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Abstract: In 1999 Molodstov introduced the main concept of Soft set theory for Uncertainties Problems.
They shows that Soft sets are a class of extraordinary information systems. So it’s important to study the
structure of soft sets for information systems. In this piece we carry on to investigate the Properties of Soft semi

closed sets in Soft topological spaces. The objective of this work is to describe the basic concept of [Sg- Soft
semi closed sets in Soft topological spaces.
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I.  Introduction
Soft set theory concept has been introduced by Molodstov [ 9 ] this Soft set Content has been
functional to many branches of applied mathematics such as Riemann Integration, Operations Research etc. The
notion of a topological spaces for Soft sets was formed by Shabir and Naz which is clear over an initial Universe
with a fixed set of Parameters. Levine [8] introduced generalized closed sets in general topology . Kannan [7]
introduced Soft set generalized closed and Open sets in Soft topological spaces. Kohila.S and M.Kamaraj[5]

introduced the Characterization of [fg- Soft closed sets in Soft topological spaces. In this paper we established

a new category of sets namely ﬁg— Soft semi closed sets in Soft topological spaces. Further more ,these

research not only can form the speculative concept for further applications of topology on Soft set but also lead
to the enlargement of informations.

Subject Classification : 54A05

I1. Preliminaries
2.1Definition:[ 1]
A pair off (L,E) is called a Soft set over X if and only if F is a mapping of E into the set of all subsets of the set

Xe.In other words, the Soft set is a Parameterized family of Soft subsets of the set Xg .Every set F () , € EE.

From this family may be considered as the set of e - approximate elements of the Soft set.
Example:
A Soft set (L,E) describes the attractiveness of the houses which Mr. Y is going to buy

” X —isthe set of houses under consideration .
> E—isthe set of parameters ,Each Parameter is a word or a sentence is given below
{expensive,wooden,beautiful,cheap,in the green

surrounding,Modern, in good repair,in bad repair }

>

To define a Soft set means to point out a collection of houses as in E.
In this case the sets F (may be arbitrary,Some of them may be empty, Some of them may be non-empty.

2.2 Definition:[6]

Any two Soft sets (F,H ) and (G,J) over a common Universe X, (F,H) is a Soft set subset of
(G,J) over a common Universe Xg, IfHES Jand Va e H, F(a)<=G (a)

It is denoted by (F,H )<=(G,J).
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2.3 Definition: [6 ]
Two Soft sets (F,H)and (G,J) over a common Universe Xg is said to be Soft equal if (F,H)< (G,J) and (G,J) <
(F,H).

1. Result
If (F,H)= (G,J) thenH =B

2.4 Definition:[6]

The complement of a Soft set (F,H ) denoted by (F,H ) ©, Itis defined by F°:H — P (X)) is a mapping given
byF°(@=XeF(),va€eH.

F ¢ is called the Soft complement function of F .clearly (F °)° is the same as Fand ((F,H) ®) “=(F, H).

2.5 Definition:[6]
A Soft set (F, E) over Xg is said to be a Null Soft set, It is defined by,
if veeEF(e)=o. Itisdenoted by ¢ ¢

2.6 Definition:[6]

A Soft set (L,E ) over Xg is said to be Absolute Soft set denoted by Xg If Ve € E, L (€)=X. Clearly Xg = ¢
gand @ =Xa

2.7 Definition:[12]
Let Y be a non-empty subset of X, then Y denotes the Soft set (Y,E)
Over Xg for which Y (e) = Yg, for all e € E. Especially, (X,E) will denoted by Xg.

2.8 Definition :[12]
Let ( L,E) be a Soft set over X and x € X. x € (F,E) whenever

X € F(e) foralle € E. Forany x € E. Forany x € X, x & (F, E),if x & F(e) for some
eckE.

2.9 Definition:[7]

The Union of two (F,H ) and (G,J ) over a common Universe X is the Soft set
(ILC)whereC=HuJandforallee C,I1(e)=H(e)ifee H\J,
l(e)=J(e)ifeeB\Aand I (e) =F(e)uG (e) ifeeHNJ.

It is denoted by (F, H)U(G, J) = (1,C).

2.10 Definition:[7]

The Intersection of two Soft sets (F,H)and (G B) over a common Universe Xg is
the Soft set (H ,C) where C = ANB and for all e € C,H(e) =F (e)NG(e).

This relationship is written as (F,A)N(G,J) = (H,C).

We denote the family of these Soft sets denoted by SSE ( X)e

2.11 Definition: [12 ]
Let T be the collection of a Soft set over a Universe Xg with a fixed set of Parameter E , then

T = SS ( X) is called a Soft set topology on X if
e X,0ET.
e  The union of any number of Soft setsin T belongsto T
e The Intersection of any two Soft setsin T belongsto T

(X, T, E)iscalled a Soft set topological space.
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2.12 Definition:[7]
Let (X, T, E) be a Soft set topological space over Xg and ( F ,E) be a Soft set over X . then the closure of (
F,E ) denoted by (F, E) . Itis the intersection of all Soft set closed super set of ( F,E).

2.13 Definition:[12]
Let ( X,T,E) be a Soft set topological space and (F, E) € Soft set(X)g, (F, E) is said to be,

> Soft set pre open set if (F,E) < int(cl(F, E)).
> Soft set semi open set if (F, E) = cl(int(F, E)).
> Soft set &t - open set if (F,E) < int(cl(int(F, E))).

2.14 Definition:[12]
A Soft set (F, E) in a Soft set topological space (X, t, E) is said to be Soft set pre generalized closed (in

short Soft set pg closed) set, if Soft set cl(F, E) & (G, E) whenever (F, E) & (G,E) and (G, E) is a Soft open set
in X.
2.15 Definition:[12]

A Soft set (F, E) in a Soft set topological space (X, T, E) is said to be Soft set generalized pre closed set (in

short Soft set gp closed) sets, if Soft set cl,(F, E) = (G, E) whenever (F, E) = (G, E) and (G, E) is Soft preopen
setin X.

2.16 Definition:[12]
A Soft set (F, E) in a Soft set topological space (X, T , E) is said to be Soft set generalized -closed set (in short

Soft set g closed) set, if Soft set cl(F, E) < ( G; E) whenever (F,E) = (G, E) and (G, E) is Soft open set.

2.17 Definition:[12]
A Soft set (F; E) in a Soft set topological space (X, 1, E) is said to be Soft set sg- closed sets,

if Soft set cl(F, E) = (G,E) whenever (F, E) = (G; E) and (G, E) is Soft semi-open set.

2.18 Definition:[12]
A Soft set (A, E) in a Soft topological space (X, T ,E) is called
1.A Soft generalized closed set (Soft g- closed) in a Soft topological space (X, T, E)
if cl(A, E) & (U, E) whenever (A, E) & (U, E) and (U, E) is Soft openin (X, T, E)
1. A Soft sg closed set if S.scl(A, E) & (U, E) whenever (A, E) & (U, E) and (U, E) is
Soft semi-open.&

A Soft gs closed set if S.scl (A, E) = (U, E) whenever (A, E) & (U, E) and (U, E) is Soft open.
2. A Soft rwg closed set if cl(int(A, E)) = (U, E) whenever (A, E) = (U, E) and (U, E) is
Soft regular open.

3. A Soft wg closed set if cl(int(A , E)) = (U, E) whenever (A, E) = (U, E) and (U, E) is
Soft open.

2.19 Definition:[12]

A Soft set (F; E) in a Soft topological space (X, T,E) is called Soft generalized preregular closed (in short Soft
gpr closed) set, if Soft pcl(F, E) = (G, E) whenever

(F, E) & (G, E) and (G, E) is Soft regular open set.
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2.20 Definition:[12]
A Soft set (F, E) in a Soft topological space (X,T, E) is called a Soft regular  generalized closed (in short
Soft rg closed) set, if Soft cl(F,E) & (G, E) whenever (F, E) = (G, E) and (G, E) is Soft regular open set.
2.21 Definition:[12]
A Soft set (F, E) in a Soft topological space (X,T, E) is called Soft Weakly closed (in short Soft SW closed)

set, if Soft cl(F, E) & (G; E) whenever (F, E) = (G, E) and (G, E) is Soft semi open

1. ﬁG— Soft Semi Closed Set
3.1 Definition:
A Soft subset (L,E) of a Soft topological Space ( X ,T, E) is called ﬁg— Soft semi closed
set, if clintcl (L,E) < (U, E) whenever (FE)< (U,E)and (U, E)is Soft semi Openin Xg

3.2 Example:

The Following examples shows that the few ﬁ g- Soft semi closed sets

Let X ={h; h, h3}; E={e.e,}and

1={®, X, (F1, E), (F2, E)} where (Fy, E)={{h.}.{h1 }}, (F2, E) ={{hy, hs}.{hs, h3}}.
Closed sets are {{h,, h3}, {hy, h3}}, {{h.}.{h, }},

Soft Set Interior of the Soft Set

{hi}{h: 33}, {{hs, h3}, {hy, hs 3}
{{huhz}.{hsh2 33 (Fu, E)
{ hu}{hih2 3}
{{hvhs}.{h: }}

{{hs}{hihs}}

{{hs, ha}.{hs, hs3}.
{{h2, h3}, {h;, hs}} {o}.{0}}
{{h2 }, {h, 3}
{{h3}, { hs}}

Soft Set Closure of a Soft Set
{h:}.{h: }}, {{hys, h3}, {hy, h3}}.
{{hi,ho}{h1,h 3}
{{ hp,}{hsh2 }}
{{hs,hs},{ h: }} {Xe}{Xe}}
{{hs}.{hy,hs}}
{{hs, hs}, {hy, hg}}.
{{h2 }, {h2, }} {{h2 }, {h2, }}
{{hs}, {hs}} {{h2, h3}, {h2, h3 }}
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Soft semi Open in X ﬁ g- Soft semi closed set
{h}.{h. } {{h2}, {hz}}
{{hs, h3}, {hy, hs}}. {h} {D}}
{{huhz}.{hoh, 33 { @, {hs} }
{h}.{huh2 3} {{hs}, {hs}}
{{h}{huh2 }} {2 }.{0}}
{{h}{ @3}
X3, {X3}
3.3 Example :

X={hyhy h3} E={e €2} 1={®, X, (F1,E), (F2,E), (Fs,E), (Fs, E),
(Fs, E), (Fs, E) } Where (Fy, E)={{h.}, {h: }}; (F2, E) ={{h.}, {h.}}; (Fs, E) ={{hp,h2}.{h 1,02 }}
(Fa BE) ={{ha,hs}.{h2h3}}; (Fs, E) = {{hy,hs}.{h1,h3}}; (Fe, E) ={{hs }, {hs}}

Solution :

Soft Set Interior of the Soft Set
{3 2 E)

{{hZ}r { h2 }} (FZy E)

T AT,
e
Ctny, {3 (F. E)

{{h2}.{hz,hs}
{{hz2,hs}.{ h> }}
{{h2,hs},{ hs,h3 }} (F2 E)
{{h2}.{hs,h;}}
{{h} {h }}
{{h}.{h1,ha}}
{{hs}{h,hs}}
{huhsh £ hs 1} (F. B)
{{hs,hs}{h: }}

Soft Set Closure of the Soft Set
{3 o E)

{{hZ}v { h2 }} (F4, E)
{{h:Hhuhs 3}

{{huh:}. {h. 3}
{{h . {huho}} X33

W hg
{hono o 1
{{honsh A hohs 1} (Fs E)
RIBYNSS!
ot {ho 1}
i
3 1,113
fhuhsh{hs 1} s B)
{{huhsh.{ i 3}
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SOFT SEMI OPEN SET Bog- soft
semi closed set
{{hi}, h: }} < {hh}{D}}
{{h2} {h-}} < {{oehL{hh}}

{{hsh2}, < {{hah},{D}}

{hih: }} % {{®},{{hy hs}

{{h2hs}{h2hs }} < {{h2{h2ha}}i{{hs}{h2hs}}
{{hs,hs},{h,hs }} < {{h{hs}}

{{h:}.{® }}, R {{hz,hs}{hs }}

{{o }.{{h:} < {{hzh}.{h}}

{{h}{®}}, < {{o}r{{o}

{2}, {{h:} % {{hyhs}{h2hs}}

{{h;,hz}, {h: }} < {{hpyh}{®}}

{hyh2}{h2 3} < {{o }.{{hs, hs}
{{h1}.{hs,h2}} < {{hi}{h,hs}}:{{hs}.{hs,hs}}
{{h2}.{hs,h2}} R {{hs}.{hs 3} {{hsh}.{hs }}
{{h}, {n: }} < {{huha},{h:}}

{{hz}{ h=}} < {or{{o}
{{h2}.{hzhs} < {{hyuhs}.{hpha}}
{{h2,hs}{ h2,hs }} < {h}{D}};
{{h2hs}.{h23} < {{o}{{hs}

{{h }{huhs}} < {{o}{{h}}

{{hs}.{huhs}} < {{h}, {{h}, {h: 3H{N: }}

{huhs},{hs 3} {{hsh},{ h: }} < {{hs}, {h:}}

Remark 3.4

> If (F,E) & (U,E) is proper Soft semi open set in Xg, and cl (F,E) = Xe.
Then (F,E) is not ﬁg— Soft semi closed set in X.
» If (F,E) is Soft semi open set in X and cl (F,E) = 2. Then (F,E) is ﬁg— Soft semi closed set in X.

3.5Theorem:
The Union of two}?g- Soft semi closed Subsets of X is also ﬁg— Soft semi closed Subsets of X.
Proof :

Suppose that ( A, E) and ( B ,E ) are two ﬁg— Soft semi closed Subsets of Xg.

Let (AE) U(B,E)S(U, E)and (U, E) is Soft semi open in X.

Since (A/E)U(B,E)S(U,E).

we have (A, EZQ(U’ E)and (B ,E) < (U, E). Since (U, E) is Soft semi open open in Xg and ( A, E ) and (
B ,E) are two [5g- Soft semi closed Subsets of X.

We have cl (A, E) < (U, E) and cl(B,E)S(U,E).

Therefore cl(A, E)ucl(B, E)=cl((A,E) U (B,E)).

This implies that int cl ( A, E) U int cl ( B, E )=intcl((A,E U( B, E)).

Henceclintcl (A,E) uclintcl (B, E) =clintcl(( A, E )u(B, E)).

Therefore (A, E) U (B ,E ) are also 5g- Soft Semi closed set in X .

3.6 Remark :
The following example shows that the intersection of two [5g- Soft semi closed Subsets of X is also 5g- Soft

semi closed Subsets of X .
Example : R R
The above Example 3.3 says that the intersection of two fg- Soft semi closed Subsets of X is also £g- Soft

semi closed Subsets of X .
Solution :
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Let X={h; h, hs} E={ee,}1={D X, (F, E), (F2,E), (Fs,E), (F4 E), (Fs,E), (Fs, E) }
Where (Fy, E)={{h:}, {hi}}; (F2, E) ={{h2}, {h2}}; (Fs, E) ={{hp,h2},{h,h2 }}

(Fa, E) ={{hahs}{h2hs 3} (Fs, E) = {{hi,hs}{huhs 3} (Fe, E) = {{hs }, {hs}}
Soft subsets of  (F4 E) {{h2}.{h2h}}:{{hs}.{h..hs}} is 5g- Soft semi closed sets.
the intersection of {{h,},{hx,ha}}:{{hs}.{h2.h3}} is {{®},{{h, hs}isalso
ﬁg- Soft semi closed sets.
3.7 Theorem:
If a Soft subset (F,E) of X is ﬁg- Soft semi closed Subsets of Xg, Then clintcl(F,E)—(F,E)does not contain any
non-empty Soft semi open set in X.

Proof :
Suppose that (F,E) is [fg- Soft semi closed Subsets of X . We Prove this result by contradiction. Let (U,E) be

Soft semi open set Such that clintcl (F,E) — (F, E)2(U ,E) and (U ,E ) # @¢

Now (U,E) cclintcl(F,E) — (F,E) .
Therefore (U,E)cX - (U ,E).Since (X - (U,E)) is also Soft open set in X ..

Since (F,E) is ﬁg- Soft semi closed Subsets of X . By defn of ﬁg— Soft semi closed Subsets of X
clintcl (F,E) €X-(U,E),So(U,E)cX-clintcl(F,E).

Also (U,E)<clint cl(F,E).

Therefore (U,E) < clint cl (F,E)N(X- clintcl(F,E)) . (ie) (UE) =g .

This is contradicts to(U,E) # .

Hence clintcl(F,E)—(F,E) does not contain any non-empty Soft semi open set in X.

It does not contain any non-empty Soft Semi open set in But (Fy,E) is not ,ﬁ?g— Soft semi closed of X.

3.8 Remark :
The Converse of the above theorem need not be true as seen from the following Example .

3.9 Example:

Let X= {hl, hZ, h3} E= { e 1,e 2} = {CD’ X, (Fl ’ E)! (FZ ’ E)! (F3 ) E), (F4! E):
(F5! E), (FGI E) }

Where (Fy, E)={{h:}, {h: }}; (F2, E) ={{h. }, {h2}}; (Fs, E) ={{h,h}.{h,h }}
(Fa, E) ={{ha,hs}{h2hs }}; (Fs, E) = {{hha}{huhs 3} 5 (Fe E) = {{hs }, {ha}}

Solution :

We take the Soft set (Fy, E)={{h.}, {h: }}; clintcl=(Fy, E) = (Fs, E)

Therefore clintcl = (Fy, E) - (F1, E) = {{{hs }, {hs }};

Here {{{hs }, {hs}} is not Soft Semiopen. Therefore R

clintcl(F,E)—(F,E) does not contain any nonempty Soft semi open set in X.But it is not [fg- Soft semi closed set

in X.

3.10 Definition:
Let (X,T, E) be a Soft topological space and define a Soft set

(F,E):(X,E)-{{x},eo}isdefinedbyF(e):{ X-{x}  ite=e
X otherwise

3.11 Example :

Let X={h; h, h3} E={e; e,}and define a Soft set
(F, E) & SS(X)e

Therefore

v (X,E)-{{h}. e1}=(hy hs}.X)
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v (XE)-{{h},e2}=(X {hyhs})
v (X.E)-{h}, e} =({hy, hs}.X)

3.12 Theorem : R
For an element {x,e o}£ (X,E), the set (X,E)—{x,e o}is Fg- Soft semi closed Subsets of X or Soft open .

Proof :
Suppose (X ,E) —{x,eq } is not Soft open .Then X is the only Soft open set containing

X - {x,e o}. This implies clintcl {Xg - {X,e0}}  X.Hence (X,E)—{x,eo}is Fg-Soft semi closed Subsets of X .

3.13 Theorem:
If (F,E) is Soft regular open and [fg- Soft semi closed Subsets of Xg then (F,E) is Soft regular closed and hence
clopen.

Proof :
Suppose (F,E) is Soft regular open and [£g- Soft semi closed Subsets of X.

As every Soft regular open set is Open and ( F,E)c(F,E) .

We have —clintcl(F,E)c(F,E). Since cl(F,E) < cl int cl(F,E).

We have cl(F,E)<(F,E).Also(F,E)<cl(F,E).Therefore cl(F,E)=(F,E)

which means (F,E) is closed .Since (F,E)is Soft regular open.(F,E) is open .

Now cl(int(F,E)) = cl(F,E) = (F,E).Therefore (F,E) is Soft regular closed and clopen.

3.14 Theorem:
If (F,E) is Soft regular open and Soft rg- closed, then If (F,E) is fg- Soft semi closed Subsets of X

Proof :
Let ( F,E) is Soft regular open and Soft rg- closed in X .We prove that ( F,E) is an [£g- Soft semi closed Subsets

of X. Let (U,E) be any Soft semi open set in X such that ( F,E)c(U,E) .Since (F,E) is Soft regular open and Soft
rg- closed,we have cl (F,E) c (L,E) .

Thencl (FE) c (FE)c (U,E). (ie)clintcl (F,E) = (F,E) Hence (F,E) is ﬁg— Soft semi closed Subsets of X

3.15 Theorem: )
If (F,E) is an fg- Soft semi closed Subsets of X such that ( F,E) c (G ,E) c cl ( F,E).then (G,E ) is an [5g- Soft
semi closed Subsets of X .

Proof :

Let (F,E) bean [Sg- Soft semi closed Subsets of X such that ( F,E) c (G ,E) c cl (F,A).
Let (U,E) be an Soit semi open set of X such that (G ,E) < (U,E) . then (F,E) < (U,E) .
Since (F,E) be an £g- Soft semi closed. We have cl (F,E) c (U,E) .

Now cl (G ,E) c cl(cl(F,E))=cl (F,E)c(U,E).Therefore (G ,E) is ,ﬁ?g- Soft semi closed Subsets of X

3.16 Theoremﬁ:
Let ( F,E) be fg- Soft semi closed Subsets of X.Then ( F,E) is Soft semi closed if and only of cl (F,E) — (F,E) is

Soft semi open.
Proof :
Suppose (F,E) is Soft semi closed Subsets of X. then cl (F,E) - (F,E) =@g, which is Soft semi

open setin X.
Conversly,
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Suppose cl(F,E) — (F,E) is Soft semi open in X.Since (F,E) ﬁg— Soft semi closed .
By Theorem ,cl (F,E) — (F,E) does not contain any non-empty Soft semi open set in X.
Then ¢l (F,E) - (F,E) =% . Hence (F,E) is Soft semi closed.

3.17 Theorem: R
If (F,E) is both Soft semi open and Soft generalized closed then it is [5g- Soft semi closed
Subsets set in X.

Proof :

Let (F,E) is Soft semi open and Soft generalized closed in X .Let (F,E)c (U,E) where (U,E)  Soft semi open
in X. Now (F,E)c(F,E),By hypothesis cl (F,E) < (F,E) .

(ie) cl (F.E) € (UE) .

Hence (F.E) is Bg- Soft semi closed set in Xe.

IV.  Conclusion
In the present work ,a new class of sets called -fg- Soft semi closed in Subsets set in X Soft

topological spaces which are defined over an initial universe with a fixed set of parameters and some of their
properties are studied. We have presented it ‘s basic properties with the help of some counter examples. This
new class of sets widen the scope to do further research in the areas like g o« semi- closed sets in Soft
topological spaces.
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