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ABSTRACT 
The objective of this paper is to obtain some common fixed point theorems for occasionally weakly compatible 
mappings in intuitionistic fuzzy metric space satisfying generalized contractive condition of integral type. 

 
Keywords: Occasionally weakly compatible mappings, common fixed point theorem, intuitionistic fuzzy metric space. 
 
2000 Mathematics Subject Classification: 47H10; 54H25. 
 
 
1. INTRODUCTION 
 
The study of fixed point theorems, involving four single-valued maps, began with the assumption that all of the maps 
are commuted. Sessa [15] weakened the condition of commutativity to that of pairwise weakly commuting. Jungck 
generalized the notion of weak commutativity to that of pairwise compatible [3] and then pairwise weakly compatible 
maps [4]. Jungck and Rhoades [6] introduced the concept of occasionally weakly compatible maps.  
 
The concept of fuzzy set was developed extensively by many authors and used in various fields. Several authors have 
defined fuzzy metric space ([7] etc.) with various methods to use this concept in analysis. Recently, Park et. al. [8] 
defined the upgraded intuitionistic fuzzy metric space and Park et. al. ([9],[10],[12],[13]) studied several theories in this 
space. Also, Park and Kim [11] proved common fixed point theorem for self maps in intuitionistic fuzzy metric space.  
This paper presents some common fixed point theorems for more general commutative condition i.e. occasionally 
weakly compatible mappings in intuitionistic fuzzy metric space of integral type. 
 
2. PRELIMINARY NOTES 
 
Definition: 2.1 [14] 
A binary operation ∗∶ [0,1]× [0,1]→ [0,1] is a continuous t − norm if ∗  is satisfying conditions: 
(i) ∗   is commutative and associative; 
(ii) ∗  is continuous; 
(iii) 𝑎𝑎 ∗ 1 = 𝑎𝑎 for all 𝑎𝑎∈  [0,1]; 
(iv) 𝑎𝑎 ∗ 𝑏𝑏≤ 𝑐𝑐 ∗ 𝑑𝑑 whenever ca ≤ and db ≤ and 𝑎𝑎, 𝑏𝑏, 𝑐𝑐,𝑑𝑑∈[0,1]. 
 
Definition: 2.2 [14] 
A binary operation  ⟡: [0,1]× [0,1]→ [0,1] is a continuous t − conorm if ⟡   is satisfying conditions: 
(i) ⟡   is commutative and associative; 
(ii) ⟡  is continuous; 
(iii) 𝑎𝑎 ⟡  0 = 𝑎𝑎 for all 𝑎𝑎∈  [0,1]; 
(iv) 𝑎𝑎 ⟡ 𝑏𝑏 ≥ 𝑐𝑐 ⟡ 𝑑𝑑 whenever ca ≤ and db ≤ and 𝑎𝑎, 𝑏𝑏, 𝑐𝑐,𝑑𝑑∈[0,1]. 
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Definitions: 2.3 [8] A 5-tuple (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) is said to be an intuitionistic fuzzy metric space if X is an arbitrary set, * is 
a continuous t-norm, ⟡ is a continuous t-conorm and M, N are fuzzy set on  𝑋𝑋2 × (0,∞) satisfying the following 
conditions, for all 𝑥𝑥,𝑦𝑦, 𝑧𝑧 ∈  𝑋𝑋, 𝑠𝑠, 𝑡𝑡 > 0, 
 (i)      𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑡𝑡) > 0 ; 
 (ii)     𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑡𝑡) = 1  if and only if  𝑥𝑥 = 𝑦𝑦; 
 (iii)    𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑡𝑡) = 𝑀𝑀(𝑦𝑦, 𝑥𝑥, 𝑡𝑡) ; 
 (iv)    𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑡𝑡) ∗ 𝑀𝑀(𝑦𝑦, 𝑧𝑧, 𝑠𝑠) ≤ 𝑀𝑀(𝑥𝑥, 𝑧𝑧, 𝑡𝑡 + 𝑠𝑠); 
 (v)     𝑀𝑀(𝑥𝑥,𝑦𝑦,∙): (0,∞) → (0,1] is continuous; 
 (vi)    𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑡𝑡) > 0; 
 (vii)   𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑡𝑡) = 0 if and only if 𝑥𝑥 = 𝑦𝑦; 
 (viii)  𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑡𝑡) = 𝑁𝑁(𝑦𝑦, 𝑥𝑥, 𝑡𝑡); 
 (ix)    𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑡𝑡) ⟡ 𝑁𝑁(𝑦𝑦, 𝑧𝑧, 𝑠𝑠) ≥ 𝑁𝑁(𝑥𝑥, 𝑧𝑧, 𝑡𝑡 + 𝑠𝑠); 
 (x)     𝑁𝑁(𝑥𝑥,𝑦𝑦,∙): (0,∞) ⟶ (0,1] is continuous. 
 
Note that (𝑀𝑀,𝑁𝑁) is called an intuitionistic fuzzy metric on X. The functions 𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑡𝑡) and 𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑡𝑡) denote the degree 
of nearness and the degree of non nearness between 𝑥𝑥 and 𝑦𝑦 with respect to 𝑡𝑡, respectively.  
 
Lemma: 2.4 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space. If there exists 𝑞𝑞 ∈ (0,1) such that 
𝑀𝑀(𝑥𝑥,𝑦𝑦, 𝑞𝑞𝑞𝑞)≥  𝑀𝑀(𝑥𝑥 ,𝑦𝑦, 𝑡𝑡) and 𝑁𝑁(𝑥𝑥,𝑦𝑦, 𝑞𝑞𝑞𝑞) ≤ 𝑁𝑁(𝑥𝑥 ,𝑦𝑦, 𝑡𝑡) for all 𝑥𝑥,𝑦𝑦 ∈  𝑋𝑋  and 𝑡𝑡 > 0, then 𝑥𝑥 =  𝑦𝑦. 
 
Definition: 2.5 [1] Let 𝑋𝑋 be a set, 𝑓𝑓,𝑔𝑔 self maps of  𝑋𝑋. A point 𝑥𝑥 in 𝑋𝑋 is called a coincidence point of 𝑓𝑓 and 𝑔𝑔 iff   
𝑓𝑓𝑓𝑓 =  𝑔𝑔𝑔𝑔. We shall call 𝑤𝑤 =  𝑓𝑓𝑓𝑓 =  𝑔𝑔𝑔𝑔   a point of coincidence of  𝑓𝑓 and 𝑔𝑔. 
 
Definition: 2.6 [5] A pair of maps 𝑆𝑆 and 𝑇𝑇 is called weakly compatible pair if they commute at coincidence points.   
 
Definition: 2.7[1] Two self maps 𝑓𝑓 and 𝑔𝑔 of a set 𝑋𝑋 are occasionally weakly compatible (owc) iff there is a point 𝑥𝑥 in 
𝑋𝑋 which is a coincidence point of 𝑓𝑓 and 𝑔𝑔 at which 𝑓𝑓 and 𝑔𝑔 commute. 
 
Al-Thagafi and Naseer Shahzad [2] shown that occasionally weakly is weakly compatible but converse is not true. 
 
Definition: 2.8 [2] Let 𝑅𝑅 be the usual metric space. Define 𝑆𝑆,𝑇𝑇: 𝑅𝑅→𝑅𝑅 by 𝑆𝑆𝑆𝑆 =  2𝑥𝑥 and 𝑇𝑇𝑇𝑇 =  𝑥𝑥2 for all 𝑥𝑥 ∈ 𝑅𝑅. Then 
𝑆𝑆𝑆𝑆 =  𝑇𝑇𝑇𝑇  for 𝑥𝑥 =  0,2  but 𝑆𝑆𝑆𝑆0 = 𝑇𝑇𝑇𝑇0, and 𝑆𝑆𝑆𝑆2 ≠ 𝑇𝑇𝑇𝑇2. Hence  𝑆𝑆 &  𝑇𝑇 are occasionally weakly compatible self 
maps but not weakly compatible. 
 
Lemma: 2.9 [4] Let 𝑋𝑋 be a set, 𝑓𝑓,𝑔𝑔 owc self maps of 𝑋𝑋. If 𝑓𝑓 and 𝑔𝑔 have a unique point of coincidence,                     
𝑤𝑤 =  𝑓𝑓𝑓𝑓 =  𝑔𝑔𝑔𝑔, then 𝑤𝑤 is the unique common fixed point of 𝑓𝑓 and 𝑔𝑔. 
 
3. MAIN RESULTS 
 
In this section, we establish several common fixed point theorems for self maps on intuitionistic fuzzy metric space. 
Define 𝜑𝜑:𝑅𝑅+ ⟶ 𝑅𝑅 is a Lebesgue-integrable mapping which is summable, nonnegative satisfies ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝜀𝜀

0  for 
each  𝜀𝜀 > 0. 
 
Theorem: 3.1 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋 and 
let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 
 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥   ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼1   𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼2   𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼3   𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                (1) 
and 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤   ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼4   𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼5   𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼6   𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                      (2) 
 
for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋, where 𝛼𝛼1,𝛼𝛼2,𝛼𝛼3,𝛼𝛼4,𝛼𝛼5,𝛼𝛼6  are such that (𝛼𝛼1 + 𝛼𝛼2 + 𝛼𝛼3) > 1 and (𝛼𝛼4 + 𝛼𝛼5 + 𝛼𝛼6) < 0. Then there 
exist a unique point 𝑤𝑤∈𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈ 𝑋𝑋  such that 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . 
Moreover𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
 
Proof:  Let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc, so there are points 𝑥𝑥,𝑦𝑦 ∈𝑋𝑋 such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 and 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. We claim 
that 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵. If not, by inequality (1) and (2)  
 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝛼𝛼1   𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼2   𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼3   𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0

𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
    

 



Priyanka Nigam* and S. S. Pagey / Common Fixed Point Theorems for Occasionally Weakly Compatible Mappings in 
Intuitionistic Fuzzy Metric Space / IJMA- 5(3), March-2014. 

© 2014, IJMA. All Rights Reserved                                                                                                                                                                      191   

 

                                      = � 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑
𝛼𝛼1   𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡) + 𝛼𝛼2   𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡) + 𝛼𝛼3   𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)

0
 

 

                                      = � 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑
(𝛼𝛼1+𝛼𝛼2+𝛼𝛼3)𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)

0
 

 
and 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝛼𝛼4   𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼5   𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼6   𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0

𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 

                              =  ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝛼𝛼4   𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡) + 𝛼𝛼5   𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡) + 𝛼𝛼6   𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)
0  

 

                                     =  � 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑
(𝛼𝛼4+𝛼𝛼5+𝛼𝛼6)𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)

0
 

 
a contradiction, since (𝛼𝛼1 + 𝛼𝛼2 + 𝛼𝛼3) > 1 and (𝛼𝛼4 + 𝛼𝛼5 + 𝛼𝛼6) < 0. And by Lemma 2. 4 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵, i.e. 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =
 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. Suppose that there is an another point 𝑧𝑧 such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 then by (1) and (2) we have 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =
 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇, so 𝐴𝐴𝐴𝐴 =  𝐴𝐴𝐴𝐴 and 𝑤𝑤 =  𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 is the unique point of coincidence of 𝐴𝐴 and 𝑆𝑆. By Lemma 2.9 𝑤𝑤 is the 
only fixed point of 𝐴𝐴 and 𝑆𝑆 i.e. 𝑤𝑤 = 𝐴𝐴𝐴𝐴 = 𝑆𝑆𝑆𝑆. Similarly there is a unique point 𝑧𝑧∈𝑋𝑋 such that 𝑧𝑧 =  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. 

 
 Assume that  𝑤𝑤 ≠  𝑧𝑧 . We have 
 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 = � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0

𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑞𝑞𝑞𝑞 )

0
 

                              
                              ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼1   𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼2   𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼3   𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0    
                                               
                              = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼1   𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡) + 𝛼𝛼2   𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡) + 𝛼𝛼3   𝑀𝑀(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)

0    
 
                              = ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑(𝛼𝛼1+𝛼𝛼2+𝛼𝛼3)𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
 
and 
 ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑞𝑞𝑞𝑞 )

0  
 
                              
                               ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼4   𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼5   𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) + 𝛼𝛼6   𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0        
                                                     
                               = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝛼𝛼4   𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡) + 𝛼𝛼5   𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡) + 𝛼𝛼6   𝑁𝑁(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)

0    
 
                               = ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑(𝛼𝛼4+𝛼𝛼5+𝛼𝛼6)𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
 
a contradiction, since (𝛼𝛼1 + 𝛼𝛼2 + 𝛼𝛼3) > 1 and (𝛼𝛼4 + 𝛼𝛼5 + 𝛼𝛼6) < 0. And by Lemma 2.9 𝑧𝑧 =  𝑤𝑤 is the unique common 
fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. The uniqueness of the fixed point holds from (1) and (2). 
 
Theorem: 3.2 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋. Let 
the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 
 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑀𝑀(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                (3) 
and 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max { 𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑁𝑁(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                    (4) 
 

for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋. Then there exist a unique point 𝑤𝑤∈ 𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈𝑋𝑋  such that 
 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . Moreover,  𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
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Proof: Let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc, so there are points 𝑥𝑥,𝑦𝑦 ∈𝑋𝑋 such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 and 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. We claim 
that 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵. If not, by inequality (3) and (4) 
   

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
min {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑀𝑀(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0

𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                  ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0  
 
                                  ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),1,𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),1,𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0  
 
                                 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑M(Ax ,By ,t)

0  
and 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
max { 𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑁𝑁(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0

𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max { 𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0  
           
                                 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max { 𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),0,𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),0,𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0   
 
      ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)

0  
 
a contradiction , and by Lemma 2.4 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵, i.e. 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. Suppose that there is an another point 𝑧𝑧 
such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 then by (3) and (4) we have 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇, so 𝐴𝐴𝐴𝐴 =  𝐴𝐴𝐴𝐴 and 𝑤𝑤 =  𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 is the 
unique point of coincidence of 𝐴𝐴 and 𝑆𝑆. By Lemma 2.9 𝑤𝑤 is the only fixed point of 𝐴𝐴 and 𝑆𝑆 i.e. 𝑤𝑤 = 𝐴𝐴𝐴𝐴 = 𝑆𝑆𝑆𝑆. 
Similarly there is a unique point 𝑧𝑧∈𝑋𝑋 such that 𝑧𝑧 =  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. 
 
Assume that 𝑤𝑤 ≠  𝑧𝑧 . We have 
 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 = � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0

𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑞𝑞𝑞𝑞 )

0
 

 
                              ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑀𝑀(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0  
 
                              ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),𝑀𝑀(𝑤𝑤 ,𝑤𝑤 ,𝑡𝑡),𝑀𝑀(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡),𝑀𝑀(𝑧𝑧 ,𝑧𝑧 ,𝑡𝑡),𝑀𝑀(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)}

0  
 
                              ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑min {𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),1,𝑀𝑀(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡),1,𝑀𝑀(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)}

0  
 
                              ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
 
and 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 = � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0

𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑞𝑞𝑞𝑞 )

0
 

 
                              ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max {𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡),𝑁𝑁(𝑇𝑇𝑇𝑇 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0  
 
                              ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max {𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),𝑁𝑁(𝑤𝑤 ,𝑤𝑤 ,𝑡𝑡),𝑁𝑁(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡),𝑁𝑁(𝑧𝑧 ,𝑧𝑧 ,𝑡𝑡),𝑁𝑁(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)}

0  
 
                              ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑max {𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),1,𝑁𝑁(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡),1,𝑁𝑁(𝑧𝑧 ,𝑤𝑤 ,𝑡𝑡)}

0  
 
                              ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
 
a contradiction. And by Lemma 2.9 𝑧𝑧 =  𝑤𝑤 is the unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. The uniqueness of the 
fixed point holds from (3) and (4). 
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Theorem: 3.3 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋. Let 
the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 
 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑αmin {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝛽𝛽 min {𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾 (𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                 (5) 
and 
∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝜇𝜇 max {𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝜗𝜗 max {𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                        (6) 
 
for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋, where (𝛼𝛼 + 𝛽𝛽 + 𝛾𝛾) > 1 𝑎𝑎𝑎𝑎𝑎𝑎 (𝜇𝜇 + 𝜗𝜗 + 𝜕𝜕) < 0. Then there exist a unique point 𝑤𝑤∈𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =
𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈ 𝑋𝑋  such that 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . Moreover,  𝑧𝑧 =  𝑤𝑤, so that there is a unique common 
fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
 
Proof: Let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc, so there are points 𝑥𝑥,𝑦𝑦 ∈𝑋𝑋 such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 and  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. We 
claim that 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵. If not, by inequality (5) and (6)  
 

� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
αmin {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝛽𝛽 min {𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0

𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                  = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑αmin {𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝛽𝛽 min {𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0  
 

                                  = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑αmin {𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),1}+𝛽𝛽 min {1,𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}
0  

 
                                  = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑(α+β+γ)M(Ax ,By ,t)

0  
 
                                  > ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)

0  
and 
 

� 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑 ≤ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝜇𝜇 max {𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝜗𝜗 max {𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0

𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝜇𝜇 max {N(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝜗𝜗 max {𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕(𝐵𝐵𝐵𝐵 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}

0  
 
 

                                = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑μmax {𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡),1}+𝜗𝜗 max {1,𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕 (𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)}
0  

 
                                = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑(μ+ϑ+∂)N(Ax ,By ,t)

0  
 
                                < ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑡𝑡)

0  
  
a contradiction, since ( γβα ++ ) > 1 and (𝜇𝜇 + 𝜗𝜗 + 𝜕𝜕) < 0. And by Lemma 2.4 𝐴𝐴𝐴𝐴 =  𝐵𝐵𝐵𝐵, 𝑖𝑖. 𝑒𝑒.  𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =
 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. Suppose that there is another point 𝑧𝑧 such that 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 then by (5) and (6) we have 𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆 =  𝐵𝐵𝐵𝐵 =
 𝑇𝑇𝑇𝑇, so 𝐴𝐴𝐴𝐴 =  𝐴𝐴𝐴𝐴 and 𝑤𝑤 =  𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆  is the unique point of coincidence of 𝐴𝐴 and 𝑆𝑆. By Lemma 2.9 𝑤𝑤 is the only 
fixed point of 𝐴𝐴 and 𝑆𝑆 i.e. 𝑤𝑤 =  𝐴𝐴𝐴𝐴 =  𝑆𝑆𝑆𝑆. Similarly there is a unique point 𝑧𝑧∈ 𝑋𝑋 such that 𝑧𝑧 =  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇. 
 
Assume that  𝑤𝑤 ≠  𝑧𝑧. We have 
 

� 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑 =
𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑞𝑞𝑞𝑞 )

0
� 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑

αmin {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝛽𝛽 min {𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0

𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                                                   = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑αmin {𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),1}+𝛽𝛽 min {1,𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)}+𝛾𝛾𝛾𝛾 (𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)}

0  
 
                                                                   = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑(α+β+γ)M(w,z,t)

0  
 
                                                                   > ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝑀𝑀(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
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and 

� 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑 ≤ � 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑
𝜇𝜇 max {𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)}+𝜗𝜗 max {𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)

0

𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0
 

 
                                = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑μmax {𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡),1}+𝜗𝜗 max {1,𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)}+𝜕𝜕𝜕𝜕 (𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)}

0  
 
                                = ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑(μ+ϑ+∂)N(w,z,t)

0  
 
                                < ∫ 𝜑𝜑(𝑡𝑡)𝑑𝑑𝑑𝑑𝑁𝑁(𝑤𝑤 ,𝑧𝑧 ,𝑡𝑡)

0  
 

a contradiction, since ( ) 1>++ γβα  and (𝜇𝜇 + 𝜗𝜗 + 𝜕𝜕) < 0. And by Lemma 2.9  𝑧𝑧 =  𝑤𝑤. Also by Lemma 2.9  
𝑧𝑧 =  𝑤𝑤 is the unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. Therefore the uniqueness of the fixed point holds from (5) 
and (6). 

 
Theorem: 3.4 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋. Let 
the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 

 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ξ{𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                     (7) 
and 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ψ{𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                           (8) 
 
for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋, and 𝜉𝜉: [0,1]5 ⟶ [0,1] 𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓: [0,1]5 ⟶ [0,1] such that 𝜉𝜉(𝑡𝑡, 1,1, 𝑡𝑡, 𝑡𝑡) > 𝑡𝑡  𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓(𝑡𝑡, 0,0, 𝑡𝑡, 𝑡𝑡) < 𝑡𝑡 for all 
0 < 𝑡𝑡 < 1. Then there exist a unique point 𝑤𝑤∈𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈ 𝑋𝑋  such that 
 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . Moreover,  𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
 
Theorem: 3.5 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and A, B, S and T be the self-mappings of X. 
Let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 

 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ξ{𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                                   (9) 
and 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤   ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ψ{𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                                    (10) 
 
for all x, y∈X, and 𝜉𝜉: [0,1]3 ⟶ [0,1] 𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓: [0,1]3 ⟶ [0,1] such that 𝜉𝜉(𝑡𝑡, 𝑡𝑡, 𝑡𝑡) > 𝑡𝑡  𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓(𝑡𝑡, 𝑡𝑡, 𝑡𝑡) < 𝑡𝑡 for all             
0 < 𝑡𝑡 < 1. Then there exist a unique point 𝑤𝑤∈𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈𝑋𝑋  such that 
𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . Moreover,  𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
 
Theorem: 3.6 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋. Let 
the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 

 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ξmin {𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡)𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑀𝑀(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                              (11) 
and 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑ψmax { 𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝐴𝐴𝐴𝐴 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡)𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡),𝑁𝑁(𝐵𝐵𝐵𝐵 ,𝑆𝑆𝑆𝑆 ,𝑡𝑡)}

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                  (12) 
 
for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋, and 𝜉𝜉: [0,1] ⟶ [0,1] 𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓: [0,1] ⟶ [0,1] such that 𝜉𝜉(𝑡𝑡) > 𝑡𝑡  𝑎𝑎𝑎𝑎𝑎𝑎 𝜓𝜓(𝑡𝑡) < 𝑡𝑡 for all 0 < 𝑡𝑡 < 1. Then 
there exist a unique point 𝑤𝑤∈ 𝑋𝑋 such that  𝐴𝐴𝐴𝐴  =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈𝑋𝑋  such that  𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . 
Moreover,  𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
 
Theorem: 3.7 Let (𝑋𝑋,𝑀𝑀,𝑁𝑁,∗,⟡) be an intuitionistic fuzzy metric space and 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇 be the self-mappings of 𝑋𝑋 and 
let the pairs {𝐴𝐴, 𝑆𝑆} and {𝐵𝐵,𝑇𝑇} be owc. If there exists 𝑞𝑞∈ (0,1) such that 

 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≥ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝑀𝑀(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) 

0
𝑀𝑀(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                                                                  (13) 
and 
 
∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑 ≤ ∫ 𝜑𝜑(𝑡𝑡) 𝑑𝑑𝑑𝑑𝑁𝑁(𝑆𝑆𝑆𝑆 ,𝑇𝑇𝑇𝑇 ,𝑡𝑡) 

0
𝑁𝑁(𝐴𝐴𝐴𝐴 ,𝐵𝐵𝐵𝐵 ,𝑞𝑞𝑞𝑞 )

0                                                                                                                       (14) 
 
for all 𝑥𝑥,𝑦𝑦∈ 𝑋𝑋. Then there exist a unique point 𝑤𝑤∈ 𝑋𝑋 such that  𝐴𝐴𝐴𝐴 =   𝑆𝑆𝑆𝑆  =   𝑤𝑤 and a unique point  𝑧𝑧∈ 𝑋𝑋  such 
that 𝐵𝐵𝐵𝐵 =  𝑇𝑇𝑇𝑇 =  𝑧𝑧 . Moreover, 𝑧𝑧 =  𝑤𝑤, so that there is a unique common fixed point of 𝐴𝐴,𝐵𝐵, 𝑆𝑆 and 𝑇𝑇. 
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