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Abstract. The principle originality inside the paper is to establish the concept of modified intuitionistic generalized

fuzzy metric space and its fundamental topological properties. Moreover, we give the steps for proving some coupled

coincidence point results for mapping with contractive condition in partial ordered modified intuitionistic generalized

fuzzy metric space. Furthermore, an illustration is proved in the support of our main result.

1. Introduction

Numerous significant generalizations of metric space such as D∗-metric space, partial metric

space, S-metric space, A-metric space have been established by many eminent mathematicians

in [1, 6, 21, 22], respectively. Mustafa and Sims [17] coined the notion of G-metric space and

suggested as important generalizations of metric space.

Zadeh [29] is the first individual who was once credited with the conception of placing the

thinking of fuzzy set for huge applications. George and Veeramani [10] modified the thought of

a FM-space introduced by Kramosil and Michalek [14]. Moreover, Sun and Yang [28] gave the

thinking of G-fuzzy metric space.

The theory of intuitionistic fuzzy set was initiated by Atanassov [3] and Alaca et al. [2] char-

acterized the idea of intuitionistic FM-space. Saadati et al. [20] introduced the MIFM-space, see

also [4, 15].
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Definition 1.1. [20] Let X and Y be fuzzy sets such that X(ϑ, η, τ)+Y(ϑ, η, τ) ≤ 1. The term (M, EX,Y,S)

is called an MIFM-space if M , φ, continuous τ- representableS and EX,Y is a function M×M× (0,∞)→

H
∗ satisfying the following conditions: for all ϑ, η, σ ∈M, τ, s > 0

(i) EX,Y(ϑ, η, τ) >H ∗ 0H ∗ ,
(ii) EX,Y(ϑ, η, τ) = 1H ∗ ⇔ ϑ = η,

(iii) EX,Y(ϑ, η, τ) = EX,Y(η,ϑ, τ),
(iv) EX,Y(ϑ, η, τ+ s) ≥H ∗ S(EX,Y(ϑ, σ, τ), EX,Y(σ, η, s)),
(v) EX,Y(ϑ, η, ·) : (0,∞)→H ∗ is continuous.

Here,

EX,Y(ϑ, η, τ) = (X(ϑ, η, τ), Y(ϑ, η, τ)).

For more important related ideas and detailed concepts, we refer to [7–9,11–13,16,18,19,24,25].

Bhaskar and Lakshmikantham [5] formulated a very elementary and a fruitful concept of coupled

fixed points and monotone property for mappings.

Definition 1.2. [5] Let (M,�) be a partially ordered set and Υ : M ×M → M and Ω : M → M. We
say Υ has the mixed Ω-monotone property if Υ is monotone Ω- non decreasing in its first argument and is
monotone Ω- non increasing in its second argument, that is, for any ϑ, η ∈M

ϑ1,ϑ2 ∈M, Ω(ϑ1) � Ω(ϑ2) =⇒ Υ(ϑ1, η) � Υ(ϑ2, η)

and

η1, η2 ∈M, Ω(η1) � Ω(η2) =⇒ Υ(ϑ, η1) � Υ(ϑ, η2).

Refer to the recent article and the references therein for applications of partial order [23]

2. Main results

2.1. Modified Intuitionistic Generalized Fuzzy Metric Space. Here, the notion of the MIGFM-

space is establish with supportive lemmas.

Definition 2.1. Let X and Y be fuzzy sets defined on M ×M ×M × (0,∞) such that X(ϑ, η, σ, τ) +

Y(ϑ, η, σ, τ) ≤ 1. The triplet (M, EX,Y,S) is an MIGFM-space if M is non empty, continuous τ- rep-
resentable S and EX,Y is a function M ×M ×M × (0,∞) → H ∗ hold the following conditions: for all
ϑ, η, σ,κ ∈M, τ, s > 0,

(1) EX,Y(ϑ, η, σ, τ) >H ∗ 0H ∗ ,
(2) EX,Y(ϑ, η, σ, τ) = 1H ∗ ⇔ ϑ = η = σ,
(3) EX,Y(ϑ, η, σ, τ) = EX,Y(P(ϑ, η, σ), τ), where P is permutation function,
(4) EX,Y(ϑ, η, σ, τ) ≤H ∗ EX,Y(ϑ,ϑ, σ, τ),

(5) EX,Y(ϑ, η, σ, s + τ) ≥H ∗ S
(
EX,Y(ϑ,κ,κ, s), EX,Y(κ, η, σ, τ)

)
,

(6) EX,Y(ϑ, η, σ, ·) : (0,∞)→H ∗ is continuous.
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In this case, EX,Y is said to be MIGF-metric and

EX,Y(ϑ, η, σ, τ) =
(
X(ϑ, η, σ, τ), Y(ϑ, η, σ, τ)

)
.

Lemma 2.1. Let (M, EX,Y,S) be a MIGFM-space. Then for all ϑ, η, σ ∈ M, τ > 0, EX,Y(ϑ, η, σ, τ) is
non-decreasing with respect to τ in (H ∗,≤H ∗).

Proof. As τ > 0 and τ+ s > τ, where s > 0, by letting κ = ϑ in the condition (v) of definition of

MIGFM-space, one can have

EX,Y(ϑ, η, σ, τ+ s) ≥H ∗ S(EX,Y(ϑ,ϑ,ϑ, s), EX,Y(ϑ, η, σ, τ)) = EX,Y(ϑ, η, σ, τ).

This implies that (M, EX,Y,S) is non-decreasing w.r.t τ in (H ∗,≤H ∗). �

Definition 2.2. Let (M, EX,Y,S) be a MIGFM-space. A sequence {ϑa} is said to converges to a point ϑ ∈M
if EX,Y(ϑa,ϑa,ϑ, τ)→ 1H ∗ whenever a→∞ for every τ > 0.

Definition 2.3. A sequence {ϑa} in MIGFM-space (M, EX,Y,S) is called a Cauchy sequence if for 0 < ε < 1,
τ > 0, ∃ r0 ∈ N such that EX,Y(ϑa,ϑs,ϑ, τ) >H ∗ (Rs(ε), ε) for each a, s ≥ r0, here Rs is the standard
negation on ([0, 1],≤)).
We know that S is a continuous τ- representable on lattice H ∗ as for every δ ∈ H/

{
0H ∗ , 1H ∗

}
, there is a

α ∈ H/
{
0H ∗ , 1H ∗

}
such that

S
a−1 {

(R(α),α), (R(α),α), · · · (R(α),α)
}
>H ∗ (R(δ), δ).

Lemma 2.2. Let (M, EX,Y,S) be a MIGFM-space.
Define χα,EX,Y = inf

{
τ > 0, EX,Y(ϑ, η, σ, τ) >H ∗ (R(α),α)

}
for each α ∈ H/

{
0H ∗ , 1H ∗

}
and ϑ, η, σ ∈ M.

Then we have

(1) for any δ ∈ H/
{
0H ∗ , 1H ∗

}
, there exists α ∈ H/

{
0H ∗ , 1H ∗

}
such that

χδ,EX,Y(ϑ1,ϑ2,ϑa) ≤ χα,EX,Y(ϑ1,ϑ1,ϑ2) + χα,EX,Y(ϑ2,ϑ2,ϑ3)

+ · · ·+ χα,EX,Y(ϑa−1,ϑa−1,ϑa)

for any ϑ1,ϑ2, · · · ,ϑa ∈M.

(2) The sequence {ϑa} is convergent in MIGFM-space (M, EX,Y,S) if and only ifχα,EX,Y(ϑa,ϑa,ϑ)→ 0.
Also the sequence {ϑa} is a Cauchy sequence if and only if it is Cauchy with χα,EX,Y .

Proof. For first part, for every δ ∈ H/
{
0H ∗ , 1H ∗

}
, there is a element α ∈ H/

{
0H ∗ , 1H ∗

}
such that

S
a−1 {

(R(α),α), (R(α),α), · · · (R(α),α)
}
>H ∗ (R(δ), δ).
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From definition of MIGFM-space, we have

EX,Y(ϑ1,ϑ1,ϑa,χα,EX,Y(ϑ1,ϑ1,ϑ2) + χα,EX,Y(ϑ2,ϑ2,ϑ3) + · · ·+

χα,EX,Y(ϑa−1,ϑa−1,ϑa) + aε)

≥H ∗ S
a−1

EX,Y(ϑ1,ϑ1,ϑ2,χα,EX,Y(ϑ1,ϑ1,ϑ2) + ε),

EX,Y(ϑ2,ϑ2,ϑ3,χα,EX,Y(ϑ2,ϑ2,ϑ3) + ε),

· · · , EX,Y(ϑa−1,ϑa−1,ϑa,χα,EX,Y(ϑa−1,ϑa−1,ϑa) + ε)


≥H ∗ S

a−1 {
(R(α),α), (R(α),α), · · · (R(α),α)

}
>H ∗ (R(δ), δ),

this gives that

χδ,EX,Y(ϑ1,ϑ1,ϑa) ≤ χα,EX,Y(ϑ1,ϑ1,ϑ2) + χα,EX,Y(ϑ2,ϑ2,ϑ3)

+ · · ·+ χα,EX,Y(ϑa−1,ϑa−1,ϑa) + aε.

Since ε > 0 is arbitrary, we get

χδ,EX,Y(ϑ1,ϑ2,ϑa) ≤ χα,EX,Y(ϑ1,ϑ1,ϑ2) + χα,EX,Y(ϑ2,ϑ2,ϑ3) + · · ·+

χα,EX,Y(ϑa−1,ϑa−1,ϑa).

For second part, we know that EX,Y is continuous and

χα,EX,Y(ϑ,ϑ, η) = inf
{
τ > 0, EX,Y(ϑ,ϑ, η, τ) >H ∗ (R(α),α)

}
.

Hence we have EX,Y(ϑa,ϑa,ϑ,ϑ) >H ∗ (R(α),α). This gives that EX,Y(ϑa,ϑa,ϑ) < ϑ for every

ϑ > 0. �

Lemma 2.3. Let (M, EX,Y,S) be a MIGFM-space. If
EX,Y(ϑa,ϑa,ϑa+1, τ) ≥H ∗ EX,Y(ϑ0,ϑ0,ϑ1,κaτ) for some κ > 1, a ∈ N, then {ϑa} is a Cauchy sequence.

Proof. F or every α ∈ H/
{
0H ∗ , 1H ∗

}
, we have

χα,EX,Y(ϑa,ϑa,ϑa+1, τ) = inf
{
τ > 0, EX,Y(ϑa,ϑa,ϑa+1, τ) >H ∗ (R(α),α)

}
≤ inf

{
τ > 0, EX,Y(ϑ0,ϑ0,ϑ1,κaτ) >H ∗ (R(α),α)

}
= inf

{
τ
κa > 0, EX,Y(ϑ0,ϑ0,ϑ1, τ) >H ∗ (R(α),α)

}
=

1
κa inf

{
τ > 0, EX,Y(ϑ0,ϑ0,ϑ1, τ) >H ∗ (R(α),α)

}
=

1
κaχα,EX,Y(ϑ0,ϑ0,ϑ1, τ).
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By using Lemma 2.2, for any δ ∈ H
{
0H ∗ , 1H ∗

}
, there exists α ∈ H

{
0H ∗ , 1H ∗

}
such that

χδ,EX,Y(ϑa,ϑa,ϑs)

≤ χα,EX,Y(ϑa,ϑa,ϑa+1) + χα,EX,Y(ϑa+1,ϑa+1,ϑa+2) + · · ·+ χα,EX,Y(ϑs−1,ϑs−1,ϑs)

≤
1
κaχα,EX,Y(ϑ0,ϑ0,ϑ1, τ) +

1
κa+1

χα,EX,Y(ϑ0,ϑ0,ϑ1, τ) + · · ·+

1
κs−1

χα,EX,Y(ϑ0,ϑ0,ϑ1, τ)

= χα,EX,Y(ϑ0,ϑ0,ϑ1, τ)
s−1∑
i=a

1
κi → 0.

This implies that sequence {ϑa} is a Cauchy sequence. �

Lemma 2.4. Let (M, EX,Y,S) be a MIGFM-space. Then EX,Y is continuous function on M3
× (0,∞).

Definition 2.4. The mappings Υ : M×M→ M and Ω : M→ M are said to compatible mappings define
on a MIGFM-space (M, EX,Y,S) if

EX,Y(ΩΥ(ϑa, ηa), ΩΥ(ϑa, ηa), Υ(Ωϑa, Ωηa), τ) = 1H ∗ ,

EX,Y(ΩΥ(ηa,ϑa), ΩΥ(ηa,ϑa), Υ(Ωηa, Ωϑa), τ) = 1H ∗ ,

whenever {ϑa} and
{
ηa

}
are sequences in M such that

lim
a→∞

Ω(ϑa) = lim
a→∞

Υ(ϑa, ηa) = ϑ,

lim
a→∞

Ω(ηa) = lim
a→∞

Υ(ηa,ϑa) = η

for all ϑ, η ∈M, τ > 0.

2.2. Coupled Coincident Point Results.

Theorem 2.1. Let Υ : M ×M → M, Ω : M → M be functions on complete MIGFM-space (M, EX,Y,S)

where (M,≤) be a partially ordered set as

(i) Υ(M×M) ⊂ Ω(M),
(ii) Υ has the mixed Ω-monotone property,

(iii) ∀ϑ, η, u and v ∈M, τ > 0 as

EX,Y(Υ(ϑ, η), Υ(ϑ, η), Υ(u, v), τ) ≥H ∗ φ

min


EX,Y(Ωϑ, Ωϑ, Ωu,κτ),

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η),κτ),

EX,Y(Ωu, Ωu, Υ(u, v),κτ)




where κ > 1, φ : H ∗ → H ∗ is continuous and φ(p) >H ∗ p for all p ∈ H ∗/
{
0H ∗ , 1H ∗

}
and also

Ω(ϑ) ≤ Ω(u), Ω(η) ≥ Ω(v) or Ω(ϑ) ≥ Ω(u), Ω(η) ≤ Ω(v),
(iv) Υ, Ω satisfy compatibility property as well as continuity for Ω.

Also, suppose that
(I) continuity for Υ or
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(II) M satisfy conditions as if non-decreasing sequence {ϑa} and
{
ηa

}
as ϑa → ϑ,ηa → η then

ϑa ≤ ϑ, ηa ≥ η ∀a ∈ N.
If ∃ ϑ0, η0 ∈M such that Ω(ϑ0) ≤ Υ(ϑ0, η0) and Ω(η0) ≥ Υ(η0,ϑ0), then Υ and Ω have a coupled
coincidence point in M.

Proof. Let (ϑ0, η0) be a point in M ×M as Ω(ϑ0) ≤ Υ(ϑ0, η0) and Ω(η0) ≥ Υ(η0,ϑ0). By using

condition (i), choose ϑ1, η1 ∈M such that

Υ(ϑ0, η0) = Ω(ϑ1), Υ(η0,ϑ0) = Ω(η1). (2.1)

Construct two sequences {ϑa} and
{
ηa

}
in M such that

Υ(ϑa, ηa) = Ω(ϑa+1), Υ(ηa,ϑa) = Ω(ηa+1). (2.2)

Now, with help of mathematical induction, we shall prove that

Ω(ϑa) ≤ Ω(ϑa+1), Ω(ηa) ≥ Ω(ηa+1). (2.3)

Let a = 0. Since

Ω(ϑ0) ≤ Υ(ϑ0, η0) and Ω(η0) ≥ Υ(η0,ϑ0).

Using (2.1), we have

Ω(ϑ0) ≤ Ω(ϑ1) and Ω(η0) ≥ Ω(η1).

So, (2.3) satisfy for a = 0.

Since (2.3) holds for some fixed s > 0, one can see

Ω(ϑs) ≤ Ω(ϑs+1), Ω(ηs) ≥ Ω(ηs+1).

As Υ has the mixed Ω-monotone property and using (2.2), we have

Ω(ϑa+1) = Υ(ϑa, ηa) ≤ Υ(ϑa+1, ηa), Ω(ηa+1) = Υ(ηa,ϑa) ≥ Υ(ηa+1,ϑa)). (2.4)

Also

Ω(ϑa+2) = Υ(ϑa+1, ηa+1) ≥ Υ(ϑa+1, ηa), Ω(ηa+2) = Υ(ηa+1,ϑa+1) ≤ Υ(ηa+1,ϑa)). (2.5)

From (2.4) and (2.5), we get

Ω(ϑa) ≤ Ω(ϑa+1), Ω(ηa) ≥ Ω(ηa+1). (2.6)

Also, from (iii) and (2.2), we get

EX,Y(Υ(ϑa−1, ηa−1), Υ(ϑa−1, ηa−1), Υ(ϑa, ηa), τ)

≥H ∗ φ

min


EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa,κτ),

EX,Y(Ωϑa−1, Ωϑa−1, Υ(ϑa−1, ηa−1),κτ),

EX,Y(Ωϑa, Ωϑa, Υ(ϑa, ηa),κτ)


 ,
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this implies,

EX,Y(Ωϑa, Ωϑa, Ωϑa+1, τ) ≥H ∗ φ

min

 EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa−1, Ωϑa,κτ),

EX,Y(Ωϑa, Ωϑa, Ωϑa, Ωϑa+1,κτ)


 .

If EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa,κτ) > EX,Y(Ωϑa, Ωϑa, Ωϑa+1,κτ), then by the property φ(τ) >H ∗ τ, we

have

EX,Y(Ωϑa, Ωϑa, Ωϑa+1, τ) ≥H ∗ φ(EX,Y(Ωϑa, Ωϑa, Ωϑa+1,κτ))

>H ∗ EX,Y(Ωϑa, Ωϑa, Ωϑa+1,κτ),

which is a contradiction (see Lemma 2.1).

If EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa,κτ) < EX,Y(Ωϑa, Ωϑa, Ωϑa+1,κτ),

then

EX,Y(Ωϑa, Ωϑa, Ωϑa+1, τ) ≥H ∗ φ(EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa,κτ))

>H ∗ EX,Y(Ωϑa−1, Ωϑa−1, Ωϑa,κτ)

>H ∗ EX,Y(Ωϑa−2, Ωϑa−2, Ωϑa−1,κ2τ)

>H ∗ EX,Y(Ωϑa−2, Ωϑa−2, Ωϑa−1,κ3τ)

...

>H ∗ EX,Y(Ωϑ0, Ωϑ0, Ωϑ1,κaτ).

From Lemma 2.4, we have {Ωϑa} is Cauchy sequence in M.

Taking ϑ = ηa, η = ϑa, u = ηa−1,v = ϑa−1 in (iii), we get

EX,Y(Υ(ηa,ϑa), Υ(ηa,ϑa), Υ(ηa−1,ϑa−1), τ)

≥H ∗ φ

min


EX,Y(Ωηa, Ωηa, Ωηa−1,κτ),

EX,Y(Ωηa, Ωηa, Υ(ηa,ϑa),

EX,Y(Ωηa−1, Ωηa−1, Υ(ηa−1,ϑa−1),κτ)




and

EX,Y(Ωηa, Ωηa, Ωηa+1, τ) ≥H ∗ φ

min

 EX,Y(Ωηa−1, Ωηa−1, Ω(ηa−1),κτ),

EX,Y(Ωηa, Ωηa, Ω(ηa+1),κτ)


 .

If EX,Y(Ωηa−1, Ωηa−1, Ωηa,κτ) > EX,Y(Ωηa, Ωηa, Ωηa+1,κτ), then using the property φ(τ) >H ∗ τ,

we have

EX,Y(Ωηa, Ωηa, Ωηa+1, τ) ≥H ∗ φ(EX,Y(Ωηa, Ωηa, Ωηa+1,κτ))

>H ∗ EX,Y(Ωηa, Ωηa, Ωηa+1,κτ),

which is a contradiction (see Lemma 2.1).

If EX,Y(Ωηa−1, Ωηa−1, Ωηa, τ) < EX,Y(Ωηa, Ωηa, Ωηa+1, τ),
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then

EX,Y(Ωηa, Ωηa, Ωηa+1, τ) ≥H ∗ φ(EX,Y(Ωηa−1, Ωηa−1, Ωηa,κτ))

>H ∗ EX,Y(Ωηa−1, Ωηa−1, Ωηa,κτ)

>H ∗ EX,Y(Qηa−1, Qηa−1, Qηa,κ2τ)

>H ∗ EX,Y(Ωηa−2, Ωηa−2, Ωηa−1,κ3τ)

...

>H ∗ EX,Y(Ωη0, Ωη0, Ωη1,κaτ).

From Lemma 2.4, we have
{
Ωηa

}
is a Cauchy sequence in M.

Since M is complete, there exist ϑ, η ∈M such that

lim
a→∞

Υ(ϑa, ηa) = lim
a→∞

Ω(ϑa) = ϑ,

lim
a→∞

Υ(ηa,ϑa) = lim
a→∞

Ω(ηa) = η. (2.7)

From condition (iv), we have as a→∞

EX,Y(Ω(Υ(ϑa, ηa)), Ω(Υ(ϑa, ηa)), Υ(Ω(ϑa, Ω(ηa))) = 1H ∗ ,

EX,Y(Ω(Υ(ηa,ϑa)), Ω(Υ(ηa,ϑa)), Υ(Ω(ηa, Ω(ϑa))) = 1H ∗ . (2.8)

Using continuity of Υ and Ω in (2.8), we have

EX,Y(Ω(ϑ), Ω(ϑ), Υ(ϑ, η), τ) = 1H ∗ ,

EX,Y(Ω(η), Ω(η), Υ(η,ϑ), τ) = 1H ∗ . (2.9)

This implies Υ(ϑ, η) = Ω(ϑ) and Υ(η,ϑ) = Ω(η).

Thus, established that Υ and Ω have a coupled coincidence point in M.

Let (II) holds, then we have

lim
a→∞

EX,Y(Ω(Υ(ϑa, ηa), Ω(Υ(ϑa, ηa), Υ(Ω(ϑa), Ω(ηa))) = 1H ∗ ,

lim
a→∞

EX,Y(Ω(Υ(ηa,ϑa), Ω(Υ(ηa,ϑa), Υ(Ω(ηa), Ω(ϑa))) = 1H ∗ . (2.10)

Also, we have

lim
a→∞

Ω(Υ(ϑa, ηa)) = lim
a→∞

Ω(Ωϑa) = Ωϑ,

lim
a→∞

Ω(Υ(ηa,ϑa)) = lim
a→∞

Ω(Ωηa) = Ωη. (2.11)

By using definition of MIGFM-space and as a→∞, we get

EX,Y(Ωϑ, Ωη, Υ(ϑ, η), τ) ≥H ∗ S

 EX,Y(Ω(Ωϑa+1), Ω(Ωϑa+1), Υ(ϑ, η),κη),

EX,Y(Ωϑ, Ωϑ, Ω(Ωϑa−1), τ− κτ).


≥H ∗ EX,Y(Ω(Ωϑa+1), Ω(Ωϑa+1), Υ(ϑ, η),κτ).
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Using φ(τ) >H ∗ τ, (3) and (2.8) in (2.10), we get

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η), τ) ≥H ∗ φ

min


EX,Y((Ω(Ωϑa), Ω(Ωϑa), Ωϑ, τ)κτ),

EX,Y(Ω(Ωϑa), Ω(Ωϑa), Υ(Ωϑa, Ωηa),κτ)

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η),κτ)




>H ∗ min


EX,Y((Ω(Ωϑa), Ω(Ωϑa), Ωϑ, τ)κτ),

EX,Y(Ω(Ωϑa), Ω(Ωϑa), Υ(Ωϑa, Ωηa),κτ)

EX,Y(Ωϑ, QTϑ, Υ(ϑ, η),κτ)

 .

By letting a→∞, we have

lim
a→∞

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η), τ) = 1H ∗ ,

lim
a→∞

EX,Y(Ωη, Ωη, Υ(η,ϑ), τ) = 1H ∗ . (2.12)

This implies that Υ(ϑ, η) = Ω(ϑ). Similarly we get Υ(η,ϑ) = Ω(η).

Hence, Υ and Ω have a coupled coincidence point in M. �

The following theorem is proved by letting Ω = I in Theorem 2.1.

Theorem 2.2. Let Υ : M×M → M is a function on complete MIGFM-space (M, EX,Y,S) where (M,≤)

be a partially ordered set as

(1) mixed monotone property for Υ,
(2) ∃κ ∈ (0, 1) as

EX,Y(Υ(ϑ, η), Υ(ϑ, η), Υ(u, v), τ) ≥H ∗ φ

min


EX,Y(ϑ,ϑ, u,κτ),

EX,Y(ϑ,ϑ, Υ(ϑ, η),κτ)

EX,Y(u, u, Υ(u, v),κτ)




for all ϑ, η, u, v ∈M, τ > 0 for which ϑ ≤ u and η ≥ v or ϑ ≥ u and η ≤ v.
Moreover, if ∃ϑ0η0 ∈ M as ϑ0 ≤ Υ(ϑ0η0) and η0 ≥ Υ(η0,ϑ0), then Υ has a coupled fixed point in
M while either one of the conditions (I) or (II) of Theorem 2.1 holds

An illustration is proved here for the support of Theorem 2.1.

Example 2.1. Let (M,≤) be a partially ordered set with M = [0, 1].
Define

S(x, y) = (x1y1, min(x2 + y2, 1)).

for all x = (x1, x2), y = (y1, y2) inH ∗.
Let Υ : M×M→M and Ω : M→M are two mappings defined as

Υ(ϑ, η) =


ϑ4
−η4

4 , i f ϑ ≥ η

0, i f ϑ < η
, Ω(ϑ) = ϑ4.
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This implies Υ satisfies the definition of mixed Ω-monotone property. Let EX,Y is a mapping M×M×M×
[0,∞)→H ∗ defined as

EX,Y(ϑ1,ϑ2,ϑ3, τ) =
(

τ

τ+ G(ϑ1,ϑ2,ϑ3)
,

G(ϑ1,ϑ2,ϑ3)

τ+ G(ϑ1,ϑ2,ϑ3)

)
,

where G(ϑ1,ϑ2,ϑ3) is G-metric space defined as

G(ϑ1,ϑ2,ϑ3) = |ϑ1 − ϑ2|+ |ϑ2 − ϑ3|+ |ϑ3 − ϑ1|

for all ϑ1,ϑ2,ϑ3 ∈M, τ > 0.

Then (M, EX,Y,S) is a complete MIGFM-space.
Assume the sequences {ϑa} and

{
ηa

}
in M as

lim
a→∞

Υ(ϑa, ηa) = lim
a→∞

Ω(ϑa) = 0 = ν,

lim
a→∞

Υ(ηa,ϑa) = lim
a→∞

Ω(ηa) = 0 = ν′.

Define

Υ(ϑa, ηa) =


ϑ4

a−η
4
a

4 , i fϑa ≥ ηa

0, i fϑa < ηa

, Ω(ϑa) = ϑ4
a

and

Υ(ηa,ϑa) =


η4

a−ϑ
4
a

4 , i fηa ≥ ϑa

0, i fηa < ϑa

, Ω(ηa) = η4
a .

This gives that

lim
a→∞

EX,Y(Ω(Υ(ϑa, ηa)), Ω(Υ(ϑa, ηa)), Υ(Ω(ϑa, ηa))) = 1H ∗ ,

lim
a→∞

EX,Y(Ω(Υ(ηa,ϑa)), Ω(Υ(ηa,ϑa)), Υ(Ω(ηa,ϑa))) = 1H ∗ .

Thus Υ : M×M→M and Ω : M→M are compatible mappings in M.
By Theorem 2.1, one can have Ω(ϑ) ≤ Ω(p), Ω(η) ≥ Ω(q).
This implies ϑ4

≤ p4, η4
≥ q4.

If we consider ϑ ≥ η, p ≥ q, then we have

EX,Y(Υ(ϑ, η), Υ(ϑ, η), Υ(p, q), τ) =


2τ

2τ+|(ϑ4−η4)−(p4−q4)|
,

|(ϑ4
−η4)−(p4

−q4)|

2τ+|(ϑ4−η4)−(p4−q4)|


≥H ∗

 2τ

2τ+ |3p4+q
2 |

,
|
3p4+q

2 |

2τ+ |3p4+q
2 |


= EX,Y(Ωp, Ωp, Υ(p, q), 2τ)

≥H ∗ min


EX,Y(Ωϑ, Ωϑ, Ωp, 2τ),

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η), 2τ),

EX,Y(Ωp, Ωp, Υ(p, q), 2τ)

 .
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If ϑ < η, p ≥ q, then we get

EX,Y(Υ(ϑ, η), Υ(ϑ, η), Υ(p, q), τ) =
2τ

2τ+ |(p4 − q4)

≥H ∗

{
2τ

2τ+ |p4 − ϑ4|
,
|p4
− ϑ4
|

2τ+ |p4 − ϑ4|

}
= EX,Y(Ωϑ, Ωϑ, Ωp, 2τ)

≥H ∗ min


EX,Y(Ωϑ, Ωϑ, Ωp, 2τ),

EX,Y(Ωϑ, Ωϑ, Υ(ϑ, η), 2τ),

EX,Y(Ωp, Ωp, Υ(p, q), 2τ)

 .

If we et ϑ < η, p < q, then we get condition (iii) of Theorem 2.1.
Hence, all conditions of Theorem 2.1 are satisfied with κ = 2.
So, (ν, ν′) is the coupled coincidence point of Υ and Ω.
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