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Abstract

In the paper [1] “Boundary regularity of minimizers of p(x)-energy functionals”, some modifications are needed.

1. The exponent py = p>(2R) in the statement of Theorem 2.6 should be p;(p). According to this correction, we should modify
the proof of Theorem 3.2.

2. In Theorem 1.1, the domain €2 is assumed to have the Lipschitz boundary 2. However, we need to assume that d<2 is in the
class C.

© 2017 L'Association Publications de I'Institut Henri Poincaré. Published by Elsevier B.V. All rights reserved.
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In the study of regularity for minimizers of p(x) energy functionals, in paper [1], we used the following well-known
Lemma:

Lemma 0.1. Let f : [0, 00) — [0, 00) be a non-negative and non-decreasing function satisfying

fp) < A[(%)a n s]f(R) + BRP

for some A, B, &, o, B> 0, with o > f and for all 0 < p < R < Ro, where Ry > 0 is given. Then there exist
constants go and C such that if € < 9, we have
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P\ B
for=c|(%) rR+8o"].
forall0 < p <R <Ry.

In the final step of the proof of Theorem 2.6, we obtain the estimate

/ |Dv|P2dx

B (o)
PN\ —ms
50[(E) +k+R° m] f |Dv|P2dx
B+(2R)
p2/$
+c(k‘*P2+1)Rm*P2m/S( / (1+|Dh|2)s/2dx) o (1)
B+(2R)

We applied Lemma 0.1 and got the assertion of the theorem. But, in the left hand side of (1) there is the exponent
p2 = p2(2R) = supg,, p(x): namely we observe that the quantity of the left hand side depends not only on p but also
on R.

According to this, in the estimate (2.16) of [1, Theorem 2.6], the exponent p>(2R) on the left-hand side should be
replaced by p2(p). More precisely, we state and prove Theorem 2.6 as follows:

Theorem 2.6. Assume that p(x) satisfies (1.9) Let R > 0 be sufficiently small so that

1)
(1 + 5) P22R) < (1 +8)p1 (2R). (2.15)

Let ve WHPW (BT (R), R") a local minimizer of Dp(x) in the class
{(weWhP® . yw=h onT(R)},

where h is a given boundary data in the class W' (BT (R), R"), s > (1 + 8) p». Assume that Dy (v) < K for some
positive constant K. Then, for any € € (0, mp2(2R)/s), we have

[ |Dv|p2(p)dx

B*(p)

m—e
fco[(%) / | Dv|P22R) g x

B*(R)

@R)/s
+ pm—m[’2(2R)/S< / (1 + |Dh|2)5/2dx)p2 Ail- (216)
B+(2R)

Proof. We can proceed as in the proof in [1] and get (1). From (1), it is easy to see that

/ (1 + D202y

BT (p)
m
=c[(R) +rre] / (1+|Du)P2R 2
B+ (2R)
(k! TP OB g R @R / (1 4+ | DhDY dx)m@m/s

B+(2R)

Now we can apply Lemma 0.1, and get the assertion. O
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According to the above modification of Theorem 2.6, we must modify the proof of Theorem 3.2 as follows.

Proof of Theorem 3.2. Until (3.13), no change is necessary. (3.13) must be modified as
m—p
/ (1+1Dv)P 0 dx < e[ (%) / (1+ | Du) @R 24y
Bf By
P2(2R)/s
+ pn R ( / (1+ D) 2ax) = (3.13)
BJx
We can estimate the integral of the first term of the right-hand side of (3.13) exactly as in [1] to get
/(1 + | Dv|[>)P2CR2 g«
B
< CR—mwl(ZR) / (1 + |DM|2)p2(2R)/2dx
B
+ cR”’“‘“”)Pz(ZRV”( f (1+ |Dh?)* 2dx>

+
BZR

(1+8)p22R) /s

So, we can proceed as in [1] and obtain the following modified (3.16)

/(1 + | Du|})P2) 2 gy
B

m—p — ~
<K (%) / (14 |DuP)P2CR2 gy 4 Ky pn=mP22R/s R () (3.16)
B3y
for some positive constants K and K>, where p, = (1 +8) p2(2R).
For the estimates on f B |Du — Dv|P2(2R)dx, no modification is necessary. Proceeding as [1], we arrive at the

following modified (3.29)

/(1 + |Du|2)p2(")/2dx
B
m=B o ams | A A 2\ pa(r)/2
=K[(8)" T+ dg + ] [ (4 1DuP)O dx
B

+ Kal[l + 777 4 o 4 aglrmI=P2O K (), (3.29)

for some constants K3 and Kj4.

In the following step (iteration procedure), we must proceed carefully, since some of p,’s must be p>(trr) and the
others p;(r). For T € (0, 1) which will be specified later, put p = 77 in the above estimate and multiply both sides by
(tr)P2()—™ then we have

(-L'r)pZ(r)*m /(1 + |Du|2)p2(rr)/2dx
B,
< K3[-L—P2(V)—.5 + P2 —m o—ms + ,[pZ(r)—m(;)G + _L_pz(r)_md)g]
X rPZ(F)—m f(l 4 |Du|2)p2(r)/2dx

B
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+ K4[-,;[’2(r)—m + g h2(r)—m o—ms 4 sz(r)—md)G + .[Pz(r)—mé)g]
x ,.pz(r)—mﬁz/SIQ(h)_ (3.30)

On the other hand, by virtue of the minimality of # and the reverse Holder inequality ([1, Proposition 2.2]),
S5+ |Du|P2"dx is bounded from above by a constant M depending only on the functional and the boundary
Br(r)
condition. So, we can see that

1/pa(zr)y p2(r)
W(x, 7r)P2") = {tr((rr)fm /(1 + |Du|2)P2(")/2dx> ? } ?

By
- {”<(”)7m /(1 + |Du|2)P2(rr)/2dx>1/[’2(r)
Byr
2~ R0 pa(r)
X ((tr)*m /(1 + |Du|2)P2(‘[r)/2) RG] dx}
Brr

< (M) (xr)"" 1 OP0) (P2 / (1+ | Du)P R dx,
By,

where c(M) is a positive constant depending on M. Here, we used the assumptions that p(x) > 1 and that 7,r < 1.
Using the boundedness of @1 e obtain

W(xg, .E,,)Pz(r) < C*t*mwl(r)pz(")(Tr)Pz(r)*m /(1 + |Du|2)p2(”)/2dx
By

for some positive constant C*.
Now, combining the above inequality with (3.30), we obtain the following estimate instead of [1, (3.31)].

W(xy, rr)P2")
< K3CHpmerOnO 020 4 pp2()=m {o—m
+ &6 (Wxr, )2+ r2 DK (1)) + @e () }] x Wixy, 1))
+ sz(r)—mrpz(r)—mﬁz/sc(g’ G,p.h)
= K3C* P20 =Bman(Opa[ ] 4 B {o—ms
+ a6 (W, r)? + 2K (1)) + dog () }] x Wy, P2
+ 2O =me 2O =mP2/s O (g G p, h), (3.31)

where C(g, G, p, h) is a positive constant depending only on g*#(x), G; (), p(x) and h(x). The main difference
between [1, (3.31)] and the above (3.31) is the appearance of —mw;(r)p2(r) at the exponent of . However, by
choosing r > 0 sufficiently small, we can assume that w(r) is as small as we like. So, we can proceed slightly
modifying the corresponding part of [1].

From (3.31), we obtain

W(xy, tr)
— Ks‘[l_(ﬁ/pz(r))_mw'(r)[l +T(ﬁ—m)/,vz(r){r(U—mS)/Pz(V)
+ c?)gpz(r) (\Il(.XI, r)2 + r2(l—t]/s)K(h)2q) + C’(‘);/fn(")(r)}] % \II(.Xl, r)
+ gl=m/p2pl=mals ¢y (g, G, p, h), (3.32)

where K5 depends only on K3, C*, p2(r), and we are putting g = 1+ 8, Co(g, G, p,h) =C(g, G, p, )L/ pa)
Since0< B <1,m>2,y1 <pa(r) <yy,and T < 1, we have

B=m)/p2(r) < L (B=m)/n1 (3.33)
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Without loss of generality we can assume that 0 <7 < 1, so we see that

po—md)/pa(r) < r(U—mfs)/Vz, (.L.r)l—(ﬂ/m(r)) < (‘L’r)l_(ﬂ/yl). (3.34)

In the following, since we consider the case that wg and w, are sufficiently small, we can assume that wg, wg < 1.
So, we have

é‘)lG/pZ(r) Sé‘)lG/VZ’ é\);/pZ(r) Sasgl/]/z‘ (3‘35)

Now, let us take r > 0 so small that 2mw;(r) < 1 — (8/y1), then we have
1= B/ p2()=men (r) < L (1=B/y)/2

For the sake of simplicity, let us put

1 B - N - A1
Ui = —(1 — —) oG = a)G/Vz, @Dg = a)g/yz,

2 Vi
and let uo be a positive constant such that
. mq
2 < win 11—
s

Then, from (3.32), assuming W(r) < 1, we get
W(x, 7r) < K5t [1 4+ B=m/n {r(ff*mts)/)/z
+ a6 (Vxr, r) + r2 K (h)) + @} W(xy, r)
+ ¢l=m/rpi2 (g, G, p, h). (3.36)

Now, we can proceed exactly as in [1] to get the assertion, mentioning that in (3.38) (B—m)n r(()a—ma)/yz is a typo
and should be 7 (#=m/7 ré”*mts)/yz_ -

Finally, we mention also that in the proof of [1, Theorem 1.1, p. 475] the transformation that straighten partly
the boundary 92 should be C'-map. Since the coefficients of the integrand must be continuous, the Jacobian of
the transformation must be continuous, and therefore the transformation should be of class C!. Consequently, in the
statement of [ 1, Theorem 1.1] the boundary €2 should be assumed to be of class cl.
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