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On the /-semigroups of automata

Cornells Paul Vlagsma

This thesis presents an investigation into the structure of

S-semigroups of automata, a concept introduced by A.C. Fleck and S.T.

Hedetniemi. As was pointed out by these authors in their original paper,

this new means of associating a semigroup with an automaton gives rise to

a semigroup which more faithfully carries the structure of the original

automaton than does the classical semigroup.

The author of this thesis attempted to use the S-semigroups to

determine series-parallel, and feedback decompositions of automata. This

attempt was frustrated by a lack of knowledge of the structure of

S-semigroups. Nor was it possible to determine the relation between an

S-semigroup of an automaton and the S-semigroups of the automata involved

in a decomposition of that automaton, for the same reason.

The usefulness of knowing the simple groups which divide a semigroup,

in determining relationships between a product of semigroups and the

factors of the product, and therefore the structure of a semigroup, was

shown by Krohn and Rhodes, with their prime decomposition theorem for

finite semigroups.

In this thesis all the simple groups which divide the S-semigroup of

an automaton, M , are found. It is shown that these simple groups are

exactly those which divide the permutation group P ,„> , where n{M) is

an invariant of the automaton M . A brief description is given of a

method of finding this invariant.

It is known that a simple group which divides a semigroup must divide

a subgroup of that semigroup, and that the maximal subgroups of a semigroup
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are associated with the idempotents of the semigroup. Hence, in order to

find the simple groups which divide a semigroup it is only necessary to

find the idempotents of the semigroup, and then the simple groups which

divide the groups associated with the idempotents. This is the procedure

used in this thesis.

The result of this thesis concerning the simple groups which divide

the S-semigroups of automata appears to indicate that the use of these

semigroups in determining the structure of automata is limited.
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