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1. Introduction  
The foundations of fuzzy set theory and fuzzy mathematics were laid down by Zadeh [15] 
in 1965 with 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 to handle 
physical formulations. This has led to the development and fuzzification of several 
concepts of analysis and topology. In 1975, Kramosil and Michalek [7] 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 [2] in 1994. In 1988, Grabeic [4] followed the 
concept of Kramosil and Michalek [7] and obtained the fuzzy version of Banach’s fixed 
point theorem. Using the notion of weak commuting property, Sessa [9] improved 
commutative conditions in fixed point theorems. Jungck [5] introduced the concept of 
compatibility in metric spaces. The concept of compatibility in fuzzy metric space was 
proposed by Mishra et al. [8]. In 1996, Jungck [6] introduced the concept of weakly 
compatible maps which was the generalization of the concept of compatible maps. Singh 
and Chauhan [10] and Cho [1] provided fixed point theorems in fuzzy metric space for four 
self-maps using the concept of compatibility where two mappings needed to be continuous. 
In 2017 Govery and Singh [3] proved a common fixed point theorem for six self mappings 
in fuzzy metric space using the concept of compatibility and weak compatibility where one 
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map needs to be continuous. In this paper, we prove a common fixed point theorem for 
seven self-mappings in fuzzy metric space using weak compatibility without continuity. 
Our results extend and generalize several known results of fixed point theory in different 
spaces. 
 
2. Preliminaries 
Definition 2.1. Let � be any set. A fuzzy set � in � is a function with domain in � and 
values in �0,1�.  
 
Definition 2.2. 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 2.3. 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 2.4. A sequence  {#0} in a fuzzy metric space ��, ℳ,∗� is said to be a Cauchy 
sequence if, for each  2 > 0 and 
 > 0, there exists  �3  ∈  ℕ such that  

ℳ �#0, #5, 
� > 1 −  2 for all  �, � ≥  �3. 

A sequence  {#0} in a fuzzy metric space ��, ℳ,∗� is said to be convergent to  # ∈ � if 
there exists  �3  ∈  ℕ such that  lim0 → 8 ℳ �#0, #, 
� >  1 −  2 for all 
 > 0 & � ≥  �3. A 

fuzzy metric space ��, ℳ,∗� is said to be complete if every Cauchy sequence in � 
converges to a point in �. 
 
Lemma 2.1. ℳ �#, $, . � is non-decreasing for all #, $ ∈ �. 
Proof: Suppose  ℳ �#, $, 
� >  : �#, $, &� for some 0 < 
 < &,  
then ℳ �#, $, 
� ∗  ℳ �$, $, & −  
�  ≤  ℳ �#, $, &� <  : �#, $, 
�                          
Since ℳ �$, $, & −  
� = 1, therefore, ℳ �#, $, 
�  ≤  ℳ �#, $, &� <  : �#, $, 
�, which is 
a contradiction. Thus, ℳ �#, $, . � is non-decreasing for all #, $ ∈ �. 
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Lemma 2.2. Let  ��, ℳ,∗� be a fuzzy metric space then ℳ is a continuous function on       � × �0, ∞� throughout this paper ��, ℳ,∗� will denote the fuzzy metric space with the 
following condition lim0→8 ℳ �#, $, 
� = 1 for all #, $ ∈ � and 
 > 0. 
 

Lemma 2.3. 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 =#, $, >
?@, and                                            

so ℳ �#, $, 
�  ≥  ℳ =#, $, >?A@ for positive integer �.  

Taking the limit as � →  ∞  ℳ �#, $, 
�  ≥  1 and hence # = $. 
 

Definition 2.5. Two self mappings � and  B of a fuzzy metric space ��, ℳ,∗� are said to 
be weakly commuting if  ℳ ��B%, B�%, 
� ≥  ℳ ��%, B%, 
� for all % ∈ � and  
 > 0. 

Definition 2.6. Let  � and  B be mappings from a fuzzy metric space ��, ℳ,∗� into itself. 
Then the mappings are said to be compatible if  lim0 → 8 ℳ��B#0, B�#0, 
� = 1, for all                    

 
 > 0, whenever  {#0} is a sequence in  � such that lim0 → 8 �#0 =  lim0 → 8 B#0 = # for some 

# ∈ �. 
 
Definition 2.7. If � and  B are two self-mappings of a fuzzy metric space ��, ℳ,∗�, then a 
point # ∈ � is called the coincidence point of � and  B if and only if  �# = B#. 
 

Definition 2.8. Two self-mappings � and  B of a fuzzy metric space ��, ℳ,∗� are said to 
be weakly compatible or coincidently commuting if they commute at their coincidence 
points, that is if  �B# = B�# whenever �# = B# 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  B 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  B at which � and  B commute. 

Definition 2.10. A pair  ��, B� of self-mappings of a fuzzy metric space ��, ℳ,∗� is said 
to be semi-compatible if there exists a sequence  {#0} in � such that       
   lim0 → ∞�B #0 = B# whenever  lim0 → ∞� #0 = lim0 → ∞B #0 = # for some # ∈ �. 

 
3. The main results 
Theorem 3.1. Let �, B, C, D, E, F and G be seven self-maps of a complete fuzzy metric 
space  ��, ℳ,∗� such that the following conditions are satisfied:  

(1)  F��� ⊂ DEC���, G��� ⊂ �BC���; 
(2)  �B = B�, DE = ED, FB = BF, GE = EG, FC = CF, EC = CE and 

 BC = CB;   
(3)  �F, �BC� and �G, DEC� are weakly compatible; 
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(4)  

ℳ�F#, G$, <
� ≥ �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC#, DEC$, 
�, ℳ�G$, F#, 
�, ℳ��BC#, F#, 
�,ℳ�DEC$, G$, 
�, ℳ�F#, DEC$, 
�,� ℳ�F#, G$, 
� + � ℳ�G$, DEC$, 
�� ℳ�F#, DEC$, 
� +  � ,
� ℳ�F#, G$, 
� +  � ℳ�F#, DEC$, 
�� ℳ�G$, DEC$, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

for all  #, $ ∈ � and  
 > 0, where  < ∈ �0, 1� and  �, �, �, � ≥ 0 with  � & �,  and  � & � 
cannot be simultaneously 0.  
Then �, B, C, D, E, F and G have a unique common fixed point in �. 
Proof: Let #3 be any arbitrary point. As F��� ⊂ DEC���, G��� ⊂ �BC��� so, there 
exists #R  , # ∈ � such that   F#3 = DEC#R = $3 and  G#R = �BC# = $R.  
Inductively we construct the sequences  {$0} and  {#0} in  � such that   $ 0 = F# 0 = DEC# 0SR    
and     $ 0SR = G# 0SR = �BC# 0S  for  � =0, 1, 2, ⋯.
  
Now, we first show that  {$0} is a Cauchy sequence in �.   
Using condition �4� we get  
 ℳ�$ 0SR, $ 0, <
� =  ℳ�$ 0, $ 0SR, <
� = ℳ�F# 0, G# 0SR, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC# 0, DEC# 0SR, 
�, ℳ�G# 0SR, F# 0, 
�, ℳ��BC# 0, F# 0, 
�,ℳ�DEC# 0SR, G# 0SR, 
�, ℳ�F# 0, DEC# 0SR, 
�,� ℳ�F# 0, G# 0SR, 
� + � ℳ�G# 0SR, DEC# 0SR, 
�� ℳ�F# 0, DEC# 0SR, 
� +  � ,
� ℳ�F# 0, G# 0SR, 
� +  � ℳ�F# 0, DEC# 0SR, 
�� ℳ�G# 0SR, DEC# 0SR, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�$ 0, $ 0SR, <
� ≥ �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�$ 0WR, $ 0 , 
�, ℳ�$ 0SR, $ 0, 
�, ℳ�$ 0WR, $ 0, 
�,ℳ�$ 0, $ 0SR, 
�, ℳ�$ 0 , $ 0, 
�,� ℳ�$ 0, $ 0SR, 
� + � ℳ�$ 0SR, $ 0, 
�� ℳ�$ 0 , $ 0, 
� +  � ,
� ℳ�$ 0, $ 0SR, 
� +  � ℳ�$ 0, $ 0 , 
�� ℳ�$ 0SR, $ 0, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�$ 0 , $ 0SR, <
� ≥ min Xℳ�$ 0WR, $ 0, 
�, ℳ�$ 0SR, $ 0, 
�, ℳ�$ 0WR, $ 0, 
�,ℳ�$ 0, $ 0SR, 
�, 1, ℳ�$ 0SR, $ 0, 
�, 1 Y 
 ℳ�$ 0, $ 0SR, <
� ≥  ℳ�$ 0WR, $ 0, 
� 
 
Similarly  ℳ�$ 0SR, $ 0S , <
� ≥  ℳ�$ 0 , $ 0SR, 
� 
Therefore for all � and 
 > 0, we have 
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 ℳ�$0, $0SR, <
� ≥  ℳ�$0, $0WR, 
� ℳ�$0, $0SR, <
� ≥  ℳ=$0, $0WR, 
 <Z @  ≥  ℳ =$0WR, $0W , 
 < Z @  ≥  ⋯         
≥  ℳ=$R, $3, 
 <0Z @ 

on taking � →  ∞, we get 

lim0→8 ℳ�$0SR, $0, 
� = 1, ∀ 
 > 0 

now for any integer � we have 

ℳ\$0, $0S], 
^ ≥  ℳ\$0, $0SR, 
 �Z ^ ∗  ℳ\$0SR, $0S , 
 �Z ^   ∗  ⋯ ∗  ℳ\$0S]WR, $0S], 
 �Z ^ 

Therefore lim0→8 ℳ\$0 , $0S], 
^ ≥ 1 ∗  1 ∗  1 ∗  ⋯ ∗  1 =  1 

Hence  {$0} is a Cauchy sequence in �  which is complete  
 Therefore  $0  → % in �; so its subsequences   F# 0,  DEC# 0SR,  �BC# 0S and  G# 0SR 
also converge to  %.  lim0→8F# 0 = lim 0→8 G# 0SR = lim0→8DEC# 0SR = lim0→8 �BC# 0S = % 

Case �_�  
Since F��� ⊂ DEC��� and lim0→8F# 0 = % 

then there exist � ∈ � such that  DEC� = %                                                                          … �J�  
putting # = # 0 and $ = � in condition �4� 

 ℳ�F# 0, G�, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC# 0, DEC�, 
�, ℳ�G�, F# 0, 
�, ℳ��BC# 0, F# 0, 
�,ℳ�DEC�, G�, 
�, ℳ�F# 0, DEC�, 
�,� ℳ�F# 0, G�, 
� + � ℳ�G�, DEC�, 
�� ℳ�F# 0, DEC�, 
� +  � ,
� ℳ�F# 0, G�, 
� +  � ℳ�F# 0, DEC�, 
�� ℳ�G�, DEC�, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 
 

ℳ�F# 0, G�, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC# 0, %, 
�, ℳ�G�, F# 0, 
�, ℳ��BC# 0, F# 0, 
�,ℳ�%, G�, 
�, ℳ�F# 0, %, 
�,� ℳ�F# 0, G�, 
� + � ℳ�G�, %, 
�� ℳ�F# 0, %, 
� +  � ,
� ℳ�F# 0, G�, 
� +  � ℳ�F# 0, %, 
�� ℳ�G�, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

Let � → ∞ and using the above result we get  



Syed Shahnawaz Ali, Sakshi Verma and Rajesh Kumar 

32 
 

 

ℳ�%, G�, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, %, 
�, ℳ�G�, %, 
�, ℳ�%, %, 
�,ℳ�%, G�, 
�, ℳ�%, %, 
�,� ℳ�%, G�, 
� + � ℳ�G�, %, 
�� ℳ�%, %, 
� +  � ,
� ℳ�%, G�, 
� +  � ℳ�%, %, 
�� ℳ�G�, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫                    

 

ℳ�%, G�, <
� ≥ �J� X1, ℳ�G�, %, 
�, 1, ℳ�%, G�, 
�,1, ℳ�%, G�, 
�, 1 Y 
ℳ�%, G�, <
� ≥  ℳ�G�, %, 
�  
by lemma �2.3� G� = % G� = DE� = %                                                            … �JJ� � is the coincident point of � such that G� = DE� = %   and �G, DEC� is weakly 
compatible mappings GDEC� = DECG�    G� = % → DECG� = DEC%   and DEC� = % → GDEC� = G%    G% = DEC%    
putting # = # 0 and $ = % in condition �4� 

ℳ�F# 0, G%, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC# 0, DEC%, 
�, ℳ�G%, F# 0, 
�, ℳ��BC# 0, F# 0, 
�,ℳ�DEC%, G%, 
�, ℳ�F# 0, DEC%, 
�,� ℳ�F# 0, G%, 
� + � ℳ�G%, DEC%, 
�� ℳ�F# 0, DEC%, 
� +  � ,
� ℳ�F# 0, G%, 
� +  � ℳ�F# 0, DEC%, 
�� ℳ�G%, DEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�F# 0, G%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC# 0, G%, 
�, ℳ�G%, F# 0, 
�, ℳ��BC# 0, F# 0, 
�,ℳ�G%, G%, 
�, ℳ�F# 0, G%, 
�,� ℳ�F# 0, G%, 
� + � ℳ�G%, G%, 
�� ℳ�F# 0, G%, 
� +  � ,
� ℳ�F# 0, G%, 
� +  � ℳ�F# 0, G%, 
�� ℳ�G%, G%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 
Let � → ∞ and using above result we get 

ℳ�%, G%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, G%, 
�, ℳ�G%, %, 
�, ℳ�%, %, 
�,ℳ�G%, G%, 
�, ℳ�%, G%, 
�,� ℳ�%, G%, 
� + � ℳ�G%, G%, 
�� ℳ�%, G%, 
� +  � ,
� ℳ�%, G%, 
� +  � ℳ�%, G%, 
�� ℳ�G%, G%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

ℳ�%, G%, <
� ≥  �J� Xℳ�%, G%, 
�, ℳ�G%, %, 
�, 1,1,ℳ�%, G%, 
�, 1, ℳ�%, G%, 
� Y 
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ℳ�%, G%, <
� ≥  ℳ�%, G%, 
� 
By lemma �2.3� we get G% = %. Therefore G% = DEC% = %                                         … �JJJ� 
Case �a�                                                                                                                                                                                          
Since G��� ⊂ �BC��� and lim0→8G# 0SR = % 

then there exist b ∈ � such that  �BCb = %                                                                       … �Jb�  
putting # = b and $ = # 0SR in condition �4� 

ℳ�Fb, G# 0SR, <
�

≥ �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BCb, DEC# 0SR, 
�, ℳ�G# 0SR, Fb, 
�, ℳ��BCb, Fb, 
�,ℳ�DEC# 0SR, G# 0SR, 
�, ℳ�Fb, DEC# 0SR, 
�,� ℳ�Fb, G# 0SR, 
� + � ℳ�G# 0SR, DEC# 0SR, 
�� ℳ�Fb, DEC# 0SR, 
� +  � ,
� ℳ�Fb, G# 0SR, 
� +  � ℳ�Fb, DEC# 0SR, 
�� ℳ�G# 0SR, DEC# 0SR, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 ℳ�Fb, G# 0SR, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, DEC# 0SR, 
�, ℳ�G# 0SR, Fb, 
�, ℳ�%, Fb, 
�,ℳ�DEC# 0SR, G# 0SR, 
�, ℳ�Fb, DEC# 0SR, 
�,� ℳ�Fb, G# 0SR, 
� + � ℳ�G# 0SR, DEC# 0SR, 
�� ℳ�Fb, DEC# 0SR, 
� +  � ,
� ℳ�Fb, G# 0SR, 
� +  � ℳ�Fb, DEC# 0SR, 
�� ℳ�G# 0SR, DEC# 0SR, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

Let � → ∞ and using above result we get 

ℳ�Fb, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, %, 
�, ℳ�%, Fb, 
�, ℳ�%, Fb, 
�,ℳ�%, %, 
�, ℳ�Fb, %, 
�,� ℳ�Fb, %, 
� + � ℳ�%, %, 
�� ℳ�Fb, %, 
� +  � ,
� ℳ�Fb, %, 
� +  � ℳ�Fb, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�Fb, %, <
� ≥  �J� X1, ℳ�%, Fb, 
�, ℳ�%, Fb, 
�, 1,ℳ�%, Fb, 
�, 1, ℳ�%, Fb, 
�, Y 
 ℳ�Fb, %, <
� ≥ ℳ�Fb, %, 
�  
By lemma �2.3� we get Fb = %. Therefore Fb = �BCb = %                                         … �b� b is the coincident point of � such that Fb = �BCb = %  and �F, �BC� is weakly 
compatible mappings. F�BCb = �BCFb Fb = % → �BCFb = �BC% and �BCb = % → F�BCb = F% F% = �BC% 
Now putting # = %  and $ = # 0SR in condition �4� 



Syed Shahnawaz Ali, Sakshi Verma and Rajesh Kumar 

34 
 

 

ℳ�F%, G# 0SR, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC%, DEC# 0SR, 
�, ℳ�G# 0SR, F%, 
�, ℳ��BC%, F%, 
�,ℳ�DEC# 0SR, G# 0SR, 
�, ℳ�F%, DEC# 0SR, 
�,� ℳ�F%, G# 0SR, 
� + � ℳ�G# 0SR, DEC# 0SR, 
�� ℳ�F%, DEC# 0SR, 
� +  � ,
� ℳ�F%, G# 0SR, 
� +  � ℳ�F%, DEC# 0SR, 
�� ℳ�G# 0SR, DEC# 0SR, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�F%, G# 0SR, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�F%, DEC# 0SR, 
�, ℳ�G# 0SR, F%, 
�, ℳ�F%, F%, 
�,ℳ�DEC# 0SR, G# 0SR, 
�, ℳ�F%, DEC# 0SR, 
�,� ℳ�F%, G# 0SR, 
� + � ℳ�G# 0SR, DEC# 0SR, 
�� ℳ�F%, DEC# 0SR, 
� +  � ,
� ℳ�F%, G# 0SR, 
� +  � ℳ�F%, DEC# 0SR, 
�� ℳ�G# 0SR, DEC# 0SR, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 
Let � → ∞ and using above result we get 

ℳ�F%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�F%, %, 
�, ℳ�%, F%, 
�, ℳ�F%, F%, 
�,ℳ�%, %, 
�, ℳ�F%, %, 
�,� ℳ�F%, %, 
� + � ℳ�%, %, 
�� ℳ�F%, %, 
� +  � ,
� ℳ�F%, %, 
� +  � ℳ�F%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�F%, %, <
� ≥  �J� Xℳ�F%, %, 
�, ℳ�%, F%, 
�, 1,1,ℳ�F%, %, 
�, 1, ℳ�F%, %, 
�, Y 
 ℳ�F%, %, <
� ≥ ℳ�F%, %, 
�  

By lemma �2.3� we get F% = %. Therefore F% = �BCb = %                                        … �bJ� 
again putting # = C%  and $ = % in condition �4� 

ℳ�FC%, G%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BCC%, DEC%, 
�, ℳ�G%, FC%, 
�, ℳ��BCC%, FC%, 
�,ℳ�DEC%, G%, 
�, ℳ�FC%, DEC%, 
�,� ℳ�FC%, G%, 
� + � ℳ�G%, DEC%, 
�� ℳ�FC%, DEC%, 
� +  � ,
� ℳ�FC%, G%, 
� +  � ℳ�FC%, DEC%, 
�� ℳ�G%, DEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�CF%, G%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��CBC%, DEC%, 
�, ℳ�G%, CF%, 
�, ℳ��CBC%, CF%, 
�,ℳ�DEC%, G%, 
�, ℳ�CF%, DEC%, 
�,� ℳ�CF%, G%, 
� + � ℳ�G%, DEC%, 
�� ℳ�CF%, DEC%, 
� +  � ,
� ℳ�CF%, G%, 
� +  � ℳ�CF%, DEC%, 
�� ℳ�G%, DEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from condition �2� 
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ℳ�C%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�C�BC%, %, 
�, ℳ�%, C%, 
�, ℳ�C�BC%, C%, 
�,ℳ�%, %, 
�, ℳ�C%, %, 
�,� ℳ�C%, %, 
� + � ℳ�%, %, 
�� ℳ�C%, %, 
� +  � ,
� ℳ�C%, %, 
� +  � ℳ�C%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 
  from equation �JJJ� & �bJ� and condition �2� 

ℳ�C%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�C%, %, 
�, ℳ�%, C%, 
�, ℳ�C%, C%, 
�,ℳ�%, %, 
�, ℳ�C%, %, 
�,� ℳ�C%, %, 
� + � ℳ�%, %, 
�� ℳ�C%, %, 
� +  � ,
� ℳ�C%, %, 
� +  � ℳ�C%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

ℳ�C%, %, <
� ≥  �J� Xℳ�C%, %, 
�, ℳ�%, C%, 
�, 1,1,ℳ�C%, %, 
�, 1, ℳ�C%, %, 
� Y 
 ℳ�C%, %, <
� ≥  ℳ�C%, %, 
� 

By lemma �2.3� we get C% = %.  
Therefore DEC% = % → DE% = % &  �BC% = % → �B% = %   DE% = �B% = %                                               … �bJJ� 
again putting # = B%  and $ = % in condition �4� 

   ℳ�FB%, G%, <
�      

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BCB%, DEC%, 
�, ℳ�G%, FB%, 
�, ℳ��BCB%, FB%, 
�,ℳ�DEC%, G%, 
�, ℳ�FB%, DEC%, 
�,� ℳ�FB%, G%, 
� + � ℳ�G%, DEC%, 
�� ℳ�FB%, DEC%, 
� +  � ,
� ℳ�FB%, G%, 
� +  � ℳ�FB%, DEC%, 
�� ℳ�G%, DEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

   ℳ�BF%, G%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�B�CB%, DEC%, 
�, ℳ�G%, BF%, 
�, ℳ�B�CB%, BF%, 
�,ℳ�DEC%, G%, 
�, ℳ�BF%, DEC%, 
�,� ℳ�BF%, G%, 
� + � ℳ�G%, DEC%, 
�� ℳ�BF%, DEC%, 
� +  � ,
� ℳ�BF%, G%, 
� +  � ℳ�BF%, DEC%, 
�� ℳ�G%, DEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from condition �2� 
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   ℳ�B%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�B�CB%, %, 
�, ℳ�%, B%, 
�, ℳ�B�CB%, B%, 
�,ℳ�%, %, 
�, ℳ�B%, %, 
�,� ℳ�B%, %, 
� + � ℳ�%, %, 
�� ℳ�B%, %, 
� +  � � ℳ�B%, %, 
� +  � ℳ�B%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪
⎬
⎪⎪⎫

 

 
from equation �JJJ� & �bJ� 

   ℳ�B%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�B�CB%, %, 
�, ℳ�%, B%, 
�, ℳ�B�CB%, B%, 
�,ℳ�%, %, 
�, ℳ�B%, %, 
�,� ℳ�B%, %, 
� + � ℳ�%, %, 
�� ℳ�B%, %, 
� +  � ,
� ℳ�B%, %, 
� +  � ℳ�B%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

   ℳ�B%, %, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�B%, %, 
�, ℳ�%, B%, 
�, ℳ�B%, B%, 
�,ℳ�%, %, 
�, ℳ�B%, %, 
�,� ℳ�B%, %, 
� + � ℳ�%, %, 
�� ℳ�B%, %, 
� +  � ,
� ℳ�B%, %, 
� +  � ℳ�B%, %, 
�� ℳ�%, %, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from equation �bJ� 

   ℳ�B%, %, <
� ≥  �J� Xℳ�B%, %, 
�, ℳ�%, B%, 
�, 1,1,ℳ�B%, %, 
�, 1, ℳ�B%, %, 
� Y 
    ℳ�B%, %, <
� ≥  ℳ�B%, %, 
� 
By lemma �2.3� we get B% = %.  
Therefore �B% = % → �% = %    �% = B% = %                                             … �bJJJ� 
putting # = %  and $ = E% in condition �4� 

  �F%, GE%, <
�

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC%, DECE%, 
�, ℳ�GE%, F%, 
�, ℳ��BC%, F%, 
�,ℳ�DECE%, GE%, 
�, ℳ�F%, DECE%, 
�,� ℳ�F%, GE%, 
� + � ℳ�GE%, DECE%, 
�� ℳ�F%, DECE%, 
� +  � ,
� ℳ�F%, GE%, 
� +  � ℳ�F%, DECE%, 
�� ℳ�GE%, DECE%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫
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�F%, EG%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC%, EDCE%, 
�, ℳ�EG%, F%, 
�, ℳ��BC%, F%, 
�,ℳ�EDCE%, EG%, 
�, ℳ�F%, EDCE%, 
�,� ℳ�F%, EG%, 
� + � ℳ�EG%, EDCE%, 
�� ℳ�F%, EDCE%, 
� +  � ,
� ℳ�F%, EG%, 
� +  � ℳ�F%, EDCE%, 
�� ℳ�EG%, EDCE%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from condition �2� 

 �F%, EG%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC%, EDEC%, 
�, ℳ�EG%, F%, 
�, ℳ��BC%, F%, 
�,ℳ�EDEC%, EG%, 
�, ℳ�F%, EDEC%, 
�,� ℳ�F%, EG%, 
� + � ℳ�EG%, EDEC%, 
�� ℳ�F%, EDEC%, 
� +  � ,
� ℳ�F%, EG%, 
� +  � ℳ�F%, EDEC%, 
�� ℳ�EG%, EDEC%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from condition �2� 

  �%, E%, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, E%, 
�, ℳ�E%, %, 
�, ℳ�%, %, 
�,ℳ�E%, E%, 
�, ℳ�%, E%, 
�,� ℳ�%, E%, 
� + � ℳ�E%, E%, 
�� ℳ�%, E%, 
� +  � ,
� ℳ�%, E%, 
� +  � ℳ�%, E%, 
�� ℳ�E%, E%, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

from equation �JJJ� & �bJ� 

  �%, E%, <
� ≥  �J� Xℳ�%, E%, 
�, ℳ�E%, %, 
�, 1,1,ℳ�%, E%, 
�, 1, ℳ�%, E%, 
� Y 
   �%, E%, <
� ≥  ℳ�%, E%, 
� 
By lemma �2.3� we get E% = %. Therefore DE% = % → D% = %    D% = E% = %                                           … �J#� 
Hence  F% = G% = C% = D% = E% = �% = B% = % 
so we get % is a common fixed point of self mappings F, G, C, D, E, �  and B 

Uniqueness: Let c be another common fixed point of self-mappings F, G, C, D, E, �  and B 
such that  F% = G% = C% = D% = E% = �% = B% = % Fc = Gc = Cc = Dc = Ec = �c = Bc = c 
putting # = % and $ = c in condition �4� 

 ℳ�F%, Gc, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��BC%, DECc, 
�, ℳ�Gc, F%, 
�, ℳ��BC%, F%, 
�,ℳ�DECc, Gc, 
�, ℳ�F%, DECc, 
�,� ℳ�F%, Gc, 
� + � ℳ�Gc, DECc, 
�� ℳ�F%, DECc, 
� +  � ,
� ℳ�F%, Gc, 
� +  � ℳ�F%, DECc, 
�� ℳ�Gc, DECc, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫
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ℳ�%, c, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��B%, DEc, 
�, ℳ�c, %, 
�, ℳ��B%, %, 
�,ℳ�DEc, c, 
�, ℳ�%, DEc, 
�,� ℳ�%, c, 
� + � ℳ�c, DEc, 
�� ℳ�%, DEc, 
� +  � ,
� ℳ�%, c, 
� +  � ℳ�%, DEc, 
�� ℳ�c, DEc, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�%, c, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��%, Dc, 
�, ℳ�c, %, 
�, ℳ��%, %, 
�,ℳ�Dc, c, 
�, ℳ�%, Dc, 
�,� ℳ�%, c, 
� + � ℳ�c, Dc, 
�� ℳ�%, Dc, 
� +  � ,
� ℳ�%, c, 
� +  � ℳ�%, Dc, 
�� ℳ�c, Dc, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�%, c, <
� ≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ�%, c, 
�, ℳ�c, %, 
�, ℳ�%, %, 
�,ℳ�c, c, 
�, ℳ�%, c, 
�,� ℳ�%, c, 
� + � ℳ�c, c, 
�� ℳ�%, c, 
� +  � ,
� ℳ�%, c, 
� +  � ℳ�%, c, 
�� ℳ�c, c, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

 

ℳ�%, c, <
� ≥  �J� Xℳ�%, c, 
�, ℳ�c, %, 
�, 1,1,ℳ�%, c, 
�, 1, ℳ�%, c, 
� Y 
ℳ�%, c, <
� ≥  ℳ�%, c, 
� ⇒ % = c 

Hence % is the unique common fixed point of �, B, C, D , E, F and G. 
If we take C = e� e = the identity mapping on ��, we have 
 
Corollary 3.1. Let �, B, D , E, F and G be six self maps of a complete fuzzy metric space  ��, ℳ,∗� such that the following conditions are satisfied:  

(1)  F��� ⊂ DE���, G��� ⊂ �B���; 
(2)  �B = B�, DE = ED, FB = BF and GE = EG, 
(3) �F, �B� and �G, DE� are weakly compatible; 
(4) ℳ�F#, G$, <
� 

≥  �J�
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��B#, DE$, 
�, ℳ�G$, F#, 
�, ℳ��B#, F#, 
�,ℳ�DE$, G$, 
�, ℳ�F#, DE$, 
�,� ℳ�F#, G$, 
� + � ℳ�G$, DEC$, 
�� ℳ�F#, DEC$, 
� +  � ,
� ℳ�F#, G$, 
� +  � ℳ�F#, DEC$, 
�� ℳ�G$, DEC$, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

for all  #, $ ∈ � and  
 > 0, where  < ∈ �0, 1� and  �, �, �, �, �, f ≥ 0 with  � & �, � & �, � & f and  �, � & �  cannot be simultaneously 0.  



Extension of Weak Compatible Maps in Fuzzy Metric Space 

39 
 

 

Then �, B, D, E, F and G have a unique common fixed point in �. 
If we take B = E = e� e = the identity mapping on ��, we have 
 
Corollary 3.2: Let �, D, F and G be four self-maps of a complete fuzzy metric space  ��, ℳ,∗� such that the following conditions are satisfied:  

(1)  F��� ⊂ D���, G��� ⊂ ����; 
(2)  �F, �� and �G, D� are weakly compatible; 
(3)  

ℳ�F#, G$, <
� ≥ �J� 
⎩⎪⎪
⎨
⎪⎪⎧

ℳ��#, D$, 
�, ℳ�G$, F#, 
�, ℳ��#, F#, 
�,ℳ�D$, G$, 
�, ℳ�F#, D$, 
�,� ℳ�F#, G$, 
� + � ℳ�G$, D$, 
�� ℳ�F#, D$, 
� +  � ,
� ℳ�F#, G$, 
� +  � ℳ�F#, D$, 
�� ℳ�G$, D$, 
� +  � ⎭⎪⎪

⎬
⎪⎪⎫

 

for all  #, $ ∈ � and  
 > 0, where  < ∈ �0, 1� and  �, �, �, �, �, f ≥ 0 with  � & �, � & �, � & f and  �, � & �  cannot be simultaneously 0. Then �, D, F and G have a 
unique common fixed point in �. 
                                                                                   

4. Conclusion 
In the present work,  a common fixed point theorem for seven self-mappings in fuzzy 
metric space using weak compatibility without continuity has been proved. Our result 
extends and generalizes several known results of fixed point theory in different spaces 
which is more gripping and useful for other researchers. 
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