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I. Introduction. The fact that diffusion in an interacting predator-
prey (or chemically reacting) system can lead to spatial nonuniformities 
of the populations has generated much research interest among scien
tists. This fact seems to go against the standard mathematical folklore 
that diffusion is a stabilizing or smoothing process. However, it has led 
many biologists and chemists to propose that such processes are respon
sible for pattern formation in biological systems. 

There are two basic explanations for the motion of populations: 
Chemotaxis, in which an individual moves in the direction of increasing 
local gradients of food supply is modeled using transport terms (first de
rivatives in space) in the governing equations [1]. Brownian motion is 
also thought to describe the motion of individuals of a population and 
is modeled in the governing equations by diffusion [2, 3]. In this dis
cussion we consider only the effects of diffusion. In chemically reacting 
systems this is certainly a valid restriction. The extent to which this is 
valid for biological species is still an open question. 

Diffusion can never cause instability in a one component system al
though it can be the cause of traveling waves or stationary fronts [4, 5, 
6, 7]. In two component systems, the addition of diffusion can destabi
lize a stable homogeneous reacting system. In a very nice paper ex
plaining the mechanism for this, Segel and Jackson [8] showed that if 
one of the components is an "exploiter" (predator) and the other a 
"victim" (prey) in a stable arrangement, then the addition of diffusion 
will destabilize the system provided the exploiter diffuses faster than 
the victim. This makes sense intuitively since, if the stable uniform con
figuration of exploiter and victim is perturbed slightly, then the effec
tiveness of the exploiter to restore the stable equilibrium is reduced be
cause it diffuses away too quickly. 

Developing this idea in a different context, Gierer and Meinhardt [9] 
proposed a number of exploiter-victim (activator-inhibitor, in their lan
guage) models for biochemical systems and studied their solutions nu
merically. All of their models, with parameter values chosen properly, 
exhibit stable nonuniform distributions. In addition they found that 
when the activator resource was slightly nonuniform (but monotone), 
the pattern which was formed had a specific directional preference. 
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