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Abstract
In this paper, we introduce the concept of F-contractions in parametric S-metric space. Further, we prove a unique fixed

point theorem in parametric S-metric space. Another result is also obtained as corollary.
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1. Introduction

The concept of metric space has been extended to various forms viz. b-metric space [2], S-metric space
[21], parametric metric space [7] parametric b-metric space [8], Sb-metric space [19], parametric S-metric
space [18] etc. The main aim is to extend the Banach fixed point theorem. Banach fixed point theorem
is also extended by generalizing the contraction conditions. Some of the research works in this direction
can be seen in [1, 3–6, 9–17, 20, 22–25] and references there in. One of the notable works in this direction
is due to Wardowski [25]. He extended Banach fixed point theorem by introducing F-contraction concept.
Motivated by the works in [15, 18], in this paper we introduce the concept of F-contraction in parametric
S-metric space and proved a unique fixed point theorem. For our study, we will use the notations R, R+,
and N as the set of real numbers, set of positive real numbers, and set of natural numbers, respectively.
Wardowski [25] defined the following.

Definition 1.1 ([25]). A self mapping P in a metric space (X,d) is said to be an F-contraction if for all
x,y ∈ X and d(Px,Py) > 0 implies

τ+ F(d(Px,Py)) 6 F(d(x,y))), (1.1)

where τ > 0 and F ∈ F. Here F is the family of all functions F : R+ → R satisfying
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(F1) F is increasing strictly;
(F2) lim

n→+∞αn = 0 if and only if lim
n→∞F(αn) = −∞ for each sequence {αn} ⊂ R+ ;

(F3) for 0 < k < 1, lim
α→0+

αkF(α) = 0.

Wardowski also pointed out that by considering different types of mappings in (1.1) variety of contrac-
tions can be obtained. He also remarked that from (F1) and (1.1), it can be concluded that F-contraction
mappings are contractive and hence continuous. Moreover, if F1, F2 satisfy the properties (F1)-(F3) in
Definition 1.1 and if F1(α) 6 F2(α) for all α > 0 and a mapping G = F2 − F1 is decreasing, then every
F1-contraction P is F2-contraction. The following theorem was proved by Wardowski.

Theorem 1.2 ([25]). In a complete metric space (X,d), let a self mapping P be an F-contraction. Then for every
x ∈ X, the sequence {Pnx}, n ∈N converges to x∗ ∈ X, where x∗ is the unique fixed point of P.

Secelean [20] replaced (F2) of Definition 1.1 by either of the property given as following:

(F2 ′) inf F = −∞; or
(F2 ′′) a sequence {αn}, n ∈N of positive real numbers exist such that lim

n→∞F(αn) = −∞.

Secelean [20] also proved the following.

Lemma 1.3 ([20]). Consider a sequence {αn}, n ∈N and an increasing mapping F : R+ → R. Then the following
conditions hold true:

(i) lim
n→∞F(αn) = −∞ implies lim

n→∞αn = 0;

(ii) inf F = −∞ and lim
n→∞αn = 0, imply lim

n→∞F(αn) = −∞.

Wardowski also pointed out that Banach contractions are F-contractions and converse is not true.
Following definition was given by Cosentino and Verto [3].

Definition 1.4 ([3]). In a complete metric space (X,d), a self mapping P is said to be Hardy-Rogers type
F-contraction if F ∈ F and τ > 0 satisfies

τ+ F(d(Px,Py)) 6 F(a1.d(x,y) + a2.d(x,Px) + a3.d(y,Py) + a4.d(x,Py) + a5.d(y,Px))

with d(Px,Py) > 0 for all x,y ∈ X, where a1,a2,a3,a4, and a5 are non-negative numbers, a3 6= 1 and
a1 + a2 + a3 + 2a4 = 1.

Theorem 1.5 ([3]). In a complete metric space (X,d), let a self mapping P be a Hardy-Rogers-type contraction and
a3 6= 1. Then P has a fixed point. Further, P has a unique fixed point if a1 + a4 + a5 6 1.

In Definition 1.1, the condition (F3) was replaced by Piri and Kumam [13] as follows:

(F3 ′) F is continuous on (0,+∞).

They defined a family of functions F satisfying (F1), (F2 ′), and (F3 ′) and proved the following.

Theorem 1.6 ([13]). In a complete metric space (X,d), let P be a self mapping. Let F ∈ F satisfies

∀x,y ∈ X, [d(Px,Py) > 0 implies τ+ F(d(Px,Py)) 6 F(d(x,y))],

where τ > 0. Then P has a unique fixed point x∗ ∈ X and the sequence {Pnx}n∈N converges to x∗ for each x ∈ X.

Piri and Kumam [13] showed the independence of (F3) and (F3 ′). The next result was proved by
Popescu and Gabrial [15] by generalizing the results in [3, 25].
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Theorem 1.7 ([15]). In a complete metric space (X,d), let P be a self mapping. For τ > 0, let x,y ∈ X, d(Px,Py) >
0 implies

τ+ F(d(Px,Py)) 6 F(a1.d(x,y) + a2.d(x,Px) + a3.d(y,Py) + a4.d(x,Py) + a5.d(y,Px)),

where the mapping F : R+ → R is increasing, a1,a2,a3,a4,a5 are non-negative numbers, a4 < 1/2,a3 <

1,a1 + a2 + a3 + 2a4 = 1, 0 < a1 + a4 + a5 6 1. Then P has a unique fixed point x∗ ∈ X, also the sequence
{Pnx}n∈N converges to x∗ for each x ∈ X.

Sedghi et al. [21] generalized metric space by introducing S-metric space.

Definition 1.8 ([21]). Let X be a non-empty set. An S-metric on X is a function S : X× X× X → [0,+∞)
that satisfies the following conditions.

1. S(x,y, z) > 0 for all x,y, z ∈ X;
2. S(x,y, z) = 0 if and only if x = y = z for every x,y, z ∈ X;
3. S(x,y, z) 6 S(x, x,a) + S(y,y,a) + S(z, z,a) for every x,y, z,a ∈ X.

The pair (X,S) is called an S-metric space.

Hussain et al. [7] defined the concept of parametric metric space.

Definition 1.9 ([7]). Let X be a non-empty set and let P : X×X× (0,∞)→ [0,∞) be a function. P is called
a parametric metric on X if,

1. (P1) P(a,b, t) = 0 if and only if a = b;
2. (P2) P(a,b, t) = P(b,a, t);
3. (P3) P(a,b, t) 6 P(a, x, t) + P(x,b, t),

for each a,b, x ∈ X and all t > 0. The pair (X,P) is called a parametric metric space.

Definition 1.10 ([7]). Let (X,P) be a parametric metric space and let {an} be a sequence in X.

(i) {an} converges to x if and only if there exists n0 ∈N such that P(an, x, t) < ε, for all n > n0 and all
t > 0; that is, lim

n→∞P(an, x, t) = 0. It is denoted by lim
n→∞an = x.

(ii) {an} is called a Cauchy sequence if, for all t > 0, lim
n→∞P(an,am, t) = 0.

(iii) (X,P) is called complete if every Cauchy sequence is convergent.

The concept of parametric S-metric was introduced by Rao et al. [18].

Definition 1.11 ([18, 24]). Let X be a non-empty set and let Ps : X×X×X× (0,∞)→ [0,∞) be a function.
Ps is called a parametric S-metric on X if,

(PS1) Ps(a,b, c, t) = 0 if and only if a = b = c;
(PS2) Ps(a,b, c, t) 6 Ps(a,a, x, t) + Ps(b,b, x, t) + Ps(c, c, x, t),

for each a,b, c, x ∈ X and all t > 0. The pair (X,Ps) is called a parametric S-metric space.
Following examples and properties of parametric S-metric space was given by Tas and Ozgur [24].

Example 1.12 ([24]). Let X =
{
f|f : (0,∞)→ R be a function

}
and let the function Ps : X×X×X× (0,∞)→

[0,∞) be defined by
Ps(f,g,h, t) = |f(t) − h(t)|+ |g(t) − h(t)|,

for each f,g,h ∈ X and all t > 0. Then Ps is a parametric S-metric and the pair (X,Ps) is a parametric
S-metric space.
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Example 1.13 ([24]). Let X = R and let the function Ps : X×X×X× (0,∞)→ [0,∞) be defined by

Ps(a,b, c, t) = g(t)(|a− b|+ |b− c|+ |a− c|),

for each a,b, c ∈ R and all t > 0, where g : (0,∞) → (0,∞) is a continuous function. Then Ps is a
parametric S-metric and the pair (R,Ps) is a parametric S-metric space.

Lemma 1.14 ([24]). Let (X,Ps) be a parametric S-metric space. Then we have

Ps(a,a,b, t) = Ps(b,b,a, t),

for each a,b ∈ X and all t > 0.

Lemma 1.15 ([24]). Let (X,P) be a parametric metric space and let the function Pps : X×X×X× (0,∞)→ [0,∞)
be defined by

Pps (a,b, c, t) = P(a, c, t) + P(b, c, t),

for each a,b, c ∈ X and all t > 0. Then Pps is a parametric S-metric and the pair (X,Pps ) is a parametric S-metric
space.

Example 1.16 ([24]). Let X = R and let the function Pps : X×X×X× (0,∞)→ [0,∞) be defined by

Ps(a,b, c, t) = t(|a− c|+ |a+ c− 2b|),

for each a,b, c ∈ R and all t > 0. Then Ps is a parametric S-metric and the pair (R,Ps) is a parametric
S-metric space. We have Ps 6= Pps ; that is PS is not generated by any parametric metric P.

Example 1.17 ([24]). Let X = {f|f : (0,∞)→ R be a function} and let the function Ps : X×X×X× (0,∞)→
(0,∞) be defined by

Ps(f,g,h, t) = |ef(t) − eh(t)|+ |ef(t) + eh(t) − 2eg(t)|,

for each f,g,h ∈ X and all t > 0. Then Ps is a parametric S-metric and the pair (X,Ps) is a parametric
S-metric space. We have Ps 6= Pps ; that is PS is not generated by any parametric metric P.

Lemma 1.18 ([24]). Let (X,Ps) be a parametric S- metric space and let the function P : X× X× X× (0,∞) →
[0,∞) be defined by

P(a,b, t) = Ps(a,a,b, t),

for each a,b ∈ X and all t > 0. Then P is a parametric b-metric and the pair (X,P) is a parametric b-metric space.

Definition 1.19 ([24]). Let (X,Ps) be a parametric metric space and let {an} be a sequence in X.

(1) {an} converges to x if and only if there exists n0 ∈N such that Ps(an,an, x, t) < ε, for all n > n0 and
all t > 0; that is, lim

n→∞Ps(an,an, x, t) = 0. It is denoted by lim
n→∞an = x.

(2) {an} is called a Cauchy sequence if, for all t > 0, lim
n,m→∞Ps(an,an,am, t) = 0.

(3) (X,Ps) is called complete if every Cauchy sequence is convergent.

Lemma 1.20 ([24]). Let (X,Ps) be a parametric S-metric space. If {an} converges to x, then x is unique.

Lemma 1.21 ([24]). Let (X,Ps) be a parametric S-metric space. If {an} converges to x, then {an} is Cauchy.

Corollary 1.22 ([24]). Let (X,P) be a parametric metric space and let (X,Pps ) be a parametric S-metric space, where
P
p
s is generated by parametric metric P. Then we have the following:

(1) {an}→ x in (X,P) if and only if {an}→ x in (X,Pps ).
(2) {an} is Cauchy in (X,P) if and only if {an} is Cauchy in (X,Pps ).
(3) (X,P) is complete if and only if (X,Pps ).
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2. Main results

Now we prove the following theorem.

Theorem 2.1. Let f be a self-mapping of a complete parametric S-Metric space X into itself. Suppose that there
exists τ > 0 such that for all x,y ∈ X and t > 0, Ps(fx, fx, fy, t) > 0 implies

τ+ F(Ps(fx, fx, fy, t)) 6 F(a1Ps(x, x,y, t) + a2Ps(x, x, fx, t) + a3Ps(y,y, fy, t)
+ a4Ps(x, x, fy, t) + a5Ps(y,y, fx, t)),

where F : R+ → R is an increasing mapping, a1,a2,a3,a4,a5 are non negative numbers, a1 + a2 + a3 + 3a4 +
a5 6 1. Then P has a unique fixed point x∗ ∈ X and for every x ∈ X, the sequence {fnx}n∈N converges to x∗.

Proof. Let x0 ∈ X be an arbitrary point and we construct a sequence {xn}n∈N ∈ X by

x1 = fx0, x2 = fx1 = f2x0, . . . , xn = fxn−1 = fnx0, ∀n ∈N.

If there exists n ∈ N ∪ {0} such that Ps(xn, xn, fxn, t) = 0, then xn is a fixed point of f and the proof is
complete. Hence, we assume that

0 < Ps(xn, xn, fxn, t) = Ps(fxn−1, fxn−1, fxn, t), ∀n ∈N.

Now, let (Ps)n= Ps(xn, xn, xn+1, t). By the hypothesis and the monotony of F, we have for all n ∈N,

τ+ F((Ps)n) = τ+ F(Ps(xn, xn, xn+1, t))
= τ+ F(Ps(fxn−1, fxn−1, fxn, t))
6 F(a1Ps(xn−1, xn−1, xn, t) + a2Ps(xn−1, xn−1, fxn−1, t) + a3Ps(xn, xn, fxn, t)
+ a4Ps(xn−1, xn−1, fxn, t) + a5Ps(xn, xn, fxn−1, t))

= F(a1Ps(xn−1, xn−1, xn, t) + a2Ps(xn−1, xn−1, xn, t) + a3Ps(xn, xn, xn+1, t)
+ a4Ps(xn−1, xn−1, xn+1, t) + a5Ps(xn, xn, xn, t))

6 F(a1(Ps)n−1 + a2(Ps)n−1 + a3(Ps)n + a42Ps(xn−1, xn−1, xn, t)
+ a4Ps(xn, xn, xn+1, t) + a5.0))

6 F((a1 + a2 + 2a4)(Ps)n−1 + (a3 + a4)(Ps)n).

It follows that

F((Ps)n) 6 F((a1 + a2 + 2a4)(Ps)n−1 + (a3 + a4)(Ps)n) − τ

< F((a1 + a2 + 2a4)(Ps)n−1 + (a3 + a4)(Ps)n).
(2.1)

So from the monotony of F, we get

(Ps)n 6 (a1 + a2 + 2a4)(Ps)n−1 + (a3 + a4)(Ps)n

and hence
(1 − a3 − a4)(Ps)n 6 (a1 + a2 + 2a4)(Ps)n−1, ∀n ∈N.

Since a1 + a2 + a3 + 3a4 + a5 6 1,

(Ps)n 6
a1 + a2 + 2a4

1 − a3 − a4
(Ps)n−1 < (Ps)n−1, ∀n ∈N,

and for all t > 0. Thus, we conclude that the sequence {(Ps)n}n∈N is strictly decreasing, so there exists
lim
n→∞(Ps)n = Ps. Suppose that Ps > 0. Since F is an increasing mapping, there exists lim

x→S+
F(x) = F(Ps+ 0),



K. M. Devi, K. A. Singh, J. Math. Computer Sci., 34 (2024), 27–34 32

so taking the limit as n→∞ in inequality (2.1), we get F(Ps+ 0) 6 F(Ps+ 0) − τ, which is a contradiction.
Therefore,

lim
n→∞(Ps)n = 0. (2.2)

Now, we claim that {xn}n∈N is a Cauchy sequence. Arguing by contradiction, we assume that there exists
ε > 0 and sequences {p(n)}n∈N and {q(n)}n∈N of natural numbers such that p(n) > q(n) > n,

Ps(xp(n), xp(n), xq(n), t) > ε, Ps(xp(n)−1, xp(n)−1, xq(n), t) 6 ε, ∀n ∈N.

Then, we have

ε < Ps(xp(n), xp(n), xq(n), t) 6 2Ps(xp(n), xp(n), xp(n)−1, t) + Ps(xp(n)−1, xp(n)−1, xq(n), t)

6 2Ps(xp(n), xp(n), xp(n)−1, t) + ε.

It follows from relation (2.2) and above inequality that

lim
n→∞Ps(xp(n), xp(n), xq(n), t) = ε.

Since Ps(xp(n), xp(n), xq(n), t) > ε > 0, by the hypothesis and monotony of F, we have

τ+ F(Ps(xp(n), xp(n), xq(n), t))

= τ+ F(Ps(fxp(n)−1, fxp(n)−1, fxq(n)−1, t))

6 F(a1Ps(xp(n)−1, xp(n)−1, xq(n)−1, t) + a2Ps(xp(n)−1, xp(n)−1, fxp(n)−1, t)

+ a3Ps(xq(n)−1, xq(n)−1, fxq(n)−1, t) + a4Ps(xp(n)−1, xp(n)−1, fxq(n)−1, t)

+ a5Ps(xq(n)−1, xq(n)−1, fxp(n)−1, t))

= F(a1Ps(xp(n)−1, xp(n)−1, xq(n)−1, t) + a2Ps(xp(n)−1, xp(n)−1, xp(n), t)

+ a3Ps(xq(n)−1, xq(n)−1, xq(n), t) + a4Ps(xp(n)−1, xp(n)−1, xq(n), t) + a5Ps(xq(n)−1, xq(n)−1, xp(n), t))

6 F(a1(2Ps(xp(n)−1, xp(n)−1, xp(n), t) + Ps(xp(n), xp(n), xq(n)−1, t)) + a2(Ps)p(n)−1

+ a3(Ps)q(n)−1 + a4(2Ps(xp(n)−1, xp(n)−1, xp(n), t) + Ps(xp(n), xp(n), xq(n), t))

+ a5(2Ps(xq(n)−1, xq(n)−1, xq(n), t) + Ps(xq(n), xq(n), xp(n), t)))

6 F(2a1(Ps)p(n)−1 + a1(2Ps(xp(n), xp(n), xq(n), t) + Ps(xq(n), xq(n), xq(n)−1, t))

+ a2(Ps)p(n)−1 + a3(Ps)q(n)−1 + 2a4(Ps)p(n)−1

+ a4Ps(xp(n), xp(x), xq(n), t) + 2a5(Ps)q(n)−1 + a5Ps(xp(n), xp(n), xq(n), t))

= F((2a1 + a4 + a5)Ps(xp(n), xp(n), xq(n), t) + (2a1 + a2 + 2a4)(Ps)p(n)−1 + (2a1 + a3 + 2a5)(Ps)q(n)−1).

Taking the limit as n→∞ in the above inequality, we get

τ+ F(ε+ 0) 6 F(ε+ 0),

which is a Cauchy sequence. Since (X,Ps) is a complete parametric S-metric space, we have that {xn}n∈N

converges to some point x∗ in X. If there exists a sequence {p(n)}n∈N of natural numbers such that
xp(n)+1 = fxp(n) = fx∗, then lim

n→∞ xp(n)+1 = x∗, so fx∗ = x∗. Otherwise, there exists N ∈ N such that
xn+1 = fxn 6= fx∗, ∀n > N. Assume that fx∗ 6= x∗. By the hypothesis, we have

τ+ F(Ps(fxn, fxn, fx∗, t)) 6 F(a1Psxn, xn, x∗, t) + a2Ps(xn, xn, fxn, t) + a3S(x
∗, x∗, fx∗, t)

+ a4Ps(xn, xn,Px∗, t) + a5Ps(x
∗, x∗, fx∗, t)),

so

τ+ F(Ps(xn+1, xn+1, fx∗, t)) 6 F(a1Ps(xn, xn, x∗, t) + a2Ps(xn, xn, xn+1, t) + a3Ps(x
∗, x∗, fx∗, t)
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+ a4Ps(xn, xn, fx∗, t) + a5Ps(x
∗, x∗, xn+1, t)).

Since F is increasing, we deduce that

Ps(xn+1, xn+1, fx∗, t) 6 a1Ps(xn, xn, x∗, t) + a2Ps(xn, xn, xn+1, t) + a3Ps(x
∗, x∗, fx∗, t)

6 +a4Ps(xn, xn, fx∗, t) + a5Ps(x
∗, x∗, xn+1, t),

so letting n→∞, we get

Ps(x
∗, x∗, fx∗, t) 6 a3Ps(x

∗, x∗, fx∗, t) + a4Ps(x
∗, x∗, fx∗, t) = (a3 + a4)S(x

∗, x∗, fx∗, t) < Ps(x∗, x∗, fx∗, t).

This is a contradiction. Therefore, fx∗ = x∗. Now, we will show that f has a unique fixed point. Let
x,y ∈ X be two distinct fixed points of f. Thus, fx = x 6= y = fy. Hence, Ps(fx, fx, fy, t) = Ps(x, x,y, t) > 0.
By the hypothesis, since a1 + a2 + a3 + 3a4 + a5 6 1, we have

τ+ F(Ps(x, x,y, t)) = τ+ F(Ps(fx, fy, fy, t))
6 F(a1Ps(x, x,y, t) + a2Ps(x, x, fx, t, ) + a3Ps(y,y, fy, t)
+ a4Ps(x, x, fy, t) + a5Ps(y,y, fx, t))

= F(a1Ps(x, x,y, t) + a3Ps(x, x,y, t) + a5Ps(y,y, x, t))
= F((a1 + a3 + a5)Ps(x, x,y, t)) 6 F(Ps(x, x,y, t)).

This is a contradiction. Therefore, f has a unique fixed point.

Corollary 2.2. Let (X,Ps) be a complete parametric S-metric space and let f be a self mapping on X. Assume that
there exists an increasing F : R+ → R, and τ > 0 such that

τ+ F(Ps(fx, fx, fy, t)) 6 F(a1Ps(x, x,y, t) + a2Ps(x, x, fx, t) + a3Ps(y,y, fy, t)), ∀x,y ∈ X, fx 6= fy,

where a1 + a2 + a3 6 1. Then, f has a unique fixed point in X.

Acknowledgment

The authors thank the anonymous reviewers for the positive comments on the manuscript and recom-
mending for publication in the journal.

References

[1] A. H. Ansari, D. Dhamodharan, Y. Rohen, R. Krishnakumar, C-class function on new contractive conditions of integral
type on complete S-metric spaces, J. Glob. Res. Math. Arch., 5 (2018), 46–63. 1

[2] I. A. Bakhtin, The contraction mapping principle in almost metric spaces, Ulyanovsk. Gos. Ped. Inst., Ulyanovsk, (1989),
26–37. 1

[3] M. Cosentino, P. Vetro, Fixed point results for F-contractive mappings of Hardy-Rogers-type, Filomat, 28 (2014), 715–722.
1, 1, 1.4, 1.5, 1

[4] M. B. Devi, B. Khomdram, Y. Rohen, Fixed point of theorems of generalised α-ratonal contractive mappings on rectangular
b-metric spaces, J. Math. Comput. Sci., 11 (2021), 991–1010.

[5] M. B. Devi, N. Priyobarta, Y. Rohen, Fixed point theorems for (α,β) − (φ,ψ)-rational contractive type mappings, J.
Math. Comput. Sci., 11 (2021), 955–969.

[6] K. M. Devi, Y. Rohen, K. A. Singh, Fixed points of Modified F-contractions in S-metric spaces, J. Math. Comput. Sci, 12
(2022), 1–11. 1

[7] N. Hussain, S. Khleghizadeh, P. Salimi, A. A. N. Abdou, A new approach to fixed point results in triangular intuition-
istic fuzzy metric spaces, Abstr. Appl. Anal., 2014 (2014), 16 pages. 1, 1, 1.9, 1.10

[8] N. Hussain, P. Salimi, V. Parvaneh, Fixed point results for various contractions in parametric and fuzzy b-metric spaces,
J. Nonlinear Sci. Appl., 8 (2015), 719–739. 1

[9] M. S. Khan, N. Priyobarta, Y. Rohen, Fixed points of generalised rational α∗-ψ-Geraghaty contraction for multivalued
mappings, J. Adv. Math. Stud., 12 (2019), 156–169. 1

https://jgrma.info/index.php/jgrma/article/viewFile/409/288
https://jgrma.info/index.php/jgrma/article/viewFile/409/288
https://www.scirp.org/reference/referencespapers?referenceid=2207100
https://www.scirp.org/reference/referencespapers?referenceid=2207100
https://doi.org/10.2298/FIL1404715C
https://www.scik.org/index.php/jmcs/article/download/5255/2601
https://www.scik.org/index.php/jmcs/article/download/5255/2601
https://scik.org/index.php/jmcs/article/download/5244/2597
https://scik.org/index.php/jmcs/article/download/5244/2597
https://scik.org/index.php/jmcs/article/download/7716/3635
https://scik.org/index.php/jmcs/article/download/7716/3635
https://doi.org/10.1155/2014/690139
https://doi.org/10.1155/2014/690139
https://doi.org/10.22436/jnsa.008.05.24
https://doi.org/10.22436/jnsa.008.05.24
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fixed+point+of+generalised+rational+%24%5Calpha%5E%7B*%7D-%5Cpsi%24-Geraghty+contraction+for+multivalued+mappings&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fixed+point+of+generalised+rational+%24%5Calpha%5E%7B*%7D-%5Cpsi%24-Geraghty+contraction+for+multivalued+mappings&btnG=


K. M. Devi, K. A. Singh, J. Math. Computer Sci., 34 (2024), 27–34 34

[10] B. Khomdram, Y. Rohen, Some common coupled fixed point theorems in Sb-metric spaces, Fasc. Math., 2018 (2018),
79–92.

[11] B. Khomdram, Y. Rohen, Y. M. Singh, M. S. Khan, Fixed point theorems of generalised S − β − ψ contractive type
mappings, Math. Morav., 22 (2018), 81–92.

[12] N. Mlaiki, A. Mukheimer, Y. Rohen, N. Souayah, T. Abdeljawad, Fixed point theorems for α-ψ-contractive mapping
in Sb-metric spaces, J. Math. Anal., 8 (2017), 40–46.

[13] H. Piri, P. Kumam, Some fixed point theorems concerning F-contraction in complete metric spaces, Fixed Point Theory
Appl., 2014 (2014), 11 pages. 1, 1.6, 1

[14] S. Poddar, Y. Rohen, Generalised Rational αs- Meir-Keeler Contraction Mapping in S-metric spaces, Amer. J. Appl.
Math. Stat., 9 2021, 48–52.

[15] O. Popescu, G. Stan, Two fixed point theorems concerning F-contraction in complete metric spaces, Symmetry, 12 (2020),
1–10. 1, 1, 1.7

[16] N. Priyobarta, B. Khomdram, Y. Rohen, N. Saleem, On generalized rational α-Geraghty contraction mappings in G-
metric spaces, J. Math., 2021 (2012), 12 pages.

[17] N. Priyobrata, Y. Rohen, N. Mlaiki, Complex valued Sb-metric spaces, J. Math. Anal., 8 (2017), 13–24. 1
[18] K. P. R. Rao, D. V. Babu, E. T. Ramudu, Some unique common fixed point theorems in Parametric S-metric spaces, Int. J.

Innov. Res. Sci., Eng. Technol., 3 (2014), 14375–14387. 1, 1, 1.11
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