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1. Introduction
In nonlinear analysis the fixed point theory (FPT), play a key role and divided into two categories
such as contraction mappings in complete metric space (CMS) and continuous mappings in
compact and convex normed space. Zadeh [34] was first to introduced the concept of fuzzy set
theory. Kramosil and Michálek [15] set the notion of FMS, which was improved by George and
Veeramani [8]. The Banach [4] contractive FPT extended by Gregori and Sapena [10] to fuzzy
contractive FPT of CMS. Some FPT’s on fuzzy contraction introduced by several researchers,
which are the generalization of the results of Gregori and Sapena. For more generalization in
this field, see [9,11,16–18].
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The concept of Hausdorff FMS introduced by Rodríguez-López and Romaguera [25] in 2004.
Miheţ [19] in 2008 introduced ψ-CMs in non-Archimedean FMS. After that a number of research
papers developed by researchers to prove FPT’s for MV contraction mapping in Hausdorff FMS
(for more results, see [13, 23]). The concept of α-ψ-CM and α-admissible mapping (AM) for
single-valued mapping (SVM) first time initiated by Samet [29] and proved different FP results.
In 2013, Hussain et al. [14] found a FPT for α-AM with respect to η on metric space (MS).
Recently, García et al. [7] gave the idea of α∗-η∗-admissible for set-valued mappings in FMS
and obtained a random FPT for MVM.

For more developments in FMS’s in these regards (see [2, 3, 13, 20, 22, 27]). The motive of
this paper is to initiate a new class of almost (α/η)-ψΓ-CM in IFMS and to prove the FPT for
MVM on the collection of non-empty closed subsets. We also initiated an application of FII and
examples in support of our main result. The following are the terminologies, basic definitions
and properties of FMS.

Definition 1.1 ([34]). Let X be a non-empty. A set Ã defined as Ã = {(χ,µÃ(χ)) : χ ∈ X }, is said
to be FS, where µÃ(χ) is a function with domain X and values in [0,1].
According to [30], ∗ is function from [0,1]2 to [0,1] called a continuous t-norm such that is
m∗ n = mn and m∗1 = m for every m ∈ [0,1] and m∗ n ≤ o∗ p, whenever m ≤ o and n ≤ p
for all m,n, o, p ∈ [0,1]. It also satisfy the commutativity (m∗ n = n∗ m) and associativity
(m∗ (n∗ o))= ((m∗n)∗ o). For examples of continuous t-norm m∗n = mn or m∗n =min(m,n),
and m∗n = mn

max{m,n,λ} for 0<λ< 1.

Definition 1.2 ([8]). Let X be a non-empty set and a set M defined as M : X ×X × (0,∞)→ [0,1]
is a FS. A triplet (X ,M,∗) with a continuous t-norm ‘∗’ is said to be a FMS if for all χ,γ,ζ ∈ X
and t > 0, satisfying the following conditions:

(VM1) M(χ,γ, t)> 0,

(VM2) M(χ,χ, t)= 1, and M(χ,γ, t)= 1 ⇔ χ= γ for some t > 0,

(VM3) M(χ,γ, t)=M(γ,χ, t),

(VM4) M(χ,ζ, t+ s)≥M(χ,γ, t)∗M(γ,ζ, s),

(VM5) M(χ,γ, ·) : (0,∞)→ [0,1] is continuous.

According to [15], M is a FS which satisfies (VM3) and (VM4) while (VM1), (VM2) and (VM5)
defined as M : X × X × (0,+∞) → [0,1] and replaced by (VM1), (VM2) and (VM5), as (VM1)
M(χ,γ,0)= 0, (VM2) M(χ,γ, t)= 1 iff χ= γ, (VM5) M(χ,γ, ·) : [0,∞)→ [0,1] is left continuous.

Remark 1.1 ([15]). It is appropriate to recall that 0<M(χ,γ, t)< 1 for all t > 0, yield χ ̸= γ.

Example 1.1. Let us define continuous t-norm m,n ∈ [0,1] such that m∗n = mn or m∗n =
min(m,n) and Md : X × X × [0,∞]→ [0,1] as Md(χ,γ, t)= t

t+d(χ,γ) , for all χ,γ ∈ X and t > 0, then
fuzzy metric Md induced by the metric d and (X ,Md,∗) is called a FMS where (X ,d) is a metric
space.
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Lemma 1.1 ([15]). Let (X ,M,∗) be a FMS. Then for χ,γ ∈ X and t > 0, M(χ,γ, ·) is non-decreasing
on (0,∞) and lim

t→∞M(χ,γ, t)= 1, for all χ,γ ∈ X .

Definition 1.3 ([8]). Let (X ,M,∗) be a FMS and {χn} be a sequence in X , then

(i) {χn} is said to be convergent at χ ∈ X if for each ε > 0, and t > 0, ∃ n0 ∈ N such that
M(χn,χ, t)> 1−ε, for all n0 ∈N.

(ii) For all ε> 0, and each t > 0, ∃ n0 ∈N for Cauchy sequence {χn} such that M(χn,χm, t)>
1−ε, for all n,m ≥ n0.

(iii) The (X ,M,∗) is complete if {χn} is convergent or Cauchy sequence.

In 2003 the data dependence problem in FP for MV operator was given by Rus and
Sîntămărian [27]. A collection of all non-empty closed sub sets of X denoted by C(X ) or more
precisely CB(X ). For A,B ∈C(X ), let H :C(X )×C(X )→ [0,∞) be defined by

H(A,B)=max
{

sup
b∈B

(
inf
a∈A

d(a,b)
)
,sup

a∈A

(
inf
b∈B

d(a,b)
)}

,

where H is called the Pompieu-Hausdorff functional. Also, d(χ,B) = inf{d(χ,γ) : γ ∈ B)} or
d(A,γ)= inf{d(χ,γ) : χ ∈A)}.

The concept of MV contraction introduced by Nadler [20] and introduced the notion of
Pompieu-Hausdorff metric to ensure the extant of FP for MV contraction maps. Berinde and
Berinde [5] extend it for MV almost contraction.

Definition 1.4 ([5]). A MV mapping T : X →CB(X ) is an almost contraction if there are δ ∈ (0,1)
and L≥ 0, such that for all χ,γ ∈ X , the following inequality hold:

H(Tχ,Tγ)≤ δd(χ,γ)+Ld(γ,Tχ) .

A new class of F-contraction established by Wardowski [33].

Definition 1.5 ([33]). A mapping T : X → X is said to be a SV mapping satisfying

τ+F(d(Tχ,Tγ))≤F(d(χ,γ))

for all χ,γ ∈ X , with Tχ ̸=Tγ, where τ> 0 and F :R+ →R is a function that satisfy the following
conditions:

(F1) F is strictly increasing, that is for χ,γ ∈R+, such that χ< γ⇒F(χ)<F(γ).

(F2) for each {χn}⊆R+, lim
n→∞χn = 0 iff lim

n→∞F(χn)=−∞,

(F3) ∃ 0<P< 1 so that lim
χ→0+χ

PF(χ)= 0.

Recently, Al-Mezel and Ahmed [3] proved a generalized FP results for almost (σ,Fσ)-
contractions with applications to FII. The notion of almost F-contraction in the setting of
Hausdorff metric space for fuzzy mappings defined by Al-Mazrooei and Ahmad [2]. In 2019,
Chauhan et al. [6] proved some FPT’s for SF-contraction in complete FMS and Sezen [31] proved
FPT’s for new type CMs.
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Definition 1.6 ([31]). Let G : [0,1]→R be strictly increasing, continuous mapping and for each
sequence {an}n∈N of positive numbers and lim

n→∞an = 1 if and only if lim
n→∞G(an)=+∞. Let ∆ be

the family of all G functions. A mapping T : X → X is said to be G-contraction if there exists
δ ∈ (0,1), such that

M(Tχ,Tγ, t)< 1⇒G
(
M(Tχ,Tγ, t)

)≤G
(
M(χ,γ, t)

)+δ, for all χ,γ ∈ X and G ∈∆.

Lemma 1.2 ([11]). Let (X ,M,∗) be a FMS. Then the 3-tuple (C(X ),HM,∗) is a IFMS.

Definition 1.7 ([11]). Let (C(X ),HM,∗) be a IFMS. Then for all E,F ∈ C(X ), t > 0, the IFM
HM(E,F, t) : (C(X ))2 × (0,∞)→ [0,1] is a function defined as

HM(E,F, t)= t
t+H(E,F)

=min
{∫

a∈E

(
sup
b∈F

M(a,b, t)
)
, inf
b∈F

(
sup
a∈E

M(a,b, t)
)}

,

where H is the Hausdorff distance metric in the collection C(X ).

Definition 1.8. Let (C(X ),HM,∗) be an IFMS. If there exits 0≤λ≤ 1, the MV contraction of a
mapping E : X →C(X ) is defined by

HM(Eχ,Eγ, t)≥λM(χ,γ, t), for all χ,γ ∈ X , t > 0.

Definition 1.9 ([11]). Let (C(X ),HM,∗) be a IFMS and let ℑ be non-empty subset of C(X ).
A mapping E : ℑ→ C(X ) is said to be almost MV contraction for some L ≥ 0, if there exists
0≤λ≤ 1 such that

HM(Eχ,Eγ, t)≥λM(χ,γ, t)+LM(γ,Eχ, t), for all χ,γ ∈ X , t > 0.

Motivated by the concepts of α-AM in [14, 23, 29] the concept of α∗-η∗-admissible for set
valued mappings as follows:

Definition 1.10 ([7]). Let α,η : X2 × (0,∞) → [0,1) be two functions for non-empty set X .
A mapping and T : X → 2X is said to be α∗-η∗-AM if for all χ,γ ∈ X , we have

α(χ,γ, t)≤ η(χ,γ, t)⇒α∗(Tχ,Tγ, t)≤ η∗(Tχ,Tγ, t), for all χ,γ ∈ X , t > 0,

where

α∗(Tχ,Tγ, t)= sup
χ∈Tx,γ∈Ty

α(χ,γ, t)

and

η∗(Tχ,Tγ, t)= sup
χ∈Tx,γ∈Ty

η(χ,γ, t).

Let ψ :R+ →R where ψ ∈Ψ that satisfy the following conditions:

(ω1) ψ is strictly increasing, that is for χ,γ ∈R+, such that χ< γ⇒ψ(χ)<ψ(γ),

(ω2) for all {χn}⊆R+ lim
n→∞χn = 1⇔ lim

n→∞ψ(χn)=−∞,

(ω3) ∃ 0<P< 1 so that lim
χ→0+χ

Pψ(χ)= 1.
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2. Implicit Functions
Several metric FP results are proved in simpler way by considering the concept of implicit
function contraction type condition. Popa [24] first to take initiative in this direction and solved
FPT’s.

Let Γ be the set of all continuous functions Γ ∈Γ such that Γ(u1,u2,u3,u4,u5) : (R+)5 →R+

be a collection of all continuous function with the following conditions:

(Γ1) Γ(u,u,v,u+v,1), Γ(u,u,v,1,u+v), Γ(u,u,u,u,u) belong in (0,1],

(Γ2) for all (u1,u2,u3,u4,u5) ∈ (R+)5 and ∂> 0, Γ(∂u1,∂u2,∂u3,∂u4,∂u5)≥ ∂Γ(u1,u2,u3,u4,u5),

(Γ3) for all ui,vi ∈ R+, ui ≥ vi , i = 1,2,3,4,5, Γ(u1,u2,u3,u4,u5) ≥ Γ(v1,v2,v3,v4,v5) also
Γ(u1,u2,u3,u4,1)≥Γ(v1,v2,v3,v4,1) and Γ(u1,u2,u3,1,u4)≥Γ(v1,v2,v3,1,v4).

Lemma 2.1 ([11]). If Γ ∈Γ and u,v ∈R+ are such that

v >min{Γ(u,u,v,u+v,1),Γ(u,u,v,1,u+v),Γ(u,v,u,u+v,1),Γ(u,v,u,1,u+v)},

then v > u.

Lemma 2.2 ([11]). Let (C(X ),HM,∗) be a complete IFMS and E,F ∈C(X ) with HM(E,F, t)> 0
for any t > 0. Then, for all m > 1, t > 0 and e ∈ E,, such that ∃ f = f (e) ∈ F implies
M(e, f , t)> mHM(E,F, t).

3. Main Results
Theorem 3.1 ([11]). Let (C(X ),HM,∗) be a complete IFMS and the E : X →C(X ) be an MV-almost
contraction, then E has a FP.

Definition 3.1. Let α,η : X×X×(0,∞)→ [0,1) be two functions for non-empty set X . A mapping
E : X →C(X ) is said to be α∗

η∗ -AM if for all χ,γ ∈ X , t > 0, we have

α(χ,γ, t)
η(χ,γ, t)

≤ 1⇒ α∗(Eχ,Eγ, t)
η∗(Eχ,Eγ, t)

≤ 1,

where

α∗(Eχ,Eγ, t)= sup
χ∈Eχ,γ∈Eγ

α(χ,γ, t)

and

η∗(Eχ,Eγ, t)= inf
χ∈Eχ,γ∈Eγ

η(χ,γ, t) .

Definition 3.2. Let (C(X ),HM,∗) be a IFMS. A MVM E : X → C(X ) is said to be an almost
(α/η )-ψΓ-contraction if there exists α,η : X × X × (0,∞)→ [0,1), ψΓ ∈Γ, Γ ∈Γ, τ> 0 and L≥ 0 so
that

2τ+ψΓ
(
α(χ,γ, t)
η(χ,γ, t)

·HM(Eχ,Eγ, t)
)

≥ψΓ(Γ(M(χ,γ, t),M(χ,Eχ, t),M(γ,Eγ, t),M(χ,Eγ, t),M(γ,Eχ, t)))+LM(γ,Eχ, t) (1)

for all χ,γ ∈ X , t > 0, with HM(Eχ,Eγ, t)> 0.
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Theorem 3.2. Let (C(X ),HM,∗) be a IFMS and E : X →C(X ) be a MV-almost (α/η)-ψΓ-CM such
that the following claim grasps:

(i) E is an α∗
η∗ -AM,

(ii) ∃ χ0 ∈ X , and χ1 ∈ Eχ0 with α(χ0,χ1,t)
η(χ0,χ1,t) ≤ 1,

(iii) for any {χn} in X , so that χn → z and α(χn,χn+1,t)
η(χn,χn+1,t) ≤ 1, for all n ∈N,

⇒ α(χn,z,t)
η(χn,z,t) ≤ 1, for all n ∈N, then ∃ χ∗ ∈ X , such that χ∗ ∈ Eχ∗.

Proof. By hypothesis (ii), there exist χ0 ∈ X , and χ1 ∈ Eχ0 with α(χ0,χ1,t)
η(χ0,χ1,t) ≤ 1. If χ1 ∈ Eχ1, then

χ1 is a FP of E and so the proof end. Now, suppose that χ1 ∉ Eχ1. Then M(χ1,Eχ1, t)< 1 and so
HM(Eχ0,Eχ1, t)< 1. From eq. (1), we have

2τ+ψΓ(M(χ1,Eχ1, t))≥ 2τ+HM(Eχ0,Eχ1, t)+LM(χ1,Eχ0, t)

≥ 2τ+ψΓ
(
α(χ0,χ1, t)
η(χ0,χ1, t)

·HM(Eχ0,Eχ1, t)
)
+LM(χ1,Eχ0, t),

2τ+ψΓ(M(χ1,Eχ1, t))≥ 2τ+HM(Eχ0,Eχ1, t)+LM(χ1,Eχ0, t)

≥ψΓ(Γ(M(χ0,χ1, t),M(χ0,χ1, t),M(χ1,Eχ1, t),M(χ0,Eχ1, t),M(χ1,χ1, t)))

≥ψΓ(Γ(M(χ0,χ1, t),M(χ0,χ1, t),M(χ1,Eχ1, t),M(χ0,χ1, t)+M(χ1,Eχ1, t),M(χ1,χ1, t)))

which implies

M(χ1,Eχ1, t)>Γ(M(χ0,χ1, t),M(χ0,χ1, t),M(χ1,Eχ1, t),M(χ0,χ1, t)+M(χ1,Eχ1, t),1)

so thatM(χ1,Eχ1, t)>M(χ0,χ1, t). Thus by Lemma 2.1, we obtain

2τ+ψΓ(M(χ1,Eχ1, t))

≥ψΓ(Γ(M(χ0,χ1, t),M(χ0,χ1, t),M(χ0,χ1, t),M(χ0,χ1, t)+M(χ0,χ1, t),1))

>ψΓ(Γ(M(χ0,χ1, t),M(χ0,χ1, t),M(χ1,χ0, t),2M(χ0,χ1, t),1))

≥ψΓ
(
M(χ0,χ1, t) ·Γ

(
1,1,1,2,

1
M(χ0,χ1, t)

))
≥ψΓ(M(χ0,χ1, t)).

Thus

2τ+ψΓ(M(χ1,Eχ1, t))≥ψΓ(M(χ0,χ1, t)). (2)

Since ψΓ ∈Γ, so ∃ m < 1, such that

ψΓ(mHM(Eχ0,Eχ1, t))>ψΓ(HM(Eχ0,Eχ1, t))−τ . (3)

Next as

M(χ1,Eχ1, t)≥HM(Eχ0,Eχ1, t)> mHM(Eχ0,Eχ1, t) . (4)

Again by Lemma 2.1, ∃ ω2 ∈Eχ1 (obviously ω2 ̸= χ1), such that

M(χ1,ω2, t)≥M(χ1,Eχ1, t) (5)

Thus from eqs. (3), (4) and (5), we have

ψΓ(M(χ1,ω2, t))≥ψΓ(mHM(Eχ0,Eχ1, t))>ψΓ(HM(Eχ0,Eχ1, t))−τ (6)
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which implies by eq. (2) that

2τ+ψΓ(M(χ1,ω2, t))≥ 2τ+ψΓ(HM(Eχ0,Eχ1, t))−τ≥ψΓ(M(χ0,χ1, t))+τ .

Thus, we have

τ+ψΓ(M(χ1,ω2, t))≥ψΓ(M(χ0,χ1, t)) . (7)

Since

τ+ψΓ(M(χ1,ω2, t))≥ψΓ(M(χ1,ω2, t)) · α(χ1,ω2, t)
η(χ1,ω2, t)

≥ 1

and α
η

-admissibility of E and eq. (1), we have

2τ+ψΓ(M(ω2,Eω2, t))

≥ 2τ+ψΓ(HM(Eχ1,Eω2, t))

≥ 2τ+ψΓ
(
α(χ1,ω2, t)
η(χ1,ω2, t)

·HM(Eχ1,Eω2, t)
)

≥ψΓ(Γ(M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)))

+LM(ω2,Eχ1, t)

≥ψΓ(Γ(M(χ1,ω2, t),M(χ1,ω2, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,ω2, t))),

M(ω2,Eω2, t)>M(χ1,ω2, t).

Thus, we obtain

2τ+ψΓ(M(ω2,Eω2, t))

≥ψΓ(Γ(M(χ1,ω2, t),M(χ1,ω2, t),M(χ1,ω2, t),M(χ1,Eω2, t),M(ω2,ω2, t))),

M(χ1,ω2, t),M(χ1,ω2, t),M(ω2,χ1, t),M(χ1,ω2, t)+M(ω2,Eω2, t),1)

≥ψΓ
(
M(χ1,ω2, t) Γ

(
1,1,1,2,

1
M(χ1,ω2, t)

))
≥ψΓ(M(χ1,ω2, t)).

Thus, we get

2τ+ψΓ(M(ω2,Eω2, t))≥ψΓ(M(χ1,ω2, t)). (8)

Since ψΓ ∈Γ, so ∃ m < 1, such that

ψΓ(mHM(Eχ1,Eω2, t))>ψΓ(HM(Eχ1,Eω2, t))−τ . (9)

Next, as

M(ω2,Eω2, t)≥HM(Eχ1,Eω2, t)> mHM(Eχ1,Eω2, t) . (10)

According to Lemma 2.2, ∃ χ3 ∈Eω2 as χ3 ̸=ω2, such that

M(ω2,χ3, t)≥M(ω2,Eω2, t) . (11)

Thus, by eqs. (9), (10) and (11), we have

ψΓ(M(ω2,χ3, t))≥ψΓ(M(ω2,Eω2, t))

≥ψΓ(HM(Eχ1,Eω2, t))

≥ψΓ(mHM(Eχ1,Eω2, t))
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>ψΓ(HM(Eχ1,Eω2, t))−τ (12)

which implies by eq. (12) that

2τ+ψΓ(M(ω2,χ3, t))≥ 2τ+ψΓ(HM(Eχ1,Eω2, t))−τ
≥ψΓ(M(χ1,ω2, t))+τ .

Thus, we have

ψΓ(M(ω2,χ3, t))≥ψΓ(M(χ1,ω2, t))−τ . (13)

Thus, as in eq. (13), we have {xn} in X so that χn+1 ∈ Eχn and α(χn,χn+1)
η(χn,χn+1) ≤ 1, for all n ∈ N.

Furthermore, for all n ∈N
ψΓ(M(χn,χn+1, t))≥ψΓ(M(χn−1,χn, t))−τ . (14)

Therefore, by eq. (14), we have

ψΓ(M(χn,χn+1, t))≥ψΓ(M(χn−1,χn, t))−τ
≥ψΓ(M(χn−2,χn−1, t))−2τ

...

≥ψΓ(M(χ0,χ1, t))−nτ . (15)

Letting n →∞, we have

lim
n→∞ψΓ(M(χn,χn+1, t))=−∞,

which jointly with (ω2) gives

lim
n→∞M(χn,χn+1, t)= 1.

Thus, from (ω3), ∃ P ∈ (0,1) so that

lim
n→∞[M(χn,χn+1, t)]P ·ψΓ(M(χn,χn+1, t))= 1. (16)

From eqs. (15) and (16), we obtain

[M(χn,χn+1, t)]P ·ψΓ(M(χn,χn+1, t))− [M(χn,χn+1, t)]P ·ψΓ(M(χ0,χ1, t))

≥ [M(χn,χn+1, t)]P · [ψΓ(M(χ0,χ1, t))+nτ]− [M(χn,χn+1, t)]P ·ψΓ(M(χ0,χ1, t))

≥ nτ[M(χn,χn+1, t)]P

≥ 1 .

For n →∞, implies

lim
n→∞n[M(χn,χn+1, t)]p = 1 . (17)

So that

lim
n→∞n

1
p [M(χn,χn+1, t)]= 1

⇒
∞∑

n=1
M(χn,χn+1, t)

converges i.e. a Cauchy sequence {χn}. As (C(X ),HM,∗) is complete, so that ∃ χ∗ ∈ X , such that
lim

n→∞χn = χ∗.
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For χ∗ ∈ Eχ∗ as fixed point, from (iii), we have α(χn,χ∗,t)
η(χn,χ∗,t) ≤ 1, for all n ∈N. Assume on the

contrary that χn ∉ Eχ∗, then ∃ n0 ∈ N and {χnk } of {χn} so that M(χnk+1 ,Eχ∗, t) > 0, for all
nk ≥ n0. Now, using (1) with χ= χnk+1 and χ= χ∗, we have

2τ+ψΓ(M(χnk+1 ,Eχ∗, t))

≥ 2τ+ψΓ(MH(Eχnk ,Eχ∗, t))

≥ 2τ+ψΓ
(
α(χnk ,χ∗, t)
η(χnk ,χ∗, t)

MH

(
Eχnk ,Eχ∗, t

))
≥ψΓ(Γ(M(χnk ,χ∗, t),M(χnk ,Eχnk , t),M(χ∗,Eχ∗, t),M(χnk ,Eχ∗, t)+M(Eχnk ,χ∗, t))).

By (ω1), we get

M(χnk+1 ,Eχ∗, t)>ψΓ(Γ(M(χnk ,χ∗, t),M(χnk ,χnk+1 , t),M(χ∗,Eχ∗, t),M(χnk ,Eχ∗, t),M(χ∗,χnk+1 , t)))

M(χ∗,Eχ∗, t)≥Γ(1,1,M(χ∗,Eχ∗, t),M(χ∗,Eχ∗, t),1)

by Lemma 2.1, that is 1>M(χ∗,Eχ∗, t)> 1, a contradiction.
Hence

M(χ∗,Eχ∗, t)= 1⇒ χ∗ ∈ Eχ∗ .

Theorem 3.3. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a MV-almost (α/η)-ψΓ-
contractive mapping if their exists α,η : X × X × (0,∞)→ [0,1), ψΓ ∈Γ, Γ ∈ S, τ> 0 and L≥ 0 so
that

2τ+ψΓ
(
α(χ,γ, t)
η(χ,γ, t)

·HM(Eχ,Eγ, t)
)

≥ (ψΓ(Γ(M(χ,γ, t),M(χ,Eχ, t),M(γ,Ey, t),M(χ,Eγ, t),M(γ,Eχ, t)))+LM(γ,Eχ, t))k

for all χ,γ ∈ X , t > 0, k ∈ (0,1) with HM(Eχ,Eγ, t)> 0 and the following assertions holds:
(i) E is an α∗

η∗ -AM,

(ii) ∃ χ0 ∈ X , and χ1 ∈ Eχ0 with
α(χ0,χ1, t)
η(χ0,χ1, t)

≤ 1,

(iii) for any {χn} in X , so that χn →Z and
α(χn,χn+1, t)
η(χn,χn+1, t)

≤ 1, for all n ∈N

⇒ α(χn,Z, t)
η(χn,Z, t)

≤ 1, for all n ∈N, then ∃ χ∗ ∈ X , such that χ∗ ∈ Eχ∗.

Proof. From eq. (1) and for all χ,γ ∈ X , t > 0, k ∈ (0,1) with HM(Eχ,Eγ, t)> 0

2τ+ψΓ
(
α(χ,γ, t)
η(χ,γ, t)

·HM(Eχ,Eγ, t)
)

≥ (ψΓ(Γ(M(χ,γ, t),M(χ,Eχ, t),M(γ,Eγ, t),M(χ,Eγ, t),M(γ,Eχ, t)))+LM(γ,Eχ, t))k

since α(χ,γ,t)
η(χ,γ,t) ≤ 1, ψΓ ∈Γ, L= 0 and if k = 0, so that

2τ+HM(Eχ,Eγ, t)>ψΓ(Γ(M(χ,γ, t),M(χ,Eχ, t),M(γ,Eγ, t),M(χ,Eγ, t),M(γ,Eχ, t)))

τ+HM(Eχ,Eγ, t)≥M(χ,γ, t)⇒ χ ∈Eχ by Γ(t1, t2, t3, t4, t5)= t1 in Theorem 3.2.
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4. Consequences
Corollary 4.1. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0, such that

2τ+ψΓ
(
α(χ,γ, t)
η(χ,γ, t)

·HM(Eχ,Eγ, t)
)
≥ (ψΓ(M(χ,γ, t)))k

for all χ,γ ∈ X , t > 0, k ∈ (0,1) and α(χ,γ,t)
η(χ,γ,t) ≤ 1 with HM(Eχ,Eγ, t) < 1. Then χ∗ ∈ X , such that

χ∗ = Eχ∗.

Proof. Considering Γ ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1 given L= 0 and Γ(t1, t2, t3, t4, t5)= t1 in Theorem 3.2.

Corollary 4.2. Let (C(X ),HM,∗) be a IFMS and E1,E2 : X →C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose there exists ψΓ ∈Γ, τ> 0 such that

2τ+ψΓ(HM(E1χ,E2γ, t))

≥ψΓ
(
min

{
M(χ,γ, t),

M(χ,E1χ, t)+M(γ,E2γ, t)
2

,
M(χ,E2γ, t)+M(γ,E1χ, t)

2

})
,

for all χ,γ ∈ X , t > 0 with HM(E1χ,E2γ, t)) > 0. Then there exists χ∗ ∈ X , such that χ∗ ∈
(E1 ∩E2)χ∗.

Proof. Considering Γ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤1 given L=0 and Γ(t1, t2, t3, t4, t5)=min

{
t1, t2+t3

2 , t4+t5
2

}
in

Theorem 3.2.

Corollary 4.3. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0 such that

2τ+ψΓ(HM(Eχ,Eγ, t))≥ψΓ(M(χ,γ, t)), for all χ,γ ∈ X , t > 0

with HM(Eχ,Eγ, t)< 1. Then according the result of Banach-type (α/η)-ψΓ-contraction in IFMS,
∃ χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤1 given L=0 and Γ(u1,u2,u3,u4,u5)=u1 in Theorem 3.2.

Corollary 4.4. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0, such that

2τ+ψΓ(HM(χ,Eγ, t))≥ψΓ(M(χ,Eχ, t)+M(γ,γt)), for all χ,γ ∈ X , t > 0

with HM(Eχ,Eγ, t)< 1. Then according the result of Kannan-type (α/η)-ψΓ-contraction in IFMS,
∃ χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ ∈ Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1 given L = 0 and Γ(u1,u2,u3,u4,u5) = u2 + u3 in

Theorem 3.2.

Corollary 4.5. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0, such that

2τ+ψΓ(HM(Eχ,Eγ, t))≥ψΓ(M(χ,Eγ, t)+M(γ,Eχt)),

for all χ,γ ∈ X , t > 0 with HM(Eχ,Eγ, t) < 1. Then according the result of Chatterjea-type
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(α/η)-ψΓ-contraction in IFMS, ∃ χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1, L= 0 and Γ(u1,u2,u3,u4,u5)= u4+u5 in Theorem 3.2.

Corollary 4.6. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-
CMs. Suppose ∃ ψΓ ∈ Γ, τ > 0 and non negative real numbers Ω1,Ω2,Ω3,Ω4 and Ω5 with
Ω1 +Ω2 +Ω3 +Ω4 +Ω5 ≤ 1, such that

2τ+ψΓ(HM(Eχ,Eγ, t))

≥ψΓ(Ω1M(χ,γ, t)+Ω2M(χ,Eχ, t)+Ω3M(γ,Eγ, t)+Ω4M(χ,Eγ, t)+Ω5M(γ,Eχ, t)),

for all χ,γ ∈ X , t > 0 with HM(Eχ,Eγ, t) < 1. Then according the result of Hardy-Roger-type
(α/η)-ψΓ-contraction in IFMS, ∃ χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1, L= 0 and Γ(u1,u2,u3,u4,u5)=ω1u1+ω2u2+ω3u3+ω4u4+

ω5u5 in Theorem 3.2.

Corollary 4.7. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0, such that

2τ+ψΓ(HM(Eχ,Eγ, t))≥ψΓ
(
min

{
M(χ,γ, t),M(χ,Eχ, t),M(γ,Eγ, t),

M(χ,Eγ, t)+M(γ,Eχ, t)
2

})
,

for all χ,γ ∈ X , t > 0 with HM(Eχ,Eγ, t) < 1. Then according the result of Cirić-type (α/η)-ψΓ-
contraction in IFMS, ∃χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1 given L= 0 and Γ(u1,u2,u3,u4,u5)=min

{
u1,u2,u3, u4+u5

2

}
in Theorem 3.2.

Corollary 4.8. Let (C(X ),HM,∗) be a IFMS and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs.
Suppose ∃ ψΓ ∈Γ, τ> 0, such that

2τ+ψΓ(HM(Eχ,Eγ, t))≥ψΓ(min{M(χ,γ, t),M(χ,Eχ, t),M(γ,Eγ, t),M(χ,Eγ, t),M(γ,Eχ, t)}),

for all χ,γ ∈ X , t > 0 with HM(Eχ,Eγ, t) < 1. Then according the result of Cirić-type (α/η)-ψΓ-
contraction in IFMS, ∃ χ∗ ∈ X , such that χ∗ = Eχ∗.

Proof. Considering Γ ∈Γ, α(χ,γ,t)
η(χ,γ,t) ≤ 1 given L= 0 and Γ(u1,u2,u3,u4,u5)=min{u1,u2,u3,u4,u5}

in Theorem 3.2.

Example 4.1. Let X =N∪ {0} be endowed with the usual fuzzy metric M(χ,γ, t)= t
t+|χ−γ| , for all

χ,γ ∈ X , t > 0. Define α,η : X × X → [0,∞) by

α(χ,γ, t)
η(χ,γ, t)

=


1, if χ,γ ∈ {0,1},
1
2 , if χ,γ> 1,
0, if otherwise.

Let (C(X ),HM,∗) be a IFMS. A mapping and E : X → C(X ) be a AM-almost (α/η)-ψΓ-CMs
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defined by

Eχ=
{

{0,1}, if χ= 0,1,
{χ−1,χ}, if χ> 1.

If ∃ 0 ≤ λ ≤ 1 and some L ≥ 0, such that HM(Eχ,Eγ, t) ≥ λ ·HM(χ,γ, t)+L ·HM(γ,Eχ, t), for
all χ,γ ∈ X , t > 0. Then E has a FP. Again let ψΓ : R+ → R defined by ψΓ(t) : t+ log t, for all
t ∈ R+τ= 1/2, ψΓ : (R+)5 →R+ and Γ(u1,u2,u3,u4,u5)= u1 then

HM(Eχ,Eγ, t)
Γ(u1,u2,u3,u4,u5)

eHM(Eχ,Eγ,t)−Γ(u1,u2,u3,u4,u5) ≥ e−τ, for all χ,γ ∈ X , t > 0

with α(χ,γ,t)
η(χ,γ,t)HM(Eχ,Eγ, t)< 1. Here if χ,γ ∈ {0,1}, t > 0, then (1) is applicable for L= 0. Also, if

χ,γ> 1, with χ ̸= γ, t > 0, then e−1/2 > 1
2 e−

1
2 ( t

t+|χ−γ| ).
Again if χ or γ ∈ {0,1} and χ or γ with χ ̸= γ then α(χ,γ,t)

η(χ,γ,t)HM(Eχ,Eγ, t)= 1. Thus the contractive
condition is satisfied trivially so E is an almost (α/η)-ψΓ-contraction.

For χ0 = 1, we have χ1 = 1 ∈ Eχ0 such that α(χ0,χ1,t)
η(χ0,χ1,t) < 1. Also, E is strict α

η
-admissible and for

{χn}⊆ X = 1 so that χn → χ as n →∞ and α(χn,χn+1,t)
η(χn,χn+1,t) < 1, for all n ∈N, therefore by Theorem 3.3,

E has a FP in X .
Let us consider the sequence {χn}∞n=1 where χn = 1− 1

n , for all n ∈N, and X = {χn : n ∈N}.
We also define ψΓ : R+ → R by ψΓ = (1 − exp(1 − χn)−a), a > 0. Let Eχn = 1 − 1

n−1 , then
lim

n→∞χn = lim
n→∞(1− 1

n )= 1, and lim
n→∞ψΓ(χn)= lim

n→∞(1−exp(1−χn)−a)= lim
n→∞(1−exp(1−1+ 1

n )−a)=
1−exp(0)−a =−∞.
Now, we have m > n and χ= χm, γ= χn

HM(Eχm,Eχn, t)= t
t+|Eχm,Eχn|

= t
t+ ∣∣1− 1

m−1 −1+ 1
n−1

∣∣
= t

t+ ∣∣ 1
n−1 − 1

m−1

∣∣
> t

t+ ∣∣ 1
m − 1

n

∣∣ + t
t+ ∣∣ 1

n − 1
m−1

∣∣
>λHM(χm,χn, t)+LHM(χn,Eχm, t),

L≥ 0 and for existence of 0≤λ≤ 1. Since α(χm,χn,t)
η(χm,χn,t) ≤ 1. So that

α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)>λ ·HM(χm,χn, t)+L ·HM(χn,Eχm, t)

for some L≥ 0 and for existence of 0≤λ≤ 1. Since ψΓ :R+ →R is strictly increasing and for all
continuous function Γ(u1,u2,u3,u4,u5) : (R+)5 →R+, we have

ψΓ

(
α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)
)
>ψΓ(λHM(χm,χn, t)+LHM(χn,Eχm, t))

which implies for some τ> 0,

2τ+ψΓ
(
α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)
)
≥λ ·ψΓ(HM(χm,χn, t))+L ·ψΓ(HM(χn,Eχm, t)).
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5. Applications
Different kind of applications in differential and integral equations is wide applications of FP
for multivalued mappings. As an application in support our theorem, we take Fedholm integral
equation.

Let F : [0,1]× [0,1]×R→F(R) be a MV operator, where F(R) denotes a family of non-empty
compact and convex subset of L. Consider the integral equation

χ(ℓ)= f (ℓ)+
∫ 1

0
ζ(ℓ, s)F(ℓ, s,χ(s))ds , (18)

where ℓ ∈ [0,1] and f ∈ [0,1]→R a continuous function. Let X =C[0,1] be the class of all real
valued continuous functions. Let (C[0,1],HM◦ ,∗) be a IFMS where HM◦ : X × X ×R+ → [0,1]
defined by

HM◦(χ,γ, t)=
(

min
s∈[0,1]

{
t

t+ ∣∣χ(s)−γ(s)
∣∣
})

= t
t+|χ(s)−γ(s)| , (19)

for all χ,γ ∈C[0,1], t > 0. Let the following conditions hold:

(p1) F(ℓ, s,χ(s)) is upper semi continuous [0,1]2 for the operator F : [0,1]× [0,1]×R→F(R), for
all χ ∈C[0,1],

(p2) there exists some continuous function ζ : [0,1]× [0,1]→ [0,+∞), such that

|F(ℓ, s,∀ χ(s))−F(ℓ, s,γ(s))| ≥ ζ(ℓ, s)
{

min
s∈[0,1]

{ t
t+|χ(s)−γ(s)| ,

t
t+|χ(s)−F(t, s,χ(s))| ,

t
t+|γ(s)−F(t, s,γ(s))| ,

t
t+|χ(s)−F(t, s,γ(s))| ,

t
t+|γ(s)−F(t, s,χ(s))|

}}
,

for all ℓ, s ∈ [0,1], χ,γ ∈C[0,1], t > 0,

(p3) there exists a τ> 0, such that inf
s∈[0,1]

∫ 1
0 ζ(ℓ, s)ds ≥ e−2τ.

Theorem 5.1. With the grasps (p1), (p2) and (p3), the equation

χ(ℓ)= f (ℓ)+
∫ 1

0
ζ(ℓ, s)F(ℓ, s,χ(s))ds

has a solution in L[0,1].

Proof. Let E : X →C[0,1] be the MVM in a IFMS (C[0,1],HM◦ ,∗), such that

Eχ=
{
γ ∈C[0,1] : γ(ℓ)= f (ℓ)+

∫ 1

0
F(ℓ, s,χ(s))ds, ℓ ∈ [0,1]

}
.

Let χ ∈C[0,1]. For the MV operator f (ℓ, s,χ(s)) ∈F(ℓ, s,χ(s)) for all ℓ, s ∈ [0,1]. This follows that

f (ℓ)+
∫ 1

0
f (ℓ, s,χ(s))ds ∈ Eχ

thus, Eχ ̸=φ For τ> 0,ψΓ ∈Γ and α(χ1,ω2,t)
η(χ1,ω2,t) = 1, i.e.

2τ+ψΓ(HM(Eχ1,Eω2, t))

≥ψΓ(min{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)}),
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for all χ1,ω2 ∈ X , t > 0. Then from eq. (18) E on C[0,1] implies Eχ ∈C[0,1].
Let γ1 ∈Eχ1 be arbitrary such that

γ1(ℓ)= f (ℓ)+
∫ 1

0
F(ℓ, s,χ1(s))ds ,

for all ℓ ∈ [0,1] holds. It implies that, for all ℓ, s ∈ [0,1], ∃ f (ℓ, s,χ1(s)) ∈F(ℓ, s,χ1(s)), such that

γ1(ℓ)= f (ℓ)+
∫ 1

0
f (ℓ, s,χ1(s))ds ,

for all ℓ ∈ [0,1]. For all χ1,ω2 ∈ X , t > 0, it follows from (p2) that

HM(|( f (ℓ, s,χ1(s))− f (ℓ, s,ω2(s)), t)|)
≥ ζ(ℓ, s)

{
min

s∈[0,1]

{ t
t+|χ1(s)−ω2(s)| ,

t
t+|χ1(s)−F(t, s,χ1(s))| ,

t
t+|ω2(s)−F(t, s,ω2(s))| ,

t
t+|χ1(s)−F(t, s,ω2(s))| ,

t
t+|ω2(s)−F(t, s,χ1(s))|

}}
.

This implies that ∃ Z(ℓ, s) ∈F(ℓ, s,ω2(s)), such that for all ℓ, s ∈ [0,1].

| f (ℓ, s,χ1(s))−Z(ℓ, s)| ≥ ζ(ℓ, s)
{

min
s∈[0,1]

{ t
t+|χ1(s)−ω2(s)| ,

t
t+|χ1(s)−F(t, s,χ1(s))| ,

t
t+|ω2(s)−F(t, s,ω2(s))| ,

t
t+|χ1(s)−F(t, s,ω2(s))| ,

t
t+|ω2(s)−F(t, s,χ1(s))|

}}
Now, with MVM, E defined by

E(ℓ, s)=F(ℓ, s,ω2(s))∩
{

m ∈R :
∣∣ f (ℓ, s,χ1(s))−m

∣∣≥ ζ(ℓ, s) ·
(

t
t+ ∣∣χ1(s)−ω2(s)

∣∣
)}

.

Hence, by (p1), F is upper semi continuous, it implies that ∃ f (ℓ, s,ω2(s)) : [0,1]× [0,1]→R such
that f (ℓ, s,ω2(s)) ∈ E(ℓ, s) for ℓ, s ∈ [0,1]. Then

γ2(ℓ)= f (ℓ)+
∫ 1

0
f (ℓ, s,ω2(s))ds

satisfies that

γ2(ℓ) ∈ f (ℓ)+
∫ 1

0
F(ℓ, s,ω2(s))ds,ℓ ∈ [0,1] .

That is γ2 ∈Eω2 and

|γ1(ℓ)−γ2(ℓ)| ≥
∫ 1

0
| f (ℓ, s,χ1(s))− f (ℓ, s,ω2(s))|ds

≥
∫ 1

0
ζ(ℓ, s)|χ1(s)−ω2(s)|ds

≥ min
ℓ∈[0,1]

∫ 1

0
ζ(ℓ, s)

{
min

s∈[0,1]

{ t
t+|χ1(s)−ω2(s)| ,

t
t+|χ1(s)−F(t, s,χ1(s))| ,

t
t+|ω2(s)−F(t, s,ω2(s))| ,

t
t+|χ1(s)−F(t, s,ω2(s))| ,

t
t+|ω2(s)−F(t, s,χ1(s))|

}}
ds
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≥ e−2τmin{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)} ,

for all ℓ, s ∈ [0,1]. Hence, we have

HM(γ1,γ2, t)

≥ e−2τmin{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)}.

Changing the task of χ1 and ω2, we get

HM(Eχ1,Eω2, t)

≥ e−2τmin{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)}.

Taking natural log on both sides, we have

2τ+ log{HM(Eχ1,Eω2, t)}

≥ log(min{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)}).

Taking ψΓ ∈Γ defined by ψΓ(t)= log(t) for t > 0, we have

2τ+ψΓ{HM(Eχ1,Eω2, t)}

≥ψΓ(min{M(χ1,ω2, t),M(χ1,Eχ1, t),M(ω2,Eω2, t),M(χ1,Eω2, t),M(ω2,Eχ1, t)}).

According Theorem 5.1 and the function Γ∈S given by Γ(u1,u2,u3,u4,u5)=min{u1,u2,u3,u4,u5},
the given integral inclusion in eq. (18) has a solution.

Theorem 5.2. Let (C(X ),HM,∗) be a IFMS and E1,E2 : X → C(X ) be a MVM if there exists
ψΓ ∈Γ, Γ ∈ S so that

ψΓ(HM(E1χ,E2γ, t))≥ (ψΓ(Γ(M(χ,γ, t),M(χ,E1χ, t),M(γ,E2γ, t),M(χ,E2γ, t),M(γ,E1χ, t))))k

for all χ,γ ∈ X , t > 0 and k ∈ (0,1). Then E1 and E2 have CFP.

Proof. Here we define α : X → (0,1] and F1,F2 : X → (X ) by

F1(χ)(ℓ)=
{
α(χ), if ℓ ∈ E1χ,
0, if ℓ ∉ E1χ

and

F2(χ)(ℓ)=
{
α(χ), if ℓ ∈ E2χ,
0, if ℓ ∉ E2χ.

Then

(F1(χ))α(χ) = {ℓ ∈ F1(χ)(ℓ)≥α(χ)}= E1χ

and

(F2(χ))α(χ) = {ℓ ∈ F2(χ)(ℓ)≥α(χ)}= E2χ .

Also, from Theorem 5.2, x∗ is a FP i.e. χ∗ ∈ E1χ and χ∗ ∈ E2χ, which implies that χ∗ ∈ E1χ∩E2χ,
so that χ∗ is a CFP in E1 and E2.
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Example 5.1. Let X =N be endowed with the usual fuzzy metric M(χ,γ, t) = t
t+|χ−γ| , for all

χ,γ ∈ X , t > 0. Define α,η : X × X → [0,∞) by

α(χ,γ, t)
η(χ,γ, t)

=


1, if χ,γ ∈ {0,1},
1
2 , if χ,γ> 1,
0, if otherwise.

Let us consider the sequence {χn}∞n=1 where χn = 1− 1
n , for all n ∈N, and X = {χn : n ∈N}.

We also define ψΓ : R+ → R by ψΓ = (1 − exp(1 − χn)−a), a > 0. Let Eχn = 1 − 1
n−1 , then

lim
n→∞χn = lim

n→∞(1− 1
n )= 1, and lim

n→∞ψΓ(χn)= lim
n→∞(1−exp(1−χn)−a)= lim

n→∞(1−exp(1−1+ 1
n )−a)=

1−exp(0)−a =−∞.
Now, we have m > n and χ= χm, γ= χn

HM(Eχm,Eχn, t)= t
t+|Eχm,Eχn|

= t
t+ ∣∣1− 1

m−1 −1+ 1
n−1

∣∣
= t

t+ ∣∣ 1
n−1 − 1

m−1

∣∣ > t
t+ ∣∣ 1

m − 1
n

∣∣ + t
t+ ∣∣ 1

n − 1
m−1

∣∣
>λHM(χm,χn, t)+LHM(χn,Eχm, t)

L≥ 0 and for existence of 0≤λ≤ 1. Since α(χm,χn,t)
η(χm,χn,t) ≤ 1. So that

α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)>λ ·HM(χm,χn, t)+L ·HM(χn,Eχm, t)

for some L≥ 0 and for existence of 0≤λ≤ 1. Since ψΓ :R+ →R is strictly increasing and for all
continuous function Γ(u1,u2,u3,u4,u5) : (R+)5 →R+, we have

ψΓ

(
α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)
)
>ψΓ(λHM(χm,χn, t)+LHM(χn,Eχm, t))

which implies for some τ> 0,

2τ+ψΓ
(
α(χm,χn, t)
η(χm,χn, t)

HM(Eχm,Eχn, t)
)
≥λ ·ψΓ(HM(χm,χn, t))+L ·ψΓ(HM(χn,Eχm, t)).

6. Conclusions
We define a new class of almost (α/η)-ψΓ-CMs for IFMS and prove the FPT’s in that context.
Our results in IFMS are extension of some well known results of contraction. We also support
our result with the help of an example and an application of Fredholm integral equation, which
is significantly contributed in FPT and will set new association among the young researchers
those who are working on the contraction of fuzzy mappings.
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