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Almost-additive thermodynamic formalism for countable Markov shifts

We introduce a definition of pressure for almost additive sequence of continuous functions
defined over a countable Markov shifts. The variational principal is proved. Under certain
assumptions, we prove the existence of Gibbs equilibrium state and study the property of
the equilibrium measures. This is a joint work with Godofredo lommi.
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Randomness-induced phenomena in random complex dynamics
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Slow Relaxation in the Fermi-Pasta-Ulam Nonlinear Lattice Oscillator System
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For a positive measure set of stochastic quadratic maps on the interval, we give a formula
which relates the Birkhoff spectrum of a continuous function to entropies and Lyapunov
exponents of invariant probability measures, and then use this formula to show that the
spectrum is continuous. We use the sub-exponential slow recurrence condition of Benedicks
and Carleson to build various induced Markov maps and associated towers. This is a joint
work with Hiroki Takahasi (Kyoto University).
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Resolvingness and expansiveness for onto endomorphisms and automorphisms
of the shift

This talk is concerned with the overall dynamics of endomorphisms and automorphisms of
subshifts, which is a topic in symbolic dynamics. We outline a theory which elucidates
the relation between "resolvingness” and ”expansiveness”, each in the broad sense including
onesided ones, of onto endomorphisms and automorphisms of subshifts in view of their overall
dynamics.
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We show that for all S-gap shifts, the empirical measures verify a large deviation principle
with respect to the measure of maximal entropy. This is a joint work with V. Climenhaga
and D. Thompson.
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Dynamical system-approach to double scrolls in computer simulation

Many kind of double scrolls have been observed in some phisical systems,for examle,Lorenz
equation, Electronic circuits of T.Matsumoto and L.O.Chua,and Rikitake model of geomag-
netic field. However,these simulations have not been mathematically justified. In our talk,we
shall construct a dynamical system from respective diffrential equation , prove the exis-
tence of a double scroll like solution behavior to this dynamical system and show a common
mathematical characteristic among these equations.
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Growth of critical points in one-dimensional lattice systems (joint with T.Fukaya,
K.Mitsui, and M.Tsukamoto)
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A Lower Bound for the Exponent of Convergence of Normal Subgroups of
Kleinian Groups

We give a short new proof that for each non-elementary Kleinian group I', the exponent of
convergence of an arbitrary non-trivial normal subgroup is bounded below by half of the
exponent of convergence of I'; and that strict inequality holds if I' is of divergence type. We
discuss connections to the Thermodynamic Formalism of countable state Markov shifts.
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Topological fractal structures of boundaries of Coxeter groups and CAT(0) groups
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Signal processing and state transitions in randomly connected networks

Randomly connected networks exhibit rich dynamical behavior such as fixed points, limit
cycles, and chaos. In this study, we analytically investigate dynamical properties of these

networks that influence their signal integration and state concentration. At the transition
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point, known as the edge of chaos, networks display a number of desirable features, including
large gains and integration times. We show that, under appropriate conditions, a small
external input can be efficiently reconstructed from a sparse linear readout of network activity
with less fine tuning in the chaotic regime than in the fixed point regime. This performance
also depends on the source of variability. A chaotic network can show significantly better
performance than a stochastic network that behaves similarly in the baseline statistics. If
the network states take discrete values, the dynamics is also described in therms of the state
transition graph. We evaluate the in-degree distribution of the state transition graph and
estimate the speed of the state concentration.
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Pisot conjecture and Rauzy fractals

Pisot conjecture is a kind of classification problem in ergodic theory of recurrent sequences
generated by substitutions. Rauzy, and later Ito-Arnoux, found a way to see their recurrence
as a dynamical system on a ”fractal fundamental domain” of a discrete subgroup associated
with the substitution. We explain how Rauzy’s method is used to prove Pisot conjecture.
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Some random dynamical systems

We study on additive and multiplicative random perturbations. In this talk, I’ll introduce
sufficient conditions for the spectral decomposition theorem by Lasota-Komornik for both
random perturbations. Moreover I’ll talk about statistical differences between additive noise
and multiplicative noise for intermittent maps with infinite invariant density.
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We study the stochastic parallel dynamics of Ising spin systems defined on finitely connected
directed random graphs with arbitrary degree distributions, using generating functional anal-
ysis. For fully asymmetric graphs the dynamics of the system can be completely solved, due
to the asymptotic absence of loops. For arbitrary graph symmetry, we solve the dynamics
exactly for the first few time steps, and we construct approximate stationary solutions.
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