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1. Introduction 
The foundations of fuzzy set theory and fuzzy mathematics were laid down by Zadeh [25] 
in 1965 by the introduction of the notion of fuzzy sets. The theory of fuzzy sets has vast 
applications in applied sciences and engineering, such as neural network theory, stability 
theory, mathematical programming, genetics, nervous systems, image processing, control 
theory etc. to name a few. The theory of fixed points is one of the basic tools for handling 
physical formulations. This has led to the development and fuzzification of several 
concepts of analysis and topology. In 1975, Kramosil and Michalek [12] introduced the 
concept of a fuzzy metric space by generalizing the concept of a probabilistic metric space 
to the fuzzy situation. The concept of Kramosil and Michalek of a fuzzy metric space was 
later modified by George and Veeramani [5] in 1994. In 1988, Grabeic [6] followed the 
concept of Kramosil and Michalek and obtained the fuzzy version of Banach’s fixed point 
theorem. Using the notion of weak commuting property, Sessa [18] improved commutative 
conditions in fixed point theorems. Jungck [10] introduced the concept of compatibility in 
metric spaces. The concept of compatibility in fuzzy metric space was proposed by Mishra 
et al. [13]. In 2006, Jungck and Rhodes [11] introduced the concept of weakly compatible 
maps which was a more generalized concept than compatible maps. The concept of 
compatibility in fuzzy metric spaces was brought forward by Singh and Chauhan [19]. 
Popa [15] proved some fixed point theorems for weakly compatible non-continuous 
mappings using implicit relations. Imdad [7] extended his work by using implicit relations 
for coincidence commuting property. Singh and Jain [20] extended the results of Popa [15] 
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for fuzzy metric spaces. In 2007, Jain and Singh [8] used the concept of compatible maps 
of type (�) and proved a fixed point theorem for six self maps in a fuzzy metric space.  

In 2007 itself, Jain et. al [9] using the concept of compatible maps of type (�), 
proved a fixed point theorem in fuzzy metric space. Singh et al. [21, 22] in 2010 and 2011 
proved the fixed point theorems in fuzzy metric space and menger space using the concepts 
of semi-compatibility, weak compatibility and compatibility of  type (�) respectively. The 
notions of sub−compatible maps and sub−sequential continuity, which are weaker than 
occasionally weak compatibility and reciprocal continuity respectively, were introduced by 
Bouhadjera and Godet –Thobie [3] in 2009 and proved a common fixed point theorem. 
Ranjeth Kumar et al. [16] introduced the concepts of sub−compatibility and sub-
−sequential continuity in 2 – metric spaces and proved a common fixed point theorem. 
Singh et al. [24] in 2011 used the concepts of sub−compatibility and sub−sequential 
continuity in fuzzy metric spaces and proved a common fixed point theorem. Ali et al. [1,2] 
in 2015 and 2016 proved  the  fixed point theorems in fuzzy metric space and 
 − metric 
space using the concepts of sub–compatibility and  sub–sequential continuity respectively.  

In this paper, we prove a common fixed point theorem for six self maps in a fuzzy 
metric space using the concepts of sub-compatibility and sub-sequential continuity. The 
established result generalize, extend, unify and fuzzify several existing fixed point results 
in metric space and fuzzy metric space. For the sake of completeness we recall some 
definitions and results in the next section. 
 
2. Preliminaries 
Definition 2.1. A  � − �
�� or more precisely triangular norm ∗ is a binary operation 
defined on  �0, 1� such that for all �, �, �, � ∈ �0,1�, following conditions are satisfied: 

(1)  � ∗ 1 = 1; 
(2)  � ∗ � = � ∗ �; 
(3)  � ∗ � ≤ � ∗ � whenever  � ≤ � and  � ≤ �; 
(4)  � ∗ (� ∗ �) = (� ∗ �) ∗  �. 

Definition 2.2. The  3 − ��� ! (", ℳ,∗) is called a fuzzy metric space if  " is an arbitrary 
non – empty set, ∗ is a continuous � − �
�� and  ℳ is a fuzzy set in  "$  × (0, ∞) 
satisfying the following conditions, for all  ', (, ) ∈ " and  *, � > 0: 

(1)  ℳ (', (, 0) >  0; 
(2)  ℳ (', (, �) = 1 for all � > 0, iff  ' = (; 
(3)  ℳ (', (, �) = ℳ ((, ', �); 
(4)  ℳ (', (, �) ∗  ℳ ((, ), *)  ≤  ℳ (', ), � + *); 
(5)  ℳ (', (, . ) ∶ (0, ∞) → �0, 1� is continuous. 

Example 2.1. Let  (", �) be a metric space. Define � ∗ � = min(�, �), and 

ℳ (', (, �) =  �
� + � (', () 

 induced by the metric  � is often called the standard fuzzy metric. 

Definition 2.3. A sequence  {'4} in a fuzzy metric space (", ℳ,∗) is said to be a Cauchy 
sequence if, for each  6 > 0 and � > 0, there exists  �7  ∈  ℕ such that  
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ℳ ('4, '9, �) > 1 −  6 for all  �, � ≥  �7. 

A sequence  {'4} in a fuzzy metric space (", ℳ,∗) is said to be convergent to  ' ∈ " if 
there exists  �7  ∈  ℕ such that  lim

4 → <
ℳ ('4, ', �) >  1 −  6 for all � > 0 & � ≥  �7. A 

fuzzy metric space (", ℳ,∗) is said to be complete if every Cauchy sequence in " 
converges to a point in ". 
 

Definition 2.4. Two self-mappings � and  > of a fuzzy metric space (", ℳ,∗) are said to 
be weakly commuting if  ℳ (�>), >�), �) ≥  ℳ (�), >), �) for all ) ∈ " and  � > 0. 

Definition 2.5. A pair  (�, >) of self mappings of a fuzzy metric space (", ℳ,∗) is said to 
be reciprocal continuous if there exists a sequence  {'4} in " such that  

lim
4 → <

�> '4 = �' and  lim
4 → <

>� '4 = >' 

whenever   lim
4 → <

� '4 = lim
4 → <

> '4 = ' for some  ' ∈ ". If  � and  > are both continuous 

then they are obviously reciprocally continuous but the converse is not necessarily true. 

 
Definition 2.6. Let  � and  > be mappings from a fuzzy metric space (", ℳ,∗) into itself. 
Then the mappings are said to be compatible if  

lim
4 → <

ℳ(�>'4, >�'4, �) = 1, for all � > 0, 
whenever  {'4} is a sequence in  " such that  

lim
4 → <

�'4 =  lim
4 → <

>'4 = ' ∈ " 

 

Definition 2.7. If � and  > are two self mappings of a fuzzy metric space (", ℳ,∗), then a 
point ' ∈ " is called the coincidence point of � and  > if and only if  �' = >'. 

 

Definition 2.8. Two self mappings � and  > of a fuzzy metric space (", ℳ,∗) are said to 
be weakly compatible or coincidently commuting if they commute at their coincidence 
points, i e, if  �>' = >�' whenever �' = >' for some ' ∈ ". 

Remark 2.1. It can be easily verified that compatible mappings are also weakly compatible 
but the converse is not necessarily true. 

Definition 2.9. Two self mappings � and  > of a fuzzy metric space (", ℳ,∗) are said to 
be occasionally weakly compatible if and only if there exists a point ' ∈ " which is the 
coincidence point of � and  > at which � and  > commute. 

Definition 2.10. A pair  (�, >) of self mappings of a fuzzy metric space (", ℳ,∗) is said 
to be semi-compatible if there exists a sequence  {'4} in " such that 
 lim
4 → <

�> '4 = >' whenever  lim
4 → <

� '4 = lim
4 → <

> '4 = ' for some ' ∈ ". 

 
Definition 2.11. Two self mappings � and  > of a fuzzy metric space (", ℳ,∗) are said to 
be sub compatible if there exists a sequence  {'4} in " such that  



Syed Shahnawaz Ali, Niharika Kumari and Rajesh Kumar 

20 
 

 

 lim
4 → <

� '4 = lim
4 → <

> '4 = ', ' ∈ " and satisfy lim
4 → <

ℳ(�>'4 , >�'4, �) = 1 

 
Remark 2.2. From the above definitions it is obvious that occasionally weakly compatible 
mappings are sub compatible. However, in general, the converse is not true. 
 
Definition 2.12. Two self mappings � and  > of a fuzzy metric space (", ℳ,∗) are said to 
be sub sequentially continuous if and only if there exists a sequence  {'4} in " such that 
 lim
4 → <

� '4 = lim
4 → <

> '4 = ', ' ∈ " and satisfy lim
4 → <

� >'4 = �� and lim
4 → <

>� '4 = >�. 

 
Remark 2.3. If two self mappings � and  > are continuous or reciprocally continuous then 
they are sub sequentially continuous also. However, in general, the converse is not true. 
 

Lemma 2.1. Let  {'4} be a sequence in a fuzzy metric space(", ℳ,∗). If there exists a 
number?, 0 < ? < 1, such that ℳ ('4, '4AB, ?�)  ≥  ℳ ('4CB, '4, �)for all � > 0. Then 
 {'4} is a Cauchy sequence in ". 

Lemma 2.2. If for all ', ( ∈ ", � > 0 and  0 < ? < 1, ℳ (', (, ?�)  ≥  ℳ (', (, �), then 
 ' = (.  

Proof: Suppose that there exists  0 < ? < 1 such that ℳ (', (, ?�)  ≥  ℳ (', (, �) for all 

', ( ∈ " and � > 0. Then ℳ (', (, �)  ≥  ℳ D', (, E
FG, and so  

ℳ (', (, �)  ≥  ℳ D', (, E
FHG for positive integer �.  

Taking limit as � →  ∞,  
ℳ (', (, �)  ≥  1 and hence ' = (. 
 
Ali et al. [1] proved the following result a fixed point theorem in fuzzy metric spaces using 
sub−compatibility and sub−sequential continuity 
 
Theorem 2.1. Let �, >, I ��� J be four self maps of a fuzzy metric space  (", ℳ,∗) with 
continuous � − �
�� defined by  � ∗ � ≥ � for all � ∈ �0, 1�. If the pairs  (�, I) and  (>, J) 
are sub-compatible and sub-sequentially continuous and 

(1)  � and  I have a coincidence point; 
(2)  > and  J have a coincidence point;  
(3) ℳ (�', >(, ?�) ≥  ℳ (I', J(, �) ∗  ℳ (>(, I', �) ∗  ℳ (�', J(, �) ∗   

                    ℳ (I', �', �) ∗  � ℳ (�', >(, �) +  � ℳ (�', J(, �)
� ℳ (>(, J(, �) +  �  

∗  � ℳ (I', >(, �) + � ℳ (I', J(, �)
� ℳ (>(, J(, �) +  �   ∗  ! ℳ (�', J(, �) +  K ℳ (I', �', �)

! ℳ (I', J(, �) +  K  

for all  ', ( ∈ " and  � > 0, where  ? ∈ (0, 1) and  �, �, �, �, !, K ≥ 0 with  � & �,  � & � 
and  ! & K  cannot be simultaneously  0. Then �, >, I and J have a unique common fixed 
point in ". 
We are now extending Ali et al. [1] work as the following result. 
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3. The main results                                                                                   

Theorem 3.1. Let L, M, I , J , � and > be six self maps of a fuzzy metric space  (", ℳ,∗) 
with continuous � − �
�� defined by  � ∗ � ≥ � for all � ∈ �0, 1�. If the pairs  (L, �>) and 
 (M, IJ) are sub-compatible and sub-sequentially continuous and 

(1) L and  �> have a coincidence point; 
(2) M and  IJ have a coincidence point; 
(3) ℳ (L', M(, ?�) ≥  ℳ(�>', IJ(, �) ∗  ℳ(M(, �>', �) ∗  ℳ(L', IJ(, �) ∗

ℳ(�>', L', �)  
∗ � ℳ (L', M(, �) +  � ℳ (L', IJ(, �)

� ℳ (M(, IJ(, �) +  �  

∗  � ℳ (�>', M(, �) + � ℳ (�>', IJ(, �)
� ℳ (M(, IJ(, �) +  �  

∗  ! ℳ (L', IJ(, �) +  K ℳ (�>', L', �)
! ℳ (�>', IJ(, �) +  K

∗ N ℳ(L', M(, �) +  ℎ ℳ(L', IJ(, �)
N ℳ(�>', M(, �) +  ℎ ℳ(�>', IJ(, �) 

∗ ℳ (M(, IJ(, �) ∗ � ℳ(L', IJ(, �) + � ℳ (L', M(, �) + � ℳ(�>', L', �)
� ℳ(�>', IJ(, �)  + � ℳ(�>', M(, �) + �  

∗ ℳ (L', M(, �) ∗ � ℳ (L', M(, �) + ! ℳ(�>', IJ(, �) + K ℳ(L', IJ(, �)
� ℳ (M(, IJ(, �) + ! + K  

for all  ', ( ∈ " and  � > 0, where  ? ∈ (0, 1) and  �, �, �, �, !, K, N, ℎ ≥ 0 with  � & �, 
 � & �, ! & K,  N & ℎ,  �, � & � and �, ! & K cannot be simultaneously 0.  
Then L, M, I , J , � and > have a unique common fixed point in ". 
Proof: Since the pairs (L, �>) and  (M, IJ) are sub−compatible and sub−sequentially 
continuous, there exist two sequences  {'4} and  {(4} in " such that  
lim

4 → <
L '4 = lim

4 → <
�> '4 = ), where ) ∈ " and satisfy 

ℳ (L�>'4, �>L'4, �) =  ℳ (L), �>), �) = 1 
and lim

4 → <
M (4 = lim

4 → <
IJ (4 = )P, where )P  ∈ " and which satisfy 

ℳ (MIJ(4, IJM(4, �) =  ℳ (M)P, IJ)P, �) = 1 
Therefore,  L) = �>) and  M)P = IJ)P, that is, ) is a coincidence point of  L and  �> and 
)P is a coincidence point of  M and  IJ. Now, we prove that ) =  )P. Putting  ' = '4 and 
( = (4 in inequality (3), we get 

ℳ (L'4, M(4, ?�)
≥  ℳ(�>'4, IJ(4, �) ∗  ℳ(M(4, �>'4, �) ∗  ℳ(L'4, IJ(4, �)
∗ ℳ(�>'4, L'4 , �)  

∗  � ℳ (L'4, M(4, �) +  � ℳ (L'4, IJ(4, �)
� ℳ (M(4, IJ(4 , �) +  �  

∗  � ℳ (�>'4, M(4 , �) + � ℳ (�>'4, IJ(4 , �)
� ℳ (M(4, IJ(4 , �) +  �  
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∗  ! ℳ (L'4, IJ(4 , �) +  K ℳ (�>'4 , L'4, �)
! ℳ (�>'4 , IJ(4, �) +  K

∗ N ℳ(L'4, M(4, �) +  ℎ ℳ(L'4, IJ(4 , �)
N ℳ(�>'4, M(4, �) +  ℎ ℳ(�>'4, IJ(4, �)

∗ ℳ (M(4 , IJ(4, �) 

 ∗ Q ℳ(RSH,TUVH,E)AW ℳ (RSH,XVH,E)AY ℳ(Z[SH,RSH,E)
Q ℳ(Z[SH,TUVH,E) AW ℳ(Z[SH,XVH,E)AY  

∗ ℳ (L'4, M(4, �)
∗ � ℳ (L'4, M(4, �) + ! ℳ(�>'4, IJ(4, �) + K ℳ(L'4, IJ(4, �)

� ℳ (M(4 , IJ(4, �) + ! + K  

Taking limit  � →  ∞ in the above, we obtain 
ℳ (), )P , ?�) ≥  ℳ(), )P, �) ∗  ℳ()P, ), �) ∗  ℳ(), )P, �) ∗ ℳ(), ), �)  

∗ � ℳ (), )P, �) +  � ℳ (), )P, �)
� ℳ ()P, )P, �) +  �  ∗  � ℳ (), )P, �) + � ℳ (), )P, �)

� ℳ ()P, )P, �) +  �  

∗ ! ℳ (), )P, �) +  K ℳ (), ), �)
! ℳ (), )P, �) +  K ∗ N ℳ(), )P, �) +  ℎ ℳ(), )P, �)

N ℳ(), )P, �) +  ℎ ℳ(), )P, �) 

∗ ℳ ()P, )P, �) ∗ � ℳ(), )P, �) + � ℳ (), )P, �) + � ℳ(), ), �)
� ℳ(), )P, �)  + � ℳ(), )P, �) + �  

∗ ℳ (), )P, �) ∗ � ℳ (), )P, �) + ! ℳ(), )P, �) + K ℳ(), )P, �)
� ℳ ()P, )P, �) + ! + K  

⟹  ℳ (), )P, ?�)  ≥  ℳ(), )P, �) ∗  ℳ()P, ), �) ∗  ℳ(), )P, �) ∗ 1  

      ∗  ℳ (), )P, �)  ∗  ℳ (), )P, �) ∗  1 ∗  1 ∗  1 ∗  1 ∗ ℳ (), )P, �) ∗ ℳ (), )P, �) 

⟹  ℳ (), )P, ?�) ≥  ℳ (), )P, �) ∗  ℳ ()P, ), �) ∗  ℳ (), )P, �)  
                                             ∗  ℳ (), )P, �)  ∗  ℳ (), )P, �) ∗  ℳ (), )P, �)  ∗  ℳ (), )P, �)   

      ⟹  ℳ (), )P, ?�) ≥  ℳ (), )P, �)  
Therefore, ) =  )P.  
Again, we claim that L) = ). 
 Putting  ' = ) and ( = (4 in inequality (3), we get 

ℳ (L), M(4 , ?�)
≥  ℳ(�>), IJ(4 , �) ∗  ℳ(M(4, �>), �) ∗  ℳ(L), IJ(4, �)
∗ ℳ(�>), L), �)  

∗  � ℳ (L), M(4, �) +  � ℳ (L), IJ(4, �)
� ℳ (M(4, IJ(4 , �) +  �  

∗  � ℳ (�>), M(4 , �) + � ℳ (�>), IJ(4, �)
� ℳ (M(4, IJ(4 , �) +  �  
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∗  ! ℳ (L), IJ(4 , �) +  K ℳ (�>), L), �)
! ℳ (�>), IJ(4, �) +  K

∗ N ℳ(L), M(4, �) +  ℎ ℳ(L), IJ(4, �)
N ℳ(�>), M(4, �) +  ℎ ℳ(�>), IJ(4 , �) 

∗ ℳ (M(4 , IJ(4, �) ∗ � ℳ(L), IJ(4 , �) + � ℳ (L), M(4 , �) + � ℳ(�>), L), �)
� ℳ(�>), IJ(4 , �)  + � ℳ(�>), M(4, �) + �  

∗ ℳ (L), M(4, �) ∗ � ℳ (L), M(4 , �) + ! ℳ(�>), IJ(4 , �) + K ℳ(L), IJ(4 , �)
� ℳ (M(4, IJ(4, �) + ! + K  

Taking limit  � →  ∞ in the above, we obtain 
ℳ (L), )P, ?�) ≥  ℳ(L), )P, �) ∗  ℳ()P, L), �) ∗  ℳ(L), )P, �) ∗ ℳ(L), L), �)  

∗ � ℳ (L), )P, �) +  � ℳ (L), )P, �)
� ℳ ()P, )P, �) +  �  ∗  � ℳ (L), )P, �) + � ℳ (L), )P, �)

� ℳ ()P, )P, �) +  �  

∗  ! ℳ (L), )P, �) +  K ℳ (L), L), �)
! ℳ (L), )P, �) +  K ∗ N ℳ(L), )P, �) +  ℎ ℳ(L), )P, �)

N ℳ(L), )P, �) +  ℎ ℳ(L), )P, �) 

∗ ℳ ()P, )P, �) ∗ � ℳ(L), )P, �) + � ℳ (L), )P, �) + � ℳ(L), L), �)
� ℳ(L), )P, �)  + � ℳ(L), )P, �) + �  

∗ ℳ (L), )P, �) ∗ � ℳ (L), )P, �) + ! ℳ(L), )P, �) + K ℳ(L), )P, �)
� ℳ ()P, )P, �) + ! + K  

⟹  ℳ (L), )P, ?�)
≥  ℳ (L), )P, �) ∗  ℳ ()P, L), �) ∗  ℳ (L), )P, �) ∗ 1 ∗ ℳ (L), )P, �) 

                  ∗ ℳ (L), )P, �) ∗  1 ∗ 1 ∗ 1 ∗ 1 ∗  ℳ (L), )P, �)  ∗  ℳ (L), )P, �)  
⟹  ℳ (L), )P, ?�) ≥  ℳ (L), )P, �) ∗  ℳ ()P, L), �) ∗  ℳ (L), )P, �) ∗  ℳ (L), )P, �) 

                ∗  ℳ (L), )P, �)  ∗  ℳ (L), )P, �)  ∗  ℳ (L), )P, �) 
⟹  ℳ (L), )P, ?�) ≥  ℳ (L), )P, �) 

Therefore, L) = )P = ). Next, we claim that M) = ). Putting  ' = ) & ( = ) in 
inequality (3), we get  ℳ (L), M), ?�) ≥  ℳ(�>), IJ), �) ∗  ℳ(M), �>), �) ∗
 ℳ(L), IJ), �) ∗ ℳ(�>), L), �)  

∗  � ℳ (L), M), �) +  � ℳ (L), IJ), �)
� ℳ (M), IJ), �) +  �  

∗  � ℳ (�>), M), �) + � ℳ (�>), IJ), �)
� ℳ (M), IJ), �) +  �  

∗  ! ℳ (L), IJ), �) +  K ℳ (�>), L), �)
! ℳ (�>), IJ), �) +  K

∗ N ℳ(L), M), �) +  ℎ ℳ(L), IJ), �)
N ℳ(�>), M), �) +  ℎ ℳ(�>), IJ), �) 

∗ ℳ (M), IJ), �) ∗ � ℳ(L), IJ), �) + � ℳ (L), M), �) + � ℳ(�>), L), �)
� ℳ(�>), IJ), �)  + � ℳ(�>), M), �) + �  

∗ ℳ (L), M), �) ∗ � ℳ (L), M), �) + ! ℳ(�>), IJ), �) + K ℳ(L), IJ), �)
� ℳ (M), IJ), �) + ! + K  
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Taking limit  � →  ∞ in the above, we obtain 
 ℳ (), M), ?�) ≥  ℳ(), ), �) ∗  ℳ(M), ), �) ∗  ℳ(), ), �) ∗ ℳ(), ), �)  

∗ � ℳ (), M), �) +  � ℳ (), ), �)
� ℳ (M), ), �) +  �  ∗  � ℳ (), M), �) + � ℳ (), ), �)

� ℳ (M), ), �) +  �  

∗  ! ℳ (), ), �) +  K ℳ (), ), �)
! ℳ (), ), �) +  K ∗ N ℳ(), M), �) +  ℎ ℳ(), ), �)

N ℳ(), M), �) +  ℎ ℳ(), ), �) 

∗ ℳ (M), ), �) ∗ � ℳ(), ), �) + � ℳ (), M), �) + � ℳ(), ), �)
� ℳ(), ), �)  + � ℳ(), M), �) + �  

∗ ℳ (), M), �) ∗ � ℳ (), M), �) + ! ℳ(), ), �) + K ℳ(), ), �)
� ℳ (M), ), �) + ! + K  

⟹  ℳ (), M), ?�) ≥  1 ∗  ℳ(M), ), �) ∗  1 ∗ 1 ∗ 1 ∗ 1 ∗ 1 ∗ 1 
∗ ℳ (M), ), �) ∗ 1 ∗ ℳ (), M), �) ∗ 1 

⟹  ℳ (), M), ?�) ≥   ℳ(M), ), �) ∗ ℳ (M), ), �) ∗ ℳ (), M), �)  
      ⟹  ℳ (), M), ?�) ≥   ℳ(M), ), �) 
Therefore,  ) = M) = IJ). Hence we have  ) = L) = M) = IJ) = �>), that is,  ) is a 
common fixed point of  L, M, I , J , � and >. 
Uniqueness: Let ] be another common fixed point of  L, M, I , J , � and >. Then  

 L] = M] = �>] = IJ] = ] 
Putting  ' = ) and ( = ] in inequality (3), we get 

ℳ (L), M], ?�) ≥  ℳ(�>), IJ], �) ∗  ℳ(M], �>), �) ∗  ℳ(L), IJ], �)
∗ ℳ(�>), L), �)  

∗  � ℳ (L), M], �) +  � ℳ (L), IJ], �)
� ℳ (M], IJ], �) +  �  

∗  � ℳ (�>), M], �) + � ℳ (�>), IJ], �)
� ℳ (M], IJ], �) +  �  

∗  ! ℳ (L), IJ], �) +  K ℳ (�>), L), �)
! ℳ (�>), IJ], �) +  K

∗ N ℳ(L), M], �) +  ℎ ℳ(L), IJ], �)
N ℳ(�>), M], �) +  ℎ ℳ(�>), IJ], �) 

∗ ℳ (M], IJ], �) ∗ � ℳ(L), IJ], �) + � ℳ (L), M], �) + � ℳ(�>), L), �)
� ℳ(�>), IJ], �)  + � ℳ(�>), M], �) + �  

∗ ℳ (L), M], �) ∗ � ℳ (L), M], �) + ! ℳ(�>), IJ], �) + K ℳ(L), IJ], �)
� ℳ (M], IJ], �) + ! + K  

Taking limit  � →  ∞ in the above, we obtain 

ℳ (), ], ?�) ≥  ℳ(), ], �) ∗  ℳ(], ), �) ∗  ℳ(), ], �) ∗ ℳ(), ), �)  
∗  � ℳ (), ], �) +  � ℳ (), ], �)

� ℳ (], ], �) +  �  ∗  � ℳ (), ], �) + � ℳ (), ], �)
� ℳ (], ], �) +  �  

∗  ! ℳ (), ], �) +  K ℳ (), ), �)
! ℳ (), ], �) +  K ∗ N ℳ(), ], �) +  ℎ ℳ(), ], �)

N ℳ(), ], �) +  ℎ ℳ(), ], �) 
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∗ ℳ (], ], �) ∗ � ℳ(), ], �) + � ℳ (), ], �) + � ℳ(), ), �)
� ℳ(), ], �)  + � ℳ(), ], �) + �  

∗ ℳ (), ], �) ∗ � ℳ (), ], �) + ! ℳ(), ], �) + K ℳ(), ], �)
� ℳ (], ], �) + ! + K   

⟹  ℳ (), ], ?�)
≥  ℳ(), ], �) ∗  ℳ(], ), �) ∗  ℳ(), ], �) ∗ 1 ∗  ℳ(), ], �)  
∗  ℳ(), ], �) 
∗  1 ∗ 1 ∗ 1 ∗ 1 ∗ ℳ (), ], �) ∗ ℳ(), ], �) 

⟹  ℳ (), ], ?�) ≥  ℳ (), ], �) ∗  ℳ (], ), �) ∗  ℳ (), ], �)  

   ∗  ℳ (), ], �)   ∗  ℳ (), ], �) ∗ ℳ (), ], �) ∗ ℳ(), ], �)  

⟹  ℳ (), ], ?�) ≥  ℳ (), ], �) 
Therefore,  ) = ]. Hence  ) is a unique common fixed point of  �, >, I and J. 
 
4. Conclusion 
In this paper, we have used the concepts of sub−compatibility and sub−sequential 
continuity to prove a common fixed point theorem for six self-maps in a fuzzy metric space. 
Our results generalize, extend, unify and fuzzify several existing fixed point results in 
metric space and fuzzy metric space. This can be further extended by increasing the number 
of self-maps with a new class of inequality. 
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