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1. Introduction and Preliminaries 
As a beginning point in the fibrewise categorization, indicated via the 

symbol (Ƒ.Ѡ.), sets across the provided set known as the fundamental set. If Ƀ 
indicates the fundamental set, after that Ƒ.Ѡ set over Ƀ includes from set Ɲ, and 
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the function   : Ɲ  Ƀ known as a projection[1]–[4]. At each point b from Ƀ, a 
fiber over b is a subset    =   (b) from Ɲ. As surjectivity is not necessary, 
fibers might be empty, thus for any subset Ƀ* of  Ƀ we  regard 
   =    (Ƀ*)[5], [6], or in the other words    =    (Ƀ*) = Ɲ|Ƀ* being the 
Ƒ.Ѡ set over Ƀ* with determined by a projection via  .  

Definition 1.1: [7] Assume that Ա is a finite, non-empty set referred to as the 
universe, and consider Ɽ is an indiscernibility relation on Ա. Ա is separated into 
many equivalence classes. An element is given a name. If they belong to the 
same equivalence class, they are indistinguishable. An approximated space is a 
pair (Ա, Ɽ). Consider W to be a subset of Ա. 
I. Lower approximation from Ա to Ɽ is the set of all objects that are very 

certainly classed as W about Ɽ, which is denoted by   ( ), which be 
  ( ) =      { Ɽ(w):  (w) ⊆  +   where Ɽ(w) the equivalent group 
established via w   Ա. 

II. The upper approximation from Ա to Ɽ is the set from all objects that may 
be categorized while W about Ɽ, which be denoted via    ( ). In other 
words,    ( ) =       {Ɽ (w): Ɽ (w) ∩  ≠   }. 
The boundary area of Ա about Ɽ is a set of all objects that cannot be 

categorized, such as W or as if  W did not exist about Ɽ, which is indicated via 
  ( ). In other words,   ( ) =   ( )     ( ). 

Definition 1.2: [7] Suppose that Ա be the universe set, Ɽ a relation of 
equivalence on Ա, and    ( ) = {Ա,  ,   ( ),     ( ),   ( ) }, where   ⊆ 
Ա conforms to the following axioms: 
I. Ա,        ( ) 
II. Intersection from the elements from any finite subcollection from    ( )  

be in    ( ). 
III. Union from the elements from any subcollection from    ( ) be in  

  ( )  
 
As a consequence of this, nano topology on Ա concerning W be known, 

while     ( ). The elements from     ( ) are referred to as nano open sets, and 
the space (Ա,    ( )) is a nano topological space. 

Definition 1.3: [7], [8] Let  (Ա,    ( )) be  nano topological space, and the 
family   ( ) = {   (    ́ m):  ,     ́    ( ), m      ( )} be 
micro.topological space on Ա with respect to W, which be indicated via the 
symbol (m.Ŧ.ς). 

Definition 1.4: [9] The m.Ŧ.ς adheres to the following hypotheses: 
I. Ա,      ( ) 
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II. The intersection of the elements from any finite sub-collection from  
  ( ) be in    ( ) 

III. Union of the elements from each sub-collection of    ( )  be in    ( )  
The m.Ŧ.ς be defined as a triplet (Ա,    ( ),   ( )). Each member 

from    ( ) be referred to as a micro-open, indicated via the symbol (m.open). 
The complement to the m.open set is also known as the m.closed set. 

Definition 1.5: [10], [11] Assume that    and   are m.Ŧ.ς,s, the function  : 
    is stated to be  m.continuous if, at any element h   , inverse image of 
any  m.open set from  (h) be m.open set of  h. 

Definition 1.6: [5], [12,13] Consider  Ƀ is the topological space, the Ƒ.Ѡ. 
topology on Ƒ.Ѡ. set Ɲ over Ƀ, with the intention of all topology on Ɲ at as the 
projection   be  continuous. 

2. Fibrewise Locally Micro Sliceable and Fibrewise Locally Micro-section 
Micro-Topological Space 

This section includes study generalizations that are Ƒ.Ѡ. locally micro-
sliceable and Ƒ.Ѡ. locally micro.sectionable micro topological space over Ƀ. 
These concepts and some related topological properties are examined. 

Definition 2.1: A Ƒ.Ѡ.m.Ŧ.ς Ɲ over Ƀ is referred to as locally micro.sliceable 
which is represented via the symbol (   .  ) if  for any point ƞ     ; b   Ƀ, 
there exist a m.open set Ẇ  of b, and section  :Ẇ ⟶   ;  (b) = ƞ.  

The criterion indicates that   be m.open, if   be m.open set from ƞ in Ɲ, 
thereafter     (    )    (  ) be m.open set from b in Ẇ as well as in Ƀ. It 
is finitely multiplicative to classify m.Ŧ.ς as    . . 

Example 2.2: Suppose that Ա = {r, j, k}, Ա/  = {{j}, {r, k},   = {r}   Ա. The 
   ( ) = {Ա,  , {r}}, let   = {r, k}     ( ). Then   ( ) = {{j}, {r, k}, Ա, 
 }. Let Ƀ = {c, n}, Ƀ/  = {{n}, {c}},   = {n}   Ƀ, then    ( ) = {Ƀ,  , {n}}, 
then   = {c}     ́( ). Then    ( ) = {Ƀ,  , {c}, {c, n}}. Define a projection  
 : Ա → Ƀ;   (r) =  (k) = n,  (j) = c. We now have    = {j},    = {r, k}. Let 
  :{c} ⟶ {j };  (c) = j,   :{n} ⟶ {k, r};  (n) = {r, k}. Hence, Ա be a 
Ƒ.Ѡ.   . . 

Remark 2.3: Each Ƒ.Ѡ.   .  be Ƒ.Ѡ.m.open (resp., m.closed).  

Proof: It is clear of Define (2.1). 
An inverse from Remark (2.3) does not have to be correct in all cases. 

Example 2.4: Suppose that Ա = {q, r, t, p}, Ա/  = {{r}, {p}, {q, t}},   = {t, p} 
  Ա. The   ( ) = {Ա,  , {r}, {t, p}}, let   = {t}     ( ). Then   ( ) = 
{{t}, {t, p}, {p}, {q, t, p}, {q, t}, Ա,  }. Let Ƀ = {c, b, n, h}, Ƀ/  = {{b}, {h}, 
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{c, n}},   = {n, h} ⊆ Ƀ, then    ( ) = {Ƀ,  , {b}, {n, h}}, then   = {n}  
   ́( ). Then    ( ) = {Ƀ,  , {n}, {n, h}, {h}, {c, n, h}, {c, n}}. Define a 
projection   : Ա → Ƀ;   (q) = c,  (r) = b,  (t) = n,  (p) = h. then   be 
m.open  set in Ա, but not    . , since     = {r};  (b) = {r}. Hence Ա is not 
Ƒ.Ѡ.   . . 

For the class from  Ƒ.Ѡ. .m.δ.m.Ŧ.ς, it has a finite multiplicative. 

Proposition 2.5: Let *  +     be finite family of   .m.δ.m.Ŧ.ς over Ƀ. The 
Ƒ.Ѡ.m.Ŧ product Ɲ = ∏ (   ) be  .m.δ. 

Proof: Assume that ƞ = (  ) is a point from   , b   Ƀ, as well as    = ∏ ( )  for 
each index i. Because    be  .m.δ.m.Ŧ.ς; there be  m.open set    from  b, and 
section   :  →  |  , where   (b) =   , then the intersection Ẇ =      
   …     be  m.open set from  b, and section  : Ẇ ⟶      is provided via ( 
      )(Ẇ) =   (Ẇ) for each index i, and each point w   Ẇ, then Ɲ be 
 .m.δ.m.Ŧ.ς. 

Proposition 2.6: Consider   : Ɲ → Q be a m.continuous Ƒ.Ѡ. surjection, when 
Ɲ and Q are Ƒ.Ѡ.m.Ŧ.ς,s  over Ƀ. If  Ɲ be  .m.δ then Q also be  .m.δ. 

Proof: Suppose q      such that b   Ƀ, thereafter   (ƞ) = q, for some       . 
If Ɲ be a   .m.δ, afterward, there be a m.open set Ẇ   from b, and section  : Ẇ 
⟶    ;  (b) = ƞ. Afterward   օ  : Ẇ ⟶      be section;  (b) = q. Hence, Q is 
 .m.δ.  

Definition 2.7: Assume that Ɲ be Ƒ.Ѡ.m.Ŧ.ς over Ƀ, is referred to as Ƒ.Ѡ 
micro. discrete, indicated via the symbol (Ƒ.Ѡ.m. ), when the projection   is 
local.m.homeomorphism. The projection   : Ɲ ⟶ Ƀ is  .m.homeomorphism (it 
means that   is one-to-one, m.continuous,      be m.continuous, and m.open). 

Example 2.8: Consider Մ = {a, b, c}, Մ/  = {{b, c}, {a}},   = {a, b} ⊆  . 
The    ( ) = {Մ,  , {a}}, then   = {b}      ( ). Then   ( ) = { , {a}, 
{b}, {a, b}, Մ}.  Let Ƀ = {g, h, j}, Ƀ/  = {{h, j}, {g}},   = {g, h} ⊆   , then 
   ́ ( ) ={{g}, Ƀ ,  }, then  ́ = {h}      ́ ( ). Then    ́ ( ) = {   , {g, h}, {h}, 
{g}}. Define a projection   : Մ→ Ƀ;   (a) = g,   (b) = h,   (c) = j. Let Ẇ = 
{g} subset of Ƀ, and section    :{g}⟶ {a};   (g) = a. Afterward,    be m.local 
homeomorphism, and Մ be Ƒ.Ѡ.   . Hence,   be  .m.homeomorphism, also 
Ա be Ƒ.Ѡ.m. . 

Remark 2.9: Suppose that Ɲ is a Ƒ.Ѡ.m.Ŧ.ς over Ƀ, if Ɲ be Ƒ.Ѡ.m. .m.Ŧ.ς, 
then  Ɲ a  .m.δ, and m.open. 

The m.discrete m.Ŧ.ς,s in a class of Ƒ.Ѡ are finitely multiplicative. 

Proposition 2.10: Let *  +     be finite family of Ƒ.Ѡ.   .m.Ŧ.ς,s over Ƀ. 
Thereafter Ƒ.Ѡ.m.Ŧ product Ɲ = ∏ (   ) be a Ƒ.Ѡ.   . 
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Proof: Consider ƞ be a point in Ɲ, when ƞ    ; b   Ƀ, so there is  at any  index 
i, the m.open set    from  ∏      in     when the projection    =    ∏  maps    
m.homomorphically onto m.open    (  ) =    from  b, thereafter a m.open  
∏ (  ) of ƞ be m.homomorphically mapped onto intersection   =     where 
is an m.open from b, thereafter  Ɲ = ∏ (   ) be the Ƒ.Ѡ.   . 

The following Proposition provides an appealing characterization of 
Ƒ.Ѡ.   .m.Ŧ.ς,s. 

Proposition 2.11: If Ɲ be a Ƒ.Ѡ.m.Ŧ.ς over Ƀ, after that Ɲ be a Ƒ.Ѡ.   , if 
and only if: 
I. Ɲ be Ƒ.Ѡ.m.open . 
II. A diagonal embedding Д: Ɲ → Ɲ    Ɲ  is a m.open. 

Proof: (Part if) Let Ɲ be a Ƒ.Ѡ.   , by Remark (2.9) Ɲ be Ƒ.Ѡ.m.open. To 
demonstrate that  Д  be m.open, such that,  Д (Ɲ) is m.open in Ɲ    Ɲ. 

Suppose that ƞ     ; b   Ƀ, so let    is m.open set from ƞ in Ɲ, when   = 
 ( ) be m.open set of b   Ƀ, and     is map    .homomorphically onto  ,  
thereafter        be included in Д(Ɲ) as if  not, thereafter they are distinct ẽ, 
         , when w    , ẽ  and ề    , inconsistency!!, therefore Д(Ɲ) must be  
m.open, then Д is  m.open. 

(Part only if) Consider (I) and (II) are validated. Let Ɲ a Ƒ.Ѡ.m.open, and 
a diagonal embedding Д: Ɲ → Ɲ    Ɲ such that ƞ     ; b   Ƀ, thereafter Д(ƞ) 
= (ƞ, ƞ), admits to      be m.open set  in Ɲ    Ɲ is included in Д(Ɲ), We 
state      a m.open set be from the     , when   be m.open set from ƞ in 
Ɲ. Therefore   |  be m.homeomorphism. Hence, Ɲ is a Ƒ.Ѡ.m. . 

The m.open subset of  Ƒ.Ѡ.m. .m.Ŧ.ς is also Ƒ.Ѡ.m. , we have, in fact 
the outcomes are as follows. 

Proposition 2.12: Let a function   : Ɲ → Q is m.continuous Ƒ.Ѡ. injection in 
which Ɲ and Q are Ƒ.Ѡ.m.open.m.Ŧ.ς,s over Ƀ, if Q is a Ƒ.Ѡ.m. , thus  Ɲ also 
Ƒ.Ѡ.m.  as defined in Figure 1. 

Proof: Consider the following diagram: 
 
 
 
 
 
 

Figure 1 
Diagram of Proposition (2.12). 

 
Given that,   be m.continuous, then       be m.continuous. Presently Д(Q) 

be        m.open in     , using the Proposition (2.10), since Q be a 
Ƒ.Ѡ.   , as well  Д(Ɲ) = Д(   (Q)) =          Д(Q)) be a        .open 
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set in Ɲ    Ɲ, so a conclusion is drawn from Proposition (2.11), therefore Д : Ɲ 
→ Ɲ    Ɲ  be m.open  

Proposition 2.13. Let  ,   : Ɲ → Q be m.continuous Ƒ.Ѡ function, when Ɲ be  
Ƒ.Ѡ.m.Ŧ.ς, and Q be  Ƒ.Ѡ.    .m.Ŧ.ς over Ƀ, then there was a coincidence 
set  Q( ,  ) from  , and   be m.open Ɲ as defined in Figure 2. 

Proof: A coincidence set be exact             (Д(Q)), when: 
 
 

 
Figure 2 

Diagram of Proposition (2.13) 
 

As a result, the needed outcome follows immediately from the Proposition 
(2.9), more specifically, take = Q,   =     ,  and   =     , when   be section. 
We get to the conclusion that when Ɲ is an Ƒ.Ѡ.m. .m.Ŧ.ς, after that   be 
m.open embedding. (it means that    is one-to-one, m.continuous,     be 
m.continuous,  and m.open). 

Definition 2.14: A Ƒ.Ѡ.m.Ŧ.ς Ɲ over Ƀ is referred to as locally micro. section 
able, which be indicated by the symbol ( .m. ) if any  point b   Ƀ, there is an 
m.open set Ẇ,  and section  : Ẇ⟶    . 

Example 2.15: Suppose that Ա = {r, j, k}, Ա/  = {{k}, {r, j},   = {r, j}   Ա. 
The        = {Ա,  , {r, j}}, let   = {k}        . Then       = {{k}, {r, j}, 
Ա,  }. Let Ƀ = {1, 2, 3}, Ƀ/  = {{3}, {2}, {1}},   = {1, 2}   Ƀ, then    ( ) = 
{Ƀ,  }, then   = {1}     ́( ). Then    ( ) = {Ƀ,  , {1}}. Define a projection  
 : Ա → Ƀ;   (k) = 1,  (j) = 2,   r) = 3. We now have, there is   :{1} ⟶ 
{k};  (1) = k. Hence, Ա be a Ƒ.Ѡ.   . .  

Remark 2.16: A Ƒ.Ѡ. non.empty  .m.δ.m.Ŧ.ς,s are  .m.  conversely, 
however, is untrue. In actuality  .m. .m.Ŧ.ς are not required Ƒ.Ѡ.m.open. 

Example 2.17: Suppose that Ա = {q, r, t, b}, Ա/  = {{r}, {p}, {q, t}},   = {t, 
p}   Ա. The       = {Ա,  , {r}, {t, p}}, let   = {t}        . Then       = 
{{t}, {t, p}, {p}, {q, t, p}, {q, t}, Ա,  }. Let Ƀ = {1, 2, 3}, Ƀ/  = {{3}, {2}, 
{1}},   = {1, 2}   Ƀ, then    ( ) = {Ƀ,  }, then   = {1}     ́( ). Then    ( ) 
= {Ƀ,  , {1}}, Define a projection   : Ա → Ƀ;   (r) = 1,  (t) = 2,   q) = 3 
=   p). Let Ẇ = {1};     (1) = {r} be not m.open set, then Ա be  .m. , but not 
 .m.δ. 

3. Conclusion 
 Over the years, topological spaces have been presented in a broad range of 

different methods. Many interesting problems arise when openness is taken into 
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account. In this study, we examine some of the basic characteristics of locally 
micro. section able sets, and locally micro. sliceable sets, in fibrewise micro 
topological spaces. Numerous branches from mathematics and associated 
sciences value its importance. This will be developed upon and additional 
applications added in later study. 
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