
Volume 52, 2018

Pages 61–72

http://topology.auburn.edu/tp/

http://topology.nipissingu.ca/tp/

Preservation of a Neighborhood Base
of a Set by ccc Forcings

by

Akira Iwasa

Electronically published on July 15, 2017

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.

Topology Proceedings

Web: http://topology.auburn.edu/tp/
Mail: Topology Proceedings

Department of Mathematics & Statistics
Auburn University, Alabama 36849, USA

E-mail: topolog@auburn.edu
ISSN: (Online) 2331-1290, (Print) 0146-4124

COPYRIGHT c⃝ by Topology Proceedings. All rights reserved.



TOPOLOGY
PROCEEDINGS
Volume 52 (2018)
Pages 61-72

http://topology.auburn.edu/tp/
http://topology.nipissingu.ca/tp/

E-Published on July 15, 2017

PRESERVATION OF A NEIGHBORHOOD BASE
OF A SET BY CCC FORCINGS

AKIRA IWASA

Abstract. Let ⟨X, τ⟩ be a topological space and let A be a subset
of X. We investigate under what circumstances a neighborhood
base of A remains a neighborhood base of A in countable chain
condition (ccc) forcing extensions.

We prove that if ⟨X, τ⟩ is a metrizable space and A ⊆ X, then
the following are equivalent (Corollary 2.9):
(1) Every forcing preserves a neighborhood base of A.
(2) Every ccc forcing preserves a neighborhood base of A.
(3) If B is the boundary of A, then B ∩A is scattered and com-

pact.

1. Introduction

Let V be a ground model and let P be a forcing. VP denotes the forcing
extension of V by the forcing P. For a topological space ⟨X, τ⟩ in V, we
define a topological space ⟨X, τP⟩ in VP such that

τP is the topology on X generated by τ in VP.

Observe that, in general, τ $ τP (because the forcing P introduces new
open sets) and that τ serves as a base for τP by definition.

We say that a topological property φ is preserved by forcing if, when-
ever a space ⟨X, τ⟩ satisfies φ, ⟨X, τP⟩ satisfies φ for any forcing P. Topo-
logical properties such as Hausdorffness, regularity, and complete regu-
larity are preserved by forcing ([2, Lemma 22]), but normality may not
be preserved by forcing ([10, Theorem 1.8]). Renata Grunberg, Lúcia
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