
ERRATA: H2 REGULARITY FOR THE p(x)−LAPLACIAN

IN TWO-DIMENSIONAL CONVEX DOMAINS

LEANDRO M. DEL PEZZO AND SANDRA MARTÍNEZ

The statements of Theorem 2.4, Lemma 4.1 and Remark 5.1 (3) in [1] are
incorrect, the correct statements are the following. Also for the Lemma 4.1,
we need to change the proof.

Theorem 1 (The correct statement of Theorem 2.4 in [1]). Let Ω be a
Lipschitz domain. Let p : Ω→ [1, p2] and p be a log-Hölder continuous with

p2 < N . Then the embedding W 1,p(·)(Ω) ↪→ Lp∗(·)(Ω) is continuous.

Proof. See [2, Corollary 8.3.2]. �

Lemma 2 (The correct statement of Lemma 4.1 in [1]). Let Ω be a Lipschitz

domain, p : Ω→ [1,+∞) be a log−Hölder function, f ∈ Lq(·)(Ω) with q(x) ≥
q1 > (p∗1)′, g ∈W 1,p(·)(Ω), ε ≥ 0 and uε be the weak solution of

(1)

{
−div

(
(ε + |∇u|2)

p(x)−2
2 ∇u

)
= f in Ω,

u = g on ∂Ω,

then

‖∇uε‖Lp(·)(Ω) ≤ C

where C is a constant depending only on ‖g‖W 1,p(·)(Ω), ‖f‖Lq(·)(Ω), |Ω|, the
Lipschitz constant of Ω and p1 but not on ε.

Proof. Let

J(v) :=

∫
Ω

1

p(x)
(|∇v|2 + ε)

p(x)/2 dx,

By the convexity of J and using (1) we have that,

J(uε) ≤ J(g)−
∫

Ω
(|∇uε|2 + ε)(p(x)−2)/2∇uε(∇g −∇uε) dx

= J(g)−
(∫

Ω
f(g − uε) dx

)
.
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Using Hölder inequality, that q′(x) ≤ q′1 < p∗1, W 1,p1(Ω) ↪→ Lq′1(Ω) con-
tinuously and Poincare inequality, we have that

J(uε) ≤
(
J(g) + 2‖f‖Lq(·)(Ω)‖uε − g‖Lq′(·)(Ω)

)
≤
(
J(g) + C‖f‖Lq(·)(Ω)‖uε − g‖

Lq′1 (Ω)

)
≤
(
J(g) + C‖f‖Lq(·)(Ω)‖∇uε −∇g‖Lp1 (Ω)

)
≤ C

(
1 + ‖f‖Lq(·)(Ω)‖∇uε −∇g‖Lp(·)(Ω)

)
where the constant C = C(‖g‖W 1,p(·)(Ω), ‖f‖Lq(·)(Ω), |Ω|,Lip(Ω), p1).

Thus we have that there exist a constant independent of ε such that,∫
Ω
|∇uε|p(x) dx ≤ C(1 + ‖∇uε‖Lp(·)(Ω)),

and using the properties of the Lp(·)(Ω)−norms this means that

‖∇uε‖mLp(·)(Ω)
≤ C(1 + ‖∇uε‖Lp(·)(Ω)),

for some m > 1. Therefore ‖∇uε‖Lp(·)(Ω) is bounded independent of ε. �

Remark 3 (The correct statement of Remark 5.1 (3) in [1]). Let Ω be a
convex set. Then, there exists a sequence {Ωm}m∈N of convex subset of Ω
with C2 boundary such that Ωm ⊂ Ωm+1 for any m ∈ N and |Ω \ Ωm| → 0.

By Remark 5.1 (2) in [1] and by the classical Sobolev embedding theorem,
we have that for r > 1 there exists a constant C independent of m such that

‖v‖Lq(Ωm) ≤ C‖v‖W 1,r(Ωm) ∀v ∈W 1,r(Ωm),

for any q < r∗ and m ∈ N.

Remark 4. Observe that the assumption q(x) ≥ q1 > 2 in [1, Theorem 1.1
and Theorem 1.2], implies that q(x) ≥ q1 > (p∗1)′, since (p∗1)′ < 2 when
N = 2. Therefore, Lemma 2 can be applied in both theorems. Also observe
that [1, Theorem 2.4] was only use in [1, Lemma 4.1 and Remark 5.1 (3)].
With these changes, now the statements are correct.
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