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Abstract

Over the past few decades, Turing machines have been studied as dynamical systems, focus-

ing on their behavior over their results. Noteworthy results concerning topological and dynam-

ical properties were established, as the existence and undecidability of Topological Transitivity

in Turing machines with moving head, and Topological Minimality in Turing machines with

moving tape. Both properties are related to reaching �nite windows from any or all possible

con�gurations, respectively. Nonetheless, both properties exhibit no restriction over the time

a machine takes to reach those �nite windows. In this presentation, we focus on the Mixing

notions over Turing machines with moving tape: Weak Mixing and Topological Mixing. These

properties are related to a time window or gap where �nite con�gurations must reach one an-

other. In Turing machines, mixing notions are naturally related when presented, as all known

examples of weakly mixing Turing machines are also topologically mixing Turing machines, as

they are related with coded systems. Neverthless, the SMART machine, the �rst known topo-

logically minimal Turing machine, is not related with a coded system. In this presentation, we

show that SMART machine is the �rst example known on Turing machines to be weakly mixing,

but it is not topologicallty mixing.

Joint work with:
A. Gajardo1, Universidad de Concepción, Chile.

References

[1] J. Cassaigne, N. Ollinger and R. Torres-Avilés. A Small Minimal Aperiodic Reversible
Turing Machine. Journal of Computer and System Science, 84C:288-301, 2017.

[2] P. K·rka. On topological dynamics of Turing machines. Theoretical Computer Science,
174(1-2):203-216, 1997.

*Partially supported by DICREA 2230220 IF/R, e-mail: rtorres@ubiobio.cl
1e-mail: angajardo@udec.cl

1



[3] A. Gajardo, N. Ollinger and R. Torres-Avilés. The Transitivity Problem of Turing
Machines. Mathematical Foundation of Computer Science 2015 (Milano, Italy) Lecture
Notes of Computer Science, 9234:231-242, 2015.

[4] J. Kari and N. Ollinger. Periodicity and Immortality in Reversible Computing.Mathemat-

ical Foundation of Computer Science 2008 (Roun, Poland) Lecture Notes of Computer
Science, 5162:419-430, 2008.

2


