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Abstract 

In this paper, we present new common fixed point theorems in the setting of fuzzy Menger spaces 
by considering self-mappings that satisfy the condition of occasional weak compatibility. The 
analysis is enriched through the incorporation of A-class functions, which serve as control 
functions in the formulation of contractive type conditions. This approach allows for the 
generalization and extension of several known results in the field of fuzzy fixed point theory. The 
structure of fuzzy Menger spaces, combined with the flexibility of A-class functions, enables the 
establishment of sufficient conditions for the existence and uniqueness of common fixed points 
among a family of self-mappings. To support the theoretical results, we also provide illustrative 
examples that demonstrate the applicability and effectiveness of the proposed theorems. The findings 
contribute to the broader understanding of fixed point results in fuzzy environments and highlight 
the utility of occasionally weakly compatible mappings under generalized contractive settings. 

Keywords: Fuzzy Menger Space, Ccommon Fixed Point, Occasionally Weakly, 
A-Class Function.

I. Introduction

Fixed point theory in fuzzy settings has attracted considerable interest due to its wide range 
of applications in mathematical modeling under uncertainty. The notion of fuzzy Menger space, 
introduced by Kramosil and Michalek [4] and later extended by Schweizer and Sklar [15], provides 
a suitable framework for analyzing convergence and continuity in fuzzy environments. Within this 
context, various generalizations of compatibility among mappings have been studied to establish 
fixed point results under relaxed conditions. 

One such generalization is the concept of occasionally weakly compatible (OWC) mappings, 
introduced by Al-Thagafi and Shahzad [1], which weakens the usual commutativity assumption 
and allows the mappings to commute at their coincidence points. Additionally, the use of A-class 
functions, as explored in the works of Singh and others [26], has enabled the formulation of 
broader contractive conditions beyond classical Lipschitz-type inequalities. Shrivastava, K. et 
al.[28] prove certain popular fixed point theorems for new rational expression eight mapping 
through occasionally weakly compatible maps interval-valued fuzzy metric space. 

Motivated by these developments, this paper investigates new common fixed point theorems 
for self-mappings in fuzzy Menger spaces using the framework of occasionally weakly compatible 
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mappings and contractive conditions defined via A-class functions. Our results extend and 
generalize several existing theorems in fuzzy fixed point theory. 

II. Preliminaries

we give some basic definitions which are useful for main result in this paper. 

Definition 2.1[25] Let R represent the real’s and 𝑅ା represent the reals that are not negative. If a 
mapping 𝐹: 𝑅 → 𝑅ା is non-decreasing and left continuous, 𝑖𝑛𝑓{𝐹(𝑡): 𝑡 ∈ 𝑅} = 0 𝑎𝑛𝑑  𝑠𝑢𝑝{𝐹(𝑡): 𝑡 ∈

𝑅} = 1, it is considered a distribution function. 

Definition 2.2[25] A binary relation 𝑡: [0,1] ×  [0,1] → [0,1] is called 𝑡 − 𝑛𝑜𝑟𝑚  if it satisfies the 
following properties:  

(i) 𝑡(0,0) = 0 𝑎𝑛𝑑 𝑡(𝑎, 1) = 𝑎    ∀ 𝑎 ∈ [0,1];
(ii) 𝑡(𝑎, 𝑏) = 𝑡(𝑎, 𝑏) ∀ 𝑎, 𝑏 ∈ 𝑡(𝑎, 𝑏);
(iii) 𝑡(𝑡(𝑎, 𝑏), 𝑐) = 𝑡൫𝑎, 𝑡(𝑏, 𝑐)൯   ∀ 𝑎, 𝑏, 𝑐, 𝑑 ∈ [0,1];
(iv) 𝑡(𝑎, 𝑏) ≤ 𝑡(𝑐, 𝑑), whenever  𝑎 ≤ 𝑐 𝑎𝑛𝑑 𝑏 ≤ 𝑑    ∀ 𝑎, 𝑏, 𝑐, 𝑑 ∈ [0,1]

Definition 2.3[25]  An ordered pair (𝛺, 𝐹ఈ )  consisting of a  non-empty set 𝑋 and 𝐹ఈ form 𝛺 × 𝛺 into 
the collection of all fuzzy distribution functions, 𝐹ఈ ∈ 𝑅 , ∀ 𝛼 ∈ [0,1]  is called fuzzy probabilistic 
metric space (FPM-space). The fuzzy distribution function is expressed by 𝐹ఈ(௫,௬) and 𝐹ఈ(௫,௬)(𝑡)  is 
the value of 𝐹ఈ(௫,௬)  at 𝑡 𝑖𝑛 𝑅 𝑎𝑛𝑑  following properties are met : 

(i) 𝐹ఈ(௫,௬)(0) = 0, ∀ 𝑥, 𝑦 ∈ 𝛺

(ii) 𝐹ఈ(௫,௬)(𝑡) = 1 , ∀ 𝑡 > 0 ⇔  𝑥 = 𝑦

(iii) 𝐹ఈ(௫,௬)(𝑡) = 𝐹ఈ(௬,௫)(𝑡) , ∀  𝑥, 𝑦 ∈ 𝛺

(iv) 𝑖𝑓 𝐹ఈ(௫,௬)(𝑠)= 1 𝑎𝑛𝑑 𝐹ఈ(௬,௭)(𝑟) = 1 ⇒   𝐹ఈ(௫,௭)(𝑠 + 𝑟) = 1 , ∀  𝑥, 𝑦, 𝑧 ∈ 𝛺 , 𝑠, 𝑟 > 0.

Definition 2.4[25] A fuzzy Menger Space is a triplet (𝛺, 𝐹ఈ , 𝑇), Where (𝛺, 𝐹ఈ,t) is a fuzzy 
Probabilistic Metric Space (𝐹𝑃𝑀 −Space) and T is a t-norm such that for all x ,y , 𝑧 ∈  𝛺 and all 𝑡ଵ 
, 𝑡ଶ ≥ 0  and 𝛼 ∈ [0,1],           𝐹ఈ(௫,௭)(𝑠 + 𝑟) ≥ 𝑡(𝐹ఈ(௫,௬)(𝑠), 𝐹ఈ(௬,௭)(𝑟)). 

Definition 2.5[25]  Let  (𝛺, 𝐹ఈ , 𝑡)  be a fuzzy menger space, if 𝑥 ∈ 𝛺, 𝜀 > 0 and 𝜆 ∈ (0,1) then 
(𝜀, 𝜆) − neighorhood of 𝑥, 𝑐𝑎𝑙𝑙𝑒𝑑 𝑈௫(𝜀, 𝜆) defined by 𝑈௫(𝜀, 𝜆) =  ൛𝑦 ∈ 𝛺 ∶  𝐹ఈ(௫,௬)(𝜀) > (1 − 𝜆)ൟ 
An (𝜀, 𝜆) − topology in 𝛺 is the topology induced by the family {𝑈௫(𝜀, 𝜆) ∶ 𝑥 ∈ 𝛺, 𝜀 > 0, 𝛼 ∈

[0,1]𝑎𝑛𝑑 𝜆 ∈ (0,1)  } of neighborhood. 

Definition 2.6[25] Let  (𝛺, 𝐹ఈ , 𝑡)  be a fuzzy menger space, Where T is a continuous t-norm then 

(i) A sequence {𝑥௡} 𝑖𝑛 𝛺 𝑖𝑠 said to be convergent if for every  𝜀 > 0 𝑎𝑛𝑑 𝜆 > 0 ,   there
exists an integer 𝑁 = 𝑁(𝜀, 𝜆) 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑥௡ ∈ 𝑈௫(𝜀, 𝜆) ∀ 𝑛 ≥ 𝑁 or equivalently 
𝐹ఈ(𝑥௡ , 𝑥,𝜀)  > 1 − 𝜆 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 ≥ 𝑁 𝑎𝑛𝑑 𝛼 ∈ [0,1]. 

(ii) A sequence {𝑥௡} 𝑖𝑛 𝛺 𝑖𝑠  said to be a Cauchy Sequence if for every 𝜀 > 0 and 𝜆 > 0,

there exists an integer 𝑁 = 𝑁(𝜀, 𝜆) such that 𝐹ఈ(𝑥௡ , 𝑥௠, 𝜀)  > 1 − 𝜆

𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛, 𝑚 ≥ 𝑁 𝑎𝑛𝑑 𝛼 ∈ [0,1].

(iii) A Menger space (𝛺,𝐹ఈ,t) is said to be Complete if every Cauchy Sequence in
𝑋 converges to a point in 𝛺 𝑓𝑜𝑟 𝑎𝑙𝑙  𝛼 ∈ [0,1]. 
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Lemma 2.7[20] Let (𝑋, 𝐹ఈ ,∗)   be a fuzzy Menger space and 𝑥, 𝑦 ∈ 𝑋 . if there exists a constant 
𝑘 ∈ (0,1) such that   𝐹ఈ(௫,௬)(𝑘𝑡) ≥ 𝐹ఈ(௫,௬)(𝑡) 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡 > 0 𝑡ℎ𝑒𝑛 𝑥 = 𝑦 

Lemma 2.8[20] Let  {𝑦௡} be a sequence in fuzzy Menger space (𝑋, 𝐹ఈ ,∗) with continuous t-norm and 
𝑡 ∗ 𝑡 ≥ 𝑡 , 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡 ∈ [0,1] 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝐹ఈ(௬೙,௬೙శభ)(𝑘𝑡) ≥ 𝑚𝑖𝑛(𝐹ఈ(௬೙షభ,௬೙)(𝑡), 𝐹ఈ(௬೙,௬೙శభ)(𝑡)). 
For all 𝑡 > 0 𝑎𝑛𝑑 𝑛 ∈ 𝑁. then {𝑦௡} is a Cauchy sequence in 𝑋. 

Lemma 2.9[20] Let  {𝑥௡} be a sequence in fuzzy Menger space (𝑋, 𝐹ఈ ,∗)   with continuous t-norm 
and 𝑡 ∗ 𝑡 ≥ 𝑡 , 𝑖𝑓 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡𝑠 𝑖𝑛 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  𝑘 ∈ (0,1) 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡    𝐹ఈ(௫೙,௫೙శభ)(𝑘𝑡) ≥ 𝐹ఈ(௫೙,௫೙శభ)(𝑡) 
For all 𝑡 > 0 𝑎𝑛𝑑 𝑛 = 1,2 … … ., then {𝑥௡} is a Cauchy sequence in 𝑋. 

Lemma 2.10[25] Let (𝛺, 𝑑) is a metric space then d induces a mapping 𝐹ఈ: 𝛺 ⨯ 𝛺 → 𝐿 defined by 
𝐹ఈ(௣,௤) = 𝐻ఈ(𝑥 − 𝑑(𝑝, 𝑞): 𝑝, 𝑞 ∈ 𝑅 𝑓𝑜𝑟 𝑎𝑙𝑙 𝛼 ∈ [0,1]. Further if 𝑡: [01] ⨯ [0,1] → [0,1] is defined by 
𝑡(𝑎, 𝑏) = Min{𝑎, 𝑏} then (𝛺, 𝐹ఈ , 𝑡)   is a fuzzy Menger space. It is complete if and only if (𝛺, 𝑑)  is 
complete. 

Definition 2.11[11] Let (𝛺, 𝐹ఈ , 𝑡) is  fuzzy Menger space then the mappings 𝐴, 𝐵: 𝛺 → 𝛺  are said to 
be (𝐸. 𝐴) 𝑙𝑖𝑘𝑒 property  if there exists a sequence  {𝑥௡} ∈ 𝛺  𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝐴𝑥௡ , 𝐵𝑥௡ → 𝑧 for some 
𝑧 ∈ 𝐴(𝛺) ∪ 𝐵(𝛺) 𝑎𝑠 𝑛 → ∞. 

Definition 2.12[25] Let (𝛺, 𝐹ఈ , 𝑡) is  fuzzy Menger space then the mappings 𝐴, 𝐵: 𝛺 → 𝛺  are said to 
be property (𝐸. 𝐴) if there exists a sequence {𝑥௡} ∈ 𝛺 such that 𝐴𝑥௡ , 𝐵𝑥௡ → 𝑧 for some 𝑧 ∈ 𝛺 𝑎𝑠 𝑛 →

∞. 

Definition 2.13[11] Let (𝛺, 𝐹ఈ , 𝑡) is  fuzzy Menger space then the mappings 𝐴, 𝐵: 𝛺 → 𝛺  are said to 
be 𝐶𝐿𝑅஻ − 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦   if there exists a sequence {𝑥௡} ∈ 𝛺 such that 𝐴𝑥௡ , 𝐵𝑥௡ → 𝑧 for some 𝑧 ∈

𝛺 𝑎𝑠 𝑛 → ∞. 

Definition 2.14[3] Let (𝛺, 𝐹ఈ , 𝑡) is  fuzzy Menger space then the mappings 𝐴, 𝐵: 𝛺 → 𝛺  are said to 
be weakly compatible if these are commuting at their coincidence points. 

Definition 2.15[3] Let (𝛺, 𝐹ఈ , 𝑡) is  fuzzy Menger space then the mappings 𝐴, 𝐵: 𝛺 → 𝛺  are said to 
be weakly compatible if there is a coincidence point at which the mapping commutes. 

Definition 2.16[6] (A-Class function) : A mapping Å: (0,1) × (0,1) → 𝑅ା is continuous and hold the 
following conditions:  
(𝐴௔)      Å(𝑢, 𝑣) ≥ 𝑢; 
(𝐴௕)      Å(𝑢, 𝑣) = 𝑢 ⇒ 𝑒𝑖𝑡ℎ𝑒𝑟  𝑢 = 1  𝑜𝑟 𝑣 = 1; 
(𝐴௖)      Å(1,1) = 1;  
Then Å is called Å-class function. 
Definition 2.17[6] Let φ be a class of mapping 𝜑: [0,1] → [0,1]: 
(𝜑௔)   𝜑 is continuous  and non-decreasing on [0,1]; 
(𝜑௕)   𝜑(𝑥) > 𝑥  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ (0,1);  
(𝜑௖)   𝜑(0) = 0  𝑎𝑛𝑑 𝜑(0) = 0  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 ∈ (0,1);  
Definition 2.18[6] Let : [0,1] → [0,1] is monotonic increasing function with, 𝜔(𝑡) > 𝑡  and 𝜔(0) =

0  𝑎𝑛𝑑 𝜔(1) = 1.

The given theorem is proved by S. D. Diwan and Raja [2] and applied the concepts of expansion 
mappings and CLRs-property and extracted fixed point results 
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Theorem[3]. Given a complete fuzzy PM-space (𝛺, 𝐹𝛼, 𝑡) with continuous t-norm and t defined by 
𝑡(𝑎, 𝑏) = min{𝑎, 𝑏} 𝑓𝑜𝑟 𝑎, 𝑏 ∈ [0,1] ,   let 𝐺, 𝐻, 𝑃, 𝑎𝑛𝑑 𝑄 be self-mapping. They must also meet the 
following requirements: 

(1) 𝐺(𝛺) ⊆ 𝑄(𝛺), 𝐻(𝛺) ⊆ 𝑃(𝛺);

(2) (𝐺, 𝑃)  𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑠 𝐶𝐿𝑅௉ 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑜𝑟  (𝐻, 𝑄)  satisfies 𝐶𝐿𝑅ொ property;
(3) (𝐺, 𝑃) 𝑎𝑛𝑑  (𝐻, 𝑄) are  weakly compatible.
(4) One of the 𝐺(𝛺), 𝐻(𝛺), 𝑃(𝛺)  𝑜𝑟  𝑄(𝛺)  is a closed subset of  𝛺.

(5) there exists a constant 𝑘 > 1 such that (𝐹ఈ(ீ௫,ு௬)(𝑘𝑡) ≤ 𝐹ఈ(௉௫,ொ௬)(𝑡)  for all
𝑥, 𝑦 ∈ 𝛺 , 𝛼 ∈ [0,1] 𝑎𝑛𝑑 𝑡 > 0. Then 𝐺, 𝐻, 𝑃 𝑎𝑛𝑑 𝑄  have a 𝑈𝐶𝐹𝑃 in  𝛺.

In this paper we generalized as a weaker condition for this we use the occasionally weakly 
compatible such as  A-Class Function, to prove a few fixed point results. 

III. Main Results

Theorem 3.1  Let 𝐺, 𝑃, 𝐻, 𝑄, 𝑆 𝑎𝑛𝑑 𝑇 are six self-mapping on a fuzzy Menger space (X, Fα *,), where * 
is the min 𝑡 − 𝑛𝑜𝑟𝑚 and satisfying the following Conditions: 

(i) 𝐺(𝑋) ⊆ 𝑇𝐻(𝑋) ,  𝑃(𝑋) ⊆ 𝑆𝑄(𝑋)

(ii) 𝜑൛𝐹ఈ(ீ௫,௉௬)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(௫,௬) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௫,௬) (𝑡)ቁቃ

Where,  𝐹ఈ(௫,௬) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீ௫,ௌொ௫)(𝑡), 𝐹ఈ(௉௬,்ு௬)(𝑡), 𝐹ఈ(ீ௫,்ு௬)(𝑡), 𝐹ఈ(ௌொ௫,௉௬)(2𝑡)ൟ൧

𝐹𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋 , 𝑡 > 0, 𝜑 ∈ 𝑍 .     (𝐺, 𝑆𝑄) 𝑎𝑛𝑑  (𝑃, 𝑇𝐻) 𝑎𝑟𝑒  Weakly compatible;
(iii) (𝐺, 𝑆𝑄) 𝑎𝑛𝑑  (𝑃, 𝑇𝐻) Share one of the 𝐶𝐿𝑅ௌொ, 𝐶𝐿𝑅்ு  𝑎𝑛𝑑  𝐶𝐿𝑅(ௌொ)(்ு)  − 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦.

(iv) Then 𝐺, 𝑃, 𝐻, 𝑄, 𝑆  𝑎𝑛𝑑 𝑇 have a 𝑈𝑐𝑓𝑝  in 𝑋.

Proof: 
 Case (I) - Since (𝐺, 𝑆𝑄) share  𝐶𝐿𝑅ௌொ −𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦. so, by the definition, there exist sequences {𝑥௡}  in 
X such that 
lim
௡→∞

𝐺𝑥௡ = lim
௡→∞

𝑆𝑄𝑥௡ = 𝑧,  𝑧 ∈ 𝑆𝑄(𝑋)

Since 𝐺(𝑋) ⊆ 𝑇𝐻(𝑋) then exist sequences {𝑦௡}  in X such that 𝐺𝑥௡ = 𝑇𝐻𝑦௡ 
𝑖. 𝑒    lim

௡→∞
𝐺𝑥௡ = lim

௡→∞
𝑇𝐻𝑦௡ = 𝑧 

Now we claim lim௡→∞ 𝑃𝑦௡ = 𝑧 
Putting  𝑥 = 𝑥௡ 𝑎𝑛𝑑 𝑦 = 𝑦௡ 𝑖𝑛  (2) 𝑡ℎ𝑒𝑛        
𝜑൛𝐹ఈ(ீ௫೙,௉௬೙)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(௫೙,௬೙) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௫೙,௬೙) (𝑡)ቁቃ 
Where,  𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீ௫೙,ௌொ௫೙)(𝑡), 𝐹ఈ(௉௬೙,்ு௬೙)(𝑡), 𝐹ఈ(ீ௫೙ ,்ு௬೙)(𝑡), 𝐹ఈ(ௌொ௫೙,௉௬೙)(2𝑡)ൟ൧ 

𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(ீ௫೙,ௌொ௫೙)(𝑡), 𝐹ఈ(௉௬೙,்ு௬೙)(𝑡), 𝐹ఈ(ீ௫೙,்ு௬೙)(𝑡),

𝐹ఈ(ௌொ௫೙,ீ௫೙)(𝑡) ∗ 𝐹ఈ(ீ௫೙ ,௉௬೙)(𝑡)
ቋ቉

On taking limit as 𝑛 → ∞ 

lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(ீ௫೙ ,ௌொ௫೙)(𝑡), 𝐹ఈ(௉௬೙,்ு௬೙)(𝑡), 𝐹ఈ(ீ௫೙,்ு௬೙)(𝑡),

lim
௡→∞

𝐹ఈ(ௌொ௫೙ ,ீ௫೙)(𝑡) ∗ lim
௡→∞

𝐹ఈ(ீ௫೙,௉௬೙)(𝑡) ቋ቉

lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
lim
௡→∞

𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(௉௬೙,௭)(𝑡), 𝐹ఈ(௭,௭)(𝑡),

𝐹ఈ(௭,௭)(𝑡) ∗ 𝐹ఈ(௭,௉௬೙)(𝑡)
ቋ቉

lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
1, 𝐹ఈ(௉௬೙,௭)(𝑡), 1,

1 ∗ 𝐹ఈ(௭,௉௬೙)(𝑡)
ቋ቉

lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡) = 𝜔ൣ𝐹ఈ(௉௬೙,௭)(𝑡)൧ 

lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡) > ൣ𝐹ఈ(௉௬೙,௭)(𝑡)൧ 
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Form (2) 

𝜑 ቄlim
௡→∞

𝐹ఈ(ீ௫೙,௉௬೙)(𝑡)ቅ ≥ Å ቂ𝜑 ൬lim
௡→∞

𝐹ఈ(௫೙ ,௫೙) (𝑡)൰ , 𝜔 ൬lim
௡→∞

𝐹ఈ(௫೙,௬೙) (𝑡)൰ቃ 

𝜑൛𝐹ఈ(ீ௫೙,௉௬೙)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(௉௬೙,௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௉௬೙,௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(௉௬೙,௭)(𝑡)൧ 
By A- class function,  

Either  𝜑 ൬𝜔 ቀ𝐹ఈ(௉௬೙,௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(௉௬೙,௭)(𝑡)ቁ = 1 

𝜔 ቀ𝐹ఈ(௉௬೙,௭)(𝑡)ቁ = 1 ⇒ lim௡→∞ 𝑃𝑦௡ = 𝑧. 

In the same manner, we can prove  
Case (II) - If the pair  (𝑃, 𝑇𝐻) Share 𝐶𝐿𝑅்ு  – 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 
Case (III) - 𝑁𝑜𝑤  (𝐺, 𝑆𝑄) 𝑎𝑛𝑑  (𝑃, 𝑇𝐻) Share 𝐶𝐿𝑅(ௌொ)(்ு) – 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦, there exist sequences {𝑥௡} and 
{𝑦௡}  in X such that 
lim
௡→∞

𝐺𝑥௡ = lim
௡→∞

𝑆𝑄𝑥௡ = lim
௡→∞

𝑃𝑦௡ = 𝑧 = lim
௡→∞

𝑇𝐻𝑦௡ = 𝑧 ,  𝑧 ∈ 𝑆𝑄(𝑋) ∩ 𝑇𝐻(𝑋)

Where, 
𝑧 ∈ 𝑆𝑄(𝑋) ∩ 𝑇𝐻(𝑋) then ∄ two point 𝑢 𝑎𝑛𝑑 𝑣 ∈ 𝑋 such that 𝑧 = 𝑆𝑄𝑢  𝑎𝑛𝑑  𝑧 = 𝑇𝐻𝑣. 
Now to claim 𝐺𝑢 = 𝑧 = 𝑆𝑄𝑢  𝑎𝑛𝑑  𝑃𝑣 = 𝑧 = 𝑇𝐻𝑣 
Putting  𝑥 = 𝑥௡ 𝑎𝑛𝑑 𝑦 = 𝑣 𝑖𝑛  (2) 𝑡ℎ𝑒𝑛        
𝜑൛𝐹ఈ(ீ௫೙,௉௩)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(௫೙,௩) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௫೙,௩) (𝑡)ቁቃ 
Where,  𝐹ఈ(௫೙,௩) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீ௫೙ ,ௌொ௫೙)(𝑡), 𝐹ఈ(௉௩,்ு௩)(𝑡), 𝐹ఈ(ீ௫೙ ,்ு௩)(𝑡), 𝐹ఈ(ௌொ௫೙,௉௩)(2𝑡)ൟ൧ 

𝐹ఈ(௫೙,௩) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(ீ௫೙,ௌொ௫೙)(𝑡), 𝐹ఈ(௉௩,்ு௩)(𝑡), 𝐹ఈ(ீ௫೙,்ு௩)(𝑡),

𝐹ఈ(ௌொ௫೙,ீ௫೙)(𝑡) ∗ 𝐹ఈ(ீ௫೙,௉௩)(𝑡)
ቋ቉

On taking limit as 𝑛 → ∞ 

lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
lim
௡→∞

𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(௉௩,௭)(𝑡), 𝐹ఈ(௭,௭)(𝑡),

𝐹ఈ(௭,௭)(𝑡) ∗ 𝐹ఈ(௭,௉௩)(𝑡)
ቋ቉

lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
1, 𝐹ఈ(௉௩,௭)(𝑡), 1,

1 ∗ 𝐹ఈ(௭,௉௩)(𝑡)
ቋ቉

lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡) = 𝜔ൣ𝐹ఈ(௉௩,௭)(𝑡)൧ 

lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡) > ൣ𝐹ఈ(௉௩,௭)(𝑡)൧ 

Form (2) 

𝜑 ቄlim
௡→∞

𝐹ఈ(ீ௫೙,௉௩)(𝑡)ቅ ≥ Å ቂ𝜑 ൬lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡)൰ , 𝜔 ൬lim
௡→∞

𝐹ఈ(௫೙,௩) (𝑡)൰ቃ 

𝜑൛𝐹ఈ(ீ௫೙,௉௩)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(௉௩,௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௉௩,௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(௉௩,௭)(𝑡)൧ 
By A- class function, 

Either  ൬𝜔 ቀ𝐹ఈ(௉௩,௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(௉௩,௭)(𝑡)ቁ = 1 

⇒ 𝜔 ቀ𝐹ఈ(௉௩,௭)(𝑡)ቁ = 1 ⇒ 𝑃𝑣 = 𝑧.

Thus  𝑃𝑣 = 𝑧 = 𝑇𝐻𝑣

But  𝑣 is a point of coincidence of the pair (𝑃, 𝑇𝐻). 
So that  𝑃𝑣 = 𝑧 = 𝑇𝐻𝑣 = 𝐺𝑢 = 𝑆𝑄𝑢. 

Now (𝐺, 𝑆𝑄) 𝑎𝑛𝑑(𝑃, 𝑇𝐻) 𝑎𝑟𝑒  Weakly compatible then 𝐺𝑧 = 𝑆𝑄𝑧 = 𝑃𝑧 = 𝑇𝐻𝑧. 
Now put  𝑥 = 𝑧 𝑎𝑛𝑑 𝑦 = 𝑣 𝑖𝑛  (2) 𝑡ℎ𝑒    
𝜑൛𝐹ఈ(ீ௭,௉௩)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(௭,௩) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௭,௩) (𝑡)ቁቃ 
Where,  𝐹ఈ(௭,௩) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீ௭,ௌொ௭)(𝑡), 𝐹ఈ(௉௭,்௩)(𝑡), 𝐹ఈ(ீ௭,்ு௩)(𝑡), 𝐹ఈ(ௌொ௭,௉௩)(2𝑡)ൟ൧ 

𝐹ఈ(௭,௩) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(௉௭,௉௭)(𝑡), 𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(ீ௭,௭)(𝑡),

𝐹ఈ(௭,ீ௭)(𝑡) ∗ 𝐹ఈ(௉௩,௉௩)(𝑡)
ቋ቉
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lim
௡→∞

𝐹ఈ(௭,௩) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
1,1, 𝐹ఈ(௭,ீ௭)(𝑡),

𝐹ఈ(௭,ீ௭)(𝑡) ∗ 1
ቋ቉

𝐹ఈ(௭,௩) (𝑡) = 𝜔ൣ𝐹ఈ(ீ௭,௭)(𝑡)൧ 
𝐹ఈ(௭,௩) (𝑡) > ൣ𝐹ఈ(ீ௭,௭)(𝑡)൧ 

Form (2) 

𝜑൛𝐹ఈ(ீ௭,௉௩)(𝑡)ൟ ≥ Å ቂ𝜑 ൬lim
௡→∞

𝐹ఈ(௭,௩) (𝑡)൰ , 𝜔 ൬lim
௡→∞

𝐹ఈ(௭,௩) (𝑡)൰ቃ 

𝜑൛𝐹ఈ(௭,௉௩)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(ீ௭,௭)(𝑡)൧ 

By A- class function,  

Either  ൬𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ = 1 

⇒ 𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ = 1 ⇒ 𝐺𝑧 = 𝑧.

Thus  𝐺𝑧 = 𝑧 = 𝑆𝑄𝑧.

In the same manner we can get 𝑃𝑧 = 𝑧 = 𝑇𝐻. 
Now put  𝑥 = 𝑄𝑧 𝑎𝑛𝑑 𝑦 = 𝑧 𝑖𝑛  (2) 𝑡ℎ𝑒𝑛 
𝜑൛𝐹ఈ(ீொ௭,௉௭)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(ொ௭,௭) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(ொ௭,௭) (𝑡)ቁቃ 
Where,  𝐹ఈ(ொ௭,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீொ௭,ௌொொ௭)(𝑡), 𝐹ఈ(௉௭,்ு௭)(𝑡), 𝐹ఈ(ீொ௭,்ு௭)(𝑡), 𝐹ఈ(ௌொொ௭,௉௭)(2𝑡)ൟ൧ 

𝐹ఈ(ொ௭,௭) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(ீொ௭,ௌொொ௭)(𝑡), 𝐹ఈ(௉௭,்ு௭)(𝑡), 𝐹ఈ(ீொ௭,்ு௭)(𝑡),

𝐹ఈ(ௌொொ௭,ீொ௭)(𝑡) ∗ 𝐹ఈ(ீொ௭,௉௭)(𝑡)
ቋ቉

𝐹ఈ(ொ௭,௭) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(ொ௭,ொ௭)(𝑡), 𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(ொ௭,௭)(𝑡),

𝐹ఈ(ொ௭,௭)(𝑡) ∗ 𝐹ఈ(ொ௭,ொ௭)(𝑡)
ቋ቉

𝐹ఈ(ொ௭,௭) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
1,1, 𝐹ఈ(ொ௭,௭)(𝑡),

𝐹ఈ(ொ௭,௭)(𝑡) ∗ 1
ቋ቉

𝐹ఈ(ொ௭,௭) (𝑡) = 𝜔ൣ𝐹ఈ(ொ௭,௭)(𝑡)൧ 
𝐹ఈ(ொ௭,௭) (𝑡) > 𝜔ൣ𝐹ఈ(ொ௭,௭)(𝑡)൧ 
Thus  
𝜑൛𝐹ఈ(ீ௭,௭)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(ீ௭,௭)(𝑡)൧ 
By A- class function,  

Either  ൬𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ = 1 

⇒ 𝜔 ቀ𝐹ఈ(ீ௭,௭)(𝑡)ቁ = 1 ⇒ 𝐺𝑧 = 𝑧.

Thus  𝐺𝑧 = 𝑧 ⇒ 𝑆𝑄𝑧 = 𝑆𝑧 = 𝑧.

Again put  𝑥 = 𝑧 𝑎𝑛𝑑 𝑦 = 𝐻𝑧 𝑖𝑛  (2) 𝑡ℎ𝑒𝑛

𝜑൛𝐹ఈ(ீ௭,௉ு௭)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(௭,ு௭) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௭,ு௭) (𝑡)ቁቃ

Where,  𝐹ఈ(௭,ு௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீ௭,ௌொ௭)(𝑡), 𝐹ఈ(௉ு௭,்ுு௭)(𝑡), 𝐹ఈ(ீ௭,்ுு௭)(𝑡), 𝐹ఈ(ௌொ௭,௉ு௭)(2𝑡)ൟ൧

𝐹ఈ(௭,ு௭) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(ு௭,ு௭)(𝑡), 𝐹ఈ(௭,ு௭)(𝑡),

𝐹ఈ(௭,ு௭)(𝑡) ∗ 𝐹ఈ(ு௭,ு௭)(𝑡)
ቋ቉

𝐹ఈ(௭,ு௭) (𝑡) = 𝜔 ቈ𝑀𝑖𝑛 ቊ
1,1, 𝐹ఈ(ு௭,௭)(𝑡),

𝐹ఈ(ு௭,௭)(𝑡) ∗ 1
ቋ቉

𝐹ఈ(௭,ு௭) (𝑡) = 𝜔ൣ𝐹ఈ(ு௭,௭)(𝑡)൧ 
𝐹ఈ(௭,ு௭) (𝑡) > 𝐹ఈ(ு௭,௭)(𝑡) 
Thus  
𝜑൛𝐹ఈ(௭,ு௭)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(௭,ு௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(௭,ு௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(௭,ு௭)(𝑡)൧ 
By A- class function,  

Either  ൬𝜔 ቀ𝐹ఈ(௭,ு௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(௭,ு௭)(𝑡)ቁ = 1 
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⇒ 𝜔 ቀ𝐹ఈ(௭,ு௭)(𝑡)ቁ = 1 ⇒ 𝐻𝑧 = 𝑧.

Hence 𝑇𝐻𝑧 = 𝑧 ⇒ 𝑇𝑧 = 𝑧

Therefore  𝑃𝑧 = 𝑇𝐻𝑧 = 𝑧 ⇒ 𝑃𝑧 = 𝑧.

Combining all the above results then we get 𝐺𝑧 = 𝑆𝑧 = 𝑄𝑧 = 𝐻𝑧 = 𝑃𝑧 = 𝑇𝑧 = 𝑧.

Hence z is a 𝑐𝑓𝑝 of   𝐺, 𝑃, 𝐻, 𝑄, 𝑆  𝑎𝑛𝑑 𝑇.

Uniqueness:  
Let 𝜎 (𝜎 ≠ 𝑧) be another common fixed point of 𝐺, 𝑃, 𝐻, 𝑄, 𝑆  𝑎𝑛𝑑 𝑇   then  
𝐺𝜎 = 𝑃𝜎 = 𝐻𝜎 = 𝑄𝜎 = 𝑆𝜎 = 𝑇𝜎 = 𝜎 and 𝐺𝑧 = 𝑃𝑧 = 𝐻𝑧 = 𝑄𝑧 = 𝑆𝑧 = 𝑇𝑧 = 𝑧 
𝜑൛𝐹ఈ(ீఙ,௉௭)(𝑡)ൟ  ≥ Å ቂ𝜑 ቀ𝐹ఈ(ఙ,௭) (𝑡)ቁ , 𝜔 ቀ𝐹ఈ(ఙ,௭) (𝑡)ቁቃ 
Where,  𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீఙ,ௌொఙ)(𝑡), 𝐹ఈ(௉௭,்ு௭)(𝑡), 𝐹ఈ(ீఙ,்ு௭)(𝑡), 𝐹ఈ(ௌொఙ,௉௭)(2𝑡)ൟ൧ 
𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீఙ,ௌொఙ)(𝑡), 𝐹ఈ(௉௭,்ு௭)(𝑡), 𝐹ఈ(ீఙ,்ு௭)(𝑡), 𝐹ఈ(ௌொఙ,௉௭)(2𝑡)ൟ൧ 
𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ீఙ,ௌொఙ)(𝑡), 𝐹ఈ(௉௭,்ு௭)(𝑡), 𝐹ఈ(ீఙ,்ு௭)(𝑡), 𝐹ఈ(ௌொఙ,ீ௭)(𝑡) ∗ 𝐹ఈ(ீ௭,௉௭)(𝑡)ൟ൧ 
𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛𝐹ఈ(ఙ,ఙ)(𝑡), 𝐹ఈ(௭,௭)(𝑡), 𝐹ఈ(ఙ,௭)(𝑡), 𝐹ఈ(ఙ,௭)(𝑡) ∗ 𝐹ఈ(௭,௭)(𝑡)ൟ൧ 
𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝑀𝑖𝑛 ൛1,1, 𝐹ఈ(ఙ,௭)(𝑡), 𝐹ఈ(ఙ,௭)(𝑡) ∗ 1ൟ൧ 
𝐹ఈ(ఙ,௭) (𝑡) = 𝜔ൣ𝐹ఈ(ఙ,௭)(𝑡)൧ 
𝐹ఈ(ఙ,௭) (𝑡) > 𝐹ఈ(ఙ,௭)(𝑡) 
Thus  
𝜑൛𝐹ఈ(ఙ,௭)(𝑡)ൟ > Å ቂ𝜑 ቀ𝐹ఈ(ఙ,௭)(𝑡)ቁ , 𝜔 ቀ𝐹ఈ(ఙ,௭)(𝑡)ቁቃ ≥ 𝜑ൣ𝐹ఈ(ఙ,௭)(𝑡)൧ 
By A- class function,  

Either  ൬𝜔 ቀ𝐹ఈ(ఙ,௭)(𝑡)ቁ൰ = 1   𝑜𝑟   𝜔 ቀ𝐹ఈ(ఙ,௭)(𝑡)ቁ = 1 

⇒ 𝜔 ቀ𝐹ఈ(ఙ,௭)(𝑡)ቁ = 1 ⇒ 𝜎 = 𝑧.

Hence z is a unique common fixed point of   𝐺, 𝑃, 𝐻, 𝑄, 𝑆  𝑎𝑛𝑑 𝑇 in X.

Example: Let (𝛺, 𝐹𝛼, 𝑇) be a complete Fuzzy 𝑃𝑀- space. Define a mapping 
𝐺, 𝐻, 𝑃  𝑎𝑛𝑑 𝑄: 𝛺 → 𝛺  Such that   

𝐺(𝛼) = ൝

ଷ

ସ
 , 𝑓𝑜𝑟 0 ≤ 𝛼 ≤ 1

ఈାଶ

ସ
, 𝑓𝑜𝑟   1 < 𝛼 ≤ 2

   ,   𝐻(𝛼) = ൞

𝛼, 𝑓𝑜𝑟 0 ≤ 𝛼 < 1
ଵ

ଶ
,       𝑓𝑜𝑟 𝛼 = 1

ଶఈ

ହ 
, 𝑓𝑜𝑟 1 < 𝛼 ≤ 2

 

𝑃(𝛼) = ቊ 
𝛼 , 𝑓𝑜𝑟 0 ≤ 𝛼 ≤ 1

ଷ௔

ସ
, 𝑓𝑜𝑟   1 < 𝛼 ≤ 2

 , 𝑄(𝛼) = ൝

ଷఈ

ଶ
 , 𝑓𝑜𝑟 0 ≤ 𝛼 ≤ 1

ఈାଵ

ହ
, 𝑓𝑜𝑟   1 ≤ 𝛼 ≤ 2

 

Let   Å(𝑢, 𝑣)  𝑏𝑒 A-Class function: 𝑋 = [0,2] and a mapping Å: (0,1) × (0,1) → 𝑅ା is defined by 
𝑑(𝑢, 𝑣) = |𝑢 − 𝑣|  for 𝑢, 𝑣 ∈ 𝑋,   𝐹ఈ(௨,௩)(𝑡) =

௧

௧ା|௨ି௩|
 be a 𝐹𝑀𝑆. 

Since,    𝐺(𝑋) ⊆ 𝑇(𝑋) ,   𝑃(𝑋) ⊆ 𝑆(𝑋) . The two sequences {𝑥௡}  𝑎𝑛𝑑  {𝑦௡}  define as 
𝑥௡ = 1 +

ଶ

௡ାଷ 
,   𝑦௡ = 1 +

ଵ

ଶ௡ 
  𝑖𝑛 𝑋. 

Such that   lim→∞ 𝐺(𝑥௡) = lim→∞ 𝑃(𝑥௡) =
ଷ

ସ
= 𝑃 ቀ

ଷ

ସ
ቁ

𝑎𝑛𝑑   lim→∞ 𝐻(𝑦௡) = lim→∞ 𝑄(𝑦௡) =
ଶ

ହ
= 𝑄(1). 

Since   ଷ
ସ

∈ 𝑃(𝑋) ⇒hence the pair (𝐺, 𝑃) satisfy 𝐶𝑙𝑟௉-property   

And ଶ

ହ
∈ 𝑄(𝑋) ⇒ then the pair (𝐻, 𝑄) satisfy 𝐶𝑙𝑟ொ − property. 

IV. Conclusion

In this paper, we have established new fixed point and common fixed point theorems for self-
mappings in the framework of fuzzy Menger spaces. By utilizing the notion of occasionally weakly 
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compatible mappings and incorporating A-class functions as control functions for contractive 
conditions, we have successfully generalized and extended several existing results in the literature. 
The combination of these generalized compatibility and contraction conditions allows for broader 
applicability in fuzzy settings, where classical assumptions may not hold. 

Furthermore, illustrative examples provided in the paper validate the main results and 
demonstrate the effectiveness of the proposed framework. These results contribute to the ongoing 
development of fixed point theory in fuzzy metric spaces and open new directions for further 
investigation, particularly in exploring fixed point properties under other generalized contractive 
conditions and in different fuzzy or probabilistic settings. 

We believe that the methods and techniques introduced in this study will serve as a 
foundation for future research in both theoretical and applied aspects of fuzzy analysis and fixed 
point theory. 
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