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Abstract—We consider Tp-topologies on n-element set that contain more than 2™ elements. We
solve a problem of listing and counting of such topologies. For this purpose we introduce the notions
of an index of the topology and a vector of the topology. We study their properties and single out all
possible classes of the topologies under the consideration. We formulate and prove a theorem related
to the number of the topologies in each of the classes.
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INTRODUCTION

The problem of counting and classification of topologies on a finite set lies at the junction of topology
and combinatorics. It has not yet been completely solved, though a number of mathematicians work on
this question [1—3].

There exist two basic ways to solve the problem. The former specifies some attribute that allows
to formulate certain effective topologies counting algorithm. The base of the method can be found in
[4—6]. The complete solution to the problem under this technique exists only for topologies with some
fixed properties. Here we apply exactly this approach to solving the problem. The latter way of solving
involves PC algorithm construction which introduces the topologies counting by their enumeration [7].
These works allow us not only to check the theoretical results but also to formulate new hypotheses.
Nevertheless, this approach naturally cannot give the final answer in the case of an arbitrary finite set.

Here in order to classily the topologies we introduce the notion of the topology which allows us to
completely describe the topologies containing more than half of the Boolean. All such topologies are
necessarily Tp-topologies.

1. SOME BASIC NOTIONS AND PRELIMINARY RESULTS

Consider a topology 7 on the finite n-element set X and fix some a € X.

Definition 1. The minimal neighborhood M, of the element a is the intersection of all neighborhoods
of the element.

Since the set 7 is finite, any element a of the topological space X possesses a unique minimal
neighborhood M,.

Definition 2. The index of an element a € X with respect to the topology T is the number ind,(a)
that equals the number of elements in M, different from a.
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