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Abstract In this paper the travelling waves for the reaction diffusion equation in
most general case is considered. The existence of travelling wave solutions iz proved
under very weak conditions, which are also necessary for the nonlinear term. A dif-
ference method is sngpested and Leray-Schauder fixed point theorem is used to prove
the existence of discrete travelling waves. Then the convergence is shown and so the
solution for the differential equation is obtained.
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It is well known that some evolution eguations possess trawvelling wave solutions,
and the travelling wave solutions for the reaction diffusion equations are investigated
by many authorsi =%, The methods solving initial value problems are given in [7] to find
the travelling waves for nonlinear dispersive equation (generalized KAV type) and non-
linear wave equations (including Sine-Gordon equation). In the paper [8] a difference
method is introduced and the convergence of the difference solution is studied. Thus
the existence of the travelling wave for Kuramoto-Sivashinsky equation is obtained.

In this paper we consider the travelling waves for the reaction diffusion equation in
most general case as

w=uwe+ flu), R, >0 (1)

where f(u) € C(R). It is a nonlinear parabolic equation, and occurs In wide range
of different physics, chemistry or biology subjects. The existence of travelling waves
is proved under very weak conditions for the nonlinear term f{u). The assumptions
for f(u) are also necessary. A new difference method is suggested and Leray-Schauder
fixed point theorem is used to prove the existence.

The travelling wave solutions is defined as the solution u(z,t) = u(z + kt), where
k= 0 is a constant and the travelling speed. Let y = x + ki, then the travelling wave
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for (1) satisfies the following equation

kuy = uyy + flu), vER (2h
)= 5, lim,u(y) =0 @

where H > 0 is a constant.,

Suppose f(u) € C(R) is Lipschitz continuous for u € [0, H] and satisfies the follow-
ing conditions

(F) 7(0) = F(H) =0 ]

(F2) F(H) — F(0) > 0, where F(u) = fu F(s)ds
Note, it is only supposed that f{u) is continuous, does not need to be differentiable.

The conditions (F;) and (F3) are necessary, if the problem (2) possesses a solution
(see [1]). So the result in this paper is the best proposition on the existence of travelling
waves for reaction diffusion equation (1).

For every f(u) satisfying (Fp) and (F3), it is easy to construct a function g(u)
C(R.), such that

(Gq) g{u) = flu), Y0 <u< H; glu) >0, Vu < 0; g(u) <0, Vu>H

(Gy) there is a constant L, so that

lg(ur) — glug)| = Ll —ua|, Yuj,uz €R

(G3) |g(u)] is uniformly bounded, i.e. |g{u)| < Gy, for Yu € Ry
(Gy) let Gu) = f g(s)ds, and there are constants G and H, such that
0

G(u)| = Glul, VY|ul2H

Next we discuss the travelling wave solution for the following equation.

U =Uee +glu}, £>0, TR (3)
i.e.
kuy =y +g(u), yeR; lm wly)=H,  lm uy)=0 (3%)

Then we show that the travelling wave for (3) lies in [0, H], in which g(u) = f(u).

Tt is easy to check the following proposition. Suppose #(y) € C*(R), ¥(y) = 0
for y < 0 and ¥(y) = H for y > 1. Let gly) = k¢’ — 9", then g(y) € L*(R) and
gly) € L=(R.).




