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ABSTRACT

In this article, we first provide some examples for soft topological polygroups, then define the 
closure of a soft topological polygroup and state the necessary condition for the closure of a 
soft topological polygroup to be a soft topological polygroup itself. We present some more 
characterizations of soft topological polygroups. In particular, explain the relation between 
soft sets and complete parts in a polygroup. Furthermore, write the different compositions of 
the closure of soft topological polygroups. Finally, introduce another definition for soft topo-
logical polygroups, which we will work on it in future.

Cite this article as: Mousarezaei R, Davvaz B. Analzying the relation between soft sets and 
topological polygroups. Sigma J Eng Nat Sci 2023;41(3):481−487.

Research Article

Analzying the relation between soft sets and topological polygroups 

Rasoul MOUSAREZAEI1 , Bijan DAVVAZ1,*
1Department of Mathematical Sciences, Yazd University, Yazd, 89158-1841, Iran

ARTICLE INFO

Article history
Received: 30 April 2021 
Revised: 08 June 2021 
Accepted: 21 June 2021

Keywords:
Soft Sets; Polygroups; Soft 
Polygroups; Topological 
Polygroups; Soft Topological 
Polygroups; Complete Part; 
Closure Sets

*Corresponding author.
*E-mail address: davvaz@yazd.ac.ir
This paper was recommended for publication in revised form by 
Regional Editor Vildan Çetkin

Published by Yıldız Technical University Press, İstanbul, Turkey
Copyright 2021, Yıldız Technical University. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

INTRODUCTION

Classical methods can not be used successfully to solve 
complex problems in economics, engineering, environ-
ment, medicine and etc. due to uncertainties. There are 
three ways to solve such problem. The first is probability 
theory, the second is fuzzy set theory, and the third is inter-
val mathematics.

Molodstov in [16] introduced the concept of soft set 
theory as a mathematical tool for solving problems deal-
ing with ambiguity and uncertainty. He stated that soft set 
theory has enough parameters to provide an approximate 
description of the problem. We intend to incorporate soft 
sets into classical mathematical structures to increase the 
efficiency of these structures to cover uncertainties.

In this regard, many researchers have worked and were 
our guiding light, some of which we can mention.

B. Davvaz has provided many example of polygroups in
[6] that we have used to construct examples of soft topo-
logical polygroups. D. Heidari has defined the topological
polygroup in [11] and has established a nice relationship
with complete parts. T. Shah in [18] has introduced soft
topological groups and studied their properties. G. Oguz
in [18] has defined the soft topological polygroups for the
first time. In [17], different examples of soft topological
polygroups are given.

You can see the concept of soft sets and soft rings in 
[3] by H. Aktas and N. Cagman. F. Feng and Y. M. Li has
specifically identified in [9] soft subsets and soft product
operations. T. Hida defines soft topological groups differ-
ently in [12], which is inspiring. T. Hida has beautifully
introduced the concepts of soft continuous, soft topological
polygroups, soft Hausdorff space, soft open covering, soft
compact, soft connected similar to classical analysis. Other
related results are found in [7,8].
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Preliminaries

Soft sets
Let 𝑈 be an initial universe and 𝒫∗(𝑈) denotes the 

power set of 𝑈. Suppose that 𝒫(𝑈) be power set without ∅ 
and 𝐸 is a set of parameters. Also 𝐴 is a subset of 𝐸 and it is 
not empty. A pair (𝔽, 𝐴) is said to be a soft set over 𝑈, where 
𝔽 ∶ 𝐴 → 𝒫(𝑈) is a map.

Let (𝔽, 𝐴) and (𝔾, 𝐵) are soft sets over 𝑈 in this case, we 
have the following compliments:

Use the symbol (𝔽, 𝐴) ⊂̂ (𝔾, 𝐵) for soft subset if 𝐴 ⊆ 𝐵 
and 𝔽(𝑎), 𝔾(𝑎) are identical approximations for all 𝑎 ∈ 𝐴 
(𝐹 (𝑎) ⊆ 𝐺 (𝑎)).

Use the symbol (𝔽, 𝐴) ⊂̂ (𝔾, 𝐵) for soft superset if (𝔾, 
𝐵) ⊂̂ (𝐹, 𝐴).

Use the symbol (𝔽, 𝐴) =̂ (𝔾, 𝐵) for soft equal if (𝔽, 𝐴) ⊂̂ 
(𝔾, 𝐵) and (𝔾, 𝐵) ⊂̂ (𝔽, 𝐴).

Use the symbol (𝔽, 𝐴) ∩̂ ( 𝔾, 𝐵) for Bi-intersection if (𝔽, 
𝐴) ∩̂ ( 𝔾, 𝐵) = (H, 𝐶), where 𝐶 = 𝐴 ∩ 𝐵 and H(𝑎) = 𝔽(𝑎) ∩ 
𝔾(𝑎) for all 𝑎 ∈ 𝐶.

Use the symbol (𝔽, 𝐴) ∪̂ (𝔾, 𝐵) for soft union if (𝔽, 𝐴) ∪ 
(𝔾, 𝐵) = (H, 𝐶), where 𝐶 = 𝐴 ∪ 𝐵 and

Use the symbol (𝔽, 𝐴) ∧̂ (𝐺, 𝐵) for soft AND if (𝔽, 𝐴) ∧̂ 
(𝔾, 𝐵) = (H, 𝐴 × 𝐵), where H((𝑎, 𝑏)) = 𝔽(𝑎) ∩ 𝔾(𝑏) for all 
(𝑎, 𝑏) ∈ 𝐴 × 𝐵.

Use the symbol (𝔽, 𝐴) ∨̂ (𝐺, 𝐵) for soft OR if (𝔽, 𝐴) ∨̂ (𝐺, 
𝐵) = (𝕀, 𝐴 × 𝐵), where 𝕀((𝑎, 𝑏)) = 𝔽(𝑎) ∪ 𝔾(𝑏) for all (𝑎, 𝑏) 
∈ 𝐴 × 𝐵.

Use the symbol 𝑆𝑢𝑝𝑝(𝔽, 𝐴) for the support of the soft 
set (𝔽, 𝐴), where 𝑆𝑢𝑝𝑝(𝔽, 𝐴) = { 𝑎 ∈ 𝐴 ∶ 𝔽(𝑎) ≠ ∅}. If the 
support of the soft set (𝔽, 𝐴) is not equal to the empty set we 
say that (𝔽, 𝐴) is non-null.

If 𝔽(𝑎) = 𝑈 for all 𝑎 ∈ 𝐴, then we denote 𝔽 with �̂�.

Topological Hyperstructure
Let 𝐻 be a non-empty set. Then the couple (𝐻,∘) is 

called a hypergroupoid if ∘: 𝐻 × 𝐻 ⟼ 𝒫(𝐻) be a map.
The combination of two subsets 𝐴 and 𝐵 of 𝐻, it is as 

follows;
𝐴 ∘ 𝐵 = ⋃𝑎 ∈ 𝐴 𝑎 ∘ 𝐵 and 𝑎 ∘ 𝐵 = ⋃𝑏∈ 𝐵 𝑎 ∘ 𝑏 .
In a hypergroupoid (𝐻,∘) if for every h ∈ 𝐻 we have: h ∘ 

𝐻 = 𝐻 = 𝐻 ∘ h, then (𝐻,∘) is called a quasihypergroup and if 
for every 𝑡, 𝑢, 𝑤 ∈ 𝐻 we have: 𝑡 ∘ (𝑢 ∘ 𝑤) = (𝑡 ∘ 𝑢) ∘ 𝑤 then 
(𝐻,∘) is called a semihypergroup.

The pair (𝐻,∘) is called a hypergroup if it is a quasihy-
pergroup and a semihypergroup [5,15].

Let (𝐻,∘) be a semihypergroup and 𝐴 be a subset of 𝐻. 
Say that 𝐴 is a complete part of 𝐻 if for any 𝑛 ∈ N and for all 
𝑎1, … , 𝑎𝑛 of 𝐻, the following implication holds:

The complete parts were introduced for the first time 
by Koskas [14].

A map 𝑓 ∶ 𝐺 ⟶ 𝐻, is called a homomorphism, where 
(𝐺,∘) and (𝐻,∗) be two hypergroups, if for all 𝑥, 𝑦 in 𝐺, we 
have 𝑓 (𝑥 ∘ 𝑦) ⊆ 𝑓 (𝑥) ∗ 𝑓 (𝑦); and is called strong homomor-
phism if for all 𝑥, 𝑦 in 𝐺, we have 𝑓 (𝑥 ∘ 𝑦) = 𝑓 (𝑥) ∗ 𝑓 (𝑦); 
𝑓 is an isomorphism if 𝑓, 𝑓−1 are strong homomorphisms.

Let (𝑃,∘) be hypergroup and have other additional fea-
tures. If there exist unitary operation −1 on 𝑃 and 𝑒 ∈ 𝑃 with 
the property that for all 𝑝, 𝑞, 𝑟 ∈ 𝑃, the following items hold.

(i) 𝑒 ∘ 𝑝 = 𝑝 ∘ 𝑒 = 𝑝;
(ii) If 𝑝 ∈ 𝑞 ∘ 𝑟, then 𝑞 ∈ 𝑝 ∘ 𝑟−1 and 𝑟 ∈ 𝑞−1 ∘ 𝑝.
In this case, the hypergroup 𝑃 is called polygroup. The 

following results follow from the above axioms:
(i) 𝑒 ∈ 𝑝 ∘ 𝑝−1 ∩ 𝑝−1 ∘ 𝑝,
(ii) 𝑒−1 = 𝑒,
(iii) (𝑝−1)−1 = 𝑝,
(iv) (𝑝 ∘ 𝑞)−1 = 𝑞−1 ∘ 𝑝−1.
A nonempty subset 𝑄 of a polygroup 𝑃 is called a sub-

polygroup of 𝑃 if and only if for all 𝑥, 𝑦 ∈ 𝑄, it follows that 𝑥 
∘ 𝑦 ⊆ 𝑄 and for all 𝑥 ∈ 𝑄, it follows that 𝑥−1 ∈ 𝑄.

The subpolygroup 𝑁 of 𝑃 is normal in 𝑃 if and only if 
𝑎−1 ∘ 𝑁 ∘ 𝑎 ⊆ 𝑁 for all 𝑎 ∈ 𝑃.

Theorem 2.1. [6] If 𝑁 be a normal subpolygroup of 𝑃, 
then:

(i) 𝑁𝑎 = 𝑎𝑁 for all 𝑎 ∈ 𝑃;
(ii) (𝑎𝑁)(𝑏𝑁) = 𝑎𝑏𝑁 for all 𝑎, 𝑏 ∈ 𝑃;
(iii) 𝑎𝑁 = 𝑏𝑁 for all 𝑏 ∈ 𝑎𝑁.
Example 1: Let 𝑃 be {1, 2} and hyperoperation ø act:

ø 1 2
1 1 2
2 2 {1, 2}

With the above multiplication table, 𝑃 is a polygroup [6].
Let 𝑃 is polygroup and (𝔽, 𝐴) be a soft set on 𝑃. Then 

(𝔽, 𝐴) is called a (normal)soft polygroup on 𝑃 if 𝔽(𝑥) is a 
(normal)subpolygroup of 𝑃 for all 𝑥 ∈ 𝑆𝑢𝑝𝑝(𝔽, 𝐴).

Example 2. Let 𝑃 = {𝑒, 𝑎, 𝑏, 𝑐} be a set with multiplica-
tion table as follows:

∘ 𝑒 𝑎 𝑏 𝑐
𝑒 𝑒 𝑎 𝑏 𝑐
𝑎 𝑎 {𝑒, 𝑎} c {𝑏, 𝑐}
𝑏 𝑏 𝑐 𝑒 𝑎
𝑐 𝑐 {𝑏, 𝑐} 𝑎 {𝑒, 𝑎}

In conclusion 𝑃 is a polygroup. Let 𝐴 be equal 𝑃 and (𝔽, 
𝐴) be a soft set over 𝑃. Define 𝐹 ∶ 𝐴 ⟼ 𝒫(𝑃) by 𝔽(𝑥) = { 
𝑦 ∈ 𝑃 |𝑥𝑹𝑦 ⟺ 𝑦 ∈ 𝑥2} for all 𝑥 ∈ 𝐴. Above all 𝔽(𝑒) = 𝔽(𝑏) 
= { 𝑒 } and 𝔽(𝑎) = 𝔽(𝑐) = {𝑒, 𝑎} are subpolygroups of 𝑃. In 
conclusion, (𝔽, 𝐴) is a soft polygroup over 𝑃 [21].
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Suppose that 𝒯 is a topology on 𝐺, where 𝐺 is a group, 
then (𝐺, 𝒯) is called a topological group over 𝐺 if 𝜑 and −1 
are continuous, where:

(1) 𝜑 ∶ 𝐺 × 𝐺 ⟼ 𝐺 is defined by 𝜑(𝑔, h) = 𝑔h and 𝐺 × 𝐺 
is endowed with the product topology.

(2) −1 ∶ 𝐺 ⟼ 𝐺 is defined by −1(𝑔) = 𝑔−1 [10].
Let (𝔽, A) be a soft set defined over 𝐺. Then the (𝔽, 𝐴, 

𝒯) is called soft topological group over 𝐺 if the following 
conditions hold:

(1) 𝔽(𝑎) is a subgroup of 𝐺 for all 𝑎 ∈ 𝐴.
(2) The mapping 𝜑: (𝑥, 𝑦) ⟼ 𝑥𝑦 of the topological 

space 𝔽(𝑎) × 𝔽(𝑎) onto 𝔽(𝑎) is continuous for all 𝑎 ∈ 𝐴.
(3) −1: 𝔽(𝑎) ⟼ 𝔽(𝑎) is defined by −1(𝑔) = 𝑔−1 is continu-

ous for all 𝑎 ∈ 𝐴.
In [11], it has been proved that condition continuity 𝜑 is 

equivalent to following statement;
If 𝑈 ⊆ 𝐺 is open, and 𝑔h ∈ 𝑈, then there exist open sets 

𝑉𝑔 and 𝑉h with the property that 𝑔 ∈ 𝑉𝑔, h ∈ 𝑉h , and 𝑉𝑔𝑉h 
= {𝑣1𝑣2 |𝑣1 ∈ 𝑉𝑔, 𝑣2 ∈ 𝑉h} ⊆ 𝑈.

Also, condition continuity −1 is equivalent to following 
statement; If 𝑈 ⊆ 𝐺 is open, then 𝑈 −1 = { 𝑔 −1| 𝑔 ∈ 𝑈} is open.

Let (𝐻, 𝒯) be a topological space. The following theo-
rem gives us a topology on 𝒫(𝐻) that is induced by 𝒯.

Theorem 2.2. Let (𝐻, 𝒯) be a topological space, this 
means that 𝒯 is a topology on hypergroup. Then the family 𝛽 
consisting of all sets 𝑆𝑉 = {𝑈 ∈ 𝒫(𝐻) | 𝑈 ⊆ 𝑉, 𝑈 ∈ 𝒯} is a base 
for a topology on 𝒫(𝐻). This topology is denoted by 𝒯∗[13].

Let (𝐻, 𝒯) be a topological space, where (𝐻,∘) is a hyper-
group. Then the triple (𝐻,∘,𝒯) is called a topological hyper-
group if the following functions are continuous:

(1) 𝜑: (𝑥, 𝑦) ⟼ 𝑥 ∘ 𝑦, from 𝐻 × 𝐻 ⟼ 𝒫(𝐻);
(2) 𝜓: (𝑥, 𝑦) ⟼ 𝑥/𝑦, from 𝐻 × 𝐻 ⟼ 𝒫(𝐻), where 𝑥/𝑦 = 

{ 𝑧 ∈ 𝐻 |𝑥 ∈ 𝑧 ∘ 𝑦};
Let (𝑃, 𝒯) be a topological space, where (𝑃,∘, 𝑒, −1) is 

a polygroup. Then (𝑃,∘, 𝑒, −1, 𝒯) is called a topological 
polygroup (in short TP) if the following axioms hold:

(1) The mapping ∘: 𝑃 × 𝑃 ⟼ 𝒫(𝑃) is continuous, where 
∘ (𝑥, 𝑦) = 𝑥 ∘ 𝑦;

(2) The mapping −1 ∶ 𝑃 ⟼ 𝑃 is continuous, where −1(𝑥) 
= 𝑥−1.

We can combine items (1), (2) and peresent the follow-
ing case;

The mapping 𝜑: 𝑃 × 𝑃 ⟼ 𝒫(𝑃), where 𝜑 (𝑥, 𝑦) = 𝑥 ∘ 𝑦 
−1 be continuous.

Below theorem helps us to recognize continuous hyper-
operation. We use the following thorem to test the continu-
ity of the hyperoperation “∘”.

Theorem 2.3. Let 𝑃 is a polygroup. Then the hyperop-
eration ∘∶ 𝑃 × 𝑃 ⟼ 𝒫(𝑃) is continuous if and only if ∀ 𝑎, 𝑏 
∈ 𝑃 and 𝐶 ∈ 𝒯 with the property that 𝑎 ∘ 𝑏 ⊆ 𝐶 then there 
exist 𝐴, 𝐵 ∈ 𝒯 with the property that 𝑎 ∈ 𝐴 and 𝑏 ∈ 𝐵 and

𝐴 ∘ 𝐵 ⊆ 𝐶 [11].

SOFT TOPOLOGICAL POLYGROUPS

In this section, we present the definition of soft topolog-
ical polygroups according to [18] and follow the continua-
tion of contents [17].

Definition 3.1. Let 𝒯 be a topology on a polygroup 𝑃 
and (𝔽, 𝐴) be a soft set over 𝑃. Then the system (𝔽, 𝐴, 𝒯) 
said to be soft topological polygroup over 𝑃 if the following 
axioms hold:

a) 𝔽(𝑎) is a subpolygroup of 𝑃 for all 𝑎 ∈ 𝐴.
b) The mapping (𝑥, 𝑦) ⟼ 𝑥 ∘ 𝑦 of the topological space 

𝔽(𝑎) × 𝔽(𝑎) onto 𝒫(𝔽(𝑎)) and the mapping 𝑥 ⟼ 𝑥−1 of the 
topological space 𝔽(𝑎) ⟼ 𝔽(𝑎) are continuous for all 𝑎 ∈ 𝐴.

We can express condition (b) of Definition 3.1 as 
follows;

The mapping (𝑥, 𝑦) ⟼ 𝑥 ∘ 𝑦−1 of the topological space 
𝔽(𝑎) × 𝔽(𝑎) onto 𝒫(𝔽(𝑎)) is continuous for all 𝑎 ∈ 𝐴. 
Topology 𝒯 on 𝑃 induces topologies on 𝔽(𝑎), 𝔽(𝑎) × 𝔽(𝑎) 
and by Theorem 2.2 on 𝒫(𝔽(𝑎)).

Example 3. In [6] we can see how  ̅𝐷4̅̅ is made, the multi-
plication table of the polygroup   �̅�̅4̅ is as follows.

∘ 𝐶1 𝐶2 𝐶3 𝐶4 𝐶5

𝐶1 𝐶1 𝐶2 𝐶3 𝐶4 𝐶5

𝐶2 𝐶2 𝐶1 𝐶3 𝐶4 𝐶5

𝐶3 𝐶3 𝐶3 𝐶1,  𝐶2 𝐶5 𝐶4

𝐶4 𝐶4 𝐶4 𝐶5 𝐶1,  𝐶2 𝐶3

𝐶5 𝐶5 𝐶5 𝐶4 𝐶3 𝐶1,  𝐶2

As an example, we explain how to calculate 𝐶3 ∘ 𝐶3. To 
show this product compute the element-wise product of the 
conjugacy classes {𝑟, 𝑡}{𝑟, 𝑡} = { 𝑠, 1} = 𝐶1 ∪ 𝐶2 Furthermore 
𝐶3 ∘ 𝐶3 consists of the two conjugacy classes {𝐶1, 𝐶2}. By 
Theorem 2.3 hyperoperation ∘:  �̅�̅4̅ ×  �̅�4̅̅ ⟼ 𝒫( �̅�̅4̅) is not 
continuous with down topologies:

𝒯1 = { ∅,   �̅�4̅̅ ,  {𝐶1}} 𝒯2 = {∅,   �̅�̅4̅ ,  {𝐶2}} 𝒯3 = { ∅,   �̅�4̅̅ ,  {𝐶3}}
𝒯4 = { ∅,   �̅�4̅̅ ,  {𝐶4}} 𝒯5 = { ∅,   �̅�4̅̅ ,  {𝐶5}} 𝒯6 = { ∅,   �̅�4̅̅ ,  { 𝐶1,  𝐶2 }}
𝒯7 = { ∅,   �̅�4̅̅ ,  {𝐶1,  𝐶3 }} 𝒯8 = { ∅,   �̅�4̅̅ ,  {𝐶1,  𝐶4 }} 𝒯9 = { ∅,   �̅�4̅̅ ,  { 𝐶1,  𝐶5}}
𝒯10 = { ∅,   �̅�4̅̅ },  { 𝐶2,  𝐶3 }} 𝒯11 = { ∅,   �̅�4̅ ̅ ,  { 𝐶2,  𝐶4}} 𝒯12 = { ∅,   �̅�4̅̅ ,  { 𝐶2,  𝐶5 }}
𝒯13 = { ∅,   �̅�4̅̅ },  { 𝐶3,  𝐶4 }} 𝒯14 = { ∅,   �̅�4̅ ̅ },  { 𝐶3,  𝐶5} 𝒯15 = { ∅,   �̅�4̅̅ ,  { 𝐶4,  𝐶5}}
𝒯16 = { ∅,   �̅�4̅̅ ,  {𝐶1,  𝐶2,  𝐶3 }} 𝒯17 = { ∅,   �̅�4̅ ̅ ,  {𝐶1,  𝐶2,  𝐶4}} 𝒯18 = { ∅,   �̅�̅4̅ },  { 𝐶1,  𝐶2,  𝐶5}}
𝒯19 = { ∅,   �̅�4̅̅ ,  {𝐶2,  𝐶3,  𝐶4}} 𝒯20 = { ∅,   �̅�4̅ ̅ ,  {𝐶2,  𝐶3,  𝐶5}} 𝒯21 = { ∅,   �̅�4̅̅ ,  { 𝐶3,  𝐶4,  𝐶5}}

𝒯22 = { ∅,   �̅�̅4̅ ,  {𝐶1,  𝐶2,  𝐶3,  𝐶4}} 𝒯23 = { ∅,  ̅𝐷̅4̅,  {𝐶1,  𝐶2,  𝐶3,  𝐶5}} 𝒯24 = { ∅,  ̅𝐷̅4̅,  {𝐶2,  𝐶3,  𝐶4,  𝐶5}}
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Nonetheless ( �̅�̅4̅ , 𝒯𝑑𝑖𝑠) and ( �̅�̅4̅, 𝒯𝑛𝑑𝑖𝑠) are topological 
polygroups and Subpolygroups of   �̅�̅4̅ are ∅,

 �̅�̅4̅, {𝐶1}, {𝐶1, 𝐶2}, {𝐶1, 𝐶2, 𝐶3}, {𝐶1, 𝐶2, 𝐶4}, {𝐶1, 𝐶2, 𝐶5}. 
Let 𝐴 be a arbitrary set and 𝑎1, 𝑎2, 𝑎3, 𝑎4 ∈ 𝐴. Define a soft 
set 𝔽 by

Consider 𝒯5 = {∅,  ̅𝐷̅4̅, {𝐶5}}. In conclusion (𝔽, 𝐴, 𝒯5) is a 
soft topological polygroup.

In [6], Davvaz explained a method to get a polygroup 
from two existing polygroups. If 𝐴 = {𝑒, 𝑎1, 𝑎2, . . . } and 𝐵 = 
{𝑒, 𝑏1, 𝑏2, . . . }, we have:

𝑒 𝑎1 𝑎2 ⋯ 𝑏1 𝑏2 ⋯
𝑒 𝑒 𝑎1 𝑎2 ⋯ 𝑏1 𝑏2 ⋯

𝑎1 𝑎1 𝑎1𝑎1 𝑎1𝑎2 ⋯ 𝑏1 𝑏2 ⋯
𝑎2 𝑎2 𝑎2𝑎1 𝑎2𝑎2 ⋯ 𝑏1 𝑏2 ⋯
⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮

𝑏1 𝑏1 𝑏1 𝑏1 ⋯ 𝑏1 ∗ 𝑏1 𝑏1 ∗ 𝑏2 ⋯
𝑏2 𝑏2 𝑏2 𝑏2 ⋯ 𝑏2 ∗ 𝑏1 𝑏2 ∗ 𝑏2 ⋯
⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮

Let 2 denotes the group ℤ2 and let 3 denotes the polygroup 
𝕊3//〈(1 2)〉 ≅ ℤ3/𝒯, where 𝒯 is the special conjugation with 
blocks {0}, {1,2}. The multiplication table for 3 is

0 1
0 0 1
1 1 {0,1}

The system 3[M] is the result of adding a new identity to 
the polygroup [M]. The system 2[M] is almost as good. Let 
B be the following form:

0 1 2
0 0 1 2
1 1 {0,2} {1,2}
2 2 {1,2} {0,1}

Example 4. Extension 𝒜[B] about B[B] is as follows:

∘ 0 1 2 𝑎 𝑏
0 0 1 2 𝑎 𝑏
1 1 {0, 2} {1, 2} 𝑎 𝑏
2 2 {1, 2} {0, 1} 𝑎 𝑏
𝑎 𝑎 𝑎 𝑎 {0, 1, 2,  𝑏} {𝑎, 𝑏}
𝑏 𝑏 𝑏 𝑏 {𝑎, 𝑏} {0, 1, 2,  𝑎}

Hyperoperation ∘: B[B] × B[B] ⟼ 𝒫(B[B]) is not con-
tinuous with the following topologies:

But ∘∶ B[B] × B[B] ⟼ 𝒫(B[B]) is continuous with 𝒯22 = 
{∅, B[B], {0}}, 𝒯23 = {∅, B[B], {0,1,2}} . In conclusion

(B[3], 𝒯𝑑𝑖𝑠 ) and (B[3], 𝒯𝑛𝑑𝑖𝑠 ) and (B[3], (𝒯𝑖)𝑖=22,23) are 
topological polygroups. Subpolygroups of B[B] are

∅, B[B], {0}, {0,1,2}. Let 𝐴 be a arbitrary set and 𝑎1, 𝑎2, 
𝑎3 ∈ 𝐴 and define a soft set 𝔽 by

Then, (𝔽, 𝐴, (𝒯𝑖)𝑖=22,23) is a soft topological polygroup. 
Notably, if we define soft set 𝔽 by

then (𝔽, 𝐴, (𝒯𝑖)𝑖=3,4,7,8,19,20) are soft topological 
polygroups.

Theorem 3.2. [18] Let (𝔽, 𝐴) be a soft polygroup over 𝑃 
and (𝑃, 𝒯) be a topological polygroup. Then (𝔽, 𝐴, 𝒯) is a 
soft topological polygroup over 𝑃.

Theorem 3.3. [18] Let (𝔽, 𝐴, 𝒯) and (𝔾, 𝐵, 𝒯) be soft 
topological polygroups over 𝑃. Then (𝔽, 𝐴, 𝒯) ∩̂ (𝔾, 𝐵, 𝒯) 
and (𝔽, 𝐴, 𝒯) ⋂𝐸(𝔾, 𝐵, 𝒯) are soft topological polygroups 
over 𝑃.

Theorem 3.4. [18] If (𝔽𝑖, 𝐴𝑖, 𝒯) be a nonempty family 
of soft topological polygroups, then ∩̂ 𝑖∈𝐼 (𝔽𝑖, 𝐴𝑖, 𝒯) is a soft 
topological polygroup over 𝑃.

Theorem 3.5. [18] Let (𝔽, 𝐴, 𝒯) and (𝔾, 𝐵, 𝒯) be soft 
topological polygroups over 𝑃. Then (𝔽, 𝐴, 𝒯)⋀̂(𝔾, 𝐵, 𝒯) 

𝒯1 = { ∅,  ℬ[ℬ],  {1}} 𝒯2 = {∅,  ℬ[ℬ],  {2}} 𝒯3 = { ∅,  ℬ[ℬ],  {𝑎}}
𝒯4 = { ∅,  ℬ[ℬ],  {𝑏}} 𝒯5 = { ∅,  ℬ[ℬ],  {0, 1}} 𝒯6 = { ∅,  ℬ[ℬ],  {0, 2}}
𝒯7 = { ∅,  ℬ[ℬ],  {0,  𝑎}} 𝒯8 = { ∅,  ℬ[ℬ],  {0,  𝑏}} 𝒯9 = { ∅,  ℬ[ℬ],  {1, 2}}
𝒯10 = { ∅,  ℬ[ℬ],  {1,  𝑎}} 𝒯11 = { ∅,  ℬ[ℬ],  {1,  𝑏}} 𝒯12 = { ∅,  ℬ[ℬ],  {2,  𝑎}}
𝒯13 = { ∅,  ℬ[ℬ],  {2,  𝑏}} 𝒯14 = { ∅,  ℬ[ℬ],  {0, 1,  𝑎}} 𝒯15 = { ∅,  ℬ[ℬ],  {0, 1,  𝑏}}
𝒯16 = { ∅,  ℬ[ℬ],  {1, 2,  𝑎}} 𝒯17 = { ∅,  ℬ[ℬ],  {1, 2,  𝑏}} 𝒯18 = { ∅,  ℬ[ℬ],  {2,  𝑎, 𝑏}}
𝒯19 = { ∅,  ℬ[ℬ],  {0, 1, 2,  𝑎}} 𝒯20 = { ∅,  ℬ[ℬ],  {0, 1, 2,  𝑏}} 𝒯21 = { ∅,  ℬ[ℬ],  {1, 2,  𝑎, 𝑏}}
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and (𝔽, 𝐴, 𝒯)∪̂ (𝔾, 𝐵, 𝒯) are soft topological polygroups 
over 𝑃.

Theorem 3.6. [18] Let (𝔽𝑖, 𝐴𝑖, 𝒯) be a nonempty family 
of soft topological polygroups over 𝑃. Then ∧̂ 𝑖∈𝐼 (𝔽𝑖, 𝐴𝑖, 𝒯) 
and ∪̂ 𝑖∈𝐼 (𝔽𝑖, 𝐴𝑖, 𝒯) are soft topological polygroups over 𝑃.

Definition 3.7. Let (𝔽, 𝐴, 𝒯) is a soft topological 
polygroup. Then (𝔽, 𝐴, 𝒯) is called soft trivial if 𝔽(𝑎) = {𝑒} 
for all 𝑎 ∈ 𝐴 and whole if 𝔽(𝑎) = 𝑃 for all 𝑎 ∈ 𝐴.

Definition 3.8. Let (𝔽, 𝐴, 𝑇) be a soft topological 
polygroup over 𝑃. Then (𝔾, 𝐵, 𝒯) is called a soft topologi-
cal subpolygroup (resp. normal subpolygroup) of (𝔽, 𝐴, 𝒯) 
if the following items hold:

a) 𝐵 subset of 𝐴 and 𝔾(𝑏) is a subpolygroup (resp. nor-
mal subpolygroup) of 𝔽(𝑏) for every 𝑏 ∈ 𝑠𝑢𝑝𝑝(𝔾, 𝐵).

b) The mapping (𝑥, 𝑦) ⟼ 𝑥 ∘ 𝑦−1 of the topological 
space 𝔾(𝑏) × 𝔾(𝑏) onto 𝒫(𝔾(𝑏)) is continuous for every 𝑏 
∈ 𝑠𝑢𝑝𝑝(𝔾, 𝐵).

Theorem 3.9. Let (𝔽, 𝐴, 𝒯) be a soft topological 
polygroup over 𝑃, and (𝔾𝑖, 𝐵𝑖 , 𝒯)𝑖∈𝐼 be a non-empty fam-
ily of (normal) soft topological subpolygroups of (𝔽, 𝐴, 𝒯). 
Then

(1) If ∩𝑖∈𝐼 𝐵𝑖 ≠ ∅, then ∩̂ 𝑖∈𝐼 (𝔾𝑖, 𝐵𝑖 , 𝒯) is a (normal) soft 
subpolygroup of (𝔽, 𝐴, 𝒯).

(2) If 𝐵𝑖 ∩ 𝐵𝑗 = ∅ for all 𝑖, 𝑗 ∈ 𝐼 and 𝑖 ≠ 𝑗, then (∩𝐸)𝑖∈𝐼(𝔾𝑖, 
𝐵𝑖 , 𝒯) is a (normal) soft subpolygroup of (𝔽, 𝐴, 𝒯).

(3) If 𝐵𝑖 ∩ 𝐵𝑗 = ∅ for all 𝑖, 𝑗 ∈ 𝐼 and 𝑖 ≠ 𝑗, then ∪̂ 𝑖∈𝐼 (𝔾𝑖, 𝐵𝑖, 
𝒯) is a (normal) soft subpolygroup of (𝔽, 𝐴, 𝒯).

(4) ∧̂ 𝑖∈𝐼 (𝔾𝑖, 𝐵𝑖 , 𝒯) is a (normal) soft subpolygroup of 
the soft polygroup ∧̂ 𝑖∈𝐼 (𝔽, 𝐴, 𝒯).

Proof.
(1) Suppose that 𝐶 = ⋂𝑖∈𝐼(𝐵𝑖) and H(𝑐) = ⋂𝑖∈𝐼(𝔾𝑖(𝑐)) 

Furthermore, 𝐶 ⊆ 𝐴 and H(𝑐) is a (normal) soft sub-
polygroup of 𝐴 and the mapping in Definition 3.8 (b) is 
continuous on H(𝑐).

(2) Take 𝐶 = ⋃𝑖∈𝐼(𝐵𝑖), H(𝑐) = 𝔾𝑖(𝑐) where 𝑐 ∈ 𝐵𝑖 and 
H(𝑐) is a (normal) soft subpolygroup of 𝔽(𝑐) and the map-
ping in Definition 3.8 (b) is continuous on H(𝑐).

(3) Take 𝐶 = ⋃𝑖∈𝐼(𝐵𝑖), H(𝑐) = 𝔾𝑖(𝑐), where 𝑐 ∈ 𝐵𝑖 thus 
𝐵𝑖 ⊆ 𝐴 notably ⋃𝑖∈𝐼(𝐵𝑖) ⊆ 𝐴 in conclusion H(𝑐) = 𝔾𝑖(𝑐) is 
a (normal) soft subpolygroup of 𝔽(𝑐) and the mapping in 
Definition 3.8 (b) is continuous on H(𝑐).

(4) Select 𝐶 =×𝑖∈𝐼 (𝐵𝑖), H((𝑐𝑖)𝑖∈𝐼) = ⋂𝑖∈𝐼 𝔾𝑖((𝑐𝑖)𝑖∈𝐼) and 
𝔾𝑖(𝑐𝑖) is a (normal) soft subpolygroup of ×𝑖∈𝐼 𝔽(𝑐𝑖) in con-
clusion the mapping in Definition 3.8 (b) is continuous on 
H((𝑐𝑖)𝑖∈𝐼).

Definition 3.10. Let (𝔽, 𝐴, 𝒯) and (𝔾, 𝐵, 𝜉) be the soft 
topological polygroups over 𝑃1 and 𝑃2, where 𝒯 and 𝜉 are 
topologies defined over 𝑃1 and 𝑃2 respectively. Let 𝑓: 𝑃1 ⟼ 
𝑃2 and 𝑔: 𝐴 ⟼ 𝐵 be two mappings. Then the pair (𝑓, 𝑔) is 
called a soft topological polygroup homomorphism if the 
following condition hold.

(a) 𝑓 is strong epimorphism and 𝑔 is surjection.
(b) 𝑓(𝔽(𝑎)) = 𝔾(𝑔(𝑎)).
(c) 𝑓𝑎: (𝔽(𝑎), 𝒯𝔽(𝑎)) ⟼ (𝔾(𝑔(𝑎)), 𝜉𝔾(𝑔(𝑎))) is continuous.
Then (𝔽, 𝐴, 𝒯) is said to be soft topologically homo-

morphic to (𝔾, 𝐵, 𝜉) and denoted by (𝔽, 𝐴, 𝒯) ∼ (𝔾, 𝐵, 𝜉). 

If f is a polygroup isomorphism, 𝑔 is bijective and 𝑓𝑎 is con-
tinuous as well as open, then the pair (𝑓, 𝑔) is called a soft 
topological polygroup isomorphism. In this case (𝔽, 𝐴, 𝒯) is 
soft topologically isomorphic to (𝔾, 𝐵, 𝜉), which is denoted 
by (𝔽, 𝐴, 𝒯) ≃ (𝔾, 𝐵, 𝜉).

Theorem 3.11. If (𝔽, 𝐴, 𝒯) ∼ (𝔾, 𝐵, 𝜉) and (𝔽, 𝐴, 𝒯) is 
a normal soft polygroup over 𝑃, then (𝔾, 𝐵, 𝜉) is a normal 
soft polygroup over 𝑄, where (𝔽, 𝐴, 𝒯) and (𝔾, 𝐵, 𝜉) are soft 
topological polygroups over 𝑃 and 𝑄.

Proof.
Let (𝑓, 𝑔) be a soft topological homomorphism from (𝔽, 

𝐴) to (𝔾, 𝐵). For all 𝑥 ∈ 𝑠𝑢𝑝𝑝(𝔽, 𝐴), 𝔽(𝑥) is a normal sub-
polygroup of 𝑃; then 𝑓(𝔽(𝑥)) is a normal subpolygroup of 
𝑄. For all 𝑦 ∈ 𝑠𝑢𝑝𝑝(𝔾, 𝐵), there exists 𝑥 ∈ 𝑠𝑢𝑝𝑝(𝔽, 𝐴) with 
the property that 𝑔(𝑥) = 𝑦. In conclusion 𝔾(𝑦) = 𝔾(𝑔(𝑥)) 
= 𝑓(𝔽(𝑥)) is a normal subpolygroup of 𝑄. Thus, (𝔾, 𝐵) is a 
normal soft polygroup on 𝑄.

Theorem 3.12. Let 𝑁 be a normal subpolygroup of 𝑃, 
and (𝔽, 𝐴, 𝒯) be a soft topological polygroup over 𝑃. Then 
(𝔽, 𝐴, 𝒯) ∼ (𝔾, 𝐴, 𝒯), where 𝔾(𝑥) = 𝔽(𝑥) / 𝑁 for all 𝑥 ∈ 𝐴, 
and 𝑁 ⊆ 𝔽(𝑥) for all 𝑥 ∈ 𝑠𝑢𝑝𝑝(𝔽, 𝐴).

Proof.
Firstly 𝑠𝑢𝑝𝑝(𝔾, 𝐴) = 𝑠𝑢𝑝𝑝(𝔽, 𝐴) and we know that 𝑃/𝑁 

is a factor polygroup. Since for every 𝑥 ∈ 𝑠𝑢𝑝𝑝(𝔽, 𝐴), 𝔽(𝑥) 
is a subpolygroup of 𝑃 and 𝑁 ⊆ 𝔽(𝑥), it follows that 𝔽(𝑥)/𝑁 
is also a factor polygroup, which is a subpolygroup of 𝑃/𝑁. 
Thus (𝔾, 𝐴) is a soft polygroup over 𝑃/𝑁. Therefore 𝑓: 𝑃 
⟼ 𝑃/𝑁, 𝔽(𝑎) = 𝑎𝑁. Clearly, 𝑓 is a strong epimorphism. In 
other words 𝑔: 𝐴 ⟼ 𝐴, 𝑔(𝑥) = 𝑥. Then 𝑔 is a surjective 
mapping. For all 𝑥 ∈ 𝑠𝑢𝑝𝑝(𝔽, 𝐴), 𝑓(𝔽(𝑥)) = 𝔽(𝑥)/𝑁 = 𝔾(𝑥) 
= 𝔾(𝑔(𝑥)). For all 𝑥 ∈ 𝐴 − 𝑠𝑢𝑝𝑝(𝔽, 𝐴), notably 𝑓(𝔽(𝑥)) = 
∅ = 𝔾 (𝑔(𝑥)). Therefore, (𝑓, 𝑔) is a soft topological homo-
morphism, and (𝔽, 𝐴, 𝒯) ∼ (𝔾, 𝐵, 𝜉).

Definition 3.13. Let (𝔽, 𝐴, 𝒯) be a soft topological 
polygroup over 𝑃. Then the closure of (𝔽, 𝐴, 𝒯) denoted by 
(�̅�, 𝐴, 𝒯) and define as �̅� (𝑎) = 𝔽(𝑎) where 𝔽(𝑎) is the closure 
of 𝔽(𝑎) in topology defined on 𝑃.

Theorem 3.14. [11] Let 𝑃 be a topological polygroup 
with the property that every open subset of 𝑃 is a complete 
part. Then:

(1) If 𝐾 is a subsemihypergroup of 𝑃, then as well as �̅�.
(2) If 𝐾 is a subpolygroup of 𝑃, then as well as �̅�.
Theorem 3.15. Let (𝔽, 𝐴, 𝒯) be a soft topological 

polygroup over a topological polygroup (𝑃, 𝒯) and every 
open subset of 𝑃 is a complete part. Then the following are 
true.

(1) (𝔽̅, 𝐴, 𝒯) is also a soft topological polygroup over 
(𝑃, 𝒯).

(2) (𝔽, 𝐴, 𝒯) ⊂̂ (𝔽̅, 𝐴, 𝒯).
Proof.
(1) By Theorem 3.14 𝔽(𝑎) is subpolygroup 𝑃 and since 

(𝑃, 𝒯) is a topological polygroup, it follows that condition
(b) of Definition 3.1 holds on 𝔽(𝑎).
(2) It is clear.
Definition 3.16. Let (𝔽, 𝐴), (𝔾, 𝐵) be soft set over the 

polygroup < 𝑃, 𝑒,∘, −1 >. Define (𝔽, 𝐴) ∘̂ (𝔾, 𝐵) = (𝐻, 𝐶)



Sigma J Eng Nat Sci, Vol. 41, No. 3, pp. 481−487, June, 2023486

where 𝐶 = 𝐴 ∪ 𝐵 for all a ∈ C, and

Theorem 3.17. [11] Let 𝐴 and 𝐵 be subsets of a topolog-
ical polygroup 𝑃 with the property that every open subset 
of 𝑃 is a complete part. Then:

(1) 𝐴̅ ∘ �̅� ⊆ (𝐴∘𝐵).
(2) (𝐴̅)−1 = (𝐴−1).
Theorem 3.18. [11] In every topological space (𝑋, 𝒯) if 

𝐴, 𝐵 ⊆ 𝑋 we have:
(1) 𝐴̅ ∪ �̅� ⊆ (𝐴∪𝐵).
(2) 𝐴̅ ∩ �̅� ⊆ (𝐴∩𝐵).
Theorem 3.19. Let (𝔽, 𝐴, 𝒯), (𝔾, 𝐵, 𝒯) be soft topo-

logical polygroups over a topological polygroup (𝑃, 𝒯) and 
every open subset of 𝑃 is a complete part Then:

(1) (�̅�, 𝐴, 𝒯) ∪̂ (�̅� , 𝐵, 𝒯) =(𝔽,𝐴,𝒯)∪̂ (𝔾,𝐵,𝒯).
(2) (�̅�, 𝐴, 𝒯) ∩̂  (�̅� , 𝐵, 𝒯) = (𝔽,𝐴,𝒯)∩̂ (𝔾,𝐵,𝒯).
(3) (�̅�, 𝐴, 𝒯) ∧̂ (�̅� , 𝐵, 𝒯) = (𝔽,𝐴,𝒯)∧̂ (𝔾,𝐵,𝒯).
(4) (�̅�, 𝐴, 𝒯) ∘̂ (�̅� , 𝐵, 𝒯) ⊆̂ (𝔽,𝐴,𝒯)∘̂(𝔾,𝐵,𝒯).
(5) (�̅�, 𝐴, 𝒯) ⋂𝐸(�̅� , 𝐵, 𝒯) = (𝔽,𝐴,𝒯)⋂𝐸(𝔾,𝐵,𝒯).
Proof
(1) Let 𝑎 be element of 𝐴 − 𝐵. then (�̅�, 𝐴, 𝒯) ∪̂ (�̅� , 𝐵, 𝒯)

(𝑎) = (�̅�, 𝐴, 𝒯)(𝑎) =𝔽(𝑎) In conclusion,
(𝔽,𝐴,𝒯)∪̂ (𝔾,𝐵,𝒯)(𝑎) = �̅� (𝑎) = 𝔽(𝑎).
Let 𝑎 be element of 𝐵 − 𝐴. Then (�̅�, 𝐴, 𝒯) ∪̂ (�̅� , 𝐵, 𝒯)(𝑎) 

= (�̅� , 𝐴, 𝒯)(𝑎) = 𝔾(𝑎)  In conclusion,
(𝔽,𝐴,𝒯)∪̂ (𝔾,𝐵,𝒯)(𝑎) = �̅� (𝑎) = 𝔾(𝑎).
Let 𝑎 be element of 𝐴 ∩ 𝐵. Then (�̅�, 𝐴, 𝒯) ∪̂ (�̅� , 𝐵, 𝒯)(𝑎) 

= 𝔽(𝑎) ∪ 𝔾(𝑎) In conclusion,
(𝔽,𝐴,𝒯)∪̂ (𝔾,𝐵,𝒯)(𝑎) = 𝔽(𝑎)∪𝔾(𝑎). By Theorem 3.18, 

the proof completes.
(4) Let 𝑎 be element of 𝐴 − 𝐵. Then (�̅�, 𝐴, 𝒯) ∘̂ (�̅� , 𝐵, 𝒯)

(𝑎) = (�̅�, 𝐴, 𝒯)(𝑎) = 𝔽(𝑎) In conclusion,
(𝔽,𝐴,𝒯)∘̂(𝔾,𝐵,𝒯)(𝑎) = �̅� (𝑎) = 𝔽(𝑎).
Let 𝑎 be element of 𝐵 − 𝐴. Then (�̅�, 𝐴, 𝒯) ∘̂ (�̅� , 𝐵, 𝒯)(𝑎) 

= (�̅� , 𝐴, 𝒯)(𝑎) = 𝔾(𝑎) In conclusion,
(𝔽,𝐴,𝒯)∘̂(𝔾,𝐵,𝒯)(𝑎) = 𝔾̅(𝑎) = 𝔾(𝑎).
Let 𝑎 be element of 𝐴 ∩ 𝐵. Then(�̅�, 𝐴, 𝒯) ∘̂ (�̅� , 𝐵, 𝒯)(𝑎) 

= 𝔽(𝑎)∘𝔾(𝑎) In conclusion,
(𝔽,𝐴,𝒯)∘̂(𝔾,𝐵,𝒯)(𝑎) =𝔽(𝑎)∘𝔾(𝑎). By Theorem 3.17 the 

proof completes. Other items are similar to either (1) or (4).

CONCLUSION

In the previous sections, we were introduced to a defini-
tion of a soft topological polygroup and examined its exam-
ples and results. Some of the results of this paper can be 
generalized to K-algebras [2] and Li algebras[1]. Now we 
can define soft topological polygroup in different ways.

[4,19] A family of soft sets over 𝑈 is called a soft topol-
ogy on 𝑈 if the following axioms hold:

(1) ∅̂ and �̂� are in 𝒯,
(2) 𝒯 is closed under finite soft intersection,

(3) 𝒯 is closed under (arbitrary) soft union.
We will use the symbol 𝔽𝑐 ̂to denote soft complement of 

𝐹 and is defined by 𝔽𝑐(̂𝑒) = 𝑈 ∖ 𝔽(𝑒)(𝑒 ∈ 𝐸) and will use the 
symbol (𝑈, 𝒯, 𝐸) to denote a soft topological space and soft 
set F is called a soft close set if 𝔽𝑐 ̂is soft open set, where each 
member of 𝒯 said to be a soft open set.

A soft set 𝔽 said to be a soft neighborhood of 𝑥 if there 
exists a soft open set 𝔾 with the property that 𝑥 ∈̂ 𝔾 ⊆̂ 𝔽, 
where 𝑥 be an element of the universe 𝑈. The soft neighbor-
hood system of 𝑥 we will consider the collection of all soft 
neighborhoods of 𝑥.

Let 𝑉 be a subset of the universe 𝑈. A soft set 𝔽 said to 
be a soft neighborhood of 𝑉 if there exists a soft open set 𝔾 
with the property that 𝑉 ⊆̂  𝔾 ⊆̂  𝔽. (i.e ∀ 𝑒 ∈ 𝐸: 𝑉 ⊆ 𝔾(𝑒) 
⊆ 𝔽(𝑒)).

The collection of all soft neighborhoods of 𝑉 said to be 
the soft neighborhood system of 𝑉.

Definition 4.1. Let 𝑃1, 𝑃2 be polygroups and (𝑃1, 𝒯1, 𝐸), 
(𝑃2, 𝒯2, 𝐸) be soft topological spaces. The function 𝜑: (𝑃1, 
𝒯1, 𝐸) ⟼ (𝑃2, 𝒯2, 𝐸) said to be a soft continuous function 
if for all soft open set 𝔽′ ∈ 𝒯2, the inverse image 𝜑−1(𝔽′) is 
also soft open.

Definition 4.2. Let (𝑃,∘, 𝑒, −1) be a polygroup and 𝒯 be 
a soft topology on 𝑃 with a parameter set 𝐸. then (𝑃, 𝒯, 𝐸) 
is a soft topological polygroup if the following items true:

(i) For each soft neighborhood 𝔽 of 𝑝 ∘ 𝑞, where (𝑝, 𝑞) 
∈ 𝑃 × 𝑃 there exist soft neighborhoods 𝔽𝑝 and 𝔽𝑞 of 𝑝 and 𝑞 
with the property that 𝔽𝑝 ∘ 𝔽𝑞 ⊆̂  𝔽.

(ii) The inversion function −1: 𝑃 ⟼ 𝑃 is soft continuous.
We can draw interesting results from this definition. 

Needless to say, the main idea is the recent definition of 
Hida in [12].
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