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Abstract: The terms of F−integral contraction as well as (v, ζ̃, F, i)−integral contraction are intro-
duced. Fixed point and common fixed point theorems are established. For the mapping F we use
only the supposition that it is strictly increasing. As a consequence of the main theorems we obtain
Jungck–Wardowski, Branciari–Wardowski and Jungck–Branciari type results. Consequently, the
results presented in the article enhance and complement some known results in literature.
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1. Introduction and Preliminaries

In 1976, Jungck [1] generalized the principle proposed by Banach [2] as follows:

Theorem 1. Let h, i : Ω → Ω, ih(a) = hi(a), a ∈ Ω where (Ω, w) is a complete metric space,
and

w(ha, hb) ≤ λw(ia, ib), a, b ∈ Ω, λ ∈ (0, 1). (1)

If h(Ω) ⊂ i(Ω) and i is continuous then there exists a unique u ∈ Ω so that hu = iu = u.

Wardowski [3] proposed a new contractive condition that generalizes [2].

Definition 1. Let (Ω, w) be a metric space andF be a set of mappings F : (0,+∞)→ (−∞,+∞)
satisfying the next three conditions:

(F1) For all l1, l2 ∈ (0,+∞), l1 < l2 yields F(l1) < F(l2);
(F2) If {an}n∈N ⊂ (0,+∞) and lim

n→+∞
an = 0, then lim

n→+∞
F(an) = −∞ and vice versa.

(F3) lim
a→0+

a µF(a) = 0 for some µ ∈ (0, 1).

A mapping h : Ω→ Ω is F−contraction (in the sense of D. Wardowski) on (Ω, w) if
there exists v > 0 such that for all a, b ∈ Ω, w(ha, hb) > 0 yields

v + F(w(ha, hb)) ≤ F(w(a, b)). (2)

Theorem 2. Let (Ω, w) be a complete metric space, and let h : Ω→ Ω be a F−contraction. Then,
there is a b ∈ Ω, b = hb and it is unique.
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Remark 1. Based on F(l − 0) ≤ F(l) ≤ F(l + 0), l ∈ (0,+∞), and (F1) we conclude that there
are lim

a→b−
F(a) = F(b− 0) and lim

a→b+
F(a) = F(b + 0). For all particulars see [4,5]. More details

of the property (F2) can be found in [6,7]. Likewise, if F : (0,+∞) → (−∞,+∞) is a strictly
increasing function, then either F(0 + 0) = lim

a→0+
F(a) = m, m ∈ R or F(0 + 0) = lim

x→0+
F(a) =

−∞.

In the proofs of our results in the follow-up we will use the following known lemmas
from ([8,9]).

Lemma 1. [10] Suppose that {an}n∈N which belongs to a metric space (Ω, w) and satisfies
lim

n→+∞
w(an, an+1) = 0 is not a Cauchy sequence. Therefore, there exists ε > 0 and sequences of

positive integers {nk}, {mk}, nk > mk > k such that the sequences

{w
(
ank , amk

)
, w
(
ank+1, amk

)
, w
(
ank , amk−1

)
, w
(
ank+1, amk−1

)
, w
(
ank+1, amk+1

)
},

tend to ε+ when k→ +∞.

The second significant Banach contraction principle generalization is established in
2002 by Branciari [11]. Firstly, we recall some necessary notions.

Let Ψ be the class of all functions ζ̃ : [0,+∞)→ [0,+∞) which is Lebesgue integrable,

summable on every compact set on [0,+∞) and
ε∫

0
ζ̃(t)dt > 0 for all ε > 0.

The following lemmas are useful for our main results. We shall also suppose that
ζ̃ ∈ Ψ.

Lemma 2. [12] Let {ln}n∈N be a non-negative sequence of real numbers so that lim
n→+∞

ln = l.

Then lim
n→+∞

ln∫
0

ζ̃(t)dt =
l∫

0
ζ̃(t)dt.

Lemma 3. [12] Let {ln}n∈N be a non-negative sequence of real numbers. Then lim
n→+∞

ln∫
0

ζ̃(t)dt = 0

if and only if lim
n→+∞

ln = 0.

Here is the Branciaris theorem [11]:

Theorem 3. Let h be a mapping from a complete metric space (Ω, w) into itself satisfying

w(ha,hb)∫
0

ζ̃(t)dt ≤ λ

w(a,b)∫
0

ζ̃(t)dt,

for all a, b ∈ Ω, where λ ∈ (0, 1) is a constant and ζ̃ ∈ Ψ. Then h has a unique fixed point b ∈ Ω
such that lim

n→+∞
hna = b for each a ∈ Ω.

For the further results, it is necessary to define the following terms, see Jungck [13,14],
also see Abbas and Jungck [15] (Definition 1.3.).

Let Ω 6= ∅ and h, i : Ω → Ω. If for some a ∈ Ω, b = ha = ia then a is a coincidence
point and b is a point of coincidence of h and i. A pair (h, i) is compatible in (Ω, w)
if lim

n→+∞
w(hi(an), ih(an)) = 0, for every sequence {an} in Ω such that lim

n→+∞
h(an) =

lim
n→+∞

i(an) = t, for some t ∈ Ω. In addition, a pair (h, i) is weakly compatible if ha = ia

implies hi(a) = ih(a), a ∈ Ω. A sequence {an} in Ω is a Picard–Jungck sequence of the
pair (h, i) (based on a0) if bn = han = ian+1 for all n ∈ N∪{0}.
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Proposition 1. [15] If weakly compatible mappings h, i : Ω → Ω have a point of coincidence
which is unique b = ha = ia, then b is a unique common fixed point of h and i.

2. Main Result

In this section we shall combine Jungck’s, Braniciari’s and Wardowski’s results for ob-
taining common and usual fixed points of some self-mappings on metric space (Ω, w). Our
results merge, generalize and refine several recent results in the literature. We commence
with the following definition.

Definition 2. Let (Ω, w) be a metric space and F be a family of mappings F : (0,+∞) →
(−∞,+∞) which satisfy condition (F1). A mapping h : Ω → Ω is said to be an integral
F−contraction on (Ω, w) if there exists v > 0 such that for all a, b ∈ Ω, w(ha, hb) > 0 we have

v + F(

w(ha,hb)∫
0

ζ̃(t)dt) ≤ F(

w(a,b)∫
0

ζ̃(t)dt), ζ̃ ∈ Ψ. (3)

Remark 2. If ζ̃(t) ≡ 1 then we have a F−contraction.

Theorem 4. If F(a) = ln a then the notion of Branciari contraction and integral F−contraction
are equivalent.

Proof. At first, we suppose that the mapping h is Branciari contraction. Then

−lnλ + ln(

w(ha,hb)∫
0

ζ̃(t)dt) ≤ ln(

w(a,b)∫
0

ζ̃(t)dt)

and accordingly we get integral F−contraction for v = − ln λ > 0.
If h is integral F−contraction then we have the following:

v + ln(

w(ha,hb)∫
0

ζ̃(t)dt) ≤ ln(

w(a,b)∫
0

ζ̃(t)dt).

Let v = ln v1. Then v1 > 1 and ln(
w(ha,hb)∫

0
ζ̃(t)dt) ≤ ln( 1

v1

∫ w(a,b)
0 ζ̃(t)dt). Then h is

Branciari contraction for λ = 1
v1

< 1.

Our first new result on integral F−contraction is the following one:

Theorem 5. Let h : Ω → Ω be an integral F−contraction with property (F1) in (Ω, w), where
(Ω, w) is a metric space which is completed. Then there exists a unique a ∈ Ω, a = ha.

Proof. We will initially show that fixed point is unique, under the assumption that such a
point exists. We presume opposite i.e., there exist u, v, u 6= v and u = hu and v = hv. This
assumption is obviously false since v > 0, F(

∫ w(u,v)
0 ζ̃(t)dt) ∈ R. By (3) it follows:

v + F(

w(u,v)∫
0

ζ̃(t)dt) ≤ F(

w(u,v)∫
0

ζ̃(t)dt).
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Let a0 ∈ Ω and han = an+1. If ak = ak+1 for some k ∈ N ∪ {0}, then ak is a unique fixed
point. So, ak 6= ak+1 for every k ∈ N∪ {0}. Then,

F(

w(an+1,an)∫
0

ζ̃(t)dt) < v + F(

w(an+1,an)∫
0

ζ̃(t)dt) ≤ F(

w(an ,an−1)∫
0

ζ̃(t)dt)

By (F1) we have that
w(an+1,an)∫

0

ζ̃(t)dt <

w(an ,an−1)∫
0

ζ̃(t)dt

and thence w(an+1, an) < w(an, an−1) for all n ∈ N. Sequence {w(an+1, an)} is monotone
decreasing, bounded from bellow and so there exists ρ̃ such that

lim
n→+∞

w(an, an+1) = ρ̃ ≥ 0.

In addition, w(an, an+1) > ρ̃ for all n ∈ N∪ {0}. Suppose that ρ̃ > 0, then

v + F(

ρ̃+0∫
0

ζ̃(t)dt) ≤ F(

ρ̃+0∫
0

ζ̃(t)dt),

so we have contradiction and thus ρ̃ = 0. Therefrom we have that lim
n→+∞

w(an, an+1) = 0.

It remains to prove that {an} is a Cauchy sequence. Suppose the contrary. If we put
a = ank and b = amk in contractive condition (3), we obtain

F(

w(ank+1,amk+1)∫
0

ζ̃(t)dt) < v + F(

w(ank+1,amk+1)∫
0

ζ̃(t)dt) ≤ F(

w(ank ,amk )∫
0

ζ̃(t)dt).

By Lemma 1 w(ank+1, amk+1)→ ε+ and w(ank , amk )→ ε+ as k→ +∞ so we get that

F(
ε+0∫
0

ζ̃(t)dt) < v + F(
ε+0∫
0

ζ̃(t)dt) ≤ F(
ε+0∫
0

ζ̃(t)dt),

i.e., consequently, the sequence {an} is a Cauchy sequence and there exists a ∈ Ω such that
lim

n→+∞
an = a.

Using (3) we have that w(ha, hb) < w(a, b) and therefore h must be continuous. Then
ha = h( lim

n→+∞
an) = lim

n→+∞
an+1 = a.

Example 1. Let Ω = [0, 1] and w(a, b) = |a− b|. Then metric space (Ω, w) is complete. Let
h(a) = a

2 , ζ̃(t) = 2t and F(a) = − 1
a . Then

F(

w(a,b)∫
0

ζ̃(t)dt)− F(

w(ha,hb)∫
0

ζ̃(t)dt) = − 1
(a− b)2 +

4
(a− b)2 =

3
(a− b)2 ≥ 3.

Therefore, all requirements of Theorem 5 are satisfied for v ∈ (0, 3] and obviously is h(0) = 0.

Corollary 1. Let (Ω, w) be a complete metric space, h : Ω → Ω be a function such that there
exists Ki > 0, i = 1, 5 and for all a, b ∈ Ω with w(ha, hb) > 0, any of the following contractive
conditions hold:
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K1 +

w(ha,hb)∫
0

ζ̃(t)dt ≤
w(a,b)∫

0

ζ̃(t)dt;

K2 −
1

w(ha,hb)∫
0

ζ̃(t)dt

≤ − 1
w(a,b)∫

0
ζ̃(t)dt

;

K3 −
1

w(ha,hb)∫
0

ζ̃(t)dt

+

w(ha,hb)∫
0

ζ̃(t)dt ≤ − 1
w(a,b)∫

0
ζ̃(t)dt

+

w(a,b)∫
0

ζ̃(t)dt;

K4 +
1

1− exp(
w(ha,hb)∫

0
ζ̃(t)dt)

≤ 1

1− exp(
w(a,b)∫

0
ζ̃(t)dt)

;

K5 +
1

exp(−
w(ha,hb)∫

0
ζ̃(t)dt)− exp(

w(ha,hb)∫
0

ζ̃(t)dt)

≤ 1

exp(−
w(a,b)∫

0
ζ̃(t)dt)− exp(

w(a,b)∫
0

ζ̃(t)dt)

;

then in every case h has a fixed point which is unique.

Proof. Proof follows directly from Theorem 5. Indeed, since each of the functions F(l) = l,
F(l) = − 1

l , F(l) = − 1
l + l, F(l) = 1

1−exp(r) , F(l) = 1
exp(−l)−exp(l) is strictly increasing on

(0,+∞) the result follows.

Remark 3. If in Theorem 5 instead of the contractive condition (3) we assume the following
condition for all a, b ∈ Ω and w(ha, hb) > 0,

v + F(

w(ha,hb)∫
0

ζ̃(t)dt) ≤ F(

L(a,b)∫
0

ζ̃(t)dt), ζ̃ ∈ Ψ. (4)

where

L(a, b) = max{w(a, b), w(a, ha), w(b, hb)}, (5)

L(a, b) = max{w(a, b), w(a, ha), w(b, hb),
w(a, hb) + w(ha, b)

2
}, (6)

L(a, b) = max{w(a, b),
w(a, ha) + w(b, hb)

2
,

w(a, hb) + w(b, ha)
2

}. (7)

then there exists a unique fixed point of the mapping h with the addition that one of the mappings h
or F is continuous.

In the next definition the notion of
(
v, ζ̃, F, i

)
−integral contraction is introduced.

Definition 3. Let h, i : Ω → Ω where (Ω, w) is a metric space. A mapping h is a
(
v, ζ̃, F, i

)
−

integral contraction if there exists a function v : (0,+∞)→ (0,+∞) satisfying

lim inf
s→t+

v(s) > 0, for all t > 0, (8)
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ζ̃ ∈ Ψ function F : (0,+∞) → (−∞,+∞) with property (F1) such that for all a, b ∈ Ω with
ha 6= hb and ia 6= ib one has

v(

w(ia,ib)∫
0

ζ̃(t)dt) + F(

w(ha,hb)∫
0

ζ̃(t)dt) ≤ F(

w(ia,ib)∫
0

ζ̃(t)dt). (9)

We now state a new result for the term
(
v, ζ̃, F, i

)
− integral contraction. We succeed

in generalizing results from several manuscripts in existing literature, for instance ([11–34]).

Theorem 6. Let h, i : Ω → Ω, h is a
(
v, ζ̃, F, i

)
−integral contraction where (Ω, w) is a metric

space. Presume that there exists a Picard sequence {bn}n∈N∪{0} of (h, i). Further, suppose that (i)
or (ii) holds:

(i) (iΩ, w) is complete,
(ii) (Ω, w) is complete, i is continuous and (h, i) is compatible.

Then h and i have a unique point of coincidence.

Proof. We initially prove that there is a unique point of coincidence of h and i, assuming
that such a point exists. Let b1 6= b2 be points of coincidence for h and i. Using that, we
conclude that there exist a1 and a2 (a1 6= a2) so that ha1 = ia1 = b1 and ha2 = ia2 = b2. The
condition (9) yields that

v

 w(ia1,ia2)∫
0

ζ̃(t)dt

+ F

 w(ha1,ha2)∫
0

ζ̃(t)dt

 ≤ F

 w(ia1,ia2)∫
0

ζ̃(t)dt

, (10)

i.e.,

v

 w(b1,b2)∫
0

ζ̃(t)dt

+ F

 w(b1,b2)∫
0

ζ̃(t)dt

 ≤ F

 w(b1,b2)∫
0

ζ̃(t)dt

, (11)

which is a contradiction, because v

(
w(b1,b2)∫

0
ζ̃(t)dt

)
> 0.

Suppose now that there is a Picard–Jungck sequence {bn} such that bn = han = ian+1,
where n ∈ N∪{0}. If bp = bp+1 for some p ∈ N∪{0}, then ibp+1 = bp = hbp+1, and h
and i have a unique point of coincidence. Accordingly, suppose that bn 6= bn+1 for every
n ∈ N∪{0}. By replacing a = an and b = an+1 into (9), we get

v

 w(ian ,ian+1)∫
0

ζ̃(t)dt

+ F

 w(han ,han+1)∫
0

ζ̃(t)dt

 ≤ F

 w(ian ,ian+1)∫
0

ζ̃(t)dt

. (12)

Guided by the properties of the v, ζ̃ and F, we get that w(bn, bn+1) < w(bn−1, bn), for all
n ∈ N. Therefore, there exists δ̄ ≥ 0 so that lim

n→+∞
w(bn, bn+1) = δ̄. Suppose that δ̄ > 0.

Based on the condition of the function v we know that there exist v0 > 0 and n1 ∈ N such
that for all n ≥ n1 we have

v0 + F

 w(bn ,bn+1)∫
0

ζ̃(t)dt

 <
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v

 w(bn−1,bn)∫
0

ζ̃(t)dt

+ F

 w(bn ,bn+1)∫
0

ζ̃(t)dt

 ≤ F

 w(bn−1,bn)∫
0

ζ̃(t)dt

, (13)

that is,

v0 + F

 w(bn ,bn+1)∫
0

ζ̃(t)dt

 < F

 w(bn−1,bn)∫
0

ζ̃(t)dt

, (14)

for all n ≥ n1. Based on the conditions (F1), the last relation yields

v0 + F

 δ̄+0∫
0

ζ̃(t)dt

 ≤ F

 δ̄+0∫
0

ζ̃(t)dt

,

and it is a contradiction. Hence, lim
n→+∞

w(bn, bn+1) = 0.

Moreover, it remains to be shown bn 6= bm whenever n 6= m. We will assume the
opposite, i.e., bn = bm for some n > m. Based on the definition of the Picard–Jungck
sequence {bn} we can choose bn+1 = bm+1. Using the previous arguments, we have

w(bn, bn+1) = w(bm, bm+1) < w(bm−1, bm) < ... < w(bn+1, bn+2) < w(bn, bn+1)

which is a contradiction.
Further we need to show that the sequence {bn} is a Cauchy sequence. We will show

this by the method of contradiction. Including a = ank+1 and b = amk+1 in (9), we obtain

v


w
(

iank+1,iamk+1

)∫
0

ζ̃(t)dt

+ F


w
(

hank+1,hamk+1

)∫
0

ζ̃(t)dt

 ≤ F


w
(

iank+1,iamk+1

)∫
0

ζ̃(t)dt

,

i.e.,

v

 w(bnk ,bmk )∫
0

ζ̃(t)dt

+ F


w
(

bnk+1,bmk+1

)∫
0

ζ̃(t)dt

 ≤ F

 w(bnk ,bmk )∫
0

ζ̃(t)dt

. (15)

Using Lemma 1, w
(
bnk+1, bmk+1

)
and w

(
bnk , bmk

)
tend to ε+ as k→ +∞, and accordingly

we obtain

lim inf
w(bnk ,bmk )→ε+

v

 w(bnk ,bmk )∫
0

ζ̃(t)dt

+ lim inf
w(bnk ,bmk )→ε+

F


w
(

bnk+1,bmk+1

)∫
0

ζ̃(t)dt



≤ lim inf
w(bnk ,bmk )→ε+

F

 w(bnk ,bmk )∫
0

ζ̃(t)dt

,

that is,

lim inf
w(bnk ,bmk )→ε+

v

 w(bnk ,bmk )∫
0

ζ̃(t)dt

+ F

 ε++0∫
0

ζ̃(t)dt

 ≤ F

 ε++0∫
0

ζ̃(t)dt

, (16)
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which is a contradiction with

lim inf
w(bnk ,bmk )→ε+

v

 w(bnk ,bmk )∫
0

ζ̃(t)dt

 > 0.

So, we showed that the sequence {bn} is a Cauchy sequence.
Now let (i) hold. Then, there exists z ∈ X so that bn = ian → iz as n → +∞.

We shall prove that hz = iz. Since bn 6= bm whenever n 6= m, we can suppose that
hz, iz /∈ {bn : n ∈ N∪{0}}. Therefore, by (9) we have

F

 w(bn ,hz)∫
0

ζ̃(t)dt

 < v

 w(bn−1,iz)∫
0

ζ̃(t)dt

+ F

 w(bn ,hz)∫
0

ζ̃(t)dt

 ≤ F

 w(bn−1,iz)∫
0

ζ̃(t)dt

. (17)

Based on the properties of the function F, we get that w(bn, hz) < w(bn−1, iz) → 0 as
n→ +∞. Hence hz = iz and z is unique.

At the end, let (ii) hold. From completeness of (Ω, ω) it follows that there exists v ∈ X
such that han → v, when n → +∞. As i is continuous, ihan → iv when n → +∞. By (9)
and the continuity of i we conclude that h must also be continuous. Therefore, hian → hv
as n→ +∞. As h and i are compatible, we have

w(hv, iv) ≤ w(hv, hian) + w(hian, ihan) + w(ihan, iv)→ 0 + 0 + 0 = 0. (18)

Thus, our result is proved in both cases, and we realize that the mappings h and i
have a unique point of coincidence.

Remark 4. (1) If (i) is satisfied and (h, i) are weakly compatible, using Proposition 1, we conclude
that h and i have a common fixed point. Moreover, the common fixed point is unique.

(2) Assuming that (ii) holds, h and i also have a unique common fixed point using Proposition 1.
We conclude this based on the fact that every compatible pair (h, i) is weakly compatible.

In the following corollary the mapping F : (0,+∞) → (−∞,+∞) is only strictly
increasing one. Therefore our new Theorem 6 generalizes, improves, complements, unifies
and enriches several results from F−contraction type in existing literature.

Corollary 2. Putting in Theorem 6 condition ζ̃(t) ≡ 1 for all t ∈ [0,+∞) we get a Jungck–
Wardowski type result, i.e., Theorem 8 from [21]. Further if ζ̃(t) ≡ 1 for all t ∈ [0,+∞) and
i = IΩ the identity mapping on Ω then we obtain Theorem 2.1 from Wardowski [34]. If ζ̃(t) ≡ 1
for all t ∈ [0,+∞), v(t) = v =constant from (0,+∞), and i = IΩ the identity mapping
on X we have Wardowski’s Theorem 2.1. from [3]. Putting in Theorem 6 i = IX the identity
mapping on Ω we get a Branciari–Wardowski type fixed point result in the sense of [34]. While for
i = IΩ the identity mapping on Ω and v(t) = v =constant from (0,+∞) our Theorem 6 gives a
Branciari–Wardowski type fixed point result in the sense of [3].

The direct consequences of the Theorem 6 are new contraction conditions that comple-
ment results from [18,28].

Corollary 3. Let (Ω, w) be a metric space, h, i : Ω → Ω be a self-mapping and h be an(
vi, ζ̃, F, i

)
− contraction, where Ci > 0, i = 1, 6 such that for all a, b ∈ Ω with w(ha, hb) > 0

and w(ia, ib) > 0 any of the following inequalities hold true
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C1 +

w(ha,hb)∫
0

ζ̃(t)dt ≤
w(ia,ib)∫

0

ζ̃(t)dt,

C2 + exp

 w(ha,hb)∫
0

ζ̃(t)dt

 ≤ exp

 w(ia,ib)∫
0

ζ̃(t)dt

,

C3 −
1

w(ha,hb)∫
0

ζ̃(t)dt

≤ − 1
w(ia,ib)∫

0
ζ̃(t)dt

,

C4 −
1

w(ha,hb)∫
0

ζ̃(t)dt

+

w(ha,hb)∫
0

ζ̃(t)dt ≤ − 1
w(ia,ib)∫

0
ζ̃(t)dt

+

w(ia,ib)∫
0

ζ̃(t)dt,

C5 +
1

1− exp

(
w(ha,hb)∫

0
ζ̃(t)dt

) ≤ 1

1− exp

(
w(ia,ib)∫

0
ζ̃(t)dt

) ,

C6 +
1

exp

(
−

w(ha,hb)∫
0

ζ̃(t)dt

)
− exp

(
w(ha,hb)∫

0
ζ̃(t)dt

) ≤ 1

exp

(
−

w(ia,ib)∫
0

ζ̃(t)dt

)
− exp

(
w(ia,ib)∫

0
ζ̃(t)dt

) ,

C7 + (

w(ha,hb)∫
0

ζ̃(t)dt)k ≤ (

w(ia,ib)∫
0

ζ̃(t)dt)k, k > 0

C8 +

w(ha,hb)∫
0

ζ̃(t)dt · exp(

w(ha,hb)∫
0

ζ̃(t)dt) ≤
w(ia,ib)∫

0

ζ̃(t)dt · exp(

w(ia,ib)∫
0

ζ̃(t)dt),

C9 + exp(

w(ha,hb)∫
0

ζ̃(t)dt) · ln(
w(ha,hb)∫

0

ζ̃(t)dt) ≤ exp(

w(ia,ib)∫
0

ζ̃(t)dt) · ln(
w(ia,ib)∫

0

ζ̃(t)dt).

Suppose that there exists a Picard–Jungck sequence {bn}n∈N∪{0} of (h, i) and assume that at least
one of the following two conditions holds true:

(i) (iΩ, w) is a complete metric space;
(ii) (Ω, w) is complete metric space, i is continuous and (h, i) is compatible pair of self-mappings

on (X, w).

Then, in each of these cases, h and i have a unique point of coincidence.

Proof. First of all, put vi(t) = Ci ∈ (0,+∞), i = 1, 9 for all t ∈ (0,+∞) and F(l) =
l, F(l) = exp(l), F(l) = − 1

l , F(l) = − 1
l + l, F(l) = 1

1−exp(l) , F(l) = 1
exp(−l)−exp(l) , F(l) =

lk, k > 0, F(l) = l · exp(l) and F(l) = exp(l) · ln(l), respectively. Because every of the func-
tions l 7→ F(l) is strictly increasing on (0,+∞) then the result follows by Theorem 6.

Example 2. Let Ω, ω, h, ζ̃ and F be the same as in Example 1. Let i(a) = 2
3 a. Then all conditions

of Corollary 3 are satisfied for C3 ∈ (0, 7
4 ] and obviously 0 is a unique point of coincidence for the

mappings h and i.

3. Conclusions

In this paper, the new term of F−integral contraction is introduced. Fixed point and
common fixed point theorems are established, and as a consequence of the main results
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we obtain Jungck–Wardowski, Branciari–Wardowski and Jungck–Branciari type results.
The results presented in the article enhance and complement some of known results in
literature.

Author Contributions: Investigation, B.C., T.D., R.G., Z.D.M. and S.R.; Methodology, B.C., T.D., R.G.,
Z.D.M. and S.R.; Software, B.C., T.D. and Z.D.M.; Supervision, T.D., R.G., Z.D.M. and S.R. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The authors are thankful to the Deanship of Scientific Research at Prince Sat-
tam bin Abdulaziz University, Al-Kharj, Kingdom of Saudi Arabia, for supporting this research.
The second author has been supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia, project no. 451-03-68/2020-14/200134.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Jungck, G. Commuting maps and fixed points. Am. Math. Mon. 1976, 83, 261–263. [CrossRef]
2. Banach, S. Sur les opérations dans les ensembles abstraits et leur application aux équations intégrales. Fund. Math. 1922, 3,

133–181. [CrossRef]
3. Wardowski, D. Fixed points of a new type of contractive mappings in complete metric spaces. Fixed Point Theory Appl. 2012,

2012, 94. [CrossRef]
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