
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/360449254

Neutrosophic pre-I-open set in neutrosophic ideal bitopological space

Article  in  Soft Computing · June 2022

DOI: 10.1007/s00500-022-06994-0

CITATIONS

0
READS

73

3 authors:

Some of the authors of this publication are also working on these related projects:

Multi-criteria group decision making model using Single-valued neutrosophic set View project

Neutrosophic Bipolar Vague Soft Set and Its Application to Decision Making Problems View project

Suman Das

Tripura University

29 PUBLICATIONS   84 CITATIONS   

SEE PROFILE

Rakhal Das

Tripura University

18 PUBLICATIONS   74 CITATIONS   

SEE PROFILE

Binod Chandra Tripathy

Tripura University

257 PUBLICATIONS   4,711 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Suman Das on 18 August 2022.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/360449254_Neutrosophic_pre-I-open_set_in_neutrosophic_ideal_bitopological_space?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/360449254_Neutrosophic_pre-I-open_set_in_neutrosophic_ideal_bitopological_space?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Multi-criteria-group-decision-making-model-using-Single-valued-neutrosophic-set?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Neutrosophic-Bipolar-Vague-Soft-Set-and-Its-Application-to-Decision-Making-Problems?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Suman-Das-34?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Suman-Das-34?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Tripura-University?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Suman-Das-34?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rakhal-Das?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rakhal-Das?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Tripura-University?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rakhal-Das?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Binod-Tripathy?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Binod-Tripathy?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Tripura-University?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Binod-Tripathy?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Suman-Das-34?enrichId=rgreq-6df250fe8fcc28f204ee4396b2914747-XXX&enrichSource=Y292ZXJQYWdlOzM2MDQ0OTI1NDtBUzoxMTQzMTI4MTA3OTc0MjUwOUAxNjYwODIyNDQ1Nzc5&el=1_x_10&_esc=publicationCoverPdf


Neutrosophic pre-I-open set in neutrosophic ideal bitopological space 

Suman Das
1
, Rakhal Das

2 
and Binod Chandra Tripathy

3
  

1,2,3
Department of Mathematics, Tripura University, Agartala, 799022, Tripura, India. 

1
suman.mathematics@tripurauniv.in, sumandas18842@gmail.com, 

2 
rakhaldas95@gmail.com, 

rakhal.mathematics@tripurauniv.in and                                                                                                              
3
binodtripathy@tripurauniv.in, tripathybc@yahoo.com 

 

Abstract: In this article, we introduce the notion of neutrosophic ideal bitopological space, 

which is the natural generalization of neutrosophic ideal topological space. The concept of 

neutrosophic ideal has been studied by Albowi et.al. [1]. The concept of local function on 

neutrosophic bitopological space have been defined and the different properties are also studied 

here. Also we defined neutrosophic pre-I-open set in a neutrosophic ideal bitopological spaces. 

Keywords: Neutrosophic topology; Neutrosophic bi-topology; Neutrosophic ideal; Neutrosophic 

local function; Pairwise neutrosophic open; Pairwise neutrosophic closed; Pre-I-open; Semi-I-

open. 

2020 AMS Classification No: 03E72; 20F10; 62C86; 90B05; 91B10. 

1. Introduction: In 1965, Zadeh introduced the concept of fuzzy set, where every element had a 

membership value between 0 and 1. Thereafter Atanassov introduce the concept of intuitionistic 

fuzzy set as a generalization of fuzzy set, where every element had membership as well as non-

membership value. The idea of neutrosophic set theory was introduced by Smarandache [17, 18] 

as a generalization of intuitionistic fuzzy set, where besides the degree of truthness, degree of 

falseness and degree of indeterminacy of each element. Salama and Alblowi [11] first introduced 

the concept of neutrosophic topological space in 2012 as generalization of fuzzy topological 

space. Thereafter Ozturk and Ozkan [7] introduce the concept of neutrosophic bitopologoical 

space. Salama and Smarandache [12] defined neutrosophic ideal theory, neutrosophic local 

function and generated neutrosophic topology and generalized the concept of fuzzy ideal 

concepts, first initiated by Sarker [15]. 

2. Preliminaries and Definitions 

In this section, we procure some definitions, examples and some basic properties which are 

already established. 

For more information we can refer to [7, 11, 12, 17, 18] 

Definition 2.1. A neutrosophic set Y over an universal set W is a set contains triplet having the 

degree of truthness (TY), indeterminacy (IY) and falseness (FY), where TY(p), IY(p), FY(p) ]
-
0,1

+
[, 

for all  p W. The neutrosophic set is denoted as follows: 

Y = {(p, TY(p), IY(p), FY(p)): p  W and TY(p), IY(p), FY(p)  ]
-
0,1

+
[}, where  
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-
0   TY(p) + IY(p) + FY(p)  3

+
. 

Now we may defined two neutrosophic sets 0N and 1N over W as follows: 

1) 0N ={(p,0,1,1):p  W };  

2) 1N ={(p,1,0,0):p  W }. 

 

Definition 2.2. Assume that Y = {(p, TY(p), IY(p), FY(p)): p  W and TY(p), IY(p), FY(p)  ]
-

0,1
+
[}, X = {(p, TX(p), IX(p), FX(p)): p  W and TX(p), IX(p), FX(p)  ]

-
0,1

+
[} be two neutrosophic 

sets over W.  

Then we may define the followings: 

1) Y
c 
= {(p,1-TY(p),1-IY(p),1-FY(p)): p  W }; 

2) Y X if and only if TY(p)  TX(p), IY(p)  IX(p), FY(p) FX(p), for each p  W; 

3) Y X ={(p,   (p)    (p),   (p)   (p),   (p)   (p)): p  }; 

4) Y X ={(p,   (p)    (p),   (p)   (p),   (p)   (p)): p  }. 

 

Definition 2.3. Let p, q, r be real standard and non standard subsets of ]
-
0,1

+
[. A neutrosophic set 

xp.q.r is said to be a neutrosophic point (in short NP) in a non-empty set W given by  

xp.q.r(y)={
(     )       
(     )       

 , for   W is called the support of xp.q.r ; where p, q, r denotes the 

degree of truth, indeterminacy and falsity membership values of xp.q.r. 

 

Definition 2.4. Let    be a family of some neutrosophic sets  defined over  a non-empty set  . 

Then   is said to be a neutrosophic topology (in short NT) on W if the following axioms holds: 

1) 0N, 1N     
2) U1, U2      U1 U2    
3)   Ui   , for every {Ui : i   }   . 

 

In that case the pair (W, ) is called a neutrosophic topological space (in short NTS). The 

elements of   are called neutrosophic open set (in short NOS) and the complement of the 

members of    are said to be neutrosophic closed set (in short NCS). 

 

Example 2.1. Let W ={k1, k2, k3} and 

T1={( k1,0.3,0.5,0.7), (k2,0.5,0.6,0.4), (k3,0.6,0.8,0.6): k1, k2, k3  W }, 

T2={( k1,0.2,0.5,0.9), (k2,0.4,0.8,0.8), (k3,0.5,0.9,0.8): k1, k2, k3  W }, 

T3={( k1,0.8,0.3,0.2), (k2,0.7,0.4,0.3), (k3,0.8,0.7,0.4): k1, k2, k3  W } 

are three neutrosophic set over W. 

Then    = {0N, 1N , T1, T2, T3} is a neutrosophic topology on W. 

 

Definition 2.5. Let W be an universal set and    ,   be two different neutrosophic topology on 

W. Then (W      ) is called a neutrosophic bitopological space. 

Example 2.2. Let W ={k1, k2} and  



T1={( k1, 0.8, 0.4, 0.2), (k2, 0.7, 0.4, 0.2)}, 

T2={( k1, 0.2, 0.5, 0.6), (k2, 0.3, 0.8, 0.7)}, 

T3={( k1, 0.6, 0.1, 0.3), (k2, 0.7, 0.3, 0.6)}, 

T4={( k1, 0.4, 0.5, 0.7), (k2, 0.5, 0.9, 0.7)} are four neutrosophic sets over W.  

Then clearly   ={     , T1, T2} and   ={     , T3, T4} are two different neutrosophic 

topology on W. So (       ) is a neutrosophic bitopological space. 

Remark 2.1. Throughout this paper we use the following notations: 

        
 ( ) = The neutrosophic interior of K with respect to the neutrosophic topology    , i=1,2. 

        
 ( ) = The neutrosophic interior of K with respect to the neutrosophic topology    , i=1,2. 

Definition 2.6. A collection I of neutrosophic subsets of a neutrosophic topological space (   ) 

is said to be a neutrosophic ideal if it satisfies the following properties: 

1) Y I and X I  Y X I 

2) Y I and X Y  X I 

Remark 2.2.  

1) 0N    I. 

2) If 1N   I, then I is called neutrosophic improper ideal. 

3) If 1N   I, then I is called neutrosophic proper ideal. 

Definition 2.7. Let (   ) be a neutrosophic topological space and I be an neutrosophic ideal on 

W. Let A be any neutrosophic subset of W. Then the neutrosophic local function NA
*
( ,I) of A is 

the union of all neutrosophic points xp,q,r  such that NA
*
( ,I) =  *xp,q,r    W: A U I for every U 

nbd of xp,q,r } , NA
*
( ,I) or simply NA

* 
 is called a neutrosophic local function of A with respect to 

  and I.  

Theorem[12] 2.1.  Assume that (   ) be a neutrosophic topological space and I, J be any two 

neutrosophic ideals on W. Then for any two arbitrary neutrosophic subsets K and L, the 

followings holds: 

1) K L  NK
*
( ,I)   NL

*
( ,I); 

2) I J  NK
*
( ,I)   NK

*
( ,J); 

3) N(K L)
*
( ,I) = NK

*
( ,I)   NL

*
( ,I); 

4) N(K L)
*
( ,I) ≤ NK

*
( ,I)   NL

*
( ,I); 

5)  For any neutrosophic subset K of W, NK
*
( ,I) is a neutrosophic closed set. 



Theorem[12] 2.2. Let       be two neutrosophic topolgies on W. Then for any neutrosophic 

ideal I on W,          
      

 . 

Definition 2.8. Let (   ) be a neutrosophic topological space and A be a neutrosophic subset of 

W  A function    
   ( )   ( ) is said to be neutrosophic closure operator on    defined by 

   
 ( ) = A   NA

*
( ,I).  Where, NA

*
( ,I) is the neutrosophic local function of A. 

3. Neutrosophic ideal bitopological spaces 

Definition 3.1. Assume that (       ) is a neutrosophic bitopological space and I be an 

neutrosophic ideal on W. Then (       ,I) is called a neutrosophic ideal bitopological space. 

Definition 3.2. Let (       ) be a neutrosophic bitopological space and I be an neutrosophic 

ideal on W. Let A be any neutrosophic subset of W. Then the neutrosophic local function on 

bitopological space  A
**

(     , I) of A is the union of all neutrosophic points xp,q,r  such that 

 A
**

(     , I) =  *xp,q,r    W: A U I for every U nbd of xp,q,r either in         } ,  A
**

(     , 

I) simply  A
**

 is called a neutrosophic local function of A with respect to       and I. 

Theorem 3.1. Assume that (       ) be a neutrosophic bitopological space and I, J be any two 

neutrosophic ideals on W. Then for any two neutrosophioc subsets K, L of (       ), the 

following holds: 

1) K L  K
**   L

**
; 

2) I J  NK
**

( ,I)   NK
**

( ,J); 

3) N(K L)
**

( ,I) = NK
**

( ,I)   NL
**

( ,I); 

4) N(K L)
**

( ,I)   NK
**

( ,I)   NL
**

( ,I). 

Proof.  

1) Let us assume that K L, where K and L are any two neutrosophic subsets of (       ). 

Let xp,q,r be a neutrosophic point in W such that xp,q,r    K
**

. Then for every 

neutrosophic neighbourhood U of xp,q,r either in    or     such that  K U  I. Since K L, 

so  L U  I. This implies  xp,q,r    L
**

. Therefore  K
**   L

**
. Hence K L  K

** 

  L
**

. 

2) Let K be any neutrosophic subsets of (       ) and I, J be any two neutrosophic ideals 

on W. Again let I J. Let xp,q,r be a neutrosophic point in W such that xp,q,r   NK
**

( ,I). 

Then for every neutrosophic neighbourhood U of xp,q,r either in    or     , we have 

K U  I. Since I J and  K U I, so K U  J. Therefore xp,q,r   NK
**

( ,J). 

3) Let us assume that K and L are any two neutrosophic subsets of (       ). Clearly 

K K L and    L K L. From (1) it is clear that  K
** N(K L)

**
 and  L

** N(K L)
**

. 

This implies  K
**  L

** N(K L)
**

.  



Let us assume that xp,q,r   N(K L)
**

. Then  for any neutrosophic neighbourhood U of 

xp,q,r either in    or     such that (K L) U  I  that is (K U) (L U)  I . Then there is 

three possible cases : 

Case-1: (K U) I  and (L U)  I 

 Clearly xp,q,r    K
**

 and xp,q,r does not belongs to  L
**

 ,  thus the elements xp,q,r  

  K
**  L

**
. 

Case-2: (L U) I and (K U) I   

Clearly xp,q,r    L
**

 and xp,q,r does not belongs to  K
**

 ,  thus the elements xp,q,r  

  K
**  L

**
. 

Case-3: (L U) I and (K U) I   

Clearly xp,q,r    L
**

 and xp,q,r    K
**

 ,  thus the elements xp,q,r    K
**  L

**
. 

In all the cases xp,q,r    K
**  L

**
. Therefore N(K L)

**   K
**  L

**
. 

Hence the theorem established. 

4) Let us assume that K and L are any two neutrosophic subsets of (       ). Clearly 

K L K and K L L. From (1), it is clear that  (K L
 
)

**  NK
**

 and  (K L)
**  NL

**
. 

This implies that  (K L)
**   NK

**  NL
**

. 

Definition 3.3. Let (       ) be a neutrosophic bitopological space and A be a neutrosophic 

subset of W  A function    
    ( )   ( ) is said to be neutrosophic closure operator on    

defined by    
  ( ) = A    A

**
(     , I).  Where,  A

**
(     , I) is the neutrosophic local 

function of A. 

Result 3.1.  

1) If K and L are any two neutrosophic subset of a neutrosophic bitopological space 

(       ), then    
  (   )     

  ( )     
  ( ). 

2) If K is a neutrosophic subset of a neutrosophic bitopological space (       ), then 

        
 ( )     

  ( ) , i=1,2. 

Proof.  

1) Let K and L be any two neutrosophic subset of a neutrosophic bitopological space 

(       ). Then    
  (   )=(   )  (   )**

=(   )  

(NK
** NL

**
)=(  NK

**
) (  NL

**
)=   

  (K)    
  (L). 

2) Assume that K be a  neutrosophic subset of a neutrosophic bitopological space (       ) 

and I be an neutrosophic ideal on W. Clearly         
 ( )    and K    K

**
(     ,I), 

for i=1,2. This implies         
 ( )      K

**
(     ,I), i=1,2. That is          

 ( )  

   
  ( ), for i= 1,2.  

 Definition 3.4. An neutrosophic subset   of a neutrosophic ideal bitopological space 

( ,  ,  ,I) is said to be a  



1)    -neutrosophic-pre-I-open if and only if           
    

  ( ); 

2)    -neutrosophic-semi-I-open if and only if      
         

 ( ). 

3)    -neutrosophic- -I-open if and only if          
    

         
 ( ). 

 The family of all    -neutrosophic-pre-I-open and    -neutrosophic-semi-I-open sets in 

( ,  ,  , I) is denoted by NPIO(W) and NSIO(W). 

Remark 3.1. Assume that I and J are two ideals on a neutrosophic bitopological space  (W,  ,  , 

I). If I J  then NPIO(W)   NPJO(W), and NSIO(W)   NSIO(W). 

Definition 3.5. A neutrosophic subset   of a neutrosophic ideal bitopological space (W,  ,  , I) 

is said to be a    -neutrosophic b-I-open if and only if          
    

  ( )     
         

 ( ). 

Theorem 3.2. Assume that (W,  ,  ,I) be a neutrosophic ideal bitopological space. Then  

1) Every     -neutrosophic- -I-open set is a    -neutrosophic-pre-I-open set. 

2) Every     -neutrosophic- -I-open set is a    -neutrosophic-semi-I-open set. 

Proof. 

1) Let K  be an arbitrary    -neutrosophic- -I-open set in a neutrosophic ideal bitopological 

space (W,  ,  ,I). So          
    

         
 ( ) ……………….(1). 

Now,        
 (K)  K 

     
         

 ( )     
  (K) 

         
    

         
 ( )         

    
  (K) ……………(2) 

            From (1) and (2), we have got,          
    

  (K). Therefore K is a    -neutrosophic-

pre-I-open set. Hence every    -neutrosophic- -I-open set is a    -neutrosophic-pre-I-open 

set. 

2) Let K  be an arbitrary    -neutrosophic- -I-open set in a neutrosophic ideal bitopological 

space (W,  ,  ,I). So          
    

         
 ( ) ……………..(3) 

Clearly,        
    

         
 ( )     

         
 ( ) …………..(4) 

            From (3) and (4), we have got,      
         

 ( ). Therefore K is a    -neutrosophic-

semi-I-open set. Hence every    -neutrosophic- -I-open set is a    -neutrosophic-semi-I-

open set. 

Theorem 3.3. Assume that (W,  ,  ,I) be a neutrosophic ideal bitopological space and   be a 

neutrosophic subset of  W. If   is    -neutrosophic-pre-I-open (   -neutrosophic-semi-I-open) 

set then it is    -neutrosophic b-I-open. 



Proof. Assume that   be a    -neutrosophic-pre-I-open set in a neutrosophic ideal bitopological 

space (W,  ,  ,I). So           
    

  ( ). This implies          
    

  ( )     
         

 ( ). 

Hence    is a    -neutrosophic-b-I-open set in (W,  ,  , I). 

Similarly it can be shown that, every    -neutrosophic-semi-I-open set is a    -neutrosophic-b-I-

open set in (W,  ,  , I). 

Remark 3.2. In a neutrosophic ideal bitopological space (W,  ,  ,I), every    -neutrosophic- -I-

open set is a    -neutrosophic b-I-open set. 

Proof. Assume that (W,  ,  ,I) be a neutrosophic ideal bitopological space and K be an arbitrary 

   -neutrosophic- -I-open set. From Theorem 3.1 and 3.2, it is clear that K is a    -

neutrosophic b-I-open set. 

Result 3.2.  In a neutrosophic ideal bitopological space (W,  ,  ,I), 

1) The union of two    -neutrosophic-pre-I-open set is a    -neutrosophic-pre-I-open set. 

2) The union of two    -neutrosophic-semi-I-open set is a    -neutrosophic-semi-I-open set. 

Proof.  

1) Assume that K and L be any two    -neutrosophic-pre-I-open set in a neutrosophic ideal 

bitopological space (W,  ,  ,I). So          
    

  ( ) and          
    

  ( ). 

Now K  L        
    

  ( )          
    

  ( ) 

                               
 (   

  ( )     
  ( ))  

                            =       
    

  (   ) 

  K L        
    

  (   ). Hence K L is a    -neutrosophic-pre-I-open set in 

(W,  ,  ,I). 

Therefore the union of two    -neutrosophic-pre-I-open set is a    -neutrosophic-pre-I-

open set. 

2) Assume that K and L be any two    -neutrosophic-pre-I-open set in a neutrosophic ideal 

bitopological space (W,  ,  ,I). So      
         

 ( ) and      
         

 ( ). 

Now K  L    
         

 ( )      
         

 ( ) 

          =   
  (       

 ( )         
 ( )) 

      
         

 (   ) 

  K  L    
         

 (   ). Therefore K  L is a    -neutrosophic-semi-I-open set in 

(W,  ,  ,I). 

Hence the union of two    -neutrosophic-semi-I-open set is a    -neutrosophic-semi-I-

open set. 



Theorem 3.4. Assume that (W,  ,  ,I) be a neutrosophic ideal bitopological space. If    

NPIO(W) and            
 (   

  ( )) , then    NPIO(W). 

Proof. Assume that    NPIO(W). So          
    

  ( ).  

Also            
    

  ( ) …………………..(1) 

Now     

     
  ( )      

  ( )  

         
 (   

  ( ))          
 (   

  ( )) …………….(2) 

From (1) and (2) we have got,  

           
 (   

  ( ))          
 (   

  ( ))  

           
 (   

  ( ))  

Therefore,    NPIO(W). 

Theorem 3.5. Assume that (W,  ,  ,I) be a neutrosophic ideal bitopological space. If    

NSIO(W) and        
         

 ( ) then    NSIO(W). 

Proof. Assume that    NSIO(W). So      
         

 ( )                                                                    

Also        
         

 ( ) …………….(3) 

Now                

         
 ( )         

 ( ) 

    
  (       

 ( ))     
  (       

 ( )) ……………(4) 

From (3) and (4), we have got 

       
         

 ( )     
  (       

 ( ))  

       
  (       

 ( ))  

Therefore,    NSIO(W). 

Proposition 3.1. Assume that (W,  ,  , I) be a neutrosophic ideal bitopological space.  

Then   



1)    NPIO(W) if and only if there exists a neutrosophic open set U  either in    or    such 

that U          
 (U). 

2)    NSIO(W) if and only if there exists a neutrosophic open set U  either in    or    such 

that U      
  ( )  

Proof.  

1) Assume that    NPIO(W). So          
    

  ( )  Now by taking     
  ( )   , we 

have  U=   
  ( )           

 (U).  

Conversely, let U  be an neutrosophic open set either in    or    such that U   

       
 (U). Now U  . This implies U    

  ( ). Hence        
 (U)        

 (   
  ( )). 

Therefore          
 (   

  ( )) i.e.    NPIO(W).   

2) The proof is similar to the proof of the first part of Proposition 3.1. 

Definiton 3.6. A function  : (W,  ,  ,I) (M,  ,  ) is called a 

1)    -neutrosophic-pre-I-continuous function if    ( ) is a    -neutrosophic-pre-I-open 

set in (W,  ,  ,I) whenever   is a   -open set in (M,  ,  ). 

2)    -neutrosophic-semi-I-continuous function if    ( ) is a    -neutrosophic-semi-I-open 

set in (W,  ,  ,I) whenever   is a   -open set in (M,  ,  ). 

3)    -neutrosophic- -I-continuous function if    ( ) is a    -neutrosophic- -I-open set in 

(W,  ,  ,I) whenever   is a   -open set in (M,  ,  ). 

4)     -neutrosophic-b-I continuous function if    ( ) is a    -neutrosophic-b-I-open set in 

(W,  ,  ,I) whenever   is a   -open set in (M,  ,  ,I). 

Theorem 3.6.  

1) Every    -neutrosophic- -I-continuous function is a    -neutrosophic-pre-I-

continuous (   -neutrosophic-semi-I-continuous) function. 

2) Every    -neutrosophic-pre-I-continuous (   -neutrosophic-semi-I-continuous) 

function is a    -neutrosophic-b-I continuous function. 

Proof. 

1) Assume that   be an arbitrary     -neutrosophic- -I-continuous function from (W,  ,  ,I) 

to (M,  ,  ). Let A be a   -neutrosophic-open set in M. Then by hypothesis    (A) is a 

   -neutrosophic- -I-open set in W. Since every    -neutrosophic- -I-open set is a    -

neutrosophic-pre-I-open (   -neutrosophic-semi-I -open ) set, so    (A) is a    -

neutrosophic-pre-I-open (   -neutrosophic-semi-I -open ) set. Therefore   is a    -

neutrosophic-pre-I-continuous (   -neutrosophic-semi-I -continuous) function. Hence 

every    -neutrosophic- -I-continuous function from (W,  ,  ,I) to (M,  ,  ) is a    -

neutrosophic-pre-I-continuous (   -neutrosophic-semi-I-continuous) function. 



2) Let   be an arbitrary    -neutrosophic-pre-I-continuous function from (W,  ,  ,I) to 

(M,  ,  ). Let A be a   -neutrosophic-open set in M. Then by hypothesis    (A) is a    -

neutrosophic-pre-I-open set in W. Since every    -neutrosophic-pre-I-open set is a    -

neutrosophic-b-I-open set, so    (A) is a    -neutrosophic-b-I-open set in W. Therefore   

is a    -neutrosophic b-I continuous function. Hence every    -neutrosophic-pre-I-

continuous function from (W,  ,  ,I) to (M,  ,  ) is a    -neutrosophic b-I continuous 

function. 

Similarly it can be shown that every    -neutrosophic-semi-I-continuous function is a 

   -neutrosophic b-I continuous function. 

Theorem 3.7. A function  :(W,  ,  ,I) (M,  ,  ) is    -neutrosophic-pre-I-continuous (   -

neutrosophic-semi-I-continuous) function if and only if for each neutrosophic point xp,q,r  in W 

and for each   -neutrosophic-open set K in M such that  (xp,q,r) K, there exists a    -

neutrosophic-pre-I-open (   -neutrosophic-semi-I-open) set L in W such that xp,q,r  L,  (L) K. 

Proof. Assume that  :(W,  ,  ,I) (M,  ,  ) be a    -neutrosophic-pre-I-continuous (   -

neutrosophic-semi-I-continuous) function. Let xp,q,r  be a neutrosophic point in W and K be a   -

neutrosophic-open set in M such that  (xp,q,r) K. By hypothesis    (K) is a    -neutrosophic-

pre-I-open (   -neutrosophic-semi-I-open) set in W. Take    (K)=L. Then xp,q,r  L and  (L) K. 

Conversely, let K be a   -neutrosophic-open set in M and  let xp,q,r     (K). Then   (xp,q,r) K. 

Then by hypothesis, there exists a    -neutrosophic-pre-I-open (   -neutrosophic-semi-I-open) 

set L in W such that xp,q,r  L  and  (L) K. This implies that xp,q,r  L    (K). Therefore    (K) 

is a    -neutrosophic-pre-I-open (   -neutrosophic-semi-I-open) set in W. Hence   is a    -

neutrosophic-pre-I-continuous (   -neutrosophic-semi-I-continuous) function from (W,  ,  ,I) to 

(M,  ,  ). 

Theorem 3.8. If  :(W,  ,  ,I) (M,  ,  ) is a    -neutrosophic-pre-I-continuous (   -

neutrosophic-semi-I-continuous) function then    (       ( ))     
         ( 

  ( )), for 

every neutrosophic subset K of M.  

Proof. Assume that  :(W,  ,  ,I) (M,  ,  ) is a    -neutrosophic-pre-I-continuous (   -

neutrosophic-semi-I-continuous) function and K be an arbitrary neutrosophic subset of M. Then  

       ( ) is   -neutrosophic-open set in M. Then by hypothesis,    (       ( )) is    -

neutrosophic-pre-I-open (   -neutrosophic-semi-I-open) set in W. 

Hence    (       ( ))     
         ( 

  (       ( ))). …………(1) 

Now        ( )   K 

     (       ( ))   
  ( ) 

         ( 
  (       ( )))         ( 

  ( )) ………….(2) 



From (1) and (2), we have got  

   (       ( ))     
         ( 

  (       ( )))     
         ( 

  ( )) 

     (       ( ))     
         ( 

  ( )), for every neutrosophic subset K of M.  

4. Conclusion 

In this article, we introduce neutrosophic pre-I-open set, neutrosophic semi-I-open set, 

neutrosophic b-I-open set and investigate some of their properties. By defining different types of 

neutrosophic I-open set, we prove some theorems on neutrosophic ideal bitopological space and 

few result are given. In the future, we hope that based on these theorems, remarks, results and 

notions in neutrosophic ideal bitopological space many new investigations can be done. 
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