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1. Introduction

In this paper, we investigate the following reaction—advection—diffusion equation
uy — V- (A(2)Vu) + q(z) - Vu = f(z,u), (t,z) € R xRV, (1.1)
Let C be the periodic cell defined by
C={reRN |z€(0,L1) x---x(0,Ln)}

for some (L;)1<;<n € (RT)N. A function v(z) defined in R is L-periodic with respect to the variable z if
there holds

vz +k)=v(x) forallz € RY and k& LZx---LyZ.
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Now, we give some assumptions on the coefficients. The diffusion matrix A(z) = (A4;;(z))1<ij<n I8
assumed to be a symmetric C3({2) matrix and such that

{3 O<ecr<ep VEERY, Vo eRY, af¢ < DicijenAy(@)6é; < cal¢l, 12)
V1I<i<N, 1<j<N, A;is L-periodic w.r.t. z.
Then, there exists a constant R such that
|A|| <R and |aABT| < Rla||f], YV a,B8eRN. (1.3)
The advection coefficient g(z) = (¢;(z))1<i<n is of class C1°(RY) for some § € (0,1) and such that
V-g=0 inR",
V1<i<N, gq;is L-periodic w.r.t. x, (1.4)

V1<i<N, /qi(x)dx:O.
c

Let the nonlinearity f(x,u) be L-periodic w.r.t. 2 and of class C*?(R™ x R) such that

VozeRY,  f(z,0)= f(z,1) =0,

36€(0,1), f(z,0) =0, f(z,u) <0 forue (0,0) and f(z,u)>0 foruce(6,1),
Ip1€(0,1), Ve eRY, f/(x,00u < f(z,u) for u € (0,p1),

flayu) < fl(z,1)(u—1) forue (1—p1,1),

/ f(z,w)dzdu > 0.
Cx[0,1]

(1.5)

Then f is a bistable nonlinearity. An archetype of such a function f has the form f(z,u) = u(1 —u)(u —6).
Another archetype is f(z,u) = u(l—u)(u—60)h(x), where h(z) is a positive function and is L-periodic w.r.t. z.

Remark 1.1. By the assumption (1.5), it is easy to see that there exist a constant K > 0 and a sufficiently
small constant 0 < p < p; such that

‘fxr] (x)| 't for0<n<p, zeC,
| f(z,1—n) =&Y ’<K771+5 for0<n<p, xe€Cl.

(1.6)
In particular, one has
fulz,u) <0 for all (z,u) € RN x [0,p)U (1 - p,1].
Define
Ez) = fu(,0), (@)= filz1), @)= fi(,0).

Let p' (i = 0,6,1) denote the principal eigenvalue of the following linearized operator

0¥ = =V (A(@)VY) + q(@) Vi = ' (@),
1 is L-periodic w.r.t. =

in the sense that there exist positive functions ' (i = 0,6, 1) in RY such that
Eégpi =p'p' inRY,
" is L-periodic w.r.t. x.

Then by the assumption (1.5), one can easily get

>0 and p!>o0.
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