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1. Introduction and main results

As is well-known, in studying the infinite time blow-up of solutions, the first thing we need to do is to
extend the existence time of solutions to infinity. In the proof of [2, Theorem 2], we proved this thing by
showing the solutions cannot blow up in finite time. However, by J. M. Ball’ paper (see [1]), the existence
time of solutions may not be extended to infinity even if they cannot blow up in finite time. The main
purpose of this paper is to fill this gap.

Theorem 1. Assume [2, (1.3)] holds. Let u = u(t) be a local weak solution to problem [2, (1.1)] with initial
data ug € HY(Q) satisfying J(uo) < d and I(ug) < 0. Then u can be extended over time (the whole half line)
and u blows up at +00, i.e., limy— o0 [[u(t)|| gz = +o0, where the definitions of J, I and d can be found in
[2, (2.1)], [2, (2.2)], and [2, (2.4)] respectively.

Proof. Firstly, we show u can be extended over time (the whole half line). By [1], we only need to prove that
there exists a function ¢ : [0, +00) — [0, +00) such that o(t) < +oo for all t € [0, +00) and |[u(t)[| g < o()

DOI of original article: https://doi.org/10.1016/j.jmaa.2019.05.018.
* Corresponding author.
E-mail addresses: hding0527@163.com (H. Ding), jzhouwm@163.com (J. Zhou).

https://doi.org/10.1016/j.jmaa.2020.124164
0022-247X/© 2019 Elsevier Inc. All rights reserved.

Please cite this article in press as: H. Ding, J. Zhou, Corrigendum to “Global existence and blow-up for a mixed
pseudo-parabolic p-Laplacian type equation with logarithmic nonlinearity” [J. Math. Anal. Appl. 478 (2019) 393-420], J.
Math. Anal. Appl. (2020), https://doi.org/10.1016/j.jmaa.2020.124164



https://doi.org/10.1016/j.jmaa.2020.124164
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jmaa
https://doi.org/10.1016/j.jmaa.2019.05.018
mailto:hding0527@163.com
mailto:jzhouwm@163.com
https://doi.org/10.1016/j.jmaa.2020.124164

Doctopic: Partial Differential Equations YJMAA:124164

2 H. Ding, J. Zhou / J. Math. Anal. Appl. sse (sses) eesees

for all t € [0,T), where T is the maximal existence time of u. Since J(ug) < d and I(ug) < 0, it follows
from the proof of [2, Theorem 2] that I(u(t)) < 0 for ¢t € [0,T). Let G(t) = fg Hu(T)H%{&(Q)dT' Similar to [2,
(4.29)] and [2, (4.30)], we obtain

G'(t) = [u®)lzy = @)l + [Vu(®)3 >0, G"(t) = —2I(u(t)) >0, te[0,T). (1.1)

Since 1 < ¢ < 2, we consider this proof for two situations: (i) 1 < ¢ < 2 and (ii) ¢ = 2.

(i) When 1 < ¢ < 2, we can divide the proof into two cases (note that G”(¢) > 0 for t € [0,T)): (1)
For all ¢t € [0,T), there holds G'(t) < er; (2) There exists a to € [0,T) such that G'(t) > e7a for all
t € [ta,T). If (1) holds, let o(t) = e7a for t € [0, 4+00), then we know u can be extended over time (the
whole half line). If (2) holds, since for any b > 0, it holds (note that 1 < ¢ < 2) logb < ﬁb%q. Then we
know I(u) > [[Vulb — rquuH% Since G'(t) > era for t € [t2,T), we get log G'(t) > ﬁ for t € [t2, T).
Then by (1.1), we obtain

G (1) log G'(1) ~ G(1) > 5~

~lu(®)y +21(u(t)

>

2
25— @iz + 2 Vu@)l; -

2 —

which implies (log G’(t))" < log G’(t) for t € [ta, T). Since log G’(t) > 0, by Gronwall’s inequality, we get
log G'(1) < e' "2 1og G (1) for t € [t2,T), Lce., [[u(t)[|%y < [lu(to)|3y " for t € [t2,T). Let o(t) = [u(t)| sy if
0 <t <ty and o(t) = Hu(t2)||§;;2 if t9 <t < +o00. Then we know u can be extended over time (the whole
half line).

(ii) When ¢ = 2, we can also divide the proof into two cases: (3) For all ¢ € [0,T'), there holds G'(t) < e;
(4) There exists a t2 € [0,T) such that G'(¢) > e for all t € [ta, T). If (3) holds, let g(t) = /e for ¢ € [0, +00),
then we know u can be extended over time (the whole half line). If (4) holds, by (1.1), the definition of I(u),
logarithmic Sobolev inequality (see [2, (3.5)]), and G'(t) = ||u(t)||§ﬁ,é > e for all t € [ta, T), we get

G'(1)10g G'(t) — G"(t) =lu(t) 7 log [[u(t) 7 + 2 Vu(®) I} - 2/u2(t) log |u(t)|dx
Q

=||u(t) 13 1og [[u(t) |7, + IVu()]|3log [lu(t) |7

2
a
— [lu@®)lI3 1og [[u()|3 + 7 (1 + loga) u®) 5 = —[Vu(t)|l3

2
> (1= ) IVuOI + 11+ og) [u@lB. ¢ 7).
Taking a = /7 in the above inequality, then there holds G'(t)log G'(t) — G"(t) > 0 for t € [t2,T), which
implies (log G’(t))" < log G'(t) for t € [to, T). Since log G'(t) > 0 (note G'(t) > e for all t € [ty,T)), by
Gronwall’s inequality, we get log G'(t) < e!=21log G'(ts) for t € [t2,T), i.e., ||u(t)||12q& < Ju(t2)] ?j;m for
t € [t2,T). Let o(t) = |lu(t)| g2 if 0 <t < ta; and o(t) = ||u(t2)||§;;2 if to <t < 400. Then we know u can
be extended over time (the whole half line).

Secondly, we show u blows up at infinity. Since u can be extended over time (the whole half line), by
[2, (4.31)], we know ||u(t)|@1é > ||U0H%{6 + Cot for ¢t € [0,400), which implies that u blows up at +oco
directly. O
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