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EXPANDING FIXED POINT THEORY: A STUDY OF

KANNAN-TYPE F-CONTRACTIONS AND COMMON FIXED

POINTS IN INCOMPLETE METRIC SPACES

ABEER M. M. JARADAT1′∗, TAWSEEF RASHID2, M.M.M. JARADAT3

Abstract. This paper introduces a novel Kannan-type F-contraction that

extends Wardowskis F- contraction to ordered metric spaces.’. Our research

expands the boundaries of fixed point theory by applying this innovative con-
traction to a broader class of spaces. Additionally, we develop a new approach

to investigate common fixed points in incomplete metric spaces, assuming the
metric space possesses the t-property. To demonstrate the practical signif-

icance of these findings, we provide a series of illustrative examples. The

implications of our contributions are further underscored by their potential
applications in mathematical analysis, particularly within the domain of frac-

tional calculus.

1. Introduction and Preliminaries

In 2012, the Banach contraction principle was reinforced by Wardowski [32]
by the introduction of F -contractions, a new class of contractions. Numerous re-
searchers were drawn to this idea and decided to contribute to the field. Several
studies have documented the presence of fixed points in various spaces using F -
contractions; these may be found in [1, 2, 3, 5].

Consider F the family of mapping F : (0,∞) → R with the following assump-
tions:

(F1) F is strictly growing, i.e., ∀ l,m ∈ (0,∞) with l < m, then F (l) < F (m);
(F2) For each sequence {βn} of positive numbers,

lim
n→∞

βn = 0 ⇐⇒ lim
n→∞

F (βn) = −∞;

(F3) ∃ k ∈ (0, 1) such that lim
l→0+

lkF (l) = 0.

Let F1(β) = lnβ, F2(β) = lnβ+β, F3(β) = − 1√
β

& F4(β) = ln(β2 +β) and one

has Fn ∈ F ∀ n = 1, 2, 3 & 4.
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Definition 1.1. [18]. A sequence {Ǧn} in an ordered set (H,�) is called ascending
if Ǧm � Ǧn for m < n. It is termed strictly increasing if Ǧm � Ǧn & Ǧm 6= Ǧn.
We denote this by Ǧm ≺ Ǧn.

Definition 1.2. [18]. An ordered metric space (H,�) is said to be Ō-complete, if
every increasing Cauchy sequence in H converges in H. In an ordered metric space,
completeness implies Ō-completeness.

2. Main Result

We present some definitions before moving on to the major finding.

Definition 2.1. Let (H, Ω) be any metric space. Then mapping G : H → H is said
to be Kannan-type F -contraction, if ∃ τ > 0 such that ∀ Ǧ, η ∈ H with Ǧ 6= GǦ,
η 6= Gη & GǦ 6= Gη,

τ + F (Ω(GǦ,Gη)) ≤ 1

2
[F (Ω(Ǧ,GǦ)) + F (Ω(η,Gη))]. (2.1)

We provide example to illustrate above definition.

Example 2.2. Let F1 : R+ → R be defined as F (z) = ln(z). Clearly, F (z) satisfies
the hypothesis (F1 − F3). In fact, (F3) holds for every k ∈ (0, 1). Furthermore,
condition (1) above can be written as:

(Ω(GǦ,Gη)) ≤ e−τ 1

2
[(Ω(Ǧ,GǦ)) + F (Ω(η,Gη))] (2.2)

∀ Ǧ, η ∈ H with GǦ 6= Gη.
Thus, if G : H → H be a kannan mapping with constant k ∈ (0, 1) satisfying

Ω(GǦ,Gη) ≤ k[
Ω(Ǧ,GǦ) +Ω(η,Gη)

2
]

for every Ǧ, η ∈ H. Then, it is also satisfies (2) & (1) with τ = ln( 1
k ).

Theorem 2.3. Let (H, Ω) be any complete metric space and G : H → H be a
continuous mapping which is Kannan-type F -contraction. Then G admits fixed
point in H.

Proof. For any Ǧ0 ∈ H, we define a sequence {Ǧn} in H such that Ǧn+1 = G(Ǧn).
We denote Kn = Ω(Ǧn+1, Ǧn). If there exists n, Ǧn+1 = Ǧn, i, e, . G(Ǧn) = Ǧn,
then Ǧn is a fixed point of G & proof is done in this case. So, we assume Ǧn+1 6= Ǧn
∀ n ∈ N0, where N0 = N ∪ {0}. Then by utilizing (2.1), one has ∀ n ∈ N0

τ + F (Kn) = τ + F (Ω(Ǧn+1, Ǧn))

= τ + F (Ω(GǦn,GǦn−1))

≤ 1

2
[F (Ω(Ǧn,GǦn)) + F (Ω(Ǧn−1,GǦn−1))],

⇒ F (Ω(GǦn,GǦn−1)) ≤ F (Ω(Ǧn, Ǧn−1))−2τ , or F (Ω(Ǧn+1, Ǧn)) ≤ F (Ω(Ǧn, Ǧn−1))−
2τ .
Thus,

F (Kn) ≤ F (Kn−1)− 2τ.

similarly, we can show that

F (Kn−1) ≤ F (Kn−2)− 2τ.
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Continuing this process, one obtains

F (Kn) ≤ F (Kn−1)− 2τ ≤ ... ≤ F (K0)− 2nτ. (2.3)

From (2.3), we get lim
n→∞

F (Kn) = −∞ which together with (F2) gives

lim
n→∞

Kn = 0. (2.4)

Utilizing (F3), ∃ k ∈ (0, 1)

lim
n→∞

KknF (Kn) = 0. (2.5)

By (2.3), one has ∀ n

KknF (Kn)− KknF (K0) ≤ −Kknnτ ≤ 0. (2.6)

Letting n→∞ in (2.6) & using (2.4), (2.5), we get

lim
n→∞

nKkn = 0.

Hence, ∃ n1 ∈ N so that ∀ n ≥ n1, we get nKkn ≤ 1 i.e.,

Kn ≤
1

n1/k
. (2.7)

Now, one demonstrate that {Ǧn} is a Cauchy sequence. Let n,m ∈ N with n1 ≤
n < m. Utilizing (2.7), we write

Ω(Ǧn, Ǧm) ≤ Ω(Ǧn, Ǧn+1) +Ω(Ǧn+1, Ǧn+2) + ...+Ω(Ǧm−1, Ǧm)

= Kn + Kn+1 + ...+ Km−1

=

m−1∑
i=n

Ki ≤
∞∑
i=n

Ki ≤
∞∑
i=n

1

i1/k
.

We take n → ∞, one gets lim
n,m→∞

Ω(Ǧn, Ǧm) = 0. Therefore, {Ǧn} is a Cauchy

sequence in H. But H is given to be complete, therefore there exists µ ∈ H such
that Ǧn → µ. Also, G is continuous so, GǦn → Gµ. Thus,

Ω(Gµ, µ) = lim
n→∞

Ω(GǦn, Ǧn) = lim
n→∞

Ω(Ǧn+1, Ǧn) = 0.

Hence µ is the fixed point of G in H. �

3. A New Approach To Common Fixed Point of Mappings in
Incomplete Metric Spaces With t-Property

In this section, we use a novel method to examine whether there are common
fixed points in incomplete metric spaces. To accomplish this, we suppose that the
metric space is not complete but has t-property. We review a few definitions before
continuing.

Definition 3.1. [17]. Let (H, Ω,�) be any ordered metric space. H has the t-
property if every strictly increasing Cauchy sequence {n} in H has a strict upper
bound in H, i.e., there exists u ∈ H such that n ≺ u.

We present the following examples illustrating Definition 3.1.

Example 3.2. [17]. Let H = R,Q, (a, b], a, b ∈ R be equipped with the natural
ordering ≤ and the usual metric. Then H has the t-property.
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Theorem 3.3. Let (H, Ω,�) be any ordered metric space with t-property and f
and g be self maps on H. Further if f is monotonic increasing and there exists
Ǧ0 ∈ H such that Ǧ0 � fǦ0. Moreover, if for all Ǧ, η ∈ H with Ǧ ≺ η, there exists
α ∈ (0, 1) such that

Ω(η, fη) +Ω(η, gη) ≤ α[Ω(Ǧ, fǦ) + (Ǧ, gǦ)]. (3.1)

Then f and g have a common fixed point in H.

Proof. By given assumption, Ǧ0 � fǦ0. If Ǧ0 = fǦ0 we are done, otherwise
Ǧ0 ≺ fǦ0 = Ǧ1. By monotonicity of f , fǦ0 � fǦ1. If Ǧ1 = fǦ0 = fǦ1 we
are done, otherwise Ǧ1 ≺ fǦ1 = Ǧ2. Continuing this process we get monotonic
increasing sequence {Ǧn} ∈ H such that Ǧn+1 = fǦn. Now for Ǧ0 ≺ Ǧ1, we have
by using (3.1)

d(Ǧ1, fǦ1) +Ω(Ǧ1, gǦ1) ≤ α[Ω(Ǧ0, fǦ0) +Ω(Ǧ0, gǦ0)].

Again for Ǧ1 ≺ Ǧ2, we have by using (3.1) and above inequality

Ω(Ǧ2, fǦ2) +Ω(Ǧ2, gǦ2) ≤ α[Ω(Ǧ1, fǦ1) +Ω(Ǧ1, gǦ1)]

≤ α2[Ω(Ǧ0, fǦ0) +Ω(Ǧ0, gǦ0)]

Continuing this process, we get

Ω(Ǧn, fǦn) +Ω(Ǧn, gǦn) ≤ αn[Ω(Ǧ0, fǦ0) +Ω(Ǧ0, gǦ0)] (3.2)

Now, by using (3.2), we have

Ω(Ǧn, Ǧn+1) = Ω(Ǧn, fǦn) ≤ Ω(Ǧn, fǦn) +Ω(Ǧn, gǦn)

≤ αn[Ω(Ǧ0, fǦ0) +Ω(Ǧ0, gǦ0)]

= αn.K where K = Ω(Ǧ0, fǦ0) +Ω(Ǧ0, gǦ0)(3.3)

We now show that {Ǧn} is a Cauchy sequence in H. Let n,m ∈ N with n < m, we
have by using (3.3) and triangular inequality

Ω(Ǧn, Ǧm) ≤ Ω(Ǧn, Ǧn+1) +Ω(Ǧn+1, Ǧn+2) + ...+Ω(Ǧm−1, Ǧm)

≤ αn.K + αn+1.K + ...+ αm−1.K

= [αn.+ αn+1.+ ...+ αm−1]K

≤ αn

1− α
K.

By letting n,m → ∞ in the above inequality, we deduce that {Ǧn} is a Cauchy
sequence in H. Since H is given to have t-property, therefore there exists u ∈ H
such that Ǧn ≺ u. Then by using (3.1) and (3.3), we get

Ω(u, fu) +Ω(u, gu) ≤ α[Ω(Ǧn, fǦn) +Ω(Ǧn, gǦn)

≤ αn+1K

→ 0, as n→∞.

Using non negativity of Ω we get, Ω(u, fu) = 0 and Ω(u, gu) = 0. Hence fu = u =
gu. Thus u is the common fixed point of f and g in H.

�

Example 3.4. Let H = {an : an+1 = 2an;n ∈ N0 and a0 = −1}∪ (−1, 0] endowed
with the natural ordering and usual metric Ω. Define f, g : H → H by
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f(Ǧ) =

{
2Ǧ, Ǧ < −1

Ǧ, elsewhere
and g(Ǧ) =

{
4Ǧ, Ǧ < −1

Ǧ, elsewhere.

Clearly, (H, Ω) is ordered metric space satisfying t-property and f is monotonic
increasing function. Therefore it remains to prove (3.1). Let Ǧ, η ∈ H such that
Ǧ < η, there are three cases.

Case I: when Ǧ < η < −1,
fǦ = 2Ǧ, gǦ = 4Ǧ, fη = 2η, gη = 4η.
Thus, Ω(Ǧ, fǦ) = −Ǧ, Ω(Ǧ, gǦ) = −3Ǧ, Ω(η, fη) = −η,Ω(η, gη) = −3η, then for
α = 1

2

α[Ω(Ǧ, fǦ) +Ω(Ǧ, gǦ)]− [Ω(η, fη) +Ω(η, gη)] = 4[η − Ǧ

2
]

≥ 0.

Which proves case I.

Case II: when −1 < Ǧ < η ≤ 0
fǦ = Ǧ, gǦ = Ǧ, fη = η, gη = η
Thus Ω(Ǧ, fǦ) = 0, Ω(Ǧ, gǦ) = 0, Ω(η, fη) = 0, Ω(η, gη) = 0, then for α = 1

2

[Ω(η, fη) +Ω(η, gη)] ≤ α[Ω(Ǧ, fǦ) +Ω(Ǧ, gǦ)].

Case III: when Ǧ < −1 ≤ η ≤ 0.
fǦ = 2Ǧ, gǦ = 4Ǧ, fη = η, gη = η
Thus Ω(Ǧ, fǦ) = −Ǧ, Ω(Ǧ, gǦ) = −3Ǧ, Ω(η, fη) = 0, Ω(η, gη) = 0, then for
α = 1

2

[Ω(η, fη) +Ω(η, gη)] ≤ α[Ω(Ǧ, fǦ) +Ω(Ǧ, gǦ)].

Thus all the conditions of Theorem 3.3 are satisfied. Hence f and g have a
common fixed point in H.

4. Fixed Point Results Kannan-type F-Contraction in ordered metric
spaces.

This section will demonstrate the existence of a fixed point for the Kannan
version of the F-contraction without making the assumption of completeness rather
we use ordered completeness. Prior to discussing the primary finding, we provide
a definition.

Definition 4.1. Let (H, Ω,�) be any ordered metric space. Then mapping G :
H → H is called Kannan-type Ft-contraction, if ∃ τ > 0 such that ∀ Ǧ, η ∈ H with
Ǧ ≺ η, η 6= Gη and GǦ 6= Gη

τ + F (Ω(η,Gη)) ≤ 1

2
[F (Ω(Ǧ, η)) + F (Ω(GǦ,Gη))]. (4.1)

Theorem 4.2. Let G : H → H be a non-decreasing continuous self map on an
ordered metric space (H, Ω,�) which is Ō complete. Further, if there exists an
Ǧ0 ∈ H such that Ǧ0 � GǦ0 and G satisfies (4.1), then G possess a fixed point in
H.
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Proof. By assumption, we have Ǧ0 ∈ H such that Ǧ0 � G(Ǧ0). If Ǧ0 = G(Ǧ0), we
are done. Otherwise, choose Ǧ1 = G(Ǧ0) such that Ǧ0 ≺ Ǧ1. By monotonicity of G,
we have G(Ǧ0) � G(Ǧ1), that is, Ǧ1 � G(Ǧ1). If Ǧ1 = G(Ǧ1), then we are through.
Otherwise, choose Ǧ2 = G(Ǧ1) such that Ǧ1 ≺ Ǧ2. Again, by monotonicity of G,
we have G(Ǧ1) � G(Ǧ2). By carrying on with this procedure, we get a strictly
growing sequence {Ǧn} in H such that

Ǧn+1 = G(Ǧn). (4.2)

Now, as Ǧ0 ≺ Ǧ1, by (4.1), we have for τ > 0

τ + F (Ω(Ǧ1,GǦ1)) ≤ 1

2
[F (Ω(Ǧ0, Ǧ1)) + F (Ω(GǦ0,GǦ1))],

which gives by using (4.2)

F (Ω(Ǧ1,GǦ1)) ≤ F (Ω(Ǧ0,GǦ0))− 2τ. (4.3)

Again for Ǧ1 ≺ Ǧ2, repeat the process as above, we get

F (Ω(Ǧ2,GǦ2)) ≤ F (Ω(Ǧ1,GǦ1))− 2τ (4.4)

which on using (4.3) gives

F (Ω(Ǧ2,GǦ2)) ≤ F (Ω(Ǧ0,GǦ0))− 4τ. (4.5)

Continuing as above, we get

F (Kn) ≤ F (Kn−1)− 2τ ≤ ... ≤ F (K0)− 2nτ, (4.6)

where Kn = Ω(Ǧn,GǦn). From (4.6), we get lim
n→∞

F (Kn) = −∞ which, along with

(F2), yields
lim
n→∞

Kn = 0. (4.7)

Using (F3), ∃ k ∈ (0, 1) so that

lim
n→∞

KknF (Kn) = 0. (4.8)

By (4.6), one has ∀ n
KknF (Kn)− KknF (K0) ≤ −Kknnτ ≤ 0. (4.9)

Letting n→∞ in (4.9) & using (4.7), (4.8), we get

lim
n→∞

nKkn = 0.

Hence ∃ n1 ∈ N such that nKkn ≤ 1 ∀ n ≥ n1, i.e.,

Kn ≤
1

n1/k
. (4.10)

Now, one demonstrate that {Ǧn} is a Cauchy sequence. Let n,m ∈ N with n1 ≤
n < m. Using (4.10), we have

Ω(Ǧn, Ǧm) ≤ Ω(Ǧn, Ǧn+1) +Ω(Ǧn+1, Ǧn+2) + ...+Ω(Ǧm−1, Ǧm)

= Kn + Kn+1 + ...+ Km−1

=

m−1∑
i=n

Ki ≤
∞∑
i=n

Ki ≤
∞∑
i=n

1

i1/k
.

As n→∞, we obtain lim
n,m→∞

Ω(Ǧn, Ǧm) = 0. Thus, {Ǧn} is an increasing Cauchy

sequence in H. Since, H is Ō complete, therefore ∃ µ ∈ H such that Ǧn → µ.
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We now prove that µ is the required fixed point of G. As G is continuous so
GǦn → Gµ. Thus by using (4.6) and (F2), we have

F (Ω(Gµ, µ)) = lim
n→∞

F (Ω(GǦn, Ǧn))

= lim
n→∞

F (Kn)

≤ lim
n→∞

F (K0)− 2nτ

→ −∞

=⇒
Ω(Gµ, µ) = 0

So, µ is the fixed point of G in H.
�

5. Application

Now, we proceed to demonstrate the existence of solutions for a nonlinear frac-
tional differential equation. Let D% denote the Caputo fractional derivative of order
%. Consider the following problem:

D%Ǧ(σ) = f(σ, Ǧ(σ)), σ ∈ (0, 1), 1 < % ≤ 2, (5.1)

via the integral boundary conditions

Ǧ(0) = 0, Ǧ(1) =

∫ δ

0

Ǧ(ρ)dρ, 0 < δ < 1

Consider a continuous function h : [0, 1] × R → R & a Banach space (H, ||.||∞) of
continuous functions C([0, 1], R) from [0, 1] into R. Define a Caputo derivative of
fractional order % for a continuous function G : (0,∞)→ R as follows:

D%G(σ) =
1

Γ(n− %)

∫ σ

0

(σ − ρ)n−%−1Gn(ρ)dρ, n− 1 < % < n, n = [%] + 1,

where [%] denotes the integer part of the real number %. Additionally, the
Riemann-Liouville fractional derivative of order % is defined as

RD%G(σ) =
1

Γ(n− %)

dn

dσn

∫ σ

0

G(ρ)

(σ − ρ)%−n+1
dρ, n = [%+ 1].

Now, we demonstrate the existence theorem

Theorem 5.1. 1. For all σ ∈ [0, 1] & ς, υ ∈ R with h(ς, υ) > 0, suppose a function
h : [0, 1]× R→ R & τ > 0 such that

|h(σ, ς)− h(σ, υ)| ≤ Γ(%+ 1)

5
e−τ |ς − υ|.

2. For some µ0 ∈ H such that h(µ0(σ), gµ0(σ)) > 0, σ ∈ [0, 1], define g : H → H
as:

gµ(σ) =
1

Γ(%)

∫ σ

0

(σ − ρ)%−1h(ρ, µ(ρ))dρ− 2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1h(ρ, µ(ρ))dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1h(k, µ(k))dk

)
dρ , σ ∈ [0, 1],
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and

g2µ(σ) =
1

Γ(%)

∫ σ

0

(σ − ρ)%−1h(ρ, gµ(ρ))dρ−
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1h(ρ, gµ(ρ))dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1h(k, gµ(k))dk

)
dρ, (σ ∈ [0, 1]),

3. for each σ ∈ [0, 1] & µ, v ∈ H, h(µ(σ), v(σ)) > 0 implies (gµ(σ), gv(σ)) > 0.
4. if {µn} is a sequence in H such that µn → µ in H & h(µn, uµ+1) > 0 ∀ n ∈ N,
then h(µn, µ) > 0 ∀ n ∈ N.
Therefore, problem (21) has at least one solution.

Proof. Since µ ∈ H represents the solution to (21), iff it satisfies the following
integral equation

µ(σ) =
1

Γ(%)

∫ σ

0

(σ − ρ)%−1h(ρ, µ(ρ))dρ− 2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1h(ρ, %(ρ))dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1h(k, µ(k))dk

)
dρ, σ ∈ [0, 1].

The problem (21) is equivalent to finding µ∗ ∈ H that satisfies H(µ∗) = µ.
Now, Consider µ, v ∈ H such that h(µ(σ), v(σ)) > 0 ∀ σ ∈ [0, 1]. We obtain

|g2µ(σ) − µ(σ)| =
∣∣∣∣ 1

Γ(%)

∫ σ

0

(σ − ρ)%−1h(ρ, gµ(ρ))dρ−
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1h(ρ, gµ(ρ))dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1h(k, gµ(k))dk

)
dρ

− 1

Γ(%)

∫ σ

0

(σ − ρ)%−1h(ρ, µ(ρ))dρ+
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1h(ρ, µ(ρ))dρ

− 2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1h(k, µ(k))dk

)
dρ

∣∣∣∣
≤ 1

Γ(%)

∫ σ

0

(σ − ρ)%−1|h(ρ, gµ(ρ))− h(ρ, µ(ρ)))|dρ

+
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1|h(ρ, gµ(ρ))− h(ρ, µ(ρ))|dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

∣∣∣∣ ∫ ρ

0

(ρ− k)%−1(h(k, µ(k))− h(k, gµ(k)))dk

∣∣∣∣dρ
≤ 1

Γ(%)

∫ σ

0

(σ − ρ)%−1
Γ(%+ 1)

5
e−τ |µ(ρ)− gµ(ρ)|dρ

+
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1
Γ(%+ 1)

5
e−τ |µ(ρ)− gµ(ρ)|dρ

+
2σ

(2− δ2)Γ(%)

∫ δ

0

(∫ ρ

0

(ρ− k)%−1
Γ(%+ 1)

5
e−τ |µ(k)− gµ(k)|dk

)
dρ

≤ Γ(%+ 1)

5
e−τ ||gµ− µ||∞ sup

σ∈(0,1)

(
1

Γ(%)

∫ 1

0

(σ − ρ)%−1|σ − ρ|%−1dρ

+
2σ

(2− δ2)Γ(%)

∫ 1

0

(1− ρ)%−1dρ+
2σ

(2− δ2)Γ(%)

∫ δ

0

∫ ρ

0

|ρ− k|%−1dk dρ
)
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≤ e−τ ||gµ − µ||∞
Thus for each µ, gµ ∈ H, we have

||µ− g2µ||∞ ≤ e−τ ||µ− gµ||∞,
or,

Ω(µ, g2µ) ≤ e−τΩ(µ, gµ).

By applying logarithm, we can write

ln(Ω(µ, g2µ)) ≤ ln(e−τΩ(µ, gµ)),

and hence

τ + ln(Ω(µ, g2µ)) ≤ 1

2
[ln(Ω(µ, gµ)) + ln(Ω(v, gv))].

which proves that the existence of µ∗ ∈ H such that µ∗ ∈ g∗µ. Hence, µ∗ is a
solution to problem(21).

�

6. Conclusion

This paper presents a novel generalisation of the Wardowski-original F-contraction,
which we refer to as the Kannan type of F-contraction. Using this new contraction
mapping, our main contribution is the construction of fixed points in ordered spaces
that are not necessarily complete. This generalisation greatly expands the field of
fixed point theory and increases the variety of spaces in which F-contractions can be
applied. We have verified the efficacy and reliability of our theoretical results with
multiple illustrative cases. We have also emphasised how our results have applica-
tions in fractional calculus. Our generalised F-contraction presents a novel method
for solving fractional differential equations and demonstrates its applicability to
issues with dynamics of non-integer order.
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