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The 1st Workshop on Mathematical Analysis for Nonlinear Phenomena
2015 February 13th (Fri), Kanazawa University, Satellite Plaza

MREBE
BRARGEICRNAIBRALBREESIV IR - EXCRICEHET IHEETILETORERITET —< &
LEMERTY. BIRETREFHREOFRZH LIS, RHFOMERRIZOVTORROMIZ, £5E
DT—RXICEATIAMN - ERHIGEROY —N(BRELELEDFRGERRIMILTHELET.
SMELDERGHBREZELT, HGRRBEBRTORERERIAT HE>NFTELHIEEHAFLTL
E3

MREHRFNISETE, MEHT, MEH, KFEN(ERXF)

Program

14:00-14:25 N&RF(RIRKZRFRBARFARBMBYHFER
I EFERZEAN - RKBEBREEE /A XREDHA ]
14:25-14:50 Armanda lkhsan (R KXF//\V 2 TRXE)
I Numerical simulations of theoretical straight crack propagation and
Takaishi—Kimura crack propagation model |
14:50~-15:15 Maharani Ahsani Ummi (FRK%E//\ VR THKF)
[ Traction method to an inverse free boundary problem |
15:15-15:40 INALH (RIRKFETPHBMRFE)
[ RTIC & 5 R EEE D HAE AR |

16:00-16:25 PHEE(RRAXFEIZEHYEFLE)
Smoluchowski DT RRY T BT IILDFEOHEEHESZI2L—aV )
16:25-16:50 BRE R (RR K FE T2 T F58)
M RFTIREIEET )L DURIZEI T D EERER
16:50-17:15 MEEMFE (RRRFZEITFEEMHFEHE)
[R=TFUTOHEET T ETOHIETE]
17:15-17:40 AFMEN(RRRZEIRREHKDEZESR)
APER(ERAXZXZFREAHEARHEYEFZER)
[—iRIESNI=I)REISA BRI LD EDREREREDHEET IV )

18:30— BHE
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The 2nd Workshop on Mathematical Analysis for Nonlinear Phenomena

2015 July 6th (Mon) 14:45-16:15
Kanazawa University,

Natural Science and Technology Hall 5,
Collogquium 3 (Room 471)

MREBE
BRAGEICBENAFRALGREE IV IZ-EXCRAICEHETIHBETLEETDORERINET —< &
LEMERTY. IRKTREFHREOFEREZF LIS, FHFOMERRICOVTOEROMIC, L5
DT—XIZET DA - ERHLGERD Y —RABELGELEDO-RRGEBR L THELET.
SMELDERGHEREELT, FEGRRUEBTORARERAT DS oNFELDIIELEHFLTL

Y.
Program

Speaker : Xiulei Cao (Eindhoven University of Technology, Netherland)

Title : Non-Equilibrium two phase flow model in porous media:
mathematical and numerical analysis

CIAY-Fol-
AREA(RRKE BOHER)

mkimura@se.kanazawa—u.ac.jp



FreeFem++|ZCXAEMREZRFHEAM — RABBOHREIIaAL—I3VITHITT
(BIMBARHEMATHARE, 20154 10 A 15-16 B)

BRARGEICENIBRALGERS LIV IE - EXRAICEETIHREETILLTOHERNET —IELIZRE

BRAMIWOMERTT. SEIK BREREZVINIIT FreeFem++DTOT SV BESFRELET.

BARERIL, NUERKRBVAVAARFTOMERLLTROISVRICHELRBEHEAEOERS LUETE

VILIN—DREREIZEDLDNTNSIED, FreeFem++DRARIZEERINTUOEY. SEITIFESNI-SBARKZEMIC

BHBEL, FreeFem+E AWV -RABITOTOISIV VBT SEHBELTHELBIC, FreeFemt+DRFT D FFIK

RBEEICDVTHREWIECFEIILTVWEYT. SMERIEITETYT. BHROSSMEESFLLTEYET.

® BMEII FreeFemt+&E AV AR—LEHD/—r/N)AVEFSLTW B ENHYET. 1V R—IVICH
L Tl& www.freefem.org/ff++/ Z#Z&ELTZE0Y. FreeFem++—cs DTHIBAZHITITHLET.

o HBAREDIEEIZKY, BEESRAD FreeFem++a—REARLTLMZEFELI:. THRAIZA YoO—FLM2
FTEFTH, EEEEHEARICHVETOTIHAICE>TEIBEWZEThIEENTY. BELRICSH
SNBAHILEFIIC sites.google.com/site/masatowebj/wmanp01 MLA U O—KEHFE S0

o HEERIFEEBEXFAMZRAVTITOI, NEANBZEICLEEINTOVEY. RERENECSETIL.

o EELRIFIEME SRMTEIF— 10816 B (L) 16:145-17:45 JOFHL3 ITHNT, HAKDEEIA
dissection solver with kernel detection for unsymmetric matrices in FreeFem++ | Z B LTWVEYT. ZELHE
HETITSMWEREITRIEENTYT. F#IE nipde.wd.kanazawa-u.acjp/kas/ & BLIEELN.

FreeFem++IC &2 FBEFRHEAM — BhBEOHESSaL—2avICETT

B - ERAXFERBVEARFCEE F28RE

HBEHAE R(KERKXBEYSNR—AT(FTEUA—BRESIE, TNAVEARKRRBUFVAHEFRHAER)
URL: www.ljll.math.upmec.fr/ ~suzukia/

#1E 10 A 15 B (K) 14:45-16:15 K7V AEXZPIETIHAREREZOER

RPVUARRDEOND, ZARDENLLPERERLEMEBHRE FreeFem++IZ&YED KSIZER T B

5. DFIC, TOMOERNGEETHD, ARERTIOERAE, FFRTAVILERFHORYIEKL, 17

BYLN—DBRAEICOVTENT S, EXMRCLYERERBENINERT DR FEHREICL-THERTS.

%£2E 10 A 15 H(K) 16:30-18:00 Rb—HYXFRAXDE=-HDERE

EEMBRNEEERRICE, FEEEHIZ "TR-LR” £HE2H-THREZROMEERTIENEETH
%. FreeFem++ X7 TMZ LYK OO DEBREZRDHEA B HOE TERABONINESINHEICENDDIIENT
5. BBULITHIEFREEDT =&, BULGHRBVILN—ZEIRTLILELEETHS.

%30 10 A 16 H (&) 13:00-14:30 —a—brEIZLPERREBRERNE
FrET—RNBELZERBEIHEOHEL RS T D, —a— o REEZRBTS572HD FreeFem++DJL—
TEAEEEEGRAT . BEAK T FreeFem++DE0E1BNLHEED—DTHY, HALA/ILAFKIZHLT
DFTLT-A—IRABRKXDEERERRT HENTES.

F4aE 10 A 16 B (&) 14:15-16:15 YU —FAYOBMERDFTJ4I - A—UXFER
A, R, BYLGEDEREHERTET IHREMEMRNTS. FreeFem++DIBETIEX, MEMH THEdEH
LILFVRICE > TERSICERBIELTES. VA —%R{GIEBRBOREDHEZEZARIEID AEEHERTS.

FLvEaheEE: AFEA(ERKE ¥WFE PR mkimura@se.kanazawa—-u.ac.jp)



Introduction to finite element computation by FreeFem++
— towards numerical simulation of fluid flow problems

(The 3rd Workshop on Mathematical Analysis for Nonlinear Phenomena)

® This is a special lecture for programming by FreeFem++ for fluid problems. Anyone can attend
this lecture.

® Each participant is required to bring his/her own notebook computer in which FreeFem++ is
installed. See detail for FreeFem++ at www.freefem.org/ff++/ . The use of FreeFem++-cs is highly
recommended.

® FreeFem++ scripts are available in the website: sites.google.com/site/masatowebj/wmanp01

® A seminar by Dr. A. Suzuki is also scheduled at 16th (Fri) 16:45-17:45 at Colloquium 3 (Room 471). See KAS

Seminar URL: nlpde.w3.kanazawa—-u.ac jp/kas/ .

Lecturer: Dr. Atsushi Suzuki
Date: 2015 October 15th(Thu) 14:45-18:00, 16th (Fri) 13:00-16:15

Place: Kanazawa Univ., Natural Science and Technology Hall 5, Lecture Room 2

1st lecture: October 15th (Thu) 14:45-16:15
Basics of finite element method by examples from the Poisson equation

How to write finite element space with triangulation, variational form of the Poisson equation by
FreeFem++ is explained. Other basic staffs to define finite element matrix, to treat inhomogeneous
Dirichlet boundary condition, and to choose linear solver are also introduced. Convergence of finite

element solution by mesh refinement, which follows error estimation, will be experienced by an example.

2nd lecture: October 15th (Thu) 16:30-18:00
Mixed formulation for the Stokes equations

It is essential to choose a good pair of finite elements, which satisfies “inf-sup” condition for velocity and
pressure to solve the incompressible fluid. Several pairs of finite elements are easily verified to have a
solution or not by FreeFem++ script. Since the discretized problem is indefinite, it is also important to

select appropriate linear solver.

3rd lecture: October 16th (Fri) 13:00-14:30
Nonlinear finite element problem by Newton method

A cavity driven flow problem is explained as an example of nonlinear variational problem. Loop and control
sequence of FreeFem++ to describe Newton iteration is explained. Mesh adaptation which is one of most
powerful feature of FreeFem++ is also introduced to refine the stationary Navier—Stokes solution with a
fixed Reynolds number.

4th lecture: October 16th (Fri) 14:45-16:15

Time—dependent Navier—Stokes equations around a cylinder

How to set boundary conditions, inflow, outflow, and slip boundary conditions by definition of functional
space is explained. Material derivative is easily discretized by characteristic Galerkin method in FreeFem++
environment. How to define the computational domain with a cylinder and to perform triangulation are also
explained.

Contact: Masato Kimura (Kanazawa University, mkimura@se.kanazawa—-u.ac.jp)
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BRARLGECENIBRALBRES IV IE - EXCAICEAET IREBETLLEORFRITET —< LB
RETY. MRITHEFARBOREZD OIS, FHFOMERRITOVTOEROMIC, EREROT—IC
BT H5AFK-ERMTEROY —N(BELGELED-RRLGBERIMNITHELEY. SMELDER
BEMEBLT, H-GRKRBERTOMEERIET 2E 2N TELHIELEHFHLTVEY.

BB MBRMT, NREE, KFIEAN(RRXZ)

Program
13:00-13:30 Tobias Seitz (TU Darmstadt, Germany/ &g H KX5)
Enhancement of flow measurements using fluid—dynamic constraints
13:30-13:45 FEML(ERAXS)
Linear and nonlinear schemes for an Oseen—type diffusive Peterlin model
13:45-14:00 KAFER(ERAZFEIZEHYHEEH)
Weak forms of delamination models and their finite element analysis
14:00-14:15 Sayahdin Alfat (ERXZ//\V RV TRKE)
A phase field model of crack propagation in thermoelasticity
(20 534K 78)
14:35-14:50 Guntur Gunawan (£iRKXZ/N\URFU TR KXE)
Design of convex energy profile in crack problems and boundary control of crack
propagation
14:50-15:05 NG (ERKRERZFRBAREZARBEDHFZER)
B FIE 9 5 T R R O BAERE AT
15:05-15:20 Mg (ERRXRZXZREARZHARBEYEFZELR
RETUTOHEETIVT ETORIEFE D
15:20-15:35 EHEXR(ERRFEIZHEOMFE)
BHBEECBENSERRRABELRETE
(20 73 K78)
15:55-16:10 FHE(RRXFEIZEHEYRFEH)
FreeFEM++Z L 2 3 RITLZaL—2avEFDERIEIZDONT
16:10-16:25 EREBR (ERXREXZR AR EZARHEDEEZER
Nemitski {E ik D &R
16:25-16:40 B (ERREZXZR AR EFHARHEDEEER)
2 RFEEBHUETERALERBZR
16:40-16:55 HWAFET (ERRFRFREANZHARVENHEZER)
RiBROREELHEDH
(20 54K 78)
17:15-17:30 HPEE(ERAXZAXZRERAMEZARRBYREER)
HEMEZR OZARESORERNEEORABRRET LADEH
17:30-17:45 W R (£RAZFEIZEBYHFE)
mOARERERET VIS TSADEEEFHREOTILIIVZXALITOVTOEE
17:45-18:00 NERF(ERRXZRFREABMFHRMEYBFELR
MELECEDIBRELDBIEET ILEKFEREN
18:00-18:15 FINER(ERRZXZREEANZHARMEYEFEER

Numerical simulation of elastic body with friction

19:00- BES



The 4th Workshop on Mathematical Analysis for Nonlinear Phenomena

13:00-13:30

13:30-13:45

13:45-14:00

14:00-14:15

(20 min. break)

14:35-14:50

14:50-15:05

15:05-15:20

15:20-15:35

(20 min. break)
15:55-16:10

16:10-16:25

16:25-16:40

16:40-16:55

(20 min. break)

17:15-17:30

17:30-17:45

17:45-18:00

18:00-18:15

19:00-

2016 February 13th (Sat), 13:00-18:15
Kanazawa University, Satellite Plaza

Organizers: Junpei Kato, Hironori Kobayshi, Masato Kimura (Kanazawa University)

Program
Tobias Seitz (TU Darmstadt/Waseda University)
Enhancement of flow measurements using fluid—dynamic constraints
Hirofumi Notsu (Waseda University)
Linear and nonlinear schemes for an Oseen—type diffusive Peterlin model
Takuro Yoneda (Kanazawa University)
Weak forms of delamination models and their finite element analysis
Sayahdin Alfat (Kanazawa University/ITB)
A phase field model of crack propagation in thermoelasticity

Guntur Gunawan (Kanazawa University/ITB)

Design of convex energy profile in crack problems and boundary control of crack
propagation

Hironori Kobayashi (Kanazawa University)

Numerical analysis of curvature motion of plane curves

Junpei Kato (Kanazawa University)

Mathematical model of penitentes and its numerical computation II

Shogen Shioda (Kanazawa University)

A free boundary problem in electromagnetic casting and its numerical solution

Takumi Nakano (Kanazawa University)

On the three dimensional simulation and visualization by using FreeFEM++

Hiroki Iwata (Kanazawa University)

On the continuity of Nemitski operators

Naoya Takahashi (Kanazawa University)

Two dimensional incompressible non-viscous fluids and the vortex model
Kohei Yuki (Kanazawa University)

On the conserved quantities and several solutions for the vortex model

Tomoe Tanaka (Kanazawa University)

Mathematical analysis of polygonal motion with singularities and application to the
snow crystal growth

Ryohei Yamaoka (Kanazawa University)

Algorithm of facet merging and collision in a crystal growth

Ryohei Kawai (Kanazawa University)

A shape deformation in the pressurization process and its mathematical model and
mathematics analysis

Yoshiho Akagawa (Kanazawa University)

Numerical simulation of elastic body with friction

banquet
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The 5nd Workshop on Mathematical Analysis for Nonlinear Phenomena

2016 February 23rd (Tue) 10:00~17:00, Kanazawa University,
Natural Science and Technology Hall 5, Colloquium 3 (Room 471)

MR=BE
BARGEICBNABRABRELS IV IF - EXICAICEHET IHRBETILEETDHFRTET —< &
LIIRETY. MIRETREFHAREOHFREEZDP LIS, RHFOMERRIIOVTORROMIZ, £5E
DT—XICETIAMN - BRHIGERDO Y —N(BRELELEDRRGERERAIMILTHELEY.
SMELDERGHREELT, FEGRRBEBTORERERAT DS oNFTELDIIELEEHAFLTL
EX N

Program
B NBFER (AMNKEIR - T47 A VFXNYHER)
BEAALL  FHEBRREME~ADOIO—ZRAWVEEHFICTOVT
HERXTTa—) : [lec1] 10:00-11:30, [lec2] 13:30-15:00, [lec3] 15:30-17:00

HEEE

Poisson TR ICFRDirichlet B K UNeumanniBEREZHDOMEZFE LB REHEELE
Z%. COREDRIRELEDHDEBD—EEELIVEDOHERICOVWTEHEONLERE
BEDAFAEMLE LN SBM L. FEATIE, BBAICRENSA-—4S—%ZBAL, ¥
DINFG A== HEFBER LR T HEMEAFERX (T0—-) 28HTS. €O
BXRZAIREN S TTOBRRTEMBICH T HEHDO—EREDSBTON, e, NERNER
[CKYMBEBDORERICHT DIFmMMBEONDS. BETIIRIC,

1. 70—OREAREATEECKSEEO—EHDEH

2. 70—DBHELVEDORER

3. 7JO0—DHEFRNER

LIS, BEBDITAT A T72BELBBREDHETTESLETADYSSBEH L.

MUEhEE:
ARBAA-ANEA(RRKE BMEFER)

mkimura@se.kanazawa—u.ac.jp
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The 6nd Workshop on Mathematical Analysis for Nonlinear Phenomena

2016 March 10th (Thu) 14:30~16:00, Kanazawa University,
Natural Science and Technology Hall 5, 2F, Room 234

MR=BE
BARGEICBNABRABRELS IV IF - EXICAICEHET IHRBETILEETDHFRTET —< &
LIIRETY. MIRETREFHAREOHFREEZDP LIS, RHFOMERRIIOVTORROMIZ, £5E
DT—XICETIAMN - BRHIGERDO Y —N(BRELELEDRRGERERAIMILTHELEY.
SMELDERGHREELT, FEGRRBEBTORERERAT DS oNFTELDIIELEEHAFLTL
EX N

Program
BED : HPRE (WEEILZIKXP)
BEIALML - BOSIRZOWMENZ
BEICEKD 1 RERBREDOREL, BMEBZXAEBRETFTELTLET.

HEME

HOLS— MROBE®KICUIYEZAN, ZTOMEEIZ5]0RDE, BRERICHKEST
BEEPELD, CNIEHEMICIIEHEREEENSAY FIVUERKRTHSH, TOFH
ERALAEAIXIZIEAERN, FLld, LROEEBEDOREEZMRT S EBIEOIRSEF D
KELKEDBIEDNRBRIICEWNE L, TORBROFMEETY VI DRIEHEICDNT

BT 3.

FLWEHtEE:
ARNEAN(ERKE BEVEER)

mkimura@se.kanazawa—u.ac.jp



FIORZBERTHER
[EERREVIRESAUE]

HEF:2016 £6 A 29 H(/K) 13:30-17:00
B RIRKEYTSANTSH

BARGEICHENABRALGRRE IV IR -EXICAICHETOIRBEETILETORERITET—<EL
FFHERTY. HESTREFHAREOFEEZH LIS, RFOMRABRICTOVTORROMIZ, EEED
T—RICET A -ERHNCERDOY —~MBELCELEDERGEBBEBAZMLTHRELETY. 2
MEEDFERGHERBETBELT, F-LRERYERBTOMREFRIBT 5T oM FELGEHEZHFLTNE
¥ SEHIE FERIBTHRERET(TIVADRRESNTVEHREL, VIRESAVEICETS
SRR ERAREBICEISIMBREZLBELEL:. ZKDFRDISMEEHFLLTEYET.

BE AMEAN (ERKE)

Program

13:30-14:00 FEAEE (MRAILXESFEMZRFTMBE (BEILFHBE))
[+ BAREOBIRARTDIGEHE]
14:00-14:15 discussion

14:15-14:45 KigpE (BAXKE BIFHHER)
TEREREVIRIZAOHERAERLKEFERBEOBIRAENT
14:45-15:00 discussion

15:00-15:15 DITAZI—IL-NIILRYE— (ELEKARH)
I'A two-scale bulk—surface model of thin film growth by liquid phase epitaxy |
15:15-15:20 discussion

15:30-16:00 ZEE (NTT MR ERMER
RBAREIIHITIRERFIREEDOEFIBIE]

16:00-16:15 discussion
16:15-16:45 BEE&S (ZRIEXHE)

(D) RASAVEFRICEDR/INALF)VIRBIER DES) |
16:45-17:00 discussion

17:30- BHE
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The 8th Workshop on Mathematical Analysis for Nonlinear Phenomena

2016 July 11th (Mon) 16:30-18:00
Kanazawa University,

Natural Science and Technology Hall 5,
Colloquium 3 (Room 471)

HREBE
BARLGEICRNIBRALGRES IV IZ-EXICAICEHET IRBETILETORERTET —<&
LEMERTY. IRKCTREFHRBEOFRZFLIC RFOMERRISOVTOREROMIC, £5E
DT—XIZET DA - ERLGCERD Y —RABEGELEO-RRGEBER IV THELET.
SMELDERGERERBLT, FLLHERBIEBBNOARERBT DE oM T ELDIILEHFLTL
FY. SEARFIOIMNRENILOMREZENT, BERRERHESIVSAEEREAPOIERN
ETNICETEIHAREDLNYOTHEBAL T FZKIEITLEL. EKOALXDITEMESFLLTLE
ER

Program

16:30 - 17:00 Michal Benes (Czech Technical University in Prague)
Variational Approach to Minimal-Area Surfaces

17:00 - 17:30 Miroslav Kolar (Czech Technical University in Prague)
Modelling of Moving Planar Curves by Curvature Driven Flow

17:30 - 18:00 Ondrej Partl (Czech Technical University in Prague)
Modeling of Gas Flow in Porous Medium and above its Surface

L& HHEE:
AFMEA(ERXE BYHER)

mkimura@se.kanazawa—u.ac.jp
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The 9th Workshop on Mathematical Analysis for Nonlinear Phenomena

2016 August 17th (Wed) 14:00-16:45
Kanazawa University,

Natural Science and Technology Hall 5,
Colloquium 3 (Room 471)

MRESBE
HARGEICENIBRALRBERELUV IR - ELEGCRICEAET IHIEETILEFTORFRERNET—<EL
HEETYT. MESTEBEFHAREDORFELZHLIC, RFOMEBRRIZOVTORKROMIZ, LEED
T—RICETIAMN - ERNGEROY NS BELCELED-RUGHEERI(ILTHELET. S
MEBEDFRTEBREELT, FUEERERBTOMBERIAT 2 o0NTELIIEEHEFLTLE

CSEIE, FEE IR —ESREBEORELHEETIVIADEAICBEALT2ONEEEFTELT
WET. ZDARDITSMESHLLTVET.

Program

14:00 - 15:00 WO BE K (WNAXZXRFRIPHREHEMIFIF)
MERANZRROSBERETA : ERE, BIRNPOSHEETI
15:00-15:15 F«4RAvyay

15:30 - 16:30 &l & £ (WMNMKBXZRIZHMFAREM T ZEEP)
[BUERDEN R ]
16:30-16:45 F«4RAwvyay

MEESHEFAN:
AHEANA(RRKXE BPYHER) HhRCS (HEEEIXE)
&tk AMHIEA mkimura@se.kanazawa-u.ac.jp



BEL - WpnE4E K (UWHRFRFER LFERFEBEER T M)
RN FHRROREERETH : BE, BREIOHBET)

bhbhoHOE Y IZIE, MEOBRESCEYOEIE, HigY, HERED LI, WRAEREME WFEBGR5%<
FIET S, VAT LAORRZIELHREL, T 0 ORERMEZ THIT 5 2 &3NS THRMICHBD CHRETH D
B, ErlflZ 2 b RVOREFESRL 3. 11 OEKRMEBEOFI G2 X I, —RICIEHNEDH 2 WIIAFHRETH D &5 %
HRTVD.

KBTI, ZRHAIMEZ UL, MO TEBEICRARHOFRNARETHLZ L E2RT. ZO—HlE LT, 7—
FRAEIEW) O A I 5 AR LT RO 0 BB RO EREZB L, A2 3l 5. Wi, ik (REERE-OwE T
NY) ZBWT, PHITETHIEOICIZED L S REMENLETH L0 HRT 5. FIEEHCHIET 52, MR
WD &, RAEREEIMNA TRARERICHT DLEEOFEMIEZMEL, BROEEZRRT 0 E I DPRRIELEZT
W5,

B2 RINER K (UINRZRZEEE TFH B T FEE M)
Mo R DA 5y JRE

EERI O T D2NBEBITEREEZ 52 288N EZ %) LEVRELLORH D . T ZHFRL TES R
MRS, BLAMLNTBIL, T TEZOND NIV N UVOFETHDL, BikORWROERIL, LEKICEREE
52257770V aFBRATEEY ., Vv FAVESERVIIE, 2SS M 5L LT, EEFRXEED,

B D IR NFERTAMRITH LT BSIMERIAE L 2B EORMBEREE D57 77 oV aitg Thii, BERfke
R L CERE TR ZE5, —F, ZRICEE SRR TOMHEEDORMRBIEE 75414 7 —H#ilg TOELmARDIEYE
HREREESFRHETHRLIOIIE, SIS EZEAT IR EOTRBNETH D, Fr L ES 2 HIHER BT
LHIHAS E AT L, TEHMEILBEEICE R A 5 2 2 Bilifili#l 2 KD 5 ) & o i hil i EGR O M & - T, Bimo
RmLaR< Lz, [1]

BiRO®H DR TiE, BEOMMER SICE 0 WEN RV =R XV F — I d, —RICBRR O b
0B —OREFEREIT, hoOREBELORBBRIKFET S, LoLl, =2 b =X, AL OMOREEL ) HRKD D
ZEIITERY, 20X RIRBEHOBRIIIEFRR ) Iy 7 WREG LT D, Txld, HFFr ) Iy 7HRSEMHT
TOfRGEHEMEZ MR Z & T, EROZERFRICH T A0 FEBEIRE LT, JEx « 2 b= 2HFBRAEEH L7,
(2]

W ORI TIX, EBRR CORFEOH GV ORXE § 2 7%, [ERR0 B KRN ERA LT, HElh
BRZRD D, EHFEOF ML, ZCOFIELXHEEZ 200 LVR TS, RMICED IR A2EH X5 L12b D,

—MIT . RO STREEGRIL, SRR & B BRI U, BB SRR E D RERGEREIC R 5 b O ThiTh
e b7, Bx OESFHEIL, MERZHIER E AR Lz & X, SIEB. LB, WRSME D RHMICHESE S
BB OMHAE 52 5, BAREICHEE 2D 21203, IR, LBEE. MRFEMTTH 20 E2 D LERH
DM, FaxOFIETIE, IO EERISESTEYHRDOFFOHIRGEICTE LR NWEIICHEZX D2 N TE D,

NS, Fex DEIFEHEZBEAROFTHI L, RIC, == — M REORBEEAOES) S RAOEL L, KEIC,
WSR2 EOFIN & D ik OEE) R A EHT 5, [3]

ZBE LR
[1] H.Fukagawa and Y.Fujitani: Prog. Theor. Phys. 124 (2010) 517.

Pl

[2] H.Fukagawa and Y.Fujitani: Prog. Theor. Phys. 127 (2012) 921.
[3] H. Fukagawa, C. Liu, and T. Tsuji: arXiv: 1411.6760 (2014).
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ABF:2016 4£ 11 B 11 H(%&) 16:30-17:30
BT £ RXZEAEMEESELE HFHFEIBEIOX VL3

The 10th Workshop on Mathematical Analysis for Nonlinear Phenomena

2016 November 11th (Fri) 16:30-17:30
Kanazawa University,

Natural Science and Technology Hall 5,
Colloquium 3 (Room 471)

HERBE
HBARARLGEICENABARREE LV I - EEICHICEHET AHEBETIVEZTOREBINET—< &
LIRS TY. RS TEEFHARBOFRRZT LIS, RKFOARKRICOLVTORERDMIZ, L5
DT—XICATHIAMN-EBEUEERO S —RAEBELGELESO-RRGEEBERIMILCHRMELET.
EMEBEBLDFRGEBERETELT, FERRBERTOARERIETIE oM TELLILEHFLTL
F9. SEIE, 2ERGFICEBMEHSZRODIZELTWVEE, BECCLTEERETOESRZLVNS
BE, BAARZEIZLEBLOTVWESILE TEIF—2T0ET.

Program
Speaker : Saeed Masroor (Eindhoven University of Technology, Netherland)
Title : Modeling chemical reactions with application to biochemical adaptation

Abstract:

In this talk | will mainly talk about modeling chemical reactions using ordinary
differential equations. | will explain the law of mass-action, and the concept of a
detailed-balance system. At the end | will show how these concepts help in
understanding complex behaviors like biochemical adaptation.

MhE&bhtk:
AREAN(ERKE BOHER)

mkimura@se.kanazawa—u.ac.jp



The 11th Workshop on Mathematical Analysis for Nonlinear Phenomena

10:30-11:15
11:15-11:30

11:30-11:45

11:45-12:00

(lunch break)
13:30-14:15

14:15-14:30
14:30-14:45

(20 min. break)
15:05-15:20

15:20-15:35
15:35-15:50
15:50-16:05
(20 min. break)
16:25-16:40
16:40-16:55
16:55-17:10

17:10-17:25

19:00-

2017 February 14 (Tue), 10:30-17:25
Kanazawa University, Natural Science and Technology Hall 5,
Colloquium 3 (Room 471)

Organizers: Masato Kimura, Hirofumi Notsu, Ryohei Yamaoka (Kanazawa University)

Program  (* Invited speaker)

Omar Richardson (Karlstad University, Sweden) *

Wellposedness and stability of a multiscale elliptic/parabolic system

Junpei Katou (Kanazawa University)

Mathematical modeling of formation of penitentes

Takuro Yoneda (Kanazawa University)

Three dimensional mathematical model of delamination by vibration and its finite element
solution

Kouta Futai (Kanazawa University)

Development of an adaptive Lagrange-Galerkin scheme for pure convection problems

Andrés A Leon Baldelli (CNRS, IMSIA lab, France) *

Natural patterns and microstructure: a variational perspective

Yang Zhenxing (Kanazawa University)

Numerical study of equilibrium state of particle density in two dimension
Hironori Kobayashi (Kanazawa University)

Numerical study of accuracy of discrete schemes for the curvature flow

Kohei Kita (Kanazawa University)

On equilibrium states for three signaling pathways in ES cells, Part |

Ryota Takabayashi (Kanazawa University)

On equilibrium states for three signaling pathways in ES cells, Part Il

Shogen Shioda (Kanazawa University)

Shape optimization approach by traction method to an inverse free boundary problem
Hiroki Yamamoto (Kanazawa University)

Error estimates of a P1/P0 finite element scheme for the Maxwell-type viscoelastic model

Takumi Nakano (Kanazawa University)

3D simulation of crack propagation for various modes in the elastic body by a phase field
model

Yosuke Sunayama (Kanazawa University)

Numerical methods for a free boundary problem modeling biological invasions

Hiroyuki Kitano (Kanazawa University)

Mathematical analysis of a contact problem for an elastic body via the discrete Morse flow
Md. Masum Murshed (Kanazawa University/University of Rajshahi)

Derivation of viscous shallow-water equations for the prediction of storm surge along the
coast of Bangladesh

Party



F1NR2RBEZBERTIARS

HEF:2017 £ 3 A 15 B(JK) 14:00-18:00
B ERAXZEAREEHRMSERE HFEHFEIAFOOFXIHAS

MAESBE
BRRGEICBENAFRALGEERE IV IE - EXCAICEET SHEBETILETDORERITET —<EL
HREETY. ARETREEFHRREBOFREZPLIC, ZFOAERRIIOVTORKROMIZ, EFEED
T—RICETOAMN-ERNGCERMO Y —N(BELCEL SO RREHERRAZMNILTHELET. £
MEEDFERGERETBLT, F-LERBEBRTOMREFAT EE 0N TLELHIELEEHFLTNE
3. SEIIE KFETST—DERAERXTHIEFNBEAEXRTEICEALTHRSERELET. 2
DOFEEDRIZIITARANYL IV DBERMETZICRITTHYET. ZDALKDIEMEEFLLTNE
ER

Program

14:00 - 15:00 BB # K CRRERKEZET7 4 hZ O XAERHARER)
MEEEX S EROBIARICER OSSN ES ST 14—
156:00-16:00 F«4RAvyay

16:00 - 17:00 BEEH L K (tBEBKEXRER ITZ2HARE)
AEERNES ST 4 DHDESREXAEXDEETE]
17:00-18:00 F«4RAHwvyay

MEEHEFA:
AFEA(RRKE BEPEER)
B&atk: K#E A mkimura@se.kanazawa—u.ac.jp



FISERXBERITARE

HEF:20174% 6 A 14 H(/K) 16:30-18:30
B - SRAXFEAREEZHMRESERE BEFIFOOXHAS

MAZIBE
BARRLGEICENAIBRAGERE IV IF EXCAICEAET HEET ILETDRERITET —<EL
ERRETY. IRETRIEFAREOERED LIS, ZFORARBRICOVTOREROMIZ, LED
T—RICETIAMN-ERHNCERMOY —R(BELCEIEOLRRGERRAFINLTHELET. &
MEEDERGEREBLT, FECRRBERTOMRERIBTIEONTERDIIEEHHFLTLE
3. SEIK ANETSTDERABRXTHIEFHWEAEXRTDICEALTHRSZRAELET. £<
DARDIEMESFLLTVETY.

Program

16:30 - 17:30 BER BE K (RBAZFERFHAER)
MEERRCROREFEORALICE T -EHEXAIEXOHERITER & RE)

SFRFTHOEZYIYIRMEVTARAXRZESBEWEXNET ST+ ORFELE
HENTWD. EEADERAKOEBETILE UTIREREXAHEX (Radiative
Transport Equation; RTE) D'RFEhTHEH. ZOBWEBEHAEFEOREIL
NEENTWVD, FEBER. XTEERED RTE NI IEDNEEBREEEIC
DWTRNRB, £z, 2/ 3 RFTD RTE OMEBILEERENIC 5 RTOABER
BERD, ZORBIIC(E., BERTERLZ T CRB<HDRNRAIHERZELE
ErB, ThICH L. GPU ¥ XeonPhi LOREZBNT 3.

17:30 - 18:30 EIH Z K (ERERKZI A fZ O XEZHAER)
INumerical techniques for optical tomography J

In this talk a review on numerical techniques for optical tomography will
be given. In particular we will consider how tomographic images are

calculated by numerically solving inverse transport problems.

MAESHEEA:
ARNEAN(RRRE BOHER)
&tk KHIE A mkimura@se.kanazawa-u.ac.jp
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B ERAXEFEEAREEMAHSEE HFEHFIFOOFHAS?

The 14th Workshop on Mathematical Analysis for Nonlinear Phenomena

2017 July 10th (Mon) 16:00-17:30
Kanazawa University,

Natural Science and Technology Hall 5,
Colloquium 3 (Room 471)

HESBE
BRALGEICENDIHAGRESLVIF - EXICRICHAET I HEETILEZOHERNET —< &
LEMESTY. IESTREEFHARZEOFEEEZF DI, RFOAERRITOLVTOHRROMIZ, 52
DT IZEATHAMN - BEENLEROT NS BEGCELEO-RALGEERIALTHELET.
SMELOFERGERETELT, FI-LGRRYEBTORAREMAIBT HEZoNITELLIEEZHFLTL
F9. SEFFIaOIMKRENACDEHEFEARICTHBERNBTEBNL TN =EKIEIZLELEE. 240
HROSEMESFLLTVET.

Program

16:00 - 16:20 Jiri Minarcik (Czech Technical University in Prague)
Curvature driven flow of space curves in normal and binormal direction

16:20 - 16:40 Jakub Kantner (Czech Technical University in Prague)
Mathematical model of signal propagation in excitable media

16:40 - 17:00 Vojtech Straka (Czech Technical University in Prague)
A Bernstein-Bezier basis for arbitrary order Raviart-Thomas spaces

17:00 - 17:20 Ondrej Mach (Czech Technical University in Prague)
Mathematical modelling and numerical simulation
of diffusion processes in Li-lon batteries

Contact: Masato Kimura (Kanazawa University)

mkimura@se.kanazawa-u.ac.jp



The 15th Workshop on Mathematical Analysis for Nonlinear Phenomena

2018 February 10 (Sat), 9:30-17:25

Kanazawa University, Natural Science and Technology Hall 5, Colloquium 3 (Room 471)

Organizers: Masato Kimura, Kazunori Matsui, Hirofumi Notsu, Hiroki Yamamoto (Kanazawa University)

09:30-10:00
10:00-10:15

10:15-10:30

(20 min. break)
10:50-11:20
11:20-11:35

11:35-11:50

(lunch break)
13:30-14:00
14:00-14:15
14:15-14:30

14:30-14:45

(20 min. break)
15:05-15:20
15:20-15:35
15:35-15:50

15:50-16:05

(20 min. break)

Program  (* Invited speaker)

Niklas Kolbe (Johannes Gutenberg University, Germany) *

Modeling and simulation of tissue invasion by two types of cancer cells

Ryohei Yamaoka (Kanazawa University)

A two dimensional snow crystal growth model with diffusion of supersaturated vapor

Hiroki Yamamoto (Kanazawa University)

The gradient flow structure of the Maxwell-type viscoelastic model and its finite element analysis

Giang Thi Thu Vu (Kanazawa University) *

Long-time behavior of the one-phase Stefan problem in periodic media and random media
Syota Koide (Kanazawa University)

On the extensibility of Brakke's mean curvature flow theory for hyperbolic type

Shogen Shioda (Kanazawa University)

Analysis of a free boundary problem and numerical computations by optimal shape design

Alfat Sayahdin (Halu Oleo University, Indonesia) *

Simulation on crack propagation on heterogeneous material: asphalt cracking case
Takuro Yoneda (Kanazawa University)

Mathematical model for vibration-delamination phenomenon and its finite element analysis
Takumi Nakano (Kanazawa University)

Numerical simulations of three dimensional crack propagation using a phase field model
Arnont Saengsiritongchai (Kanazawa University)

Energy identity for the variational crack propagation model

Yang Zhenxing (Kanazawa University)

Unique existence of a motion of confined particles described by a discontinuous ODE system
Md. Masum Murshed (Kanazawa University/University of Rajshahi, Bangladesh)

A finite element method for shallow water equations

Pirapong Inthapong (Kanazawa University)

On projection-type P1/P1 finite element methods for flow problems

Kazunori Matsui (Kanazawa University)

Mathematical analysis of an ¢-Stokes problem with Neumann boundary condition for pressure



16:25-16:40

16:40-16:55

16:55-17:10

17:10-17:25

19:00-

Kouta Futai (Kanazawa University)

A three-dimensional adaptive mesh refinement technique for flow problems

Hideaki Mae (Kanazawa University)

Computation of convection-diffusion problems by a mass-conservative Lagrange-Galerkin
scheme

Nuttawat Promvisat (Kanazawa University)

On a Lagrange-Galerkin scheme of second-order in time for convection-diffusion problems
Ken Goto (Kanazawa University)

On the physical reservoir computing and the Navier-Stokes flow simulation

Party



The 16th Workshop on Mathematical Analysis for Nonlinear Phenomena
( Satellite workshop of CJS2018 )

2018 July 17 (Tue), 15:00 - 18:00
Natural Science and Technology Hall 5, 2nd floor, Kanazawa University
Large lecture room (Room 255) and Room 223
https://sites.google.com/site/masatowebj/wmanp01

Organizers:
Ken-ichi Nakamura (Kanazawa University), Hirofumi Notsu (Kanazawa University),

Masato Kimura (Kanazawa University), Michal Benes (Czech Technical University)

Program

Short presentations <yellow> (Large lecture room, Room 255)

15:00 - 15:15 AleS Wodecki (Czech Technical University in Prague)

Mathematical modeling and numerical simulation of microstructure evolution
during phase transitions

15:15-15:30 Pavel Eichler (Czech Technical University in Prague)

Numerical analysis of immersed boundary — lattice Boltzmann method
for fluid — structure interaction

15:30 - 15:45 Katefina Solovska (Czech Technical University in Prague)

Optical flow-based non-rigid registration of cardiac MRI images

15:45 - 16:00 Tomas Smejkal (Czech Technical University in Prague)

Phase stability testing: conventional approach vs. modern heuristics

Poster session (Room 223) : 16:30 - 18:00

List of poster presentations <blue>

1.

Yuto Aizawa (Kanazawa University)

Mathematical formulation for neural networks

Michal Benes (Czech Technical University in Prague)

Drag models for particles in bubbling fluidized bed

Ondftej Cajanek (Czech Technical University in Prague)

Stochastic models of chemical systems with complex behavior

Kohei Chiba (Meiji University)

Pattern formation arising from steady instability and wave instability in a simple
3-component reaction-diffusion system

Kouta Futai (Kanazawa University)

A mass-conservative adaptive Lagrange-Galerkin scheme of second-order in time
Ken Goto (Kanazawa University)

Information processing via Karman vortex street



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hiromi lijima (Meiji University)

Towards formulating flame/smoldering evolution equations on a surface

Jakub Kantner (Czech Technical University in Prague)

Mathematical Model of Signal Propagation in Excitable Media

Miroslav Kolar (Czech Technical University in Prague)

Multiphase flow and transport in fluidized beds — overview of 1D approach

Vaclav Kosik (Czech Technical University in Prague)

Derived words and return words associated with fixed points of primitive substitutions
Jana LepSova (Czech Technical University in Prague)

Reaction-Diffusion Equations in Electrocardiology

Kazunori Matsui (Kanazawa University)

A pressure-Poisson problem and some boundary conditions for the Stokes problem
Alifian Mahardhika Maulana (Kanazawa University)

Variational approach to crack propagation in a cantilever beam

Md. Masum Murshed (Kanazawa University, University of Rajshahi)

A characteristic FEM for the shallow water equations with the transmission boundary condition

Kohei Nakamura (Saitama University)

Interpolation inequalities using the isoperimetric ratio with applications to geometric flows

Tomas Oberhuber (Czech Technical University in Prague)

Computation of nuclear density matrices using GPU

Reza Rendian Septiawan (Kanazawa University)

An ODE control of a surfer in a coupled SPH-rigid body system

Yusaku Shimoji (Meiji University)

Analysis of paramagnets’ pattern under the influence of magnetic field

Jakub Solovsky (Czech Technical University in Prague)

Numerical simulations of fluidized bed using ANSYS Fluent

Shuichi Tachino (Meiji University)

What is “optimal” embedding of a knot? — A gradient flow of O’Hara energy and its
discretization

Imam Wijaya (Kanazawa University)

New Lagrange-Galerkin scheme for solving fluid flow in porous medium

Hiroki Yamamoto (Kanazawa University)

The gradient flow structure of a viscoelastic model and its finite element analysis
Zhenxing Yang (Kanazawa University)

Gradient flow of particle energy with discontinuous ODE system

Alexandr Zak (Czech Technical University in Prague)

Multiphase flow and transport in fluidized beds — overview of 3D approach



The 17th Workshop on Mathematical Analysis for Nonlinear Phenomena

2019 February 9 (Sat), 9:30-18:30
The Fourth High School Memorial Museum of Cultural Exchange, Kanazawa, Ishikawa

Organizers: Masato Kimura, Hirofumi Notsu (Kanazawa University)

This one-day international conference will be devoted to various topics on new ideas and
state-of-the-art techniques in mathematical and numerical analysis, mathematical modeling,
and numerical simulations. There are 16 presentations including three invited lectures by
distinguished young researchers.

Photo credit : Kanazawa City




Program (* Invited speakers)

09:30 - 10:15

(15 min. break)

10:30 - 10:45

10:45 - 11:00

11:00 - 11:15

(15 min. break)

11:30-11:45

11:45-12:00

12:00-12:15

(lunch break)

14:00-14:30

14:30-14:45
(15 min. break)
15:00-15:15

15:15-15:30

15:30-15:45

(15 min. break)

Miroslav Kolaf ( Czech Technical University in Prague ) *
Dislocation dynamics modeling by means of mathematical theory of moving curves

Ramadhan Paninggalih ( Bandung Institute of Technology / Kanazawa University )

Numerical level set method for the heat equation with a codimension one source
Hiroki Yamamoto ( Kanazawa University )
The gradient flow structure of the Zener viscoelastic model and its finite element analysis

Alifian Mahardhika ( Kanazawa University )

Variational approach to crack propagation in a cantilever beam

Phansphitcha Gugaew ( Chulalongkorn University / Kanazawa University )
Numerical study of stem cell growth models
Daisuke Doguchi ( Kanazawa University )

On the Hopf bifurcation in an ES cell model
Tharana Yosprakob ( Chulalongkorn University / Kanazawa University )

Convergence of a time semi-discrete scheme for the Cahn-Hilliard equation

Reza Rendian Septiawan ( Bandung Institute of Technology )*
An ODE control system of a rigid body on an ocean wave for a surfer simulation
in the SPH method

Ken Goto ( Kanazawa University )
A numerical approach to exploit fluid dynamics for machine learning

Henokh Lugo Hariyanto ( Kanazawa University )

Numerical study of vortex interactions in hyperbolic Ginzburg-Landau-type equation

Afifah Maya lknaningrum ( Kanazawa University )
3D simulation of Navier-Stokes flows in curved cylindrical domains

Uswatun Hasanah ( Bandung Institute of Technology / Kanazawa University )
An approximation for a matrix valued convection problem



16:00-16:45

(15 min. break)

17:00-17:15

17:15-17:30

17:30-17:45

(15 min. break)

18:00-18:30

Xinchi Huang ( The University of Tokyo ) *
Inverse problems to a magnetohydrodynamics system by Carleman estimate

Kota Futai ( Kanazawa University )

Development of a Lagrange--Galerkin method with adaptive mesh refinement

in two- and three-dimensions and its application

Md. Masum Murshed ( University of Rajshahi / Kanazawa University )

Energy estimates of the shallow water equations with a transmission boundary condition
Imam Wijaya ( Kanazawa University )

Stability estimates and a Lagrange-Galerkin scheme for a nonsteady flow

in non-homogeneous porous media

discussion



Abstracts of invited talks

Invited talk 1: Miroslav Kolaf ( Czech Technical University in Prague )
Dislocation dynamics modeling by means of mathematical theory of moving curves

In this contribution, the comprehensive model of discrete dislocation dynamics based on the mathematical
theory of moving curves is presented. The purpose of the model is the precise and mathematically rigorous
description of the dynamics of dislocations, which are represented as smooth curves evolving in their respective
slip planes. Dislocations are described by parametric curves and their motion is governed by the curvature driven
flow. The parametric model is coupled with the model of tagential velocity for increased stability, and with
algorithms for topological changes which allow modeling of complex dislocation phenomena as merging, splitting,
self-replication or interaction with obstacles. Special treatment is given to the modeling of cross-slip, which is
considered as one of key dislocation processes, where a dislocation skips from one slip plane to another. In low
temperatures the cross-slip is understood as a deterministic, stress controlled process, and two approaches for
its treatment are compared. The numerical algorithm is based on the flowing finite volume method. Qualitative
and quantitative results of numerical simulations are presented, and the capabilities of the model are
demonstrated in several dislocation scenarios.

Invited talk 2: Reza Rendian Septiawan ( Bandung Institute of Technology )
An ODE control system of a rigid body on an ocean wave for a surfer simulation in the SPH method

In this work we use a smoothed particle hydrodynamics (SPH) method coupled with a rigid body simulation to
simulate a surfing board on top of an ocean wave. External forces are applied to the board to represent a surfer
trying to control a surfing board. An ordinary differential equation (ODE) control is used to manipulate the external
forces based on a position, velocity, and an inclination angle of the surfing board. The control system successfully
helps the surfing board to move to and maintain its desired position.

Invited talk 3: Xinchi Huang ( The University of Tokyo )
Inverse problems to a magnetohydrodynamics system by Carleman estimate

In this talk, we consider a magnetohydrodynamics system for incompressible viscous flows in a
three-dimensional bounded domain. We discuss the uniqueness and stability issues for inverse problems. Based
on the method called Carleman estimate, we show Lipschitz (or Holder) stability for the inverse problem of
determining a spatially varying factor in the source term by the boundary measurements. With the same kinds of
boundary observations, we also derive stability inequalities for simultaneous determination of time-independent
viscosity and resistance.



F1sHBRYUHERITHRES
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The 18th Workshop on Mathematical Analysis for Nonlinear Phenomena

2019 June 17th (Mon) 16:30-17:30
Kanazawa University,
Natural Science and Technology Hall 5, 2F Room 223

MRIBE
BARRAGEICENIBRAGEEELVIZ - EXICRICEHET 2HEBET L EETORFRINET —YELEMESR
TY. IRETREFHREOFREZH LIS, ZRFOHRBRICOVTORROMIC, EEEDT—TIZETEHA
FIE0- BB EROY —RMBEGEI SO ERGERRIMLTHELEY. SMBLOFBRGERETELT,
H-LBRRYPBBITOAREFRRT EE0NFELLILEHFLTVET. ZKDALKDISMESFLLTLE
ER

Atomistic modelling of fracture

Maciej Buze (University of Warwick, UK)

Abstract:
In this talk | will give an accessible overview of atomistic approaches to
modelling fracture, highlighting key difficulties that has so far prevented
emergence of a robust mathematical theory. In particular | will describe a
variational framework in which lattice equilibration problems can be studied
rigorously and show how varying the so-called stress intensity factor gives
rise to a bifurcation diagram that captures crack propagation.

Contact: Masato Kimura (Kanazawa University)
mkimura@se.kanazawa—u.ac.jp



F1OEBRRBERMTARSE

AEF:2019 4 8 19 H(A) 13:00-14:20
BT ERXEZEBARAMERARESELE 2F 223 F

The 19th Workshop on Mathematical Analysis for Nonlinear Phenomena

2019 August 19th (Mon) 13:00-14:20
Kanazawa University,
Natural Science and Technology Hall 5, 2F Room 223

HREBE
BARRGEICRNAIBRABREB IV IF - EXCAICEHET IRBET VLR ERINET —VELEHRS
TY. IRETHEFHAEEOREEEZDDLIC, ZFOMRBRICOVTOEROMIC, LEDOT—TICEHTIA
PR - ERMGEMD T —R(BEGELEORRGHERER I THELEY. SMELOFRELGEREAELT,
G RRYERITOMREFETEZIo0NTELLAILZH/LTCVET. SEFTEZEIDEHEFZEIAIC
PMRERESBOLTVET. BLDARKDISMESFLLTVET.

Program

13:00 — 13:20 Jun-Yen Yang (National Chiao Tung University)

The study of t-tone chromatic number of some graphs

13:20 — 13:40 Shang-Wen Chang (National Chiao Tung University)
Uniform manifold approximation distance and its application to persistent homology

13:40 — 14:00 Pu-Zhao Kow (National Taiwan University)

The Landis conjecture

14:00 — 14:20 Discussion

Contact: Masato Kimura (Kanazawa University)

mkimura@se.kanazawa—-u.ac.jp



Title and Abstract

Jun-Yen Yang

Title The study of t-tone chromatic number of some graphs

Abstract A t-tone k-coloring of a graph G = (V, E) is a function f : V — ([’:])

such that |f(u) N f(v)] < d(u,v) for all distinct vertices u and v. The t-tone
chromatic number of G, denoted 7(G) is the smallest integer k& such that G has a
t-tone k-coloring. Pan and Tsai showed that 7(G) = |Vt — W(G) + ("2/‘) if and

only if t > max > (d(u,v) — 1), where W(G) is the Wiener index of G.
<V V(6= {v)

We give a reinterpretation of this result by using an auxiliary graph G*. Using our
method, we get the tight ¢-tone coloring of some special graphs and the upper bound

for general graphs when ¢ is less than max > (d(u,v) —1).
<Y V(@) {0}



August 19 2019

Shang-Wen Chang
August 9, 2019

1 Title

UMAD: Uniform Manifold Approximation Distance and its Application to Per-
sistent Homology

2 Abstract

Persistence homology evaluates the significance of a homology-generating cycle
in a point cloud by its lifespan with respect to growing epsilon-balls. However,
this assumes the point cloud is uniformly distributed. If the point cloud consists
of several components with different densities, it would be unsuitable to evaluate
the significance of a cycle by its lifespan.

A method to counter this effect is to tweak the meaning of epsilon-ball
such that it is aware of local density. In this way, we approximates a distance
function that resembles a uniform sample from a Riemannian manifold. A way
to implement this idea is to construct a finite metric space that takes the local
density into account, using the categorical technique developed by Spivak [Sp12]
and McInnes [MH18].

3 References

[Sp12] David I Spivak. Metric realization of fuzzy simplicial sets. Self published
notes, 2012.

[MHM18] Leland Mclnnes, John Healy, James Melville. UMAP: Uniform
Manifold Approximation and Projection for Dimension Reduction. 2018.



Title and Abstract (for Aug 19)

Pu-Zhao Kow

Title The Landis Conjecture

Abstract In this talk, I shall present some of my recent works related to the Landis conjecture. We
proved a Landis-type result (quantitative form) for the Navier-Stokes equation [KL19], which
is an elliptic system. However, the result is not true for general elliptic system. Moreover,
the Moser iteration technique for the classical elliptic equation [GT01] cannot direct employ
in our case [KL19]. We shall use the ideas in [LU68|. Also, we also proved a Landis-type
result for a Schrodinger equation of fractional order, with the fractional operator (—P)*® for
s € (0,1) [Kowl9|, where P is the elliptic operator in divergence form. This generalized
the qualitative results of Riilland and Wang [RW19]. In the future, we shall extend the
quantitative result in their work.

References

[GT01] David Gilbarg and Neil S. Trudinger, Elliptic Partial Differential Equations of Second
Order. Reprint of the 1998 edition. Classics in Mathematics, Springer-Verlag, Berlin,
ISBN 3-540-41160-7 (2001) xiv+517 pp.

[KL19] Pu-Zhao Kow and Ching-Lung Lin, On decay rate of solutions for the stationary Navier-
Stokes equation in an exterior domain, J. Differential Equations 266 (2019) 3279-3309
https://doi.org/10.1016/j.jde.2018.09.002

[Kow19] Pu-Zhao Kow, On Landis Conjecture for the Fractional Schrodinger FEquation,
arXiv:1905:01885

[LU68] O.A. Ladyzenskaja and N.N. Ural’ceva, Linear and Quasilinear Elliptic Equations, vol.
46, Academic Press Inc., New York and London (1968) ISBN-10: 0080955541, ISBN-13:
978-0080955544, xviii+494 pp.

[RW19] Angkana Riiland and Jenn-Nan Wang, On the Fractional Landis Conjecture, J. Funct.
Anal. (2019)
https://doi.org/10.1016/7.jfa.2019.05.026



F20MBRYHEERHARES

HEF:2019 £ 9 A 24 H(R) 11:00-12:00
B ERXFERBFERARAMOSSE 2F 223

The 20th Workshop on Mathematical Analysis for Nonlinear Phenomena

2019 September 24th (Tue) 11:00-12:00
Kanazawa University,

Natural Science and Technology Hall 5, 2F Room 223

MRIBE
BARRAGEICENIBRAGEEELVIZ - EXICRICEHET 2HEBET L EETORFRINET —YELEMESR
TY. IRETREFHREOFREZH LIS, ZRFOHRBRICOVTORROMIC, EEEDT—TIZETEHA
FIE0- BB EROY —RMBEGEI SO ERGERRIMLTHELEY. SMBLOFBRGERETELT,
H-GHRRHERBTOMRERET 2E>MTERHIEEHFLTNET.

Speaker: Dr. Keita Yoshioka (Helmholtz Centre for Environmental Research at Leipzig)
Title: A variational phase-field model for hydraulic fracturing in poro-elastic media

Abstract: Since their inception in the mid-90's, variational phase-field models of fracture
have witnessed the explosive popularity within the mechanics community recently. Part of
this success is because of their ability to capture complex fracture behaviours including
nucleation and propagation along complex unknown paths in 2 and 3 dimensions without
the need for ad-hoc criteria and geometric restrictions on crack paths. In this talk, | will
briefly go over variational phase-field models of brittle fracture and will highlight the strength
of the approach. | will then focus on the model's extension to fluid driven fracture (hydraulic
fracturing) under various settings.

Biography: Dr. Yoshioka joined Helmholtz Centre for Environmental Research at Leipzig,
Germany in 2017 to work on computation of fracturing induced by hydraulic and thermal
impacts undertaking in subsurface. He received his Bachelor of Science in Resources and
Environmental Engineering from Waseda University at Tokyo, Japan in 2003 and PhD in
Petroleum Engineering from Texas A&M University at College Station, USA in 2007. From
2007 to 2017, Dr. Yoshioka worked for Chevron at their technology centre in Houston, USA
conducting internal consulting and corporate R&D on various geomechanical problems
including a short assignment to Chevron Geothermal in Jakarta, Indonesia in 2008.

Contact: Masato Kimura (Kanazawa University)
mkimura@se.kanazawa—u.ac.jp
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MRBE
BARRGEICBENIFRALBREE IV IZ-EXCAICEET IRBET L EEDHERINET —VELERRS
TY. IREXTEEFHREOFREZH DI, ZFOMRBRICOVTORROMIC, LEEEDT—TIZETIHIA
FIE0- BN LBEROY —R/BEGEIL SO ERGHERRAIMNLTHELETY. SMBLOFBRGER/EZELT,
HERREBERTOMREFAT DS ONTEGDIIEEZHAFLTVET.

15:30-16:00 TE/KE — K (KRAFXFREEIFZHEER)
[BFRIMEDTILF Ry — L EIKR DRI A~RITT
16:00-16:30 /MRS H K (KR K KERER TEMER)
MERMEZEETYIEOM A EAIERNER S HIEOEIEETE |
HEEE.
(BK) HRUEERMEOBEOEEERSMEE HHBICEFNIRREFRMG (GRS LVEL) OESIC
XRINTWND. Z01=8H, ChEDEFRMBHITRT B A ESEHEEERTELE, HENERAESFO DL
HREREELE->TND. BERMITHBOGEEEFORBELTESRINDIIEND, ZOEEKELIZIZE
BRHAESEESN, BRACOTHOREZEOERAMEEREAVSILITEST, CORBE DI
THIENHBFEIND. RBETIE, BFRBOEGEDFRATICEL-ERFREERRICOVTBNTS. Th
FERRPOVTAAREE TR T IEMNSREFALLLOT, MRICEIOR=IRR B LOEFES
FTEHEEEFELTHLTWS. BN EICKYEoNnT-Cauchy OB RICIIMBEHRELTE—DOEERS
REFNTEY, ZORDARELTHEBOHAIHENEKERTS. CSLERFRMBALEDTILFRr—IL
BFOBAELT, EETESNTVBIN I —1EEHM B (BRAE) DXV EMBITISOVTENT 5.

GINAR) #RRBE (BRI EEGD) ZM N RAIZ TELODNSIB T LR} G S A XA, Bilby, Kroener 5I2&>T
1950 FRICHIZICIRDONT-. ThbITkY, BREEEMET I o ERONNELME(CI>TENENERTE
BIENTENT. EDR, MEDEMREBREMERMEERICHT, ChoDERAEZERLTHERDERE
kY H, REDBERCL-HBMERMNEILISNT-. ZETE, BRHERALEL-PRIKEBERRMEO D&
BEENSREDT I EREA T DMA TTRESHRARICE o TRLRL, BHEMIEHREIREZ Euclid ZRFDEH S
SHRAEANETRMELLTERLENSG. COEREAWEFEDOHMES ELT, Yavari & Goriely D2DMHD. i
FRRIED D MERENSHEREBZER LT IRICHILICDOEFEEZCALTEY, FRPEEERO T TR
RMEDIENIGZEBRTHICEBHLTOS. REETIET, IOLEMORAFEANEEREROERICDONT,
HRICE DD ERERHD Yavari & Goriely DHRELE2L—F S TDH, BEHLARYBATINS, 20D
BRZEEOBMEANCALERIEHERRZRY.

Contact: Masato Kimura (Kanazawa University)
mkimura@se.kanazawa—u.ac.jp



