Abramov’s lemma, 79
Abramov’s theorem
for measure theoretic entropy, 148
for topological entropy, 30
adding machine, 68
almost periodic functions, 171
aperiodic interval transformation, 128
aperiodic matrix, 23
arithmetic progression, 11

Baire’s theorem, xi
Bernoulli shifts, 88
Birkhoff ergodic theorem

for ergodic theorems, 102

for invariant measures, 111
Birkhoff recurrence theorem, 7
Birkhoff-Poincaré theorem, 141
Bochner-Herglotz theorem, 119
Brouwer’s plane theorem, 141

A-cartesian product, 164
e-chain, 139
chain recurrent,

homeomorphism, 139

point, 139
conditional expectation E(f|A), 73
conditional information I(f|A), 74
conjugacy, 30

and topological entropy, 31
compact

extensions, 165

systems, 164
continued fraction expansion,108
continued fraction transformation, 106

density, upper (for sequences), 161
Denjoy’s theorem, 61
dominated convergence theorem, xiii

doubling map, 1
(measure theoretic) entropy, 79
invariant Haar measure, 68
topological entropy, 29
transitivity, 2

entropy
of a relative to T h(T, «), 77
conditional entropy H(a|A), 76
(measure theoretic) entropy h,(T"), 79
of a partition H(«), 76

ergodic measures, 91
existence, 93

exact endomorphism, 125

first return time, 92
fixed points, 31
Franks’ theorem, 141
(measure theoretic) entropy h,(T"), 79
Furstenburg’s conjecture, 153

Gauss measure, 106
Generator
for a homeomorphism, 21
for a probability space, 79
strong: for a homeomorphism, 21; for a
probability space, 79
geodesic flow, 70
geodesic preserving diffeomorphisms, 109
horocycle flow, 70
hyperbolic toral automorphisms, 47
periodic points, 48
semiconjugacy, b4
topological entropy, 50

induced transformation, 95
information function I(«), 73
interval maps, 33



Markov property, 39

periodic points, 34

piecewise expanding, 39

topological entropy, 37
intervals of monotonicity, 37
invariant measures

for flows, 69

for transformations, 65; existence, 65

for Zk-actions, 71

for interval maps, 127
irreducible matrix, 5
isomorphism, 88

and entropy, 88

Kac’s theorem, 92
Kolmogorov extension theorem, xii

law of large numbers, 99
linear toral automorphism, 47

Markov measures, 68

entropy, 81

strong mixing, 122
martingale theorem, increasing, 83
minimality, 6

equivalent definitions, 7
multiple recurrence, 162

natural extensions, 96

von Neumann ergodic theorem, 99
generalization for weak-mixing 7', 116

normal numbers, 106

partitions (for a probability space), 73
periodic points, 31

for interval maps, 34

for Markov interval maps, 43

for toral automorphisms, 48

Perron-Frobenius operator, 126
Perron-Frobenius theorem, 23
Poincaré recurrence theorem, 91
positive definite sequences, 118
pseudo-orbit, 52

Radon-Nikodym derivative, xii
refinement
of open covers,19
of measurable partitions, 74
Riemann-Lebesgue lemma, 119
Riesz representation theorem, xii
rotations (of the circle), 1
measure theoretic entropy, 80
minimality (for irrational rotations), 6
topological entropy, 28
transitivity (for irrational rotations), 3
Rohlin tower, 96
Rohlin’s entropy formula, 133
Rohlin’s lemma, (for sigma-algebras), 163
rotations (on tori), 67
invariant measures, 67
rotation numbers p(7T'), 57
Rudolph’s theorem, 153

semi-conjugacy, 31
for hyperbolic toral automorphisms, 54
for Markov interval maps, 42
and topological entropy, 31
separated sets, 26
sequential compactness, xii
shadowing property, 52
Shannon-McMillan-Breiman
134
Sharkovski’s theorem, 36
shift map, 1

Theorem,

Sinai’s lemma (for entropy), 79
skew products, 95



spanning sets, 26
spectral measure, 119
spectrum
continuous, 118
pure point, 118
strong mixing, 122
subadditive sequences, xiii
subcover, 19
subshift of finite type, 5
topological entropy, 25
transitivity, 5
suspended flow, 70
Szemeredi’s theorem, 161
Furstenburg’s proof, 162

topological entropy
of an open cover H(a), 19
of T relative to a h(T, ), 20
of a transformation h(T), 21
transitive, 2
equivalent definitions, 4
transitive, forwardly, 3
transitive point, 3

uniformly close homeomorphisms, 54

variational principle, 147
van der Waerden’s theorem, 11
weak mixing, 113
and density one sub-sequences, 114
equivalent definitions, 120
weak-mixing extension, 164

Zorn’s lemma, xii



