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EMBEDDING THEOREMS

Abstract

Sobolev and Poincare type weight spaces containing different weight functions
each derivative ∂u/∂xi are proved

The paper is devoted to stydying weight variants of Sobolev Poincare classic in-
equalities containing different weight functions in front of each derivative
∂u

∂xi
(i = 1, 2, ..., n). Such inequalities may be useful while investigating regularity of

weak solutions of degeranating elliptic equations of the form

∂

∂xi

(
aij (x)

∂u

∂xj

)
= 0,

where A = ‖aij (x)‖ is a symmetric matrix such that ∃µ ∈ (0, 1] for ∀ξ ∈ En;

µ
n∑
i=1

ωi (x) ξ2i ≤ Aξ · ξ ≤ µ−1
n∑
i=1

ωi (x) ξ2i

when they are studied by a general scheme (see. f.i. [1, 2, 3]). This case has been
studied relatively little in comparison with the case of equal weights

(
ωi (x) ≡ ω

(
x
)

;
i = 1, 2, ..., n

)
that are mentioned for example in [4, theorem 5].

Let En be n - dimensional Euclidean space of points x = (x1, x2, ..., xn), n ≥ 1.
Suppose that the vector σ = (σ1, σ2, ..., σn) has positive components. Introduce
quasimetric in En by the formula

ρ (x, y) = max
1≤i≤n

{
|xi − yi|1/σi

}
, x, y ∈ En.

Assume ρ (x) = ρ (x, 0), |x|σ =
n∑
i=1

|x|1/σi . Let QxR = {y ∈ En : ρ (x, y) < R}

be a quasiphere with a center at the point x of radius R in a quasimetric ρ.
By lj (Q) we denote the length of the j-th rib of a quasihere Q, i.e. lj (Q) =
sup {|xj − yj | : x, y ∈ Q}, j = 1, 2, ..., n. |E| denotes Lebesgue measure of the set
E ⊂ En. For an integrable function f and a set E we accept the denotation:

f (E) =
∫
E

f (x) dx;
∮
E

f (x) dx =
1
|E|

∫
E

f (x) dx.

By Lp,ν (D) we denote a space of measurable functions f : D → R with finite
norm

‖f‖Dp,ν =

∫
D

|f (x)|p ν (x) dx

1/p

; ‖f‖p,D = ‖f‖Dp,1 , p ≥ 1.




