Annals of Fuzzy Mathematics and Informatics

Volume 13, No. 5, (May 2017), pp. 629-640 QFMI
ISSN: 2093-9310 (print version) © Kyung Moon Sa Co.
ISSN: 2287-6235 (electronic version)

http://www.kyungmoon.com
http://www.afmi.or.kr

Soft ideal extension
CIGDEM GUNDUZ ARAS, TAHA YASIN OZTURK, SADI BAYRAMOV

Received 8 July 2016; Revised 29 July 2016; Accepted 1 November 2016
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1. INTRODUCTION

The theory of soft sets was introduced by Molodtsov [21] as a new mathematical
tool for dealing with uncertainties. After Molodtsov’s work, some different applica-
tions of soft sets were studied. Maji et al. [18, 19] research deal with operations over
soft set. Up to the present, research on soft sets has been very active and many im-
portant results have been achieved in the theoretical aspect.The algebraic structure
of set theories is an important problem. Many researchers have contributed towards
the algebraic structure of soft set theory. Aktag and Cagman [2] defined soft groups
and derived their basic properties. U. Acar et al. [1] introduced initial concepts of
soft rings. F. Feng et al. [5] defined soft semirings and several related notions to
establish a connection between soft sets and semirings. M. Shabir et al. [26] studied
soft ideals over a semigroup. C. Gunduz and S. Bayramov [0, 7] introduced fuzzy
soft modules and intuitionistic fuzzy soft modules and investigated some important
properties of these modules. T. Y. Ozturk and S. Bayramov [23] defined chain com-
plexes of soft modules and soft homology modules of them. T.Y. Ozturk et al. [24]
introduced the concept of inverse and direct systems in the category of soft modules.

The idea of soft topological spaces was first given by Shabir and Naz [27] and
theoretical studies of soft topological spaces were studied in [29, 25, 4, 8, 20]. In
these studies, the concept of a soft point is expressed using different approaches. In
the present study, we use the concept of a soft point as given in [3].



Cigdem Gunduz Aras et al./Ann. Fuzzy Math. Inform. 13 (2017), No. 5, 629-640

The concept of ideals in topological spaces was treated in the classic text by
Vaidyanathaswamy [28], Kuratowski [17]. Jankovic and Hamlett [9] investigated
further properties of ideal spaces. M. N. Mukherjee et al. [22] studied the concept
of ideal extension and showed that under certain condition imposed on the ideals
involved, the ideal extension space turns out to be the compactification of a given
space. A.Kandil et al [12] introduced the notion of soft ideal in soft set theory and
examined some properties of soft ideals. Later many studies of soft ideal spaces were
investigated in [10, 11, 13, 14, 15, 10].

In the present study, the notions of fg soft free ideal and soft ¢— ideal are intro-
duced. Also, soft ideal extension of a given soft topological spaces is investigated
via the concept of soft ideals.

2. PRELIMINARIES

Definition 2.1 ([21]). Let X be an initial universe set and E be a set of parameters.
Let P(X) denotes the power set of X and A C E. A pair (F, A) is called a soft set
over X, where F' is a mapping given by F' : A — P(X).

The family of all these soft sets is denoted by SS (X), .

Definition 2.2 ([18]). For two soft sets (F, A) and (G, B) over X, (F, A) is called
soft subset of (G, B), if

(i) A C B,

(ii) Ve € A, F(e) and G(e) are identical approximations.

This relationship is denoted by (F, A)C(G, B).

Definition 2.3 ([18]). The soft intersection of two soft sets (F, A) and (G, B) over
X is the soft set (H,C), where C = AN B and Ve € C, H(e) = F(e) N G(e).
This is denoted by (F, A)N(G, B) = (H,C).

Definition 2.4 ([18]). The soft union of two soft sets (F, A) and (G, B) over X is
the soft set, where C = AU B and Ve € C,

F(e), ifeec A— B,
H(e) =< Gle), ifee B—A,
F(e)UGl(e) ifee ANB.

This relationship is denoted by (F, A)U(G, B) = (H,C).

Definition 2.5 ([18]). A soft set (F, A) over X is said to be a null soft set, denoted
by @, if for all e € A, F(e) = &(NULL set).

Definition 2.6 ([18]). A soft set (F, A) over X is said to be an absolute soft set,
denoted by X, if for all e € A, F(e) = X.
Definition 2.7 ([3]). Let (F, E) be a soft set over X. The soft set (F, E) is called

a soft point, denoted by ., if for the element e € E, F(e) = {z} and F(e') = & for
all ¢’ € E — {e}.

Definition 2.8 ([3]). Let (F, E) be a soft set over X and = € X. We say that .
belongs to (F, E), denoted by z.€(F, E), if z € F (e), for the element e € E.
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Definition 2.9 ([3]). Two soft points z, and y., over a common universe X, we say
that the soft points are different points, if z # y or e # ¢’.

Definition 2.10 ([27]). Let 7 be the collection of soft set over X. Then 7 is said to
be a soft topology on X, if it satisfies the following axioms:

(i) @, X belong to T,

(ii) the union of any number of soft sets in 7 belongs to T,

(iii)) the intersection of any two soft sets in T belongs to 7.

The triplet (X, 7, E) is called a soft topological space over X.

Definition 2.11 ([27]). Let (X, 7, E) be a soft topological space over X. Then the
members of 7 are said to be soft open sets in X.

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

Definition 2.12 ([27]). Let (X, 7, E) be a soft topological space over X and (F, E)
be a soft set over X. Then the soft closure of (F, E), denoted by (F,E), is the
intersection of all soft closed super sets of (F, E).

Clearly (F, E) is the smallest soft closed set over X which contains (F, E).

Definition 2.13. [3] Let (X, 7, E) be a soft topological space over X and x. # ye. If
there exists soft open set (F, E) such that x.€ (F, E) and y.,¢ (F, E) , then (X, 7, F)
is called a soft To—sapce.

In this paper, ¢ : SS(X)p — SS(X)g given by ¢((F,E)) = (F,E) is a soft
closure operator on SS (X)p, for any (F,E) € SS(X)g. In general, we denote a
soft topological space by (X, ¢, F), where ¢ is the soft closure operator inducing the
soft topology of the soft topological space.

Definition 2.14 ([12]). Let I be a non-null collection of soft sets over a universe X
with the same set of parameters E. Then I C SS(X) is called a soft ideal on X
if
(i) (F,E) € I and (G, E) € I implies (F, E)J (G, E) € I,
(ii) (F,E) € I and (G, E)C(F, E) implies (G, E) € I.
Example 2.15 ([12]). Let X be a universe set and E be a parameters set. The
following families are soft ideal over X with the same set of parameters E:
(1) I=88(X), ={(F,E): (F,E) is a soft set},
(2) T={a},
(3) I={(F,E) € SS(X)g: (F,E) is a finite sub soft set of X} .
Theorem 2.16 ([12]). Let I be a soft ideal over a universe X. Then the collection
L={F():(FE)eT}
defines an ideal on X, for each e € E.
Remark 2.17 ([12]). The converse of the Theorem 2.16 is not true in general.
Example 2.18 ([12]). Let X = {hy,ha,h3}, E = {e1,e2} and let
I1={%,(F,E),(Fy,E),(Fs5,E)}, where (F1,E), (F3, E) and (F3, E) are soft sets
over X defined as follows:
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Fi(e) = {m}, Fi(e2) = {h},
Fy(er) = {h1, hs}, Fy(es) = {ha},
Fs5(e1) = {hs}, Fs(e2) = {h1, ha}.
Then
I, = {2, {l} {hs}, {h1, ha}}
and

er ={2, {hm}, {ha}, {h1,h2}}
are ideals on X. But, I is not soft ideal on X. Indeed, (Fy, E) U (Fy, E) = (G, E) ¢ 1.

3. SOFT IDEAL EXTENSION

Lemma 3.1. Let (X,¢, E) be a soft topological space and x.€SS (X)y. Then
I (we) = {(F ) € S5 (X) s w2 ((F, E)) }
is a soft ideal on SS (X)) .

Proof. Let (F,E), (G,é’) € 5SS (X)g and (G,E)~§ (F,E).If (F,E) € I+ (x.) , then
zetc((FLE)). Thus z.¢c((G, E)). So (G, E) € Iz (z.) . B

Now, let (F,E), (G, E) € Iz (xc). Then z.¢c((F, E)) and z.¢c ((G, E)) , respec-
tively. Thus z.¢¢((F, E))U ¢((G,E)). So z.¢¢ ((F, E)U(G, E)) . This means that
(F,E)U(G, E) € Iz (z.) . Hence Iz (x.) is a soft ideal on S (X),, . O

Definition 3.2. The soft ideal I+ (z.) on (X, ¢, E) is called a soft free ideal.

Lemma 3.3. A soft topological space (X,¢, E) is a soft To—space over X if and
only if for any distinct soft points xe, Yer of SS(X) g , ¢(xe) # € (Yer)-

Proof. Let x., yes be distinct two soft points of SS (X ) . Then x # y or e # e/. Since
(X, ¢, E) is a soft To—space, there exists soft open set (F, E) such that z.€ (F, E) and
ye,; (F, E) . Thus (F, E) is a soft neighborhood of x.. Since ye,é (F.E), (F,E)N{ye} =
®. So xe%'cv(ye,) . It follows that ¢ (x.) # € (Yes) -

Conversely, for the soft points z., ye, of SS(X) g, e # Yer and ¢ (x) # € (Yer) -
Let ze,,%E(ye,) , for soft point z.,€595 (X)j . Then, there exists a soft neighborhood
(F,E) of the soft point z., such that (F, E)N{y} = ®. Thus ye,% (F, E). Since
zen€e (ze), (F, E)N{z.} # ®. So z.€ (F, E) . Hence (X, ¢, F) is a soft Tp—space. [J
Example 3.4. Let X = {z',2?}, E = {e1, e2} and let

T = {(I),X, (F1,E), (Fy, E), (Fg,E)} , where

Fi(e1) = {a'}, Fi(e) = {27},
Fy(e1) = @, Fy(e2) = {a'},

F3(e1) = {a'}, Fs(e2) =X.
632
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Then X is a soft topological space and

I: (at,) = {(F.B) € 85 (X) - ol g0 (F.E) | = {{al,}. {a2}}
is a soft free ideal.

Proposition 3.5. A soft space (X,¢, E) is a soft To—space if and only if for any
two different soft points xe, ye, of SS(X) g, Iz (xe) # Iz (Yer) -

Proof. Let z., ye, be two different soft points in a soft To—space (X, ¢, F) . Suppose
that 2.¢¢ ({ye/}) - Then {y.,} € Iz (x) but {ye/} €1z (yer) . Thus Iz (ze) # Iz (Yer) -

Conversely, let z., y., be two different soft points in X. Then Iz (z.) # Iz (yes) -
Now, let (F,E) € SS(X)g such that (F,E) € Iz (xz.). Then (F,E) ¢ Iz (yer). It

follows that x.¢¢((F,E)) and ye,€c¢((F,E)). Thus z.€ SS(X)g\ ¢((F,E)) but
Yer® SS(X)p\ ¢((F,E)). So (X,¢, E) is a soft Ty—space. O

Definition 3.6. A soft ideal I on a soft topological space (X, ¢, E) is called a soft
¢— ideal, if for all (F,E) € SS(X)p, (F,E)e I =¢c((F,E)) .
Proposition 3.7. FEvery soft free ideal is also a soft ¢— ideal.

Proof. Let Iz (z.) be any soft free ideal on (X, ¢, E). Suppose that (F, E) € S5 (X)g
is such that (F, E) € Iz (z.) . Then x.¢¢ ((F, E)) . Thus z.¢¢ (¢ ((F, E))) = ¢ ((F, E)).
So ¢((F,E)) € Iz (x.) . Hence Iz (z.) is a soft ¢— ideal. O

Let (X,¢, E) and (Y, k, E) be two soft topological spaces, where k is a soft
closure operator on SS (YY), (¥,1g) is a soft homeomorphism of (X,¢, E) onto a
soft subspace of (Y, E, E) such that

k((¥,15) (X, E))) = (Y, E).

Then (Y, k, E) is called a soft extension of (X, ¢, E) and denoted by

e=(.10), (VB E)).
Let
€1= ((1#1,113) 7 (Y1,k~1,E>>
and
€2 = ((1/)2, 1g), (Yz,kNQ,E))
be two soft extensions of a soft topological spaces (X, ¢, E) .

Definition 3.8. The soft extensions €1 and e are said to be soft topologically equiv-
alent, if there exists a soft homeomorphism (h, 1g) of (Yl, k1, E) onto (Yg, ko, B

with (h,1g)o (¢1,1g5) = (¥2,1E).
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Definition 3.9. Let ¢ = ((1/1, 1g), (Y, E, E)) be a soft extension of a soft space

(X, E). Then the soft strength S (ye,) of an arbitrary soft point y. of S Y)g
on (X,¢, E) is defined by

SWes) = {(F.E)€SS(X)p: pedh (. 15) (F.E))
= {(FB) eSS (X)p: (0,10) (P B)) € Iy (u) } -
Remark 3.10. S (y.,¢) is a soft ¢—ideal on (X, ¢, E).

Proposition 3.11. Let e = ((1/1, 1g), (Y, E, E)) be a soft extension of a soft space
(X,¢,E). Then for all z.€SS (X)), S((,15) (ze) ) = Ix (z.) .
Proof.

g((d)v 1E) (l‘e) 75)

{(F.B) € $5(X): (¥, 15) (z) € (4, 1) (F, E))) }
{(F.E) € 58 (X): (¥, 1s) (w.)
#E (6, 18) (B, EN) A (6,12 (X, B)) }

= {(FB) €85 (X): (4,1p) (x) £ (¥, 1p) @ ((F, ) }

(
{(F.B) € $5(X)p: wde(F.E))} = I ()
is obtained. O

Theorem 3.12. Two soft equivalent extensions of a soft topological space have iden-
tical soft strength systems.

Proof. Let 1 = ((whlE), (Yl,la,E)) and g9 = ((7/’2,115) , <Y2,1<:~2,E>) be two
soft equivalent extensions of a soft topological space (X,¢, E). From Definition
3.8, we have a soft homeomorphism (h,1g) of <Y1,I<71,E) onto (}6,];27E) such
that (h,1g)o (¢1,1g) = (¥2,1r). Now, we want to show that for all soft point
Ye € (th;?vl,E) ;

S (yese1) = S ((h, 15) (ye) s 2)
is satisfied. Indeed,
(F.E) € S(yee) e yedh (¥, 15) (F, E)))
& (h1p) () € (h1p) (B (01, 16) (F. E)))
Since
(h 1) (B (@1, 18) (B B))) = K (b, 1) (1, 15) ((F, E))
= Fa((n,1p) (F E)),

(F7E)E§((h?1E) (ye)7€2)-~ Il
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Now, by a compactification (aX,E) of a soft local compact Hausdorff space
(X, E), we mean a soft extension ((oz,lE), (Y,%, E)) Here, (Y, E) = (aX,E)

is a soft compact space

(Oé,lE) : (X,E

= (a(X), E)

is a soft homeomorphism and k(a(X),E)=(Y,E).
Particularly, we denote k ((G, E)) = (G, E), where (G,E) € SS (Y )

Theorem 3.13. The soft strengths of different soft points of any soft compactifica-
tion (aX, E) of a soft local Hausdorff space (X,¢, E) are different.

Proof. Let yél, y§2 be two different soft points of (X, E). Then there are disjoint

soft open sets (G,FE) and (H, F) in (X, E) an (G E) €(H,E). It is clear
that y2,¢(G, E) N (« (X)), E). We take (F, ) ( 1)~ ((G, E)). Thus

_ (o, 1p) (F.E)) = (G, E)N(a(X), E).
So y§2§é(a~,1E) ((F,E)). Hence (F,FE) € S (ye , (X, E)) Since y‘31 (o, 1) (F, E)),
(F,E) ¢ S (y!,,(aX,E)) . This means that S (v, (aX,E)) # S (v2,,(aX,E)). O

Theorem 3.14. Let (aX,E) and (vX, E) be two soft compactifications of a soft
local compact Hausdorff space (X, ¢, E) with identical soft strength systems. Then
(aX, E) and (vX, E) are soft topologically equivalent.

Proof. We have
{8 (e (X, ) : 4eBSS (V) | = {8 (20, (0. B) : 2E85 (vX) .

Then Theorem 3.13 shows that none of the soft elements in either soft set is repeated
Thus, for all soft point y.€ (aX, E) , we can associate a unique soft point z.€ (yX, E)
such that S (ye, (aX, E)) = S (ze, (X, E)) . So we can define a soft mapping

(fi1p) : (aX, E) = (vX, E)

by (f,1E) (ye) = ze. It is clear that (f,1g) is a soft bijective mapping of (aX, E)
onto (vX, E) and for each soft point y.€ (X, E),

(3.1) S (ye, (aX, E)) = 5 ((f: 18) (¥e) , 4 X, E)).
Moreover, for each soft point z.€5S (X)),
S (e, 18) (ze) , (X, E)) = S ((f,18) o (@, 18) (ze) , (7 X, E)).
This means that
S((f,1g) o (@, 18) (ze) , (vX, E)) = Iz (x.) .
Since S ((7,1p) (we) , (VX, B)) = Iz (z),
S((£:18) (e, 1B) (z)) , (vX, E)) = S (v, 18) (x.) , (7 X, E)).

It follows that (f,1g) (o, 1g) (zc)) = (7,1E) (z.), for each z.€SS(X), . Hence

(f;1g)e (@ 1p) = (v,18).-
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Now we need only to show that (f,1g) is a soft homeomorphism of (X, E)
onto (yX,E). It is seen that from (3.1), we have for any (F,E) € SS(X)g,

ved (o, 15) ((FLE)). Then (£,15) (3.) €07, 1) ((F. E)). Thus
(£:18) (0, 10) (L E))) = (7. 1s) (F. E)).

So
{(@1Te) (FE)) : (F.E) € 58 (X) s}
and
{61 (FB): (F.B) € S5 (X))
constitute soft closed bases for the soft compact spaces (aX, E) and (yX, E), re-
spectively. Hence (f,1g) is a soft homeomerphism of (o X, E) and (vX, E). O

Definition 3.15. A soft extension ¢ = ((1/), 1g), (Y, E, E)) of a soft topological
space (X, ¢, F) is said to be a soft ideal extension, if
(i) any two distinct soft points of SS (V) have different soft strengths,

(ii) {7% (¥, 1g)((F,E)) : (F,E)e SS (X)E} is a soft base for the soft closed sets
in (Y, i, E) .
Remark 3.16. A soft topological space (X, ¢, E') which admits a soft ideal extension
€= ((w, 1g), (Y, E, E)) is necessarily soft Ty—space.

Proof. Indeed, for any soft points z}, 22€5S (X),, if Iz (z}) = Iz (¢2) , from Propo-

sition 3.11, then §((1/), 1g) (z!),e) = g((w7 1g) (22),¢). Thus (¢,1g) (z}) =
(1,1g) (#2) . From the Proposition 3.5, (X, ¢, E) is a soft Ty—space. O

Corollary 3.17. Let (X,¢, E) be a soft To—space and € = ((1/), 1g), (Y, E, E)) be

any soft ideal extension of (X,¢, E). Then the soft ideal extension is also a soft
To—space.

Proof. For arbitrary y!, y2€SS (Y), let I (y!) = I; (y2) . Then

S(uhe) = {(FB) eSS (X, ylek (. 16) (F.B))}
(e
(2

N}
= S(ye).

This means that y! = y2. From the Proposition 3.5, (Y, %, E) is a soft Ty—space. O

)
(F,E) € S5 (X)p : (¥, 1) (F, E)) € I
) FE)

)

{ )
{(F.E) € 55(X) 5 (6,18) (R,
{

j
)}

A

) e

(F.E) € S5 (X)p : y2¢k (4,15) (F, E)
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Theorem 3.18. Let (X, ¢, E) be a soft To—space and € = ((1/1, 1g), (Y, E, E)) be a

soft ideal extension of (X,¢, E). Then ¢ is equivalent to e* = ((9, 1g), (X*, c?, E))
of (X,¢, E), where (X*, E) is a suitable collection of soft c—ideals on (X, ¢, E) con-
taining all the soft free ideals on SS (X) 5

Proof. Let (X*,FE) = {g(ye,e) Y. €SS (Y)E} be a collection of the strength sys-

tem of e on (X, ¢, E) . It is clear that (X*, E) is a soft set of soft c—ideals on (X, ¢, E)
containing every soft free ideal on the same. We first give a soft closure operator on
(X*, E), together with a soft mapping

(Q1g): (X,&E) — (X*,J,E)

by the formula (,1g) (z¢) = Iz (z.), .€5S (X)g . From the Proposition 3.5, we
obtain that (£2,1g) is a soft one to one mapping. For any (F, E) € SS (X)), we get
a set

(F,E) = {Te SS(X*), : (F,E) ¢ f} .
Firstly, we prove that
B={(F,E)°: (F,E) € SS(X)z}

is a soft base for the soft closed sets with respect to some soft topology on (X*, F).
It is clear that ®¢ = .
Now, let (F, E)“, (G, E)° € B. Then

(F,E)U(G,E)]° = {fe SS(X*),: (F,E)U(G, E) ¢ f}
- {fe SS(X*)y: (F,E)¢1or (G, E)¢ f}

- {jfe SS(X*),: (F,E) ¢ T} 0 {? €SS (X", (G B) ¢ f}
= (F,E)°U(G,E)°.
Thus, (F,E)°U (G, E)° € B.
Let d be the soft closure operator that associated with this soft topology on

(X*,E) . Then for all €SS (X*) , , d (&) is the intersection of all soft closed subsets
of (X*,d*, FE) containing

d(@) =N {(F,E)°: € (F,E)° and (F,E) € SS(X),}.

Now we first examine that some of the relations involving d and (Q,1g) : (X, ¢, E) —
(X*,J,E) .

(i) For all (F, E) € SS(X), (2, 1p) (€((F, E))) = (F, E)*N(Q, 1g) (X, E)).

Indeed, #.E¢((F, E)) = (F,E) ¢ Iz (z.) = (2, 15) (z) € (F, E)" N (2, 18) (X, E))).

(i) For all (F, E) € S5 (X ) (1) (F,E))C (F,E)°. B

Indeed, (0 1) (£ £)) € (9, 1) @ ((F.9) - From ). (2 1) (. E)) E (B
is obtained.

(iii) For all (F,E) € SS(X)g, d ((1p) ((F,E))) = (F,E)°.
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We consider of (i), it is sufficient to show that whenever (Q,1z)((F,E))C
(G, E)®, for some soft set (G, E) € SS(X), then (F,E)°C (G, E)°.
Suppose (2, 1) ((F, E)) C (G, E)° for some soft set (G, E) € SS (X), . Then
z.€ (F,E) = (U,1g) (z.) € (G, E)*
= Iz (z.) € (G, B)°
= (G,F) ¢ I (x.)
= z.€c((G,E)).
Thus (F,E)C ¢((G, E)).
Now we prove that the following cases:
Case (a): (F,E)C(G,E) = (F,E)°C(G,E)°. Indeed,

Te(FE)= (F,E)¢ 1= (G,E) ¢f:>}e (G,E)°.
Case (b): For all (G,E) € SS(X)g, (¢((G,E)))" = (G,E)°. In fact,
Te(@((GE) (G E) ¢l

Since I is a soft c—ideal, (G, E) ¢ I. Then I € (G, E)°. Thus (¢((G, E)))° = (G, E)".
Now,

(F,BE)Ce((G,E) = (F,E)" C(¢((G, E)))" = (G, E)".
So (F,E)°C d ((,1g) (F, E))) and (iii) follows from the definition of d . From (i)
and (iii), we have

(2 1p) (€((F.E))) = d((2.1p) (F. E)) N (2, 1p) (X, E))

and

d((21p) (X, E))) = (X, E)°.
Also, we have (X, F)“ = (X*, E) . Indeed,

(X,E)° = {Te (X*,E): (X,E) ¢ I}

It is clear that (X, E)°C (X* E) .

Conversely, S (ye,) € (X*, E) and for each y.€5S5 (Y), where

S(ee) = {(G.B) € S8 (X)  : 9o (0, 16) (FLE))) |

Then we have (X, E) ¢ S (ye,¢). Thus, S (ye,e) € (X, E)°. So (X, E)° = (X*,E).
It is seen that (X*, d, E) is an soft extension of (X,¢, E).

Now, we define a soft mapping

(f,1p) : (YEE) - (X*,J,E)

by the formula (f,1g) (ye) = S (Ye. ). Then for all z.€SS (X),

F(f,1p) (¢, 10) (2:) = S (4, 1p) (2e)  €) = Iz () = (2, 15) () -
Thus (f,1g) o (¥, 1g) = (2, 1g). Now, (F,E) € SS(X), . For any y.€SS (Y),,

Y€k (1, 15) (F, E))) & (%3198) ¢ S (yese) = (£,1p) (¥e) .
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i.e.,

(f,15) (ye) € (F, E)°. So, the soft bijective mapping

(f,15) : (YZ:E) - (X*,E,E)

installs a one to one correspondence between the soft closed sets of two spaces. Hence
(f,1g) is a soft homeomorphism of (Y, k, E) onto (X*, d, E) . Therefore the proof
is completed. O

4. CONCLUSIONS

One of the most important theories of topology is ideal topological spaces. This
theory is important in sub-branches of mathematics. Here, we defined and explored

the notions of I-soft free ideal and soft c— ideal. We also investigated soft ideal
extension of a given soft topological space.
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