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Abstract: The aim of this paper is to introduce various types of r-single-valued neutrosophic open 

sets based on the single-valued neutrosophic ideals in �̆�ostak Sense. Different mappings of 

single-valued continuity and ideal continuity based on the r-single-valued neutrosophic ideal 

openness are defined and many implications between them are investigated with counterexamples 

illustrated.  

Keywords: r-single-valued neutrosophic open set; r-single-valued neutrosophic ideal closed set; 

single-valued neutrosophic continuous mappings and single-valued neutrosophic ideal continuous 

mappings. 

 

 

1. Introduction 

In the classic text, Kuratowski [1] dealt with the genesis of the concept of ideal in general 

topological spaces. This area of study is approached by many others and hence some sorts of ideals 

arise as one goes further in mathematics such as the ideal of finite subsets of �̃�, the ideal of nowhere 

dense sets and ideal of meager sets. Many topologists introduced distinct types of operators as 

regards ideals, compatibility property, compactness module an ideal and other concedes. 

Vaidyanathaswamy [2] introduced the concept of local function of ℐ̃ in relation to τ̃. The notion of 

fuzzy ideal and the concept of fuzzy local function of ℐ̃ with respect to τ̃ had been introduced and 

examined by Sarkar [3]. Besides, the notion of compatibility of fuzzy ideals with fuzzy topologies 

had been introduced and studied by Sarkar. In [4], S̆ostak initiated a new definition of fuzzy 

topology, which is termed "fuzzy topology in S̆ostak sense", as an extension of both crisp topology 

and Chang's fuzzy topology, in the logic that not only the objects are fuzzified, but also the 

axiomatics. S̆ostak [5-7] presented some rules and explained how such an extension can be realized. 

Saber et al [8] familiarized and considered the notion of fuzzy ideal and the concept of fuzzy local 

function of ℐ̃ in respect of τ̃ in S̆ostak sense. Saber et al [9-13] provided several rules and displayed 

how such an extension can be acquired. 

Thus, Smarandache [14] generalizes almost all the existing logics like, fuzzy logic, intutionistic 

fuzzy logic etc. After this, many researchers used neutrosophic sets and logic in topological spaces, 

such as Das et al. [15], Fatimah et al. [16], Riaz et al. [17], Porselvi et al. [18], Singh et al. [19]. In recent 

times, Abdel-Basset et al. have studied a novel neutrosophic approach [20-23] in many areas, in other 

words, information and communication technology. In the meantime, Salama et al. [24, 25] 

investigated the notions of generalized neutrosophic set (𝒩𝒮) and Intuitionistic neutrosophic set 

(ℐF𝒮). Respectively, Hur et al [26, 27] brought to light classifications neutrosophic H-set (𝒩h𝒮) and 

(𝒩ℂ𝒮) as well as neutrosophic crisp as they scrutinized them in a universe topological position. Still, 
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Salama and Alblowi [28] displayed neutrosophic topology in as much as they claimed a number of 

its features. Wang et al [29], among many others, shaped the single-valued neutrosophic set concept. 

Presently, Kim et al grappled with a neutrosophic partition single-value, neutrosophoic equivalence 

relation single-value and neutrosophic relation single-value. The notion of single-valued 

neutrosophic ideal, single-valued neutrosophic ideal open local function and single-valued 

neutrosophic ideal open compatible are explored in (2020) by Saber et al [30, 31].  

This paper is arranged as follows. Preliminaries of single-value neutrosophic sets and 

single-valued neutrosophic topology are reviewed in Section 2. In Section 3 and 4, we obtained very 

important relevant topics and results such as single-valued neutrosophic ideal closed sets in S̆ostak 

sense and single-valued neutrosophic ideal continuous (𝒮𝒱𝒩ℐ − continuous) mappings, 

single-valued neutrosophic continuous (𝒮𝒱𝒩 − continuous) mappings and investigated several 

characterizations of these crucial topics and ideas. These mappings are obviously considered to be 

generalizations of fuzzy ideal continuous mappings, introduced by Saber et al [32] In Section 5, we 

obtained very important relevant topics and results such as single-valued neutrosophic ideal closed 

sets (r-SVNSO) in S̆ostak sense and 𝒮𝒱𝒩ℐ − continuous. We have arrived to notable definitions 

theorems, and counter examples in detailed analysis to examine some of their substantial 

characteristics and to explore the best results and imports. We can safely claim that diverse decisive 

concepts in single-valued neutrosophic topology were established and generalized in this article. 

Distinct aspects like continuous and ideal continuous which have a major effect on the overall 

topology’s notions were also considered. 

Original aspects and credits of this article juxtaposed to pertinent recent research on groups 

related to it are very worthwhile. This study deals with continuous and ideal continuous of 

single-valued neutrosophic topological spaces (𝒮𝒱𝒩𝒯𝒮) in S̆ostak sense. The great import of this 

study is the introduction of the concept of r-single-valued neutrosophic open (r-SVNSO). The 

researchers secure some of its basic properties. Moreover, as an application, we give a multicriteria 

decision making for the combining effects of certain enzymes on chosen DNA. 

 

2. Preliminaries 

   Here, in this section, we consider the fundamental concepts of single valued neutrosophic sets 

(briefly, 𝒮𝒱𝒩𝒮), single valued neutrosophic topological spaces (briefly, 𝒮𝒱𝒩𝒯𝒮) and single-valued 

neutrosophic ideals (briefly, 𝒮𝒱𝒩ℐ). Although Section 𝟐 is considered as a background for the 

material included in this paper. 

 

Definition 2.1 [33] Suppose that �̃� is a non empty set, then 𝒮 = {〈ω, γ̃𝒮 , η̃𝒮 , μ̃𝒮〉: ω ∈ �̃�}, is called a 

neutrosophic set (briefly, 𝒩𝒮) in �̃�, where, μ̃𝒮 , η̃𝒮 , γ̃𝒮  and the degree of non-membership (namely 

μ̃𝒮(ω)), the degree of indeterminacy (namely η̃𝒮(ω)), and the degree of membership (namely 

γ̃𝒮(ω)),  for all ω ∈ �̃� to the set 𝒮. 

 

   A neutrosophic set 𝒮 = 〈ω. , γ̃𝒮 , η̃𝒮 , μ̃𝒮: ω ∈ �̃�〉, can be identified as 〈γ̃𝒮 , η̃𝒮 , μ̃𝒮〉 in ⌋−0, 1+⌊ in �̃�. 

 

Definition 2.2 [35] Suppose that 𝒮 and ℰ are 𝒩𝒮′s of the form 𝒮 = {〈ω, γ̃𝒮 , η̃𝒮 , μ̃𝒮〉: ω ∈ �̃�} and ℰ =

{〈ω, γ̃𝒮 , η̃𝒮 , μ̃𝒮〉: ω ∈ �̃�} Then, 𝒮 ⊆ ℰ, iff for every ω ∈ �̃�.  

 

inf η̃𝒮 (ω) ≥ inf  η̃ℰ (ω),    inf μ̃𝒮(ω) ≥ inf μ̃ℰ (ω) and inf γ̃ℰ (ω) ≤ inf γ̃ℰ (ω), 

sup �̃�𝒮(𝜔) ≥ sup �̃�ℰ  (𝜔), sup �̃�𝒮 (𝜔) ≥ sup �̃�𝒮 (𝜔)  𝑎𝑛𝑑 sup �̃�𝒮 (𝜔) ≤ sup �̃�ℰ (𝜔). 
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Definition 2.3 [29] Suppose that 𝒮  is a space of points (objects) with a generic element in �̃� 

denoted by 𝜔. Then, 𝒮 is called a single-valued neutrosophic set (briefly, 𝒮𝒱𝒩𝒮) in �̃�, if 𝒮 has 

the form 𝒮 = 〈�̃�𝒮 , �̃�𝒮 , �̃�𝒮〉, where �̃�𝒮 , �̃�𝒮, �̃�𝒮: �̃� → [0.1]. 

   In this case, �̃�𝒮 , �̃�𝒮 , �̃�𝒮  are called truth-membership mapping, indeterminacy-membership 

mapping, falsity-membership mapping, respectively, and we will denote the set of all 𝒮𝒱𝒩𝒮′𝑠 in �̃� 

as 𝐼�̃�. 

   Moreover, we will refer to the Null (empty) 𝒮𝒱𝒩𝒮 (resp. the absolute (universe) 𝒮𝒱𝒩𝒮) in �̃� as 

0𝑁 (resp. 1𝑁) and define by 0𝑁 = 〈0,1,1〉 (resp. 1𝑁 = 〈1,0,0〉) for each 𝜔 ∈ �̃�. 

 

Definition 2.4 [29]. Let 𝒮 = {〈𝜔, �̃�𝒮 , �̃�𝒮 , �̃�𝒮〉: 𝜔 ∈ �̃�} be an 𝒮𝒱𝒩𝒮 on �̃�. The complement of the set  

𝒮 (𝑖𝑛 𝑠𝑜𝑟𝑡, 𝒮𝑐) maybe defined as, for all 𝜔 ∈ �̃�  

 

 �̃�𝒮𝑐(𝜔) = �̃�𝒮(𝜔),    �̃�𝒮𝑐(𝜔) = 1 − �̃�𝒮(𝜔)  𝑎𝑛𝑑  �̃�𝒮𝑐(𝜔) = �̃�𝒮(𝜔). 

 

Definition 2.5 [34]. Let 𝒮, ℰ ∈ 𝒮𝒱𝒩𝒮(�̃�). Then,   

1. 𝒮 ⊆ ℰ, if, for every 𝜔 ∈ �̃�, 

 

�̃�𝒮(𝜔) ≥ �̃�ℰ(𝜔), �̃�𝒮(𝜔) ≥ �̃�ℰ(𝜔)  𝑎𝑛𝑑  �̃�𝒮(𝜔) ≤ �̃�ℰ(𝜔), 

 

    2.  we say 𝒮 = ℰ if 𝒮 ⊆ ℰ and 𝒮 ⊇ ℰ.  

 

Definition 2.6 [35]. Let 𝒮, ℰ ∈ 𝒮𝒱𝒩𝒮(�̃�). Then,   

1. 𝒮 ∩ ℰ is a 𝒮𝒱𝒩𝒮 in �̃� defined as:  

𝒮 ∩ ℰ = (�̃�𝒮 ∩ �̃�ℰ ,  �̃�𝒮 ∪ �̃�ℰ , �̃�𝒮 ∪ �̃�ℰ). 

 

 Where, (�̃�𝒮 ∪ �̃�ℰ)(𝜔) = �̃�𝒮(𝜔) ∪ �̃�ℰ(𝜔) and (�̃�𝒮 ∩ �̃�ℰ)(𝜔) = �̃�𝒮(𝜔) ∩ �̃�ℰ(𝜔), for all 𝜔 ∈ �̃�. 

 

2. 𝒮 ∪ ℰ is an 𝒮𝒱𝒩𝒮 on �̃� defined as:  

𝒮 ∪ ℰ = (�̃�𝒮 ∪ �̃�ℰ , �̃�𝒮 ∩ �̃�ℰ , �̃�𝒮 ∩ �̃�ℰ). 

  

Definition 2.7 [28] Let 𝒮 ∈ 𝒮𝒱𝒩𝒮(�̃�). Then.   

1. The intersection of {𝒮𝑗: 𝑗 ∈△} (briefly, ⋂𝑗∈△ 𝒮𝐽) is 𝒮𝒱𝒩𝒮 over �̃� defined as: for all 𝜔 ∈ �̃�,  

  

(⋂

𝐽∈△

𝒮𝑗) (𝜔) = (⋂

𝑗∈△

�̃�𝒮𝑗(𝜔),    ⋃

𝑗∈△

�̃�𝒮𝑗(𝜔),    ⋃

𝑗∈△

�̃�𝒮𝑗(𝜔)). 

 

2. The union of {𝒮𝑗: 𝑗 ∈△} (briefly, ⋃𝑗∈△ 𝒮𝑗) is 𝒮𝒱𝒩𝒮 over �̃� defined as: for all {𝒮𝑗: 𝑗 ∈△},  
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(⋃

𝑗∈△

𝒮𝑗) (𝜔) = (⋃

𝑗∈△

�̃�𝒮𝑗(𝜔), ⋂

𝑗∈△

�̃�𝒮𝑗(𝜔), ⋂

𝑗∈△

�̃�𝒮𝑗(𝜔)). 

  

Definition 2.8 [30]. Suppose that 𝑡, 𝑠, 𝑘 ∈ 𝐼0 and 𝑠 + 𝑡 + 𝑘 ≤ 3. A single-valued neutrosophic point 

(briefly, 𝒮𝒱𝒩𝒫) 𝑥,𝑡,𝑘 of �̃� is the 𝒮𝒱𝒩𝒮 in 𝐼�̃� for every 𝜔 ∈ 𝒮, defined by  

     𝑥𝑠,𝑡,𝑘(𝜔) = {
(𝑠, 𝑡, 𝑘),    𝑖𝑓  𝑥 = 𝜔,

(0,1,1),    𝑖𝑓  𝑥 = 𝜔.
 

 A 𝒮𝒱𝒩𝒫 𝑥𝑠,𝑡,𝑘 is said to belong to a 𝒮𝒱𝒩𝒮 𝒮 = {〈𝜔, �̃�𝒮 , �̃�𝒮, �̃�𝒮〉: 𝜔 ∈ �̃�} ∈ 𝐼
�̃�, (notion: 𝑥𝑠.𝑡.𝑝 ∈ 𝒮 iff 

𝑠 < �̃�𝒮, 𝑡 ≥ �̃�𝒮 and 𝑘 ≥ �̃�𝒮), and the set off all 𝒮𝒱𝒩𝒫 in �̃� denoted by 𝒮𝒱𝒩𝒫(�̃�). 

 

Definition 2.9 [36] Suppose that (�̃��̃� , �̃��̃�, �̃��̃�) be the collection of 𝒮𝒱𝒩𝒮𝓈 over �̃�; then (�̃��̃�, �̃��̃�, �̃��̃�) is 

called 𝒮𝒱𝒩𝒯 on �̃� if (�̃��̃�, �̃��̃�, �̃��̃�) satisfies the following axioms:   

1. �̃��̃�(0) = �̃��̃�(1) = 1 and �̃��̃�(0) = �̃��̃�(1) = �̃��̃�(0) = �̃��̃�(1) = 0,  

2. 𝜏�̃�(𝒮 ∩ ℰ) ≥ �̃��̃�(𝒮) ∩ �̃��̃�(ℰ),  �̃��̃�(𝒮 ∩ ℰ) ≤ 𝜏�̃�(𝒮) ∪ �̃��̃�(ℰ) and  �̃��̃�(𝒮 ∩ ℰ) ≤ �̃��̃�(𝒮) ∪ �̃��̃�(ℰ), for 

every 𝒮, ℰ ∈ 𝐼�̃�,  

3. �̃��̃�(∪𝑗∈△ 𝒮𝑗) ≥∩𝑗∈△ �̃�
�̃�(𝒮𝑗),  �̃��̃�(∪𝑖∈△ 𝒮𝑗) ≤∪𝑗∈△ 𝜏

�̃�(𝒮𝑗) and �̃��̃�(∪𝑗∈△ 𝒮𝑗) ≤∪𝑗∈△ �̃�
�̃�(𝒮𝑗), for every 

{𝒮𝑗 , 𝑗 ∈△} ∈ 𝐼
�̃�.  

 

The triplet (�̃�, �̃��̃� , �̃��̃�, �̃��̃�) is called 𝒮𝒱𝒩𝒯𝒮, where �̃��̃� , �̃��̃�, �̃��̃�: 𝐼�̃� → 𝐼. Occasionally, we will write �̃��̃��̃��̃� 

for (�̃��̃�, �̃��̃�, �̃��̃�) and it will cause no ambiguity. 

 

Theorem 2.10 [30] Let (�̃�, �̃��̃��̃��̃�) be an 𝒮𝒱𝒩𝒯𝒮 . Then, for all 𝒮 ∈ 𝐼�̃�  and 𝑟 ∈ 𝐼0 , we can define 

operator 𝐶�̃��̃��̃��̃�: 𝐼
�̃� × 𝐼0 → 𝐼�̃� as follows:  

  

𝐶�̃��̃��̃��̃�(𝒮. 𝑟) = ⋂{ℰ ∈ 𝐼
�̃�:  𝒮 ≤ ℰ , �̃��̃�(1 − ℰ) ≥ 𝑟, �̃��̃�(1 − ℰ) ≤ 1 − 𝑟, �̃��̃�(1 − ℰ) ≤ 1 − 𝑟}. 

 

 Then, (�̃�, 𝐶�̃��̃��̃��̃�) is an 𝒮𝒱𝒩𝒞𝒮. 

 

Definition 2.11 [30] A map ℐ̃�̃�, ℐ̃�̃�, ℐ̃�̃�: 𝐼�̃� → 𝐼 is called 𝒮𝒱𝒩ℐ on �̃� if it satisfies the following three 

conditions: 

1. ℐ̃�̃�(0) = ℐ̃�̃�(0) = 0 and ℐ̃�̃�(0) = 1, 

2. If 𝒮 ≤ ℰ then ℐ̃�̃�(ℰ) ≥ ℐ̃�̃�(𝒮), ℐ̃�̃�(ℰ) ≥ ℐ̃�̃�(𝒮) and ℐ̃�̃�(ℰ) ≤ ℐ̃�̃�(𝒮), for all 𝒮, ℰ ∈ 𝐼�̃�. 

3. ℐ̃�̃�(𝒮 ∪ ℰ) ≤ ℐ̃�̃�(ℰ) ∪ ℐ̃�̃�(ℰ), ℐ̃�̃�(𝒮 ∪ ℰ) ≤ ℐ̃�̃�(𝒮) ∪ ℐ̃�̃�(ℰ) and ℐ̃�̃�(𝒮 ∪ ℰ) ≥ ℐ̃�̃�(𝒮) ∩ ℐ̃�̃�(ℰ), 

for all 𝒮, ℰ ∈ 𝐼�̃�.  

 

   The triple (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) is called a single-valued neutrosophic ideal topological space (briefly, 

𝒮𝒱𝒩ℐ𝒯𝒮). 

 

Definition 2.12 [30] Let (�̃�, �̃��̃��̃��̃�)  be a 𝒮𝒱𝒩𝒯𝒮  for each 𝒮 ∈ 𝐼�̃� . Then the single-valued 

neutrosophic ideal open local function 𝒮𝑟
⋆(�̃��̃��̃��̃� , ℐ̃�̃��̃��̃�)  of 𝒮  is the union of all single-valued 

neutrosophic points 𝑥𝑠.𝑡.𝑝  such that if ℰ ∈ 𝑄�̃��̃��̃��̃�(𝑥𝑠,𝑡,𝑝, 𝑟) and ℐ̃�̃�(𝒟) ≥ 𝑟 , ℐ̃�̃�(𝒟) ≤ 1 − 𝑟 , ℐ̃�̃�(𝒟) ≤
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1 − 𝑟, then there is at least one 𝜔 ∈ �̃� for which 𝛾ℰ(𝜔) + �̃�𝒮(𝜔) − 1 > �̃�𝒟(𝜔),  �̃�ℰ(𝜔) + �̃�𝒮(𝜔) − 1 ≤

�̃�𝒟(𝜔) and �̃�ℰ(𝜔) + �̃�𝒮(𝜔) − 1 ≤ �̃�𝒟(𝜔). 

   Occasionally, we will write 𝒮𝑟
⋆ for 𝒮𝑟

⋆(�̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) and it will be no ambiguity. 

Remark 2.13 [30] Suppose that (𝔗,̃ �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) is an 𝒮𝒱𝒩ℐ𝒯𝒮 and 𝒮 ∈ 𝐼�̃�. Then we obtain;  

 

 𝐶𝑙
�̃��̃��̃��̃�
⋆ (𝒮, 𝑟) = 𝒮 ∪ 𝒮𝑟

⋆,        𝑖𝑛𝑡
�̃��̃��̃��̃�
⋆ (𝒮, 𝑟) = 𝒮 ∧ [((ℋ𝑐)𝑟

⋆)𝑐]. 

 

Theorem 2.14 [30] Let (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) be a 𝒮𝒱𝒩ℐ𝒯𝒮 and ℐ̃1
�̃��̃��̃�

, ℐ̃2
�̃��̃��̃�

 be a 𝒮𝒱𝒩ℐ on �̃�. Then  

1. If 𝒮 ≤ ℰ, then 𝒮𝑟
⋆ ≤ ℰ𝑟

⋆; 

2. If ℐ̃1
�̃�
≤ ℐ̃2

�̃�,  ℐ̃1
�̃�
≥ ℐ̃2

�̃�
 and ℐ̃1

�̃�
≥ ℐ̃2

�̃�, then 𝒮𝑟
⋆(ℐ̃1

�̃��̃��̃�
, �̃�1
�̃��̃��̃�

) ≥ 𝒮𝑟
⋆(ℐ̃2

�̃��̃��̃�
, �̃��̃��̃��̃�), 

3. 𝒮𝑟
⋆ = 𝐶�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟) ≤ ℂ�̃��̃��̃��̃�(𝒮, 𝑟), 

4. (𝒮𝑟
⋆)𝑟
⋆ ≤ 𝒮𝑟

⋆, 

5. (𝒮𝑟
⋆ ∨ ℰ𝑟

⋆) = (𝒮 ∨ ℰ)𝑟
⋆ , 

6. If ℐ̃�̃�(ℰ) ≥ 𝑟, ℐ̃�̃�(ℰ) ≤ 1 − 𝑟, and ℐ̃�̃�(ℰ) ≤ 1 − 𝑟 then (𝒮 ∨ ℰ)𝑟
⋆ = 𝒮𝑟

⋆ ∨ ℰ𝑟
⋆ = 𝒮𝑟

⋆, 

7. If �̃��̃�(ℰ) ≥ 𝑟,  �̃��̃�(ℰ) ≤ 1 − 𝑟, and �̃��̃�(ℰ) ≤ 1 − 𝑟, then (ℰ ∧ 𝒮𝑟
⋆) ≤ (ℰ ∧ 𝒮)𝑟

⋆ , 

8. (𝒮𝑟
⋆ ∧ ℰ𝑟

⋆) ≥ (𝒮 ∧ ℰ)𝑟
⋆.  

3. Single-Valued Neutrosophic Ideal Closed Sets in �̆�ostak Sense  

   The aim of this section is to define the r-single-valued neutrosophic ideal open (briefly, 

r-SVNIO), r-single valued neutrosophic semi-open (briefly, r-SVNSO), r-single-valued 

neutrosophic 𝛽-open (briefly, r-SVN𝜷O) and r-single-valued neutrosophic pre-open sets (briefly, 

r-SVNPO) in the sense of �̆�ostak.  

 

Definition 3.1. A single-valued neutrosophic set 𝒮 of an 𝒮𝒱𝒩ℐ𝒯𝒮 (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) is called:   

1. r-SVNIO if 𝒮 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟), for 𝑟 ∈ 𝐼0,  

2. r-SVNSO if 𝒮 ≤ 𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟), for every 𝑟 ∈ 𝐼0,  

3. r-SVN𝜷O if for every 𝑟 ∈ 𝐼0  𝒮 ≤ 𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟), 𝑟), 

4. r-SVNPO if 𝒮 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟),  for every 𝑟 ∈ 𝐼0.  

The complement of r-SVNIO (resp. r-SVNSO, r-SVN𝜷O, r-SVNPO) is called r-SVNIC (resp. 

r-SVNSC, r-SVN𝜷C, r-SVNPC). 

 

Remark 3.2. r-SVNO and r-SVNIO are independent notions 

 

Example 3.3. Let �̃� = {𝑎, 𝑏}. Define ℰ1, ℰ2, ℰ3, 𝒟1, 𝒟2, 𝒟3 ∈ 𝐼
�̃� as follows:  

  

ℰ1 = 〈(0 ∙ 5, 0 ∙ 5), (0 ∙ 5, 0 ∙ 5), (0 ∙ 5. 0 ∙ 5)〉,   ℰ2 = 〈(0 ∙ 4, 0 ∙ 3), (0 ∙ 4, 0 ∙ 1), (0 ∙ 1. 0 ∙ 2)〉, 

ℰ3 = 〈(0 ∙ 1, 0 ∙ 3), (0 ∙ 4,0 ∙ 1), (0 ∙ 5,0 ∙ 4)〉,   𝒟1 = 〈(0 ∙ 4, 0 ∙ 4), (0 ∙ 4,0 ∙ 3), (0 ∙ 2, 0 ∙ 2)〉, 

𝒟2 = 〈(0 ∙ 2, 0 ∙ 2), (0 ∙ 2, 0 ∙ 2), (0 ∙ 1, 0 ∙ 1)〉,  𝒟3 = 〈(0 ∙ 1, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1)〉, 

 

     Define �̃��̃��̃��̃� , ℐ̃�̃��̃��̃� ∶  𝐼�̃� → 𝐼 as follows:  
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�̃��̃�(𝒮) = {

1,   𝑖𝑓 𝒮 = (0,1,1),   

1,   𝑖𝑓 𝒮 = (1,0,0),   
1

2
,   𝑖𝑓 𝒮 = ℰ1,           

       ℐ̃�̃�(𝒮) =

{
 
 

 
 
1,   𝑖𝑓 𝒮 = (0,1,1),     
1

2
,   𝑖𝑓 𝒮 = 𝒟1,             

2

3
,   𝑖𝑓 0 < 𝒮 < 𝒟1,     

 

�̃��̃�(𝒮) = {

0,   𝑖𝑓 𝒮 = (0,1,1),   

0,   𝑖𝑓 𝒮 = (1,0,0),   
1

2
,   𝑖𝑓 𝒮 = ℰ2,          

       ℐ̃�̃�(𝒮) =

{
 
 

 
 
0,   𝑖𝑓 𝒮 = (0,1,1),      
1

2
,   𝑖𝑓 𝒮 = 𝒟2,              

1

4
,   𝑖𝑓 0 < 𝒮 < 𝒟2,     

 

�̃��̃�(𝒮) = {

0,   𝑖𝑓 𝒮 = (0,1,1),   

0,   𝑖𝑓 𝒮 = (1,0,0),   
1

2
,   𝑖𝑓 𝒮 = ℰ3,           

       ℐ̃�̃�(𝒮) =

{
 
 

 
 
0,   𝑖𝑓 𝒮 = (0,1,1),      
1

2
,   𝑖𝑓 𝒮 = 𝒟2,             

1

4
,   𝑖𝑓 0 < 𝒮 < 𝒟2.     

 

 

Then, ℰ1 is 
1

2
-SVNIO but �̃��̃�(ℰ1) =

1

2
, �̃��̃�(ℰ1) = 1 ≰

1

2
 and �̃��̃�(ℰ1) = 1 ≰

1

2
 is not 

1

2
-SVNO. 

 

Lemma 3.4. Let (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) be a 𝒮𝒱𝒩ℐ𝒯𝒮. Then,   

1. any union of r-SVNIO sets is r-SVNIO, 

2. any intersection of r-SVNIC sets is r-SVNIC.  

 

 Proof   

    1.  Let {𝒮𝑗, 𝑗 ∈△} is a family of r-SVNIOs. Then, we obtain, 𝒮𝑗 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((𝒮𝑟
⋆)𝑗 , 𝑟), and hence 

for each 𝜔 ∈ �̃�,  

∨
𝑗∈△

�̃�𝒮𝑗(𝜔) ≤ ∨
𝑗∈△

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟

⋆, 𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
( ∨
𝑗∈△

(𝒮𝑗)𝑟
⋆ , 𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡

�̃��̃�
(( ∨
𝑗∈△

𝒮𝑗)𝑟
⋆ , 𝑟)(𝜔), 

∨
𝑗∈△

�̃�𝒮𝑗(𝜔) ≥ ∨
𝑗∈△

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟

⋆, 𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
( ∨
𝑗∈△

(𝒮𝑗)𝑟
⋆ , 𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
(( ∨
𝑗∈△

𝒮𝑗)𝑟
⋆ , 𝑟) (𝜔), 

∨
𝑗∈△

�̃�𝒮𝑗(𝜔) ≥ ∨
𝑗∈△

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟

⋆, 𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
( ∨
𝑗∈△

(𝒮𝑗)𝑟
⋆ , 𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
(( ∨
𝑗∈△

𝒮𝑗)𝑟
⋆ , 𝑟)(𝜔). 

Therefore, ∨𝑗∈△ 𝒮𝑗 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(∨𝑗∈△ 𝒮𝑗, 𝑟) Hence, ∨𝑗∈△ 𝒮𝑗 is r-SVNIO. 

 

    2.  Similarly to (1).  

 

 Proposition 3.5. Suppose that (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) is a 𝒮𝒱𝒩ℐ𝒯𝒮. Then,   

1. If 𝒮 is r-SVNIO, �̃��̃�(ℰ) ≥ 𝑟, �̃��̃�(ℰ) ≤ 1 − 𝑟 and �̃��̃�(ℰ) ≤ 1 − 𝑟, then, 𝒮 ∩ ℰ is r-SVNIO. 

2. If 𝒮 is r-SVNIC, �̃��̃�(1 − ℰ) ≥ 𝑟, �̃��̃�(1 − ℰ) ≤ 1 − 𝑟 and �̃��̃�(1 − ℰ) ≤ 1 − 𝑟, then, 𝒮 ∪ ℰ is 

r-SVNIC. 

3. If 𝒮 is both r-SVNIO and r-SVNSC sets, then 𝒮 = 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟). 

4. If 𝒮 is r-SVNIO and 𝒮 ≤ ℰ ≤ 𝐶�̃��̃��̃��̃�(𝒮, 𝑟),  then ℰ is an r-SVN𝜷O set. 

5. 𝒮 ∩ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) is an r-SVNIO set. 

6. If 𝒮 is r-SVNIO, then 𝒮 ∩ 𝐶�̃��̃��̃��̃�(ℰ, 𝑟) ≤ (𝒮 ∩ ℰ)𝑟
⋆, for every ℰ is r-SVNSO. 

7. If 𝒮 is r-SVNIO, �̃�⋆�̃��̃��̃�(ℛ𝑐) ≥ 𝑟, �̃�⋆�̃��̃��̃�(ℛ𝑐) ≤ 1 − 𝑟 and �̃�⋆�̃��̃��̃�(ℛ𝑐) ≤ 1 − 𝑟, then 
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𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) = 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
∗, 𝑟). 

8. If 𝒮 is r-SVNIC, then 𝒮 ≥ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟))𝑟
⋆ . 

 

 

  Proof.   

1. Since 𝒮 is r-SVNIO and �̃��̃�(ℰ) ≥ 𝑟, �̃��̃�(ℰ) ≤ 1 − 𝑟, �̃��̃�(ℰ) ≤ 1 − 𝑟, for each 𝜔 ∈ �̃�,  

 

�̃�ℰ∧𝒮(𝜐) ≤ �̃�ℰ∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡

�̃��̃�
((ℰ∧𝒮𝑟

⋆),𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
((ℰ∧𝒮)𝑟

⋆ ,𝑟)(𝜔). 

 

�̃�ℰ∧𝒮(𝜔) ≥ �̃�ℰ∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((ℰ∧𝒮𝑟

⋆),𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
((ℰ∧𝒮)𝑟

⋆ ,𝑟)(𝜔). 

 

�̃�ℰ∧𝒮(𝜔) ≥ �̃�ℰ∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((ℰ∧𝒮𝑟

⋆),𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
((ℰ∧𝒮)𝑟

⋆ ,𝑟)(𝜔) 

 

 Thus ℰ ∧ 𝒮 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((ℰ ∧ 𝒮)𝑟
⋆ , 𝑟). Hence, ℰ ∧ 𝒮 is an r-SVNIO set. 

 

2. It is easily proved by the same manner. 

 

3. Since 𝒮 is both r-SVNIO and r-SVNSC, then for each 𝜔 ∈ �̃� and for each 𝜔 ∈ �̃� 

(Theorem 2.14.(3)), we have  

�̃�𝒮(𝜔) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡

�̃��̃�
(𝐶
�̃��̃�
(𝒮,𝑟),𝑟)

(𝜔) ≤ �̃�𝒮(𝜔), 

�̃�𝒮(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�

𝑖𝑛𝑡
�̃��̃�
(𝐶
�̃��̃�
(𝒮,𝑟),𝑟)

(𝜔) ≥ �̃�𝒮(𝜔), 

�̃�𝒮(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
(𝐶
�̃��̃�
(𝒮,𝑟),𝑟)(𝜔) ≥ �̃�𝒮(𝜔). 

 Thus, 𝒮 = 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟). 

 

4. Similarly to (3). 

 

5. Since, 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) = 𝒮𝑟

⋆ ∩ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟), for each 𝜔 ∈ �̃� and as we obtained by 

Theorem 2.14(7), such that for each 𝜔 ∈ �̃�. Then we have,  

 

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≤ �̃�(𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆(𝜔),    �̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆.𝑟)(𝜔) ≥ �̃�(𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆(𝜔), 

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�(𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆(𝜔). 

        Thus,      

�̃�𝒮∩𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≤ �̃�ℛ∩𝑖𝑛𝑡

�̃��̃�
((𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
((𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔), 

�̃�ℛ∩𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝒮∩𝑖𝑛𝑡

�̃��̃�
((𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
((𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔), 
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�̃�ℛ∩𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆.,)(𝜔) ≥ �̃�ℛ∩𝑖𝑛𝑡

�̃��̃�
((𝒮∩𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
((𝒮∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟)(𝜔). 

 

 Hence, 𝒮 ∩ 𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮𝑟
⋆, 𝑟) ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟))𝑟
⋆ ,. Therefore, 𝒮 ∩ 𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮𝑟

⋆, 𝑟) is r-SVNIO. 

 

6. Let ℰ be r-SVNSO. Then 𝐶𝜏�̃��̃��̃�(ℰ. 𝑟) = 𝐶𝜏�̃��̃��̃�(𝑖𝑛𝑡𝜏�̃��̃��̃�(ℰ. 𝑟). 𝑟) and by Theorem 2.14(3,7), 

for each 𝜔 ∈ �̃� we have,  

�̃�𝒮∧𝐶
�̃��̃�
(ℰ,𝑟)  ≤ �̃�𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟)∧𝐶

�̃�𝒯
(𝑖𝑛𝑡

�̃��̃�
(ℰ,𝑟),𝑟) 

         ≤ �̃�𝐶
�̃��̃�
(𝒮𝑟
⋆∧𝑖𝑛𝑡

�̃��̃�
((ℰ,𝑟),.𝑟)) 

               ≤ �̃�𝐶
�̃��̃�
((𝒮∧ℰ)𝑟

⋆ ,𝑟) = �̃�(𝒮∧ℰ)𝑟⋆ , 

 

�̃�𝒮∧𝐶
�̃��̃�
(ℰ,𝑟) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟)∧𝐶

�̃��̃�
(𝑖𝑛𝑡

�̃��̃�
(ℰ,𝑟),𝑟) 

     ≥ �̃�𝐶
�̃��̃�
(𝒮𝑟
⋆∧𝑖𝑛𝑡

�̃��̃�
((ℰ,𝑟),𝑟)) 

         ≥ �̃�𝐶
�̃��̃�
((𝒮∧ℰ)𝑟

⋆ ,𝑟) = �̃�(𝒮∧ℰ)𝑟⋆ , 

  

�̃�𝒮∧𝐶
�̃��̃�
(ℰ,𝑟) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
(.,𝑟)∧𝐶

�̃��̃�
(𝑖𝑛𝑡

�̃��̃�
(ℰ,𝑟),𝑟) 

     ≥ �̃�𝐶
�̃��̃�
(𝒮𝑟
⋆∧𝑖𝑛𝑡

�̃��̃�
((ℰ,𝑟),𝑟)) 

        ≥ �̃�𝐶
�̃��̃�
((𝒮∧ℰ)𝑟

⋆ ,𝑟) = �̃�(𝒮∧ℰ)𝑟⋆ . 

 

7. Similarly to (6). 

 

8. Let 𝒮 be r-SVNIC. Then, 𝒮𝑐 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((𝒮
𝑐)𝑟
⋆ , 𝑟). Since, 𝒮𝑟

⋆ ≤ ℂ�̃��̃��̃��̃�(𝒮, 𝑟), by Theorem 

2.14(3),  

𝒮𝑐 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((𝒮𝑟
⋆)𝑐𝑟) 

          ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝒮
𝑐, 𝑟), 𝑟) 

                                                 = (𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃�𝛾�̃��̃�(𝒮, 𝑟), 𝑟))
𝑐 . 

          Then, 𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃�𝛾�̃��̃�(𝒮, 𝑟), 𝑟) ≤ 𝒮. Thus, 𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮, 𝑟))𝑟
⋆ ≤ 𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟) ≤ 𝒮.  

 

 Theorem 3.6. Suppose that (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) is a 𝒮𝒱𝒩ℐ𝒯𝒮, for each 𝒮, ℰ ∈ 𝐼�̃�. Define the operator 

ℐ𝒞�̃��̃��̃��̃�: 𝐼
�̃� × 𝐼0 → 𝐼 as follows:  

 

ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟) = ⋂{ℰ ∈ 𝐼
�̃�|𝒮 ≤ ℰ, ℰ 𝑖𝑠 𝑟 − 𝑺𝑽𝑵𝑰𝑪 𝑠𝑒𝑡}. 

 

 Then, for each 𝑟 ∈ 𝐼0 the operator ℐ𝒞�̃��̃��̃��̃� satisfies the following conditions:   

1. ℐ𝒞�̃��̃��̃��̃�(〈0,1,1〉, 𝑟) = 〈0,1,1〉, 

2. 𝒮 ≤ ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟), 

3. ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟) ∨ ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟) ≤ ℐ𝒞�̃��̃��̃��̃�(𝒮 ∨ ℰ, 𝑟), 

4. ℐ𝒞�̃��̃��̃��̃�(ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟) = ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟), 

5. 𝒮 is r-SVNIC, iff 𝒮 = ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟), 
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6. If 𝐶�̃��̃��̃��̃�(𝒮, 𝑟) is r-SVNIC, then 𝐶�̃��̃��̃��̃�(ℐ𝒞𝜏�̃��̃��̃�(𝒮, 𝑟), 𝑟) = ℐ𝒞�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝒮, 𝑟), 𝑟) = 𝐶�̃��̃��̃��̃�(𝒮, 𝑟).  

 

  Proof. It is trivial. 

 

Theorem 3.7. Let (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�)  be a 𝒮𝒱𝒩ℐ𝒯𝒮 , for each 𝒮, ℰ ∈ 𝐼�̃� , we define the operator 

ℐ𝑖𝑛𝑡�̃��̃��̃��̃�: 𝐼
�̃� × 𝐼0 → 𝐼 as follows:  

 

 ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟) = ⋂{ℰ ∈ 𝐼�̃�|𝒮 ≤ ℰ, ℰ 𝑖𝑠 𝑟 − 𝑺𝑽𝑵𝑰𝑶 𝑠𝑒𝑡}. 

 Then   

1. ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮
𝑐 , 𝑟) = (ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟))

𝑐, 

2. ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) ≤ 𝒮 ≤ ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟), 

3. 𝒮 is r-SVNIO iff ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) = 𝒮, 

4. ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) = 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟), 

5. ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) = 〈0,1,1〉 if and only if 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) = 〈0,1,1〉,  

 

 Proof.   

     (1), (2) and (3) are trivial form the definition of ℐ𝑖𝑛𝑡𝜏�̃��̃��̃� and ℐ𝒞𝜏�̃��̃��̃� . 

 

     (4)  By Theorem 2.14(7), we have  

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) = �̃�𝒮𝑟⋆∧𝑖𝑛𝑡�̃��̃�(𝒮𝑟

⋆,𝑟) ≤ �̃�(𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ , 

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) = �̃�𝒮𝑟⋆∧𝑖𝑛𝑡�̃��̃�(𝒮𝑟

⋆,𝑟) ≥ �̃�(𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ , 

�̃�𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) = �̃�𝒮𝑟

⋆�̃�
∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟)

≥ �̃�(𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ . 

 This implies that  

�̃�𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) ≤ �̃�𝒮�̃�∧𝑖𝑛𝑡

�̃��̃�
((𝒮∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
((𝒮∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟), 

�̃�𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) ≥ �̃�𝒮∧(𝒮∧𝑖𝑛𝑡

�̃��̃�
((𝒮𝑟

⋆,𝑟))𝑟
⋆ ,𝑟) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((𝒮∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟), 

�̃�𝒮∧𝑖𝑛𝑡
�̃��̃�
(𝒮𝑟
⋆,𝑟) ≥ �̃�𝒮∧(𝒮∧𝑖𝑛𝑡

�̃��̃�
((𝒮𝑟

⋆,𝑟))𝑟
⋆ ,𝑟) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((𝒮∧𝑖𝑛𝑡

�̃��̃�
(𝒮𝑟
⋆,𝑟))𝑟

⋆ ,𝑟). 

 Thus, 𝒮 ∧ 𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮𝑟
⋆, 𝑟) is r-SVNIO, then 𝒮 ∧ 𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮𝑟

⋆, 𝑟) ≤ ℐ𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮, 𝑟). 

For each ℰ  is r-SVNIO set and ℰ ≤ 𝒮  then by Theorem 2.14(1), we have ℰ𝑟
⋆ ≤ 𝒮𝑟

⋆ , and so, 

𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ𝑟
⋆, 𝑟) ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟), 

  

ℰ ≤ 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ𝑟
⋆, 𝑟) ≤ 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟). 

 

 Thus, ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) ≤ 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟). 

 

     (5) Let ℐ𝑖𝑛𝑡𝜏�̃��̃��̃�(𝒮, 𝑟) = 〈0,1,1〉. Then, 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) = 〈0,1,1〉, implies that 𝐶�̃��̃��̃��̃�(𝒮 ∧

𝑖𝑛𝑡�̃�(𝒮𝑟
⋆, 𝑟), 𝑟) = 〈0,1,1〉 and 𝐶�̃��̃��̃��̃�(𝒮, 𝑟) ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟) = 〈0,1,1〉, by Theorem 2.14(3), 𝐶�̃��̃��̃��̃�(𝒮, 𝑟) ∧
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𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) = 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟) = 〈0,1,1〉. 

 

  On the other hand, let 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) = 〈0,1,1〉. Then 𝒮 ∧ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟

⋆, 𝑟) = 〈0,1,1〉. Hence, by (2), 

ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮, 𝑟) = 〈0,1,1〉.  

4. Single-Valued Neutrosophic Ideal Continuous Mappings  

We introduce the notions of single-valued neutrosophic continuous (briefly, 𝒮𝒱𝒩-continuous) 

(resp. single-valued neutrosophic ideal continuous (briefly, 𝒮𝒱𝒩ℐ -continuous), single-valued 

neutrosophic ideal-open (briefly, 𝒮𝒱𝒩ℐ -open), single-valued neutrosophic ℐ -closed (briefly, 

𝒮𝒱𝒩ℐ-closed), single-valued neutrosophic pre continuous (briefly, 𝒮𝒱𝒩𝒫-continuous)) mappings. 

Also, we obtain new decompositions of 𝒮𝒱𝒩-continuous in 𝒮𝒱𝒩ℐ𝒯𝒮 in �̆�ostak Sense. 

 

Definition 4.1. Suppose that 𝑓: (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�)  is a mapping and 𝑟 ∈ 𝐼0 . Then, 𝑓  is 

called: 𝒮𝒱𝒩ℐ-continuous iff 𝑓−1(𝒮) is r-SVNIO in �̃� for every ℰ ∈ 𝐼�̃�, �̃� �̃�(𝒮) ≥ 𝑟, �̃� �̃�(𝒮) ≤ 1 − 𝑟, 

�̃��̃�(𝒮) ≤ 1 − 𝑟, 

 

 Definition 4.2. Suppose that 𝑓: (�̃�, �̃��̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃� , ℐ̃�̃��̃��̃�) is a mapping and 𝑟 ∈ 𝐼0. Then, 𝑓 is said 

to be:   

1. 𝒮𝒱𝒩ℐ -open iff 𝑓(𝒮)  is r-SVNIO in �̃�  for every ℰ ∈ 𝐼�̃� , �̃��̃�(𝒮) ≥ 𝑟 , �̃��̃�(𝒮) ≤ 1 − 𝑟  and 

�̃��̃�(𝒮) ≤ 1 − 𝑟, 

2. 𝒮𝒱𝒩ℐ-closed iff 𝑓(𝒮) is r-SVNIC in �̃� for every ℰ ∈ 𝐼�̃�, �̃��̃�(𝒮𝑐) ≥ 𝑟, �̃��̃�(𝒮𝑐) ≤ 1 − 𝑟 and 

�̃��̃�(𝒮𝑐) ≤ 1 − 𝑟.  

 

 Definition 4.3. Suppose that 𝑓: (�̃�, �̃��̃��̃��̃� → (�̃�, �̃� �̃��̃��̃�) is a mapping and 𝑟 ∈ 𝐼0. Then, 𝑓 is called:   

1. 𝒮𝒱𝒩-continuous iff 𝑓−1(𝒮) is r-SVNO in �̃� for every ℰ ∈ 𝐼�̃� , �̃� �̃�(𝒮) ≥ 𝑟 , �̃� �̃�(𝒮) ≤ 1 − 𝑟 

and �̃��̃�(𝒮) ≤ 1 − 𝑟, 

2. 𝒮𝒱𝒩𝒫-continuous iff 𝑓−1(𝒮) is r-SVNPO in �̃� for every ℰ ∈ 𝐼�̃�, �̃� �̃�(𝒮) ≥ 𝑟, �̃� �̃�(𝒮) ≤ 1 − 𝑟 

and �̃��̃�(𝒮) ≤ 1 − 𝑟.  

 

 Remark 4.4.   

1. 𝒮𝒱𝒩ℐ-continuous ⇒ 𝒮𝒱𝒩𝒫-continuous, 

2. 𝒮𝒱𝒩ℒ-continuous and 𝒮𝒱𝒩-continuous are independent.  

 

Example 4.5.  Suppose that �̃� = {𝑎, 𝑏}. Define ℰ1, ℰ2, ℰ3, 𝒞1, 𝒞2, 𝒞3 ∈ 𝐼
�̃� as follows:  

  

ℰ1 = 〈(0 ∙ 5, 0 ∙ 4), (0 ∙ 5, 0 ∙ 5), (0 ∙ 9, 0 ∙ 6)〉,   ℰ2 = 〈(0 ∙ 4, 0 ∙ 4), (0 ∙ 1, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1)〉, 

ℰ3 = 〈(0 ∙ 3, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1), (0 ∙ 1. 0 ∙ 4)〉,    𝒞1 = 〈(0 ∙ 4, 0 ∙ 5), (0 ∙ 5, 0 ∙ 5), (0 ∙ 6, 0 ∙ 9)〉, 

𝒞2 = 〈(0 ∙ 2, 0 ∙ 2), (0 ∙ 2, 0 ∙ 2), (0 ∙ 1. 0 ∙ 1)⟩,    𝒞3 = 〈(0 ∙ 1, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1), (0 ∙ 1. 0 ∙ 1)〉 . 

 

 Define �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�, �̃� �̃��̃��̃� ∶  𝐼�̃� → 𝐼 as follows:  
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�̃��̃�(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ1,          

       �̃� �̃�(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = 𝒞1,          

 

 

�̃��̃�(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ2,          

       �̃� �̃�(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = 𝒞2,          

 

 

�̃��̃�(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,       

 
1

2
, 𝑖𝑓  𝒮 = ℰ3,              

       �̃��̃�(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = 𝒞3,             

 

   

ℐ̃�̃�(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,   
1

2
, 𝑖𝑓  𝒮 = 𝒞1,           

 
2

3
, 𝑖𝑓  0 < 𝒮 < 𝒞1,    

          ℐ̃�̃�(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞2,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞2    

 

 

ℐ̃�̃�(𝒮) =

{
 
 

 
 
0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞3,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞3.    

 

 

 Define 𝑓: (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�)  as follows 𝑓(𝑎) = 𝑏  and 𝑓(𝑏) = 𝑎 . If �̃��̃�(𝒞1) ≥
1

2
, �̃��̃�(𝒞1) ≤

1 −
1

2
 and �̃��̃�(𝒞1) ≤ 1 −

1

2
. Then 𝑓−1(𝒞1) = 〈(0 ∙ 5, 0 ∙ 4), (0 ∙ 5, 0 ∙ 5), (0 ∙ 9, 0 ∙ 6)〉 is 

1

2
-SVNO in �̃�. 

Thus, 𝑓 is 𝒮𝒱𝒩-continuous. However, it is not 𝒮𝒱𝒩ℐ-continuous. 

 

Theorem 4.6. Let 𝑓: (�̃�, �̃��̃��̃��̃� ,�̃��̃��̃� ) → (�̃�, �̃� �̃��̃��̃�) be a mapping and 𝑟 ∈ 𝐼0 . Then the following are 

equivalent.   

1. 𝑓 is 𝒮𝒱𝒩ℐ-continuous. 

2. For any 𝑥𝑠,𝑡,𝑘 ∈ 𝒮𝒱𝒩𝒫(�̃�) , �̃��̃�(𝒮) ≥ 𝑟 , �̃��̃�(𝒮) ≤ 1 − 𝑟  and �̃��̃�(𝒮) ≤ 1 − 𝑟  containing 

𝑓(𝑥𝑠,𝑡,𝑘), there exists r-SVNIO set ℰ such that 𝑥𝑠.𝑡.𝑘 ∈ ℰ, 𝑓(ℰ) ≤ 𝒮. 

3. For any �̃� �̃�(𝒮𝑐) ≥ 𝑟, �̃� �̃�(𝒮𝑐) ≤ 1 − 𝑟 and �̃��̃�(𝒮𝑐) ≤ 1 − 𝑟, 𝑓−1(𝒮) is r-SVIC set. 

4. 𝐶�̃��̃��̃��̃�((𝑓
−1(𝒮))𝑟

⋆ , 𝑟) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(𝒮), 𝑟), for any 𝒮 ∈ 𝐼�̃�. 

5. 𝑓(𝐶�̃��̃��̃��̃�(ℰ𝑟
⋆, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(ℰ), 𝑟) for any and ℰ ∈ 𝐼�̃�.  

 

 Proof.   

    (1) ⇒ (2): For any 𝑥𝑠,𝑡,𝑘 ∈ 𝒮𝒱𝒩𝒫(�̃�) , �̃� �̃�(𝒮) ≥ 𝑟.  �̃� �̃�(𝒮) ≤ 1 − 𝑟  and �̃��̃�(𝒮) ≤ 1 − 𝑟 . By 

𝒮𝒱𝒩ℐ-continuity of 𝑓 we have ℰ = 𝑓−1(𝒮) is an r-SVNIO set and for any 𝜔 ∈ �̃�  

 

 𝑠 < �̃�𝑓−1(𝒮)(𝜔) = �̃�ℰ(𝜔),    𝑡 ≥ �̃�𝑓−1(𝒮)(𝜔) = �̃�ℰ(𝜔),    𝑘 ≥ �̃�𝑓−1(𝒮)(𝜔) = �̃�ℰ(𝜔). 
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 Hence, 𝑓(ℰ) ≤ 𝒮. 

 

    (2)⇒(3): Suppose that �̃��̃�(𝒮𝑐) ≥ 𝑟, �̃��̃�(𝒮𝑐) ≤ 1 − 𝑟 , �̃��̃�(𝒮𝑐) ≤ 1 − 𝑟 and 𝑥𝑠.𝑡.𝑘 ∈ 𝑓
−1(1 − 𝓈), by 

(2). There exists r-SVNIO set ℰ ∈ 𝐼�̃� and 𝑥𝑠,𝑡,𝑘 ∈ ℰ such that 𝑓(ℰ) ≤ 1 − 𝒮. Hence, for any 𝜔 ∈ �̃�  

 

𝑠 < �̃�ℰ(𝜔) ≤ �̃�𝑖𝑛𝑡
�̃��̃�
(ℰ𝑟
⋆,𝑟)(𝜔) ≤ �̃�𝑖𝑛𝑡

�̃��̃�
((𝑓−1(𝒮𝑐))𝑟

⋆ ,𝑟)(𝜔), 

𝑡 ≥ �̃�ℰ(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
(ℰ𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((𝑓−1(𝒮𝑐))𝑟

⋆ ,𝑟)(𝜔), 

𝑘 ≥ �̃�ℰ(𝜔) ≥ �̃�𝑖𝑛𝑡
�̃��̃�
(ℰ𝑟
⋆,𝑟)(𝜔) ≥ �̃�𝑖𝑛𝑡

�̃��̃�
((𝑓−1(𝒮𝑐))𝑟

⋆ ,𝑟)(𝜔). 

 Hence 𝑓−1(𝒮𝑐) ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�((𝑓
−1(𝒮𝑐))𝑟

⋆ , 𝑟) . Then 𝑓−1(𝒮𝑐) = (𝑓−1(𝒮))𝑐  is r-SVNIO set in �̃� . Thus, 

𝑓−1(𝒮) is r-SVNIC set in �̃�. 

 

    (3)⇒(4): For any 𝒮 ∈ 𝐼�̃�  and 𝑟 ∈ 𝐼0 , since �̃� �̃�((𝐶�̃��̃�(𝒮, 𝑟))
𝑐) ≥ 𝑟 , �̃� �̃�((𝐶�̃��̃�(𝒮, 𝑟))

𝑐) ≤ 1 − 𝑟  and 

�̃��̃�((𝐶�̃��̃�(𝒮, 𝑟))
𝑐) ≤ 1 − 𝑟, by (3), we have 𝑓−1(𝐶�̃��̃��̃��̃�(𝒮, 𝑟)) is r-SVNIC set. Hence,  

𝑓−1(𝐶�̃��̃��̃��̃�(𝒮, 𝑟)) ≥ 𝐶�̃��̃��̃��̃�((𝑓
−1 (𝐶�̃��̃��̃��̃�(𝒮, 𝑟)))𝑟

⋆ , 𝑟) ≥ 𝐶�̃��̃��̃��̃�((𝑓
−1(𝒮, 𝑟))𝑟

⋆ , 𝑟), 

 

    (4)⇒(5): For any ℰ ∈ 𝐼�̃� and 𝑟 ∈ 𝐼0. Put 𝑓(ℰ) = 𝒮. By (4), we have,  

 

𝐶�̃��̃��̃��̃�(ℰ𝑟
⋆, 𝑟) ≤ 𝐶�̃��̃��̃��̃�((𝑓

−1(𝑓(ℰ)))𝑟
⋆ , 𝑟) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(𝑓(ℰ), 𝑟)). 

 

 It implies 𝑓(𝐶�̃��̃��̃��̃�(ℰ𝑟
⋆, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(ℰ), 𝑟). 

 

    (5)⇒(1): Let �̃� �̃�(ℰ) ≥ 𝑟, �̃� �̃�(ℰ) ≤ 1 − 𝑟 and �̃��̃�(ℰ) ≤ 1 − 𝑟. Then by (5) and Theorem 2.14(3), we 

have,  

𝑓(𝐶�̃��̃��̃��̃�((𝑓
−1(ℰ𝑐))𝑟

⋆ , 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(𝑓
−1(ℰ𝑐)), 𝑟) ≤ 𝐶�̃��̃��̃��̃�(ℰ

𝑐 , 𝑟) = ℰ𝑐 . 

 

 Therefore, 𝐶�̃��̃��̃��̃�((𝑓
−1(ℰ𝑐))𝑟

⋆ , 𝑟) ≤ 𝑓−1(ℰ𝑐) . This show that 𝑓−1(ℰ)  is r-SVNIO set. Thus, 

𝒮𝒱𝒩ℐ-continuous.  

 

Theorem 4.7. Suppose that 𝑓: (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�) is 𝒮𝒱𝒩ℐ-continuous for all 𝒮 ∈ 𝐼�̃�.  ℰ ∈ 𝐼�̃� 

and 𝑟 ∈ 𝐼0. Then the following are holds:   

1. (𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓
−1(𝒮), 𝑟))𝑟

⋆ ≤ 𝑓−1(𝒮𝑟
⋆) , for every [r-single valued neutrosophic ⋆-dense-in-itself 

𝒮 ≤ 𝒮𝑟
⋆]. 

2. 𝑓(𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ, 𝑟))𝑟
⋆ ≤ (𝑓(ℰ))𝑟

⋆ , for every [r-single valued neutrosophic ⋆-prefect (ℰ𝑟
⋆ = ℰ)].  

 

 Proof.   
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1. For every 𝒮 ∈ 𝐼�̃�  by Theorem 2.14(3), we obtain 𝐶�̃��̃��̃��̃�(𝒮𝑟
⋆. 𝑟) = 𝒮𝑟

⋆ , this implies that, 

�̃� �̃�((𝒮𝑟
⋆)𝑐) ≥ 𝑟, �̃��̃�((𝒮𝑟

⋆)𝑐) ≥ 𝑟 and �̃��̃�((𝒮𝑟
⋆)𝑐) ≥ 𝑟. Then by Theorem 4.6(3), we have 𝑓−1(𝒮𝑟

⋆) 

is r-SVNIC set in �̃� . Thus, by using Proposition 3.5(8), we have 𝑓−1(𝒮𝑟
⋆) ≥

(𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓
−1(𝒮𝑟

⋆). 𝑟))𝑟
⋆. Hence,  

 

𝑓−1(𝒮𝑟
⋆) ≥ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓

−1(𝒮𝑟
⋆), 𝑟))𝑟

⋆ ≥ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓
−1(𝒮), 𝑟))𝑟

⋆. 

  

2. For every ℰ ∈ 𝐼�̃� and 𝑟 ∈ 𝐼0, Put 𝒮 = 𝑓(ℰ) from (2). Then  

 

𝑓−1((𝑓(ℰ))𝑟
⋆) ≥ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓

−1(𝑓(ℰ)), 𝑟))𝑟
⋆ ≥ (𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ, 𝑟))𝑟

⋆. 

 

     It implies 𝑓(𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ, 𝑟))𝑟
⋆ ≤ (𝑓(ℰ))𝑟

⋆.  

 

 Theorem 4.8. Suppose that 𝑓: (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�) is a 𝒮𝒱𝒩ℐ-continuous for each 𝑟 ∈ 𝐼0 . 

Then,   

1. 𝑓(𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�⋆
⋆ (𝒮, 𝑟), 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(𝒮), 𝑟), for each r-SVNIO 𝒮 ∈ 𝐼�̃�. 

2. 𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�
⋆ (𝑓−1(ℰ), 𝑟). 𝑟) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(ℰ, 𝑟)) , for each [r-r-single valued neutrosophic 

⋆-dense-in-itself ℰ ∈ 𝐼�̃�].  

 

 Proof.   

1. LeT 𝒮 ∈ 𝐼�̃�  be a r-SVNPO. Then 𝒮 ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟) . Hence, by Theorem 4.6(5), we 

obtain  

𝑓 (𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�
⋆ (𝒮, 𝑟), 𝑟))  ≤ 𝑓(𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�

⋆ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟), 𝑟), . 𝑟)) 

               ≤ 𝑓(𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�
⋆ (𝒮𝑟

⋆, 𝑟), 𝑟)) 

                      ≤ 𝑓(𝐶�̃��̃��̃��̃�(𝒮𝑟
⋆, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(𝒮), 𝑟), 

 

1. Let ℰ ∈ 𝐼�̃� be r-r-single valued neutrosophic ⋆-dense-in-itself. Then ℰ ≤ ℰ𝑟
⋆. By Theorem 

4.6(4), we obtain,  

𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�
⋆ (𝑓−1(ℰ), 𝑟), 𝑟)  ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝑓

−1(ℰ), 𝑟), 𝑟) 

                              ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�(𝑓
−1(ℰ𝑟

⋆, 𝑟), 𝑟), 𝑟) 

                                       ≤ 𝐶�̃��̃��̃��̃�(𝑓
−1(ℰ𝑟

⋆, 𝑟), 𝑟) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(ℰ, 𝑟)). 

 

Theorem 4.9. A mapping 𝑓: (�̃�, �̃��̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�, ℐ̃�̃��̃��̃�) is 𝒮𝒱𝒩ℐ-open iff for every 𝒮 ∈ 𝐼�̃� and for 

each �̃��̃�(ℰ) ≥ 𝑟 , �̃��̃�(ℰ) ≤ 1 − 𝑟  and �̃��̃�(ℰ) ≤ 1 − 𝑟  such that 𝑓−1(𝒮) ≤ ℰ , there exists 𝒟 ∈ 𝐼�̃�  is 

r-SVNIC set containing 𝒮 such that 𝑓−1(𝒟) ≤ ℰ. 

 

Proof. Obvious. 
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Theorem 4.10. If 𝑓: (�̃�, �̃��̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃� , ℐ̃�̃��̃��̃�) is 𝒮𝒱𝒩ℐ -open, then the following properties are 

holds:   

1. 𝑓−1(𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�
⋆ (𝒮, 𝑟). 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓

−1(𝒮), 𝑟) for all�̃� �̃�(𝒮) ≥ 𝑟.  �̃� �̃�(𝒮) ≤ 1 − 𝑟 and �̃��̃�(𝒮) ≤

1 − 𝑟. 

2. 𝑓−1(𝐶𝑙
�̃��̃��̃��̃�
⋆ (ℰ, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓

−1(ℰ), 𝑟) for all �̃� �̃�(ℰ) ≥ 𝑟, �̃� �̃�(ℰ) ≤ 1 − 𝑟 and �̃� �̃�(ℰ) ≤ 1 − 𝑟.  

 

  Proof.   

1. Since,  

�̃��̃�((𝐶�̃��̃��̃��̃�(𝑓
−1(𝒮), 𝑟))𝑐) ≥ 𝑟, �̃��̃�((𝐶�̃��̃��̃��̃�(𝑓

−1(𝒮), 𝑟))𝑐) ≤ 1 − 𝑟, �̃��̃�((𝐶�̃��̃��̃��̃�(𝑓
−1(𝒮), 𝑟))𝑐) ≤ 1 − 𝑟 

for each 𝒮 ∈ 𝐼�̃�. By Theorem 4.9, there exists 𝒟 ∈ 𝐼�̃� is r-SVNIC set containing 𝒮 such that 

𝑓−1(𝒟) ≤ 𝐶�̃��̃��̃��̃�(𝑓
−1(𝒮). 𝑟). Since 𝒟𝑐  is r-SVNIO set, 𝑓−1(𝒟𝑐) ≤ 𝑓−1(𝑖𝑛𝑡�̃��̃��̃��̃�((𝒟

𝑐)𝑟
⋆ , 𝑟), we 

obtain, 

  

(𝑓−1(𝒟))𝑐           ≤ 𝑓−1(𝑖𝑛𝑡�̃��̃��̃��̃�((𝒟
𝑐)𝑟
⋆ , 𝑟) ≤ 𝑓−1((𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�

⋆ (𝒟𝑐)𝑟
⋆ , 𝑟)

≤ 𝑓−1 (𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶𝑙�̃��̃��̃��̃�
⋆ (𝐶�̃��̃��̃��̃�(𝒟

𝑐 , 𝑟), 𝑟), 𝑟))   

        ≤ (𝑓−1(𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�
⋆ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝒟, 𝑟), 𝑟), 𝑟)))

𝑐. 

 Since 𝒮 ≤ 𝒟, we obtain,  

 

𝑓−1 (𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�
⋆ (𝒮, 𝑟), 𝑟)) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�

⋆ (𝑖𝑛𝑡�̃��̃��̃��̃�(𝒟, 𝑟), 𝑟), 𝑟)) 

                                            ≤ 𝑓−1(𝒟) ≤ 𝐶�̃��̃��̃��̃�(𝑓
−1(𝒮), 𝑟). 

 

 Hence, 𝑓−1(𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�
⋆ (𝒮, 𝑟), 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓

−1(𝒮), 𝑟). 

 

2. For each �̃� �̃�(ℰ) ≥ 𝑟, �̃� �̃�(ℰ) ≤ 1 − 𝑟 and �̃��̃�(ℰ) ≤ 1 − 𝑟. By (1), we have  

 

𝑓−1(𝐶𝑙
�̃��̃��̃��̃�
⋆ (ℰ, 𝑟)) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(ℰ, 𝑟) ≤ 𝑓−1 (𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ, 𝑟), 𝑟)) 

                                   ≤ 𝑓−1 (𝐶�̃��̃��̃��̃�(𝑖𝑛𝑡�̃��̃��̃��̃�
⋆ (ℰ, 𝑟), 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓

−1(ℰ), 𝑟).  

 

Theorem 4.11 below, is similarly proved as Theorem 4.10. 

 

Theorem 4.11. If 𝑓: (�̃�, �̃��̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃� , ℐ̃�̃��̃��̃�) is 𝒮𝒱𝒩ℐ-closed, then the following properties are 

holds:   

1. 𝑓−1(𝑖𝑛𝑡�̃��̃��̃��̃�(𝐶�̃��̃��̃��̃�
⋆ (𝒮, 𝑟). 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓

−1(𝒮), 𝑟) , for each �̃� �̃�(𝒮) ≥ 𝑟 , �̃� �̃�(𝒮) ≤ 1 − 𝑟  and 

�̃��̃�(𝒮) ≤ 1 − 𝑟. 

2. 𝑓−1(𝑖𝑛𝑡
�̃��̃��̃��̃�
⋆ (ℰ, 𝑟)) ≤ 𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓

−1(ℰ), 𝑟), for each �̃� �̃�(ℰ𝐶) ≥ 𝑟, �̃� �̃�(ℰ𝐶) ≤ 1 − 𝑟 and �̃��̃�(ℰ𝐶) ≤

1 − 𝑟.  
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 Theorem 4.12. The following hold for the mappings 𝑓: (�̃�, �̃�1
�̃��̃��̃�

, ℐ̃1
�̃��̃��̃�

) → (�̃�, �̃�2
�̃��̃��̃�

, ℐ̃2
�̃��̃��̃�

)  and 

𝑔: (�̃�, �̃�2
�̃��̃��̃�

, ℐ̃2
�̃��̃��̃�

) → (𝜒, �̃�3
�̃��̃��̃�

, ℐ̃3
�̃��̃��̃�

);   

1. 𝑔 ∘ 𝑓 is 𝒮𝒱𝒩ℐ-continuous if 𝑓 is 𝒮𝒱𝒩ℐ-continuous and 𝑔 is 𝒮𝒱𝒩-continuous, 

2. 𝑔 ∘ 𝑓 is 𝒮𝒱𝒩𝒫-continuous if 𝑓 is 𝒮𝒱𝒩𝒫-continuous and 𝑔 is 𝒮𝒱𝒩ℐ-continuous, 

3. 𝑔 ∘ 𝑓  is 𝒮𝒱𝒩ℐ -open if 𝑓  and 𝑔 is 𝒮𝒱𝒩ℐ-open, 𝑓  is surjective and 𝑔(𝒮𝑟
⋆) ≤ (𝑔(ℰ))𝑟

⋆  for 

each 𝒮 ≤ ℰ. 

  

 Proof. Straightforward. 

 

Remark 4.13. The composition of two 𝒮𝒱𝒩ℐ -continuous mappings need not to be a 

𝒮𝒱𝒩ℐ-continuous. 

 

Example 4.14.  Suppose that �̃� = {𝑎, 𝑏}. Define ℰ1, ℰ2, ℰ3, 𝒞1, 𝒞2, 𝒞3 ∈ 𝐼
�̃� as follows:  

  

ℰ1 = 〈(0 ∙ 4, 0 ∙ 4), (0 ∙ 4, 0 ∙ 4), (0 ∙ 4, 0 ∙ 4)〉,   ℰ2 = 〈(0 ∙ 3, 0 ∙ 3), (0 ∙ 3, 0 ∙ 3), (0 ∙ 3, 0 ∙ 3)〉, 

ℰ3 = 〈(0 ∙ 2, 0 ∙ 2), (0 ∙ 2, 0 ∙ 2), (0 ∙ 2. 0 ∙ 2)〉,    𝒞1 = 〈(0 ∙ 2, 0 ∙ 2), (0 ∙ 2, 0 ∙ 2), (0 ∙ 2, 0 ∙ 2)〉, 

𝒞2 = 〈(0 ∙ 1, 0 ∙ 1), (0 ∙ 1, 0 ∙ 1), (0 ∙ 1. 0 ∙ 1)⟩,   

Define �̃�1
�̃��̃��̃�

, �̃�2
�̃��̃��̃�

, �̃�3
�̃��̃��̃�

, ℐ̃1
�̃��̃��̃�

, ℐ̃̃2
�̃��̃��̃�

: 𝐼�̃� → 𝐼 as follows:  

 

�̃�1
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ1,          

       �̃�2
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ2,             

 

 

�̃�1
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ1,             

       �̃�2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 =, ℰ2        

 

 

�̃�1
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,       

 
1

2
, 𝑖𝑓  𝒮 = ℰ1,              

       �̃�2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ2,             

 

 

�̃�3
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ3,              

       �̃�2
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

1, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ2,             

 

 

�̃�3
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ3,              

       �̃�2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 =, ℰ2        
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�̃�3
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,       

 
1

2
, 𝑖𝑓  𝒮 = ℰ3,              

       �̃�2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,      

0, 𝑖𝑓  𝒮 = 〈1,1,0〉,      

 
1

2
, 𝑖𝑓  𝒮 = ℰ2,             

 

 

 

ℐ̃1
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,   
1

2
, 𝑖𝑓  𝒮 = 𝒞1,           

 
2

3
, 𝑖𝑓  0 < 𝒮 < 𝒞1,    

       ℐ̃̃2
�̃�
(𝒮) = {

1, 𝑖𝑓  𝒮 = 〈0,1,1〉,   
1

2
, 𝑖𝑓  𝒮 = 𝒞1,           

 
2

3
, 𝑖𝑓  0 < 𝒮 < 𝒞2,    

 

 

ℐ̃1
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞2,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞1    

       ℐ̃2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞2,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞2    

 

 

 

ℐ̃1
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞3,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞1.    

       ℐ̃2
�̃�
(𝒮) = {

0, 𝑖𝑓  𝒮 = 〈0,1,1〉,    
1

2
, 𝑖𝑓  𝒮 = 𝒞3,           

 
1

4
, 𝑖𝑓  0 < 𝒮 < 𝒞2.    

 

 

The identity mappings 𝑖𝑑𝑋: (𝑋, �̃�1
�̃��̃��̃�

, ℐ̃̃1
�̃��̃��̃�

) → (𝑌, �̃�2
�̃��̃��̃�

)   and 𝑖𝑑𝑋: (𝑌, �̃�2
�̃��̃��̃�

, ℐ̃̃2
�̃��̃��̃�

) → (𝑍, �̃�3
�̃��̃��̃�

)  are 

𝒮𝒱𝒩ℐ -continuous. But the identity mapping 𝑖𝑑𝑋: (𝑋, �̃�1
�̃��̃��̃�

, ℐ̃̃1
�̃��̃��̃�

) → (𝑍, �̃�3
�̃��̃��̃�

)  is not 

𝒮𝒱𝒩ℐ -continuous because, �̃�3
�̃�
(ℰ3) ≥

1

2
, �̃�3

�̃�
(ℰ3) ≤ 1 −

1

2
 , �̃�1

�̃�
(ℰ3) ≤ 1 −

1

2
 and (ℰ3)1

2

∗ = 〈0,1,1〉  and 

(ℰ3)1
2

∗ ≰ 𝑖𝑛𝑡�̃��̃��̃��̃� ((ℰ3)1
2

∗,
1

2
). 

 

       Propositions (4.13) and (4.14) are similarly proved from Theorems (4.6) and (4.8), 

respectively. 

 

Proposition 4.13. Let 𝑓: (�̃�, �̃��̃��̃��̃� , ℐ̃�̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃�) be a mapping. Then, following statements are 

equivalent.   

    1.  𝑓 is 𝒮𝒱𝒩ℐ-continuous. 

    2.  𝑓−1(𝒮) is r-SVNIC for each �̃� �̃�(𝒮𝑐) ≥ 𝑟, �̃� �̃�(𝒮𝑐) ≤ 1 − 𝑟 and �̃��̃�(𝒮𝑐) ≤ 1 − 𝑟, 

    3.  𝑓(ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(𝒮), 𝑟), for each 𝑟 ∈ 𝐼0 and 𝒮 ∈ 𝐼�̃�, 

    4.  ℐ𝒞�̃��̃��̃��̃�(𝑓
−1(ℰ, 𝑟)) ≤ 𝑓−1(𝐶�̃��̃��̃��̃�(ℰ, 𝑟)), for each 𝑟 ∈ 𝐼0 and ℰ ∈ 𝐼�̃�, 

    5.  𝑓−1(𝑖𝑛𝑡�̃��̃��̃��̃�(ℰ, 𝑟)) ≤ ℐ𝑖𝑛𝑡�̃��̃��̃��̃�(𝑓
−1(ℰ. 𝑟)), for each 𝑟 ∈ 𝐼0 and ℰ ∈ 𝐼�̃�.  

 

 Proof. Obvious. 
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Proposition 4.14. Let 𝑓: (�̃�, �̃��̃��̃��̃�) → (�̃�, �̃� �̃��̃��̃� , 𝐼�̃��̃��̃�) be a mapping. Then, the following statements are 

hold:   

    1.  𝑓 is called 𝒮𝒱𝒩ℐ-closed. 

    2.  𝑓(ℐ𝒞�̃��̃��̃��̃�(𝒮, 𝑟)) ≤ 𝐶�̃��̃��̃��̃�(𝑓(𝒮), 𝑟), for each 𝑟 ∈ 𝐼0 and 𝒮 ∈ 𝐼�̃�, 

    3.  for any 𝒮 ∈ 𝐼�̃�  and �̃��̃�(ℰ) ≥ 𝑟 , �̃��̃�(ℰ) ≤ 1 − 𝑟  and �̃� �̃�(ℰ) ≤ 1 − 𝑟  such that 𝑓−1(𝒮) ≤ ℰ , 

there exists a r-SVNIO set 𝒟 ∈ 𝐼�̃� with 𝒮 ≤ 𝒟 such that 𝑓−1(𝒟) ≤ ℰ.  

 

 Proof. Obvious. 

6. Conclusions  

In this paper, the author has made a study of the r-single-valued neutrosophic ideal open 

(r-SVNIO), the idea of r-single-valued neutrosophic 𝛽 -open (r-SVN𝜷O) and r-single-valued 

neutrosophic pre-open sets (r-SVNPO) in the sense of �̆�ostak, which are different from the study 

taken so far and obtained some of their basic properties. Next, the concepts of a single-valued 

neutrosophic continuous (resp. single-valued neutrosophic ideal continuous, single-valued 

neutrosophic ℐ -open, single-valued neutrosophic ℐ -closed, single-valued neutrosophic pre 

continuous) mappings were introduced and studied and too obtained new decompositions of 

𝒮𝒱𝒩-continuous in 𝒮𝒱𝒩ℐ𝒯𝒮 in �̆�ostak Sense. 

. 

Discussion for Further Works: 

The theory can be extended in the following natural ways. One may study the properties of 

single-valued neutrosophic metric topological spaces using the concept of basis defined in this 

paper; 

 

Funding: This research received no external funding.  

Acknowledgments: The authors would like to thank Deanship of Scientific Research at Majmaah University for 

supporting this work.  

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Kuratowski,  K. Topologies I, Warszawa.  

2. Vaidyanathaswamy, R. The localization theory in set-topology. Proc. Indian Acad. Sci. 1944, vol. 20, pp. 

51-61.  

3. Sarkar, D. Fuzzy ideal theory fuzzy local function and generated fuzzy topology. Fuzzy Sets and Systems. 

1997, vol. 87,  pp. 117-123.  

4. S̆ostak, A. P.  On a fuzzy topological structure. Suppl. Rend. Circ. Matm. Palerms Ser.II. 1985, vol. 11,  pp. 

89-103.  

5. �̆�ostak, A. P. Coreflexivity in the categories of fuzzy topology, In: Continuous functions on topological 

spaces. Latvian Univ. Publ., Riga, Latvia, 1986,  pp. 157-165.  

6. �̆�ostak, A. On compactness and connectedness degrees of fuzzy sets in fuzzy topological space, In: General 

topology and its relations to Modern Analysis and Algebra (Proc. Sixth Prague Top. 

Sump. 1986), Ed. Z. Frolik, 519-532 (Heldermann Verlag, Berlin).  

7. �̆�ostak, A. P. On some modifications of fuzzy topologies. Mathematicki Vesnik. 1989, Volume 41, pp. 51-64.  

8. Saber, Y. M.; Abdel-Sattar, M. A. Ideals on fuzzy topological spaces. Applied Mathematical Sciences, 2014, 

vol.  8,  pp. 1667-1691.  



Neutrosophic Sets and Systems, Vol. 38, 2020     162  

 

 

Fahad Alsharari, Decomposition of Single-Valued Neutrosophic Ideal Continuity Via Fuzzy Idealization     

 

9. Abdel-Sattar, M. A.; Saber, Y. M. A study of 𝐿- smooth ideals in (𝐿,⨀) −smooth topological spaces. 

International Mathematical Forum.  2014, vol. 9  no. 10,  pp. 483 – 498. 

10. Zahran, A. M.; Abd El-baki S. A.; Saber Y. M. Decomposition of fuzzy ideal continuity via fuzzy 

idealization. International Journal of Fuzzy Logic and Intelligent Systems. 2009, vol. 9, no. 2.  pp. 83-93. 

11. Abd El-baki S. A.; Saber Y. M. Fuzzy extremally disconnected ideal topological spaces. International 

Journal of Fuzzy Logic and Intelligent Systems. 2010, vol. 10, no. 1, pp. 1-6. 

12. Saber, Y. M.; Alsharari F. Generalized fuzzy ideal closed sets on fuzzy topological spaces in �̆�ostak sense. 

International Journal of Fuzzy Logic and Intelligent Systems.  2018, vol.  18, pp. 161-166. 

13. Alsharari, F.; Saber, Y. M. 𝒢Θ𝜏𝑖
⋆𝜏𝑗-Fuzzy closure operator. New Mathematics and Natural Computation.  

2020, vol. 16,  pp. 123-141. 

14. Smarandache, F. Neutrosophy, Neutrisophic Property, Sets, and Logic. American Research Press: 

Rehoboth, DE, US. 1998. 

15. Das, F.; Tripathy, B. Neutrosophic Multiset Topological Space. Neutrosophic Sets and Systems. 2020, vol. 35, pp. 

142-152.  

16. Fatimah M.; Sarah W. Generalized b Closed Sets and Generalized b Open Sets in Fuzzy Neutrosophic bi-Topological 

Spaces, Neutrosophic Sets and Systems. 2020, vol. 35, pp. 188-197.  

17. Riaz, M.; Smarandache, F.; Karaaslan, F;. Hashmi, M.; Nawaz, I. Neutrosophic Soft Rough Topology and its 

Applications to Multi-Criteria Decision-Making. Neutrosophic Sets and Systems. 2020, vol. 35, pp.198-219. 

18. Porselvi, K.; Elavarasan, B.; Smarandache F.; Jun, Y. B.  Neutrosophic N-bi-ideals in semigroups. Neutrosophic Sets 

and Systems,. 2020, vol. 35,  pp. 422-434. 

19. Singh, N.;  Chakraborty, A.; Biswas, S. B.; Majumdar, M. Impact of Social Media in Banking Sector under 

Triangular Neutrosophic Arena Using MCGDM Technique. Neutrosophic Sets and Systems. 2020, vol. 35, 

pp.153-176. 

20. Abdel-Basst, M., Mohamed, R., & Elhoseny, M. (2020). <? covid19?> A model for the effective COVID-19 

identification in uncertainty environment using primary symptoms and CT scans. Health Informatics 

Journal, 1460458220952918. 

21. Abdel-Basset, M.; Mohamed, R.; Abd El-Nasser, H.; Gamal, A.; Smarandache, F. Solving the supply chain 

problem using the best-worst method based on a novel Plithogenic model. Optimization Theory Based on 

Neutrosophic and Plithogenic Sets. 2020, (pp. 1-19). Academic Press. 

22. Abdel-Basst, M., Mohamed, R., & Elhoseny, M. A novel framework to evaluate innovation value 

proposition for smart product-service systems. Environmental Technology & Innovation. 2020, vol. 20, 

101036. 

23. Abdel-Basset, M., Gamal, A., Chakrabortty, R. K., & Ryan, M. A new hybrid multi-criteria decision-making 

approach for location selection of sustainable offshore wind energy stations: A case study. Journal of 

Cleaner Production, 280, 124462. 

24. Salama, A. A.; Broumi, S.; Smarandache, F. Some types of neutrosophic crisp sets and neutrosophic crisp 

relations. I. J. Inf. Eng. Electron. Bus. 2014,  

Available online: http://fs.unm.edu/Neutro-SomeTypeNeutrosophicCrisp.pdf (accessed on 10 February 2019). 

25. Salama, A. A.; Smarandache, F. Neutrosophic Crisp Set Theory. The Educational Publisher Columbus: 

Columbus, OH, USA, 2015. 

26. Hur, K.; Lim, P.K.; Lee, J.G.; Kim, J. The category of neutrosophic crisp sets. Ann. Fuzzy Math. Inform. 

2017, vol.  14, pp. 43-54. 

27. Hur, K.; Lim, P.K.; Lee, J.G.; Kim, J. The category of neutrosophic sets. Neutrosophic Sets and Syst. 2016, 

vol.  14, 12-20. 

28. Salama, A.A.; Alblowi, S.A. Neutrosophic set and neutrosophic topological spaces. IOSR J. Math. 2012, vol.  

3,  pp. 31-35. 

29. Wang, H.; Smarandache, F.; Zhang, Y.Q.; Sunderraman, R. Single valued neutrosophic sets. Multispace 

Multistruct. 2010, vol.  4,  pp. 410-413. 

30. Saber, Y. M.; Alsharari, F.; Smarandache, F. On Single-Valued Neutrosophic Ideals in �̆�ostak Sense. 

Symmetry.  2020, vol. 12,, 194. 



Neutrosophic Sets and Systems, Vol. 38, 2020     163  

 

 

Fahad Alsharari, Decomposition of Single-Valued Neutrosophic Ideal Continuity Via Fuzzy Idealization     

 

31. Saber Y. M.; Alsharari, F.; Smarandache, F.; Abdel-Sattar M. Connectedness and Stratification of 

Single-Valued Neutrosophic Topological Spaces. Symmetry.  2020, vol. 12, 1464. 

32. Zahran, A. M.; Abbas S. E.; Abd El-baki S. A.; Saber Y.M. Decomposition of fuzzy continuity and fuzzy deal 

continuity via fuzzy idealization. Chaos Solitons and Fractals. 2009, vol. 42, pp. 3064-3077. 

33. Smarandache, F. A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic Set, 

Neutrosophic Probability and Statistics. 6th ed.; Info Learn Quest: Ann Arbor, MI, USA, 2007. 

34. Ye, J. A multicriteria decision-making method using aggregation operators for simplified neutrosophic 

sets. J. Intell. Fuzzy Syst. 2014, vol.  26, pp. 2450-2466. 

35. Yang, H.L.; Guo, Z.L.; Liao, X. On single valued neutrosophic relations. J. Intell. Fuzzy Syst. 2016, vol. 30, 

pp. 1045-1056. 

36. El-Gayyar, M. Smooth Neutrosophic Topological Spaces. Neutrosophic Sets Syst. 2016, vol. 65, pp. 65-72. 

 

 

 

 

Received: June 5, 2020.  Accepted: Nov, 22, 2020 

 


	Decomposition of Single-Valued Neutrosophic Ideal Continuity via Fuzzy Idealization
	Recommended Citation

	tmp.1608310825.pdf.KiBac

