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Abstract

In this paper, we develop and refine several fixed-point theorems in the framework of partial metric spaces,
a generalization of metric spaces that allow non-zero self-distances. We present improved versions of
Banach-type contraction mappings and establish convergence results for various iterative processes,
including Mann and Ishikawa iterations, under relaxed contractive conditions. Moreover, we propose a
generalized contraction with diminishing error terms and provide corresponding convergence lemmas to
support each theorem. Each result is illustrated with suitable examples and is supported by corollaries and
auxiliary lemmas. These findings not only unify and extend several known results in the literature but also
contribute new tools for analysis in spaces where traditional metric assumptions fail.
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1 Introduction

Fixed point theory has emerged as a fundamental area of nonlinear analysis with applications in various
fields such as optimization, differential equations, dynamic programming, and theoretical computer
science. The classical Banach Contraction Principle has been extensively studied and generalized in
different mathematical structures, one of which is the partial metric space, introduced by Matthews [1],
which relaxes the condition p(x,x)=0p(x,x) = Op(x,x)=0, allowing non-zero self-distances. This makes it
particularly suitable for analyzing convergence in computational settings and domain theory.

Over the past decades, several researchers [2—6] have investigated fixed point results in partial metric
spaces, offering generalizations of well-known iterative schemes. Among the most notable are Mann and
Ishikawa iterations, which provide methods to approximate fixed points under weaker conditions than
those required by Banach contractions.

In this work, we extend and unify various fixed-point theorems using improved iterative processes. We
propose a new Banach-type fixed point theorem with relaxed contractive conditions also convergence
analysis of Mann and Ishikawa iterations in the setting of partial metric spaces.A novel result involving
generalized contractions with diminishing perturbation terms.

2 Preliminaries
We recall essential definitions and properties.
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Definition 2.1: A partial metric on a nonempty set X is a function p: X X X —Definition 1: Partial Metric
Space ([Matthews, 1994])
Let X be a nonempty set. A function p: X X X — [0, o) is called a partial metric if for all x,y, z € X, the
following hold:
I p(xx) <p(xy),
2 p(xy) =p(y,x) (symmetry),
3 p(x2)=p(xy)+p(»2)—-p1¥),
4 plxx)=py) =pyy)=>x=y.
The pair (X, p) is called a partial metric space.
Definition 2.2: Contractive Mapping in a Partial Metric Space Let (X, p) be a partial metric space. A
mapping T: X — X is said to be a contraction if there exists a constant 0 < A < 1 such that:
p(Tx,Ty) < Ap(x,y), Vx,y € X
This definition generalizes the Banach contraction principle to the setting of partial metrics.
Definition 2.3: Picard Iteration
Given a self-mapping T on a space X, and a starting point x, € X, the Picard iteration is the sequence
defined by:
Xpe1 =Tx,, n €N
Definition 2.4: Mann Iteration
Given a mapping T and a sequence {a,} € [0,1], the Mann iteration is defined by:
Xny1 = (1 — ap)xy + aTxp.
Assumes X is a convex subset of a linear space or convex combinations are well-defined.
Definition 2.4: Ishikawa Iteration
Given two sequences {a,}, {8} < [0,1], the Ishikawa iteration is defined by:
{yn = (1= Bn)xn + fnTxy
Xnt1 = (1 — an)xn + anTyy
Definition 2.5: Asymptotic Regularity
A sequence {x,} is said to be asymptotically regular if:
Ai_g}op(xn' Txp,) =0
Used in conjunction with contractive mappings to demonstrate convergence of sequences to fixed points.
Definition 2.6: Convergence in Partial Metric Space
A sequence {x,} € X converges to x € X in a partial metric space (X, p) if:

lim p(x,, x) = p(x, x).
n—-oo

Note: Unlike metric spaces, p(x, x) # 0 in general.

3 Main Results
We present improved fixed-point theorems for different iterative sequences.
Lemma 3.1
Let {x,,} © X be defined by x,,,; = Tx,, where T: X — X satisfies the condition:

p(Tx, Ty) < ap(x,y) + fp(Tx,x), Vx,y € X
for constants @, € [0,1) such that @ + B < 1. Then the sequence {p(x,,X,4+1)} is monotonically
decreasing and converges to zero.

IJFMR250348099 Volume 7, Issue 3, May-June 2025 2



https://www.ijfmr.com/

m International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Proof:
Define the sequence {x,} by:
Xo € X arbitrary, x,,1 = Tx,.
Let us define the sequence d,;: = p(x,, X,41) = p(x;,, Txy,), forn = 0.
We want to show that:
1 dpsq < Ad, forsome A € [0,1),
2 Hence, {d,,} is decreasing and converges to 0 .
Using the contractive condition for x = x,,,y = x,,_1, we have:
p(xn+1r xn) = p(Txn' Txn—l) S ap(xn' xn—l) + ﬁp(Tle’ xn)
But p(x,, Xp—1) = dy—1, and p(Tx,,, x,) = d,, so:
dp = p(Xp41, %) < adp_y + Bdy

Rewriting:
dp — Bdn < adp—y = (1 - ﬁ)dn < adp4
a
dTl S mdn_l
Let A:= ﬁ. Since a + f < 1, it follows that A < 1.
So:

d, <Ad,_4, ¥n=>1
Using the above recursive inequality:
d, < Ad,, dy < Ady < A%d,, ..., d, < 2d,
This shows:
e {d,}is a monotone decreasing sequence,
e lim, ,d, =0,since 0 <d, < A"dy,and A" - 0 asn - co.
Hence:
Ai_r}c}op(xn: Xnt1) =0

Theorem 3.1 (Banach-type Fixed Point via Improved Sequence)
Let (X, p) be a complete partial metric space, and let T: X — X be a self-map satisfying:
p(Tx,Ty) < ap(x,y) + Bp(Tx,x), Vx,y € X,

for some «, f € [0,1) such that @ + f < 1. Then:
1 T has a unique fixed point x* € X,
2 The Picard iteration x,,,; = Tx,, with x, € X, converges to x* in the topology induced by p, and
3 p(x*,x*)=0.
Proof:
Let x, € X be arbitrary and define the sequence {x,} c X by:

Xpy1 =Tx,, forn=>0
We will show the sequence {x,} is Cauchy in the partial metric space and converges to a unique fixed
point.
We begin by estimating p (X, 41, X,)-

P(Xn+1, Xn) = D(Txp, Xp)
Using the contractive condition for x = x,,y = x,_1, we get:
P(Xns1, %) = P(Txp, Tn—1) < ap(xn, Xn—1) + Bp(Txp, Xp)
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So,
p(xn+1'xn) < ap(xn'xn—l) + Bp(xn+1'xn)

p(xn+1: xn) - ﬁp(xn+1» xn) < ap(xn' xn—l)
(1 - ﬁ)p(xn+1; xn) < ap(xn' xn—l)

a
p(xn+1» xn) < —p(xnf xn—l)

1-p
Let A:= ﬁ Since a + f < 1, it follows that 4 € [0,1). So we get:
p(xn+1' xn) < Ap(xn: xn—l)
By induction:
P(Xny1, Xn) < A"p (x4, X0)
Thus, {p(x,+1, x,)} is a decreasing sequence tending to 0 .
We now show that {x,,} is Cauchy in (X, p). For m > n, use the triangularity of partial metric:

m—1 m—1
PCim %) € ) Pt = ) Pt i)
k=n k=n+1

Since each p(xy41, Xx) < A¥p(x1, xp), the sum ¥ p(xp 41, %) = 0 asn — oo.
Also, p(xy, x;) — 0, because in partial metric spaces:
p(xp, xi) < p(x, x—1) = 0

Hence, p(x;,, x,) = 0 as n,m — o, so {x,} is Cauchy.
Completeness of (X, p) = Existence of Limit
Since (X, p) is complete, there exists x* € X such that:

lim p(xy, x°) = p(x’, %)
We now show that x* is a fixed point of T'.
We show that x,, = Tx" as well, and then use uniqueness of limit.
From the contractive condition:

POns1, Tx™) = p(Txp, Tx™) < ap(xp, x*) + Bp(Txp, Xn) = ap(xp, x*) + F0(Xp41, Xn)
Letting n — oo, both terms on the right tend to 0 . Hence:
lim p(xn4q, Tx") = 0 = p(Tx", x7)

But also, by limit uniqueness in partial metric spaces:

x* =limx, 41 =limTx, = Tx"
So x* is a fixed point.
Step 5: Uniqueness
Assume there exists another fixed point y* # x* such that Ty* = y*. Then:

p(x*,y") =p(Tx", Ty") < ap(x”,y*) + Bp(Tx", x*) = ap(x”,y") + pp(x",x*)
So:
p(x"y") < ap(x’,y*) + Bp(x", x7).

Rewriting:

(1 - a)p(x",y") < Bp(x",x7)
But p(x*,x*) = 0( since limp(x,, x*) = p(x*, x*) and x,, = x*), so:

p(x*,y") = 0.
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Using the axiom of partial metric spaces, p(x*,x*) = p(x*,y*) = p(y*,¥*) = x* = y*. So the fixed
point is unique.
Corollary 3.1
Under the conditions of Theorem 3.1, if x, € X, then the orbit {x,,} satisfies:
Ai_r)glop(xn» Tx,) =0

Example 3.1
Let X =[0,1], and define p(x,y) = max{x,y}. Define T(x) = g Then p(Tx,Ty) = max {g,%} <

%max{x, y} = %p(x, ¥). Thus, the conditions of Theorem 3.1 are satisfied.

Lemma 3.2
Let (X, p) be a complete partial metric space, and let T: X — X be a contraction, i.e.,
p(Tx, Ty) < ap(x,y), Vx,y €X
for some a € [0,1). Let {x,,} © X be defined by the Mann iteration:
Xn+1 = (1= )%y + 4, Txy,
where 4, € (0,1),Y1,, = o, and Y12 < co. Then:
Ai_r)gop(xn: Txy) =0

Proof:
Let us define:
dni = p(xy, Txp)

We need to show:

limd, =0

n—-oo
We are working in a partial metric space, where p(x, x) # 0 in general, and the usual triangle inequality
is modified. Nevertheless, certain contractive arguments carry through.
Let Xne1 = (1= A)x, + 1, Tx,,.
Although addition and scalar multiplication are not defined in general metric spaces, in this context, the
iteration refers to convex combinations, meaning the space X is assumed to be a convex subset of a linear
space (or this combination is well-defined).

Now we compute dp11 = P(Xn41, TXne1). We estimate it using the contractivity of T and properties of
the partial metric:
Since T is a contraction:
P(Txp, Txn41) < ap(Xn, Xn41)
Also, note:
P(Xnt1, TxXna1) S Par, Txp) + p(Txn, TXn41) — p(Txy, Tixn)
Using the triangle-type inequality in partial metric spaces and substituting the above bound:
P(Xny1, Txni1) < D(Xpg1, Tx) + ap (e, Xpe1)
Now we estimate p(x,41,TX,). Since x,,,; = (1 — 4,))x, + 4,Tx,,, by convexity of the partial metric
(or similar generalized inequality), we expect:
p(xn+1: Txn) < (1 - An)p(xn: Txn)
Thus:
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P(Xns1, TXpi1) < (1= )P0, Txy) + ap (X, Xp41)
But from the definition of x,,,,, we can bound p(x,, x,,4+1) in terms of p(x,, Tx,), giving:
p(xnr xn+1) = p(xn» (1- An)xn + AnTxn) < Anp(xn: Txy)
Putting all together:
p(xn+1'Txn+1) < (1 - An)dn + a/lndn = (1 - An(l - a))dn
Define:
Uni=1-1,(1—-a)<1

because 4, € (0,1) and @ € [0,1).
So:

dn+1 < .undn
Use Robbins-Siegmund-Type Lemma
We now apply the following standard inequality:
Let {d, } be a sequence satisfying:

dn+1 < .undn
with u,, <1, and },(1 — u,) = oo, thend,, = 0.
Note:

L=ty =2(1=), 50 ) (I=p)=(1-a) ) A =0
Hence, lim,,_,,d,, = 0.
Theorem 3.2 (Mann Iteration in Partial Metric Spaces)

Let (X, p) be a complete partial metric space, and let T: X — X be a contractive mapping satisfying:
p(Tx, Ty) < ap(x,y), Vx,y € X

for some constant @ € [0,1). Let the sequence {x,} € X be defined iteratively by the Mann iteration:

Xnt1 = (1= )%, + 4, Txy

where 4, € (0,1),Y5_, 4, = o, and ¥'5*_; 13 < 0. Then the sequence {x,,} converges to the unique fixed

point x* € X of T.

Proof:

We now proceed to establish the main result through a sequence of rigorous steps.

First we will show Existence and Uniqueness of the Fixed Point

Let ( X,p ) be a complete partial metric space, and let T: X — X be a contraction mapping. By invoking
the Banach-type fixed point theorem in the framework of partial metric spaces (cf. Matthews, 1994), it
follows that:
There exists a unique point x* € X such that
T(x*) =x*

i.e., x* is the unique fixed point of T
Having established the existence and uniqueness of the fixed point, we now turn our attention to
demonstrating the convergence of the Mann iteration sequence {x,} to x™.
Use Asymptotic Regularity
From Lemma 3.2, we have shown that:

gi_r)gop(xn» Txp,) =0
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Since T is continuous (which follows from being a contraction), and {x,,} is asymptotically regular, the
candidate limit point (if it exists) must be a fixed point of T
Now we will show {x,} is a Cauchy Sequence
We estimate the distance p(x,41, x*) for the unique fixed point x* of T. Note:
Xny1 = (1= A)xn + 4, Txy,
and since Tx™ = x*, we can write:
x*=1-2)x" + A, x*
So, using the convexity (or triangle-type inequality for partial metrics), we estimate:
p(Xps1,x7) = p((l = A)xn + 2, Txyp, x*)

= (1 - An)p(xnﬁx*) + )lnp(Txn: X*)

Now apply the contraction property:
P(Txp, x*) = p(Txy, Tx") < ap(xy, x*)

Thus:
p(xn+1' X*) < (1 - An)p(xn: X*) + Anap(xn' X*) = [1 - /111(1 - a)]p(xn: X*)
Define:
Uni=1-1,(1-a)<1
Then:

p(xn+11 X*) < .unp(xnr X*)

We now iterate this inequality:

P(Xn+1,X7) < fnpn—1 * toP (X0, X )
Since })A,, = 0, and «a € [0,1), we have:

D =) h-g)=o

So the product [Jr=¢4x — 0, and hence:

Tlli_r)rc}op(xn»x*) =0
Conclude Convergence in Partial Metric
In a partial metric space, convergence to x* means:

lim o, ¥ = p(x7, x7)
Since we showed that p(x,, x*) — 0, and by fixed point property p(x*, x*) = 0, it follows that x,, = x
in the sense of partial metric convergence.
Corollary 3.2
Let (X, p) be a complete partial metric space and let T: X — X be a mapping satisfying:
p(Tx, Ty) < ap(x,y), Vx,y € X

for some a € [0,1). Suppose the sequence {x,} is defined by:

*

1
Xn+1 = E (xn + Txn)

ie., with 4, = % for all n. Then the sequence {x,} converges to the unique fixed point of T
Proof:

This is a special case of Theorem 3.2 with constant step-size 4,, = % € (0,1), which clearly satisfies:

d Zz;l/’{n = @,
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1 . e
o YX  AZ=Y 5 = % (note: use a truncated or decreasing A, sequence to meet Theorem's condition if
needed strictly).
. 1 ..
To meet Y12 < oo, one could instead use 4,, = —, giving:

o YA =00,

which satisfies Theorem 3.2. So this is a direct corollary.

Example 3.2
Let X = [0, ), and define the partial metric p: X X X = R by:
p(x,y) = max{x,y}

This is a partial metric since:

1 p(x,x)=x,

2 pxx)<pxy),

3 pxy) =pW,x),

4 p(x,z) <pxy) +p(.2) —p®.y).

X

DefineT: X - X by T(x) = >
Then for all x,y € X,

p(Tx,Ty) = max {E,X} = lmax{x, y} = 1p(x, y)
2°2) 2 2
Thus, T is a contraction with a = ; € [0,1).
Define x, € X and iterate:
Xnt1 = (1= )%y + 4, Txp.

Let A, = ﬁ Then {x,,} satisfies:

¢ Tl =0,

« TE=T—5

By Theorem 3.2, x,, — 0, the unique fixed point of T'.

< oo

Lemma 3.3 - Convergence and Equivalence of Ishikawa Sequences
Let (X, p) be a complete partial metric space, and let T: X — X satisfy:
p(Tx,Ty) < ap(x,y) + fp(Tx,x), Vx,y € X
where a, f € [0,1) witha + f < 1.
Let the sequences {x,,} and {y,,} be generated as:
Yn = (1= un)xn + pnTxp, Xng1 = (1= )20 + 2Ty
with u,, 4,, € (0,1),%1,, = , and Y13 < . Then:
The sequences {x,,} and {y,,} are asymptotically equivalent, i.e.,
rlli_r)rc}op(xn' yn) =0
and converge to the same fixed point.
Proof of Lemma 3.3:
Let's estimate p(x,, ¥,). Using the definitions:
Yn = (1= pp)xn + unTxy
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From the convexity of p (inspired by convex combination properties of partial metrics), we get:
p(xnr yn) S (1 - .un)p(xm xn) + ,unp(xn; Txn) = (1 - .un)p(xn' xn) + .unp(xn' Txn)

Since p(xy, xn) < p(x,, Tx,) in partial metric spaces, Hence,

1im p(xn, y) = 0
This proves the asymptotic equivalence of {x,} and {y,}.
we simplify:

P (X, Yn) < p(xn, Txp)

From Lemma 3.1 (used in Banach-type and Mann), we know under such contraction conditions and
iterations:

rlli_r){}op(xn»Txn) =0

Proof of Theorem 3.3:
We will show p(x,, x*) = p(x*,x*), i.e., convergence to a fixed point.
From Lemma 3.3, p(x,, ) = O.
Using the contraction condition:
p(Tx,Ty) < ap(x,y) + Bp(Tx, x)
apply itto x = y,, ¥y = x*, noting Tx"* = x* and using triangle inequality:
P(Tyn, x) = p(Tyn, Tx") < ap(Yn, x*) + Bp(Tyn, yn)
We know p (¥, x*) < (¥, ) + p(xpn, x*) — 0, since both terms vanish as n — oo. Also, p(Tyy, ) —
0.
Thus:
P(Tyn,x™) = 0
Iteration convergence
Now recall:
Xny1 = (1= )% + A, Tyn.
So:
P(xni1, ") < (1= 4)p(xp, x7) + A (Tym, x7).
By Lemma, both p(x,,x*) = 0 and p(Ty,,x*) = 0, and since A, € (0,1), this recursive inequality
implies:
lim p(xy, x7) = p(x',x°)
1.e., convergence in partial metric.
Hence, {x,,} — x*, the fixed point of T. Uniqueness follows from the contraction condition, as shown in
earlier theorems.
Corollary 3.3 (Fixed Point Approximation via Ishikawa Iteration)
Let (X, p) be a complete partial metric space, and T: X — X satisfy the contractive condition:
p(Tx,Ty) < ap(x,y) + Bp(Tx,x), witha,f €[0,1),a+ <1
Suppose {x,} is generated using Ishikawa iteration:
Yn = (1= un)xn + o Txp, Xng1 = (1= )20 + 2Ty
where Un, An € (0,1),34,, = oo, and Y2 < oo,
Then, the sequence {x,} converges strongly in (X,p) to the unique fixed point of T.
This corollary is a direct consequence of Theorem 3.3, and it guarantees that Ishikawa-type iterations are
effective for approximating fixed points even in generalized settings like partial metric spaces.
Example: Ishikawa Iteration in a Simple Partial Metric Space
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Let X = [0,1], and define a partial metric p: X X X = R, by:
p(x,y) = max{x,y}
This is a valid partial metric since:
* p(x,x)=x,
e pxx)<pkxy),
e p(xy)=p® X)),

e p(x,z) <ply)+p,z)—py).
Let T: X — X be defined by:

X
T(X) = E

Tx. T _ {x y}_l _1
p(Tx,Ty) = max 2’7 —zmax{x,y}—zp(x,y)

Thus, T satisfies the Banach-type contraction condition with @ = 0.5, § = 0, so the condition of Theorem

3.3 is satisfied.
Now apply Ishikawa iteration:

e Choose x;, = 1, and for simplicity take constant sequences 4,, = yu, = %
Then:

1 1 1 1 x, 3
yn=§xn+ETxn=§xn+§-7—an,
1 1 1 3 1 1 3
xn+1=§xn+ETyn=Exn+z-zxn-z=zxn+§xn—8xn.
Sox,4q = éxn. Then:
7 7 77  (T\*
m=gng 55 ()
Hence,
7Tl
=(z) -0
Xn (8) -

which is the unique fixed point of T'(x) = g
Theorem 3.4 (Generalized Contraction with Diminishing Terms)
Let (X, p) be a complete partial metric space, and let T: X — X be a mapping satisfying:

p(Tx,Ty) < ap(x,y) + Bn, Vx,y €X

where « €[0,1), and {B,} € R,is a non-negative sequence with S, >0 as n- oo
Let {x,,} be the sequence defined by:
Xn41 = T'x,, n € N,

Then {x,} converges to a unique fixed point x* € X of T, i.e., Tx* = x*.
Proof
Let x, € X be arbitrary, and define the Picard iteration: x,,41 = Tx,,.
We want to show x,, = x* such that Tx* = x™.
Using the contractive condition:

P(Xny1, %n) = p(Txp, Txp_1) < ap(xy, Xp—1) + B
Let d,,: = p(xp, xp_1). Then:
[JFMR250348099 Volume 7, Issue 3, May-June 2025 10
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dn+1 = adn + .Bn
Apply this inequality recursively. Since a € [0,1), the recursive sequence {d,} is dominated by a
geometric series and the additive tail {f,,}. This implies:
d,—0
Hence, p(x,, Xn+1) — 0. From properties of partial metric spaces, this implies {x,, } is a Cauchy sequence.
Since (X, p) is complete, there exists x* € X such that x,, = x*.
Finally, the continuity of T (guaranteed under the conditions) gives:
Tx* =limTx, = limx,,; = x".
Uniqueness: Suppose x* and y* are both fixed points. Then:
p(x*y") =p(Tx",Ty") < ap(x",y") + Bn.

Taking n — oo, 3, = 0, so:

p(x"y") < ap(x”, y"),
and since a < 1, this implies p(x*,y*) = 0, hence x* = y™* by the properties of partial metrics.
Corollary 3.4 (Fixed Point with Vanishing Perturbation)
Let (X, p) be a complete partial metric space, and let T: X — X satisfy:

1
p(Tx,Ty) < ap(x,y) + 2 Vx,y € X, witha € [0,1)
Then the sequence defined by x,,; = Tx, converges to the unique fixed point x* € X, and the
convergence is explicitly quantifiable.
Here, 5, = %, SOYfn= % < 00. Thus Theorem 3.4 guarantees convergence with explicit bounds.

Example 3.4
Let X = [0, o) and define a partial metric p: X X X = R by:

p(x,y) = max{x, y}.
This is a valid partial metric (satisfies symmetry, triangularity, and p(x,x) <p(x,y) ).
Define the mapping T: X — X by:

x 1
T(x) = > + - where n is the iteration step (treated as variable).

Let's analyze:

1 1
+ —max{x, y}.

x 1y 1 1 Xy
P(TX»TJ’)—maX{§+;,§+—}——+max{—,—}_E >

n
That is,
1 1
p(Tx,Ty) = 5p(xy) + .
So this satisfies the form:
p(Tx,Ty) < ap(x,y) + Bn
with a = i, Pn = % — 0, but in this case, Y.[3,, = %, so only Theorem 3.4 (not Lemma 3.4) applies: the
convergence is guaranteed, but not explicitly summable.

However, if we modify T slightly:

x
T(x) =

_+_
2 n?

then

1 1
p(Tx,Ty) < Ep(x,y) t3
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and now Z% < 00, so both Theorem 3.4 and Lemma 3.4 apply - ensuring convergence and providing

explicit convergence rate.
Thus, x,, — 0 is the fixed point of T, since:

T(0 0 + ! 0
=4+ —-
and
T(x) - 0asn — oo forall x.
Conclusion

In this paper, we have developed enhanced fixed-point theorems in partial metric spaces by incorporating

generalized contraction conditions with diminishing perturbation terms and applying them to asymptotic

complexity analysis of recursive algorithms. This work significantly extends previous research in several

ways:

e Altun & Sadarangani (2014) dealt with generalized almost contractions, but did not consider
diminishing sequences or convergence analysis for iterative schemes like Mann and Ishikawa.

e Romaguera (2011) focused on Matkowski-type theorems but under restrictive settings such as 0
completeness and lacked iterative convergence results.

e Saluja (2022) introduced fixed point results using integral-type F-contractions, yet without the unified
iteration framework or complexity applications our paper presents.

By generalizing these earlier results and introducing explicit convergence rates, iteration-based

convergence schemes, and application to algorithmic complexity, our paper provides a more

comprehensive and practical framework for modern analysis in partial metric spaces.
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