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Abstract: In the present paper, we have continued to study the properties dbpofogical spaces. We introduce new types of soft
compactness based on the soft ideah a soft topological spackX, T, E) namely, soft-compactness, soft serhieompactness, soft
countablyf-compactness and soft countably sdrtiempactness. Also, several of their topological properties aretigaésd. The
behaviour of these concepts under various types of soft functiashtained.
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1 Introduction soft nbd of a point, soft separation axioms, soft regular
spaces and soft normal spaces and established their
several properties. Hussain and Ahmad][investigated

the properties of open (closed) soft, soft nbd and soft

full lied th f th , | directi closure. They also defined and discussed the properties of
successiully applied the soft theory in several directions soft interior, soft exterior and soft boundary which are

such as smoqthness of_functlor_1$, game theory, Opera_tlor}ﬁndamental for further research on soft topology and will
research, Riemann integration, Perron integration,

" strengthen the foundations of the theory of soft
probability, theory of measurement, and so on. After

) ¢ th ) ¢ soft segdl th topological spaces. Kandil et df] introduced a
presentation of the operations of soft se®0][ the unification of some types of different kinds of subsets of

properties and applications of soft set theory have beer‘l)Oft topological spaces using the notionsyebperation.
fstudled_lncreasmgly_a’, 16,23,26). In recent years, many Kandil et al.[L4] generalize this unification of some types
interesting applications of soft set theory have been

expanded by embedding the ideas of fuzzy s&4, 8,18,

The concept of soft sets was first introduced by
Molodtsov R2] in 1999 as a general mathematical tool
for dealing with uncertain objects. 1122,23], Molodtsov

of different kinds of subsets of soft topological spaces

19.20.21 932439, To devel & h h using the notions of-operation to supra soft topological
20,21,23,24,33). To develop soft set theory, the spaces. The notion of soft ideal is initiated for the first

operations of the soft sets are redefined and a uni'imﬁime by Kandil et allZ. They also introduced the
decision making method was constructed by using thes%oncept of soft local function. These concepts are

gew oprzrgtlogc)sf]l. Shabir and N initiated th q discussed with a view to find new soft topologies from the
ecently, in + Shabir and Ne2d initiated the study original one, called soft topological spaces with soft Idea

of soft topological spaces. They defined soft topology on(x 7,E, D). The concept of generalized closed soft sets in
the collectiont of soft sets oveiX. Consequently, ol

they soft topological spaces was introduced by Kanrs) in

defined basic notions of soft topological spaces such 85412 Kandil et al. 13 introduced the concept of supra
open soft and closed soft sets, soft subspace, soft closure,
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generalized closed soft sets with respect to a soft ideaDefinition 2.5[28] The difference between two soft sets
(suprafg-closed soft for short) in a supra soft topological (F,E) and(G, E) over the common univers¢, denoted by
space(X, 4, E) and study their properties in detail. Abd (F,E) — (G,E) is the soft setH,E) where for alle € E,
El-Monsef et al.1] studied the relations between ideals H(e) = F(e) — G(e).

and some types of weak compactness. Mahanta and Dge(inition 2.6[28] Let (F,E) be a soft set oveX andx €

in [17] introduced and studied the notions of soft y \\e say thak  (F,E) read a belongs to the soft set
semi-compactness and soft semi-connectedness. So, tt@g E) whenevex € F (e) for all e € E.

main aim of this paper is to study the relation between

soft ideals and some types of weak soft compactness. WQefinition 2.7[20 A soft§et(F, A) overX is said to be a
initiate new types of soft compactness modulo an softNULL soft set denoted by or gnifforall ec A, F(e) =

ideal that generalize the concepts, soft semi-compadt, SO](nu” set).

S-closed, soft semi S-closed, soft semi-lirafi@lrid other ~ Definition 2.8[20] A soft Se~t(F, A) overX is said to be an
types of soft compactness. Moreover, we study some ofibsolute soft set denoted Byor Xa if for all ec A, F(e) =
their properties and characterizations. This paper, noX. Clearly we haved; = ¢ga andg, = Xa.

only can form the theoretical basis for further applicasion pefinition 2.9]20] The union of two soft setéF, A) and
of topology on soft sets, but also lead to the developmen(G, B) over the common universé is the soft setH,C),
of information systems. whereC = AUB and for alle€ C,

F(e), ec A—B,
H(e) = { G(e), ee B—A,

F(e)uG(e), ec ANB.
Definition 2.10[20] The intersection of two soft sets
?F,A) and (G, B) over the common universg is the soft
o o . set (H,C), where C = AnB and for all e € C,
Definition 2.1[22] Let X be an initial universe ani be H(e) = F(e) N G(e). Note that, in order to efficiently
a set of parameters. L&(X) denote the power set of isc g5, we consider only soft s¢& E) over a universe

andA be a non-empty subset &. A pair (F,A) denoted  y i, \hich all the parameter s& are same. We denote

by Fa is called a soft set oveX , whereF is a mapping 1,4 family of these soft sets I58(X)E.
given byF : A — P(X). In other words, a soft set over

is a parametrized family of subsets of the univexXsé-or
a particulare € A, F(e) may be considered the set &f
approximate elements of the soft $&tA) and ife & A,

2 Preliminaries

In this section, we present the basic definitions and result
of soft set theory which will be needed in the sequel.

Definition 2.11[34] Let | be an arbitrary indexed set and
L= {(F,E),i €1} be a subfamily 08S(X ).

thenF(e) = gi.e _ (1)The union of L is the soft set(H,E), where
these soft sets ovef denoted bySS(X)a. Uie) (R,E) = (H,E).
Definition 2.2[20] Let Fa, Gg € SS(X)e. ThenFa is soft  (2)The intersection oL is the soft set(M,E), where
subset ofGg, denoted byFaC G, if M(e) = Nie Fi(e) for each e € E . We write
(1)A C B, and niel (FHE) = (MvE)'

(2)F(e) S G(e), ve€ A Definition 2.12[28] Let 1 be a collection of soft sets over

In this caseF, is said to be a soft subset 85 andGg is a universeX with a fixed set of parameteis, thent C
said to be a soft superset £, Gz OFa. SS(X)e is called a soft topology oK if

Definition 2.3[20] Two soft subsetFy and Gg over a
common universe se are said to be soft equalHa is a
soft subset of5g andGg is a soft subset dfa.

Definition 2.4[5] The complement of a soft séF,A), _ . _
denoted by (F,AY, is defined by (F,A) = (F/,A), The triplet(X, 7, E) is called a soft topological space over

F': A— P(X) is a mapping given b¥'(e) = X — F(e), X.
Ve e A andF’ is called the soft complement function of Definition 2.13[27] Let (X,7,E) be a soft topological

(L)X, @ € T, whereg(e) = p andX(e) = X, Vec E,
(2)the union of any number of soft setsiibelongs tar,
(3)the intersection of any two soft setsiibelongs tor.

F. space. A soft setF, A) over X is said to be closed soft set
Clearly (F’)" is the same a6 and((F,A)") = (F,A). in X, if its relative complementF, A)’ is an open soft set.
@© 2014 NSP
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Definition 2.14[27] Let(X,1,E) be a soft topological
space. The members ofare said to be open soft sets in
X. We denote the set of all open soft sets oxerby
OS(X, 1,E), or when there can be no confusion ®%(X)
and the set of all closed soft sets BS8X,1,E), or
CS(X).

Definition 2.15[28] Let (X, 1,E) be a soft topological
space andF,E) € S§(X)e. The soft closure ofF,E),
denoted bycl (F,E) is the intersection of all closed soft
super sets ofF, E). Clearlycl (F,E) is the smallest closed
soft set ovelX which containgF,E) i.e

cl(F,E) A{(H,E)

(H,E) isclosed soft set and (F,E)C(H,E)}).

Definition 2.16[34] Let (X,1,E) be a soft topological
space andF,E) € SS(X)g. The soft interior of(G,E),
denoted byint(G, E) is the union of all open soft subsets
of (G,E). Clearly int(G,E) is the largest open soft set
overX which contained irf{G,E) i.e

int(G,E) O{(H,E)

(H,E) isan open soft set and (H,E)C(G,E)}).

Definition 2.17[34] The soft se{F,E) € S§(X)g is called

a soft point inXg if there existx € X ande € E such that
F(e) = {x} andF(€') = ¢ for eache € E — {e}, and the
soft point(F,E) is denoted bye.

Proposition 2.1[29] The union of any collection of soft

points can be considered as a soft set and every soft S?he f
can be expressed as union of all soft points belonging to it.

Definition 2.18[34] The soft pointx. is said to be
belonging to the soft s€1G,A), denoted byke& (G, A), if
for the elemene € A, F(e) C G(e).

Definition 2.19[34] A soft set(G,E) in a soft topological
space X, 1,E) is called a soft neighborhood (briefly: nbd)
of the soft pointxe.EXg if there exists an open soft set
(H,E) such thate& (H,E)C(G,E).

A soft set(G,E) in a soft topological spacéX,1,E) is
called a soft neighborhood of the sgi, E) if there exists
an open soft sefH, E) such that(F,E)&(H,E)C(G,E).
The neighborhood system of a soft poiat denoted by
Nr(Xe), is the family of all its neighborhoods.

Theorem 2.1[31] Let (X, T, E) be a soft topological space.
For any soft poinie, Xecl (F,E) if and only if each soft
neighborhood ok intersectyF, E).

Definition 2.20[28] Let (X, T1,E) be a soft topological
space and be a non null subset of. ThenY denotes the
soft set(Y,E) overX for whichY(e) =Y Ve€ E.

Definition 2.21]28] Let (X,7,E) be a soft topological
space,(F,E) € SS(X)g andY be a non null subset of.
Then the sub soft set ¢F, E) overY denoted by(Fy,E),

is defined as follows:

Fr(e)=YNF(e) VecE.

In other wordg Ry, E) = YA(F,E).
Definition 2.22[28] Let (X, 1,E) be a soft topological
space and be a non null subset of. Then

v ={(~,E): (F,E) e 1}

is said to be the soft relative topology ¥nand(Y, 7y, E)
is called a soft subspace OX, 7,E).

Theorem 2.2[28] Let (Y, 1v,E) be a soft subspace of a
soft topological spacéX, 1,E) and(F,E) € SS(X)e. Then

(1)If (F,E) is an open soft set i andY € T, then(F,E) €
T.

(2)(F,E) is an open soft set il if and only if (F,.E) =
YA(G,E) for some(G,E) € T

(3)(F,E) is a closed soft set il if and only if (F,E) =
YA (H,E) for some(H,E) is T-closed soft set.

Definition 2.23[11] Let (X, 71,E) be a soft topological
space. A mapping : SS(X)g — SS(X)g is said to be an
operation onOS(X) if FeCy(Fg) V Fe € OS(X). The
collection of all y-open soft sets is denoted by
0S(y) = {Fe : FeCy(Fe),Fe € SS(X)g}. Also, the
complement ofy-open soft set is calleg-closed soft set,
ie

Sly) = {F{ : Fe isay— opensoftset,Fe € SS(X)g} is
amily of all y-closed soft sets.

Definition 2.24[11] Let (X, 1,E) be a soft topological
space. Different cases gfoperations orSS(X)g are as
follows:

(1If y=int(cl), theny is called pre-open soft operator.
We denote the set of all pre-open soft sets by
POS(X,1,E), or when there can be no confusion by
POS(X) and the set of all pre-closed soft sets by
PCS(X,1,E), or PCY(X).

2)If y = int(cl(int)), then y is called a-open soft
operator. We denote the set of alfopen soft sets by
aOS(X,1,E), or aOS(X) and the set of altr-closed
soft sets byaCS(X, 1,E), or aCS(X).

(3)If y=cl(int), theny is called semi open soft operator.
We denote the set of all semi open soft sets by
SOS(X, 1,E), or SOS(X) and the set of all semi closed
soft sets by8CS(X, 7, E), or CYX).

(MIf y=cl(int(cl)), theny is calledB-open soft operator.
We denote the set of all3-open soft sets by
BOS(X,1,E), or BOS(X) and the set of alB-closed
soft sets byBCS(X, 1,E), or BCS(X).

Definition 2.25[11] Let (X, 1,E) be a soft topological
space(F,E) € SS(X)g andxe € SS(X)g. Then

@© 2014 NSP
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(1)xe is called ay- interior soft point of (F,E) if 3
(G,E) € OS(y) such thatx € (G,E)C(F,E), the set
of all y-interior soft points of(F,E) is called the
y-soft interior of (F,E) and is denoted by
y — Snt(F,E) consequently, y — Snt(F,E)
U{(G.E): (G.E)E(F.E), (G,E) € OS(y)}.

(2)xe is called a y-cluster soft point of (F,E) if
(F,E)A(H,E) # @ V (H,E) € O(y). The set of all
y-cluster soft points ofF,E) is called y-soft closure
of (F,E) and is denoted byy — <I(FE)
consequently,y — Scl (F,E) = O{(H,E) : (H,E) €
CS(y). (F,E)C(H,E)}.

Definition 2.26[3] Let SS(X)a andSS(Y )g be families of

soft setsu: X — Y andp: A— B be mappings. Letyy :

SS(X)a — SS(Y)g be a mapping. Then;

(1)If (F,A) € S§(X)a. Then the image off, A) underfyy,
written asfpu(F,A) = (fou(F), p(A)), is a soft set in
SS(Y)g such that

fpu(F)(b)

Uaep*l(b)mA U(F(a))a p_l(b) NA 7é o,
o, otherwise.
for all b € B.

(2)If (G,B) € SS(Y)g. Then the inverse image ¢f,B)
under fp,, written asf,'(G,B) = (f5,'(G), p~*(B)),
is a soft set irSS(X)a such that

-1
f@l(G)(a) _ {U (G(p(a))),

o,
forallac A.

p(a) € B,
otherwise.

The soft functionfy, is called surjective ifp andu are
surjective, also is said to be injective g and u are
injective.

Definition 2.27[11,17,34] Let (X, 11,A) and(Y, 12,B) be
soft topological spaces anfg, : SS(X)a — SS(Y)g be a
function. Then The functiori, is called

(1)Continuous soft iff,}(G,B) € 11 V (G, B) € 2.

(2)Open soft iffpu(G,A) € 1oV (G,A) € Ty.

(38)Semi open soft if ju(G,A) € SOS(Y)V (G,A) € T3.

(4)Semi continuous soft function
foi(G,B) € SOS(X)V (G,B) € To.

(5)Irresolute  soft if f,!(G,B) € SOSX)V (G,B) €
SOS(Y)[fpi(F,B) € SCSX)V (F,B) € CHY)].

(6)Irresolute open soft (resp. irresolute closed soft) if
fou(G,A) € SOS(Y)V (G,A) €
SOS(X)(resp. fpu(F,A) € CYY)V (F,A) € CYY)).

if

Theorem 2.3[3] Let SS(X)a and SY(Y)g be families of
soft sets. For the soft functiofy, : SS(X)a — S§(Y)s,
the following statements hold,

(@fpu ((G,B)') = (foi'(G,B))'V (G,B) € S§(Y)e.

() fpu(fo ((G,B)))E(G,B)Y (G,B) € SYY)g. If fp is
surjective, then the equality holds.

EF, ATt (fu((F,A))Y (FA) € SS(X)a. If fou is
injective, then the equality holds.

Definition 2.28[7] Let (X,7,E) be a soft topological
space and,y € X such thaik #y. Then(X, 1,E) is called
soft Hausdorff space or sofy space if there exist open
soft setyF,E) and(G,E) such thax € (F,E),y € (G,E)
and(F,E)"\(G,E) = ¢

Definition 2.29[10]. A non-empty collectiorl of subsets
of asetX is called an ideal o, if it satisfies the following
conditions

(DAclandBel = AuBel,
(2AclandBCA=Bel,
i.e.l is closed under finite unions and subsets.

Definition 2.30[12] Let I be a non-null collection of soft
sets over a univers¥ with a fixed set of parameteis,
theni’ C S(X)g is called a soft ideal oX with a fixed set
E if
(1)(F,E) el and(G,E) e I = (F,E)J(G,E) €T,
(2)(F,E) e  and(G,E)E(F,E) = (G,E) €1,

i.e.lis closed under finite soft unions and soft subsets.

Examples 2.1[12] Let X be a universe set. Then each of
the following families is a soft ideal ovet with the same
set of parametels,

Wi ={g},

()i = SS(X)e ={(F.E) : (F.E);
isasoft set over X withthe fixed set of parametersg},

)t = {(F,E) € SS(X)e : (F,E) is finite}, called soft
ideal of finite soft sets,

(@)ie={(F,E) € SS(X)e : (F,E) iscountabl e}, called soft
ideal of countable soft sets,

(5)|~(F,E) - {(Gv E) € SS(X)e: (G,E)C(F, EN)}

6)lhn={(G,E) € S§(X)g : int(cl(G,E)) = ¢}, called soft
ideal of nowhere dense soft setg K, 7,E).

Definition 2.31[34] A family W of soft sets is called a soft
cover of a soft setF, E) if

(F,E)CO{(R,E): (R,E)eW,iel}.

It is an open soft cover if each member ¥fis an open
soft set. A soft subcover & is a subfamily o’ which is
also a soft cover ofF, E).

Definition 2.32[34] A family W of soft sets is said to be
have the finite intersection property (FIP for short) if the
soft intersection of the members of each finite subfamily
of W is not null soft set.

@© 2014 NSP
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Definition 2.33[34] A soft topological spacéX,1,E) is (X, 1*,E) is soft compact (X, T,E) is soft compact
called soft compact space if each open soft covet bfis (i i}
a finite soft subcover. (X, 7*,E) is softi-compacte (X, T,E) is softi-compact

Definition 2.34[31] A soft topological spacéX, T,E) is Proof. Immediate from Proposition 3.1 and Theorem

called soft lindedf if each open soft cover o has a soft 3.1.
countable subcover. Definition 3.2. A family ¥ of semi open soft sets is called

Definition 2.35]17] A soft topological spacéX,1,E) is a semi open soft cover of a soft S E) if

called soft semi compact space if each soft cover by semi (F,E)CO{(R,E): (R,E) e W, icl}.

open soft sets ok has a finite soft subcover. A semi open soft subcover & is a subfamily ot which

is also a semi open soft cover @, E).

o~ Definition 3.3A soft subset (F,E) of the space

3 Soft semi-compact spaces (X,1,E,I) is said to be soft semiicompact if for every
semi open covef(Gq,E) : a € A} of (F,E) there exists
Definition 3.1. A soft subsetF, E) of the spacéX, 7,E,i)  afinite subset\, of A such that
is said to be soff-compact if every soft covef(Gg,E) : (F,E) — Ugeny(Ga,E) €.
a € A} of (F,E) by open soft sets, there exists a finite - . - )
subset/, of A such that(F,E)\Uaen, (Ga,E) € i The '[he space{X,_I,E,l) is said to be soft semicompact if
space(X, 1,E, ) is said to be soff-compact ifX is soft XS soft semit-compact as a S~°ft subset.
f-compact as a soft subset. Proposition 3.2. Let (X,7,E,l) be a soft topological
space with soft ideal with the same set of paramekers
and(X, 1%, E) its x-soft topology. Then:
(1)Every soft compact soft topological space, 7.E) is (1) (x, 1,E, ) is a soft semi-compact, then it is soft
sqft |- compact for any soft idealon X. compact.

(2)If I = {@}, then(X, 7,E) is soft compact« itis soft oy (x 1 E) is a soft semicompact, ther{X, 7,E) is

|-compact. _ 3 also soft semi-compact.
(3)If the x-soft topology(X, T*,E) is softl-compact, then

the soft topology(X, 1, E) is softi-compact.

Proposition 3.1.

Proof. Immediate.

. Theorem 3.3. A soft topological spacé€X,1,E) is soft

Proof. Immediate. semi compact if and only if(X,1,E ;) is soft
Theorem 3.1.Let (X, T,E) be a soft topological spack, semii-compact, wherds is the soft ideal of finite soft
be a soft ideal oiX with the same set of parametd&sind  subsets oK.
(X, 17*,E) be itsx-soft topological space. TheiX, 1,E) is Proof. Let (X,7,E) be a soft semi compact
softi-compact if and only i X, 7*, E) is softi-compact. topological space and I€t(G4,E) : a € A} be a semi

Proof. Let (X,T,E) be a soft i-compact and open soft cover oK. Then there exists a finite subsks
{(Ga.E) : @ € A} be t*-open soft cover ofX. Then of A such thatX = Ugen,(Ga,E). It follows that
(Ga,E) = (Va.E) — (Ia,E) Yo € A, where(Vg,E) € T X —Uaeno(Ga,E) = @ € I1. Hence (X, T,E,It) is soft
and (I4,E) € I. It follows that {(Va,E) : 0 € A} is a  semid¢-compact. ) )
T-open soft cover ofk. Thus by softi-compactness of Conversely, letX,1,E,lt) be a soft semis-compact and
(X, T,E), 3, C A finite such thaX — Ugen, (Va,E) € 1. let {(Gq,E) : a € A} be a semi open soft cover ¢.
S0 X — Ugeny(Ga,E) = X — Ugeny[(Va,E) —  Then there exists a finite subséy, of A such that
(I, E)EX = Ogeny (Va, E))0[Ogen, (1a,E)] € T, where X — Ugeno(Ga,E) € it ThusX = Ugenp,(Ga, E). Hence
(I¢,E) € I V a € A. Hence(X, 1*,E) is softi-compact. (X, T,E) is soft semi compact.
The necessary of the theorem follows from PropositionTheorem 3.4.Let (X,T,E,r) be a soft semi-compact
3.1(3). space and] be a soft ideal orX with the same set of
Theorem 3.2.Let (X, T,E) be a soft topological spack, ~ParametersE such thati € J. Then(X,7,E,J) is a soft
be a soft ideal o with the same set of paramet&snd ~ S€Mid-compact.
(X,T*,E) be its x-soft topological space. Then the Proof. Immediate.
following implications hold. Definition 3.4. A soft subse(F, E) of the soft topological

spacg X, 1,E) is said to be soft S-closed if each semi open
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soft cover of(F,E) has a finite soft subcover whose soft
closure covergF, E). The spacéX, 1,E) is said to be soft
S-closed ifX is soft S-closed as a soft subset.

Definition 3.5.A soft subse{F,E) of the soft topological
space(X,T,E) is said to be soft semi S-closed if each
semi open soft cover i, E) has a finite semi open soft
subcover whose semi soft closure covéfSE). The
space(X, T,E) is said to be semi S-closed softXfis a
semi S-closed soft as a soft subset.

Definition 3.6. A soft subse{F, E) of the soft topological
spacg X, 1,E) is said to be soft Quasi H-closed (soft QHC
for short) if each open soft cover ¢F, E) has a finite semi
open soft subcover whose soft closure coV&E). The
space(X, 1,E) is said to be soft QHC iK is soft QHC as

a soft subset.

Theorem 3.5. If the space (X,T,E,if) is soft
semidt-compact, theriX, 7, E) is soft S-closed (resp. soft
semi S-closed, soft QHC).

Proof. We give the proof for the case of soft S-closed.
Let {(Gq,E): a € A} be a semi open soft cover .
Then there exists a finite subs#&, of A such that
X — Ugen,(Ga,E) € ff. This means that
X Uaeny(Ga,E) € Ugen,cl(Ga,E).  Hence
X = Ugen, o (Gq, E). Therefore(X, 1,E) is soft S-closed
soft. The rest of the proof is similar.

Theorem 3.6.Let (X, 1, E,r) be a soft topological space
with soft ideal. Ifi, € I'and(X, T, E) is soft S-closed, then
(X,T,E) is soft semif-compact.

Proof. Let {(Gq,E) : a € A} be a semi open soft
cover ofX. Then there exists a finite subskt of A such
that X = Ugen,€ (G, E)EUgen,d (int(Gg, E)), where
(Ga,E) € S08X). It follows that
= Ugen,d(int(Gq,E)). Hence X -—
Oaenod (int(Gq, E)) EXAint(cl (Jaep, (Ga, E))) Cint (cl (X —
Oaen,® (Ga. E))) 0. Thus
X — UO,EAOCI (Gq,E) € iy C 1. Therefore,(X, T,E) is soft
semi{-compact.

Theorem 3.7.

Let (X, 1,E) be a soft topological space. Thex, 1,E)
is soft semik,-compact if and only if(X, T,E) is soft S-
closed.

Proof. Let {(Gq,E) : a € A} be a semi open soft
cover ofX. Then there exists a finite subs&t of A such

>

X = Oacpoll (int((Ga,E)))C0aen, el ((Ga, E)). It
follows thatX = Ugep,cl((Gq, E)). Thus(X, 1,E) is soft
S-closed.

Conversely, Let{(Gq,E) : a € A} be a semi open soft

cover ofX. Then there exists a finite subs&f of A such

that X = Ugend((Ga,E)). So
X — Ugend ((Ga,E)) = XA[Ngen,int(Gq,E)] = @.
Since (Ga,E) € LYX). Then
X - Oaenod (int(Gq,E)) =
XA [Agengint(int(cl(Gg,E) ) EXA[(gen,int(Ga, E)') =
. This implies that
@ = in(dX — Ugend(int(Ge,E)))) =

int(cl (XA[Agenint(cl (Gq, E))]))2int(cl (X

Oaen, (Ga, E))). It follows that X — Ugen, (Ga, E) € In.
Thus (X,T,E) is soft semik,-compact which completes
the proof.

Definition 3.7. A soft subset(F,E) of the topological
space(X, 17,E) is soft semi lindedf if each semi open soft
cover ofX has a soft countable subcover.

Theorem 3.8. If the space (X,T,E,i¢) is soft
semidc-compact, then the spadgX,t,E) is soft semi
lindelsf, where i is the soft ideal of countable soft
subsets oK.

Proof. Let {(Gq,E) : a € A} be a semi open soft
cover ofX. Then there exists a finite subskt of A such
that X — Ugen,(Ga,E) € Ie.  Since X
OX = Oaeno(Ga, E)] = MXO(Naen,(GasE))] = X.
This means thaX — Uaen, (Ga,E) is a soft countable
subcover ofX. Therefore(X, T, E) is soft semi lindedf.

Corollary 3.1. If the space (X,LE,I}) is soft
semidc-compact, then the spac¥, 1,E) is soft lindebf.
Proof. Inmediate from Theorem 3.8.

il

Theorem 3.9.Let (X, 71, A, f) be a soft topological space

with soft ideal,(X;, T2, B) be a soft topological space and

fou: (X, T1,A 1) — (X2, T2,B) be a soft function. Then

fou(l) = {fou((F,A)) : (F,A) €1} is a soft ideal orXp.
Proof. Obvious.

Theorem 3.10Let (X1, 11, A, I) be a soft topological space
with soft ideal (Xz, 12, B) be a soft topological space and
fou - (X, Te, A, I) (X2, T2,B) be an irresolute surjective
soft function. If (X1, 11,A) is soft semil- compact, then
(X2, T2, B) is soft semifp, (I)-compact.

Proof. Let {(Gq,B) : a € A} be atz-semi open soft

that X — Uaeny(Ga,E) € i which implies cover ofXo. Since fy, is an irresolute soft function, then
@ = int(cl (X Oaeno(Ga:E))) = {fui(Ga,B) : @ € A} is aTi-semi open soft cover ofy.
int(cl (XA[Agen, (Ga, E))]) 2int(XA[Agen int(cl (Ga, E))]) =By hypothesis, there exists a finite subggtof A such
XA[Dgen int(cl(Gq,E))] = thatX; - Offy; (Ga,B) a € Ao} € 1. This implies that
Xﬁ[mae/\oum(d (Ga,E))] = X = (Uaen el (int(Ga, E))),  foulXa — U{f '(Ga,B) a € A} =

wher (G,EY SDS(X) €. Hence Xz—Uag/\o(Ga, ) € fpu(l ) from Theorem 2.3. Therefore
@© 2014 NSP
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(X2, T2, B) is soft semifp,(1)-compact.

The following theorem gives the sufficient soft

Definition 3.8. Let (X, 1,E) be a soft topological space
and (F,E) € SS(X)g. Then(F,E) is called regular open
set (resp. regular closed soft set) if

condition for the inverse image of a soft ideal to be a soft(F,E) = int(cl(F,E)) (resp.(F,E) = cl(int(F,E))). We

ideal.
Theorem 3.11. Let (Xi,11,A, (X2, 72,B) be soft
topological spacesfp, : (X1,71,A,) — (X2,12,B) be an
injective soft function and be a soft ideal onX,. Then
four(J) is a soft ideal orXy.

Proof. Obvious.
Theorem 3.12.Let (X1, T1,A) be a soft topological space,

denote the set of all regular open soft sets by
ROS(X,1,E), or when there can be no confusion by
ROS(X) and the set of all regular closed soft sets by
RCS(X, 1,E), or RCS(X).

Theorem 3.14lf (X, 1,E,T) soft semif-compact, then for
every cover{ (Fj,E) : j € J} of regular closed soft subsets
of X, there exists finitd, C J such tha — 0{(Fj,E) : j €

(Xo, T2, B,J) be a soft topological space with soft ideal and Jo} € I

fpu : (X1, T1,A) — (XZ,TZ,B,J) be a bijection irresolute
open soft function. If(X2,127B) is soft semicf—compact,
then(Xq, 71, A) is soft semif L(J)-compact.

Proof. Let {(Gq,A) : a e A} be at;-semi open soft
cover of Xj. Since fpy is a bijection irresolute open soft
function, then{f,,(Gq,A) : a € A} is a T,-semi open

Proof. Let {(Fj,E) : j € J} be a cover of regular closed
soft sets ofX. Since every regular closed soft set is semi
open soft. The{(Fj,E) : j € J} is a cover of semi open
soft sets oiX. By hypothesis, there exists finifg C J such
thatX — O{(Fj,E): j€ o} €.

Theorem 3.15.Let (X, T,E, ) be a soft topological space

soft cover ofX,. By hypothesis, there exists a finite subset with soft ideal. If(X,1,E) is soft semiF-compact, then for

Ao of A such that)Zz —O{fou(Ga,A) : @ € Ao} € 1. This
implies  that fy A% — O{fpu(Ga,A) @ a € Ag}] =
X1 — Uae/\o(Gm ) € f‘l( N) from Theorem2. Therefore
(X1,71,A) is soft semif L(J)-compact.

Theorem 3.13.Let (X, T,E,I) be a soft topological space
with soft ideal. Then the following are equivalent:
(1)(X,1,E) is soft semif-compact.

(2)For every family{(Fj,E) : j € J} of semi closed soft
subsets oK for which A{(Fj,E) : j € J} = g, there
exists finiteJ, C J such that\{(Fj,E): j € J} €.
Proof.

(1) = (2{(F,E) 1 j € J} be a family of semi closed
soft sets ofX such that\{(Fj,E): j € J,} = @. Then

{X (Fj,E) : j € 3} is a family of semi open soft sets
of X such thatX = 0{X — (Fj,E) : j € J}. By (1),
there exists finite J, € J such that
X — (OX - (FL,E) © j € %)) €1, ie
>:( ():(O(mJeJo(FJvE)) X~ ()N(N (UJGJO(FJaE)):
X — (X (ﬁJeJo(FJaE») X~ (X - JeJo(FJaE)):

Mjes(FjE) €.

(1)Suppose tha{(G,, ):j €3} be a family of
semi open soft cover . Then{X — (G;,E) : j € J}
is a family of semi closed soft sets Xfwith (je3(X —
(Gj,E)) = (Z) By (2), there exists finite, C J such
that(jcs(X - (Gj,E)) € 1. Thusjey, (X - (G, E)) =
X —Ujey,(Gj,E) € 1. Therefore(X, 1,E) is soft semi-
f-compact.

(2) =

Remark 3.1.1f I = ¢ in the previous theorem, we obtain

every pre open soft covg(F;,E): j € J} of X, there exists
finite J, C J such thaX — 0{cl (Fj,E): j € J} €I

Proof. Let {(Fj,E) : j € J} be a pre open soft cover of
X. Since the soft closure of each pre open soft set is semi
open soft. Thedcl (Fj,E) : j € J} is a cover of semi open
soft sets oK. By hypothesis, there exists finifg C J such
thatX — O{(Fj,E): j€ o} €.
Corollary 3.2. If (X,1,E, ) is soft semif-compact, then
any pre closed family{(Fj,E) : j € J} for which
A{(Fj,E) : j € 3} = g, there exists finitd, C J such that
Afint(Fj,E): je do} €l

Proof. Let {(FJ, ) 1 j € J} be a family of pre closed
soft subsets oK such that{(Fj,E) : j € J} = @. Then
O{X — (Fj,E) : j € 3} is a family of pre open soft sets of
X. Then there exists finited, € J such that
X —0{cl(X—(Fj,E)) : j € Jo} = A{int(Fj,E) : j € b} €
i from Theorem 3.15.

4 Soft countably semif-compactness spaces

Definition 4.1. A soft subset (F,E) of the space
(X,T,E, ) is said to be soft countablycompact if and
only if for every countable soft covel(Gq4,E) : a € A}
of (F,E) by open soft sets, there exists a finite suldket
of A such thatF,E) — Ugep, (Gq, E) €.

The space (X,T,E,i) is said to be soft
countablyf-compact ifX is soft countablyi-compact as a
soft subset.

the standard characterizations of soft semi-compactnesBefinition 4.2. A soft subsetF, E) of the spacéX, 1,E, 1)

which mentioned in17).

is said to be soft countably seriieompact if and only if

@© 2014 NSP
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for every countable soft covéfGq,E) : a € A} of (F,E)
by semi open soft sets, there exists a finite sulgetf A
such thatF,E) — Ugep, (Gq, E) €.
The spacdX, T,E,I) is said to be soft countably serhi-
compact ifX is soft countably semi-compact as a soft
subset.

From the previous Definition we have the following
proposition.
Proposition 4.1.

(1)A space(X, T,E, I) is soft countably semQ@-compact
if and only if it is soft semi lindedf.

(2)Every soft semi-compact space is soft countably
semi{-compact.

(3)A spaceg X, 1,E) is soft semi lindedf if and only if it is
soft countably semi-compact.

(4)Every soft countably seniircompact space is soft
countablyf-compact.

Theorem 4.1.Let (X, 1,E,T) be a soft countably senhi-
compact soft topological space afidbe a soft ideal o
with the same set of parametdfssuch thatl C J. Then
(X,1,E,J) is a soft countably semi-compact.

Proof. Immediate.

Theorem 4.2. If (X,7,E,l) is a soft countably
semid-compact and soft semi lindsf| then (X, T,E,I) is
a soft semi--compact.

Proof. Let {(Fj,E) : j € J} be a semi open soft cover
of X. SinceX is soft semi lindeif, then there exists a
finite soft countable subcove(F;j,E) : j € Jo} such that
X = Ojes(Fj,E). Since X is soft countably
semid-compact, theriX, T, E, ) is soft semif-compact.

Theorem 4.3.Let (X, 1,E,I) be a soft topological space
with soft ideal. Then the following are equivalent:

(1)(X, 1,E) is soft countably semi-compact.

(2)For every countably family{(Fj,E) : j € J} of semi
closed soft subsets & for whichA{(Fj,E) : j € J} =
@, there exists finitel, C J such that{(Fj,E) : j €
o} €l.

Proof. It is similar to the proof of Theorem 3.13.

Theorem 4.4If (X,7,E) is soft countably
semi{-compact, then for every countable family
{(Fj,E) : j € 3} of regular closed soft subsets ¥fsuch
that“{(Fj,E) : j € J} = @, there exists finitd, C J such
thatX — O{(Fj,E): j € Jo} €.

Proof. It is similar to the proof of Theorem 3.14.

Theorem 4.5.Let (X3, 71,A,l) be a soft topological space
with soft ideal, (X, T2, B) be a soft topological space and

fou: (X1, T1,Al) — (X2, T2,B) be an irresolute surjective

soft function. If (X;,71,A) is soft countably
semif—compact, then (Xp,72,B) is soft countably
semifp,(1)-compact.

Proof.

It is similar to the proof of Theorem 3.10.

Theorem 4.6.Let (X3, 71,A) be a soft topological space,

(X2, T2,B,J) be a soft topological space with soft ideal and
fou : (X1, T,A) — (Xz,Tz,B,j) be a bijection irresolute
open soft function. I{ X, 12, B) is soft countably semi-
compact, then(Xy, 71,A) is soft countably semf-pj}(j)-
compact.

Proof.

It is similar to the proof of Theorem 3.12.

5 Conclusion

Topology is an important and major area of mathematics
and it can give many relationships between other
scientific areas and mathematical models. Recently, many
scientists have studied the soft set theory, which is
initiated by Molodtsov and easily applied to many
problems having uncertainties from social life. In the
present work, we have continued to study the properties
of soft topological spaces. we introduce the idea of new
types of soft compactness defined in terms of soft idleal
in a soft topological space(X,1,E) namely, soft
i-compactness, soft serficompactness, soft countably
i-compactness and soft countably sdrsiempactness.
Also, several of their topological properties are
investigated. Finally, some effects of various kinds ot sof
functions on them are studied. and have established
several interesting properties. Because there exists
compact connections between soft sets and information
systems 26,30], we can use the results deducted from the
studies on soft topological space to improve these kinds
of connections. We see that this paper will help researcher
enhance and promote the further study on soft topology to
carry out a general framework for their applications in
practical life.
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