekikawa.
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(4)

(6)

(7)

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

Non-hermitian extensions of Schrédinger 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 10 th 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,
6 th International Eurasian Conference on Mathematical Sciences and Applica-
tions (IECMS2017), Danubius Hotel Flaningo (Budapest, Hungary), 2017.8.15.

. BE

(a)

(b)
()

FHET VD (EHED) - #3 1 IRARRAOMEZ KD 2 TV TV XL Zdinz
Y Lo A SR (R HCER 3 4, EIRRBIE)

W AT L8 L (BEED) - 70T) Xbdw OFBFR 3 44, EIRRLE) |,

ALY 1T GEHEED) - BAMENE, A, ¥ a)Lb X VR (P87 F 2
A, BERE)
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(d) MiMHECE (EEETD) « M. BEEEZEm. —MAtEZEE A B R 2 454, #IR
BHE)

(e) BLET ViR 11 CEHEHED) « BAlfwir. MiffE. BUERD . EAEME OF B
BE 3 4E4E, EIRIH)

(f) WHWY AT LRI (EHEE) : RETATY XL RFECER 3 44, BN
BHE)

(g) IS REn 1« B E#MR  (GEEMREEES, EREH)

(h) %t I — MEREDIGH, ev~b e OFEFER 4 54, MERIE)

5. BL#HX
A

6. MAMEY—ER
(a) LHRBFEBAEMH RGN
(b) WRRERIE D ER

9. ZODfth
9-1. HEMREFONRES
(a) WHFEHEE : HARZMIRE B2 S BB (C) GREE S 26400119)
FSEHAM @ SEEK 26 4ERE ~ SRk 29 4R
it . HHMAB I URFRICBI2 T b -2 Y OEREICET 2 A%K
IZDWT DR
AR FE
(b) WHsEREH : HAZANIRE SR ZEMAE  LEmE (C) GEZR S 16K00975)
SR HATE] « SERR 28 4R ~ K 30 4R
R 5 U WEFEEE D 720 @ Precalculus BRIEER
5% 3 25
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1O & (YAMAGUCHI Hiroshi)

1. AEHE
JEFRr 3 > o8 2 b T HRE ORI S O A A HRE EDRED AT MVOEEIZD
WC DL, F7z, FEMa X7 NEEEOFHHIENT IZOWTHMEL 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] H. Yamaguchi, Quasi-invariance of measures of analytic type on locally compact
abelian groups, Hokkaido Math. J. 43 (2014), 51-64.

[2] H. Yamaguchi, Remarks on analytic projection on certain compact groups, Far
East Journal of Mathematical Sciences Vol. 81 (2013), 103-117.

3. OEEFER
(1) fRHTHIRIE & semicharacter 12D\, 2017 HE JMM 7 —2 ¥ 3 v 7, Ek
¥, 2017 411 A.
(2) Remarks on analytic projection on certain compact groups, FEfEtrs v KT
22013, RILIRE, 2013 4F 11 H.

'
%

. HE

(a) FRHT: : e — 0 SIKIC & BHEIRA (BTEUER 2 1L, SBIRIE)
(b) Lt I IF—: FH, EII ORFECER 3 2k, BIERE)
(c) BOERMEMBIZE 1 : SIS (B BUER 3 2, SERHURIE)

(d) BEBOWNT : BOSORAT (RPBCERE 3 454, RINRLE)

() BOFE I F—)b ¢ TN (P BUPR 4 2k, WERIE)

(F) MRAT 22 1T : BERCVERT 22 D LR (FRAEWIACRE S, SR E)

(9]
-
©

i

3
NV
6. MR —ER
(a) Reviewer of Zentralblatt fiir Mathematik
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#:8 ¥ (INUMA Manabu)

(2)

D —REUL R TR at 15770 QY HELEITIRIA W IGH 2 B DR O & % %
RTHD. B —RBUTY) — B LR U 72 R L WARECR T, xR 2
BYMEAEODT 2 EEHEmOET VAR Lz E WS Er S BRI Nz, A
X, MAEEHRNET 7o —FIickoT, V—RECHY —RE, B#ET 571 VR
A T REU EORB DN 217\, X OEERALZEOHA EF7VIT) X
I, BERIRBLDIRITA R0 IR FE 7R E O E2{T> T\ 5.

NAF AN 7K, 88, B, W%, &, HEEEERYE, A0S IRRRE
PIENREE HCTEANZRET 2B TH Y, 71— FDXIITHIPBEHD.L
fl372 <, NAT =KD XS IZENDDEARWER ARG AR e LT, R0
ATM R EEIZE T 5 M AEEH, FEAYO NBRELREIZASHHINTWS.
FhiE, BEESHERND 5 WVIEHESHERNZ T 7o —FI2X > T, ST AA MY S
ARFAADRDTELURBIZNT B 2 ) T 1, BRI HIE 2 O SEE D
PR A AARDEF 2V F 1 FHli O EZIT> T\ 5.

Lie algebras are well-known algebraic systems which have broad applications
in physics such as the quantum theory or statistical mechanics. Lie superalge-
bras are brand-new algebraic systems which can be regarded as (Z/2Z)-graded
Lie algebras and develop the super-string theory which connects theory of rela-
tivity and quantum theory. By using combinatorics-based approaches, I analyze
representations of Lie algebras and Lie superalgebras, the related Weyl groups,
and Hecke algebras. Moreover, I study dimension formulae, decomposition rules
for restricted or induced representations, and efficient algorithms to calculate
various related invariants.

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

a bank’s ATM (automated tellers machine) terminal, the immigration control
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at an airport, and so on. By using cryptographic and information-theoretic
approach, I study security against presentation attacks and privacy leakage

attacks to various biometric authentication systems.
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At 32T —ZZHORMEIZET 5MEEIT>oTWS, Bz, fffE) -~
DEY 274 %%, Ml EOMRRRESAZE22—27 )y NEEOEY 2T 12EMe L
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W5,

HEEMHRO X 1 & 3 25 —ZMIZDWTI, 2RISR O~ — 7 fF S IR R A
DEFA—27Vy NEEDEY 274 B ORI —HIZLD, 2=V Yy FLAKDEY 2
T4 EM EIZHRICE X 2EBEERAOEZEIL L L ToRMEErFoNnz. 2—2 ) v R
ZHPOEY 274 ZHOFER Y —REB X OCERARBEEDOMNHA T —RIZOWT, 3V
Ya—&x7u2 3 5 GAP %M\ T Jonathan Spreer K (<)L Y HEKYE) & OILFEHF
TEITH>TNWD.

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 stuructures 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 dyanmics on the Teichmiiller space.

I have obtained certain geometric structures on the Teichmiiller space of hyperel-
liptic curves using an isomorpism 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 been working
with Prof. Jonathan Spreer (Free University of Berlin) to investigate the topological
data, such as homology groups, fundamental groups, of the moduli space of Euclidean

polygons on the plane using the computer progtram GAP.
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ical Monographs 6 (2013), 147-150.
[2] A 7, &L T, TR &R, BFERNIB I 2BMEEEEDHEIZDWT, K
VIR P BUF RO A ZE 1(1) (2017), 1098-1106.
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I have been studying a discrete distribution induced by the sorting algorithm
of modified bucket sort. The systematic numbers appear in this sorting pro-
cess. The discrete probability distribution for the numbers is called Eulerian
distribution. In particular, I attempt to derive the Eulerian distribution with
some missing numbers and the moment.

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

random numbers in the tail region of the distribution and clarify the theoretical

background.
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(a) BRAZRIAIK O SEDMEFARAE S ERIT DWW T, P DIFAE R LV B & O D
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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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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] and [3], 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.
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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 the sym-

metries of the higher-dimensional analogs of the Painlevé equations.
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TIMS-OCAMI-WASEDA Joint International Workshop on Differential Geom-
etry and Geometric Analysis, FFH K%, 2016 4 12 5 16 H.

(10) TIsospectral limit of the Painlevé-type equations and degeneration of curves, &
B X —, HIFEREKRY:, 2016 4 11 H 4 H.

4. EE
(a) RECFHEAE - WISEEBGh ORFBUERL 2 4, wERIE)
(b) RE: : BEROREE ORPBER 2 4, #IREH)

(d) #rhram I P Ahan (o 8 mt 3 4228, EIRBHE)
(e) HEHCECY : MlAEE (P BFR 1AL, ERME)

)
)
(c) RBE b « ZIHA, RBOUTRARHRIEROERE (7 BEER 3 44, #IEH)
)
)
(f) Bt I — O REG (B8R 4 4, BERE)

NV
6. WAREF—ER
(a) FRBHABIELL IF—, A —HF A F—
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EE —#% (HIROE Kazuki)

1. FHREBE

REH 7 AE E D RO A E R RSO R 21T > TWD. ERIFFENEIE A
ERRLAZR O HRRRNEDEY 2 7 1 EM O K L FEME, €Y a7 1 EM0FED
Weyl BERFRIEDIIZE, TOXUMZHWEZEY 254 ZHONETH 5. £72EFEIIM
IR DO AHEE R R &I ARBUIRR DR R ROBLITEH LT, o DAZERE (U
fA-Malgrange O FEERIE, Milnor %, Katz ORIMEREE, V-~ HO A1 7 =%, etc.)
D L A HEE R R AL D Stokes Fiid & A5 O H MG & D Z{T> T\ 5.

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. Recently, I am looking at some similarities of singularities of
differential equations and plane algebraic curves. For instance, Komatsu-Malgrange
irregularity, Milnor number, Katz’ rigidity index, Fuler characteristic of Riemann

surfaces, etc.

2. BRHM

[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 singularites 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,
195-241, 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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3. OEEFER

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

(2) Kazuki Hiroe, On additive Deligne-Simpson problem, Representation Theory
of Quivers and Finite Dimensional Algebra, Mathematisches Forschungsinstitut
Oberwolfach (K-) |, 201742 H.

(3) Kazuki Hiroe, On additive Deligne-Simpson problem, Modern Interactions be-
tween Algebra, Geometry and Physics, Tohoku Forum for Creativity (HJbX
%) ,2016 4 H.

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

(5) Kazuki Hiroe, Linear differential equiations on the Riemann sphere and rep-
resentations of quivers, Recent progress in the theory of Painlevé equations,
Université de Strasbourg (77 > A) , 2013 4£ 11 H.

(6) FEE—, MEEMD HEROT7 723V —N"IFXA—-2—%K>T, 2017 F£EH
ABEERES WBUTREAGR D B2 HEEE, ST, 2017 43 A.

(7) BEHE—, MIER Deligne-Simpson M@ &V — bR, 2014 FE HABFRER
BB AT o B R G, FE bR, 2014 4 3 H.

4. #E=H
(a) WA I(EEED) « ORFHRFER 1 £4, BERHE)
(b) ZEfifr « GRFHCAR 3 44, EIRRBIH)
(c) EEBEGH « ORFBCARE 3 48, #IRH)
(d) 8w I F— ORFBFR 4 FE, wERE)
(e) RECEF M 11 : (RERFZEREFAE L, EIRRIE)
5. B
AV

6. WAMRY—EZR
(a) FAREAMBIE I F— (B WEKF) HHEEA
(b) EEREHIC B 2B ARAL ZOFE (B JRERY) HEEA
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9. ZDAfth
9-1. RUFEZFDOHNIMERES
(a) WFEMEH « HAZAAHRELSMIZECE AT (B) GRERS 17TK14222)
WFZEAE] « SRk 29 4R ~ SRk 31
WS « AHEE R SR ORI, A%, MRirE e T Db
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1.2 BLREEFE4EY (Master’s Course Students)

#o#E BKX (KITOH Yuta)
1. IBEHE: P BT
2. HEBE

W R Z ISR E D OMIEE ED 5 & & HIZHFRIY 1 b LB
YV 7~ Maple {§ A > F 4 VHMIZH LT, Maple DIHRICEDE ST 2T & L
L2, A O 3T VY EBIU T,

I have studied applied analysis, particularly differential equations. I have also re-
vised online teaching materials using Maple on the Department of Mathematics web-
site in accordance with the latest version of Maple and developed new contents for

applied analysis.

=iy KX (MIWA Yuta)
1. I88HE: NNRE HE
2. RERBE

A I cluster fREDO A AL HX O Kauffman bracket ZIHAA DG IZ D W T
L7-.

I studied the application of rational knot diagram of A type cluster algebra to

Kauffman bracket polynomial.

£l B%F (KUWAYAMA Yuki)
1. EEHE: PR BT
2. MABE
Moy iR R D SLAERLGR & 7 DL OFEEIZ D W TS Z ED TN S,

I have been studying the fundamental theory of differential equations and related

topics.
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R R Inf8 (Nara Mizuho)
1. f88Ha: 0 &
2. HRBE

IR & EfRfr 2 R U7, b—F A, BB OCAMNHER LD 7 =V Tf@#iricBEo%
FoTWa.

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. BEHE: NKRYE E#
2. MEHBE

A #1D Cluster algebra D2 & ARBHIAR D BFRIZ DWW T EARK 2R 5 BH & dMZ i 5%
L7z,

We studied the relationship between mutation of cluster algebra of type A and

algebraic curves. We focused on concrete calculation examples.

A A (WADA Shigeto)
1. HEHE: MY EHE
2. MEBE

A BIDIAD Cluster REUZDWT, ARID L SIIERINZRAFZALELED, FHEEIZE
BETZENE S 0%, BRNLREAEZFUMIIZEL -,

We studied the geometric invariant on Clusater algebras other than type A. We

forcused on concrete calcuation.
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SIA #f (EMOTO Kazuki)
1. EEHE&: LB &%
2. MEMR
LA ST CREHIHERI O 27> TWd. IZ, 77 AX =3 ZDRELIZDN
THER U,
I have been studying multivariate analysis and statistical inference. In particular,

I investigated cluster analysis and the related topics.

&K M (SHIMIZU Kouhei)
1. EEHE: XS Pl

2. MABE

770 A D BB D FEARN LM DY, MR ABOCE G TR & DR O FHE I 22 KIG%72
T CEIFEHER L., FOREDIT, BT AOBRMMS HEREZ R, WM IEHE
BREMWTER U, BARKICE, BRSO EZ kD%, AU A0 =IHHE
R HERER N BEL 7.

We showed that the basic properties of Gauss hypergeometric function can be de-
rived only from the elementary mathematics such as liner algebra and set theory.
Thereby, Gauss hypergeometric differential equation is considered and calculated us-
ing the ring of linear differential operators. Specifically, after solving the hypergeo-
metric differential equations, we examined Gauss ternary inter-relations and adjacent

relations.

1T# #X (TOKURA Shota)
1. BEHE: &1l BT
2. HEBE

H T DI BATT IR 2 & DI ZE 2 fT > TW5. Rz, SEHihR—gthmomEiz >on
THELRLUT-.

I have been studying the geometry of surfaces from the differential viewpoint. In

particular, I investigated the properties of the surfaces with constant mean curvature.
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M #— (FUJITA Syoiti)
1. BEHE: K5 Fl#
2. FRBGE

=TV —ATH DA EEAE (BRI > 25 4 Risa/Asir % FH\WT, LU f#*
FEETR Y DRI - O ICBE L 72 B R ORE FIEICOWTHERL, Jus
T LEERL 2. BAEIRBIERN OFIED 1 DTH S Runge-Kutta JEIZDWTELR LA
Mo, Fiz iR BUARNT O FiEE BER L Tn 5.

Using an open source computer algebra (formula manipulation) system Risa/Asir,
we studied the optimum technique of numerical calculation relevant to linear algebra
and calculus such as LU decomposition and calculus of difference, and their pro-
gramming. Currently, we study a method of numerical analysis called Runge-Kutta

method, and search for a new technique of numerical analysis.
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2 ZAIENEE (Graduate Degrees Conferred)

ELXENEE mXEE
(Master of Mathematics: conferee, thesis title, and date)
FKE H¥ (AKIBA Mitsuhiro)

Conway Coxeter Frieze ® unimodular #~D it

An application of Conway Coxeter Frieze to study of unimodular groups
17, Mar., 2017

NX —7T (KOMATA Motonori)

REFAT A6 & 2 D A
Hypergeometric distribution and the related topics
17, Mar., 2017

BE# A% (NAOI Daiho)
BAREARO BRI € — A MR

Discrete Morse Theory for simplicial complexes
17, Mar., 2017

#ZW it (MMORIYAMA Wataru)

Unimodular #1289 % Lagrange OEM D & 2 FDFEH & Markov 38R &

A certain proof of the Lagrange’s theorem on Unimodular groups and study of Markov
subsets

17, Mar., 2017
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3 2fiTHst — Josai Mathematical Monographs

PVERZERF BB R E R TR, B, BEHDVIEZTNICHEET ST —< &2 — D0
T, FWN - FAMNTEL X ESHE L, #5E Josai Mathematical Monographs (JMM) % ¥£7 L T
BOET. SEET SHEEWRN ] 27— <IZRXEHEL, TLORIDESFE R E LA,

JMM 11. Applied Functional Analysis, Kenjiro Yanagi, Program Chair
JMM Workshop on Applied Functional Analysis
held at Josai University on November 25, 2017

List of accepted papers
Yusuke SHIMIZU, Asymptotic behavior of regularized estimator under multiple and

mixed-rates asymptotics

Toshiko OGIWARA and Hiroyuki USAMI, On the behavior of solutions for Lanchester

square-law models with time-dependent coefficients

Hiroshi YAMAGUCHI, Measures of analytic type and semicharacters
Yasunari FUKAI, A survey of a property of random walks on a cycle graph
Enji SATO, Operating functions in harmonic analysis

Jun KAWABE, Convergence theorems of the Choquet integral for three types of

convergence of measurable functions
Yuki SEO, Tsallis relative operator entropy of negative order
Jun Ichi FUJII, Quantum gates and TQC

Sachiko ATSHUSHIBA, Weak and strong convergence theorems for some classes of

nonlinear mappings

Takanori IBARAKI and Shunsuke KAJIBA, A shrinking projection method for gen-

eralized firmly nonexpansive mappings with nonsummable errors
Koji AOYAMA, Parallel hybrid methods for relatively nonexpansive mappings

Hiroshi MIYASHITA, Semidefinite programming approach to combinatorial optimiza-

tion

Sin-Ei TAKAHASI, On classification of commutative Banach algebras and Banach

modules
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4 MRER, 7—7VvavT, KER, €I F—
(Symposiums, Workshops, Colloquia and Seminars)

JMM 7—40>av >

4 O N N oy £ E 4
B M2 H SERk294E 11 H 25 H (£)
B REFvUoiRA 1 B 406 BE

RDR—=I 5, KU—7ayTOTarI LEEELET.
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JMM Workshop on Applied Functional Analysis

Department of Mathematics, Graduate School of Science, Josai University

Venue: Room 406, The 1st Building, Sakado Campus, Josai University
Date: November 25, 2017

Program:

9:30 - 9:55 Yusuke SHIMIZU (Josai University)
Asymptotic behavior of reqularized estimator under multiple and mized-rates asymp-

totics

9:55 — 10:20 Toshiko OGIWARA (Josai University)
On the behavior of solutions for Lanchester square-law models with time-dependent

coefficients

10:20 — 10:45 Hiroshi YAMAGUCHI (Josai University)

Measures of analytic type and semicharacters

10:50 — 11:15  Yasunari FUKAI (Kyushu Dental University)

A property of random walks on a cycle graph

11:15 — 11:40 Enji SATO (Yamagata University)

Operating functions in harmonic analysis

11:40 — 12:05 Jun KAWABE (Shinshu University)

Convergence theorems of nonlinear integrals

13:15 — 13:40 Shigeru FURUICHI (Nihon University)

Some operator inequalities related to means and entropies

13:40 — 14:05 Yuki SEO (Osaka Kyoiku University)

Tsallis relative operator entropy of negative order

14:05 — 14:30  Jun Ichi FUJII (Osaka Kyoiku University)
Quantum gates and TQC
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14:35 — 15:00 Sachiko ATSUSHIBA (University of Yamanashi)

Weak and strong convergence theorems for some classes of nonlinear mappings

15:00 — 15:25 Takanori IBARAKI (Yokohama National University)

A shrinking projection method for zero point problems with nonsummable errors

15:25 - 15:50 Koji AOYAMA (Chiba University)

Strongly quasinonexpansive mappings

15:55 — 16:20 Hiroshi MIYASHITA (The University of Kitakyushu)

Semidefinite programming approach to combinatorial optimization

15:55 — 16:20 Sin-Ei TAKAHASI (Yamagata University)

On classification of commutative Banach algebras and Banach modules
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i H AN K (EILRF)
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5 B BOREHETF v VXA 3 B 3303 HE
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EOH hEEMIRECTEATEIREY 7Ny T
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% Pt HURKRHHTF v 2N 5 B 5201 FE
MO EM EE K (HAKRT)
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