Localic completions in constructive analysis

Erik Palmgren
Stockholm University

April 13, 2019

Abstract. Formal topology may be regarded as locale theory developed
within a neutral constructivist framework, such as that of Bishop’s construc-
tive mathematics [1], avoiding impredicativity and the principle of excluded
middle. A systematic investigation was started by Martin-Lof and Sambin
[5] using type theory as foundation. A link between formal topology and
Bishop’s theory of compact metric spaces was provided by Vickers’ seminal
notion of localic completion [3, 4]. With Vickers’ method it can been shown
[2] that the category of open subspaces of locally compact metric spaces em-
bed fully faithfully into the category of locales (or formal topologies). This
gives the possibility to apply methods of locale theory to constructive anal-
ysis, and conversely prove certain results about locales using point-based
methods.
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