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Part 3: Standard modal-topological aspect

Krassimir Atanassov 1,2

1 Department of Bioinformatics and Mathematical Modelling,
Institute of Biophysics and Biomedical Engineering,

Bulgarian Academy of Sciences
Acad. G. Bonchev Str., Bl. 105, Sofia-1113, Bulgaria

email: krat@bas.bg
2 Intelligent Systems Laboratory

Prof. Asen Zlatarov University, Bourgas-8000, Bulgaria

Received: 4 October 2022 Revised: 11 March 2023
Accepted: 21 March 2023 Online First: 27 March 2023

Abstract: The set 𝑆𝐸𝑇 (𝑛), generated by an arbitrary natural number 𝑛, was defined in [3]. There,
and in [4], some arithmetic functions and arithmetic operators of a modal type are defined over the
elements of 𝑆𝐸𝑇 (𝑛). Here, over the elements of 𝑆𝐸𝑇 (𝑛) arithmetic operators of a topological
type are defined and some of their basic properties are studied. Perspectives for future research
are discussed.
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1 Introduction
The present paper is a continuation of previous legs of the author’s research, [3,4]. Here, we give
only the basic definitions from them and after this, in Section 2, we will introduce new arithmetic
operators, this time of topological type.
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As it was discussed in [3], the set 𝑆𝐸𝑇 (𝑛) is generated by a fixed arbitrary natural number 𝑛.
Similarly to [3], let everywhere below the fixed arbitrary natural number 𝑛 ≥ 2 has the canonical
form

𝑛 =
𝑘∏︁

𝑖=1

𝑝𝛼𝑖
𝑖 ,

where 𝑘, 𝛼1, 𝛼2, . . . , 𝛼𝑘 ≥ 1 are natural numbers and 𝑝1, 𝑝2, . . . , 𝑝𝑘 are different prime numbers.
In [1, 3, 4], the following notations related to 𝑛 that we will use below, are introduced:

𝑠𝑒𝑡(𝑛) = {𝑝1, 𝑝2, . . . , 𝑝𝑘},

𝑚𝑢𝑙𝑡(𝑛) =
𝑘∏︁

𝑖=1

𝑝𝑖,

𝜔(𝑛) = 𝑘,

𝑆𝐸𝑇 (𝑛) = {𝑚|𝑚 =
𝑘∏︁

𝑖=1

𝑝𝛽𝑖

𝑖 & 𝛿(𝑛) ≤ 𝛽𝑖 ≤ ∆(𝑛)},

where ∗

𝛿(𝑛) = min(𝛼1, . . . , 𝛼𝑘),

∆(𝑛) = max(𝛼1, . . . , 𝛼𝑘),

∘ 𝑛 = (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑛),

* 𝑛 = (𝑚𝑢𝑙𝑡(𝑛))Δ(𝑛),

for each 𝑚 ∈ 𝑆𝐸𝑇 (𝑛), i.e., for 𝑚 =
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖 , where 𝛿(𝑚) ≤ 𝛽𝑖 ≤ ∆(𝑚):

¬𝑚 =
𝑘∏︁

𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−𝛽𝑖

𝑖 ,

𝑚 = (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑚),

♢𝑚 = (𝑚𝑢𝑙𝑡(𝑛))Δ(𝑚).

While in [3, 4] it was shown that the new objects have properties specific to algebra and for
modal logic†, respectively, here we will discuss their topological properties.

2 New arithmetic functions, defined in 𝑆𝐸𝑇 (𝑛)

Let us define for the above 𝑛 and 𝑚:

∇(𝑛) =
𝛿(𝑛) + ∆(𝑛)

2
,

————————
∗ Other authors (see, e.g. [12]), denote the functions 𝛿 and Δ by ℎ and 𝐻 , respectively.
† As we discussed in [4], operators and ♢ are in some sense analogues of the modal operators “necessity”

and “possibility”, respectively, see, e.g., [7, 9, 10].
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𝒞(𝑚) =
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 ,

ℐ(𝑚) =
𝑘∏︁

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 ,

where ⌊𝑥⌋ is the floor function, or the integer part of the real number 𝑥 and

⌈𝑥⌉ =

{︃
𝑥, if 𝑥 is integer

⌊𝑥⌋+ 1, otherwise
.

In some sense, operators 𝒞 and ℐ are analogues of the topological operators "closure" and
"interior", see, e.g., [8, 11].

Following [4], let us define the operation multiplication for the natural numbers 𝑙,𝑚 ∈ 𝑆𝐸𝑇 (𝑛)

with canonical forms:

𝑙 =
𝑘∏︁

𝑖=1

𝑝𝛽𝑖

𝑖 , 𝑚 =
𝑘∏︁

𝑖=1

𝑝𝛾𝑖𝑖 ,

(and hence, 𝛿(𝑛) ≤ 𝛽𝑖, 𝛾𝑖 ≤ ∆(𝑛)) by:

𝑙 ×𝑚 =
𝑘∏︁

𝑖=1

𝑝
min(𝛽𝑖+𝛾𝑖,Δ(𝑛))
𝑖 .

The operations the Great Common Divisor and the Least Common Multiple have the standard
forms:

(𝑙,𝑚) =
𝑘∏︁

𝑖=1

𝑝
min(𝛽𝑖,𝛾𝑖)
𝑖 , [𝑙,𝑚] =

𝑘∏︁
𝑖=1

𝑝
max(𝛽𝑖,𝛾𝑖)
𝑖 ,

because
𝛿(𝑛) ≤ min(𝛽𝑖, 𝛾𝑖) ≤ max(𝛽𝑖, 𝛾𝑖) ≤ ∆(𝑛).

Below, both operations will be denote by "(.)” and "[.]", respectively.
The following assertions are valid.

Theorem 1. For the given 𝑙,𝑚 ∈ 𝑆𝐸𝑇 (𝑛)

(𝑙,𝑚)× [𝑙,𝑚] = 𝑙 ×𝑚,

¬[¬𝑙,¬𝑚] = (𝑙,𝑚),

¬(¬𝑙,¬𝑚) = [𝑙,𝑚].

Proof: Let 𝑙,𝑚 ∈ 𝑆𝐸𝑇 (𝑛) be given. Then, for the first equality we obtain:

(𝑙,𝑚)× [𝑙,𝑚] =
𝑘∏︁

𝑖=1

𝑝
min(𝛽𝑖,𝛾𝑖)
𝑖 ×

𝑘∏︁
𝑖=1

𝑝
max(𝛽𝑖,𝛾𝑖)
𝑖

=
𝑘∏︁

𝑖=1

𝑝
min(min(𝛽𝑖,𝛾𝑖)+max(𝛽𝑖,𝛾𝑖),Δ(𝑛))
𝑖

=
𝑘∏︁

𝑖=1

𝑝
min(𝛽𝑖+𝛾𝑖,Δ(𝑛))
𝑖 = 𝑙 ×𝑚.
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For the second equality we obtain:

¬[¬𝑙,¬𝑚] = ¬

[︃
¬

𝑘∏︁
𝑖=1

𝑝𝛽𝑖

𝑖 ,¬
𝑘∏︁

𝑖=1

𝑝𝛾𝑖𝑖

]︃

= ¬

[︃
𝑘∏︁

𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−𝛽𝑖

𝑖 ,
𝑘∏︁

𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−𝛾𝑖
𝑖

]︃

= ¬
𝑘∏︁

𝑖=1

𝑝
max(Δ(𝑛)+𝛿(𝑛)−𝛽𝑖,Δ(𝑛)+𝛿(𝑛)−𝛾𝑖)
𝑖

=
𝑘∏︁

𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−max(Δ(𝑛)+𝛿(𝑛)−𝛽𝑖,Δ(𝑛)+𝛿(𝑛)−𝛾𝑖)
𝑖

=
𝑘∏︁

𝑖=1

𝑝
min(𝛽𝑖,𝛾𝑖)
𝑖 = (𝑙,𝑚).

The third equality is proved in the same manner. □

Theorem 2. For a given 𝑚 ∈ 𝑆𝐸𝑇 (𝑛):

(a) 𝒞(𝒞(𝑚)) = 𝒞(𝑚),

(b) 𝒞(ℐ(𝑚)) = (𝑚𝑢𝑙𝑡(𝑛))⌈∇(𝑛)⌉,

(c) ℐ(𝒞(𝑚)) = (𝑚𝑢𝑙𝑡(𝑛))⌊∇(𝑛)⌋,

(d) ℐ(ℐ(𝑚)) = ℐ(𝑚),

(e) ℐ(𝑚) ≤ 𝑚 ≤ 𝒞(𝑚),

(f) ¬𝒞(¬𝑚) = ℐ(𝑚),

(g) ¬ℐ(¬𝑚) = 𝒞(𝑚).

Proof: For (a) and (b) we obtain, respectively:

𝒞(𝒞(𝑚)) = 𝒞(
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 )

=
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖

=
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 = 𝒞(𝑚),

and
𝒞(ℐ(𝑚)) = 𝒞(

𝑘∏︁
𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 )

=
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,min(⌊∇(𝑛)⌋,𝛽𝑖))
𝑖

=
𝑘∏︁

𝑖=1

𝑝
⌈∇(𝑛)⌉
𝑖

= (𝑚𝑢𝑙𝑡(𝑛))⌈∇(𝑛)⌉.
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Equalities (c) and (d) are proved in the same manner. For (e) and (f) we obtain, respectively:

ℐ(𝑚) =
𝑘∏︁

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 ≤

𝑘∏︁
𝑖=1

𝑝𝛽𝑖

𝑖 ≤
𝑘∏︁

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 = 𝒞(𝑚),

and
¬𝒞(¬𝑚) = ¬𝒞(

𝑘∏︀
𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−𝛽𝑖

𝑖 )

= ¬
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,Δ(𝑛)+𝛿(𝑛)−𝛽𝑖)
𝑖

=
𝑘∏︀

𝑖=1

𝑝
Δ(𝑛)+𝛿(𝑛)−max(⌈∇(𝑛)⌉,Δ(𝑛)+𝛿(𝑛)−𝛽𝑖)
𝑖 .

There are two cases. If ⌈∇(𝑛)⌉ ≥ ∆(𝑛) + 𝛿(𝑛)− 𝛽𝑖, then 𝛽𝑖 ≥ 2∇(𝑛)− ⌈∇(𝑛)⌉ = ⌊∇(𝑛)⌋, and

¬𝒞(¬𝑚) =
∏︀𝑘

𝑖=1 𝑝
2∇(𝑛)−⌈∇(𝑛)⌉
𝑖

=
𝑘∏︀

𝑖=1

𝑝
⌊∇(𝑛)⌋
𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 = ℐ(𝑚).

If ⌈∇(𝑛)⌉ < ∆(𝑛) + 𝛿(𝑛)− 𝛽𝑖, then 𝛽𝑖 < 2∇(𝑛)− ⌈∇(𝑛)⌉ = ⌊∇(𝑛)⌋, and

¬𝒞(¬𝑚) =
∏︀𝑘

𝑖=1 𝑝
2∇(𝑛)−(2∇(𝑛)−𝛽𝑖)
𝑖

=
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 = ℐ(𝑚).

Equality (g) is proved in the same manner.

3 Two standard modal topological structures over 𝑆𝐸𝑇

In [5], on the basis of the definitions from [8, 11], the concept of a Modal Topological Structure
(MTS) is introduced and some structures for the case of an intuitionistic fuzzy sets (see, [2]) are
described. Here, we will use the definitions from [5], but over the special universe 𝑆𝐸𝑇 .

Following and modifiying the basic definition from [5], we will give the following definition.
Definition 1. A 𝑐𝑙-MTS is the object

⟨𝑋,𝒪, ∘, ∙, 𝑒∘⟩,

for which:
– 𝑋 is a set of natural numbers;
– 𝒪 : 𝑋 → 𝑋 is a topological operator of type “closure” (in sense of, e.g., [11]);
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– ∘ : 𝑋 × 𝑋 → 𝑋 is an operation for which exists another operation * such that for every
two 𝑙,𝑚 ∈ 𝑋:

𝑙 *𝑚 = ¬(¬𝑙 ∘ ¬𝑚),

𝑙 ∘𝑚 = ¬(¬𝑙 * ¬𝑚);

– ∙ : 𝑋 → 𝑋 is a modal operator of type “possibility” (in sense of, e.g., [9]);

– 𝑒∘ is the unit element of 𝑋 about operation ∘ and 𝑒* – about operation *;

– the following nine conditions hold:
C1 𝒪(𝑙 ∘𝑚) = 𝒪(𝑙) ∘ 𝒪(𝑚),

C2 𝑙 ≤ 𝒪(𝑙),

C3 𝒪(𝑒∘) = 𝑒∘,

C4 𝒪(𝒪(𝑙)) = 𝒪(𝑙),

C5 ∙(𝑙 *𝑚) = ∙𝑙 * ∙𝑚,

C6 𝑙 ≤ ∙𝑙,

C7 ∙𝑒* = 𝑒*,

C8 ∙ ∙ 𝑙 = ∙𝑙,

C9 ∙ 𝒪(𝑙) = 𝒪(∙𝑙).

The name 𝑐𝑙-MTS is given, because the topological operator is of closure type.

Theorem 3. ⟨𝑆𝐸𝑇 (𝑛), 𝒞, (.),♢, * ⟩ is a 𝑐𝑙-MTS.
Proof: Let 𝑙,𝑚 ∈ 𝑆𝐸𝑇 (𝑛). We check sequentially the conditions C1–C9.

C1: 𝒞((𝑙,𝑚)) = 𝒞(
𝑘∏︀

𝑖=1

𝑝
min(𝛽𝑖,𝛾𝑖)
𝑖 )

=
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,min(𝛽𝑖,𝛾𝑖))
𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(max(⌈∇(𝑛)⌉,𝛽𝑖),max(max(⌈∇(𝑛)⌉,𝛾𝑖))
𝑖

=

(︂
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 ,

𝑘∏︀
𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛾𝑖)
𝑖

)︂
= (𝒞(𝑙), 𝒞(𝑚));

C2: 𝒞(𝑙) =
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖

≥
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖 = 𝑙;

C3: 𝒞( * (𝑙)) = 𝒞((𝑚𝑢𝑙𝑡(𝑛))Δ(𝑙))

= (𝑚𝑢𝑙𝑡(𝑛))max(⌈∇(𝑛)⌉,Δ(𝑙))

= (𝑚𝑢𝑙𝑡(𝑛))Δ(𝑙) = * (𝑙);
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C4: 𝒞(𝒞(𝑙)) = 𝒞
(︂

𝑘∏︀
𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖

)︂
=

𝑘∏︀
𝑖=1

𝑝
max(⌈∇(𝑛)⌉,(max(⌈∇(𝑛)⌉,𝛽𝑖))
𝑖

=
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖 = 𝒞(𝑙)

C5: ♢([𝑙,𝑚]) = ♢
(︂

𝑘∏︀
𝑖=1

𝑝
max(𝛽𝑖,𝛾𝑖)
𝑖

)︂
= (𝑚𝑢𝑙𝑡(𝑛))

max
1≤𝑖≤𝑘

(𝛽𝑖,𝛾𝑖)

=
[︁
(𝑚𝑢𝑙𝑡(𝑛))

max
1≤𝑖≤𝑘

𝛽𝑖

, (𝑚𝑢𝑙𝑡(𝑛))
max

1≤𝑖≤𝑘
𝛾𝑖
]︁

= [ * 𝑙, *𝑚];

C6: ♢𝑙 = ♢
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖

= (𝑚𝑢𝑙𝑡(𝑛))
max

1≤𝑖≤𝑘
𝛽𝑖

≥
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖 = 𝑙;

C7: ♢ ∘ = ♢(𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑛)

= (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑛) = ∘ ;

C8: ♢♢𝑙 = ♢ (𝑚𝑢𝑙𝑡(𝑛))
max

1≤𝑖≤𝑘
𝛽𝑖

= (𝑚𝑢𝑙𝑡(𝑛))Δ(𝑙) = ♢𝑙;

C9: ♢𝒞(𝑙) = ♢
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,𝛽𝑖)
𝑖

=
𝑘∏︀

𝑖=1

𝑝
max

1≤𝑖≤𝑘
(max(⌈∇(𝑛)⌉,𝛽𝑖))

𝑖

=
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉, max

1≤𝑖≤𝑘
𝛽𝑖)

𝑖

=
𝑘∏︀

𝑖=1

𝑝
max(⌈∇(𝑛)⌉,Δ(𝑙))
𝑖

= 𝒞
(︂

𝑘∏︀
𝑖=1

𝑝
Δ(𝑙))
𝑖

)︂
= 𝒞(♢𝑙).

Therefore, Theorem 3 is valid. □

Definition 2. A 𝑖𝑛-MTS is the object

⟨𝑋,𝒬, *, , 𝑒*⟩,

for which:

– 𝑋 is the set, * is the operation, and 𝑒* is the unit element of 𝑋 about operation *, defined
in Definition 1;

– 𝒬 : 𝑋 → 𝑋 is a topological operator of type “interior” (in sense of, e.g., [11]);
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– : 𝑋 → 𝑋 is a modal operator of type “necessity” (in sense of, e.g., [9]);

– the following nine conditions hold:

I1 𝒬(𝑙 *𝑚) = 𝒬(𝑙) * 𝒬(𝑚),

I2 𝑙 ≥ 𝒬(𝑙),

I3 𝒬(𝑒*) = 𝑒*,

I4 𝒬(𝒬(𝑙)) = 𝒬(𝑙),

I5 (𝑙 ∘𝑚) = 𝑙 ∘ 𝑚,

I6 𝑙 ≥ 𝑙,

I7 𝑒∘ = 𝑒∘,

I8 𝑙 = 𝑙,

I9 𝒬(𝑙) = 𝒬( 𝑙).

Theorem 4. ⟨𝑆𝐸𝑇 (𝑛), ℐ, [.], , ∘ ⟩ is an 𝑖𝑛-MTS.
Proof: Let 𝑙,𝑚 ∈ 𝑆𝐸𝑇 (𝑛). We check sequentially the conditions I1–I9.

I1: ℐ([𝑙,𝑚]) = ℐ(
𝑘∏︀

𝑖=1

𝑝
max(𝛽𝑖,𝛾𝑖)
𝑖 )

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,max(𝛽𝑖,𝛾𝑖))
𝑖

=
𝑘∏︀

𝑖=1

𝑝
max(min(⌊∇(𝑛)⌋,𝛽𝑖),min(⌊∇(𝑛)⌋,𝛾𝑖))
𝑖

=

[︂
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 ,

𝑘∏︀
𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛾𝑖)
𝑖

]︂
= [ℐ(𝑙), ℐ(𝑚)];

I2: ℐ(𝑙) =
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖

≤
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖 = 𝑙;

I3: ℐ( ∘ (𝑙)) = ℐ((𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑙))

= (𝑚𝑢𝑙𝑡(𝑛))min(⌊∇(𝑛)⌋,𝛿(𝑙))

= (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑙) = ∘ (𝑙);

I4: ℐ(ℐ(𝑙)) = ℐ
(︂

𝑘∏︀
𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖

)︂
=

𝑘∏︀
𝑖=1

𝑝
min(⌊∇(𝑛)⌋,(min(⌊∇(𝑛)⌋,𝛽𝑖))
𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖 = ℐ(𝑙)
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I5: ((𝑙,𝑚)) =

(︂
𝑘∏︀

𝑖=1

𝑝
min(𝛽𝑖,𝛾𝑖)
𝑖

)︂
= (𝑚𝑢𝑙𝑡(𝑛))

min
1≤𝑖≤𝑘

(𝛽𝑖,𝛾𝑖)

=
(︁
(𝑚𝑢𝑙𝑡(𝑛))

min
1≤𝑖≤𝑘

𝛽𝑖

, (𝑚𝑢𝑙𝑡(𝑛))
min

1≤𝑖≤𝑘
𝛾𝑖
)︁

= ( 𝑙, 𝑚);

I6: 𝑙 =
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖

= (𝑚𝑢𝑙𝑡(𝑛))
min

1≤𝑖≤𝑘
𝛽𝑖

≤
𝑘∏︀

𝑖=1

𝑝𝛽𝑖

𝑖 = 𝑙;

I7: ∘ = (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑛)

= (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑛) = ∘ ;

I8: 𝑙 = (𝑚𝑢𝑙𝑡(𝑛))
min

1≤𝑖≤𝑘
𝛽𝑖

= (𝑚𝑢𝑙𝑡(𝑛))𝛿(𝑙) = 𝑙;

I9: ℐ(𝑙) =
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛽𝑖)
𝑖

=
𝑘∏︀

𝑖=1

𝑝
min

1≤𝑖≤𝑘
(min(⌊∇(𝑛)⌋,𝛽𝑖))

𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋, min

1≤𝑖≤𝑘
𝛽𝑖)

𝑖

=
𝑘∏︀

𝑖=1

𝑝
min(⌊∇(𝑛)⌋,𝛿(𝑙))
𝑖

= ℐ
(︂

𝑘∏︀
𝑖=1

𝑝
𝛿(𝑙))
𝑖

)︂
= ℐ( 𝑙).

Therefore, Theorem 4 is valid.

4 Conclusion
In the present research, we show that for arbitrary natural number 𝑛, over set 𝑆𝐸𝑇 (𝑛) we can
define two different modal topological structures. They do not have analogues among the existing
topological structures.

In the future, over the set 𝑆𝐸𝑇 other new topological structures will be defined. They will be
based over the present ones and will be their modifications. So, the present topological structures
are called standard ones.
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