
© 2021 JETIR December 2021, Volume 8, Issue 12                                                               www.jetir.org (ISSN-2349-5162) 

JETIR2112587 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f679 
 

Stimulus conduct of the property of common limit 

in the range of ‘g’ for fuzzy metric 
 

Anil Saini1, Dr. Indu Pal2 
1 Associate Professor, Department of Mathematics, M. D. Govt. Girls College, Dadupur Roran, Karnal 

2
 Associate Professor, Department of Mathematics, Dr.B.R. Ambedkar Govt. (PG) College, Kaithal 

 

Abstract.    

Fuzzy set theory has very wide assortment applications owed to perception of fuzzy set and fuzzy logic. More 

frequently to attest the fixed-point theorem for approximately maps is easy to prove for continuity, closeness and 

completeness for the space. In this paper we confer the conduct of the property of common limit in the range of 

‘g’ for fuzzy metric. Our result encompasses and generalizes some result in fuzzy metric spaces. We also equip an 

example which satisfies our main result in this paper. 
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1. Introduction  

The study on uncertainty and on randomness began to explore with the concept of fuzziness in mathematics. 

Fuzzy set is used in fuzzy metric space, which is initiated by Lofti. A. Zadeh [1]. Compatible mapping is 

generalized from commutatively mappings by Jungck [2]. After that Jungck and Rhodes [3] initiated the notion of 

weak compatible and proved that compatible maps are weakly compatible but converse is not true. !Jungck and 

Rhoades defined the concepts of d-compatible and weakly compatible mappings as postponements of the 

perception of companionable mapping for single-valued mappings on metric spaces. Numerous authors hand-me-

down these perceptions to attest some common fixed point theorems. Jungck prolonged the class of non-

commuting mappings by compatible mappings and prolonged the class of non-commuting mappings by 

compatible mappings!. 

Grabic [4] extended the fixed point theorems of Banach and Edelstein to complete and compact  fuzzy metric 

spaces respectively. Subramanyam[5] generalized the concept of Grabic [4 ] for a pair of commuting mapping. 

Pant[6,7,8] brought the concept of R-weakly commuting maps in metric spaces. Pathak [9] generalized R-weakly 

commuting maps and introduced the concept of R-weakly commuting maps of type (Ag ). 
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2. Preliminaries 

 

Definition-1: The 3-tuple (𝑋, 𝑀, ′) is called a fuzzy metric space (Shortly, FM-space) if 𝑋 is an arbitrary 

set, (′)is a continuous t-norm and M is a fuzzy set in 𝑋2 x [0,1]satisfying following conditions: for all 

𝑥, 𝑦, 𝑧 ∈ 𝑋and𝑠, 𝑡 > 0,                                                                

(AM-1)𝑀(𝑥, 𝑦, 0) = 0                                                        

(AM-2)𝑀(𝑥, 𝑦, 𝑡) = 1, for all t>0 if and only if x y                  

(AM-3)𝑀(𝑥, 𝑦, 𝑡) = 𝑀(𝑦, 𝑥, 𝑡)                                          

(AM-4)𝑀(𝑥, 𝑦, 𝑡)′𝑀(𝑦, 𝑧, 𝑠) ≤ 𝑀(𝑥, 𝑧, 𝑡 + 𝑠)                             

 (AM-5)𝑀(𝑥, 𝑦, . ): [0,1) → [0,1] is left continuous. 

 

Definition-2: Two self- maps 𝑃and 𝑄of fuzzy metric space(𝑋, 𝑀,∗) into itself is said to satisfy the E.A 

Property if there exist a sequences {𝑥𝑛} in X  such that   

lim ( , , ) 1, 0M Px Qx t tn n n    

 

Definition-3: A function 𝜙: [0,∞) → [0,∞) is said to be contractive modulus if 𝜙: [0,∞) → [0,∞) and 

𝜙(𝑡) < 𝑡 for 𝑡 > 0 

 

Definition-4: [10] A 3-tuple (𝑋, 𝑀, 𝑇) is said to be a fuzzy metric space if X is an arbitrary set, T is a 

continuous t-norm, and M is fuzzy sets on X2×[0, ∞) satisfying the following conditions for all 𝑥, 𝑦, 𝑧 ∈ 𝑋 

and s, t > 0 

 (i) M(x, y, 0) > 0; 

(ii) M(x, y, t) = 1 for all t > 0 if and only if x = y; 

(iii) M(x, y, t) = M(y, x, t); 

(iv) T( M(x, y, t) , M(y, z, s) )  M(x, z, t + s); 

(v) M(x, y, .) : [0, ∞) → [0, 1] is left continuous. 

Then (𝑋, 𝑀, 𝑇) is called a fuzzy metric space on X. The function M(x, y, t) denote the degree of nearness 

between x and y w.r.t.  t  respectively. 

 

Illustration-1:   Let X = {1/n : n N  } {0} and let T be the continuous t-norm defined by T(a, b) = ab 

(or T(a, b) = min{a, b}) respectively,  

for all 𝑎, 𝑏 ∈ [0,1]. For each t > 0 and 𝑥, 𝑦 ∈ 𝑋, define (𝑋, 𝑀, 𝑇) by  
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M(x, y, t) = {
𝑡

𝑡+|𝑥−𝑦|
, 𝑡 >  0,

0𝑡 = 0
      

Clearly, (𝑋, 𝑀, 𝑇) is a complete fuzzy metric space. 

 

3. Main Result 

Theorem : Let  p and q are weakly compatible mappings of a  fuzzy metric space (X, M, T)  satisfying 

Common limit in the range of ‘g’ property satisfying inequality: 

1. 𝑀(𝑝𝑥, 𝑝𝑦, 𝑘𝑡) ≥ 𝑀(𝑞𝑥, 𝑞𝑦, 𝑡),k>0 

2. 𝑀(𝑝𝑥, 𝑝𝑝𝑥, 𝑡) ≥ 𝑚𝑎𝑥{𝑀(𝑞𝑥, 𝑞𝑝𝑥, 𝑡), 𝑀(𝑝𝑥, 𝑞𝑥, 𝑡), 𝑀(𝑝𝑝𝑥, 𝑞𝑝𝑥, 𝑡), 𝑀(𝑝𝑥, 𝑞𝑝𝑥, 𝑡), 𝑀(𝑞𝑥, 𝑝𝑝𝑥, 𝑡)} 

whenever  p𝑥 ≠ 𝑝𝑝𝑥 if the range of p and q are subspace of X, then p and q have a common fixed point. 

Proof:  since p and q satisfy our property there exists a sequence {xn} in X such that  𝑙𝑖𝑚𝑛→∞ 𝑝 𝑥𝑛 =

𝑙𝑖𝑚𝑛→∞ 𝑞 𝑥𝑛 = 𝑞𝑥 for some x in X. 

Taking 𝑥 = 𝑦𝑛, 𝑦 = 𝑥𝑛 , we have 

𝑀(𝐴𝑦𝑛, 𝐵𝑥𝑛 , 𝑘𝑡) ∗ [𝑀(𝐶𝑦𝑛, 𝐴𝑦𝑛, 𝑘𝑡) × 𝑀(𝐷𝑥𝑛 , 𝐵𝑥𝑛, 𝑘𝑡)]    

                                 ≥ {
𝑀(𝐶𝑦𝑛, 𝐴𝑦𝑛, 𝑡) ∗ 𝑀(𝐶𝑦𝑛, 𝐷𝑥𝑛 , 𝑡)
∗ 𝑀(𝐶𝑦𝑛, 𝐵𝑥𝑛 , 𝑡)

}   

As taking𝑛 → ∞, we obtain 

𝑀(𝐴𝑦𝑛, 𝑝, 𝑘𝑡) ∗ [𝑀(𝑝, 𝐴𝑦𝑛, 𝑘𝑡) × 𝑀(𝑝, 𝑝, 𝑘𝑡)]  

                          ≥ {
𝑀(𝑝, 𝐴𝑦𝑛, 𝑡) ∗ 𝑀(𝑝, 𝑝, 𝑡)
∗ 𝑀(𝑝, 𝑝, 𝑡)

}   

⇒ 𝑀(𝐴𝑦𝑛, 𝑝, 𝑘𝑡) ≥ {𝑀(𝐴𝑦𝑛, 𝑝, 𝑡)                                                                                                    By using lemma, 

we get  

𝑙𝑖𝑚
𝑛→∞

𝐴𝑦𝑛 = 𝑝 and 𝑙𝑖𝑚
𝑛→∞

𝐴𝑦𝑛 = 𝑝 = 𝑙𝑖𝑚
𝑛→∞

𝐷𝑦𝑛 

Let suppose 𝐶(𝑋) is a complete subspace of X , then𝑝 = 𝐶(𝑞), for some𝑞 ∈ 𝑋 

𝑙𝑖𝑚
𝑛→∞

𝐴𝑦𝑛 = 𝑙𝑖𝑚
𝑛→∞

𝐶𝑦𝑛 = 𝑙𝑖𝑚
𝑛→∞

𝐵𝑥𝑛 

                                      = 𝑙𝑖𝑚
𝑛→∞

𝐷𝑥𝑛 = 𝑝 = 𝐶(𝑞)                                                    

We will claim that 𝐴(𝑞) = 𝐶(𝑞) 

Taking 𝑥 = 𝑞, 𝑦 = 𝑥𝑛 

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                               www.jetir.org (ISSN-2349-5162) 

JETIR2112587 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f682 
 

𝑀(𝐴𝑞, 𝐵𝑥𝑛, 𝑘𝑡) ∗ [𝑀(𝐶𝑞, 𝐴𝑞, 𝑘𝑡) × 𝑀(𝐷𝑥𝑛, 𝐵𝑥𝑛, 𝑘𝑡)]          

                              ≥ {
𝑀(𝐶𝑞, 𝐴𝑞, 𝑡) ∗ 𝑀(𝐶𝑞, 𝐷𝑥𝑛, 𝑡)
∗ 𝑀(𝐶𝑞, 𝐵𝑥𝑛, 𝑡)

} 

As 𝑛 → ∞,  we get  

𝑀(𝐴𝑞, 𝑞, 𝑘𝑡) ∗ [𝑀(𝐶𝑞, 𝐴𝑞, 𝑘𝑡) × 𝑀(𝑝, 𝑝, 𝑘𝑡)]     

                                      ≥ {
𝑀(𝐶𝑞, 𝐴𝑞, 𝑡) ∗ 𝑀(𝐶𝑞, 𝑝, 𝑡)
∗ 𝑀(𝐶𝑞, 𝑝, 𝑡)

} ⇒ 𝑀(𝐴𝑞, 𝐶𝑞, 𝑘𝑡) ≥ {𝑀(𝐴𝑞, 𝐶𝑞, 𝑡)                                                                                                    

By using lemma  

⇒ 𝐴(𝑞) = 𝐶(𝑞).                                                                                                                                  This implies 

(𝐴, 𝐶) have coincident point 𝑞 ∈ 𝑋.                                                                            By using  conditions, the weak 

compatibility of (𝐴, 𝐶) implies that 𝐴𝐶(𝑞) = 𝐶𝐴(𝑞)      

⇒ 𝐴𝐴(𝑞) = 𝐴𝐶(𝑞) = 𝐶𝐴(𝑞) = 𝐶𝐶(𝑞)                                                                                                                                                                                                   

 ⇒ 𝐶𝑞 = 𝐴𝑞 = 𝐷𝑟                                                                                                                                                                                                                                                                                                                                                 

We claim that 𝐷(𝑟) = 𝐵(𝑟)  

Taking 𝑥 = 𝑞, 𝑦 = 𝑟in , we get 

𝑀(𝐴𝑞, 𝐵𝑟, 𝑘𝑡) ∗ [𝑀(𝐶𝑞, 𝐴𝑞, 𝑘𝑡) × 𝑀(𝐷𝑟, 𝐵𝑟, 𝑘𝑡)]                                                                                                                          

                         ≥ {
𝑀(𝐶𝑞, 𝐴𝑞, 𝑡) ∗ 𝑀(𝐶𝑞, 𝐷𝑟, 𝑡)
∗ 𝑀(𝐶𝑞, 𝐵𝑟, 𝑡)

} 

𝐷(𝑟) = 𝐵(𝑟)                                                                                                                                         

we get                                                                                                                    

⇒ 𝐶𝑞 = 𝐴𝑞 = 𝐷𝑟 = 𝐵𝑟                                                                                                                                                                                                            

Again by using the definition of weak compatibility of (𝐵, 𝐷) implies that 𝐵𝐷𝑟 = 𝐷𝐵𝑟 

⇒ 𝐵𝐷𝑟 = 𝐷𝐵𝑟 = 𝐵𝐵𝑟 = 𝐷𝐷𝑟                                                                                                             We will prove 

that 𝐴𝑞 is the common fixed point of 𝐴, 𝐵, 𝐶 and D .                                                  

 by taking 𝑥 = 𝐴𝑞, 𝑦 = 𝑟  

𝑀(𝐴𝐴𝑞, 𝐵𝑟, 𝑘𝑡) ∗ [𝑀(𝐶𝐴𝑞, 𝐴𝐴𝑞, 𝑘𝑡) × 𝑀(𝐷𝑟, 𝐵𝑟, 𝑘𝑡)] 

                          ≥ {
𝑀(𝐶𝐴𝑞, 𝐴𝐴𝑞, 𝑡) ∗ 𝑀(𝐶𝐴𝑞, 𝐷𝑟, 𝑡)
∗ 𝑀(𝐶𝐴𝑞, 𝐵𝑟, 𝑡)

} 
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Now we have𝐴𝐴𝑞 = 𝐵𝑟 = 𝐴𝑞.This implies𝐴𝑞 = 𝐴𝐴𝑞 = 𝐶𝐴𝑞 is common fixed point of 𝐴and 𝐶. 

Similarly, we prove that 𝐵𝑟 is the common fixed point of 𝐵and 𝐷.                                                                         

𝐴𝑞 = 𝐵𝑟, 𝐴𝑞is the fixed point of 𝐴, 𝐵, 𝐶 and 𝐷.                                                   

!Finally, we show the uniqueness of the common fixed point !. If possible, let x and y  be two fixed point 

of𝐴, 𝐵, 𝐶and D .Then by taking 𝑥 = 𝑥 ′, 𝑦 = 𝑦 ′ 

𝑀(𝐴𝑥 ′, 𝐵𝑦 ′, 𝑘𝑡) ∗ [𝑀(𝐶𝑥 ′, 𝐴𝑥 ′, 𝑘𝑡) × 𝑀(𝐷𝑦 ′, 𝐵𝑦 ′, 𝑘𝑡)] 

                                              ≥ {

𝑀(𝐶𝑥 ′, 𝐴𝑥 ′, 𝑡) ∗

𝑀(𝐶𝑥 ′, 𝐷𝑦 ′, 𝑡) ∗

𝑀(𝐶𝑥 ′, 𝐵𝑦 ′, 𝑡)

} 

By using definition of fixed point and fuzzy metric spaces, we get x y  .                                  

Thus, the mapping𝐴, 𝐵, 𝐶 and D have a unique common fixed point. 

There exists some Xu p𝑢 = 𝑞𝑥 

Now we claim that p𝑢 = 𝑞𝑢 

If p𝑢 ≠ 𝑞𝑢then 𝑀(𝑝𝑥𝑛, 𝑝𝑢, 𝑘𝑡) ≥ 𝑀(𝑞𝑥𝑛 , 𝑞𝑢, 𝑡) 

Letting n we have 𝑀(𝑞𝑥, 𝑝𝑢, 𝑘𝑡) ≥ 𝑀(𝑞𝑥, 𝑞𝑢, 𝑡) which implies p𝑢 = 𝑞𝑢 

Since p and q are weakly compatible then they must commute at their coincidence points which implies  𝑝𝑞𝑢 =

𝑞𝑝𝑢 

Now𝑀(𝑝𝑢, 𝑝𝑝𝑢, 𝑡) ≥ 𝑚𝑎𝑥{𝑀(𝑞𝑢, 𝑞𝑝𝑢, 𝑡), 𝑀(𝑝𝑢, 𝑝𝑢, 𝑡), 𝑀(𝑝𝑝𝑢, 𝑝𝑞𝑢, 𝑡), 𝑀(𝑝𝑢, 𝑝𝑞𝑢, 𝑡), 𝑀(𝑝𝑢, 𝑞𝑞𝑢, 𝑡)} 

𝑀(𝑝𝑢, 𝑝𝑝𝑢, 𝑡) ≥ 𝑚𝑎𝑥{1, 𝑀(𝑝𝑢, 𝑝𝑢, 𝑡), 𝑀(𝑝𝑝𝑢, 𝑝𝑞𝑢, 𝑡), 𝑀(𝑝𝑢, 𝑝𝑞𝑢, 𝑡), 𝑀(𝑝𝑢, 𝑝𝑝𝑢, 𝑡)} 

𝑀(𝑝𝑢, 𝑝𝑝𝑢, 𝑡) ≥ 1 a contradiction  implies 𝑝𝑢 = 𝑝𝑝𝑢. 

Hence 𝑝𝑢 = 𝑝𝑝𝑢 = 𝑝𝑞𝑢 = 𝑞𝑝𝑢 = 𝑞𝑞𝑢 

Hence   pu is a common fixed point of   p and q  . Hence   the  theorem. 

Example 1: Let (𝑋, 𝑀, ′) is standard fuzzy metric space, where𝑋 = [0,1], such as   
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𝑀(𝑥, 𝑦, 𝑡) = {

0, 𝑡 = 0
𝑡

𝑡 + |𝑥 − 𝑦|
, 𝑡 > 0

} 

 with𝑎′𝑎 ≥ 𝑎, ∀𝑎 ∈ (0,1], Let𝐴, 𝐵, 𝐶, 𝐷are four mapping from 𝑋 to itself define as:                                                  

       𝐴(𝑥) = {

𝑥

3
,  0 ≤ 𝑥 < 1

1

2
, 𝑥 = 1

} , 𝐵(𝑥) = {

𝑥

2
,  0 ≤ 𝑥 < 1

1

4
, 𝑥 = 1

} 

            𝐶(𝑥) = {
𝑥,  0 ≤ 𝑥 < 1
1

2
, 𝑥 = 1

} , 𝐷(𝑥) = {
𝑥

2
,  0 ≤ 𝑥 < 1

1, 𝑥 = 1
}           

i) Clearly, 𝐴(𝑋) ⊂ 𝐷(𝑋), 𝐵(𝑋) ⊂ 𝐶(𝑋)                                                         

ii) For sequence𝑥𝑛 =
1

𝑛
, the pair (𝐴, 𝐶) or (𝐵, 𝐷) satisfies given property.                                                            

 iii) For𝑘 =
1

2
, 𝑡 > 0, and (ii) condition of the main theorem satisfied by mappings𝐴, 𝐵, 𝐶, 𝐷.  

The pair (𝐴, 𝐶) and(𝐵, 𝐷) are weakly compatible at 𝑥 = 0 which is coincident point of𝐴, 𝐵, 𝐶, 𝐷. Thus all 

conditions of theorem are satisfied then 𝑥 = 0is unique common fixed point of𝐴, 𝐵, 𝐶 and 𝐷in𝑋.  
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