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Reaction diffusion systems have been widely treated to describe and study spatio-tempral
patterns in dissipative systems. Among them, many reaction-diffusion systems which pos-
sess various types of localized solutions such as pulse-like localized solutions and front-like
ones have been proposed while we omit the detail and merely refer to books ([6], [5] ).
To understand the dynamics of such solutions, reaction-difusion systems have been studied
under various situations such as one or higher dimensional spaces, bounded or unbouded do-
mains, and the Neumann boundary conditions or the Dirichlet ones according to considered
problems. In fact, the dynamics solutions drastically change depending on the considered
situations.

In this talk, we consider farely general types of reaction-diffusion systems
(1) u; = Duy, + F(u), t >0, z € Ry,

where Ry :=[0,00), w € R, D := diag{dy, - ,dy) and F : RY — R" is a sufficiently
smooth function.

First we consider the problem (1) on R
(2) u; = Duy, + F(u), t >0, z € R,
and assume several conditions for (2) as follows:

A1) There exists a stable symmetric stationary solution, say S(z) satisfying S(z) — e~*la
as |z| — oo for a > 0 and a@ € R".

Let L := 0y + F'(S(x)), the linearized operator of (2) with respect to S(z).

A2) The spectral set (L) of L is given o(L) = ogUoq, where 0¢ := {0} and 07 C {Re) <

—70} for 49 > 0. Moreover, 0 is a simple eigenvalue of L.
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Then there exists eigenfunction ¢*(z) of the adjoint operator L* of L satisfying L*¢* =0
and ¢*(z) = e ®"a* as * — +oo for a* € RY. Note that we can take ¢*(z) as an odd
function and by the normalization ( Sy, ¢* );. = 1, ¢*(x) is uniquely determined.

Next coming back the original problem (1) on the half line R,.. We impose the boundary

condition
(3) u, = fu, . =0.
Then we have

Theorem 1 Assume A1) and A2). If the initial data w(0, x) is sufficiently close to S(x—1o)
for lo >> 1, then the solution w(t,z) of (1) remains close to

u(t,z) = S(z — (1)) + O(e'®)
as long as [(t) > I* for [* >> 1. I(t) satisfies

dl _ 2a(a — )

- M. —2all —al
dt Oé‘|‘ﬁ o€ ( + O(e ))7

where My := ( Da,a* ).

In this talk, we will mention more precise analysis about the problems.
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