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Weighted estimates for nonhomogeneous quasilinear equations
with discontinuous coefficients

NGUYEN CONG PHUC

Abstract. We obtain local and global W1, q estimates on weighted Lebesgue
spaces with certain Muckenhoupt weights for solutions to a nonhomogeneous p-
Laplace type equation with VMO coefficients in a C1 domain. These estimates
can be viewed as weighted norm inequalities for certain nonlinear singular opera-
tors (without any explicit kernel) arising from the p-Laplacian, and are applicable
to a quasilinear Riccati type equation.

Mathematics Subject Classification (2010): 35R05 (primary); 35J92, 42B37,
35J15, 35J25, 42B25, 42B99 (secondary).

1. Introduction

In this paper we are concerned with local and global estimates for gradients of
solutions to a nonhomogeneous quasilinear equation on certain weighted Lebesgue
spaces. Given 1 < p < +∞ and a bounded domain � ⊂ Rn , n ≥ 2, the equation
under our consideration takes the form:{

div[(A∇u · ∇u) p−2
2 A∇u] = div �F in �,

u = 0 on ∂�,
(1.1)

where A = {Ai j (x)}n×n is a symmetric matrix with measurable coefficients satis-
fying the ellipticity condition

�−1|ξ |2 ≤ A(x)ξ · ξ ≤ �|ξ |2
for some constant � > 0, almost every x ∈ �, and all ξ ∈ Rn .

All solutions u to (1.1) are understood in the weak sense, i.e., u ∈ W 1, p
0 (�)

and ∫
�

(A∇u · ∇u) p−2
2 A∇u · ∇ϕdx =

∫
�

�F · ∇ϕdx

for all test functions ϕ ∈ C∞
0 (�).
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