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Acquire the ability to read a treatise, model, and program by reading the references in a
circle and performing numerical calculations. Also, by applying the acquired abilities,
create a numerical calculation program, investigate the behavior of the solution of the
reaction-diffusion system, and confirm what kind of pattern formation is possible.
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This year, we will continue to work without grouping. Each person will complete weekly tasks in the form of self-study, present through zoom, and deepen
their understanding. In the first half, learn the basic knowledge for numerical calculation, and in the second half, make full use of the knowledge acquired in

the first half, and while doing the same work as in the first half, find the change in the behavior of the traveling wave solution from the numerical calculation.
Then, a program is created for the behavior of the traveling wave, and a video of the time-spatial change is created.
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The reaction-diffusion equation was analyzed by Fourier transform and
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confirmed by the simple Euler method. As a result, it was found that the 1RG22 D K IRTEECR DR HRENOME 2 BUEEFEIZ L D kD, T D}
diffusion equation has a smaller peak with the passage of time, but has a DETFIRENED LI RO TIEAES Db hrot, F/-. FOL X
wider spatial distribution and maintains fu (x, t) dx = 1. Next, € ¢ du / 9t DFEDIR D FENDZEALZ TIRTTD TNV AR LTT = XA —2 a V#jjil % /F
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of the front solution due to the change of the constant a at) = u (1-u) (ua). REV Y TIRONZ =V EPRLUT, T=A =Y a3 YEEZERT 2,

When a = 0.5, the stability of u = 0 and u = 1 is equal, when 0 <a <0.5, u
= 1 is more stable, and the front solution moves to the right. It was also

confirmed that when 0.5 <a <1, u = 0 was more stable and the front
solution moved to the left (Fig. 1). From these facts, it can be seen that u was found what kind of wave the traveling wave solution at that time behaves. In

= 0 and u = 1 are stable, and u = a is an unstable bistable system. Also, addition, it was possible to create an animation movie by using the change in the
eTdu/dt=¢€ ~2(@~2u)/(@x~2)+f(u,v),dv/dt=(d~2u)/ (dx behavior of the solution at that time as a one-dimensional traveling pulse solution. In
the future, we will create animated videos by forming spiral and ring-shaped patterns
by changing the initial conditions in a two-dimensional space.

The solution of the partial differential equation of the reaction-diffusion system of
one-dimensional and two components was obtained by numerical calculation, and it

2) It was confirmed that a traveling pulse solution occurs when the
equilibrium is lost at + g (u, v). After that, by calculating the FitzHugh-
Nagumo equation, it can be seen that the traveling pulse solution moves
toward the smaller value of v at the boundary (Fig. 2).
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