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I. INTRODUCTION 

First Zadeh [15] investigated the concept of a fuzzy set.  Atanassov [2] introduced the concept of 

intuitionistic fuzzy metric spaces. Saadati et al. [11] reframed the idea of intuitionistic fuzzy metric spaces 

and proposed a new notion under the name of modified intuitionistic fuzzy metric spaces by introducing the 

idea of continuous t – representable.  Branciari [4] gave a fixed point result for a single mapping satisfying 

Banach's contraction principle for an integral type inequality. This result was further generalized by Alioche 

[1], Rhoades [10], Suzuki [12] shows that meir-keeler contractions of integral type are still meir-keeler 

contraction. Hickes and Rhoades [9], Badshah and Pariya [3] gave the fact of symmetric spaces and proved 

some common fixed point theorems in symmetric spaces. Recently, Yaoyao [14] proved common fixed 

point theorems in intuitionistic fuzzy symmetric spaces under non linear contractive condition. Now 

introduce modified intuitionistic fuzzy symmetric space and prove some fixed point theorems for 

contractive conditions of integral type in modified intuitionistic fuzzy symmetric space. 
 

2. Basic Definitions and Preliminaries. 
Recall that a symmetric on X is a nonnegative real valued function d on 𝑋 × 𝑋 such that  

(I) 𝑑(𝑥, 𝑦) = 0 if and only if 𝑥 = 𝑦, and  

(II) 𝑑(𝑥, 𝑦) = 𝑑(𝑦, 𝑥) 

Definition 2.1. [5] A subset S of a symmetric space (X, d) is said to be d- closed if for a sequence {𝑥𝑛} in S 

and a point 𝑥 ∈ 𝑋, lim
𝑛→∞

𝑑(𝑥𝑛, 𝑥) = 0 𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑥 ∈ 𝑆. 

For a symmetric space (X, d), d- closedness implies ℑ(𝑑)- closedness, and if d is a symmetric, the converse 

is also true. 

 

 

 

Some definitions and known results are in modified intuitionistic fuzzy metric spaces. 

Lemma 2.1. [6] Consider the set 𝐿∗ and operation ≤𝐿∗ defined by  

                        𝐿∗= {(𝑥1, 𝑥2): (𝑥1, 𝑥2) ∈ [0, 1]2 𝑎𝑛𝑑 𝑥1 + 𝑥2 ≤ 1} 

(𝑥1, 𝑥2) ≤𝐿∗  (𝑦1, 𝑦2)  ⇔ 𝑥1 ≤ 𝑦1 𝑎𝑛𝑑 𝑥2 ≥ 𝑦2 , 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 (𝑥1, 𝑥2), (𝑦1, 𝑦2) ∈ 𝐿∗ .  
Then (𝐿∗ , ≤𝐿∗  ) is a complete lattice. 
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Definition 2.2. [2] An intuitionistic fuzzy set  𝒜𝜁,𝜂 in a universe U is an object  

𝒜𝜁,𝜂 =  {(𝜁𝒜(𝑢), 𝜂𝒜(𝑢): 𝑢 ∈ 𝑈)}, where, for all 𝑢 ∈ 𝑈, 𝜁𝒜(𝑢) ∈ [0, 1] 𝑎𝑛𝑑 𝜂𝒜(𝑢) ∈ [0, 1] are called the 

membership degree and the non – membership degree respectively, of 𝑢 ∈ 𝒜𝜁,𝜂 and further more they 

satisfy 𝜁𝒜(𝑢) +  𝜂𝒜(𝑢) ≤ 1. 
for every 𝑧𝑖 = (𝑥𝑖, 𝑦𝑖) ∈ 𝐿∗ , 𝑖𝑓 𝑐𝑖 ∈ [0, 1] such that ∑ 𝑐𝑖 = 1𝑛

𝑖=1  then it is easy to see that  

𝑐1(𝑥1, 𝑦1) + … … + 𝑐𝑛(𝑥𝑛, 𝑦𝑛) = ∑ 𝑐𝑖(𝑥𝑖, 𝑦𝑖

𝑛

𝑖=1

) = (∑ 𝑐𝑖𝑥𝑖

𝑛

𝑖=1

, ∑ 𝑐𝑖𝑦𝑖

𝑛

𝑖=1

) ∈ 𝐿∗ 

We denote its unit by 0𝐿∗= (0, 1) and 1𝐿∗= (1, 0). Classically, a triangular norm * = T on [0, 1] is defined as 

an increasing, commutative, associative mapping 𝑇: [0, 1]2 → [0, 1] satisfying 𝑇(1, 𝑥) = 1 ∗ 𝑥 =
𝑥, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ [0, 1]. A triangular co - norm 𝑆 =◊ is defined as an increasing, commutative, associative 

mapping 𝑆: [0, 1]2 → [0, 1] satisfying 𝑆(0, 𝑥) = 0 ∗ 𝑥 = 𝑥, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ [0, 1]using the lattice (𝐿∗ , ≤𝐿∗  ) 
these definitions can straightforwardly be extended. 

Definition 2.3. [8] A triangular norm (t - norm) on 𝐿∗ is a mapping  𝑇: (𝐿∗)2 → 𝐿∗ satisfying the following 

conditions: 

(I) (∀𝑥 ∈ 𝐿∗)(𝑇(𝑥, 1𝐿∗  ) = 𝑥)(boundary condition), 

(II) (∀(𝑥, 𝑦) ∈ (𝐿∗)2)(𝑇(𝑥, 𝑦) = 𝑇(𝑦, 𝑥))(commutativity), 

(III) (∀(𝑥, 𝑦, 𝑧) ∈ (𝐿∗)3)(𝑇(𝑥, 𝑇(𝑦, 𝑍)) = 𝑇(𝑇(𝑥, 𝑦), 𝑧))(associativity), 

(IV) (∀(𝑥, 𝑥 ′, 𝑦, 𝑦 ′) ∈ (𝐿∗)4)(𝑥 ≤𝐿∗ 𝑥 ′) and  (𝑦 ≤𝐿∗ 𝑦 ′ → 𝑇(𝑥, 𝑦) ≤𝐿∗ 𝑇(𝑥 ′, 𝑦 ′))  

                                                                                                         (monotonicity). 

Definition 2.4. [6] A continuous t – norm on 𝐿∗ is called continuous t – representable if and only if there 

exist a continuous t – norm * and a continuous t – conorm ◊ on [0, 1] such that, for all 𝑥 = (𝑥1, 𝑥2), 𝑦 =
(𝑦1, 𝑦2) ∈ 𝐿∗, 

𝑇(𝑥, 𝑦) = (𝑥1 ∗ 𝑦1, 𝑥2 ◊ 𝑦2). 
Now, we define a sequence {𝑇𝑛} recursively by {𝑇1 = 𝑇} and 

𝑇𝑛(𝑥(1), … … , 𝑥(𝑛+1)) = 𝑇(𝑇𝑛−1(𝑥(1), … … , 𝑥(𝑛)), 𝑥(𝑛+1)) for 𝑛 ≥ 2 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝐿∗. 

 

Definition 2.5. [6, 7] A negator on 𝐿∗ is any decreasing mapping 𝑁: 𝐿∗ → 𝐿∗ satisfying 𝑁(0𝐿∗) = 1𝐿∗ and 

N(1𝐿∗) = 0𝐿∗ . If 𝑁(𝑁(𝑥)) = 𝑥, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ 𝐿∗ then N is called an involutive  negator. A negator on [0, 1] 

is a decreasing mapping 𝑁 ∶ [0, 1] → [0, 1] satisfying 𝑁(0) = 1 𝑎𝑛𝑑 𝑁(1) = 0. 𝑁𝑠 denotes the standard 

negator on [0, 1] defined as (for all 𝑥 ∈ [0, 1]) 𝑁𝑆(𝑥) = 1 − 𝑥. 
Now define some definitions for a modified intuitionistic fuzzy symmetric space using the concept of 

Yaoyao [14] as follows: 

Definition 2.6. Let M, N are fuzzy sets from 𝑋2 ×   (0,∞) to [0, 1] such that            𝑀(𝑥, 𝑦, 𝑡) + 𝑁(𝑥, 𝑦, 𝑡) ≤
1𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋 𝑎𝑛𝑑 𝑡 > 0. The 3 – tuple (𝑋, 𝑀𝑀,𝑁 , 𝑇) is said to be modified intuitionistic fuzzy 

symmetric space if X is an arbitrary (non – empty) set, T is continuous representable and 𝑀𝑀,𝑁 is a mapping 

𝑋2 × (0,∞) → 𝐿∗(an intuitionistic fuzzy set) satisfying the following conditions for every 𝑥, 𝑦 ∈
𝑋 𝑎𝑛𝑑 𝑡, 𝑠 > 0; 

(MIFSym – 1)       𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) >𝐿∗ 0𝐿∗ , 
(MIFSym – 2)      𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) = 1𝐿∗ , 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑥 = 𝑦, 
(MIFSym – 3)      𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) = 𝑀𝑀,𝑁(𝑦, 𝑥, 𝑡) 

(MIFSym – 4)    𝑀𝑀,𝑁(𝑥, 𝑦, . ): (0, ∞) → 𝐿∗is continuous. 

In this case 𝑀𝑀,𝑁is called an intuitionistic fuzzy symmetric. Hence, 

𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) = (𝑀(𝑥, 𝑦, 𝑡), 𝑁(𝑥, 𝑦, 𝑡)). 

Remark 2.1. [13] In an intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇), 𝑀(𝑥, 𝑦, . ) is non - decreasing and 

𝑁(𝑥, 𝑦, . ) is non – increasing function for 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋. Hence (𝑋, 𝑀𝑀,𝑁 , 𝑇) is non- decreasing function for 

all  𝑥, 𝑦 ∈ 𝑋. 

Example 2.1.  Let d  be a symmetric on X defined by for all  𝑥, 𝑦 ∈ 𝑋 

𝑑(𝑥, 𝑦) = 𝑒|𝑥−𝑦| − 1. 

𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) = (𝑀(𝑥, 𝑦, 𝑡), 𝑁(𝑥, 𝑦, 𝑡)) = (
𝑡

𝑡 + 𝑑(𝑥, 𝑦)
,

𝑑(𝑥, 𝑦)

𝑡 + 𝑑(𝑥, 𝑦)
) 

Then (𝑋, 𝑀𝑀,𝑁 , 𝑇) is an intuitionistic fuzzy symmetric space induced by the symmetric d. It is obvious that                

𝑁(𝑥, 𝑦, 𝑡) = 1 − 𝑀(𝑥, 𝑦, 𝑡) . 
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Now consider a modified intuitionistic fuzzy symmetric space with the following two conditions using the 

concept of Yaoyao [14]: 

 

MIFW.1.    Given  {𝑥𝑛}, x and y in X,     

                            lim
𝑛→∞

𝑀𝑀,𝑁(𝑥𝑛, 𝑥, 𝑡) = 1𝐿∗ ,  

  and                   lim
𝑛→∞

𝑀𝑀,𝑁(𝑥𝑛, 𝑦, 𝑡) = 1𝐿∗      

  imply                                    𝑥 = 𝑦. 

MIFW.2.   Given {𝑥𝑛}, {𝑦𝑛} and  𝑥 ∈ 𝑋,    
                                  lim

𝑛→∞
𝑀𝑀,𝑁(𝑥𝑛, 𝑥, 𝑡) = 1𝐿∗ ,       

    and                     lim
𝑛→∞

𝑀𝑀,𝑁(𝑦𝑛 , 𝑥𝑛, 𝑡) = 1𝐿∗      

    imply                  lim
𝑛→∞

𝑀𝑀,𝑁(𝑦𝑛, 𝑥, 𝑡) = 1𝐿∗. 

Definition 2.7.  Let f and g be mappings from a modified intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇) 

into itself. Then the mappings are said to be compatible if  

                                       lim
𝑛→∞

𝑀𝑀,𝑁(𝑓𝑔𝑥𝑛, 𝑔𝑓𝑥𝑛, 𝑡) = 1𝐿∗,       ∀ 𝑡 > 0 

whenever {𝑥𝑛} 𝑖𝑠 𝑎 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑖𝑛 𝑋 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 

lim
𝑛→∞

𝑓𝑥𝑛 = lim
𝑛→∞

𝑔𝑥𝑛 = 𝑥 ∈ 𝑋. 

 Definition 2.8. Let f and g be self mappings of a modified intuitionistic fuzzy symmetric space 

(𝑋, 𝑀𝑀,𝑁 , 𝑇). f and g are said to be  weakly compatible if they commute at their coincidence points i.e.𝑓𝑢 =

𝑔𝑢 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑢 ∈ 𝑋. 𝑡ℎ𝑒𝑛 𝑓𝑔𝑢 = 𝑔𝑓𝑢. 

 Definition 2.9. Self mappings f and g of an intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇) is said to be 

occasionally weakly compatible (owc) if there exists a point 𝑥 ∈ 𝑋 which is a coincidence point of f and g 

at which f and g commute. 

Definition 2.10.  Let f and g be mappings of a modified intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇). 

We say that f and g satisfy the property (E. A.) if there exists a sequence {𝑥𝑛} in X such that 

lim
𝑛→∞

𝑀𝑀,𝑁(𝑓𝑥𝑛,  𝑢, 𝑡) = lim
𝑛→∞

𝑀𝑀,𝑁(𝑔𝑥𝑛,  𝑢, 𝑡) = 1𝐿∗ 

for some 𝑢 ∈ 𝑋 𝑎𝑛𝑑 𝑡 > 0. 

Example 2.2. Let (𝑋, 𝑀𝑀,𝑁 , 𝑇) be an intuitionistic fuzzy symmetric space, where X =R and  

𝑀𝑀,𝑁(𝑥, 𝑦, 𝑡) =  (
1

𝑡+|𝑥−𝑦|
,

|𝑥−𝑦|

𝑡+|𝑥−𝑦|
)  𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑥, 𝑦 ∈ 𝑋 𝑎𝑛𝑑 𝑡 > 0. Define self maps f and g on X as 

follows: 

𝑓𝑥 = 2𝑥 + 1,    𝑔𝑥 = 𝑥 + 2. 

Consider the sequence {𝑥𝑛 = 1 +
1

𝑛
, 𝑛 = 1, 2, … } thus we have  

lim
𝑛→∞

𝑀𝑀,𝑁(𝑓𝑥𝑛,  3, 𝑡) = lim
𝑛→∞

𝑀𝑀,𝑁(𝑔𝑥𝑛,  3, 𝑡) = 1𝐿∗ 

𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑡 > 0. Then f and g satisfy the property (E. A.). 

Remark 2.2 It is clear from the above Definition 2.10 that two self mappings f and g of a modified 

intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇) will be non – compatible if there exists at least one 

sequence {𝑥𝑛} such that  

lim
𝑛→∞

𝑀𝑀,𝑁(𝑓𝑥𝑛,  𝑢, 𝑡) = lim
𝑛→∞

𝑀𝑀,𝑁(𝑔𝑥𝑛,  𝑢, 𝑡) = 1𝐿∗ 

for some 𝑢 ∈ 𝑋, 𝑏ut          lim
𝑛 →∞

𝑀𝑀,𝑁(𝑓𝑔𝑥𝑛, 𝑔𝑓𝑥𝑛 , t) ≠ 1𝐿∗      

or do not exists. 

clearly, two non – compatible self mappings of an intuitionistic fuzzy symmetric space (𝑋, 𝑀𝑀,𝑁 , 𝑇) satisfy 

the property (E.A).  

Definition 2.11. Let (𝑋, 𝑀𝑀,𝑁 , 𝑇) be a modified intuitionistic fuzzy symmetric space, we say that 

(𝑋, 𝑀𝑀,𝑁 , 𝑇)satisfies the property (MIF𝐻𝐸) if given sequences {𝑥𝑛},  {𝑦𝑛} such that  

                               lim
𝑛→∞

𝑀𝑀,𝑁(𝑥𝑛, 𝑥, 𝑡) = 1𝐿∗      and     lim
𝑛→∞

𝑀𝑀,𝑁(𝑦𝑛, 𝑥, 𝑡) = 1𝐿∗ ,    

  imply that       lim
𝑛→∞

𝑀𝑀,𝑁(𝑦𝑛 , 𝑥𝑛, 𝑡) = 1𝐿∗ ,      

Lemma 2.2.[10] Let A and B be self maps on X and let A and B have a unique point of coincidence, w = 

Ax = Bx, then w is unique fixed point of A and B. 

 

http://www.jetir.org/


© 2023 JETIR January 2023, Volume 10, Issue 1                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2301258 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c466 
 

 Definition 2.12. Let ϕ : 𝑅+ → 𝑅+ is continuous function satisfying the conditions , 
                           ϕ(0) = 1𝐿∗ , ϕ(t) ≤L∗ 𝑡      𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 t > 0.where 1𝐿∗ = (1,0). 

3. Main Result. 
Theorem 3.1. Let (𝑋, 𝑀𝑀,𝑁 , 𝑇) be a modified intuitionistic fuzzy symmetric space that satisfy (MIFW1), 

(MIFW2), (MIF𝐻𝐸), and let A, B, S, and T be self mapping of X such that 

(I) 𝐴(𝑋) ⊂ 𝑇(𝑋)𝑎𝑛𝑑𝐵(𝑋) ⊂ 𝑆(𝑋), 

(II) 𝐹𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋 , let  ϕ: 𝑅+ → 𝑅+ is continuous function satisfying the condition ϕ(0) = 1𝐿∗ ,
ϕ(t) ≤L∗ 𝑡,  for every t > 0 such that 

∫ φ(t)dt
𝑀𝑀,𝑁(Ax,By,t)

0

≤L∗ ϕ (∫ φ(t)dt
𝑚𝑀,𝑁(x,y,t)

0

) 

where φ: 𝑅+ → 𝑅+ is a lebesgue integrable mapping which is summable, non-negative and such that 

∫ φ(t)dt > 0 for each ε > 0
ε

0
 and 

𝑚𝑀,𝑁(x, y, t) = F {𝑀𝑀,𝑁(𝑆𝑥, 𝑇𝑦, 𝑡), 𝑀𝑀,𝑁(𝐵𝑦, 𝑆𝑥, 𝑡), 𝑀𝑀,𝑁( 𝑆𝑥, 𝐴𝑥, 𝑡), 𝑀𝑀,𝑁(𝐵𝑦, 𝑇𝑦, 𝑡), 

𝑀𝑀,𝑁(𝐴𝑥, 𝑇𝑦, 𝑡), (
2𝑀𝑀,𝑁(𝑆𝑥, 𝐴𝑥, 𝑡)

1 + 𝑀𝑀,𝑁(𝐵𝑦, 𝑇𝑦, 𝑡)
)} 

and  F shows minimum  of metric M and maximum of metric N. 

(𝐼𝐼𝐼) Suppose that (B, T) satisfied property (E.A.)(respectively, (A, S) satisfies property   (E.A.)) and 

(IV)  the pairs (A, S) and (B, T) are occasionally weakly compatible. 

(V)  S(X) is a d- closed subset of X( resp., T(X) is a d- closed subset of X). 

Then A, B, S and T have a unique common fixed point in X. 

Proof : Since the pair(B, T) satisfies property (E.A.), so there exists a sequence {𝑥𝑛} in X, and a point 

𝑧 ∈ 𝑋 such that lim
𝑛→∞

𝑀𝑀,𝑁( 𝑇𝑥𝑛,  𝑧, 𝑡) = lim
𝑛→∞

𝑀𝑀,𝑁( 𝐵𝑥𝑛,  𝑧, 𝑡) = 1𝐿∗ From (I), 𝐵(𝑋) ⊂ 𝑆(𝑋), there exists 

a sequence {𝑦𝑛}  in X such that B𝑥𝑛 = 𝑆𝑦𝑛 and hence lim
𝑛→∞

𝑀𝑀,𝑁( 𝑆𝑦𝑛,  𝑧, 𝑡) = 1𝐿∗  . 

By property (MIF𝐻𝐸), lim
𝑛→∞

𝑀𝑀,𝑁( 𝐵𝑥𝑛,  𝑇𝑥𝑛, 𝑡) = lim
𝑛→∞

𝑀𝑀,𝑁( 𝑆𝑦𝑛,  𝑇𝑥𝑛, 𝑡) = 1𝐿∗ 

From (V), S(X) is a d- closed subset of X there exist a point 𝑢 ∈ 𝑋 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑆𝑢 = 𝑧. 
Now to prove  Au =Su. Suppose not then 

∫ φ(t)dt
𝑀𝑀,𝑁(𝐴𝑢,𝑧,𝑡)

0
= ∫ φ(t)dt

𝑟

0
 , where 𝑟 =  lim

𝑛→∞
𝑚𝑀,𝑁(𝐴𝑢, 𝐵𝑥𝑛, 𝑡) 

≥L∗ ϕ (∫ φ(t)dt
𝑀𝑀,𝑁(u,𝑥𝑛 ,t)

0

) 

Where  lim
𝑛→∞

𝑚𝑀,𝑁(𝑢, 𝑥𝑛, 𝑡) =       lim
𝑛→∞

𝐹{ 𝑀𝑀,𝑁(𝑆𝑢, 𝑇𝑥𝑛, 𝑡), 𝑀𝑀,𝑁(𝐵𝑥𝑛, 𝑆𝑢, 𝑡),

              𝑀𝑀,𝑁(𝑆𝑢, 𝐴𝑢, 𝑡),  𝑀𝑀,𝑁(𝐵𝑥𝑛, 𝑇𝑥𝑛, 𝑡), 𝑀𝑀,𝑁(𝐴𝑢, 𝑇𝑥𝑛, 𝑡), (
2𝑀𝑀,𝑁(𝑆𝑢,𝐴𝑢,𝑡)

1+𝑀𝑀,𝑁(𝐵𝑥𝑛,𝑇𝑥𝑛,𝑡)
)} 

On using the property (MIF𝐻𝐸), we get  

lim
𝑛→∞

𝑚𝑀,𝑁(𝑢, 𝑥𝑛, 𝑡)  =   lim
𝑛→∞

𝐹{ 1𝐿∗ , 𝑀𝑀,𝑁(𝑧, 𝑧, 𝑡), 𝑀𝑀,𝑁(𝑧, 𝐴𝑢, 𝑡), 

                                                       1𝐿∗ , 𝑀𝑀,𝑁(𝑧, 𝐴𝑢, 𝑡), 𝑀𝑀,𝑁(𝑧, 𝐴𝑢, 𝑡)} 

we have             ∫ φ(t)dt 
𝑀𝑀,𝑁(𝐴𝑢,𝑧,𝑡)

0
≥L∗ ϕ (∫ φ(t)dt

𝑀𝑀,𝑁(Au,𝑧 ,t)

0
)                                                                                             

                                                                   >L∗ ∫ φ(t)dt
𝑀𝑀,𝑁(Au,𝑧 ,t)

0
 

which is contradiction. Hence Au = Su = z. 

Again by (I) 𝐴(𝑋) ⊂ 𝑇(𝑋), there exists a point 𝑤 ∈ 𝑋 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝐴𝑢 = 𝑇𝑤. Now we will show that 

𝑇𝑤 = Bw. Suppose not, then by (II) we have 

∫ φ(t)dt
𝑀(𝐴𝑢,𝐵𝑤,𝑡)

0

≥L∗ ϕ (∫ φ(t)dt
m(u,𝑤 ,t)

0

) 

≥L∗ ϕ (∫ φ(t)dt
F{𝑀𝑀,𝑁(𝑆𝑢,𝑇𝑤,𝑡),𝑀𝑀,𝑁(𝐵𝑤,𝑆𝑢,𝑡),𝑀𝑀,𝑁(𝑆𝑢,𝐴𝑢,𝑡),𝑀𝑀,𝑁(Bw,Tw,t),𝑀𝑀,𝑁(𝐴𝑢,𝑇𝑤,𝑡),(

2𝑀𝑀,𝑁(𝑆𝑢,𝐴𝑢,𝑡)

1+𝑀𝑀,𝑁(Bw,Tw,t)
)}

0

) 

≥L∗ ϕ (∫ φ(t)dt
F {1𝐿∗ ,𝑀𝑀,𝑁(𝐵𝑤,𝐴𝑢,𝑡),1𝐿∗ ,𝑀𝑀,𝑁(Bw,Au,t),1𝐿∗ ,𝑀𝑀,𝑁(Bw,Au,t),(

2

1+𝑀𝑀,𝑁(Bw,Au,t)
)}

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝑀𝑀,𝑁(Au,Bw,t)

0

) 
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>L∗ ∫ φ(t)dt
𝑀𝑀,𝑁(Au,Bw,t)

0

 

Which is contradiction. Hence Tw = Bw. 

Thus Au = Su = Tw = Bw = z. 

Now by (IV), (A, S) and (B, T) are occasionally weakly compatible, we have 

AAu = ASu =  SAu = SSu and BTw = TBw = TTw = BBw. 

Now we will show that Au = w. Suppose Au≠ 𝑤 then by (II) 

∫ φ(t)dt
𝑀𝑀,𝑁(𝐴𝑢,𝐴𝐴𝑢,𝑡)

0

= (∫ φ(t)dt
𝑀𝑀,𝑁(AAu,𝐵𝑤 ,t)

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝑚𝑀,𝑁(Au,w ,t)

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝐹{𝑀𝑀,𝑁(SAu,T𝑤 ,t),𝑀𝑀,𝑁(Bw,SAu,t),𝑀𝑀,𝑁(SAu,AAu,t),𝑀𝑀,𝑁(Bw,Tw,t),𝑀𝑀,𝑁(𝐴𝐴𝑢,𝑇𝑤,𝑡),(

2𝑀𝑀,𝑁(𝑆𝐴𝑢,𝐴𝐴𝑢,𝑡)

1+𝑀𝑀,𝑁(Bw,Tw,t)
)}

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝐹 {𝑀𝑀,𝑁(AAu,Bw,t),𝑀𝑀,𝑁(Bw,SAu,t),1𝐿∗ ,1𝐿∗ ,𝑀𝑀,𝑁(AAu,Bw,t),1𝐿∗}

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝑀𝑀,𝑁(AAu,Bw ,t)

0

) 

>L∗ ∫ φ(t)dt
𝑀𝑀,𝑁(AAu,Bw ,t)

0

= ∫ φ(t)dt
𝑀𝑀,𝑁(AAu,Au ,t)

0

 

i.e.  ∫ φ(t)dt
𝑀𝑀,𝑁(AAu,Au ,t)

0
>L∗  ∫ φ(t)dt

𝑀𝑀,𝑁(AAu,Au ,t)

0
 

which is a contradiction . Hence Au = Su = w. Similarly if 𝐵𝑤 ≠ 𝑢. 

we have a contradiction. Thus  𝑤 = 𝐴𝑢 = 𝑆𝑢 = 𝐵𝑤 = 𝑇𝑤 = 𝑢, so w = u is a common fixed point of 

A, B, S and T. 

For the uniqueness, let v be another common fixed point of A, B, S and T. 

If 𝑤 ≠ 𝑣, then from (II) we have 

∫ φ(t)dt
𝑀𝑀,𝑁(𝑣,𝑤,𝑡)

0

= ∫ φ(t)dt
𝑀𝑀,𝑁(𝐴𝑣,𝐵𝑤,𝑡)

0

≥L∗ ϕ (∫ φ(t)dt
𝑚𝑀,𝑁(v,w ,t)

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝐹{𝑀𝑀,𝑁(Sv,Tw ,t),𝑀𝑀,𝑁(𝐵𝑤,𝑆𝑣,t),𝑀𝑀,𝑁(𝑆𝑣,𝐴𝑣,𝑡),𝑀𝑀,𝑁(Bw,Tw,t),𝑀𝑀,𝑁(Av,Tw,t),(

2𝑀𝑀,𝑁(𝑆𝑣,𝐴𝑣,𝑡)

1+𝑀𝑀,𝑁(𝐵𝑤,𝑇𝑤,𝑡)
)}

0

) 

≥L∗ ϕ (∫ φ(t)dt
𝐹{𝑀𝑀,𝑁(v,w ,t),𝑀𝑀,𝑁(w,v ,t),1𝐿∗ ,1𝐿∗ ,𝑀𝑀,𝑁(v,w ,t),1𝐿∗}

0

) 

≥L∗ ϕ (∫ φ(t)dt
M(v,w ,t)

0

) 

>L∗ ∫ φ(t)dt
M(v,w ,t)

0

 

Which is a contradiction. Hence w = v.  

This complete the proof. 

Corollary 3.1.Let (𝑋, 𝑀𝑀,𝑁, 𝑇)be a modified intuitionistic fuzzy symmetric space that satisfy (MIFW1), 

(MIFW2), (MIF𝐻𝐸), and let A, B, S, and T be self mapping of X satisfy the conditions (I), (II), (III) and (V) 

and the pairs (A, S), (B, T) are weakly compatible then  A, B, S and T have a unique common fixed point 

in X. 

Proof. Since weakly compatible mappings are occasionally weakly compatible mappings result follows 

from theorem 3.1.  

Corollary 3.2.  Let (𝑋, 𝑀𝑀,𝑁, 𝑇) be a modified intuitionistic fuzzy symmetric space that satisfy (MIFW1), 

(MIFW2), (MIF𝐻𝐸), and let A, B, S, and T be self mapping of X such that 

(I) 𝐴(𝑋) ⊂ 𝑇(𝑋)𝑎𝑛𝑑𝐵(𝑋) ⊂ 𝑆(𝑋), 

(II) 𝐹𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋 , let  ϕ: 𝑅+ → 𝑅+ is continuous function satisfying the conditions , 𝜙(0) = 1𝐿∗ ,
ϕ(t) ≤L∗ 𝑡, 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 t > 0 such that 

𝑀𝑀,𝑁(Ax, By, t) ≥L∗ ϕ(𝑚𝑀,𝑁(x, y, t)) 
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𝑚𝑀,𝑁(x, y, t)

= F {𝑀𝑀,𝑁(𝑆𝑥, 𝑇𝑦, 𝑡), 𝑀𝑀,𝑁(𝐵𝑦, 𝑆𝑥, 𝑡), 𝑀𝑀,𝑁( 𝑆𝑥, 𝐴𝑥, 𝑡), 𝑀𝑀,𝑁(𝐵𝑦, 𝑇𝑦, 𝑡), 𝑀𝑀,𝑁(𝐴𝑥, 𝑇𝑦, 𝑡), 

 (
2𝑀𝑀,𝑁(𝑆𝑥, 𝐴𝑥, 𝑡)

1 + 𝑀𝑀,𝑁(𝐵𝑦, 𝑇𝑦, 𝑡)
)} 

(𝐼𝐼𝐼) Suppose that (B, T) satisfied property (E.A.)(respectively, (A, S) satisfies property (E.A.)) and 

(IV)  the pairs (A, S) and (B, T) are occasionally weakly compatible. 

(V)  S(X) is a d- closed subset of X( resp., T(X) is a d- closed subset of X). 

Then A, B, S and T have a unique common fixed point in X. 

Proof. If we put 𝜑(𝑡) = 1 in theorem 3.1, the result follows. 
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