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1. INTRODUCTION

I will not have the possibility to provide any notes. Here are complements to the videos:
The main references are listed below, including [DZ1] and [BD], as well as the book [CM].
In lecture 111, on May 17, I forgot to write that h,, = h, in Theorem 1.

The main idea to show that the entropy of . is greater than or equal to h, is the Brin—Katok local
entropy theorem [BK], using [DWY] to forego continuity. (In the paper [BD], we prove ergodicity
first but this is not needed.) In order to apply Brin—Katok, one has to prove an upper bound on
the measure of Bowen balls. This is the easy “Gibbs bound.” (There are confusing typos in v1 of
arXiv:1807.02330: On page 45, the sentence before Corollary 7.17 should be "Now that we know
that pu. is ergodic, Proposition 7.12 will easily imply that h,, (T") = hs." In footnote 33, same page,
one should replace (7.25) by (7.24).)

We also show a (hard) “lower Gibbs bound” in [BD], using the consequence of the key lemma on
the measure of neighbourhoods of singularity curves and Borel-Cantelli. Our lower bound allows
us to find a necessary condition for pgrp = jis, but we are not able to get the exact e ™" rate
which would allow us to show uniqueness of the measure by [Bo2].

The key results we use (in §5.3 and §7.3 of [BD]) about Markov rectangles are Lemmas 7.87
and 7.90 in [CM]. Another ingredient to show absolute continuity of p. in §7.3 of [BD] is the control
of smoothness of the Jacobian of holonomy maps obtained in Lemmas 6.6 and 6.8 of [BDL].

I did not have the time to define the norms of [BD] in the last lecture. The difference between
these norms and the ones in [DZ1] presented in lecture II are:

(1) the weight cos W is removed everywhere (nonessential, due to the use of dx instead of dusrp
as reference);

(2) |W|'7 is replaced by |log |[W||~7, for v > 1 so that 257 < e+, in the strong stable norm
(due to the new growth lemma);

(3) € ¢ is replaced by |loge|¢ in the strong unstable norm (due to the new strong stable norm).

Finally, there is a “leafwise” interpretation of the distributions in our Banach spaces, given in
§7.2 of [BD].

REFERENCES

[BD] V. Baladi and M.F. Demers, On the measure of mazimal entropy for finite horizon Sinai billiard maps,
arXiv:1807.02330

[BDL] V. Baladi, M.F. Demers, and C. Liverani, Ezponential decay of correlations for finite horizon Sinai billiard
flows, Invent. Math. 211 (2018) 39-177

[Bol] R. Bowen, Topological entropy for non-compact sets, Trans. Amer. Math. Soc. 49 (1973) 125-136

[Bo2] R. Bowen, Mazimizing entropy for a hyperbolic flow, Math. Systems Theory 7 (1974) 300-303

[BK] M. Brin and A. Katok, On local entropy, Geometric Dynamics (Rio de Janeiro, 1981) Lecture Notes in
Mathematics 1007, Springer: Berlin (1983) 30-38

Date: May 19, 2019.
Complements to the videos of the minicourse given in CRM, Luminy, on May 16 and 17, 2019.
1



[BSC]
(Ch]
[CM]
[DWY]
[DZ1]
[CL]
[LM]
[Pes]
[PP]
[S]

[Y]

VIVIANE BALADI

L.A. Bunimovich, Ya.G. Sinai, and N.I. Chernov, Markov partitions for two-dimensional hyperbolic billiards,
Uspekhi Mat. Nauk 45 (1990) 97-134; Russ. Math. Surv. 45 (1990) 105-152

N.I. Chernov, Topological entropy and periodic points of two dimensional hyperbolic billiards, Funktsional.
Anal. i Prilozhen. 25 (1991) 50-57; transl. Funct. Anal. Appl. 25 (1991) 39-45

N.I. Chernov and R. Markarian, Chaotic Billiards, Math. Surveys and Monographs 127, Amer. Math. Soc.
(2006)

M.F. Demers, P. Wright, and L.-S. Young, Entropy, Lyapunov exponents and escape rates in open systems,
Ergod. Th. Dynam. Sys. 32 (2012) 1270-1301

M.F. Demers and H.-K. Zhang, Spectral analysis for the transfer operator for the Lorentz gas, J. Mod. Dyn.
5 (2011) 665-709

S. Gouézel and C. Liverani, Compact locally mazimal hyperbolic sets for smooth maps: fine statistical properties,
J. Diff. Geom. 79 (2008) 433-477

Y. Lima and C. Matheus, Symbolic dynamics for non-uniformly hyperbolic surface maps with discontinuities,
Ann. Sci. Ec. Norm. Supér. 51 (2018) 1-38

Ya.B. Pesin, Dimension theory in dynamical systems, Contemporary views and applications. Chicago Lectures
in Mathematics. University of Chicago Press, Chicago (1997)

Ya.B. Pesin and B.S. Pitskel’, Topological pressure and the variational principle for noncompact sets, Func.
Anal. Appl. 18 (1984) 50-63

Ya. Sinai, Dynamical systems with elastic reflections. Ergodic properties of dispersing billiards, Russ. Math.
Surv. 25 (1970) 137-189

L.-S. Young, Statistical properties of dynamical systems with some hyperbolicity, Ann. of Math. 147 (1998)
585-650

LABORATOIRE DE PROBABILITES, STATISTIQUES ET MODELISATION (LPSM), CNRS, SORBONNE UNIVERSITE,
UNIVERSITE PARIS DIDEROT, 4, PLACE JUSSIEU, 75005 PARIS, FRANCE
E-mail address: baladi@lpsm.paris



	1. Introduction
	References

