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Open extension topology is introduced in [1] for the case when its carrier differs from the one of
the starting topological space by one point. A particular case of this construction is excluded point
topology which appears as an open extension of the discrete topology. The most famous example
of excluded point topology is Sierpinski space. We generalize this construction to the case of an
arbitrary superset of the carrier of the original space.

Let (X, τ) be a topological space and let X∗ be a superset of X. Then the family τ∗ = {U ⊂
X∗ | U ⊃ X or U ∈ τ} is a topology for X∗, which is called the open extension topology of X to
X∗. Thus the open sets of X∗ are all the sets containing X and all open sets of X. Respectively,
closed sets in X∗ are all subsets of the complement X∗\X and all unions (X∗\X)∪A where A is
closed in X. The open extension topology τ∗ is the supremum of topology τ ∪{X∗} and X-included
topology for X∗.

A map f : X → Y of topological spaces (X, τ) and (Y, σ) is called inducing, if the topology τ is
induced by σ and f .

Theorem 1. Let (X, τ) be a topological space, let X∗ be a superset of the set X and let τ∗ be the
open extension topology of X to X∗. Then the natural embedding X � x

i	→x ∈ X∗ is open inducing
map. In particular, (X, τ) is open subspace of X∗.

Unlike extension topology [2] open extension topology is not transitive. Hence the natural
embedding X � x 	→x ∈ X∗ is not quotient.

Proposition 1. A base of the least cardinality of the open extension topology of a space X to X∗

has the form β∗={X ∪{x}, x∈X∗\X}∪β where β is a base of the least cardinality of the space X.

Proposition 2. Let τ∗ be the open extension topology of a space X to X∗ ⊃ X. Then a local base
of the least cardinality at any point x ∈ X∗ has the form {X ∪{x}} for x ∈ X∗\X, and βx where
βx is a local base of the least cardinality at point x in X, for x ∈ X.

Proposition 3. Let τ∗ be the open extension topology of a space X to X∗ ⊃ X and let A ⊂ X∗.
Then the interior, the closure, the sets of isolated and limit points of A are obtained by formulae:

1) IntX∗ A = A when A ⊃ X, and IntX∗ A = IntX(A∩X) otherwise;
2) AX∗ = A when A ⊂ X∗\X, and AX∗ = A∩XX ∪(X∗\X) otherwise;
3) IX∗(A) = A when A ⊂ X∗\X, and IX∗(A) = IX(A∩X) otherwise;
4) A′

X∗ = ∅ when A ⊂ X∗\X, and A′
X∗ = (A∩X)′X ∪(X∗\X) otherwise;

5) A is dense (nowhere dense) in X∗ if and only if the intersection A∩X is dense (nowhere
dense) in X.

References

[1] Lynn Arthur Steen and J. Arthur Seebach, Jr. Counterexamples in topology. – New York: Dover
publications, 1978. – 256 p.

[2] Babych V. M., Filonenko O. M. Extension Topology // Scientific Bulletin of Uzhhorod University.
Series of Mathematics and Informatics. – 2015. – 1 (26). – p. 7-11. [in Ukrainian]

[3] Babych V. M., Pyekhtyeryev V. O. Open Extension Topology // Proc. Intern. Geom. Center. –
2015. – Vol. 8.– No. 2. – p. 20-25. [in Ukrainian]

10



ЗМIСТ

Майстер математичної освiти: Кузаконь Вiктор Михайлович.....................................5

Майдо Оскарович Рахула вспоминает.................................................................................7

O. A. Antoshkina, O. Yu. Khetselius, V. F. Mansarliysky
Quantization of states of the bispinor Dirac equation with
special radiation potentials and
parity nonconservation effect in heavy finite Fermi-system..............................................................9

V. Babych, V. Pyekhtyeryev
Construction of the Open Extension Topology...............................................................................10

T. Banakh, T. Martynyuk
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