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Abstract By use of Fourier analysis techniques, we obtain some new properties of
the almost-periodic functions and extend the two-scale convergence method in the ho-
mogenization theory to the case of almost-periodic oscillations. Then, we use some new
techniques to study the homogenization for quasilinear elliptic equations with almost-
periodic coefficients:

div a(z, z/e,u, Du) = f(z) in
and obtain the weak convergence and corrector results.
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1. Introduction

The homogenization theory involves the study of asymptotic behaviour of the so-
lution . of the equation L.u. = f as € — 0. It has wide applications in the study of
properties ‘of composite material, and there are lots of papers devoted to it (see [1], [2]
and the references there).

De Giorgi’s variational convergence method and L. Tartar’s energy method are two
main classic approaches in the homogenization theory, however, they have not utilized
fully the periodicity in homogenization. G. Nguetseng [3] proposed a new method
(the so-called two-scale convergence method) which exploits fully the periodicity in
homogenization and has extensive applications. G. Allaire [4] developed the two-scale
convergence method and studied its applications to several problems, meanwhile, he
pointed out that this method applied only to pure periodic oscillation, and we did not
know whether it applied to almost-periodic oscillations [4, pld84].

Here, we will answer affirmatively this problem. By use of some Fourier analysis
techniques, we get some new properties of almost-periodic functions, and establish the
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corresponding two-scale convergence theory. Then, we study the asymptotic behavior
of the solution u, € H} () to the problem

diva(s, g,u,ﬂu) = f(z) nQ

as ¢ —+ [, where a(zr,y,u, Du) is almost-periodic with respect to y. Many papers
are devoted to the homogenization of this problem with pure periodic oscillation (see,
e.g. [1], [2], [9] etc.), G. Allaire [4] has studied it by two-scale convergence method
for :1(.1:1 %11.;, p) independent of u. Here we use some new techniques to overcome
the difficulty caused by the dependence of a(a:, g,u, ;n) on u, and obtain the wealk
convergence and corrector results.

2. Alnmét—periodic Functions and Two-scale Convergence

Definition 2.1 A function f : R* = R! s uniformly almost-periodie, if there
L]

are gequences of numbers ay and of vectors vy such that Z lag| < +oo and f(z) =

n=]
0

E_: (are™THE 4 Eke_frk:‘}, where @y denotes the conjugate compler of ap, we denote i by
k=1

f € UAP(R™).
Proposition 2.1 If f € UAP(R™), then for any open set Q C R™, the limil

; 1
slﬂﬁaﬁh_j s flz)dx

exists, is finite and independent of 1.
; |
Let ) be the unit cube (— 1 ﬁ)n C R™. then we have
Corollary 2.1 If f e UAP(R"), then the limit

& [

2 = Jim (g [ 17(@) o) (2.1)

exists and is finite.
It is easy to verify that |- |, defined by (2.1) is a norm on UAP(R™).
Proposition 2.2[7 If f UAP(R"), n is a mollifier, then f,(z) = / niy) flz —
y)dy € UAP(R"). o
Definition 2.2 Let X5(R") be the completion space of UAP(R™) with respect to
the norm. | - |g,, H = {u € X,(R") : \ulp, = 0}, B:(R") = Xy(R™)/H.
It is easy to prove the following Lemma 2.1 and Proposition 2.3.




