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In order to understand the pulse traveling wave in the self-organized chain
reaction, we clarified the bifurcation phenomenon of the traveling wave solution of the
three-component reaction diffusion systems which are phenomenologically related. In particular, we
paid attention to whether or not the traveling wave solution of the two-species competitive system
could be accelerated. First, we showed that the non-trivial traveling wave solution bifurcates by
taking the growth rate of the third species as a parameter. Here, by assuming the influence of the
third species on the two-species competitive system is small, we use the perturbation theory of the
traveling wave solution of the dynamical system. It is now possible to classify whether the
non-trivial solution accelerates or decelerates the original traveling wave near the critical point.

By making an analytical formulation of drift bifurcation, highly accurate bifurcation analysis is
realized.

Tributsch-PohlImann



Tributsch-Pohlmann

Tributsch-Pohlmann

Benney

P
H.Berestyki
B.Fiedler C-C.Chen
Tributsch-Pohlmann
3
adjoint

@

Ginzburg-Landau T-

D.Hilhorst

Benney

€Y)

mKdV



an

(5,7,11,12,14,15,17)
BZ BZ
BZ activator
inhibitor semi-passivity
Bz (9,10,18) BZ
Oregonator
©
0-1-2 Activator-Inhibitor Turing
0-1-2
0-1-2
an
Aliev-Panfilov Bz
(12),(16)

(1) Chueh-Hsin Chang, Chiun-Chuan Chen, Li-Chang Hung, Masayasu Mimura, Toshiyuki
Ogawa, "Existence and Stability of Non-monotone Traveling Wave Solutions for the
Diffusive Lotka-Volterra System of Three Competing Species" , Nonlinearity, 33(10),
5080 5110,2020, doi: 10.1088/1361-6544/ab9244

(2) Shintaro Kato, Kazuyuki lIwase, Takashi Harada, Shuji Nakanishi, Kazuhide Kamiya,
Aqueous Electrochemical Partial Oxidation of Gaseous Ethylbenzene by a Ru-Modified
Covalent Triazine Framework, ACS Applied Materials & Interfaces, in press (2020)

(3) Yuxin Wu, Kazuhide Kamiya, Takuya Hashimoto, Rino Sugimoto, Takashi Harada,
Katsushi Fujii, and Shuji Nakanishi, Electrochemical CO2 reduction using gas
diffusion electrode loading Ni-doped covalent triazine frameworks in acidic
electrolytes, Electrochemistry, in press (2020)

(4) Hiro Tabata, Shintaro Kato, Shingi Yamaguchi, Takashi Harada, Kazuyuki Iwase,
Kazuhide Kamiya, and Shuji Nakanishi, Glycerol oxidation catalyzed by high-valency
ruthenium species at electrochemical interfaces, Chemistry Letters, 49, 513-516
(2020)

(5) Kazuyuki Iwase, Shuji Nakanishi, Masaru Miyayama, Kazuhide Kamiya, Rational
Molecular Design of Electrocatalysts Based on Single-Atom Modified Covalent Organic
Frameworks for Efficient Oxygen Reduction Reaction, ACS Applied Energy Materials,
3, 1644-1652 (2020)

(6) Ichida Yu Okuda Sakamoto Takashi, “ Quasi traveling waves with quenching in a
reaction-diffusion equation in the presence of negative powers nonlinearity” ,
Proceedings of the Japan Academy, Series A, Mathematical Sciences, 96, 2020, 1-6,
doi: 10.3792/pjaa.96.001

(7) KOBAYASHI Shunsuke, SAKAMOTO Takashi Okuda, “ Hopf Bifurcation and Hopf-Pitchfork
Bifurcation in an Integro-Differential Reaction-Diffusion System” , , Tokyo




Journal of Mathematics, 42, 2019, pp.121-183, doi: 10.3836/tjm/1502179295

(8) Tomoyuki Miyaji, Hisashi Okamoto, “ Existence proof of unimodal solutions of the
Proudman-Johnson equation via interval analysis” , Japan Journal of Industrial and
Applied Mathematics, 36, 2019, pp. 287-298, doi: 10.1007/s13160-018-00339-x

(9) Ohno Kota, Ogawa Toshiyuki, Suematsu Nobuhiko J., “ Competition between global
feedback and diffusion in coupled Belousov-Zhabotinsky oscillators” , Physical
Review E, 99, 2019, 12208, doi: 10.1103/PhysRevE.99.012208

(10) Kamiya Kazuhide Kuwabara Akito Harada Takashi Nakanishi  Shuji,
“ Electrochemical Formation of Fe(1V)=0 Derived from H 2 0 2 on a Hematite Electrode
as an Active Catalytic Site for Selective Hydrocarbon Oxidation Reactions” ,
ChemPhysChem, 20, 2019, pp.648-650, doi: 10.1002/cphc.201801207

(@) Miyaji Tomoyuki, Ogawa Toshiyuki, Sekisaka Ayuki, “ Rippling rectangular waves
for a modified Benney equation” , , Japan Journal of Industrial and Applied
Mathematics, 35(2), pp.939-968, 2018,
doi: 10.1007/s13160-018-0304-1

(12) Gani M. Osman Ogawa Toshiyuki, “ Spiral breakup in a RD system of cardiac
excitation due to front-back interaction” , Wave Motion, 79, 2018, 73-83, doi:
10.1016/j .wavemoti .2018.02.010

(13) Tatebe Tomomi Harada Takashi Kamiya Kazuhide Nakanishi Shuji, “ Photo-induced
direct interfacial charge transfer at TiO2 modified with hexacyanoferrate(iii)” ,
Photochemical & Photobiological Sciences, 17, 2018, 1153-1156, doi:
10.1039/C8PP00237A

(¢)) Su Panpan lwase Kazuyuki Harada Takashi Kamiya Kazuhide Nakanishi Shuji,
“ Covalent triazine framework modified with coordinatively-unsaturated Co or Ni
atoms for C02 electrochemical reduction” , Chemical Science, 9, 2018, 3941-3947,
doi: 10.1039/c8sc00604k

(15) Kamiya Kazuhide Tatebe Tomomi Yamamura Shuhei Iwase Kazuyuki Harada Takashi
Nakanishi Shuji, “ Selective Reduction of Nitrate by a Local Cell Catalyst Composed
of Metal-Doped Covalent Triazine Frameworks” , ACS Catalysis, 8, 2018, 2693-2698,
doi: 10.1021/acscatal . 7b04465

(16) M. Osman Gani, Toshiyuki Ogawa, “ Stability of periodic traveling waves in the
Aliev-Panfilov reaction-diffusion system” , , Communications in Nonlinear
Science and Numerical Simulation, 33, pp- 30-42, 2016, doi:
10.1016/j .cnsns.2015.09.002

an Toshiyuki Ogawa, Takashi Okuda Sakamoto, “ Chaotic Dynamics in an Integro-
Differential Reaction-Diffusion System in the Presence of 0:1:2 Resonance” ,

, In “ Mathematical Fluid Dynamics, Present and Future” , Springer Proceedings

in Mathematics & Statistics, 183, pp. 531-562, 2016

(@)) Bifurcation of traveling waves in RD system with 3 competing species
2019 3
@ -
2019 86 2019
(©)) -
2018 2018
® - /
8 CSJ
2018 2018

(5) Toshiyuki OGAWA, “ Rippling Rectangular Waves for a Modified Benney Equation” ,
The 12th AIMS Conference on Dynamical Systems, Differential Equations and
Applications( ), 2018

(6) Toshiyuki OGAWA, “ Oscillatory dynamics on membrane-bulk diffusion” ,

Applied Mathematics seminar (Paris-sud), Feb.8, 2018

(7) Toshiyuki OGAWA, “ Rippling Rectangular Waves for a Modified Benney Equation” ,
The third international conference on the dynamics of differential equations, (
), 2018

(8) Tomoyuki  MIYAJI, “ Mathematical Understanding of Kerr Frequency Combs From a
Viewpoint of A Pattern-Formation Phenomenon” , KEIO Symposium on Microresonator




Frequency Comb( ), 2018
©) BZ 27
2017
(10) BZ
2017
(@) Toshiyuki Ogawa, “ Rippling rectangular waves for a modified Benney equation” ,
The third international conference on the dynamics of differential equations, 2018

3 15
(12) Toshiyuki Ogawa, “ Rippling rectangular waves for a modified Benney equation” ,
ReaDiNet 2017: International Conference on Mathematical Biology , 2017

10 13
(13) , “ Selective reduction of

nitrate by the local-cell catalyst composed of metal modified covalent triazine
frameworks” , International Workshop on Electrified Interfaces for Energy
Conversions, 2017

(¢)) Tomoyuki MIYAJI, “ Torus bifurcations to rippiling rectangular waves” ,
Equadiff2017, 2017

(15)

2017 2017 3 27
(16) “ Oscillatory hexagonal pattern in a 2-dimensional integro-

differential reaction- diffusion system” , 2017 2017 3 27
an Tomoyuki MIYAJI, “ Torus bifurcations to rippling rectangular waves” , The

Taiwan-Japan Joint mini-workshop on Applied Mathematics( ), 2017 03 09
(18) Oregonator model

2016 12 16
(19
84 2017 03 26

(20)

84 2017 03 26



17 17 3 2

Miyaji Tomoyuki Ogawa Toshiyuki Sekisaka Ayuki 35

Rippling rectangular waves for a modified Benney equation 2018

Japan Journal of Industrial and Applied Mathematics 939 968
DOI

https://doi.org/10.1007/s13160-018-0304-1

Gani M. Osman Ogawa Toshiyuki 79

Spiral breakup in a RD system of cardiac excitation due to front?back interaction 2018

Wave Motion 73 83
DOI

https://doi.org/10.1016/j .wavemoti .2018.02.010

Ohno Kota Ogawa Toshiyuki Suematsu Nobuhiko J. 99

Competition between global feedback and diffusion in coupled Belousov-Zhabotinsky oscillators 2019

Physical Review E 12208
DOI

https://doi.org/10.1103/PhysRevE.99.012208

Kamiya Kazuhide Kuwabara Akito Harada Takashi Nakanishi Shuji 20

Electrochemical Formation of Fe(1V)=0 Derived from H 2 0 2 2019

on a Hematite Electrode as an Active Catalytic Site for Selective Hydrocarbon Oxidation

Reactions

ChemPhysChem 648-650
DOI

DOI: 10.1002/cphc.201801207




Tatebe Tomomi Harada Takashi Kamiya Kazuhide Nakanishi Shuji 17

Photo-induced direct interfacial charge transfer at Ti02 modified with hexacyanoferrate(iii) 2018

Photochemical & Photobiological Sciences 1153 1156
DOl

DOI: 10.1039/C8PP00237A

Su Panpan Iwase Kazuyuki Harada Takashi Kamiya Kazuhide Nakanishi Shuji 9

Covalent triazine framework modified with coordinatively-unsaturated Co or Ni atoms for C02 2018

electrochemical reduction

Chemical Science 3941 3947
DOl

DOI: 10.1039/C8SC00604K

Kamiya Kazuhide Tatebe Tomomi Yamamura Shuhei Iwase Kazuyuki Harada Takashi Nakanishi 8

Shuji

Selective Reduction of Nitrate by a Local Cell Catalyst Composed of Metal-Doped Covalent 2018

Triazine Frameworks

ACS Catalysis 2693 2698
DOl

10.1021/acscatal . 7b04465

M. Osman Gani and Toshiyuki Ogawa 33

Stability of periodic traveling waves in the Aliev-Panfilov reaction-diffusion system 2016

Communications in Nonlinear Science and Numerical Simulation 30-42

DOl
10.1016/j .cnsns.2015.09.002




T.Ogawa and T.0.Sakamoto 183
Chaotic Dynamics in an Integro-Differential Reaction-Diffusion System in the Presence of 0:1:2 2016
Resonance
in “ Mathematical Fluid Dynamics, Present and Future” , Springer Proceedings in Mathematics & 531-562
Statistics
DOl
Chang Chueh-Hsin Chen Chiun-Chuan Hung Li-Chang Mimura Masayasu Ogawa Toshiyuki 33
Existence and stability of non-monotone travelling wave solutions for the diffusive 2020
Lotka?Volterra system of three competing species
Nonlinearity 5080 5110
DOl
10.1088/1361-6544/ab9244
Ichida Yu Okuda Sakamoto Takashi 96
Quasi traveling waves with quenching in a reaction-diffusion equation in the presence of 2020
negative powers nonlinearity
Proceedings of the Japan Academy, Series A, Mathematical Sciences 16
DOl
10.3792/pjaa.96.001
KOBAYASHI Shunsuke SAKAMOTO Takashi Okuda 42
Hopf Bifurcation and Hopf-Pitchfork Bifurcation in an Integro-Differential Reaction-Diffusion 2019
System
Tokyo Journal of Mathematics 121 183

DOl
10.3836/tjm/1502179295




Miyaji Tomoyuki Okamoto Hisashi 36

Existence proof of unimodal solutions of the Proudman-Johnson equation via interval analysis 2019

Japan Journal of Industrial and Applied Mathematics 287 298
DOl

10.1007/s13160-018-00339-x

Kato Shintaro Iwase Kazuyuki Harada Takashi Nakanishi Shuji Kamiya Kazuhide -

Aqueous Electrochemical Partial Oxidation of Gaseous Ethylbenzene by a Ru-Modified Covalent 2020

Triazine Framework

ACS Applied Materials & Interfaces in press
DOl

10.1021/acsami .0c07228

(3)Yuxin Wu, Kazuhide Kamiya, Takuya Hashimoto, Rino Sugimoto, Takashi Harada, Katsushi Fujii, -

and Shuji Nakanishi

Electrochemical CO2 reduction using gas diffusion electrode loading Ni-doped covalent triazine 2020

frameworks in acidic electrolytes

Electrochemistry in press
DOl

Tabata Hiro Kato Shintaro Yamaguchi Shingi Harada Takashi Iwase Kazuyuki Kamiya Kazuhide 49

Nakanishi Shuji

Glycerol Oxidation Catalyzed by High-valency Ruthenium Species at Electrochemical Interfaces 2020

Chemistry Letters 513 516

DOl
10.1246/cl.200056




Iwase Kazuyuki Nakanishi Shuji Miyayama Masaru Kamiya Kazuhide

Rational Molecular Design of Electrocatalysts Based on Single-Atom Modified Covalent Organic
Frameworks for Efficient Oxygen Reduction Reaction

2020

ACS Applied Energy Materials

1644 1652

Dol
10.1021/acsaem.9b02141

14 2 2

Toshiyuki Ogawa

Rippling Rectangular Waves for a Modified Benney Equation

The 12th AIMS Conference on Dynamical Systems, Differential Equations and Applications

2018

8 CSJ 2018

2018

2018

2018




2019 86

2019

Tomoyuki Miyaji

Mathematical Understanding of Kerr Frequency Combs From a Viewpoint of A Pattern-Formation Phenomenon

KEIO Symposium on Microresonator Frequency Comb

2018

T.Ogawa

Rippling Rectangular Waves for a Modified Benney Equation

ReaDiNet 2017, International Conference on Mathematical Biology

2017

Selective reduction of nitrate by the local-cell catalyst composed of metal modified covalent triazine frameworks

International Workshop on Electrified Interfaces for Energy Conversions

2017




Tomoyuki Miyaji

Torus bifurcations to rippiling rectangular waves,

Torus bifurcations to rippiling rectangular waves, (Equadiff 2017,)

2017

2017

2017

Oregonator model

2016

Oscillatory hexagonal pattern in a 2-dimensional integro-differential reaction-diffusion system

2017

2017




Torus bifurcations to rippling rectangular waves

The Taiwan-Japan Joint mini-workshop on Applied Mathematics

2017

84
2017

84
2017

(MIYAJI Tomoyuki)

(20613342) (32682)




(SAKAMOTO Takashi)

(30546891) (32682)
(NAKANISHI Shuji)
(40333447) (14401)




