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ABSTRACT. In this paper, we have introduced and studied some new
notions of Ry separation axiom in fuzzy soft topological spaces by us-
ing quasi-coincident relation for fuzzy soft points. We have observed that
all these notions satisfy good extension property. We have shown that
these notions are preserved under the one-one, onto and FSP continuous
mapping. Moreover, we have obtained some other properties of this new
concept.
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1. INTRODUCTION

I. 1999, the Russian researcher Molodtsov [1] introduced the concept of a soft set
and pointed out several directions, e.g., game theory, Riemann integration, theory
of measurement, smoothness of functions and so on. Maji et al. [2] presented some
new definitions on soft sets and discussed in detail the application of soft set theory
in decision making problems. Chen et al. [3] studied the parametrization reduction
of soft sets. Ahmat and Kharal [1] presented some more properties of fuzzy soft
sets and introduced the notion of a mapping on fuzzy soft sets. Senel [5, 0] repre-
sented the relation between soft topological space and soft ditopological space and
also introduced a new approach to Hausdorff space theory via the soft sets. Aktas
and Cagman [7] defined the notion of soft groups and derived some properties. In
2010, Nazmul and Samanta [3] defined soft topological groups, normal soft topolog-
ical groups and homomorphisms. Furthermore, Shabir and Naz [9] introduced the
concept of soft topological space and studied neighborhoods and separation axioms.
B. Pazar Varol et al. [10] interpreted categories related to categories of topological
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spaces as special categories of soft sets. Also, Tripathy [11], Acharjee [12] and Deb-
nath [13] developed fuzzy soft bitopological spaces. In 2011, Tanay et al. [14] gave
the topological structure of fuzzy soft sets.

2. PRELIMINARIES
Now we recall some definitions and concepts which will be used in our work.

Definition 2.1 ([1]). A pair (F,E) is said to be a soft set over the initial universe
X, if F is a mapping from E to P(X), where P(X) is the collection of subsets of X.

Definition 2.2 ([1]). Let A C E. Then a pair (F, A) is called a soft set over X,
provided that F' is a mapping given by F : A — P(X) such that F(e) = @, if
e ¢ Aand Fl(e) # @, if e € A, where X is an initial universe set and E be the set
of parameters, P(X) be the set of all subsets of X. Here F is called an approzimate
function of the soft set (F, A) and the value F'(e) is a set called e-element of the soft
set. In other words, the soft set is a parameterized family of subsets of the set X.

Definition 2.3 ([15]). Let X be an initial universe set and let E be a set of pa-
rameters. Let (I = [0,1]) denotes the set of all fuzzy sets of X. Let A C E.
A pair (F, A) is called a fuzzy soft set over X, provided that F' is a mapping given
by F : A — I¥ such that F(e) = Ox, if e ¢ A and F(e) = O,, if e € A, where
O, =0 for all x € X. Here F is called approximate function of the fuzzy soft set
(F, A) and the value F'(e) is a fuzzy set called e-element of the fuzzy soft set (F, A).
Thus a fuzzy soft set (F, A) over X can be represented by the set of ordered pairs
(F,A) = {(e,F(e)) : e € A,F(e) € I*}. In other words, the fuzzy soft set is a
parameterized family of fuzzy subsets of the set X.

Definition 2.4 ([16]). A soft set (F, E) is said to be a soft point over X, if there
exist t € E and z € X such that

{z}ift=e
F(t)_{ o ifte E—{e}.

In this case, x is called the support point of the soft point, x is called the support set
of the soft point and e is called the expressive parameter.

Definition 2.5 ([17]). Let f € S.

(i) If f(e) = @ for all e € E, then f is called the null soft point and denoted by
€p.

(i) If f(e) = U for all e € E, then f is called the universal soft point and denoted
by €@

(i) If there is only one parameter e € E in f, then f is denoted by ey,.

(iv) If there is only one parameter e € F in f and f(e) = {u}, then f is denoted

by ey.

Definition 2.6 ([15]). The fuzzy soft set fa € FSS(X,E) is called a fuzzy soft
point, if there exist x € X and e € E such that 15, () =a (0 < a < 1) and
1%, (y) = 0vVy € X —{x}, and this fuzzy soft point is denoted by zf, or fe. The class

of all fuzzy soft points of X is denoted by F.SP(X, E).
124
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Definition 2.7 ([18]). A fuzzy soft point x& over X is a fuzzy soft set over X

defined as follows:
ern | Taifé=ce
Talé) = { 0 ifécE—{e}.

Where, z, is the fuzzy point in X with support  and value a, a € (0, 1]. The set
of all fuzzy soft points in X is denoted by FSP(X, E).

The fuzzy soft point z¢, is said to belong to a fuzzy soft set fg, denoted by z¢, € fg,
if @ < f(e)(x). Every non-null fuzzy soft set fr can be expressed as the union of all
the fuzzy soft points belonging to fr. The complement of a fuzzy soft point zf, is
a fuzzy soft set over X.

Definition 2.8 ([2]). Let (F, A) and (G, B) be two soft sets over a common universe
X and over a common parameter E. Then the union of two soft sets (F, A) and
(G, B) over X is the soft set (H,C), where C' = AU B, is defined by:

F(e) ifeec A—B
H(e) =< G(e) ifee B—A
Fe)UG(e)if ee BN A,

for each e € C. It is denoted by (H,C) = (F,A)U (G, B).

Definition 2.9 ([2]). Let (F, A) and (G, B) be two soft sets over a common universe
X and over a common parameter E. The intersection of two soft sets (F, A) and
(G, B) over X is the soft set (H,C), where C = AN B, is defined by H(e) =
F(e)NG(e), for each e € C. It is denoted by (H,C) = (F, A) N (G, B).

Definition 2.10 ([14]). The fuzzy soft complement of a fuzzy soft set (F, A), denoted
by (F,A)¢ and is defined as (F, A)¢ = (F<, A), where F¢(e) = 1 — F(e), for every
e € A. Clearly ((F,A)%)° = (F,A) and (1g)° = 0g and (0g)° = 1g.

Definition 2.11 ([19]). The fuzzy soft sets (F, E) and (G, E) in (X, E) are said to
be fuzzy soft quasi-coincident, denoted by (F, E)q(G, E), if there exist e € F, x € X
such that F'(e)(x) + G(e)(x) > 1.

If (F, E) is not fuzzy soft quasi-coincident with (G, E), then we write (F, E)q(G, E),
ie, (F,E)3(G, E) if and only if F(e)(z) + G(e)(z) < 1, i.e., F(e)(x) < G°(e)(x) for
allze X ande€ E.

A fuzzy soft point z¢, is said to be soft quasi-coincident with fuzzy soft set (F, E),
denoted by z¢q(F, E), if there exist e € E,z € X such that o + F(e)(x) > 1 and if
26q(F, E), then a + F(e)(z) < 1.

Definition 2.12 ([15]). A fuzzy soft topology T on (X, E) is a family of fuzzy soft
sets over (X, E), satisfying the following properties:

(i) Og,1p €T,

(ii) if (F, A), (G,B) € 7, then (F,A)N(G,B) €T,

(iii) if (F, A)o € 7 Yo € A, then |, oo (F, A)o € 7.

If 7 is a fuzzy soft topology on (X, E), the triple (X, 7, F) is called a fuzzy soft
topological space. Each member of 7 is called a fuzzy soft open set in (X, 7,E). A
fuzzy soft set (F, E) over X is called a fuzzy soft closed, if (F, E)¢ € 7.

125



Amin and Islam /Ann. Fuzzy Math. Inform. 22 (2021), No. 2, 123-132

Definition 2.13 ([20]). The Cartesian product of two fuzzy soft sets (F, A) and
(G, B) is defined as a fuzzy soft set (H,C) = (F, A) x (G, B), where C = A x B and
H:C — (X,E) is defined by H(e,é) = F(e) x G(é) for all (e, é) € C, where

F(e) x G(é) = {z/min{F(e)(z),G(é)(x)} : x € X}.

Definition 2.14 ([21]). Let F4 € FSS(X,E) and Gg € FSS(Y,K). Then, the
fuzzy soft product of F4 and G, denoted by F4 X G, is a fuzzy soft set over X x Y
and is defined by (Fa x Gg)(e,k) = Fa(e) x Gp(k) VY(e,k) € E x K and for all
(z,y) € X xY, we have

(Fa x Gg)(e,k)(z,y) = (Fa(e) x Gp(k))(z,y) = min {Fa(e)(z), Gp(k)(y)}.
Definition 2.15. Let {(X;, E;),i € A} be any family of soft sets and let X and E
denote the Cartesian product of these soft sets, i.e., X =Il;cpx X; and E = Il;cp F;.
Note that (X, E) consists of all soft points P = ((2;)%,i € A and o € (0,1)),
where z; € X and e; € E;. Recall that for each jo € A, we define the projection
(Py);, from the product soft set (X, E) to the soft co-ordinate space (X, Ej,), i.e.,
(Pa)jo © (X, B) — (Xjo, Bjy) by (Py)jo((w:)&) = (5,)a°. These projections are
used to define the soft product topology.
Definition 2.16 ([22]). The soft mappings (FPy);,¢ € {1,2} is called a soft pro-
jection mapping from FSS(X;, A1) x FSS(Xa, As) to FSS(X;, A;) and is defined
by (Pq)l((FhAl) X (FQ,AQ)) = PZ(Fl X F2)qi(A1><A2) = (FiyAi)7 where (F17A1) S
FSS(X1,A1) and (Fy, Ag) € FSS(Xa,As) and also P; : X7 x Xo — X; and
q; + A1 X Ay — A; are projection mapping is classical meaning.

Definition 2.17 ([22]). Let FSS(X, E) and FSS(Y, K) be the collection of all the
fuzzy soft sets over X and Y, respectively and F, K be the parameters sets for X and
Y, respectively. Let u: X — Y and p: E — K be two maps. Then the fuzzy soft
mapping from X to Yis a f,, and is denoted by fy, : FSS(X,E) — FSS(Y, K).
(i) Let (F,A) € FSS(X,E). Then the image of (F,A) under the fuzzy soft
mapping f,, is a fuzzy soft set over Y, denoted by f,,(F, A) and is defined as

sup{u(z) =y} sup{p(e) = k} Fa(e)(x)
Fup(F, A)(R)(y) = if u='(y) # @ and p~' (k) # @
0 otherwise,
VyeY ke K.
(ii) Let (G, B) € FSS(Y, K). Then the inverse image of (G, B) under the fuzzy
soft mapping f,, is a fuzzy soft set over X, denoted by fu_pl(G, B) and is defined as

fup (G, B)(e)(z) = (G, B)(p(e)) (u(x)) Ve € E, z € X.

Definition 2.18 ([23]). Let (f,7) be a soft topological space and gCf. Then the
collection

7g={hNg : h e 7}
is called a soft subspace topology on g and (g, 7,) is called a soft topological subspace
of (f,7).
Definition 2.19 ([23]). A soft topological property is said to be hereditary, if
whenever a soft topological space (f,7) has that property, then so does every soft

topological subspace of it.
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Definition 2.20. Let X be a non-empty set and T be a soft topology on (X, F),
where E is a parameters set. Let 7 = w(T') be the set of all fuzzy soft lower semi-
continuous mappings from (X, T, E) to I (The family of all fuzzy sets in X). Then

w(T) = {(G,E) € FSS(X,E) : (G,E) !(a,1] € T} for each a € I.

It can be shown that w(T') is a fuzzy soft topology on (X, E).

Let P be the property of a soft topological space (X, T, E) and FSP be its topo-
logical analogue. Then FSP is called a dgood extensioné of P, if the statement
(X,T,E) has P, ie., (X,w(T),E) has FSP holds good for every soft topological
space (X, T, FE).

Definition 2.21 ([21]). Let {(X;,7:),% € A} be a family of fuzzy soft topological
spaces relative to the parameters sets Ei respectively. Then their product is defined
as the fuzzy soft topological space (X, 7, E); where X = ILicaXi, E = ;e FEi
and 7 is the fuzzy soft topology over X which is initial with respect to the family
{(PXi,qFEi),i € A}, PXi:;cpaXi — Xiand qFi : ;epFi — FEi,i € A are the
projection maps i.e 7 is generated by

{(PXi,qEi)"*(F, Ai) :i € A, (F, Ai) € 7;}.

Definition 2.22. Let {(X;,7;),% € A} be a family of fuzzy soft topological spaces
relative to the parameters sets E; respectively, X be a non-empty set with parameters
set E and for each ¢ € A, (fup)i : (X3, 7:) — X be a soft mappings. Then the fuzzy
soft topology T over X is said to be final with respect to the family {(fup)i;i € A},
if 7 has as subbase the set

S ={(fup)i(F,At) i € A, (F, Ai) € 13},
i.e., the fuzzy soft topology 7 over X is generated by S.

Definition 2.23 ([22]). Let f, : FSS(X,A) — FSS(Y,B)and g, : FSS(Y,B) —
FSS(Z,C) be two fuzzy soft mappings.Then the composition of f, and g, is denoted
by fpo94 and defined by fr09, = fogpoq-

Definition 2.24 ([21]). A fuzzy soft topological space (X, 7, F) is said to be fuzzy
soft Ry (F'SRy,for short), if for every z§,,y5 € FISP(X, E)with x(,gyg implies there
exist Oge , Oyg € 7 such that Oge (jOyg.

3. MAIN RESULTS

Definition 3.1. A fuzzy soft topological space (X, T, F) is called a:

(i) FSR4 (i) space ,if for any pair of fuzzy soft points ¢, y¢ in (X, F) with = # y,
whenever there exists (H, E) € 7 with H(e)(x) # H(e)(y) Ve € E, then there exist
(F,E), (G, E) € T such that 2¢¢q(F, F), y¢q(G, E) and (F,E) N (G, E) = @.

(if) FSR, (ii) space, if for any pair of fuzzy soft points ¢, y¢ in (X, E) with « # y,
whenever there exists (H, FE) € 7 with H(e)(z) # H(e)(y) Ve € E, then there exist
(F,E), (G, E) € T such that z¢ € (F,E), y¢ € (G, E) and (F, E)§(G, E).

(iii) FSR4(iii) space, if for any pair of fuzzy soft points z¢, y¢ in (X, F) with
x # y, whenever there exists (H, E) € 7 with H(e)(z) # H(e)(y) Ve € E, then there
exist (F, E), (G, E) € 7 such that z¢q(F, E), y¢q(G, E) and (F, E)q(G, E).
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3.1. Subspaces in fuzzy soft R; topological spaces. In this section, we show
that our notions satisfy hereditary property.

Theorem 3.2. Let (X, T, E) be a fuzzy soft topological space, A C X, ta = {(Fa,E) =
(F,E)NA:(F,E) €T}, then (X, 7,E) is FSR1(j) = (A,ta, E) is FSR1(j), where
j =1, i1, 1.
Proof. Let (X, 7, E) be a fuzzy soft topological space and (X, 7, E) is FSR4(j). We
have to prove that (A,t4, E) is FSRy(j). Let z¢, y¢ be fuzzy soft points in (A, E)
with & # y. Then z¢, y¢ are also fuzzy soft points in (X, F) as A C X with = # y.
Consider (M, E) € t4 with M(e)(x) # M(e)(y). Here (M, E) can be written as
(Fa,E) = (F,E)N A, where (F,E) € 7. Then F(e)(z) # F(e)(y). Since (X, T, E)
is FSRy(j) fuzzy soft topological space, there exist (G, E),(H,E) € 7 such that
x8q(G, E), y¢q(H, E) and (G, E)N(H, E) = @. From the definition of ¢4, we obtain
(Ga,E)=((G,E)NA),(Ha,E)=((H,E)NA) € t4.
Now, we have the following implications:
yq(H,E) = H(e)(y) +s > 1Vy e X,ec€ E
=HE)y)NAly)+s>1ye ACX
= ((H,E)nA)(e)(y) +s>1
= (Ha, E)e)(y) + 5> 1
= yeq(Ha, E).
Also, we obtain the following implications:
2¢q(G,E) = G(e)(z) + r> 1,z € X, e€e E
=Ge)(z)NA(z) +r>1, 2 € ACX
= ((G,E)nA)(e)(z) +r > 1
= (Ga, E)e)(z) + 7 >1
= 22q(Ga, E).
Further, we have
(G,E)N(H,E)=9
= (GNH)e)(z)=0Vzxe X, ec E
= min (G(e)(x),H(e)(z)) =0
= min (((G,E)NA)(e)(z), (H,E)NA)(e)(z)) =0z € ACX
= min (G, E)(e)(x), (Ha, E)(e) (x)) = 0
= (G, E) O\ (Ha, E))(e)(z) = 0
= (GA,E) n (HA,E) =J.
Thus Tt follows that there exists (Ga, E), (Ha, E) € t4 such that

27.q(Ga, E),ysq(Ha, E) and (Ga, E) N (Ha, E) = 2.
So (A,ta, E) is FSR;(j). Hence the prove is complete. O

3.2. Productivity andpProjectivity in fuzzy soft R; topological spaces. In
this section, we show that our notions satisfy productive and projective properties.

Theorem 3.3. Let (X;, 7, E;),i € A be a fuzzy soft topological spaces and X =
;e X, E =1LicpaE; and T be the fuzzy soft topology on (X, E). Then for alli € A,
(Xi, 15, E;) is FSR1(j) if and only if (X, 7, E) is FSR1(j), where j =4, i, iii.

Proof. Let (X;,7;, E;) be FSR;(j) space for alli € A. We have to prove that (X, 7, E)
is FSR4(j). Let z¢, y¢ be fuzzy soft points in (X, E) with « # y and (H,E) € 7
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with H(e)(xz) # H(e)(y). But we have H(e)(z) = min {H;(e;)(z;) : i € A},
H(e)(y) = min {H,(e;)(y;) : i € A}. Then there is at least one (H;, E;) € 7
and (z;)¢, (y;)¢* are fuzzy soft points with x; # y; for some i € A with H;(e;)(x;) #
H;(e;)(y;). Since (X;, 75, E;) is FSR4(j), there exist (F;, E;)(Gy, E;) € 7; such that
(x:)%q(F;, Ey), (y:)¢q(Gy, E;) and (F;, E;) N (G4, E;) = @. But we have
Xi(
Xi(
qEi(e) = e;.
Now, we have the following implications:
()¢ q(F;, E;) = Fi(e;)(x;) +r > 1V, € X;,e; € E;
= Fi(qu(e))(PX (x)+r>1Vere X, ecE
= (FiogEy)(e)(PX;(2) +7 > 1
= (FyoqE;0PX;)(e)(z) +r>1
= 28q(FoqF;0PX;, E).
Further, we have
(vi)s'a(Gi, Bi) = Gi(es)(yi) +5>1Vy; € Xi, e € B
= Gi(qu(e))(PX (y)+s>1Vye X, ecE
= (GiogEy)(€)(PX,(y)) +5 > 1
= (G0qE;0PX;)(e)(y) +s>1
= y¢q(G;0qE;0PX;, E).
Also, we obtain the following implications:
(£, E) N (G By) =@
= (F;n Gi)(ez)(xz) =0Vz; € X77 e; € E;
= min (F(e0)(12). Gy ) () =
~ hin (LB (PX. 00, Grla (e (PXAa))) — 0 Vi € X, ¢ € B
= min ((FyoqE;0PX;)(e)(x), (GiogE;0PX;)(e)(x)) =0
= ((F;0qF;0PX;) N (G;0qE;0PX;))(e)(x) =0
= (FZO(]EZOPX“E» N (G,-oquopXi, Ez) =9
Thus it follows that there exist (FyoqE;0PX;, E),(G;0qE;0PX;, E) € 7; such that

z5.q(FioqE;0PX;, E), y5q(GioqE;0PX;, E)

and

So (X, 7,E) is FSR1(j).

Conversely, let (X, 7, E) be a fuzzy soft topological space and (X, 7, F) is FSR1 (j).
We have to prove that (X;,7;, F;),i € A is FSR1(j). Let a; be a fixed element in
X;. Let A; = {z € X =ILieaX, : ; = ajfor some ¢ # j}. Then A;is a subset of X.
Thus (A;, Ta,, E;) is a subspace of (X, 7, E). Since (X, 7, E) is FSR1 (1), (44, 7a,, Ei)
is FSR1(j). Now we have (4;, F;) is homeomorphic image of (X;, E;). So it is clear
that for all i € A, (X;, 7, E;) is FSR1(j) space. Hence the proof is complete. O

3.3. Mappings in fuzzy soft R; topological spaces. In this section, we show
that our notions satisfy order preserving property.
129
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Theorem 3.4. Let (X, 1, FE) and (Y, 72, K) be two fuzzy soft topological spaces.
Let w : X — Y p: E — K be one-one, onto, fuzzy soft open and fuzzy soft
continuous maps and hence a mapping fu, : FSS(X,E) — FSS(Y,K) be a one-
one, onto and fuzzy soft open and continuous map, then (X, 71, F) is FSRi(j) =
(Y, 72, K) is FSRy(j), where j =1, i, iii.

Proof. Let (X, 11, E) be a fuzzy soft topological space and (X, 11, F) is FSR4(j).
We have to prove that (Y, 72, K) is FSRi(j). Let £*, ¢* be fuzzy soft points in
(Y,K) with ¢ # ¢ and let (H,K) € m,e € E with H(k)(£) # H(k)(y). Since
fup 1s onto and so u,p are onto, then there exist fuzzy soft points z¢,yS in (X, E)
with fup(xl) = 22, fup(yS) = yS and €5 # ¢S as fup is one-one. Since f, is soft
continuous, £, (H, K) € ry with (£, (H, K))(k)(@) # (£ (H, K))()(3). Again,
since (X, 71, E) is FSR; (i), then there exist (F, E), (G, E) € 7 such that

2.q(F, E), ysq(G, E) and (F, E)N (G, E) = &

As fup is open, fu,(F, E) € 1.
Now, we have the following implication:
fup(F, E)(e)(£) = sup{u(z) = &} sup{p(é) = e} F'(¢)(z)
= fup(F, E)(e)(£) = F(e)(x) for some x

Fun(Gy BY(©)(W) = sup{uly) = #} sup{p(é) = e}G(e)(y)
= fup(G, E)(e)(y) = G(e)(y) for some y.
Now, we get the following implications:
28q(F,E) = F(e)(x)+r>1Vz e X, ec FE
= fup(F, E)(e)(%) + 7> 1
= &5q fup(F, E).
Further, we have the following implications:
ysq(G. E) = G(e)(y) +s>1Vye X, e€ B
= fup(G, E)(e)(¥) +s>1
= y:qup(GyE)~
Also, we obtain the following implications:

and

(F,EYN(G,E) =9 = min (F(e)(z),G(e)(y)) =0Vz, ye X, ec E
= min (fu,(F, E)(e) (%), fup(GvE)( )(@)) =0
= fup(F, E)(e)(£) N fup(G, E)(e)(y) =0
ifUP(FaE)ﬁfup( ):@

Thus it follows that there exist f,,(F, E), fup(G, E) € T2 such that
Céi(Ifup(F E) ggqfup(G E) and fup(F E) N fup(G E) =0
So (Y, 12, K) is FSR4(j) space. Hence the proof is thus complete. O

Theorem 3.5. Let (X, 71, E) and (Y, 72, K) be two fuzzy soft topological spaces. Let
u: X —Y,p: E— K be one-one, onto, soft open and soft continuous maps,
i.e., a fuzzy soft mapping fup : FSS(X,E) — FSS(Y, K) be a one-one, onto, soft
open and fuzzy soft continuous map. If (Y, 7o, K) is FSR1(j), then (X, 71, E) is
FSR1(j), where j =14, i, iii.

Proof. Let (Y, 12, K) be a fuzzy soft topological space and (Y, 72, K) is FSR;(j). We
have to prove that (X, 7, FE) is FSR1(j). Let a¢, y¢ be fuzzy soft points in (X, E)
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with « # y and let (H,E) € 7 with H(e)(x) # H(e)(y) Ve € E. Since fyp is
one-one, i.e., u, p are one-one, there exist fuzzy soft points x¢,y¢ in (X, F) with
Fup(x8) = 2, fup(yS) = ¢S and #¢ # ¢ as f,p is one-one. Then £X, y* are fuzzy
soft points in (Y, K). As fy, is soft open, fu,(H,E) € 7o with (fu,(H, E))(e)(£) #
(fup(H, E))(e)(9). Again, since (Y, 72, K) is F'SR1 (), there exist (F, K), (G, K) € m
such that #%¢(F, K),9%q(G,K) and (F,K) N (G,K) = @. As f,, is fuzzy soft
continuous, f'(F, K), f.}(G,K) € 7.
Now, by definition of fuzzy soft inverse mapping, we have

fap (F,K)(e)(2) = (F, K)(p(e)) (u(x))
and

fup (G K)(e)(y) = (G, K)(p(e)) (u(y)),
Vo, y€ X, e € E, where p(e) = k Vk € K and u(z) = &, u(y) =g Vi, gy €Y.
Now, we have the following implications:
thq(F,K) = F(k)(£)+r>1VieY, ke K
= (F,K)(pe)(u(x)+r>1Vee X, ec E
= fop (F,K)(e)(x) +7 > 1
= wtqfo) (F,K).
Further, we get the following implications:
7%q¢(G,K) = Gk)(Y) +s>1VgeY, ke K
= (G, K)(p(e))(u(y) +s>1Vye X, ec E
= FG B )) +5> 1
= y$qfo, (G K).
Also, we obtain following implications:
(F,K)N(G,K) =
= min (F(k:)(:z;),G(k:)( ) =0VE, g€y, ke
= min ((F, K)(p(e))(u(@)), (G, K)(p(e))(u(y))) = 0 Vo, y € X, e € B
= min (' (F, K)(e) (@), f.,) (G, K)(e)(y)) =0
=>pr (F, K)( )(@) N fo (G, K)(e)(y) =0
= fup (F,K) 0 fo) (G K)=2.
Thus it follows that there exist f,.!(F, K), f,,) (G, K) € 7 such that

25 0y (F, K), 950 o (G, K) and f,}(F,K) N £,/ (G, K) =
So (X, 7, F) is FSR;(j) space. Hence the proof is complete. O

4. CONCLUSION

The main result of this paper is introducing some new concepts of fuzzy soft R;
topological spaces using quasi-coincidence sense. We discuss some features of this
concepts and present their subspaces and hereditary properties. We hope that in-
terested members of the scientific community will find useful applications such as
decision making problem, game theory, artificial intelligence for these theories in
near future.
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