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ON SOME ESTIMATIONS OF SOLUTIONS FOR
DEGENERATE ELLIPTIC-PARABOLIC

EQUATIONS

Abstract

We prove some a priori estimates of solutions for degenerate elliptic-parabolic
equations.

1.Introduction
Let Ω is a bounded open set in Rn and QT = Ω × (0, T ) , T > 0. We consider

following initial boundary value problems
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(t, x) ∈ QT (1)

u (t, x) = f (t, x) , (t, x) ∈ Γ = (0, T )× ∂Ω (2)

u (0, x) = h (x) , x ∈ Ω. (3)

Problems of the form (1)-(3) arise as mathematical models of various applied prob-
lems, for instance reaction-drift-diffusion processes of electrically charged species
phase transition processes and transport processes in porous media. Investigations
of boundary value problems for second order degenerate ellitic-parabolic equations
ascend to the work by Keldysh [1], where correct statements for boundary value
problems were considred for the case of one space variable as well as existence and
uniquenness of solutions. In the work by Fichera [2] boundary value problems were
given for multidimentional case. He proved existence of generalized solutions to
these boundary value problems.

The equation (1) is degenerate because the function Ψ (x, t) and coeffisient
aij (x) t can tend to zero. Initial boundary problems for degenerate parabolic equa-
tions have been studied by many authors (see for example [3], [4], [5], [6]). But
the structure of the equation (1) is different from that one considered in these pa-
pers. Boundary value problems for the degenerate equation also were studied in the
stationary case in [7] and in the nonstationary case in [8].

We consider problem (1)-(3) under standard conditions for the functions aij (x, t)
and some conditions for the function a (t, x).

We formulate on assumptions in section 2. First a priori estimations for solutions
you are given in Section 3. We assume following regularity condition on the boundary
∂Ω of the set Ω. There exist positive numbers χ,R0, such that for an arbitrary
point x ∈ ∂Ω the inequality meas {B (x,R) \Ω} ≥ χRn holds, where 0 < R ≤ R0

and B (x,R) is a ball of radius R with center x.
Let the coefficients from (1)-(3) satisfy following assumptions. ‖aij (x, t)‖ a real

symmetrical matrix and for any (x, t) ∈ QT and ξ ∈ Rn the following inequality are
true

γω (x) |ξ|2 ≤
n∑
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aij (x, t) ξiξj ≤ γ−1ω (x) |ξ|2 , (4)


