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 The purpose of this paper is to study some definitions in general 

topology and generalized them to Micro topological space. These 

definitions are (Micro i-open and N-Micro open) set. The relations 

among these definitions with (Microopen, Micro i-open, N-Microopen, N-

Micro semiopen, N- Micro - open,) set are studded, some new result are 

proved finally we define and study a new space namely N-Micro 

topological spaces.    
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Introduction:  
In 1965, Njastad [1] introduced  - open in topological space and studied the relation 

between  - open and semi open set.  Thivagar [2] introduced the concept of Nano topological 

space which has been known in terms of universe U subset boundary region and 

approximation through the utilization of equivalence relation on it. The concept has also been 

determined as Nano closure, Nano interior. Askander  and Mohammed in 2018 [3] introduced 

i-openset.  Chandrasekar [4] introduced the Micro topological space, he also studied the 

relations between Micro open set and Each of Micro-pre-open and Micro-semi open set. Amir 

A. and Beyda S. in 2019 [5] introduced ii-openset, iw-closed and iiw-closed sets. Nethaji, and 

Rajasekaran, 2019[6] introduced w-closed set in Nano topological space .Ibrahim, H. Z. 2020 

[7] introduced Mic-  - open and Mic- -open  in Micro topological space . 

In this paper definitions of Micro i-open and N-Micro topological space are studied and 

relations among (Mic- open, Micro i-open , Micro semiopen, Micro  - open, N-Micro open) sets 

are studied some new results are proved with example.  
 

Basic definitions 

Let’s go we recall the definitions below which are useful in the sequel  
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Definition 1 [2] 

 “Let U be a non-empty finite set of objects called the universe and R be an equivalence 

relation on U named as” the “indiscernibility relation. Then U is divided into disjoint 

equivalence classes. Elements belonging to the same equivalence class are said to be 

indiscernible with one” another. “The pair (U,R) is said to be the approximation space. Let X 

⊆ U”. 

1. “The lower approximation of X with respect to R is the set of all objects, which can be for 

certain classified as X with” respect to. R and it is denoted by “LR(X). That is 

  ( )      {R(x) : R(x) ⊆ X} where R(x) denotes the equivalence class determined by x   

U”. 

2. “The upper approximation of X with respect to R is the set of all objects, which can be 

possibly classified as X with respect to R and” it as denotes by   (X). That is,  

  ( )      {R(x) : R(x) ∩ X  φ”} 

3.  “The boundary region of X with respect to R is the set of all objects, which can be 

classified neither as X nor as not-X with respect to R and it is denoted by” BR(X). That is, 

BR(X)=UR(X)-LR(X). 

Definition 2 [2] 

Let’s U is an “universe, R be an equivalence relation on U and”  

  ( )  *      ( )   ( )   ( )+ where X ⊆ U  pleasant the axioms below  

1- U, φ    ( )  

2- The union of the elements of any sub-collection of   ( )   is in   ( )    

3- The intersection of the elements of any finite sub collection of    ( ) is in   (X). 

Then   ( ) be called the Nano topology on U with respect to X. The space  (U,  (X)) is 

the nano topological space.The elements of   ( )  are called nano open sets. 

Definition 3 [4] 

  Let (U,  (X))  be a Nano topological space.  Then    ( )   *  ( 
   )+ is called Micro 

topology on U with respect to X, where N, N0  τR(X) and µ  τR(X), add: The triple  

(    ( )   ( )) is called micro topological space and the elements of the micro topology are 

called micro open sets and its complements are micro closed sets. 

Definition 4[4]  

The micro closure of a set B is denoted by       ( )  and is defined as  

      ( )   *                         ⊆  +. The micro interior of a set B is denoted by 

       ( )  and is defined as        ( )   *                         +.  

 

 

 

Results and discussion 
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        In this section, we present and study the concept of Micro-i-open “sets in a Micro 

topological space and we obtain, some of its properties “.  

Definition 5 

A subset B of a micro topological space (    ( )   ( )) is called  

1- Micro semiopen set [2] if  ⊆       (       ( )) 

2- Micro   open set [3] if  ⊆        (      (       ( ))) 

Definition 6 

A subset B of a Micro topological space (    ( )   ( )) is called Micro-i-openset if   a Micro 

openset G    ( ), such that  

(1) G     

(2) B⊆       (   ) 

The complement of the Micro-i-open set is Micro-i-closed set. Family of all Micro i-open sets 

denoted by Mic-i-o. 

 

Remark: the set of all Micro i-open set is not topological space in fact is supra topology.  

Theorem 1 

The union of two Mic-i-open sets is also Mic-i-open set . 

Proof: 

Let A and B be two Mic-i-open sets .let G be any Mic-open set in (    ( )   ( )) so that 

    ⊆  , hence  ⊆   and   ⊆   . since A and B are  Mic-i-open sets then  

A ⊆      (   ) and B⊆      (B∩G) ,we have(A  B) 

    ⊆ (      (   ))  (      (   )) 

     =(      (   )   )) 

 Therefore,     is Mic-i-open.  

 

Remark 1 

The intersection two Mic-i-open sets is not Mic-i-open set as shown from the following 

example. 

Example 1 

Let’s go  “  *       + ,      ** + * + *   + ,   *   + ⊆  ”. 

  ( )   *    *   ++  , when   * + then there is  

  ( )   *    *   + *     + * ++  . 

Mic-i-o 

=*    * + * + * + *   + *   + *   + *   + *   + *   + *     + *     + *     + *     ++.  

Then *   +  *   +  * + is not Mic-i-open set. 

Definition 7 

A subset B of a micro topological space (    ( )   ( )) is called N-Micro open set if there 

exist a Micro open set G    ( ), so that  

1- G     

2- B⊆       (   ) 

3- B⊆        ( )    

The complete of N-Micro open set is N-Micro closed set, the family of all N-Micro Open 
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Sets is denote by     ( ) or (N-Mic-o) and the triple (    ( )    ( )) is Nmicro topological 

space. 

Example 2 

Let’s go  “  *       + ,      ** + * + *   + ,   *   + ⊆  ”. 

  ( )   *    *   ++  , when   * + then there is  

  ( )  *    *   + *     + * ++ . 

Mic-i-o 

=*    * + * + * + *   + *   + *   + *   + *   + *   + *     + *     + *     + *     ++.  

N-Mic-o=*    * + * + * + *   + *   + *   + *     ++. 

Definition 8 

A subset B of a N-Micro topological space (    ( )    ( )) is called  

1- N-Micro semi open set if  ⊆        (        ( )) 

2- N-Micro alpha open set  if  ⊆         (       (        ( ))), and the 

complement of N-Micro semi open set and N-Micro alpha open set  respectively are  

  N-Micro semi closed set and N-Micro alpha closed set  . 

Theorem 2 

The family Sof all N-Mic-open set is a topological space. 

     Proof:  

     Let *      + be a family N-Mic-open set to prove *      +  is a topology . 

      (1) from Defintion 7(2)  N-Mic-open set   *      +  

  also from Defintion 7(3)  B⊆Mic-int( )     take B=U then   *      +  . 

(2)  let    *          + from De Morgan’s lows we get 

(    )
      

   . Since    *      + then  

            
  *      + Impels that      

    *      +.Hence       *      +  

 (3)  let    *          + (     ) then (    
   )

      
   

  Impels that   

     
   *      +.Hence *      + is topological space . 

Theorem 3  

Each Micro alpha open sets is Micro-i-open set. 

Proof: 

 Let B be Micro alpha openset, and G a Mic-open set,       so  

  ⊆        (       (       ( ))) 

    ⊆        (       ( ))) 

    Since      a Mic-open set then  

       ( ) ⊆   and        ( ) ⊆   Then  

     ⊆        (   ). Hence 

Hence B is Mic-i-open set.  

Theorem 4 

Each Micro semi open set is Micro-i-openset. 

Proof:  

Let B is Micro –semi-open set, and G a Mic-open set,       so 

  B ⊆       (       ( )) 

    Since      a Mic-open set then  

          ( ) ⊆   and        ( ) ⊆   Then  

     ⊆        (   ). Hence   B is Mic-i-open set.  
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Theorem 5[7] 

Each Micro- -openset is Micro semi open. 

The converse of the Theorem 3, the Theorem 4 and the Theorem 5 is not true through the 

example below. 

Example 3 

In examples 1, than B={ c, d } Is micro-i- open but is not Mic-     –open and  Mic-   –open, 

B = {a, c} Mic-semi –open but is not Mic-   –open. 

Theorem 6 

Each N-Micro open isMicro-i-open set. 

Proof: 

Direct from definitions 6, 7. 

The converse of the Theorem 6 is not true through the example below. 

Example 4 

In examples 2, The B={c, d} is micro-i- open but is not N-Micro open. 

Theorem 7 

Each Micro open set is N-Micro open. 

 Proof:  

Let G is Micro openset in (    ( )   ( )) and G    . Since than  ⊆      (   )   

 =      ( ) impels that G be Micro-i-open. Also 

  ⊆        ( )    .Hens’ G is N-Micro open. 

The converse of the theorem 7 need not be true through the example below. 

Example 5 

Let     *         + , and     ** + *     + * ++ ,   *   + ⊆  .Then 

  ( )  *    *     ++ , when   * + then  

  ( )  *    * + *       + *      ++ . 

N-mic-o  *    * + * + * + * + *   + *   + *   + *   + *   + *   + *     +, 

                      *     + *     + *     + *       ++  

Then B= *   +  is N-Micro open but is not Micro open set. 

 

Theorem 8 

Each Micro open set is N-Micro semi open. 

 Proof: 

 Let B is Micro open then  

 ⊆        (       ( ) . Since each Micro open set is N-Microopen then 

 B⊆         (        ( ) , since 

         (        ( ) 

⊆        (        ( ) Impels that  

 ⊆        (        ( ).Hens B is N-Micro semi open set. 
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Theorem 9 

Each Micro open is N-Micro alpha open set. 

Proof: 

Let B is Micro open then  

 ⊆        (       ( ) . Since each Micro open set is N-Microopen then 

 B⊆         (        ( ) , since 

         (        ( ) ⊆         (       (        ( ) 

Impels that  ⊆          (       (        ( ).Henc   

B is N-Micro alpha open set. 

Theorem 10 

Each N-Micro alpha open is N-Micro semi open . 

Proof: 

Let B is N- Micro alpha open then  

 ⊆         (       (        ( )) .It obvious that  

  ⊆         (       (        ( )) 

    ⊆        (        ( )) .Hence  

 ⊆        (        ( )). 

The converse of the Theorem 8, Theorem 9 and Theorem 10 is not true through the example 

below. 

Example 6 

In examples 1, The B= {a, b} is N-Micro- - open and N-Micro semi open but is not Micro open 

set. And The B= {a, c} is N-Micro semi open but not N-Micro- - open set. 

Remark 

From the following diagram figure (1) show the relations of N-Mic-open set with other micro 

sets. 

 

 
 

Fig.1:  The relations of N-Mic-open set with other micro sets. 
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Continuous Function in N-Micro Topological Space 

Definition 9 

A mapping   (    ( )    ( ))  (    ( )    ( )) is called N- Microcontinuous if     ( ) 

is N-Mic-open in (    ( )    ( )) ,for each N-Mic-open set G in (    ( )    ( )). 

Example 7 

          Lets’    *       +     {* + *   + * +}   *   + ⊆    

            ( )  {    *   +}   * +       

   ( )  *    * + *   + *     ++. 

   ( )  *    * + * + * + *   + *   + *   + *     ++. 

Let     *       +     {* + *    + * +}   *   + ⊆    

   ( )  *    * + *     + *   +++   * +. 

  ( )  *    * + *   + *     + * + *   ++. 

   ( )  *    * + * + * + *   + *   + *   + *     ++.       is a mapping defined as f(c)=1 

f(d)=2, f(a)=3, f(b)=4. 

Then N-Micro open sets in U are * + * + * + *   + *     + *   + *   +   

and N-Micro opensets in V are  * + * + * + *   + *   + *   + *     + .This implies that for every 

N-Micro open set G in V,    ( ) is N-Mic-open in U .Then there is f   

N-Microcontinuous mapping. 

 

Defintion 10 

A mapping   (    ( )    ( ))  (    ( )    ( )) is called N- Microcontinuous at a point 

    if for every N-Mic-open set S containing   ( ) in V,   a N-Mic-openset G contaning   in U 

so that ( )   . 

The Profs of the following results are similar to those in Micro continuous functions. 

 

Theorem 11 

A mapping   (    ( )    ( ))  (    ( )    ( )) is called N- Micro continuous iff    N-Mic- 

continuous at each point of U 

 

Theorem 12 

A mapping   (    ( )    ( ))  (    ( )    ( )) is called N- Micro continuous iff      ( )  

isN-Mic-closed in U , for each closed setin S  . 

Theorem 13 

Let (    ( )    ( ) (    ( )    ( )   ) and (    ( )    ( ))  are three  

 N- Micro topological space if              are N-Mic-continuous then  

        Is N- Mic-contnuous.  
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 Nالفضاء التوبولوجي الويكروي هن النوظ 

  2طه حويد جاسن*، 1 اكرام عبد القادر صالح
 (ekram.math@uomosul.edu.iq)  انحاسٌب ًانزٌاضٍاث، جايعت انًٌصمقسى انزٌاضٍاث، كهٍت عهٌو  -1

 ، جايعت حكزٌج  قسى انزٌاضٍاث، كهٍت عهٌو انحاسٌب ًانزٌاضٍاث -2

         الاًل                                                                   دكخٌراه انباحثث يسخم ين أطزًحت انبح

 هعلوهات البحث:  انخلاصت:

انعايت  اٌبٌنٌجٍانخ بعض انخعزٌفاث فً دراستانغزض ين ىذا انبحث ىٌ 

انًجًٌعت  انًٍكزًٌت ًىذه انخعزٌفاث ىً تٌبٌنٌجٍانخ اثانى انفضاءًحعًًٍيا 

،  N ين اننًظانًٍكزًٌت انًفخٌحت  انًجًٌعت ،iين اننًظ انًٍكزًٌت انًفخٌحت 

 ،iين اننًظ ٌحت انًفخ انًجًٌعت انًٍكزًٌتًانعلاقت بٍن ىذه انخعزٌفاث يع 
 شبو انًفخٌحت ,انًجًٌعت انًٍكزًٌت Nانًجًٌعت انًفخٌحت انًٍكزًٌت ين اننًظ 

درسنا بعض اننخائج  .αانًجًٌعت انًفخٌحت انًٍكزًٌت ين اننًظ ، i اننًظ ين

انفضاء  اسًٍنوانجذٌذة ًبزىنيا ًاخٍزا حٌنذ نذٌنا فضاء حٌبٌنٌجً جذٌذ 

 .Nانخٌبٌنٌجً انًٍكزًي ين اننًظ 

 12/09/2020 حأرٌخ الاسخلاو:

 15/11/2020حأرٌخ انقبـــٌل: 

 الكلوات الوفتاحية:

انًجًٌعت انًٍكزًٌت انًفخٌحت ين  
، انًجًٌعت انًٍكزًٌت Nاننًظ 

ًجًٌعو ، انiانًفخٌحت ين اننًظ 

، αانًٍكزًٌت انًفخٌحت ين اننًظ
 انًفخٌحت.انًجًٌعت انًٍكزًٌت شبو 

 

 

 


