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1. INTRODUCTION

According to Zadeh's fuzzy set theory, elements can have degrees of membership in [0, 1] instead of
only "in" or "out" [1]. He also generalized operations like union, intersection, and complement for fuzzy sets,
and established properties of fuzzy relations and convex fuzzy sets. Kramosil and Michalek [2] introduced
fuzzy metric spaces, which combine notions of distance fuzzily with an extra parameter and satisfy analogues
of the triangle inequality. Presented fundamental results in fuzzy metric spaces, including convergence and
Cauchy sequence characterizations [3].

Matthews introduced the partial metric spaces, which allow a point to have a non-zero distance to
itself [4]. This relaxed form of metric is useful in computer science and has interesting topological
consequences. In order to deal with uncertain, parameterized data, Molodtsov [5] suggested soft sets. This
concept allows attribute-based parametrization of element membership without some of the drawbacks of
fuzzy or rough sets. examines and contrasts the relationships between fuzzy soft sets, rough soft sets, and soft
sets [6]. Useful for seeing how different uncertainty models overlap and differ. Investigates fuzzy soft metric
spaces combining fuzzy set membership and soft set parameterization in a metric-like structure; studies basic
structure like convergence, continuity, so that later fixed point or topological properties can be developed [7].

Introduces multi-fuzzy soft sets allowing multiple membership levels or fuzziness types under soft
set parameters [8], and applies these to the decision making, demonstrating their utility in modelling
uncertain preference or attribute-based judgments. Amer [9] defines fuzzy partial metric spaces allowing
non-zero self-distance, but with fuzziness. Explores the structure, definitions, and often proving fixed point,

Journal homepage: http://ijaas.iaescore.com


https://creativecommons.org/licenses/by-sa/4.0/

428 a ISSN: 2252-8814

completeness type results. Defines a soft fuzzy metric space, examines basic properties like convergence,
mapping behavior, and possibly fixed-point existence [10].

Defines fuzzy soft metric and shows how one can induce a fuzzifying soft topology from it. Studies
notions like open sets, convergence in this new topology [11]. Defines a few fixed-point theorems under
different mapping or contraction conditions in partial fuzzy metric spaces [12]. Combines fuzzy and soft
features with the G-metric to extend fixed point theory to fuzzy soft G-metric spaces [13]. Additional
developments in fuzzy partial metric spaces include additional classes of mappings, improved conditions, and
greater generality in fixed point theorems [14], [15]. Proposes neutrosophic soft metric spaces [16], studies
soft compatible mappings and derives common fixed-point theorems in soft S-metric spaces [17], and
explores convergence in partial soft metric spaces, establishing fundamental features required for additional
fixed-point conclusions [18]. Contributed to fixed-point applications and soft topology by introducing results
for soft B-metric spaces [19]. Improved computational thinking by applying soft set theory to decision-
making problems through a soft AND-operation approach [20]. Studied fixed-point theory applications of the
metrization of soft metric spaces [21]. Fixed-point theorems in soft parametric metric spaces were proved
using C-class functions [22]. Expanding on fuzzy contraction concepts, fixed-point findings in soft B-fuzzy
metric spaces were presented [23]. Fixed-point solutions with practical applications in modified intuitionistic
fuzzy soft metric spaces were presented [24], proving existence and uniqueness results by examining
¢-contraction mappings under soft fuzzy metric spaces [25]. Established common fixed-point theorems under
the equiv-asymptotic (E. A.) property condition in fuzzy partial metric spaces [26].

The concept of soft fuzzy partial metric spaces is presented in this study along with an examination
of their fundamental characteristics. We expand traditional conclusions to this generalized case by
establishing new fixed-point theorems under different contractive conditions. Our contributions aim to
deepen the theoretical understanding of fixed-point phenomena in soft fuzzy environments and to provide
practical tools for applications where uncertainty, fuzziness, and parameter dependence coexist.

2. PROPOSED METHOD
In order to develop a novel concept of soft fuzzy partial metric space and related fixed-point theory,
we describe certain fundamental definitions and properties of metric spaces and soft sets in this part.

2.1. Definition 2.1
A partial metric space on ‘X’ is a pair (‘X’, P) such that ‘X’ is a non-empty setand P: ' X’ X ‘X' -» R +
is a mapping providing the listed conditions Vp, g, # € ‘X’ such that:
i) ‘PP(p,p)<P@pa)
i) Pp,p)=Pq)=Ppq)ifp=q
i) ‘P(p.q) =P(q,p)
iv) ‘P(p,r)<P(pq)+P(ar)-P4aq)
Note that a point's self-distance does not always equal O in partial metric space. The partial metric ‘P’ is an
ordinary metric on ‘X' if ‘P(p, p) = 0', Vp € ‘X'. So, a partial metric is an extension of an ordinary metric [4].

2.2. Definition 2.2
If the following criteria are satisfied, a binary operation "O’" on [0, 1] is referred to as a continuous
t-norm: Vp, g, 7,8 € [0, 1]
) ‘pOg = qOp’ and pO(g0Or) = (pOg)Or’
ii) ‘O is continuous on [0, 1]x[0, 1]’
iii) ‘pO1 =p’
iv) If‘p < g’ and ‘r < &, then ‘pOr < gOs’ [2]

2.3. Definition 2.3
Considering ‘X’ be a non-empty set, ‘O’ be a continuous t-norm, and F: ‘X’ x ‘X' x (0, ) - [0, 1]
be a mapping. Consider ‘F’ be a fuzzy set. If the specified conditions are satisfied Vp, g, € X’ and
u,v > 0, then the triplet (X', F,©®) is said to be a fuzzy metric space, if it satisfies the subsequent
properties for:
) F(p.gu) >0,
i) ‘F(p,qu)=1,if‘gq=p
i) °F (p,qu) = F(g,p,u),
iv) ‘F (p,qu+v)=F(p,qu)OF(p,qv)
V) °F (p,g0), is continuous on (0, ).’
If (X, F,0O) is a fuzzy metric space, then ‘F’ is a fuzzy metric on ‘X’ [2].
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2.4, Definition 2.4
Considering ‘X’ be a non-empty set, ‘O’ be a continuous t-norm and F, : ‘X’ x ‘X’ x [0, ) - [0,1]
be a mapping. Considering P be a partial metric space. If the specified conditions are satisfied Vp, g, 7 € ‘X’
and u, v = 0, then the triplet (‘'X’, F,, ©), is said to be a fuzzy partial metric space:
) F(pq0) =0’
i) ‘F(p.gu) =F,(qgpuw
i) “F,(p,7,u+v) 2 E,(p,qu)OF,(g r,v)
iv) ‘F(pqu <1Lu>0&E@aq,u)=1ifp(pqg=0
V) 'E, (p,4,0),:(0,0)—[0, 1] is continuous

Where ‘F,(p,q,u) = u+p’zm), if (X, F,, ©), represents a fuzzy partial metric space, then ‘E," denotes fuzzy

partial metric on ‘X’ [9]. Note: in this research paper, U refers universalset, g , which is the set of parameters,
P(U) is the power set of U. We define K¢ as the absolute soft set over U with parameter set go. B(R) is all
non-void bounded subset of R that is a collection of all real numbers.

2.5. Definition 2.5

A soft set (F, ) over a universal set U is a pair, where g is a set of parameters. F is a mapping
given by F: g — P(U), where P(U) represents power set of U. Put differently, for every parameter e € g,
F(e) is a subset of the universal set U [5].

2.5.1. Example 2.5.1

The example illustrates the definition of a soft set (F, ) over a universal set U. The theoretical
framework involves a function F that maps each parameter in the set of parameters g , which is a subset of
the universal set U. It means that power set of universal set.
Consider universal set: U = {a, b, c, d, e} (set of houses)
Parameters: o = {expensive, beautiful, modern} (set of parameters)
Define (F, ) is a soft set over U, where:

F(expensive) = {a, c},F(beautiful) = {b,d}, F(modern) = {a, e}

The soft set (F, ) can be interpreted as:

—  {a, c} are expensive houses

—  {b, d} are beautiful houses

—  {a, e} are modern houses.

This example shows how complex systems with many parameters can be modelled using soft sets.

2.6. Definition 2.6

In soft set theory, an absolute soft set is the “maximum’ possible soft set over a universal U, given a
set of parameters . It is essential for defining the basic logical operations that allow soft set theory to
function as a mathematical tool. A soft set (F, ) over a universal set U is referred to as an absolute soft set if
F(n) =X,¥vn € p[5].

2.6.1. Example 2.6.1

The example illustrates the theoretical concept of an absolute soft set, which is a specific type of soft
set with particular properties. It shows that each parameter maps to a singleton set containing only itself, and
the union of all resulting subsets covers the entire universal set.
Consider universal set: U = {a, b, c, d}
Define (F, ) is an absolute soft set over U, where:

=U ={ab,cd}
F(a) = {a}, F(b) = {b}, F(c) = {c}, F(d) = {d}
The absolute soft set (F, ) satisfies:
i) F(e)={e}foralleeU
ii) UF(e)=U
Let's calculate the union of F(a) and F(b):
F(@)UF(b) ={a}V {b} = {a,b}

This example illustrates concept of absolute soft sets as well as their properties.
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2.7. Definition 2.7

A null soft set F(n) is the foundational or empty object in soft set theory. It represents a scenario
where none of the chosen parameters can be applied to any of the objects in the universe. Here, considering a
function F, set of parameters g which is subset of universal set U, n is element set of parameters for defining a
null soft set. A soft set (F, ) over a universal set U is called a null soft set F(n) = {},V n € g [10].

2.8. Definition 2.8

A pair (F, ) is a soft real set if F: o — B(R), where B(R) is all non-void bounded subsets of R
(collection of all real numbers). A soft real set (F, ) is a soft real number, if ¥ n € g, F(n) is a singleton
member of B(R). For a soft real number %, if x(n) = {u},u > 0 [10].

2.9. Definition 2.9
For two soft real numbers u, o, subsequent operations are as [10]:
i) @@ o) = {u(m +o(m)/n € }
i) wWeom) ={un) —om)/n € p}
i) (u®o)(m) = {u(n).v(n)/n € p}

2.10. Definition 2.10
The collection of ordered pairs,

Sy = {(Wipo .,us#(#?ipo) ) J(PL° € Kp, p € p} is a soft fuzzy set in Kg as s, is called a soft membership
function define as tsy: Kg - [0,1]p. Thus, ps, (;a{’o) represents the associated soft membership grade of soft
point #/° in S, [10].

3.  RESEARCH METHOD
3.1. Definition 3.1
Considering ‘X’ be a non-empty set, ‘O’ be a continuous t-norm and Sf,: X'Kg x X'Kgp x
[0, )¢ — [0, 1] be a mapping. Considering #,, be a fuzzy partial metric space & ‘X'Kg is a soft metric
over . If specified conditions are satisfied V{47, 7 € Kg andu,v > 0, then triplet (Kp,54,,0) is said
to be a soft fuzzy partial metric space:
) St a),0) =0
i) ‘s$,(pf.a],w) = s§,@a], 0,0
i) Sf,0 1 u+v) > S4,(p!, 47, wWOSE, (4], 1, v)
iv) “St, (@!.a; W < Lu>0&sE, (@, af W) =1if f'ppl,q])=0
v) ‘Sf, (.47 ,0):(0,00)0 - [0,1]g is continuous,

Here ‘S#,(#f, 4} u) = W’. If (X'g,54,,0), is a soft fuzzy partial metric space, then ‘¢’ is a

fuzzy partial metric on Kg .

3.1.1. Example 3.1.1
Consider (K¢, p) is a soft fuzzy partial metric space & pOg = min {p,q} and pOg = p Q g are
defined in (K¢, p). Define mapping S#,,: X'Kg x ‘X'Kg X [0,0) — [0, 1] as:

u

W,ﬁf;%;’,e Kgo andu =0
i3]

st,(#l,a5w) =

3.1.2. Example 3.1.2
Universal set: U = {a, b, c} = set of objects. Define £, (x, y) is a fuzzy partial metric on U, here:

#,(a,b) = 0.8,4,(a,c) = 0.6,4,(b,c) = 0.7
Define (F, ) is a soft set over U, here: go={parameterl, parameter2}
F(parameterl) = {a(0.9), b(0.8)} F (parameter2) = {a(0.7),c(0.9)}

We can combine the soft set (F, ) and fuzzy partial metric £, to define a soft fuzzy partial metric space.
Let's calculate the similarity between objects a and b under parameterl:
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#,(a, b) = 0.8 (fuzzy partial metric)
F(parameterl)(a) = 0.9 (soft set) F(parameter1)(b) = 0.8 (soft set)
The similarity between a and b under parameterl can be calculated as
S$¥,(a,b) = £,(a, b) X min{F (parameter1)(a), F (parameter1)(b)}

0.8 x min{0.9, 0.8}
= 0.8x0.8 = 0.64

This example demonstrates how soft sets can be used to extend fuzzy partial metric spaces and provide a
more flexible and robust framework for modelling complex systems.

3.2. Definition 3.2
Every soft sequence { ;vip m} in soft fuzzy partial metric space (K, S$,,0), is convergent to a soft
point 4/ € K,

if lim St (M a4l u)=1,v u>0. iep@™ a])=0

Similarly, forany u > 0,e > 03 N, € 2* such that S4,(#/ ", 47, u) > 10 eV m = N,

3.3. Definition 3.3
Every soft sequence { pf m} in soft fuzzy partial metric space (K, S#,,0), is Cauchy sequence in
soft fuzzy partial metric space, if ‘éim st,(2" P ) =1,V u>0.iep 2" =0.

Similarly, forany u > 0,e > 03 N, € 2* suchthat S4,(»/ ", 2", u) >10¢e,Vmn =N,

Remark, by definition 3.2, 3.3 conclude that:

i)  If every Cauchy sequence in soft fuzzy partial metric space is convergent, then soft fuzzy partial metric
space (K, S#,, ©), is complete.

i) If every soft fuzzy sequence in soft fuzzy partial metric space admits at least one convergent soft
subsequence, then soft fuzzy partial metric space (Kg, Stp. ) is compact.

3.4. Definition 3.4

Consider (K¢, Sf,, 0) is a soft fuzzy partial metric space. Soft mapping (21, Q): (K, Sty Q) -
(Kgo, Sf,, 0) is a soft fuzzy contraction mapping on soft fuzzy partial metric space, if 3 a soft real number
a € [0, 1] satisfying the condition.

st, (2!, WDaf,u) = 54, (#,4].%) vl af € Kp &u>0

3.5. Definition 3.5
The map W: R(g) — [0, )¢ is a y — function which is subsequent conditions:
i) PYw=0c=u=0.
ii) ¥ isanon-decreasing function.
iii) ¥ is left continuous for u > 0.
iv) W iscontinuous atu = 0.
V) ¥(u) > wasu— oo,

3.6. Definition 3.6

Consider (K¢, S§,, O) is a soft fuzzy partial metric space. Soft mapping (21, Q): (K, St 0) -
(K, S$,, ©) is said to be a ¥ — contraction mapping on a soft fuzzy partial metric space, if 3 a soft real
number a €[0, 1] satisfying the condition.

sf, ((u, Oy, U0)g] ,‘P(u)) = S, (o”ip a5, ¥ (g))'

V;Jf,@f € Kgp & u > 0, here ¥ is a y — function.
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4. RESULTS AND DISCUSSION
4.1. Theorem 4.1
Considering (Kg, Sf, ©0) is a complete soft fuzzy partial metric space such that

éi_rgocs#ﬁ(pf,@f,u) =1, Vpip,cﬁ € Kg. Then soft fuzzy partial contraction mapping (U, Q) on Kgp

admitted a common soft fixed point.

Proof: considering a soft point pfo € K and construct a soft sequence {p/"} such that
= (U, Q)™p?°. By using induction, we get:

p(m+1)

st (P P00 u) = 58, (#0200 D)

By above condition and property 3 of definition of soft fuzzy partial metric space, for any b € Z*, we get:

( +n> (m+1) U (m+d=1)  p(m+d) U
st, (P02 "V ) = sp, (27 20T D) 0.0 SE (2T L TTD)
b—times
P po pl u
= Sty (i’i P (m)) ------ o Sﬁp(ﬂ?i P ‘(W))

b—times

But given that lim st,(plafw) =1, vl 4] € Kp.
st (#0720 0) 21010....01 =1

Hence, the soft fuzzy partial sequence {pfm} is a Cauchy in (K¢, S#, 0). Thus, it is convergent.
Therefore, (K¢, S$,, 0) is complete. We obtain,

(™ > ab, vl al eKp
11m S#ﬁ(ﬁl , u) =1, V;?f,clf € Kgo.

Then,

58, (W0)af,af,u) = 58, (W0af, @ 2)p™, ) 0 5, (W)™, 4] 1)
S#, (%’ pm u )OSﬁp (ﬁf(m+1) %]' )

"2

I\

>101=1
s, (W 0af,af,u) =1

Hence (U, 0)g/ = 4. Thus, g is a soft fixed point of (U, Q). It is simple to confirm that a soft fixed point
of the soft fuzzy partial contraction mapping (U, Q) is unique and complete.

4.2. Theorem 4.2
Consider (Kg,5%,.0) is a complete soft fuzzy partial metric space such that lim S#‘,p(;ff, sz,u) =
fo—00
1L,V !, 4] € Kg. Then ¥ — contraction mapping (U, Q): (K, S$,,©) = (K, S, O)on Kg admitted a
common soft fixed point.

Proof: consider a soft point #/° € Kg and construct a soft sequence { #°™} such that ™ = (U, Q)™p!°.
By using induction, we get,

p(m+1)

sty (P07 200 u) 2 58, (£ 20 Y ()
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By above condition and property 3 of definition of soft fuzzy partial metric space, for any b € Z*, we get:

p( +b) p(m+d)
st, (PI" 20 ) = 56, (zﬂl i ‘P(V))
p(m+1) v p(M+2=1)  p(m+d) v
> 5%, (zn L ,W(S)) (2_';}{;; Ea&@,( 2! ,\p(g)>

> 5f, (0090 W) 0 058, (204 W)

ocm
b b—times

But given that ;im St,(#L a0, u) =1, vl 4 € Kp.
s, (#™00"u)21010....01=1

Hence, the soft fuzzy partial sequence {pfm} is a Cauchy in (Kg,8%,0). Thus, it is convergent.
Therefore, (Kg,5#,,0) is complete.
We obtain, { ™} —» 47V {47 € Kp

K},iggosé‘p(ﬁf.qu,u) =1,vp!,4] € Kp.

Then,

pm u

58, (W0)afaf,u) = 58, (W 0af, @™ %) 0 st, (@ op™ af2)

st (a.20" W) O 58, (#0700, 2)

101=1
1

\VA\Y,

st, (W 0)a], af )

Hence (U, Q)4 = 4. Thus, g} is a “soft fixed point of (U, ). The uniqueness of a soft fixed point of the
soft fuzzy partial contraction mapping (U, Q)is easily verified; it is complete.

4.3. Theorem 4.3

Consider (Kg,5%,,0) is a complete soft fuzzy partial metric space such that g{l)l_)n;lo Sfp(;af, ch-’,u) =
1,V !,a" € Kg. Define continuous t-norm O as ‘#;, © ¢ =min (p{,4})’. Then W — contraction mapping
W, Q): (Kp, S, 0) = (K, 4, ©)on Kg admitted a common soft fixed point.
Proof: consider a soft point #/° € Kg and construct a soft sequence { #7™} such that 2™ = (U, Q)™p°.
Assume that {,;vfm} is not a Cauchy soft sequence. Then 3 soft real numbers u > 0, & > 0 satisfying that,

Am (Ny),n (V) = N such that,

st (» pmivo) o) u)>10e VN e2*

Choose m(N) < n(N,) such that n (V) is the lowest positive integer w. r. to m (V) that is satisfies
above condition. Hence 3 soft real numbers u > 0,e >0 for which two increasing sequences
{m (W)} and {n ()}, m(Ng) < n (W) which satisfies (1) and (2).

(Vo) (Wo)-1

51@7( prit) pp ),u)sles @)
(Vo) (N)

&sf, (P " u) > 10 0

pn(No).

Finding a soft point p; is necessary for the creation of such sequences, such that,

Pn(No) ¢ {%f/fsﬁ'p ( pm(No)’qi,u> <1O©¢}and

D <t (1 )10
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Creation of such sequence is possible because {pipm} is not a Cauchy soft sequence,

Since 4/ € Kg,u, >u; > 0,¢ > 0,

(a/58,(p] a7 w) <10 e} c(a]/S8,(p]. a7 u,) <10 &}

It means that such sequence formation is attainable for w > 0,e >0, the construction of
pm(NO)} &{pf" % 0)} satisfies condition (1) and (2) corresponding to any g > 0,& > 0, where g < u. Now,
¥ is a1 — function, foru > 0,3 g > 0 such that u > ¥(g). Put= W(u,), for some u; > 0 such that BU(uT:) >

¥ (u,), this is possible by using definition 3.7, condition (1) and (4). By condition (1) and (2), we get (3) to (5).

m(No) (m(WVo)-1)
st (P! Pl W) ) <106 )
And
m(Ng) n(Ng)
st, (P00 2" W) ) > 10 4)
Therefore,

10e< S«ﬁ'p< pm(]\fo)'p{)(n(No)) ‘P(uﬂ) < S’ﬁ;; ( P(m(No) 1)'W{J(m(No)—1)'qj(ﬂ)>

o

10 <5, (}71 PN P (M) (%»

As (& ) > W(u,), choosingu as u < {lP( HOW(u,y)}
Choose N, large such that:

s, (# pm(N"),;p{’(m(N")_l),u) <10¢g,0<g<e ®)
From (3)to (5) we get 1 © & < %, (» ( Pl pp= (%))

< 5#27( Pm(No)’p{J(n(No)—l)’( ( ) o u) Oé‘/ﬁﬁ( p(m(No)— 1),#9{)(1”(]\[0)),1,{)

Vo) p(n(Np)-1) p(m(No)-1) (m(Mo))
< sf, (#0770, 22" W) @ st (270,50 )

s10801 o4

As g, < g, we have (1 © €) < (1 © &) which is a contradiction. Thus {pfm} is a Cauchy soft sequence.

It is easy to confirm that a soft fixed point of the soft fuzzy partial contraction mapping (U, Q) is
unigue and complete. It is easy to confirm that a soft fixed point of the soft fuzzy partial contraction mapping
is unique. Now, we explain the example depends on Theorem 4.3.

4.4. Example 4.4

Considering set K = {0.6,0.7,0.8} & parameter set g = {1, 2} with a continuous t-norm definite as
#!0q]=min (p{,47),vp!,a"€ [0, Llp. Then 'X'p (Kg) = {0.6,,0.6,,0.7;,0.7,,0.8,0.8,}. We define
S$, X' x X' x (0,0) — [0, 1] as follows: for all i, j€ g

O,bu=0
5$,(0.6;,0.7; ,u) = 4,(0.7;,0.6; ,u) ={0.9,0 <u < 3
1,u>3

5$,(0.6;,0.8; ,u) = 4,(0.8;,0.6; ,u) = 54,(0.8;,0.7; ,u)
0O,bu=20
=5#,(0.7;,0.8;,u) =10.6,0 <u <8
1,u>8
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st,(pl,aw) =1 p =a], p{.4] € Kp,u> 0. Then (Kp,54,0) is a complete soft fuzzy partial
metric space. Consider (U, Q)on Kg: (K, S§,,0) = (K, Sf,, ©)on K as:

1, Q)(0.6,) = 0.7, (U, 0)(0.6,) = 0.7,
Q1,Q)(0.7,) = 0.7, (1, 2)(0.7,) = 0.6,
(1,Q)(0.8,) = 0.8,, (U, )(0.8,) = 0.8,

Y (u) = u®3. Then ¥ — contraction mapping (U, Q) follows the requirements for theorem 3, we get a
common fixed point 0.7,.

5. CONCLUSION

We have investigated the fundamental concepts and properties of soft fuzzy partial metric spaces
and developed significant fixed-point results by integrating soft set theory, fuzzy sets, and partial metrics.
The given fixed-point theorems extend classical results to the context of soft fuzzy partial metrics by
ensuring the existence and uniqueness of solutions to the soft fuzzy contraction mapping and ¥ —contraction
under conditions appropriate to the relevant examples. Applications of soft fuzzy partial metric spaces in
engineering, particularly in image processing and analysis, allow images to be represented as fuzzy sets
where each pixel has a membership value indicating the degree of connection to a particular region or
feature. Thus, soft fuzzy partial metric spaces can be used to measure similarity between images; for
example, a set of images of different road types, such as highways, urban areas, and rural areas, can be
represented as a soft fuzzy set, with each pixel indicating the degree of membership to a particular road type.
A soft fuzzy partial metric space can be defined on a set of images, where the distance between images is a
similarity measure based on the difference in membership values of corresponding pixels. In the future, the
scope of research includes integration with other mathematical structures to develop hybrid fixed-point
theorems, application of fuzzy fixed-point theory in S-metric spaces to address challenges of navigation and
control systems, thereby improving stability and performance, and investigation of paired fixed-point
theorems in fuzzy metric spaces that satisfy ¢ —contractive conditions to deepen understanding of
interactions between mappings.

FUNDING INFORMATION
Authors state no funding involved.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Name of Author C M So Va Fo | R D O E Vi Su P Fu
Rohini R. Gore v v v v v v v

Renu P. Pathak v v v v v v

C . Conceptualization I Investigation Vi : Visualization

M : Methodology R : Resources Su : Supervision

So . Software D : Data Curation P : Project administration

Va : Validation O : writing - Original Draft Fu : Funding acquisition

Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT
Authors state no conflict of interest.

DATA AVAILABILITY
The authors confirm that the data supporting the findings of this study are available within the article.

REFERENCES

[1] L. A.Zadeh, “Fuzzy sets,” Information and Control, vol. 8, no. 3, pp. 338-353, Jun. 1965, doi: 10.1016/S0019-9958(65)90241-X.

[2] 1. Kramosil and J. Michélek, “Fuzzy metrics and statistical metric spaces,” Kybernetika, vol. 11, no. 5, pp. 336-344, 1975.

[3] A. George and P. Veeramani, “On some results of analysis for fuzzy metric spaces,” Fuzzy Sets and Systems, vol. 90, no. 3,
pp. 365-368, 1997, doi: 10.1016/s0165-0114(96)00207-2.

Soft fuzzy partial metric and some results on fixed point theory under ... (Rohini R. Gore)



436

a ISSN: 2252-8814

[4] S. G. Matthews, “Partial metric topology,” in Annals of the New York Academy of Sciences, vol. 728, no. 1, 1994, pp. 183-197,
doi: 10.1111/j.1749-6632.1994.th44144.X.

[5] D. Molodtsov, “Soft set theory - first results,” Computers and Mathematics with Applications, vol. 37, no. 4-5, pp. 19-31, 1999,
doi: 10.1016/s0898-1221(99)00056-5.

[6] M. I. Ali, “A note on soft sets, rough soft sets and fuzzy soft sets,” Applied Soft Computing Journal, vol. 11, no. 4,
pp. 3329-3332, 2011, doi: 10.1016/j.as0c.2011.01.003.

[71 T. Beaula and C. Gunaseeli, “On fuzzy soft metric spaces,” Malaya Journal of Matematik, vol. 2, no. 03, pp. 197-202, 2014,
doi: 10.26637/mjm203/003.

[8] A. Dey and M. Pal, “Generalised multi-fuzzy soft set and its application in decision making,” Pacific Science Review A: Natural
Science and Engineering, vol. 17, no. 1, pp. 23-28, 2015, doi: 10.1016/j.psra.2015.12.006.

[9]1 F.J. Amer, “Fuzzy partial metric spaces,” in Springer Proceedings in Mathematics and Statistics, vol. 155, 2016, pp. 153-161,
doi: 10.1007/978-3-319-28443-9_11.

[10] S. Erduran, E. Yi'git, R. Alar, and A. Gezici, “Soft fuzzy metric spaces,” General Letters in Mathematics, vol. 3, no. 2,
pp. 91-101, 2017, doi: 10.31559/gIm2016.3.2.2.

[11] A. Aygiinoglu, E. Aydogdu, and H. Aygiin, “Fuzzy soft metric and fuzzifying soft topology induced by fuzzy soft metric,”
Filomat, vol. 33, no. 2, pp. 645-653, 2019, doi: 10.2298/FIL1902645A.

[12] C. T. Aage and J. N. Salunke, “Some fixed point theorems in fuzzy metric spaces,” International Journal of Pure and Applied
Mathematics, vol. 56, no. 3, pp. 311-320, 2009, doi: 10.21597/jist.716207.

[13] A.F. Sayed and A. Alahmari, “Some new results of fixed point in fuzzy soft G-metric spaces,” European Journal of Pure and
Applied Mathematics, vol. 14, no. 3, pp. 923-941, 2021, doi: 10.29020/NYBG.EJPAM.VV1413.4028.

[14] H. Aygiin, E. Gliner, J. J. Mifiana, and O. Valero, “Fuzzy partial metric spaces and fixed point theorems,” Mathematics, vol. 10,
no. 17, p. 3092, 2022, doi: 10.3390/math10173092.

[15] E. Giiner and H. Aygiin, “A new approach to fuzzy partial metric spaces,” Hacettepe Journal of Mathematics and Statistics,
vol. 51, no. 6, pp. 1563-1576, 2022, doi: 10.15672/hujms.1115381.

[16] M. Jeyaraman, J. Johnsy, and R. Pandiselvi, “Some results in neutrosophic soft metric spaces,” Neutrosophic Sets and Systems,
vol. 58, no. 1, pp. 425-431, 2023, doi: 10.5281/zenodo.8404501.

[17] S. Devi, M. Kumar, and P. Singh, “Some soft compatible maps and common fixed point theorem in soft S-metric spaces,” Journal
of Advances in Mathematics and Computer Science, vol. 38, no. 1, pp. 20-32, 2023, doi: 10.9734/jamcs/2023/v38i11738.

[18] V. Cetkin, “Partial soft metric spaces: convergence,” Journal of Interdisciplinary Mathematics, vol. 25, no. 4, pp. 881-892, 2022,
doi: 10.1080/09720502.2020.1741223.

[19] L. A. Hussein, “Some new results for soft B-metric space,” Wasit Journal for Pure Sciences, vol. 3, no. 1, pp. 42-46, 2024,
doi: 10.31185/wjps.315.

[20] C.J. Okigbo, A. Ibrahim, and J. A. Chuseh, “Application of soft set theory in decision-making problem with the aid of soft ‘and-
operation” approach,” Asian Basic and Applied Research Journal, vol. 6, no. 1, pp. 51-58, 2024.

[21] G. Soylu and M. Cergi, “Metrization of soft metric spaces and its application to fixed point theory,” AIMS Mathematics, vol. 9,
no. 3, pp. 6904-6915, 2024, doi: 10.3934/math.2024336.

[22] H. Tripathi, “Fixed point theorem in soft parametric metric space through C-class function,” Journal of Computational Analysis,
vol. 33, no. 7, pp. 661-665, 2024.

[23] P. Dhawan and Tripti, “Fixed point results in soft B-fuzzy metric spaces,” Advances in Fixed Point Theory, vol. 14, pp. 1-15,
2024, doi: 10.28919/afpt/8773.

[24] V. Gupta, A. Gondhi, and R. Shukla, “Fixed point results in modified intuitionistic fuzzy soft metric spaces with application,”
Mathematics, vol. 12, no. 8, p. 1154, 2024, doi: 10.3390/math12081154.

[25] S.R. Shinde and D. R. P. Pathak, “Existance and uniqueness of I1-contraction mapping using continuity of soft-T norm under soft
fuzzy metric spaces,” in Futuristic Trends in Contemporary Mathematics & Applications Volume 3 Book 4, vol. 3, 2024,
pp. 183-198, doi: 10.58532/v3bbcm4p2ch8.

[26] R. P. Pathak and R. R. Gore, “Common fixed point theorems in fuzzy partial metric spaces of two pairs of mapping satisfying
E.A. property,” International Journal of Basic and Applied Sciences, vol. 14, no. 1, pp. 236245, 2025, doi: 10.14419/vn1fyj04.

BIOGRAPHIES OF AUTHORS

Rohini R. Gore (g 2 is a research scholar currently pursuing a Ph.D. degree in
Mathematics from Sandip University, Nashik. She is an assistant professor in the Department of
Mathematics at Pravara Rural Engineering College, Loni, India. She received her Master's degree
from New Arts, Commerce, and Science College Ahilyanagari in 2008 and her Bachelor's degree
from Padmashri Vikhe Patil College of Arts, Commerce, and Science, Loni BK, Maharashtra,
India. Her research interests include topology and fuzzy theory. She can be contacted at
gorerohini2612@gmail.com.

Dr. Renu P. Pathak (2 E: B8 © js an associate professor and head, Department of Mathematics,
SoS, Sandip University, Nasik, India. She got her Master's and Ph.D. in Mathematics from
Barkatullah University, Bhopal, M. P. Her research interest is in fixed point theory. This includes
knowledge of real analysis, topology, and its applications in applied mathematics. Her research
has been disseminated in several internationally reputed journals and conferences. Six Ph.D.
Scholars have taken guidance from her, with four scholars completed their RAC. She can be
contacted at email: renupraveenpathak30@gmail.com.

Int J Adv Appl Sci, Vol. 15, No. 1, March 2026: 427-436


https://orcid.org/0009-0001-9242-4120
https://www.webofscience.com/wos/author/record/MGA-6978-2025
https://orcid.org/0000-0001-5310-3722
https://scholar.google.com/citations?user=i-PeJBIAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=58697972600

