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N∑

i=1

∣∣∣∣
∂u
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∫

Ak,R

(|u|α + 1)dx+ a

∫
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N∑

i=1

∣∣∣∣
∂u

∂xi
−
∂(ηw)

∂xi

∣∣∣∣
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∫

Ak,R

(|u − ηw|α + 1)dx. (2.3);PHa (2.3) {2+5U�	wYÆ�*5
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∫
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∣∣∣∣
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∂xi
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∣∣∣∣
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]
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∂xi

∣∣∣∣
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+Cq2q−1a

∫
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N∑
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∣∣∣∣
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(1 − σ)R

∣∣∣∣
qi

dx. (2.4)
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∫

Ak,R

|u|αdx+ b

∫

Ak,R

|u− ηw|αdx+ 2bmesAk,R

≤ (2α−1 + 1)b

∫

Ak,R

|u|αdx+ (2b+ 2α−1kα))mesAk,R. (2.5)i (2.4) } (2.5) $* (2.3) '&
∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
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dx ≤ (2α−1 + 1)b

∫
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|u|αdx+ (2b+ 2α−1kα)mesAk,R

+2q−1a

∫
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N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
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+Cq2q−1a

∫

Ak,R\Ak,σR

N∑

i=1

∣∣∣∣
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(1 − σ)R

∣∣∣∣
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dx. (2.6)x [4,5] ��+ u ∈W 1,p(BR), |suppu| ≤ 1
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( ∫
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up
∗

dx
)p/p∗

≤ c1(N, p)

∫
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|Du|pdx.0
ũ =




u, x ∈ Ak,R,

0, x ∈ Ω \Ak,R.xe0� p ≤ α < p∗, t!�% |suppũ|BR | ≤
1
2 |BR| 2�

∫

Ak,R

|u|αdx =

∫

BR

|ũ|αdx ≤ ‖ũ‖α−pp∗ |BR|
1−α/p∗

( ∫

BR

|ũ|p
∗

dx
)p/p∗

≤ c1‖ũ‖
α−p
p∗ |BR|

1−α/p∗
∫

BR

|Dũ|pdx

≤ c1‖ũ‖
α−p
p∗ |BR|

1−α/p∗ max{1, 2p/2−1}

∫

BR

N∑

i=1

∣∣∣∣
∂ũ

∂xi

∣∣∣∣
qi

dx

= c1‖ũ‖
α−p
p∗ |BR|

1−α/p∗ max{1, 2p/2−1}

∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx.
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1

2(2α−1 + 1)b
.Q$
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∗

|Ak| ≤ ‖ũ‖p
∗

p∗,Ω,|7�#��> k̂ > 0, 4'4Ay( k > k̂ y |Ak| ≤
1
2

∣∣BT/2
∣∣. 4�[ k 
y |suppũ| <

1
2 |BT/2|, |7+ T/2 ≤ R ≤ T , �

∫

Ak,R

uαdx ≤
1

2(2α−1 + 1)b

∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx. (2.7)�jx (2.6) R (2.7) '&
∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx ≤ 2qa

∫

Ak,R\Ak,σR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx+ Cq2qa

∫

Ak,R\Ak,σR

N∑

i=1

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
qi

dx

+(4b+ (2k)α)mesAk,R. (2.8)R�0 T/2 ≤ τR ≤ σR < tR ≤ R ≤ T , |7
∫

Ak,τR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx ≤ 2qa

∫

Ak,R\Ak,τR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx+ Cq2qa

∫

Ak,R\Ak,τR

N∑

i=1

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
qi

dx

+(4b+ (2k)α)mesAk,R. (2.9)��d/ 2qa �o�2'
∫

Ak,τR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx ≤
2qa

2qa+ 1

∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx+
Cq2qa

2qa+ 1

∫

Ak,R

N∑

i=1

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
qi

dx

+
4b+ (2k)α

2qa+ 1
mesAk,R. (2.10)vwu� 1.2 '

∫

Ak,τR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx ≤ c

{
2qa

2qa+ 1

∫

Ak,R

N∑

i=1

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
qi

dx+
4b+ (2k)α

2qa+ 1
mesAk,R

}

≤ γ1

[∫

Ak,R

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
q̄∗

dx+ mesAk,R

]
, (2.11)�� c Æn�| q R a. �j�xu� 1.1, u(x) /yq�tI −u 78P

F̃ (v; Ω) =

∫

Ω

f̃(x, v,Dv)dx,(\Y��� f̃(x, v, p) = f(x,−v,−p) ��Ej(��Dh (1.4), �*5 (2.11) 4 u W�
−u (����j −u /yq�0� 2.1 	��
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3 /HPK,$':!7Æl	�DWr_:� (1.2) ,o(y�yq_�0 A(x, u, ξ) : Ω ×R×Rn → Rn I��mGDh (1.5) R (1.6) ( CarathéodoryP>�(N 3.1 P> u ∈ W
1,(qi)
loc (Ω) �I:� (1.2) (,o�+4�mP> ψ ∈ W 1,(qi)(Ω),

suppψ ⊂⊂ Ω, y ∫

suppψ
〈A(x, u,Du), Dψ〉dx = 0. (3.1)(= 3.1 ���(e0 (1.5) R (1.6) O�+ u ∈W

1,(qi)
loc (Ω) I (1.2) (y�o��B�

Ω �7y�yq(�Y xu� 1.1, Æb	� u R −u ��[=Ha (1.7). 0 BR ⊂⊂ Ω R 0 < σ < 1 &pI0�# w = max{u− k, 0}. 
� ψ = ηw I:� (3.1) �(9iP>���k3P> η ��Dh (2.2). x0q 3.1 '
∫

Ak,R

〈A(x, u,Du), ηDw〉dx = −

∫

Ak,R

〈A(x, u,Du), wDη〉dx. (3.2)xe0 (1.5) R (1.6) '&
m0

∫

Ak,σR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx

≤ b0

∫

Ak,R

(|u|α1 + 1)dx+m1

∫

Ak,R

N∑

i=1

(
1 +

N∑

j=1

∣∣∣∣
∂u

∂xj

∣∣∣∣
qj )1/q′i

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣ dx

+b1N

∫

Ak,R

|u|α2

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣ dx. (3.3)x Hölder �*5R Young �*5'
m0

∫

Ak,σR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx

≤ b0

∫

Ak,R

(|u|α1 + 1)dx+m1Nε

∫

Ak,R

(
1 +

N∑

j=1

∣∣∣∣
∂u

∂xj

∣∣∣∣
qj )

dx

+m1

N∑

i=1

C(ε, qi)

∫

Ak,R

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
qi

dx+ b1Nε

∫

Ak,R

|u|α2q̄
∗
′

dx

+b1NC(ε, q̄∗)

∫

Ak,R

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
q̄∗

dx

≤ m1Nε

∫

Ak,R

N∑

j=1

∣∣∣∣
∂u

∂xj

∣∣∣∣
qj

dx+ (m1C(ε, q1, · · · , qN ) + b1NC(ε, q̄∗
′

))

∫

Ak,R

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
q̄∗

dx

+b0

∫

Ak,R

|u|α1dx+ b1Nε

∫

Ak,R

|u|α2q̄
∗
′

dx+ (b0 +m1Nε)mesAk,R. (3.4)tI p ≤ α1 < p∗, p/q̄∗
′

≤ α2 < p∗/q̄∗
′

, Aox0� 2.1 	��Ej(:6�'�% R �=Y2�
b0

∫

Ak,R

|u|α1dx+ b1Nε

∫

Ak,R

|u|α2q̄
∗
′

dx ≤
m0

2

∫

Ak,R

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx, (3.5)
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∫

Ak,τR

N∑

i=1

∣∣∣∣
∂u

∂xi

∣∣∣∣
qi

dx ≤ C

[∫

Ak,R

∣∣∣∣
u− k

(1 − σ)R

∣∣∣∣
q̄∗

dx+ mesAk,R

]
. (3.6)xu� 2.1, u /yq�tI −u I div Ã(x, u,Du) = 0, (,o��� Ã(x, s, ξ) = A(x,−s,−ξ) ��Ej(Dh (1.5) R (1.6), i u W� −u 2�*5 (3.6) (����j −u /yq�0� 3.1 	��" ; C E
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Local Boundedness Results Related to Anisotropic Functionals

and Anisotropic Equations
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2Hebei Privincial Center of Mathematics, Shijiazhuang 050016;
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Abstract: Local boundedness results for minima of the anisotropic functional

I(u; Ω) =

∫

Ω

f(x, u,Du)dx, u ∈W
1,(qi)
loc (Ω),

and weak solutions of the anisotropic equation

div A(x, u,Du) = 0, u ∈W
1,(qi)
loc (Ω),

are proved, which can be regarded as generalizations of the classical results.

Key words: Local boundedness; anisotropic functional; anisotropic equation.
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