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Let u and v be the densities of prey and predator respectively. Then we have the

following prey{predator model:
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ut = div [K11(u; v)ru + K12(u; v)rv] + u[b11(u ¡ 1)(µ ¡ u) ¡ b12(v ¡ 1)];

vt = div [¡K21(u; v)ru + K22(u; v)rv] + v[b21(u ¡ 1) ¡ b22(v ¡ 1)]; x 2 ­; t > 0;

@u
@º = @v

@º = 0; x 2 @­; t > 0;

u(x; 0) ¸ 0; v(x; 0) ¸ 0; x 2 ­;

where, constants bij (i; j = 1; 2) are all positive and µ > 1. ­ is a bounded smooth domain

in RN , and º is the outward unit normal vector on @­. In R2
+, Kij(u; v) are di®erentiable

functions. In this model, Ju;x := ¡K11(u; v)ru ¡ K12(u; v)rv and Jv;x := K21(u; v)ru ¡
K22(u; v)rv are the di®usive °uxes of u and v in the x-direction respectively. The terms

K11(u; v) and K22(u; v) represent the \self{di®usions", it is required that K11(u; v) and

K22(u; v) are positive functions of u ¸ 0, v ¸ 0. The terms K12(u; v) and K21(u; v)

are the \cross{di®usions". The condition K12(u; v) ¸ 0 implies that the °ux of u in the

x{direction is directed toward decreasing population density of v, i.e. the prey avoids the

predator, while K21(u; v) ¸ 0 implies that the °ux of v in the x{direction is directed toward

increasing population density of u, i.e. the predator chases the prey. In this paper we will

discuss the existence of positive non-constant steady states caused by the cross{di®usions.
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