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A(x, ξ) = 〈G−1(x)ξ, ξ〉
n−1

2 G−1(x)ξ,�7
1

β(x)
|ξ|2 ≤ 〈G−1(x)ξ, ξ〉 ≤

1

α(x)
|ξ|2.+��Z� A : Ω × Rn → Rn 'C

(i) *8~_~
 〈A(x, ξ), ξ〉 ≥ 1
β(x)n/2 |ξ|

n;

(ii) �7)�_~
 |A(x, ξ)| ≤ 1
α(x)n/2 |ξ|

n−1;

(iii) 4&~_~
 A(x, λξ) = |λ|n−2λA(x, ξ), ∀λ ∈ R.e!��'C_~ (5) 3 Beltrami D�D (2) D�I�`U3D*8~����AÆ�`U�{�i)�2e) L∞(Ω) �{ (Grand L∞ space).

L∞)(Ω) =

{

τ(x) : sup
0<ε≤1

(

ε

∫

Ω

|τ(x)|1/εdx

)ε

<∞

}

.
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M > 0, O1 |τ(x)| ≤M , a.e. Ω. �R

sup
0<ε≤1

(

ε

∫

Ω

|τ(x)|1/εdx

)ε

≤M sup
0<ε≤1

εε|Ω|ε ≤M max{1, |Ω|} <∞.3&�� τ(x) ∈ L∞)(Ω), ;�
‖τ(x)‖L∞) = sup

0<ε≤1

(

ε

∫

Ω

|τ(x)|1/εdx

)ε

,n0 ‖τ(x)‖L∞) eCU�
(I) ‖τ‖L∞) ≥ 0, ‖τ‖L∞) = 0 ⇔ τ = 0 p<�
(II) ‖γ + τ‖L∞) ≤ ‖γ‖L∞) + ‖τ‖L∞) .l � Minkowski �6P�1/

‖γ + τ‖L∞) = sup
0<ε<1

(

ε

∫

Ω

|γ + τ |1/εdx

)ε

≤ sup
0<γ<1

εε

[(
∫

Ω

|γ|1/εdx

)ε

+

(
∫

Ω

|τ |1/εdx

)ε]

≤ ‖γ‖L∞) + ‖τ‖L∞) .

(III) ‖λτ(x)‖L∞) = |λ|‖τ(x)‖L∞) , ∀λ ∈ R p<��R� L∞)(Ω) �e B∗ �{ (LCr~�{). L∞)(Ω) �{o�3\~8��gJu�/�'%�o 4 �A L∞)(Ω) �{3Yu�A�) Lp(Ω) �{ Lp)(Ω, θ), ℄�[�'C
u ∈

⋂

1≤s<p

Ls(Ω)7
Lp(u; ε, θ) =

[

εθ −

∫

Ω

|u|p−εdx

]1/(p−ε)

<∞, 0 ≤ θ ≤ 1, 0 < ε ≤ p− 13`UD��3CU�
‖u‖p,θ) = sup

0<ε≤p−1
Lp(u; ε, θ)U#� Sobolev �{ W 1,p(Ω) %CU

‖ · ‖p + ‖ ▽ ·‖p,θ)2n3�n�{�e) Sobolev�{�xeW 1,p)(Ω; θ). �R�C u ∈W 1,p)(Ω, θ), 0 ≤ θ < 1,&
lim
ε→0

ε

∫

Ω

| ▽ u|p−εdx = 0.n+�� Leray-Lions D� (A - 8bD�)

divA(x,▽u(x)) = 0. (7)
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(% 1 < p < ∞,

0 < γ(x) ≤ τ(x) <∞, a.e.Ω, O1
1) 〈A(x, ξ), ξ〉 ≥ γ(x)|ξ|p;

2) |A(x, ξ)| ≤ τ(x)|ξ|p−1;Pi 3[5] � u ∈ W 1,r(Ω), max{1, p − 1} < r < p e (7) P3gD��C�[�3
ϕ ∈ C∞

0 (Ω), �
∫

Ω

〈A(x,▽u(x)),▽ϕ(x)〉dx = 0.P[ 1 K γ(x) > 0, a.e. Ω, τ(x) ∈ L∞)(Ω). C u ∈ W 1,p)(Ω, θ), 0 ≤ θ < 1, e (7) P3gD��& u % Ω 9D*8�l �>�9 B ⊂ Ω u ∀0 < ε < 1, K
ψ = (u −M)+ − (m− u)+ ∈W

1,p−ε
0 (B),&

▽ψ =







0, - m ≤ u(x) ≤M,

▽u(x), K&���%te E ⊂ B G .; Hodge I� (}gq [5])

| ▽ ψ|−(p−ε)ε ▽ ψ = ▽ϕ+ h,&�
‖h‖ p−ε

1−(p−ε)ε
≤ C(p− ε)ε‖ ▽ ψ‖

1−(p−ε)ε
p−ε .�R��gD�3;�1/

∫

E

〈A(x,▽u), | ▽ u|−(p−ε)ε ▽ u〉dx =

∫

E

〈A(x,▽u), h〉dx.� Hölder �6P����_~ 1) � 2) 1/
∫

E

γ(x)| ▽ u|p−(p−ε)εdx

≤

∫

E

τ(x)| ▽ u|p−1|h|dx ≤ ‖τ(x)‖ p−ε
(p−1−ε)ε

‖ ▽ u‖p−1
p−ε‖h‖ p−ε

1−(p−ε)ε

≤ C(p− ε)ε‖τ‖ p−ε
(p−1−ε)ε

‖ ▽ u‖
p−(p−ε)ε
p−ε

≤ C(p− ε)

(

ε

∫

E

|τ(x)|
p−ε

(p−1−ε)ε dx

)

(p−1−ε)ε
p−ε

(

ε

∫

E

| ▽ u|p−εdx

)

p−(p−ε)ε
p−ε

.�� τ(x) ∈ L∞)(Ω), 1GP�?7ÆvsI- ε "IyM
=

(

p− ε

p− 1 − ε

)

(p−1−ε)ε
p−ε

(

(p− 1 − ε)ε

p− ε

∫

E

|τ(x)|
p−ε

(p−1−ε)ε dx

)

(p−1−ε)ε
p−ε

<∞.A�?7BvsI- ε → 0 M → 0. +��GP�?- ε → 0 M → 0, 'A ▽u(x) = 0, a.e.

E, +$_% B 9 ▽ψ = 0, v m ≤ u(x) ≤ M , a.e. B. �R (7) P3gD� u ∈ W 1,p)(Ω) %
Ω 9D*8�
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Weak Monotonicity for the Component Functions of

Weak Solutions of Beltrami System
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Abstract: A new class of function space is introduced. The weak monotonicity of very weak

solutions of A-harmonic equation is studied by using this function class. The weak monotonicity

for component functions of weak solutions of Beltrami system in space is derived.
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