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Abstract:- The aim of this paper is to introduce and develop a new class of sets namely quadripartitioned 

neutrosophic vague generalized pre-closed sets in quadripartitioned neutrosophic vague topological space. 

Further we have analysed the properties of quadripartitioned  neutrosophic vague generalized pre-open sets. 

Also some applications namely quadripartitioned neutrosophic vague T1/2 space and quadripartitioned 

neutrosophic vague pT1/2 space and quadripartitioned neutrosophic vague gpT1/2 space are introduced. 
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Introduction:  

Fuzzy sets which allows the elements to have a degrees of membership in the set and it was introduced by 

Zadeh [30] in 1965. The degrees of membership lies in the real unit interval [0, 1]. Intuitionstic fuzzy set (IFS) 

allows both membership and non membership to the elements and this was introduced by Atanassov [4] in 1983. 

In the year 2005, Smarandache [27] extended the concept of intuitionistic fuzzy set by introducing the notion of 

neutrosophic set (NS). Later on, many researchers use NS in their theoretical and practical research. As an 

extension of fuzzy set theory in 1993, the theory of vague sets was first proposed by Gau and Buehre[9]. 

Shawkat Alkhazaleh [26] in 2015 introduced the concept of neutrosophic vague set as a combination of 

neutrosophic set and vague set. Neutrosophic vague theory is an effective tool to process incomplete, 

indeterminate and inconsistent information. In the year 2016, Chatterjee et. al. [5] grounded the idea of 

quadripartitioned neutrosophic set and defined several similarity measures between two quadripartitioned 

neutrosophic sets. Suman Das, Rakhal Das, and Carlos Granados[28] introduced the concept of Topology on 

Quadripartitioned Neutrosophic Sets. The idea of neutrosophic topological space (NTS) was presented by 

Salama and Alblowi [24] in the year 2012. Salama and Alblowi [25] also introduced Generalized neutrosophic 

set and generalized neutrosophic topological space.  The neutrosophic semi-open mappings are studied by 

Arokiarani et. al. [3]. Afterwards, Iswaraya and Bageerathi [10] studied the concept of neutrosophic semi-open 

sets and neutrosophic semi-closed sets. Pushpalatha and Nandhini [20] grounded the idea of neutrosophic 

generalized closed sets in NTSs. The notion of neutrosophic b-open sets in NTSs was presented by Ebenanjar et 

al. [8]. Rao and Srinivasa [23] grounded the concept of pre open set and pre closed set via neutrosophic 

topological spaces. Maheswari, C., Sathyabama, M., & Chandrasekar, S [17] introduced by Neutrosophic 

generalized 𝑏-closed sets in neutrosophic topological spaces. Thereafter, Mohammed Ali Jaffer and Ramesh 

[19] studied the concept of neutrosophic generalized pre-regular closed sets. The generalized neutrosophic 𝑏-

open sets in NTSs was introduced by Das and Pramanik [6]. T. Madhumathi and F.Nirmala Irudayam [16] 
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introduced the idea of neutrosophic pre-open set in simple extended neutrosophic topology. A.Mary Margaret 

and M.Trinita Pricilla[18] introduced the concept of neutrosophic vague generalized pre-closed sets in 

neutrosophic vague topological spaces. 

In this paper we introduce the concept of quadripartitioned neutrosophic vague generalized pre-closed sets and 

quadripartitioned neutrosophic vague generalized pre-open sets and their properties are obtained. Also its 

relationship with other existing sets are compared and discussed with examples. 

2. Preliminaries  

2.1 Definition[24] 

Let U be a universe. A Neutrosophic set A on U can be defined as follows: 

𝐴 =  {< 𝑥, 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥) >: 𝑥 ∈ 𝑋} 

Where 𝑇𝐴  , 𝐼𝐴, 𝐹𝐴: 𝑈 → [0,1] and  0 ≤ 𝑇𝐴(𝑥) + 𝐼𝐴(𝑥) + 𝐹𝐴 (𝑥) ≤ 3 

Here,𝑇𝐴(𝑥) is the degree of membership,  𝐼𝐴(𝑥) is the degree of inderminancy and 𝐹𝐴(𝑥) is the degree of non-

membership. 

 

2.2 Definition[5] 

Let U be a universe. A Quadripartitioned neutrosophic set A with independent neutrosophic components on U is 

an object of the form  

𝐴 =  {< 𝑥, 𝑇𝐴(𝑥), 𝐶𝐴(𝑥), 𝑈𝐴(𝑥), 𝐹𝐴(𝑥) >: 𝑥 ∈ 𝑋} 

and 0 ≤ 𝑇𝐴(𝑥) + 𝐶𝐴(𝑥) + 𝑈𝐴(𝑥) + 𝐹𝐴 (𝑥) ≤ 4 

Here,𝑇𝐴(𝑥) is the truth membership,  𝐶𝐴(𝑥) is contradiction membership,𝑈𝐴(𝑥) is ignorance membership and 

𝐹𝐴(𝑥) is the false membership. 

2.3 Definition[9]   

A vague set V in a universe of discourse U is characterized by a true membership function tv , and a 

false membership function fv, as follows: tv : U → [0, 1],  fv: U → [0, 1], and tv+fv ≤ 1, where tv (x) is a lower 

bound on the grade of membership of x derived from the evidence for x, and fv (x) is a lower bound on the grade 

of membership of the negation of x derived from the evidence against x.  The vague set A is written as,  

A={ < x, tA(x), 1-fA(x)> |x ∈ X}. 

2.4 Definition 2.1:[26] A neutrosophic vague set (NVS in short) on the universe of discourse U written as  

𝐴𝑁𝑉 =  {< 𝑥, 𝑇̂𝐴𝑁𝑉
(𝑥), 𝐼𝐴𝑁𝑉

(𝑥), 𝐹̂𝐴𝑁𝑉
(𝑥) >: 𝑥 ∈ 𝑋} 

whose truth membership, indeterminacy membership and false membership functions is defined as:  

𝑇̂𝐴𝑁𝑉
(𝑥) = [𝑇−, 𝑇+], 𝐼𝐴𝑁𝑉

(𝑥) = [𝐼−, 𝐼+], 𝐹̂𝐴𝑁𝑉
(𝑥) = [𝐹−, 𝐹+] 

Where,  

1) 𝑇+ = 1 − 𝐹− 

2) F+ = 1 − 𝑇− and 

3) 0− ≤ 𝑇− + 𝐶− + 𝑈− + 𝐹− ≤ 2+ 

2.5 Definition:  Let (𝑋, 𝜏) be topological space. A subset A of X is called: 

1. semi closed set (SCS in short) [12] if int (cl (A)) ⊆ A, 

2. pre- closed set (PCS in short) [15] if cl (int (A)) ⊆ A, 
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3. semi-pre closed set (SPCS in short) [1] if int (cl (int (A))) ⊆ A, 

4. 𝛼-closed set (𝛼 CS in short) [21] if cl (int (cl (A))) ⊆ A, 

5. regular closed set (RCS in short) [29] if A = cl (int (A)) . 

2.6 Definition: Let (𝑋, 𝜏) be topological space. A subset A of X is called : 

1. generalized closed (briefly, g-closed) [11] if cl (A) ⊆ U , whenever A ⊆ U and U is open in X. 

2. generalized semi closed (briefly, gs-closed) [2] if scl (A) ⊆ U whenever A ⊆ U and U is open in X. 

3. 𝛼 -generalized closed (briefly, 𝛼g-closed) [13] if 𝛼cl (A) ⊆ U whenever A ⊆ U and U is open in X. 

4. generalized pre-closed (briefly, gp-closed) [14] if pcl (A) ⊆ U whenever A ⊆  U and U is open in X. 

5. generalized semi-pre closed (briefly, gsp-closed) [7] if spcl (A) ⊆ U whenever A  ⊆ U and U is open in 

X. 

3. Quadripartitioned neutrosophic vague topology 

Definition 3.1  

A quadripartitioned neutrosophicvauge set 𝐴𝑄𝑁𝑉  on the universe of discourse 𝑋. written as 𝐴𝑄𝑁𝑉 =

{⟨𝑥; 𝑇̂𝐴𝑄𝑁𝑉
; 𝐶̂𝐴𝑄𝑁𝑉

; 𝑈̂𝐴𝑄𝑁𝑉
; 𝐹̂𝐴𝑄𝑁𝑉

⟩ ; 𝑥 ∈ X} 

whose truth membership, contradiction membership, ignorance membership and false membership functions is 

defined as 

𝑇̂𝐴𝑄𝑁𝑉 (𝑥) = [𝑇−, 𝑇+], 

𝑈̂𝐴𝑄𝑁𝑉  (𝑥) = [𝑈−, 𝑈+], 

𝐶̂𝐴𝑄𝑁𝑉 (𝑥) = [𝐶−, 𝐶+], 

𝐹̂𝐴𝑄𝑁𝑉 (𝑥) = [𝐹−, 𝐹+] 

where 

1) 𝑇𝑡 = 1 − 𝐹 

2) F+ = 1 − 𝑇 and 

3) 0− ≤ 𝑇− + 𝐶− + 𝑈− + 𝐹− ≤ 3+ 

Definition 3.2 

Let 𝐴𝑄𝑁𝑉  and 𝐵𝑄𝑁𝑉 be two QNVSs of the universe 𝑈. If ∀𝑢𝑖 ∈ 𝑈, 𝑇̂𝐴𝑄𝑁𝑉 (𝑢𝑖) ≤ 𝑇̂𝐵𝑄𝑁𝑉 (𝑢𝑖); 𝐶̂𝐴𝑄𝑁𝑉(𝑢𝑖) ≤

𝐶̂𝐵𝑄𝑁𝑉
(𝑢𝑖), 𝑈̂𝐴𝑄𝑁𝑉 (𝑢𝑖) ≥ 𝑈̂𝐵𝑄𝑁𝑉 (𝑢𝑖); 𝐹̂𝐴𝑄𝑁𝑉 (𝑢𝑖) ≥ 𝐹̂𝑩𝑄𝑁𝑉

(𝑢𝑖), then the QNVS AQNV Included by 𝐵𝑄𝑁𝑉whore 

1 ≤ 𝑖 ≤ 𝑛. 

Definition 𝟑. 𝟑 

The complement of QNVS 𝐴𝑄𝑁𝑉is denotod by 𝐴𝑄𝑁𝑉
𝑐  and is defined by. 

𝑇̂𝐴𝑄𝑁𝑉
(𝑥) = [1 − 𝑇+, 1 − 𝑇−], 

𝐶̂𝐴𝑄𝑁𝑉 (𝑥) = [1 − 𝐶+, 1 − 𝐶−] 

𝑈̂𝐴𝑄𝑁𝑉 (𝑥) = [1 − 𝑈+, 1 − 𝑈−], 

𝐹̂𝐴𝑄𝑁𝑉 (𝑥) = [1 − 𝐹+, 1 − 𝐹−], 
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Definition 3.4 

Let 𝐴𝑄𝑁𝑉  be QNVS of the universe 𝑈 where ∀𝑢𝑖 ∈ 𝑈, 𝑇̂𝐴𝑄𝑁𝑉 (𝑢) = [0,0]; 𝐶̂𝐴𝑄𝑁𝑉  (𝑢) = [0,0]; 𝑈̂𝐴𝑄𝑁𝑉 (𝑢) =

[1,1]; 𝐹̂𝐴𝑄𝑁𝑉 (𝑢) = [1,1].  

Then, 𝐴𝑄𝑁𝑉is called null QNVS (0𝑄𝑁𝑉  in Short). where 1 ≤ 𝑖 ≤ 𝑛. 

Definition 3.5 

Let  𝐴𝑄𝑁𝑉  be QNUS of the universe 𝑈 where ∀𝑢𝑖 ∈ 𝑣, 𝑇̂𝐴𝑄𝑁𝑉(𝑢) = [1,1]; 𝐶̂𝐴𝑄𝑁𝑉(𝑢) = [1, 𝑉̂AONV (𝑢) =

[0,0]; 𝐹̂𝐴𝑄𝑁𝑉(𝑢) = [1,1].  

Then,𝐴𝑄𝑁𝑉  is called an absolute QNVS (1𝑄𝑁𝑉in short) whesene 1 ≤ 𝑖 ≤ 𝑛. 

Definition 3.6 

The union of two QNVSs 𝐴𝑄𝑁𝑉  and 𝐵𝑄𝑁𝑉  is QNVS 𝐷𝑄𝑁𝑉 , written as 𝐷𝑄𝑁𝑉 = 𝐴𝑄𝑁𝑉 ∪ 𝐵𝑄𝑁𝑉 , whose truth 

membership, contradiction membership, ignorance memborship and false membership functions are related to 

those of 𝐴𝑄𝑁𝑉  and 𝐵𝑄𝑁𝑉   given by 

𝑇̂𝐷𝑄𝑁𝑉
(𝑥) = [max (𝑇𝐴𝑄𝑁𝑉𝑥

− , 𝑇𝐵𝑄𝑁𝑉𝑥

− ) , max (𝑇𝐴𝑄𝑁𝑉𝑥

+ , 𝑇𝐵𝑄𝑁𝑉𝑥

+ )] 

𝐶̂𝐷𝑄𝑁𝑉
(𝑥) = [max (𝐶𝐴𝑄𝑁𝑉𝑥

− , 𝐶𝐵𝑄𝑁𝑉𝑥

− ) , max (𝐶𝐴𝑄𝑁𝑉𝑥

+ , 𝐶𝐵𝑄𝑁𝑉𝑥

+ )] 

𝑈̂𝐷𝑄𝑁𝑉
(𝑥) = [min (𝑈𝐴𝑄𝑁𝑉𝑥

− , 𝑈𝐵𝑄𝑁𝑉𝑥

− ) , min (𝑈𝐴𝑄𝑁𝑉𝑥

+ , 𝑈𝐵𝑄𝑁𝑉𝑥

+ )] 

𝐹̂𝐷𝑄𝑁𝑉
(𝑥) = [min (𝐹𝐴𝑄𝑁𝑉𝑥

− , 𝐹𝐵𝑄𝑁𝑉𝑥

− ) , min (𝐹𝐴𝑄𝑁𝑉𝑥

+ , 𝐹𝐵𝑄𝑁𝑉𝑥

+ )] 

Definition 3.7 

The intersection of two QNVS 𝐴𝑄𝑁𝑉  and 𝐵𝑄𝑁𝑉  is 𝐷QNV , written as 𝐷QNV = 𝐴QNV ∩ 𝐵QNV , whose truth 

membership, contradiction membership, ignorance membership and false membership functions are related to 

those of 𝐴𝑄𝑁𝑉  and 𝐵𝑄𝑁𝑉given by. 

𝑇̂𝐷𝑄𝑁𝑉
(𝑥) = [min (𝑇𝐴𝑄𝑁𝑉𝑥

− , 𝑇𝐵𝑄𝑁𝑉𝑥

− ) , min (𝑇𝐴𝑄𝑁𝑉𝑥

+ , 𝑇𝐵𝑄𝑁𝑉𝑥

+ )] 

𝐶̂𝐷𝑄𝑁𝑉
(𝑥) = [min (𝐶𝐴𝑄𝑁𝑉𝑥

− , 𝐶𝐵𝑄𝑁𝑉𝑥

− ) , min (𝐶𝐴𝑄𝑁𝑉𝑥

+ , 𝐶𝐵𝑄𝑁𝑉𝑥

+ )] 

𝑈̂𝐷𝑄𝑁𝑉
(𝑥) = [max (𝑈𝐴𝑄𝑁𝑉𝑥

− , 𝑈𝐵𝑄𝑁𝑉𝑥

− ) , max (𝑈𝐴𝑄𝑁𝑉𝑥

+ , 𝑈𝐵𝑄𝑁𝑉𝑥

+ )] 

𝐹̂𝐷𝑄𝑁𝑉
(𝑥) = [max (𝐹𝐴𝑄𝑁𝑉𝑥

− , 𝐹𝐵𝑄𝑁𝑉𝑥

− ) , max (𝐹𝐴𝑄𝑁𝑉𝑥

+ , 𝐹𝐵𝑄𝑁𝑉𝑥

+ )] 

Definition 3.8. Let X be a fixed set. A collection 𝜏 of some QNVSs over X  is called a QNVT on X , if the 

following conditions holds: 

(i) 1𝑄𝑁𝑉 , 0𝑄𝑁𝑉  ∈ 𝜏 ; 

(ii) 𝑀1 ∩ 𝑀2 ∈ 𝜏 whenever 𝑀1, 𝑀2 ∈ 𝜏; 

(iii) ∪ 𝑀𝑖 ∈ 𝜏,whenever {𝑀𝑖: 𝑖 ∈ ∆} ⊆ 𝜏. 

Then, (𝑋, 𝜏) is called a QNVTS. Every element of 𝜏  are called a quadripartitioned neutrosophic vague open set 

(QNVOS). If 𝑀 ∈ 𝜏, then 𝑀𝑐 is called a quadripartitioned neutrosophic vague closed set (QNVCS). 

Definition 3.9. Let us consider a quadripartitioned neutrosophic vague subset X of a QNVTS , (𝑋, 𝜏). Then,the 

quadripartitioned neutrosophic vague closure (QNV-cl) of X is the intersection of all QNVCSs containing X and 

the quadripartitioned neutrosophic vague interior (QNV-int) of X is the union of all QNVOSs contained in X, 

i.e. 
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QNV-cl(U) = ∩ {𝑊: 𝑈 ⊆ 𝑊 and W is a QNVCS in (𝑋, 𝜏) }; 

QNV-int(U) = ∪ {𝑉: 𝑉 ⊆ 𝑈 and V is a QNVOS in (𝑋, 𝜏)}. 

Definition 3.10. A QNVS  𝐴𝑄𝑁𝑉 = {⟨𝑥; 𝑇̂𝐴𝑄𝑁𝑉
; 𝐶̂𝐴𝑄𝑁𝑉

; 𝑈̂𝐴𝑄𝑁𝑉
; 𝐹̂𝐴𝑄𝑁𝑉

⟩ ; 𝑥 ∈ X}in QNVTS (𝑋, 𝜏)  is said to be 

1. Quadripartitioned Neutrosophic Vague semi closed set (QNVSCS in short) if QNV int (QNV cl (A)) ⊆ A, 

2. Quadripartitioned Neutrosophic Vague semi open set (QNVSOS in short) if A ⊆ QNV cl (QNV int (A)), 

3. Quadripartitioned Neutrosophic Vague pre-closed set (QNVPCS in short) if QNV cl (QNV int (A)) ⊆ A, 

4. Quadripartitioned Neutrosophic Vague pre-open set (QNVPOS in short) if A ⊆ QNV int (QNV cl (A)), 

5. Quadripartitioned Neutrosophic Vague 𝛼-closed set (QNV𝛼CS in short) if QNV cl (QNV int (QNV cl (A))) 

⊆ A, 

6. Quadripartitioned Neutrosophic Vague 𝛼-open set ( QNV𝛼OS in short) if A ⊆ QNV int (NV cl (QNV int 

(A))), 

7. Quadripartitioned Neutrosophic Vague semi pre- closed set (QNVSPCS in short) if QNV int (QNV cl (QNV 

int (A))) ⊆ A, 

8. Quadripartitioned Neutrosophic Vague semi pre-open set (QNVSPOS in short) if A ⊆ QNV cl (QNV int 

(QNV cl (A))), 

9. Quadripartitioned Neutrosophic Vague regular open set (QNVROS in short) if A = QNV int (QNV cl (A)), 

10. Quadripartitioned Neutrosophic Vague regular closed set (QNVRCS in short) if A = QNV cl (QNV int (A)). 

Definition 3.11. Let A be QNVS of a QNVTS (𝑋, 𝜏) . Then the quadripartitioned neutrosophic vague semi 

interior of A ( QNV sint (A) in short) 

and quadripartitioned neutrosophic vague semi closure of A ( QNV scl (A) in short) are defined by 

1) QNV sint (A) = ∪{𝐺/𝐺 is a QNVSOS in X and 𝐺 ⊆ 𝐴}, 

2) QNV scl (A) = ∩ {𝐾/𝐾 is a QNVSCS in X and 𝐴 ⊆ 𝐾}.750 

Result 3.12. Let A be QNVS of a QNVTS (𝑋, 𝜏)  ,then 

1) QNV scl (A) = A ∪ QNV int (QNV cl (A)) , 

2) QNV sint (A) = A ∩ QNV cl (QNV int (A)). 

Definition 3.13. Let A be QNVS of a QNVTS (𝑋, 𝜏). Then the quadripartitioned neutrosophic vague alpha 

interior of A ( QNV 𝛼int (A) in short) and quadripartitioned neutrosophic vague alpha closure of A (QNV 𝛼cl 

(A) in short) are defined by 

1) QNV 𝛼int (A) = ∪{𝐺/𝐺 is a QNV𝛼OS in X and 𝐺 ⊆ 𝐴}, 

2) QNV 𝛼cl (A) = ∩ {𝐾/𝐾 is a QNV𝛼CS in X and 𝐴 ⊆ 𝐾}.750 

Result 3.14. Let A be QNVS of a QNVTS (𝑋, 𝜏), then 

1) QNV 𝛼cl (A) = A ∪ QNV cl (QNV int (QNV cl (A))) , 

2) QNV 𝛼int (A) = A ∩ QNV int (QNV cl (QNV int (A))). 

Definition 3.15. Let A be QNVS of a QNVTS (𝑋, 𝜏). Then the quadripartitioned neutrosophic vague semi-pre 

interior of A ( QNV spint (A) in short) and quadripartitioned neutrosophic vague semi-pre closure of A ( QNV 

spcl (A) in short) are defined by 

1) QNV spint (A)= ∪{𝐺/𝐺 is a QNVSPOS in X and 𝐺 ⊆ 𝐴}, 

2) QNV scl (A) = ∩ {𝐾/𝐾 is a QNVSPCS in X and 𝐴 ⊆ 𝐾}.750 

Definition 3.16. A QNVS A of a QNVTS (𝑋, 𝜏)  is said to be quadripartitioned neutrosophic vague generalized 

closed set (QNVGCS in short) if QNV cl (A) ⊆ U whenever A ⊆ U and U is QNVOS in X. 

Definition 3.17. A QNVS A of a QNVTS (𝑋, 𝜏)  is said to be quadripartitioned neutrosophic vague generalized 

semi closed set (QNVGSCS in short) if QNV scl (A) ⊆ U whenever A ⊆ U and U is QNVOS in X. 
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Definition 3.18. A QNV A of a QNVTS (𝑋, 𝜏)  is said to be quadripartitioned neutrosophic vague alpha 

generalized closed set ( QNV𝛼GCS in short) if QNV𝛼cl (A) ⊆ U whenever A ⊆ U and U is QNVOS in X. 

Definition 3.19. A QNVS A of a QNVTS (𝑋, 𝜏)  is said to be quadripartitioned neutrosophic vague generalized 

semi-pre closed set (QNVGSPCS in short) if QNV spcl (A) ⊆ U whenever A ⊆ U and U is QNVOS in X. 

Definition 3.20. Let (𝑋, 𝜏)  be a QNVTS and 𝐴𝑄𝑁𝑉 = {⟨𝑥; 𝑇̂𝐴𝑄𝑁𝑉
; 𝐶̂𝐴𝑄𝑁𝑉

; 𝑈̂𝐴𝑄𝑁𝑉
; 𝐹̂𝐴𝑄𝑁𝑉

⟩ ; 𝑥 ∈ X} 

be a QNVS in X. The quadripartitioned neutrosophic vague pre interior of A and denoted by QNV pint (A) is 

defined to be the union of all quadripartitioned neutrosophic vague pre-open sets of X which are contained in A. 

The intersection of all quadripartitioned neutrosophic vague pre-closed sets containing A is called the 

quadripartitioned neutrosophic pre-closure of A and 

is denoted by QNV pcl (A). 

1) QNV pint (A) =  ∪{𝐺/𝐺 is a QNVPOS in X and 𝐺 ⊆ 𝐴}, 

2) QNV pcl (A) = ∩ {𝐾/𝐾 is a QNVPCS in X and 𝐴 ⊆ 𝐾}.51 

Result 3.21. Let A be QNVS of a QNVTS (𝑋, 𝜏)  , then 

1) QNV pcl (A) = A ∪ QNV cl (QNV int (A)) , 

2) QNV pint (A) = A ∩ QNV int (QNV cl (A)). 

 

4. Quadripartitioned Neutrosophic Vague Generalized Pre-closed Sets 

In this section we introduce quadripartitioned neutrosophic vague generalized pre-closed set and their properties 

are analysed. 

Definition 4.1. A QNVS A is said to be quadripartitioned neutrosophic vague generalized pre-closed set 

(QNVGPCS in short) in (X,𝜏) if QNVpcl (A) ⊆ U  whenever A ⊆ U and U is QNVOS in X. The family of all 

QNVGPCSs of a QNVTS (X,  ) is denoted by QNVGPC (X). 

Example 4.2. Let X = {a, b} and let  𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X, where  

G={𝑥,
𝑎

[0.6,0.8],[0.1,0.2],[0.2,0.4],[0.2,0.4]
,

𝑏

[0.4,0.5],[0.2,0.6],[0.2,0.4],[0.5,0.6]
}.  

Then the QNVS 

A={𝑥,
𝑎

[0.6,0.7],[0.5,0.8],[0.2,0.4],[0.3,0.4]
,

𝑏

[0.2,0.5],[0.4,0.6],[0.4,0.6],[0.5,0.8]
} is QNVGPCS in X. 

Theorem 4.3. Every QNVCS is QNVGCS but not conversely. 

Proof. Let A be QNVCS in X. Suppose U is QNVOS in X, such that A ⊆ U. Then QNV cl (A) = A ⊆ U. Hence 

A is QNVGCS in X. 

Example 4.4. Let X = {a, b,c} and let  𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X, where  

G={𝑥,
𝑎

[0.2,0.3],[0.2,0.4],[0.5,0.7],[0.7,0.8]
,

𝑏

[0.1,0.4],[0.1,0.2],[0.8,0.9],[0.6,0.9]
,

𝑐

[0.1,0.2],[0.1,0.3],[0.6,0.7],[0.8,0.9]
}.  

Then the QNVS 

A={𝑥,
𝑎

[0.3,0.5],[0.2,0.3],[0.6,0.9],[0.3,0.7]
,

𝑏

[0.2,0.3],[0.6,0.7],[0.5,1],[0.7,0.8]
,

𝑐

[0.1,0.6],[0.1,0.2],[0.7,0.8],[0.4,0.9]
} is  

QNVGCS in X but not QNVCS in X. 

Theorem 4.5. Every QNVCS is QNV 𝛼CS but not conversely. 

Proof. Let A be QNVCS in X. Since QNV int (A) ⊆ A, and QNV cl (A) = A, which implies QNV int (QNV cl 

(A)) ⊆ QNV cl (A), so QNV cl (QNV int (QNV cl (A))) ⊆ A. Hence A is QNV𝛼CS in X. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 2 (2024)  

___________________________________________________________________________ 

1727 

Example 4.6. Let X = {a, b,c} and let 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} be QNVT on X , where 

G1={𝑥,
𝑎

[0.2,0.5],[0.6,0.7],[0.6,0.9],[0.8,0.9]
,

𝑏

[0.1,0.2],[0.5,0.7],[0.1,0.3],[0.8,0.9]
,

𝑐

[0.3,0.4],[0.1,0.3],[0.5,0.7],[0.6,0.7]
}, 

G2={𝑥,
𝑎

[0.6,0.8],[0.7,0.8],[0.2,0.3],[0.2,0.4]
,

𝑏

[0.5,0.7],[0.5,0.7],[0.1,0.2],[0.3,0.5]
,

𝑐

[0.7,0.9],[0.1,0.3],[0.4,0.6],[0.1,0.3]
}.   

Then the QNVS A={𝑥,
𝑎

[0.1,0.4],[0.2,0.8],[0.3,0.4],[0.6,0.9]
,

𝑏

[0.7,0.9],[0.1,0.4],[0.3,0.4],[0.1,0.3]
,

𝑐

[0.1,0.2],[0.1,0.3],[0.3,0.6],[0.8,0.9]
} is 

QNV𝛼CS in X but not QNVCS in X. 

Theorem 4.7. Every QNVCS is QNVPCS but not conversely. 

Proof. Suppose A is QNVCS in X. Since QNV int (A) ⊆ A, QNV cl (QNV int (A)) ⊆ NV cl (A) = A, which 

implies QNV cl (QNV int (A)) ⊆ A. Thus A is QNVPCS in X. 

Example 4.8. Let X = {a, b} and let 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} be QNVT on X , where 

G1={𝑥,
𝑎

[0.5,0.8],[0.6,0.7],[0.2,0.3],[0.2,0.5]
,

𝑏

[0.6,0.9],[0.5,0.7],[0.3,0.7],[0.1,0.4]
}, 

G2={𝑥,
𝑎

[0.4,0.7],[0.6,0.8],[0.8,0.9],[0.3,0.6]
,

𝑏

[0.2,0.5],[0.5,0.7],[0.6,0.8],[0.5,0.8]
}.   

Then the QNVS A={𝑥,
𝑎

[0.2,0.6],[0.2,0.8],[0.7,0.9],[0.4,0.8]
,

𝑏

[0.3,0.8],[0.1,0.4],[0.5,0.8],[0.2,0.7]
} is QNVPCS in X but not 

QNVCS in X. 

Theorem 4.9. Every QNV 𝛼CS is QNVPCS but not conversely. 

Proof. Assume that A is QNV𝛼CS in X. Then QNV cl (QNV int (QNV cl (A))) ⊆ A. Since A ⊆ QNV cl (A), 

which implies QNV cl (QNV int (A)) ⊆ A. Hence A is QNVPCS in X. 

Example 4.10. 

 Let X = {a, b,c} and G1={𝑥,
𝑎

[0.7,0.9],[0.6,0.7],[0.3,0.5],[0.1,0.3]
,

𝑏

[0.6,0.8],[0.5,0.7],[0.1,0.3],[0.2,0.4]
,

𝑐

[0.8,1],[0.1,0.3],[0.2,0.6],[0,0.2]
}, 

G2={𝑥,
𝑎

[0.5,0.7],[0.4,0.6],[0.4,0.8],[0.5,0.3]
,

𝑏

[0.4,0.6],[0.4,0.7],[0.3,0.7],[0.4,0.6]
,

𝑐

[0.2,0.4],[0,0.2],[0.8,0.9],[0.6,0.8]
}.  

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.3,0.6],[0.2,0.8],[0.1,0.2],[0.4,0.7]
,

𝑏

[0.2,0.8],[0.1,0.4],[0.7,0.9],[0.2,0.8]
,

𝑐

[0.4,0.7],[0.2,0.3],[0.1,0.3],[0.3,0.6]
} is 

QNVPCS in X but not QNV𝛼CS in X. 

Theorem 4.11. Every QNVRCS is QNVCS but not conversely. 

Proof. Let A be QNVRCS in X. Then A = QNV cl (QNV int (A)) which implies QNV cl (A) = QNV cl (QNV 

int (A)). Therefore QNV cl (A) =A. Hence, A is QNVCS in X. 

Example 4.12. 

 Let X = {a, b,c} and G={𝑥,
𝑎

[0.4,0.8],[0.6,0.7],[0.8,0.9],[0.2,0.6]
,

𝑏

[0.2,0.4],[0.5,0.7],[0.6,0.7],[0.6,0.8]
,

𝑐

[0.1,0.3],[0.1,0.3],[0.6,0.9],[0.7,0.9]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

Then QNVS A={𝑥,
𝑎

[0.2,0.6],[0.2,0.8],[0.1,0.2],[0.4,0.8]
,

𝑏

[0.6,0.8],[0.1,0.4],[0.3,0.4],[0.2,0.4]
,

𝑐

[0.7,0.9],[0.2,0.3],[0.1,0.4],[0.1,0.3]
} is 

QNVCS in X but not QNVRCS in X. 

Theorem 4.13. Every QNV 𝛼CS is QNVSCS but not conversely. 

Proof. Let A be QNV 𝛼CS in X. Then QNV cl (QNV int (QNvcl (A))) ⊆ A. Since A ⊆ QNV cl (A), so QNV int 

(QNV cl (A)) ⊆ A. Hence, A is quadripartitioned neutrosophic vague semi closed set in X. 

Example 4.14.  
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Let X = {a, b,c} and G1={𝑥,
𝑎

[0.3,0.6],[0.6,0.7],[0.8,0.9],[0.4,0.7]
,

𝑏

[0.2,0.4],[0.5,0.7],[0.6,0.9],[0.6,0.8]
,

𝑐

[0.1,0.5],[0.1,0.3],[0.7,0.8],[0.5,0.9]
}, 

G2={𝑥,
𝑎

[0.5,0.7],[0.8,0.9],[0.1,0.2],[0.3,0.5]
,

𝑏

[0.7,0.9],[0.6,0.8],[0.2,0.5],[0.1,0.3]
,

𝑐

[0.6,0.8],[0.3,0.4],[0.3,0.4],[0.2,0.4]
}. 

 Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.4,0.7],[0.2,0.8],[0.8,0.9],[0.3,0.6]
,

𝑏

[0.5,0.7],[0.1,0.4],[0.1,0.9],[0.3,0.5]
,

𝑐

[0.4,0.9],[0.2,0.3],[0.7,0.8],[0.1,0.6]
} is 

QNVSCS in X but not QNV𝛼CS in X. 

Theorem 4.15. Every QNVPCS is QNVSPCS but not conversely. 

Proof. Let A be QNVPCS in X. By hypothesis QNV cl (QNV int (A)) ⊆ A. Therefore QNV int (QNV cl (QNV 

int (A))) ⊆QNV int (A) ⊆ A. Therefore QNV int (QNV cl (QNV int (A))) ⊆A. Hence A is QNVSPCS in X. 

Example 4.16 Let X = {a, b} and G1={𝑥,
𝑎

[0.9,1],[0.6,0.7],[0.2,0.3],[0,0.1]
,

𝑏

[0.7,0.9],[0.5,0.7],[0.4,0.5],[0.1,0.3]
}, 

G2={𝑥,
𝑎

[0.1,0.5],[0.4,0.6],[0.7,0.9],[0.5,0.9]
,

𝑏

[0.4,0.6],[0.4,0.7],[0.8,0.9],[0.4,0.6]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.7,0.8],[0.2,0.8],[0.5,0.6],[0.2,0.3]
,

𝑏

[0.6,0.8],[0.1,0.4],[0.7,0.9],[0.2,0.4]
} is QNVSPCS in X but not QNVPCS 

in X. 

Theorem 4.17. Every QNVCS is QNVGPCS but not conversely. 

Proof. Let A be QNVCS in X and let A ⊆ U and U be QNVOS in X. Since QNV pcl (A) ⊆Q NV cl (A) and A 

is QNVCS in X, QNV pcl (A) ⊆ QNV cl (A) = A ⊆ U. Therefore A is QNVGPCS in X. 

Example 4.18. Let X = {a, b} and G={𝑥,
𝑎

[0.4,0.7],[0.6,0.7],[0.6,0.8],[0.3,0.6]
,

𝑏

[0.3,0.5],[0.5,0.7],[0.4,0.7],[0.5,0.7]
}.  

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.2,0.6],[0.2,0.8],[0.4,0.7],[0.4,0.8]
,

𝑏

[0.1,0.4],[0.1,0.4],[0.4,0.7],[0.6,0.9]
} is QNVGPCS in X but not QNVCS in 

X. 

Theorem 4.19. Every QNVGCS is QNVGPCS but not conversely. 

Proof. Let A be QNVGCS in X and let A ⊆ U and U is QNVOS in (X,𝜏). Since QNV pcl (A) ⊆ QNV cl (A) and 

by hypothesis, QNV pcl (A) ⊆ U. Therefore A is QNVGPCS in X. 

Example 4.20.  Let X = {a, b} and G1={𝑥,
𝑎

[0.1,0.4],[0.5,0.6],[0.6,0.7],[0.6,0.9]
,

𝑏

[0.2,0.5],[0.5,0.7],[0.7,0.9],[0.5,0.8]
}, 

G2={𝑥,
𝑎

[0.7,0.9],[0.6,0.7],[0.2,0.6],[0.1,0.3]
,

𝑏

[0.8,0.9],[0.7,0.8],[0.4,0.5],[0.1,0.2]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.8,0.9],[0.2,0.8],[0.2,0.3],[0.1,0.2]
,

𝑏

[0.6,0.8],[0.1,0.4],[0.1,0.2],[0.2,0.4]
} is QNVGPCS in X but not QNVGCS 

in X. 

Theorem 4.21. Every QNV 𝛼CS is QNVGPCS but not conversely. 

Proof. Let A be QNV 𝛼CS in X and let A ⊆ U and U be QNVOS in X. By hypothesis, QNV cl (QNV int (QNV 

cl (A))) ⊆A. Since A ⊆ QNV cl (A) ;QNV cl (QNV int (A)) ⊆ QNV cl (QNV int (QNV cl (A))) ⊆ A. Hence 

QNV pcl (A) ⊆ A ⊆ U. Therefore A is QNVGPCS in X. 

Example 4.22.  Let X = {a, b} and G1={𝑥,
𝑎

[0.6,0.9],[0.6,0.7],[0.3,0.5],[0.1,0.4]
,

𝑏

[0.7,0.8],[0.5,0.7],[0.2,0.4],[0.2,0.3]
}, 

G2={𝑥,
𝑎

[0.1,0.3],[0.4,0.6],[0.5,0.8],[0.7,0.9]
,

𝑏

[0.4,0.5],[0.4,0.7],[0.3,0.7],[0.5,0.6]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  
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The QNVS A={𝑥,
𝑎

[0.8,0.9],[0.2,0.8],[0.1,0.4],[0.1,0.2]
,

𝑏

[0.7,0.9],[0.1,0.4],[0.2,0.3],[0.1,0.3]
} is QNVPCS in X but not QNV𝛼CS in 

X. 

Theorem 4.23. Every QNVRCS is QNVGPCS but not conversely. 

Proof. Let A be a QNVRCS in X. By Definition 3.10, A = QNV cl (QNV int (A)). This implies QNV cl (A) = 

QNV cl (QNV int (A)).Therefore QNV cl (A) = A. That is A is QNVCS in X. By Theorem 4.17, A is 

QNVGPCS in X. 

Example 4.24.  Let X = {a, b} and G1={𝑥,
𝑎

[0.1,0.4],[0.6,0.7],[0.5,0.7],[0.6,0.9]
,

𝑏

[0.2,0.4],[0.5,0.7],[0.6,0.8],[0.6,0.8]
}, 

G2={𝑥,
𝑎

[0.6,0.9],[0.7,0.8],[0.5,0.8],[0.1,0.4]
,

𝑏

[0.7,0.8],[0.6,0.7],[0.2,0.4],[0.2,0.3]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.7,0.9],[0.2,0.8],[0.3,0.5],[0.1,0.3]
,

𝑏

[0.6,0.9],[0.1,0.4],[0.2,0.4],[0.1,0.4]
} is QNVGPCS in X but not QNVRCS 

in X. 

Theorem 4.25. Every QNVPCS is QNVGPCS but not conversely. 

Proof. Let A be QNVPCS in X and let A ⊆ U and U is QNVOS in X. By Definition 3.10,Q NV cl (QNV int 

(A)) ⊆ A. This implies QNV pcl (A) = A ∪ QNV cl (NV int (A)) ⊆ A. ThereforeQ NV pcl (A) ⊆ U. Hence A is 

QNVGPCS in X. 

Example 4.26.  Let X = {a, b,c} and 

 G={𝑥,
𝑎

[0.5,0.7],[0.6,0.7],[0.3,0.6],[0.3,0.5]
,

𝑏

[0.4,0.8],[0.5,0.7],[0.2,0.5],[0.2,0.6]
,

𝑐

[0.2,0.6],[0.1,0.3],[0.4,0.5],[0.4,0.8]
}.  

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.6,0.7],[0.2,0.8],[0.2,0.5],[0.3,0.4]
,

𝑏

[0.7,0.8],[0.7,0.9],[0.1,0.4],[0.2,0.3]
,

𝑐

[0.5,0.8],[0.2,0.3],[0.2,0.4],[0.2,0.5]
} is 

QNVGPCS in X but not QNVPCS in X. 

Theorem 4.27. Every QNV𝛼GCS is QNVGPCS but not conversely. 

Proof. Let A be QNV𝛼GCS in X and let A ⊆ U and U is QNVOS in (X, 𝜏). By Result 3.14, A∪ 𝑄NV cl (QNV 

int (QNV cl (A))) ⊆ U. This implies QNV cl (QNV int (QNV cl (A))) ⊆U and QNV cl (QNV int (A)) ⊆ U. 

Thus QNV pcl (A) = A ∪ QNV cl (QNV int (A)) ⊆ U. Hence A is QNVGPCS in X. 

Example 4.28.  Let X = {a, b} and G1={𝑥,
𝑎

[0.6,0.8],[0.6,0.7],[0.1,0.2],[0.2,0.4]
,

𝑏

[0.7,0.9],[0.5,0.7],[0.2,0.5],[0.1,0.3]
}, 

G2={𝑥,
𝑎

[0.2,0.4],[0.4,0.6],[0.5,0.6],[0.6,0.8]
,

𝑏

[0.3,0.6],[0.4,0.7],[0.7,0.8],[0.4,0.7]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.8,0.9],[0.2,0.8],[0.2,0.7],[0.1,0.2]
,

𝑏

[0.5,0.7],[0.1,0.4],[0.3,0.4],[0.3,0.5]
} is QNVGPCS in X but not QNV𝛼CS 

in X. 

Theorem 4.29. Every QNVGPCS is QNVSPCS but not conversely. 

Proof. Let A be QNVGPCS in X , this implies QNV pcl (A) ⊆ U whenever A ⊆ U and U is QNVOS in X. By 

hypothesis QNV cl (QNV int (A)) ⊆ A. Therefore QNV int (QNV cl (QNV int (A))) ⊆ QNV int (A) ⊆ A. 

Therefore QNV int (QNV cl (QNV int (A))) ⊆ A. Hence A is QNVSPCS in X. 

Example 4.30. Let X = {a, b, c} and 

G={𝑥,
𝑎

[0.1,0.3],[0.3,0.5],[0.4,0.6],[0.7,0.9]
,

𝑏

[0.2,0.4],[0.5,0.7],[0.7,0.9],[0.6,0.8]
,

𝑐

[0.3,0.4],[0.1,0.3],[0.8,0.9],[0.6,0.7]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A= G is QNVSPCS in X but not QNVGPCS in X. 
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Theorem 4.31. Every QNVGPCS is QNVGSPCS but not conversely. 

Proof. Let A be QNVGPCS in X and let A ⊆ U and U is QNVOS in X. By hypothesis QNV cl (QNV int (A)) ⊆ 

A ⊆ U.Therefore QNV int (QNV cl (QNV int (A))) ⊆QNV int (U) ⊆ U. This implies QNV spcl (A) ⊆ U 

whenever A ⊆ U and U is QNVOS in X. Therefore A is QNVGSPCS in X. 

Example 4.32.  Let X = {a, b,c} and 

G={𝑥,
𝑎

[0.2,0.4],[0.6,0.7],[0.6,0.8],[0.6,0.8]
,

𝑏

[0.1,0.3],[0.5,0.7],[0.1,0.3],[0.7,0.9]
,

𝑐

[0.4,0.5],[0.1,0.3],[0.2,0.6],[0.5,0.6]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A= G is QNVGSPCS in X but not QNVGPCS in X. 

Proposition 4.33. QNVSCS and QNVGPCS are independent to each other. 

Example 4.34.  Let X = {a, b, c} and 

G={𝑥,
𝑎

[0.2,0.6],[0.6,0.7],[0.7,0.8],[0.4,0.8]
,

𝑏

[0.1,0.4],[0.5,0.7],[0.5,0.6],[0.6,0.9]
,

𝑐

[0.3,0.5],[0.1,0.3],[0.7,0.8],[0.5,0.7]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A= G is QNVSCS in X but not QNVGPCS in X. 

Example 4.35.  Let X = {a, b, c} and 

G={𝑥,
𝑎

[0.4,0.7],[0.6,0.7],[0.1,0.2],[0.3,0.6]
,

𝑏

[0.5,0.6],[0.5,0.7],[0.2,0.6],[0.4,0.5]
,

𝑐

[0.6,0.8],[0.1,0.3],[0.4,0.5],[0.2,0.4]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.2,0.5],[0.2,0.8],[0.6,0.7],[0.5,0.8]
,

𝑏

[0.3,0.4],[0.1,0.4],[0.4,0.6],[0.6,0.7]
,

𝑐

[0.5,0.7],[0.2,0.3],[0.6,0.7],[0.3,0.5]
} is 

QNVGPCS in X but not QNVSCS in X. 

Proposition 4.36. QNVGSCS and QNVGPCS are independent to each other. 

Example 4.37. Let X = {a, b,c} and 

 G={𝑥,
𝑎

[0.4,0.5],[0.6,0.7],[0.1,0.2],[0.5,0.6]
,

𝑏

[0.3,0.6],[0.5,0.7],[0.2,0.7],[0.4,0.7]
,

𝑐

[0.2,0.7],[0.1,0.3],[0.2,0.6],[0.3,0.8]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A= G is QNVGSCS in X but not QNVGPCS in X. 

Example 4.38.  Let X = {a, b} and G1={𝑥,
𝑎

[0.3,0.5],[0.6,0.7],[0.7,0.8],[0.5,0.7]
,

𝑏

[0.2,0.4],[0.5,0.7],[0.6,0.7],[0.6,0.8]
}, 

G2={𝑥,
𝑎

[0.7,0.8],[0.7,0.9],[0.1,0.4],[0.2,0.3]
,

𝑏

[0.8,0.9],[0.6,0.8],[0.2,0.5],[0.1,0.2]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.2,0.5],[0.2,0.8],[0.8,0.9],[0.5,0.8]
,

𝑏

[0.1,0.3],[0.1,0.4],[0.7,0.8],[0.7,0.9]
} is QNVGPCS in X but not 

QNVGSCS in X. 
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Remark 4.39. We have the following implications by summing up the above theorems. 

 

In this diagram by A → B we mean A implies B but not conversely and A ↮ B means A and B are independent 

of each other. None of them is reversible. 

Remark 4.40. The union of any two QNVGPCSs is not QNVGPCS in general as seen in the following 

example. 

Example 4.41. Let X = {a, b,c} and 

G={𝑥,
𝑎

[0.4,0.7],[0.6,0.7],[0.2,0.3],[0.3,0.6]
,

𝑏

[0.5,0.6],[0.5,0.7],[0.3,0.4],[0.4,0.5]
,

𝑐

[0.6,0.7],[0.1,0.3],[0.3,0.6],[0.3,0.4]
}.  

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X and the QNVSs  

A={𝑥,
𝑎

[0.6,0.9],[0.2,0.8],[0.6,0.7],[0.1,0.4]
,

𝑏

[0.3,0.4],[0.1,0.4],[0.5,0.6],[0.6,0.7]
,

𝑐

[0.4,0.5],[0.2,0.3],[0.6,0.7],[0.5,0.6]
}, 

B={𝑥,
𝑎

[0.7,0.8],[0.2,0.8],[0.1,0.2],[0.2,0.3]
,

𝑏

[0.6,0.8],[0.1,0.4],[0.3,0.4],[0.2,0.4]
,

𝑐

[0.6,0.9],[0.2,0.3],[0.1,0.3],[0.1,0.4]
} are QNVGPCSs in X 

but A∪B is not QNVGPCS in X. 

 

5. Quadripartitioned Neutrosophic Vague Generalized Pre-open Set 

In this section we introduce quadripartitioned neutrosophic vague generalized pre-open set and their properties 

are deliberated. 

Definition 5.1. A QNVS A is said to be quadripartitioned neutrosophic vague generalized pre-open set 

(QNVGPOS in short) in (X, 𝜏) if the complement Ac is QNVGPCS in (X, 𝜏 ). The family of all QNVGPOSs of 

QNVTS (X, 𝜏)  is denoted by QNVGPO (X). 

Example 5.2. Let X = {a, b,c} and let  𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X, where  

G={𝑥,
𝑎

[0.6,0.8],[0.1,0.2],[0.2,0.4],[0.2,0.4]
,

𝑏

[0.7,0.8],[0.1,0.2],[0.2,0.4],[0.2,0.3]
,

𝑐

[0.6,0.9],[0.1,0.3],[0.3,0.4],[0.1,0.4]
}.  

Then the QNVS 

A={𝑥,
𝑎

[0.3,0.5],[0.2,0.3],[0.2,0.4],[0.5,0.7]
,

𝑏

[0.6,0.7],[0.2,0.5],[0.4,0.6],[0.3,0.4]
,

𝑐

[0.6,0.8],[0.1,0.2],[0.2,0.4],[0.2,0.4]
} is QNVGPOS in X. 

Theorem 5.3. For any QNVTS (X, 𝜏)  , we have the following results. 

(1). Every QNVOS is QNVGPOS but not conversely. 

(2). Every QNVROS is QNVGPOS but not conversely. 

(3). Every QNV 𝛼 OS is QNVGPOS but not conversely. 

(4). Every QNVPOS is QNVGPOS but not conversely. 

The converse of the above theorem need not be true which can be seen from the following examples. 

        

     

 

 

 

 

 

 

QNVGPCS 

QNVGCS QNVSCS QNVGSCS 

QNVRCS QNVCS QNV𝛼GCS QNV𝛼CS 

 

QNVPCS QNVSPCS QNVGSPCS 
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Example 5.4. Let X = {a, b} and G1={𝑥,
𝑎

[0.2,0.5],[0.6,0.7],[0.2,0.4],[0.5,0.8]
,

𝑏

[0.3,0.6],[0.5,0.7],[0.3,0.4],[0.4,0.7]
}, 

G1={𝑥,
𝑎

[0.6,0.7],[0.7,0.8],[0.1,0.2],[0.3,0.4]
,

𝑏

[0.8,0.9],[0.5,0.7],[0.3,0.4],[0.1,0.2]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.4,0.7],[0.2,0.8],[0.5,0.6],[0.3,0.6]
,

𝑏

[0.2,0.5],[0.1,0.4],[0.5,0.8],[0.5,0.8]
} is QNVGPOS in X but not QNVOS 

in X. 

Example 5.5. Let X = {a, b} and G1={𝑥,
𝑎

[0.7,0.9],[0.2,0.3],[0.1,0.2],[0.1,0.3]
,

𝑏

[0.8,0.9],[0.5,0.7],[0.2,0.5],[0.1,0.2]
}, 

G1={𝑥,
𝑎

[0.2,0.3],[0.1,0.2],[0.5,0.6],[0.7,0.8]
,

𝑏

[0.4,0.6],[0.4,0.6],[0.3,0.6],[0.4,0.6]
}. Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.5,0.6],[0.4,0.7],[0.5,0.6],[0.4,0.5]
,

𝑏

[0.2,0.5],[0.1,0.4],[0.5,0.8],[0.5,0.8]
} is QNVPSOS in X but not        

QNVRO S in X. 

Example 5.6.  

Let X = {a, b,c} and G1={𝑥,
𝑎

[0.2,0.4],[0.7,0.8],[0.3,0.4],[0.6,0.8]
,

𝑏

[0.3,0.5],[0.1,0.3],[0.6,0.9],[0.5,0.7]
,

𝑐

[0.4,0.5],[0.7,0.9],[0.6,0.7],[0.5,0.6]
}., 

G1={𝑥,
𝑎

[0.6,0.8],[0.8,0.9],[0.2,0.4],[0.2,0.4]
,

𝑏

[0.7,0.9],[0.2,0.4],[0.5,0.6],[0.1,0.3]
,

𝑐

[0.7,0.8],[0.8,0.9],[0.5,0.6],[0.2,0.3]
}.  

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺1, 𝐺2, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.4,0.5],[0.1,0.2],[0.5,0.6],[0.5,0.6]
,

𝑏

[0.3,0.6],[0.5,0.6],[0.5,0.8],[0.4,0.7]
,

𝑐

[0.4,0.5],[0.2,0.3],[0.3,0.4],[0.5,0.6]
} is 

QNVGPOS in X but not NV𝛼 OS in X. 

Example 5.7. 

 Let X = {a, b,c} and G={𝑥,
𝑎

[0.7,0.8],[0.1,0.2],[0.2,0.5],[0.2,0.3]
,

𝑏

[0.6,0.8],[0.1,0.4],[0.2,0.4],[0.2,0.4]
,

𝑐

[0.7,0.9],[0.2,0.3],[0.3,0.4],[0.1,0.3]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

The QNVS A={𝑥,
𝑎

[0.1,0.2],[0.6,0.8],[0.5,0.6],[0.8,0.9]
,

𝑏

[0.2,0.3],[0.8,0.9],[0.5,0.8],[0.7,0.8]
,

𝑐

[0.1,0.2],[0.7,0.9],[0.3,0.4],[0.8,0.9]
} is 

QNVGPOS in X but not QNVPOS in X. 

Remark 5.8. The intersection of any two QNVGPOSs is not QNVGPOS in general and it is shown in the 

following example. 

Example 5.9. 

 Let X = {a, b,c} and G={𝑥,
𝑎

[0.3,0.5],[0.6,0.7],[0.2,0.4],[0.5,0.7]
,

𝑏

[0.4,0.5],[0.6,0.8],[0.2,0.4],[0.2,0.7]
,

𝑐

[0.2,0.4],[0.7,0.9],[0.3,0.4],[0.6,0.8]
}. 

Then 𝜏 = {0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

Let A={𝑥,
𝑎

[0.4,0.6],[0.5,0.7],[0.2,0.4],[0.4,0.6]
,

𝑏

[0.4,0.7],[0.1,0.4],[0.4,0.6],[0.3,0.6]
,

𝑐

[0.5,0.9],[0.7,0.9],[0.3,0.4],[0.1,0.5]
}, 

B = {𝑥,
𝑎

[0.4,0.7],[0.4,0.8],[0.2,0.4],[0.3,0.6]
,

𝑏

[0.3,0.5],[0.4,0.5],[0.4,0.6],[0.5,0.7]
,

𝑐

[0.2,0.6],[0.7,0.9],[0.3,0.4],[0.4,0.8]
} are QNVGPOSs in 

X but A ∩ B is not QNVGPOS in X. 

Theorem 5.10. Let (X,  ) be QNVTS. If A ∈ QNVGPO(X) then V ⊆  𝑄NV int (QNV cl (A)) whenever V ⊆ A 

and V is QNVCS in X. 

Proof. Let A ∈ QNVGPO(X). Then Ac is QNVGPCS in X. Therefore QNV pcl (Ac) ⊆ U whenever Ac ⊆ U and 

U is QNVOS in X. That is QNV cl (QNV int (Ac)) ⊆ U. This implies Uc ⊆ QNV int (QNV cl (A)) whenever   

Uc ⊆A and Uc is QNVCS in X. Replacing Uc by V, we get V ⊆ NV int (QNV cl (A)) whenever V ⊆ A and V is 

QNVCS in X. 
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Theorem 5.11. Let (X, 𝜏) be QNVTS. Then for every A ∈ QNVGPO(X) and for every B ∈ QNVS(X), NV pint 

(A) ⊆ B ⊆ A implies B ∈ QNVGPO(X). 

Proof. By hypothesis Ac ⊆ Bc ⊆ (QNV pint (A))c. Let Bc ⊆ U and U be QNVOS. Since Ac ⊆ Bc, Ac ⊆ U. But 

Ac is QNVGPCS, QNV pcl (Ac) ⊆ U. Also Bc ⊆ (QNV pint (A))c = QNV pcl (Ac). Therefore QNV pcl (Bc) ⊆ 

QNV pcl (Ac) ⊆ U. Hence Bc is QNVGPCS. Which implies B is QNVGPOS of X. 

Theorem 5.12. A QNVS A of QNVTS (X, 𝜏) is QNVGPOS if and only if F ⊆ QNV pint (A) whenever F is 

QNVCS and F ⊆ A. 

Proof. Necessity: Suppose A is QNVGPOS in X. Let F be QNVCS and F ⊆ A. Then Fc is QNVOS in X such 

that Ac ⊆ Fc. Since Ac is QNVGPCS, we have QNV pcl (Ac) ⊆ Fc. Hence (QNV pint (A))c ⊆ Fc. Therefore F ⊆ 

QNV pint (A). 

Sufficiency: Let A be QNVS of X and let F ⊆ QNV pint (A) whenever F is QNVCS and F ⊆ A. Then Ac ⊆ Fc 

and Fc is QNVOS. By hypothesis, (QNV pint (A))c ⊆ Fc. Which implies QNV pcl (Ac) ⊆ Fc. Therefore Ac is 

QNVGPCS of X. Hence A is QNVGPOS of X. 

Corollary 5.13. A QNVS A of a QNVTS (X, 𝜏) is QNVGPOS if and only if F ⊆ QNV int (QNV cl (A)) 

whenever F is QNVCS and F ⊆ A. 

Proof. Necessity: Suppose A is QNVGPOS in X. Let F be QNVCS and F ⊆ A. Then Fc is QNVOS in X such 

that Ac ⊆ Fc. Since Ac is QNVGPCS, we have QNV pcl (Ac) ⊆ Fc. Therefore QNV cl (QNV int (Ac)) ⊆ Fc. 

Hence (QNV int (QNV cl (A)))c ⊆ Fc. This implies F ⊆ QNV int (QNV cl (A)). 

Sufficiency: Let A be QNVS of X and let F ⊆ QNV int (QNV cl (A)) whenever F is QNVCS and F ⊆ A. Then 

Ac ⊆ Fc and Fc is QNVOS. By hypothesis, (QNV int (QNV cl (A)))c ⊆ Fc. Hence QNV cl (QNV int (Ac)) ⊆ Fc, 

which implies QNV pcl (Ac) ⊆ Fc. Hence A is QNVGPOS of X. 

Theorem 5.14. For a QNVS A, A is QNVOS and QNVGPCS in X if and only if A is QNVROS in X. 

Proof. Necessity: Let A be QNVOS and QNVGPCS in X. Then QNV pcl (A) ⊆ A. This implies QNV cl (QNV 

int (A)) ⊆ A. Since A is QNVOS, it is QNVPOS. Hence A ⊆ QNV int (QNV cl (A)). Therefore A = QNV int 

(QNV cl (A)). Hence A is QNVROS in X. 

Sufficiency: Let A be QNVROS in X. Therefore A = QNV int (QNV cl (A)). Let A ⊆ U and U is QNVOS in X. 

This implies QNV pcl (A) ⊆ A. Hence A is QNVGPCS in X. 

 

6. Applications of Quadripartitioned Neutrosophic Vague Generalized Pre-closed Sets 

In this section we provide some applications of quadripartitioned neutrosophic vague generalized pre-closed 

sets. 

Definition 6.1. A QNVTS (X, 𝜏 ) is said to be quadripartitioned neutrosophic vague T1/2 space (QNV T1/2 in 

short) if every NVGCS in X is NVCS in X. 

Definition 6.2. A QNVTS (X, 𝜏 ) is said to be quadripartitioned neutrosophic vague p T1/2 space (QNVp T1/2in 

short) if every QNVPCS in X is NVCS in X.  

Definition 6.3. A QNVTS (X, 𝜏  ) is said to be quadripartitioned neutrosophic vague gpT1/2 space (QNVgp T1/2 

in short) if every QNVGPCS in X is QNVCS in X. 

Definition 6.4. A QNVTS (X, 𝜏 ) is said to be a quadripartitioned neutrosophic vague gpTp space (QNV gpTp in 

short) if every QNVGPCS in X is QNVPCS in X. 

Theorem 6.5. Every QNV T1/2 space is QNV gpTp space. But the converse is not true in general. 
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Proof. Let X be QNV T1/2  space and let A be QNVGCS in X, we know that every QNVGCS is QNVGPCS, 

hence A is QNVGPCS in X. By hypothesis A is QNVCS in X. Since every QNVCS is QNVPCS, A is 

QNVPCS in X. Hence X is QNV gpTp space. 

Example 6.6. Let X = {a, b} and G={𝑥,
𝑎

[0.6,0.7],[0.1,0.2],[0.1,0.3],[0.3,0.4]
,

𝑏

[0.8,0.9],[0.1,0.2],[0.2,0.4],[0.1,0.2]
}. Then 𝜏 =

{0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

Let A={𝑥,
𝑎

[0.7,0.8],[0.2,0.3],[0.2,0.4],[0.2,0.3]
,

𝑏

[0.3,0.5],[0.6,0.7],[0.4,0.6],[0.5,0.7]
}. Then (X,𝜏) is QNV gpTp space. But it is not 

NV T1/2 space since A is QNVGCS but not QNVCS in X. 

Theorem 6.7. Every QNV gpT1/2 space is QNV gpTp space. But the converse is not true in general. 

Proof. Let X be QNV gpT1/2 space and let A be QNVGPCS in X. By hypothesis A is QNVCS in X. Since every 

QNVCS is QNVPCS, A is QNVPCS in X. Hence X is QNV gpTp space. 

Example 6.8. Let X = {a, b} and G={𝑥,
𝑎

[0.5,0.7],[0.1,0.2],[0.2,0.4],[0.3,0.5]
,

𝑏

[0.3,0.8],[0.1,0.3],[0.2,0.4],[0.2,0.7]
}. Then 𝜏 =

{0𝑄𝑁𝑉 , 𝐺, 1𝑄𝑁𝑉} is QNVT on X.  

Let A={𝑥,
𝑎

[0.4,0.8],[0.2,0.8],[0.2,0.4],[0.2,0.6]
,

𝑏

[0.2,0.5],[0.1,0.4],[0.4,0.6],[0.5,0.8]
}. Then (X,𝜏) is QNV gpT1/2 space. But it is not 

QNV gpTp space since A is QNVGPCS but not QNVCS in X. 

Theorem 6.9. Let (X,𝜏) be NVTS and X is NV gpT1/2 space then, 

(1). Any union of QNVGPCSs is QNVGPCS 

(2). Any intersection of QNVGPOSs is QNVGPOS. 

Proof. 

(1). Let {Ai} i∈J is a collection of QNVGPCSs in QNV gpT1/2 space (X,𝜏). (Therefore every QNVGPCS is 

QNVCS. But the union of QNVCS is QNVCS. Hence the union of QNVGPCS is QNVGPCS in X. 

(2). It can be proved by taking complement of (1). 

Theorem 6.10. A QNVTS X is QNV gpT1/2 space if and only if QNVGPO(X) = QNVPO(X). 

Proof. Necessity: Let A be QNVGPOS in X, then Ac is QNVGPCS in X. By hypothesis Ac is QNVGPCS in X. 

Therefore A is QNVPOS in X. Hence QNVGPO(X) = QNVPO(X). 

Sufficiency: Let A be QNVGPCS in X. Then Ac is QNVGPOS in X. By hypothesis Ac is QNVGPOS in X. 

Therefore A is QNVPCS in X. Hence X is QNV gpTp space. 
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