CORRIGENDUM TO “ON A QUASILINEAR ELLIPTIC
PROBLEM WITH CONVECTION TERM AND NONLINEAR
BOUNDARY CONDITION” [NONLINEAR ANAL. 187 (2019)

159-169]

SALVATORE A. MARANO AND PATRICK WINKERT

ABSTRACT. We correct the proof of Theorem 4.6 in “On a quasilinear elliptic
problem with convection term and nonlinear boundary condition” [Nonlinear
Anal. 187 (2019) 159-169].

Since inequality (4.13) in [1] is not true in general, the proof of Theorem 4.6 has
to be amended. Accordingly, we need to change condition (U1) while (U2) remains
the same. The assumptions read as follows.

(Ul) There exist ¢1,co, c3 € Ry such that ¢o > ¢3 and
(flz,8,8) — flx,t,8))(s—t) <ci|s—t]P Ve eQ, s, teR, £ € RV,
(g(x,8) — g(a,t)(s —t) < cals —t|P — 3]s — t|* Yo €09, s,t € R.

(U2) With appropriate p € LT,(Q), where 1 < r’ < p*, and ¢4 € Ry one has both
& f(z,8,€) — p(x) linear for every (z,s) € Q X R and

|f(x,5,6) — p(x)] < calé] in QxR xRY,
We can now formulate our uniqueness result.
Theorem 4.6. Let (H), (Ul), and (U2) be satisfied.
(a) If p:=2>q>1 and

max {cl7 - 63} T Y (4.7

¢ VAL,2,8

then (P,) admits a unique weak solution for every p > 0.
(b) If p> q =2, then (P,) possesses only one weak solution provided

max {cl, 62} <227?  qnd “ < min {,u, C‘S} . (4.8)

¢ V1,28 ¢

Proof. Fix > 0. Theorem 4.1 gives a weak solution u,, € Wh?(Q)NL>(2) of (P,,).
Suppose v, € WHP(Q) enjoys the same property. Using (3.7) with ¢ = u, — v,
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easily leads to

(Ap(up) — Ap(vp), upy — vp) + p(Ag(uy) — Ag(vp), up — vp)

+C/m(|uu\p72uu — |vulP"%0,) (uy — v,) do
= /Q(f(fvuua Vuy,) — f(@, v, Vu)) (uy — v,) do (4.9)
+ / (f(l’avu, Vuﬂ) - f(l'avm vvu))(“u - U/L) dz
Q

+ /8 (960 ,) = 9,0, (0, — 1) o

(a) Let p := 2 > ¢ > 1. By monotonocity of A, the left-hand side in (4.9) can
be estimated through

(Aa(uy) — Ag(vp), up — vu) + p{Ag(un) — Ag(vp), wp — vy)

+¢ (up —vp)(up —vy) do (4.10)
o0

> | V(uy, - Uu)”% + Clluy — ”u”%,aﬂ = |lu, — Uu”g,m

where || - ||¢c2 denotes the equivalent norm (2.1). As regards the right-hand side,
due to (U1), (U2), Holder’s inequality, and (3.14), we have

/Q (st V) — £, 030, V1)) (e — v,)

+ /Q(f(x,vu,Vu#) — fz, vy, Vo)) (u, — v,) da

+ /8 (9o 02) = gl 0.)) (s = 0,) do

<l ot [ (£ (5007 (G 00?)) <o Jar @

+ CQHUM - Uu”%,aﬂ - 03”“# — Uu

|§,a§z

Coy — C3
< max {01, C} [ty — ”u”g,z + C4/Q lup = vV (= vy)| da

Coy — C3 Cy
< (max{cl, c } + 3 B) ||u# — U}LH%,2~
1,2

14y

Gathering (4.9)—(4.11) together now yields

2 Cy — C3 Cy 2
||U;L - U;,LHQQ < (max {Cla C } + \/m) ||ult - UM”C,Qa

which implies u, = v, because of (4.7).



(b) Let p > g := 2. Likewise before, the left-hand side of (4.9) becomes
(Ap(up) = Ap(vp), up — v) + p{A2(up) — A2(vy), wp — vu)

" C/asz (f" 2y = 0" 00) (e — v) dov
> 227V (uy — v) 15 + pllV (uy — 0,13
+ C/aQ (|“u‘p_2uu - ‘Uu|p_2vu) (up — vy) do,
while (2.2) entails
/a (2= 0P 0 (= ) o 2 P = e (413

Thus, from (4.12)—(4.13) it follows
(Ap(up) + Ap(vp)s uy — vy) + p(Az(uy) + A2(vy), up — vy)

+ C/C,m (‘uu|p72“u - |Uu|p72”u) (uy —vy) do (4.14)

=22 lluy — wull , + pllV (wp = w13

As in (a), by applying (U1), (U2), Holder’s inequality, and (3.14), we have for the
right-hand side of (4.9)

/gl(f(x,uH,VuM) — flx, v, Vuy))(u, —vy,) do

(4.12)

+ / (f(x,vu, Vuy) — f(z,vu, Vo)) (u, —v,) do
Q

+ /6 (9o ,) = gl 0,0, — v do

< elluy —v,ll? +/Q (f <xavwv (im - Uu)2>) - p(l”)) dx (4.15)

+ caluy — vy

|§,BQ — calluy, — Uu”%,aﬂ

ca
< max {Ch C} I = vull, + C4/Q up = vl |V (up — vy)| da

- 03”“’}1« - Uu”%,aﬂ
Cq

C2 2 2
< max cl,} Uy — v ————Juy —vullE o — eslluy — v .
{ ¢ || Iz Iz Mg Iz u| ¢,2 H Iz NH?,@Q
Combining (4.9) with (4.14)—(4.15) yields

22_p||“u - Uu”?,p + pllV (uy — vu)”%

P
¢p +

C2 C4
< e {en, 2 s = 0l + e = 025 = coll —

14y

which directly leads to

_ . C3
2 = vl + min {1, 2 s = w2
C2 Cq
< max {Cl, C} [y — vyl ]Z,p + =l — Uu”z,Q-

vV N,2,8




4 S.A.MARANO AND P. WINKERT

Therefore, if (4.8) is satisfied, then u, = v,,. d
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