
  
 

  
Tikrit Journal of Pure Science Vol. 27 (3) 2022 

 

201 

 

 

Tikrit Journal of Pure Science 
ISSN: 1813 – 1662 (Print)  --- E-ISSN: 2415 – 1726 (Online) 

 

Journal Homepage: http://tjps.tu.edu.iq/index.php/j 

 

 

Generalized N* ideal closed sets in Nano N* ideal topological Spaces With 

Some  roperties 
Nabila I. Aziz ,         Jasim 

Department of Mathematics , College of Computer Science and Mathematics, Tikrit University, Iraq
 

DOI: http://dx.doi.org/10.25130/tjps.27.2022.045   

 

A r t i c l e  i n f o. 
Article history: 

-Received:      3 / 3 / 2022 

-Accepted:   27/  4 / 2022 

-Available online:  /   / 2022 

Keywords: Ν*RαI-o(x) , Ν*R   I-

o(x), N
*
 g   I-c(x), N

*
 g   I-c(x)., 

N
*
R g   I-c(x), N

*
R g   I-c(x).,   *

g 

I- c ( )  ,   *
g

*
I- c( ) , *

g
*   c( ) 

,   *
g

*     ( ). 
Corresponding Author: 

Name: Nabila I. Aziz 

E-mail: : 
nabila.be@tu.edu.iq   
tahahameed@tu.edu iq 

Tel: 

ABSTRACT 

In this paper, we will study a new class of sets and said to be 

generalized N* ideal -closed sets in nano N* ideal topological spaces and 

its properties. Furthermore the relationships were introduced and 

notation. 

 

1. Introduction 
In 1913 [1] studied the notation of Nano topology. 

[2]study Nano generalized alpha closed sets in Nano 

topological Spaces , [3] introduced Nano g*αClosed 

sets in nano topology. [4] introduced new class of 

open sets in nano topological spaces. [5] studied a 

new types of nano topology via nano ideals. [6] 

studied alpha generalized closed sets in ideal 

topology . (2018-2019) [7-8] studied simple forms of 

nano open sets in ideal nano topological spaces, 

unified approach of several sets in ideal nano 

topological spaces.[9] studied the nano ideal 

generalized closed set in nano ideal topological space. 

[10] presented continuous maps and hausdorff spaces 

in nano ideal spaces. In (2019) [11] studied the 

generalized classes of ideal nano topological space , 

[12] presented new sets in ideal topological space. 

[13] studied generalized *I -closed sets in ideal 

topological spaces. [14] studied On Some New 

Notions in Nano Ideal Topological Spaces .In (2020) 

[15] presented nano Iαg-closed sets and normality via 

nIαg-closed sets in nano ideal topology In(2019) 

presented New generalized classes of ideal nano 

topological space[17] studied ideal with micro 

topological space[18] introduced nano ideal α 

regular- closed sets in nano ideal topological spaces. 

[19] presented topological approach for rough sets by 

using j-nearly concepts via ideals.In this paper, we 

introduce and investigate a new class of closed sets 

called  eneralized n* ideal -closed sets in nano n* 

ideal                   and also discuss the 

relationship with some new existing closed sets in  

nano n* ideal topological Spaces. 

2 Preliminaries 
Definition 2.1 [1] : Let w be a non-empty set and R 

be Relation             on w, then w is called the 

indistinguishable relationship. and (W, R)  area of 

approximation,    W. 

A) LR(X). =     {R(X) : R(X)   X }. 

B) UR(X). That is U R(X) =     {R(X) : R(X)  X ∅}. 

C) BR(X) = {U R(X) - LR(X)}. 

Definition 2.2 [1]: W is universe, R be an 

equivalence relation on W , X   W. τR(X) ={W, ϕ, 

LR(X), UR(X), BR(X) }, (W, τR(X)  ) is said to be Nano top. 

space. The sets of τR(X) are named as nano open sets .  

Definition 2.3 [1] : ( , τR(X) ) nano topological Space, 

X    . ,P    : 

i. n int(P)=   {G: G  P, G is nano open sets}  

ii. n cl(P)=   { G: P  G, G is nano closed sets}. 

http://tjps.tu.edu.iq/index.php/j
http://dx.doi.org/10.25130/tjps.27.2022.045
mailto:nabila.be@tu.edu.iq
mailto:tahahameed@tu.edu%20iq
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Definition 2.4[20]:  ( ,  *R(X)) is nano  

N*topological Space,       then    is said to be   *
β  

        -open set ,if                       D     D   

      *
βcl(D). symbolized by   *

 Rβo(x). 

Definition 2.5[20] : The nano  N*topological Space 

( ,  *R(X)) , A     ,  A named as  Ν*α-         open  

set ,if    Ν*              set F ,   F   A   Ν * α 

cl(F).  

Definition 2.6[21]: ( , τR(X) ) is  nano topological 

space,       is called                  if   satisfy 

. 

1- For each Q    ,    -Open Set  G   Q G 
 Cl( ). 

2- If    [ UR(X) ] 
c 
  ∅ then UR(X)     ,    symbolized 

by τ*R(X) . 

Definition 2.7[21]: ( ,  *R(X))          , Q     

called 

a) N*-alpha-Open set if  Q  N*int (N*cl (N*int (Q))) 

, symbolized by N*α -open set. 

b) N*-beta-Open set if Q  N*cl (N*int (N*cl(Q))) , 

symbolized by N*β-open set. 

Definition 2.8[22]: let I be an  Ideal on a topological 

space (X, τ ) which satisfies the following conditions. 

(1) H   I , F ⊂ H   F   I  (2) H   I and F   I   H   

F   I. 

Definition 2.9[5]: (W, N )  is  nano topological space 

with ideal  I on W called                      

symbolized by (W, N , I). M n(x) = {Mn |x   Mn, Mn   

N },is  the collection of                    x. 

Definition 2.10 [19]: S   (U, N , I) is called n*-

closed if S
*

n   S. supplement of  *-c(x) is called  *-

O(x) 

Definition 2.11[5]: Let ( , N ) is          . S. And  

ideal I on   . The   Ncl  called  nano -        , ncl  

(H) = H   H  n , H   X. 

Theorem 2.12 [5-9] :The Nano top. s.  ( , N ) with 

an Ideal ( j, k) on   ,H, J   . Then 

1.       ⇒ Hn
*
    Jn

*
 . 

2. j   k⇒ Hn
*
 (k )   Hn

*
 (j). 

3. Hn
*
 = N-cl(Hn

*
)   N-cl(H) (Hn

*
 be nano closed   

ncl(H)). 

4. (Hn
*
) n

*
    Hn

*
 

Lemma 2.13[5-9] : ( , N , I) be nano topological 

space with ideal I , M M
*

n , then M
*
 n=ncl(M

*
 n 

)=ncl(M) 

Theorem 2.14 [5-9] ncl
*
 satisfies the conditions: 

1. M   ncl
*
 (M). 2. ncl

*
 (∅) = ∅ , ncl

*
 ( ) =  . 3. If H 

 F, thus ncl
*
 (H)   ncl

*
 (F). 4. ncl

*
 (H)   ncl

*
 (F) = 

ncl
*
 (H   F) 5. ncl

*
 (ncl

*
 (H)) = ncl

*
 (H) 

Definition 2.15[7,11]:  H   ( , N , I) is called 

1. .Nano α-I-Open set (briefly α-NI-open) if H ⊂ 

nint(ncl
*
(nint(H(( 

2 .Nano β-I-Open set (briefly β-NI-open) if H ⊂ 

ncl
*
(nint(ncl

*
(H))). 

3  NI Regular Open set if H =nint (ncl
*
 (H)) and NI 

regular closed if ncl
*
 (nint (H)) = H. 

Definition 2.16[18] :(  , τ* R(X))              , 

H    , H is said to be  N*              -closed set 

in nano N* topological space    L          ), 

H L ,                    . 

3  Generalized N* ideal closed set in Nano N* ideal 

τopological Spaces With Some Properties. 

Definition 3.1: ( , τ*R(X),j  )  be nano N* ideal 

topological space. 

Let (  )n*** a set  operator  from  F( ) to  F( ) ,  [F( )  

   ]. 

For A     , An*
**

 ( j, N*)={ x    : Gn*    A   j ,   

Gn*  Gn*(x)} said Nano  n*                   of A,  j 

and n*  (briefly An*
**

). 

Theorem 3.2 . ( , τ*R(x), J  ) is  nano N* ideal 

topological space  and ideals  j, k  on   and A, B   . 

Then 

(i)  A   B ⇒ An*
**

    Bn*
**

 

(ii) j   k⇒ An*
**

 (k )   An*
**

 (j). 

(iii)  An*
**

 = N*-Cl(An*
**

)   N*-Cl(A) [An*
**

 is 

Nano N* closed subset of N*-Cl(A)]. 

(iv)  (An*
**

) n*
**

    An*
**

. 

Proof. (i) Let A ⊂ B and x   An*
**

. let x   B n*
**

.   G 

n* ∩B   j ,Gn*   Gn* (x). Since Gn* ∩ A   Gn* ∩ B 

and Gn* ∩ B   j, we obtain Gn* ∩ A   j from def. of 

ideal. Hence, x   An*
**

. This is a contradiction.  Its 

Clear that , An*
**

.   B n*
**

.. 

(ii) j   k and x   An*
**

.(k) , Gn*  ∩ A   k   Gn*    

Gn* (x). since Gn*  ∩ A   j. then x   An*
**

 (j). 

(iii) x   An*
**

.   Gn*   Gn* (x), Gn* ∩ A   I.   Gn* ∩ 

A  ∅. Hence x   N*-cl(A). 

(iv) From (iii), (An*
**

) n*
**

   N*-Cl(An*
**

) = An*
**

., 

since An*
**

 Is  Nano  N* closed set. Hence (An*
**

) n*
**

  

  An*
**

. 

The opposite of [i, ii and    ] in Theorem 3.3. not 

satisfy. 

Example3.3: (i) Let   = { ,  ,  ,  }, X = {a, b} ⊂  , 

  /R={{a}, {c}, {b, d}} and N = {  , ∅,    }, {   }, 

{     }}, N*O-(x)={  , ∅, { }, 

{ },{                       {  ,  ,   }} and the ideal  

I ={ ∅, { }} .A = {   } , B = {   }, An*
**

 = {c} ⊂ B 

n*
**

= {  ,  ,   }  but A   B. 

(ii) Let   = {  ,  ,  ,   } be the universe, X = {a, b} ⊂ 

 ,   /R = {{a}, {c}, {b, d}} 

N = {U, ∅, {          {  ,  ,   }},  N*O-(x)={ U, ∅, 

                               {  ,  ,   }} and the 

ideals be I ={ ∅, { }} ,  J   = {∅, {b}}, I  J, A = 

      }. An*
**

(I)={   }  ⊂ An*
**

(j)={    ,d}. 

(iii) Let   = {       } be the universe, X = {a, d} ⊂ 

 ,   /R={{a}, {c}, {b, d}} and N = {  , ∅, 

{                }, N*O-(x)={  , ∅, 

{                                    }} with ideal  

I ={ ∅, { }}. A = {     }, we have N*-cl(A) = {  , 

 ,   }, An*
**

 = {c, d} , N*-cl An*
**

 = {c, d}, N*-cl(A) 

  An*
**

 = N*-cl(An*
**

). 

Theorem 3.4:.  If ( , τ*R(X) ,j  ) nano N* ideal 

topological space, and  B   Bn*
**

, then  Bn*
**

 = N*-

cl(Bn*
**

) = N*-cl(B). 

Proof:  B   , Bn*
**

= N*-cl(Bn*
**

 )   N*-cl(B), 

                 3.6 [iii] B   Bn*
**   N*-cl(B)   

N*-cl(Bn*
**

) and So Bn*
**

= N*-cl(Bn*
**

) = N*-cl(B). 

Theorem 3.5:. ( , τ*R(X),j  ) be nano N* ideal 

topological space       ideal j on   , A   X. If A   
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An*
**

, thus An*
**

 = N*-cl( An*
**

) = N*-cl(A) = N*-

cl** (A). 

Definition 3.6: ( , τ*R(X),I  )   is nano N* ideal 

topological space . The set operator  N*cl** is said to 

be  n*- closure ** [ n*-cl**(A)=A  An*
**

 ] , A   X . 

Definition 3.7: ( , τ*R(X),I  )  be nano N
*
  ideal 

topological Space .The set operator  N*int** is said 

to be n*- interior* * [ n*-int**(A) = A  An*
**

 ] for A 

  X . 

Theorem 3. 8:. ( , τ*R(X),j  )  is  nano N* ideal 

topological space  and ideal j on   , A    . If A   

An*
**

, then 

(i)  n*-Cl(A) = n*-Cl** (A) 

(ii)  n*-int(  − A) = n*-int** (  − A). 

Proof. (i)             . 2.5. 

Proof. (  ) let A   An*
**

, then N*-cl(A) = N*-cl** (A) 

by (i) and so X –N*-cl(A) = X –N*-cl** (A). 

Therefore, N*-int(X − A) = N*-int** (X − A). 

Definition 3.9: Let( , τ*R(X),j  )  be  nano N* ideal 

topological space  .The subset A of   is said to be 

nano N
*
  I- open set (briefly N*I-o(x))  if A    N* int 

(An*
**

). 

Example 3.10:                },   

/R={{                }}, X={ 1,2 } 

I={∅ ,{2}}, TR(x) ={∅,  ,{                   }, τ*R(X) 

={∅, U, 

{

                                                             
 }. 

N*IO(x)={ ∅,  ,{           }} 

Remark 3.11:. It is clear that N*I-open and N*-open 

are independent  

Example 3.12.   = { ,      } be the universe, X = 

{a, b} ⊂   

  /R =                }} and N = {∅,  , {  }, {     }, 

{  ,     }} 

N*O(x) = {∅,  ,                 },{      

                 }} 

and the ideal J ={ ∅, { }}. (i) For A = {     }, we 

have An*
**

 = {     } , N*-int(An*
**

  ) = {b, d} ⇒ A   

N*-int(An*
**

)., A ln N* but A is not an element an 

N*IO(x). 

(ii) For A = { }, An*
**

={       , N*int(An*
**

) = 

{   } ⇒ A   N*int(An*
**

). A   N*I-open set  , A   

N*-o(x). 

Definition 3.13: ( , τ*R(X),j ) be nano N* ideal 

topological space   , A    . , A is said to be 

a) n* RI- o(x)[ A = n* int(ncl** ( (A))]. 

b) n* αI-o(x)[ A   n*int(n*cl**(n*int(A)))]. 

c)  n* βI-o(x)[ A   n*cl**[n*int(n*cl**(A))]. 

denoted by N*         (Respectively, N*αIo( , x) 

,N*βIo-(  , x)) . 

Example 3.14: Let    ={           },   

/R={{                }}, X={ 1,2 } ,I={∅ ,{2}} 

τ R(x) ={∅,  ,{                   }, τ*R(X) ={∅,  , ,{ 

             

},                                            } }. 

N*IO(x)={ ∅,  ,{           }} 

N* RI -o(x)= {∅,  ,{1},{2},                    }}.. 

N* αI -o(x)= {∅, 

 ,{

                                                       
}}. 

Ν* Io(x)={∅,  ,{1},{2},{3}},{1,2},{1,3},{2,3},{1,4

},{1,5},{3,4},{3,5},{1,2,4},{1,2,5},{2,3,4},{2,3,5},{

3,4,5},{1,3,4},{1

                                                     
                       
Definition 3.15 : ( , T*R(X) ,j  )  be nano N* ideal 

topological space  , A    , A is said to be Ν* regular 

βI -open  set . If there is a Ν*                set D. 

  D   A   Ν *βcl(D).  

Recall example 3.13: N* R   I -o(x)= {∅, 

 ,{                           }}. 

Definition 3.16: ( , τ*R(X),j  )   is nano N* ideal 

topological space  , A     , A called N
*
 

            o(x) if there is N*                set 

D    D A  N
* cl(D).  

Recall example 3.13: 

N
*
r  o(x)={∅,  ,{1},{

                                        4,5},{2,4,5},

{2,4},{2,5}{3,4},{3,5},{3,4,5}{1,2,4},{1,2,5},{1,2,4

,5},{1,3,4},{1,3,5},{1,3,4,5},{2,3,4},{2,3,5},{2,3,4,5

}}. 

Proposition 3.17:  Ν *I –o(x)    Ν *  I-o(x) , the 

opposite is not satisfies 

Proof: Assume  B is n*I-open set  ⇒   B  n*int(An*
*
) 

  n*-int( n*-cl* (B)) . 

  n*int ( (n*cl* ( n*int (B))). B is n *  I-open set. 

Recall example 3.13: A={1,2,3,4} is N* αI -o(x) , not 

N*I-o(x). 

Proposition 3.18: Ν *  I -open set is Ν* βI-open set , 

the opposite is not satisfy. 

Proof: Since  n*int(A)   A, n* cl**(n int(A))   n* 

cl**(A). 

n*int(N*cl**(n*int( )))   n*  

int(n*cl**(A))) n*cl**(n*int(n* cl**(A))). A is Ν * 

βI-o(x). 

Recall Example 3.13:  A= {1,2,4} is Ν*βI-o(x) , not 

N* αI -o(x). 

Proposition 3.19: Ν * regular β I -open set is Ν * 

regular α I-open set , the opposite doesn’t  satisfies 

Proof: Assume A is n*β I –o(x) ⇒    D A  n*β 

cl(D) And D is n*RI -open set  Since  n*β cl(D)   

n* cl (D)  ⇒  D A  n* cl (D) . A is n*RαI –o(x). 

Recall example 3.13:   ={           },    

/R={{                 }, X={ 1,2 } ,I={∅ ,{2}} 

A= {3,4,5} is N
*
R   o(x) , not  n* R   I -o(x) 

Proposition 3.20: Ν *R  I -open set is Ν* I -open 

set , the opposite doesn’t satisfies 

Proof: Assume A is Ν*R I –o(x) ⇒    D A  N* cl 

(D) 

And  D is Ν *RI -open set ⇒ D=  N* int(N*cl** 

((D))   N*int ( D)    (N*cl**( N*int(D))    

N*int(N*cl**( N*int(D))  ⇒ D is Ν* I –o(x). 

Recall example 3.13: A={1,2,3,5} N* αI -     , not 

N
*
R         

Proposition 3.21: Ν *R βI -open set is Ν*βI -open 

set ,the opposite doesn’t satisfied 
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Proof: Assume A is n*RβI –o(x) ⇒    T A  n*βcl 

(T) 

And  T is n *RI –o(x) take A=T ⇒ A=  n* int(ncl** ( 

(A))       ncl**( n* int(ncl** ((A))⇒  A is n*βI –o(x). 

Recall Example 3.13:A= {     } is Ν* I-

          N* R βI –      
Definition 3.22 : ( , τ*R(X),I  )   is nano N* ideal 

topological space  , E      ,  E is called n* 

          d α I-closed set  in  nano N* ideal 

topological space        n*αcl(E)., E Y , Y is a 

n*  -    . 

Recall Example 3.13:  E={1,2,3} ,G= {1,2,3,4}⇒ 

      * cl(E) =     ⇒  E is   *            
Definition 3.23:   ( , T*R(x) ,I )  be nano N* ideal 

topological space  , F     , F  is said to be  *regular  

generalized     closed set  in  nano N* ideal 

topological space    D  N* cl(F), whenever F D , 

D is a  *    - open set. 

Recall example 3.13: U= {2,3}, D={       },  D   

N* cl(U)   ⇒U is   *
rg    -c(x). 

Definition 3.24:  ( , τ*R(X),I  )  be  nano N* ideal 

topological space, Q    , Q is said  *  

         ed    – c(x) in nano N* ideal topological 

space      D    N*βcl(Q)  , Q  D , D is  *  -o(x)  

Recall         3.13:    Q={1,2,3} , D= {1, 2,3,4} 

⇒ N* cl(Q)=   ⇒ D    ⇒Q is   *
g    -c(x). 

Definition 3.25: ( , τ*R(X),I) is nano N* ideal 

topological space., Q    , Q called  *         

gen    ized    –c(x)  in nano N* ideal topological 

space    Z   n* cl(Q) , Q Z , Z is  *   -     . 

Recall example 3.13:  A= {2,3} , D= {2,3} , D 

 N* cl(A) ⇒  A is  *Rg  -c(x) . 

Proposition 3.26:   *
g   -c(x)  and   *

g   -c(x) are 

i         t. 

Example 3.27:  φ            }, φ /R={{           } }, 

 ={ j ,k }, I= {∅,{j ,l}} 

τ R(x)  ={∅, φ,{         } }, Ν *o(x)={∅, φ, 

                                  , l},{j, k ,l}}= N
*   o(x) 

 *    o(x)={∅,φ,{j},{k

                                                                
}}. 

N
*   I-o(x)={∅,φ,{j},{k},{l},{j ,k},{j, l},{I ,j, k},{k 

,j ,l}}. 

A={I ,j, k} is   *
g   -c(x). but A is not  *

g   -c(x)  . 

A={k ,i} is  *
g   -c(x) ,not   *

g   -c(x). 

Proposition 3.28:    *
r g    -c(x) With  *

g   -c(x). 

are independent. 

Recall         3.32: N
*      -

o(x)={∅,  ,{

                                                ,{i ,k ,l}} 

N
*   I-o(x)={∅,  ,{j},{k}                },{i ,j, 

k},        }}. 

A={k ,l} is N*rg* αI -c(x) but A is not N*g* αI-c(x). 

Proposition  3. 29:   * g    -c(x) is    *
  g    -c(x)  , 

the converse doesn’t satisfy. 

Proof:  Assume  K  is    *  
g    -c(x) ⇒ D  N* cl(k) 

,  k D , D is a   
*R   - o(x) 

    
* cl(K)     

* cl(K), and every   *
R    -     is  

  *
R    -O(x)  ⇒ D     

* cl(K) ,D is   *
R    -o(x) 

⇒  K is   *
  g    –closed set    

Recall example 3.32: N
*       -

o(x)={∅,  ,{j},                                        {k, 

l},{i ,k ,l}} 

  *      -o(x)={ ∅,  ,{ j } ,{ k}, {l },{j, k},{j, l},{k 

,l}}. 

M={k ,j }, D={ k ,j ,l}⇒ M is  *  g    -c(x) , not   

*
Rg   c(x)  Since {k , j},  * -o(x) , but D 

 N* cl(M) ={k ,j} . M is  not    *
Rg    c(x) . 

P   osition  3. 30:  *
g βI -     with   *

R g αI -c(x)   

are independent.. 

Recall  example 3.32: F={i, k}, D={ k ,i}⇒ F is 

 * g    -c(x) , not   *
g    c(x) , D  n* cl(F) but 

{k ,i} is not   *   -o(x), not     
*
R g     c(x) . 

Recall  example 3.14:  

N*Rg*αIc(x)={∅,U,{1},{2},{3},{1,2},{1,3},{2,3},{

1,4},{1,5},{1,4,5},{2,4,5},{2,4},{2,5},{3,4},{3,5},{3

,4,5}{1,2,4},{1,2,5},{1,2,4,5},{1,3,4},{1,3,5},{1,3,4,

5},{2,3,4},{2,3,5},{2,3,4,5}}. 

N*g*αI-

c(x)={∅,U,{1},{2},{3},{1,2},{1,3},{2,3},{1,2,3},{1,

2,3,4},{1,2,3,5}}. 

A={1,2,3,4} is N*g*αI-c(x) but A is not N*Rg*αI-

c(x). 

Proposition 3.31:  *
rg βI -c(x)   is n

*
 g      (x) . 

converse doesn’t satisfy 

Proof:  Assume F  is   *
rg βI -c(x)   ⇒ D   * Cl(F) , 

F D , D Is   
*R    –o(x).     *

R    –o(x)  is   *   –
o(x) ,  D    * cl(F) ⇒ F  is n

*
 g    c (x).  

Recall  example 3.32: M={i, j}, D={ i ,j}⇒ M is 

 * g    -c(x) , not   *
Rg   c(x) , D  N* cl(M) ,{i 

,j} not   *   -o(x), not     
*
R g   c(x) . 

Conclusions  
from our study in the light of the theoretical part and 

examples illustrated, we can 

conclude the generalized N* ideal -closed set can be 

study in( micro, soft)  topological spaces  

References 
[1] Thivagar, M.L., Richard, C .(2013). On Nano 

forms of weakly open  sets .Int. J. Math. Stat. Inven. 

1(1): 31–37 . 

[2] Qays Hatem Imran , Murtadha M. Abdulkadhim 

and Mustafa H. Hadi. (2016). On Nano Generalized 

Alpha Generalized Closed Sets in Nano Topological 

Spaces .Gen. Math. Notes, ICSRS Publication. 34.( 2) 

: 39-51 . 

[3] Rajendran, V., Sathish M. V. and Chitra, M. 

(2020) on ng α− closed sets in nano topological 

spaces. journal of critical reviews, 7 ( 13). 

[4] Arul ,J. J. and Heartlin, A. K. (2021). New Class 

of Open Sets In Nano Topological Spaces. IJISET - 

International Journal of Innovative Science 

Engineering & Technology, 8 (2). 

[5] Parimala,M. , Noiri,T. and Jafari,S. New types 

of nano topological spaces via nano ideals 

.(communucated). 

[6] Maragathavalli ,S. and Vinodhini ,D. (2014). On 

α Generalized Closed Sets In Ideal Topological 



  
 

  
Tikrit Journal of Pure Science Vol. 27 (3) 2022 

 

201 

Spaces .IOSR Journal of Mathematics, 10( 2) : 33-38. 

[7] Ilangovan Rajasekaranand Ochanan Nethaji. 

(2018). Simple Forms of Nano Open Sets in an Ideal 

Nano Topological Spaces .newtheory.org, 24: 35-43 .  

[8] Rajasekaran I. and Nethaji,O. (2019). Unified 

approach of several sets in ideal nano topological 

spaces. Asia Mathematika, 3(1)  : 70–78 . 

[9] Parimala M., Jafari S. and Murali S. (2017). 

Nano ideal generalized closed set in nano ideal 

topological space. Annales Univ. Sci. Budapest, 60 : 

3-11 . 

[10] Pandi, G. T., Banumathi, K. BAVijeyrani ,V. 

and Theanmalar,B. (2018). New types of continuous 

maps and Hausdorff spaces in nano ideal spaces. 

International Journal of Research in Advent 

Technology. 6 

[11] Rishwanth M P. and Saeid J.i .(2018). On some 

new notions in nano ideal topological spaces. IBJM,.1 

( 3) : P.85-92. 
[12] Premkumar R. and Rameshpandi M (2020).  

New Sets in Ideal Topological Space . bulletin of the 

International Mathematical Virtual Institute,.10(10) : 

19-27 

[13] Jessie Theodore and Beulah, V.( 2017). On  g* I 

 -closed sets in Ideal Topological Spaces. Global 

Journal of Pure and Applied Mathematics,. 13, ( 9) : 

6155-6165.   

[14] Parimala, M. and Jafari, S. (2018). On Some 

New Notions in Nano Ideal Topological Spaces  

.eurasian bulletin of mathematics ebm, 1,( 3) : 85-93.  

[15] Parimala, M., Arivuoli, D. and Udhayakumar 

,R. (2020).   nIαg-closed sets and Normality via nIαg-

closed sets in Nano Ideal Topological Spaces . 

Punjab University Journal of Mathematics, 52(4) : 

41-51 . 

[16] Nethaji, O., Asokan, R. and Rajasekaran, I. 

(2019). New generalized classes of ideal nano 

topological space. Bull. Int. Math. Virtual Inst, 9(3): 

543-552.  

[17] Ekram abd al-kader saleh and Taha Hmeed 

Jassim. (2020). Ideal with Micro Topological Space. 

International Conference of Modern Applications on 

Information and Communication Technology , 22-23 

October 2020 , Hilla, Iraq. University of Babylon:1-9. 

[18] GINCY,G and JANAKI ,C. (2020).  nano ideal 

α - regular closed sets in nano ideal topological 

spaces .International Journal of Mathematical 

Archive. 11(1). 

[19]  Mona  Hosny ( 2020). Topological Approach 

for Rough Sets by Using J-Nearly Concepts via 

Ideals. Filomat, 273–286 . 

[20] Aziz, N. I. A. and Jasim, T. H. .(2021). On 

Generalized N*-Closed Set in NANO-N*Topological 

Spaces With Some Properties. 2nd International 

Conference on Physics and Applied Sciences, 26-27 

MAY 2021 ,Baghdad, Iraq. College of Education, 

Mustansiriyah University: 1-9. 

[21] Murad, N. A.and  Jasim, T. H. (2020) .N* Open 

Sets Via Nano Topological Spaces. A Thesis 

Submitted to The Council of the College of Computer 

Science and Mathematics, In Partial Fulfillment of 

the Requirement for the Degree of Master of Science 

in Mathematics. Tikrit University, Tikrit, Iraq: 135pp. 

[22] Vaidyanathaswamy R.(1946). set topology . 

Chelsea Publishing Company. New York.  

 

 

 
  المثالية *N النانويه التبوبولوجية الفضاءات في المثاليه*  Nالمغلقةالمعممة  المجموعات

 وخصائصها
 جاسم حميد طه،  عزيز نبيلة ابراهيم

 العراق ، تكريت جامعة ، والرياضيات الحاسوب عموم كمية ، الرياضيات قسم

 الملخص
  المثاليوة  * N النانويو   التبوبولوجيوة الفضوااات  فو  ليو المثا * N المغمقةالمعمموة اسومينااا المجموعوات المجموعوات مو  جريورة فئوة نورر  سوو 

 .العلاقات   بينها تقريم تم ، ذلك عمى علاوة. وخصائصها

 


