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ABSTRACT

In this paper the concepts of soft fuzzy almost P-spaces soft weak fuzzy P-spaces and soft fuzzy P-spaces are
introduced and studied.
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1. INTRODUCTION

Zadeh introduced the concept of fuzzy sets and fuzzy set operations in [9]. Chang in [3] introduced and developed the
concept of fuzzy topological spaces. The concept of P-Spaces in fuzzy setting was introduced by G. Balasubramanian
in [2]. The concept of almost GP-spaces in classical topology was introduced by M.R. Ahmadi Zand [1]. The concept
of almost P-spaces in fuzzy setting was introduced by the authors in [4, 5, 6]. The concept of soft fuzzy topological
space is introduced by 1.U. Tiryaki [7]. In this paper, the concepts of soft fuzzy almost P-spaces and soft fuzzy P-spaces
are introduced and studied.

2. PRELIMINARIES
We introduce some basic notions and results that are used in the sequel.

Definition 2.1: [2] Let (X, T) be a fuzzy topological space. Let 4 be any fuzzy set. Then 4 is said to be fuzzy G set if
A = AiZ; p; where each y; is fuzzy open set. The complement of a fuzzy G4 set is fuzzy F,.

Definition 2.2: [7] Let X be a set, u be a fuzzy subset of X and M € 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).

Proposition 2.3: [7] If (u;, M})je; € SF(X), then the family {(p;, M;)|j € J} has a meet, that is greatest lower bound,
in (SF(X), E, denoted by [];¢;(u;, M;) such that [1;e;(u;, M;) = (u, M) where p(x) = Ajgy (%), Vx, M = Njegy M;.

Definition 2.4: [7] Let X be a non-empty set and the soft fuzzy sets A and B in the form,
A= {(uM)|u(x)el*,vx € X,M € X}
B = {(4, N)|A(x)el*,vx € X,N € X}
Then,
(i) AcBe ux) <A(x),vxeEX,MCN.
(i A=Bs ulx)=A(x),vxeX,M=N.
(iiVA 1 —pux),vxeX, X\ M.
(vVANB & u(x) A A(x),vx € Xand M n N, for all (u, M), (4, N)e SF(X).
(V) AUB & u(x)Vv A(x),vx € Xand M U N, for all (u, M), (4, N)e SF(X).

Definition 2.5: [7]
(0,0) = {(LN)|1=0,N = 9}
(1,X) ={(4,N)|]A=1,N = X}
Corresponding Author: A. Haydar Es*
Department of Mathematics Education,
Baskent University, Baglica, 06490, Ankara, Turkey.

International Journal of Mathematical Archive- 7(5), May — 2016 161


http://www.ijma.info/�

A. Haydar Es* / On Soft Fuzzy Almost P-Spaces / IIMA- 7(5), May-2016.

Definition 2.6: [7] For (u, M) € SF(X) the soft fuzzy set
(u, M) = (1 —pu, X\ M) is called the complement of (g, M).

Definition 2.7: [7] A subset T € SF(X) is called an SF-topology on X if

(i (0,@and (1,X)ET

(i) (M) et,j=12,....n=>[](n,M)eT

(iii) (uj, Mj),j €J = llje(nj, M;) € . The elements of  are called soft fuzzy open, and those of
T = {(u, M)|(u, M)' € T} soft fuzzy closed.

If T is SF-topology on X we call the pair (X, T) SF-topological space (in short SFTS).

Definition 2.8: [7] The closure of a soft fuzzy set (u, M) will be denoted by (i, M). It is given by
(M) =n{(y,N)|(w,M) € (v,N),(y,N) e T'}.

Likewise the interior is given by
(M) =u{(y,N)I(y,N) €7,(¥,N) E (u, M)}.

Note:  (u, M) = cl(u, M) and (u, M)° = int(u, M).

Definition 2.9: [8] Let (X, T)be a soft fuzzy topological space. Let (4, N) be a soft fuzzy set in (X, 7). Then
(i) (4, N) is said to be soft fuzzy regular open if (4, N) = int(cl(4,N)).
(i) (4, N) is said to be soft fuzzy regular closed if (4, N) = cl(int(4,N)).

Definition 2.10: [5] A fuzzy topological space (X, t) is called a fuzzy P-space if countable intersection of fuzzy open
sets in (X, T) is fuzzy open. That is, every non-zero fuzzy G set in (X, T), is fuzzy open in (X, 7).

Definition 2.11: [5] A fuzzy topological space (X, ) is called a fuzzy almost P-space if for every non-zero fuzzy G
set in (X, ), int(A) = 0in (X, 7).

Definition 2.12: [5] A fuzzy topological space (X, ) is called a weak fuzzy P-space if the countable intersection fuzzy
regular open sets in (X, T)is a fuzzy regular open set in (X, 7).

3. ON SOFT FUZZY ALMOST P-SPACES

Definition 3.1: A soft fuzzy topological space (X, t) is called a soft fuzzy P-space if countable intersection of soft
fuzzy open sets in (X, T) is soft fuzzy open. That is, every non-zero soft fuzzy G set in (X, T) is soft fuzzy open in
X, 7).

Definition 3.2: A soft fuzzy topological space (X, ) is called a soft fuzzy almost P-space if for every non-zero soft
fuzzy Gg set (4, M) in (X, T), int(4, M) # (0,0)in (X, 7).

Itis clear that in soft fuzzy topological spaces, we have the following implication:
Soft fuzzy P-space = Soft fuzzy almost P-space.

Proposition 3.3: If the soft fuzzy topological space (X, T) is a soft P-space, then
int(N2y (g, M) =ni2,y (ug, My),
where  (u;, M;)’s are non-zero soft fuzzy open sets in (X, 7).

Proof: Let (u;, M;)’s be non-zero soft fuzzy open sets in a soft fuzzy P-space (X, 7). Then (i, M) =n;2,; (u;, M;) is a
soft fuzzy G4 set in (X, 7). Since (X, 7) is a soft fuzzy P-space, the soft fuzzy G set (u, M) is soft fuzzy open in (X, 7).

Hence, we have int(u, M) = (u, M). This implies that
int(NZy (U, My)) =Ny (g, My) =N;2, int(uy, M;), and hence
int(NZy (U, M) =NZy (my, My),

where  (u;, M;)’s are non-zero soft fuzzy open sets in (X, 7).

Proposition 3.4: If (4;, M;)’s are soft fuzzy regular closed sets in a soft fuzzy P-space (X, T), then
cl(UZ, (A4, M) =uy (4;, My).

Proof: Let (4;, M;)’s be soft fuzzy regular closed sets in a soft fuzzy P-space (X, ). Then (4;, M;)’s are soft fuzzy
closed sets in (X,t), which implies that (1,X)— (4;; M;) ’s are soft fuzzy open sets in (X,7). Then
Nz, [(1,X) — (4;, M;)] is a non-zero soft fuzzy G4 setin (X, 7).
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Hence int(NZ, [(1,X) — (A4, M) =N, [(1L,X) — (4, M))].
Therefore (1, X) — cl(UZ2, (4, M) = (1,X) —UZ, (4;, M;). Hence
we have cl(UZ2, (4, M) =U2, (4, M)).

Definition 3.5: A soft fuzzy set (4, M) in a soft fuzzy topological space (X, 7)is called a soft fuzzy nowhere dense if
there exists no non-zero soft fuzzy open set (u, N) in (X, T)such that (u, N) E cl(4, M).

That is, int(cl(4, M)) = (0, ®).

Definition 3.6: A soft fuzzy set (4, M) in a soft fuzzy topological space (X, 7)is called a soft fuzzy dense if there exists
no soft fuzzy closed set (i, N) in (X, T)such that (4, M) = (g, N) = (1,X). Thatis, cl(4, M) = (1,X).

Definition 3.7: A soft fuzzy topological space (X, T)is called a soft fuzzy submaximal space if for each soft fuzzy set
(4, M)in (X, T)such that cl(4, M) = (1,X), then (4, M) in (X, 7).

Proposition 3.8: If each soft fuzzy G set is a soft fuzzy dense set in a soft fuzzy submaximal space (X, ), then
(X, 7)is a soft fuzzy P-space.

Proof: Let (4, M) be a soft fuzzy G4 set is in a soft fuzzy submaximal space (X, t). By hypothesis, (4, M) is a soft
fuzzy dense set in (X, T). Then (4, M) is a soft fuzzy open set in (X, ). That is, every soft fuzzy G set in (X, T) is a
soft fuzzy open set in (X, 7). Hence (X, 7) is a soft fuzzy P-space.

Proposition 3.9: If cl(int(ﬂ, M)) = (1,X), for each soft fuzzy G4 set (4, M) in a soft fuzzy submaximal space (X, ),
then (X, T) is a soft fuzzy P-space.

Proof: Let (4, M) be a soft fuzzy F, set in a soft fuzzy submaximal space (X, 7). Then (4, M)  is a soft fuzzy G4 set in
(X, ). By hypothesis,
cl(int(4, M)") = (1,X). Then (1,X) — cl(int(4, M)") = (0, D).

This implies that (1, X) — [(1,X) — int(cl(4, M)] = (0, ©).

That is, int(cl(4,M)) = (0, @) and hence (4, M) is a soft fuzzy nowhere dense set in (X, 7). Thus the soft fuzzy F,
set (4, M) is a soft fuzzy nowhere dense set in a soft fuzzy submaximal space (X, t). Since each soft fuzzy F, set is a
soft fuzzy nowhere dense set in a soft fuzzy submaximal space (X, T), then (X, T) is a soft fuzzy P-space.

Definition 3.10: A soft fuzzy topological space (X, T) is called a soft fuzzy weak P-space if the countable intersection
of soft fuzzy regular open sets in (X, 7) is a soft fuzzy regular open sets in (X, ). That is, [[;2=1(4;, M;) is a soft fuzzy
regular open in (X,t), where (4;, M;)’s are soft fuzzy regular open sets in (X,T). It is clear that in soft fuzzy
topological spaces, we have the following implication:

Soft fuzzy P-space = Soft fuzzy weak P-space.

Proposition 3.11: A soft fuzzy topological space (X, T) is a soft fuzzy weak P-space iff [[;2,(4;, M;), where (4;, M;)’s
are soft fuzzy regular closed sets in (X, T) is a soft fuzzy regular closed in (X, 7).

Proof: Let (X, T) be a soft fuzzy weak P-space. Then int(cl(H;?‘;l(/li, Mi))) = [121(4;, M;), where (4;, M;)’s are soft
fuzzy regular open sets in (X, ). Now

1,X) - [int(Cl(H?’:ﬂli' Mi)))] =1,X) - [[;2:(4, M),
implies that

cl(int[(11;Z1(1, X) — (4, My))] = 11iZ4[(1, X) — (4;, M;)].

Since [(1,X) — (4;, M;)] is a soft fuzzy regular closed set in (X, 7). Then we have
cl(int(UZ24[(1,X) — (4, M)D) = [1ZZ4[(1, X) — (4, M))].

Hence [1;24[(1, X) — (4;, M;)] is a soft fuzzy regular closed in (X, 7).
Conversely, suppose that cl(int(112,[(1, X) — (4;, M;])) = [12,[(1, X) — (4, M))],

where  [(1,X) — (4;, M;)] are soft fuzzy regular closed sets in (X, 7). Then
(LX) — cl(int(IIZ4[(1, X) — (4, M)D) = (1, X) — [Z4[(1, X) — (4, M),
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which implies that
int(cl([124[(LX) — (1L, X) — A, M))D) = [1524[(1LX) — (LX) — (4, MY)] =T1724(2:, M)).

Hence (X, T) is a soft fuzzy weak P-space.

Proposition 3.12: If a soft fuzzy topological space (X, ) is a soft fuzzy weak P-space, then
cl(IIZ1(4, M) = 1124 cl(2;, M),

where  (4;, M;)’s are non-zero soft fuzzy open sets in (X, 7).

Proof: Proof is similar to the Proposition 3.4.

Definition 3.13: A soft fuzzy topological space (X, t) is called a soft fuzzy almost Lindel6f space if every soft fuzzy
open cover (4., My)qen Of (X, T) there exists a countable subcover (4,,, M) ney Such that L,ey cl(1,, M) = (1, X).

Definition 3.14: A soft fuzzy topological space (X, T) is said to be soft fuzzy weakly Lindel6f space if every soft fuzzy
open cover (A,, M,).cn Of (X, T) there exists a countable subcover (4,,, M) ey Such that
cl(Upen (ln' Mn)) =(1, X)-

Obviously every soft fuzzy almost Lindel6f space is a soft fuzzy weakly Lindel6f space.

Proposition 3.15: If the soft fuzzy topological space (X, 7) is a soft fuzzy weak P-space, then every soft fuzzy weakly
Lindelo6f space is a soft fuzzy almost Lindel6f space.

Proof: Let (X, ) be a soft fuzzy weakly Lindel6f space and (4,, M,)qen be a soft fuzzy open cover of (X, ). Then
there exists a countable subcover(4,,, M), ey Such that cl(U,ey (4, M) = (1, X).

Since (X, T) is a soft fuzzy weak P-space,
Cl(unEN (Anr Mn)) =Unen Cl()‘n' Mn)
where (4,, M,,)’s are non-zero soft fuzzy open sets in (X, ). Hence for the soft fuzzy open cover (44, M) qep OF
(X, 1), there exists a countable subcover
(A M) pensuch that U, ey cl(4,, M) = (1, X).
Hence (X, T) is a soft fuzzy almost Lindel6f space.

Proposition 3.16: If a soft fuzzy topological space (X, T) is a soft fuzzy P-space, then (X, T) is a soft fuzzy weak P-
space.

Proof: Let (4;, M;)’s be soft fuzzy regular closed sets in (X, 7). Since (X, T) is a soft fuzzy P-space, we have
cl(II72,(A, M) = 172,44, My).

Now  cl(int(II;Z,(4; M) E cl(lIiZ1(4; M) = [1:2,(4;, M;).

Since  cl(int(4;, M;)) = (4, My), then
2y cl(int(A;, M;)) = 11721(4;, M;), which implies that
[IZ1(4, My) E cl(int(11;Z1(4; M)))).

Hence cl(int(11;2,(4;, M,))) = [17Z1(4; M;). From the Proposition 3.11, (X, T) is a soft fuzzy weak P-space.

Proposition 3.17: If (4, M) is a non-zero soft fuzzy nowhere dense and soft fuzzy G set in a soft fuzzy topological
space (X, 1), then (X, T) is not a soft fuzzy almost P-space.

Proof: Let (4, M) be a non-zero soft fuzzy nowhere dense soft fuzzy G5 set (4, M)in (X, T). Then

int(4, M) £ int(cl(4, M)) and int(cl(4, M)) = (0,), implies that int(4, M) = (0,®). Hence for the non-zero soft
fuzzy G4 set (4, M)in (X, 1), int(4, M) = (0, @) in (X, 7). Therefore (X, T) is not a soft fuzzy almost P-space.
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