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Let O C R? be a bounded domain of class C1'1. In Ly(Q;C™), we consider
a matrix elliptic differential operator A, = b(D)*g(x/e)b(D) with the Dirichlet
boundary condition. We assume that an (m x m)-matrix-valued function g(x)
is bounded, uniformly positive definite and periodic with respect to some lattice
I'. The elementary cell of T' is denoted by Q. Next, b(D) = Z?Zl b;D; is an
(m x n)-matrix first order differential operator (b; are constant matrices). It is
assumed that m > n and the symbol b(§) = Z?Zl b;&; has maximal rank, i. e.,
rank b(§) = n for 0 # £ € R, The simplest example is A. = —div g(x/e)V.

We study the behavior of the solution u. of the Dirichlet problem A.u. = F
in O, uslgo = 0, where F € Ly(O;C™). Tt turns out that u. converges in
Ly(O;C™) to ug, as € — 0. Here ug is the solution of the ”homogenized”
Dirichlet problem A°uy = F in O, uglpo = 0. The effective operator A° is
given by the expression A° = b(D)*¢°b(D) with the Dirichlet boundary con-
dition. The effective matrix g¥ is a constant positive (m x m)-matrix defined
as follows. Denote by A(x) the (n x m)-matrix-valued periodic solution of the
equation b(D)*g(x)(b(D)A(x) 4+ 1,,) = 0 such that [, A(x)dx = 0. Then
g = 9 J, g()(BD)A(X) + 1) dx.
Theorem 1. (see [2]) We have the following sharp order error estimate:

as = wol|L,05cm) < CellF|Ly0i0m)-

Now we give approximation of u. in the Sobolev space H'(O;C"). For this,
the first order corrector must be taken into account.

Theorem 2. (see [1]) 1) Let A € Lo, and denote A°(x) = A(e~'x). Then
[ue = up — eABD)ug| 11 (oicn) < Ce/2(|F| ,(050m)-
2) In the general case, we have
[ue — ug — eA*B(D)(S=to) | 111 (0cn) < C2(|F| Ly (050m)-

Here Uy = Poug and Po : H*(O;C") — H?(R%;,C") is a continuous extension
operator, S: is the smoothing operator (Seu)(x) = |Q|~! [, u(x — ez) dz.
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