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Abstract

Reiterative application of Bankston’s total negation operator ‘anti-’ upon an
arbitrary topological invariant is known to lead rapidly to repetition in one of
just seven patterns. The authors have recently shown that a great deal of the
total negation procedure can be constrained to take place within a fixed class of
topological spaces (the ‘constraint’ for the discussion) without impairing much of
the theory. The present article explores iterative behaviour within a constraint. We
show that, provided the constraint is hereditary, at most eight patterns of repetition
are possible. An example reveals that in non-hereditary constraints the (unending)
sequence of invariants generated may consist entirely of distinct terms, without ever
entering a cycle of repetition.

1. Introduction

In [1] Paul Bankston demonstrated a method for producing a new topological
property anti(P) that is, in a well-defined sense, the ‘opposite’ of a given property
P. This process is known as total negation and, frequently, the term ‘anti-operator’
is used to describe the transition from a property P to its total negation anti(P). It
is known [2] that repeatedly applying this process to a given property P will result
in the generated sequence of properties becoming repetitive in one of only seven
‘iteration patterns’, and that no more than four distinct properties can appear in
this sequence.

We observe the following notational conventions throughout this article. We shall
use script capitals such as C, P, Q, R and S to represent topological properties and,
specifically, we employ U to denote the universal property satisfied by all topological
spaces. We shall, in any given problem, use C to represent the property known as
the constraint for the context, which is further discussed below, and we may assume
that the property P is always contained in C (for, were it not so, we could simply
replace P with C ∩ P before proceeding). Italic capitals such as X, Y and Z will
represent individual topological spaces.

The following definition is derived from [1] but presented as in [2]. The three
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