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Reaction-diffusion systems play an important role in studying the mechanism of pattern formations in biological
phenomena. Reaction-diffusion systems modeling pattern formation phenomena are nonlinear systems, and numerical
simulations often help us to understand the dynamics of solutions of the systems. Recently, much attention has been
focused on numerical schemes by which the structure of the solution set is conserved. The aim of this research is to
find such schemes to some reaction-diffusion systems. The research was devoted to the analysis of two
reaction-diffusion systems, and | could understand the dynamics of solutions to the systems.

First, | studied the Gierer-Meinhardt system, which is called an activator-inhibitor system. | considered the corresponding
kinetic system in order to understand the effect of basic production terms on the behavior of solutions. When an inhibitor
has a positive basic production term, the dynamics is much complicated. Because there can be three equilibriums in some
parameter set. In such case, | obtained some results on the possible $¥alpha$- and $¥omega$-limit set of solution orbits.
Second, | considered a three-component ordinary differential equations which came from a model of pattern formation
phenomena in early carcinogenesis. It was proved that, in some cases, all solutions converged to the trivial steady state.
Moreover, | could give a clear understanding of the effect of degeneration rates on the convergence speeds.

The results were obtained by introducing transformations of variables. It is expected that those transformations can be a
key to find good schemes which conserve the structure of reaction-diffusion systems.




