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ON BOREL SEMIFILTERS

ANDREA MEDINI

ABsTRACT. Building on work of van Engelen and van Mill, we show
that a zero-dimensional Borel space is homeomorphic to a semifilter
if and only if it is homogeneous and not locally compact. Under
E%—Determinacy, this result extends to all analytic and coanalytic
spaces.

1. INTRODUCTION

Throughout this paper,  will denote a countably infinite set. We
will denote by P(€) the collection of all subsets of Q. Define Fin(Q) =
{z C Q: zis finite} and Cof(2) = {& C Q : Q\ = is finite}. Also define
Fin = Fin(w) and Cof = Cof(w).

A collection X C P(Q) is upward-closed if and only if y O z € X
implies y € X for all z,y € P(Q). We will write x C* y to mean that
x \ y is finite, and we will write z =* y to mean that z C* y and y C* z.
A collection X C P(Q) is closed under finite modifications if and only if
y="x € X implies y € X for all z,y € P(Q).

A semifilter on Q is a collection & C P() that satisfies the following
conditions.

e g¢Sand QeS.
e S is closed under finite modifications.
e S is upward-closed.

All semifilters are assumed to be on w unless we explicitly say otherwise.
The notion of semifilter is a natural weakening of the notion of filter,
and it has found applications in several areas of mathematics (see [1]).

2010 Mathematics Subject Classification. 54HO05, 54F65, 03E15, 03E60.

Key words and phrases. Semifilter, Borel, homogeneous, filter, h-homogeneous,
Wadge theory.

The author acknowledges the support of the FWF grant M 1851-N35.

(©2018 Topology Proceedings.

97



This file contains only the first page of the paper. The full version of the
paper is available to Topology Proceedings subscribers.
See http://topology.auburn.edu/tp/subscriptioninfo.html for information.



