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Abstract

Soft B-open sets and soft S-closed sets in a soft topological space are studied. Prop-
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1. Introduction

To solve several practical problems in economics, engineering, social science and med-
ical science, Molodtsov [4] introduced the theory of soft sets as a new mathematical
application for handling few vagueness which the traditional mathematical tool could
not resolve. Shabir and Naz [15] studied the notion of soft topological spaces which
are defined over an initial universe with a fixed set of parameters. Also, the authors
introduced various soft separations axioms and studied their properties.

Recently, several research papers were published on soft set theory and their appli-
cations [14]. Maji et al. [10] elaborated on the operations on soft sets, and some basic
properties of these operations have also been revealed. Several of these research papers
namely [1-3, 5-13, 16, 17] forms the basis for the theoretical aspects to apply topology
on soft sets and help the development of information system and engineering. Few other
authors defined over an initial universe set with a fixed set of parameters. Our treatment
here is different from that of in paper[15].

1Corresponding author.
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2. Preliminaries
The following definitions are essential for the development of the paper.

Definition 2.1. [4] Let U be an initial universe and E be a set of parameters. Let P(U)
denote the power set of U. The pair (F, E) or simply Fg, is called a soft set over U,
where F is a mapping given by F' : E — P(U). In other words, a soft set over U is a
parameterized family of subsets of the universe U. For e € U, F(e) may be considered
as the set of e - approximate elements of the soft set . The collection of all soft sets over
U and E is denoted by S(U). If A C E, then the pair (F, A) or simply Fjy, is called a
soft set over U, where F is a mapping F : A —> P(U). Note that fore ¢ A, F(e) = (.

Definition 2.2. [10] The union of two soft sets of Fg and G ¢ over the common universe
U is the soft set Hp, where B and C are subsets of the parameter set E, D = B U C
and foralle € D,H(e) = F(e)ife € B—C,H(e) = G(e)if e € C — B and
H(e) = F(e) UG(e) ife € BN C, we write FgUG¢ = Hp.

Definition 2.3. [10] The intersecion of two soft sets of Fp and G¢ over the common
universe U is the soft set HD,Nwhere D =BNCandforalle € D, H(e) = F(e)NG(e)
if D=BNC. Wewrite FgNG¢c = Hp.

Definition 2.4. [10] Let Fg and G¢ be soft sets over a common universe set U and
B, C C E. Then Fp is a soft subset of G¢, denoted by FpCGc, if (i) B C C and (ii)
forall e € B, F(e) = G(e). Also, G¢, is called the soft super set of Fp and is denoted
by FB SGc.

Definition 2.5. [10] The soft sets Fg and G¢ over a common universe set U are said to
be soft equal, if FsCGc, and FpSGc. Then we write Fg = G¢.

Definition 2.6. [10] A soft set Fg over U is called a null soft set denoted by Fy, if for
alle € B, F(e) = 0.

Definition 2.7. [9] The relative complement of a soft set F4, denoted by Fy, is defined
by the approximate function fac(e) = f4(e), where f (e) is the soft complement of the
soft set fa(e), thatis f§(e) = U — fa(e) foralle € E.Itis easy to see that (F§)° = Fjy,
Fdf = Fg and Fy, = Fp.

Definition 2.8. [10] Let U be an initial universe and E be a set of parameters. If B C E,
the soft set Fp over U is called an absolute soft set , if for alle € B, F(e) = U.

Definition 2.9. [6] Let U be an initial universe and E be a set of parameters. Let 7 be a
subcollection of S(U), the collection of soft sets defined on U. Then 7 is a soft topology
if it satisfies the following conditions.

(i) Fy, Fg € .

(i) The union of any number of soft sets in 7 belongs to 7.
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(ii1) The intersection of any two soft sets in 7 belongs to 7.

If this definition is considered for further development, then the results are similar
to that of results in topological spaces. Therefore, throughout the paper the following
definition of soft topology is used.

Definition 2.10. [9] Let U be an initial universe and E be a set of parameters. Let
F4 € S(U). A soft topology on F4, denoted by T, is a collection of soft subsets of Fy4
having the following properties:

1. FA,F¢ €T
2. {FaCFa:iel}ST= ) Fae?

3. {FAiéFA 1 <i<n,n eN}i?:ﬁfl 1FAi €T.
i=

The pair (Fg4, T) is called a soft topological space.

The definition of soft closed sets is taken as in [9], then Example 2.1 in [17] gives a
soft topological space in (F4, T) which there is no soft closed set. Therefore, we follow
the following proper perfect definition of soft closed in soft topological spaces (Fa, T).

Definition 2.11. [8] Let (F4, T) be a soft topological space in F4. Elements of T are
called soft open sets. A soft setFp in F4 is said to be a soft closed setin Fy, if its relative
complement, F N Fy belongs to T.

Definition 2.12. [16] Let (F4, T) be a soft topological space and Fp be a soft setin Fjy.

(1) The~soft interior of Fp is the soft set int(F B)=G{FC . F¢ is soft open set and
FcCFg}.

(i1) The~soft closure of Fp is the soft set cl(F B)=ﬁ{FC . Fc is soft closed set and
Fp<TFc}.

Its clearly int(Fp) is the largest soft open set contained in Fp and cl(Fp) is the smallest
soft closed set containing Fp.

Lemma 2.13. [16] Let (F4, T) be a soft topological space and Fg and F¢ be a soft
subset of F4. Then the following hold.

(i) int(int(Fg))=int(Fp),

(ii) FgCFc implies int(Fg)Cint(F¢).
(iii) int(Fg)Nint(Fe)=int( FgNF¢).
(iv) int(Fg)Uint(Fe)Cint(FgUFe).

(v) Fp is soft open set if and only if Fp=int(Fp).
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Lemma 2.14. [16] Let (F4, T) be a soft topological space and Fp and F¢ be a soft
subset of F4. Then the following hold.

(1) cl(cl(Fg))=cl(Fp).
(ii) FCF¢ implies cl(Fg)Ccl(Fe).
(iii) cl(Fg)Ncl(Fc)Dcl(FgNFe).
(iv) cl(Fp)Ucl(F¢)=cl(FgUF¢).
(v) Fp is soft closed set if and only if Fp=cl(Fp).

Lemma 2.15. [8] Arbitrary union of soft open sets is soft open and finite intersection
of soft closed sets is soft closed.

Proposition 2.16. [16] Let (F4,T) be a soft topological space over F4. Then the
following hold.

(i) Fy, Fg are soft closed sets in Fy
(i) The union of any two soft closed sets is a soft closed set in Fjy.
(iii)) The intersection of any two soft closed sets is a soft closed set in F4.

Proposition 2.17. [16] If {Fp |o € I} is a collection of soft sets, then the following
hold.

(i) Uint(Fp,)C int(UFp,).
(ii) Ucl(Fp,)C cl(UFp,).
Lemma 2.18. [6]

(1) For every soft open set Fp in a soft topological space (Fa, 7) and every soft set
Fc, we have cl(Fo)NFgCcl(FcNFp).

(i1) For every soft closed set Fjp in a soft topological space (Fjq, 7) and every soft set
Fc, we have int(FgUF¢)Cint(Fg)UF (.

Definition 2.19. [6] Let E B be a soft subset of F4 of a soft topological space (Fy, ?l. Fp
is a soft w-open set, is FpZint(cl(int(Fp))) and a soft a-closed set, if cl(int(cl(Fp)))C Fp.

Definition 2.20. [7] Let Fp bNe a soft subset of F4 of a soft topological space (Fj4, %2. Fp
is a soft semi open set, if FpZcl(int(Fp)) and a soft semi closed set, if int(cl(Fp))C Fp.

Definition 2.21. [8] Let Fp be a soft subset of F4 of a soft topological space (Fj, 7).
F'p is a soft pre-open set, if FpC int(cl(Fp)) and a soft pre-closed set, if cl(int(Fp))C Fp.
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3. Soft g-open set and Soft S-closed set

Definition 3.1. Let Fg be a soft subset of F4 of a sog topological space (F4, T). Fp is
a soft B-open set (or) a soft semi-pre open set, if FpZcl(int(cl(Fp))). The complement
of a soft B-open set is a soft S-closed set.

Theorem 3.2. Let Fp be a soft subset of F4 be a soft topological space of (Fjy, 7). Then
Fp is a soft B—closed set if only if int(cl(int(Fg)))C Fp.

Proof. Let Fp be a soft B-closed set. Then Fg is a soft p—open set and so F&C 5C

cl(int(cl(Fg))). Therefore, Fp BC [int(cl(int(F)))]¢ and so F BD int(cl(int(Fg))). Con-
versely, let int(cl(int(F 5)))C Fg. Then [int(cl(int(F B)))]CDF 5 and so [cl(int(cl(Fp)))]
DF &. Therefore, Fp is a soft B-closed set. [ |

Example 3.3. Let U = {a, b, c}, E = {e1, ez, e3}, A = {eq, €2} §E
Fa={(e1,{a,b,c}), (e1,{a, b, c})}, F1 = {(e1, {a}) (e2, {b, c})},

Fr, = {(e1, {b}) (e2, {a, D}, F3 = {(e2, {cD}, Fs = {(e1, {a, D}) (e2,{a, b, c})},

Fs = {(e1, {a, c}) (e2, {b})}, Fo = {(e1, {a}) (e2, {b})},

F7 = {(e1,{a,c}), (e2, {b,c}}, Fg = {(e1, {b, c}) (e2,{a, b, c})},

Fo = {(e1, {c}) (e2, {a, b})}, Fio = {(e1, {b, c}) (e2, {a})},

Fi1 = {(e1,{a, c}) (e2, {b})}, F12 = {(e1,{a, b, c}) (e2,{a,b})}, F13 = {(e1,{c}h)},
Fiqy = {(e1, {b}), (e2,{a, c}}, Fi5 = {(e1, {b, c}), (e2, {a, c}},

Fie = {(e1, {b}), (e2, {a})}, F17 = {(e1,{a})}, Fig = {(e1, {a, b}), (e2, {c})}, F19 =
Fpand Foo = Fy. Let T = {Fy, Fa, F1, F», F3, F4, Fs, Fo, F7, Fg, Fo} . Then (Fj, T)
is a soft topological space. Soft closed sets are {Fa, Fy, Fio, F11, F12, F13,

Fia, F15, Fie, F17, Fig}.

(1) Letustake Fg = {(ey, {b}), (e2, {c})}. Then int(FB)ng,,
cl(int(Fg))=Fg, and int(cl(int(Fg)))=F3, and so FgClcl(int(Fpg)). Hence Fp is a
soft semi-open set but not a soft «-open set.

(i1) Letustake Fp = {(e1, {a}), (e2, {a, c})}. Then cl(Fp)=Faq,
int(cl(Fp))= Fa, and cl(int(cl(Fp))) = F4, and so FgCint(cl(Fg)). Hence Fp is a
soft pre-open set but not a soft «-open set.

(iii) Letustake Fp = {(eq, {c}), (e2, {b, c})}’;Then cl(Fg)=Fy, int(cl(Fp)) = Fa, and
int(Fp)=Fy, cl(int(Fg)) = Fy, and so FgCint(cl(Fp)). Hence Fp is a soft pre-open
set but not a soft semi-open set.

(iv) Let us take Fp = {(ei, {a, b}), (e2, {c})}. Then cl(Fp)=F12, int(cl(Fp)) = F3,
and int(Fg)=F3, cl(int(Fg)) = Fi2, and so FpZcl(int(Fp)). Hence Fp is a soft
semi-open set but not a soft pre-open set.

(v) Letustake Fg = {(e1, {a, b}), (e2, {a})}. Then cl(FBl:Flz,
int(cl(F))=Fy, and cl(int(cl(Fg))) = Fi2, and so FgZcl(int(cl(Fg))). Hence Fp
is a soft B-open set but it is neither a soft semi-open set nor a soft pre-open set.
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4. Properties of soft S-open set and Soft 5-closed set

Theorem 4.1. In a soft topological space (Fy4, T), we have the following conditions.
(1) Fy, Fa are soft B-open sets.

(i) The union of any number of soft B-open subsets is a soft B-open set.

Proof.
(i) Fy and F, are soft open and so are soft -open sets.

(i) Let Fy belongs to soft S-open set in Fy for Vo € I, where L is an index set. Then
for alla € I, F,C cl(mt(cl(F ))) = Uae] FaCUaelcl(lnt(cl(F )
C cl(UO,e 7(int(cl(Fy ))))gcl(lnt(Uael(cl(F ))))g cl(mt(cl(Uae]F ))). Therefore,
union of any number of soft B-open subsets is a soft S-open set. [

The intersection of two soft B-open sets need not be soft B-open set as is illustrated
by the following example.

Remark 4.2. Let (Fy, T) be the soft topological space of Example 3.3. We take Fp =
{(e1, {b}), (e2, {b})}, then cl(Fp)=Fi,, int(cl(Fp))=F9, and cl(int(cl(Fp))) = Fi», and
SO FB&cl(int(cl(FB))) Hence Fp is a soft B-open set and Fc = {(ey, {b }) (e2,{a, c)},
then cl(F¢)=F4, int(cl(F¢))=F,, and cl(mt(cl(FC))) Fi4, and so F¢ Ccl(mt(cl(Fc)))
Hence F¢ is a soft -open set.Now, let FBHFC ={(e1, {b}), (e, {b})} N

{(e1, (D)), (e2,{a, ch}={(e1, {bD}. If Fp={(e1, {b})}, thencl(Fp)=Fi¢, int(cl(Fp))=Fy,
and cl(int(cl(Fp))) = Fy, and so Fp ch(int(cl(F p))). Hence Fp is not a soft B-open set.

Theorem 4.3. Any soft topological space (Fa, T), arbitrary intersection of soft 8-closed
sets is a soft B-closed set.

Proof. Let Fy be a soft B-closed set in F for every Yoo € I, where I is an index set.
Then for every Vo € I, Fy Dlnt(cl(mt(F ) = ﬂae 1Fy Dﬂae rint(cl(int(Fy))).
D int(Nyer (Cl(int(Fy)))) Dint(cl(Nges (int(Fx)))) 2 int(cl(int(Nae; Fa)))- L

The union of two soft S-closed sets need not be soft S-closed set as is illustrated by
the following example.

Remark 4.4. Let (Fy4, T) be the soft topological space of Example 3.3. If Fp , Fg¢ are
any two soft B-closed sets in (F4, T), then the following example shows that FgUF¢
need not be a soft B-closed set.

We take Fp = {(ey, {a, b, c}), (e2, {b})}, then int(Fpg)=Fs, cl(int(Fp))=F;;, and
int(cl(int(Fg))) = Fs, and so cl(int(cl(F B)))§F . Hence Fp is a soft B-closed set, and
Fc ={(e1,{a, b, c}), (e2, {c})}, thenint(Fc)=F3, cl(int(F¢))=Fig, and int(cl(int( F¢)))
= F3, and so cl(int(cl(Fc)))éFc. Hence F¢ is a soft B-closed set. Fg and F¢ are soft
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B-closed sets but FgUFc={(ey, {a, b, c}), (e2, (b))} U{(e1, {a, b, c}), (e2, {c})}
={(e1,{a, b, c}), (e2, {b, chH}. If Fp={(e1,{a,b,c}), (e2,{D, c})}, then int(Fp) = F1,
cl(int(Fp))=F4, and int(cl(int(Fp))) = F4, and so cl(int(cl(FD)))gFD. Hence Fp is not
a soft B-closed set.

Theorem 4.5. If Fp is a soft S-open set in a soft topological space (F4, T) which is also
a soft semi-closed set, then F'p is a soft semi-open set.

Proof. If Fp is sgft B-open set, then Fp écl(hlt(cl(F ))) and Fg is soft semi-closed set,
therlint(gl(FB)) CFp and so int(cl(Fp))C FpC cl(int(cl(Fp))). If int(cl(Fp))=Fc, then
FcCFpC cl(F¢). Since F¢ is a soft open set, F'p is a soft semi-open set. [ |

Corollary 4.6. If Fp is a soft S-closed set in a soft topological space (F4, T) which is
also a soft semi-open set, then Fp is a soft semi-closed set.

Theorem 4.7. In an indiscrete soft topological space (F4, T), each soft B-open set is a
soft pre-open set.

Proof. If Fp = F¢, then Fp is a soft -open set as well as a soft pre-open set. Let
Fp # Fy. If Fp is soft B-open, then FBC cl(int(cl(Fp)) = Fa = int(cl(Fp)), since Fy
and F4 are the only soft open sets. Hence Fjp is a soft pre-open set. |

Theorem 4.8. A soft subset F in a soft topological space (Fa, 7T), is soft B-closed set
if and only if cl(F4—cl(int(Fp))) — (Fa—cl(Fp))2cl(Fp) —

Proof. cl(Fs—cl(int(Fp))) — (Fp— cl(FB))icl(FB) —

& cl(Fa— 1nt(cl(1nt(FB)))) — (Fa- cl(FB))Scl(FB)

& (FA 1nt(cl(1nt(FB))))ﬂ cl(FB))D cl(Fg) —

& (FaN cl(Fp))— [lnt(cl(lnt(FB)))ﬂ Cl(FB))]D Cl(FB)

& cl(Fg)— 1nt(cl(1nt(FB)))2 cl(Fp) —

& FgC int(cl(int(Fp))) < Fp is a soft ﬁ—closed set. |

Theorem 4.9. If Fp is a soft S-open set in a soft topological space (F4, T) which is also
a soft «-closed set, then Fg is a soft closed set.

Proof. Let Fp be a soft -open setin Fs. Then Fp écl(int&cl(F ') Since Fp is soft «-
closed set, then cl(int(cl(Fg)))Z F, and so cl(int(cl(Fg)))S Fp C cl(int(cl(Fp))). Hence
Fp=cl(int(cl(Fg))) which is soft closed. |

Definition 4.10. Let (F4, T) be a soft topological space and let Fp be a soft subset of
Fy.

(i) The soft ,3 interior of Fp is the soft set B-int(Fp) = U{FC Fc is soft B-open set
and FCgFB}.

(i1) The soft B-closure of Fp is the soft set f-cl(Fp) = N{Fc : Fc is soft B-closed
set and FBCFC}
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Clearly, B-cl(Fp) is the smallest soft S-closed set in F4 which contains Fp and
B-int(Fp) is the largest soft -open set in 4 which is contained in Fp.

Theorem 4.11. Let (F4, T) be a soft topological space and let Fg be a soft subset of
F 4. Then the following hold.

(i) Fpis soft B-closed if and only if Fg=p-cl(Fp).

(i) Fp 1is soft B-open set if and only if Fp=B-int(Fp).

Proof.

(1) Let Fp=pB-cl(Fp) = ﬁ{FC : Fc is soft B-closed set and FB§FC}. This shows that
Fpg € {Fc : F¢ is a soft B-closed set and FB§FC}. Hence Fp is a soft B-closed
set. Conversely, let Fp be a soft S-closed set. Since F BéF s and Fp is a soft
B-closed set, Fp € {Fc : Fc is a soft S-closed set and F3§FC}. Fp = ﬁ{FC :
F¢ is soft B-closed set and FgCFc).

(i) Let Fp= B-int(Fp) = O{FC : Fc is soft B-open set and FCEFB}. This shows that
Fp € {Fc : F¢ is a soft B-open set and FC§FB}. Hence Fp is a soft S-open set.
Conversely, let Fp be a soft S-open set. Since F 3CFp and Fp is a soft B-open
set, Fp € {Fc : Fc¢ is a soft f-open set and FCEFB}. Further, FBEFC for all
such that Fg. Fg = N{Fc : Fc is soft B-open set and FcCFg). [ |

Theorem 4.12. Let (Fy4, T) be a soft topological space and let Fg and F¢ be two soft
subsets of F4. Then the following hold.

(i) B-cl(Fy)=Fy and B-cl(F4)=F4.
(ii) B-cl(B-cl(Fp))=B-cl(Fp).
(iii) FpCFc = B-cl(Fp)CB-cl(Fc).
(iv) B-cl(FgUFc)=B-cl(Fp)UB-cl(F).
(V) B-cl(FgNFc)CB-cl(Fp) NB-cI(F).
(Vi) (B-cl(Fp))“=p-int(F§).
Proof. Let (F4, T) be a soft topological space and let Fjg be a soft subset of Fy4.

(i) Since Fy and F, are soft B-closed sets, by Theorem 3.14 (i), B-cl(Fy)=Fy and
,B-CI(FA)=FA.

(i) B-cl(Fp) belongs to soft B-closed set in F4 by definition of soft closure and
[Theorem 3.5], B-cl(B-cl(Fp))=B-cl(Fp) by Theorem 3.14 (i).
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(ii1)) By definition of soft ,B closure, B-cl(Fp) = ﬂ{F p : Fp is soft B-open set and
FDCFB} B- cl(FC) = ﬂ{FE Fg is soft ,B -open set and FECFC} Since FBC/B
cl(Fp) and FCC,B -cl(F¢). Now, FBCFCC;B -cl(F¢), which implies that FBC,B
cl(Fc). But B-cl(Fp) is the smallest soft S-closed set containing in F. Therefore,
B-cl(Fp)SB-cl(Fe).

(iv) Since FgC(FgUF¢) and FoC(FgUF¢). Since B-cl(Fg)C B-cl(FgUF¢) and

B-cl(Fc)CB-cl(FgUFc) by (ii), which implies that B-cl(Fg)UB-cl(F¢)C
B- -cl(FgUF¢c) —> (1). Since B-cl(Fp) and B-cl(Fc) are soft B-closed sets in
(Fa,7), B- cl(FB)U,B cl(FC) isa soft B-closed set in (F4, 7). Then FBCﬂ cl(FB)
and FoCB-cl(Fe), = (FpUFc)Cp- -cl(Fp) UB-cl(Fe). That is B- -cl(Fg)UB-
cl(F¢) is a soft B-closed set containing FBUFC But, g- cl(FBUFC) is the smallest
soft B-closed set containing FBGFC. Hence ,B—CI(FBOFC)E,B—CI(FB)G;‘}—
cl(Fe¢) —> (2). From (1) and (2), B-cl(FgUF¢)=B-cl(Fg)UB-cl(F¢).

(v) Since FBHFQEFBNand FBﬁFcéFC, which impliczs thatﬁ—cl(FBﬁch)é,B—cl(FB)
and B-cl(FgNF¢)CZB-cl(F¢). Therefore, B-cl(FgNFc)ZB-cl(Fg)NB- cl(F¢).

(vi) (B- -cl(Fp))‘= ﬂ{FC : FBEFC and F¢ belongs to soft S-closed set in FA}
—U{~(FC) (Fp)°© D(Fc) and (F¢)¢ belongs to soft S-open set in Fy4 } U{FC

FECFg and F¢ belongs to soft S-open set in F4 }
=B-int(F§). m

Theorem 4.13. Let (F4, T) be a soft topological space and Fp be a soft subset of Fju.
Then the following hold.

(i) B-int(Fy)=F, and B-int(Fs)=Fa.

(ii) B-int(B-int(Fp))=B-int(Fp).

(iii) FgCFc = B-int(Fp)Cp-int(Fe).

(iv) B-int(FgNFc)=B-int(Fg)NB-int(F¢).
(v) B-int(FgUF¢)3B-int(Fg) UB-int(Fc).

(vi) (B-int(Fp))°=B-cl(Fp).

Proof. Let (Fy4, T) be a soft topological space and let Fg and F¢ be two soft subsets of
Fa.

(i) Since Fy and F are soft B-open sets, by Theorem 3.14 (ii).
ﬂ-int(F¢)=F¢ and B-int(F4)=F4.

(i) B-int(Fp) is a soft B-open set in F4 by definition of soft interior and [Theorem
3.4] and so B-int(B-int(F))=B-int(Fp) by Theorem 3.14 (ii).
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(ii1) By definition of soft B-interior, B-int(Fp) = U{F p : Fp is soft B- -open set and
FDCFB} and ,B nt(Fe) = U{FE : Fg is soft B-open set and FECFC} Now,
B- 1nt(FB)CFBCFC = f- 1nt(FB)CFC Since B-int(F¢) is the largest soft B-open
set contained in F¢. Therefore, B-int(F 5)C B-int(Fc).

(iv) Since FgD(FgNFc) and FeD(FNFe), since B-int(Fg)2B-int(FgNFe) and
B-int(F¢)DB-int(FgNF¢) by (i), which implies that S-int(Fg)NB-int(Fc) D B-
int(FgNFe) —> (3). Since B-int(Fp) and B-int(Fc) are soft B-open set in
(Fa, 7), ,B 1nt(FB)ﬂ,B -int(F¢) is a soft - -open set 1n (Fa, 7). Then FBD,B -int(Fp)
and FCD,B int(F¢), which implies that (FBﬂFC)Dﬂ 1nt(F3)ﬂ,B int(F¢). That is
B- 1nt(FB)ﬂ,3 int(F¢)is asoft S-open setcontalnedln FBHFC But, 8- 1nt(FBﬂFc)
is the largest soft B-open set contained in F BﬂFC Hence ﬂ int(F BOFC)D,B
1nt(FB)ﬂ,B int(Fc) —> (4). From (3) and (4), B- 1nt(FBﬂFC) B- 1nt(FB)ﬂ/3
int(Fe).

(v) Since, FsUF¢ 2 Fpand FpUFe2 F, whichimplies that 8-int(FpUF¢) 2 B- int(Fp)
and B-int(FpUF¢)2B-int(F¢). Therefore,B-int(FpUF¢)2B-int(Fp)UB-int(F¢).

(vi) (B- 1nt(FB))c—[U{FC FcCFg and F¢ belongs to soft B-open set in FA}]C =
ﬂ{(FC)C (Fo)°D(Fp)¢ and (F¢)© belongs to soft B-closed setin Fy} = ﬂ{FC
FCCFC and F( belongs to soft B-closd set in Fu }
= B-cl(F). m

Theorem 4.14. Let (F4, T) be a soft tolopogical space. Then the following hold.
(i) TC soft B-open setin (Fyu, T).

(i1) If Fpisasoft subset of F4 and F is a soft pre-open set of F4 such that FC§F3§
cl(int(F¢)), then Fp is a soft -open set.

Proof.
(1) Itis obvious.

(i1) Since F is a soft pre-open set, we have Fc Clnt(cl(Fc)) Then
Fp Ccl(mt(lnt(cl(FC)))) cl(lnt(cl(Fc)))Ccl(mt(cl(F B)))), so Fp is a soft B-open
set. |

Theorem 4.15. Let Fg be a soft subset of F4 in a soft topological space (F4, T). Then
the following hold.

(i) a-cl(Fg) = FUcl(int(cl(Fp))).

(i) a-int(Fp) = FgNint(cl(int(Fp))).
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Proof.

(i) cl(int(cl(Fp)U cl(int(F))))< cl (int(cl(Fp)U cl(int( Fg)) = cl(int(cl(Fp)))C FU
cl(int(cl(Fg))) which 1mphes that F’ BO cl(int(cl(Fg))) is a soft a-closed set which
implies that a-cl(F B)CF BU cl@int(cl(F B))) Conversely, o- cl(F ) is a soft «-
closed set, which implies that cl(int(cl(Fp))) S C cl(int(cl(e-cl( F))) Ca-cl(F) which
implies that Fp U cl(int(cl(Fg)))C c
a-cl(Fp) which implies that «-cl(Fp) = Fp Ocl(int(cl(F B))).

(i) int(cl(int(Fp)Nint(cl(Fp))))2int(cl(int(Fp)Nint(cl(F3)))) =int(cl(int(Fp))) 2 F5N
int(cl(int(Fg))) which 1mp11es that Fpg ﬂmt(cl(mt(F 8))) is a soft a-closed, which
implies that a-int(Fp)2 SF B ﬂmt(cl(lnt( F B))) Conversely, a-int(F’ B) is a soft «-
open set, which 1mphes that int(cl(int(F’ B))) 5 int(cl(int(a—int(Fg))) 2 Sa —int(Fp)
which implies that Fp ﬂmt(cl(mt( Fp)))D >

a—int(Fp) which implies that «-int(Fg) = Fp ﬁint(cl(int(F B))). |

5. Conclusion

We studied in this paper about Soft S-open sets and soft B-closed sets over the soft
topological space. We also defined some properties of soft S-closed sets and soft S-open
sets and examples where it can be applied were also described. Examples with details
and several applications related to soft S-open sets and soft S-closed sets were dealt in
detail.
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