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Abstract 

The main objective of the present this article is to apply another generalized form of neutrosophic open sets 

namely,neutrosophic δ-ß-open sets to introduce and study a completely description for another new concept of 

generalized neutrosophic continuous maps namely, neutrosophic δ-ß-continuous maps in neutrosophic topological 

spaces. Several of the fundamental properties related to this kind of neutrosophic continuous maps have been 

investigated. In addition, the interrelationships between this kind of maps and other well-known related 

neutrosophic maps have been discussed. On the other hand, new class of generalized neutrosophic maps namely, 

neutrosophic δ-ß-irresolute maps has been studied, and some of the essential properties concerning of this class of 

generalized neutrosophic maps have been introduced. Moreover, various suitable examples to support of these 

results have been provided. 
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1. Introduction 

Smarandache [1] in 1999 introduced a new mathematical idea called neutrosophic set as an extension of fuzzy set 

[2]. This idea aroused the attention of numerous researchers around the world, by merging it with other branches 

of mathematics. For example, Salama and Alblowi [3] offered the notion of neutrosophic topological spaces 

utilizing idea of neutrosophic sets and many of their applications see [4-6], as well the notion of continuous 

mappings have been studied through Salama et al. [7]. Kandasamy and Smarandache [8] first established algebraic 

structures with neutrosophic ideas, following them Abed et al. [9,10] merged neutrosophic with module theory. 

Al-Sharqi et al. [11,12] applied the idea of neutrosophic with complex values and used this idea to solve some 

real-life applications. On the other hand, topological space is a fertile environment that has attracted the attention 

of many researchers around the world, Hatir and Noiri [13]. studied a new class of generalized open sets, called δ-

ß-open sets (𝑒∗-open sets). Al-Jumaili et al. [14,15] investigated a new class of mappings with strongly closed 

graphs in topological spaces. Iswarya and Bageerathi [16] studied neutrosophic semi-open sets in neutrosophic 

topological spaces. In addition to a number of other research works we refer the reader to see [17-20]. 

 

The goal of presenting this work is to introduce and investigate other new concepts of generalized neutrosophic 

maps namely, neutrosophic δ-ß-continuous and neutrosophic δ-ß-irresolute maps in neutrosophic topological 

spaces. Several characterizations and basic properties related to these types of generalized neutrosophic maps have 

been discussed. In addition, some appropriate examples have been illustrated to support our main results”.  

 

This paper is organized as follows: In Section 2 recall different notions and fundamental results which play vital 

role in this study. In Section 3, we display several characterizations and essential properties concerning of 

neutrosophic δ-ß-continuous mappings utilizing δ-ß-neutrosophic open sets. Several characterizations and 

fundamental properties concerning of neutrosophic δ-ß-irresolute mappings utilizing δ-ß- neutrosophic open sets 

have been obtained in Section 4. Finally, the difficulties and importance of the study were discussed in the 

conclusion section in Section 5. 
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2. Materials and Methods  

 

In this section, recall different notions and fundamental results which play vital role in this study and helpful for 

verifying our major results”. 

Definition 2.1: [3] Let 𝒴 ≠ ∅. “A neutrosophic set (Concisely, 𝒩𝒮𝑆) 𝕃 is object having the shape 𝕃 =
{〈𝔉𝓎, Γ𝕃(𝓎), λ𝕃(𝓎), 𝓆𝕃(𝓎)𝒾〉: 𝓎 ∈ 𝒴} whereverΓ𝕃 ⟶ [0,1] indicate to degree of membership map, λ𝕃 ⟶ [0,1] 
indicate to degree of indeterminacy map with 𝓆𝕃 ⟶ [0,1] indicate to degree of non-membership map resp, ∀ 𝓎 ∈
𝒴 to set 𝕃 & 0 ≤ Γ𝕃(𝓎) + λ𝕃(𝓎) + 𝓆𝕃(𝑦) ≤ 3, ∀𝓎 ∈ 𝒴 “. 

Remark 2.2: [3] A 𝒩𝒮𝑆 𝕃 = {〈𝔉𝓎, Γ𝕃(𝓎), λ𝕃(𝓎), 𝓆𝕃(𝓎)𝒾〉: 𝓎 ∈ 𝒴} can be specified to arranged as 

𝔉𝓎, Γ𝕃(𝓎), λ𝕃(𝓎), 𝓆𝕃(𝓎)𝑖 in [0,1] on 𝒴. 

 

Definition2.3: [3]  Let 𝒴 ≠ ∅ with 𝒩𝒮𝑆 , 𝑆 𝕃 & ℋ in the shape 

 𝕃 = {〈𝔉𝓎, Γ𝕃(𝓎), λ𝕃(𝓎), 𝓆𝕃(𝓎)𝒾〉: 𝓎 ∈ 𝒴} , ℋ = 〈𝔉𝓎, Γℋ(𝓎), λℋ(𝓎), 𝓆ℋ(𝓎)𝒾〉: 𝓎 ∈ 𝒴}, then   

(𝒂) 0𝒩 = 𝔉𝓎, 0,0,1𝒾 & 1𝒩 = 𝔉𝓎, 1,1,0𝒾; 

(𝒃) 𝕃 ⊆ ℋ ⟺ 𝛤𝕃(𝓎) ≤ 𝛤ℋ(𝓎), 𝜆𝕃(𝓎) ≤ 𝜆ℋ(𝓎)& 𝓆𝕃(𝓎) ≥ 𝓆ℋ(𝓎): 𝓎 ∈ 𝒴;  

(𝒄) 𝕃 = ℋ ⟺ 𝕃 ⊆ ℋ and  ℋ ⊆ 𝕃;   

(𝒅) 1𝒩 − 𝕃 = {〈𝓎, 𝓆𝕃(𝓎), 1 − 𝜆𝕃(𝓎), 𝛤𝕃(𝓎)𝒾〉: 𝓎 ∈ 𝒴} = 𝕃𝑐;  

(𝐞) 𝕃 ∩ ℋ = {𝔉𝓎, 𝑚𝑖𝑛(Γ𝕃(𝓎), Γℋ(𝓎)), 𝑚𝑖𝑛 (λ𝕃(𝓎), λℋ(𝓎)), 𝑚𝑎𝑥(𝓆𝕃(𝓎), 𝓆ℋ(𝓎)) 𝒾: 𝓎 ∈ 𝒴}. 

(𝒇) 𝕃 ∪ ℋ = {𝔉𝓎, 𝑚𝑎𝑥(𝛤𝕃(𝓎), 𝛤ℋ (𝓎)), 𝑚𝑎𝑥 (𝜆𝕃(𝓎), 𝜆ℋ(𝓎)), 𝑚𝑖𝑛 (𝓆𝕃(𝓎), 𝓆ℋ(𝓎)) 𝒾: 𝓎 ∈ 𝒴}. 

 

Definition2.4: [3] On 𝒴 ≠ ∅ a neutrosophic Topology(Concisely,𝒩𝒮𝒯) is a collection Φ𝒩  of 𝒩𝒮𝑆 of 𝒴 

satisfactory: 

(𝓲)0𝒩 , 1𝒩 ∈ Φ𝒩; 

(𝓲𝓲)𝕃1⋂ 𝕃2 ∈ 𝛷𝒩 , ∀ 𝕃1, 𝕃2 ∈ 𝛷𝒩;  

(𝓲𝓲𝓲)⋃𝕃𝓍 ∈ 𝛷𝒩 , ∀ 𝕃𝓍: 𝓍 ∈ 𝒳 ⊆ 𝛷𝒩 . 

In that case, (𝒴, Φ𝒩) is said to neutrosiphic Topological-Space(Concisely,𝒩𝒮𝒯𝒮) in 𝒴. A Φ𝒩  elements are said 

to neutrosiphic open-set (Concisely,𝒩𝒮𝒪𝒮) in 𝒴. A 𝒩𝒮𝑆 𝒞  is neutrosiphic closed-set (Concisely, 𝒩𝒮𝐶𝑆) iff 𝒞𝑐 is 

𝒩𝒮𝒪𝒮.  

 

Definition2.5: [3] If(𝒴, Φ𝒩) is 𝒩𝒮𝒯𝒮 on 𝒴 & 𝕃 is 𝒩𝒮𝑆 of 𝒴, so a neutrosophic interior of 𝕃 (Concisely, 

𝒩𝒮𝐼𝑛𝑡(𝕃)) & neutrosophic closure of(𝕃)( Concisely, 𝒩𝒮𝐶𝑙(𝕃))are describe:  

𝒩𝒮𝐼𝑛𝑡(𝕃) = ⋃{𝒥: 𝒥 ⊆ 𝕃 & 𝒥 is 𝒩𝒮𝒪𝒮 in 𝒴} 

𝒩𝒮𝐶𝑙(𝕃) = ⋂{𝒥 = 𝒥 ⊆ 𝕃 & 𝒥 is 𝒩𝒮𝐶𝑆 in 𝒴}. 

 

Definition2.6: [20] If (𝒴, Φ𝒩) is 𝒩𝒮𝒯𝒮 on 𝒴 & 𝕃 is 𝒩𝒮𝑆. “In that case,(𝕃) is neutrosophic regular open 

set”(Concisely, 𝒩𝒮ℛ𝒪𝒮) if 𝕃 = 𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝐶𝑙(𝕃)). 

The(𝒩𝒮ℛ𝒪𝒮)𝐶is neutrosophic regular closed-set(Concisely,𝒩𝒮ℛ𝐶𝒮) in 𝒴. 

Definition2.7: [16]A subset 𝒦 is:  

(𝓲) 𝒩𝒮𝛿-interior of 𝒦 (Concisely,𝒩𝒮𝛿𝐼𝑛𝑡(𝒦)) describe via 𝒩𝒮𝛿𝐼𝑛𝑡(𝒦) = ⋃{ℬ: ℬ ⊆ 𝒦 & 𝐵 is 𝒩𝒮ℛ𝒪𝒮 in 𝒴}; 

(𝓲𝓲) 𝒩𝒮𝛿-closure of 𝒦 (Concisely,𝒩𝒮𝛿𝐶𝑙(𝒦)) describe via 𝒩𝒮𝛿𝐶𝑙(𝒦) = ⋂{𝒜: 𝒦 ⊆ 𝒜 & 𝐴 is  𝒩𝒮ℛ𝐶𝒮 in 𝒴}. 
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 Definition2.8: A subset 𝕃 is:  [16,20] 

(𝒂) A 𝒩𝒮  Pre-open-set(Concisely,𝒩𝒮𝑃𝒪𝒮) if 𝕃 ⊆ 𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝐶𝑙(𝕃)) 

(𝒃) A 𝒩𝒮  Semi-open-set(Concisely,𝒩𝒮𝑆𝒪𝒮) if 𝕃 ⊆ 𝒩𝒮𝐶𝑙(𝒩𝒮𝐼𝑛𝑡(𝕃)) 

(𝒄) A 𝒩𝒮  α-open-set(Concisely,𝒩𝒮α𝒪𝒮) if 𝕃 ⊆ 𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝐶𝑙(𝒩𝒮𝐼𝑛𝑡(𝕃))) 

(𝒅) A 𝒩𝒮  𝛿-open-set(Concisely,𝒩𝒮𝛿𝒪𝒮) if 𝕃 = 𝒩𝒮𝛿𝐼𝑛𝑡(𝕃); 

(𝒆) A 𝒩𝒮  𝛿-Pre open-set (Concisely,𝒩𝒮𝛿𝑃𝒪𝒮)  if 𝕃 ⊆ 𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝛿𝐶𝑙(𝕃));  

(𝒇) A 𝒩𝒮  𝛿-Semi open-set(Concisely,𝒩𝒮𝛿𝑆𝒪𝒮)  if 𝕃 ⊆ 𝒩𝒮𝐶𝑙(𝑁𝑆𝛿𝐼𝑛𝑡(𝕃));  

(𝒈) A 𝒩𝒮  𝐸-open-set(Concisely,𝒩𝒮𝐸𝒪𝒮) if 

 𝕃 ⊆ 𝒩𝒮𝐶𝑙(𝒩𝒮𝛿𝐼𝑛𝑡(𝕃)) ∪ 𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝛿𝐶𝑙(𝕃));   

(𝒉) A 𝒩𝒮  𝐸∗-open-set(Concisely,𝒩𝒮𝐸∗𝒪𝒮) if 𝕃 ⊆ 𝒩𝒮𝐶𝑙 (𝒩𝒮𝐼𝑛𝑡(𝒩𝒮𝛿𝐶𝑙(𝕃))).  

Remark 2.9: The complement of an 𝒩𝒮𝑃𝒪𝒮 

 (resp.𝒩𝒮𝑆𝒪𝒮, 𝒩𝒮α𝒪𝒮, 𝒩𝒮𝛿𝒪𝒮, 𝒩𝒮𝛿𝑃𝒪𝒮, 𝒩𝒮𝛿𝑆𝒪𝒮, 𝒩𝒮𝐸𝒪𝒮, 𝒩𝒮𝐸∗𝒪𝒮) is called a neutrosophic closed sets, and 

denoted by 𝒩𝒮𝑃𝐶𝒮 

 (resp. 𝒩𝒮𝑆𝐶𝒮, 𝒩𝒮α𝐶𝒮, 𝒩𝒮𝛿𝐶𝒮, 𝒩𝒮𝛿𝑃𝐶𝒮, 𝒩𝒮𝛿𝑆𝐶𝒮, 𝒩𝒮𝐸𝐶𝒮, 𝒩𝒮𝐸∗𝐶𝒮) in 𝒴. 

Remark 2.10: “The following diagram describes the relationships among some well-known generalized 

neutrosophic open sets in neutrosophic topological spaces”. None of these implications is reversible as shown via 

examples in [20]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The relationships among some well-known generalized Neutrosophic open sets 

 

3. Results and Discussion  

 

Various Characterizations of Neutrosophic δ-ß-Continuous Map in 𝓝𝓢𝓣𝓢 

“This section is devoted to display several characterizations and essential properties concerning of neutrosophic 

δ-ß-continuous mappings utilizing δ-ß-neutrosophic open sets”. 

Definition 3.1: A map 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is said to be neutrosophic δ-ß-continuous (Shortly, 𝒩𝒮-δ-ß-cont.) 

if 𝔉−1(𝒟) is 𝒩𝒮-δ-ßOS in (𝒳, Φ𝒩) ∀ 𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

Definition 3.2: [19] Let (𝒳, Φ𝒩) and (𝒴, Ψ𝒩) be 𝒩𝒮𝒯𝑆 , 𝑆. A map𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is: 

 

NS R-OS 

NS b-OS NS OS NS α-OS NS S-OS 

NS δP-OS 

NS δ-ß-OS NS δ-OS NS δS-OS NS E-OS 

NS P-OS 

NS ß-OS 
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(𝒂) A neutrosophic continuous (Concisely,𝒩𝒮-cont.) if 𝔉−1(𝒟) is 𝒩𝒮𝒪𝒮 in (𝒳, Φ𝒩) ∀ 𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

(𝒃) A 𝒩𝒮-δ-cont. if 𝔉−1(𝒟) is 𝒩𝒮𝛿𝒪𝒮 in (𝒳, Φ𝒩) for each 𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

(𝒄) A 𝒩𝒮-δP-cont. if 𝔉−1(𝒟) is 𝒩𝒮𝛿𝑃𝒪𝒮 in(𝒳, Φ𝒩) for each 𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

(𝒅) A 𝒩𝒮-δS-cont. if 𝔉−1(𝒟) is 𝒩𝒮𝛿𝑆𝒪𝒮 in (𝒳, Φ𝒩) for each𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

(𝒆) A 𝒩𝒮-E-cont. if 𝔉−1(𝒟) is 𝒩𝒮𝐸𝒪𝒮 in(𝒳, Φ𝒩) for each𝒩𝒮𝒪𝒮 𝒟 in (𝒴, Ψ𝒩). 

Example 3.3: Assume, 𝒳 = 𝒴 = {𝓇, 𝓅, 𝓏} & describe 𝒩𝒮𝑆 , 𝑆 𝒳1, 𝒳2 & 𝒳3  in 𝒳 & 𝒴1 in 𝒴 as follows: 

𝒳1 = 𝔉𝒳, (
Γ𝓇

0.2
,

Γ𝓅

0.3
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.8
,
𝓆𝓅

0.7
,

𝓆𝓏

0.6
) 𝒾; 

𝒳2 = 𝔉𝒳, (
Γ𝓇

0.1
,

Γ𝓅

0.1
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.9
,
𝓆𝓅

0.9
,

𝓆𝓏

0.6
) 𝒾; 

𝒳3 = 𝔉𝒳, (
Γ𝓇

0.2
,

Γ𝓅

0.4
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.8
,
𝓆𝓅

0.6
,

𝓆𝓏

0.6
) 𝒾; 

𝒴1 = 𝔉𝒴, (
Γ𝓇

0.2
,

Γ𝓅

0.4
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.8
,
𝓆𝓅

0.6
,

𝓆𝓏

0.6
) 𝒾. 

In that case, obtain 𝛷𝒩 = {0𝒩 , 𝒳1 , 𝒳2 , 1𝒩} & 𝛹𝒩 = {0𝒩 , 𝒴1, 1𝒩}. Suppose 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is the 

identity map, so 𝔉 is 𝒩𝒮-δ-ß-cont. map. 

Proposition 3.4: For a map𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) the next properties are hold, but the converse need not to be  

true. 

(𝒂) Every 𝒩𝒮-δ-Cont.  is a 𝒩𝒮-Cont.  

(𝒃) Every 𝒩𝒮-Cont.  is a 𝒩𝒮-δS-Cont. 

(𝒄) Every 𝒩𝒮-Cont.   is a 𝒩𝒮-δP-Cont. 

(𝒅) Every 𝒩𝒮-δS-Cont. is a 𝒩𝒮-E-Cont. 

(𝒆) Every 𝒩𝒮-δP-Cont. is a 𝒩𝒮-E-Cont. 

(𝒇) Every 𝒩𝒮-E-Cont. is a 𝒩𝒮-δ-ß-Cont. 

(𝒈) Every 𝒩𝒮-δS-Cont. is a 𝒩𝒮-δ-ß-Cont. 

(𝒉) Every 𝒩𝒮-δP-Cont. is a 𝒩𝒮-δ-ß-Cont. 

Proof: The proof of the cases(a), (b) & (c) are presented and established in [20]. 

(𝒅)- Presume, 𝒟 is 𝒩𝒮𝒪𝒮 in 𝒴. Because, 𝔉 is𝒩𝒮-δS-Cont., 𝔉−1(𝒟) is 𝒩𝒮𝛿𝑆𝒪𝒮 in 𝒳. As, each 𝒩𝒮𝛿𝑆𝒪𝒮 is 𝒩𝒮𝐸𝒪𝒮 

[21], so  𝔉−1(𝒟) is 𝒩𝒮𝐸𝒪𝒮 in 𝒳. Consequently, 𝔉 is𝒩𝒮-E-Cont. 

(𝐞)-This proof is similar to that of case (𝑑).   

(𝒇)- Presume that 𝒟 is a 𝒩𝒮𝒪𝒮 in 𝒴. Because 𝔉 is 𝒩𝒮-E-Cont., 𝔉−1(𝒟) is a 𝒩𝒮𝐸𝒪𝒮 in𝒳. As each 𝒩𝒮𝐸𝒪𝒮 is 

𝒩𝒮 − 𝛿 − ß − 𝒪𝒮 [21], so 𝔉−1(𝒟) is𝒩𝒮 − 𝛿 − ß − 𝒪𝒮 in 𝒳. Consequently, 𝔉 is 𝒩𝒮-δ-ß-Cont. 

The proofs of the cases(𝑔)&(ℎ) are similar to that of cases (𝑑)&(𝑒), respectively. 

   

Remark 3.5: The following diagram describe the interrelations between Neutrosophic-δ-ß continuous map and 

other existing generalized of Neutrosophic continuous maps. 

 

 

 

https://doi.org/10.54216/IJNS.210402


International Journal of Neutrosophic Science (IJNS)                                           Vol. 21, No. 04, PP. 21-29, 2023 

25 
Doi: https://doi.org/10.54216/IJNS.210402 
Received: January 19, 2023   Revised: April 24, 2023   Accepted: July 08, 2023 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  The relationships between Neutrosophic δ-ß-continuous maps and other well-known types of 

generalized Neutrosophic continuous maps 

“None of these implications are reversible as shown via the examples in [18] & [20], and utilizing the examples 

which are given below”: 

Example 3.6: Assume, 𝒳 = 𝒴 = {𝓇, 𝓅, 𝓏} & describe 𝒩𝒮𝑆 , 𝑆, 𝒳1, 𝒳2, 𝒳3 & 𝒳4  in 𝒳 & 𝒴1 in 𝒴 as follows:  

𝒳1 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.5
,

Γ𝓏

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.7
,
𝓆𝓅

0.5
,

𝓆𝓏

0.5
) 𝒾; 

𝒳2 = 𝔉𝒳, (
Γ𝓇

0.4
,

Γ𝓅

0.2
,

Γ𝓏

0.6
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.6
,
𝓆𝓅

0.8
,

𝓆𝓏

0.4
) 𝒾; 

𝒳3 = 𝔉𝒳, (
Γ𝓇

0.4
,

Γ𝓅

0.5
,

Γ𝓏

0.6
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.6
,
𝓆𝓅

0.5
,

𝓆𝓏

0.4
) 𝒾; 

𝒳4 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.5
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.7
,
𝓆𝓅

0.5
,

𝓆𝓏

0.6
) 𝒾; 

𝒴1 = 𝔉𝒴, (
Γ𝓇

0.3
,

Γ𝓅

0.5
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.7
,
𝓆𝓅

0.5
,

𝓆𝓏

0.6
) 𝒾. 

In that case, obtain 𝛷𝒩 = {0𝒩 , 𝒳1 , 𝒳2 , 𝒳3, 𝒳1 ∩ 𝒳2, 1𝒩} & 𝛹𝒩 = {0𝒩 , 𝒴1, 1𝒩}. Presume 𝔉: (𝒳, Φ𝒩) ⟶
(𝒴, Ψ𝒩) is the identity map, so 𝔉 is 𝒩𝒮-δ-ß-Cont. but not 𝒩𝒮-δS-Cont., because of the set 𝔉−1(𝒴1) = 𝒳4 is 𝒩𝒮𝛿 −
ß − 𝒪𝒮 but not 𝒩𝒮𝛿𝑆𝒪𝒮.  

Example 3.7: Utilizing Example (3.3). We obtain, a map 𝔉 is 𝒩𝒮-δ-ß-Cont., but not 𝒩𝒮-δP-Cont., because of the 

set  𝔉−1(𝒴1) = 𝒳3 is a 𝒩𝒮𝛿 − ß − 𝒪𝒮  but not 𝒩𝒮𝛿𝑃𝒪𝒮.  

Remark 3.8: It is obvious that Every 𝒩𝒮-E-Cont. is a 𝒩𝒮-δ-ß-Cont. Utilizing Example (3.4) in [20] below, to 

show that the converse not necessarily to be true. 

Example 3.9: Let 𝒳 = 𝒴 = {𝓇, 𝓅} & describe 𝒩𝒮𝑆 , 𝑆, 𝒳1 & 𝒳2 in𝒳 & 𝒴1 in 𝒴 as follows: 

𝒳1 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.2
) , (

λ𝓇

0.5
,

λ𝓅

0.5
) , (

𝓆𝓇

0.5
,
𝓆𝓅

0.5
) 𝒾; 

𝒳2 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
) , (

𝓆𝓇

0.7
,
𝓆𝓅

0.6
) 𝒾; 

𝒴1 = 𝔉𝒴, (
Γ𝓇

0.3
,

Γ𝓅

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
) , (

𝓆𝓇

0.7
,
𝓆𝓅

0.6
) 𝒾. 

NS R-Cont 

NS E-Cont NS-Cont NS α-Cont NS δ-P-Cont 

NS δ-Cont NS δ-S-Cont NS E-Cont 

NS δ-ß-Cont 
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In that case, get Φ𝒩 = {0𝒩 , 𝒳1 , 𝒩} andΨ𝒩 = {0𝒩 , 𝒴1, 1𝒩}. Presume 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is the identity map, 

so 𝔉 is 𝒩𝒮-δ-ß-Cont. but not 𝒩𝒮-E-Cont., because of the set  𝔉−1(𝒴1) = 𝒳2 is a 𝒩𝒮 − 𝛿 − ß − 𝒪𝒮  but not 

𝒩𝒮𝐸𝒪𝒮. 

Theorem 3.10: A map 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩)  𝒩𝒮-δ-ß-Cont. iff the inverse image of every  𝒩𝒮𝐶𝒮 in (𝒴, Ψ𝒩)  

is  𝒩𝒮𝛿 − ß − 𝐶𝒮 in (𝒳, Φ𝒩). 

Proof: Assume, 𝒟 is  𝒩𝒮𝐶𝒮 in (𝒴, Ψ𝒩) ⟹ 𝒟c is a  𝒩𝒮𝒪𝒮 in (𝒴, Ψ𝒩). Since 𝔉 is 𝒩𝒮-δ-ß-Cont., then 𝔉−1(𝒟c) is 

𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Because,𝔉−1(𝒟c) = (𝔉−1(𝒟))c, so  𝔉−1(𝒟) is 𝒩𝒮𝛿 − ß − 𝐶𝒮.  

Conversely: Suppose,  𝒟 is  𝒩𝒮𝐶𝒮 in (𝒴, Ψ𝒩). In that case  𝒟c is a  𝒩𝒮𝒪𝒮 in (𝒴, Ψ𝒩). Via supposition 𝔉−1(𝒟c) 

is a 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). 

 Since,𝔉−1(𝒟c) = (𝔉−1(𝒟))c, so (𝔉−1(𝒟))c is𝒩𝒮𝛿 − ß − 𝒪𝒮 in(𝒳, Φ𝒩). Consequently 𝔉−1(𝒟) is 𝒩𝒮 − 𝛿 −
ß − 𝐶𝒮 in (𝒳, Φ𝒩). Thus, 𝔉−1 is 𝒩𝒮-δ-ß-Cont.  

Theorem3.11: Let𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩)   be 𝒩𝒮-δ-ß-Cont. map and ℱ: (𝒴, Ψ𝒩) ⟶ (𝒵, 𝔗𝒩) be a 𝒩𝒮-δ-ß-

Cont., then ℱο𝔉: (𝒳, Φ𝒩) ⟶ (𝒵, 𝔗𝒩) is a 𝒩𝒮-δ-ß-Cont.  

Proof: Assume, 𝒟 is  𝒩𝒮𝒪𝒮 in (𝒵, 𝔗𝒩). Then, via supposition,   ℱ−1(𝒟) is a 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒴, Ψ𝒩). Since, 

𝔉 is a 𝒩𝒮-δ-ß-Cont. map, so  𝔉−1(ℱ−1(𝒟)) 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Consequently, ℱο𝔉 is a 𝒩𝒮-δ-ß-Cont. 

Remark 3.12: it’s important to show by the next example the composition of two𝒩𝒮-δ-ß-Cont. map not necessarily 

to be 𝒩𝒮-δ-ß-Cont.   

Example 3.13: Assume that, 𝒳 = 𝒴 = 𝒵 = {𝓇, 𝓅, 𝓏} & describe 𝒩𝒮𝑆 , 𝑆, 𝒳1& 𝒳2 in 𝒳 and 𝒴1, 𝒴2, 𝒴3 & 𝒴4 in 𝒴  
in 𝒴 and 𝒵1 in 𝒵 as follows:  

 

𝒳1 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.1
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.3
,
𝓆𝓅

0.4
,

𝓆𝓏

0.4
) 𝒾; 

𝒳2 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.2
,

Γ𝓏

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.2
,
𝓆𝓅

0.2
,

𝓆𝓏

0.4
) 𝒾; 

𝒴1 = 𝔉𝒳, (
Γ𝓇

0.4
,

Γ𝓅

0.3
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.4
,
𝓆𝓅

0.5
,

𝓆𝓏

0.5
) 𝒾; 

𝒴2 = 𝔉𝒳, (
Γ𝓇

0.5
,

Γ𝓅

0.5
,

Γ𝓏

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.5
,

𝓆𝓅

0.5
,

𝓆𝓏

0.5
) 𝒾; 

𝒴3 = 𝔉𝒳, (
Γ𝓇

0.5
,

Γ𝓅

0.5
,

Γ𝓏

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.4
,

𝓆𝓅

0.5
,

𝓆𝓏

0.5
) 𝒾; 

𝒴4 = 𝔉𝒳, (
Γ𝓇

0.4
,

Γ𝓅

0.3
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.5
,

𝓆𝓅

0.5
,

𝓆𝓏

0.5
) 𝒾; 

𝒵1 = 𝔉𝒳, (
Γ𝓇

0.3
,

Γ𝓅

0.4
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.4
,

𝓆𝓅

0.4
,

𝓆𝓏

0.5
) 𝒾. 

In that case, obtain 𝛷𝒩 = {0𝒩 , 𝒳1 , 𝒳2, 1𝒩}, 𝛹𝒩 = {0𝒩 , 𝒴1, 𝒴2, 𝒴3, 𝒴4, 1𝒩} & 𝔗𝒩 = {0𝒩 , 𝒵1, 1𝒩}.  

Presume 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) &  ℱ: (𝒴, Ψ𝒩) ⟶ (𝒵, 𝔗𝒩) are the identity maps, so 𝔉 & ℱ are 𝒩𝒮-δ-ß-Cont. 

maps, but ℱο𝔉 is not 𝒩𝒮-δ-ß-Cont. map.  

Definition 3.14: A neutrosophic topological space (𝒳, Φ𝒩) is called a δ-ß-𝑈𝟏

𝟐

 (Briefly, 𝒩𝒮-δ-ß-𝒯-𝑈𝟏

𝟐

 ) space if 

every 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩) is 𝒩𝒮𝒪𝒮 in (𝒳, Φ𝒩). 

Theorem3.15: Let 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) be 𝒩𝒮-δ-ß-Cont. map, then 𝔉 is a 𝒩𝒮-Cont. if (𝒳, Φ𝒩) is 𝒩𝒮-δ-ß-𝒯-

𝑈𝟏

𝟐

 ) space. 
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Proof:  Assume, 𝒟 is 𝒩𝒮𝒪𝒮 in (𝒴, Ψ𝒩). In that case by supposition  𝔉−1(𝒟)  is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Since 

(𝒳, Φ𝒩) is 𝒩𝒮-δ-ß-𝒯-𝑈𝟏

𝟐

) space, so by Definition (3.14)  𝔉−1(𝒟) is 𝒩𝒮𝒪𝒮 in (𝒳, Φ𝒩). Consequently 𝔉 is 𝒩𝒮-

Cont. 

Theorem3.16:  For 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩).The next statements are equivalent: 

(𝒂) 𝔉(𝒩𝒮𝛿 − ß𝐶𝑙(𝒟)) ⊆ 𝒩𝒮𝛿𝐶𝑙(𝔉(𝒟)), ∀ 𝒩𝒮𝐶𝒮 𝒟 in (𝒳, Φ𝒩). 

(𝒃) 𝒩𝒮𝛿 − ß𝐶𝑙(𝔉−1(Γ)) ⊆ 𝔉−1(𝒩𝒮𝛿𝐶𝑙(Γ)), ∀ 𝒩𝒮𝐶𝒮 Γ in (𝒴, Ψ𝒩).   

Proof: The proof of these cases are studied and established in [20]. 

Remark 3.17: If 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is 𝒩𝒮-δ-ß-Cont. map, then  

(𝒂) 𝔉(𝒩𝒮𝛿 − ßCl(𝒟)) need not be equal to 𝒩𝒮𝛿Cl(𝔉(𝒟)) where𝒟 ∈ (𝒳, Φ𝒩).. 

(𝒃) 𝒩𝒮𝛿 − ßCl(𝔉−1(Γ)) need not be equal to 𝔉−1(𝒩𝒮𝛿Cl(Γ)), where Γ ∈ (𝒴, Ψ𝒩).  

As publicized in example (5.9) in [20]. 

Theorem 3.18:  If  𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is 𝒩𝒮-δ-ß-Cont., then  

𝔉−1(𝒩𝒮𝛿𝐼𝑛𝑡(Γ)) ⊆ 𝒩𝒮𝛿 − ß𝐼𝑛𝑡(𝔉−1(Γ)), ∀ 𝒩𝒮𝐶𝒮 Γ in (𝒴, Ψ𝒩). 

Proof: The proof of this case is studied in [20]. 

Remark 3.19: If 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is 𝒩𝒮-δ-ß-Cont. map, then 𝒩𝒮𝛿 − ß𝐼𝑛𝑡(𝔉−1(Γ)) need not be equal to 

𝔉−1(𝒩𝒮𝛿𝐼𝑛𝑡(Γ)), whereΓ ∈ 𝒴, Ψ𝒩), as publicized in example (5.12) in [20] 

 

4. Some Properties of Neutrosophic δ-ß-Irresolute Map in 𝓝𝓢𝓣𝓢 

 
“In this section, several characterizations and fundamental properties concerning of neutrosophic δ-ß-irresolute 

mappings utilizing δ-ß- neutrosophic open sets have been obtained”. 

Definition4.1: A map 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩)  is called δ-ß-irresolute(Shortly,𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟)map if 𝔉−1(𝒟)   is 

𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩), ∀ 𝒩𝒮𝛿 − ß − 𝒪𝒮 𝒟 of 𝒴, Ψ𝒩).  

Theorem4.2: Let 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) be a 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 map, then 𝔉 is 𝒩𝒮-δ-ß-Cont.  

Proof: Assume, 𝔉 is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 map and  𝒟 be any 𝒩𝒮𝒪𝒮 in (𝒴, Ψ𝒩). Since each 𝒩𝒮𝒪𝒮 is 𝒩𝒮𝛿 − ß − 𝒪𝒮, 

so 𝒟 is a 𝒩𝒮𝛿 − ß − 𝒪𝒮 in 𝒴, Ψ𝒩).  Via supposition 𝔉−1(𝒟)  is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in 𝒴, Ψ𝒩).   thus 𝔉 is 𝒩𝒮-δ-ß-

Cont. map. 

Remark 4.3: The converse of Theorem (4.2) not necessarily to be true in general as shown in the example below: 

Example 4.4: Assume, 𝒳 = 𝒴 = 𝒵 = {𝓇, 𝓅, 𝓏} & describe 𝒩𝒮𝑆 , 𝑆, 𝒳1, 𝒳2 & 𝒳3 in 𝒳 with 𝒴1 & 𝒴2 in 𝒴  as 

follows: 

𝒳1 = 𝔉𝒳, (
Γ𝓇

0.2
,

Γ𝓅

0.3
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.8
,
𝓆𝓅

0.7
,

𝓆𝓏

0.6
) 𝒾; 

𝒳2 = 𝔉𝒳, (
Γ𝓇

0.1
,

Γ𝓅

0.1
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.9
,
𝓆𝓅

0.9
,

𝓆𝓏

0.6
) 𝒾; 

𝒳3 = 𝔉𝒳, (
Γ𝓇

0.2
,

Γ𝓅

0.4
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.8
,
𝓆𝓅

0.6
,

𝓆𝓏

0.6
) 𝒾; 

𝒴1 = 𝔉𝒳, (
Γ𝓇

0.1
,

Γ𝓅

0.1
,

Γ𝓏

0.4
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.9
,
𝓆𝓅

0.9
,

𝓆𝓏

0.6
) 𝒾; 

𝒴2 = 𝔉𝒳, (
Γ𝓇

0.1
,

Γ𝓅

0.4
,

Γ𝓏

0.5
) , (

λ𝓇

0.5
,

λ𝓅

0.5
,

λ𝓏

0.5
) , (

𝓆𝓇

0.9
,
𝓆𝓅

0.6
,

𝓆𝓏

0.5
) 𝒾. 
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In that case, get 𝛷𝒩 = {0𝒩 , 𝒳1, 𝒳2, 1𝒩} & 𝛹𝒩 = {0𝒩 , 𝒴1, 1𝒩}. Presume 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) is the identity 

map, so 𝔉 is 𝒩𝒮-δ-ß-Cont.  but not 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟, because of the set 𝒴2 is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in 𝒴 but 𝔉−1(𝒴2) is 

not 𝒩𝒮𝛿 − ß − 𝒪𝒮  in (𝒳, Φ𝒩).  

Theorem4.5: Let 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) be 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 map,so 𝔉 is 𝒩𝒮 − 𝐼𝑟𝑟 if (𝒳, Φ𝒩) is 𝒩𝒮-δ-ß-𝑈𝟏

𝟐

 -

space.  

Proof: Assume, 𝒟 is 𝒩𝒮𝒪𝒮 in (𝒴, Ψ𝒩). In that case𝒟 is a 𝒩𝒮𝛿 − ß − 𝒪𝒮  in (𝒴, Ψ𝒩). Consequently 𝔉−1(𝒟)   is 

𝒩𝒮𝛿 − ß − 𝒪𝒮  in (𝒳, Φ𝒩), via supposition. Since (𝒳, Φ𝒩) is 𝒩𝒮-δ-ß-𝑈𝟏

𝟐

 –space, so 𝔉−1(𝒟) is 𝒩𝒮𝒪𝒮 in 

(𝒳, Φ𝒩). Consequently, 𝔉 is 𝒩𝒮 − 𝐼𝑟𝑟  map. 

Theorem4.6: Let 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) & ℱ: (𝒴, Ψ𝒩) ⟶ (𝒵, 𝔗𝒩) be 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 maps, then 

ℱο𝔉: (𝒳, Φ𝒩) ⟶ (𝒵, 𝔗𝒩) is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟.  

Proof: Assume, 𝒟 is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒵, 𝔗𝒩). In that case ℱ−1(𝒟)  is a 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒴, Ψ𝒩). Since, 𝔉 is 

a 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟  map, so 𝔉−1(ℱ−1(𝒟)) is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Consequently, ℱο𝔉 is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 

map. 

Theorem 4.7: Let 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) be  𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 map and ℱ: (𝒴, Ψ𝒩) ⟶ (𝒵, 𝔗𝒩) be  𝒩𝒮-δ-ß-

Cont., then ℱο𝔉: (𝒳, Φ𝒩) ⟶ (𝒵, 𝔗𝒩) is 𝒩𝒮-δ-ß-Cont., map. 

Proof: Assume, 𝒟 is 𝒩𝒮𝒪𝒮 in (𝒵, 𝔗𝒩).  In that case ℱ−1(𝒟) is a 𝒩𝒮𝛿 − ß − 𝒪𝒮 n (𝒴, Ψ𝒩). Since  𝔉 is 𝒩𝒮𝛿 −
ß − 𝐼𝑟𝑟, 𝑠𝑜 𝔉−1(ℱ−1(𝒟))  is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Consequently, ℱο𝔉 is 𝒩𝒮-δ-ß-Cont. 

Theorem 4.8: Let (𝒳, Φ𝒩) and (𝒴, Ψ𝒩) are 𝒩𝒮-δ-ß-𝑈𝟏

𝟐

 –spaces. Then, for a map 𝔉: (𝒳, Φ𝒩) ⟶ (𝒴, Ψ𝒩) the 

next properties are equivalent: 

(𝒂) 𝔉 is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟; 

(𝒃) 𝔉−1(Γ) is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩) for all 𝒩𝒮𝛿 − ß − 𝒪𝒮 Γ in (𝒴, Ψ𝒩); 

(𝒄) 𝒩𝒮𝐶𝑙(𝔉−1(Γ)) ⊆ 𝔉−1(𝒩𝒮𝐶𝑙(Γ)) for all 𝒩𝒮𝒮 Γ of (𝒴, Ψ𝒩). 

Proof:(𝒂) ⟶ (𝒃):   Suppose, Γ is any 𝒩𝒮𝛿 − ß − 𝒪𝒮  in  (𝒴, Ψ𝒩). So, Γ𝑐  is 𝒩𝒮𝛿 − ß − 𝐶𝒮  in(𝒴, Ψ𝒩) Since, 𝔉 

is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟, so 𝔉−1(Γ𝑐) is 𝒩𝒮𝛿 − ß − 𝐶𝒮 in (𝒳, Φ𝒩).  

However, 𝔉−1(𝛤𝑐) = (𝔉−1(𝛤))𝑐 . Consequently, 𝔉−1(Γ) is𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). 

(𝒃) ⟶ (𝒄):  Assume, Γ is any 𝒩𝒮𝒮  in (𝒴, Ψ𝒩) & Γ ⊆ 𝒩𝒮𝐶𝑙(Γ). So, 𝔉−1(Γ) ⊆ 𝔉−1(𝒩𝒮𝐶𝑙(Γ)). Since, 𝒩𝒮𝐶𝑙(Γ) 

is 𝒩𝒮𝐶𝒮 in (𝒴, Ψ𝒩),so 𝒩𝒮𝐶𝑙(Γ) is 𝒩𝒮𝛿 − ß − 𝐶𝒮  in (𝒴, Ψ𝒩). Consequently, (𝒩𝒮𝐶𝑙(Γ))𝑐 is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in 

(𝒴, Ψ𝒩). Via supposition,  𝔉−1((𝒩𝒮𝐶𝑙(Γ)))𝑐 is 𝒩𝒮𝛿 − ß − 𝒪𝒮 in (𝒳, Φ𝒩). Because, 𝔉−1((𝒩𝒮𝐶𝑙(Γ))𝑐) =

(𝔉−1(𝒩𝒮𝐶𝑙(Γ)))𝑐 , so 𝔉−1(𝒩𝒮𝐶𝑙(Γ)) is𝒩𝒮𝛿 − ß − 𝐶𝒮 in (𝒳, Φ𝒩). Since, (𝒳, Φ𝒩) is 𝒩𝒮-δ-ß-𝑈𝟏

𝟐

 –space, so 

𝔉−1(𝒩𝒮𝐶𝑙(Γ)) is 𝒩𝒮𝐶𝒮 in (𝒳, Φ𝒩).  Thus, 

𝒩𝒮𝐶𝑙(𝔉−1(Γ)) ⊆ 𝒩𝒮𝐶𝑙 (𝔉−1(𝒩𝒮𝐶𝑙(Γ))) = 𝔉−1(𝒩𝒮𝐶𝑙(Γ)). 

 This mean 𝒩𝒮𝐶𝑙(𝔉−1(Γ)) ⊆ 𝔉−1(𝒩𝒮𝐶𝑙(Γ)).   

(𝒄) ⟶ (𝒂):    Assume, Γ is any 𝒩𝒮𝛿 − ß − 𝐶𝒮  in (𝒴, Ψ𝒩). Since (𝒴, Ψ𝒩) is 𝒩𝒮 − 𝛿 − ß − 𝑈𝟏

𝟐

 – space, so Γ is 

𝒩𝒮𝐶𝒮 in (𝒴, Ψ𝒩) and 𝒩𝒮𝐶𝑙(Γ) = Γ. Therefore, 

𝒩𝒮𝐶𝑙(𝔉−1(Γ)). ⊆ 𝔉−1(𝒩𝒮 𝐶𝑙(Γ)) = 𝔉−1(Γ) ⟹ 𝒩𝒮𝐶𝑙(𝔉−1(Γ)) ⊆ 𝔉−1(Γ). But obviously 𝔉−1(Γ) ⊆

𝒩𝒮𝐶𝑙(𝔉−1(Γ)).  Consequently, 𝒩𝒮𝐶𝑙(𝔉−1(Γ)) = 𝔉−1(Γ)  ⟹ 𝔉−1(Γ)  is a 𝒩𝒮𝐶𝒮 and thus it is 𝒩𝒮𝛿 − ß − 𝐶𝒮 in 

(𝒳, Φ𝒩). Hence, 𝔉 is 𝒩𝒮𝛿 − ß − 𝐼𝑟𝑟 map. 

5. Conclusion 

The concepts of neutrosophy and neutrosophic sets have putted the foundation for a whole family of novel 

mathematical theories to generalizing both their classical and fuzzy counterparts, such as a neutrosophic set 

theory”. The main target of our manuscript is to display and study a new idea of generalized neutrosophic 

continuous maps namely, 𝒩𝒮δ-ß-continuous map. Also, new type of generalized neutrosophic maps called, 

neutrosophic δ-ß-irresolute maps has been studied. Some characterizations and substantial properties related to 

these kinds of generalized neutrosophic maps have been investigated.  
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