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1 | CORRIGENDUM TO THE PROOF OF THEOREM 3.1.

Proof of Theorem 3.1 in" (pps 479 - 482).
First, we prove that
The Problem (1.1)-(1.3) has not a global weak solution. @)
Indeed, by contradiction, we will assume that (u, v) € C° (IR o HOl X V) N C' (R,; L? x L?) is a global weak solution of
Prob. (1.1)-(1.3).
We denote by E(¢) the energy associated to the solution (i, v), defined by

E0 =3 (W@l + [0 @ + a0l + lo.0])
| (3.2)
- f [0(0,1)]” — / Fu(x, 1), v(x,1))dx,
0

and we put
H()=—-E(). (3.3)
By using arguments to have the formulas (3.4) - (3.35) as in Il where we note more that the formulas (3.4), (3.5), (3.7), (3.8),
(3.19), (3.33), (3.34) of'' hold for all # > 0, we obtain that L(¢) blows up in a finite time T, given by T, = ;Z;ZL‘”/“‘”)(O), as in
(3.36) of'l. This is a contradiction with (3.33). Therefore, (i) holds.

Next, we put
T, =sup{T > 0 : Prob. (1.1)-(1.3) has a unique solution

(w,v) € C°([0,T]; Hy x V) nC' ([0,T]; L* x L?)}.
By (i), we have T, < 4+0c0. We now prove that

Tim ([« @I + [0 @FF + @ + o)) = +oo. (i)
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Indeed, assume that is not true, there exists a constant M > 0 and there exists a sequence {¢,} with {7,} C (0,T,),
t, = T, such that
2 2 2 2
[l ED|” + |V ED|” + || @] + lo@)||” < M, Ve N.
As we have proved above, for each n € N, there exists a unique weak solution
@,0) € C° ([t 1, +nl; Hy x V) nC' ([t,. 1, +nl; L* x L*)}
of Prob. (1.1)-(1.2) with the initial data

(a(t,), 0(t,)) = (u(t,), v(,)) .
(@@, 0@,)) = (W) v@,)),

with # > 0 independent of n € N. By ¢, — T, we can get ¢, + n > T, for n € N sufficiently large. It is clear to see that the
pair functions (@(t), 0(¢)) with
oo (u@®),v@®), 0<t<t1,
(o, oy = { @), 00), 1, <1<t +0,

is a weak solution of Prob. (1.1)-(1.2) on [0,7, + 1], t, + n > T, we obtain a contradiction to the maximality of T, . Thus,
holds. Theorem 3.1 is proved completely. []

Remark 1. In order to prove that the weak solution of Prob. (1)-(3) blows up at finite time, we first show that the solution
obtained here is not a global solution in R . Next, we prove that the weak solution of Prob. (1)-(3) blows up at finite time T,

where [O, Too) is a maximal interval on which the solution of Prob. (1.1)-(1.2) exists.

2 | CORRIGENDUM TO THE PROOF OF THEOREM 4.1.

In this section, we present corrections to Proof of Theorem 4.1 related to Lemma 4.3 inl/ (pp. 484), by the fact that Lemma 4.3
is wrong with the functional I(¢) defined by (4.6) of'l.

We first give corrections to the functionals E(?), J(t), I(¢) as in (4.2), (4.5), (4.6) below. Next, we present corrections to the
proof of Theorem 4.1 related to Lemma 4.3.

Letk, 2 € R,withk > 0and0 < 1 < 4, = min{4,, 4, }. Consider g(t) = 2e™¥ (t > 0) and (g * u)(t) = /Ot g(t—s) W' (s)|)* dss,
withu € C' (R,; L?).

Let (u, v) be a weak solution of Prob. (1.1) — (1.3) satisfying (2.10). In order to obtain the decay result, we use the functional

L) = E(t)+ oy(1), 4.1

where 6 is a positive constant and

£ =5 (WOl + 1O + o] + o0

42
+ (g * W) + (g * v)() — % [0(0,1)[” - /1 F(u(x, 1), v(x, 1))dx, -
0
W) = 0.0 O) + (00,0 0) + 2 @l + 2 1o + 4020.0. @3)
We rewrite E(t) as follows

E() = % (||u’(t)||2 + ||U’(t)||2> +J@), (4.4)

where
J(1) = <% - 1) (”ux(t)“z + [|lo. |7 +2(g * w)(@) + 2(g * u)(z)) + 110, @4.5)

p p

1
1) = [Ju @] + o0 + 2(g * w)@) + 2(g * v)(1) = K [0(0, )" = p /O Fu(x, 1), v(x, 1))dx. 4.6)
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Lemma 4.2. The energy functional E(t) satisfies

M E'0 <L ([RO]+RO]) + 4 (RO +EO]) (lKor +1d o)),
() E'0 <= (4, - A= 2) (WO +10OI) = 11000

1
kel (0 +20g % O]+ 5= (IR + 1Ro]*).,

foralle, >0,and A, = min{4;,1,} > 0.
Proof of Lemma 4.2. Multiplying (1.1) by ('(x, ), v(x,1)) and integrating over [0, 1], we get

E@® == (4 =2) W0 - (=) [/O) = u|'©,0]
— k(g *w@) + (g = )O)] + (F, @), u' (1)) + (F (1), V' (1)).
On the other hand

(Fy(0).4/ (1)) <— [EOf + 5 ||F1(f>|| l ],
(Fy(0), /(1) SE IEm] + 5 IE0] v o]
Thus
(FL(0.6 () + (B0, (1) <2 (||F1(t)|| +[|BO])
+2 (IR0 + R0 (<o + [ ol*).
Combining @TT), @T3), it is clear to see that (#.10), holds.

Similarly, we also have
(F(t),u' (1) <— IEo| +2 || (0]
(F(0),0' (1) <— 1B + 2 || oo
Combining @11}, @.14), it implies that (#.10),, holds.

Lemma 4.2 is proved completely. []

(4.10)

@.11)

(4.12)

(4.13)

4.14)

Lemma 4.3. Suppose that (H,), (H,'), (H;) hold with d, < pin (HS’) . Then, if 1(0) > 0 and the initial energy E(0) satisfies

4.7) then I1(t) > 0,Vt > 0.
Proof of Lemma 4.3. By the continuity of I(¢) and 1(0) > 0, there exists T} > O such that

1(t) >0, Vt € [0,T],

it leads to
J(@t) = <% - —> ||ux(t)||2 + ||Ux(t)||2 +2(g * u)(t) + 2(g * v)(t)) + lI(t)
p p
zp (”u OIF + [0l ). ¥ € (0,71,
It follows from (#.16) that

2 2 2p 2p
lu. | + |l @] < m.l(t) < mE(t), vt € [0,T,].

Combining @10),, @#T7) and using Gronwall’s inequality, we have
2p 2p

u @ + [|o @) < —E(t)< —E = p—(E(0)+p)exp(2p) vt € [0,T,],

-2

4.15)

(4.16)

4.17)

4.18)
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where p as in (4.7). Hence, from (H, (iii)), (4.7) and 1) the result is
K [o@.01 + p f; Flutx,0, 06, 0)dx < K [Jo, 0] + pdy (@1, + 1001, )

<K o )" o] + pd, (||ux<t>||a-2||ux<r>||2 + llo P2 ||vx<r>||2)
<k (28)7 ool + o ((2E.) T W0+ () ool @19)

<o (257 (25) ) + (28] (o o)

N 2
= 1" (Il I + o0 ) < (N IP + ox@]) . ve € 10,1
Therefore
10> (1 =) (I, O + [lo, ) + 20 + @) +2(g * v)@), ¥r € [0,T;1, (iv)
Now, weputT, =sup{T >0 : I(t) >0, Vt €[0,T]}.
Suppose that T, < +co then, because of the continuity of 1(¢), we have I(T,) > 0.
In case of I(T,) > 0, by the same arguments as above, we can deduce that there exists T, > T, such that I(¢¥) > 0, vVt € [0, T,].
We obtain a contradiction to the definition of T,.
In case of I(T,) = 0, it implies from (iv) that
0= 1) > (1 =) (I TIIP + [[o, T ) +20g # u)XT) +2(g * )T,
Therefore
wT,) = v(T,)=0
(g = u)T,) = (g*v)T,)=0
By the fact that the function s +— g(T,, — s) ||u’(s)||2 is continuous on [0, 7, ] and g(T,, — s) > 0, Vs € [0, T, ], we have

T*
e = [ e - v o) ds=0
0

it follows that ||u’(s)|| = 0, Vs € [0, T.], it means that u is a constant function on [0, T, ]. Then, u(0) = u(T,) = 0
Similarly, v(0) = v(T,) = 0. It leads to 1(0) = 0. We get in contradiction with I(0) > 0.
Consequently, T, = +o0, i.e. I(¢) > 0, V¢ > 0. Lemma 4.3 is proved completely. []

Lemma 4.4. Let 1(0) > 0 and (4.7) hold. Then there exist the positive constants f3;, , such that
BLE@M) S LE) <PE®R), Vt 20, (4.20)

for 6 is small enough.
Proof of Lemma 4.4. 1t is obviously to see that

L@ =% (||u’(t)||2 + ||v’(t)||2)

+ <% - 1) [”ux(t)“Z H{|oc @ + 2 * u)t) +2(g + U)(t)] + lI(r) 421)

oA oA,y
8. () + 3(0(0). ' (0) + @I + 22 oI + = ” v3(0, 1).
On the other hand
(o). ©) <3 O + 3 W@

. T i (4.22)
(v(), v’(t))szllvx(t)ll +§||v’(t)|| .
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This implies that

1 , ,
L) 25(1-3) <||u O + v (t)||2>

1 1 6 1
+ (5 —5 5> [Ilux(ﬂll2 + o @ +2(g = w)®) +2(g * u)(r)] 210
2P E®),

where

1_1_3
B =min{l,1—5, 2z p 2 } =min{1—5,l— :2} > 0, & is small enough,

0<6<min{l,1 -2} =1-2.
P P

Similarly, we can prove that

1 / /
L) <5 (1+5) (||u O + v (t)||2>

+ <% Sl Ar A “)> [l I + o, O] + 20 # w0 + 265 % 30| + L 10
p 2 p
<P E®),

where
S(1+A +4+u)

p, =max41+4+6,1+ 2
P

Lemma 4.4 is proved completely. []
Lemma 4.5. Let 1(0) > 0 and (4.7) hold. The functional w(t) defined by (4.3) satisfies
&

v <ol + o - (1% - 2) (lnolf + JooF)

d, , 2d,
+ {1 == ) K0, )" = —=1(1) + — [(g * u)(®) + (g * v)(®)]
p p p
1 2 2
+5 (1RO +1ROF).
forall e, > 0.
Proof of Lemma 4.5. By multiplying (1.1) by (u(x, 1), v(x, t)) and integrating over [0, 1], we obtain

W' (@) = [l O + 10O = |lu, 0| = [|ox®]] + K 10, )]?

+(f1@®), v@®), u®) + (@), v(D)), (1) + (F (0, u®) + (F, 1), v(D)).

On the other hand |
(f1(®), v(D), u(t)) + (fr(u(®), v(1)), v()) < dz/ Fu(x, 1), v(x,1)dx,
0
and by
1) = ||lu, O] + [[o. O] + 28 * w)(®) + 2(g * v)(1)
—K (000,017 = p [, F(u(x, 1), v(x,0))dx > 0, forall t >0,
we have
(f[1(@®), v(®)), u(t)) + (L), v(1)), v(1))
1
Sdz/ F(u(x,1),v(x,t))dx
0
d
3;2 [”ux(t)”Z + o | +2(g * u)(®) +2(g * v)() — K |00, 1)]? — I(t)] :
By

£ 1
FO.u) + (B0.00) < 2 (Ju @] + o] ) + 0
for all e, > 0.

(IE@IF + 1RO]).

4.23)

(4.24)

(4.25)

(4.26)

4.27)

(4.28)

(4.29)

(4.30)

431)
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It follows from (@.28)), (@.30) and (#.31)) that

d
VO <O + 1ol = (1-F -2 ) (luol + loof)

d, d, 2d,
(1 - ?> K [v(0,n)]" - —I(t) + 7 [(g * u)(®) + (g * v)(1)]

+——@ﬂmn+wwm)

forall €, > 0.
Hence, the lemma 4.5 is proved by using some simple estimates. []
Now we continue with the proof of Theorem 4.1.

It follows from (@.1)), @.10),; and (@.27) that
£ <- (1-1——)(”(0”+”um”) u o', 0

~klig = 00+ (& = 001+ 5 (RO + [R0])

vo (Wl + [ol) -5 (1-2 - 2) (ol + lnol)

d, 8d, 26d,
+6 <1 - ?> K |v(0,0f" - —I(t) + T [(g * w)(®) + 2(g * v)®)]

2%@ﬂmn+wwm)
(2 -1- —1 - 5) (||“’(t)||2 + IIU'(T)||2>

€ d
—50—5——><H0W+WN%) < f)KMQmp

sd, 26d,
- 71( )+ 7 [(g * w)(®) + 2(g * vV)(1)]

+%<i+—>mE®H+MWW>

Note that
5(1- %) K10 <5 (1= %) K o] 0.0
<o (1-%) K (ZE)7 ool <5(1-£) s Joof
<5 (1= )0 (sl + o0l )
Hence

/ 7 € ’ / 5d
@ <— (/1* -1-2- 5) (”u O + v (z)||2) - —21(t)
~sla-n(1-2)- 8]uumn+wam)
-(+-57)

forall 6, £, &, > 0.
Let

s d2
d,<p 0<¢g, <21 =79 1—? .
Then, for 6 small enough, with k — % >0,0<6< 4, — A and if €, satisfy

0<e <2(4,—-1-96),

4.32)

(4.33)

(4.34)

(4.35)

1 )
[(g *w)@®) + (g * )]+ = <£1 + g> <||F1(t)||2 + ||F2(t)||2) .

(4.36)

4.37)



L.T.P. Ngoc and N. T. Long | 7

we deduce from {@.20) and {.33)) — (4.37)) that there exists a constant y, 0 < y < #,, such that

L'(t) < —yL O+ 7y exp(=my1), Vit >0. (4.38)

Combining (#.20) and (4.38)), (4.9) follows. Theorem 4.1 is proved completely. []
Remark 2. By giving corrections to the energy functionals E(¢) and I(#) as above, with adding the functional (g * u)(t), we

also have suitable corrections to our papers 22 IGZBIMOITIISIALI Note more that, in case of the problem considered containing
the term /Ot g(t—s)Au(x, s)d s, we only give corrections to the functional I (¢) with adding the term [Ot g(t—=s)||Vu(?) — Vu(s)||2 ds
in the definition of 1(r), where, for example,u € C° (R,; H, h )NC! (R_; L?). This is amethod we use to have suitable corrections

to our papers
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