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1. Introduction 

         C.L. Chang [3] was introduced fuzzy topological space by using .Zadeh’s L.A [18] (uncertain) 

fuzzy sets. Further Coker [4] was developed the notion of Intuitionistic fuzzy topological spaces by 

using Atanassov’s[1] Intuitionistic fuzzy set. Neutrality the degree of indeterminacy, as an 

independent concept was introduced by Smarandache [7]. He also defined the Neutrosophic set of 

three component Neutrosophic topological spaces (t, f, i) =(Truth, Falsehood, Indeterminacy),The 

Neutrosophic crisp set concept  converted to Neutrosophic topological spaces  by A.A.Salama [13].  

I.Arokiarani.[2] et al, introduced Neutrosophic  α -closed sets.  T Rajesh kannan[10] et.al 

introduced and investigated a new class of continuous multivalued function  is called 

Neutrosophic α- continuous multivalued function in Neutrosophic topological spaces.  

     Aim of this present paper is, we define some new type of  irresolute  multifunction between the 

two spaces. we obtain some  characterization and  some  properties between such as   Lower & 

Upper 𝛼- irresolute multifunction.  

2. PRELIMINARIES 

In this section, we introduce the basic definition for Neutrosophic sets and its operations. 

Throughout this presentation, (𝑅𝐶
1,𝜏𝑅𝐶

1
)  is namely as  classical topological spaces  on 𝑅𝐶

1 

(represent as CTS𝑅𝐶
1) , (𝑅𝑁

2.,𝜏𝑁
𝑅𝑁

2,
) is namely as an  Neutrosophic topological spaces on 

𝑅𝑁
2.(represent as NUTS𝑅𝑁

2,),The family of all open set in 𝑅𝐶
1 (𝛼 −Open in𝑅𝐶

1  , semi-openin 𝑅𝐶
1 

and pre-open in 𝑅𝐶
1 respectively )  is denoted by O(CTS𝑅𝐶

1)( 𝛼O(CTS𝑅𝐶
1) , SO(CTS𝑅𝐶

1) and 

PO(CTS𝑅𝐶
1) respectively). The family of all Neutrosophic open set in 𝑅𝑁

2,(𝛼 −Open in 𝑅𝑁
2,, semi-

open in 𝑅𝑁
2,  and pre-open in 𝑅𝑁

2, respectively )  is denoted by O(NUTS𝑅𝑁
2,).( 𝛼O(NUTS𝑅𝑁

2,) , 

SO(NUTS𝑅𝑁
2,) and PO(NUTS𝑅𝑁

2,) respectively). The family of all closed set in 𝑅𝐶
1 (𝛼 −closed 

in𝑅𝐶
1 , semi-closed in 𝑅𝐶

1 and pre-Closed in 𝑅𝐶
1 respectively )  is denoted by 

C(CTS𝑅𝐶
1).( 𝛼C(CTS𝑅𝐶

1) , SC(CTS𝑅𝐶
1) and PS(CTS𝑅𝐶

1) respectively). The family of all 

Neutrosophic Closed  in 𝑅𝑁
2(𝛼 −closed in 𝑅𝑁

2,  , semi-closed in 𝑅𝑁
2,  and pre-closed in 𝑅𝑁

2, 

respectively )  is denoted by C(NUTS𝑅𝑁
2,).( 𝛼C(NUTS𝑅𝑁

2,) , SC(NUTS𝑅𝑁
2,) and PC(NUTS𝑅𝑁

2,) 

respectively) 
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Definition 2.1 [7]   
 Let 𝑅𝑁

1 be a non-empty fixed set. A Neutrosophic set 𝐴𝑅𝑁
1
 is an object having the form𝐴𝑅𝑁

1
= {<𝜉, 

𝜇𝐴
𝑅𝑁

1
(𝜉),𝜎𝐴

𝑅𝑁
1
(𝜉),𝛾𝐴

𝑅𝑁
1
(𝜉)> : 𝜉 ∈ 𝑅𝑁

1}.Where 𝜇𝑅𝑁
1
(𝜉):𝑅𝑁

1 → [0,1 ],𝜎𝑅𝑁
1
(𝜉)):𝑅𝑁

1 → [0,1], 

,𝛾𝐴
𝑅𝑁

1
(𝜉)):𝑅𝑁

1 → [0,1], are  represent Neutrosophic of  the degree of membership function, the 

degree indeterminacy and the degree of non membership function respectively of each element 𝜉 ∈ 

𝑅𝐶
1 to the set 𝐴𝑅𝐶

1
with 0 ≤ 𝜇

𝐴
𝑅𝑁

1

(𝜉)+𝜎𝐴
𝑅𝑁

1
(𝜉)+𝛾𝐴

𝑅𝑁
1
(𝜉) ≤ 1.This is  called standard form  

generalized fuzzy sets. But  also Neutrsophic set may be 0 ≤ 𝜇𝐴
𝑅𝑁

1
(𝜉)+𝜎𝐴

𝑅𝑁
1
(𝜉)+𝛾𝐴

𝑅𝑁
1
(𝜉)  ≤ 3 

Remark 2.2[7]   

we denote𝐴𝑅𝑁
1
= {<𝜉, 𝜇𝐴

𝑅𝑁
1
,𝜎𝐴

𝑅𝑁
1
,𝛾𝐴

𝑅𝑁
1
> } for the Neutrosophic set  

𝐴𝑅𝑁
1
= {<𝜉, 𝜇𝐴

𝑅𝑁
1
(𝜉),𝜎𝐴

𝑅𝑁
1
(𝜉),𝛾𝐴

𝑅𝑁
1
(𝜉)> : 𝜉∈𝑅𝐶

1}. 

Example 2.3 [7]   

Each Intuitionistic fuzzy  set 𝐴𝑅𝑁
1
 is a non-empty set in 𝑅𝑁

1 is obviously on Neutrosophic set 

having the form 𝐴𝑅𝑁
1
= {<𝜉, 𝜇𝐴

𝑅𝑁
1
(𝜉),(1 − (𝜇𝐴

𝑅𝑁
1

+ 𝛾𝐴
𝑅𝑁

1
(𝜉))) ,𝛾𝐴

𝑅𝑁
1
(𝜉)> : 𝜉∈𝑅𝐶

1} 

Definition 2.4 [7]   

                 We must introduce the Neutrosophic set 0𝑁   and 1𝑁 in 𝑅𝑁
1 as follows: : 

 

       0𝑁= {<𝜉, 0, 0, 1>: 𝜉 ∈  𝑅𝑁
1} &  1𝑁= {<  𝜉, 1, 0, 0>: 𝜉∈  𝑅𝑁

1} 

Definition 2.5 [7]   

Let 𝑅𝑁
1 be a non-empty set and Neutrosophic sets 𝐴𝑅𝑁

1
 and 𝐵𝑅𝑁

1
 in the form NS 𝐴𝑅𝑁

1
= {<𝜉, 

𝜇𝐴
𝑅𝑁

1
(𝜉),𝜎𝐴

𝑅𝑁
1
(𝜉),𝛾𝐴

𝑅𝑁
1
(𝜉))> : 𝜉∈𝑅𝐶

1}&𝐵𝑅𝑁
1
= {<𝜉, 𝜇𝐵

𝑅𝑁
1
(𝜉),𝜎𝐵

𝑅𝑁
1
(𝜉),𝛾𝐵

𝑅𝑁
1
(𝜉)> : 𝜉∈𝑅𝐶

1} defined as: 

(1)𝐴𝑅𝑁
1
⊆  𝐵𝑅𝑁

1
 ⇔ 𝜇

𝐴
𝑅𝑁

1

(𝜉) ≤ 𝜇𝐵
𝑅𝑁

1
(𝜉), 𝜎𝐴

𝑅𝑁
1
(𝜉), ≤ 𝜎𝐵

𝑅𝑁
1
(𝜉), and 𝛾𝐵

𝑅𝑁
1
(𝜉) ≥ 𝛾𝐵

𝑅𝑁
1
(𝜉) 

(2)𝐴𝑅𝑁
1

𝐶  = {<𝜉 , 𝛾𝐵
𝑅𝑁

1
(𝜉), 𝜎𝐴

𝑅𝑁
1
(𝜉),𝜇𝐵

𝑅𝑁
1
(𝜉)>: 𝜉 ∈𝑅𝐶

1} 

       (3)𝐴𝑅𝑁
1
∩𝐵𝑅𝑁

1
 ={<𝜉, 𝜇𝐴

𝑅𝑁
1
(𝜉))⋀𝜇𝐵

𝑅𝑁
1
(𝜉), 𝜎𝐴

𝑅𝑁
1
(𝜉))⋀ 𝜎𝐵

𝑅𝑁
1
(𝜉),𝛾𝐴

𝑅𝑁
1
(𝜉)∨ 𝛾𝐵

𝑅𝑁
1

(𝜉)>: 𝜉∈𝑅𝑁
1 

(4)𝐴𝑅𝑁
1
∪𝐵𝑅𝑁

1
 ={<x, 𝜇𝐴

𝑅𝑁
1
(𝜉)∨ 𝜇

𝐵
𝑅𝑁

1

(𝜉), 𝜎𝐴
𝑅𝑁

1
(𝜉) ∨ 𝜎𝐵

𝑅𝑁
1
(𝜉), 𝛾𝐴

𝑅𝑁
1
(𝜉) ⋀𝛾𝐵

𝑅𝑁
1
(𝜉)> : 𝜉∈𝑅𝑁

1} 

(5) ∩ 𝐴𝑗𝑅1
𝐶={<𝜉, ∧𝑗  𝜇𝐴𝑗

𝑅𝑁
1

(𝜉),  ∧𝑗  𝜎𝐴𝑗
𝑅𝑁

1
(𝜉), ∨𝑗  𝛾𝐴𝑗

𝑅𝑁
1

(𝜉)> : 𝜉 ∈𝑅𝑁
1 } 

(6) ∪ 𝐴𝑗𝑅𝑁
1
= {<𝜉, ∨𝑗  𝜇𝐴𝑗

𝑅𝑁
1

(𝜉),  ∨𝑗  𝜎𝐴𝑗
𝑅𝑁

1
(𝜉), ∧𝑗  𝛾𝐴𝑗

𝑅𝑁
1

(𝜉)> : 𝜉∈𝑅𝑁
1} for all  𝜉∈𝑅𝐶

1 

Proposition 2.6 [9] 

 For all 𝐴𝑅𝑁
1
 and𝐵𝑅𝑁

1
are two Neutrosophic sets then the following condition are true: 

(1) (𝐴𝑅𝑁
1

∩ 𝐵𝑅𝑁
1
)𝐶= (𝐴𝑅𝑁

1
)𝐶∪(𝐵𝑅𝑁

1
)𝐶 

(2) (𝐴𝑅𝑁
1

∪ 𝐵𝑅𝑁
1
)𝐶= (𝐴𝑅𝑁

1
)𝐶 ∩ (𝐵𝐴

𝑅𝑁
1

)𝐶  

Definition 2.7 [10] 

A Neutrosophic  topology is a non -empty set 𝑅𝑁
1 is a family 𝜏𝑁𝑅𝑁

1
  of  Neutrosophic subsets in 

𝑅𝑁
1 satisfying the following axioms:  

(i) 0𝑁, 1𝑁 ∈ 𝜏𝑁𝑅𝑁
1
 

(ii) 𝐺𝑅𝑁
1
∩𝐻𝑅𝑁

1
∈ 𝜏𝑁𝑅𝑁

1
 for any  𝐺𝑅𝑁

1
,𝐻𝑅𝑁

1
∈ 𝜏𝑁𝑅𝑁

1
 

(iii) ⋃ 𝐺𝑖𝑅𝑁
1𝑖 ∈  𝜏𝑁𝑅𝑁

1
 for every 𝐺𝑖𝑅𝑁

1
∈ 𝜏𝑁𝑅𝑁

1
, I ∈  J 

The pair (𝑅𝑁
1 ,𝜏𝑁𝑅𝑁

1
 ) is called a Neutrosophic topological space.  

The element Neutrosophic topological spaces of 𝜏𝑁𝑅𝑁
1
are called Neutrosophic open sets. 

A Neutrosophic set 𝐴𝑅𝑁
1
 is closed if and only if 𝐴𝑅𝑁

1

𝐶  is Neutrosophic  open.  

Definition 2.8[10]   

Let (𝑅𝑁
1, 𝜏𝑁𝑅𝑁

1
) be Neutrosophic topological spaces. 
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𝐴𝑅𝑁
1
= {<𝜉,𝜇𝐴

𝑅𝑁
1
(𝜉),𝜎𝐴

𝑅𝑁
1
(𝜉),𝛾𝐴

𝑅𝑁
1
(𝜉))> : 𝜉∈𝑅𝑁

1} be a Neutrosophic set in 𝑅𝑁
1 

.1.Neu-Cl(𝐴𝑅𝑁
1
) =∩{ 𝐾 𝐴

𝑅𝑁
1
:𝐾 𝐴

𝑅𝑁
1
 is a Neutrosophic closed set  in 𝑅𝑁

1and 𝐴𝑅𝑁
1
⊆  𝐾 𝐴

𝑅𝑁
1
}  

2.Neu-Int(𝐴𝑅𝑁
1
) = ∪{𝐺𝐴

𝑅𝑁
1
 :𝐺𝐴

𝑅𝑁
1
 is a Neutrosophic open set  in 𝑅𝑁

1 and 𝐺𝐴
𝑅𝑁

1
⊆𝐴𝑅𝑁

1
}.  

3.Neutrosophic Semi-open if 𝐴𝑅𝑁
1
 ⊆  Neu-Cl(Neu-Int(𝐴𝑅𝑁

1
)). 

4.The complement of Neutrosophic Semi-open set is called Neutrosophic semi-closed. 

5.Neu-sCl(𝐴𝑅𝑁
1
) =∩ { 𝐾 𝐴

𝑅𝑁
1
 :𝐾 𝐴

𝑅𝑁
1
is a Neutrosophic Semi closed set  in 𝑅𝑁

1 and 𝐴𝑅𝑁
1
⊆ 𝐾 𝐴

𝑅𝑁
1
}  

6.Neu-sInt(𝐴𝑅𝑁
1
) = ∪{𝐺𝐴

𝑅𝑁
1
 :𝐺𝐴

𝑅𝑁
1
 is a Neutrosophic Semi  open set  in 𝑅𝐶

1 and 𝐺𝐴
𝑅𝑁

1
⊆ 𝐴𝑅𝑁

1
}.  

7.Neutrosophic  α-open set if 𝐴𝑅𝑁
1
⊆  Neu-Int(Neu-Cl(Neu-Int(𝐴𝑅𝑁

1
))). 

8.The complement of Neutrosophic  α-open set is called Neutrosophic  α-closed. 

9.Neuα-  Cl(𝐴𝑅𝑁
1
) =∩{ 𝐾 𝐴

𝑅𝑁
1
 :𝐾 𝐴

𝑅𝑁
1
is a Neutrosophic α - closed set  in 𝑅𝑁

1 and 𝐴𝑅𝑁
1
⊆ 𝐾 𝐴

𝑅𝑁
1
}  

10.Neu α -Int(𝐴𝑅𝑁
1
) = ∪ {𝐺𝐴

𝑅𝑁
1
 :𝐺𝐴

𝑅𝑁
1
 is a Neutrosophic α - open set  in 𝑅𝑁

1 and 𝐺𝐴
𝑅𝑁

1
⊆𝐴𝑅𝑁

1
}.  

11.Neutrosophicpre open set if 𝐴𝑅𝑁
1
⊆  Neu-Int(Neu-Cl𝐴𝑅𝑁

1
)). 

12.The complement of Neutrosophic  Pre-open set is called Neutrosophic  pre-closed. 

13.Neu- pCl(𝐴𝑅𝑁
1
) =∩{ 𝐾 𝐴

𝑅𝑁
1
 :𝐾 𝐴

𝑅𝑁
1
is a Neutrosophic P- closed set  in 𝑅𝑁

1 and 𝐴𝑅𝑁
1
⊆𝐾 𝐴

𝑅𝑁
1
}  

14.Neu- pInt(𝐴𝑅𝑁
1
) = ∪{𝐺𝐴

𝑅𝑁
1
 :𝐺𝐴

𝑅𝑁
1
 is a Neutrosophic P - open set  in 𝑅𝑁

1 and 𝐺𝐴
𝑅𝑁

1
⊆   𝐴𝑅𝑁

1
}. 

Remark:2.9[11] 

Let 𝐴𝑅𝑁
1
 be an Neutrosophic topological space (𝑅𝑁

1, 𝜏𝑁𝑅𝐶
1
).Then 

   (i) Neu α-Cl(𝐴𝑅𝑁
1
) = 𝐴𝑅𝑁

1
 ∪ Neu-Cl(Neu-Int(Neu-Cl(𝐴𝑅𝑁

1
))). 

(ii) Neu α-Int(𝐴𝑅𝑁
1
) = 𝐴𝑅𝑁

1
∩Neu-Int(Neu-Cl(Neu-Int(𝐴𝑅𝑁

1
))). 

Definition 2.10[9]   

Take 𝜉
1
,𝜉2,𝜉

3
 are belongs  to real numbers 0 to 1 such that 0≤𝜉1+𝜉2+𝜉

3
≤1  .An Neutrosophic point 

℘(𝜉1, 𝜉2, 𝜉3)is Neutrosophic set  defined by  

℘(𝜉
1
,𝜉2,𝜉

3
)   = {(𝜉

1
, 𝜉2, 𝜉

3
)𝑖𝑓 𝜉 = ℘ 

(0,0,1)𝑖𝑓 𝜉 ≠ ℘ 

Take ℘(𝜉1, 𝜉2, 𝜉3) =<℘𝜉1
℘𝜉2

. ℘𝜉3
> Where ℘𝜉1

℘𝜉2
. ℘𝜉3

are represent Neutrosophic the degree of 

membership function, the degree indeterminacy and  the degree of non-membership function 

respectively of each element 𝜉 ∈ 𝑅𝑁
1 to the set  𝐴𝑅𝑁

1
 

Definition:2.11 

 A Neutrosophic set 𝐴𝑅𝑁
1
 in 𝑅𝑁

1 is said to be quasi-coincident (q-coincident) with a 

Neutrosophic set 𝐵𝑅𝑁
1
 denoted by 𝐴𝑅𝑁

1
q𝐵𝑅𝑁

1
 if and only if there exists 𝜉∈𝑅𝑁

1 such that 𝐴𝑅𝑁
1
 (𝜉) + 

𝐵𝑅𝑁
1
 (𝜉) >1. 

Remark: 2.12 

𝐴𝑅𝑁
1
q 𝐵𝑅𝑁

1
⟺ 𝐴𝑅𝑁

1
⊈ 𝐵𝑅𝑁

1

𝐶 

Definition 2.13[9]  

let𝑅𝑁
1 and 𝑅𝑁

2  be two finite sets. Define 𝜓1:𝑅𝑁
1→  𝑅𝑁

2. 

If𝐴𝑅𝑁
2
= {<𝜃, 𝜇𝐴

𝑅𝑁
2
(𝜃),𝜎𝐴

𝑅𝑁
2

(𝜃),𝛾𝐴
𝑅𝑁

2
(𝜃))> : 𝜃∈𝑅𝐶

2}.is an NS in 𝑅𝑁
2, then the inverse image( pre 

image) 𝐴𝑅𝑁
2
 under 𝜓

1
 is an NS defined by 𝜓1

−1(𝐴𝑅𝑁
2
)=< 𝜉, 𝜓1

−1𝜇𝐴
𝑅𝑁

2
 (𝜉), 𝜓1

−1𝜎𝐴
𝑅𝑁

2
 (𝜉), 𝜓1

−1𝛾𝐴
𝑅𝑁

2
 

(𝜉) : 𝜉∈𝑅𝑁
1>. Also define image  NS U=<𝜉, 𝜇

𝑈
(𝜉), 𝜎𝑈(𝜉), 𝛾

𝑈
(𝜉) : 𝜉∈ 𝑅𝑁

1:> under 𝜓
1
 is an NS defined 

by 𝜓
1
 (U)=< 𝜃, 𝜓

1
(𝜇

𝐴
𝑅𝑁

2

(𝜃)), 𝜓
1

(𝜎𝐴
𝑅𝑁

2
(𝜃)), 𝜓

1
𝛾𝐴

𝑅𝑁
2
(𝜃): 𝜃∈ 𝑅𝑁

2> 

where 

𝜓
1

(𝜇
𝐴

𝑅𝑁
2

(𝜃)), ={   sup 𝜇
𝐴

𝑅𝑁
2

(𝜉), if 𝜓1
−1  (𝜃) ≠𝜙, 𝜉∈    𝜓1

−1 (𝜃) 

   0, elsewhere 

𝜓
1

(𝜎𝐴
𝑅𝑁

2
(𝜃))= {  sup𝜎𝐴

𝑅𝑁
2
(𝜉) if 𝜓1

−1 (𝜃) ≠𝜙, 𝜉∈ 𝜓1
−1 (𝜃) 
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0, elsewhere 

𝜓
1

(𝛾
𝐴

𝑅𝑁
2

(𝜃))= {   inf (𝛾𝐴
𝑅𝑁

2
 (𝜉) if 𝜓1

−1 (𝜃) ≠ 𝜙, 𝜉∈  𝜓1
−1 (𝜃) 

      0,            Elsewhere 

Definition 2.14[2] 

A mapping 𝜓
1
:(𝑅𝑁

1,𝜏𝑁𝑅𝑁
1
) →  (𝑅𝑁

2., 𝜏𝑁𝑅𝑁
2
) is called a   

(1) Neutrosophic continuous(Neu-continuous ) if𝜓
1

−1(𝐴𝑅𝑁
2
) ∈ C(CTS𝑅𝐶

1)whenever 𝐴𝑅𝑁
2

∈

 C(NUTS𝑅𝑁
2) 

(2) Neutrosophic α-continuous(Neu  α - continuous) if 𝜓
1

−1(𝐴𝑅𝑁
2
) ∈ αC(CTS𝑅𝐶

1) 

whenever𝐴𝑅𝑁
2

∈  C(NUTS𝑅𝑁
2) 

(3) Neutrosophic Semi-continuous(Neu Semi - continuous ) if 𝜓
1

−1(𝐴𝑅𝑁
2
) ∈ 𝑠C(CTS𝑅𝐶

1) 

whenever𝐴𝑅𝑁
2

∈  C(NUTS𝑅𝑁
2) 

Definition 2.15. 

Let (𝑅𝐶
1,𝜏𝑁𝑅𝐶

1
) be a topological space in the classical sense and (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
be an Neutrosophic 

topological space. 𝛹 : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
) is called a Neutrosophic multifunction if and only if 

for each 𝜉 ∈  𝑅𝐶
1, 𝛹 (𝜉) is a Neutrosophic set in 𝑅𝑁

2. 

Definition 2.16 

For a Neutrosophicmultifunction : 𝛹 : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
),the upper inverse𝛹+(Γ) and lower 

inverse 𝛹−(Γ) of a Neutrosophic set 𝛤𝑅𝑁
2. in 𝑅𝑁

2 are defined as follows: 

𝛹+( 𝛤𝑅𝑁
2.) ={ 𝜉 ∈ 𝑅𝐶

1 \ 𝛹 (𝜉) ≤  𝛤𝑅𝑁
2.} and 

𝛹−( 𝛤𝑅𝑁
2.) = {𝜉 ∈ 𝑅𝐶

1 \ 𝛹(𝜉)q 𝛤𝑅𝑁
2.}. 

Lemma 2.17. 

For a Neutrosophicmultifunction 𝛹: (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
),  

we have 𝛹−(1- 𝛤𝑅𝑁
2
) = 𝑅𝐶

1- 𝛹+( 𝛤𝑅𝑁
2.), for any Neutrosophic set   𝛤𝑅𝑁

2. in 𝑅𝑁
2. 

Lemma:2.18 

     Let 𝛤𝑅𝑁
2
 be a subset of Neutrosophic topology 𝜏𝑁𝑅𝑁

2
.then 

1.𝛤𝑅𝑁
2
is𝛼-closed in𝑅𝑁

2iffNeu-SInt (Neu-Cl(𝛤𝑅𝑁
2
) ⊂ 𝛤𝑅𝑁

2
 

2.Neu- SInt(Neu-Cl(𝛤𝑅𝑁
2
) = 𝑁𝑒𝑢 − 𝐶𝑙(𝑁𝑒𝑢 − 𝐼𝑛𝑡(𝑁𝑒𝑢 − 𝐶𝑙(𝛤𝑅𝑁

2
)) 

Lemma:2.19 

 Let 𝛤𝑅𝑁
2
 be a subset of Neutrosophic topology 𝜏𝑁𝑅𝑁

2
.then below are equivalent  

1𝛤𝑅𝑁
2
isNeu𝛼-open in𝑅𝑁

2 

2.𝑈𝑅𝑁
2

⊂ 𝛤𝑅𝑁
2

⊂ 𝑁𝑒𝑢 − 𝐼𝑛𝑡(𝑁𝑒𝑢 − 𝐶𝑙(𝑈𝑅𝑁
2
)) for some 𝑈𝑅𝑁

2
of 𝑅𝑁

2. 

3.𝑈𝑅𝑁
2

⊂ 𝛤𝑅𝑁
2

⊂ 𝑁𝑒𝑢 − 𝑆(𝐶𝑙(𝑈𝑅𝑁
2
)) for some 𝑈𝑅𝑁

2
of 𝑅𝑁

2 

4.𝛤𝑅𝑁
2

⊂ 𝑁𝑒𝑢 − 𝑆𝐶𝑙(𝑁𝑒𝑢 − 𝐼𝑛𝑡(𝛤𝑅𝑁
2
)) 

Definition 2.19[6] 

A Neutrosophicmultifunction :𝛹 : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2,𝜏𝑁𝑅𝑁
2
) is said to be 1.Neutrosophic upper semi 

continuous at a point 𝜉∈𝑅𝐶
1 if for any 𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2), 𝛤𝑅𝑁
2
. containing𝛹(𝜉) ,there exist 𝜉 ∈

𝑈𝑅𝐶
1

∈ O(CTS𝑅𝐶
1)  such that 𝛹 (𝑈𝑅𝐶

1
) ⊂ 𝛤𝑅𝑁

2
. 

2.Neutrosophic lower semi continuous at a point 𝜉∈𝑅𝐶
1 if for any𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2), with 

𝛹 (𝜉)q𝛤𝑅𝑁
2
 , there exist x ∈ 𝑈𝑅𝐶

1
∈ O(CTS𝑅𝐶

1)  such that  𝛹(𝑈𝑅𝐶
1
)q𝛤𝑅𝑁

2
 

3.Neutrosophic upper semi continuous (Neutrosophic lower semi continuous) if it is Neutrosophic  

upper semi continuous (Neutrosophic lower semi continuous) at each point 𝜉∈𝑅𝐶
1. 

 

 

4.Neutrosophic upper pre -continuous at a point 𝜉∈𝑅𝐶
1 if for any 𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2), Γ  containing    
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    𝛹(𝜉) ,there exist 𝜉 ∈ 𝑈𝑅𝐶
1

∈PO(CTS𝑅𝐶
1)  such that 𝛹 (𝑈𝑅𝐶

1
) ⊂ 𝛤𝑅𝑁

2
 

5.Neutrosophic lower pre- continuous at a point 𝜉∈𝑅𝐶
1 if for any𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2),  

    with𝛹 (𝜉)q𝛤𝑅𝑁
2
 , there exist 𝜉 ∈ 𝑈𝑅𝐶

1
∈PO(CTS𝑅𝐶

1)  such that  𝛹(𝑈𝑅𝐶
1
)q𝛤𝑅𝑁

2
 

6.Neutrosophic upper pre-continuous (Neutrosophic lower pre-continuous) if it is Neutrosophic       

     upper pre-continuous (Neutrosophic lower pre-continuous) at each point 𝜉∈𝑅𝐶
1. 

7.Neutrosophic upper 𝛼 -continuous at a point 𝜉∈𝑅𝐶
1 if for any 𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2), Γ  containing   

    𝛹(𝜉) (that is , F (𝜉) ⊂ Γ), there exist 𝜉 ∈ 𝑈𝑅𝐶
1

∈ 𝛼 O(CTS𝑅𝐶
1)  such that 𝛹 (𝑈𝑅𝐶

1
) ⊂ 𝛤𝑅𝑁

2
 

8.Neutrosophic lower 𝛼 - continuous at a point 𝜉∈𝑅𝐶
1 if for any𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2),  

   with𝛹 (𝜉)q𝛤𝑅𝑁
2
 , there exist x ∈ 𝑈𝑅𝐶

1
∈ 𝛼 O(CTS𝑅𝐶

1)  such that  𝛹(𝑈𝑅𝐶
1
)q𝛤𝑅𝑁

2
 

9.Neutrosophic upper 𝛼 -continuous (Neutrosophic lower 𝛼 -continuous) if it is Neutrosophic   

    upper 𝛼 -continuous (Neutrosophic lower 𝛼 -continuous) at each point 𝜉∈𝑅𝐶
1. 

10.Neutrosophic upper quasi-continuous at a point 𝜉∈𝑅𝐶
1 if for any 𝛤𝑅𝑁

2
  

       O(NUTS𝑅𝑁
2),𝛤𝑅𝑁

2
containing  𝛹 (𝜉) ,there exist 𝜉 ∈ 𝑈𝑅𝐶

1
∈ 𝑆 O(CTS𝑅𝐶

1)  such that 𝛹 (𝑈𝑅𝐶
1
)  

       ⊂ 𝛤𝑅𝑁
2
 

11.Neutrosophic lower quasi semi continuous at a point 𝜉∈𝑅𝐶
1 if for any𝛤𝑅𝑁

2
 O(NUTS𝑅𝑁

2), with  

    𝛹 (𝜉)q𝛤𝑅𝑁
2
 , there exist 𝜉 ∈ 𝑈𝑅𝐶

1
∈S O(CTS𝑅𝐶

1)  such that  𝛹(𝑈𝑅𝐶
1
)q𝛤𝑅𝑁

2
 

12.Neutrosophic upper quasi semi continuous (Neutrosophic lower quasi semi continuous) if it is  

     Neutrosophic  upper quasi semi continuous (Neutrosophic lower quasi semi continuous) at each  

       point 𝜉∈𝑅𝐶
1. 

III. Lower 𝛼-Irresolute Neutrosophic Multifunctions 
In this section, we introduce the Definition for Neutrosophic Lower 𝛼- irresolute 

multifunction  and its properties 

Definition 3.1. 

An Neutrosophic multifunction 𝛹  : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  is said to be 

(1) Neutrosophic lower α-irresolute at a point 𝑥0  ∈  𝑅𝐶
1 , if for any  𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such 

that 𝛹(𝑥0)𝑞 𝛤𝑅𝑁
2
 there exists 𝑈𝑅𝐶

1
 ∈  𝛼O(CTS𝑅𝐶

1) containing 𝑥0 such that 𝛹(𝜉)𝑞𝛤𝑅𝑁
2
, ∀𝜉 ∈  𝑈𝑅𝐶

1
 

(2) Neutrosophic lower 𝛼-irresolute if it is Neutrosophic lower 𝛼-irresolute at each point of 𝑅𝐶
1. 

Theorem 3.2 

Every Neutrosophic  lower𝛼-irresolute multifunction is Neutrosophic lower 𝛼-continuous  

multifunction. 

Proof: 

Letting𝑥0 ∈ 𝑅𝐶
1, 𝛹:(𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.𝜏𝑁𝑅𝑁
2
) and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) 

such that 𝛹(𝑥0)𝑞 𝛤𝑅𝑁
2
. But we know that , Every𝛤𝑅𝑁

2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) is 

𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2),.Therefore  𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2).By our assumption ,Neutrosophic  

lower𝛼 −irresolute multifunction, there  exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 

𝛹(𝜉)𝑞𝛤𝑅𝑁
2
, ∀𝜉 ∈  𝑈𝑅𝐶

1
.Hence𝛹 is Neutrosophic lower  𝛼-continuous  multifunction at 𝑥0. 

Theorem 3.3 

Every Neutrosophic  lower𝛼 − irresolute multifunction is Neutrosophic lower  Pre continuous  

multifunction. 

Proof: 

 Letting 𝑥0 ∈ 𝑅𝐶
1, 𝛹 : (𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 

𝛹(𝑥0)𝑞 𝛤𝑅𝑁
2
. 𝐵ut we know that , Every𝛤𝑅𝑁

2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)is  

𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2).Therefore   𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2).By our assumption ,Neutrosophic  lower  

𝛼-irresolute multifunction, there  exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 

𝛹(𝑥0)𝑞𝛤𝑅𝑁
2
, ∀𝑥 ∈  𝑈𝑅𝐶

1
. every𝑈𝑅𝐶

1
  , 𝑈𝑅𝐶

1
  ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) is 𝑈𝑅𝐶
1

  ∈  𝑃𝑂(𝐶𝑇𝑇𝑆𝑅𝑁
2). 
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There  exists𝑈𝑅𝐶
1

 ∈  𝑃O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉)𝑞𝛤𝑅𝑁

2
, ∀𝜉 ∈  𝑈𝑅𝐶

1
.Hence𝛹 is 

Neutrosophic lower  Pre-continuous  multifunction at 𝑥0. 

Theorem 3.4 

Every Neutrosophic  lower𝛼-irresolute multifunction is Neutrosophic lower  quasi semi 

continuous  multifunction. 

Proof: 

              Letting 𝑥0 ∈ 𝑅𝐶
1, 𝛹  : (𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 

𝛹(𝑥0)𝑞 𝛤𝑅𝑁
2
, But we know that , Every𝛤𝑅𝑁

2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)is  

𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2),Therefore𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2).By our assumption ,Neutrosophic  lower  

𝛼 − irresolute multifunction, There  exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 

𝛹(𝜉)𝑞𝛤𝑅𝑁
2
, ∀𝜉 ∈  𝑈𝑅𝐶

1
Here every 𝑈𝑅𝐶

1
  , 𝑈𝑅𝐶

1
  ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) is 𝑈𝑅𝐶
1

 ∈  𝑆𝑂(𝐶𝑇𝑇𝑆𝑅𝑁
2). Finally  

we get , There  exists 𝑈𝑅𝐶
1

 ∈  𝑆O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉)𝑞𝛤𝑅𝑁

2
, ∀𝜉 ∈  𝑈𝑅𝐶

1
hence 𝛹 is 

Neutrosophic lower  quasi semi continuous  multifunction at 𝑥0. 

 

 

Theorem 3.5 

Let 𝛹 ∶  (𝑅𝐶
1, 𝜏𝑅𝐶

1
)  →  (𝑅𝑁

2 , 𝜏𝑁𝑅𝑁
2
), be an Neutrosophic multifunction and letting 𝑥0  ∈  𝑅𝐶

1. 

Then the following statements are equivalent: 

(a) 𝛹 is Neutrosophic lower α-irresolute at 𝑥0. 

(b) For any 𝛤𝑅𝑁
2
, 𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) with (𝑥0)𝑞𝛤𝑅𝑁
2
 , ⟹ 𝑥0  ∈  𝑠𝐶𝑙(𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
))). 

(c) For any 𝑈𝑅𝐶
1
, 𝑈𝑅𝐶

1
∈  𝑆𝑂(𝐶𝑇𝑆𝑈𝑅𝐶

1
)  ,𝑥0𝜖𝑈𝑅𝐶

1
 and for each 𝛤𝑅𝑁

2
, 𝛤𝑅𝑁

2
∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) with 

𝛹(𝑥0)𝑞𝛤𝑅𝑁
2
, there exists a 𝑉𝑅𝐶

1
∈  𝑂(𝐶𝑇𝑆𝑅𝐶

1)  , 𝑉𝑅𝐶
1

 ⊂  𝑈𝑅𝐶
1
  such that 𝛹(𝜉)𝑞𝑉𝑅𝐶

1
, ∀  𝜉 ∈  𝑉𝑅𝐶

1
 

Proof. 

(a) ⇒  (b). Let 𝑥0  ∈  𝑅𝐶
1 and𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 𝛹(𝑥0)𝑞𝛤𝑅𝑁
2
   Then by our assumption  

(a) , we get there exists 𝑈𝑅𝐶
1

∈  𝛼O(CTS𝑅𝐶
1)    such that 𝑥0  ∈  𝑈𝑅𝐶

1
 and 𝐹(𝜉)𝑞𝛤𝑅𝑁

2
, ∀ 𝜉 ∈  𝑈𝑅𝐶

1
.Thus 

𝑥0  ∈  𝑈𝑅𝐶
1

 ⊂ 𝛹−(𝛤𝑅𝑁
2
) … … (1)  Here 𝑈𝑅𝐶

1
 ∈  𝛼O(CTS𝑅𝐶

1)    .we know that for any set 𝐴𝑅𝐶
1
, 𝐴𝑅𝐶

1
∈

 𝛼O(CTS𝑅𝐶
1)⟺ 𝐴𝑅𝐶

1
 ⊂  𝑠𝐶𝑙 (𝐼𝑛𝑡(𝐴𝑅𝐶

1
)).  Therefore, 𝑈𝑅𝐶

1
 ⊂  𝑠𝐶𝑙 (𝐼𝑛𝑡(𝑈𝑅𝐶

1
)) … (2). from(1) and(2), 

we get 𝑥0  ∈  𝑠𝐶𝑙 (𝐼𝑛𝑡𝛹−(𝛤𝑅𝑁
2
)).Hence (b). 

(b) ⇒  (c). Let 𝛤𝑅𝑁
2

  ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2) such that (𝑥0)𝑞𝛤𝑅𝑁

2
 , then 𝑥0  ∈  𝑠𝐶𝑙 (𝐼𝑛𝑡𝛹−(𝛤𝑅𝑁

2
)). Let 𝑈𝑅𝐶

1
∈

𝑠O(CTS𝑅𝐶
1)  and 𝑥0  ∈ 𝑈𝑅𝐶

1
.Then 𝑈𝑅𝐶

1
 ∩  𝐼𝑛𝑡 (𝛹−(𝛤𝑅𝑁

2
)) ≠  𝜑 and 𝑈𝑅𝐶

1
 ∩  𝐼𝑛𝑡 (𝛹−(𝛤𝑅𝑁

2
)) is semi-

open in 𝑅𝐶
1. Put 𝑉𝑅𝐶

1
 =  𝐼𝑛𝑡(𝑈𝑅𝐶

1
∩ 𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
 )), Then 𝑉𝑅𝐶

1
 is an open set of 𝑅𝐶

1, 𝑉𝑅𝐶
1

 ⊂

 𝑈𝑅𝐶
1
, 𝑉𝑅𝐶

1
 ≠ 𝜑and 𝛹(𝑣)𝑞𝛤𝑅𝑁

2
 , ∀𝑣 ∈  𝑉𝑅𝐶

1
. (c) ⇒  (a).Let {𝑈𝜉} be the system of the 𝑠O(CTS𝑅𝐶

1)  

containing 𝜉.  

Let 𝑈𝑅𝐶
1

∈ 𝑆O(CTS𝑅𝐶
1)  and 𝑥0  ∈ 𝑈𝑅𝐶

1
 and Any 𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑌) such that 𝛹(𝑥0)𝑞𝛤𝑅𝑁

2
  , there 

exists a nonempty open set 𝐵𝑈  ⊂ 𝑈𝑅𝐶
1
Such that 𝛹(𝑣)𝑞𝛤𝑅𝑁

2
 ∀𝑣 ∈  𝐵𝑈. Let 𝑊𝑅𝐶

1
 = ∪ 𝐵𝑈 ∶  𝑈 ∈

 {𝑈𝑥0
}, then 𝑊𝑅𝐶

1
∊ O(CTS𝑅𝐶

1),and   𝑥0   ∈  𝑠𝐶𝑙(𝑊𝑅𝐶
1
) and 𝛹(𝑣)𝑞𝛤𝑅𝑁

2
 , ∀𝑣 ∈  𝑊𝑅𝐶

1
 .Put 𝑆 𝑅𝐶

1
=

𝑊𝑅𝐶
1

  ∪ {𝑥0}, then 𝑊𝑅𝐶
1

  ⊂  𝑆 𝑅𝐶
1

 ⊂  𝑠𝐶𝑙(𝑊𝑅𝐶
1
). Thus 𝑆 𝑅𝐶

1
∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1) ), 𝑥0  ∈  𝑆 𝑅𝐶
1
 and 

𝛹(𝑣)𝑞𝛤𝑅𝑁
2
 , ∀𝑣 ∈ 𝑆 𝑅𝐶

1
. Hence 𝛹is Neutrosophic lower α-irresolute at 𝑥0. 

Theorem 3.6  

Let𝛹 ∶  (𝑅𝐶
1, 𝜏𝑅𝐶

1
)  →  (𝑅𝑁

2. , 𝜏𝑁𝑅𝑁
2
),  be   an Neutrosophic multifunction. Then the following 

statements are equivalent: 

(a) 𝛹 is Neutrosophic lower α-irresolute. 

(b)𝛹−(𝜆𝑅𝑁
2
 )  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1),for every Neutrosophic α-open set 𝜆𝑅𝑁
2
 of 𝑅𝑁

2. 

(c) 𝛹+
(𝛽𝑅𝑁

2
)  ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1),for every Neutrosophic α-closed set 𝛽𝑅𝑁
2
 of 𝑅𝑁

2. 
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(d) 𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹+(𝛤𝑅𝑁
2
)))  ⊂  𝛹+(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
)), for each Neutrosophic set𝛤𝑅𝑁

2
of 𝑅𝑁

2. 

(e) 𝛹 (𝑠𝐼𝑛𝑡 (𝐶𝑙(𝑉𝑅𝐶
1
))) ⊂  𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛹(𝑉𝑅𝐶

1
)),for each subset𝑉𝑅𝐶

1
 of 𝑅𝐶

1. 

(f) 𝛹 (𝛼𝐶𝑙(𝑉𝑅𝐶
1
)) ⊂ 𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛹(𝑉𝑅𝐶

1
)),for each subset 𝑉𝑅𝐶

1
 of 𝑅𝐶

1, 

(g) 𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁
2
 )) ⊂  𝛹+(𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛤𝑅𝑁

2
 )),for each Neutrosophic set 𝛤𝑅𝑁

2
of 𝑅𝑁

2. 

(h) 𝛹 (𝐶𝑙 (𝐼𝑛𝑡 (𝐶𝑙(𝐴𝑅𝐶
1
)))) ⊂  𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛹(𝐴𝑅𝐶

1
)),for each subset 𝐴𝑅𝐶

1
 of 𝑅𝐶

1. 

Proof. 

(a)⇒(b). Let 𝜆𝑅𝑁
2

∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2) and 𝑥0  ∈  𝛹−(𝜆𝑅𝑁

2
)such that𝛹(𝑥0)𝑞𝜆𝑅𝑁

2
, since 𝛹 is 

Neutrosophic lower α-irresolute, Applying previous theorem, it follows that 𝑥0  ∈

 𝑠𝐶𝑙(𝐼𝑛𝑡(𝛹−(𝜆𝑅𝑁
2
))). As 𝑥0 is chosen arbitray in 𝛹−

(𝜆𝑅𝑁
2
),  we have 𝛹−

(𝜆𝑅𝑁
2
)  ⊂  𝑠𝐶𝑙(𝐼𝑛𝑡𝛹−(𝜆𝑅𝑁

2
)) 

and thus 𝛹−
(𝜆𝑅𝑁

2
) ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1). Hence 𝛹−
(𝜆𝑅𝑁

2
) is an 𝛼 −open in 𝑅𝐶

1.(b)⇒(a). Let 𝑥0 ∈ 𝑅𝐶
1 and 

𝜆𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2)such that 𝛹(𝑥0)𝑞𝜆𝑅𝑁

2
, so that𝑥0  ∈  𝛹−(𝜆𝑅𝑁

2
). By hypothesis 𝛹−

(𝜆𝑅𝑁
2
) ∈

 𝛼𝑂(𝐶𝑇𝑆𝑅𝐶
1). We  have 𝑥0  ∈  𝛹−(𝜆𝑅𝑁

2
)  ⊂  𝑠𝐶𝑙(𝐼𝑛𝑡(𝛹−(𝜆𝑅𝑁

2
))) and we get 𝛹 is Neutrosophic lower 

α-irresolute at 𝑥0.. As 𝑥0 was arbitrarily chosen, 𝛹 is Neutrosophic lower α-irresolute. 

(b)⇔ (c). From the definition,  both are equivalent.  

(c)⇒ (d).Let 𝛤𝑅𝑁
2

∈ (𝑁𝑈𝑇𝑆𝛤𝑅𝑁
2
). taking closure , Neu- 𝛼𝐶𝑙(𝛤𝑅𝑁

2
) is Neutrosophic α-closed set in 

𝑅𝑁
2. By our assumption, 𝛹+

(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁
2
)) ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1). 

We know that sIntCl(𝐴𝑅𝐶
1
) ⊂ 𝐴𝑅𝐶

1
 iff 𝐴𝑅𝐶

1
∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1).  

we obtain 𝛹+
(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
)) ⊃  𝑠𝐼𝑛𝑡 (𝐶𝑙 (𝛹+ (𝑁𝑒𝑢 − 𝐶𝑙(𝛤𝑅𝑁

2
)))) ⊃  𝑠𝐼𝑛𝑡 (𝐶𝑙 (𝛹+(𝛤𝑅𝑁

2
))). 

(d)  ⇒ (e) Suppose that (d) is satisfied and let 𝑉𝑅𝐶
1
 be an arbitrary subset of 𝑅𝐶

1. Let us Take𝛤𝑅𝑁
2

=

 𝛹(𝑉𝑅𝐶
1
 ), Then𝑉𝑅𝐶

1
  ⊂  𝛹+(𝛤𝑅𝑁

2
).  Therefore, by hypothesis, we have 

𝑠𝐼𝑛𝑡(𝐶𝑙(𝑉𝑅𝐶
1
 ))  ⊂  𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹+(𝛤𝑅𝑁

2
)))  ⊂  𝛹+(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
)). 

Therefore,𝛹 (𝑠𝐼𝑛𝑡 (𝐶𝑙(𝑉𝑅𝐶
1
))) ⊂  𝛹 (𝛹+ (𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
))) ⊂  𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
) = 𝑁𝑒𝑢 −

 𝛼𝐶𝑙 (𝛹(𝑉𝑅𝐶
1
)). 

(e) ⇒(c).Suppose that (e) is true. and let 𝛤𝑅𝑁
2

 ∈  𝛼𝐶(𝑁𝑈𝑇𝑆𝑅𝑁
2). Put 𝑉𝑅𝐶

1
 =  𝛹+(𝛤),Then 𝛹(𝑉𝑅𝐶

1
 )  ⊂

 𝛤𝑅𝑁
2
. Therefore, by our  hypothesis, we have 𝛹 (𝑠𝐼𝑛𝑡 (𝐶𝑙(𝑉𝑅𝐶

1
))) ⊂  𝑁𝑒𝑢 − 𝛼𝐶𝑙 (𝛹(𝑉𝑅𝐶

1
)) ⊂

𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛤𝑅𝑁
2
)  =  𝛤𝑅𝑁

2
.And  𝛹+

(𝛹(𝑠𝐼𝑛𝑡(𝐶𝑙( 𝑉𝑅𝐶
1
))))  ⊂  𝛹+(𝛤𝑅𝑁

2
).  Since we always have 

𝛹+
(𝛹(𝑠𝐼𝑛𝑡(𝐶𝑙( 𝑉𝑅𝐶

1
))))  ⊃  𝑠𝐼𝑛𝑡(𝐶𝑙( 𝑉𝑅𝐶

1
)),Then  must verify 𝛹+

(𝛤𝑅𝑁
2
) ⊃  𝑠𝐼𝑛𝑡 (𝐶𝑙 (𝛹+(𝛤𝑅𝑁

2
))).  We 

know that sIntCl𝑉𝑅𝐶
1

⊂ 𝑉𝑅𝐶
1
 iff 𝑉𝑅𝐶

1
∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1),Finally we get  𝐹+(𝛤𝑅𝑁
2
) ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1). 

(c)⇒  (f). Here  𝑉𝑅𝐶
1

 ⊂  𝛹+(𝛹( 𝑉𝑅𝐶
1
)), we have 𝑉𝑅𝐶

1
 ⊂  𝛹+(𝑁𝑒𝑢 − 𝐶𝑙(𝛹( 𝑉𝑅𝐶

1
))).  NowNeu-

𝛼𝐶𝑙(𝛹( 𝑉𝑅𝐶
1
)) is an Neutrosophic α-closed set in 𝑅𝑁

2 and so by our assumption,𝛹+
(𝑁𝑒𝑢 −

𝐶𝑙(𝛹( 𝑉𝑅𝐶
1
)))  ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1).Thus𝛼𝐶𝑙( 𝑉𝑅𝐶
1
)  ⊂ 𝛹𝛹+(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛹( 𝑉𝑅𝐶

1
))). 

Consequently, 𝛹 (𝛼𝐶𝑙(𝑉𝑅𝐶
1
)) ⊂  𝛹 (𝛹+ (𝑁𝑒𝑢 − 𝛼𝐶𝑙 (𝛹(𝑉𝑅𝐶

1
)))) ⊂ 𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛹( 𝑉𝑅𝐶

1
)). 

(f)⇒ (c).Let 𝛤𝑅𝑁
2

 ∈  𝛼𝐶𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2). Replacing 𝑉𝑅𝐶

1
 by 𝛹+

we get by(f), 𝛹(𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁
2
)))  ⊂

 𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛹(𝛹+(𝛤𝑅𝑁
2
)))  ⊂ 𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛤𝑅𝑁

2
)  =  𝛤𝑅𝑁

2
.Consequently, 𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁

2
))  ⊂  𝛹+(𝛤𝑅𝑁

2
). 

But 𝛹+
(𝛤𝑅𝑁

2
)  ⊂  𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁

2
))  and so, 𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁

2
))  = 𝛹+(𝛤𝑅𝑁

2
). 

Thus 𝛹+
(𝛤𝑅𝑁

2
)  ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶

1). 
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(f) ⇒  (g). Let𝛤𝑅𝑁
2
 be any Neutrosophic set of 𝑅𝑁

2. Replacing 𝑉𝑅𝐶
1
 by 𝛹+

(𝛤𝑅𝑁
2
) we get by 

(f),𝛹 (𝛼𝐶𝑙 (𝛹+(𝛤𝑅𝑁
2
))) ⊂  𝑁𝐸𝑈 − 𝛼𝐶𝑙(𝛹(𝛹+(𝛤𝑅𝑁

2
)))  ⊂ 𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛤𝑅𝑁

2
).Therefore we get  

𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁
2
))  ⊂  𝛹+(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝛤𝑅𝑁

2
)). 

(g)⇒ (f). Replacing 𝛤𝑅𝑁
2
 by 𝛹( 𝑉𝑅𝐶

1
), where 𝑉𝑅𝐶

1
 is a subset of 𝑅𝐶

1, we get by our result 

(g),𝛼𝐶𝑙(𝑉𝑅𝐶
1
)  ⊂  𝛼𝐶𝑙(𝛹+(𝛹(𝑉𝑅𝐶

1
)))  =  𝛼𝐶𝑙(𝛹+(𝛤𝑅𝑁

2
))  =  𝛹+(𝛼𝐶𝑙(𝛤𝑅𝑁

2
))  =  𝛹+(𝛼𝐶𝑙(𝛹(𝑉𝑅𝐶

1
))).Thus 

𝛹(𝛼𝐶𝑙(𝑉𝑅𝐶
1
))  ⊂  𝛹(𝛹+(𝛼𝐶𝑙(𝛹(𝑉𝑅𝐶

1
)))  ⊂ 𝑁𝑒𝑢 𝛼𝐶𝑙(𝛹(𝑉𝑅𝐶

1
)). 

(e)⇒ (h).Clearly is true from the above result. 

(h)⇒(a). Let 𝜉 ∈ 𝑅𝐶
1and 𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)such that (𝜉 )𝑞𝛤𝑅𝑁
2
 . Then 𝜉  ∈  𝛹−(𝛤𝑅𝑁

2
).We shall 

show that 𝛹−
(𝛤𝑅𝑁

2
)  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1). By the hypothesis, We have 𝛹(𝐶𝑙(𝐼𝑛𝑡(𝐶𝑙(𝛹+(𝛤𝑅𝑁
2

𝑐)))))  ⊂

𝑁𝑒𝑢 −  𝛼𝐶𝑙(𝛹(𝛹+(𝛤𝑅𝑁
2

𝑐)))  ⊂  (𝛤𝑅𝑁
2

𝑐), Which implies 𝐶𝑙(𝐼𝑛𝑡(𝐶𝑙(𝛹+(𝛤𝑅𝑁
2

+)))))  ⊂ 𝛹+  (𝛤𝑅𝑁
2

𝑐)  ⊂

 (𝛹−(𝛤𝑅𝑁
2
))𝑐.Therefore, we obtain 𝛹−

(𝛤𝑅𝑁
2
)  ⊂  𝐼𝑛𝑡(𝐶𝑙(𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
)))) . Hence 𝛹−

(𝛤𝑅𝑁
2
)  ∈

 𝛼𝑂(𝐶𝑇𝑆𝑅𝐶
1).  Put 𝑈𝑅𝐶

1
 =  𝛹−(𝛤𝑅𝑁

2
). Then 𝜉  ∈  𝑈𝑅𝐶

1
 ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1) and 𝛹(𝑢)𝑞𝛤𝑅𝑁
2
 for every 𝑢 ∈

 𝑈𝑅𝐶
1
. Therefore 𝛹 is Neutrosophic lower α-irresolute. 

IV. Upper α-Irresolute Neutrosophic Multifunctions 

In this section, we introduce the Definition for Neutrosophic upper 𝛼- irresolute multifunction  

and its properties 

Definition 4.1. 

An Neutrosophicmultifunction 𝛹: (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
), is called 

(a) Neutrosophic upper α-irresolute at a point 𝑥 0 ∈  𝑅𝐶
1 , if for any 𝛤𝑅𝑁

2
,𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. )  

such that 𝛹(𝑥 0 )  ⊂  𝛤𝑅𝑁
2
 there exists 𝑈𝑅𝐶

1
∈ 𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1) containing 𝑥 0such that 𝛹(𝑈𝑅𝐶
1
)  ⊂  𝛤𝑅𝑁

2
. 

(b) Neutrosophic upper α-irresolute if it is satisfied that  property at each point of 𝑅𝐶
1. 

Theorem 4.2 

Every Neutrosophic upper 𝛼-irresolute multifunction is Neutrosophic upper𝛼-continuous  

multifunction. 

Proof: 

Letting𝑥0 ∈ 𝑅𝐶
1, 𝛹  : (𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 𝛹(𝑥0) ⊂  𝛤𝑅𝑁
2
, 

But we know that , every𝛤𝑅𝑁
2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) is 𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2), Therefore   𝛤𝑅𝑁

2
 ∈

 𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2),By our assumption ,Neutrosophic  lower  𝛼 − irresolute multifunction, There  exists 

𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉 ) ⊂ 𝛤𝑅𝑁

2
, ∀𝜉  ∈  𝑈𝑅𝐶

1
Hence 𝛹 is Neutrosophic 

lower  𝛼-continuous  multifunction at 𝑥0. 

Theorem 4.3 

Every Neutrosophic upper 𝛼-irresolute multifunction is Neutrosophic upper Pre-continuous  

multifunction. 

Proof: 

Letting 𝑥0 ∈ 𝑅𝐶
1, 𝛹  : (𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 𝛹(𝑥0) ⊂

𝛤𝑅𝑁
2
.But we know that , Every𝛤𝑅𝑁

2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)is  𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2).Therefore  

𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2).By our assumption ,Neutrosophic upper𝛼 −irresolute multifunction, There  

exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁

2
, ∀𝜉  ∈  𝑈𝑅𝐶

1
 , every𝑈𝑅𝐶

1
  , 𝑈𝑅𝐶

1
  ∈

 𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2) is 𝑈𝑅𝐶

1
 ∈  𝑃𝑂(𝐶𝑇𝑇𝑆𝑅𝑁

2).There  exists 𝑈𝑅𝐶
1

 ∈  𝑃O(CTS𝑅𝐶
1) containing 𝑥0 such that 

𝛹(𝜉) ⊂ 𝛤𝑅𝑁
2
, ∀𝜉  ∈  𝑈𝑅𝐶

1
hence 𝛹 is Neutrosophic upperPre-continuous  multifunction at 𝑥0. 

Theorem 4.4 

Every Neutrosophic  upper 𝛼-irresolute multifunction is Neutrosophic upper quasi semi 

continuous  multifunction. 

Proof: 
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Letting 𝑥0 ∈ 𝑅𝐶
1, 𝛹  : (𝑅𝐶

1,𝜏𝑅𝐶
1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
)  and 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 𝛹(𝑥0) ⊂

 𝛤𝑅𝑁
2
,.But we know that , Every𝛤𝑅𝑁

2
 , 𝛤𝑅𝑁

2
 ∈  𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)is  𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2), 

Therefore   𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2), By our assumption ,Neutrosophic  upper𝛼 -irresolute 

multifunction, there  exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁

2
, ∀𝜉  ∈

 𝑈𝑅𝐶
1
. Every𝑈𝑅𝐶

1
  , 𝑈𝑅𝐶

1
  ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) is 𝑈𝑅𝐶
1

  ∈  𝑆𝑂(𝐶𝑇𝑇𝑆𝑅𝑁
2). Their exists 𝑈𝑅𝐶

1
 ∈

 𝑆O(CTS𝑅𝐶
1) containing 𝑥0 such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁

2
, ∀𝜉  ∈  𝑈𝑅𝐶

1
Hence 𝛹 is Neutrosophic upper  

quasi semi continuous  multifunction at 𝑥0. 

Theorem 4.5 

Let  : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2.,𝜏𝑁𝑅𝑁
2
), be an Neutrosophic multifunction and let 𝜉 ∈  𝑅𝐶

1. Then the 

following statements are equivalent: 

(a) 𝛹is Neutrosophic Upper α-irresolute at 𝜉. 

(b) For each 𝛤𝑅𝑁
2

 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2) with (𝜉)  ⊂  𝛤𝑅𝑁

2
 , Implies 𝜉 ∈  𝑠𝐶𝑙(𝐼𝑛𝑡(𝛹−(𝛤))). 

(c) For any 𝜉 , 𝜉 ∈ 𝑈𝑅𝐶
1

∈ 𝑆𝑂(𝐶𝑇𝑆𝑅𝐶
1) and for any 𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) with (𝜉)  ⊂  𝛤𝑅𝑁
2
 , 

there exists a nonempty open set 𝑉𝑅𝐶
1

 ⊂  𝑈𝑅𝐶
1
 such that 𝛹( 𝑉𝑅𝐶

1
)  ⊂ 𝛤𝑅𝑁

2
 . 

Proof. 

(a)⇒ (b) Let 𝜉 ∈  𝑅𝐶
1 and 𝛤𝑅𝑁

2
 ∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2)  Such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁
2
  Then by our assumption  

(a), we get there exists 𝑈𝑅𝐶
1

 ∈  𝛼O(CTS𝑅𝐶
1)    such that 𝜉  ∈  𝑈𝑅𝐶

1
 and 𝐹(𝑈𝑅𝐶

1
) ⊂ 𝛤𝑅𝑁

2
, Thus 𝜉  ∈

 𝑈𝑅𝐶
1

 ⊂ 𝛹+(𝛤𝑅𝑁
2
).  here 𝑈𝑅𝐶

1
 ∈  𝛼O(CTS𝑅𝐶

1)    .We know that for any set 𝐴𝑅𝐶
1
, 𝐴𝑅𝐶

1
∈

 𝛼O(CTS𝑅𝐶
1)⟺ 𝐴𝑅𝐶

1
 ⊂  𝑠𝐶𝑙(𝐼𝑛𝑡(𝐴𝑅𝐶

1
)).  Therefore, 𝑈𝑅𝐶

1
 ⊂  𝑠𝐶𝑙(𝐼𝑛𝑡(𝑈𝑅𝐶

1
)). Finally we get 𝜉 ∈

 𝑠𝐶𝑙(𝐼𝑛𝑡𝛹+(𝛤𝑅𝑁
2
)).hence(b). 

(b)⇒ (c). Let 𝛤𝑅𝑁
2

∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁
2) such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁

2
, then  𝜉 ∈  𝑠𝐶𝑙(𝐼𝑛𝑡𝛹−(𝛤𝑅𝑁

2
)). Let 𝑈𝑅𝐶

1
∈

𝑆O(CTS𝑅𝐶
1)  and 𝜉 ∈ 𝑈𝑅𝐶

1
.Then𝑈𝑅𝐶

1
 ∩  𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
)) ≠  𝜑 and 𝑈𝑅𝐶

1
 ∩  𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
)) is semi-

open in 𝑅𝐶
1.Put 𝑉𝑅𝐶

1
 =  𝐼𝑛𝑡(𝑈𝑅𝐶

1
 ∩  𝐼𝑛𝑡(𝛹−(𝛤𝑅𝑁

2
)), Then 𝑉𝑅𝐶

1
 is an open set of 𝑅𝐶

1,  𝑉𝑅𝐶
1

 ⊂

 𝑈𝑅𝐶
1
, 𝑉𝑅𝐶

1
 ≠ 𝜑 and 𝛹(𝑉𝑅𝐶

1
) ⊂ 𝛤𝑅𝑁

2
,  

(c) ⇒(a).Let {𝑈𝜉} be the system of the 𝑆O(CTS𝑅𝐶
1)  containing𝜉. Let 𝑈𝑅𝐶

1
∈ 𝑆O(CTS𝑅𝐶

1)  and 𝜉 ∈

𝑈𝑅𝐶
1
 and Let 𝛤𝑅𝑁

2
∈  𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2) such that 𝛹(𝜉) ⊂ 𝛤𝑅𝑁
2
 , there exists a nonempty open set 

𝐵𝑈  ⊂  𝑈𝑅𝐶
1
 Such that 𝛹(𝑣) ⊂ 𝛤𝑅𝑁

2
, ∀𝑣 ∈  𝐵𝑈 . Let 𝑊𝑅𝐶

1
 = ∪ 𝐵𝑈 ∶  𝑈𝑅𝐶

1
 ∈  {𝑈𝜉}, then 

𝑊𝑅𝐶
1

∊O(CTS𝑅𝐶
1)  and   𝜉 ∈  𝑠𝐶𝑙(𝑊𝑅𝐶

1
 ) and 𝛹(𝑣) ⊂ 𝛤𝑅𝑁

2
, ∀𝑣 ∈  𝑊𝑅𝐶

1
 .Put 𝑆𝑅𝐶

1
 =  𝑊𝑅𝐶

1
  ∪

 𝜉.Then 𝑊𝑅𝐶
1

  ⊂  𝑆𝑅𝐶
1

 ⊂  𝑠𝐶𝑙(𝑊𝑅𝐶
1
 ). Thus 𝑆𝑅𝐶

1
 ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1) ), 𝜉  ∈  𝑆𝑅𝐶
1
 and 𝛹(𝑣) ⊂

𝛤𝑅𝑁
2
, ∀𝑣 ∈ 𝑆. Hence 𝛹 is Neutrosophic Upper α-irresolute at 𝜉. 

 

Theorem 4.6 

For an Neutrosophicmultifunction  : (𝑅𝐶
1,𝜏𝑅𝐶

1
) → (𝑅𝑁

2,𝜏𝑁𝑅𝑁
2
)the following statements are 

equivalent: 

(a) 𝛹 is Neutrosophic upper α-irresolute. 

(b) 𝛹+
(𝛤𝑅𝑁

2
)  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1),for every Neutrosophic α-open set 𝛤𝑅𝑁
2
𝑜𝑓 𝑅𝑁

2 

(c) 𝛹−
(𝜆𝑅𝑁

2.)  ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶
1),for each Neutrosophic α-closed set 𝜆𝑅𝑁

2.𝑜𝑓 𝑅𝑁
2. 

(d) For each point 𝜉  ∈  𝑅𝐶
1 and for each α-neighborhood 𝑉𝑅𝑁

2. of 𝛹(𝜉 ) 𝑖𝑛 𝑅𝑁
2. 𝐹+(𝑉𝑅𝑁

2.) is an 

α-neighborhood of 𝜉. 

(e) For each point 𝜉  ∈  𝑅𝐶
1 and for each α-neighborhood 𝑉𝑅𝑁

2.of 𝛹 (𝜉) in 𝑅𝑁
2., there is an α- 

neighborhood 𝑈𝑅𝐶
1
 of 𝜉 such that 𝛹(𝑈𝑅𝐶

1
)  ⊂  𝑉𝑅𝑁

2. . 

(f) 𝛼𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.))  ⊂  𝛹−(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝜆𝑅𝑁

2.)) 𝑓𝑜𝑟 each Neutrosophic set 𝜆𝑅𝑁
2.𝑜𝑓 𝑅𝑁

2. 

(g) 𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.)))  ⊂  𝛹−(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝜆𝑅𝑁

2.))for any Neutrosophic set 𝜆 𝑜𝑓 𝑅𝑁
2.. 

Proof. 
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(a)⇒ (b). Let 𝛤𝑅𝑁
2
𝜖 𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. ) and 𝜉 ∈ 𝛹+(𝛤𝑅𝑁
2
).Applying previous theorem, we get 𝜉 ∈

 𝑠𝐶𝑙(𝐼𝑛𝑡𝛹+(𝛤𝑅𝑁
2
)).Therefore, we obtain 𝛹+

(𝛤𝑅𝑁
2
) ⊂  𝑠𝐶𝑙 (𝐼𝑛𝑡𝛹+(𝛤𝑅𝑁

2
))., Finally we get  𝛹+

(𝛤𝑅𝑁
2
)  ∈

 𝛼𝑂(𝐶𝑇𝑆𝑅𝐶
1). 

(b)⇒ (a). Let 𝜉be arbitrarily point in 𝑅𝐶
1 and 𝛤𝑅𝑁

2
𝜖𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. ) such that 𝛹(𝜉)  ⊂ 𝛤𝑅𝑁
2
so ∈

𝛹+(𝛤𝑅𝑁
2
) . By hypothesis 𝛹+

(𝛤𝑅𝑁
2
)  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1), we get𝜉 ∈  𝛹+(𝛤𝑅𝑁
2
)  ⊂  𝑠𝐶𝑙(𝐼𝑛𝑡(𝛹+(𝛤𝑅𝑁

2
)))  

and hence  F is Neutrosophic upper α-irresolute at 𝜉.As 𝜉 is arbitrarily chosen, 𝛹 is Neutrosophic 

upper α-irresolute. 

(b)⇒ (c). This implies easily get from that [𝛹−
(𝛤𝑅𝑁

2
)]

𝐶
 =  [𝛹+(𝛤𝑅𝑁

2
)

𝐶
].where 𝛤𝑅𝑁

2
𝜖𝛼𝑂(𝑁𝑈𝑇𝑆𝑌) 

(c)⇒ (f).Let 𝜆𝑅𝑁
2. 𝜖𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. ) .Then by our assumption (c), 𝛹−
(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝜆𝑅𝑁

2.))  is an α-

closed set in 𝑅𝐶
1. We  have 𝛹−

(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝜆𝑅𝑁
2.))  ⊃  𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹−(𝑁𝑒𝑢 − 𝐶𝑙(𝜆𝑅𝑁

2.))))  ⊃

 𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.))) ⊃  𝛹−(𝜆)  ∪  𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹−(𝜆𝑅𝑁

2.)))  ⊃  𝛼𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.)).Hence the result. 

(f)⇒(g).Let  𝜆𝑅𝑁
2.𝜖𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. ). we have 𝛼𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.))  =  𝛹−(𝜆𝑅𝑁

2.)  ∪  𝑠𝐼𝑛𝑡(𝐶𝑙(𝛹−(𝜆𝑅𝑁
2.)))  ⊂

 𝛹−(𝑁𝑒𝑢 − 𝛼𝐶𝑙(𝜆𝑅𝑁
2.)). Hence (g). 

(g)⇒(c).Let 𝜆𝑅𝑁
2.

𝐶
𝜖 𝛼𝐶(𝑁𝑈𝑇𝑆𝑅𝑁

2. )Then by (g) we have, 

𝑠𝐼𝑛𝑡 (𝐶𝑙 (𝛹−(𝜆𝑅𝑁
2.

𝐶))) ⊂  𝛹−(𝜆𝑅𝑁
2.

𝐶) ∪  𝑠𝐼𝑛𝑡 (𝐶𝑙 (𝛹−(𝜆𝑅𝑁
2.

𝐶))) ⊂  𝛹−(𝛼𝐶𝑙(𝜆𝑅𝑁
2.

𝑐) =  𝛹−(𝜆𝑅𝑁
2.

𝐶). 

Hence By our result, 𝛹−(𝜆𝑅𝑁
2.

𝐶)  ∈  𝛼𝐶(𝐶𝑇𝑆𝑅𝐶
1). 

(b)⇒(d).Let 𝜉 ∈  𝑅𝐶
1 and 𝑉𝑅𝑁

2. be an α-neighborhood of 𝛹(𝜉) in 𝑅𝑁
2.Then there is an 

𝜆𝑅𝑁
2. 𝜖𝛼𝑂(𝑁𝑈𝑇𝑆𝑅𝑁

2. ) such that 𝛹(𝜉)  ⊂ 𝜆𝑅𝑁
2.  ⊂  𝑉𝑅𝑁

2.. Hence, 𝜉 ∈  𝛹+(𝜆𝑅𝑁
2
)  ⊂  𝛹+(𝑉𝑅𝑁

2
). Now 

by hypothesis 𝛹+
(𝜆𝑅𝑁

2
)  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1), and Thus 𝛹+
(𝑉𝑅𝑁

2.) is an α-neighborhood of 𝜉. 

(d)⇒(e). Let 𝜉 ∈  𝑅𝐶
1and 𝑉𝑅𝑁

2
 be an α-neighborhood of 𝛹(𝜉) in 𝑅𝑁

2.Put 𝑈𝑅𝐶
1

 =  𝛹+(𝑉𝑅𝑁
2.).Then 

𝑈𝑅𝐶
1
is an α-neighborhood of 𝜉 and 𝛹(𝑈)  ⊂  𝑉𝑅𝑁

2. 

(e)⇒(a).Let𝜉 ∈  𝑅𝐶
1 and𝑉𝑅𝑁

2
be an Neutrosophic set in 𝑅𝑁

2 such that 𝛹(𝜉)  ⊂ 𝑉𝑅𝑁
2.. 𝑉𝑅𝑁

2. being an 

Neutrosophic α-open set in 𝑅𝑁
2. , is an α-neighborhood of 𝛹(𝜉) and according to the hypothesis 

there is an α-neighborhood 𝑈𝑅𝐶
1
 of 𝜉 such that 𝛹(𝑈𝑅𝐶

1
) ⊂  𝑉𝑅𝑁

2. Therefore 𝑉𝑅𝑁
2.  ∈  𝛼𝑂(𝐶𝑇𝑆𝑅𝐶

1) 

such that 𝜉 ∈  𝐴𝑅𝐶
1

 ⊂  𝑈𝑅𝐶
1
 and hence   𝛹(𝐴) ⊂  𝛹(𝑈𝑅𝐶

1
) ⊂ 𝑉𝑅𝑁

2. . Hence 𝛹 is Neutrosophic 

upper α-irresolute at 𝜉. 
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