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ABSTRACT

In soft topological space there are some existing related
concepts such as soft open, soft closed, soft subspace, soft
separation axioms, soft connectedness, soft locally
connectedness. In this paper, a new class of soft sets called
maximal soft 8-open sets and minimal soft &-closed sets
which are fundamental results for further research are defined
on soft topological space and continued in investigating the
properties of these new notions of open sets with example and
counter examples.
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1. INTRODUCTION

Molodtsov [1] initiated a novel concept of soft set theory,
which is a completely new approach for modeling vagueness
and uncertainty. He successfully applied the soft set theory
into several directions such as smoothness of functions, game
theory, Riemann Integration, theory of measurement, and so
on. Soft set theory and its applications have shown great
development in recent years. This is because of the general
nature of parametrization expressed by a soft set. Shabir and
Naz [2] introduced the notion of soft topological spaces which
are defined over an initial universe with a fixed set of
parameters. Later, Zorlutuna et al.[3], Aygunoglu and Aygun
[4] and Hussain et al are continued to study the properties of
soft topological space. They got many important results in soft
topological spaces. Weak forms of soft open sets were first
studied by Chen [5]. He investigated soft semi-open sets in
soft topological spaces and studied some properties of it.
Yumak and Kaymakci [14] are defined soft $-open sets and
continued to study weak forms of soft open sets in soft
topological space. Later, Yumak and Kaymakci [9] defined
soft b-open (soft b-closed) sets and Akdag and Ozkan [6] soft
o-open (soft a-closed) sets respectably.

In the present study, first of all, some new concepts such as
maximal soft open sets, minimal soft closed sets, maximal
soft interior and minimal soft closure are focused in soft
topological spaces and investigated some of their properties.
Secondly,the concepts of soft 5-open sets, soft 3-closed sets,
soft &-interior, soft 8-closure are defined in soft topological
spaces and investigated some of their properties on soft
topological spaces and obtain some characterizations of these
concepts.

2. PRELIMINARIES
Throughout the paper, the space X and Y stand for soft

topological spaces with (X,t, E) and (Y,v, K) assumed unless
otherwise stated. Moreover, throughout this paper, a soft
mapping f: X —Y stands for a mapping, where f: (X, E) >
(Y,v, K), u: X ->Y and p : E —»K are assumed mappings
unless otherwise stated.

Definition: 2.1[1]: Let X be an initial universe and E be a set
of parameters. Let P(X) denotes the power set of X and A be a
non-empty subset of E. A pair (F,A) is called a soft set over
X, where F is a mapping given by F: A—P(X) defined by
F(e)eP(X) VeeA. In other words, a soft set over X is a
parameterized family of subsets of the universe X. For ecA,
F(e) may be considered as the set of e-approximate elements
of the soft set (F,A).

Definition 2.2[10]: A soft set (F,A) over X is called a null
soft set, denoted by @ , if ecA,F(e)=o.

Definition 2.3[10]:A soft set (F,A) over X is called an

absolute soft set, denoted by A , ifeeA, F(e)=X. If A=E, then
the A-universal soft set is called a universal soft set, denoted

by X .

Theorem 2.4[2]: Let Y be a non-empty subset of X, then Y~
denotes the soft set (Y,E) over X for which Y(e)=Y, for all
ecE.

Definition 2.5 [10]: The union of two soft sets (F,A) and
(G,B) over the common universe X is the soft set (H,C),

where C=A U B and for all eC,
F(e),iffe A—B

He)=4<G(e),ifee B— A
F(e)uG(e),ifee AnB

We write (F,A) U (G,B) = (H,C)

Definition 2.6 [10]: The intersection (H,C) of two soft sets
(F,A) and (G,B) over a common universe X, denoted by



(F,A) A (G,B), is defined as C=AnB and H(e)= F(e)n G(e)
for all ecC.

Definition 2.7 [10]: Let (F,A) and (G,B) be two soft sets over
a common universe X. Then, (F,A) & (G,B) if A < B, and
F(e) < G(e) for all ecA.

Definition 2.8 [2]: Let t be the collection of soft sets over X,
then 1 is said to be a soft topology on X if satisfies the
following axioms.

1 @, X belong to T,

(2) the union of any number of soft sets in t belongs to t,
(3) the intersection of any two soft sets in t belongs to 1.

The triplet (X,t,E) is called a soft topological space over X.
Let (X,t,E) be a soft topological space over X, then the
members of t are said to be soft open sets in X. A

soft set (F,A) over X is said to be a soft closed set in X, if its
relative complement (F,A)° belongs to t.

Definition 2.9 [11]: For a soft set (F,A) over X, the relative
complement of (F,A) is denoted by (F,A)° and is defined by
(F,A) = (F%, A), where F® : A—>P(X) is a mapping given by
F°(e)=X-F(e) for all ecA.

Definition 2.10: A soft set (F,A) in a soft topological space X
is called (i) soft regular open
(resp.soft regular closed) set [16] if (F,A) = Int(CI(F,A)) [resp.
(F,A) = Cl(Int (F,A))].

(i) soft semi-open (resp.soft semi-closed) set [5] if (F.A) &
CI(Int(F,A)) [resp. Int(CI(F,A)) < (F,A).

(i) soft pre-open (resp.soft pre-closed)[12] if (F.E)C
int(cl(F,E)) [resp. CI(Int(F,A)) < (F,A).

(iv) soft a-open (resp.soft o-closed)[6] if (F.E) &
Int(CI(Int(F,E))) [resp. CI(Int(CI(F,A))) & (F,A)].

(v) soft p-open (resp.soft B-closed) set [14] if (F,A)C
CI(Int(CI(F,A))) [resp. Int(CI(Int(F.A))) < (F.A)].

Definition 2.11[15]: The soft set (F,A) in a soft topological
space (X,t,E) is called a soft point in X, denoted by PF , if
for LeA, F(L) = ¢ and F(B) = o, for BgA.
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3. MAXIMAL SOFT OPEN, MINIMAL
SOFT CLOSED, MAXIMAL SOFT 6&-
OPEN AND MINIMAL SOFT §-CLOSED
SETS

In this section | introduce the concept of maximal soft open
set and minimal soft closed sets and study their basic
properties. | also introduce the notion of soft maximal
5-open set and minimal soft 3-closed sets and study some
fundamental theorems and their applications.

Definition 3.1: A nonempty proper soft open set (G,E) in a
soft topological space (X,t,E) is said to be soft maximal
open set if any soft open set which contains (G,E) is either

G.E)yor X .
Definition 3.2: A nonempty proper soft closed set (F,E) of

any soft topological space (X,t) is said to be minimal soft
closed set if any soft closed set which is contained in (F,E) is

either @ or (F,E).

The class of all maximal soft open sets & minimal soft closed
sets will be denoted by M,SO(X) & M;SC(X) respectably.
Example 3.3: Let X={Xy, X5, X3, Xa},E ={€1, €5, €3} and © ={
¢1 X ’ (Fl,E),( Fz,E), (F31E)} Wherev (FlrE)i( FZlE)l (F31E)
are soft sets over X, defined as follows:

(FliE) :{ (el,{Xl,Xz,X4}),(ez,{ X2, Xg}),(@g,{ X3, X4})}
(F2.E) ={ (er{ Xa}).(e2.{ xu}).(e3.{ X1, X2}

(F3,E) ={ (e1, X),(e2,{ X1.X2,X3}),(€3,X)}

Then © ={@, X, (FLE).( F2E), (FsE)} forms a soft

topology on X and (X,t,E) is a soft topological space. Here,
we observe that (F,E),(F,,E) and (F3,E) are each non-empty
proper soft open set in (X,t,E) . Here (Fy,E) and (F,,E) are not
soft maximal open set in X since both (F1,E) and (F,,E) are
contained by (F3,E). But (F3,E) is soft maximal open set in X

as (F3,E) is either contained by (F5,E) or )Z .

Theorem 3.4: A proper non empty soft subset (G,E) in a Soft
Topological Space (X,t,E) is maximal soft open iff (G,E)° =
)Z -(G,E) is a minimal soft closed set in (X,t,E).

Proof: Let (G,E) be a maximal soft open set in (X,t,E) and
let (F,E) be any soft closed set in (X,t,E) such that (F,E) &
(G.E) = X GE).Then X -(F.E) = (F.E)° & 1. Now, (F.E)
& (GE)° implies that (G,E)C (FE). Since, (GE) is
maximal soft open set, so, (F,E) = X or (F,E)® = (G,E).This
implies that (F,E)=g5 or (F,.E) = (G,E)°. This shows that
(G,E)° is minimal soft closed set in (X,t,E).



Conversely, let, (G,E)° is minimal soft closed set in (X,t,E) &
let (GL,E) be any soft open set in (X,, E) such that (G,E)
(G1,E).Then (Gy,E)° is soft closed set and (G,,E)° < (G,E)".
Since, by hypothesis, (G,E)° is minimal soft closed set, this

implies that (G1,E)° =@ or (G,E)® = (G,E)". i.e. (G,E) = X
or (G,E) = (G,E).Thus (G,E) is maximal soft open set in
(X,1,E).

Remark 3.5: In view of theorem 3.4, (F3,E)° is soft minimal
closed set of X in example 3.3.

Definition 3.6: A soft point Pf in a soft topological space

(X,1,E) is called a soft 8-cluster point of a soft
Set (G,A) if for each soft regular open set (U,A) containing

P/ . GAAUA .

The set of all soft 3-cluster points of (G,A) is called soft &-
closure of (G,A) and is denoted by [(G,A)]s or
SCI5(G,A).Soft &-interior of a soft set (F,A) denoted by

Sints(F,A) ={ F’ﬂF eX: for some soft open subset (G,A) of X,

P/ e(G.A) & ItCIGA) & (A}

Definition 3.7: A soft set (G,A) in a soft topological space
(X,t,E) is called soft 5-closed set iff (G,A) = SCls(G,A) and

it’s compliment )Z - (G,A) is called soft 5-open sets in X.

Or, equivalently, if (G,A) is the union of soft regular open
sets, then (G,A) is said to be soft 8-open sets in X.

The collection of all soft 5-open sets & soft 3-closed sets are
respectably, denoted by S30S(X) & SSCS(X).

Definition 3.8: A nonempty proper soft 5-open set (G,E) of
any soft space (X,t,E) is said to be maximal soft 3-open set if
any soft 5-open set which contains (G,E) is either (G,E) or

X.

Definition 3.9: A nonempty proper soft 5-closed set (F,E) of
any soft space (X,t,E) is said to be soft minimal 3-closed set if

any soft 8-closed set contained in (F,E) is either gﬁ or (F,E).
Or, equivalently, if (F,E)® is maximal soft -open set in (X,1).

The family of all maximal soft 5-open and minimal soft -
closed sets are respectably denoted by M,S5-O(X) & M;S8-
C(X).

Definition 3.10: The union (resp.intersection) of all maximal
soft 5-open (resp. minimal soft 8-closed) sets of X contained
in (containing) a soft set (F,A) is called maximal soft &-
interior (resp.soft minimal &-closure) and is denoted by M,S6-
Int(F,A)  [resp.M;S8-CI(F,A)] i.e, MyS&-Int(F,A) =
Sup{(F.A).: (F.A), < (F,A) and (F,A),eM,S8-0(X), a.eA,an
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index set} and M;S8-CI(F,A)= Inf{(G,A).(G,A) D (F,A)
and (G,A)%,eM,S5-0O(X), ace A,an index set}

Lemma 3.11: The complement of M,S&-Int(F,A) is M;S5-
CI(F,A) and vicevarsa.

Proof: The proof follows from the definition 3.10 with the
help of De Morgans law.

Remark 3.12: Obviously, every soft maximal 8-open set is
soft 3-open set but the converse is not always true which is
shown by means of the following example 3.13 and in this
example we show that soft maximal open sets and soft
maximal 8-open sets are two independent notions.

Example 3.13: Let X={x1, X, X3, Xs},E ={e1, €5, €3} and t ={
@, X, (FLE).( F2E), (F3E), (F4E), (FsE), (F&E), (F7.E),

(FBvE)v (Fg,E), (FlovE)v (FllvE)r (FlZvE)v (F131E)v (F141E)7
(FlSlE)} Wherer (FliE)!( Fz,E), (Fg,E), (F4,E), (F51E)1 (F61E)1

(F77E)v (FarE)v (F91E)v (FlovE)v (Fll,E), (Fler)r (Fl3vE)v (Fl41E)v
(F4s,E) are soft sets over X, defined as follows:

(FL.E) ={ r.{ x1}).(€2.{ X2, Xs}), (€3 { X1, Xa)}

(F2E) ={ (er.{ X2, Xa}). (€2, X1, Xa, Xa}),(€3.{ X1, Xz, Xa})}
(FsB) ={ (ew, 9),(e2,{xs}).(es{ x:})}

(FaB) ={ (B, { X1, X2.Xa}) (€2, X), (5, X)}

(Fs.E) ={ (er.{ X1, Xs}).(€2{ X2, Xa}),(es.{ X})}

(FeB) ={ (er.{ xa}).(e2{ x2}).(es, )}

(F7.B) ={ (r.{ X1, X3}), (824 Xa, Xa, Xa}),(83,{ X1, X2 %a})}
(FaE) ={ (e1,0),(e2,{ Xa}).(e3{ X2})}

(Fo.E) ={ (€1, X),(e2,X),(83:{ X1, X2, Xs})}

(F10.E) ={ (e, { X1, Xs}).(€2.{ X2, X3, Xa}),(B3:{ X1, X2})}
(F10.E) ={ (er.{ X2 X5 :Xa}). (€2, X), (€3, { X1, X, Xs})}
(F12.E) ={ (er.{ x1}).(e2{ X2, X3, Xa}).(€3.{X1 Xo: Xa})}
(Fis.B) ={ (er,{ xa}).(€2{ X2, Xa}),(e3,{ X2}

(F14.E) ={ (er,{ Xs, Xa}).(€2.{ X1, X2}). (€3, @)}

(F1s.E) ={ (er.{ xu}).(e2{ X2, Xs}).(ea.{ xa )}

Then, t defines a soft topology on X, and thus (X,z,E) is a soft
topological space over X.Clearly, soft closed sets are gﬁ , )Z ,
(Flv E)Cr (F21 E)Cv (F3’ E)Cv (F4v E)Cv (F51 E)Cl (Fs, E)Cv (F71E)Cv
(F81E)Cv (ng E)Cl (F].OlE)Cl (Fllv E)Cv (F121 E)Cv (F13l E)Cv (F141

E)°, (F1s, E)°. Here, soft regular open sets are @, X , (Fy, E),
(F,, E), (Fs, E), (Fs, E), (Fs, E) and (Fg,E). Soft 5-open sets are

10



Q, X » (F1, B), (F2, E), (Fs, E), (F4, E), (Fs, E), (Fe, E) and

(Fgs,E). We find that (Fs,E) is maximal soft 8-open set but not
maximal soft open set in X and (Fg,E) is maximal soft open
set but not maximal soft 3-open set in X.

Theorem 3.14: A proper non empty soft subset (G,E) in a Soft
Topological Space (X,t,E) is maximal soft 5-open iff (G,E)° =

)Z -(G,E) is a minimal soft &-closed set in (X,t,E).

Proof: Let (G,E) be a maximal soft 5-open set in (X,7,E) &
let (F,E) be any soft 8-closed set in (X,t,E) such that (F,E)
& (GE) =X GE).Then X -(FE) = (F.E)° & Now,
(F,.E) C (G,E)° implies that (G,E) C (F,E)°. Since, (G,E) is
maximal soft §-open set, so, (F,E)° =X or (FE) =
(G,E).This implies that (FE) =@ or (FE) = (GE)". This
shows that (G,E)° is minimal soft 8-closed set in (X,1,E).

Conversely, let, (G,E)® is minimal soft 5-closed set in (X,t,E)
& let (G1,E) be any soft 5-open set in (X,t, E) such that (G,E)
& (G,E).Then (G,E) is soft 3-closed set & (Gy,E)° &
(G,E)". Since, by hypothesis, (G,E)° is minimal soft &-closed
set, this implies that (G,,E)° =@ or (GLE)® = (GE). i.e.
(GLE) = X or (Gy,E) = (G,E).Thus (G,E) is maximal soft 5-
open set in (X,t,E).

Remark 3.15: In view of above theorem 3.14, (F5,E)® is
minimal soft 8-closed set over the soft space X in example
3.13.

Theorem 3.16: In any soft topological space (X,t,E), if
(G,A) be a maximal soft 8-open set in X and (G1,A)

be any soft 5-open set, then (G,A) O (GL,A) = )Z or (G,A)
is contained in (G,A) i.e, (G1,A) C (G,A).

Proof : Let (G,A) be a maximal soft 5-open set and (G;,A)
be any soft & -open set in X. If (G,A) U (GLA) = X , then
the proof follows. Suppose, (G,A) O (GLA) # )Z _Now, we
have, (G,A)Q(G,A)Q(Gl,A). Since (G,A) is maximal soft
5-open set, so by definition , (G,A) O (GLA) = )Z or (G,A)
O (Gy,A) = (G,A) ,but by hypothesis, (G,A) U (Gy,A) #
X , so, we must have, (G,A) U (GLA) = (G,A) so that
(G,A) C (G,A) = (Gy,A) is contained in (G,A) .

Theorem 3.17:1f (G1,A) and (G,,A) be two maximal soft 8-
open sets in X, then (GLA) U (G,A) = X or (GuA) =
(G21A)'

Proof: Let (Gi,A) and (G,,A) be two maximal soft &-open
sets in X. If (Gl,A)CJ(Gz,A) = )Z , then the theorem is

immediate. Suppose, (G1,A) O (G,,A) = )Z , then we have to
prove that (G1,A) = (G,,A).
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Now, as we have (G;,A) € (G1,A)U (G,,A) and (G,A) is
maximal soft 8-open set, so, by definition of maximal soft 5-
open set, it follow that (G, A) U (GpA) = X or (GuA) =
(G1,A) U (G»,A). But by hypothesis, (G1,A) U (Go,A) # X
S0, (Gy,A) = (G,A) U (Gp,A)

= (GpA) C(GLA)...uweeeeeeaaan. Q).
Similarly, as (G, A)C (G,A)U (G,,A) and  (GyA) is
maximal soft 3-open set, so, by definition of maximal soft 5-
open set, it follows that (G,A)\ U (GuA)= X of (G,A)
=(Gp,A) O (Ga,A).

But by hypothesis, (G,A) U (G, A) = X .
50,(G»,A)=(G1,A) U (G,,A)=(G,A) &

From (i) & (ii), it follows that (G1,A) = (G,,A).

Example 3.18: In the example 3.13, we find that the soft sets
(F4,E) and (Fs,E) are both maximal soft 8-open sets and (F4,A)
O (Fs,A) = X but (FyA) # (Fs A).

Lemma 3.19: Union of arbitrary family of maximal soft &-
open sets is either maximal soft 3-open set or soft whole set

X.
Proof : The proof is immediate from above theorem 3.17.

Theorem 3.20: Let (F,A) be a minimal soft 8-closed set in X
and (F3,A) be any soft 8-closed set. Then, (F,A) A (FLA) =
@ or (FA) C (FL,A).

Proof: Let (F,A) be a minimal soft 5-closed set and (G;,A) be
any soft &-closed set in X. If (F,A) A (FL,A) :gf), then the

proof follows. Suppose, (F,A) N (F1,A) # @ , then we  have
to prove that (F,A) & (F1,A). Now let, (F,A) N (FLA) 2 ) =
(F.A) A (FLA)E (FA). Since (F,A) is minimal soft 5-closed
set, so by definition of minimal soft &-closed set, (F,A)F\
(F1.A) :gﬁ or (F,A)F\(Fl,A) = (F,A),but by hypothesis,
(FA N (FLA) = @, so, we must have, (F,A) M (FL,A) =
(F.A) implying that (F,A) < (FLA).

Theorem 3.21: If (F1,A) and (F,,A) be two minimal soft 8-

closed sets in X, then (F,A) M (F,,A) =@ or (Fy,A) =
(FZVA)'

Proof : Let (Fy,A) and (F,,A) be two minimal soft 3-closed
sets in X. If (FL,A) ﬁ(FZ,A) :qﬁ, then the theorem is
immediate. If (Fl,A)ﬁ (Fo,A) # gﬁ then we have to prove
that (F1,A) = (F,,A).Now, as (F;,A) N (F,,A) & (F,A) and

11



(FL,A) is minimal soft 5-closed set, so, by definition of
minimal soft 8-closed set, it follow that (Fy,A) M (F,A) = §5
or (FL,A) = (FL,A) N (F2,A). But by hypothesis, (F1,A) M
(F2A) = @ .50, (FLA) = (FL,A) N (Fo,A). Thus, (FL,A) &

Similarly, as (F1,A) A (F2,A) & (F,,A) and (F,,A) is minimal
soft &-closed set, so, by definition of minimal soft §-closed
set, it follows that (F1,A) A (F2,A) = (5 or (F2,A) = (Fi,A)
A\ (F,,A). But by hypothesis, (F1,A) N (F,A) # @ .So,
(F2A) = (FLA) A (F2,A). Thus (F,,A) E (FLA)............ (i)
Thus, from (i) & (ii), it follows that (F1,A) = (F,,A).

Example 3.22: In the example 3.13, we find that the soft sets
(F4,A)° and (Fs,A)° are both minimal soft 8-closed sets and
(FuA)° A (Fs,AF = X but (FuA) = (F,A)

Lemma 3.23: Intersection of arbitrary family of minimal soft
5-closed sets is either minimal soft 8-closed set or soft null set

Q.

Proof : The proof follows from above theorem 3.21.

Theorem 3.24: Let (F.,A),(F2,A) and (Fs3,A) be three non-
empty proper maximal soft 3-open sets in X such that (F,A) =

(FoA). If (FL,A) A (FuA) E (FLA), then either (Fi,A) =
(F3,A) or (F2,A) = (F3,A).

Proof: Given that (F1,A) M (F,A) & (Fs, A). If (Fy, A) = (Fs,

A), then there is nothing to prove.Now suppose, (F1, A) # (Fa,
A), then we have to prove that (F,, A) = (Fs, A).

Now, (F2, A) M (Fa, A) = (F,A) M ((F3, A) M 1y)

= (F2A) N [(Fs A) A ((FL, A O (F2A) )] [since, (Fy,
A) U (F,A) =1 by theorem 3.17]

= (F2A) N [((F3, A A (Fi, A) O ((Fa, A) A (FA))]

= (F2A) A (F3, A A (Fr, A) D ((F2A) N (Fs, AN
(F2,A))

= (Fu, AN FA) D ((Fs, A) N (FA)) [as (Fi, A)
N (F2A) E(F3A) ]
= ((FL, A) U (F3, A) N (F,A)

= X AF,A) [since, (Fy, AV (Fs A) =X , by
theorem 3.17]

= (Fer)

which implies (F,,A) C (Fs, A). So by definition of maximal
soft 8-open sets & by the fact that (F3,A)= )Z , it follows that
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(F21A):(F31A)'
Theorem 2.25: Let (Fy,A), (F,, A)and (F;, A) be three non-
empty proper maximal soft 5-open sets in X such that

(FLA) = (F2A) # (F3,A), then (FL,A) N (F,A) & (FLA) N
(Fa.A)).

Proof : If possible let, (F1,A) A (FA) & (Fi, A) N (Fa,A)).
= [(FLA N (F2A)] U[F2 AN FA)] € [(FLA) N
FaAT D [(F2A) N (FaA)]

= (FLAUF, AN FA) C(FLA) D (FaA) N
(F3,A). Since by hypothesis, (F1,A) # (F;, A) & (F,, A) = (F3,
A), so, by theorem 3.17, we must have, (Fl,A)Q (F3, A)=
X and Fu,A) U (Fp A) = X . S0, Len(Fa, A) & X A
(Fs, A) so that (Fp, A) & (Fs, A) = (F, A)=(Fs, A) or (Fs,
A)= >Z (since, (F,, A) is maximal soft 3-open set). But by

hypothesis, (Fs, A) # X . So (F,A) = (Fs A), which
contradicts the hypothesis that (F,, A) = (Fa, A). Hence, (F1,A)
A FA)E (Fu, AN (FaA).

4. CONCLUSION

The soft set theory proposed by Molodtsov offers a general
mathematical tool for dealing with uncertain or vague objects.
It is shown that soft sets are special type of information
system known as single valued information system. In this
work, the concept of maximal soft 5-open sets and minimal
soft 8-closed sets which are fundamental results for further
research on soft topological spaces are introduced and aimed
in investigating the properties of these new notions of open
sets with example, counter examples and some of their
fundamental results are also established. | hope that the
findings in this paper will help researcher enhance and
promote the further study on soft topological spaces to carry
out a general framework for their applications in separation
axioms, connectedness, compactness etc. and also in practical
life.

5. ACKNOWLEDGMENTS

The author wishes to thank the learned referee for his valuable
suggestions which improved the paper to a great extent.

6. REFERENCES
[1] Molodtsov, D. 1999. Soft Set theory-First results.
Comput. Math. Appl. 37(4-5), 19-31.

[2] Shabir, M., Naz, M. 2011. On soft topological spaces.
Comput. Math. Appl. 61, 1786-1799.

[3] Zorlutuna, 1., Akdag, M., Min, W.K., Atmaca, S. 2012.
Remarks on soft topological spaces. Ann. Fuzzy Math.
Inf. 3(2), 171-185.

[4] Aygunoglu, A., Aygun, H: Some notes on soft
topological spaces. Neural Comput. Appl.
doi:10.1007/s00521-011-0722-3

[5] Chen, B. 2013. Soft semi-open sets and related properties
in soft topological spaces. Appl. Math. Inf. Sci. 7(1),
287-294.

[6] Akdag, M., Ozkan, A. 2014. Soft a-open sets and soft a-
continuous functions. Abstr. Anal. Appl. Art ID 891341,
1-7.

12



[7] Aras, C.G., Sonmez, A., Cakalli, H. On soft mappings.
http:// arxiv.org/abs/1305.4545 (Submitted)

[8] Mahanta, J., Das, P.K.: On soft topological space via
semiopen and semiclosed soft sets.
http://arxiv.org/abs/1203.4133 (Submitted)

[9] Yumak, Y., Kaymakci, A.K: Soft b-open sets and their
aplications. http://arxiv.org /abs/1312.6964 (Submitted)

[10] Maji, P.K., Biswas, R., Roy, A.R. 2003. Soft set theory.
Computers and Mathematics with Applications, Vol-
45,No.4-5, pp 555-562.

[11] Ali, M.L., Feng, F., Liu, X., Min, W.K., Shabir, M. 2009.
On some new operations in soft set theory. Comput.
Math. Appl. 57, 1547-1553.

IJCA™ : www.ijcaonline.org

International Journal of Computer Applications (0975 — 8887)
Volume 168 — No.5, June 2017

[12] Arockiarani, 1., Arokialancy, A. 2013. Generalized soft
gp-closed sets and soft gsp-closed sets in soft topological
spaces. Int. J. Math. Arch. 4(2), 1-7.

[13] Kharal, A., Ahmad, B. 2011. Mappings on soft classes.
New Math. Nat. Comput. 7(3), 471-481.

[14] Yumak,Y., Kaymakci, A.K: Soft B-open sets and their
aplications. http://arxiv.org /abs/1312.6964V1[Math.GN]
25 Dec 2013.

[15] Zorlutana, I.,Akdag M.,Min W.K., Atmaca S.: Remarks
on Soft Topological Spaces. Annals of Fuzzy
Mathematics and Informatics. 3(2),171-185(2012).

[16] Yuksel S.,Tozlu N. and Guzel Eargul Z.: Soft regular
generalized closed sets in soft topological spaces,
International Journal of Mathematical Analysis, 8(8)
2014, 355-367.

13


http://arxiv.org/
http://arxiv.org/

