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1. Introduction:  

In the history of mathematical analysis, several generalizations of metric spaces have been introduced 

to overcome limitations of classical metric structures and to develop suitable frameworks for fixed point 

theory. The concept of 2-metric space was introduced by Gähler [8,9], but its lack of continuity 

motivated further generalizations. Dhage [7] introduced D-metric spaces, which were later shown to 

have limitations by Mustafa and Sims [16,17], leading to the development of more consistent structures 

such as G-metric spaces. Sedghi et al. [25,26] introduced S-metric spaces, which have been widely 

studied in nonlinear analysis. Probabilistic metric spaces were initiated by Menger [15] and further 

developed by Schweizer and Sklar [23,24], with significant contributions by Sehgal and Bharucha-Reid 

[27] and Stojaković [32–34]. Intuitionistic and fuzzy extensions were developed to handle uncertainty, 

including intuitionistic Menger spaces studied by Kutukcu et al. [12], Pant et al. [18], Jain et al. [11], 

and Leila and Aliouche [14]. Further developments include cone metric spaces, fuzzy metric type 

spaces, and other generalizations such as S-Menger and 𝑆𝑏 −Menger spaces, studied in [22,13]. The 

concept of b-metric spaces was introduced by Bakhtin and extended to 𝑆𝑏 −structures for broader 

applications. In fixed point theory, various types of mappings such as compatible mappings, weakly 

compatible mappings, and sub-compatible mappings were introduced by Jungck and further studied by 

Bouhadjera and Thobie [3]. Singh and Singh [29,30] introduced compatible mappings of type (E), while 

Beloul [2] studied weakly subsequential continuous mappings. Property (E.A.) and related concepts 

were developed in [6,19], and weak contractive conditions were studied in [20]. 

Control functions and generalized contractions in Menger spaces were investigated by Chaudhary [4] 

and Chaudhary et al. [5]. Sharma [28] and Rashwan–Hedar [21] extended fixed-point results in 

intuitionistic and Menger-type spaces. Many recent works focus on intuitionistic S-Menger and 

𝑆𝑏 −Menger spaces with applications to differential equations and nonlinear systems [13,22].  
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Motivated by these developments, this paper studies fixed point results for various types of mappings, 

including compatible mappings of type (E) and weakly subsequential continuous mappings, in 

intuitionistic 𝑆𝑏 −Menger spaces, and establishes new common fixed-point theorems. 

2.Preliminaries: 

We now recall the following definitions that will be used in the sequel. 

Definition 2.1.[23] A mapping ∗: 𝑋3 → 𝑋 (𝑋 = [0,1]) is said to be CTN if it verifies the 

below properties: 

(𝑖) ∗ (𝑎, 1,1) = 𝑎 ,∗ (0,0,0) = 0 ; 
(𝑖𝑖) ∗ (𝑎, 𝑏, 𝑐) = ∗ (𝑎, 𝑐, 𝑏) = ∗ (𝑏, 𝑐, 𝑎); 
(𝑖𝑖𝑖)   * is continuous; 

(𝑖𝑣) ∗ (𝑎1,𝑏1, 𝑐1) ≥ ∗ (𝑎2,𝑏2, 𝑐2) for𝑎1 ≥ 𝑎2 , 𝑏1 ≥ 𝑏2 , 𝑐1 ≥ 𝑐2 . 

 

𝑎 ∗ 𝑏 ∗ 𝑐 = 𝑎𝑏𝑐 and 𝑎 ∗ 𝑏 ∗ 𝑐 = min {𝑎, 𝑏, 𝑐} are called product CTN and minimum CTN 

respectively. 

Definition 2.2. [13]A mapping∗: 𝑋3 → 𝑋 (𝑋 = [0,1]) is said to be CTCN if it verifies the below 

properties: 

(𝑖)◇(𝑎, 1,1) = 𝑎 , ◇(0,0,0) = 0 ; 
(𝑖𝑖)◇(𝑎, 𝑏, 𝑐) =  ◇(𝑎, 𝑐, 𝑏) =  ◇(𝑏, 𝑐, 𝑎); 
(𝑖𝑖𝑖)◇ is continuous; 

(𝑖𝑣)◇(𝑎1,𝑏1, 𝑐1) ≥  ◇(𝑎2,𝑏2, 𝑐2) for𝑎1 ≥ 𝑎2 , 𝑏1 ≥ 𝑏2 , 𝑐1 ≥ 𝑐2 . 

Definition 2.3.[13] A distance distribution function is a function , 𝒫: ℝ → ℝ+ which is left continuous 

on ℝ ,non-decreasing and 𝑖𝑛𝑓𝑡∈ℝ, 𝒫(𝑡) = 0,  𝑆𝑢𝑝𝑡∈ℝ, 𝒫(𝑡) = 1. 
we shall be denoted by D the family of all distance distribution functions and by Ha special distance 

distribution function in D given by 

𝐻(𝑡) = {
1, 𝑖𝑓 𝑡 > 0
0, 𝑖𝑓 𝑡 ≤ 0

 

Definition 2.4.[13]A non-distance distribution function is function 𝒬: ℝ → ℝ+which is left 

continuous on ℝ, non-increasing and 𝑖𝑛𝑓𝑡∈ℝ𝒬(𝑡)= 1,𝑆𝑢𝑝𝑡∈ℝ𝒬(𝑡) = 0.  

We shall denote by E the family of all non-distance distribution functions and by G a special non 

distance distribution function in E given by 

𝐺(𝑡) = {
1, 𝑖𝑓 𝑡 ≤ 0
0, 𝑖𝑓 𝑡 > 0

 

Definition 2.5. ([13])The 5-tuple (𝑋, 𝒫, 𝒬,∗, ◇) is said to be an intuitionistic Menger space if 𝑋 is an 

arbitrary set, * is a CTN,  ◇ is CTCN, 𝒫 is a probabilistic distance and 𝒬 is a probabilistic non-

distance on 𝑋 satisfying the following conditions: for all   𝛼, 𝛽, 𝛾 ∈ 𝑋 and 𝑡, 𝑠 ≥ 0 

1. 𝒫(𝛼,𝛽)(𝑡) + 𝒬(𝛼,𝛽)(𝑡) ≤ 1 , 

2. 𝒫(𝛼,𝛽)(0) = 0 , 

3. 𝒫(𝛼,𝛽)(𝑡) = 𝐻(𝑡) iff 𝛼 = 𝛽 , 

4. 𝒫(𝛼,𝛽)(𝑡) = 𝒫(𝛽,𝛼)(𝑡) 

5. If 𝒫(𝛼,𝛽)(𝑡) = 1 and 𝒫(𝛽,𝛾)(𝑠) = 1 , then 𝒫(𝛼,𝛾)(𝑡 + 𝑠) = 1 , 

6. 𝒫(𝛼,𝛾)(𝑡 + 𝑠) ≥ 𝒫(𝛼,𝛽)(𝑡) ∗ 𝒫(𝛽,𝛾)(𝑠) , 

7. 𝒬(𝛼,𝛽)(0) = 1 , 

8. 𝒬(𝛼,𝛽)(𝑡) = 𝐺(𝑡) iff  𝛼 = 𝛽 , 

9. 𝒬(𝛼,𝛽)(𝑡) = 𝒬(𝛽,𝛼)(𝑡) 
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10. If 𝒬(𝛼,𝛽)(𝑡) = 0 and 𝒬(𝛽,𝛾)(𝑠) = 0 , then 𝒬(𝛼,𝛾)(𝑡 + 𝑠) = 0 , 

11. 𝒬(𝛼,𝛾)(𝑡 + 𝑠) ≤ 𝒬(𝛼,𝛽)(𝑡) ◇𝒬(𝛽,𝛾)(𝑠) . 

The function 𝒫(𝛼,𝛽)(𝑡) and 𝒬(𝛼,𝛽)(𝑡) denotes the degree of nearness and degree of non-nearness 

between 𝛼 and 𝛽 with respect to 𝑡 , respectively. 

Intuitionistic 𝑺𝒃-Menger Space: 

Definition 2.6.[13]A six tuple(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) is an intuitionistic 𝑆𝑏-Menger Space (I𝑆𝑏 −MS)if 

𝑋 ≠ 𝜙 is an arbitrary set,∗ is a CTN,◇ is a CTCN,𝑘 ≥ 1 is a real number,𝑆 is a probabilistic distance 

and 𝜉 is a probabilistic non-distance on 𝑋 satisfying the below properties for all :  ∀ 𝛼, 𝛽, 𝛾, 𝑎 ∈  𝑋 and 

𝑘, 𝑡, 𝑠 > 0. 

(𝑖) 𝒫𝑏(𝛼,𝛽,𝛾)(𝑡) + 𝒬𝑏(𝛼,𝛽,𝛾)(𝑡) ≤ 1, 

(𝑖𝑖) 𝒫𝑏(𝛼,𝛽,𝛾)(𝑡) > 0; 

(𝑖𝑖𝑖)  𝒫𝑏(𝜁𝛼,𝛽,𝛾)(𝑡) = 1 if and only if 𝛼 = 𝛽 = 𝛾; 

(𝑖𝑣) 𝒫𝑏(𝛼,𝛽,𝛾)𝑘(𝑟 + 𝑠 + 𝑡) ≥ 𝒫𝑏(𝛼,𝛼,𝑎)(𝑟) ∗ 𝒫𝑏(𝛽,𝛽,𝑎)(𝑠) ∗ 𝒫𝑏(𝛾,𝛾,𝑎)(𝑡) ; 

(𝑣)  𝒬𝑏(𝛼,𝛽,𝛾)(𝑡) > 0; 

(𝑣𝑖)  𝒬𝑏(𝛼,𝛽,𝛾)(𝑡) = 0  if and only if 𝛼 = 𝛽 = 𝛾; 

(𝑣𝑖𝑖 )𝒬𝑏(𝛼,𝛽,𝛾)𝑘(𝑟 + 𝑠 + 𝑡) ≤ 𝒬𝑏(𝛼,𝛼,𝑎)(𝑟)◇𝒬𝑏(𝛽,𝛽,𝑎)(𝑠)◇𝒬𝑏(𝛾,𝛾,𝑎)(𝑡). 

Definition 2.7.[13] Let(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) be an intuitionistic symmetric  𝑆𝑏-Menger space with 𝑡 ∗

𝑡 ≥ 𝑡 and (1 − 𝑡)◇(1 − 𝑡)◇(1 − 𝑡) ≤ (1 − 𝑡) for all 0 < 𝑡 < 1. A sequence {𝛼𝑛} in 𝑋 is said to be 

convergent to 𝛼 ∈ 𝑋 if , for any 𝜀 > 0 and 𝑘 ∈ (0,1), there exists a positive integer ℕ such that 

𝒫𝑏(𝛼𝑛,𝛼𝑛,𝛼)(𝜀) > 1 − 𝑘and 𝒬𝑏(𝛼𝑛,𝛼𝑛,𝛼)(𝜀) < 𝑘 whenever 𝑛 ≥ ℕ. 

Lemma 2.8.[13] Let(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘)be an intuitionistic symmetric  𝑆𝑏-Menger space. If there exists 

a constant 𝑘 ∈ (0,1), and two elements 𝛼, 𝛽 ∈ 𝑋 such that for all 𝑡 > 0  

𝒫𝑏(𝛼,𝛼,𝛽)(𝑘𝑡) ≥ 𝒫𝑏(𝛼,𝛼,𝛽)(𝑡) and  𝒬𝑏(𝛼,𝛼,𝛽)(𝑘𝑡) ≤ 𝒬𝑏(𝛼,𝛼,𝛽)(𝑡). 

Then 𝛼 = 𝛽. 

Lemma 2.9.[13] Let(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) be an intuitionistic symmetric  𝑆𝑏-Menger space. with 𝑡 ∗ 𝑡 ≥ 𝑡 

and (1 − 𝑡)◇(1 − 𝑡)◇(1 − 𝑡) ≤ (1 − 𝑡) for all 0 < 𝑡 < 1. Let {𝛼𝑛} and {𝛽𝑛} be two sequences in 𝑋 

converges to 𝛼 and 𝛽 respectively. if  𝑡 ≥ 0 is a point of continuity of𝒫𝑏(𝛼,𝛼,𝛽)(. ) and 𝒬𝑏(𝛼,𝛼,𝛽)(. ), then 

lim
𝑛→∞

𝒫𝑏(𝛼𝑛,𝛼𝑛,𝛽𝑛)(𝑡) = 𝒫𝑏(𝛼,𝛼,𝛽)(𝑡) and lim
𝑛→∞

𝒬𝑏(𝛼𝑛,𝛼𝑛,𝛽𝑛)(𝑡) = 𝒬𝑏(𝛼,𝛼,𝛽)(𝑡). 

Definition 2.10 [13]. Let Ψ be the class of all non-decreasing mappings 𝜓: 𝑋 × 𝑋 × 𝑋 → 𝑋 and Ψ: 𝑋 ×

𝑋 × 𝑋 → 𝑋,(where 𝑋 ∈ [0,1]) such that  

(i) lim
𝑛→∞

𝜓𝑛(𝑠) = 1 , ∀ 𝑠 ∈ (0,1] , 

(ii) 𝜓(𝑠) > 𝑠, ∀ 𝑠 ∈ (0,1), 

(iii) 𝜓(1) = 1, 

(iv) lim
𝑛→∞

𝜂𝑛(𝑟) = 0 , ∀ 𝑟 ∈ (0,1], 
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(v) 𝜂(𝑟) < 𝑟, ∀ 𝑟 ∈ (0,1) 

(vi) 𝜂(0) = 0. 

 

3. Main Results: 

Singh et al. [29, 30] introduced the notion of compatibility of type (E), A-compatibility of type(E) and 

S-compatibility of type (E), we define all these notions further in the structure of intuitionistic 𝑆𝑏-

Menger space as follows: 

Definition 3.1. Self-maps 𝐴 and 𝑆 on an intuitionistic symmetric 𝑆𝑏-Menger space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) 

are said to be compatible of type 𝐸, if lim
𝑛→∞

𝑆2𝛼𝑛 = lim
𝑛→∞

𝑆𝐴𝛼𝑛 = A𝛾and lim
𝑛→∞

𝐴2𝛼𝑛 = lim
𝑛→∞

𝐴𝑆𝛼𝑛 =

S𝛾,whenever {𝛼𝑛} is a sequence in 𝑋 such that lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾for some 𝛾 ∈ 𝑋. 

Definition 3.2.Self-maps 𝐴 and 𝑆 on an intuitionistic symmetric 𝑆𝑏-Menger space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) 

are said to be A-compatible of type (𝐸), if lim
𝑛→∞

𝐴2𝛼𝑛 = lim
𝑛→∞

𝐴𝑆𝛼𝑛 = S𝛾,whenever {𝛼𝑛} is a sequence 

in 𝑋 such that lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾for some𝛾 ∈ 𝑋. Pair 𝐴  and 𝑆 are said to be 𝑆 −compatible of 

type (𝐸), if lim
𝑛→∞

𝑆2𝛼𝑛 = lim
𝑛→∞

𝑆𝐴𝛼𝑛 = A𝛾whenever {𝛼𝑛} is a sequence in 𝑋 such that lim
𝑛→∞

𝐴𝛼𝑛 =

lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾for some 𝛾 ∈ 𝑋. 

Remark 3.3. It is also interesting to see that if 𝐴 and 𝑆 are compatible of type (𝐸), then they are 𝐴 -

Compatible and 𝑆-Compatible of type (𝐸), but the converse need not be true. 

Definition 3.4. Self-maps 𝐴 and 𝑆 on (I𝑆𝑏-SMS)(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘)are said to be sub-sequentially 

continuous, if there exist a sequence {𝛼𝑛} such that  lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝑡 for some 𝑡 ∈ 𝑋 and  

lim
𝑛→∞

𝐴𝑆𝛼𝑛 = At and lim
𝑛→∞

𝑆𝐴𝛼𝑛 = S𝑡. 

Motivated by the Definition 2.6., we define the following in the setting of intuitionistic 𝑆𝑏Menger 

space. 

Definition 3.5. Self-maps 𝐴 and 𝑆 defined on an intuitionistic symmetric  𝑆𝑏-Menger space 

(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) are said to be weakly subsequentially continuous, if there exists a sequence  {𝛼𝑛} 

such that lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾 for some 𝛾 ∈ 𝑋 and lim
𝑛→∞

𝐴𝑆𝛼𝑛 = A𝛾 Or lim
𝑛→∞

𝑆𝐴𝛼𝑛 = S𝛾 

Definition 3.6. Self-maps 𝐴 and 𝑆 defined on an intuitionistic symmetric 𝑆𝑏-Menger space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗

, ◇, 𝑘) are said to be 𝑆 subsequentially continuous, if there exists a sequence {𝛼𝑛}  such that  

lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾 for some 𝛾 ∈ 𝑋 and lim
𝑛→∞

𝑆𝐴𝛼𝑛 = S𝛾 . 

Definition 3.7. Self-maps 𝐴and 𝑆 defined on an intuitionistic symmetric 𝑆𝑏-Menger space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗

, ◇, 𝑘) are said to be 𝐴-subsequentially continuous, if there exists a sequence {𝛼𝑛}  such that  

lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾for some 𝛾 ∈ 𝑋 and lim
𝑛→∞

𝐴𝑆𝛼𝑛 = A𝛾 . 

Remark 3.8. If the pair of mappings {𝐴, 𝑆}is 𝐴-subsequentially continuous (or 𝑆-subsequentially 

continuous) then it is (wsc) but never be subsequentially continuous. 

Fixed Point Theorem: 

Theorem 3.9 Let 𝐴, 𝐵, 𝑆 and 𝑇 be four self-mappings of an intuitionistic symmetric  𝑆𝑏-Menger 

space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) with CTN * and CTCN ◇ satisfying𝑡 ∗ 𝑡 ≥ 𝑡 and(1 − 𝑡)◇(1 − 𝑡)◇(1 − 𝑡) ≤
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(1 − 𝑡) for all 0 < 𝑡 < 1. Suppose 𝜓,𝜂 ∈ Ψ and there exist a constant 𝑘 ∈ (0,1) such that for all 𝛼, 𝛽 ∈

𝑋 and 𝑡 > 0 the following conditions are satisfied: 

𝒫𝑏(𝐴𝛼,𝐴𝛼,𝐵𝛽)(𝑘𝑡) ≥

𝜓[min{𝒫𝑏(𝑆𝛼,𝑆𝛼,𝑇𝛽)(𝑡), 𝒫𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒫𝑏(𝐵𝛽,𝐵𝛽,𝑇𝛽)(𝑡), 𝒫𝑏(𝑆𝛼,𝑆𝛼,𝐵𝛽)(𝑡), 𝒫𝑏(𝑇𝛽,𝑇𝛽,𝐴𝛼)(𝑡)}], 

…….(3.9.1) 

𝒬𝑏(𝐴𝛼,𝐴𝛼,𝐵𝛽)(𝑘𝑡)

≤        𝜂[max {𝒬𝑏(𝑆𝛼,𝑆𝛼,𝑇𝛽)(𝑡), 𝒬𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒬𝑏(𝐵𝛽,𝐵𝛽,𝑇𝛽)(𝑡), 𝒬𝑏(𝑆𝛼,𝑆𝛼,𝐵𝛽)(𝑡), 𝒬𝑏(𝑇𝛽,𝑇𝛽,𝐴𝛼)(𝑡)}] 

          …. (3.9.2) 

If the pairs {𝐴, 𝑆} and {𝐵, 𝑇} are weakly subsequential continuous and compatible of type (𝐸), then 

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

Proof. Since the pair {𝐴, 𝑆} is weakly subsequential continuous, we can assume that it is 𝐴 − 

subsequential continuous and compatible of type (𝐸). There exists a sequence {𝛼𝑛} in 𝑋such that 

lim
𝑛→∞

𝐴𝛼𝑛 = lim
𝑛→∞

𝑆𝛼𝑛 = 𝛾for some 𝛾 ∈ 𝑋 and lim
𝑛→∞

𝐴𝑆𝛼𝑛 = A𝛾 . The compatibility of type (𝐸) implies 

that lim
𝑛→∞

𝐴2𝛼𝑛 = lim
𝑛→∞

𝐴𝑆𝛼𝑛 = S𝛾and lim
𝑛→∞

𝑆2𝛼𝑛 = lim
𝑛→∞

𝑆𝐴𝛼𝑛 = A𝛾. Therefore 𝐴𝛾 = 𝑆𝛾, whereas in 

respect to the pair {𝐵, 𝑇}, suppose that it is 𝐵 − subsequential continuous. Then there exists a sequence 

{𝛽𝑛} in 𝑋 such that lim
𝑛→∞

𝐵𝛽𝑛 = lim
𝑛→∞

𝑇𝛽𝑛 = 𝑤,for some 𝑤 ∈ 𝑋 and lim
𝑛→∞

𝐵 𝑇𝛽𝑛 = B𝑤. The pair {𝐵, 𝑇} 

is compatible of type (𝐸), so lim
𝑛→∞

𝐵2𝛽𝑛 = lim
𝑛→∞

𝐵𝑇𝛽𝑛 = T𝑤. and lim
𝑛→∞

𝑇2𝛽𝑛 = lim
𝑛→∞

𝑇 𝐵𝛽𝑛 = B𝑤for 

some 𝑤 ∈ 𝑋. This gives 𝐵𝑤 = 𝑇𝑤. Hence 𝛾 is a coincidence point of the pair {𝐴, 𝑆} whereas 𝑤 is a 

coincidence point of the pair {𝐵, 𝑇}. Now we prove that 𝛾 = 𝑤. Choose a 𝑡 > 0 satisfying (3.9.1) and 

(3.9.2). Without loss of generality, we can assume that 𝑡 and 𝑘𝑡 are point of continuity of 

𝒫𝑏(𝛾,𝑤… )(. ), 𝒫𝑏(𝛾,𝛾,….)(. ), 𝒫𝑏(𝑤,𝑤,,….)(. ),𝒬𝑏(𝛾,𝑤… )(. ), 𝒬𝑏(𝛾,𝛾,….)(. ), 𝒬𝑏(𝑤,𝑤,,….)(. ), 𝒫𝑏(𝐴𝛾,𝑤… )(. ), 

𝒫𝑏(𝑆𝛾,𝑤… )(. ), 𝒫𝑏(𝛾,𝐵𝛾… )(. ), 𝒬𝑏(𝛾,𝑇𝛾… )(. ) , 𝒬𝑏(𝐴𝛾,𝑤… )(. ),𝒬𝑏(𝑆𝛾,𝑤… ),𝒬𝑏(𝛾,𝐵𝛾… )(. )and 𝒬𝑏(𝛾,𝑇𝛾… )This is 

so because these functions are monotonic on ℝ and hence have at most countable number of 

discontinuities in (0, 𝑏) for any 𝑏 > 0. So we may choose 𝑡 sufficiently small that 0 < 𝑘𝑡 < 𝑡 < 𝑏 

and both 𝑘𝑡  and 𝑡 are points of continuity of all the functions mentioned above. By putting  𝛼 =

𝛼𝑛 and 𝛽 = 𝛽𝑛 in inequality (3.9.1), we have  

𝒫𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝐵𝛽𝑛)(𝑘𝑡)

≥ 𝜓[min{𝒫𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝑇𝛽𝑛)(𝑡), 𝒫𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝑆𝛼𝑛)(𝑡), 𝒫𝑏(𝐵𝛽𝑛,𝐵𝛽𝑛,𝑇𝛽𝑛)(𝑡), 𝒫𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝐵𝛽𝑛)(𝑡), 𝒫𝑏(𝑇𝛽𝑛,𝑇𝛽𝑛,𝐴𝛼𝑛)(𝑡)} 

Taking the limit as 𝑛 → ∞ and using Lemma(2.9), we get  

𝒫𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒫𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒫𝑏(𝑤,𝑤,𝑤)(𝑡), 𝒫𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒫𝑏(𝑤𝑤,𝛾)(𝑡)}]. 

so 

𝒫𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝑤)(𝑡), 1,1, 𝒫𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒫𝑏(𝑤𝑤,𝛾)(𝑡)}]. 

This gives, for all 𝑡 > 0 , 

𝒫𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≥ 𝜓[𝒫𝑏(𝛾,𝛾,𝑤)(𝑡)] ≥ 𝒫𝑏(𝛾,𝛾,𝑤)(𝑡). ….. (3.9.3) 

Again, by putting 𝛼 = 𝛼𝑛 and 𝛽 = 𝛽𝑛 in inequality (3.9.2), we have 
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𝒬𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝐵𝛽𝑛)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝑇𝛽𝑛)(𝑡), 𝒬𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝑆𝛼𝑛)(𝑡), 𝒬𝑏(𝐵𝛽𝑛,𝐵𝛽𝑛,𝑇𝛽𝑛)(𝑡), 𝒬𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝐵𝛽𝑛)(𝑡), 𝒬𝑏(𝑇𝛽𝑛,𝑇𝛽𝑛,𝐴𝛼𝑛)(𝑡)}] 

Taking the limit as 𝑛 → ∞ and using Lemma (2.9), we get 

𝒬𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[max{𝒬𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒬𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒬𝑏(𝑤,𝑤,𝑤)(𝑡), 𝒬𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒬𝑏(𝑤𝑤,𝛾)(𝑡)}]. 

so, we have for all 𝑡 > 0 

𝒬𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[max{𝒬𝑏(𝛾,𝛾,𝑤)(𝑡), 0,0, 𝒬𝑏(𝛾,𝛾,𝑤)(𝑡), 𝒬𝑏(𝑤𝑤,𝛾)(𝑡)}]. 

𝒬𝑏(𝛾,𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[𝒬𝑏(𝛾,𝛾,𝑤)(𝑡)] ≤ 𝒬𝑏(𝛾,𝛾,𝑤)(𝑡). ….. (3.9.4) 

for all 𝑡 > 0 , 

By lemma (2.8) ,(3.9.3) and (3.9.4), we have 𝛾 = 𝑤.Now we prove that𝐴𝛾 = 𝛾. By putting 𝛼 = 𝛾 and  

𝛽 = 𝛽𝑛 in inequality (3.9.1), we get  

𝒫𝑏(𝐴𝛾,𝐴𝛾,𝐵𝛽𝑛)(𝑘𝑡)

≥ 𝜓[min{𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑇𝛽𝑛)(𝑡), 𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒫𝑏(𝐵𝛽𝑛,𝐵𝛽𝑛,𝑇𝛽𝑛)(𝑡), 𝒫𝑏(𝑆𝛾,𝑆𝛾,𝐵𝛽𝑛)(𝑡), 𝒫𝑏(𝑇𝛽𝑛,𝑇𝛽𝑛,𝐴𝛾)(𝑡)}] 

Letting n → ∞ and using Lemma (2.8), we obtain 

𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡)

≥ 𝜓[min{𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒫𝑏(𝑤,𝑤,𝑤)(𝑡), 𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒫𝑏(𝑤,𝑤,𝐴𝛾)(𝑡)} 

This gives  

𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 1,1, 𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒫𝑏(𝑤,𝑤,𝐴𝛾)(𝑡)}. But 𝐴𝛾 = 𝑆𝛾.Thus, 

for all 𝑡 > 0, 

𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡) ≥ 𝜓[𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑡)] ≥ 𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑡). …. (3.9.5) 

Again, by putting 𝛼 = 𝛾 and  𝛽 = 𝛽𝑛 in inequality (3.9 2), we get 

𝒬𝑏(𝐴𝛾,𝐴𝛾,𝐵𝛽𝑛)(𝑘𝑡)

≤       𝜂[max {𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑇𝛽𝑛)(𝑡), 𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒬𝑏(𝐵𝛽𝑛,𝐵𝛽𝑛,𝑇𝛽𝑛)(𝑡), 𝒬𝑏(𝑆𝛾,𝑆𝛾,𝐵𝛽𝑛)(𝑡), 𝒬𝑏(𝑇𝛽𝑛,𝑇𝛽𝑛,𝐴𝛾)(𝑡)}] 

Taking the limit n → ∞ and using Lemma (2.8) , we obtain 

𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒬𝑏(𝑤,𝑤,𝑤)(𝑡), 𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒬𝑏(𝑤,𝑤,𝐴𝛾)(𝑡)}] 

This gives  

𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 0,0, 𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑤)(𝑡), 𝒬𝑏(𝑤,𝑤,𝐴𝛾)(𝑡)}] and so for all 𝑡 > 0, 

𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑘𝑡) ≤ 𝜂[𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑡)] ≤ 𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑤)(𝑡)… (3.9.6) 

By lemma (2.8), (3.9.5) and (3.9.6) we get,𝐴𝛾 = 𝑤.Since 𝐴𝛾 = 𝑆𝛾, we have 𝐴𝛾 = 𝑆𝛾 = 𝑤 = 𝛾. 

Now we prove that 𝐵𝛾 = 𝛾. 

By putting 𝛼 = 𝛼𝑛 and  𝛽 = 𝛾 in inequality (3.9.1), we get 
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𝒫𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝐵𝛾)(𝑘𝑡)

≥ 𝜓[min{𝒫𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝑇𝛾)(𝑡), 𝒫𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝑆𝛼𝑛)(𝑡), 𝒫𝑏(𝐵𝛾,𝐵𝛾,𝑇𝛾)(𝑡), 𝒫𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝐵𝛾)(𝑡), 𝒫𝑏(𝑇𝛾,𝑇𝛾,𝐴𝛼𝑛)(𝑡)} 

Taking the limit as n → ∞ and using Lemma 2.8, we obtain 

𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝑇𝛾)(𝑡), 𝒫𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒫𝑏(𝐵𝛾,𝐵𝛾,𝑇𝛾)(𝑡), 𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑡), 𝒫𝑏(𝑇𝛾,𝑇𝛾,𝛾)(𝑡)} 

𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝑇𝛾)(𝑡), 1,1, 𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑡), 𝒫𝑏(𝑇𝛾,𝑇𝛾,𝛾)(𝑡)} 

Since 𝛾 = 𝑤 and 𝐵𝑤 = 𝑇𝑤, then𝐵𝛾 = 𝑇𝛾.Thus, for all 𝑡 > 0, 

𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≥ 𝜓[𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑡)] ≥ 𝒫𝑏(𝛾,𝛾,𝐵𝛾)(𝑡) … (3.9.7) 

Again, by putting by putting 𝛼 = 𝛼𝑛 and  𝛽 = 𝛾 in inequality (3.9.2), we get  

𝒬𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝐵𝛾)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝑇𝛾)(𝑡), 𝒬𝑏(𝐴𝛼𝑛,𝐴𝛼𝑛,𝑆𝛼𝑛)(𝑡), 𝒬𝑏(𝐵𝛾,𝐵𝛾,𝑇𝛾)(𝑡), 𝒬𝑏(𝑆𝛼𝑛,𝑆𝛼𝑛,𝐵𝛾)(𝑡), 𝒬𝑏(𝑇𝛾,𝑇𝛾,𝐴𝛼𝑛)(𝑡)}] 

Taking the limit as n → ∞ and using Lemma 2.8, we obtain 

𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝛾,𝛾,𝑇𝛾)(𝑡), 𝒬𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒬𝑏(𝐵𝛾,𝐵𝛾,𝑇𝛾)(𝑡), 𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑡), 𝒬𝑏(𝑇𝛾,𝑇𝛾,𝛾)(𝑡)}] 

which gives  

𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝛾,𝛾,𝑇𝛾)(𝑡), 0,0, 𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑡), 𝒬𝑏(𝑇𝛾,𝑇𝛾,𝛾)(𝑡)}] 

and so for all 𝑡 > 0, 

𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑘𝑡) ≤ 𝜂[𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑡)] ≤ 𝒬𝑏(𝛾,𝛾,𝐵𝛾)(𝑡)…… (3.9.8) 

By lemma (2.8), (3.9.7) and (3.9.8), we obtain,𝐵𝛾 = 𝛾. Since,𝐵𝛾 = 𝑇𝛾,  we have 𝐵𝛾 = 𝑇𝛾 = 𝛾. So in 

all 𝛾 = 𝐴𝛾 = 𝐵𝛾 = 𝑆𝛾 = 𝑇𝛾, that is,𝛾is a common fixed point of 𝐴, 𝐵, 𝑆 and 𝑇. 

To prove uniqueness, let 𝛾∗ ∈ 𝑋 be such that 𝛾∗ = 𝐴𝛾∗ = 𝐵𝛾∗ = 𝑆𝛾∗ = 𝑇𝛾∗.  

By putting 𝛼 = 𝛾 and 𝛽 = 𝛾∗ in inequality (3.9.1), we get  

𝒫𝑏(𝐴𝛾,𝐴𝛾,𝐵𝛾∗)(𝑘𝑡)

≥ 𝜓[min{𝒫𝑏(𝑆𝛾,𝑆𝛾,𝑇𝛾∗)(𝑡), 𝒫𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒫𝑏(𝐵𝛾∗,𝐵𝛾∗,𝑇𝛾∗)(𝑡), 𝒫𝑏(𝑆𝛾,𝑆𝛾,𝐵𝛾∗)(𝑡), 𝒫𝑏(𝑇𝛾∗,𝑇𝛾∗,𝐴𝛾)(𝑡)}], 

That is  

𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒫𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒫𝑏(𝛾∗,𝛾∗,𝛾∗)(𝑡), 𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒫𝑏(𝛾∗,𝛾∗,𝛾)(𝑡)} 

So, 

𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≥ 𝜓[min{𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡), 1,1, 𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒫𝑏(𝛾∗,𝛾∗,𝛾)(𝑡)}thus, for all 𝑡 > 0, 

𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≥ 𝜓[𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡)] ≥ 𝒫𝑏(𝛾,𝛾,𝛾∗)(𝑡).… (3.9.9) 

By putting 𝛼 = 𝛾 and 𝛽 = 𝛾∗ in inequality (3.9.2), we get 

𝒬𝑏(𝐴𝛾,𝐴𝛾,𝐵𝛾∗)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛾,𝑆𝛾,𝑇𝛾∗)(𝑡), 𝒬𝑏(𝐴𝛾,𝐴𝛾,𝑆𝛾)(𝑡), 𝒬𝑏(𝐵𝛾∗,𝐵𝛾∗,𝑇𝛾∗)(𝑡), 𝒬𝑏(𝑆𝛾,𝑆𝛾,𝐵𝛾∗)(𝑡), 𝒬𝑏(𝑇𝛾∗,𝑇𝛾∗,𝐴𝛾)(𝑡)}] 

That is  
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𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒬𝑏(𝛾,𝛾,𝛾)(𝑡), 𝒬𝑏(𝛾∗,𝛾∗,𝛾∗)(𝑡), 𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒬𝑏(𝛾∗,𝛾∗,𝛾)(𝑡)}] 

So,  

𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≤ 𝜂[max {𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡), 0,0, 𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡), 𝒬𝑏(𝛾∗,𝛾∗,𝛾)(𝑡)}] 

Thus, for all 𝑡 > 0, 

𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑘𝑡) ≤ 𝜂[𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡)] ≤ 𝒬𝑏(𝛾,𝛾,𝛾∗)(𝑡). 

By Lemma 2.8, (3.9.9) and (3.9.10) we get,𝛾 = 𝛾∗. 

If we put 𝐴 = 𝐵 in Theorem 3.9 we have the following corollary for three mappings: 

Corollary 3.10. Let𝐴, 𝑆 and 𝑇 be three self-mappings of an intuitionistic symmetric 𝑆𝑏-Menger 

space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘) with CTN * and CTCN ◇ satisfying 𝑡 ∗ 𝑡 ≥ 𝑡 and(1 − 𝑡)◇(1 − 𝑡)◇(1 −

𝑡) ≤ (1 − 𝑡) for all 0 < 𝑡 < 1. Suppose 𝜓,𝜂 ∈ Ψ and there exist a constant 𝑘 ∈ (0,1) such that for all 

𝛼, 𝛽 ∈ 𝑋 and 𝑡 > 0 the following conditions are satisfied: 

𝒫𝑏(𝐴𝛼,𝐴𝛼,𝐴𝛽)(𝑘𝑡) ≥

𝜓[min{𝒫𝑏(𝑆𝛼,𝑆𝛼,𝑇𝛽)(𝑡), 𝒫𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒫𝑏(𝐴𝛽,𝐴𝛽,𝑇𝛽)(𝑡), 𝒫𝑏(𝑆𝛼,𝑆𝛼,𝐴𝛽)(𝑡), 𝒫𝑏(𝑇𝛽,𝑇𝛽,𝐴𝛼)(𝑡)}],and  

𝒬𝑏(𝐴𝛼,𝐴𝛼,𝐴𝛽)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛼,𝑆𝛼,𝑇𝛽)(𝑡), 𝒬𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒬𝑏(𝐴𝛽,𝐴𝛽,𝑇𝛽)(𝑡), 𝒬𝑏(𝑆𝛼,𝑆𝛼,𝐴𝛽)(𝑡), 𝒬𝑏(𝑇𝛽,𝑇𝛽,𝐴𝛼)(𝑡)}] 

If the pairs {𝐴, 𝑆} and {𝐴, 𝑇} are weakly subsequential continuous and compatible of type (𝐸),then 𝐴, 𝑆 

and 𝑇 have a unique common fixed point in 𝑋. 

Alternatively, if we set  𝑆 = 𝑇 in theorem (3.1), we will have the following corollary for three self-

mappings. 

Corollary 3.11. Let𝐴, 𝐵 and 𝑆 be three self-mappings of an intuitionistic symmetric 𝑆𝑏-Menger 

space(𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘)with CTN * and CTCN ◇ satisfying 𝑡 ∗ 𝑡 ≥ 𝑡 and(1 − 𝑡)◇(1 − 𝑡)◇(1 − 𝑡) ≤

(1 − 𝑡) for all 0 < 𝑡 < 1. Suppose 𝜓,𝜂 ∈ Ψ and there exist a constant 𝑘 ∈ (0,1) such that for all 𝛼, 𝛽 ∈

𝑋 and 𝑡 > 0 the following conditions are satisfied: 

𝒫𝑏(𝐴𝛼,𝐴𝛼,𝐵𝛽)(𝑘𝑡) ≥

𝜓[min{𝒫𝑏(𝑆𝛼,𝑆𝛼,𝑆𝛽)(𝑡), 𝒫𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒫𝑏(𝐵𝛽,𝐵𝛽,𝑆𝛽)(𝑡), 𝒫𝑏(𝑆𝛼,𝑆𝛼,𝐵𝛽)(𝑡), 𝒫𝑏(𝑆𝛽,𝑆𝛽,𝐴𝛼)(𝑡)}],and  

𝒬𝑏(𝐴𝛼,𝐴𝛼,𝐵𝛽)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛼,𝑆𝛼,𝑆𝛽)(𝑡), 𝒬𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒬𝑏(𝐵𝛽,𝐵𝛽,𝑆𝛽)(𝑡), 𝒬𝑏(𝑆𝛼,𝑆𝛼,𝐵𝛽)(𝑡), 𝒬𝑏(𝑆𝛽,𝑆𝛽,𝐴𝛼)(𝑡)}] 

If the pairs {𝐴, 𝑆} and {𝐵, 𝑆} are weakly subsequential continuous and compatible of type (𝐸), then 𝐴, 𝐵 

and 𝑆 have a unique common fixed point in 𝑋. 

Alternatively, if we set  𝑆 = 𝑇 in corollary (3.3), we will have the following corollary for two self-

mappings. 

Corollary 3.12. Let𝐴, 𝑆 be two self-mappings of an intuitionistic symmetric 𝑆𝑏-Menger 

space (𝑋, 𝒫𝑏 , 𝒬𝑏 ,∗, ◇, 𝑘)with CTN * and CTCN ◇ satisfying (1 − 𝑡)◇(1 − 𝑡)◇(1 − 𝑡) ≤ (1 − 𝑡) for 

all 0 < 𝑡 < 1. Suppose 𝜓,𝜂 ∈ Ψ and there exist a constant 𝑘 ∈ (0,1) such that for all 𝛼, 𝛽 ∈ 𝑋 and 𝑡 >

0 the following conditions are satisfied: 



 

34 | Siddhanta’s International Journal of Physics, Chemistry, Mathematics | ISSN: 3107-4618 | Vol. 2(1), 2026 

 

𝒫𝑏(𝐴𝛼,𝐴𝛼,𝐴𝛽)(𝑘𝑡) ≥

𝜓[min{𝒫𝑏(𝑆𝛼,𝑆𝛼,𝑆𝛽)(𝑡), 𝒫𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒫𝑏(𝐴𝛽,𝐴𝛽,𝑆𝛽)(𝑡), 𝒫𝑏(𝑆𝛼,𝑆𝛼,𝐴𝛽)(𝑡), 𝒫𝑏(𝑆𝛽,𝑆𝛽,𝐴𝛼)(𝑡)}]and  

𝒬𝑏(𝐴𝛼,𝐴𝛼,𝐴𝛽)(𝑘𝑡)

≤ 𝜂[max {𝒬𝑏(𝑆𝛼,𝑆𝛼,𝑆𝛽)(𝑡), 𝒬𝑏(𝐴𝛼,𝐴𝛼,𝑆𝛼)(𝑡), 𝒬𝑏(𝐴𝛽,𝐴𝛽,𝑆𝛽)(𝑡), 𝒬𝑏(𝑆𝛼,𝑆𝛼,𝐴𝛽)(𝑡), 𝒬𝑏(𝑆𝛽,𝑆𝛽,𝐴𝛼)(𝑡)}] 

If the pairs {𝐴, 𝑆} are weakly subsequential continuous and compatible of type (𝐸), then 𝐴 and 𝑆 have 

a unique common fixed point in 𝑋. 

References: 

[1] T. V. An, N. V. Dung, Z. Kadelburg and S. Radenović (2014). Various generalizations of metric 

spaces and fixed-point theorems. Revista de la Real Academia de Ciencias Exactas, Físicas y 

Naturales. Serie A. Matemáticas. https://doi.org/10.1007/s13398-014-0173-7 

[2] S. Beloul (2015). Common fixed-point theorems for weakly sub-sequentially continuous 

generalized contractions with applications. Applied Mathematics E-Notes, 15, 173–186. 

[3] H. Bouhadjera and C. G. Thobie (2009). Common fixed point for pair of sub-compatible maps. 

HAL Archive, 1, 1–16. 

[4] A. K. Chaudhary (2025). Control function in Menger space. Nonlinear Functional Analysis and 

Applications, 30(1), 265–276. 

[5] A. K. Chaudhary, K. B. Manandhar and K. Jha (2022). A common fixed-point theorem in 

Menger space with weakly compatible mappings of type (P). Advances in Mathematics: 

Scientific Journal, 11(11), 1019–1031. 

[6] S. Chauhan, S. Radenović, M. Imdad and C. Vetro (2013). Some integral type fixed point 

theorems in non-Archimedean Menger PM-spaces with common property (E.A.) and 

applications to functional equations in dynamic programming. Revista de la Real Academia de 

Ciencias Exactas, Físicas y Naturales. Serie A. Matemáticas. https://doi.org/10.1007/s13398-

013-0142-6 

[7] B. C. Dhage (1992). Generalized metric spaces and mappings with fixed points. Bulletin of the 

Calcutta Mathematical Society, 84, 329–336. 

[8] S. Gähler (1963). 2-metrische Räume und ihre topologische Struktur. Mathematische 

Nachrichten, 26, 115–148. 

[9] S. Gähler (1966). Zur Geometrie 2-metrischer Räume. Revue Roumaine de Mathématiques 

Pures et Appliquées, 11, 665–667. 

[10] K. S. Ha, Y. J. Cho and A. White (1988). Strictly convex and strictly 2-convex 2-normed 

spaces. Mathematica Japonica, 33(3), 375–384. 

[11] A. Jain, V. K. Gupta and R. Bhinde (2015). Fixed points in intuitionistic Menger space. Italian 

Journal of Pure and Applied Mathematics, 35, 557–568. 

[12] S. Kutukcu, A. Tuna and A. T. Yakut (2007). Generalized contraction mapping principle in 

intuitionistic Menger spaces and application to differential equations. Applied Mathematics 

and Mechanics, 28(6), 799–809. 

https://doi.org/10.1007/s13398-014-0173-7
https://doi.org/10.1007/s13398-013-0142-6
https://doi.org/10.1007/s13398-013-0142-6


 

35 | Siddhanta’s International Journal of Physics, Chemistry, Mathematics | ISSN: 3107-4618 | Vol. 2(1), 2026 

 

[13] P. K. Keer and N. Malviya. On intuitionistic Sb-Menger space and related fixed-point results 

with application to nonlinear fractional differential equations. (Communicated manuscript). 

[14] B. A. Leila and A. Aliouche (2016). A common coupled fixed-point theorem in intuitionistic 

Menger metric space. Mathematica Moravica, 20, 59–85. 

[15] K. Menger (1942). Statistical metrics. Proceedings of the National Academy of Sciences of the 

United States of America, 28, 535–537. 

[16] Z. Mustafa and B. Sims (2003). Some remarks concerning D-metric space. In Proceedings of 

the International Conference on Fixed Point Theory and Applications (pp. 189–198), 

Valencia, Spain. 

[17] Z. Mustafa and B. Sims (2006). A new approach to generalized metric spaces. Journal of 

Nonlinear and Convex Analysis, 7(2), 289–297. 

[18] B. D. Pant, S. Chauhan and V. Pant (2010). Common fixed-point theorems in intuitionistic 

Menger spaces. Journal of Advanced Studies in Topology, 1, 54–62. 

[19] H. K. Pathak, R. Rodríguez-López and R. K. Verma (2007). A common fixed-point theorem 

using implicit relation and property (E.A.) in metric spaces. Filomat, 21(2), 211–324. 

[20] S. Radenović, Z. Kadelburg, D. Jandrlić and A. Jandrlić (2012). Some results on weakly 

contractive maps. Bulletin of the Iranian Mathematical Society, 38(3), 625–645. 

[21] R. A. Rashwan and A. Hedar (1998). On common fixed-point theorems of compatible 

mappings in Menger spaces. Demonstratio Mathematica, 31, 537–546. 

[22] K. K. Sarkar, K. Das and A. Pramanik (2023). Generalized fixed point result of Banach and 

Kannan type in S-Menger spaces. South East Asian Journal of Mathematics and 

Mathematical Sciences, 19(1). 

[23] B. Schweizer and A. Sklar (1960). Statistical metric spaces. Pacific Journal of Mathematics, 

10(1), 313–334. 

[24] B. Schweizer and A. Sklar (1983). Probabilistic Metric Spaces. North-Holland. 

[25] S. Sedghi, N. Shobe and A. Aliouche (2012). A generalization of fixed-point theorems in S-

metric spaces. Matematički Vesnik, 64(3), 258–266. 

[26] S. Sedghi, N. Shobe and H. Zhou (2007). A common fixed-point theorem in D*-metric spaces. 

Fixed Point Theory and Applications, 2007, Article ID 27906. 

[27] V. M. Sehgal and A. T. Bharucha-Reid (1972). Fixed points of contraction mappings on 

probabilistic metric spaces. Mathematical Systems Theory, 6, 97–102. 

[28] V. Sharma (2024). Common fixed-point theorems for compatible type (K) mappings in 

intuitionistic Menger space. Investigación Operacional, 45(1), 1–8. 

[29] M. R. Singh and Y. M. Singh (2007). Compatible mappings of type (E) and common fixed-

point theorems of Meir-Keeler type. International Journal of Mathematical Sciences and 

Engineering Applications, 1, 299–315. 



 

36 | Siddhanta’s International Journal of Physics, Chemistry, Mathematics | ISSN: 3107-4618 | Vol. 2(1), 2026 

 

[30] M. R. Singh and Y. M. Singh (2011). On various types of compatible maps and fixed-point 

theorems of Meir-Keeler type. Hacettepe Journal of Mathematics and Statistics, 40, 503–513. 

[31] S. L. Singh and B. D. Pant (1983). Fixed point theorems for commuting mappings in 

probabilistic metric space. Honam Mathematical Journal, 5, 139–150. 

[32] M. Stojaković (1985). Fixed point theorem in probabilistic metric spaces. Kobe Journal of 

Mathematics, 2, 1–9. 

[33] M. Stojaković (1987). Common fixed-point theorem in complete metric and probabilistic 

metric spaces. Bulletin of the Australian Mathematical Society, 36, 73–88. 

[34] M. Stojaković (1988). A common fixed-point theorem in probabilistic metric spaces and its 

applications. Glasnik Matematički, 23, 203–211. 

[35] P. Thangavelu and J. P. Jeyakristy (2018). A new common fixed-point theorem in intuitionistic 

fuzzy metric spaces. Electronic Journal of Mathematical Analysis and Applications, 6, 109–

116. 


