
Neutrosophic Sets and Systems Neutrosophic Sets and Systems 

Volume 47 Article 9 

12-11-2021 

New Generalized Closed Set in ℵeutrosophic Topological Spaces. New Generalized Closed Set in eutrosophic Topological Spaces. 

Md. Hanif Page 

Sujata S. Tallur 

R. Dhavaseelan 

Follow this and additional works at: https://digitalrepository.unm.edu/nss_journal 

Recommended Citation Recommended Citation 
Page, Md. Hanif; Sujata S. Tallur; and R. Dhavaseelan. "New Generalized Closed Set in ℵeutrosophic 
Topological Spaces.." Neutrosophic Sets and Systems 47, 1 (2021). https://digitalrepository.unm.edu/
nss_journal/vol47/iss1/9 

This Article is brought to you for free and open access by UNM Digital Repository. It has been accepted for 
inclusion in Neutrosophic Sets and Systems by an authorized editor of UNM Digital Repository. For more 
information, please contact disc@unm.edu. 

https://digitalrepository.unm.edu/nss_journal
https://digitalrepository.unm.edu/nss_journal/vol47
https://digitalrepository.unm.edu/nss_journal/vol47/iss1/9
https://digitalrepository.unm.edu/nss_journal?utm_source=digitalrepository.unm.edu%2Fnss_journal%2Fvol47%2Fiss1%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/nss_journal/vol47/iss1/9?utm_source=digitalrepository.unm.edu%2Fnss_journal%2Fvol47%2Fiss1%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/nss_journal/vol47/iss1/9?utm_source=digitalrepository.unm.edu%2Fnss_journal%2Fvol47%2Fiss1%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu


Neutrosophic Sets and Systems, Vol. 47, 2021 
University of New Mexico 

Md. Hanif PAGE*1, Sujata S. Tallur2 and R. Dhavaseelan3, New Generalized Closed Set in Neutrosophic Topological Spaces. 

New Generalized Closed Set in ℵeutrosophic Topological 

Spaces. 

Md. Hanif PAGE*1, Sujata S. Tallur2 and R. Dhavaseelan3 

1 Department of Mathematics, KLE Technological University, Hubballi-580031, Karnataka, India.; mb_page@kletech.ac.in 
2 Department of Mathematics, Government First Grade College, Kalaghatgi, Karnataka, India; sujatallur@gmail.com 

3 Department of Mathematics, Sona College of Technology, Salem-636005, Tamil Nadu, India; dhavaseelan.r@gmail.com 

* Correspondence: hanif01@yahoo.com. 

Abstract: The main intention of this paper is to develop the idea of ℵeutrosophic Semi-generalized 

pre-closed set in neutrosophic topological space. We also study relations and some properties 

between the existing ℵeutrosophic closed set. The examples are provided wherever necessary. 

Besides, we discuss some applications of ℵeutrosophic Semi-generalized pre closed set. 

Keywords: ℵsgp-closed set,ℵsgp-open set, ℵ-sgp-T1/2 , ℵ-pc-T1/2 ,ℵ-open set , ℵ-closed set. 

1. Introduction 

Fuzzy set theory is introduced and studied as a mathematical tool for dealing with uncertainties 

where each element had a degree of membership, truth(t), by Zadeh[ 14]. The falsehood (f), the 

degree of non-membership, was introduced by Atanassov [2] in an intuitionistic fuzzy set. Coker [3] 

developed intuitionistic fuzzy topology. Neutrality (i), the degree of indeterminacy, as an 

independent concept, was introduced by Smarandache[8,9,10]. He also defined the neutrosophic set 

on three components (t, f, i) = (truth, falsehood, indeterminacy). Salama et.al. [6,7] converted 

Neutrosophic crisp set in to neutrosophic topological spaces. This opened a wide range of 

investigation in terms of neutrosophic topology and its application in decision making problems. 

A.A. Salama et al in [7] introduced neutrosophic closed sets and continuous functions. R. 

Dhavaseelan et al [4] introduced generalized neutrosophic closed sets. Neutrosophic semi-open, 

pre-open, 𝛼-open and semipro-open are presented in [11]. In [13]authors discussed properties of 

Generalized pre-closed sets in neutrosophic topological space(NTS in short). 

This paper is devoted to the study new generalized closed set in Neutrosophic topology called 

Neutrosophic semi-generalized pre closed set. The basic properties are discussed and compared the 

new set with existing neutrosophic closed sets. As its applications, we have defined as 

ℵeutrosophic-sgp-T1/2  and as ℵeutrosophic-pc-T1/2.  

2. Preliminaries 

Definition: 2.1[8,9]: Let 𝑆1 be a non-empty fixed set. A neutrosophic set (in short NS) Λ is an object 

such that Λ = {〈𝑥, 𝜇Λ(𝑥), 𝜎Λ(𝑥), 𝛾Λ(𝑥)〉: 𝑥 ∈ 𝑆1}  wherein 𝜇Λ(𝑥), 𝜎Λ(𝑥)  and 𝛾Λ(𝑥)  which 

represents the degree of membership function (viz 𝜇Λ(𝑥)), the degree of indeterminacy (viz 

𝜎Λ(𝑥)) as well as the degree of non-membership (viz 𝛾Λ(𝑥)) respectively of each element 𝑥 ∈ 𝑆1 

to the set Λ.  
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Remark: 2.2[8,9]: (i) An 𝑁-set 𝛬 = {〈𝑥, 𝜇Λ(𝑥), 𝜎Λ(𝑥), 𝛤Λ(𝑥)〉: 𝑥 ∈ 𝑆1} can be identified to an ordered 

triple 〈𝜇Λ, 𝜎Λ, 𝛤Λ〉 in ]0−, 1+[ on 𝑆1.  

(ii) In this paper, we use the symbol 𝛬 = 〈𝜇Λ, 𝜎Λ, 𝛤Λ〉 for the 𝑁-set 𝛬 = {〈𝑥, 𝜇Λ(𝑥), 𝜎Λ(𝑥), 𝛤Λ(𝑥)〉: 𝑥 ∈

𝑆1}.  

 

Definition: 2.3[8,9]: Let 𝑆1 ≠ ∅ and the 𝑁-sets Λ and Γ be defined as  

Λ = {〈𝑥, 𝜇Λ(𝑥), 𝜎Λ(𝑥), ΓΛ(𝑥)〉: 𝑥 ∈ 𝑆1}, Γ = {〈𝑥, 𝜇Γ(𝑥), 𝜎Γ(𝑥), ΓΓ(𝑥)〉: 𝑥 ∈ 𝑆1}. Then   

I. 𝛬 ⊆ 𝛤 iff 𝜇𝛬(𝑥) ≤ 𝜇𝛤(𝑥), 𝜎𝛬(𝑥) ≤ 𝜎𝛤(𝑥) and 𝛤𝛬(𝑥) ≥ 𝛤𝛤(𝑥) for all 𝑥 ∈ 𝑆1;  

II. 𝛬 = 𝛤 iff 𝛬 ⊆ 𝛤 and 𝛤 ⊆ 𝛬;  

III. 𝛬̅ = {〈𝑥, 𝛤𝛬(𝑥), 𝜎𝛬(𝑥), 𝜇𝛬(𝑥)〉: 𝑥 ∈ 𝑆1}; [Complement of 𝛬]  

IV. 𝛬 ∩ 𝛤 = {〈𝑥, 𝜇𝛬(𝑥) ∧ 𝜇𝛤(𝑥), 𝜎𝛬(𝑥) ∧ 𝜎𝛤(𝑥), 𝛤𝛬(𝑥) ∨ 𝛤𝛤(𝑥)〉: 𝑥 ∈ 𝑆1};  

V. 𝛬 ∪ 𝛤 = {〈𝑥, 𝜇𝛬(𝑥) ∨ 𝜇𝛤(𝑥), 𝜎𝛬(𝑥) ∨ 𝜎𝛤(𝑥), 𝛤𝛬(𝑥) ∧ 𝛾𝛤(𝑥)〉: 𝑥 ∈ 𝑆1};  

VI. [ ]𝛬 = {〈𝑥, 𝜇𝛬(𝑥), 𝜎𝛬(𝑥),1 − 𝜇𝛬(𝑥)〉: 𝑥 ∈ 𝑆1};  

VII. 〈〉 𝛬 = {〈𝑥, 1 − 𝛤𝛬(𝑥), 𝜎𝛬(𝑥), 𝛤𝛬(𝑥)〉: 𝑥 ∈ 𝑆1}.  

 

Definition: 2.4[9,10]: Let {Λ𝑖: 𝑖 ∈ 𝐽} be an arbitrary family of 𝑁-sets in 𝑆1. Thereupon   

I. ∩ 𝛬𝑖 = {〈𝑝 ∧ 𝜇𝛬𝑖
(𝑝),∧ 𝜎𝛬𝑖

(𝑝),∨ 𝛤𝛬𝑖
(𝑝)〉: 𝑝 ∈ 𝑆1};  

II. ∪ 𝛬𝑖 = {〈𝑝 ∨ 𝜇𝛬𝑖
(𝑝),∨ 𝜎𝛬𝑖

(𝑝),∧ 𝛤𝛬𝑖
(𝑝)〉: 𝑝 ∈ 𝑆1}.  

The main theme is to construct the tools for developing NTS, so we establish the neutrosophic sets 

0ℵ along with 1ℵ in X as follows:  

 

Definition: 2.5[9,10]:0ℵ = {〈𝑞, 0,0,1〉: 𝑞 ∈ 𝑋} and 1ℵ = {〈𝑞, 1,1,0〉: 𝑞 ∈ 𝑋}.  

 

Definition: 2.6[7]: A  neutrosophic topology (in short, ℵ𝑇)𝑆1 ≠ ∅ is a family 𝜉1  of 𝑁-sets in 𝑆1 

satisfying the laws given below:   

I. 0ℵ, 1ℵ ∈ 𝜉1,  

II. 𝑊1 ∩ 𝑊2 ∈ 𝑇 being 𝑊1, 𝑊2 ∈ 𝜉1,  

III. ∪ 𝑊𝑖 ∈ 𝜉1 for arbitrary family {𝑊𝑖|𝑖 ∈ 𝛬} ⊆ 𝜉1. 

  In this case the ordered pair (𝑆1, 𝜉1) or simply 𝑆1 is termed as 𝑁𝑇𝑆 and each NS in 𝜉1 is 

named as neutrosophic open set (in short, ℵOS) . The complement Λ of an ℵ-open set Λ in 𝑆1 is 

known as neutrosophic closed set (briefly,ℵCS) in 𝑆1. 

Definition: 2.7[7,8]: Let Λ be an NS in an 𝑁𝑇𝑆  𝑆1. Thereupon  

ℵ𝑖𝑛𝑡(Λ) =∪ {𝐺|𝐺 is an ℵOS in 𝑆1 and 𝐺 ⊆ Λ} is termed as neutrosophic interior (in brief ℵ𝑖𝑛𝑡 ) of 

Λ; 
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ℵ𝑐𝑙(Λ) =∩ {𝐺|𝐺 is an ℵCS in 𝑆1 and 𝐺 ⊇ Λ} is termed as neutrosophic closure (shortly ℵ𝑐𝑙) of Λ.  

Definition: 2.8[4]: Let 𝑋 be a nonempty set. Whenever 𝑟, 𝑡, 𝑠 be real standard or non standard 

subsets of ]0−, 1+[ then the neutrosophic set 𝑥𝑟,𝑡,𝑠 is termed as neutrosophic point(in short NP )in 𝑋 

given by𝑥𝑟,𝑡,𝑠(𝑥𝑝) = (
(𝑟, 𝑡, 𝑠),  𝑖𝑓   𝑥 = 𝑥𝑝

(0,0,1),  𝑖𝑓   𝑥 = 𝑥𝑝
 for 𝑥𝑝 ∈ 𝑋 is termed as the support of 𝑥𝑟,𝑡,𝑠, wherein 𝑟 

indicates the degree of membership value, 𝑡 indicates the degree of indeterminacy along with 𝑠 as 

the degree of non-membership value of 𝑥𝑟,𝑡,𝑠.  

Definition 2.9[11]: For an ℵS D in an NTS (X, T). We have, 

(i) ℵeutrosophic semiopen set (ℵSOS) if 𝐷 ⊆ ℵ𝑐𝑙(ℵ𝑖𝑛𝑡(𝐷)). 

(ii) ℵeutrosophic preopen set (ℵPOS) if 𝐷 ⊆ ℵ𝑖𝑛𝑡(ℵ𝑐𝑙(𝐷)). 

(iii) ℵeutrosophic 𝛼-open set (ℵ𝛼OS) if 𝐷 ⊆ ℵ𝑖𝑛𝑡(ℵ𝑐𝑙(ℵ𝑖𝑛𝑡(𝐷))). 

(iv) ℵeutrosophic semi-preopen (ℵSPOS) if 𝐷 ⊆ ℵ𝑐𝑙(ℵ𝑖𝑛𝑡(ℵ𝑐𝑙(𝐷))). 

The complement of D is an ℵSOS, ℵPOS,ℵ𝛼OS, ℵSPOS is called respectively as ℵSCS, ℵPCS, 

ℵ𝛼CS, ℵSPCS 

Definition 2.10[13]:Let (X,T) be an NTS then neutrosophic pre-closure of D (in short, pℵCl(D)) is 

defined as 

(i) 𝑝ℵ𝐶𝑙(𝐷) = ⋂{𝐾: 𝐾 𝑖𝑠 𝑎𝑛 𝑁𝑃𝐶 𝑖𝑛 𝑇, 𝐷 ⊆ 𝐾}. 

(ii) 𝑝ℵ𝐼𝑛𝑡(𝐷) = ⋃{𝑄: 𝐾 𝑖𝑠 𝑎𝑛 𝑁𝑃𝑂 𝑖𝑛 𝑇, 𝐷 ⊆ 𝑄}. 

Definition 2.11 [13]: An NS is said to be a neutrosophic generalized pre-closed set (GNPCS in short) 

in (X, T) if 𝑝ℵ𝐶𝑙(𝑅) ⊆ 𝑄 whenever 𝑅 ⊆ 𝑄 and Q is a NOS in (X,T).  

Definition 2.12 [13]:AnℵTS (X, S) is named as ℵeutrosophic-gp-T1/2 (ℵgp-T1/2  in short) space if every 

GNPCS in X is a ℵPCS. 

3. Neutrosophic Semi-Generalized-Pre-Closed Sets. 

Definition 3.1:An NS µ of NTS(X, S) is termed as Neutrosophic Semigeneralized pre-closed set 

(ℵsgp-CS in short) if  pℵCl(μ) ⊆ η whenever μ ⊆ η and η is ℵSOS in X. 

Definition 3.2: Let (X, S) be a NTS and 𝜂 be an NS in X. Then the neutrosophic  semigeneralized 

pre-closure and neutrosophic semigeneralized pre-interior of 𝜂 are deonoted and defined by, 

ℵ𝑠𝑔𝑝𝐶𝑙(𝜂) = ⋂{  𝜆: 𝜆 is a ℵsgp-CS in X and 𝜂 ⊆ 𝜆} 

ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜂) = ⋃{  𝜆: 𝜆 is a ℵsgp-OS in X and 𝜂 ⊇ 𝜆} 

Proposition 3.3: Consider(X, S) be any NTS and A and B be neutrosophic sets in (X, S). Then the 

ℵsg-closure and ℵsgp-interior operator satisfy the following properties 
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i. 𝜂 ⊆ ℵ𝑠𝑔𝑝𝐶𝑙(𝜂) 

ii. ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜂) ⊆ 𝜂 

iii. 𝜂 ⊆ 𝜆 ⇒ ℵ𝑠𝑔𝑝𝐶𝑙(𝜂) ⊆ ℵ𝑠𝑔𝑝𝐶𝑙(𝜆) 

iv. 𝜂 ⊆ 𝜆 ⇒ ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜂) ⊆ ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜆) 

v. ℵ𝑠𝑔𝑝𝐶𝑙(𝜂 ∪ 𝜆) = ℵ𝑠𝑔𝑝𝐶𝑙(𝜂) ∪ ℵ𝑠𝑔𝑝𝐶𝑙(𝜆)

vi. ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜂 ∩ 𝜆) = ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜂) ∩ ℵ𝑠𝑔𝑝𝐼𝑛𝑡(𝜆) 

vii. ℵ𝑠𝑔𝑝𝐶𝑙(𝜂)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =  ℵ𝑠𝑔𝑝𝐼𝑛𝑡(�̅�) 

viii. ℵ𝑠ℎ𝑝𝐼𝑛𝑡(𝜂)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = ℵ𝑠𝑔𝑝𝐶𝑙(�̅�)  

Proposition 3.4: Each ℵCS set is ℵsgp-CS. 

Proof: Let µ is ℵCS such that μ ⊆ η and η is ℵSOS in X. As µ is ℵCS, µ = ℵcl(µ). Hence ℵcl(μ) ⊆ μ. 

But pℵCl(μ) ⊆ ℵcl(μ), therefore pℵCl(μ) ⊆ μ whenever μ ⊆ η and η is ℵSOS in X. Therefore µ is 

ℵsgp-CS. 

Remark 3.5: The example makes clear that converse of the above proposition is not true. 

Example 3.6: Let 𝑋 = {𝑎, 𝑏, 𝑐} . Define the neutrosophic sets A,B and C in X as follows  A =

〈x, (
a

0.6
,

b

0.6
,

c

0.6
) , (

a

0.7
,

b

0.7
,

c

0.7
) , (

a

0.3
,

b

0.3
,

c

0.3
)〉 , B = 〈x, (

a

0.4
,

b

0.4
,

c

0.5
) , (

a

0.4
,

b

0.4
,

c

0.5
) , (

a

0.5
,

b

0.5
,

c

0.5
)〉  and C =

〈x, (
a

0.4
,

b

0.4
,

c

0.6
) , (

a

0.4
,

b

0.4
,

c

0.6
) , (

a

0.5
,

b

0.5
,

c

0.5
)〉 . Then the families 𝜏 = {0𝑁, 1𝑁, 𝐴, 𝐵} is topology on X and 

the space (𝑋, 𝜏) is NTS. Then C is a ℵsgp-CS but not a ℵCS. 

Proposition 3.7: Every ℵαCS is ℵsgp-CS. 

Proof: Let W is ℵCS such that W ⊆ Q and 𝑄 is ℵSOS in X. Since W is ℵαCS, W = ℵαcl(µ). Hence 

ℵ𝛼cl(W) ⊆ Q. But 𝑝ℵCl(W) ⊆ ℵ𝛼cl(W), therefore 𝑝ℵCl(W) ⊆ W whenever W⊆ Q and Q is ℵSOS in 

X. Therefore µ is ℵsgp-CS. 

Remark 3.8: Converse of the above proposition is not true as seen below. 

Example 3.9:Consider 𝑋 = {𝜂, 𝛽, 𝛿}. Define the neutrosophic sets P, Q and R in X as follows  P =

〈x, (
𝜂

0.6
,

𝛽

0.6
,

𝛿

0.6
) , (

𝜂

0.7
,

𝛽

0.7
,

𝛿

0.7
) , (

𝜂

0.3
,

𝛽

0.3
,

𝛿

0.3
)〉 , Q = 〈x, (

𝜂

0.4
,

𝛽

0.4
,

𝛿

0.5
) , (

𝜂

0.4
,

𝛽

0.4
,

𝛿

0.5
) , (

𝜂

0.5
,

𝛽

0.5
,

𝛿

0.5
)〉 and R =

〈x, (
𝜂

0.4
,

𝛽

0.4
,

𝛿

0.5
) , (

𝜂

0.4
,

𝛽

0.4
,

𝛿

0.5
) , (

𝜂

0.5
,

𝛽

0.5
,

𝛿

0.5
)〉 . Then the families 𝜏 = {0𝑁, 1𝑁, 𝑃, 𝑄} is topology on X and 

the space (𝑋, 𝜏) is NTS. Then C is a ℵsgp-CS but not a ℵαCS. 

Proposition 3.10: Each ℵPCS is ℵsgp-CS. 

Proof: Consider Jas ℵCS with 𝐽 ⊆ K and K is ℵSOS in X. Since W is ℵPCS, J = 𝑝ℵCl(J). 

Hence 𝑝ℵ𝐶l(J) ⊆ J whenever J ⊆ K and K is ℵSOS in X. Therefore J is ℵsgp-CS. 
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Remark 3.11: The example shows that the reverse implication of above proposition is not possible. 

Example 3.12: For 𝑋 = {𝑝, 𝑞, 𝑟}  the neutrosophic sets K, M and L in X are defined as A =

〈x, (
p

0.6
,

q

0.6
,

r

0.6
) , (

p

0.7
,

q

0.7
,

r

0.7
) , (

p

0.3
,

𝑞

0.3
,

𝑟

0.3
)〉 , M = 〈x, (

p

0.4
,

q

0.4
,

r

0.5
) , (

p

0.4
,

q

0.4
,

𝑟

0.5
) , (

p

0.5
,

q

0.5
,

r

0.5
)〉  and L =

〈x, (
p

0.4
,

q

0.4
,

r

0.6
) , (

p

0.4
,

q

0.4
,

r

0.6
) , (

p

0.5
,

q

0.5
,

r

0.5
)〉 . Then the families 𝜏 = {0𝑁, 1𝑁, 𝐾, 𝑀} is topology on X and 

the space (𝑋, 𝜏) is NTS. Thereupon C is a ℵsgp-Closed set but not a ℵPCS 

Proposition 3.13: Every is ℵsgp-CS is GNPCS. 

Proof: Let J is ℵsgp-CS with 𝐽 ⊆ K and K is ℵOS in X. Since eachℵOS is ℵSOS , K is ℵSOS such that 

J ⊆ K. By definition 3.1, 𝑝ℵ𝐶l(J) ⊆ K whenever J ⊆ K and K is ℵOS in X. Therefore J is GNPCS. 

Proposition 3.14: Let D be a ℵsgp-CS in an ℵTS (X, S) and D ⊆ E ⊆ pℵCl(D). Thereupon  E is 

ℵsgp-CS in X. 

Proof: Consider G be a ℵSOS in X thereby E ⊆ G. Then D ⊆ G and since D is ℵsgp-CS, 𝑝ℵ𝐶l(D) ⊆

G. Now 𝐸 ⊆  pℵ𝐶l(D)implies ℵ𝑐𝑙(E) ⊆  pℵ𝐶l(D) ⊆ G. Consequently E is ℵsgp-CS in X. 

Definition 3.15: An NS B of a ℵTS (X,S) is named as neutrosophic semi-generalized open 

set (ℵsgp-OS in short) if and only if 𝐵̅  is ℵsgp-CS. 

Remark  3.16:  For any two Neutrosophic Sets A and B of NTS(𝑋, 𝑆). Then                          

i). A is a ℵ 𝑐𝑙𝑜𝑠𝑒𝑑 set iff ℵ𝑐𝑙(𝐴) = 𝐴.                                                             

ii). A is a ℵ 𝑜𝑝𝑒𝑛 set iff ℵ𝑖𝑛𝑡(𝐴) = 𝐴.                                                            

iii). ℵ𝑐𝑙(�̅�) = ℵ𝑖𝑛𝑡(𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅̅

iv). ℵ𝑖𝑛𝑡(�̅�) = ℵ𝑐𝑙(𝐴)̅̅ ̅̅ ̅̅ ̅̅ ̅

Proposition 3.17: An NS F of a ℵTS (X, S) is ℵsgp-OS if G ⊆ pℵCl(F) whenever G is ℵSCS and 𝐺 ⊆

𝐹.  

Proof: Follows from definition 3.1 and remark 3.16. 

Proposotion 3.18: Let A be a ℵsgp-OS in a ℵTS (X, S) and 𝑝ℵInt(A) ⊆ B ⊆ A. Then B is ℵsgp-OS. 

Proof: Suppose A is ℵsgp-OS  in X and 𝑝ℵInt(A) ⊆ B ⊆ A implies �̅� ⊆ B̅ ⊆ (𝑝ℵ𝐼𝑛𝑡(𝐴))̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ implies 

�̅� ⊆ B̅ ⊆ pℵ𝐶𝑙(�̅�). Then B is ℵsgp-OS. 
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4. Applications of Neutrosophic Semi Generalized Pre Closed Set. 

Definition 4.1: An ℵTS (X, S) is named as ℵeutrosophic-sgp-T1/2 (in short ℵ-sgp-T1/2) space if every 

ℵsgp-CS in X is a ℵCS. 

Definition 4.2: An ℵTS (X, S) is named as ℵeutrosophic-pc-T1/2 (in short ℵ-pc-T1/2) space if every 

ℵsgp-CS in X is a ℵPCS. 

Proposition 4.3: Each ℵ-pc-T1/2 space is ℵ-sgp-T1/2 . 

Proof: Consider X to be a ℵ-pc-T1/2 space and G be ℵsgp-CS in X. By assumption, G is ℵPCS in X. 

Since every ℵPCS is ℵsgp-CS , G is ℵsgp-CS in X. Hence, X is ℵ-pc-T1/2 . 

Proposition 4.5: Each ℵ-sgp-T1/2 is NgpT1/2 . 

Proof: Consider X to be a ℵ-sgp-T1/2 space and Q be GNPCS in X. By assumption, Q is ℵsgp-CS in X. 

Since every ℵsgp-CS is GNPCS, Q is GNPCS in X. Hence, X is Ngp-T1/2 . 

Proposition 4.6: Let (X, S) be a ℵTS and ℵ-sgp-T1/2. Then the following statements hold. 

(i) Any union of ℵsgp-CS is a ℵsgp-CS. 

(ii) Any intersection of ℵsgp-CS is a ℵsgp-CS. 

Proof:(i) Let {𝐵𝑖}𝑖𝜖𝑗  be a collection of ℵsgp-CS in a ℵ-sgp-T1/2 space (X, S). Therefore every ℵsgp-CS 

is ℵCS. However, the union of ℵCS is a ℵCS. Hence the union of ℵsgp-CS is ℵsgp-CS in X. 

(ii) It can be proved by taking complement in (i). 

Proposition 4.7:An NTS X is an ℵ-sgp-T1/2 iff ℵsgp-OS= ℵPOS. 

Proof:(i)Consider 𝐾 be a ℵsgp-OS in X, thereupon 𝐾𝑐 is ℵsgp-CS in X. By presumption, 𝐾𝑐 is an 

ℵPCS in X. Thus, 𝐾 is ℵsgp-OS in X. Therefore, ℵsgp-OS = ℵPOS. 

(ii) Consider ℵsgp-CS in X. Then, 𝐾𝑐 is ℵsgp-OS in X. By assumption, 𝐾𝑐 is an ℵPOS in X. Then, 𝐾

is an ℵPCS in X. Thereupon, X is an ℵ-sgp-T1/2. 

5. Conclusions 

The class of neutrosophic semi-generalized pre closed sets in neutrosophic topological space is 

useful not only increase our understanding of some special features of the already known notions of 

neutrosophic topology but also useful in developing the neutrosophic multifunction theory in 

neutrosophic control theory as well as in neutrosophic economy. Some results have been proved to 

show that how far topological structures are preserved by the new neutrosophic set defined. We 
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have given examples where such properties fail to be preserved. Here we have presented the idea; 

still some more theoretical research is to be carried out to establish a general frame work for decision 

making and to define patterns for complex network conceiving and practical application. 
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