SUPREMA OF LOCATED SETS
MARK MANDELKERN
I. Introduction
rt is not always possible to measure the distance p(x, G) between a point x and a set
G in a.metric space; sets for which the distance exists for all x are called located.The
concept was introduced by Brouwer [2] and is used extensively in constructive
analysis. For example, although not every nonvoid bounded set of real numbers has a
supremum, each nonvoid, bounded, located set on the line is easily seen to have a
supremum.
In the case olunbounded sets, suprema are sought in the system R' ofextended real
numbers constructed in [3]. In sharp contrast to the bounded case,not al1 located sets

have suprema in R-; an example was given in [3], where it was also shown that
nonvoid, conuex located sets do have suprema.
Here those located sets on the line which have suprema in R' are characterized in

several ways. The main characterization, Theorern 1 below, utilizes the
characterization oflocated sets given inf{],where closed located sets G on the line are
shown to be precisely those sets of the form
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This is called the notched representation of the located set G, the intervals (an, b) are
the notches of G, and the integers M,, are cailed the locating parameters for G.

2. Existence of suprema

It suffices to consider closed located sets. Recall that the notch (a,, b,) is represented
by the extended real numbers an and bn, for which, in general, it is not known whether
they are finite or infinite. The following characterization of located sets with suprema
shows that it is just this lack of inlormation which prevents the construction of suprema
for certain located sets. We lollow the convention that the voicl interval is written as
(1,0); this simplifies the statements of results, since then only the nonvoid notches can
have possibly infinite endpoints.
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3. Nonuoid locateil sets
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