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ON ASYMPTOTICS OF SOLUTION OF A
BOUNDARY VALUE PROBLEM FOR A
QUASILINEAR ELLIPTIC EQUATION

DEGENERATING TO A PARABOLIC EQUATION

Abstract

In a rectangle we consider a boundary value problem for a second order quasi-
linear elliptic equation degenerating to a parabolic equation. Total asymptotics
of the generalized solution of the problem under consideration is constructed and
the remainder term is estimated.

A number of papers have been devoted to construction of the asymptotics of the
solution of various boundary value problems for nonlinear elliptic equations with a
small parameter at higher derivatives. Note some of them [1]-[9]. In [1]-[4], the input
equations degererate to functional or ordinary differential equations. Boundary value
problems for a quasilinear elliptic equation degenerating to a hyperbolic equation in
a rectangular domain, in curvilinear trapezoid, in a semi-finite and finite strip were
investigated in [5]-[9].

In the present paper in D = {(x, y) |0 ≤ x ≤ a, 0 ≤ y ≤ 1} we consider the fol-
lowing boundary value problem
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+ cU − f (x, y) = 0, (1)

U |x=0 = U |x=a = 0, (0 ≤ y ≤ 1) ; U |y=0 = U |y=1 = 0, (0 ≤ x ≤ a) (2)

where ε > 0 is a small parameter, p = 2k + 1, k is an arbitrary natural number,
∆ ≡ ∂2

∂x2 + ∂2

∂y2 , c > 0 is a constant, f (x, y) is a given smooth function.
Our goal is to construct asymptotic expansion of the generalized solution of

problem (1), (2) from the class
0

W
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2 (D) following M.I. Vishik – L.A.Lyusternik’s
method [10]. For constructing asymptotics we conduct interative processes. In the
first iterative process we’ll look for the approximate solution of equation (1) in the
form

W = W0 + εW1 + ... + εnWn, (3)

and the functions Wi (x, y) ; i = 0, 1, ..., n will be chosen so that

LεW = O
(
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)
. (4)

Substituting (3) into (4), expanding the nonlinear terms in powers of ε, and
equating the terms with identical powers of ε, for determining Wi; i = 0, 1, ..., n we
get the following recurrently associated equations:
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+ aWi = fi (x, y) , i = 0, 1, ..., n, (5)




