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Introduction to hypercyclicity and linear chaos. 

 
ABSTRACT: The aim of  these talks is to give a brief introduction to the theory of hypercyclic operators and linear chaos, 

and to present some problems. Also, some results and questions on the chaotic dynamics of polynomials on (infinite-dimensional) 
Banach and Fréchet spaces will be given. The following is the tentative schedule and contents of the talks: 
 
Lecture 1: Hypercyclic operators, Devaney chaos and wild polynomials Basic notions and examples of hypercyclic operators. 

Hypercyclicity criteria. Some necessary conditions. Chaos in the sense of Devaney. Homogeneous polynomials: Existence and non-
existence of hypercyclicity. Chaotic non-homogeneous polynomials and Julia sets of one complex variable polynomials.  
Lecture 2: Beyond hypercyclic operators C0-semigroups and asymptotic behaviour of solutions to linear PDEs. Mixing properties. 

Frequently hypercyclic operators and ergodic theory. Li-Yorke and distributional chaos. 

References 
[1] F. Bayart and  É. Matheron, Dynamics of linear operators, Cambridge University Press, Cambridge, 2009. 
[2] F. Bayart and S. Grivaux, Frequently hypercyclic operators, Trans. Amer. Math. Soc. 358 (2006), 5083-5117. 
[3] T. Bermúdez, A. Bonilla, F. Martínez-Giménez, A. Peris, Li-Yorke and distributionally chaotic operators, J. Math. Anal. Appl. 373 
(2011), 83-93. 
[4] W. Desch, W. Schappacher, and G. F. Webb. Hypercyclic and chaotic semigroups of linear operators. Ergodic Theory Dynam. 
Systems, 17, (1997) 793-819. 
[5] R. L. Devaney. An introduction to chaotic dynamical systems. Addison-Wesley Studies in Nonlinearity. Addison-Wesley 
Publishing Company Advanced Book Program, Redwood City, CA, second edition, 1989. 
[6] K.-G. Grosse-Erdmann and A. Peris. Linear chaos. Universitext, Springer-Verlag, 2011. 
[7] T. Y. Li and J. A. Yorke. Period three implies chaos. Amer. Math. Monthly, 82, (1975), 985-992. 
[8] F. Martínez-Giménez, P. Oprocha, and A. Peris, Distributional chaos for backward shifts. J. Math. Anal. Appl., 351, (2009), 607-
615. 
[9] A. Peris, Chaotic polynomials on Banach spaces, J. Math. Anal. Appl. 287 (2003), 487-493. 
[10] B. Schweizer and J. Smítal. Measures of chaos and a spectral decomposition of dynamical systems on the interval. Trans. 
Amer. Math. Soc., 344, (1994), 737-754. 

1 

Fecha: 30 de noviembre de 2011, a las 12:00 horas  y 1 de diciembre          
a las 15:30 horas. 

   Lugar: Seminario TI-2328 del Departamento de Matemáticas 
ESTCE. Universitat Jaume I de Castelló. 

 

 

 


