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Introduction. Origins of ergodic theory. Our results will be con-
cerned with 1-1 invertible transformations, T, of a measure space X,
of total measure 1, where T and 7! transform each measurable set
onto a measurable set of the same measure.

We will be concerned with the behavior of T only up to sets of
measure 0. That is, we will say that T acting on X is isomorphic to
T, acting on X, if we can find X;CX; and X,CX; of measure 1 and
invariant under 7, and T%, respectively, and if there is an invertible,
measure-preserving transformation ¥ of X; onto X, such that for all x
in X; we have ¢ T1(x) = Tap(x).

Measure-preserving transformations arise in many different con-
texts, and I will now describe three of the more important ones.

(1) Automorphisms of compact groups. Any continuous automorph-
ism of a compact group is a measure-preserving transformation with
respect to Haar measure (see Halmos, Lectures in ergodic theory).

(2) Random processes. A stationary process can be thought of as a
box that prints out one letter for each unit of time where the probabil-
ity of a given letter being printed out may depend on the letters
printed out in the past but is independent of the time (that is, the
mechanism in the box does not change).

ExaMpLE 1. The box contains a roulette wheel. We spin the wheel
once each unit of time and print out the result.

ExaMmpLE 2. The box contains a roulette wheel. We look at all
possibilities for three consecutive spins and divide these into two
classes. Now each time we spin the wheel we look at the last three
spins and print out a 1 if they fall in the first class and a 2 if they fall
in the second class.

ExaMPLE 3. A teleprinter. This prints out letters where the prob-
ability of a given letter depends on what has already been printed
(many possibilities will have probability 0 because they will not
make sense).
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