S
Finite Topologies (n < 5)

A finite topology is a special part of a power set. For a set of n elements, the power set is the
collection of all of its 2" subsets, including the set itself and the empty set. A finite topology is a
collection of these subsets with the following conditions:

(1 The original n-set is in the collection.

(2) The empty set is in the collection.

(3) For any two sets in the collection, their intersection is also a set in the collection.
(4 For any two sets in the collection, their union is also a set in the collection.

Clearly, the whole power set is a topology. So is the trivial collection consisting of the n-sef
and the empty set. Note that among the topologies of an n-set there are structures inherited

from the (n-1)-set, as well as structures appearing for the first time. The penultimate fopology
contains 3/4 of the power set’s 2" subsets.
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n=3 29 topologies, 9 classes
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355 topologies, 33 classes (one member of each class and # of members shown)
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n=5 6942 topologies, 139 classes (one member of each class and # of members shown)

This set was made possible with the expert help of Dr. Koo-Guan Choo of the University of Sydney.
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