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Abstract 

The aim of this article is to introduce the concept of an idealistic soft 

topological hyperring over a hyperring. Some structural properties of 

this concept are also studied. Moreover, this study investigates the 

relationship between the idealistic soft topological hyperrings and the 

idealistic soft hyperrings. Finally, the restricted (extended) intersection 

and ∧-intersection of the family of the idealistic soft topological 

hyperrings are examined. 

Keywords:  idealistic soft topological ring, soft hyperring, soft set, 

idealistic soft topological hyperring 

Introduction 

The hyperstructure theory was initiated in 1934 when Marty proposed 

the concept of a hypergroup [1]. Different hyperstructures such as 

hypergroups, hyperrings, and hyperfields have been widely studied by 

many mathematicians in both theoretical and applied fields. These 

hyperstructures have been combined with the various theories modeling 

uncertainty such as fuzzy sets, rough sets and the soft set theory [2, 3]. 

Hyperrings, one of these superstructures, were introduced by M. 

Krasner and their connection with the soft set theory was investigated 

by different researchers [4, 5]. Selvachandran defined the notions of 

soft hyperrings and soft hyperring homomorphism [6]. The definitions 

of the idealistic soft hyperrings, soft subhyperrings and soft hyperideals 

were presented by Wang et al. Recently, some connections between 

topological hyperstructures and soft sets were examined [7]. The 

concept of the soft topological polygroups was studied by Oguz [8]. 

Soft set theory defined by Molodstov is a powerful mathematical tool 

for modeling uncertainties [9]. Successful results have been obtained 

using the soft set theory to solve complex problems in many fields such 

as economics, engineering, social sciences, medical science and others. 

Indeed, this theory has been applied with different perspectives in 
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diverse areas such as algebra, topology, analysis and geometry by many 

mathematicians [10, 11, 12, 13, 14, 15]. 

In this study, the notion of the idealistic soft topological hyperrings 

is expounded and studied as a new topological construction acting 

between the soft sets and the hyperrings. Examples of this notion are 

presented and its several characteristic properties are investigated. 

2. Preliminaries

This section provides some preliminary definitions and results about 

soft sets, topological hyperrings and idealistic soft hyperrings for the 

sake of convenience and completeness. 

Let’s suppose  Ѡ  as an initial universe set and 𝔊 as a set of 

parameters. Also, let 𝒫(Ѡ) symbolize the power set of  Ѡ 𝑎𝑛𝑑 𝒱 ⊂ 𝔊. 

The description of a soft set proposed by Molodtsov is as follows: 

2.1. Definition [9] 

A pair (𝒮, 𝒱) over Ѡ is termed as a soft set, where 𝒮 is a mapping 

defined as 

𝒮: 𝒱 →  𝒫(Ѡ) 

Notice that a soft set over Ѡ can be regarded as a parameterized 

family of the subsets of the universeѠ. 

2.2. Definition [15]  

The support of a soft set (𝒮, 𝒱) is defined as a set 

Supp(𝒮, 𝒱)  = {𝛼 𝒱 ∶  𝒮(𝛼)   }

If  𝑆𝑢𝑝𝑝(𝒮, 𝒱) is not equal to the empty set, then (𝒮, 𝒱) is said to 

be non-null. 

Below are stated some general characterizations for the non-empty 

family. {(𝒮k,𝒱𝑘) | k 𝒥} of soft sets over the common universe  Ѡ such 

that 𝒥 is an index set. 

2.3. Definition [16] 

The restricted intersection of the family {(𝒮𝑘, 𝒱𝑘) | 𝑘 𝒥} is defined 

by a soft set (𝒮, 𝒱)  = ⋂̃𝑘 𝒥
(𝒮𝑘, 𝒱𝑘) such that 𝒱 =  ⋂𝑘𝒥𝒱𝑘  

and  𝒮(𝛼) =  ⋂𝑘𝒥𝒮𝑘(𝛼)  for all α𝒱𝑘.
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2.4. Definition [16] 

The extended intersection of the family {(𝒮k, 𝒱𝑘) | k 𝒥} is a soft set

(𝒮, 𝒱) = (⋂𝒮)𝑘 𝒥
(𝒮𝑘, 𝒱𝑘)  such that 𝒱 = ⋃𝑘𝒥𝒱𝑘    and

𝒮(𝛼) =⋂𝑘∈𝒥𝒮𝑘(𝛼) for all  α𝒱𝑘 . 

2.5. Definition [16] 

The ∧ −intersection of the family {(𝒮𝑘, 𝒱𝑘) | 𝑘 𝒥}is defined by a soft

set (𝒮, 𝒱) = ⋀̃𝑘𝜖𝒥(𝒮𝑘, 𝒱𝑘) 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  𝒱 = 
𝑘∈𝒥

𝒱𝑘 and 

((𝛼𝑘)𝑘𝜖𝒥) = ⋂𝑘𝒥𝒮𝑘(𝛼𝑘).

Here, the concepts of topological hyperrings, idealistic soft 

topological rings and soft hyperrings will be reviewed. 

2.6. Definition [17] 

Let (𝒮, 𝒱) be a non-null soft set on a commutative ring Ϗ endowed with 

the topology 𝒯 In this case, the system (𝒮, 𝒱, 𝒯) is considered as an 

idealistic soft topological ring over Ϗ if the axioms given below are 

fulfilled for all 𝛼 ∈ 𝒱 : 

i. 𝒮(𝛼) is an ideal of  Ϗ for all 𝛼 ∈ 𝒱.

ii. The mapping 𝒮(𝛼) ×  𝒮(𝛼)  ⟶  𝒮(𝛼) defined by (𝑥, 𝑦) ⟼  𝑥 −  𝑦
is continuous.

iii. The mapping  Ϗ ×  𝒮(𝛼)  ⟶  𝒮(𝛼) defined by (𝑟, 𝑦)  ⟼  𝑟 ∙  𝑦 is

continuous.

Before stating the definition of a hyperring, let’s present the

definition of a hypergroup. 

2.7. Definition [4] 

Let 𝒩 be a non-empty set and  𝒫∗(𝒩) denote the family of non-empty

subsets of  𝒩. Then, the mapping  · ∶  𝒩 × 𝒩 ⟶  𝒫∗(𝒩) is said to be

a hyperoperation. The pair (𝒩,·)  is also considered to be a 

hypergroupoid. 

2.8. Definition [4] 

A hypergroup is a hypergroupoid (𝒩,·)  if it holds the following 

conditions: 



Oguz 

65 
School of Science 

Volume 4 Issue 3, 2020 

 𝒊.    𝑥 ·  (𝑦 ·  𝑧)  =  (𝑥 · 𝑦) ·  𝑧 

for all   𝑥, 𝑦, 𝑧 𝒩 

 𝒊𝒊 .  𝑥 · 𝒩 = 𝒩 · 𝑥  for all  𝑥
 𝒩. 

2.9. Definition [4] 

An algebraic structure (𝒩, +,·)  is called a hyperring if it satisfies the 

following three axioms: 

i. (𝒩, +)  is a commutative hypergroup.

ii. (𝒩,·)  is a semi-hypergroup.

iii. The hyperoperation ’·’ is distributive with respect to the 

hyperoperation  ’+’.

Note that a non-empty subset 𝒩1 of a hyperring (𝒩, +,·) is said to 

be hyperideal if 𝑎, 𝑏 𝒩1 and  𝑟 𝒩 implies 𝑎 −  𝑏 𝒩1  and 𝑟 ·  𝑥 
𝒩1. 

2.10. Definition [18] 

Let (𝒩, 𝒯) be a topological space and 𝒫∗(𝒩)denote the family of the

non-empty subsets of 𝒩. Then, the collection ℬ consisting of all sets 

𝒮𝒬 = {𝑊 𝒫∗(𝒩) ∶  𝑊 ⊆  𝒬, 𝑊 𝒯}  is a base for the topology 𝒯∗on

𝒫∗(𝒩) denoted by  𝒯∗.

2.11. Definition [10] 

Let (𝒩, +, ·) be a hyperring and (𝒩, 𝒯) be a topological space. In this 

case, algebraic hyperstructure (𝒩, +, ·, 𝒯) is said to be a topological 

hyperring if three hyperoperations     ’ + ’, ’ · ’ and  ’/’  are continuous. 

Example [18]. Every topological ring is a topological hyperring by 

trivial hyperoperations. 

2.12. Definition [7] 

Let’s suppose (𝒮, 𝒱)  as a non-null soft set over the hyperring 𝒩. Then, 

the pair (𝒮, 𝒱) is termed as an idealistic soft hyperring over 𝒩 if 𝒮(𝛼) 

is a hyperideal of 𝒩 for all 𝛼   𝑆𝑢𝑝𝑝(𝒮, 𝒱). 

Example [7]. Choose a hyperring (𝒩, +,·)  with the associated 

hyperoperations as follows: 
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Define a soft set (𝒮, 𝒱) over the hyperring 𝒩 =  {0,1,2,3}, where 

𝒱 =  𝒩,  by 𝒮(0) = 𝒮(3) = {0,3}, 𝒮(1)  = 𝒮(2)  = {0,1,2,3} . It is 

easy to check that 𝒮(0), 𝒮(1), 𝒮(2) and 𝒮(3) are hyperideals of 𝒩. 

Therefore, (𝒮, 𝒱)  is an idealistic soft hyperring over 𝒩. 

3. Idealistic Soft Topological Hyperrings 

In this section, a definition is proposed for the idealistic soft topological 

hyperrings. Also, the related structural features are examined. 

3.1. Definition 

Let’s suppose 𝒯 as a topology and (𝒮, 𝒱) as a non-null soft set over on 

the hyperring 𝒩. Then, the triplet (𝒮, 𝒱, 𝒯)  is termed as an idealistic 

soft topological hyperring over 𝒩, given that the followings conditions 

are satisfied for all 𝛼 ∈  𝑆𝑢𝑝𝑝 (𝒮, 𝒱). 

 i.  𝒮(𝛼)  is a hyperideal of  𝒩. 

ii. The hyperoperations +, /  ∶  𝒮(𝛼) × 𝒮(𝛼)  ⟶  𝒫∗(𝒮(𝛼) and · ∶
 𝒩 × 𝒮(𝛼)  ⟶  𝒫∗(𝒮(𝛼) are continuous in reference to the topologies 

induced by  𝒯 × 𝒯 and  𝒯∗ . 

As a consequence of the above definition, we can say that if 𝒩 is a 

topological hyperring and the condition i. is hold, the system (𝒮, 𝒱, 𝒯) 

is also called an idealistic soft topological hyperring. 

Example. Every idealistic soft topological ring is an idealistic soft 

topological hyperring. 

Example. Let (𝒮, 𝒱, 𝒯) be an idealistic soft topological hyperring over 

𝒩  and ℳ𝒱 . It follows that (𝒮|ℳ , ℳ, 𝜏) is an idealistic soft 

topological hyperring over 𝒩 if it is non-null. 

3.2. Definition  

Let’s suppose (𝒮, 𝒱, 𝒯)  as an idealistic soft topological hyperring over 

𝒩. 

Then (𝒮, 𝒱, 𝒯) is said to be 

+ 0 1 2 3 
0 0 1 2 3 
1 1 0 3 2 
2 2 3 0 1 
3 3 2 1 0 

· 0 1 2 3 
0 0 0 0 0 
1 0 1 2 3 
2 0 1 2 3 
3 0 0 0 0 
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 𝒊.  an identity idealistic soft topological hyperring if   𝒮(𝛼)  = {0} for 

all 𝛼 ∈  𝒱.  

 𝒊𝒊.   an absolute idealistic soft topological hyperring if  𝒮(𝛼)  = 𝒩 

for all 𝛼 ∈ 𝒱. 

Example. Assume that (𝒮, 𝒱, 𝒯)  is an idealistic soft topological 

hyperring over 𝒩 such that         𝒱 = 𝒩 and 𝒮(𝛼) = { 𝛽 𝒩 ∶  𝛼 +
 𝛽 = {𝛼} } for all 𝛼 𝒱. Then, it is clear that (𝒮, 𝒱, 𝒯) is an identity 

idealistic soft topological hyperring over 𝒩. 

Here, we examine the relationship between the idealistic soft 

hyperrings and the idealistic soft topological hyperrings. 

3.3. Theorem  

Every idealistic soft hyperring on a topological hyperring 𝒩  is an 

idealistic soft topological hyperring. 

Proof. Suppose that (𝒮, 𝒱, 𝜏)  is an idealistic soft hyperring over the 

topological hyperring 𝒩  with the topology 𝜏 . Since 𝒮(𝛼)  is a 

hyperideal of  𝒩 for all 𝛼 ∈ 𝒱, we have three hyperoperations +, /∶
 𝒮(𝛼) × 𝒮(𝛼)  ⟶ 𝒫∗(𝒮(𝛼))  and · ∶  𝒩 × 𝒮(𝛼) ⟶ 𝒫∗(𝒮(𝛼)) . These 

are continuous operations with reference to the topologies induced by 

 𝒯 ×  𝒯  and 𝒯∗  for all 𝛼 ∈ 𝒱.  So, (𝒮, 𝒱, 𝒯)   is an idealistic soft 

topological hyperhyperring over 𝒩.  

3.4. Remark  

Each idealistic soft hyperring 𝒩 can be transformed into an idealistic 

soft topological hyperring by equipping both 𝒩  and  𝒫∗(𝒩)  with 

either indiscrete topology or discrete topology. On the other hand, every 

idealistic soft hyperring over a hyperring is not an idealistic soft 

topological hyperring. 

Let us present some generalizations for a non-empty family of 

idealistic soft topological hyperrings. 

3.5. Theorem  

Let {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥  } be a non-empty family of idealistic soft 

topological hyperrings over 𝒩. 
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𝒊. The restricted intersection of the family {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥 } with 

 ⋂𝑘𝒥𝒱𝑘     is an idealistic soft topological hyperring over 𝒩 if it 

is non-null. 

𝒊𝒊. The extended intersection of the family {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥 } is an 

idealistic soft topological hyperring over 𝒩 if it is non-null. 

Proofs of Theorem:  

 𝒊.  The restricted intersection of the family {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥 } 

with   ⋂𝑘𝒥𝒱𝑘  
  is defined by the soft set ⋂̃𝑘𝒥(𝒮𝑘, 𝒱𝑘, 𝒯) =

(𝒮, 𝒱, 𝒯)  such that ⋂𝑘𝒥𝒮𝑘(𝛼)  for all  𝛼 ∈ 𝒱 . Choose 𝛼 ∈

𝑆𝑢𝑝𝑝 (𝒮, 𝒱). Together with the hypothesis, ⋂𝑘𝒥𝒮𝑘(𝛼) ≠ ∅ implies 

that 𝒮𝑘(𝛼) ≠ ∅  for all 𝑘 ∈ 𝒥. Since       {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥  }  is a 

non-empty family of idealistic soft topological hyperrings over 𝒩, it is 

then easy to see that 𝒮𝑘(𝛼) is a hyperideal of 𝒩  for all 𝑘 ∈ 𝒥 . 

Moreover, ⋂𝑘𝒥𝒮𝑘(𝛼) is too a hyperideal of 𝒩. On the other hand, it 

can be easily verified that the condition ii. of the Definition 3.1 holds. 

Consequently, (𝒮, 𝒱, 𝒯) is an idealistic soft topological hyperring over 

𝒩. 

𝒊𝒊. It is similar to the proof of the previous case.  

3.6. Theorem  

Let’s consider {(𝒮𝑘, 𝒱𝑘, 𝒯) | 𝑘 ∈ 𝒥}  as a non-empty family of 

idealistic soft topological hyperrings over 𝒩 . Then, the ∧

− intersection  ⋀̃𝑘𝜖𝒥(𝒮𝑘, 𝒱𝑘, 𝒯) is an idealistic soft topological 

hyperring over 𝒩, given that it is non-null. 

Proof. Consider (𝒮, 𝒱, 𝒯)  = ⋀̃𝑘𝜖𝒥(𝒮𝑘, 𝒱𝑘, 𝒯) for a non-empty 

family {(𝒮𝑘, 𝒱𝑘 , 𝒯) | 𝑘 ∈  𝒥 } of idealistic soft topological hyperrings 

over 𝒩 . Let 𝛼 ∈ 𝑆𝑢𝑝𝑝(𝒮, 𝒱) . It holds from the assumption 

⋂𝑘∈𝒥𝒮𝑘(𝛼𝑘) ≠ ∅  that 𝒮𝑘𝛼𝑘 ≠ ∅  for all 𝑘 ∈ 𝒥  and (𝛼𝑘)𝑘∈𝒥 ∈ 𝒱𝑘 . 

Hence, 𝒮𝑘(𝛼𝑘) is a hyperideal of 𝒩  for all 𝑘 ∈ 𝒥 , so that their 

intersection is too a hyperideal of  𝒩. Furthermore, the condition ii. of 

the Definition 3.1 is also satisfied. Therefore, (𝒮, 𝒱, 𝒯) is an idealistic 

soft topological hyperring over 𝒩. This completes the proof. 

 

 



Oguz 
 

69 
School of Science 

Volume 4 Issue 3, 2020 

References 

[1] Marty F. Sur Une Generalization De La Notion De Groupe. In 8th 

congress Math. Scandinaves; 1934:45-49. 

[2] Davvaz B, Leoreanu-Fotea V. Hyperring Theory and Applications. 

International Academic Press, USA. 2007. 

[3] Corsini P, Leoreanu V. Applications of Hyperstructure Theory, 

Vol. 5. Springer Science and Business Media. 2013. 

[4] Ameri R, Norouzi M. On commutative hyperrings. Int J Algebraic 

Hyperstructures Appli. 2014;1(1):45-58. 

[5] Krasner M. A class of hyperrings and hyperfields internat. J Math 

Math Sci. 1983;6:n02. 

[6] Selvachandran G. Introduction to the theory of soft hyperrings and 

soft hyperring homomorphism. JP J Algebra, Number Theory 

Applications. 2015 Jun 1;36(3):279-94. 

[7] Jinyan WA, Minghao Yİ, Wenxiang GU. Soft hyperrings and their 

(fuzzy) isomorphism theorems. Hacet J Math Stat. 2015 Dec 

1;44(6):1463-75. 

[8] Oguz G. . A New View on Topological Polygroups. Turkish J Sci. 

2020;5(2):110-7. 

[9] Molodtsov D. Soft set theory—first results. Comput Math Appl. 

1999 Feb 1;37(4-5):19-31. https://doi.org/10.1016/S0898-

1221(99)00056-5 

[10] Oguz G. Soft Topological Transformation Groups. Math. 2020 

Sep;8(9):1545. 

[11] Atagün AO, Sezgin A. Soft substructures of rings, fields and 

modules. Comput Math Appli. 2011 Feb 1;61(3):592-601. 

https://doi.org/10.1016/j.camwa.2010.12.005 

[12] Shabir M, Naz M. On soft topological spaces. Comput Math Appli. 

2011 Apr 1;61(7):1786-99. https://doi.org/10.1016 

/j.camwa.2011.02.006 

[13] Oguz G, Icen I, Gursoy MH. A New Concept in the Soft Theory: 

Soft Groupoids. Southeast Asian Bull Math. 2020 Jul 1;44(4). 

https://doi.org/10.1016/S0898-1221(99)00056-5
https://doi.org/10.1016/S0898-1221(99)00056-5
https://doi.org/10.1016/j.camwa.2010.12.005
https://doi.org/10.1016%20/j.camwa.2011.02.006
https://doi.org/10.1016%20/j.camwa.2011.02.006


Idealistic Soft Topological Hyperrings 

70 
Scientific Inquiry and Review 

Volume 4 Issue 3, 2020 

[14] Acar U, Koyuncu F, Tanay B. Soft sets and soft rings. Comput 

Math Appli. 2010 Jun 1;59(11):3458-63. 

https://doi.org/10.1016/j.camwa.2010.03.034 

[15] Oguz G, Gursoy MH, Icen, I. On soft topological categories. Hacet 

J Math Stat. 2019 Jan 1;48(6):1675-81. 

[16] Kazanci O, Yilmaz S, yamak S. Soft sets and soft BCH-algebras. 

Hacet J Math Stat. 2010 Jun 1;39(2):205-17. 

[17] Shah T, Shaheen S. Soft topological groups and rings. Ann Fuzzy 

Math Inform. 2014 May;7(5):725-43. 

[18] Nodehi M, Norouzi M, Dehghan OR. An introduction to 

topological hyperrings. Caspian J Math Sci (CJMS). 2020 Sep 

1;9(2):210-23. 

https://doi.org/10.1016/j.camwa.2010.03.034



