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We introduce the topological structure of fuzzy parametrized soft sets and fuzzy parametrized soft mappings. We define the notion
of quasi-coincidence for fuzzy parametrized soft sets and investigated its basic properties. We study the closure, interior, base,

continuity, and compactness and properties of these concepts in fuzzy parametrized soft topological spaces.

1. Introduction

In 1965, after Zadeh [1] generalized the usual notion of a set
with the introduction of fuzzy set, the fuzzy set was carried
out in the areas of general theories and applied to many
real life problems in uncertain, ambiguous environment. In
this manner, in 1968, Chang [2] gave the definition of fuzzy
topology and introduced the many topological notions in
fuzzy setting.

In 1999, Molodtsov [3] introduced the concept of soft set
theory which is a completely new approach for modelling
uncertainty and pointed out several directions for the appli-
cations of soft sets, such as game theory, perron integrations,
and smoothness of functions. To improve this concept, many
researchers applied this concept on topological spaces (e.g.,
[4-9]), group theory, ring theory (e.g., [10-14]), and also
decision making problems (e.g., [15-18]).

Recently, researchers have combined fuzzy set and soft
set to generalize the spaces and to solve more complicated
problems. By this way, many interesting applications of soft
set theory have been expanded. First combination of fuzzy
set and soft set is fuzzy soft set and it was given by Maji
et al. [19]. Then fuzzy soft set theory has been applied in
several directions, such as topology (e.g., [20-23]), various
algebraic structures (e.g., [24, 25]), and especially decision
making (e.g., [26-29]). Another combination of fuzzy set
and soft set was given by Cagman et al. [30] who called it
fuzzy parametrized soft set (for short FP-soft set). In that
paper, Cagman et al. defined operations on FP-soft sets

and improved several results. After that, Cagman and Deli
[31, 32] applied FP-soft sets to define some decision making
methods and applied these methods to problems that contain
uncertainties and fuzzy object.

In the present paper, we consider the topological structure
of FP-soft sets. Firstly, we give some basic ideas of FP-soft sets
and also studied results. We define FP-soft quasi-coincidence,
as a generalization of quasi-coincidence in fuzzy manner
[33], and use this notion to characterize concepts of FP-
soft closure and FP-soft base in FP-soft topological spaces.
We also introduce the notion of mapping on FP-soft classes
and investigate the properties of FP-soft images and FP-soft
inverse images of FP-soft sets. We define FP-soft topology
in Chang’s sense. We study the FP-soft closure and FP-soft
interior operators and properties of these concepts. Lastly we
define FP-soft continuous mappings and we show that image
of a FP-soft compact space is also FP-soft compact.

2. Preliminaries

Throughout this paper X denotes initial universe, E denotes
the set of all possible parameters which are attributes, char-
acteristic, or properties of the objects in X, and the set of all
subsets of X will be denoted by P(X).

Definition 1 (see [1]). A fuzzy set A in X is a function defined

as follows:
A={&ﬁ9:xex}, )
x

where p, : X — [0,1].



Here p, is called the membership function of A, and the
value py (x) is called the grade of membership of x € X. This
value represents the degree of x belonging to the fuzzy set A.

A fuzzy point in X, whose value is « (0 < o < 1) at the
support x € X, is denoted by x,. A fuzzy point x, € A, where
Ais fuzzy setin X if & < p,(x).

Definition 2 (see [3]). A pair (F, E) is called a soft set over X
if F is a mapping defined by F : E — P(X).

In other words, a soft set is a parametrized family of
subsets of the set X. Each set F(e), e € E, from this family
may be considered as the set of e-elements of the soft set
(F,E).

Definition 3 (see [30]). Let A be a fuzzy set over E. A FP-soft
set F, on the universe X is defined as follows:

F, = {(”Ae(e),fA(e)> e cE fe) € P(X),
(2)
a(e) € [0,1]},

where the function f, : E — P(X) is called approximate
function such that f,(e) = @ if yy(e) = 0, and the function
pa: E — [0,1] is called membership function of the set A.

From now on, the set of all FP-soft sets over X will be
denoted by FPS(X, E).

Definition 4 (see [30]). Let F, € FPS(X, E).
(1) F,is called the empty FP-soft set if 14 (e)
e € E, denoted by F.

(2) F, is called A-universal FP-soft set if p4(e) = 1 and
fale) = X forall e € A, denoted by F.

If A = E, then A-universal FP-soft set is called
universal FP-soft set, denoted by Fj.

= 0 for every

Definition 5 (see [30]). Let F4, Fz € FPS(X, E).

(1) F4 is called a FP-soft subset of Fz if A < B and
fale) € fg(e) for every e € E and one writes F,C Fp.

(2) F, and Fy are said to be equal, denoted by F, = Fy if
F,CFgand FgzCF,.

(3) The union of F, and Fj, denoted by F,UFy, is the FP-
soft set, defined by the membership and approximate
functions py () = max{u,(e), ug(e)} and f, zle) =
fale) U ggle) for every e € E, respectively.

(4) The intersection of F, and Fg, denoted by F, NG,
is the FP-soft set, defined by the membership and
approximate functions p,ng(e) = min{uy(e), ug(e)}
and fangle) = fale) N ggle) for every e € E,
respectively.

Definition 6 (see [30]). Let F, € FPS(X, E). Then the com-
plement of F,, denoted by Fy, is the FP-soft set, defined by the
membership and approximate functions puc(e) = 1 — py(e)
and fj(e) = X — f(e) for every e € E, respectively.

Clearly (F})" = Fy, F}% = F,,and F = Fj.
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Proposition 7 (see [30]). Let F,, Fp, and F, € FPS(X,E).
Then

(1) (F, UFy)" = F, NFg;

(2) (F,AFy) = FSUF

3)F,NF,=F,, F,UF, = F,;

(4) FyAF, = F,, F,fiFy = Fy;

(5) FyFy = Fy\F,, F, UFy = F5UF,;

(6) FAﬁEFBﬁfC) = (FoNFp)NFe, FAU(FpUFg) =
(F4 UFp)UFg;

(7) F,OF, = F,, F,UF; = Fj.

3. Some Properties of FP-Soft Sets and
FP-Soft Mappings

Definition 8. Let ] be an arbitrary index set and F, €
FPS(X, E) foralli € J.

(1) The union of F, s, denoted by U;;F, , is the FP-
soft set, defined by the membership and approximate
functions My, A, (e) = sup;;{u Ai(e)} and foe; A, (e) =
Uies fa,(e) for every e € E, respectively.

(2) The intersection of F, ’s, denoted by N;¢; F , is the FP-
soft set, defined by the membership and approx1mate
functions pn_ 4 (e) = infic{uy (e)} and f_4 (e) =
Nicy fa,(e) for every e € E, respectively.

Proposition 9. Let ] be an arbitrary index set and F, €
FPS(X, E) for alli € ]J. Then

ey (Oie]FA,-)C = ﬁie]FCi;
(2) (ﬁie}FA,.)C = Uie]ij;

Proof. (1) Put Fy = (U;;F, )" and Fe = Ny Fy . Then for all
e€ L,

ug(e) =1—py 4, (e)=1- Su}) {P‘A (6)}

= ﬁfel]f{l ~Ha, (3)} = 1lrE1]f {.”A; (5)} = Uc(e),

fele)=X~fi_ 4 (e)=X~ ig]fAi (e) (3)

- Q] (X B fAi (e)) = iQ]ng. (e)

= fnielAﬁ (e) = fc(e).

This completes the proof. The other can be proved
similarly. O

Definition 10. The FP-softset F, € FPS(X, E) is called FP-soft
point if A is fuzzy singleton and f,(e) € P(X) for e € supp A.
If A = {e}, uy(e) = a € (0, 1], then one denotes this FP-soft
point by e£ .
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Definition 11. Let ef F, € FPS(X, E). One says that e£ €F,
read as e/ belongs to the FP-soft set F, if & < 4 (e) and f(e) <

fale).

Proposition 12. Every nonempty FP-soft set F, can be
expressed as the union of all the FP-soft points which belong
toF,.

Proof. This follows from the fact that any fuzzy set is the
union of fuzzy points which belong to it [33]. O]

Definition 13. Let F,, Fy € FPS(X, E). F,, is said to be FP-soft
quasi-coincident with Fg, denoted by F,qFp, if there exists
e € E such that yy(e) + pg(e) > 1 or f4(e) is not subset of
fg(e). If F, is not FP-soft quasi-coincident with Fp, then one
writes F,qFp.

Definition 14. Let ef F, € FPS(X, E). e£ is said to be FP-soft
quasi-coincident with F,, denoted by e£ qF ifa+py(e) > 1
or f(e) is not subset of fj(e). If e£ is not FP-soft quasi-
coincident with F,, then one writes e£ gF,.

Proposition 15. Let F,, Fy € FPS(X, E). Then the following
are true:

(1) F,CFy & F,qFg;

(2) FoqFy = F,AFy#F,.

(3) FAqFy;

(4) FoqFy © there exists an eiEFA such that egqFB;

(5) el €F & e/gF,;

(6) F4CFy = ifel qF 4, then el qFy for all e € FPS(X, E);
Proof. (1) Consider

F,CFy & Ve € E,

pa(e) <ugle), fale) < fple)

— Ve€kE,

pale) —pg(e) <0, fa(e) S fzle) (4)

= Vec€kE,

pale)+1—pug(e)<1, fale) < fple)

& F,qF5.

(2) Let FyqFg. Then there exists an e € E such that p4(e) +
pg(e) > 1or f,(e) is not subset of fg(e). If py(e) + pgle) > 1,
ANB+#0g and the proofis easy. If f,(e) is not subset of fz(e),
then f4(e) N fz(e) # @. Hence F4,NFy # F,.

(3) Suppose F,qF,. Then there exists e € E such that
pale) + pac(e) > 1 or fa(e) is not subset of (f;(e))". But this
is impossible.

(4) It F ,qFp, then there exists an e € E such that y,(e) +
pg(e) > 1or f,(e) is not subset of fz(e). Putaw = py(e) and

f(e) = f4(e). Then we have eiEFA and einB.

Conversely, suppose einB for some ei'éF - Then o +
pg(e) > 1 or f(e) is not subset of fx(e). Therefore, we have
pale) + ugle) > 1or f,(e) is not subset of fz(e) fore € E.
This shows F,qF5.

(5) It is obvious from (1).

(6) Let ei, F, € FPS(X, E) and einA. Thena+py(e) > 1
or f(e) is not subset of f7(e). Since F,CFp, o + pgle) > 1 or
f(e) is not subset of fx(e). Hence we have egqFB. O

Proposition 16. Let {F, : i € J} be a family of FP-soft sets
in FPS(X, E), where ] is an index set. Then eé is FP-soft quasi-
coincident with U F, if and only if there exists some F, €
{F4, 1 i € J} such that egqFAi.

Proof. Obvious. O

Definition 17. Let FPS(X, E) and FPS(Y, K) be families of all
FP-soft sets over X and Y, respectively. Letu : X — Y and
p: E — K betwo functions. Then a FP-soft mapping f,, :
FPS(X,E) — FPS(Y, K) is defined as follows.

(1) For F, € FPS(X, E), the image of F, under the FP-
soft mapping f,, is the FP-soft set Gg over Y defined
by the approximate function, Vk € K,

if p' (k) + 2;
) {eepl(k)u(fA(e)) if p! (k) 5

z, otherwise,

where p(A) = Sis fuzzy set in K.

(2) For Gg € FPS(Y, K), then the preimage of Gg under
the FP-soft mapping f,,, is the FP-soft set F, over X
defined by the approximate function, Ve € E,

fate)=u"(gs(pe)), (6)

where p~(S) = A is fuzzy set in E.

If u and p are injective, then the FP-soft mapping f,, is
said to be injective. If u and p are surjective, then the FP-soft
mapping f,, is said to be surjective. The FP-soft mapping f,,,
is called constant, if u and p are constant.

Theorem 18. Let X and Y be crips sets Fy, Fy € FPS(X, E),
Gs, Gg, € FPS(Y,K) Vi € ], where ] is an index set. Let Jup
FPS(X,E) — FPS(Y,K) be a FP- soft mapping. Then,

(1) if Fo CF,, then f,,(Fa )Cf,p(Fa));

(2) if Gs,CGg, then £, (Gs)C f,ry (Gs));

(3) F4C fypp (fup(Fa)); the equality holds if f,, is injective;
(4) fup(f;pl (Gs))CGg; the equality holds if £, is surjective;
(5) fupUiesFa,) = Uiey fup(Fa,);

(6) fup(MiesFa,)Nic) fup(F,); the equality holds if f,, is
injective;

(7)f (O ie/Gs,) = Uies (Gs)



(8) fup (NiejGs,) = 1€]fup (Gs)s

(9) (fip (GO = fop (G);

(10) (fp (FA)]E fip (S

W) £,(Gg) = Fy

(12) £,,,(Gy) = Fys

(13) f.,(F5)CGg; the equality holds if f,, is surjective;
(14) f,p(Fy) = Gy

Proof. We only prove (3), (5), (7), (9), (11), and (12). The others
can be proved similarly.

(3) Put Gg = f,,(Fy) and Fy = f,(Gy). Since A <
pH(p(A)) = p '(S) = B, it is sufficient to show that f,(e) €
fgle) foralle € E,

fale)=u" (g5(p(@))
=u (Uesp’l(p(e))u (fa (6))) -
= Uge o1 (p(e)) U T (u(fa(e)
2 fale).
This completes the proof.

(5) Put Gg, = fu (Fy,) and Gg = fup(Uze](FA )). Then
S=pVA)) = Vp(A ) = VS and forall k € K,

g(k)‘{ S w(Yfa @) P70 2o
S = e€

@ otherwise

— Jeep (k) 16]
%]

:{u u(fa @)

u(fa, @) if p ' (k) £ 2

otherwise

if p~! (k) # @; 8
releep(k) v ();é ()

%} otherwise

(k)

1 u u(fA (@) if p (k) # &
U {e€p”
i€] &

otherwise

,E,gs (k).

This completes the proof.
(7) Put Fy, = f,, (GS Jand Fy = f,, (UIEIGS) Then A =

P (VS) = fol(S) = VA, and for alle € E,

fa@ =u" (Yas (r@)

Ui (a4 () ®
iLEJ]f 4,(€)-

This completes the proof.
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(9) Put f,(Gs) = F, and f, (Gg) =
eckFk,

Fp. Then for all

f8(€) = fps) () = frpisy (€)

where p_l(S) and p_l(SC) are fuzzy sets over E. This shows
that the approximate functions of Fz and F; are equal. This
completes the proof

(11) Put F, = f (G ). Then for all e € E,

= fa(e), (10

fa@)=u"(Gg(p(e)) =u" (Y)

This shows that F, = Fj.
(12) Since p~'(K) is fuzzy empty set, that is, 0, the proof
is clear. O

=X=fgle). (11)

4. FP-Soft Topological Spaces

Definition 19. A FP-soft topological space is a pair (X, 1),
where X is a nonempty set and 7 is a family of FP-soft sets
over X satistying the following properties:

(Tl) FQ,FE €T,
(T2) if Fy, Fy € 7, then Fy\NFy € 15
(T3) if Fy €7, Vi€ ], thenUy Fy €.

7 is called a topology of FP-soft sets on X. Every member of
is called FP-soft open in (X, 7). Fy is called FP-soft closed in
(X,7)if Fy € 1.

Example 20. Ty giseree = 1F > Fg} is a FP-soft topology on X.
Tgiscrete = FPS(X, E) is a FP-soft topology on X.

Example 21. Assume that X = {x,,x,,x5,x,} is a universal
setand E = {e,, e,, 5} is a set of parameters. If

{((31 0.2 1%1 %3 ) ((62)0,3’{x1’x4})’
(e f2})}
= {((e1)os xl,xz,x3}),((ez)o,s,{xpxd),
(( 0.4’ xvxz})}
= {((e) 07 1%0% b, ((62)0,3’X)’((63)0,9>{x2’x3})}’
{((31 0.7 x1’x2’x3})’((@2)o,5’x)’
((es)ogr fxax3)}

(12)

then 7 = {F,,F, ,F4,, Fa,, F4,, Fg} is a FP-soft topology on
X.

Theorem 22. Let (X, T) be a FP-soft topological space and let
7’ denote family of all closed sets. Then,

(1) F,,Fz e 1';
(2) if Fy, Fp € 7', then F,UFp € 7';
(3)ifFy €1, Vi€ ], then g Fy €.
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Proof. Straightforward. O

Definition 23. Let (X, T) be a FP-soft topological space and
F, € FPS(X, E). The FP-soft closure of F, in (X, 1), denoted
by F,, is the intersection of all FP-soft closed supersets of F,.

Clearly, F, is the smallest FP-soft closed set over X which
contains F,, and F, is closed.

Theorem 24. Let (X, T) be a FP-soft topological space and F ,,
Fy € FPS(X, E). Then,

(1) F, = F,, and Fz = Fg;

(2) F4CFy;

(3) Fp = Fy

(4) if F,CFy, then F,CFy;

(5) F, is a FP-soft closed set if and only if Fy = F;

(6) F,UFy = F,UFj.

Proof. (1), (2), (3), and (4) are obvious from the definition of
FP-soft closure. o

(5) Let F, be a FP-soft closed set. Since F, is the smallest
FP-soft closed set which contains F,, then F,CF,. Therefore,
F, =F,.

(6) Since F,CF,UFp and FzCF,UFg, then, by (4),
F,CF,UFy, F5CF,0F3, and hence F,UFzCF,UFj.

Conversely, since F, and F are FP-soft closed sets, F,UFy
is a FP-soft closed set. Again since F ,UF5CF4,UFj, by (4), then
F,OF,CF ,UF,. O

Definition 25. Let (X, 7) be a FP-soft topological space. A FP-
soft set F, in FPS(X, E) is called FP-Q-neighborhood (briefly,
FP-Q-nbd) of a FP-soft set Fy if there exists a FP-soft open set
Fc in 7 such that FgqF_ and F-CF,.

Theorem 26. Let eg, F, € FPS(X, E). Then eggF_A if and only
if each FP-Q-nbd of ¢! is FP-soft quasi-coincident with F..

Proof. Let e£ €F,. Suppose that F is a FP-Q-nbd of e£ and
F-gF,. Then there exists a FP-soft open set Fy such that
e/ qFCF.. Since F.gF,, by Proposition 15(1), F,CFSCFy.
Again since einB, e£ does not belong to Fg. This is a
contradiction with F,CFj,.

Conversely, let each Q-nbd of e£ be FP-soft quasi-
coincident with F,. Suppose that e£ does not belong to F,,.
Then there exists a FP-soft closed set Fz which is containing
F, such that e£ does not belong to Fg. By Proposition 15(5),
we have e/gF5. Then Fj is a FP-Q-nbd of e/ and, by
Proposition 15(1), F,qFg. This is a contradiction with the
hypothesis. O

Definition 27. Let (X, 7) be a FP-soft topological space and
F, € FPS(X, E). The FP-soft interior of F, denoted by F is
the union of all FP-soft open subsets of F 4.

Clearly, F; is the largest fuzzy soft open set contained in
F,, and F,, is FP-soft open.

Theorem 28. Let (X, T) be a FP-soft topological space and F ,,
Fy € FPS(X, E). Then,

(1) (Fy)" = F, and (Fg)* = F
(2) F,CFy;
(3) (Fy)" =Fy;
(4) if FyCFp, then F,CFy;
(5) F, is a FP-soft open set if and only if F, = Fy;
(6) (F4NFy)" = FyNF;.
Proof. Similar to that of Theorem 24. O

Theorem 29. Let (X, 1) be a FP-soft topological space and
F, € FPS(X, E). Then,

(1) (F)" = Fy;
(2) (Fo)" = (FQ)".
Proof. We only prove (1). The other is similar. Consider

(FZ)C =(G{Fs | Fg e, FAEFB})C

A {F5 | Fy € 7, F,CFg}

_ _ (13)
=N {F; | Fy e 7', F3CF;}
=F5.
O

Theorem 30. Let ¢ : FPS(X, E) — FPS(X, E) be an operator
satisfying the following:

(D) c(Fy) = Fy;

(c2) F,Ec(F,),YF, € FPS(X, E);

(c3) c(F,0F,) = c(F,)Uc(Fg), YF, Fy € FPS(X, E);

(c4) c(c(Fy)) = c(F,),VF, € FPS(X, E).

Then one can associate FP-soft topology in the following way:

= {FS € FPS(X,E) | ¢ (F,) = F,}. (14)

Moreover with this FP-soft topology 7, F, = c(F,) for every
F, € FPS(X, E).

Proof. (T1) By (cl), Fy, = Fg € 7. By (c2) FzCc(Fp), so c(Fg) =
Fzand F, € 1.

(T2) Let F,, Fg € 7. By the definition of 7, c(Fy) =
F, and c(Fg) = Fg. By (c3), c((FANFg)) = c(F,UFp) =
c(FS)Tc(FS) = FSUFS = (FuNFp)°. So FyAF € T.

(T3) Let {F,, | i € J} ¢ 7. Since c is order preserving
and Ny Fy CF, Yk € ], then c(NigF} )Sc(Fy ) = Fy .
Then we have c(f;¢;Fy )SN; Fy . Conversely, by (c2) we
have ¢, Fjy Ce(R;e;Fy ). Hence, c((Uje Fy))°) = c(Mie Fy ) =
NiesFa, = (Ui Fa)  and U Fy, € 7.

Now we will show that with this FP-soft topology 7, F, =
c(F,) for every F, € FPS(X,E). Let F, € FPS(X, E). Since



(F,)° € 7, then c(F,) = F,. Since c is order preserving,
c(FA)ic(F_A) = F_A. Conversely, by (c4) we have (c(F4))" € 7.
Then since F,Cc(F,) and F,, is the smallest FP-soft closed set
over X which contains F,, F,Cc(F,). O

The operator c is called the FP-soft closure operator.

Remark 31. By Theorem 24(1), (2), (3), and (6) and
Theorem 30, we see that with a FP-soft closure operator
we can associate a FP-soft topology and conversely with a
given FP-soft topology we can associate a FP-soft closure
operator.

Theorem 32. Leti: FPS(X,E) — FPS(X, E) be an operator
satisfying the following:

(i1) i(Fg) = Fg

(i2) i(F,)CF,, VF, € FPS(X, E);

(i3) i(F,NFg) = i(F,)Ni(Fy), VF 4, Fz € FPS(X, E);
(i4) i(i(F,)) = i(F,), VF, € FPS(X, E).

Then one can associate a FP-soft topology in the following way:
7={F, € FPS(X,E) | i(F4) = F,}. (15)

Moreover, with this fuzzy soft topology T, (F,)" = i(F,) for
every F, € FPS(X, E).

Proof. Similar to that of Theorem 30. O

The operator i is called the FP-soft interior operator.

Remark 33. By Theorem 28(1), (2), (3), and (6) and
Theorem 32, we see that with a FP-soft interior operator we
can associate a FP-soft topology and conversely with a given
FP-soft topology we can associate a FP-soft interior operator.

Definition 34. Let (X, 1) be a FP-soft topological space. A
subcollection & of 7 is called a base for 7 if every member
of 7 can be expressed as a union of members of %.

Example 35. If we consider the FP-soft topology 7 in
Example 21, then one easily sees that the family B =
{Fg,Fu > Fya,, Fu,, Fg}is a basis for 7.

Proposition 36. Let (X, ) be a FP-soft topological space and
B is subfamily of T. B is a base for T if and only if for each e£
in FPS(X, E) and for each FP-soft open Q-nbd F, ofeg, there
exists a Fyy € B such that el gFCF .

Proof. Let & be a base for 7, e/ € FPS(X, E) and let F, be a
FP-soft open Q-nbd of ei. Then there exists a subfamily %’
of % such that F, = U{Fy | Fz € B'}. Suppose that e£éFB
for all Fy € R'. Then « + pple) < 1and f(e) < fy(e) for
every Fp € AB'. Therefore, we have « + uale) < land f(e)is
not subset of f,(e) since yy(e) = sup{pgle) | Fy € &'} and
fa(e) = Ufg(e). This is a contradiction.

Conversely, if 9 is not a base for 7, then there existsa F, €
7 such that F = U{F; € % : F3CF,}# F,. Since Fo#F,,
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there exists e € E such that ps(e) < py(e) or fo(e) € fale).
Put @ = 1 — pc(e) and f(e) = fi(e). Then in both cases,
we obtain egqF ', and eiéFc. Therefore, we have pg(e) + o <
pcle) + « = 1and f(e) N fzle) € f(e) N fo(e) = @, that
is, egqFB for all F; € 98 which is contained in F,. This is a
contradiction. O

Definition 37. Let (X, 1,) and (Y, 7,) be two FP-soft topologi-
cal spaces. A FP-soft mapping f,, : (X,7;) — (Y, 7,)iscalled

FP-soft continuous iffu_p1 (Gg) € 11, VGg € T,

Example 38. Assume that X = {x,,x,, x5}, Y = {y}, ¥ y3}
are two universal sets, E = {e;,e,}, K = {k;,k,} are two
parameter sets, and f,, : (X,7)) — (Y,7,) is a FP-soft
mapping, where u(x,) =y, ulx,) =y, ulx;) =
ys, and p(e;) = Kk, and ple,) = k. If we take
Fy = {((61)0)3,{x2,x3}),((62)0,2,{x1,x2})}, Gy = {((kl)o,p
12D, (K)o Ay y3HDh 71 = {F, Fg Fub, and 1, =
{0, Tx, G}, then fup 1s @ FP-soft continuous mapping.

The constant mapping f,, : (X,7)) — (Y,7,) is not
continuous in general.

Example 39. Assume that X = {x,x,,x3}, Y = {y, 1}
are two universal sets, E = f{e;,e,}, K = {ki,k,} are
two parameter sets, and f,, X)) — 1) is
a constant FP-soft mapping, where u(x;) = u(x,)
u(x;) = y, and ple;) = ple;) = ky. If we take Gy =
{((k)os> 11> 7205 (K3) 0,5 {y2 y3Db 71 = {F, Fghand 7, =
{Fy> Fr> Gg}, fup is not a FP-soft continuous since fu_p1 (Gy) ¢
.

Let a € [0, 1]. We denote by « the constant fuzzy set on
E; that is, ‘u“E(e) =qaforalle € Eand « € [0, 1].

Definition 40. Let F, € FPS(X, E). F, is called - A-universal
FP-soft set if p4(e) = a and f,(e) = X foralle € A, denoted

Definition 41 (see [21]). A FP-soft topology is called enriched
if it satisfies F; € 7 and F&C-A € tforall @ € (0,1].

Theorem 42. Let (X,1,) be an enriched FP-soft topolog-
ical space, (Y,7,) a FP-soft topological space, and f,, :
FPS(X,E) — FPS(Y,K) a constant FP-soft mapping. Then
Jup is FP-soft continuous.

Proof. Let Gg € T,. Put f;pl(GS) =F,. Then A= p'(S) = ap,
where o = sup; {pg(k)} and

fA(e)=u1(gS(p(e)))={X, as(p@)te o

@, otherwise

foralle € E. Hence Fy = F; € 7y or Fy = F; € 7 and so
fup : (X, 1) — (Y, 1,) is FP-soft continuous. O

Theorem 43. Let (X, 1,) and (Y, 1,) be two FP-soft topological
spaces and let f,, : FPS(X,E) — FPS(Y,K) be a FP-soft
mapping. Then the following are equivalent:
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() fup is FP-soft continuous;

(2) fu_p1 (Gg) is FP-soft closed for every FP-closed set Gg
overY;

(3) fup(F)T fup(F4), VE, € FPS(X, E);
(4) fu (G5)C f,p (Gy), YG € FPS(Y, K);
(5) fup (Go)<( fup (Gy))’, VG4 € FPS(Y, K).

Proof. (1)=(2) It is obvious from Theorem 18(9).
(2)=(3) Let F, € FPS(X, E).
FAEf;;<fup<FA>>FAEf;;(fup<FA>> € T
we have FACf (fup(FA)) By Theorem18(4), we get
FupED fupfop FupE)T i (E).
(3)=(4) Let G4 € FPS(Y, K). If we choosef (GS) instead
of F, in (3), then fup(fu (GS))Cfup(fu (Gs))CGg. Hence by

Theorem 18(3), fp Gg)C up fup(fup (Gy))) Cfup (Gs
(4)=(5) These follow from Theorem18(9) and
Theorem 29.
(5)=(1) Let G5 € T,. Slnce Ggisa FP soft open set, then

Since
therefore

fu_pl(GS) fu_pl(Gg)E f Y(Gy))°C (Gs) Consequently,
f;;(GS) is a FP-soft open and so fup is FP-soft continu-
ous. O

Theorem 44. Let fup X,1) — (,1,) be a FP-soft
mapping and let % be a base for T,. Then f,, is FP-soft

continuous if and only if f,, 1(Gg) € 1), VG € B.
Proof. Straightforward. O

Definition 45. A family € of FP-soft sets is a cover of a FP-soft
set Fy 1fFACU{FA F,, € €,i € ]} Itis a FP-soft open cover
if each member of € is a FP-soft open set. A subcover of @ is
a subfamily of € which is also a cover.

Definition 46. A family € of FP-soft sets has the finite
intersection property if the intersection of the members of
each finite subfamily of € is not empty FP-soft set.

Definition 47. A FP-soft topological space (X,7) is FP-
compact if each FP-soft open cover of Fz has a finite subcover.

Example 48. Let X = {x;,x,,...}, E = {ej,e,,.. .}, and Fy =
{((e)1)m X = {x1, %550, x,}) 11 =1,2,...}. Then T = {FAn :
n=1,2,...} U{F,, Fg}is a FP-soft topology on X, and (X, 7)

is FP-compact.

Theorem 49. A FP-soft topological space is FP-soft compact
if and only if each family of FP-soft closed sets with the finite
intersection property has a nonempty FP-soft intersection.

Proof. If € is a family of FP-soft sets in a FP-soft topological
space (X, 7), then & is a cover of Fj if and only if one of the
following conditions hold:

(1) OfF,, : Fy €B,i€ ]} =Fg
(2) (O{F,, : F4, € B,i € J})" = FL = Fys

(3) V{E; :Fy €%ric]}=F

Hence the FP-soft topological space is FP-soft compact if and
only if each family of FP-soft open sets over X such that
no finite subfamily covers Fj fails to be a cover, and this is
true if and only if each family of FP-soft closed sets which
has the finite intersection property has a nonempty FP-soft
intersection. 0

Theorem 50. Let (X, 1) and (Y,1,) be FP-soft topological
spaces and let fup FPS(X,E) — FPS(Y,K) be a FP-
soft mapping. If (X, 7,) is FP-soft compact and f,, is FP-soft
continuous surjection, then (Y, 1,) is FP-soft compact.

Proof. Let € = {Gg, : i € ]} be a cover of Gg by FP-soft open
sets. Then since f,,, is FP-soft continuous, the family of all FP-
soft sets of the form f,, !(Gy), for Gy € G, is a FP-soft open
cover of Fz which has a ﬁnlte subcover. However, since f,, is

surjective, then f,,( fl;; (Gg)) = Gg for any FP-soft set Gg over
Y. Thus, the family of images of members of the subcover is a

finite subfamily of € which covers Gg. Consequently, (Y, 7,)
is FP-soft compact. O

5. Conclusion

Topology is a branch of mathematics, whose concepts exist
not only in almost all branches of mathematics, but also
in many real life applications. In this paper, we introduce
the topological structure of fuzzy parametrized soft sets
and fuzzy parametrized soft mappings. We study some
fundamental concepts in fuzzy parametrized soft topological
spaces such as closures, interiors, bases, compactness, and
continuity. Some basic properties of these concepts are
also presented. This paper will form the basis for further
applications of topology.
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