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Abstract
This paper is an introduction to soft partial metric spaces. The aim is to create a soft topological model for a programming
language described as a soft logic system, like in classical partial metric studies. Since the soft metric spaces have Hausdorff
properties, they are not useful in examining non-Hausdorff soft topologies. This paper proposes a generalized soft metric for
non-Hausdorff soft topologies and a new approach that guides how to expand soft metric implements like the Banach theorem
to such topologies.
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1 Introduction

We present a soft partial metric concept via soft elements
which is a generalization of soft metric in this paper, where
for a soft element r̃ , p(r̃ , r̃) does not have to be equal to soft
zero real number.We give the relations of a soft partial metric
with both the classical metric, the soft metric and the soft
quasi-metric that we introduce briefly here. We prove some
completeness properties of the soft partial metric space and
generalize Banach fixed point theorem in this space.

Matthews (1994) presented a partial metric space con-
cept, considering that d(r , r) does not have to be equal to
zero, which is a generalization of metric spaces. This new
area has wide application potentials in studying the seman-
tics and computer domains (O’Neill 1995; Kopperman et al.
2005; Bukatin et al. 2009). There are distinct approaches to
the partial metric space when it comes to application of the
advancingmathematical notions to computer science (Roma-
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guera andSchellekens 2001; Schellekens 2003;Waszkiewicz
2003; Künzi et al. 2006). Many researchers worked on topo-
logical properties and fixed point theorems in partial metric
spaces and integration of this with fuzzy set theory (See Oltra
and Valero (2004); Rabarison (2007); Altun et al. (2010);
Karapınar and Erhan (2011); Aldemir et al. (2020); Aydoğdu
et al. (2021) and others).

On the other hand, Molodtsov (1999) introduced the soft
set theory, in 1999. He applied this theory to solve some prac-
tical problems inmedical science, economics, social science,
etc. After these, Maji et al. (2002, 2003) examined the soft
set theory and also applied soft sets to decision-making prob-
lems. Some researchers (Shabir and Naz 2011; Hussain and
Ahmad 2011; Hazra et al. 2012; Varol et al. 2012; Zorlu-
tuna et al. 2012; Aygünoğlu and Aygün 2012; Georgiou and
Megaritis 2014; Babitha and John 2015; Matejdes 2021a, b)
established different topologies on the soft sets and investi-
gated theirs topological properties. Das and Samanta (2012,
2013a, b) gave the concepts such as soft elements, soft real
numbers, soft complex numbers and they also studied the
soft metric concept via soft elements. Chiney and Samanta
(2019) and Taşköprü and Altıntaş (2021) have established
a new topological structure on soft sets using elementary
operations. Some researchers (Wardowski 2013; Yazar et al.
2016; Abbas et al. 2016; Guler et al. 2016; Hosseinzadeh
2017; Altıntaş and Şimşek 1880; Öztunç and Aslan 2019;
Çetkin et al. 2020; Altıntaş and Taşköprü 2020) studied fixed
point theorems in soft metric space and its generalizations.
Also, many researchers have applied the theory of soft sets
to data science, and new mathematical structures have been
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continued to be established on soft sets (Chen et al. 2005; Pei
andMiao2005;Aktaş andÇağman2007;ZouandXiao2008;
Jun and Park 2008; Feng et al. 2010; Çetkin and Aygün 2016;
Tahat et al. 2018; Kandemir 2018; Terepeta 2019; Alcantud
2020).

The paper is planned as below: Section 2 contains some
basic information about soft set theory to be used in other
sections. In Sect. 3, we first define a soft partial metric on
an absolute soft set and some decisive example. We show
that a soft partial metric space generates a T0-soft topol-
ogy. We discuss the relation between soft partial metrics and
classical partial metrics. We then define the concept of soft
quasi-metric and examine the relations soft partial metric
with both weightable soft quasi-metric and soft metric. In
the last part of the section, we briefly investigate the con-
cept of completeness in a soft partial metric space. In Sect.
4, we consider Banach fixed point theorem. We generalize
the extended fixed point theorems in the complete soft met-
ric space to the complete soft partial metric space and prove
their theoretical validity (Theorems 16 and 17). These theo-
rems are also extensions of the Banach fixed point theorem
in complete soft metric to complete soft partial metric space.

2 Preliminary information

Definition 1 (Matthews 1994; Bukatin et al. 2009) Assume
that X is a non-empty set.Wecall a function p : X×X → R

+
that meets the following axioms a partial metric on X and call
the pair (X , p) a partial metric space. For each r , s, t ∈ X :

1. r = s ⇔ p(r , r) = p(r , s) = p(s, s),
2. p(r , r) ≤ p(r , s),
3. p(r , s) = p(s, r),
4. p(r , s) ≤ p(r , t) + p(t, s) − p(t, t).

Definition 2 (Bukatin et al. 2009) A sequence {rn} of pints
in a partial metric space (X , p) is Cauchy sequence if the
p(rn, rm) converges to a point r0 ∈ X as n and m approach
infinity, that is, if lim

n,m→∞ p(rn, rm) = r0.

A partial metric space (X , p) is complete if every Cauchy
sequence converges.

Banach fixed point theorem, which is an important the-
orem in metric spaces, is extended to partial metric spaces
with the help of a contraction mapping and a monotone non-
decreasing mapping as follows:

Theorem 1 (Bukatin et al. 2009; Rabarison 2007) Suppose
that (X , p) is a complete partial metric space.

(a) If f : X → X is a contraction (That is, there exists
a constant c ∈ [0, 1) such that for each r , s ∈ X,

p( f (r), f (s)) ≤ cp(r , s)). Then, there is a unique r0
in X such that f (r0) = r0 and p(r0, r0) = 0.

(b) If for every fixed real number r > 0, ψ : R → R

is monotone non-decreasing with lim
n→∞ ψ(r) = 0, then

the mapping f : X → X defined by p( f (r), f (s)) ≤
p(r , s) for each r , s ∈ X has a unique fixed point r0 ∈ X
such that f (r0) = r0 and p(r0, r0) = 0.

Definition 3 (Molodtsov 1999) Assume that P is a parame-
ters set, X is a non-empty set and P(X) is the power set of
X . We call a pair (G, P) a soft set on X if G : P → P(X) is
a mapping. That is, a soft set on X is a parameterized class of
subsets in X . We can regard a soft set as the α−approximate
elements set of (G, P) for every α ∈ P .

We call a function ε : P → X a soft element of X . Also,
if for each α ∈ P , ε(α) ∈ G(α), then ε is called as belonging
to (G, P). If G(α) is a singleton set for each α ∈ P , then
the soft set (G, P) itself can be taken as a soft element. The
soft elements are denoted r̃ , s̃, t̃ , etc. and the class of soft
elements of (G, P) by SE(G, P). For details, see (Das and
Samanta 2012).

Definition 4 (Das and Samanta 2012) Assume that P is
a parameters set and B(R) is the class of non-empty all
bounded subsets of real numbers set R. We call a mapping
G : P → B(R) a soft real set. If G(α) is a singleton set
for each α ∈ P , then (G, P) is a soft real number. Soft real
numbers are denoted s̃, t̃ , etc. Specially, for each α ∈ P , a
soft real number satisfying s̃(α) = s, is denoted by s̄. We
denote all the soft real number class and nonnegative soft
real number class with R(P) and R(P)∗, respectively.

Definition 5 Assume that (G, P) and (H , P) are soft sets
on X . We call (G, P) a null soft set if G(α) = ∅ and call
(G, P) an absolute soft set if G(α) = X for each α ∈ P ,
denote them by � and X̃ , respectively.

Each class B of soft elements of a soft set can generate
a soft subset of this soft set. The soft set generated with
B is denoted by SS(B). For any soft set (G, P) ∈ S(X̃),
SS(SE(G, P)) = (G, P); whereas for a class B of soft
elements, SE(SS(B)) ⊃ B.

We call (G, P) a soft subset of (H , P) if G(α) ⊂ H(α)

for each α ∈ P and denote by (G, P)⊂̃(H , P). Then,
we call (H , P) a soft upper set of (G, P) and denote
by (H , P)⊃̃(G, P). (G, P) = (H , P) if and only if
(G, P)⊂̃(H , P) and (H , P)⊃̃(G, P).

The union (F, P) of (H , P) and (G, P), denoted by
(F, P) = (H , P)∪̃(G, P), is defined as F(α) = H(α) ∪
G(α). The intersection (F, P) of (H , P) and (G, P),
denoted by (F, P) = (H , P)∩̃(G, P), is defined as F(α) =
H(α)∩G(α). The difference (F, P) of (H , P) and (G, P),
denoted by (F, P) = (H , P)\̃(G, P), is defined as F(α)

= H(α)\G(α). The complement (G, P)c = (Gc, P) of
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(G, P) is defined as a mapping Gc : P → P(X) given by
Gc(α) = X\F(α), ∀α ∈ P .

Throughout the work, the null soft set � and the soft sets
(G, P) on X such that G(α) �= ∅ for every α ∈ P will be
considered. The class of these soft sets denoted by S(X̃).

As it can be seen in Example 1, any soft element r̃ ∈̃G∪̃H
does not necessarily imply that either r̃ ∈̃G or r̃ ∈̃H . Also, the
intersection of two soft sets or complement of a soft set of
S(X̃) is not necessarily a member of S(X̃).

The elementary union (F, P) = (H , P) � (G, P),
elementary intersection (F, P) = (H , P) � (G, P) of
(H , P), (G, P) ∈ S(X̃) and the elementary complement
(G, P)C of (G, P) are defined by

(F, P) = SS{r̃ ∈̃X̃ : r̃ ∈̃G or r̃ ∈̃H}
= SS(SE(H , P) ∪ SE(G, P)),

(F, P) = SS{r̃ ∈̃X̃ : r̃ ∈̃G and r̃ ∈̃H}
= SS(SE(H , P) ∩ SE(G, P)),

and

(G, P)C = SS{r̃ ∈̃X̃ : r̃ ∈̃(G, P)c},

respectively. (For details, see (Taşköprü and Altıntaş 2021)).

Example 1 Let P = {α, β} and X = {r , s, t}. The class of
all soft elements of X̃ is SE(X̃) = {r̃1, r̃2, . . . , r̃9}, where

r̃1 = {(α, r), (β, r)}, r̃6 = {(α, s), (β, t)},
r̃2 = {(α, r), (β, s)}, r̃7 = {(α, t), (β, r)},
r̃3 = {(α, r), (β, t)}, r̃8 = {(α, t), (β, s)},
r̃4 = {(α, s), (β, r)}, r̃9 = {(α, t), (β, t)}.
r̃5 = {(α, s), (β, s)},

If we consider the classes of soft elements B1 = {r̃1, r̃5},
B2 = {r̃1, r̃2, r̃3, r̃5} and B3 = {r̃1, r̃2, r̃4, r̃5}, then we
obtain the soft sets

(F, P) = SS(B1) = SS(B3) = {(α, {r , s}), (β, {r , s})},
(G, P) = SS(B2) = {(α, {r , s}), (β, {r , s, t})}.

Then, we have the classes of soft elements

SE(F, P) = {r̃1, r̃2, r̃4, r̃5} and
SE(G, P) = {r̃1, r̃2, r̃3, r̃4, r̃5, r̃6}

such that B1 ⊂ B3 = SE(F, P) and B2 ⊂ SE(G, P).
Also, if we consider the soft sets

(H , P) = {(α, {r , t}), (β, {t})} and
(K , P) = {(α, {r , s, t}), (β, {s, t})},

then we obtain

(F, P)∪̃(H , P) = {(α, {r , s, t}), (β, {r , s, t})} ∈ S(X̃).

We can see easily that r̃7∈̃(F, P)∪̃(H , P), but r̃7 /̃∈(F, P)

and r̃7 /̃∈(H , P). In addition, we encounter

(K , P)c = {(α,∅), (β, {r})} /∈ S(X̃) and

(F, P)∩̃(H , P) = {(α, {r}), (β,∅)} /∈ S(X̃).

Notice that

(F, P) � (H , P) = {(α, {r , s, t}), (β, {r , s, t})} ∈ S(X̃),

(K , P)C = � ∈ S(X̃),

(F, P) � (H , P) = � ∈ S(X̃).

Definition 6 (Taşköprü andAltıntaş 2021) Assume that X , Y
are two non-empty sets and P is a parameters set. We call a
mapping f : SE(X̃) → SE(Ỹ ) a soft mapping and call it
a soft function if { f (r̃)(α) : r̃(α) = a, r̃ ∈ SE(X̃), α ∈
P, a ∈ X} is a singleton set.

Definition 7 (Das and Samanta 2013b) Assume that P is a
parameters set and X is a non-empty set. We call a mapping
d : SE(X̃) × SE(X̃) → R(P)∗ that meets the following
condition a soft metric on X̃ and call the triple (X̃ , d, P) a
soft metric space. Let r̃ , s̃, t̃∈̃SE(X̃):

M1. d(r̃ , s̃)≥̃0̄,
M2. r̃ = s̃ if and only if d(r̃ , s̃) = 0̄,
M3. d(r̃ , s̃) = d(s̃, r̃),
M4. d(r̃ , t̃)≤̃d(r̃ , s̃) + d(s̃, t̃).

Definition 8 (Das andSamanta 2013b)Suppose that (X̃ , d, P)

is a softmetric space. A sequence {r̃n} of soft elements in X̃ is
called aCauchy sequence in X̃ if corresponding to every ε̃>̃0̄,
∃m ∈ N such that d(r̃i , r̃ j )<̃ε̃, ∀i, j ≥ m, i.e., d(r̃i , r̃ j ) → 0̄
as i, j → ∞.

The soft metric space (X̃ , d, P) is called complete if every
Cauchy sequence in X̃ converges to a soft element of X̃ .

A mapping f : SE(X̃) → SE(X̃) is called a contraction
mapping if there is a positive soft real number t̃ with 0̄ ≤ t̃<̃1̄
such that d( f (r̃), f (s̃))≤̃t̃d(s̃, s̃), ∀r̃ , s̃∈̃X̃ .

If there is a soft element r̃0∈̃X̃ such that f (r̃0) = r̃0, then
r̃0 is called a fixed soft element of themapping f : SE(X̃) →
SE(X̃).
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Theorem 2 (Das andSamanta 2013b)Suppose that (X̃ , d, P)

is a complete soft metric space and f : SE(X̃) → SE(X̃)

is a contraction mapping. Then, f has a unique fixed soft
element.

Definition 9 (Taşköprü and Altıntaş 2021)We call a soft sets
class T ⊂ S(X̃) an elementary soft topology if it meets the
following axioms:

1. �, X̃ ∈ T ,
2. Thefinite elementary intersection of soft sets ofT belongs

to T ,
3. The arbitrary elementary union of soft sets of T belongs

to T .

Then, we call the triple (X̃ , T , P) an elementary soft topo-
logical space.

We call a soft sets class B ⊂ S(X̃) a soft base for any
elementary soft topology over X̃ if (1) there is a soft set
(B, P) ∈ B with r̃ ∈̃(B, P) for each soft element r̃ ∈̃X̃ , (2)
if for (B1, P), (B2, P) ∈ B, r̃ ∈̃(B1, P) � (B2, P), there is a
soft set (B3, P) with r̃ ∈̃(B3, P)⊂̃(B1, P) � (B2, P).

3 Soft partial metric spaces

3.1 Defining soft partial metric

Definition 10 Assume that P is a parameters set and X is a
non-empty set. We call a mapping p : SE(X̃) × SE(X̃) →
R(P)∗ that meets the following conditions a soft partial met-
ric on the soft set X̃ and call (X̃ , p, P) a soft partial space.
For each r̃ , s̃, t̃∈̃X̃ ,

P1. r̃ = s̃ ⇔ p(r̃ , r̃) = p(r̃ , s̃) = p(s̃, s̃),
P2. p(r̃ , r̃)≤̃p(r̃ , s̃),
P3. p(r̃ , s̃) = p(s̃, r̃),
P4. p(r̃ , s̃)≤̃p(r̃ , t̃) + p(t̃, s̃) − p(t̃, t̃).

A soft partial metric space is a generalization of a soft
metric space. In fact, if the self-distance of a soft element is
soft zero real number, the above conditions are reduced to
their soft metric equivalents. So, a soft metric can be defined
to be a soft partial metric if every self-distance is soft zero.
If p(r̃ , s̃) = 0̄, r̃ = s̃ by (P1) and (P2). But generally, the
opposite is not true.

Definition 11 Assume that (X̃ , p, P) is a soft partial metric
space and r̃ ∈ SE(X̃) and ε̃>̃0̄ is a soft real number. We call
the class

Bε̃ (r̃) = {s̃ ∈ SE(X̃) : p(s̃, r̃)<̃ε̃} ⊂ SE(X̃)

and SS(Bε̃ (r̃)) an open ball and a soft open ball, respectively.

Remark 1 In a soft partial metric space, some soft balls can
be null soft set. For example, for every r̃ ∈ SE(X̃), the open
ball Bp(r̃ ,r̃)(r̃) is empty and the soft open ball SS(Bp(r̃ ,r̃)(r̃))
is null soft set.

Example 2 Suppose that P is finite parameters set andR(P)∗
is the nonnegative soft real number class. Then, for each
r̃ , s̃ ∈ R(P)∗, the mapping

p : R(P)∗ × R(P)∗ → R(P)∗

defined by p(r̃ , s̃) = max{r̃ , s̃} is a soft partial metric. For
each nonnegative soft real number, the self-distance is its
value itself.

Example 3 Suppose that P is finite parameters set andR(P)−
is the non-positive soft reel number class. Then, for each
r̃ , s̃ ∈ R(P)−, the mapping

p : R(P)− × R(P)− → R(P)∗

defined by p(r̃ , s̃) = −min{r̃ , s̃} is a soft partial metric.
For each nonnegative soft real number the self-distance is
its absolute value. We call this mapping the soft usual par-
tial metric on R(P)−. In this space, if r̃≥̃ − ε̃, Bε̃ (r̃) =
{s̃ ∈ R(P)− : −min{r̃ , s̃}<̃ε̃} = (−ε̃, 0̄). If r̃<̃ − ε̃,
p(r̃ , s̃) = −r̃>̃ − ε̃ and so Bε̃ (r̃) = ∅. Let s̃ ∈ Bε̃ (r̃).
Then,−min{r̃ , s̃}<̃ε̃ impliesmin{r̃ , s̃}>̃− ε̃ hence, s̃>̃− ε̃.

Theorem 3 Suppose that (X̃ , p, P) is a soft partial metric
space. Then, the class of every soft open balls in (X̃ , p, P)

forms a basis for T0-soft topology on X̃ . We call this topology
the soft partial metric topology and denote by τ [p].
Proof Obviously,

X̃ =
∼⋃

r̃ ∈̃X̃
SS(Bp(r̃ ,r̃)+1̄(r̃)).

Because each soft open ball SS(Bp(r̃ ,r̃)+1̄(r̃)) contains r̃ . Let

SS(Bε̃ (r̃)) and SS(Bδ̃ (s̃)) are soft open balls in (X̃ , p, P)

and t̃∈̃SS(Bε̃ (r̃))∩̃SS(Bδ̃ (s̃)). Take

α̃ = p(t̃, t̃) + min{ε̃ − p(r̃ , t̃), δ̃ − p(s̃, t̃)}.

Since ε̃ − p(r̃ , t̃)>̃0̄, t̃∈̃SS(Bα̃(r̃)), δ̃ − p(s̃, t̃)>̃0̄ and
so p(t̃, t̃)<̃α̃. We show that t̃0∈̃SS(Bε̃ (r̃))∩̃SS(Bδ̃ (s̃)) for
t̃0∈̃SS(Bα̃(r̃)). From the axiom (P4), we have

p(r̃ , t̃0)≤̃ p(r̃ , t̃) + p(t̃, t̃0) − p(t̃, t̃)

<̃ ε̃ − p(t̃, t̃) + p(r̃ , t̃)

<̃ ε̃ − p(r̃ , t̃) + p(r̃ , t̃) = ε̃.
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Thus, t̃0 ∈ Bε̃ (r̃) and t̃0∈̃SS(Bε̃ (r̃)). Likewise, we have
t̃0∈̃SS(Bδ̃ (s̃)) since

p(s̃, t̃0)≤̃ p(s̃, t̃) + p(t̃, t̃0) − p(t̃, t̃)

<̃ δ̃ − p(t̃, t̃) + p(s̃, t̃)

<̃ δ̃ − p(s̃, t̃) + p(s̃, t̃) = δ̃.

As a result, t̃0∈̃SS(Bε̃ (r̃))∩̃SS(Bδ̃ (s̃)) and so

SS(Bα̃(r̃))⊂̃SS(Bε̃ (r̃))∩̃SS(Bδ̃ (s̃)).

Hence, the class of all soft open balls is a basis of an elemen-
tary soft topology τ [p] on X̃ . We show that this topology
is T0. From the axiom (P4), p(r̃ , r̃)<̃p(r̃ , s̃) for two distinct
soft elements r̃ , s̃∈̃X̃ . Taking ε̃ = (p(r̃ , r̃) + p(r̃ , s̃))/2>̃0̄,
we have r̃ ∈̃SS(Bε̃ (r̃)) but s̃ /̃∈SS(Bε̃ (r̃)) since

SS(Bε̃ (r̃)) = SS
(
{t̃ ∈ SE(X̃) : p(r̃ , t̃)<̃ε̃}

)
,

2p(r̃ , r̃)<̃p(r̃ , r̃)+ p(r̃ , s̃) and 2p(r̃ , s̃) ˜�<p(r̃ , r̃)+ p(r̃ , s̃).

��
The examinations of soft partial metrics constitute the par-

tial ordering concept required for the study of soft domains
in computer sciences.

Definition 12 We call a soft relation �̃ on a soft set X̃ a soft
partial order on X̃ if the following conditions are met. For
r̃ , s̃, t̃∈̃X̃ ,

1. r̃�̃r̃ ,
2. r̃�̃s̃ and s̃�̃r̃ ⇒ r̃ = s̃,
3. r̃�̃s̃ and s̃�̃t̃ ⇒ r̃�̃t̃ .

Once we have a T0-soft topology on X̃ , there is a natural
soft partial ordering �̃ defined by r̃�̃s̃ ⇔ r̃ ∈ (H , P) refer
s̃ /∈ (H , P) for r̃ , s̃ ∈ SE(X̃) on X̃ , where (H , P) ∈ τ [p] is
a soft open set.

Proposition 1 In (X̃ , p, P), r̃�̃s̃ ⇔ p(r̃ , r̃) = p(r̃ , s̃).

Proof Let r̃�̃s̃. Then, we have

p(r̃ , r̃)≤̃p(r̃ , s̃)<̃ε̃<̃p(r̃ , r̃) + ε̃

for ε̃>̃0̄ and s̃ ∈ Bε̃ (r̃). So p(r̃ , r̃) = p(r̃ , s̃).
On the contrary, let (H , P) ∈ τ [p], r̃ ∈̃(H , P) and

p(r̃ , r̃) = p(r̃ , s̃). Then, there is a ε̃>̃0̄ satisfying Bε̃ (r̃) ⊂
SE(H , P). But, p(r̃ , r̃) = p(r̃ , r̃)<̃ε̃ ⇒ s̃ ∈ Bε̃ (r̃) and
hence s̃∈̃SE(H , P). Since this is valid for every (H , P) ∈
τ [p], we have r̃�̃s̃. ��

Example 4 In the soft partial metric space (R(P)∗, p), r̃�̃s̃
⇔ r̃≥̃s̃ and in (R(P)−, p), r̃�̃s̃ ⇔ r̃≤̃s̃. In fact, we obtain
that, p(r̃ , r̃) = p(r̃ , s̃) ⇔ r̃ = max{r̃ , s̃} ⇔ r̃≥̃s̃ in
(R(P)−, p). p(r̃ , r̃) = p(r̃ , s̃) ⇔ −r̃ = −min{r̃ , s̃} ⇔
r̃≤̃s̃.

3.2 Soft partial metric and classical partial metric

In this section, we discuss the relationships between a soft
partial metric and a classical partial metric to better under-
stand soft partial metric spaces.

Theorem 4 Each parameterized class of partial metrics
{pα : α ∈ P} on a set X is a soft partial metric on X̃ .

Proof Give r̃ , s̃ ∈ SE(X̃). Then, r̃(α), s̃(α) ∈ X for each
α ∈ P . Let p : SE(X̃) × SE(X̃) → R(P)∗ be a mapping
defined by p(r̃ , s̃)(α) = pα(r̃(α), s̃(α)). Then, p is a soft
partial metric on X̃ . We now verify the axioms P1–P4 for
soft partial metric. For each α ∈ P and r̃ , s̃, t̃∈̃X̃ ;

P1. We get p(r̃ , s̃)(α) = pα(r̃(α), s̃(α)) ≥ pα(r̃(α), r̃(α))

= p(r̃ , r̃)(α) ≥ 0̄(α). Thus, 0̄≤̃p(r̃ , r̃)≤̃p(r̃ , s̃).
P2. Since

p(r̃ , r̃)(α) = pα(r̃(α), r̃(α))

= pα(r̃(α), s̃(α))

= pα(s̃(α), s̃(α)) ⇔ r̃(α) = s̃(α),

we have

p(r̃ , r̃)(α) = p(r̃ , s̃)(α) = p(s̃, s̃)(α) ⇔ r̃(α) = s̃(α).

Thus, p(r̃ , r̃) = p(r̃ , s̃) = p(s̃, s̃) ⇔ r̃ = s̃.
P3. p(r̃ , s̃)(α) = pα(r̃(α), s̃(α))

= pα(s̃(α), r̃(α))

= p(s̃, r̃)(α) ⇔ p(r̃ , s̃) = p(s̃, r̃).

P4. [p(r̃ , s̃) + p(s̃, t̃) − p(s̃, s̃)](α) = pα(r̃(α), s̃(α))

+ pα(s̃(α), t̃(α)) − pα(s̃(α), s̃(α))

≥ pα(r̃(α), t̃(α)).

So, p(r̃ , t̃)≤̃ p(r̃ , s̃) + p(s̃, t̃) + p(s̃, t̃) − p(s̃, s̃). ��

Corollary 1 Eachpartialmetricσ ona set X canbe expanded
to a soft partial metric on X̃ .

Proof Assume that the mapping

p : SE(X̃) × SE(X̃) → R(P)∗

is defined by p(r̃ , s̃)(α) = σ((r̃(α), s̃(α)) for each α ∈ P
and r̃ , s̃∈̃X̃ . Using the proof method of Theorem 4 it can be
shown that p is a soft partial metric on X̃ . ��
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We call a soft partial metric defined by a partial metric σ

the soft partial metric generated with σ .

Remark 2 The opposite of Theorem 4 is not valid. Although
each parameterized class of partial metrics is a soft partial
metric, every soft partial metric may not be a parameter-
ized class of partial metrics. Hence, the soft partial metrics
are more comprehensive and general than the parameterized
class of the partial metrics.

Example 5 Let X = {r , s} and P = {α, β}. Then, SE(X̃) =
{r̃1, r̃2, r̃3, r̃4}, where

r̃1 = {(α, r), (β, r)}, r̃3 = {(α, s), (β, r)},
r̃2 = {(α, r), (β, s)}, r̃4 = {(α, s), (β, s)}.

Suppose that d : SE(X̃) × SE(X̃) → R(P)∗ is defined
by d(r̃ , s̃) = 0̄ if r̃ = s̃ and d(r̃ , s̃) = 1̄ if r̃ �=
s̃, for all r̃ , s̃∈̃X̃ . Then, d is a soft partial metric. Let’s
parametrize it as d(r̃ , s̃)(α) = dα(r̃(α), s̃(α)) for all α ∈ P
and r̃ , s̃∈̃X̃ . Clearly, d(r̃1, r̃1) = 0̄, so d(r̃1, r̃1)(α) =
dα(r̃1(α), r̃1(α)) = dα(r , r) = 0 and d(r̃1, r̃2) = 1̄, so
d(r̃1, r̃2)(α) = dα(r̃1(α), r̃2(α)) = dα(r , r) = 0. Thus, dα

cannot be a partial metric on X .

Theorem 5 Suppose that p is a soft partial metric on X̃ that
meets the following condition (P5). If

pα : X × X → R
∗ = [0,∞)

is defined by pα(r̃(α), s̃(α)) = p(r̃ , s̃)(α) for each α ∈ P
and r̃ , s̃∈̃X̃ , then pα is a partial metric on X.

P5. For α ∈ P and (a, b) ∈ X × X, {p(r̃ , s̃)(α) : r̃(α) =
a, s̃(α) = b} is a singleton set.

Proof It is clear that, for each α ∈ P , pα : X × X → R
∗ =

[0,∞) is rule that appoint an ordered pair of X to a non-
negative real number. pα is well-defined from the condition
(P5) and the soft partial metric conditions meets the partial
metric axioms of pα . Hence, the soft partial metric that meets
(P5) gives a parameterized class of partial metrics. With this
viewpoint, it is directly understood that a soft partial metric
that meets (P5) is a special soft mapping defined in Majum-
dar and Samanta (2010), where p : P → (R∗)X×X is a map.

��
Proposition 2 Let Bε̃ (r̃) be an open ball in (X̃ , p, P)

that meets the condition (P5). Then, for each α ∈ P,
SS(Bε̃ (r̃))(α) = Bε̃(α)(r̃(α)) is an open ball in (X , pα).

Proof If Bε̃ (r̃) is an open ball in (X̃ , p, P) and y ∈
SS(Bε̃ (r̃))(α), there is a soft element s̃ ∈ Bε̃ (r̃) with
s̃(α) = y and so p(s̃, r̃)≤̃p(r̃ , r̃) + ε̃ since s̃ ∈ Bε̃ (r̃).

Thus, p(s̃, r̃)(α) < pα(r̃ , r̃)(α) + ε̃(α) ⇒ pα(y, r̃(α)) <

pα(r̃(α)), r̃(α))) + ε̃(α). Since for each y ∈ SS(Bε̃ (r̃))(α),
this relation is true, SS(Bε̃ (r̃))(α) ⊂ Bε̃(α)(r̃(α)).

Inversely, let us take a t ∈ X such that pα(t, r̃(α)) <

pα(r̃(α)), r̃(α)))+ ε̃(α) and choose t̃∈̃X̃ such that if β = α,
t̃(β) = t and if β �= α, t̃(β) = s̃(α) for s̃ ∈ Bε̃ (r̃), β ∈
P . Then, p(t̃, r̃)≤̃p(r̃ , r̃) + ε̃ from (P5). Hence, r̃ ∈ Bε̃ (r̃)
and t̃(β) = t implies that Bε̃(α)(r̃(α)) ⊂ SS(Bε̃ (r̃))(α).
So Bε̃(α)(r̃(α)) = SS(Bε̃ (r̃))(α). Since this is true for each
α ∈ P , we obtain SS(Bε̃ (r̃))(α) is an open ball in (X , pα).
��
Theorem 6 Assume that (X̃ , p, P) is a soft partial metric
space that meets the condition (P5). Then, the class of all
soft open balls forms a basis for T0-elementary soft topology
on X̃ . We call this topology the soft elementary partial metric
topology and denote by τE [p].
Proof Since all soft open ball SS(Bp(r̃ ,r̃)+1̄(r̃)) contains r̃ ,

obviously r̃ ∈̃SS(Bp(r̃ ,r̃)+1̄(r̃))⊂̃X̃ for each r̃ ∈̃X̃ . Assume
that SS(Bε̃ (r̃)) and SS(Bρ̃ (s̃)) is two soft open balls in
(X̃ , p, P) and t̃∈̃SS(Bε̃ (r̃))� SS(Bρ̃ (s̃)). Put σ̃ = p(t̃, t̃)+
min{ε̃ − p(r̃ , t̃), ρ̃ − p(s̃, t̃)}. Since ε̃ − p(r̃ , t̃) ≥ 0̄,
ρ̃ − p(s̃, t̃) ≥ 0̄, t̃∈̃SS(Bρ̃ (r̃)). So p(t̃, t̃)≤̃σ̃ . We prove that
SS(Bσ̃ (r̃))⊂̃SS(Bε̃ (r̃))�SS(Bρ̃ (s̃)). Let t̃0∈̃SS(Bσ̃ (r̃)).We
show that t̃0∈̃SS(Bε̃ (r̃)) � SS(Bσ̃ (s̃)). From the condition
(P4), we get

p(r̃ , t̃0)≤̃ p(r̃ , t̃) + p(t̃, t̃0) − p(t̃, t̃)

<̃ ε̃ − p(t̃, t̃) + p(r̃ , t̃)

<̃ ε̃ − p(r̃ , t̃) + p(r̃ , t̃) = ε̃.

So, t̃0 ∈ Bε̃ (r̃) and t̃0∈̃SS(Bε̃ (r̃)) . Also, t̃0∈̃SS(Bρ̃ (r̃)) since

p(s̃, t̃0)≤̃ p(s̃, t̃) + p(t̃, t̃0) − p(t̃, t̃)

<̃ ρ̃ − p(t̃, t̃) + p(s̃, t̃)

<̃ ρ̃ − p(s̃, t̃) + p(s̃, t̃) = ρ̃.

Thus, t̃0∈̃SS(Bε̃ (r̃)) � SS(Bρ̃ (s̃)) and so

SS(Bσ̃ (r̃))⊂̃SS(Bε̃ (r̃)) � SS(Bρ̃ (s̃)).

Then, the class of soft open balls is a basis for an elementary
soft topology τE [p] on X̃ . Now, we prove that the elementary
soft topology τE [p] is T0. Given two distinct soft elements
r̃ , s̃∈̃X̃ and p(r̃ , r̃)<̃p(r̃ , s̃). Since

SS(Bε̃ (r̃)) = SS
(
{t̃ ∈ SE(X̃) : p(r̃ , t̃)<̃ε̃}

)

with ε̃ = (p(r̃ , r̃) + p(r̃ , s̃))/2̄ > 0̄, we have r̃ ∈̃SS(Bε̃ (r̃))
and s̃ /̃∈SS(Bε̃ (r̃)). Thus, 2p(r̃ , r̃)<̃p(r̃ , r̃) + p(r̃ , s̃) and
2p(r̃ , s̃)≮̃p(r̃ , r̃) + p(r̃ , s̃). ��
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3.3 Soft partial metric and weightable soft
quasi-metric

In this section,we introduceweightable soft quasi-metric and
discuss the relationships between a soft partial metric and a
weightable soft quasi-metric.

Definition 13 A soft quasi-metric on an absolute soft set X̃
with a parameters set P is amapping q : SE(X̃)×SE(X̃) →
R(P)∗ that meets the following axioms. For each r̃ , s̃, t̃ ∈
SE(X̃),

Q1. r̃ = s̃ ⇔ q(r̃ , s̃) = 0̄, q(s̃, r̃) = 0̄,
Q2. q(r̃ , s̃)≤̃ q(r̃ , t̃) + q(t̃, s̃).

We call the soft set X̃ with a soft quasi-metric q on X̃ a soft
quasi-metric space and denote by (X̃ , q, P).

Definition 14 Assume that (X̃ , q, P) is a soft quasi-metric
space, r̃ ∈ SE(X̃) and ε̃>̃0̄ is a soft real number. We call the
class

Bq
ε̃
(r̃) =

{
s̃ ∈ SE(X̃) : q(s̃, r̃)<̃ε̃

}
⊂ SE(X̃).

an open ball and call SS
(
Bq

ε̃
(r̃)

)
a soft open ball.

The induced natural soft order on an absolute soft set X̃
generated byq is a relation �̃q such that r̃�̃q s̃⇔q(r̃ , s̃) = 0̄,
∀r̃ , s̃ ∈ SE(X̃).

Definition 15 Assume that (X̃ , q, P) is a soft quasi-metric
space. A weighted soft quasi-metric on X̃ is a pair (q, ω)

consisting of a soft weight mapping ω : SE(X̃) → R(P)∗
and a soft quasi-metric q on X̃ with q(r̃ , s̃) + ω(r̃) =
q(s̃, r̃) + ω(s̃) for each r̃ , s̃ ∈ SE(X̃). We call the quadru-
ple (X̃ , q, ω, P) a weighted soft quasi-metric space and call
(X̃ , q, P)weightable if there is a softmappingω : SE(X̃) →
R(P)∗ provided that (q, ω) is a weighted soft quasi-metric.

By assuming the soft weight mapping is soft zero, any soft
metric can be considered like a weighted soft quasi-metric.
The relations between soft partial metrics and weighted soft
quasi-metrics are given in the following theorems.

Theorem 7 Suppose that (X̃ , q, ω, P) is a weighted soft
quasi-metric space and

p : SE(X̃) × SE(X̃) → R(P)∗

is a mapping defined by p(r̃ , s̃) = ω(r̃) + q(r̃ , s̃) for each
r̃ , s̃ ∈ SE(X̃). Then, p is a soft partial metric.

Proof Let us show that p provides the soft partial metric
axioms.

P1. Let p(r̃ , r̃) = p(r̃ , s̃) = p(s̃, s̃). Then, ω(r̃) = ω(r̃) +
q(r̃ , s̃). Hence, q(r̃ , s̃) = 0̄ implies r̃ = s̃. The opposite
is clear.

P2. Since (q, ω) is a weighted soft quasi-metric on X̃ , from
Definition 15, q(r̃ , s̃) + ω(r̃) = q(s̃, r̃) + ω(s̃) for each
r̃ , s̃∈̃X̃ . Hence, we have

p(r̃ , s̃) − p(r̃ , r̃) = q(r̃ , s̃)≥̃0̄.

P3. It is clear that, p(r̃ , s̃) = p(s̃, r̃) from the definition of
weighted soft quasi-metric for each r̃ , s̃ ∈ SE(X̃).

P4. For r̃ , s̃, t̃ ∈ SE(X̃),

p(r̃ , t̃) = ω(r̃) + q(r̃ , t̃)

≤̃ ω(r̃) + q(r̃ , s̃) + q(s̃, t̃)

= ω(r̃) + q(r̃ , s̃) + ω(t̃) + q(s̃, t̃) − ω(t̃)

= p(r̃ , s̃) + p(s̃, t̃) − p(s̃, s̃).

��

Notice that, as a result of Definition 14 and Theorem 7
we provide a soft topology on a soft quasi-metric space by
using Theorem 3. We call this topology the soft quasi-metric
topology and denote by τ [q].

Theorem 8 Suppose that

p : SE(X̃) × SE(X̃) → R(P)∗

is a partial metric and

q : SE(X̃) × SE(X̃) → R(P)∗

is a mapping defined by q(r̃ , s̃) = p(r̃ , s̃) − p(r̃ , r̃) and

ω : SE(X̃) → R(P)∗

is a mapping with ω(r̃) = p(r̃ , r̃) for each r̃ , s̃ ∈ SE(X̃).
Then, q is a weighted soft quasi-metric with soft weight
mapping ω. Also r̃�̃q s̃ ⇔ r̃�̃ps̃ for each r̃ , s̃∈̃X̃ and
τ [q] = τ [p].

Proof Obviously, q(r̃ , s̃)≥̃0̄ and q(r̃ , r̃) = 0̄ for each r̃ , s̃ ∈
SE(X̃). We show first that q meets the soft quasi-metric
axioms.

Q1. Let q(r̃ , s̃) = q(s̃, r̃) = 0̄. Then,

p(r̃ , s̃) − p(r̃ , r̃) = p(s̃, r̃) − p(s̃, s̃) = 0̄.

Thus, p(r̃ , s̃) = p(r̃ , r̃) = p(s̃, s̃) = 0̄ so r̃ = s̃.
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Q2. Since p is a soft partial metric, we have

p(r̃ , t̃) − p(r̃ , r̃)≤̃p(r̃ , s̃) − p(r̃ , r̃) + p(s̃, t̃) − p(s̃, s̃)

for each r̃ , s̃, t̃ ∈ SE(X̃). So q(r̃ , t̃)≤̃p(r̃ , s̃) + p(s̃, t̃).
Thus, q is a soft quasi-metric.

Let us show that (q, ω) is a weighted soft quasi-metric on
X̃ . Since q(r̃ , s̃) = p(r̃ , s̃) − ω(r̃) and q(s̃, r̃) = p(s̃, r̃) −
ω(s̃) for each r̃ , s̃ ∈ SE(X̃), we have q(r̃ , s̃) + ω(r̃) =
q(s̃, r̃) + ω(s̃) with p(r̃ , s̃) = p(s̃, r̃). Hence, (q, ω) is a
weighted soft quasi-metric.

Now, let r̃ ∈̃SS (
B p

ε̃
(r̃)

)
for ε̃>̃0̄ and r̃ ∈ SE(X̃).

Then, r̃ ∈ B p
ε̃
(r̃). If s̃ ∈ B p

ε̃
(r̃), q(r̃ , s̃) = p(r̃ , s̃) −

p(r̃ , r̃)<̃ε̃ − p(r̃ , r̃) implies s̃ ∈ Bq
ε̃−p(r̃ ,r̃)(r̃). Hence,

s̃∈̃SS
(
Bq

ε̃−p(r̃ ,r̃)(r̃)
)
. Conversely, let s̃∈̃SS

(
Bq

ε̃−p(r̃ ,r̃)(r̃)
)
.

Then, s̃ ∈ Bq
ε̃−p(r̃ ,r̃)(r̃). Hence, s̃ ∈ B p

ε̃
(r̃) and so

s̃∈̃SS (
B p

ε̃
(r̃)

)
. Thus,

SS
(
B p

ε̃
(r̃)

) = SS
(
Bq

ε̃−p(r̃ ,r̃)(r̃)
)

for ε̃>̃p(r̃ , r̃). From definition of a soft open ball, we
have B p

ε̃
(r̃) = ∅ and SS

(
B p

ε̃
(r̃)

) = � for 0̄<̃ε̃<̃p(r̃ , r̃).

For ε̃>̃0̄ and r̃ ∈ SE(X̃), if s̃ ∈ SE(X̃), s̃∈̃SS (
Bq

ε̃
(r̃)

)

hence s̃ ∈ Bq
ε̃
(r̃), and p(r̃ , s̃) − p(r̃ , r̃)<̃ε̃ implies s̃ ∈

B p
ε̃+p(r̃ ,r̃)(r̃) and so s̃∈̃SS

(
B p

ε̃+p(r̃ ,r̃)(r̃)
)
. Conversely, let

s̃∈̃SS
(
B p

ε̃+p(r̃ ,r̃)(r̃)
)
. Then, s̃ ∈ B p

ε̃+p(r̃ ,r̃)(r̃). Since q(r̃ , s̃)

<̃ε̃, s̃ ∈ Bq
ε̃
(r̃) and hence s̃∈̃SS (

Bq
ε̃
(r̃)

)
. Thus,

SS(Bq
ε̃
(r̃)) = SS

(
B p

ε̃+p(r̃ ,r̃)(r̃)
)

for ε̃>̃0̄ and each r̃ ∈ SE(X̃). Therefore, τ [q] = τ [p].
Lastly, for each r̃ , s̃ ∈ SE(X̃), p(r̃ , r̃) = p(r̃ , s̃) if and

only if q(r̃ , s̃) = 0̄. Thus, r̃�̃q s̃ ⇔ r̃�̃ps̃. ��

3.4 Soft partial metric and soft metric

Definition 16 Assume that P is a parameters set and X is a
non-empty set. We call a pair (d, ω) a weighted soft met-
ric on X̃ if d : SE(X̃) × SE(X̃) → R(P)∗ is a soft
metric and ω : SE(X̃) → R(P)∗ a soft weight mapping
with d(r̃ , s̃)≥̃ω(r̃) − ω(s̃) for each r̃ , s̃ ∈ SE(X̃). Then,
(X̃ , d, ω, P) is called a weighted soft metric space.

A soft metric d on X̃ is weightable if there is a soft weight
mapping ω : SE(X̃) → R(P)∗ with a weighted soft metric
(d, ω). Then, (X̃ , d, ω, P) is weightable.

Remark 3 In the weighted soft metric space (X̃ , d, ω, P),
ω(r̃)≥̃0̄ for each r̃ ∈̃X̃ . If the soft ordering can be defined
by r̃�̃s̃ ⇔ ω(r̃) = d(r̃ , s̃) + ω(s̃) for each r̃ , s̃∈̃X̃ , then
ω(r̃)≥̃ω(s̃) and ω(r̃) − ω(s̃)≥̃0̄.

The relations between soft partial metric and their induced
weighted soft metric are given in the following theorems.

Theorem 9 Suppose that (d, ω) is a weighted soft metric on
X̃ . Then, the mapping p : SE(X̃) × SE(X̃) → R(P)∗
defined by p(r̃ , s̃) = d(r̃ ,s̃)+ω(r̃)+ω(s̃)

2̄
is a soft partial metric

on X̃ .

Proof Let us show that the partial metric axioms are pro-
vided.

P1. Let p(r̃ , r̃) = p(r̃ , s̃) = p(s̃, s̃). Then, ω(r̃) = ω(r̃) +
d(r̃ , s̃). Hence, d(r̃ , s̃) = 0̄ implies r̃ = s̃. The opposite
is clear.

P2. Since (d, ω) is a weighted soft metric on X̃ , from Defi-
nition 16, d(r̃ , s̃)≥̃ω(r̃)−ω(s̃) for each r̃ , s̃∈̃X̃ . Hence,
we have

p(r̃ , s̃) − p(r̃ , r̃) = d(r̃ , s̃) − ω(r̃) + ω(s̃)

2̄
≥̃0̄.

P3. It is clear that, p(r̃ , s̃) = p(s̃, r̃) for each r̃ , s̃ ∈ SE(X̃).
P4. For r̃ , s̃, t̃ ∈ SE(X̃),

p(r̃ , t̃) = (
d(r̃ , t̃) + ω(r̃) + ω(t̃)

)
/2

≤̃ (
d(r̃ , s̃) + d(s̃, t̃) + ω(r̃) + ω(t̃)

)
/2

≤̃ (d(r̃ , s̃) + ω(r̃) + ω(s̃)) /2

+ (
d(s̃, t̃) + ω(r̃) + ω(t̃)

)
/2 − ω(s̃)

≤̃p(r̃ , s̃) + p(s̃, t̃) − p(s̃, s̃).

��
Theorem 10 Suppose that

p : SE(X̃) × SE(X̃) → R(P)∗

is a soft partial metric on X̃ . Then, the mapping

ds : SE(X̃) × SE(X̃) → R(P)∗

defined by ds(r̃ , s̃) = 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃) is a
weighted soft metric with soft weight mapping

ω : SE(X̃) → R(P)∗

defined by ω(r̃) = p(r̃ , r̃). Furthermore, τ [p] ⊂ τ [ds]. We
call ds the induced soft metric of the soft partial metric p.

Proof Let us show first that the soft metric axioms are pro-
vided. For r̃ , s̃, t̃ ∈ SE(X̃);

M1. We have

p(r̃ , r̃) + p(s̃, s̃)≤̃2p(r̃ , s̃)
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since p(r̃ , r̃)≤̃p(r̃ , s̃) and p(s̃, s̃)≤̃p(r̃ , s̃). Hence,

0̄≤̃ 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃)

and so 0̄≤̃ds(r̃ , s̃).
M2. Let

ds(r̃ , s̃) = 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃) = 0̄.

Then, 2p(r̃ , s̃) = p(r̃ , r̃) + p(s̃, s̃). Hence, 2p(r̃ , s̃) +
p(r̃ , r̃)≤̃p(r̃ , s̃)+ p(r̃ , r̃)+ p(s̃, s̃) since p(r̃ , r̃)≤̃p(r̃ ,
s̃) and from this, p(r̃ , s̃)≤̃p(s̃, s̃). So, we have p(s̃,
s̃) = p(r̃ , s̃) since p(s̃, s̃)≤̃p(r̃ , s̃). Similarly, we have
2p(r̃ , s̃) + p(s̃, s̃)≤̃p(r̃ , s̃) + p(r̃ , r̃) + p(s̃, s̃) since
p(s̃, s̃)≤̃p(r̃ , s̃). Thus, we acquire p(r̃ , s̃)≤̃p(r̃ , r̃) and
so p(r̃ , r̃) = p(r̃ , s̃) since p(r̃ , r̃)≤̃p(r̃ , s̃). As a result,
p(r̃ , r̃) = p(r̃ , s̃) = p(s̃, s̃) and so r̃ = s̃.
Conversely, if r̃ = s̃, then 2p(r̃ , r̃)−p(r̃ , r̃)−p(r̃ , r̃) =
0̄ and so ds(r̃ , s̃) = 0̄.

M3. ds(r̃ , s̃) = 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃) = 2p(s̃, r̃) −
p(s̃, s̃) − p(r̃ , r̃) = ds(s̃, r̃).

M4.
ds(r̃ ,s̃) = 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃)

≤̃2(p(r̃ , t̃) − p(t̃, s̃) − p(t̃, t̃)) − p(r̃ , r̃) − p(s̃, s̃)

= 2p(r̃ , t̃) − p(r̃ , r̃) − p(t̃, t̃) + 2p(t̃, s̃) − p(t̃, t̃)

− p(s̃, s̃)

= ds(r̃ , t̃) + ds(t̃, s̃).

Thus, (X̃ , ds, P) is a soft metric space.
Let us show now that τ [p] ⊂ τ [ds]. By Theorems 8 and

7, the mapping q : SE(X̃) × SE(X̃) → R(P)∗ defined by
q(r̃ , s̃) = p(r̃ , s̃) − p(r̃ , r̃) is a weighted soft quasi-metric
with soft weight mapping ω(r̃) = p(r̃ , r̃) and hence τ [q] =
τ [p]. Thus, we obtain ds(r̃ , s̃) = q(r̃ , s̃) + q(s̃, r̃). Since
q(r̃ , s̃)≤̃ds(r̃ , s̃), we have Bε̃ >̃0̄. Hence,

SS(Bq
ε̃
(r̃))⊆̃SS

(
Bds

ε̃ (r̃)
)

.

Consequently, we get SS
(
Bq

ε̃
(r̃)

) ∈ τ [ds] and so τ [q] =
τ [p] ⊂ τ [ds].

Finally, since p(r̃ , r̃)≤̃p(r̃ , s̃), we obtain 2p(r̃ , r̃) −
p(r̃ , r̃)− p(s̃, s̃)≤̃2p(r̃ , s̃)− p(r̃ , r̃)− p(s̃, s̃). Thus,ω(r̃)−
ω(s̃)≤̃ds(r̃ , s̃). ��
Example 6 Let (R(P)−, p, P) be usual soft partial metric
space. Since ds(r̃ , s̃) = 2p(r̃ , s̃) − p(r̃ , r̃) − p(s̃, s̃) = r̃ +
s̃ − 2min{r̃ , s̃} = |r̃ − s̃| for each r̃ , s̃ ∈ R(P)−, we have
the usual soft distance in R(P)−.

Theorem 11 Assume that (X̃ , p, P) is a soft partial met-
ric space. For each r̃ , s̃ ∈ SE(X̃) we define dw(r̃ , s̃) =
max{p(r̃ , s̃) − p(r̃ , r̃), p(r̃ , s̃) − p(s̃, s̃)}. Then, (X̃ , dω, P)

is a soft metric space.

Proof Let us prove that the metric axioms are provided. Let
r̃ , s̃, t̃ ∈ SE(X̃).

M1. Since (X̃ , p, P) is a soft metric space, 0̄≤̃p(r̃ , r̃) ≤̃
p(r̃ , s̃) and 0̄≤̃p(s̃, s̃)≤̃p(r̃ , s̃). Hence, 0̄≤̃dw(r̃ , s̃).

M2.
dw(r̃ , s̃) = 0̄ ⇔max{p(r̃ , s̃) − p(r̃ , r̃), p(r̃ , s̃)

− p(s̃, s̃)} = 0̄

⇔p(r̃ , s̃) − p(r̃ , r̃) = 0̄, p(r̃ , s̃)

− p(s̃, s̃) = 0̄,

0̄≤̃p(r̃ , s̃)−p(r̃ , r̃), 0̄≤̃p(r̃ , s̃)−p(s̃, s̃)

⇔p(r̃ , s̃) = p(r̃ , r̃) and p(r̃ , s̃) = p(s̃, s̃)

⇔r̃ = s̃.

M3. Since (X̃ , p, P) is a soft metric space, p(r̃ , s̃) =
p(s̃, r̃). Hence,

dw(r̃ , s̃) = max{p(r̃ , s̃) − p(r̃ , r̃), p(r̃ , s̃) − p(s̃, s̃)}
= max{p(r̃ , s̃) − p(s̃, s̃), p(r̃ , s̃) − p(r̃ , r̃)}
= max{p(s̃, r̃) − p(s̃, s̃), p(s̃, r̃) − p(r̃ , r̃)}
= dw(s̃, r̃).

M4. Letmax{p(r̃ , s̃)−p(r̃ , r̃), p(r̃ , s̃)−p(s̃, s̃)} = p(r̃ , s̃)−
p(r̃ , r̃), max{p(r̃ , t̃) − p(r̃ , r̃), p(r̃ , t̃) − p(t̃, t̃)} =
p(r̃ , t̃) − p(r̃ , r̃), max{p(t̃, s̃) − p(t̃, t̃), p(t̃, s̃) −
p(s̃, s̃)} = p(t̃, s̃) − p(t̃, t̃). Then,

dw(r̃ , s̃) = p(r̃ , s̃) − p(r̃ , r̃)≤̃ p(r̃ , t̃) + p(t̃, s̃) − p(t̃, t̃)

− p(r̃ , r̃)

= p(r̃ , t̃) − p(r̃ , r̃)

+ p(t̃, s̃) − p(t̃, t̃)

= dw(r̃ , t̃) + dw(t̃, s̃).

Thus, (X̃ , dw, P) is a soft metric space. ��

3.5 Completeness of soft partial metric spaces

Definition 17 Assume that (X̃ , p, P) is a soft partial metric
space. We call a sequence {r̃n} of soft elements of X̃ conver-
gent to a soft element r̃ ∈̃X̃ if there is a natural number N
for all ε̃>̃0̄ such that r̃n ∈ B p

ε̃
(r̃) for every natural number

n ≥ N and denote by lim
n→∞ r̃n = r̃ or r̃n → r̃ as n → ∞.

Theorem 12 Suppose that {r̃n} is a sequence of soft elements
in (X̃ , p, P) and r̃ ∈̃X̃ . Then, lim

n→∞ r̃n = r̃ if and only if

lim
n→∞ p(r̃n, r̃) = p(r̃ , r̃).

Proof Let lim
n→∞ r̃n = r̃ . Then, there is a natural number N

for all ε̃>̃0̄ such that r̃n ∈ B p
ε̃
(r̃) for every n ≥ N . From here
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we obtain 0̄≤̃p(r̃n, r̃)<̃ε̃. So we have p(r̃n, r̃) − p(r̃ , r̃)<̃ε̃

since 0̄≤̃p(r̃n, r̃)<̃ε̃<̃ε̃+p(r̃ , r̃). For all ε̃>̃0̄, whenn → ∞,
lim
n→∞ p(r̃n, r̃) − p(r̃ , r̃)<̃ε̃. Thus,

lim
n→∞ p(r̃n, r̃) = p(r̃ , r̃).

On the contrary, let lim
n→∞ p(r̃n, r̃) = p(r̃ , r̃). Then, there

is a natural number N for all ε̃1>̃0̄ such that p(r̃n, r̃)<̃ε̃1 +
p(r̃ , r̃) for all n ≥ N . Hence, for an ε̃>̃0̄ such that ε̃1 =
ε̃ − p(r̃ , r̃ , r̃n ∈ B p

ε̃
(r̃), i.e., r̃n → r̃ . ��

Theorem 13 Suppose that {r̃n} is a sequence of soft elements
in (X̃ , p, P) and L(r̃n) is the class of soft limit elements
of {r̃n}. If a soft element point r̃ ∈ L(r̃n) and r̃ ′�̃r̃ , then
r̃ ′ ∈ L(r̃n).

Proof From Theorem 12, lim
n→∞ r̃n = r̃ ′ if and only if

lim
n→∞ p(r̃n, r̃ ′) = p(r̃ ′, r̃ ′) and from Proposition 1, r̃ ′�̃pr̃

⇔ p(r̃ ′, r̃ ′) = p(r̃ ′, r̃). Let p(r̃ ′, r̃ ′) = p(r̃ ′, r̃). For
every n ∈ N, when n → +∞, the terms in the right
approaches p(r̃ ′, r̃ ′) since p(r̃n, r̃ ′)≤̃p(r̃n, r̃) + p(r̃ , r̃ ′) −
p(r̃ , r̃). This implies that lim

n→∞ p(r̃n, r̃ ′)≤̃p(r̃ ′, r̃ ′). Hence,
we obtain lim

r→∞ p(r̃n, r̃ ′)≥̃p(r̃ ′, r̃ ′) since p(r̃n, r̃ ′)≥̃p(r̃ ′, r̃ ′)
for every n ∈ N. Finally, lim

n→∞ p(r̃n, r̃ ′) = p(r̃ ′, r̃ ′). ��

Example 7 For the sequence {r̃n} =
{
− 1̄

n

}
in the soft partial

metric space (R(P)−, p, P), L(r̃n) = R(P)−. Indeed, if
r̃<̃0̄,

p
(
− 1̄

n , r̃
)

= −min
{
− 1̄

n , r̃
}

.

If ε̃>̃0̄ with r̃ ∈ B p
ε̃
(r̃), then there is natural number N on

condition that− 1̄
n >̃r̃ for all n ≥ N . Thus,−min

{
− 1̄

n , r̃
}

=
r̃ and p

(
− 1̄

n , r̃
)

= r̃ = p(r̃ , r̃)<̃ε̃. As a result− 1̄
n ∈ B p

ε̃
(r̃).

Hence, {− 1̄
n } convergent to r̃ .

Definition 18 Assume that (X̃ , p, P) is a soft partial met-
ric space and {r̃n} is a sequence of soft elements. We call
a soft element r̃ ∈̃X̃ a proper soft limit of {r̃n} if r̃n → r̃
in (X̃ , ds, P) and write r̃n → r̃ (properly). We say that
a sequence soft elements is properly convergent if it has a
proper soft limit element.

Proposition 3 Assume that (X̃ , p, P) is a soft partial metric
space, {r̃n} is a sequence of soft elements and r̃ ∈̃X̃ . Then,
r̃n → r̃ (properly) if and only if

lim
n→∞ p(r̃n, r̃) = lim

n→∞ p(r̃n, r̃n) = lim
n→∞ p(r̃ , r̃).

Proof For any sequence {r̃n} in (X̃ , p, P) and soft element
r̃ ∈̃X̃ , we get that

r̃n → r̃ (properly) ⇔ lim
n→∞ ds(r̃n, r̃) = 0̄

⇔ lim
n→∞ (2p(r̃n, r̃) − p(r̃n, r̃n) − p(r̃ , r̃)) = 0̄

⇔
(
lim
n→∞ p(r̃n, r̃) − lim

n→∞ p(r̃n, r̃n)
)

+ lim
n→∞ (p(r̃n, r̃) − p(r̃ , r̃)) = 0̄

⇔ lim
n→∞ p(r̃n, r̃) = lim

n→∞ p(r̃n, r̃n) = lim
n→∞ p(r̃ , r̃).

��

Definition 19 Assume that (X̃ , p, P) is a soft partial metric
space.We call a sequence {r̃n} of soft elements in X̃ a Cauchy
sequence if there is lim

n,m→∞ p(r̃n, r̃m) and call (X̃ , p, P)

complete if every Cauchy sequence of soft elements in X̃
convergent to a soft element in X̃ .

Theorem 14 Suppose that (X̃ , p, P) is a soft partial metric
space and let {r̃n} is a sequence of soft elements in X̃ . Then,
{r̃n} is a Cauchy sequence in (X̃ , p, P) if and only if {r̃n} is
a Cauchy sequence in (X̃ , ds, P).

Proof Assume that {r̃n} is a Cauchy sequence of soft ele-
ments in (X̃ , p, P), i.e., there is lim

n,m→∞ p(r̃n, r̃m). Let

ds(r̃n, r̃m)≥̃ε̃, ∃ε̃≥̃0̄. Then,

2p(r̃n, r̃m) − p(r̃n, r̃n) − p(r̃m, r̃m)≥̃ε̃

and

p(r̃n, r̃m)≥̃ ε̃ + p(r̃n, r̃n) + p(r̃m, r̃m)

2
.

For ε̃
2 = ε̃1, p(r̃n, r̃m)≥̃ ε̃1 + p(r̃n ,r̃n)

2 + p(r̃m ,r̃m )
2 . Thus, we

obtain

lim
n,m→∞ p(r̃n, r̃m)≥̃ε̃1 + lim

n→∞
p(r̃n, r̃n)

2
+ lim

m→∞
p(r̃m, r̃m)

2
.

Since ε̃ is arbitrary, lim
n,m→∞ p(r̃n, r̃m) → ∞ which is a

contradiction. Therefore, for all ε̃>̃0̄, there is N ∈ N on
condition that p(r̃n, r̃m)≤̃ε̃ for n,m ∈ N. Namely, {r̃n} is a
Cauchy sequence in (X̃ , ds, P).

Conversely, {r̃n} is a Cauchy sequence of soft elements
in (X̃ , ds, P). Then, for all ε̃>̃0̄, there is N ∈ N such that
p(r̃n, r̃m)≤̃ε̃ for n,m ≥ N , hence

2p(r̃n, r̃m) − p(r̃n, r̃n) − p(r̃m, r̃m)≤̃ε̃.
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For ε̃
2 = ε̃1, we have p(r̃n, r̃m)≤̃ε̃1 + p(r̃n ,r̃n)

2 + p(r̃m ,r̃m )
2 .

Therefore,

lim
n,m→∞ p(r̃n, r̃m)≥̃ε̃1 + lim

n→∞
p(r̃n, r̃n)

2
+ lim

m→∞
p(r̃m, r̃m)

2
.

This shows that lim
n,m→∞ p(r̃n, r̃m) exists. Thus, {r̃n} is a

Cauchy sequence in (X̃ , p, P). ��
Example 8 The usual soft partial metric (R(P)−, p, P) is
complete. In fact, It can be easily seen that the induced usual
soft metric space (R(P)−, ds, P) such that for all r̃ , s̃ ∈
R(P)−, ds(r̃ , s̃) = |r̃ − s̃| is complete.

Theorem 15 A soft partial metric space (X̃ , p, P) is com-
plete if and only if the induced soft metric space (X̃ , ds, P)

is complete.

Proof We assume that (X̃ , p, P) is complete. Then, each the
sequence {r̃n} of soft elements in (X̃ , p, P) converges an
element r̃ ∈ SE(X̃). From Proposition 3,

lim
n→∞ p(r̃n, r̃) = p(r̃ , r̃).

Since {r̃n} is a Cauchy sequence in (X̃ , p, P), it is also a
Cauchy sequence in (X̃ , ds, P) by Theorem 14. That is, for
each ε̃>̃0̄, there is N ∈ N with lim

n→∞ ds(r̃n, r̃m)<̃ε̃ when

n,m ≥ N . Hence,

lim
n,m→∞ (2p(r̃n, r̃m) − p(r̃n, r̃n) − p(r̃m, r̃m)) ≤̃ε̃.

Since {r̃n} is convergent to r̃ in (X̃ , p, P),

lim
n,m→∞ (2p(r̃n, r̃) − p(r̃n, r̃n) − p(r̃ , r̃)) ≤̃ε̃.

That is, lim
n→∞ ds(r̃n, r̃)<̃ε̃. Since this inequality is true for

every ε̃>̃0̄, lim
n→∞ ds(r̃n, r̃) = 0̄ and so {r̃n} is convergent in

(X̃ , ds, P). Thus, (X̃ , ds, P) is complete.
Conversely, let (X̃ , ds, P) be complete. Then, for every

the Cauchy sequence {r̃n} of soft elements in (X̃ , ds, P),
lim
n→∞ ds(r̃n, r̃) = 0̄. Hence,

lim
n→∞ (2p(r̃n, r̃) − p(r̃n, r̃n) − p(r̃ , r̃)) = 0̄

or

lim
n→∞ 2p(r̃n, r̃) = lim

n→∞ p(r̃n, r̃n) + p(r̃ , r̃).

Since p(r̃n, r̃n)≤̃p(r̃n, r̃), lim
n→∞ p(r̃n, r̃n)≤̃ lim

n→∞ p(r̃n, r̃). If

we write

lim
n→∞ p(r̃n, r̃) + lim

n→∞ p(r̃n, r̃n)≤̃ lim
n→∞ p(r̃n, r̃n) + p(r̃ , r̃),

we get lim
n→∞ p(r̃n, r̃) ≤ p(r̃ , r̃). Since p(r̃ , r̃) ≤ p(r̃n, r̃),

p(r̃ , r̃) ≤ lim
n→∞ p(r̃n, r̃). Thus, we obtain lim

n→∞ p(r̃n, r̃) =
p(r̃ , r̃). Hence, {r̃n} converges to an element r̃ . From Theo-
rem 14, {r̃n} is a Cauchy sequence in (X̃ , p, P). ��

4 Fixed point theory

In the section, Banach fixed point theorem in the complete
soft metric space is extended to the complete soft partial
metric space with the help of a contraction mapping and a
monotone non-decreasing mapping.

Definition 20 Assume that (X̃ , p, P) is a soft partial metric
space and L : SE(X̃) → SE(X̃) is a soft mapping.

(1).We call a soft element r̃0 ∈ SE(X̃) afixed soft element
of L if L(r̃0) = r̃0 and p(r̃0, r̃0) = 0̄.

(2).We call the soft mapping L a contraction if there exists
a positive soft real number μ̃ with 0̄≤̃μ̃<̃1̄ to ensure the
inequality p(L(r̃), L(s̃))≤̃μ̃p(r̃ , s̃) for each r̃ , s̃ ∈ SE(X̃)

(We say μ̃ a soft contraction constant).

Theorem 16 Suppose that (X̃ , p, P) is a complete soft par-
tial metric space and L : SE(X̃) → SE(X̃) is a contraction.
Then, there is a unique soft element r̃0 ∈ SE(X̃) with
L(r̃0) = r̃0 and p(r̃0, r̃0) = 0̄.

Proof Assume that μ̃ is the contraction constant of L and
ṽ ∈ SE(X̃). Since

p
(
Ln+m(ṽ), Ln+m(ṽ)

) ≥̃0̄

for each n,m ∈ N, we get

p(Ln+m+1(ṽ), Ln(ṽ))≤̃p(Ln+m+1(ṽ), Ln+m(ṽ))

+ p(Ln+m(ṽ), Ln(ṽ)) − p(Ln+m(ṽ), Ln+m(ṽ))

≤̃ μ̃n+m p(Ln(ṽ), ṽ) + p(Ln+m(ṽ), Ln(ṽ))

≤̃ (μ̃n+m + ... + μ̃n)p(L(ṽ), ṽ) + p(Ln(ṽ), Ln(ṽ))

≤̃ μ̃n (
1 + μ̃ + ... + μ̃m)p(L(ṽ), ṽ

) + μ̃n p(ṽ, ṽ)

≤̃ μ̃n
[(

1 − μ̃m+1

1 − μ̃

)
p(L(ṽ), ṽ) + p(ṽ, ṽ)

]

≤̃μ̃n
[
p(L(ṽ), ṽ)

1 − μ̃
+ p(ṽ, ṽ)

]
.

Thus, {Ln(ṽ)} is a Cauchy sequence in (X̃ , p, P) with
lim

n,m→∞ p(Ln(ṽ), Lm(ṽ)) = 0̄. So, there is r̃0 ∈ SE(X̃) such

that {Ln(ṽ)} converges to r̃0 and

p(r̃0, r̃0) = lim
n→∞ p(Ln(ṽ), r̃0)

= lim
n→∞ p(Ln(ṽ), Ln(ṽ)) = 0̄
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since (X̃ , p, P) is complete.
Now, for all n ∈ N,

p(L(r̃0), r̃0)≤̃ p(L(r̃0), L
n+1(ṽ)) + p(Ln+1(ṽ), r̃0)

− p(Ln+1(ṽ), Ln+1(ṽ))

≤̃ ˜̃μp(r̃0, L
n(ṽ)) + p(Ln+1(ṽ), r̃0).

Hence, we have

lim
n→∞ p(r̃0, L

n(ṽ)) = lim
n→∞ p(Ln+1(ṽ), r̃0) = 0̄,

when n → ∞ and then p(L(r̃0), r̃0) = 0̄. Yet we obtain
p(L(r̃0), L(r̃0)) = p(L(r̃0), r̃0) = p(r̃0, r̃0) = 0̄ since
p(L(r̃0), L(r̃0))≤̃p(L(r̃0), r̃0). This give L(r̃0) = r̃0. If
s̃0 ∈ SE(X̃) such that L(s̃0) = s̃0, then p(r̃0, s̃0) =
p(L(r̃0), L(s̃0))≤̃μ̃p(r̃0, s̃0). So we obtain p(r̃0, s̃0) = 0̄ =
p(r̃0, s̃0) = p(s̃0, s̃0) Since μ̃<̃1̄. Hence, r̃0 = s̃0. Thus, the
fixed soft element of T is unique. ��
Theorem 17 Suppose that (X̃ , p, P) is a complete soft par-
tial metric space and for every fixed soft real r̃>̃0̄,

ψ : R(P)∗ → R(P)∗

is a monotone non-decreasing soft mapping with

lim
n→∞ ψn(r̃) = 0̄.

Then, the soft mapping L : SE(X̃) → SE(X̃) defined by
p(L(r̃), L(s̃))≤̃ψ(p(r̃ , s̃)) for each r̃ , s̃ ∈ SE(X̃) has a
unique fixed soft element r̃0 ∈ SE(X̃) such that L(r̃0) = r̃0
and p(r̃0, r̃0) = 0̄.

Proof Since r̃>̃0̄, ψ(r̃)<̃r̃ if r̃≤̃ψ(r̃), ψ(r̃)≤̃ψ(ψ(r̃)) so
r̃≤̃ψ2(r̃). From induction, for n ≥ 1, we have r̃≤̃ψn(r̃).
From here we get r̃≤̃ lim

n→∞ ψn(r̃) = 0̄, which is a contra-

diction. If r̃ ∈ SE(X̃), p(Ln(r̃), Ln(r̃))≤̃ψn(p(r̃ , r̃)) and
p(Ln(r̃), Ln+1(r̃))≤̃ψn(p(r̃ , L(r̃)) for every n ∈ N. With
τ [p] = τ [q], q(r̃ , s̃) = p(r̃ , s̃) − p(r̃ , r̃) is a soft quasi-
metric on X̃ . Thus,

q(Ln(r̃), Ln+1(r̃))≤̃ p(Ln(r̃), Ln+1(r̃)) + p(Ln(r̃), Ln(r̃))

≤̃ ψn(p(r̃ , L(r̃))) + ψn(p(r̃ , r̃))

≤̃ 2ψn(p(r̃ , r̃)).

Now, for n,m ∈ N,

p(Ln(r̃), Ln+m+1(r̃))≤̃p(Ln+m+1(r̃), Ln+1(r̃))

+ p(Ln+m(r̃), Ln(r̃)) − p(Ln+m(r̃), Ln+m(r̃))

≤̃ψn+m(p(r̃ , L(r̃))) + p(Ln+m(r̃), Ln(r̃))

≤̃ (ψn+m + ... + ψn)(p(r̃ , L(r̃))) + p(Ln(r̃), Ln(r̃)).

Hence, we have

p(Ln(r̃), Ln+m+1(r̃))≤̃(ψn+m + ... + ψn)(p(r̃ , L(r̃)))

since the term in the right approaches to 0̄ when n,m → ∞,
{Ln(r̃)} is a Cauchy sequence of soft elements in (X̃ , p, P)

with lim
n,m→∞ p(Ln(r̃), Lm(r̃)) = 0̄. From the completeness

of (X̃ , p, P), there is an r̃0 ∈ SE(X̃) satisfying

p(r̃0, r̃0) = lim
n→∞ p(Ln(r̃), r̃0)

= lim
n→∞ p(Ln(r̃), Lm(r̃)) = 0̄.

Furthermore, for every n ∈ N,

p(L(r̃0), r̃0)≤̃ p(L(r̃0), L
n+1(r̃)) + p(Ln+1(r̃), r̃0)

− p(Ln+m(r̃), Ln+m(r̃))

≤̃ ψ(p(r̃0, L
n(r̃))) + p(Ln+1(r̃), r̃0)

≤̃ p(r̃0, L
n(r̃0)) + p(Ln+1(r̃), r̃0).

Taking the limit, we have that

lim
n→∞ p(r̃0, L

n(r̃0)) = lim
n→∞ p(Ln+1(r̃), r̃0) = 0̄,

hence p(Ln(r̃0), r̃0) = 0̄. So we obtain

p(Ln(r̃0), L
n(r̃0)) = p(Ln(r̃0), r̃0) = p(r̃0, r̃0) = 0̄

since p(Ln(r̃0), Ln(r̃0))≤̃p(Ln(r̃0), r̃0). Hence, Ln(r̃0) =
r̃0.

If s̃0 ∈ SE(X̃) such that L(s̃0) = s̃0, then

p(r̃0, s̃0) = p(L(r̃0), L(s̃0))≤̃ψ(p(r̃0, s̃0)).

If p(r̃0, s̃0) �= 0̄, thenψ(p(r̃0, s̃0))<̃p(r̃0, s̃0)which the rela-
tion would not hold. Thus, p(r̃0, s̃0) = 0̄ and so p(r̃0, r̃0) =
p(r̃0, s̃0) = p(s̃0, s̃0) = 0̄ which implies that r̃0 = s̃0. Then,
the fixed soft element of L is unique. ��

5 Conclusion

In this paper, we introduced the concept of soft partial metric
spaces via soft elements. A soft partial metric is suppler than
a soft metric. A soft metric creates partial orderings and its
topological properties are more general than that of a soft
metric, defending the fact that the self-distance of any soft
element does not have to be zero. It is very helpful in partially
defined information in the study of semantics and domains
in computer science.

Before, mathematical notations of the soft partial metrics
that are equivalent to the weightable soft quasi-metrics were
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developed within the meaning soft partial metrics could have
been explained as the weightable soft quasi-metrics, and the
weighted soft quasi-metrics could have been interpreted as
the soft partial metrics.

Later, Banach fixed point theorem was extended to the
complete soft partial metric spaces with the help of a soft
monotone non-decreasingmapping or a soft contractivemap-
ping to prove the existence and uniqueness of fixed soft
elements.

There exists ample scope for further exploratory in soft
partial metric spaces. This paper is a basis to works on the
above-mentioned ideas.
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