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ERRATUM TO “SUPERCYCLIC AND CHAOTIC
TRANSLATION SEMIGROUPS”

MAI MATSUI, MINO YAMADA, AND FUKIKO TAKEO

(Communicated by Joseph A. Ball)

In [I], the proof of Theorem 3 in Section 4 is incorrect, as pointed out to us by
Alfredo Peris. In proving that “(2) implies (1)”, v, has not been confirmed to belong
to the space Cy,,(I). As for the characterizations of chaoticity of the semigroup in
the space Cy ,(I), we give the following Theorem 3’ instead of Theorems 3 and 4 in
[1]. As the result, Example 2 in [I] does not give a chaotic translation semigroup.

Theorem 3'. Let I be the interval (—oo,00) (resp. I = [0,00)), and let X be
Co,p(I). For the translation semigroup {T'(t)} on X, the following assertions are
equivalent:

(1) lim; 400 p(7) =0 (resp. T — 00);

(2) {T'(t)} is chaotic.

Proof. (1) implies (2): It is clear that {T'(¢)} is hypercyclic by Theorem A in [I].
So we only have to show that the set X, of periodic points is dense in X. Since
the set X, of all the functions with compact support is dense in X, we shall show
that for any z € X¢ 0 with supp(z) C [—[,] and € > 0, there exists v € X, such
that ||z — v, || < e.

From Lemma B in [I], there exists My, > 1 satisfying

1
M—P(U —1) < p(1) < Mayip(o +1)
20

forany o € I and any 7 € [0 — 1,0 +].

Take ¢’ such as 0 < ¢’ < ]\Zizl_l‘l;”e. By (1), there exists 79 such that p(7) < &’
for any |r| > 7. Let P satisfy P > max{r + [,2l}. We shall put v,(r) =
Y nez 2(T = nP). Then clearly T(P)v, = v, and p(l + nP) < &' for n € Z\ {0}.
We calculate ||z — vp||:

||Z—UpH - Z Z(T—nP) < sup sup p(T) . |Z(T—nP)|
neZ\{0} n€Z\{0} T€[-1+nP, I4+nP]
Mgip(l + nP)

IA

Azl < e.
neZ\{0} P(—l)
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(In the case when I = [0, 00), replace —I, 21, Z and Z \ {0} with 0, I, Z; and N.)
Since v, € Cp ,(I) follows from (1) and v, belongs to Xj.,, the set X, is dense
in X. Therefore {T'(¢)} is chaotic.

(2) implies (1): We shall consider the case I = [0,00). Let z € X satisfy z(0) = 1
and z(7) =0 for 7 > 1.

Since {T'(t)} is chaotic, there exists v € X, such that ||z —v| < p(0)/2 and
P > 0 such that v(7) = v(7 + nP) for any n € N. Then

v(0)p(0) = z(0)p(0) — p(0)/2 = p(0) = p(0)/2 = p(0)/2.

Therefore v(0) > 1.
By Lemma B in [I], there exists Mp satisfying

(+) 1) < p(r) < Mp((n + 1)P)

for any n € N and any 7 € [nP, (n+ 1)P].

Since v belongs to X, lim, ., v(7)p(7) = 0 holds. So for any £ > 0, putting
€1 = 337, there exists 7o such that [v(7)p(7)| < &1 for 7 > 70. If [nP| > 79, then
|[v(nP)p(nP)| < €1 holds. By the relation v(0) = v(nP), we have

€1
P) < —L_
P < Ty
For 7 > 79, there exists n € Z such that nP < 7 < (n + 1)P. By (*), we have
p(1) < Mpp((n+1)P) < Mp - 261 =,

which implies that lim,_,. p(7) = 0. In the case when I = (—o00, 00), we can prove
the theorem in a similar way. O

< 261.
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