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New classes of compact-type spaces

SAAK GABRIYELYAN1 AND EVGENII REZNICHENKO2

ABSTRACT. Being motivated by the notions of κ-Fréchet–Urysohn spaces and k′-spaces introduced by Arhangel’skii,
the notion of sequential spaces and the study of Ascoli spaces, we introduce three new classes of compact-type
spaces. They are defined by the possibility to attain each or some of boundary points x of an open set U by a
sequence in U converging to x or by a relatively compact subset A ⊆ U such that x ∈ A. Relationships of the
introduced classes with the classical classes (as, for example, the classes of κ-Fréchet–Urysohn spaces, (sequen-
tially) Ascoli spaces, kR-spaces, sR-spaces etc.) are given. We characterize these new classes of spaces and study
them with respect to taking products, subspaces and quotients. In particular, we give new characterizations of
κ-Fréchet–Urysohn spaces and show that each feathered topological group is κ-Fréchet–Urysohn. We describe
locally compact abelian groups which endowed with the Bohr topology belong to one of the aforementioned
classes. Numerous examples are given.
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Banach and Fréchet spaces. Studia Math. 233 (2016), 119–139.

[17] Gabriyelyan, S.; Reznichenko, E. On kR-spaces and sR-spaces. Topol. Appl. 373 (2025), Paper No. 109528, 24
pp.

[18] Gabriyelyan, S.; Reznichenko, E. Functions on products X×Y with applications to Ascoli spaces, kR-spaces
and sR-spaces. European J. Math. 11 (2025), Paper No. 72, 18pp.

[19] Gruenhage, G.; Tanaka, Y. Products of k-spaces and spaces of countable tightness. Proc. Amer. Math. Soc.
273, 299–308.

[20] Hewitt, E.; Ross, K.A. Abstract Harmonic Analysis. Vol. I. 2nd ed. Springer-Verlag, Berlin, 1979.
[21] Jarchow, H. Locally Convex Spaces. B.G. Teubner, Stuttgart, 1981.
[22] Just, W.; Weese, M. Discovering Modern Set Theory II, Graduate Studies in Mathematics. American Math. Soc.

18, 1997.
[23] Lin, F.; Lin, S.; Liu, C. The kR-property of free Abelian topological groups and products of sequential fans.

Topol. Appl. 240 (2018), 78–97.
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