Math 583 LECTURES 7-9 SUMMARY Spring 2008

Lecture 7 (May 19) (See [4, pp.75-83])

1. Introduction to entropy.

2. Partitions and subalgebras, Entropy of a partition.

3. Conditional entropy.

4. Entropy of a measure-preserving transformation with respect to a finite (or countable)
partition.

5. h(T) = sup{h(T,«) : « finite}. Entropy is an invariant of measure-theoretic isomor-
phism.

Lecture 8 (May 21) (See [4, pp.84-94 and 8-9])

1. Properties of the entropy.

2. Conditional expectation, conditional entropy H(a|F) where « is a finite partition and
F is any sub-o-algebra.

3. Convergence theorem: F,, 1 F = H(A|F,) — H(A|F).

Lecture 9 (May 23) (See [1, pp.29-32] and [2, pp.239-246])

1. Martingale convergence theorem.
2. Generators and the Kolmogorov-Sinai Theorem.
3. Examples: systems with zero entropy, Bernoulli systems.
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