
2020

Future University-Hakodate 2020 System Information Science Practice

Group Report

Project Name

Mathematical and simulation of complex systems

/Project No.

6

/Project Leader

Tatsuya Hanayama

/Group Leader

Tatsuya Hanayama

/Group Member

Reon Miura

Shoto Suzuki

Atsushi Fujita

Advisor

Satoshi Kawaguchi Toshiji Kawagoe Asaki Saito

2021 1 14

Date of Submission

January 14, 2021





zoom

:

- i -



Abstract

The theme of this project is to analyze the diffusion of living organisms and the patterns
formed by the reaction-diffusion system, such as the diffusion of slime molds and the
striped pattern of striped hockey, using model equations. A reaction-diffusion system is
a mathematical model that describes how a substance concentration changes temporally
and spatially through two processes: a chemical reaction and the spatial diffusion of a
reactant. As a method of pattern analysis, a numerical calculation program is created
and a simulation is performed on the behavior of the solution of the reaction-diffusion
system. Examples of patterns that appear at this time include spiral patterns, target
patterns, and ring-shaped patterns. In order to carry out the simulation, we proceeded
systematically by clarifying the work to be done in the first half and the second half
early in the first half.
In the first semester, each person should read the given references, complete the tasks
assigned each week in the form of self-study, and announce what they have learned
through zoom during the next week’s project study time. So, I deepened my under-
standing of pattern formation in reaction-diffusion systems. In addition, based on the
presentation, we received advice and corrections from the instructor in charge, supple-
mented the parts that were not enough by self-study, and reconfirmed the parts that
were learned incorrectly. At the same time as learning the types of traveling waves and
patterns, I also learned the basic knowledge for creating numerical calculation programs
that will be needed in the second half.
In the second semester, I made full use of the basic knowledge of creating numerical cal-
culation programs that I acquired in the first semester, and completed the same weekly
tasks as in the first semester. At the same time, in order to create an animation movie
of the change in the behavior of the traveling wave solution, which is the final product,
the behavior of the solution of the partial differential equation was investigated from
the numerical calculation, and a numerical calculation program was actually created
and simulated. .. Based on the traveling wave solution that appeared at that time, we
confirmed what kind of pattern was formed.
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