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Abstract: In this paper the concept of soft fuzzy filter on X, soft fuzzy prime filter on X, soft fuzzy

ultrafilter on X, soft fuzzy minimal prime filter collections are introduced. The concept of soft fuzzy limit
space (X, lt;) and the related properties are discussed. The functor ¢ from the collection of soft fuzzy filters
F(X) to the collection of filters on X and the functor w defined from the collection of filters on X to the soft
fuzzy filters §(X) are defined and some of their properties are discussed. Soft fuzzy limit space (X*,lt,+)
defined from the existing soft fuzzy limit space (X,[t,). Also the process of compactification of soft fuzzy
space (X*,It,~) is established.
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1 Introduction:

Zadeh introduced the fundamental concepts of fuzzy sets in his classical paper [7]. Fuzzy sets have appli-
cations in many fields such as information [4] and control [5]. In mathematics, topology provided the most
natural framework for the concepts of fuzzy sets to flourish. Chang [2] introduced and developed the concept
of fuzzy topological spaces. The concept of soft fuzzy topological space is introduced by Ismail U.Tiryaki
[6]. Gunther Jager [3] discussed the Richardson compactification for fuzzy convergence spaces.

In this paper soft fuzzy filter § on X, soft fuzzy prime filter, soft fuzzy minimal prime filter collection
P (F) are introduced and studied. Some of their properties are discussed. Soft fuzzy limit space (X, It;)
is introduced. Soft fuzzy limit space (X*,[t.+) is defined from the existing soft fuzzy limit space (X, It,)
has been established. Also the process of compactification of soft fuzzy limit space (X*,lt,+) has been
established.

2 Preliminaries:

Definition: 2.1. [1/A filter on a set X is a set F of subsets of X which has the following properties:

(i) Every subset of X which contains a set of F belongs to F.
(ii) Every finite intersection of sets of F belongs to F.

(iii) The empty set is not in F.



It follows from (i) and (ii) that every finite intersection of sets of F is non empty.

Definition: 2.2. [1/An ultrafilter on a set X is a filter U such that there is no filter on X which is strictly
finer than U (in other words, a maximal element in the ordered set of all filters on X).

Definition: 2.3. [2/A fuzzy subset in X is a function with domain X and value in I, that is, an element of
Ix.

Definition: 2.4. [6/Let X be a set, u be a fuzzy subset of X and M C X. Then, the pair (u, M) will be
called a soft fuzzy subset of X. The set of all soft fuzzy subsets of X will be denoted by SF(X).
Definition: 2.5. [6/Let X be a non-empty set and the soft fuzzy sets A and B be in the form,

A= {(u,M)/u(x) € ¥,V € X, M C X}

B={(\N)/Xz)eIX Vze X NCX}
Then,

AMz),Ve e X, M CN.
AMz),Vee X,M =N.
zeX, X | M.
Az),Yz € X, MNN.
Az),Ve e X, MUN.

(1) AC B & plx) <
(2) A= B & plz) =
(3) A& 1—p(x),v
(4) AN B < p(z) A
(5) AUB < p(z) Vv

fi

Definition: 2.6. [6]

(07¢): {(/\’N)/)‘ =0,N = (b}
(1, X)={(\,N)/A=1,N =X}

Proposition: 2.1. [6]If (1, M;) € SF(X), j € J, then the family {(u;, M;)|j € J} has a meet, that is the
greatest lower bound, in (SF(X),C), denoted by

Mjer (g, My) = (Njespy, NjesM;)

where
(Njeams)(@) = Njespj(z) for all z € X.

Proposition: 2.2. [6]If (u;, M;)je; € SF(X), then the family {(u;, M;)|j € J} has a join, that is least
upper bound, in (SF(X),C), denoted by

Ujes (g, My) = (Vjesps, Ujes M;)

where
(Vieau;) (x) = Viespi(x) for all z € X.

Definition: 2.7. [6/For (u, M) € SF(X) the soft fuzzy set (4, M) = (1—p, X\ M) is called the complement
of (i, M).

Definition: 2.8. [6/Let z € X and S € I define z,: X — I by,

24 (2) = {s, if z=x

0, otherwise

Then the soft fuzzy set (x5, {x}) is called the point of SF(X) with base  and value s.
Definition: 2.9. [6/The soft fuzzy point (z,,{z}) C (u, M) is denoted by (z,, {z}) € (u, M).



3 Soft fuzzy filter on X
Definition: 3.1. A collection § C SF(X) is called a soft fuzzy filter on X iff
()TEA=0o0r N == (A\N) 5 £ (0,0).
(i) T (A, V), (1, M) € § = (A, N) 11 (1, M) € 3.
(iti) If (1, X) 3 (0, M) I (A N) €F = (u, M) € F
Definition: 3.2. A collection B C SF(X) is called soft fuzzy filter basis on X iff
() AX=00or N=¢= (\,N)&B+#(0,0).
(ii) If (/\1,N1), (/\Q,NQ) eB= 3()\3,N3) eB> ()\3,N3) C ()\1,]\71) 1 ()\Q,Ng).
Definition: 3.3. A soft fuzzy filter § on X is called a soft fuzzy prime filter on X iff (A1, N1)U (Mg, N3) € F
—— ——
with (A1, N1) or (A2, N2) is non empty such that (A, N1) € §F or (A2, No) € .

—~ =
Notation: 3.1. (A\,N)={z: A(z) >0 and z € N}.
Definition: 3.4. Let X be a non void set and o € (0,1], (al,},{z}) represents the soft fuzzy point
(o, {z}) where o € (0, 1].
((algay, {z})) = {(\, N) € SF(X) : (1, X) T (A, N) I (za, {z})}
is the soft fuzzy point filters on X.

The set §(X) = {F : § is a soft fuzzy filter on X} is ordered by inclusion. That is § C &. For § € §F(X)
the set P(F) = {& € F(X) : & D F, B is a soft fuzzy prime filter on X} is inductive and by zorn’s lemma
there exists a minimal element in JB(F). The set of all minimal elements in P(F) is denoted by P (F)

Proposition: 3.1. The set P(F) is inductive in the sense that every decreasing chain of soft fuzzy filters
on X in P(F) has a lower bound.

Definition: 3.5. For a soft fuzzy filter § on X we have C(§) = (A nvyeg Veex M@)1x, N vyez N) is
the characteristic value of § on X.

The connection between soft fuzzy filters on X (F(X)) and filters on X (F (X)) is established by the
mappings
) 8(X) = F(X)
F—=uF) ={(\,N)o: (\,N) € §}

where (A, N)o ={z: AM(z) >0 or z € N} and
[P0 50
FrewF)= {15} feFax
Proposition: 3.2. Let § be a soft fuzzy filter on X and F be a filter on X. The following hold
(i) (w(F)) = F
(ii) w(u(@) EF
(iii) § is a soft fuzzy prime filter iff +(F) is an ultrafilter.
(iv) F is an ultrafilter iff w(F') is a soft fuzzy prime filter.



Proof. Proof is clear O

Definition: 3.6. A filter F on X and a soft fuzzy filter § on X are said to be compatible iff for all f € F
and (u, M) € §, we have (u, M) M (1y, f) # (0,¢). That is

(F.8) = {(w, M) (A5, f) | (1, M) €5, f € Fl),x)
is a soft fuzzy filter on X.

Proposition: 3.3. Let U is an ultrafilter on X and § is a soft fuzzy filter on X. Then U and § are
compatible, if U D «(F).

Proposition: 3.4. Let § be a soft fuzzy filter on X. Then
B (F) = {wU)UF U 2 u(F),U is ultrafilter}.

4  Soft fuzzy limit space and Soft fuzzy limit compact space

Definition: 4.1. Let X be a non void set together with a mapping 7 : X — 2F(X)

axioms

, ¢ — 7(x) satisfying the

(i) (x) e 7(x), Vo e X
(i) Fer(x), GO F = G e 1(x)
(i) U € 7(z), VU D F ultra = F € 7(z).

Where F(X) is collection of all filters on X. we define S, (F)={x € X : F € 7(x)}.
Definition: 4.2. The pair (X, It,) is called a soft fuzzy limit space iff

(i) For a soft fuzzy prime filter § on X It,(F) = C(F) M (1, (.(5)), S+ (t(F)))-
(ii) V¥ € F(X) : 1t (F) = Noep.(3)lt-(8).
where lt, : §(X) — SF(X), § — It ().

Definition: 4.3. Let (X, It,;) be a soft fuzzy limit space. Then the soft fuzzy lt, closure of (A, N) € SF(X)
is defined by
SFIt; — cl(\,N) = | ] It
FEF(X)
soft fuzzy prime filter

(\,N)€EF
Definition: 4.4. A soft fuzzy set (A\,N) € SF(X) is called SFlt.-closed in the soft fuzzy limit space iff
whenever (A, N) € §, § a soft fuzzy filter on X, then lt.§ = (A, N). (A, N)is SFlt.-closed iff (A, N) O SFlt,-
cl(\, N).

Definition: 4.5. A soft fuzzy set (A, N) is called SFit, — dense in the soft fuzzy limit space (X,It,) iff
SFlt; —cl(A\N) = (1, X).

Definition: 4.6. Let (X,It;) be a soft fuzzy limit space and (A, N) C (1,X). Then (X,lt;) |(x ) is a soft
fuzzy limit space. It; |(x n) is the soft fuzzy limit space induced by It, and the pair (X,It;) |z n) is a soft
fuzzy limit subspace of (X, It,).

Definition: 4.7. A soft fuzzy limit space (X,lt;) is said to be soft fuzzy limit compact iff for every soft
fuzzy prime filter § € F(X) we have It.§ = C(F).



Definition: 4.8. Let (X,lt;) be a non compact soft fuzzy limit space. N(X) = {§ € F(X) soft fuzzy
prime filter : It (F) = C(F)} and define the equivalence relation «~ on F(X) by § « & i ( ) = 1(F). Let
[F]={6ecF(X):&~F}and D(X) ={[F]: T NX)}.
Definition: 4.9. Let X* = X U D(X) and for [6] € D(X) we define the characteristic value C([&]) =
(\/{qe[@] /\(A,N)e&' \/zGX )‘(x)lD(X)7 {[&]}).
Definition: 4.10. Let X and X* be any two non empty sets and the soft fuzzy sets (A, N) € SF(X) and
(u*, M*) € SF(X*). Then

(i) (A, N)TT(p*, M*) = (Mx) A p*(x),Ve e XNX* NN M*).

(i) (N, N)U(p*, M*) = (Mz) V p*(z),Ve € X UX*, N UM*).
Definition: 4.11. For (A, N) C (1, X), (A, N)' = (X, N') is a soft fuzzy set in X* given by N (z) = A(x)
for x € X and N ([®]) =0V[®] € D(X), N' =N and

A= ] @@ n(gep.{©]})
[&]leD(X)
(MN)eF VFe[®]

Therefore (A, N)* = (A, N)'U(A, N)*. By the mapping / : SF(X) — SF(X*) we embed SF(X) in SF(X*).
That is a soft fuzzy set (A, N) € SF(X) as a soft fuzzy set in X*.

5,6.9, ... € §(X) — Soft fuzzy filter on X,
DT, ..o € F(X*) — Soft fuzzy filter on X*.
To a soft fuzzy filter § € F(X) we correspond a soft fuzzy filter F* € F(X*) by §* = {(A\,N)* : (\,N) €
§})(1,x+) and to a soft fuzzy filter & € F(X*) we correspond to a soft fuzzy filter ® € F(X) by & = {(A\,N) C
(L, X): (A\,N)* € D}.
Proposition: 4.1. Let §, & be soft fuzzy prime filters on X, «(F) = ¢(&), (\,N) U (u, M) € F and
(AMN)U (u, M) € . Then (A\,N) € §F and (A\,N) € &) or ((u, M) € § and (u, M) € &).
Proposition: 4.2. For any soft fuzzy subset of X we have

(i) (0,9)" = (0,9).

(if) (1, X)* = (1, X™).

(iif) ((A, N) T (p, M))* = (A, N)* 1T (2, M)*
(iv) (A N) U (p, M))* = (A, N)™ U (p, M)™
(v) (A, N)TI(L, X) = (A, N).

Proposition: 4.3. If ® € F(X*) is a soft fuzzy prime filter then also d is a soft fuzzy prime filter in X.

Proposition: 4.4. Let § € §(X). Then (§) x-) = §.

Proposition: 4.5. Let ® € F(X*). Then ®* C . If furthermore & € F(X) such that &* C & then & C ®.
Proposition: 4.6. Let § € F(X). Then P (F) = {0 : @ € P ((8) 1,x+))}-

Proposition: 4.7. For ® € F(X*) we have that C(®) C C(ff)g(lD(X),D(X)).

Proposition: 4.8. Let & € N(X) and (0,¢) C (alye)n, {[8]}) C C([8]). Then (8) C 1({(alqe)n, {[B]})))-
Proposition: 4.9. Let ®, ¥ € F(X*). Then

) C U= C(P)3CD).

(i) PC VU =& CU.

(i) o(®) = o(T) = o(®) = (D).



9 Soft fuzzy limit space compactification

Let X* be a non void set together with the mapping 7* : X* — 2F(X7) | 2 s 7% () satisfying the axioms
(i) (z) € 7*(x), Vo € X*.
(ii) F € 7(z),G 2 F = G € 7*(x).
(iil) U € 7*(x), VU D F ultra = F € 7*(x).

where F'(X*) is a collection of all filters on X*. We define S;«(F) = {z € X*: F € 7*(x)}.
Now let us define a soft fuzzy limit space on X*. For a soft fuzzy prime filters ® € F(X*) we have

It (@) = (It (9))' (it ()
where (It,-(®)) = (It,®)FC(®) and (It,-®)t = C(®)N(1p(x), D(X)).

Proposition: 5.1. For a soft fuzzy limit non compact space (X, It,;) we have that (X*, It,«) is also a soft
fuzzy limit space.

Proof. (i) To prove the first condition of a soft fuzzy limit space. Let ® is a soft fuzzy prime filter on X*

It (®) = (C(@)Flt-(®))L(C(®)(1p(x), D(X)))
Ip(x), D(X)))

(it (B)L(
OJC(P) M (1. @y S+ (1(@)U(Lp(x), DIX)))
(C(@) 3

(ii) Second condition follows by definition of It .
O

Proposition: 5.2. For a soft fuzzy limit non compact space (X, (t,) the soft fuzzy limit space (X*,lt,+) is
a soft fuzzy limit compact space.

Proof. Let ® € F(X™) be aNSOft fuz~zy prime filter on X*. Then P e F(X) be a soft fuzzy prime filter. From
the hypothesis we have [t;® = C(®). Now
It ® = (It ®) LIt D)
(It ®) = It BTIC(D)
(itr-®) = (C(@) N (L, g S- ((E))IC(@)
(it--@)* = C(2)A(1p(x). D(X))
ltre® = (C(B) 1 (1g ), S+ ((E))IC@®)IC@)(1px), DX)))
Itr«® = C()1(C(P)U(Lp(x), D(X)))
lt;«® = C(®) (By Proposition — 4.7)

Hence (X*,lt,;«) is a soft fuzzy limit compact space. O

Proposition: 5.3. For a soft fuzzy limit non compact space (X, It;) we have lt - | x)= lt,.



Proof. Let § € F(X) be a soft fuzzy prime filter. () x~) is a soft fuzzy prime filter.

Ity

(1,X) 3 — lt‘r* <§>(1’X*)ﬁ<1,X)

P

=1t (F) (1,x 1O ((F) (1,x+))1(1, X)
= 1t,FC((F) (1,x+))1(1, X) (By Propostion — 4.4)
= Zt'r%'

Hence It - |1, x)= lt,. O
Proposition: 5.4. For a soft fuzzy limit non compact space (X,1t;), (1, X) is lt,«-dense in (X*, 1t +).

Proof. Obviously SFlt.- —cl(1,X) E (1, X*). To prove the reverse inclusion

SFltr+ —cl(1,X) = | ] I ((F) (1,x7))
FeF(X)
Soft fuzzy prime filter
(1,X)es
= | ] It ((F) (1.x+))

(&)1, x)EF(XT)
Soft fuzzy prime filter
(L,X™)E(T) 1, x*)

= SFlt;~ —cl(1,X™)
3 (1,X") (By definition of SFlt .+ — cl)

Hence SFit.- —cl(1,X) = (1, X*). O

Proposition: 5.5. For a soft fuzzy limit non compact space (X, (t,) the soft fuzzy limit space (X*,lt,+) is
a compactification. Thus (X*,lt,~) is the compactification of a soft fuzzy limit space (X, It;).

Proof. Proof is obtained from Property - 5.1, 5.2, 5.3 and 5.4. O

Proposition: 5.6. (X*,lt.-) be the compactification of a soft fuzzy limit space (X, t,). we have for each
filter § € F(X) and (F) 1, x+) € F(X*), (Itr=(F) (1, x+))1(L, X) = (It-8)*TI(1, X).
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