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ĤĖĢĦĖğĔĖêĠėêăģĖĖăĖĞîîêĥĠêĕĖĤĔģĚēĖêĊĖĨĥĠğêĚĥĖģĒĥĚĠğêĚĤêĖĩġĝĒĚğĖĕñêĉĖĤęêĒĕĒġĥĒĥĚĠğêĨęĚĔęêĚĤêĠğĖêĠėêĞĠĤĥê

ġĠĨĖģėĦĝêėĖĒĥĦģĖêĠėêăģĖĖăĖĞîîêĚĤêĒĝĤĠêĚğĥģĠĕĦĔĖĕêĥĠêģĖėĚğĖêĥęĖêĤĥĒĥĚĠğĒģĪêĊĒħĚĖģðĎĥĠĜĖĤêĤĠĝĦĥĚĠğêĨĚĥęêĒê

ėĚĩĖĕêčĖĪğĠĝĕĤêğĦĞēĖģñê

ê

÷ĥęê ĝĖĔĥĦģĖüêċĔĥĠēĖģêôùĥęêìăģĚíêô÷ü÷øðôùüôøê

ďĚĞĖðĕĖġĖğĕĖğĥêĊĒħĚĖģðĎĥĠĜĖĤêĖĢĦĒĥĚĠğĤêĒģĠĦğĕêĒêĔĪĝ ĚğĕĖģê

ąĠĨêĥĠêĤĖĥêēĠĦğĕĒģĪêĔĠğĕĚĥĚĠğĤïê ĚğėĝĠĨïêĠĦĥėĝĠĨïêĒğĕêĤĝĚġêēĠĦğĕĒģĪêĔĠğĕĚĥĚĠğĤêēĪêĕĖėĚğĚĥĚĠğêĠėêėĦğĔĥĚĠğĒĝê

ĤġĒĔĖêĚĤêĖĩġĝĒĚğĖĕñêĉĒĥĖģĚĒĝêĕĖģĚħĒĥĚħĖêĚĤêĖĒĤĚĝĪêĕĚĤĔģĖĥĚīĖĕêēĪêĔęĒģĒĔĥĖģĚĤĥĚĔêĄĒĝĖģĜĚğêĞĖĥęĠĕêĚğêăģĖĖăĖĞîîê

ĖğħĚģĠğĞĖğĥñêąĠĨêĥĠêĕĖėĚğĖêĥęĖêĔĠĞġĦĥĒĥĚĠğĒĝêĕĠĞĒĚğêĨĚĥęêĒêĔĪĝĚğĕĖģêĒğĕêĥĠêġĖģėĠģĞêĥģĚĒğĘĦĝĒĥĚĠğêĒģĖêĒĝĤĠê

ĖĩġĝĒĚğĖĕñê

ê

ĀĠğĥĒĔĥüêĉĒĤĒĥĠêćĚĞĦģĒêìćĒğĒīĒĨĒêĐğĚħĖģĤĚĥĪ ïêĞĜĚĞĦģĒýĤĖñĜĒğĒīĒĨĒðĦñĒĔñ ěġíê
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¼

�nzĎčďtęĘbýĎt£ÿėĒ9/ĹvaBwď²©ąĘMuıĦĶČĆĐM/�[ĚĥĺĮČĄć~

�	ċąľ~�	ċđ�I~��Đ¡lĚ�AďĽUNĐ~�G]ďĉþĊĐ|�Đ�ďĽ��ĐĥĺĮď
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=�ŀ���:Ľ3\>�ĽYZe�Ļ­f-/ļ¼

¼

Ýôñêôäï¼

ÅÇÎÄÄÁÅÇÎÇÄ¼ àñåìäõ¼ßèìöü¼½àá¼ÑäôïõöäçöÀ¼ÔèôïäðûÃP�x-/¾¼

¼ Òðëäðæèïèðö¼ñé¼éîñù¼ïèäõ÷ôèïèðöõ¼÷õìðê¼éî÷ìçÁçûðäïìæ¼æñðõöôäìðöõ¼

ÅÇÎÇÄÁÅÇÎÈÉ¼ «h��ĻP�x-/ļ¼

¼ Ùìðèäô¼äðç¼ðñðîìðèäô¼õæëèïèõ¼éñô¼äð¼ÜõèèðÁöûòè¼çìéé÷õìøè¼Ýèöèôîìð¼ïñçèî¼

ÅÇÎÈÉÁÅÈÎÄÄ¼ �xJWĻ­f-/u9/&Mo�/ºļ¼

¼ âèäí¼éñôïõ¼ñé¼çèîäïìðäöìñð¼ïñçèîõ¼äðç¼öëèìô¼éìðìöè¼èîèïèðö¼äðäîûõìõ¼

ÅÈÎÄÄÁÅÈÎÅÉ¼ ¼ ßäûäëçìð¼Ïîéäö¼½­f-/ÃĪĸĨĸ9�-/¾¼

¼ Ï¼òëäõè¼éìèîç¼ïñçèî¼ñé¼æôäæí¼òôñòäêäöìñð¼ìð¼öëèôïñèîäõöìæìöû¼

½ÆÄ ��E¾¼

ÅÈÎÇÉÁÅÈÎÉÄ¼ ¼ Ô÷ðö÷ô¼Ô÷ðäùäð¼½­f-/ÃĪĸĨĸ9�-/¾¼

Ñèõìêð¼ ñé¼ æñðøèú¼ èðèôêû¼ òôñéìîè¼ ìð¼ æôäæí¼ òôñåîèïõ¼ äðç¼ åñ÷ðçäôû¼ æñðöôñî¼ ñé¼ æôäæí¼

òôñòäêäöìñð¼

ÅÈÎÉÄÁÅÉÎÄÉ¼ ¼ 3\>�Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ Tsª�ąĘ:¸T�ĐM��[¼

ÅÉÎÄÉÁÅÉÎÆÄ¼ ¼ ���:Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ ĭĩĥĸĥĐMuıĦĵĸĝČĆĐM��� ÖÖ¼

ÅÉÎÆÄÁÅÉÎÇÉ¼ ¼ )x¶rĻ­f-/u9/&Mo�/ºļ¼

¼ µ�®¨gďtęĘ�y*z!¹ČM���¼

½ÆÄ ��E¾¼

ÅÉÎÉÉÁÅÊÎÅÄ¼ ¼ �«�Ļ­f-/u9/&Mo�/ºļ¼

¼ ÓôèèÓÒÚ¿¿Ěwþć Ç d�ġįĲķĺġĳĸČĆĐ���ďĉþĊ¼

ÅÊÎÅÄÁÅÊÎÆÉ¼ ¼ 7x��Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ Ûèïìöõíì �w�Đ©�C¼

ÅÊÎÆÉÁÅÊÎÈÄ¼ ¼ »c4�Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ Æ d�·%�C0�j�Čmk�¼

ÅÊÎÈÄÁÅÊÎÉÉ¼ `Y<:Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ mk�Đ�.¬Č�Đ
¼

½ÆÄ ��E¾¼

ÅËÎÅÉÁÅËÎÇÄ¼ ¼ x�SDĻ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ p{CĚKĉ,�?ª�ĐM/�[Č´Đ�RG¯ıĦĶēĐBw¼

ÅËÎÇÄÁÅËÎÈÉ¼ ¼ 56�:Ļ­f-/u9/&Mo�/ºļ¼

¼ "�?�RG¯ıĦĶďÿĂĘ¦Đ��Č��ĐěĶĞĵģİďĉþĊĐ�1¼

ÅËÎÈÉÁÅÌÎÄÄ¼ 8��:Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ �%�uďėĘ?q+�ĐMuıĦĶČM/�[¼

ÅÌÎÄÄÁÅÌÎÅÉ¼ ¤8
�Ļ­f-/-/³�n�/~��Mo�/2Lļ¼

¼ Û÷ïèôìæäî¼õìï÷îäöìñð¼ñé¼èîäõöìæ¼åñçû¼ùìöë¼éôìæöìñð¼

¼

ÅÍÎÄÄÁ¼ ¼ F�	¼



àëè¼Èöë¼âñôíõëñò¼ñð¼Úäöëèïäöìæäî¼Ïðäîûõìõ¼éñô¼Ûñðîìðèäô¼Ýëèðñïèðä¼
ÆÄÅÊ¼Óèåô÷äôû¼ÅÇöë¼½ßäö¾À¼ÅÇÎÄÄÁÅÌÎÅÉ¼

Øäðäüäùä¼áðìøèôõìöûÀ¼ßäöèî î ìöè¼Ýîäüä¼

 
ÜôêäðìüèôõÎ¼ ×÷ðòèì¼ ØäöñÀ¼ Õìôñðñôì¼ ØñåäûõëìÀ¼ Úäõäöñ¼ Øìï÷ôä¼ ½Øäðäüäùä¼ áðìøèôõìöû¾¼

¼

Ýôñêôäï¼

ÅÇÎÄÄÁÅÇÎÇÄ¼ àñåìäõ¼ßèìöü¼½àá¼ÑäôïõöäçöÃâäõèçä¼áðìøèôõìöû¾¼

¼ Òðëäðæèïèðö¼ñé¼éîñù¼ïèäõ÷ôèïèðöõ¼÷õìðê¼éî÷ìçÁçûðäïìæ¼æñðõöôäìðöõ¼

ÅÇÎÇÄÁÅÇÎÈÉ¼ Õìôñé÷ïì¼Ûñöõ÷¼½âäõèçä¼áðìøèôõìöû¾¼ ¼

¼ Ùìðèäô¼äðç¼ðñðîìðèäô¼õæëèïèõ¼éñô¼äð¼ÜõèèðÁöûòè¼çìéé÷õìøè¼Ýèöèôîìð¼ïñçèî¼

ÅÇÎÈÉÁÅÈÎÄÄ¼ àäí÷ôñ¼ãñðèçä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

¼ âèäí¼éñôïõ¼ñé¼çèîäïìðäöìñð¼ïñçèîõ¼äðç¼öëèìô¼éìðìöè¼èîèïèðö¼äðäîûõìõ¼

ÅÈÎÄÄÁÅÈÎÅÉ¼ ßäûäëçìð¼Ïîéäö¼½Øäðäüäùä¼áðìøèôõìöûÃÖàÐ¾¼

¼ Ï¼òëäõè¼éìèîç¼ïñçèî¼ñé¼æôäæí¼òôñòäêäöìñð¼ìð¼öëèôïñèîäõöìæìöû¼

½ÆÄ¼ïìðÂ¼åôèäí¾¼

ÅÈÎÇÉÁÅÈÎÉÄ¼ Ô÷ðö÷ô¼Ô÷ðäùäð¼½Øäðäüäùä¼áðìøèôõìöûÃÖàÐ¾¼

Ñèõìêð¼ñé¼æñðøèú¼èðèôêû¼òôñéìîè¼ìð¼æôäæí¼òôñåîèïõ¼äðç¼åñ÷ðçäôû¼æñðöôñî¼ñé¼æôäæí¼

òôñòäêäöìñð¼

ÅÈÎÉÄÁÅÉÎÄÉ¼ Õìôñðñôì¼Øñåäûäõëì¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Û÷ïèôìæäî¼äðäîûõìõ¼ñé¼æ÷ôøäö÷ôè¼ïñöìñð¼ñé¼òîäðè¼æ÷ôøèõ¼

ÅÉÎÄÉÁÅÉÎÆÄ¼ ×÷ðòèì¼Øäöñ¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Úäöëèïäöìæäî¼ïñçèî¼ñé¼òèðìöèðöèõ¼äðç¼ìöõ¼ð÷ïèôìæäî¼æñïò÷öäöìñð¼ÖÖ¼

ÅÉÎÆÄÁÅÉÎÇÉ¼ ßëñêèð¼ßëìñçä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Ï¼éôèè¼åñ÷ðçäôû¼òôñåîèï¼ìð¼èîèæöôñïäêðèöìæ¼æäõöìðê¼äðç¼ìöõ¼ð÷ïèôìæäî¼õñî÷öìñð¼

½ÆÄ¼ïìðÂ¼åôèäí¾¼

ÅÉÎÉÉÁÅÊÎÅÄ¼ ¼ àäí÷ïì¼Ûäíäðñ¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Üð¼öëè¼öëôèè¼çìïèðõìñðäî¼õìï÷îäöìñð¼äðç¼øìõ÷äîìüäöìñð¼åû¼÷õìðê¼ÓôèèÓÒÚ¿¿¼

ÅÊÎÅÄÁÅÊÎÆÉ¼ ¼ Õìôñíì¼Öùäöä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Üð¼öëè¼æñðöìð÷ìöû¼ñé¼Ûèïìöõíì¼ñòèôäöñôõ¼

ÅÊÎÆÉÁÅÊÎÈÄ¼ ¼ Ûäñûä¼àäíäëäõëì¼½Øäðäüäùä¼áðìøèôõìöû¾¼

� �����
��
�
�
���

��������
����
�
��
���������
��¼�
���	��������������¼

ÅÊÎÈÄÁÅÊÎÉÉ¼ Øñëèì¼ã÷íì¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Üð¼öëè¼æñðõèôøèç¼ó÷äðöìöìèõ¼äðç¼õèøèôäî¼õñî÷öìñðõ¼éñô¼öëè¼øñôöèú¼ïñçèî¼

½ÆÄ¼ïìðÂ¼åôèäí¾¼

ÅËÎÅÉÁÅËÎÇÄ¼ ¼ àñïñè¼àäðäíä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Úäöëèïäöìæäî¼äðäîûõìõ¼ñé¼òñîûêñðäî¼ïñöìñð¼ùìöë¼õìðê÷îäôìöìèõ¼äðç¼äòòîìæäöìñð¼öñ¼öëè¼

õðñù¼æôûõöäî¼êôñùöë¼

ÅËÎÇÄÁÅËÎÈÉ¼ Þûñëèì¼ãäïäñíä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Ïîêñôìöëï¼ñé¼éäæèö¼ïèôêìðê¼äðç¼æñîîìõìñð¼ìð¼ä¼æôûõöäî¼êôñùöë¼

ÅËÎÈÉÁÅÌÎÄÄ¼ Þûñëèì¼Øäùäì¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Ï¼õëäòè¼çèéñôïäöìñð¼ìð¼öëè¼òôèõõ÷ôìüäöìñð¼òôñæèõõ¼äðç¼ìöõ¼ïäöëèïäöìæäî¼ïñçèî¼äðç¼

ïäöëèïäöìæõ¼äðäîûõìõ¼

ÅÌÎÄÄÁÅÌÎÅÉ¼ ¼ ãñõëìëñ¼Ïíäêäùä¼½Øäðäüäùä¼áðìøèôõìöû¾¼

Û÷ïèôìæäî¼õìï÷îäöìñð¼ñé¼èîäõöìæ¼åñçû¼ùìöë¼éôìæöìñð¼

ÅÍÎÄÄÁ¼ ¼ åäðó÷èö¼

¼
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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 
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Program 
 

14:00 - 15:00 山口 哲生 氏（九州大学大学院工学研究院機械工学部門） 
����$
��������"��������
��	���

15:00-15:15 ディスカッション 
 
15:30 - 16:30 深川 宏樹 氏（九州大学大学院工学研究院機械工学部門） 
�����! �#� 
16:30-16:45 ディスカッション 
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Program 
 

Speaker : Saeed Masroor (Eindhoven University of Technology, Netherland) 
 

Title : Modeling chemical reactions with application to biochemical adaptation  
 

Abstract: 
In this talk I will mainly talk about modeling chemical reactions using ordinary 
differential equations. I will explain the law of mass-action, and the concept of a 
detailed-balance system. At the end I will show how these concepts help in 
understanding complex behaviors like biochemical adaptation. 
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The 11th Workshop on Mathematical Analysis for Nonlinear Phenomena 
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) 

10:30-11:15 Omar Richardson (Karlstad University, Sweden) * 
 Wellposedness and stability of a multiscale elliptic/parabolic system 

11:15-11:30 Junpei Katou (Kanazawa University)  
 Mathematical modeling of formation of penitentes  

11:30-11:45 Takuro Yoneda (Kanazawa University) 
 Three dimensional mathematical model of delamination by vibration and its finite element 

  solution 
11:45-12:00 Kouta Futai (Kanazawa University) 

 Development of an adaptive Lagrange-Galerkin scheme for pure convection problems  
(lunch break) 
13:30-14:15 Andrés A León Baldelli (CNRS, IMSIA lab, France) * 

Natural patterns and microstructure: a variational perspective 
14:15-14:30 Yang Zhenxing (Kanazawa University) 

Numerical study of equilibrium state of particle density in two dimension 
14:30-14:45 Hironori Kobayashi (Kanazawa University) 

Numerical study of accuracy of discrete schemes for the curvature flow 
(20 min. break) 
15:05-15:20 Kohei Kita (Kanazawa University) 

On equilibrium states for three signaling pathways in ES cells, Part I 
15:20-15:35 Ryota Takabayashi (Kanazawa University) 

On equilibrium states for three signaling pathways in ES cells, Part II 
15:35-15:50 Shogen Shioda (Kanazawa University) 

Shape optimization approach by traction method to an inverse free boundary problem 
15:50-16:05 Hiroki Yamamoto (Kanazawa University) 

Error estimates of a P1/P0 finite element scheme for the Maxwell-type viscoelastic model 
(20 min. break) 
16:25-16:40  Takumi Nakano (Kanazawa University) 

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

16:40-16:55  Yosuke Sunayama (Kanazawa University) 
Numerical methods for a free boundary problem modeling biological invasions 

16:55-17:10 Hiroyuki Kitano (Kanazawa University) 
  Mathematical analysis of a contact problem for an elastic body via the discrete Morse flow 
17:10-17:25 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 

 
19:00-  Party 
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Program 
 

14:00 - 15:00 町田 学 氏（浜松医科大学フォトニクス医学研究部） 
�!� ����	��������
��������

15:00-16:00 ディスカッション 
 
16:00 - 17:00 藤井 宏之 氏（北海道大学大学院 工学研究院） 
����
�����	�
	!� ����	����� 
17:00-18:00 ディスカッション 
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Program 
 

16:30 - 17:30 藤原 宏志 氏（京都大学情報学研究科） 
�&*.�-/�%+�!�#2�� ��5$1)0,"�%+�'34�#(��

 
生体活動のモニタリング技術として近赤外光をもちいた光トモグラフィの開発が進
められている。生体内の近赤外光の数理モデルとしては輻射輸送方程式(Radiative 
Transport Equation; RTE) が提案されており、その解析と数値計算手法の確立
が望まれている。本講演は、まず定常状態の RTE に対する差分法と有限体積法に
ついて述べる。また、空間 3 次元の RTE の離散化は本質的に 5 次元の大規模問
題となり、その実現には、数値解析理論だけではなく効率的な並列計算技法も必要
となる。これに対し、GPU や XeonPhi 上の実装を紹介する。 

 
17:30 - 18:30 町田 学 氏（浜松医科大学フォトニクス医学研究部） 
������	��
������	������
��
��	��
��
�
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In this talk a review on numerical techniques for optical tomography wil l 
be given. In particular we wil l consider how tomographic images are 
calculated by numerically solving inverse transport problems. 
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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-Ion batteries 
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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) 
 

Program  (* Invited speaker) 
09:30-10:00 Niklas Kolbe (Johannes Gutenberg University, Germany) * 

 Modeling and simulation of tissue invasion by two types of cancer cells 
10:00-10:15 Ryohei Yamaoka (Kanazawa University)  

 A two dimensional snow crystal growth model with diffusion of supersaturated vapor 
10:15-10:30 Hiroki Yamamoto (Kanazawa University) 

The gradient flow structure of the Maxwell-type viscoelastic model and its finite element analysis 
 
(20 min. break) 
 
10:50-11:20 Giang Thi Thu Vu (Kanazawa University) * 

Long-time behavior of the one-phase Stefan problem in periodic media and random media 
11:20-11:35 Syota Koide (Kanazawa University) 
  On the extensibility of Brakke's mean curvature flow theory for hyperbolic type 
11:35-11:50 Shogen Shioda (Kanazawa University) 
  Analysis of a free boundary problem and numerical computations by optimal shape design 
 
(lunch break) 
 
13:30-14:00 Alfat Sayahdin (Halu Oleo University, Indonesia) * 

Simulation on crack propagation on heterogeneous material: asphalt cracking case 
14:00-14:15 Takuro Yoneda (Kanazawa University) 

Mathematical model for vibration-delamination phenomenon and its finite element analysis 
14:15-14:30 Takumi Nakano (Kanazawa University) 

Numerical simulations of three dimensional crack propagation using a phase field model 
14:30-14:45 Arnont Saengsiritongchai (Kanazawa University) 

Energy identity for the variational crack propagation model 
 
(20 min. break) 
 
15:05-15:20 Yang Zhenxing (Kanazawa University) 

Unique existence of a motion of confined particles described by a discontinuous ODE system 
15:20-15:35 Md. Masum Murshed (Kanazawa University/University of Rajshahi, Bangladesh) 

A finite element method for shallow water equations 
15:35-15:50 Pirapong Inthapong (Kanazawa University) 
  On projection-type P1/P1 finite element methods for flow problems 
15:50-16:05 Kazunori Matsui (Kanazawa University) 
  Mathematical analysis of an ε-Stokes problem with Neumann boundary condition for pressure 
 
(20 min. break) 



16:25-16:40 Kouta Futai (Kanazawa University) 
A three-dimensional adaptive mesh refinement technique for flow problems 

16:40-16:55 Hideaki Mae (Kanazawa University) 
Computation of convection-diffusion problems by a mass-conservative Lagrange-Galerkin 
scheme 

16:55-17:10 Nuttawat Promvisat (Kanazawa University) 
On a Lagrange-Galerkin scheme of second-order in time for convection-diffusion problems 

17:10-17:25  Ken Goto (Kanazawa University) 
On the physical reservoir computing and the Navier-Stokes flow simulation 

 
19:00-  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 Beneš (Czech Technical University) 

 
Program 

Short presentations <yellow> (Large lecture room, Room 255) 
 
15:00 - 15:15 Aleš 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 Kateřina Solovská (Czech Technical University in Prague) 
Optical flow-based non-rigid registration of cardiac MRI images 

15:45 - 16:00 Tomáš 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*

2. # Michal#Beneš#(Czech#Technical#University#in#Prague)#

# # Drag*models*for*particles*in*bubbling*fluidized*bed  
3. # Ondřej#Čajánek#(Czech#Technical#University#in#Prague)# #

# # Stochastic*models*of*chemical*systems*with*complex*behavior*

4. # Kohei#Chiba#(Meiji#University)#

� � Pattern*formation*arising*from*steady*instability*and*wave*instability*in*a*simple*

� � 3?component*reaction?diffusion*system#

5. # Kouta#Futai#(Kanazawa#University)#

# A*mass?conservative*adaptive*Lagrange?Galerkin*scheme*of*second?order*in*time*

6. # Ken#Goto#(Kanazawa#University)#

# # Information*processing*via*Karman*vortex*street*



7. # Hiromi#Iijima#(Meiji#University)#

# # Towards*formulating*flame/smoldering*evolution*equations*on*a*surface*

8. # Jakub#Kantner#(Czech#Technical#University#in#Prague)#

# # Mathematical*Model*of*Signal*Propagation*in*Excitable*Media*

9. # Miroslav#Kolář#(Czech#Technical#University#in#Prague)#

# # Multiphase*flow*and*transport*in*fluidized*beds*–*overview*of*1D*approach*

10. Václav#Košík#(Czech#Technical#University#in#Prague)#

# # Derived*words*and*return*words*associated*with*fixed*points*of*primitive*substitutions*

11. Jana#Lepšová#(Czech#Technical#University#in#Prague)#

# # Reaction?Diffusion*Equations*in*Electrocardiology*

12. Kazunori#Matsui#(Kanazawa#University)#

# # A*pressure?Poisson*problem*and*some*boundary*conditions*for*the*Stokes*problem*

13. Alifian#Mahardhika#Maulana#(Kanazawa#University)#

# Variational#approach#to#crack#propagation#in#a#cantilever#beam#

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

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

15. Kohei#Nakamura#(Saitama#University)#

# Interpolation*inequalities*using*the*isoperimetric*ratio*with*applications*to*geometric*flows*

16. Tomáš Oberhuber (Czech Technical University in Prague) 
  Computation of nuclear density matrices using GPU 

17. Reza#Rendian#Septiawan#(Kanazawa#University)#

# # An*ODE*control*of*a*surfer*in*a*coupled*SPH?rigid*body*system*

18. Yusaku#Shimoji#(Meiji#University)#

# # Analysis*of*paramagnets’*pattern*under*the*influence*of*magnetic*field*

19. Jakub Solovský#(Czech#Technical#University#in#Prague)#
# # Numerical*simulations*of*fluidized*bed*using*ANSYS*Fluent*

20. Shuichi#Tachino#(Meiji#University)#

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

discretization*

21. Imam#Wijaya#(Kanazawa#University)#

# New*Lagrange?Galerkin*scheme*for*solving*fluid*flow*in*porous*medium*

22. Hiroki#Yamamoto#(Kanazawa#University)#

# The*gradient*flow*structure*of*a*viscoelastic*model*and*its*finite*element*analysis#

23. Zhenxing#Yang#(Kanazawa#University)#

# # Gradient*flow*of*particle*energy*with*discontinuous*ODE*system*

24. Alexandr#Žák#(Czech#Technical#University#in#Prague)#

# # Multiphase*flow*and*transport*in*fluidized*beds*–*overview*of*3D*approach*



Photo credit : Kanazawa City 

 
 

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. 

 
 

 
  



 
Program  (* Invited speakers) 
 
09:30 - 10:15 Miroslav Kolář ( Czech Technical University in Prague ) * 
  Dislocation dynamics modeling by means of mathematical theory of moving curves 
(15 min. break) 

 
10:30 - 10:45 Ramadhan Paninggalih ( Bandung Institute of Technology / Kanazawa University ) 
  Numerical level set method for the heat equation with a codimension one source  
10:45 - 11:00 Hiroki Yamamoto ( Kanazawa University ) 

The gradient flow structure of the Zener viscoelastic model and its finite element analysis 
11:00 – 11:15  Alifian Mahardhika ( Kanazawa University ) 
  Variational approach to crack propagation in a cantilever beam 
(15 min. break) 
 
11:30-11:45 Phansphitcha Gugaew ( Chulalongkorn University / Kanazawa University ) 
  Numerical study of stem cell growth models 
11:45-12:00 Daisuke Doguchi ( Kanazawa University ) 
  On the Hopf bifurcation in an ES cell model 
12:00-12:15 Tharana Yosprakob ( Chulalongkorn University / Kanazawa University ) 
  Convergence of a time semi-discrete scheme for the Cahn-Hilliard equation 
 (lunch break) 
 
14:00-14:30 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 
14:30-14:45 Ken Goto ( Kanazawa University ) 
  A numerical approach to exploit fluid dynamics for machine learning 
 (15 min. break) 

 
15:00-15:15 Henokh Lugo Hariyanto ( Kanazawa University ) 
  Numerical study of vortex interactions in hyperbolic Ginzburg-Landau-type equation 
15:15-15:30 Afifah Maya Iknaningrum ( Kanazawa University ) 

3D simulation of Navier-Stokes flows in curved cylindrical domains 
15:30-15:45 Uswatun Hasanah ( Bandung Institute of Technology / Kanazawa University ) 
  An approximation for a matrix valued convection problem 
(15 min. break) 
 
 
 
 
 



 
16:00-16:45 Xinchi Huang ( The University of Tokyo ) * 
  Inverse problems to a magnetohydrodynamics system by Carleman estimate 
(15 min. break) 
 
 
17:00-17:15 Kota Futai ( Kanazawa University ) 

Development of a Lagrange--Galerkin method with adaptive mesh refinement  
in two- and three-dimensions and its application 

17:15-17:30 Md. Masum Murshed ( University of Rajshahi / Kanazawa University ) 
Energy estimates of the shallow water equations with a transmission boundary condition 

17:30-17:45 Imam Wijaya ( Kanazawa University ) 
  Stability estimates and a Lagrange-Galerkin scheme for a nonsteady flow  
  in non-homogeneous porous media 
(15 min. break) 
 
18:00-18:30 discussion 
  



 
Abstracts of invited talks 
 
Invited talk 1: Miroslav Kolář ( 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 Hölder) 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. 
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Atomistic modelling of fracture 
 

Maciej Buze (University of Warwick, UK)N
 

Abstract: 
In this talk I wil l give an accessible overview of atomistic approaches to 
modell ing fracture, highlighting key difficulties that has so far prevented 
emergence of a robust mathematical theory. In particular I wil l describe a 
variational framework in which lattice equil ibration 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. 
�

�
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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 
 
�
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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 !
�
[k]
t

�

such that |f(u) \ f(v)| < d(u, v) for all distinct vertices u and v. The t-tone

chromatic number of G, denoted ⌧t(G) is the smallest integer k such that G has a

t-tone k-coloring. Pan and Tsai showed that ⌧t(G) = |V |t � W (G) +
�|V |

2

�
if and

only if t � max
v2V

P
V (G)�{v}

(d(u, v)� 1), where W (G) is the Wiener index of G.

We give a reinterpretation of this result by using an auxiliary graph G⇤. Using our

method, we get the tight t-tone coloring of some special graphs and the upper bound

for general graphs when t is less than max
v2V

P
V (G)�{v}

(d(u, v)� 1).

1



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 di↵erent densities, it would be unsuitable to evaluate

the significance of a cycle by its lifespan.

A method to counter this e↵ect 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 McInnes, John Healy, James Melville. UMAP: Uniform

Manifold Approximation and Projection for Dimension Reduction. 2018.

1
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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, I will 
briefly go over variational phase-field models of brittle fracture and will highlight the strength 
of the approach. I 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. 
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