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1. Introduction

In this article we investigate the solvability of the following model problem in various weight
classes of functions:
X
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Di (aij (x)Dj u(x)) = f (x) for x 2 Q
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Here Q =   (0 1) is a tube domain in Rm ,  is a regular domain in Rm;1 , (aij (x)) is a symmetrical
positive de nite matrix for x 2 Q with su ciently smooth coe cients (for the conditions upon the
coe cients see in Sections 3, 4), ,  are real numbers satisfying the condition  < min(1  + 2).
This problem arises, for example, in the description of a stationary distribution of temperature
in a heat-conducting medium with essentially varying
(for  6=  ) conducting properties in a
T
neighborhood of a part of the boundary ; = @Q fxm = 0g in the direction of the normal to ;
and along the tangent directions. For positive values of  or  , a closure of conduction on ;
occurs, which leads to appearance of a boundary layer in the neighborhood of degeneration of the
coe cients negative values simulate the superconductivity of the medium. Thus, for 2 +  2 6= 0,
the solution has a singularity as xm ! 0, which must be taken into account in numerical solving.
Usually, for estimation of solutions of problems with degeneration of coe cients, for the proper
solution weight norms in the Sobolev spaces are applied (see, e. g., 1]{3]). In this case, it is
not possible to obtain two-sided a priori estimates on the class of regular right sides, because the
speci city of the problem is such that even for smooth right sides the solution has a boundary
layer. Our approach consists of the use of norms of the weight Sobolev spaces for solution divided
by the weight x1m; which de nes this boundary layer in the neighborhood of the degeneration of
coe cients. It is far to be evident that the result of such division will be a smooth function adequate
to the smoothness of the right side. A priori estimates obtained in this article show that, indeed,
the solution of (1), (2) in the neighborhood of ; can be represented in the form u(x) = x1m; '(x)
(or in the form u(x) = x;m '(x)), where '(x) is su ciently smooth (which depends on f (x)). On
the base of this representation, in 4] for problem (1), (2) with an isotropic degeneration ( =  )
the author suggested a scheme of approximation, which coincides by its eectiveness with the usual
scheme of the nite element method for regular problems. In the same source the main result of
this article was announced. Let us note also that estimates obtained in this article are new also for
the regular case  =  = 0.
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