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ABSTRACT 

     In this paper are we introduced some new concept of soft and fine topological 

space such as soft semi-open, soft semi-closed, fine semi-open and fine semi-

closed sets. Hear, we have been comparing the two types of topological spaces. 

Then discuss the relationship between soft sets and fine sets in topological space. 

Some theorem are discussed with example. 

1.INDRODUCTION: 

     The soft set theory was introduced by molodtsov[1] in 1999 as a general 

mathematical tool for dealing with uncertain , fuzzy not clearly defined objects. He 

has shown several applications this practical problems in economics, engineering, 

social science and medical science etc. 

     In 1970, levine .N[2,3] introduced the concept of generalized closed set and 

semi-open sets in topological spaces and studied most of their fundamental 

properties. 
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     Arya[4] introduced and investigated generalized semi closed sets in topological 

space. Power P.L and Rajak.k[6] have investigated a special case of generalized 

topological space called a fine topological space. 

     Later maji et al[5] presented some new definitions on soft sets such as a subset, 

the complement of soft set and discussed in detail the application of soft set theory 

in decision making problems. Kong et al[7] introduced a new definition of soft set 

parameterization reduction. 

     The algebraic nature of soft theories dealing with uncertainties has been studied 

by some authors. Recently shabir and Naz introduced the notion of soft topological 

spaces which are defined over an initial universe with a fixed set of parameters. 

We also studied some basic concepts and study some properties of soft and fine 

topological spaces. 

KEYWORDS: 

    Soft sets, soft topology, soft semi-open sets, soft semi-closed sets, fine-open 

sets, fine-closed sets, fine semi-open sets, fine semi-closed sets. 

 2.PRELIMINARIES:  

    Let U be an initial universe set and be a collection of all possible parameters 

with respect to U, where perameters are the charateristics or objects in U. we will 

call  the universe set of parameters with respect to U. 

2.1.DEFINITION: 

              A pair  is called a soft set over U if A  and F:A P(U), where 

P(U) is the set of all subsets of U. 

2.2DEFINITION: 

         A soft set  over U is called a null soft set, denoted by ,  if  , 

 

2.3.DEFINITION:  

           A soft set  over U is called an absolute soft set, denoted by Ā, if 

, . 
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2.4.DEFINITION: 

         For a soft set  over U, the relative complement of  is denoted by     

 and is denoted by . Where  is a mapping 

given by  for all . 

2.5.DEFINITION: 

           Let  be the colletion of soft sets over X, then  is called a soft topology on 

X if  satisfies the following axioms: 

(1) ,X belong to . 

(2)  The union of any number soft sets in  belongs to . 

(3)  The intersection of any two non-empty soft subsets in  belongs to . 

The triplet  is called a soft topological space over X. 

2.6.DEFINITION: 

          Let  be a soft space over X. Then the member of   are said to be 

soft open sets in X. 

2.7.DEFINITION: 

         Let  be a soft space over X. A soft set  over X is said to be a 

soft closed set in X, if its relative complement  belongs to . 

2.8.DEFINITION: 

      Let  be a topological space we define, τ(Aα)= ={Gα(≠X):Gα∩Aα 

≠ , for Aα∈τ and Aα ≠X,  for some α ∈ J , where J is the index set}. Now, define    

 = {{ ,X}∪τα}. The above collection  of subsets of X is called the fine 

collection of subsets of X and (X, τ, ) is said to be the fine topological space X 

and generated by the topology τ on X.  

      The element of  are called fine open sets in (X, τ, ) and the complement of 

fine open set is called fine closed sets and it is denoted by  
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2.9.Example: 

      Consider a topological space X = {1, 2, 3} with the topology τ ={X, φ, {1}}≅ 

{X, ϕ,Aα} where Aα = {1}. In view of Definition 8, we have, τα =τ(Aα) = τ {1} = 

{{1}, {1,  2}, {1, 3}}  then the fine collection is   ={ϕ, X}∪{ } ={ ϕ, X, {1}, 

{1, 2}, {1, 3}}. We quote some important properties of fine topological spaces. 

2.10.DEFINITION: 

    A subset U into  a Fine space X is said to be a fine-open set of X, if U belongs to 

the collection  and the complement of every fine-open sets of X is called the 

fine-closed sets of X and we denote the collection by . 

2.11.DEFINITION: 

     Let A be a subset of  Fine space X, the fine interior of A is defined as the union 

of all fine-open sets contained in the set A i.e. the largest fine-open set contained in 

the set A and is denoted by . 

2.12.DEFINITION: 

    Let A be a subset of  Fine space X, the fine closure of A is defined as the 

intersection of all fine closed sets containing the set A. i.e. the smallest fine-closed 

set containing the set A and is denoted by . 

2.13.Lemma: Let (X, τ, τf ) be a fine space then arbitrary union of fine open set in 

X is fine-open in X. 

2.14.Lemma: The intersection of two fine-open sets need not be a fine-open set as 

the following example shows 2.16.  

2.15.DEFINITION: 

   A function f : (X, τ, τf ) → (Y, τ ′, τf ′ ) is called fine-irresolute (or f-irresolute) if 

(V ) is fine-open in X for every fine-open set V of Y. 

2.16.Example: 

     Let X = {1, 2, 3} be a topological space with the topology                                    

τ = {X, ϕ, {1},{2},{1, 2}},  = {X, ϕ, {1}, {2}, {1, 2}, {2, 3}, {1, 3}}. It is easy 
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to see that, the above collection  is not a topology.Since,{1, 3}∩{2, 3}={3}∉ . 

Hence, the collection of fine open sets in a fine space X does not form a topology 

on X, but it is a generalized topology on X.  

2.17.DEFINITION:   

       A subset A of a fine space (X, ) is called fine semi-open, if                        

A (A)). The complement of fine semi-open set is called fine semi-

closed. The fine semi-closure of a subset A of fine space X, denoted by (A), is 

defined to be the intersection of all fine semi-closed sets containing A in fine space 

X. 

2.18.DEFINITION: 

    A subset A of a fine space (X, ,  )  is called fsg-closed if U 

whenever A  U and U is Fine semi-open in Fine space (X, ). The complement 

of fsg-closed set is called fsg-open.  

 

3. SEMI -OPEN SETS AND SEMI -CLOSED SETS IN SOFT 

TOPOLOGICAL SPACES 

3.1.DEFINITION: 

         A soft set  in a soft topological space  will be termed soft semi-

open,if and only if there exists a soft open set (O,E).                                           

Such that, (O,E)  (A,E) (O,E) 

3.2.EXAMPLE: 

     Let X={ }, E={ } and 

={ , ,( ),( ),( ),………,( )} where 

( ),( ),( ),………,( ) are soft sets over X, definition as follows  

= ,  = , 

= , == , 

= , = , 
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= , = , 

= , =X, 

=X, = , 

= , = , 

Then  belongs to a soft topology on X and hence  is a soft topological 

space over X. A soft set  in  is defined as follows: 

G( =  ,G( = . 

Then for the soft  open set ( ), we have ( ) . Because 

, we have( ) (G,E) . 

3.3.THEOREM: 

       A soft subset  in a soft topological space  is soft semi -open if 

and only if ). 

Proof. 

 Sufficiency: 

         Let . Then for (O,E)= , we have                        

 . 

Necessity: 

       Let  be soft semi -open. Then (O, E)    for some soft -

open set . But  and (A, E)). Hence        

(A, E) (A, E)) 

3.4.DEFINITION : 

      A soft set (B,E) in a soft topological space  will be termed soft semi-

closed , if its relative complement is soft semi-open ,there exists a soft closed set 

 such that . 
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3.5.EXAMPLE: 

    The soft topological space  is the same as in Example 3.2. Then =  

 where we have B( )={ },B( )={ } is soft semi -closed since is 

soft  semi -open in Example 1. Since all the soft closed sets in  are 

={ , ,( ,,( ,,( ,………,( }, 

where( ,,( ,,( ,………,(  are as follows: 

= }, = { } 

={ } , ={ }, 

={ }, ={ } 

={ } , ={ } , 

={ }  =  

= , ={ }, 

={ }, ={ }, and . So is a soft semi-closed set but not 

a soft closed set. 

3.6.THEOREM:  

   A soft subset (B, E) in a soft topological space  is soft semi-open if and 

only if . 

Proof. 

 Sufficiency: 

   Let  Then for (G,H)= . 

Necessity: 

   Let (B,E) be soft semi closed set. Then  for some 

soft closed set (F,E). But =(F,E) and 

 Hence . 
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3.7.THEOREM: 

    Let  be a soft topological space and let  and  be soft sets 

over X. Then  

(1)  = ∅and  =  

(2)(F,E) is soft semi closed if and only if (F,E) =  

 (3) =  

(4)(F,E) (G,E) implies  

(5) ((F,E)∩  

Proof. 

(1) It is obvious.  

(2) If  is soft semi -closed, then  is itself a soft semi -closed set over X 

which contains (F,E). Since ) is the smallest soft semi-closed set containing 

(F  and  = . Conversely suppose that  = 

.Since  is a soft semi-closed set, so  is soft semi closed. 

 (3) Since  is a soft semi-closed set therefore by (2) we have              

 = . 

 (4) Suppose that .Then every soft semi-closed super set of  

will also contain . This means every soft semi-closed super set of  is 

also a soft semi-closed super set of . Hence the soft intersection of soft semi-

closed super sets of is contained in the soft intersection of soft semi-closed 

super sets of (G,E). Thus . 

(5) Since ((F,E)∩(G,E))  (F,E) and ((F,E)∩(G,E))  (G,E).So by (4) 

((F,E)∩ and ((F,E)∩ .                                

Thus (  ∩∩ . 
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3.8.THEOREM: 

 Let  be a soft topological space and let  and  be soft sets over 

X. Then 

 (1)  = ∅and  = . 

 (2)(F,E) is soft semi-open if and only if (F,E) = . 

 (3) = . 

(4)(F,E) (G,E) implies  

(5) . 

Proof. 

(1) It is obvious. 

 (2) If  is a soft semi-open set over X then  is itself a soft semi-open set 

over X which contains . So is the largest soft semi-open set contained 

in and  = . Conversely, suppose that  = . 

Since is a soft semi-open set, so (F,E) is a soft semi-open set over X. 

(3) Since  is a soft semi-open set therefore by (2) we have  = 

. 

(4) Suppose that (F,E) (G,E). Since (F,E) (G,E).  is a soft semi-

open subset of (G,E), so by definition of , . 

(5) Since (F,E) ((F,E)∪(G,E)) and (G,E) ((F,E)∪(G,E)). So by(4), 

and . So that

, since is a soft semi-open set. 

 

 

 

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 9, September 2019

ISSN NO: 0975-6876

http://cikitusi.com/17



4.GENERALIZED STAR SEMI-OPEN SET AND STAR SEMI-CLOSED 

SET 

        In this section, we introduce the concept of -generalized star semi-open 

sets and star semi-closed sets in fine-topological spaces. 

 4.1.DEFINITION: 

       A subset A of a topological space X is said to be *-semi-closed-set if               

I ∗ (C ∗ ( )) ⊆ A. The complement of a *t-closed set is called *-semi-open set.  

4.2.DEFINITION: 

 For a subset A of X  

           ∗C( ) =∩ { ∶ ⊃ ; ∈ ∗} , 

          ∗I( ) =∪ { : ⊂ ; ∈ ∗}. 

 4.3.DEFINITION: 

      A subset A of a fine-topological space X is said to be *-semi-closed-set , if 

I ∗ ( C ∗( )) ⊆  . The complement of a *t-closed set is called *-semi-

open set. 

4.4.DEFINITION: 

        For a subset A of a fine-topological space (X, , ), the fine-generalized semi 

closure of A denoted as C ∗ ( ) is defined as the intersection of all fine-semi-

closed sets in containing A.  

4.5.DEFINITION: 

      A subset A of a fine-topological space X is said to be *-generalized star-

semi-closed set, if C ∗ ( ) ⊆  whenever ⊆  and G is *-semi-open. The 

complement of a *g*t-closed set is called as *g*s -open. 

 4.6.EXAMPLE: 

   Let X = {1,2,3} with the topology  = { , ,{2}},  = { , ,{2},{1,2},{2,3}}. 

It can be easily check that  = { ,x,{ },{ , },{ }}.   

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 9, September 2019

ISSN NO: 0975-6876

http://cikitusi.com/18



4.7.EXAMPLE: 

    Let X = {p, q, r} with the topology  = { ,x,{p, q}},  = { , ,{q},{p},{p, q}, 

{p, r} {q,r}}. It can be easily check that  = { ,x,{p},{p,q},{q}, {p,r} }. Let     

A = {p} and B = {p, q}, it may be observe that C ∗( ) = {p, r} and                          

I ∗ ( ) = {p, q}.  

4.8.THEOREM: 

     Every fine-closed set in X is f *-generalized star semi-closed.  

Proof.  

    Let A be a closed set. Let ⊆  and G is -generalized star semi-open. Since 

A is fine-closed, ( ) = ⊆ . But C ∗ ( ) ⊆( ). Hence we have C ∗ ( ) ⊆  

whenever ⊆  and G is *-semi-open. Therefore, A is *g*s closed. 

4.9.THEOREM: 

       Every f *-closed set in X is f *generalized star semi-closed.  

Proof. 

       Let A be a f *-closed set. Let ⊆  and G is *-semi-open. Since A is f *- 

closed, ( ) = ⊆ . But C ∗ ( ) ⊆G. Hence we have C ∗( )⊆G whenever ⊆  

and G is f *-semi-open. Therefore A is f *g*s -closed.  

4.10.THEOREM: 

    Every f * generalized-closed set in X is f * generalized star semi-closed. 

 Proof. 

       Let A be a f *g-closed set. Let ⊆  and G is f *-semi-open. Since A is *g-

closed, ( ) = ⊆ . But C ∗ ( ) ⊆ C ∗ ( ).Thus we have C ∗ ( ) ⊆  

whenever ⊆  and G is *g-semi-open. Therefore A is *g*s -closed. 

4.11.THEOREM : 

      Every open set in X is generalized star semi -open. 
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Proof: 

  Let A be a open set. Let A G and G is semi -open. Since A is open, 

 But ∗ ( ) ⊆ ( ). 

Hence we have, ∗ ( ) ⊆G. where A G and G is f * semi-open. Therefore A is 

generalized star semi -open.  

CONCLUSION: 

     We have discussed of semi-open and semi - closed in soft and fine topological 

space. In our future work, we will go on studying the properties of soft semi-open, 

soft semi-closed, fine semi-open and fine semi – closed sets such as hereditary of 

them. These research work will continue the next level in my future. 
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