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INTRODUCTION
We consider the problem of the numerical averaging of elliptic differential equations in the form

~VI(K(z,y)Vu) +Q =0, x,y€0,1], (1)

where K (z,y) is a quickly oscillating coefficient. The direct numeric solution of equations in form (1)
(for example, by the method of finite differences or the method of finite elements) requires significant
computational costs, because it implies the use of a computational mesh with a very small step.

The most known among the methods of numerical averaging is the asymptotic averaging method
for periodic media proposed by N. S. Bakhvalov [1]. In this method one deduces the correlations which
connect two scales, micro and macro ones, for the boundary-value problem L.u. = f¢; here € is a small
parameter such that u. — @ with e — 0, @ is the averaged solution. The averaging problem implies that
one has to find L and f such that @ satisfies the differential equation Lz = f.

In this paper, we propose an averaging method based on the multiscale analysis with the wavelet
projection and approximation of the discrete operator.

I. THE WAVELET AVERAGING ON THE BASE OF THE METHOD OF FINITE
ELEMENTS

In the one-dimensional case we understand the wavelets and the scaling functions as the functions
which form a basis of the space Ls(R) and are obtained by a shift and a compression of one function
dju(x) = 220(D 2 — k), ¥, 1(x) = 2/2(27x — k), 4,k € Z; here Z is the space of integer numbers,
¥ and ¢ are, respectively, the wavelet and the scaling function of the one-dimensional Haar basis:

B 1, z€]0,1/2); o) —
¥le) = {—1, z € [1/2,1], # ){

1, z€][0,1];
0, =¢]/0,1].

A two-dimensional wavelet basis is formed by functions of the one-dimensional basis. Consider the
space Ly([0, 1] x [0,1]). Introduce the sequence of nested spaces

V; = span{¢;k, @ ¢jk,, ki € L},

W; = span{j iy ® &jkss Piks @ Vjokes Yy @ Vjiks, ki € L},
where the symbol ® means the operation of the tensor product of functions of the one-dimensional Haar
basis ¥k, ® Yk, (%,Y) = )k, (2)Vj 8, (y)-
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