
No. 6] Proc. Japan Acad., 59, Ser. A (1983) 223

Wave Front Solution o Some Competition
Models with Migration Effect

By Yuzo HOSONO*) and Syozo NIIZEKI**)

(Communicated by K.Ssaku YOSIDA, M.J.A., June 14, 1983)

1o Introduction. Consider the following semilinear hyperbolic
system of partial differential equations-- + lu- a b u

1+ e u /

(1) v av ( b2u --c2v)v---g(u,- + .a-- l+ ev
)

(x, t) e (-, +)(0, +),
where all the coefficients in (1) are real constants such that ,, a,0,
b,0, c,0 and e,0 (i=1, 2). Here, u and v are population densi-
ties of two species with distinct migration speed and , respectively.
Therefore, we consider nonnegative solutions only. In case o.f e=e
=0, the system (1) becomes the classic Volterra-Lotka competition
models. Yamaguti [4] considered the system (1) when f and g are
linear functions of u and v, and he obtained the exact solutions by
using Hirota’s method [2]. By the computer simulations, we have
ound that the solutions given in [4] include the wave ront solutions
of the orm

u(x, t)=u(z) r exp z {1 +r exp z},

v(x, t)=v(z)= a /{+r exp z}, z=Qx-t,
C2 /

where , Q and are some constants.
In this paper we shall show that the system (1) has unique (except

modulo translation)wave front solutions joining two distinct states
P=(a/b, ) and P=(, a/c), where only one of two species exists.

2. Formulation of problem. In order to seek wave ront solu-
tions joining P and P, put (ux, t), v(x, t))=(u(z), v(z)) with z=x-at
(a#Z,,). Then our problem is reduced to find solutions of ordinary
differential equations of the form

( 2 ) du f(u, v)uA(u, v), d. g(u, v)v--g(u, )
dz Z--a dz

with the boundary conditions
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