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ON STRONG SOLVABILITY OF DIRICHLET
PROBLEM FOR NON-UNIFORMLY DEGENERATE

ELLIPTIC EQUATIONS OF SECOND ORDER

Abstract

The Dirichlet problem is considered for non-uniformly degenerate second
order elliptic equations of divergent structure. The basic coercive inequality
is proved and the conditions under which this problem is strongly solvable in
Sobolevs anisotropic weight space are found.

Introduction. Let D be a bounded domain of n - dimensional Euclidean space
En, n ≥ 3, ∂D be its boundary, moreover ∂D ⊂ C2 and 0 ∈ D. In D consider the
Dirichlet problem

Lu =
n∑

i,j=1

aij (x)
∂2u

∂xi∂xj
= f (x) , (1)

u|∂D = 0, (2)

where ‖aij (x)‖ is a real symmetric matrix with elements measurable in D, and for
all x ∈ D, ζ ∈ En the condition

µ

n∑
i=1

λi (x) ζ2
i ≤

n∑
i,j=1

aij (x) ζiζj ≤ µ−1
n∑

i=1

λi (x) ζ2
i (3)

be fulfilled.

Here µ ∈ (0, 1] is a constant, the functions λi (x) = gi (ρ (x)) ρ (x) =
n∑

i=1

ωi (|xi|),

gi (t)
(

ω−1
i (t)
t

)2

, i = 1, ..., n. For the functions ωi (t), i = 1, ..., n we’ll assume that

the following conditions are satisfied: ωi (t) are continuous and strongly monotoni-
cally increasing on [0, d] functions (diamD = d), ωi (0) = 0, ω−1

i (t) are the functions
inverse to ωi (t) , and furthermore

C1ωi (t) ≤ ωi (2t) ≤ C2ωi (t) ; t > 0 (4)

for some C1 > 0 and C2 > 0, moreover, the constants C1 and C2 are independent

of t. The function
ωi (t)

t
decreases in t > 0. There exists the numbers q > n,

1 < p < ∞ such that

d∫
0

(
ωi (t)

t

) 2q
q−n

dt < ∞,

d∫
0

(
ωi (t)

t

)p

dt < ∞ (5)

For the coefficients of equations (1) we suppose the following condition

ãij (x) =
aij (x)√

λi (x) · λj (x)
∈ C

(
D
)
, (i, j = 1, ..., n) . (6)




