
Workshop on
Dynamics of Linear Operators

10.00-11.00: J. Alberto Conejero (IUMPA - Universitat Politècnica de València) Chaotic

Solution C0-semigroups of Differential Equations

During the last years, several notions have been introduced for describing the dynamical

behavior of linear operators on infinite-dimensional spaces, such as hypercyclicity, chaos in

the sense of Devaney, chaos in the sense of Li-Yorke, subchaos, mixing and weakly mixing

properties, and frequent hypercyclicity, among others. These notions have been extended,

as far as possible, to the setting of C0-semigroups of linear and continuous operators.

In this talk, we will review some of these notions and we will discuss basic properties of

the dynamics of C0-semigroups. We will also study in detail the dynamics of the transla-

tion C0-semigroup on weighted spaces of integrable functions and of continuous functions

vanishing at infinity. Using the comparison lemma, these results can be transferred to

the solution C0-semigroups of some first order differential equations. Additionally, these

results help us to describe the dynamics of the solutions to the water hammer equations

in hydraulics.

We will discuss the behaviour of the solutions to certain partial differential equations on

spaces of analytic functions, such as the equations of Ornstein-Uhlenbeck, hyperbolic heat

transfer, bioheat, Moore-Gibson-Thompson, Lighthill-Whitman-Richards, and van Wijn-

gaardenEringen. Additionally, we will also visit the chaos for infinite systems of ordinary

differential equations, that can be of interest for representing birth-and-death process or

car-following traffic models.

11.00-12.00: Juan P. Bès (Bowling Green State University) Convolution Operators Sup-

porting Hypercyclic Algebras

Aron et al have shown that no translation operator acting on the space of entire functions

supports a hypercyclic algebra, that is, a subalgebra consisting entirely (but the origin) of

hypercyclic vectors. Later Shkarin, and (with a different approach) Bayart and Matheron

proved that the differentiation operator D on the same space supports a hypercyclic alge-

bra, leading to the following question raised by Aron: If P (z) is a non-constant polynomial,



does P (D) support a hypercyclic algebra?

We provide a partial answer by showing that every convolution operator induced by a non-

constant polynomial that vanishes at zero supports a hypercyclic algebra. This is joint

work with A. Conejero, and D. Papathanasiou.

14.00-15.00: Nikos Tsirivas (University of Crete) Common Hypercyclic Vectors for Fam-

ilies of Backward Shift Operators

We consider the space `2 of square summable sequences endowed with the `2 norm.

Let B : `2 → `2 be the usual Backward shift, that is B(x1, x2, . . .) = (x2, x3, . . .) for

x = (x1, x2, . . .) ∈ `2. We take λ ∈ C. We denote (λB)n ◦ (λB) the usual composi-

tion of the operators (λB)n and (λB), (λB)1 = λB and (λB)n + 1 = (λB)n ◦ (λB) for

n = 1, 2, . . .. It is well known that there exists x ∈ `2 such that for every |λ| > 1 the

sequence {(λB)n(x) : n = 1, 2, . . .} is dense in `2. In this work we fix a strictly increasing

subsequence (kn) of natural numbers and we examine which conditions it has to satisfy,

so that there exists x ∈ `2 such that the sequence {(λB)kn(x) : n = 1, 2, . . .} is dense in `2

for every λ > 1. Our result is optimal in some sense.

15.00-16.00: Yunied Puig de Dios (Ben-Gurion University of the Negev) The Role of

Piecewise Syndetic Sets in Linear Dynamics

A subset of non-negative integers is piecewise syndetic if some finite union of its translates

contains arbitrarily long intervals. Piecewise syndetic sets have not received any attention

in the study of recurrence in linear dynamics. In this talk we will try to understand how

much piecewise syndeticity is involved in hypercyclicity. This is work in progress.

16.00-17.00: Karl G.-Grosse-Erdmann (Université de Mons) Upper Frequent Hypercyclic-

ity

Bayart and Ruzsa have recently shown that the set of upper frequently hypercyclic vec-

tors is either empty or residual, which is in striking contrast to the behaviour of frequent

hypercyclicity. We investigate in greater detail why this is so. Our results have conse-

quences, among other things, for the notion of reiterative hypercyclicity that was recently

introduced by Bs, Menet, Peris and Puig. This is joint work with Antonio Bonilla.
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