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ON BEHAVIOR OF SOLUTIONS OF HIGNER
ORDER DEGENERATE ELLIPTIC EQUATIONS

Abstract
Behavior of solutions of higher order elliptic equations is studied.

The goal of the paper is to study behavior of solutions of the Direchlet problem for
degenerate divergent quasi-linear elliptic equations in the vicinity of the boundary.

For linear elliptic and parabolic equations the questions on behavior of solutions
near the boundary were studied in the papers of O.A. Oleinik and his followers
[1] − [2] . For quasilinear equations, similar results were obtained in the papers of
A.F. Tedeev, A.E. Shishkov [3], T.S. Gadjiev [4]. Behavior of solutions in the vicinity
of a boundary point for elliptic equations of second order was studied in the papers
of V.G. Mazya and G.M. Verzhbinskii as well, where a wide reference was cited.
S. Bonafade [5] and others studied quality properties of solutions for degenerate
equations.

We obtained some estimations that are analogies of Saint-Venant’s principle
known in theory of elasticity. By means of these estimations we obtained estimations
on behavior of solutions and their derivatives in bounded domains up to boundary.

In the bounded domain Ω ⊂ Rn n ≥ 2, consider a generalized solution from the

Sobolev space
◦
W

m

p,ω (Ω) of the Dirichlet problem for the equation∑
|α|=m

(−1)|α|DαAα (x, u,∇u, ...,∇mu) =
∑
|α|≤m

(−1)|α|DαFα (x) , (1)

where Dα =
∂|α|

∂xα1
1 ∂xα2

2 ...∂xαnn
, |α| = α1 + α2 + ...+ αn,m ≥ 1.

Assume that the coefficients Aα (x, ξ) are measurable with respect to x ∈ Ω,
continuous with respect to ξ ∈ RM (M is the number of different multi-indices of
length no more than m) and satisfy the conditions∑

|α|=m

Aα (x, ξ) ξmα ≥ ω (x) |ξm|
p − c1ω (x)

m−1∑
i=1

|ξi|
p − f1 (x)

|Aα (x, ξ)| ≤ c2ω (x)
m∑
i=0

∣∣ξi∣∣p−1 − f2 (x) , (2)

where ξ =
(
ξ0, ..., ξm

)
, ξi =

(
ξiα
)
, |α| = i, c1, c2 > 0, p > 1,

f1 (x) ∈ L p
p−1

,loc (Ω) , f2 (x) ∈ L1,loc (Ω)Fα ∈ L p
p−1

,loc (Ω) .

Assume that ω (x) , x ∈ Ω is a measurable non negative function satisfying the
conditions: ω ∈ L1,loc (Ω), and for any ρ > 0 and some

σ > 1
∫
Ωρ

ω−1/(σ−1)dx <∞, ess sup
x∈Ωρ

ω (x) ≤ c3ρ
n(σ−1)

∫
Ωρ

ω
− 1

(σ−1)dx


1−σ

. (3)




