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ABSTRACT. In this paper we define fuzzy soft topology over a fuzzy soft
set with fixed parameter set. By this way we define fuzzy soft open sets
and fuzzy soft closed sets. We give the definition of belongness of a fuzzy
point to a fuzzy soft set and hence we define fuzzy soft interior and fuzzy
soft closure point. Also we present the fuzzy soft neighborhood and fuzzy
soft Q-neighborhood of a fuzzy point. This paper is a begining point for
fuzzy soft topology over a fuzzy soft set with fixed parameter set.
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1. INTRODUCTION

We can not solve the problems by using mathematical tools generally in the so-
cial life since in mathematics the concepts are precise, not subjective. Some theories
are developed to eliminate this lack for vagueness such as theory of fuzzy sets [14],
theory of rough sets [10], theory of intuitionistic fuzzy sets [4], theory of interval
mathematics [5].

Molodtsov [9] introduced soft set theory as a different method for vagueness in
1999. He applied soft set theory to several directions, such as game theory, Riemann
integration, Perron integration, smoothness of functions. Maji et. al. [7] defined
new notions of soft set theory. Shabir and Naz [12] defined soft topology by using
soft sets and presented the basic properties in their paper.

Fuzzy soft set which is a combination of fuzzy and soft sets were first introduced
by Maji et.al. [8] in 2001. Many researchers improved this study and gave new
results ([1], [3]). Aygunoglu and Aygun [6] applied fuzzy soft sets on group theory.
Tanay and Kandemir [13] defined fuzzy soft topology on a fuzzy soft set over an initial
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universe. They introduced new concepts like fuzzy soft base, fuzzy soft neighborhood
system, fuzzy soft subspace topology and they presented basic properties. Roy and
Samanta [11] defined fuzzy soft topology over the initial universe and they introduced
base and subbase for this space also they gave some characterizations.

In our paper we introduce fuzzy soft topology, which is a generalization of soft
topology, over a fuzzy soft set on (U, E) with a fixed set of parameter. By this
way we define the notions of fuzzy soft open sets, fuzzy soft closed sets, fuzzy soft
neighborhood of a point, fuzzy soft Q-neighborhood of a point, fuzzy soft interior
and fuzzy soft closure point. We presented the basic notions of theory.

2. PRELIMINARIES

Throughout this paper U denotes initial universe, E denotes the set of all possible
parameters for U , P(U) denotes the power set of U and IV denotes the set of all
fuzzy subset of U and ” (U, E)” denotes the universal set U and the parameter set
E.

Definition 2.1. [14] A fuzzy set A in U is a set of ordered pairs:
A={(wpa (@) € U}

where pg (z) : U — [0,1] = I is a mapping and py4 (z) (or A(x)) states the grade of
belongness of z in A. The family of all fuzzy sets in U is denoted by IY.

Definition 2.2. [14] Let A, B be two fuzzy sets of IV

1. A is contained in B if and only if pa(x) < pug(z) for every x € U.

2. The union of A and B is a fuzzy set C, denoted by AV B = C, whose
membership function pc(z) = max{ua(x), pg(x)} for every x € U

3. The intersection of A and B is a fuzzy set C, denoted by A A B = C whose
membership function pc(z) = min {pa(x), up(x)} for every z € U.

4. The complement of A is a fuzzy set, denoted by A¢,whose membership function
pac(z) =1— pa(x) for every z € U.

Definition 2.3. [9] Let A C E. A pair (F, A) is called soft set over U where F is a
mapping given by F': A — P(U).

Aktas and Cagman [2] showed that every fuzzy set is a soft set. That is fuzzy
sets are a special class of soft sets.

Definition 2.4. [T1] Let A C E. (fa, E) is defined to be a fuzzy soft set on (U, E)
if f4:E — IV is a mapping defined by fa(e) = Wy, where ps =0Oife € E—Aand
ns, # O if e € A where O(u) = 0 for each u € U.

Definition 2.5. [II] The complement of a fuzzy soft set (fa,F) on (U, E) is a
fuzzy soft set (f3, E) which is denoted by (fa, E)¢ and f§ : E — IV is defined by
pge =1—pf, ifec Aand p. =1 if e € E\A, where I(u) =1 for each u € U .

Example 2.6. Tugba and Gurcan are going to marry and they want to hire a
wedding room. The fuzzy soft set (fa, E) describes the ”capacity of the wedding
room”. Let U = {a, b, ¢,d, e} be the wedding rooms under consideration, E = {big =
e1,central = eq,cheap = es,expensive = ey, elegant = es,quality = eg, good
serving = e7} be the parameter set and A = {eq, e5, e} be a subset of E.

88



TUGBAHAN SIMSEKLER et al./Ann. Fuzzy Math. Inform. 5 (2013), No. 1, 87-96

(fa, E) = {ea = {ao.3,b0.5,¢09,dos,€06},e5 = {ao.s,bo.6,C0.2,do.1,€05}, €6 =
{a0.7,00.5,¢0.3,do.2,€0.4}} is a fuzzy soft set on (U, E). The complement of (fa, F)
is,

(fa, E)° ={e1 ={a1,b1,c1,d1,e1},ea = {ap.7,b0.5,¢0.1,do.2,€0.4}, €3 = {a1, b1,
c1,di,er},eq ={ar,bi,c1,dy,en}, es = {ag.2,bo.a,co8,dog, €05}, €6 = {ao.3,b0.5,co.7,
dos,eo6},er = {ai,bi,c1,di, e }}.

Definition 2.7. [11] The fuzzy soft set (fs, F) on (U, E) is defined to be null fuzzy
soft set and is denoted by ®. fs(e) = O for every e € E.

Definition 2.8. [I1] The fuzzy soft set (fg, £) on (U, E) is defined to be absolute
fuzzy soft set and is denoted by E~. fg(e) = I for every e € E.

Clearly ®¢ = E~ and E™~°¢ = .

Definition 2.9. [11] Let (fa,F) and (g9p, E) be two fuzzy soft sets on (U, E).
(fa, E) is defined to be fuzzy soft subset of (g, £) if u§, C Iy, for all e € E, i.e.,

1, (u) < 1y, (u) for all w € U and for all e € E and is denoted by (fa, FE) C (95, E).

Definition 2.10. [11] Let (f4, F) and (gp, E) be two fuzzy soft sets on (U, E) . The
union of these two fuzzy soft sets is a fuzzy soft set (h¢, F), defined by he(e) = uzc

= pf, Upg forall e € 2 where C' = AU B and is denoted by (he, E) = (fa, E)
u(gBaE)'

Definition 2.11. [I1] Let (fa, E) and (gp, F) be two fuzzy soft sets on (U, E) .
The intersection of these two fuzzy soft sets is a fuzzy soft set (h¢, E), defined by
hc(e) = /JZC = W, Mg for all e € E where C = AN B and is denoted by

(hCaE) = (fA7E) ﬂ(gBaE)'

Theorem 2.12. [I] Let ((fa, E) and ((ga, E) be two fuzzy soft sets on (U, E). Then
the following holds:

(1) (fa, B)°11(ga, E)° = [(fa, E) U (ga, E)]°.
(2) (fa,E)N(ga, E)]® = (fa, E)°U (g4, E)°.

Theorem 2.13. [1] Let (fi,, E) be a family of fuzzy soft sets on (U, E). Then the
following holds:

(1) Hi(fiAvE)C - (I—li(fiAaE))c'
(2) ui(fiAvE)c = (I_Ii(fiAaE))c'

3. FuzzYy SOFT TOPOLOGICAL SPACES

Tanay and Kandemir [13] defined fuzzy soft topology on a fuzzy soft set over an
initial universe. In this definition the parameter sets of fuzzy soft sets generate the
fuzzy soft topology are not same they can be chosen arbitrary. In our paper we fix
the parameter set of fuzzy soft sets which construct the fuzzy soft topology and give
the definition as following.

Definition 3.1. Let (fa, E) be a fuzzy soft set on (U, E) and 7y be the collection
of fuzzy soft subsets of (fa, E), then 7; is said to be a fuzzy soft topology on (fa, E)
if the following conditions hold:
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(1) @,(fa, E) € 75,
(2) It (fZA’E) € Tf 5 then I—li(fiAaE) € Tfs
(3) If (ga, E), (ha, E) € 74, then (ga, E) N (ha, E) € 5.
The triplet (fa, E, 75) is called a fuzzy soft topology over (fa, E).

Definition 3.2. Let (fa, E, 7y) be a fuzzy soft topological space over (fa,E). A
fuzzy soft subset of (fa, E) is called fuzzy soft closed if its complement is a member
of Tf-

Theorem 3.3. Let (fa,E,Ts) be a fuzzy soft topological space over (fa,E). Then,

(1) E~,(fa,E)° are fuzzy soft closed sets,
(2) The arbitrary intersection of fuzzy soft closed sets are fuzzy soft closed,
(3) The union of two fuzzy soft closed sets is a fuzzy soft closed set.

Proof. (1) It is clear.
(2) Tt is clear by Theorem 13.
(3) Tt is clear by Theorem 12.

Example 3.4. Let U = {a,b,c,d, e}, E = {e1,ea,e3,e4}, A= {e1,ea,e3} and

(fa, E) = {e1 = {a0.3,b0.4,¢c0.5,do.s,€0.7},e2 = {ao.s,bos,c09,dos, €1}, 63 =
{ao.6,b0.7,c0.4,do.5,€0.8}}

(fin, E) = {e1 ={ao.2,b0.4,c0.1,do.3,€05} 62 = {ao.7,bo.4,c0.8,do.3,€0.9},€3 =
{ao.5,b0.6,c0.1,d0.3,€0.8}},

(fon, B) = {ex = {ao.3,b0.3,c0.2,do5,€0.6},e2 = {aos,bos,cor,doa,e08},e3 =
{ao.4,b0.7,c0.2,do.2,€0.6} }

(f34,E) = {e1 = {ao.2,b0.3,¢0.1,do.3,€0.5}, €2 = {ao.7,bo.3,co.7,do.3,€08},€3 =
{@0.4,b0.6,c0.1,do.2,€0.6}}

(fan, E) = {e1 = {a0.3,b0.4,¢c0.2,do.5, €06}, €2 =
{ao.5,b0.7, c0.2,do.3,€0.8}},

(fs4,E) ={e1 ={ao0.1,b0.2,c0,do.2,€0.4}, €2 = {ao.5,b0.1,c0.4,do.1, €0}, €3 =
{ao.2,b0.4,c0.1,do.1,€0.4}}-

Then TF = {(1)7 (fA’ E)v (flA’E)7 (f2A7E)a (f3A7E)’ (f4A’E)7 (f5A’E)} is a fUZZy
soft topology on (fa, E).

By the complement we obtain the family fuzzy soft closed sets:

T; = {ENV (fAvE)ca (flAaE)cv (fQAvE)C’ (f3A7E)ca (f4A,E)C, (f5A7E)C}

where (fa, E)¢ = {e1 = {ao.7,b0.6,¢0.5,do.4,€0.3}, €2 = {ao.2,b0.5,co.1,do.5, €0},

e3 = {ao.4,b0.3,co.6,do.5,€0.2}, €4 = {a1,b1,c1,dy,e1}},

(f14,E)° = {e1 = {ao.8,b0.6,¢0.9,do.7,€0.5}, €2 = {ao.3,bo.6,co.2,do.7,€0.1},
e3 = {ao.5,00.4, 0.9, do.7,€0.2}, €4 = {a1,b1,c1,d1,e1}},

(fou, E)¢ = {e1 = {ao.7,bo.7,co.8,do.5,€0.4}, €2 = {ao.2,b0.7,¢0.3,do.6,€0.2}+
e3 = {ao.6,b0.3,co.8,do.8,€0.4}, €4 = {a1,b1,c1,d1,e1}},

(f3.4, E)¢ = {e1 = {ao.8,b0.7,c0.9,do.7, €05}, €2 = {ao.3,b0.7, co.3, do.7, €0.2},
e3 = {a0.6,00.4, 0.9, do.8,€0.4}, €4 = {a1,b1,c1,dy,e1}},

(far, E)° = {e1 = {a0.7,b0.6,c0.8,do.5,€0.4}, €2 = {ao.2,bo.6,co.2,do.6,€0.1},
e3 = {ao.5,00.3, 0.8, do.7,€0.2}, €4 = {a1,b1,c1,d1,e1}},

(fs4,E)¢ = {e1 = {ao.9,b0.8,c1,do.8,€0.6}, €2 = {ao.s,bo.9,co.6,do.9, €1},
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es = {ao.8,b0.6,C0.9,d0.9,€0.6}, ea = {a1,b1,c1,di,e1}}.

Definition 3.5. Let (fa, E) be a fuzzy soft set on (U, E) and P} (x € U, X € (0,1])
be a fuzzy point in IY. If X < 1§, (x), for every e € A, then P) belongs to (fa, F)

and it is denoted by P €~ (fa, E).

Definition 3.6. Let P, be a fuzzy point in IV. Then (P}, F) is a fuzzy soft set on
(U, E) where P (e) = pS\, p%(u) = A, if u =z and p$, (u) = 0 if u # x for every
e € E and every u € U.

Lemma 3.7. Let (fa, E) be a fuzzy soft set on (U, E) and P) be a fuzzy point in
IV,

(1) P} €~ (fa, E) if and only if (P}, A) C (fa, E).

(2) If (P),E)N(fa, E) = ®, then P) ¢~ (fa, E).

Definition 3.8. Let (fa,E,7f) be a fuzzy soft topological space over (fa,FE),
(ga, E) be a fuzzy soft subset of (fa,E) and P, be a fuzzy point in IV. (ga, E)
is called a fuzzy soft neighborhood of P if there exists a fuzzy soft open set (ha, F)
such that P} €~ (ha, E) C (ga, E).

Example 3.9. We consider the fuzzy soft topology in Example 3.4. Let P22 be a
fuzzy point. Then (fa, E), (fo,, E), (fi,, E) are fuzzy soft neighborhoods of P92 .

Definition 3.10. Let (fa,E,7f) be a fuzzy soft topological space over (fa,FE),
(9a, E) and (ha, F) be two fuzzy soft subsets of (fa,F). (ha, E) is called a fuzzy
soft neighborhood of (ga, E) if there exists a fuzzy soft open set (s4, F) such that

(94, E) E (sa, E) C (ha, E).

Theorem 3.11. Let (fa, E,7¢) be a fuzzy soft topological space over (fa, E) . Then
the following holds:

(1) Buvery P} €~ (fa, E) has a fuzzy soft neighborhood.

(2) If (9a, E) and (ha, E) are fuzzy soft neighborhoods of P}, then (ga, E) N
(ha, E) is a fuzzy soft neighborhood of P).

(3) If (ga, E) is a fuzzy soft neighborhood of P} and (ga, E) C (ha, E), then
(ha, E) is a fuzzy soft neighborhood of P;.

Proof. (1) (fa, E) is a fuzzy soft open set and P €~ (fa, E) C (fa, E), hence
the proof is clear.

(2) Let (ga, F) and (ha, E) be fuzzy soft neighborhoods of P;. Then there
exist fuzzy soft open sets (g1 ,, F) and (h1,, E) such that P} €~ (g1,,F) C
(ga, E) and P} €~ (hy,,E) C (ha, E). Hence P} €~ (g1,,E) N (hy,,E) C
(9a, FE) N (ha, E) where (g1,,F) N (h1,, E) is a fuzzy soft open set. Thus
(g9a, E)M (ha, E) is a fuzzy soft neighborhood of P,

(3) Let (ga, E) be a fuzzy soft neighborhood of P} and (ga,E) C (ha, E).
Then there exists a fuzzy soft open set (g;,,F) such that P} €~ (g1,, E)
C (9a, E) C (ha, E). Hence (ha, E) is a fuzzy soft neighborhood of P.

O

Definition 3.12. Let (fa, E,7s) be a fuzzy soft topological space over (fa,E),
(9a, E) be a fuzzy soft subset of (fa, E) and P} €~ (fa, E). P} is called a fuzzy
91



TUGBAHAN SIMSEKLER et al./Ann. Fuzzy Math. Inform. 5 (2013), No. 1, 87-96

soft interior point of (g4, F) if there exists a fuzzy soft open set (ha, F) such that
~ (ha, E) E (94, E).

Definition 3.13. The all fuzzy soft interior points of (g4, E) is called the fuzzy soft
interior of (g4, F) and is denoted by (ga, E)°.
(ga, E)° = {(P}, A) : P} is fuzzy soft interior point of (ga, F)}

Theorem 3.14. Let (fa,E,7¢) be a fuzzy soft topological space over (fa,E) and
(ga, E) be a fuzzy soft subset of (fa, E).

(1) (ga, E)° is the union of all fuzzy soft open sets contained in (ga, E).
(2) (94,E)° C (9a, E).

(3) (ga, E)° is a fuzzy soft open set.

(4) (ga, E)° is the biggest fuzzy soft open sets contained in (ga, E).

(5) (ga, E) is a fuzzy soft open set if and only if (ga, E) = (ga, E)°.

Proof. (1) We will show that (ga,E)° = U{(ha,E) : (ha,E) C (ga, E) and
(ha, E) is fuzzy soft open}. Let P} €~ (ga, F)°. Then there exists a fuzzy
soft open set (ha, E) such that P} €~ (ha,E) C (ga,E) . Thus P} €~
U(ha, E). Conversely let P} €~ U{(ha, E):(ha, E) C (ga, E) and (ha, E) is
fuzzy soft open}. By the fuzzy soft interior point definition P} €~ (ga, E)°.

2) The proof is obvious by (1).

3) Since the union of fuzzy soft open sets is fuzzy soft open the proof is clear.

4) Tt is clear.

5) Let (ga, E) be a fuzzy soft open set. Since (ga, E)° is the biggest fuzzy soft
open set contained in (ga, E), (g4, E) = (ga, E)°. Conversely, suppose that
(94, E) = (ga, E)°. Since (ga, E)° is a fuzzy soft open, (ga, E) is a fuzzy
soft open set.

(
(
(
(

O

Theorem 3.15. Let (fa,E,7f) be a fuzzy soft topological space over (fa,E) and
(ga, E), (ha, E) be two fuzzy soft subsets of (fa, E).

(1) ®° =a,(fa, E)° = (fa, E).

(2) ((9a,E)°)° = (94, E)°.

(3) If (9a, E) C (ha, E) then (ga, E)° C (ha, E)°
(4) (94, E)° N (ha, E)° = [(ga, £) 1 (ha, E)]°.
(5) (9a, E)° U (ha, E)° C[(ga, E) U (ha, E)]°.

Proof. (1) The proof is obvious.
(2) Let (ga, E)° = (sa, E). Since (sa, E) is a fuzzy soft open set (sa, F)° =
(SAaE)7 50 ((gAaE)O)O = (gAaE)O'

(3) Let (94,E) E (ha,E) . (9a,E)° C (ga, E) and hence (ga, E)° C (ha, E)
also (hA,E)O is the biggest fuzzy soft open set contained in (ha, E) and
(gA7 ) (hA7E)O'

(94, FE)° C (ga, FE) and (ha,E)° C (ha, E). Hence (ga, E)° M (ha, E)° C
(ga, E)M (hA, E). Since the biggest fuzzy soft open set contained in (g4, £)MN
(ha, E) is [(9a, E) 1 (ha, E)]°, (g4, ) M (ha, E)° C [(9a, E) N (ha, E)]°.
Conversely, [(ga,E) M (ha, E)]° C (g4, E)° and [(ga, E) 1 (ha, E)]° C
(ha, E)°. Hence [(ga, E) M (ha, E)]° € (g4, £)° 1 (ha, E)°.
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(5) (ga, E)° C (g9a, E) and (ha,E)° C (ha,E). Then (ga,E)° U (ha, E)° E
E) U (ha, E). The biggest fuzzy soft open set contained in (ga, E) U
is [(ga, E) U (ha, E)]° and so (ga, E)° U (ha, E)° T [(9a, E) U

O

The converse inclusion for (5) does not hold generally as shown in the following
example:

Example 3.16. We consider the fuzzy soft topology given in Example 3.4. Let
(94, F) ={e1 = {ao.2,b0.3,¢c0.5,do.5,€0.5}, €2 = {@0.5, bo.2, co.8, do.2, €0.3}, €3 = {ao.4,
bo.5,Co.4,do.2,€0.5}} and (h,, E) = {e1 = {a0.3,b0.4, Co.4,do.3,€0.6}, 2 = {ao.s,bo.4, Co.7
,do.a,e0.9},e3 = {ao.5,b0.7,¢0.3,do.a, 0.9} }-

Then (g,,E)° = (f5,,E) and (h,,E)° = (fs,, B) U (f5,, E) = (fs,,FE) and
hence (gAvE)O U (hAvE)O = (fSAﬂE)'

(94, E)U(ha, E) = {e1 = {a0.3,b0.4, 0.5, do.5,€0.6 } €2 = {@0.8,b0.4, Co.8,do.4, €09},
es = {aos,b07,c0.4,do.a,e09} and [(ga, E) U (ha, E)]° = (f1,,E) U (f2,, E) U
(f3., E)U(f5., E) = (fa,, E). However (fy,, E) is not a fuzzy soft subset of (f3,, F).

Definition 3.17. Let (fa, E,7s) be a fuzzy soft topological space over (fa, E) and
(ga, E) be a fuzzy soft subset of (fa,F). The intersection of all fuzzy soft closed
sets containing (ga, F) is called fuzzy soft closure of (ga, F).

(9,,E)” ={(ha,E): (9,,F) C (ha,E) and (ha, E) is fuzzy soft closed}

Theorem 3.18. Let (fa,E,7¢) be a fuzzy soft topological space over (fa,E) and
(g4, E), (54, F) be two fuzzy soft subsets of (fa, E). Then,

(1) (ga, E)~ is a fuzzy soft closed set.
(2) (94, E) E (94, E)~
(3) (ga, E)~ is the smallest fuzzy soft closed set containing (ga, E).
(4) If (gAaE) C (SAvE) then (9A7E)7 C (SAaE)i'
(5) (ga, E) is fuzzy soft closed if and only if (94, E) = (ga, E)~.
(6) ((94,E)7)" = (9a,E)".
(7) [(9a, E) U (54, E)]” = (94, E)” U(sa, E)™.
(8) [(9a, E)N (54, E)]” E (94, E)" T (sa, E)".
Proof. (1) Obvious.

(2) Obvious.

(3) Obvious.

(4) Let (ga, F) C (sa,E). Since (sa,E) C (sa,E)", (ga, E) T (sa,E)".

The smallest fuzzy soft closed set containing (ga, E) is (ga, E)~, hence

(gAvE)_ - (SAﬂE)_'

) Obvious.

(6) Let (ga, E)~ = (ka, E). Since (ka, F) is fuzzy soft closed (ka, E)™ = (ka, E)
and 50 (94, F)")~ = (9.4, )"

(7) (gA’E) C (9A7E)I—|(5A3E) and (SA’E) C (gA,E)I—l(SAaE)' By (4)7 (gAaE)i
C [(9a, E)U(sa, E)]~ and (sa, E)™ C [(ga, E)U(sa, E)]~. Hence (ga, E)~U
(54 E) C [(94, F) U (5.4, E)]

(94, B) U (54, B) C (g B)~ U (s, E)~ (g, E)~ L (54, E)~ is a fuzzy
soft closed set. Since [(ga, F) U (sa, E)]™ is the smallest fuzzy soft closed
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set containing (g4, E) U (sa, E), we have [(ga, E) U (sa, E)]” C (ga, E)~ U
(54, E)=. Thus [(ga, B) U (sa, E)|~ = (g4, E)~ U (s, )~
(8) (94, F) C (ga,E)” and (sa,FE) C (sa,E)". Thus (ga,E) N (sa,E) C
(ga, E)" M (sa,E)” and (ga, E)” M (sa, F)~ is a fuzzy soft closed set since
the intersection of two fuzzy soft closed sets is fuzzy soft closed. The small-
est fuzzy soft closed set containing (g4, E) M (sa, E) is [(ga, E) M (54, E)]™
Hence [(ga, E) M (sa, E)]” E (ga, E)” M (sa, E)™.
|

The converse inclusion of (8) is not true generally as shown in the following
example.

Example 3.19. We consider the fuzzy soft topology given in Example 3.4. Let
(94, E) ={e1 = {ao.2,b0.3,¢0.5,do.5,€05}, €2 = {ao5,b0.2,co.8,do.2,€0.3}, €3 = {ao.a,
bo.5,Co.4,do.2, €05} } and (s ,, E) = {e1 = {a0.3,bo.4, 0.4, do.3,€0.6 }, 2 = {ao.s, bo.4, Co.6,
do.a,€0.9},e3 = {aos,b0.7,¢0.3,do.a,e0.9}}. Then (g,, E)” = E~ and (s,, E)” = E~.
Thus (¢,,F)" U(s,,E)” = E~.

(9., E) N (s,,E) = {e1 = {ao.2,b0.3,¢c0.4,d0.3,€05}, €2 = {ao.5,b0.2,c0.6,do.2,
0.3}, e3 = {ao.4,b0.5,¢c0.3,do.2, €05} } and [(ga, E) M (sa, E)]” = (fs,, E)°. Also E~
is not a fuzzy soft subset of (f5,, F)°.

Definition 3.20. Let P, be a fuzzy point in IV and (fa, F) be a fuzzy soft set
on (U, E). P) is said to be quasi-coincident with (fa, F), denoted by P}q(fa, E) if
A+, (x) > 1 for each e € A.

Definition 3.21. Let (fa, E) and (ga, E) be two fuzzy soft sets on (U, E). (fa, E)
is said to be quasi-coincident with (ga, E), denoted by (fa, E)q(ga, E), if there exists
u € U such that p$, (u) + pg, (u) > 1, for every e € A. If this is truewe can say that
(fa,E) and (ga, E) is quasi-coincident at u.

Definition 3.22. Let (fa, E, 7¢) be a fuzzy soft topological space over (fa, F) and
P) be a fuzzy point in IY. A fuzzy soft subset (v4, E) of (fa,E) is called a Q-
fuzzy soft neighborhood of P} if there exists a fuzzy soft open set (w4, F) such that
Prq(wa, E) € (va, B).

Example 3.23. We consider the fuzzy soft topology in Example 3.4. Let PS'S be a
fuzzy point. Then (fa, E), (fi,,E), (fo., E), (fs., E) and (fs,,E) are fuzzy soft
open Q-neighborhoods of PY-8

Theorem 3.24. Let (fa, E,7¢) be a fuzzy soft topological space over (fa,E). The
following holds:
(1) If (g, E) is a Q-fuzzy soft neighborhood of P;), then P} is quasi-coincident
with (ga, E).
(2) If (ga, E) and (ha, E) are Q-fuzzy soft neighborhoods of P, then (ga, E) M
(ha, E) is a Q- fuzzy soft neighborhood of P.
(3) If (ga, E) is a Q- fuzzy soft neighborhood of P} and (ga, F) C (ha, E), then
(ha, E) is a Q-fuzzy soft neighborhood of P..

Proposition 3.25. Let (ga, E) and (ha, E) be two fuzzy soft sets on (U, E). (ga, E)
C (ha, E) if and only if (ga, E) is not quasi-coincident with (ha, E)°.
94



TUGBAHAN SIMSEKLER et al./Ann. Fuzzy Math. Inform. 5 (2013), No. 1, 87-96

Proof.
(94, E) E (ha, E) & pg (u) < pj, (u)

A
for every e € F and every u € U.

& pg, () +1—pj, (w) <1
& uf () + pfe () < 1.
Thus (ga, F) is not quasi-coincident with (h4, E)°. O

Theorem 3.26.  Let (fa, E,7¢) be a fuzzy soft topological space over (fa, E), Py
be a fuzzy point in IV and (ga, E) be a fuzzy soft subset of (fa, E). P} €~ (ga, E)~
if and only if each Q-fuzzy soft neighborhood of P} is quasi-coincident with (ga, E)
at x.

Proof. P} €~ (ga, E)~ if and only if for every fuzzy soft closed set (v4, F) containing
(9a, E), P} €~ (va, E) ie, A < My, (x) , for every e € A. By complement we obtain
P} €~ (ga, FE)™ if and only if for every fuzzy soft open set (ka, E) C (ga, E)C,
1—-A> M., (z) for every e € A. That is, for every fuzzy soft open set (ka, F)
satisfying 1 — )\ < 0 (2), (ka, E) is not contained in (g4, F)°. By proposition 3.25.,
(ka, E) is not contained in (ga, E)¢ if and only if (ka, E) is quasi-coincident with
((94, E)°)° = (94, E). 0

4. CONCLUSION

Fuzzy soft sets are very popular subject for researchers. This hybrid model which
is more general than fuzzy and soft sets can be applied several directions easily. In
this paper we construct a topology over a fuzzy soft set with fixed set parameter
and define the basic concepts. Our next study is to introduce fuzzy soft seperation
axioms. Also one can try to define fuzzy soft compactness, fuzzy soft connectedness
and so on.
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