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CORRIGENDUM: FOURIER SPECTRAL APPROXIMATION
TO A DISSIPATIVE SYSTEM MODELING THE FLOW OF
LIQUID CRYSTALS*

QIANG DUT, BENYU GUO%, AND JIE SHENS

PII. S003614290241653X

The purpose of this note is to correct an error in the proof of Proposition 2.4 in
[1]. The inequality ||g(dar)|l1 < c||dar|[24]dnr]1 on line 18 of page 741 in [1] is not
correct. We now revise the proof and the result of Proposition 2.4 as follows. Indeed,

lg(dan) |3 < ¢ /Q dag | (Vdyr)2de.

By integration by parts, the Cauchy inequality, and (2.10) in [1], we obtain
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Thus, by (2.18) of [1], we have
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Next, by virtue of the imbedding inequality and (2.10) of [1],
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On the other hand, we have
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Moreover, by (2.23) of [1],
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Substituting the above three estimates into (2.17) of [1] and integrating the resulting
inequality with respect to ¢, we find that for n < 3 and M sufficiently large

0
Bt = B0)+ [ (flun)R + xl|du(9) - P f( (DI s

)\ 3
<ot | (7 [dar ()13 + eadd 1502 funy (s) |12 + c4M9"-28||dM<s>|%°)ds,
0

E(t) = [lua (DI + Aldu ()11,

2
@) o0 = ||uo||* + N|do|? + 3)\/ F(do)dx + M(27)"(e* + 1 +ev/e2 +1).
Q

Finally, we apply Lemma 2.3 of [1] to the above inequality to obtain for n <3

(3) E(t) < er(
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In fact, we can derive improved results for Proposition 2.4 in the two-dimensional
case (i.e., n = 2). Indeed, using the imbedding theory and (2.9) and (2.10) in [1], we
obtain for any 6 > 0

llg(dan)lls < elldul[< ldarls < elldall} s ldarly < M3 |3
Thus, by (2.18) of [1],
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By virtue of imbedding theory and the Cauchy inequality,
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Using the above estimate instead of (2.19) in [1] and repeating the same procedure as
in the proof of Proposition 2.4, we obtain the following revised result.
PROPOSITION 2.4 (revised). Let E(t), E(t), and oo be defined in (1)—(2). Then,
forn =3, we have
2*)‘}—i-a;M_ %

E(t) < 006( ‘ )t;

for n =2, we have for any small 6 > 0,
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Remark 1. The revised result improves the result of Proposition 2.4 in [1] when
n = 2. We can use the revised Proposition 2.4 to prove directly the existence of a
global solution for (2.3) when n = 2, and of a local solution for (2.3) when n = 3. We
can also use the same techniques as in [2] to prove the existence of a global solution
for (2.3) when n = 3.

Remark 2. There is a similar error in the proof of Theorem 3.1: the estimate
(3.20) is not correct. However, we can revise the proof for Theorem 3.1 as above and
show that the result of Theorem 3.1 still holds.

REFERENCES

(1] Q. Du, B. Guo, AND J. SHEN, Fourier spectral approzimation to a dissipative system modeling
the flow of liquid crystals, SIAM J. Numer. Anal., 39 (2001), pp. 735-762.

[2] F.-H. LiNn aND C. Liu, Nonparabolic dissipative systems modeling the flow of liquid crystals,
Comm. Pure Appl. Math., 48 (1995), pp. 501-537.



