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LOCAL GRADIENT ESTIMATES FOR THE

p(x)–LAPLACIAN ELLIPTIC EQUATIONS

FENGPING YAO

Abstract. In this paper we give a new and direct proof of local Lq estimates for the non-
homogeneous p(x) -Laplacian elliptic equation under some proper conditions on p(x) > 1 . We
prove that

|f|p(x) ∈ Lq
loc =⇒ |∇u|p(x) ∈ Lq

loc for any q � 1

for weak solutions of

div
(
|∇u|p(x)−2∇u

)
= div

(
|f|p(x)−2f

)
in Ω.

Mathematics subject classification (2010): 35J60, 35J70.
Keywords and phrases: Regularity, Lq , divergence, quasilinear, elliptic, p(x) -Laplacian.

RE F ER EN C ES

[1] E. ACERBI & G. MINGIONE, Regularity results for a stationary electro-rheologicaluids, Arch. Ra-
tion. Mech. Anal. bf 164, 3 (2002), 213–259.

[2] E. ACERBI & G. MINGIONE, Gradient estimates for the p(x) -Laplacean system, J. Reine Angew.
Math. bf 584 (2005), 117–148.

[3] S. BYUN & L. WANG, Elliptic equations with BMO coefficients in Reifenberg domains, Comm. Pure
Appl. Math. bf 57, 10 (2004), 1283–1310.

[4] S. BYUN & L. WANG, Quasilinear elliptic equations with BMO coefficients in Lipschitz domains,
Trans. Amer. Math. Soc. bf 359, 12 (2007), 5899–5913.
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