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1 Introduction

Many problems in economics, engineering, environmental scinece and social science
are highly dependent on the task of modelling uncertain data, but modelling uncer-
tain data is usually highly complicated and difficult to characterize. There are several
theories which can be used for dealing these difficulties. Some of these theories are
probability theory, fuzzy set theory, rough set theory and the interval mathematics.
However, these theories have their own difficulties. In 1999, the soft set theory was
introduced as a new mathematical tool to solve these diffuculties by Molodtsov [17].
Following his work Maji et.al. [14] gave several basic notions and the first practical
application of soft sets in decision making problems. After that, Pei Miao [18] and
Chen [9] improved the work of Maji et. al.. Many researchers applied this concept
on topological spaces [7, 19, 21, 3], group theory, ring theory [1, 4, 12, 11, 13|, and
also decison making problems [5, 6, 9, 15].

Recently, Shabir and Naz [19] introduced the soft topological spaces. They de-
fined soft open sets, soft closed sets, soft subspace, soft closure, soft nhood, soft sper-
ation axioms and their several properties. In 2012, Zorlutuna et. al. [21] initiated
the soft continuity of soft functions, soft compactness and studied some properties.
Then, many reasarchers [2, 10, 8, 20, 16] improved to concept of soft topological
spaces.

In this paper, we introduce a notion of one point compactification on soft topo-
logical spaces.

** Edited by Naim Cagman (Editor-in-Chief).
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2 Preliminary

Throughout this paper X denotes initial universe, E' denotes the set of all possible
parameters which are attributes, characteristic or properties of the objects in X, and
the set of all subsets of X will be denoted by P(X).

Definition 2.1. [17] Let X be the initial universe set and E be the set of parameters.
A pair (F, A) is called a soft set over X where F'is a mapping given by F': A — P(X)
and A C F.

In the other words, the soft set is a parametrized family of subsets of the set X.
Every set F'(e), for every e € A, from this family may be considered as the set of
e-elements of the soft set (F, A).

From now on, the set of all soft sets over X will be denoted by S(X, E).

Definition 2.2. [5]Let A C E. A soft set F4 over universe X is mapping from the
parameter set £ to P(X), i.e., Fy : E — P(X), where Fu(e) # @ ife € A C E and
Fale)=oife ¢ A.

Definition 2.3. [5] The soft set Fr € S(X, E) is called null soft set, denoted by Fp,
if foralle e E, Fg(e) = @.

Definition 2.4. [5|Let Fg € S(X, E). The soft set Fg is called universal soft set,
denoted by Fg, if for all e € E, Fg(e) = X .

Definition 2.5. [5]Let F4,Gp € S(X,E). Fy4 is called a soft subset of Gp if
Fa(e) C Gp(e) for every e € E and we write FaCGp.

Definition 2.6. [5|Let Fly,Gp € S(X, E). F4 and Gp are said to be equal, denoted
by FA = GB if FAéGB and GBéFA.

Definition 2.7. [5|Let Fiu,Gp € S(X, E). Then the union of F4 and Gp is also a
soft set He, defined by He(e) = Fa(e) U Gg(e) for all e € E, where C = AU B.
Here we write Ho = F4UGE.

Definition 2.8. [5|Let F4,Gp € S(X, E). Then the intersection of Fy and Gp is
also a soft set He, defined by Ho(e) = Fa(e)NGp(e) for all e € E, where C' = ANB.
Here we write Ho = FANGp.

Definition 2.9. [5]Let Fy € S(X, E). The complement of Fy, denoted by FY, is a
soft set defined by F(e) = X — Fa(e) for every e € E.

Let us call F'§ to be soft complement function of F4. Clearly (F§)° = Fjy,
(Fg)® = Fy and (Fp)® = Fpg.

Definition 2.10. Let Fy € S(X,E) and x € X. Then F4Ux is soft set in S(X, ),
defined by (F4Ux)(e) = Fa(e) U{x} for alle € E.

Example 2.11. Let £ = {ej,eq,e3}, X = {x1, 29,23} and Fa = {(e1,{x1}),
(e3,{xa, x3})}. Then FyUzy = {(e1, {x1, 12}),(€2, {x2}) (€3, {m2, 25})}.
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Definition 2.12. (see [19]) A soft topological space is a triple (X, 7, E') where X is a
nonempty set and 7 is a family of soft sets over X satisfying the following properties:
(1) Fg,FgeT
(2) If Fu, G € 7, then FAﬁGB cT
(3) If Fy, € 7, Vi € J, then iL;JIFAi €.
Then 7 is called a topology of soft sets on X. Every member of 7 is called soft open.
Gp is called soft closed in (X, 7, E) if (Gg)® €7 .

Example 2.13. Let E = {ej, e, ..., €;} set of parameter, X = [0, 1),
1
Fan ={(e5,[0,1 = ~)) s e; € Byn € N\{0,1}}

and 7 = {Fa, }nem{o13 U Fo U Flo1y Then (X, 7, E) soft topological space on X.

Definition 2.14. Let (X, 7, E) be a soft topological space and Fx € S(X, F). Then
TFy = {FAﬁGB . GB € 7'}.

Example 2.15. Let F = {ey, eq,e3}, X = {x1, 29,23}, Fa = {(e1,{21}), (e3, {x2,23})}
and 7 = {Fy, Fr, Gp}, where G = {(e1,{z1,22}), (€2, X)}. Then 7p, = {Fg, Fa,
FaNGp}, where FANGp = {(e1, {z1})}.

Definition 2.16. [19]Let (X, 7, E) be a soft topological space and Fa € S(X, E).
The soft closure of F)4 denoted by F4 is the intersection of all soft closed supersets
of FA.

Clearly, F 4 is the smallest soft closed set over X which contains Fj.

Definition 2.17. Let (X, 7, E) be a soft topological space and Fy € S(X, E) . Fa
is called dense soft set in X if F)y = Fg.

Definition 2.18. Let (X, 7, E) be a soft topological space and U = {F}, : i € I}.
A family U of soft sets is a cover of a soft set F if FACU{Fy, :i € I}.

Definition 2.19. A soft topological space (X, 7, F) is compact if each soft open
cover of Fg has a finite subcover.

Example 2.20. Let us consider the soft topological space (X, 7, E) in example 2.13.
Then (X, 7, E) is not compact topological space because {F4, }nen f0,13 is soft open
cover of Flg but there is no finite subcover.

Definition 2.21. Let (X, 7, E) be a soft topological space and Fiy € S(X,E) . Fy
is called compact soft subset if (F4, 7p,.F) is compact.

Proposition 2.22. Let (X, 7, F) be a soft topological space and Fq € S(X, E). Fy
is a compact if and only if each soft open cover of F)4 has a finite subcover.

Proof. Let F4 be a compact and U*= {Gp, : Gp, € Tr,,1 € I} be a soft open cover
of Fy. Since G'p, € Tr,, then there exist Fy, soft open sets such that Gp, = F4,NF}4.
Since F4 is compact, F)4 has a finite subcover of U*. n

Theorem 2.23. Soft closed set of the compact soft topological space is compact.
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Proof. Let (X, 7, E) be a soft topological space, Fj4 is a soft closed set in X and
U={Fy, : i € I} soft open cover of F}y. Then FAE.O]FAZ.. Since F'{ soft open
1€

set, U*=UU(FS) is a soft open cover of Fe . Again since, (X, 7, E) is a compact

n
soft topological space, then /* has a finite subfamily such that Fg = glF 4;, hence
FACQl(FAﬁFA) = glFAi. Thus Fy is compact. O

Proposition 2.24. Let (X, 7, E') be a noncompact soft topological space,
X* = X U{x} and W = {F,Uz : F§ compact, Fy € 7}. Then 7% = 7 UW is soft
topology on X*.

Proof. T1) Since Fyy and Fg elements of 7, then Fo,Fg et
T2) Let Fyu,, Fa, € 7". Then
Case 1. If Fa,, F4, € 7, then the proof is clear.

Case II. If F)y, € 7 and F4, € W, then there exists Gp € 7 such that Fy, = GpUz
and G% is compact. Since Fa,NFa, = F4,N(GpUx) = F4,NGp, then F4,NFy, € T.
Thus, we have Fiy,NFy, € 7*.

Case IIL If F,, Fa, € W, then there exist Fly, = G, Uz and Fy, = G p,Uxr such
that Gp,,Gp, € T and G%,,G%, are compact. Since Fu,NFy, = (Gp,Uz)N(Gp,Uz) =
(GBlﬁGBQ)OZL‘, (GBlﬁGBQ)C 1s compact, then FAlﬁFAg S

T3) Let I be an arbitrary index set and Fl4, € 7* for all i € I. Then
Case L. If F4,€7 for all i € I, then 'OIFAET.
1€

Case II. If Fu,, EW for some iy € I, then there exists Gp,, € 7 such that Fy, =

Gg,, Uz and G, is compact. Therefore, we have LNJ]FAZ. = (g FAZ.)LNJ(GBZ,O Ur) =
“ € 1710

(2

(U F4,)UGp, )UJz. Then (( U Fa,)UGg, )¢ = ( N F$)N(G% ). Since N F§ is soft
i#ig 0 i;ﬁ’io~ B 0 i#ig ¢ ‘0 itip
closed and G, is compact, ((;J Fa,)UGp, )¢ is compact.
i#1g
Case II1. If F,y,€W for all i € I, then there exist G, € 7 such that Fy, = G, Ur
and G% is compact. Therefore, we have OIF ', = OI(G’ p,Ur) = (OIGBi)OIL’. Then
i i€ i€ ic
(('OIGBi)Ox)C = (ﬁIGCB_). Since G is compact for all i € I, then ﬁIGCB_ is compact.
i€ i€ ¢ ¢ i€ !
Hence DIF W, ET™ ]
S

Proposition 2.25. (X* 7% F) soft topological space is compact.

Proof. LetU = {F4, : i € I} be a cover of Fg. Since x € X*, then there exists ip € 1

such that x € F Ay, € U . Then there exists Gg € 7 such that F Ay = G Uz where
% 1s compact. Since G4 is compact, then there exist Fu,, Fa,, ..., Fla, € U such

that G5CFa,UF,0..0F,. Then Fy = (Fg\Gp)UFa, CFa,0F4,0..0F,UFy, .
Hence (X*, 7%, F) topological space is compact. ]
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Proposition 2.26. Fj is dense soft subset in (X*, 7%, E) topological space.

Proof. Since Fp is the intersection of all soft closed supersets of F in S(X*, E),
Fg = F;. Hence we have Ig is dense soft subset in (X, 7%, E). O

Example 2.27. Let us consider the soft topological space (X, 7, E) in example 2.13
and X* = X U{1} =[0,1]. Since Fyz only compact soft set in 7, then

W = {FaUzx : FScompact, Fy € 7} = {FpUz}

Again since 7" = 7 U W, then (X* 7% E) soft compact. Hence (X*, 7%, E) soft
compactification of (X, 7, F).

3 Conclusion

In the present work, we have continued to study soft topological spaces. We introduce
soft compactifiation. We hope that the findings in this paper will help researcher en-
hance and promote the further study soft topology to carry out a general framework
for their applications in practical life.
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