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Abstract. In this paper, we discuss life span of solution of Cauchy problem to nonlinear

reaction-diffusion systems. By using Fourier transformation, fixed point theorem, energy

and pointwise estimate methods, we obtain the existence of the solution. Estimates of the

global solution and the life span of the local solution are also obtained.
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1 Introduction

We consider the Cauchy problem for the system of equations




ut −m1∆u−m2∆v = f1(u, v, Dxu,Dxv,D2
xu, D2

xv)
vt −m3∆u−m4∆v = f2(u, v,Dxu,Dxv, D2

xu,D2
xv)

u(0, x) = ϕ(x), v(0, x) = ψ(x),
(1.1)

where (t, x) ∈ R+×Rn, ∆ =
n∑

i=1

∂2

∂x2
i

, Dx = (
∂

∂x1
,

∂

∂x2
, · · ·, ∂

∂xn
), D2

x =

(
∂2

∂xi∂xj
; i, j = 1, 2, · · ·, n) and mi(i = 1, 2, 3, 4) are constants. Assumptions

to fi (i = 1, 2) and A0 are the following:

A1) fi(ξ) (ξ ∈ R×R×Rn×Rn×Rn2×Rn2
) is smooth and fi(ξ) = O(|ξ|1+α)

(|ξ| → 0), where α is a positive integer and i = 1, 2.

A2) The matrix A0 has the form A0 =
(

a c
0 b

)
or A0 =

(
a c
c b

)
with the

condition that XtA0X ≥ λ0|X|2 for some integer λ0 > 0 and any X ∈ R2.

In 1966, H.Fujita[1] considered the following scalar equation

ut −∆u = u1+β , (1.2)


