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XA -BARICAHEFRMNES 2015FERXE 2015
-XEREFERERE EFRFEE 2015
XL HE 2020
EBREREEES DEH 2020
INEE *OQutstanding Demo Award, AMAM 2017 2017
-REPEZ=FE 2018
[ N - XEBRI KRB RE BEEAMTE BFREM) 2018
EFRAIBZF IR E (IPSJ Outstanding Paper Award) 2020
HH - EOEIRIR G HERFEXRE 2019
-BAHEHFERE 2021
Kk FARRTYTRARE 2016
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[=2, N [Mathematical Modelling for Next—-Generation Cryptography 1. 2017
Mathematics forndustry. Vol.29. Springer

= H ['Simulation and Inference for Stochastic Processes with YUIMA: A Comprehensive R Framework 2018

for SDEs and Other Stochastic Processes]. Springer

Mathematics for Industry 29

Tsuyoshi Takagi

Masato Wakayama

Keisuke Tanaka

Noboru Kunihiro

Kazufumi Kimoto
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Al Learning to Simplify: Fully Convolutional Networks for Rough Sketch Cleanup SIGGRAPH 2016
Let there be Color!: Joint End-to-end Learning of Global and Local Image Priors for SIGGRAPH 2016
Automatic Image Colorization with Simultaneous Classification
Globally and Locally Consistent Image Completion SIGGRAPH 2017
=H Echolocating bats use future-target information for optimal foraging PNAS 2016
A weighted linear matroid parity algorithm Proceedings of the 49th ACM 2017

Symposium on Theory of
Computing (STOC)
(STOC Best Paper Award )

Index reduction for differential-algebraic equations with mixed matrices Journal of the ACM 2019

X Notch-mediated lateral inhibition regulates proneural wave propagation when PNAS 2016
combined with EGF-mediated reaction diffusion

Interaction of non-radially symmetric camphor particles Physica D 2018

XB Implementation and Improvement of Affine Arithmetic Nonlinear Theory and its 2015
Applications, IEICE

INRR A Brittle Star-like Robot Capable of Immediately Adapting to Physical Damage Royal Society Open Science 2017
A Quadruped Robot Exhibiting Spontaneous Gait Transitions From Walking to Trotting | Scientific Reports 2017
to Galloping
Different Synchrony in Rhythmic Movement Causedby Morphological Difference Scientific Report 2019

between Five- and Six-armed Brittle Stars

EUHREAREA
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FTEHX2

[SFS Improved Progressive BKZ Algorithms and Their Precise Cost Estimation by Sharp EUROCRYPT2016 2016

Simulator

Small CRT-Exponent RSA Revisited EUROCRYPT2017 2017

Chosen Message Attack on Multivariate Signature ELSA at Asiacrypt 2017 IWSEC2018 2018
(Best Paper Award)

Security analysis of cryptosystems using short generators over ideal lattices JJIAM 2018 2018

Small CRT-Exponent RSA Revisited Journal of Cryptology 2019 2019

A Structural Attack on Block-Anti-Circulant UOV at SAC 2019 PQcrypto 2020 2020

Multivariate Encryption Schemes Based on Polynomial Equations over Real Numbers PQcrypto 2020 2020

SiGamal: A supersingular isogeny-based PKE and its application to a PRF ASIACRYPT 2020 2020

Determinant Expressions of Constraint Polynomials and the Spectrum of the International Math. Research 2021

Asymmetric Quantum Rabi Model Notices

A New Variant of Unbalanced Oil and Vinegar Using Quotient Ring: QR-UOV Asiacrypt 2021 2021

= H Statistical inference for ergodic point processes and limit order book Stochastic Processes and their 2017

Applications

Non-Gaussian quasi-likelihood estimation of locally stable SDE Stochastic Processes and their 2019
Applications

Parametric estimation for a parabolic linear SPDE model based on discrete Journal of Statistical Planning 2021

observations and Inference
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FEIHENS
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IK B Computational fluid dynamics modeling in aortic diseases Cardiovascular Imaging Asia 2018
Isogeometric hyperelastic shell analysis with out-of-plane deformation mapping Computational Mechanics 2019
Recent advances in parameter inference for diffusion MRI signal models Magn Reson Med Sci 2021, 2021
L Sustained dynamics of a locally excitable system with nonlocal interactions Physical Review E 2017
TR Persistence Modules on Commutative Ladders of Finite Type Discrete and Comput. Geom. 2016
Hierarchical structures of amorphous solids characterized by persistent homology PNAS 2016
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TEERER)

BRI 2% SR
all ERBEDIRREIRI T HEHAHF—1—F LRI T—IDEHMHE EIZS?H"*# HAEHEIF—FL | 2015
F19EIHE
Kk “BREMDIZIAL—LavEMICKDIODMERETI T EEHLHE 536 A AEEMHHRFESMER | 2017
JSTEL IR IR E T E E X CRESTAZ B LE-EEE LFEB D7 E PRR 455 118
HLBEE BGRZHESICE T HEMNF EZORIRICOVT—MmFRIIaL—ay EIRZIMDCTHAE & 2017
MBAL TA—T 55—V FT?
EREBRZWICHTIAL RBREE ELEREINTA-=OICERELLTTESS | £28RBAIEEEHAES 2019
&
ERMEMERICBITAMERRERNOEENSIRIILF—IBESMICESRERME FEH5EI AR/ NRRBRBFZSHRE 2019
DEHE FTRR
ABIRMFEL 2L —230D=ONDEEERE RV —RIEEEETIL FIE B REFZMHRFLE 2020
DEXRILEORAEEERETET IV FE B ARRBRFIESFMNES 2020
&I FEMEDOS - EIEICH T EEEREDEZE FSEIBAKREHFRRR 2016
SR Direct observation and modeling of local atomic structures of amorphous materials HABEMBEFSFE6IEIUROD 2018
N
IN—URTUNRERD—IZ& BT —2 T — MARZEADIGRAIZDT BARESIVIRHE $ 33 @f#ZE 2020
DURTY L
TEILI7ZAMFEOEEME FEZDORR BAEEFSEHEERS 2020
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oy ), 7. ICIAM 2019 Highlights

2019

VALENCIA % e ; ICIAM PRIZE AND INVITED LECTURES

Thursday, July 18, Universitat de Valéencia, 11:00h — 11:45h

IL20: Hiroshi Suito, Tohoku University, Japan
ME - Aula Magna

Chair Person: Maurizio Falcone

Title: Geometrical characteristics of human anatomical structure in thoracic diseases

CRESTF—LMHMBLI-S = ROH L

A —HFAY

XB Recent development of verification methods for numerical linear algebra Takeshi Ogita
MS FT-1-10, Part 1, Part 2
Siegfried Rump Numerical verification methods and their application to differential Kazuaki Tanaka,
equations Nobito Yamamoto
MS ME-1-5, Part 1, Part 2 Michael Plum
INRK Mathematical Challenge to Understand Control Principle Underlying Animals' Ryo Kobayashi
Adaptive Behavior MS ME-1-6 Akio Ishiguro
& . |1 | Mathematical modeling, simulations and theories related to biological phenomena, Yoshihisa Morita
IM FT-2-2 Part 1, Part 2 Shin-Ichiro Ei
Masaharu Nagayama
Kk Mathematics and Computation for Clinical Problems Hiroshi Suito
MS A6-5-3 Part 1, Part 2, Part 3 Takuya Ueda
Norikazu Saito
R Geometry and Topology in Data Analysis Facundo Memoli,
MS A1-1-1, Part 1, Part 2, Part 3, Part 4 Washington Mio
Yasuaki Hiraoka
Japan Science and Technology Agency 41 '“WM%A
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6.1 LimAFE R A F A KIRERREET) T

THE YUIMA PROJECT

Open source academic-software for

computational statistics.

TRY IT NOW >

PRE o O F N P RE@e-HF The YUIMA Software

The YUIMA Software performs various central statistical analyses such as quasi maximum

likelihood estimation, adaptive Bayes estimation, structural change point analysis, hypotheses

id testing, asynchronous covariance estimation, lead-lag estimation, LASSO model selection, and

ment for estimation and Slml-“at'on of so on. It also supports stochastic numerical analysis by fast computation of the expected
(O her Stochastic Processes via the R value of functionals of stochastic processes through automatic asymptotic expansion by
al User Interface yu|maGU| means of the Malliavin calculus. All models can be multidimensional, multiparametric or non

parametric.

g YUIMA YUIMAGUI
X
« RPackage + Shiny App
30.000+ 15.000+ 100+
> . v Super flexible (coding required) « No coding required
: v Suitable for programmers, researchers + Suitable for beginners, students

Downloads from all over the Team Members' Citations in Presentations at International
World Sclentific Papers Conferences F AN

<

YUIMA Project iR—LR—
(https://yuimaproject.com/)
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6.1 FEin I MERTE FOFASKREREREET )T

O TR U TANRMNERSTATAHEE D= DT O—1\ L2 T I 4 )L B—(natsugu and Yoshida 2021)
SBAEHEBUBIE D S B HETE (Gloter—Yoshida 2021 EJS),

'I\’fj'}“JPE’H’EE(Kamatani—Uchida 2015 SISP; Kaino—Uchida—Yoshida 2017 BIC, Kaino—Uchida 2018 SISP, 2018 Metrika)
- BRICE A RELAA A X EEEHRE R 2E(QBIC) D IE 2 {E (Eguchi- Masuda 2018 Bernoulli)
-ETIT—FRERET —2 D=5 D IEE R B BRI BE D BAFE Masuda 2019 SPA)

-FE BRI 5 TR D HESTE (Kaino-Uchida 2021 JSPI, 2021 JJSDS)

 RIN—RHEFEIZE 1T A EEEL L EfZHT D FH A1 (Masuda—Shimizu 2017 MMS, Kinoshita—Yoshida 2019 arXiv, Umezu, Shimizu—
Masuda—Ninomiya 2019 AISM, Suzuki—Yoshida 2020 JJSDS),

EMICBETHETIVY

)SYbA—F =Ty IR EE) IR TS RBRICKIETIVI FEDRHRE

(Client—Yoshida 2017 SPA; Muni Toke—Yoshida 2017 QF, 2019 QF, 2020 arXiv:2001.08442),

'EEE?—QIZﬁT67574ﬁ)bMSSO (Koike 2020 Entropy) .

-S&P500 . VIX €Ty . Interexpectile Differences M BA{% & (Bellini-Mercuri-Ryoji 2020 QF)

-EBHERAIShIERMEEMEBMOTILFI—RST DOI—TL YD HEIZLDET ILIE(Hayashi-Koike 2018
JFM),

FATEBITEFRENR T S2BAHINoHAITIRET ILARREEZE T 5-HD+2FHE (TIROER) OWMRE

(Hayashi— Koike 2019 SPL)
YUIMA

RAXEFRBEEQBICHELE , MpCNiE% (885D EGMAT CTI/ILT —FEERTO B (Kamatani
2017 JAP)R B R ITTTOHOE ¥ (Kamatani 2018 Bernoulli) BA7rEh. YUIMA (2R3,

" YUIMAD E B D 1= D tH it (lacus—Yoshida2018 Springer)

"YUIMAB & D5 00— h iR R THI3HFEE,

-BA%&(ZRF1-YUIMA Conference(3[E]), YUIMAL—H—£(5M]), R IZL (F=Fa—r)T7IL4ME),
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6.2 R RS ICAIT-EXa) TaRRBIEREHEET IS

MRERERE: K Al(RRRXFXFREFREIFZRVER. i)

E}I:jbn% ) E*‘r

HREEREOHESRIL-EFHEOEAEARBESNGRE. EFHAETILTY
ALZED>TLTLEFRA BN RS T IIL IV X LEHRE -FET S,

o fe] F M B R

- 1 ] Sl B i CIERSARSE S DRI T AN TCOHREHREY—ILI-(FREILLY
TIEE->TWVWBANRDIATAMILTHEfEF)
TRAMEFREESDIZEIZDONT, EESE -7—7avTZEL. NISTHGIE
EETORXICHLTOERBAZZITHEELIC. BAEHORACEFIESDERK
FIWANVALEZRERFTHD, CNIZIETIXOY T ST LEDRYNT—I DB
HHRELEASIN TS BEEDZRERICHITITROEHRESOHLONT-,

[
fa
1B

o ] 54 e D B 155

DL EDSIBICEBNAEHINA T EDNISTORANEFBESDIZEELTO
TRIZEVWT, BICRESNT-IEEDREDEEI/LIZOVWTIREIZSIEZHEEEAS
LTULKZET, RRAMEFIESIZETIEENGZREI O KigHR EARAENS,
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6.2 R tHHBES M TF=tF )T Eba b [a]H 23

i

!
\I
3

TT)

B NIST*#ZEE{bIEHIK]
RESa—)L 4R (6914)

-2017/12H3 ~2018/12 . BTES (244)

a1 = s , KRET H Compact LWE, CRYSTALS-DILITHIUM, CRYSTALS-KYBER, Ding Key Exchange
%1 7'-7/"“:|:ﬁﬁ,.ﬂ FEﬁ DRS, EMBLEM and R EMEBLEM, FALCON, Frodo, HILAS, KINDI, LF K Tizard,

-2019/1 H ~20204 LOTUS, NewHope, NTRU-HRSS-KEM, NTRU Prime, NTRUEncrypt, Odd Manhattan,
S o= quTRUS@n qTESLA, Round2, SABER Titanium
E 257 FEL i HARE

- HEES (16
- 20204 /20214 BIG QUAKE, BI(KE, Cla)asic McEliece, DAGS, EdonK_HQC, LEDAkem, LEDApKe,
= g [ hk s McNie, NTS-KEM, pgsigRM, QC-MDPC KEamstakei RLCE-KEM, RQC
B R or . SEHSHERES (104)
B35 514 HA RS CFPKM, DME, DualModeMS, GeMSS, Gui, HiMQ-3, LUOV, MQDSS, Rainbow, SRTP|
+20224F ~ 20244 UL aBMEE (24)
%ﬁ%ﬁ*ﬁ F 57 I\ Gravity-SPHINCS, SPHINCS+
FRIEFEES (14)
SIKE

- B PRAEME I Z (X AERIR
Al E EL TS HE o
. *%*Rﬁit@ﬂﬁssllﬂi?ﬁ*ﬁ RSASlgnalure RankSrgn RVB, Three Bears, WalnutDSA
-EAARICIIBEEDEE

= NEEL AKXQR-UOVIZEASF

b (1644)

Guess Again, HK17, LAKE Lepton LOCKER, Mersenne- T56839

* National Institute of Standards and Technology

BUHRAREA
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6.2 R HRBZICHIT -t ) TqERILEIEHBEEET

BEEDEEEHE - SERES DRRE

B2 0T AMTU Darmstadt Lattice with Errors Challenge) C. 20165 (ZtH R iR FFZER L TLVS
(EuroCrypt2016; Wang, Takagi, IJIS 2020),

"AMEDINSIE T TERENDM T 7 IV EREFERET HIEFHES D i35 1% (Okumura, Sugiyama, Yasuda, Takagi,
JJIAM 2018)

-2 EHZENARBREEZEALSBNISTRIRARICH ZIEX N TRHEIECSHIHES DR (WSEC2018 Best Paper
Award, BB EXMEE2019FERE)

-JUTFHEEDOHEEN/NSSTESL LSRN (ERE£#PQCrypto 2020)

-CRT-RSABEE ¥ LT, ERBN/NEINEZDREMETHA (EuroCrypt 2017; Takayasu, Lu and Peng, J. Crypt. 2019),

-EhEZEZAKXQR-UOVERBIZE TS FIRIRDEHZ AL TEZIREL TUVH(AsiaCrypt2021),

IR T S7EAVTRBIELERANEFESELTO/N\YY A BB OB S EEICE T S s
66149798, Tachibana, Takashima, Takagi,JSIAM Letters 2017)

-\ aBEERVGEVE LU REIEESEES 5 X SiGamal D 1R 3 (AsiaCrypt2020),

)y

-||

EFHRZAVEBESOREEITHIHLERR

E‘I.I'I

-ERHEFISERBEQEMRBICEVTHEEBH/NASTA—ZIHETEHARINLOHEERD

(Kimoto, Reyes—Bustos, Wakayama, IMRN 2021)

BH

LEDAR BSERIEIHEREX A LHEMR

HRERRFIEEHZ . NHKOYAO—XT7YyTRRHE-D/\VaNELLY BEF ! RO FHE
AILRA] NHKD YA I RZEROIEFAVE 1 —3—THEERTTEE ! ? HLLWEEHA LS
Mg E

EUHREAREA
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6.3ET T DI-HDRFEERIEMSBEAFRDERH

MRRAKRE . KEG E— (BfRAXRZFEIZMERE. #23%)

RERIEEIC LY, BIETT LAOEEEETD S, BRI, s 57
XORONEFERIECES LI, BRTHEDSAISUERHT 5,

"ERTHEERIMFEDSAITIVkwEEHEL. RERIITEODRE STERES
EHIZED ., FRRTEEEADBELHIZIEOCLTRRTHEEEIZ. MFEDERR
75 FEIRE (3R ITT N ZHRIADATED . HMEMBAZ REHF -GV LD
RO ARERRDEDDIENER A EDEIETTEICKSEER) ICEWLWTHER
KIZEEBLTWS, BERIEGEIRTHHZHADAKRETHTETOIS L
hikmot[X SN TULVS,

o ] T4 By OD HA 15

FRERIMAESIAIIUIZETEFa— T ILERETHILLGEZRBL T kv
EEFBREICLTOG TBEREMERIETEDERE IEWLSARZE2018F(CH MR
LTOSD ., BEDOAICKERILIAFOUEREADEHZEDTHZEF. AR
DEELRIDDE=HIZIETRAARTHS,

J Sci d Technology A A S
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T

6.3ET VY DI=HDRBERIMNESHIERRDEAH

WEEER: 2021/11/12

kv - C++[C KD BEFRIHIEHEAES TSV

10K #E

1. FUsIC

AR-TTR. RERHERETEETOEHCCH+THERUESATSUSEARL TS,

WICIRRALET RAEGTOESE, F2T £ OEDRMTE, 1285N'D "zero-overhead principle” THERENEBRSRVC+H+E, FRWICBLTVZLERS (ZEH—B_TH3LEERERTVS. ).

MERECGEBE RS TSUOHBCOVTIE. TORSA FERTERUL. 2841 —2)

20074 HIE~201IFEFEDM (L, RMBEREITOOICboostCEFNTNS interval S TSUEMNTHRELTLVES, boost.interval HIES RS SARLRBAN S SATSURKICFEANE I BN /. boostHN 7y J5 — M3 3E(Cintervalaif (CpatchE M T B3O EHBICA> TERDT, intervalBRBLTEFTBTELLE. £S51T5UR
boost.interval(2> TLVRLVS, ST HE(TDboost.ublasia . BISRICEZboostEE > TS,

boost.interval& > TL\EEDEWEREE D 7Y TT— bURL, —i6 =

2. BFRIR

C#+Eboosth < TEAWME. boost BNV EVIRVDT. BFDENI/ A STRBFLRVIZD,

RFLTSL.

BRBEHETRT ZHICAHE— FOEBEEITOTVBIDT, CPUEIASICEMNSBS. HHld 5. EiEH(interval) . 20. AHE—FOBAH LI ANATS 3> ORESR.
—i5. ROBBTHIFERRUIECEN' BB FICHF ubuntu 18.04 64bit + gecTIT 2 TB D, ZOMBI/ LB BNF Ty 2T 3RETSS.

* ubuntu 20.04 (64bit) + gcc 9.3.0

« ubuntu 20.04 (64bit) + clang 10.0.0

« ubuntu 18.04 (64bit) + gcc 7.3

+ ubuntu 18.04 (64bit) + clang 6.0.0

+ ubuntu 16.04 (64bit) + gcc 5.3

* ubuntu 16.04 (64bit) + clang 3.8

* ubuntu 14.04 (64bit) + gcc 4.8

+ ubuntu 10.04 (64bit) + gcc 4.4

« ubuntu 10.04 (32bit) + goc 4.4

« windows10 (64bit) + Visual Studio 2017
« windows7 (64bit) + Visual Studio 2015
» windows7 (64bit) + Visual Studio 2013
« windows7 (64bit) + Visual Studio 2008
« windows7 (64bit) + cygwin + gcc

« Windows7 (64bit) + MSYS2 (64bit) + gcc
* Mac OS X snow leopard + gcc

« Mac OS X Yosemite + gcc

« ubuntu 12.04 on MK802(ARM) + gcc

« raspberry pi + raspbian + gcc

« Sharp NetWalker PC-Z1 + ubuntu 9.04 + gcc
« Intel Edison + gcc

3. 49>0—-KREAVRA B

#9>0- R: ky-0.4.53.tar0z (202146115 12028)

(B version[dZ5E5)

F72,  hites://github.com/mskashi/ky NESEPITRATES.

AWFIPANOHTHL ESCFESNTNS. £2T. SATS5UEmakeT 3HDA 2R b—)UFRIZLERL. archiveZ RT3 &k, test, exampled3DddirectorylESN 18, Akl kv BUF. kv F&ETH (current directory TE/usr/local/includeTE) (CBWTH < L3 TRL. EfFERE, kvRUboosttfinclude path(c A > feRE Trestl F (3
examplell FOBMAR.cc T 7 A L& D2 A JUHFRNIEOK. BRI,

« H(CarchiveZ RM LI 1RE

FRERITEHEFES AT 3 kv 7R

c++ -L.. -I/usr/local/include test-interval.cc

EPSTTS—HHAHNERERY, ( TkRUboost directory B Ta Bdirectory) EHET 52 &(SHE) (http / / ve rifi e d by .me / kV / )

IVNANATS 3G, -OIFTRECERACL. -DNDEBUGEIIT BT EaME, E556RITRECAS<METS. (NDEBUGTIOMENKE boost.ublasdIRE S, )

—LR—

([2015/12/17](CiEh0) FHLWERP I AIWATSa > EED E X3, test/test-rounding.cc® ) AL/ETLUT, MERE LT AR TADOBEN S e A LTS TUSNBRF TV ITIELL,
kvSATSUMRET SRERL ThEMEROPICHD. BOSATSYERINSRNED ICERBENTS.
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6.3ET VY D= DIRERILTSBEF /D ER

B KRR EREICH T AEBLGIERESERENFE

T I7AVBEIZE T v—T 1T (Rump and Kashiwagi, NTA, IEICE, 2015)

- I5—7V)—ZEREORE -#HHEN AT ERZAMLUBFNFREREEZAERA(KR)

s RA—/IN\—aAVE 12— FIFHEDOEERIETE OO FHET A MEIEER S AT LD (FkH
TN—TRUVRI‘IT IL—)

HEBHEICHDELFSHEDRERIEAEHIETHICK542R (SCAN2020, HH)
TFIFPAVREICEAHEREITHHLASOFEMETRSEOHIEDIEE (AR -BF - E)

BARFRLRABFSEIEHEERE

DFEL-RF—IXFRBKXDBOKREL: BIEE “FEI-XAF—IRXRARBKXDEERDE
FREREEMBAOER" (2019)

-TAMEEDERE - R—/N\—aAVEa—T10T: BBRRA“TIEICHTHT5—I)—
i, BBE—GH—RkK”(2020)

BERIES 1T ERIA HERX AT 1I51VCeP

-BRGCARBEEES =B EECABERLIF—T2015 £(Zkv .
2020 FEIZVCPZE#Bt. EESSEESCAN2018ICT, KAE—RE
[FBERIIMEHESEOER] a0, 2018 R ELEMREHR

BUHEOBEHNSATSUEME, CORRBWLY2AEU LD
HEEELALBE R RFEF A BRI — LT —IERE, »
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6.4 KIREEH AT LORBET I T FEDIEE

MERRE 2l REERERAXFRZFREFHREBIFZRARR. #HiR)

HZEEED B1E
HERBEROENATL. RBEVATLIZE T5FHEXTRIZ. BEHE &
IERFICHETERFOHIEBEHFZHMBEZRELT, BHOETILOFMGER :b
B EDENRMIEIRTHFEDAIL,

] F i B =

-EMRRICEVTIXEY 04X+ XF+) O#EE B . :lr7=E'J0)$;T<ﬁHﬁ 1THE
BOFHIEAE. EAVATLELTIIMEM LB E HEEDOHIEE. XBAVR
TLELTILEMARED-ODEEEEREICDINTHLHIZ L,todmo@t
(YT T BB EDERME/ LB EEINT =,

i
fel
Sl

o ] 54 By D HA 15

HHRIRZEOENATL XBURATLIZE I T2H|HOBRE. dLiEEIZHIT5
To9ITIORADESEDOEK, BHAEH, BENRRICENT R RO
SEXE(TEFHT S,

EUHREAREA
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6.4 KIREEH AT LORBET I T FEDIEE

A

TAHORST LAY AT L (EANTAHOHK) D sz spewe F SSal—a

_0.5r (15754+5—%) m 1270
E srsmz G muvsao

A 031 Hin1

aE)RITIL— h@ﬂﬁ@ﬁ’]ﬁﬁﬁ
BRTH (2016 B XIR)

AEF LLLERL BRSO #ifE
#a : : : ;
¥ﬁ_-1-§ A 9:30 HEHE D g0 o —0—o-0—: & - +—oo

217 oo o aaa- - - ot PP P

RENEF Eekil
g 7 P = B R BRI
/ : Eebaii=s (3:30 M 200% zg

. n-l'%:—g b*bf’ﬁ‘F _

s : +142 +7:00 .o«y A o -'- 2 g ,
Sigis - ' ) ? 5 o0 o o . H I
HE | 4:30 g ? H : :

EAEXE R KRBT 0-e-eeee o oo - - e

s8R B ZER Ry T —% B e v
&E

SEETVRTLNDREET)VD
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6.4 KIREEH AT LORBET I T FEDIEE

LR DL

AYEYRBROEMDHELT . TOEICHWDIRDEYDNBFEFTLEET R TERATHILET, JYSDEMERHESEIZHDS
ABMITIL—FEBIRL TWAEEHEBHNRITE T4—IILREHRIIC K> THL ML= &I, 2016 F B AREFHHE. HREHET
HIEINT=,

20185 ICIFEBHMICHITHAEHRESOHETTILICEAL. BRI XHE. BREEFRTHRESIN-M, 2018FILHFEICH
(+%75vo7 ok, BEFEICIEABEDE R HETESIELSETHRESATINS,

R DFER

EHAT—2OBEBNICEST, YAMXFXFOEBMEICE 5B ) X LB OFESEELZ ML . ERZTERELE-BBRKO
BEZXBASHMIZLT=, (Takahashi, Hirata, Aihara, and Mas, “A hierarchical multi-oscillator network orchestrates the arabidopsis circadian
system”, Cell, 2015).

*Journal of Mechanism and Institution Design D EIFI 52, BEEUMBHT OB FFES —LERADIEAICEATIREFE(123H) D5 —
RABX(BEFROEHERLE. HLOMBORITISICH—RMAXERBESNS L, HZSFICEVTHBMNMERTOEEN
BRI TSI EZFZTRLTULVS. (Murota, “Discrete convex analysis: A tool for economics and game theory”, JMID, 2016)

REED-HICFES—2 3 RITTHaVEVD., BRIOEYDOALELT . TOERICWIROEYDOMBEFTHHEERTEARAT S
CET. KYBLDENEHERICHOADRITIL—FEBIRL TS EE R BB E T —ILREHBIIC &> THL ML=, (Fujioka,
Aihara, Sumiya, Aihara, and Hiryu, “Echolocating Bats Use Future—target Information for Optimal Foraging”, PNAS USA 2016)

ETILRIRISEL-. AAEEEEEICBN-FILTUXLEIRETE]-, (to, Takeda, Toh, “A Unified Formulation and Fast
Accelerated Proximal Gradient Method for Classification”, J. of Machine Learning Research, 2017).

- 19784 [CLovasz AR T b AR - /) T BRED BIAX B ZZE RUTLLE, 40FALICESTRBR THOEATERE <
AA/FR-\)T/BIBIZHL T, Z2IEXEEREZ#HTEH R T=. (Iwata and Kobayashi,“A weighted linear matroid parity algorithm”,
Proceedings of the 49th Annual ACM Symposium on Theory of Computing, 2017).

REMERIET OISR AABRXDEHB L EZREL, BEEIROBNIATLDIZAL—23 VTR0 RALGERE
[CXHLTHIREFEMNBEABETH A EERLT-. (lwata and Takamatsu, “Index reduction via unimodular transformations”, SIAM Journal
on Matrix Analysis and Applications, 2018).

-Journal of the ACMIZHRIRENF-C&(E, CRESTOXELMAT—VTHAMARBARXORBETIVJICETIHARS, 5HE
BEZETE2LLBBDOHOIMRBRERDVEDTHSELEEOONT=CLEERRT 5. (Iwata, Oki and Takamatsu, “Index reduction for

differential—algebraic equations with mixed matrices”, Journal of the ACM, 2019.)

BMBAKICEALT. RV BESOMEEREAL. EETEERL. ThEFALEREIE7ILTY) X LEERETLT=(Moriguchi,

Murota, Tamura, and Tardella, “Scaling, proximity, and optimization of integrally convex functions”, Mathematical Programming, 2019)

. Japan Science and Technology Agency 53 @ ig?ﬁ%?ﬁﬁ R
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6.5 £HMIRRICHITARTER/N\I— 2T AEBUFIEETILEH
[CRIT =8B DEE

MRERERE R B OLBEXRFRFAREFHZR. %)

WZRARED B 1R

AMIRRICIEND/N\Z—2WEIZDLNT, EERAIREGE 3 DaoNIiGE
ZRAVWT /N I—CREOEEETILOBENHEERIT B,

o fe] F M R R

-2 a g N IOREFZHEOMMEIZDODVWTOETILOENEEEILT -,
FYUZLDINF—FRRIZx L. BBEEIC DWW TEFTIIGWE#ZE ALV -1E
AFRICKYRTLTLKERMWBREZET-,

o fis] 21 B OD A 155

RO RICEDEXNEDEMNEZERMIEIRT HEELITLY ZLDHITHREL
EESR
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6.5 £MRRICBITARER/NI— VX H5EEMWHEETILER
IZ[A T -2 F R DB E

FRFTMEEEHDIEDZICKHRIE

[Kuffler 1953] Mexican-hat Local activation and
Flectrode long term inhibition LALI

P g At
N\
& ey [\ HEBR R 1
Typical modeling: U, =‘fk(x—y)u(y,t)dy’— bu+---
BOROBREERNSBBICARONG. = REREOMEMEDLLIL

projection

4
12f
10
//\ ”: /\\
06
04k
o2}

Light spot

ex.) Diffusion

[Hamada et al.2014]

BAKICEH/N\I—UR BB ERIE

BUHRAREA
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6.5 £HMIRRICHITARTER/N\I— 2T AEBUFIEETILEH
[CRIT =8B DEE

R DFER

s RIGHEET IO SERA—RZECIEFRRETERNICEHL, TOREAD=XLOERABHTICEIILT=
. (Ei, Ikeda, Nagayama, Tomoeda “Reduced model from a reaction—diffusion system of collective motion of
camphor boats” Discrete Contin. Dyn. Syst. 2015)

=233 NIDOROEBBERIZCBEVNTRONSMEDFEIZH U TEGFE L UNotch JFIL D EIEEZELT-
Proneural wave DB ETIILEZREL, RLALGZERAEDORBEESERATESEERLE T, B ET
WZEH>TRHSN-BREZEREDERRNTHRT S EIZHATILT-. (Sato, Yasugi, Minami, Miura,
Nagayama, “Notch—-mediated lateral inhibition regulates proneural wave propagation when combined with EGF-
mediated reaction diffusion.”PNAS 2016)

-EEDEDBAREIEBRICKVELShEELS, }imﬂiﬁi%tﬁﬁﬁﬁﬁd)Eﬂﬁé’é’—ﬁ:bf:ﬁ*ﬂd)ﬁ%
(Ninomiya, Tanaka, Yamamoto, “Reaction, diffusion and non—local interaction” J. Mathematical biology 2017)

KEICSEM-EAREKAROMEEREERL, TOERMAEN, RUERKORELGLEDOFALGREIEIK
FLGWLE RS O E IR IhLT=(EiKitahata, Koyano, Nagayama“Interaction of non—-radially symmetric
camphor particles” Physica D: Nonlinear Phenomena 2018)

- HMED R DEITBIRIZH VO TIAK/STATU T FILBEERIZE T D/ A1 XD REF Yo 2ILT 8T EFHFD
CEEHBETIVIZE>TFRIL., RERRIIZEEBAL f=(Tanaka, Yasugi, Nagayama, Sato, Ei.“JAK/STAT
guarantees robust neural stem cell differentiation by shutting off biological noise” Scientific Reports 2018).

BDHS LB HIERE N DEH S THESW A LERRUBBET LA A S HE TRILE:
(Trush, Liu, Han, Nakai, Takayama, Murakawa, Carrillo, Takechi, Hakeda—Suzuki, Suzuki, Sato,“N—cadherin
orchestrates self-organization of neurons within a columnar unit in the Drosophila medulla”J. Neuroscience 39,
2019).

-RERBCHRAREAGE DERTHDHJeans TR E HICDONLWTHIDBEREZE AV IEREEHZ1To7-

(Sekisaka Yamamoto, “Instability in the nebula model of compressive viscous gases”Physica D, vol.403, 2020)
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6.6 B—HRMEDEGERERFIZBITETUT LRAAND ER

HRRFE UK KEBRFRFRELHRE, 43

"HAERREBOAIIN L XVAREZ—E AN LUEL I LSTETHILOEIKERIC
HRDEELLGS>TUVNSDN, RITDENEM LDETAHILAES EIRTDIEL
BEHMOBEHRD AN LETHAD., NHRITEADEHDFEFEHIBDESTHS,
ERICELZFHEL-OERAERTIERTHAEIZEB T 5L, 2%t
BIO5REHKRICESTEIZEY., RDEBDOFHDESTINRSEHIEMNHE
BHEEETHILOEK), COIIHAORYAEZRREL, HERE,EZERILTST0
G5 LERMT S, F-CDIOLEITUFLBRODIYBSHEERETE,

op ] 54 Br =
-MERREBORELOBATHEZHREIT S EIZE>TLE =AY, AR HIR
T.EETHILOEFFIFADEHOE RO RITINEIESLZENDTES A
£ 8 (lowWWAFOMER)ZHRLARL-, X LERMARTTIVERIZEIT5S
A LN ERDEFIZVLETHAZEEEIL-,

201 7TEETRT/ZDEDEE

‘lowWWAFOME S [ZEHL TOTEHRFIREL 2SN TzIowWAFOMEE N Z<LD
A—HY#FAHEIIICFEBELTILE®RT 5,
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