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Matthew introduced a partial metric, sometimes known as a non-zero self-distance. This paper seeks to extend
Matthew’s notion to the fuzzy soft universe and create a partial fuzzy soft metric. Then we investigate the
convergence of fuzzy soft sequences, fuzzy soft closed ball, fuzzy soft open ball, fuzzy soft map, and fuzzy soft
fixed point theorems in a partial fuzzy soft metric space, as well as some fundamental characteristics.
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1. Introduction

The idea of partial metric space was first introduced by
Matthews in 1994 (see [1]). Fuzzy set theory, first presented
by Zadeh [2], and the theory of soft sets, first proposed
by Molodtsov [3], are two kinds of mathematical tools for
dealing with uncertainties. These techniques are useful for
solving problems in all fields. Beaula and Gunaseeli [4],
Sonam and Narayan [5], Kider [6], Sabri [7], Mohsen and
Thiyab [8], and Mohsen [9] introduced the concept of fuzzy
soft metric space. The concepts of fractional and fuzzy can
also be combined to determine the optimal fuzzy control ac-
cording to differential equations of fractional orders [10-13],
as fractional dynamic systems have many engineering and
physical applications such as electrical circuits, mechanics,
control, electromagnetic processes, memory, genetic prop-
erties, and others. In this article, we defined fuzzy soft
partial metric space in fuzzy soft points and F;, -sequence,
Fso -Cauchy sequence, Fs, — closed ball, Fs, — open ball
in the Fso — PMS and defined Fs, — fixed point, Fgo —

continuous map in fuzzy soft mapping. Also, we have pro-
vided lemma explains the relationship between the Fs, —a
PMS <fso (IC),75) and Fs, —-metric space (]—'so (K), 5)

and we study fuzzy soft fixed point theorems in a partial
fuzzy soft metric space.

2. Preliminaries

Throughout this article, K denotes an initial universe, E is
the set of all parameters, I = [0,1], (Q, W) denotes a fuzzy
soft set, PMS denotes partial metric space , and ( k" Holen)
denotes F3)— sequence of element in this set. In this part,

we provide some preliminary details on fuzzy soft sets.

Definition 2.1 . [2] The fuzzy set X in K is defined
by the map puz : K — I, where X defined by X =
{(k pug(k)) : k € K, px(k) € I}, where pg(k) is termed de-
gree membership of k in X.

Definition 2.2 . [3] If W subset of E . Then the
pair (Q,W) is soft set on K and defined by Qw =
{(e,Qw(e)) : e € E,Qw(e) € P(K)}, such that Q a map de-
fined by Q : W — P(K) and P(K) is a power set of K.

Definition 2.3. [14] A fuzzy soft set on K is referred
to as a set (Q, W), when Q is map Q : W — 17,
and {Q(e) el ec W} , Fs0(K) represents to the whole
fuzzy soft collection, and Fs, (short for fuzzy soft).

Remark 2.4. [14] The complement of a F5y- (Q, W) is
defined by (Q, W)¢ = (QC, W) , where Q€ :E—1fisa
mapping Given by uQ¢(e) = 1 — uQ(e) foralle € W C E.,
Note : W is called support of Qpy, and We get @ # Qyy(e)
forany e € W and Qp (e) equal to @ foralle ¢ W.

Definition 2.5. [15] A F5, ~ (Q, W) on K called.
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1. An absolute Fs, -, denoted by Cyy, if uQ(e) = 1 holds
for everyein W,

2. Anull F,, denoted by @, if uQ(e) = 0holds for every
ein W,

You will now define the equality operation and the sub-
set in Fgo-set.,

Definition 2.6. [14] Let (Q1, W) and (Q5, B) be two Fso
-on K.

1. Then (Q, W) is called a Fs, - subset of (Q, B) if
W C B,and Qq(e) C Qy(e) thatis uQq(e) < uQy(e)
for any e in W. We write (Q1, W) C (Qy, B) .,

2. The two Fso — (Q1, W) and (Q,, B) are called equal
Fso ~, with symbolized by (Qy, B) = (Q1, W), if
(Q1, W) € (Qy, B)and (Qa, B) € (Q1, W).

Next, it’s crucial to remember the Definition of the
Fso -point, which is represented by the symbol ky, .-

Definition 2.7. [16] The F,,-(Q, W) on K is namely
Fso - point and denoted by ka(E), if k € K and for every e

inW,
- cifk=kyeKande=¢y e W,
Hale) =1 0ifk e K — {ko} ore € W — {eg}, where o € (0,1]

Definition 2.8. [17] Assume kyl and k are two
Qo) Q(e2)

Fso--pointon K and (Q1, W) a Fso~ then:
1. The Fs, ~point ka(c) is called belongs to (Qq, W) if for

every e in W, We get Q(e) C Qi (e). and symbolized
by k_QQ(e) S (Ql, W),

2. Both of the F so ~points leQ and kzyQ on K

(e1) (2)
are namely equal Fy,-if k! =k%e; =epand HQ(e)) =
VQ(ez)'
3. The

ment Fgor point

Fso-point k- is called comple-

©

of Fso

for every e in W and k € K,

{ 1—pge), itk =kpe Kande=¢) € W
0,ifk € K — {ko} ore € W —{ep}.

- point k,uQ(c) if

Definition 2.9. [18] Consider the Fy- (Q,, B) and
(Q1,W) on K. Then:

1. (Q, W)U (Qo2,B) = (Q3,C), where BUW equal
C and for any ¢ € Ck € K, uQs(e)k) =
uQi(e)(k), ifee W—B,ke K
Qo(e)(k), ifee B—W,ke K
max [1Q (e) (k), uQs(e)(k)], ife e WN B,k € K

2. (Q1i,W) N (Q2,B) = (Q3,C), where C equal
W UB and for every e in C, uQz(e)(k) =
1Q1(e)(k), ifec W—B,k e K
uQa(e)(k), fe€c B—W,ke K
min [uQq(e)(k), uQz(e)(k)], ife € WN B,k € K.

Definition 2.10. [19] If R real integers and W subset of
E and the set of all non-empty bounded fuzzy subsets of R
is denoted as FB(®), then (R, W) namely Fs, - real set on
R and is defined as a set of Ryy = {(e, Ryy(e)) : for every e
in W,Ryy(e) € FBR) }, where R : W — FBR) W is called
support of Ryy.

Definition 2.11. [19] Assume (R, W) is a F5, - real num-
ber in R, represented by (r, W) (shortly T ), when is a single-
ton Fy,-real set, such as R(W) signified the set of all Fg,
- real values and R (W) denoted a set of all F, - real a
positive values.

Definition 2.12. [4] Let Fs, (K) be the family of all a
non-empty Fso — on K, a Fso — metric space is denoted
by (Fso (K),d), when d : Fo (K) x Feo (K) — R (W)
be a map that fulfills the following conditions for any

1 2
k ,llQ(cl)/k ”Q(ez)’kP‘Q(%) € Fso(K).

1 _ 2 . .
2. E%Q(”) = k,,Q(CZ) if and only if

T (K by Frogey) =0
3.4 (K Mo(ﬂykzwg(q)) =d (k2ﬂq(e2)'kluo(e1>>'

43 (K0 Rg(y ) + 8 (R0 Fogter)
> d (K i) R )

3. Partial fuzzy soft metric space

In this section, we define the partial fuzzy soft metric and
study the convergence of a sequence of fuzzy soft points in
this space to its fundamental features.

A fuzzy soft Partial metric on a nonempty fuzzy
soft set Fyo (K) is a function P : Feo(K) x Feo(K) —
R (W) such that satisfy the following statements for all

1 2 3
k ]”lﬂQ(e1),k HQ(QZ)rk ‘MQ(ES) € ]:so(lc).

(leQ(el)”kzyQ(ez)> = 7~3 (kl#Q(el)’klyQ(el))

D, 1 2 _ P 1 1 _
2. P (k Holer) K uQ(ez)) =P (k Holer) K }tg(e1)> =
P (g (e Rglen)) i and only i K o) = K

R It

1.

1 2 _ 512 1
Khage K VQ@))) =7 (k Ha(er) K ?’o<el>)
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If Fso (K) is a nonempty Fso — set of the universe K and Pisa partial F5o — metric on it, then the pair (]—'so (K), 75) is
referred to as a partial Fs, — metric space. It is simple for showing that the Fso — function D : Fgo (K) X Fso (K) — RT(W)
defined as

B (K e R aten)) = P (Kugteny Fgten)) = P (K ey K poter)) (11)
Fulfills the rules for a F5, — metric on Fg, (K), hence it is a (standard) Fso - metric on Fg, (K). Ina Fgo — PMS, the
concepts of Fs, — convergence, Fs, — Cauchy sequence, completeness, and continuity are defined as follows.
Definition 3.1

1. A Fso — sequence {k”mw } in the Fyo — PMS (Fso (K), P) converges to K0
limnﬁoo 75 <k0”Q<€O) ’ knﬂQ(en)>

o (eo) if and only if P <k0#Q(60),k0#Q(e0)> =

2. A Fso — sequence {k”yg( >} in the F5, — PMS (.7-"50 (IC),75) is considered a Fg,-Cauchy sequence if

en

limy, 1m0 P (kny olen)’ k™, f(e»n)) exists and is finite.

3. A F590 — PMS (]:50 (K0), P) is considered complete when every F5( - Cauchy sequence {k” Holen) } in Fy(KC) converges
toa Fso - point ko]JQ(E’o) € Fso (]C) such that P <kOHQ(€U)’ kOHQ(EU)> = limy, im0 P (anQ(i’n)’km}lQ(Em)>

Definition 3.2 Assume (]-'50 (K), P) be a Fso “a PMS and T € RT(W). An open ball centered at Fs, — point k”Qm €
Fso (K) and radius r~is a set of all F, - points k#Q(a) of Fso(K) such that P (kyQ(aykyQ(e)) < r~. Itis symbolized by

Pr (k;AQ(e)> de Py (kyQ(E)) = {kF‘Q(rz) S ./—"so(K:) :P (kyQ(ﬂ)'k}lQ(E)) < I'i}
TheFs, — closed ball symbolized by

Pr [km(a] - {kﬂgm € FeolK): P (kP‘Q(aJ'kF‘CJ.(f)) = f}

Definition 3.3 Let (Fso (K1), P1,E1) and (Feo (K2), P2, Ez) be two Fso — PMS, respectively. If T : K3 — K and
¢ : E; — E) are both maps, when E; and E; are the parameter sets for the crisp sets Ky and ;. Then the map Ty = (T, ¢) :
(Fso (K1), P1,E1) = (Fso (K2), P2, Ey) is called as a F, -map.

Definition 3.4 A Fso-mapping Tip : Fso(K) = Fso(K) is said to be Fso-continuous at kOF,Q
5 o § B (10 -5 0
¢ > 0, there exists 6 > 0 such that Ty <735 (k m(em))) CPe: (sz (k Vq(eg)»'

Definition 3.5 Let Ty : Fso(K) — Fso(K) be a Fso - map and k1#Q<Cl)€RO<K> bea Fso - element. If Ty (klﬂq(el)> =

1 1
k Ho(er)” Then k Ho(er) °
PMS (.FSO(IC), 75) and Fso-metric space (.7-'50 (K), D) in terms of the Fs, - Cauchy sequence.
Lemma 3.6.

(m)é]-'so(lC) if  for any

is called a Fg, - fixed point of Ttp.The following lemma explains the relationship between the F,-a

1. a Fs - sequence {k”VQ(M)} is a Fso — Cauchy sequence in the F;, - metric space (Fso(K),D) If and only if the
Fso -sequence {k” Ho(en) } is Fso -Cauchy sequence in the F5y — PMS (fSO(IC ), ﬁ) .

2. the Fy, - metric space (Fso (K), D) is complete If and only if a Fgo — PMS (.Fso(IC), 75> is complete.. Additionally

n—oo

: S (1.0 n _0; e (1.0 0 —
lim D (K, Kig, | = 0if and only if B (K0, K0 = .
B (10 o .z .

lim P <k #Q(EO)'anQw} = lim  lim P (knﬁmem'kmﬂmew}

n—oo 1,M—00 N—00

Proof. (1) First, we prove that each Fs, -Cauchy sequence in (.7-'50 (K), 73) isalsoa Fso ~ Cauchy sequence in (]-'50 (K), D) .
Let {k” 1Q(en) } be a Fs, - Cauchy sequence in (-7:50 (K), 75) Then there exists 6 € R such that, for any € > 0, thereis k € IN

for every n,m > k where ‘13 (kr‘#Q(en),kmydem)) - (5‘ <5
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Therefore by use (1.1) we get.

b (kFQ(en) k?@(&n)) P <kP‘Q(Bn) kPH:Q(Bm)) -P (klnla(en)’klnlg(en))
P () 6 ()
75( po(en) HQ em) ) 5‘ ‘5 P( tg(en)’ kHQ(&J)’

=&

ﬁn

IA

N\m
I\)\m

For any n,m > k. Likewise, we prove that D (kmy olem)r k“—Q(en)) < efor all n,m > k .We conclude that {k” Hoten) } is
a Fso -Cauchy sequence in (.7-'50 (K), D). We now show that each Fs, - Cauchy sequence {k”yQM } in (.7-'50 (K), D> is

also a Fs, - Cauchy sequence in (]—'so (IC),I§> Assume ¢ = % Then there exists Ky € IN, for any n,m > Kp,such that

A m 1
b (k }lQ(i‘m)’knyQ(fn)> <7z

since D (K e, Kig(e)) + 2 (Kioger k'ﬁgm)) =D (Ko >1<;4Q<en>>+13 (e Khten))
B (K Koten )’ 1D (e Katen) + 2 (St Kate) =2 (Khoten Koten) |
< B (KigteoKhoten) [P (e Kiaton)| + D (Mhote kﬁlg(eo))'

’5(k'ﬁg<en) ng ) 1P (e Katen)| < T+ [P (K Kot |

As aresult, there is @ € R(W) (fuzzy soft real number ) such that a Fy, -subsequence {13 (ky olen) k;Q(E )) } is convergent

to @ that is lim;, e P <k“yQ(en),k“ﬂQ(€n)) = 4 since the Fs, -sequence {13 (knyQ(en), k“”Q(en)> } has boundaries in R(W).
Now the proof that {15 (knm(e,.)/anQ(en) } is a Fso -Cauchy sequence in R(W) has to be done. As {k”ugw) } isa Fso —
Cauchy sequence in (-7'—50 (K),ﬁ), for every € > 0, there is ke € IN such that for every n,m > ke, D (kmﬂo(em),knm(en)) < 3.

Consequently, for every n, m > ke,

hence

1P (gt K noten) = P (< sateny ¥ aten)| = D (K pgten K™ noten) ) 1 2D (K™ K g ) < €

because of

=
=
[¢°]
=
[¢]
=
]
=
()
=
=)
S
1
3
Jn
—
~
=
o)
5
e
=}
=
o)
s
N
o
=]
5
]
o
—
=
)
=
=
jab)
=]
Q.

<D (knm(eﬂ)fkmyq(em)) + ’75 (knm)fk%@m) B ’7‘

for every n,m > k.
Thus, limy, z—c0 P (k“VQ(en),kmyQ(Em)) =dand {knﬂQw)} is a Fso — Cauchy sequence in (]—'so (K),ﬁ).

(2) Let (}'SO (K), ﬁ) be complete a Fso — PMS. Let {k”ygw) } be a Fs, — Cauchy sequence in (fso (IC),ﬁ) Then from
part (1) We get {k””qm } is a Fso — Cauchy sequence in (fso (K), 75) . Thus, it converges to a Fs, — point at kOVQ(EO) €Fuo (K)
with

: 5 (1.n m 0 n 0 0
tim P (Kugten Katen)) = B, P (K0 Kian) =P (Khogeor (o)

n,m—so00
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Given ¢ > 0, there exists ke € IN such that ﬁ(kOyQ(E()),k“VQ(en)) — Pl (kon(EU),kOHQ(EO)) < ¢ and

= O 0 ~
P (k O ﬂQ(eo)>) -P (knF‘Q<cn>'anQ<enJ) <ewhenn > k.
So we get

B (Kug(e K oten)) = P (Ko Krarr) = P (Kigteny Kot ) <&

and

B (K6 K ugten) ) =P (gt ¥ noten)) = P (K ugten X noten)) < P (€ poteo Kgtee) ) = P (Kuoteo) Kpgte))
+ ‘75 (kOVQ(EO)’kOW(e )) -P (kn#men)'knug(en))‘ <2 when n2>k.

So (]-'SO(IC) ) is complete. Finally, verifying that

lim B (2,K"q,,) =0 ifandonlyif P(z,a) = lim P (a,k%q,) ) = 1im P (K00 k™) )

n—oo n,m—o0

Let limy_c D <ﬁ,knm<en)> = 0. To prove ’ﬁ(ﬁ,ﬁ) = hmn_mo??( M ole )) = limn,m_ﬂxﬂ5 (knm(en)fkmyq(em))'
By use (1,1) we get limnﬂoo1:3<ﬁ,k“”Q(en)> = limy—eo {73 (a,k 1Q(e n>> ﬁ(ﬁ,ﬁ)} = 0 from above we get
limn%w’ﬁ@,knm(en))) = 75((71,&) since 75(47,&) = limn,mﬁoolg(knﬂQ(En),kmﬂQ(emO then we have 75(17,51) —
oo P (7K gcr)) = mnmseo P (K0 K e)) -

Now let ﬁ(ﬁ,ﬁ) = limy_yeo P (ﬁ,knm(en>) = limy,;m—sco P (k“yQ<en),kaQ(em)) to prove limy_eo D (’j’anQ(en)> =
0. Since P(a,a) =

~———

lmyHoo75 (ﬁ,kny ) then we get lim,_y0 |P (a,k° )) — ﬁ(ﬁ,ﬁ)] = 0 By use (1,1) we get

Q(en) HQ(en)

limy; 0o D <zz 'S HOen

Theorem 3.7 Let ( ) be complete a F5o — PMS,and T : (}'so (K), 75> — (Fso (K), P) Fso -mapping such that
there exist r € RT™(W w1th 0 < 7 < 1, satisfying

1 (19 (e T (Rugie) )| < 7| (g Ko ) |

For every K! Ho(ey)” K2 Hoer) EFs(K). Then Thas a unique Fy, - fixed point. Proof. Put kO

(1.3)

Ho(eo) EFso(K).

Then it’s clear that for any n € IN

ug(eo) Ho(eo) =
[P (7" (o) T (Kogeo)) [ <7

‘P (Tn <k?‘Q(30)> L (ng(fo)»’ =T

P (K Ko ten)

And

P (ng(EO) (k(})Q(GO))> ’
By (1,1)

b (Tn (k(P)‘Q(eU)> T (ng(EO)» +P (Tn (ng(ftl)) T (@Q(ﬁ)))) =P (Tn (k(P)’Q(e[))> L (ng(EO)>>

We conclude that

BT (Faten) T (Krcten)) + P (" (Kiaten) ™" (Krten) ) <7

(ng(t’o) (k?‘Q(EO))) ’

Hence D (1" (K6 ) T (Kpgte0)) ) <7 [P (e T (Epoten)) | P (T (Bigan)) T (o))
b (kOVQ(E’O)’T (kOFQ(Eo ))‘ ‘75 (Tn ( OVQ(90)> T (kO”Q(fO))>’

P (kOVQ(EO)’T (k #a(eo) >> ‘ 1P ( F‘Q(EO)’kOQ("’U)> H} '

<

Sr"[
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Now letn,k € N

Then D (T” (k 1o(eo) ) T (K < poleo) ))
B0 (i) T () - (14 (007 ()
(f”+-- 1P (Ko T(k vaten))| [P (€roten Knegey) ]

1—r Hﬁ (kO"Q(EO)'T (kOHQ(EO))) ’ + ’75 <k0HQ(EO)’kOﬂQ(€o)> ] ‘

IN A

IN

Similarly, we get that.

D (THk (kO%Q(60)> 1" (kOMQ(EO))> < ifjr P (kOMQ(EO)’T (k uq(eo) )) |+ P! ( ;Q(EO)’kOVQ(eo)) :

As aresult, {T” (kqueo) ) } is a complete Cauchy sequence in the Fy, -metric space (Fso (K),D) as shown in Lemma

(3.6). There is, therefore, k"HQ(eXX EFso (K) such that limy,—eo D (kx (EX),kn
K*,,5(e,) 18 unique fixed point of T .
First, notice that, by(2) in Lemma (3.6), we get

P (K aten Kugten) = Hm P (K0 T (Kgier)) ) = im P (T (Kgie)) T (Kgien)))

Also, since

)) = 0. Our goal is to demonstrate that

Ha HQ(en)

im B (T (K ge) T (o)) = Jim P (T (Rugien) T (o)) ) =0

we conclude from (1.1) that

As a result

Now, since

It follows that P <T (kXHQ@X)) ,T (kny(eX)D =0.
On the other hand, since
1P (T (1 gge0n) T (Rgen) )| < 7P (Kgten T (€roen)) )|
thus, it follows that
Jim B (T (K0 T (g ) =0
Then Lemma (3.6) demonstrates that T (kxfo(ex )) is the limit point of {T” (kOHQ(%)) } in (Fe(K),D). Therefore,
T (Kg(en)) = K- Finally, et Wy EFs (K) such that T (I, ) =K/ .

Then ) )
P (a0 % (o) | = [P (T (C0te0) T (9 ae))) ] <[P (ot ¥ (o)) |-

which implies that kyHQ () = = kX olex)

Ho(ey)
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4. Conclusions

We defined a partial fuzzy soft metric space and proved

that the fuzzy soft fixed point is unique in this space. Re-

searchers can also study fuzzy soft strong partial metric

space.

Acknowledgements

We thank Nineveh Education Directorate, Ministry of Edu-

cation.

References

(1]

(8]

(10]

S. G. Matthews, (1994) “Partial metric topology” An-
nals of the New York Academy of Sciences 728(1):
183-197. DOI: 10.1111/}.1749-6632.1994.tb44144 .x.

L. A. Zadeh, (1965) “Fuzzy sets” Information and
Control: DOI: 10.1016/50019-9958(65)90241-X.

D. Molodtsov, (1999) “Soft set theory—first results”
Computers & Mathematics with Applications 37(4-
5): 19-31. DOI: 10.1016/50898-1221(99)00056-5.

T. Beaula and C. Gunaseeli, (2014) “On fuzzy soft met-
ric spaces” Malaya Journal of Matematik 2(03): 197—
202. DOI: 10.26637 /mjm203/003.

R. Sonam Bhardwaj and S. Narayan, (2023) “Fixed
point results in soft fuzzy metric spaces” Mathematics
11(14): 3189. DOI: 10.3390/math11143189.

J. R. Kider, (2020) “Some Properties of Fuzzy Soft Metric
Space” Al-Qadisiyah Journal of Pure Science 25(3):
46-61. DOI: 10.29350/ qjps.2020.25.3.1149.

R. I. Sabri, (2021) “Compactness property of fuzzy soft
metric space and fuzzy soft continuous function” Iraqi
Journal of Science: 3031-3038. DOI: 10.24996 / ijs.
2021.62.9.18.

S. D. Mohsen and Y. H. Thiyab, (2024) “Some Charac-
teristics Of Completeness Property In Fuzzy Soft b-Metric
Space” Journal of Applied Science and Engineering
27(3): 2227-2232. DOL: http:/ /jase.tku.edu.tw /
articles/jase-202403-27-3-0009.

S. D. Mohsen, “Some generalizations of fuzzy soft (k-
A)-quasinormal operators in fuzzy soft Hilbert spaces”:
DOI: 10.47974/JIM-1612.

S. Qasim Hasan and M. Abbas Holel, (2018) “Solution
of some types for composition fractional order differen-
tial equations corresponding to optimal control problems”
Journal of Control Science and Engineering 2018(1):
3767263. DOI: 10.1155/2018 /3767263.

(11]

(14]

(16]

M. A. Holel and S. Q. Hasan, (2023) “The Necessary
and Sufficient Optimality Conditions for a System of
FOCPs with Caputo—Katugampola Derivatives” Bagh-
dad Science Journal 20(5): 1713-1713. DOI: 10.21123/
bsj.2023.7515.

M. A. Holel and S. Q. Hasan, (2023) “Studying The
Necessary Optimality Conditions and Approximates a
Class of Sum Two Caputo—Katugampola Derivatives for
FOCPs” Iraqi Journal of Science: 842-854. DOTI: 10.
24996 /1ijs.2023.64.2.30.

M. A. Holel and S. Q. Hasan, (2022) “Optimality of
the Generalization New Class of Caputo-Katugampola
Fractional Optimal Control Problems” Mathematical
Combinatorics 4: 50-59. DOL: https:/ /fs.unm.edu/
JMC/.

S. Alkhazaleh and A. R. Salleh, (2014) “Fuzzy soft
expert set and its application” Applied Mathematics
5(9): 1349-1368. DOI: 10.4236/am.2014.59127.

R. Gao and J. Wu, (2021) “Filter with its applications in
fuzzy soft topological spaces” AIMS Mathematics 6(3):
2359-2368. DOI: 10.3934 /math.2021143.

N. Faried, M. Ali, and H. Sakr, (2020) “Fuzzy soft
Hilbert spaces” Mathematics and Statistics 8(3): DOL:
10.22436/jmcs.022.02.06.

N. Faried, M. S. Ali, and H. H. Sakr, (2020) “Fuzzy
soft inner product spaces” Applied Mathematics and
Information Sciences 14(4): 709-720. DOI: 10.18576/
amis/140419.

A. K. Das, C. Granados, and J. Bhattacharya, (2022)
“Some new operations on fuzzy soft sets and their appli-
cations in decision-making” Songklanakarin Journal
of Science and Technology 44(2): 440—449. DOT: 10.
14456/ sjst-psu.2022.61.

A.Z.Khameneh, A. Kiligman, and A. R. Salleh, (2013)
“Parameterized norm and parameterized fixed-point theo-
rem by using fuzzy soft set theory” arXiv preprint: DOI:
10.48550/arXiv.1309.4921.


https://doi.org/10.1111/j.1749-6632.1994.tb44144.x
https://doi.org/10.1016/S0019-9958(65)90241-X
https://doi.org/10.1016/S0898-1221(99)00056-5
https://doi.org/10.26637/mjm203/003
https://doi.org/10.3390/math11143189
https://doi.org/10.29350/qjps.2020.25.3.1149
https://doi.org/10.24996/ijs.2021.62.9.18
https://doi.org/10.24996/ijs.2021.62.9.18
https://doi.org/http://jase.tku.edu.tw/articles/jase-202403-27-3-0009
https://doi.org/http://jase.tku.edu.tw/articles/jase-202403-27-3-0009
https://doi.org/10.47974/JIM-1612
https://doi.org/10.1155/2018/3767263
https://doi.org/10.21123/bsj.2023.7515
https://doi.org/10.21123/bsj.2023.7515
https://doi.org/10.24996/ijs.2023.64.2.30
https://doi.org/10.24996/ijs.2023.64.2.30
https://doi.org/https://fs.unm.edu/IJMC/
https://doi.org/https://fs.unm.edu/IJMC/
https://doi.org/10.4236/am.2014.59127
https://doi.org/10.3934/math.2021143
https://doi.org/10.22436/jmcs.022.02.06
https://doi.org/10.18576/amis/140419
https://doi.org/10.18576/amis/140419
https://doi.org/10.14456/sjst-psu.2022.61
https://doi.org/10.14456/sjst-psu.2022.61
https://doi.org/10.48550/arXiv.1309.4921

	Introduction
	Preliminaries
	Partial Fuzzy Soft Metric Space
	Conclusions

