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Mathematical analysis and simulation
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‘We learn mathematical theory of complex systems, it is visualized by the simulation phenomena in the everyday.
Also performing simplification for mathematical theory of complex systems by performing visualization.

We does visualize. For example the phenomenon of waves.
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We derive the one soliton solution from the KdV equation.
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We derive the two soliton solution from the KdV equation.
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We studied the integrable systems and differential equations.
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We have studied the theory of simulation.
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I have studied the relationship of the KdV equation and
soliton cellular automaton.
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KdV equation is the following formula and the amplitude
and u.
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When solving the initial value problem of the KdV
equation, the solution by the wave amplitude of exits.
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Call it a soliton solution
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The wave solution of for one of the initial value is referred
to as the 1-soliton solution.
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Similarly, there to 2-soliton solution and N- soliton solution
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We produced the soliton cellular automaton which could express passing of the
soliton wave easily using Processing language.
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We inspected a limit of the passing expression of the soliton wave with soliton
cellular automaton.
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We produced a soliton wave passing simulator on the two-dimensional plane
using the Java language.
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We were compared for differences in the expression of soliton cellular
automaton and soliton wave passing simulator on the two-dimensional plane.
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Becomes the following equation as described above to the phase velocity
¢, the initial velocity and 6.
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This equation is the 1-soliton solution of the KdV equation.
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It can be seen that the amplitude increases in proportion to the phase
velocity c.

FTo, ¢ BRELLRD MR DI L7252 EDDND

Also, it can be seen that ¢ is a narrow wave of the larger width.



