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1. Introduction 

        Many mathematicians have studied common fixed points in fuzzy metric 

space under several conditions. In 1986 Jungck introduced the notion of compatible 

maps for a pair of self maps. Several papers have come up involving compatible 

maps in proving the existence of common fixed points both in the classical and fuzzy 

metric space. Recently Chouhan and Badshah (2010) established fixed points 

theorem in fuzzy metric spaces for weakly compatible maps. This paper introduces 

the common fixed point between occasionally weakly compatible mappings.    

2. Preliminaries 

Definition(2.1):[3] A binary operation ∗:[0,1]×[0,1]→[0,1] is a t-norm if ∗  is 

satisfies the following condition: 

   (i) ∗ is commutative and associative; 

   (ii)  𝑎 ∗ 1 = 𝑎 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎 ∈  I; 

   (iii)  𝑎 ∗ 𝑏 ≤ 𝑐 ∗  𝑑 𝑤ℎ𝑒𝑛𝑒𝑣𝑒𝑟 𝑎 ≤ 𝑐𝑎𝑛𝑑 𝑏 ≤ 𝑑 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎, 𝑏, 𝑐, 𝑑 ∈  [0,1]. 
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Definition (2.2): [3] Let 𝑋 be a non-empty set, ∗ be a continuous t-norm on  Ι= [0, 1]. 

A function 𝑀 ∶ 𝑋 × 𝑋 × (0,∞) → [0, 1] is called a fuzzy metric function on 𝑋 if it 

satisfies the following axioms: 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦, 𝑧 ∈ 𝑋 𝑎𝑛𝑑 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡, 𝑠 > 0 

(1) 𝑀 (𝑥, 𝑦, 𝑡) > 0  ; 

(2) 𝑀 (𝑥, 𝑦, 𝑡) = 1 ↔  𝑥 = 𝑦; 

(3) 𝑀 (𝑥, 𝑦, 𝑡) = 𝑀 (𝑦, 𝑥, 𝑡)  ; 

(4) 𝑀 (𝑥, 𝑦, 𝑡 + 𝑠) ≥ 𝑀 (𝑥, 𝑧, 𝑡) ∗ 𝑀 (𝑧, 𝑦, 𝑠);   

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

Note that  𝑀 (𝑥, 𝑦, 𝑡) can be thought of as the degree of nearness between 𝑥 𝑎𝑛𝑑 𝑦 

with respect to 𝑡. And (𝑋, 𝑀,∗) is called a fuzzy metric space. 

Definition (2.3): [1] Let 𝑋 be a set, 𝑓, 𝑔 self maps of  𝑋. A point 𝑥 in 𝑋 is called a 

coincidence point of 𝑓 and 𝑔 iff 𝑓𝑥  =  𝑔𝑥. We shall call 𝑤 =  𝑓𝑥 =  𝑔𝑥  a point of 

coincidence of 𝑓 and 𝑔. 

Definition (2.4): [1] A pair of maps S and T is called weakly compatible 

pair if they commute at coincidence points. 

The concept occasionally weakly compatible is introduced by M. Al-Thagafi 

and Naseer Shahzad [4]. It is stated as follows. 

Definition (2.5): [1] Two self maps 𝑓, 𝑔 of a set 𝑋 are occasionally weakly 

compatible (owc) iff there is a point 𝑥 in 𝑋 which is a coincidence point of 𝑓 𝑎𝑛𝑑  𝑔 

at which 𝑓 𝑎𝑛𝑑 𝑔 commute. 

A occasionally weakly is weakly compatible but converse is not true. 

Example (2.6): Let 𝑅 be the usual metric space. Define 𝑆, 𝑇 ∶  𝑅 →  𝑅 

by  𝑆𝑥 = 9𝑥 and 𝑇𝑥 = 𝑥3 for all 𝑥 ∈ 𝑅. Then 𝑆𝑥 = 𝑇𝑥 for 𝑥 = 0, 3 but 

𝑆𝑇0 = 𝑇𝑆0, and 𝑆𝑇3 ≠ 𝑇𝑆3. 𝑆 and 𝑇 𝑎re occasionally weakly compatible 

self maps but not weakly compatible. 

Lemma (2.7): [1] Let 𝑋 be a set, 𝑓, 𝑔 owc self maps of 𝑋. If 𝑓 and 𝑔 have 

a unique point of coincidence, 𝑤 =  𝑓𝑥  =  𝑔𝑥, then 𝑤 is the unique common 

fixed point of 𝑓 and 𝑔. 

Lemma (2.8): [1] Let (𝑋, 𝑀,∗) be a fuzzy metric space. If there exists q ∈ (0, 1) 

such that 𝑀 (𝑥, 𝑦, 𝑞𝑡) ≥ 𝑀 (𝑥, 𝑦, 𝑡)for all 𝑥, 𝑦 ∈  𝑋 and 𝑡 >  0, then 𝑥 =  𝑦. 

Definition (2.9): [5] Let (𝑋, 𝑀,∗) be a fuzzy metric space. Then  

(a) A sequence {𝑥𝑛} in 𝑋 is said to be fuzzy convergent to 𝑥 in 𝑋 if for each 𝜀 ∈

(0, 1)and each 𝑡 >  0, there exist 𝑛0  ∈ 𝑍+ such that 𝑀 (𝑥𝑛, 𝑥, 𝑡) > 1 − 𝜀 for 

all   𝑛 ≥ 𝑛0    (or equivalent  lim
𝑛→∞

𝑀 (𝑥𝑛, 𝑥, 𝑡) = 1 ). 

(b) A sequence {𝑥𝑛} in 𝑋 is said to be fuzzy Cauchy sequence if for each  𝜀 ∈

(0, 1) and each 𝑡 >  0, there exist 𝑛0  ∈ 𝑍+ such that 𝑀 (𝑥𝑛, 𝑥𝑚, 𝑡) > 1 − 𝜀  

for all 𝑛 , 𝑚  ≥  𝑛0  (or equivalent  lim
𝑛,𝑚→∞

𝑀 (𝑥𝑛, 𝑥𝑚𝑡) = 1 ). 
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(c) A fuzzy metric space in which every fuzzy Cauchy sequence is fuzzy 

convergent is said to be complete. 

2. Main Results 

Lemma (3.1): Let (𝑋, 𝑀,∗) be a fuzzy metric space. If there exists q ∈ (0, 1) 

such that∫ 𝜙(𝑡)𝑑𝑡
𝑀 (𝑥,𝑦,𝑞𝑡)

0
≥ ∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑥,𝑦,𝑡)

0
 such that 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0, 

𝜙: 𝑅+ → 𝑅 is Lebesgue-integrable and increasing mapping which is summable, 

non-negative and such that ∫ 𝜙(𝑡)𝑑𝑡 > 0
𝜀

0
 for all 𝜀 > 0, then 𝑥 =  𝑦. 

Theorem (3.2): Let (𝑋, 𝑀,∗) be a complete fuzzy metric space and let P, Q, S and T 

are self-mappings of  𝑋. Let the pairs {P, S} and {Q, T} be owc. If there exists q ∈(0, 

1) such that 

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 

∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑦,𝑡),[𝑀(𝑆𝑥,𝑃𝑥,𝑡).𝑀(𝑄𝑦,𝑇𝑦,𝑡)],𝑀(𝑃𝑥,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑆𝑥,𝑡)}

0
…. (1) 

For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0, 𝜙: 𝑅+ → 𝑅 is Lebesgue-integrable and increasing mapping 

which is summable, non-negative and such that ∫ 𝜙(𝑡)𝑑𝑡 > 0
𝜀

0
 for all 𝜀 > 0.Then P, 

Q, S and T have a unique common fixed point. 

Proof: Since pairs of mappings {P, S} and {Q, T} are owc, there exists two points  

𝑥, 𝑦 ∈ 𝑋 such that 𝑃𝑥 = 𝑄𝑦 

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 ∫ 𝜙(𝑡)𝑑𝑡

𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑦,𝑡),[𝑀(𝑆𝑥,𝑃𝑥,𝑡).𝑀(𝑄𝑦,𝑇𝑦,𝑡)],𝑀(𝑃𝑥,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑆𝑥,𝑡)}

0
 

=∫ 𝜙(𝑡)𝑑𝑡 
𝑚𝑖𝑛{𝑀(𝑃𝑥,𝑄𝑦,𝑡),[1.1],𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)}

0
= ∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑦,𝑡)

0
 

 ⇒ 𝑃𝑥 = 𝑄𝑦 then 𝑃𝑥 = 𝑆𝑥 = 𝑄𝑦 = 𝑇𝑦 

Suppose that 𝑧 such that 𝑃𝑧 = 𝑆𝑧 then by (1) we have 𝑃𝑧 = 𝑄𝑧 ⇒ 𝑃𝑧 = 𝑆𝑧 = 𝑄𝑦 = 𝑇𝑦 

so 𝑃𝑥 = 𝑃𝑧 and 𝑤 = 𝑃𝑥 = 𝑆𝑥 is the unique point of 𝑃 and 𝑆. Similarly there is 𝑧 ∈ 𝑋 

such that 𝑧 = 𝑄𝑧 = 𝑇𝑧. 

Assume 𝑧 ≠ 𝑤 ⇒by (1) we have 

 ∫ 𝜙(𝑡)𝑑𝑡
𝑀 (𝑤,𝑧,𝑞𝑡)

0
 =∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑞𝑡)

0
≥ 

∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑧,𝑡),[𝑀(𝑆𝑥,𝑃𝑥,𝑡).𝑀(𝑄𝑧,𝑇𝑧,𝑡)],𝑀(𝑃𝑥,𝑇𝑧,𝑡),𝑀(𝑄𝑧,𝑆𝑥,𝑡)}

0
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=∫ 𝜙(𝑡)𝑑𝑡 
𝑚𝑖𝑛{𝑀(𝑃𝑥,𝑄𝑧,𝑡),[1.1],𝑀(𝑃𝑥,𝑄𝑧,𝑡),𝑀(𝑃𝑥,𝑄𝑧,𝑡)}

0
= ∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑡)

0
 

Therefore  𝑤 = 𝑧, 𝑧 is a common fixed point of  P, Q, S and T 

Theorem (3.3): Let (𝑋, 𝑀,∗) be a complete fuzzy metric space and let P, Q, S and T 

are self-mappings of  𝑋. Let the pairs {P, S} and {Q, T} be owc. If there exists q ∈(0, 

1) such that 

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 ∫ 𝜙(𝑡)𝑑𝑡

𝜓(𝑀(𝑆𝑥,𝑃𝑥,𝑡),𝑀(𝑇𝑦,𝑃𝑥,𝑡),𝑀(𝑃𝑥,𝑇𝑦,2𝑡),𝑀(𝑄𝑦,𝑃𝑥,3𝑡)}

0
…. (2) 

 For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0, 𝜙: 𝑅+ → 𝑅 is Lebesgue-integrable and increasing 

mapping which is summable, non-negative and such that ∫ 𝜙(𝑡)𝑑𝑡 > 0
𝜀

0
 for all 𝜀 > 0, 

 𝜓: [0, 1]4 → [0, 1],𝜓(1, 𝑡, 𝑡, 𝑡) > 𝑡, and 𝑡 ∗ 𝑡 ≥ 𝑡. 

Then P, Q, S and T have a unique common fixed point. 

Proof: Since pairs of mappings {P, S} and {Q, T} are owc, there exists two points  

𝑥, 𝑦 ∈ 𝑋 such that 𝑃𝑥 = 𝑄𝑦 

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 ∫ 𝜙(𝑡)𝑑𝑡

𝜓(𝑀(𝑆𝑥,𝑃𝑥,𝑡),𝑀(𝑇𝑦,𝑃𝑥,𝑡),𝑀(𝑃𝑥,𝑇𝑦,2𝑡),𝑀(𝑄𝑦,𝑃𝑥,3𝑡)}

0
   by (2) 

≥ ∫ 𝜙(𝑡)𝑑𝑡
𝜓(1,𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)∗𝑀(𝑄𝑦,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑃𝑥,𝑡)∗𝑀(𝑃𝑥,𝑃𝑥,𝑡)∗𝑀(𝑃𝑥,𝑇𝑦,𝑡)}

0

 

 = ∫ 𝜙(𝑡)𝑑𝑡
𝜓(1,𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)∗1,𝑀(𝑃𝑥,𝑄𝑦,𝑡)∗1∗𝑀(𝑃𝑥,𝑄𝑦,𝑡)}

0
 

 ≥ ∫ 𝜙(𝑡)𝑑𝑡
𝜓(1,𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)}

0
 > ∫ 𝜙(𝑡)𝑑𝑡 

 𝑀 (𝑃𝑥,𝑄𝑦,𝑡)

0
 

⇒ 𝑃𝑥 = 𝑄𝑦 then 𝑃𝑥 = 𝑆𝑥 = 𝑄𝑦 = 𝑇𝑦 

Suppose that 𝑧 such that 𝑃𝑧 = 𝑆𝑧 then by (2) we have 𝑃𝑧 = 𝑄𝑧 ⇒ 𝑃𝑧 = 𝑆𝑧 = 𝑄𝑦 = 𝑇𝑦 

so 𝑃𝑥 = 𝑃𝑧 and 𝑤 = 𝑃𝑥 = 𝑆𝑥 is the unique point of 𝑃 and 𝑆. Similarly there is 𝑧 ∈ 𝑋 

such that 𝑧 = 𝑄𝑧 = 𝑇𝑧. 

Assume 𝑧 ≠ 𝑤 ⇒by (2) we have 
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 ∫ 𝜙(𝑡)𝑑𝑡
𝑀 (𝑤,𝑧,𝑞𝑡)

0
 =∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑞𝑡)

0
≥ 

∫ 𝜙(𝑡)𝑑𝑡
𝜓(𝑀(𝑆𝑥,𝑃𝑥,𝑡),𝑀(𝑇𝑧,𝑃𝑥,𝑡),𝑀(𝑃𝑥,𝑇𝑧,2𝑡),𝑀(𝑄𝑧,𝑃𝑥,3𝑡)}

0
≥ ∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑡)

0
 

Therefore  𝑤 = 𝑧, 𝑧 is a common fixed point of  P, Q, S and T. 

Theorem (3.4): Let (𝑋, 𝑀,∗) be a complete fuzzy metric space and let P, Q, S and T 

are self-mappings of  𝑋. Let the pairs {P, S} and {Q, T} be owc. If there exists q ∈(0, 

1) such that      ∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 

∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑦,𝑡),𝑀(𝑃𝑥,𝑆𝑥,𝑡).𝑀(𝑄𝑦,𝑇𝑦,𝑡),𝜓[𝑀(𝑃𝑥,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑆𝑥,2𝑡)]}

0
…. (3) 

For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0, 𝜙: 𝑅+ → 𝑅 is Lebesgue-integrable and increasing mapping 

which is summable, non-negative and such that ∫ 𝜙(𝑡)𝑑𝑡 > 0
𝜀

0
 for all  

𝜀 > 0, 𝜓: [0, 1]2 → [0, 1], 𝜓( 𝑡, 𝑡) = 𝑡 .Then P, Q, S and T have a unique common 

fixed point. 

Proof: Since pairs of mappings {P, S} and {Q, T} are owc, there exists two points  

𝑥, 𝑦 ∈ 𝑋 such that 𝑃𝑥 = 𝑄𝑦                                                                    

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 

 ∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑦,𝑡),𝑀(𝑃𝑥,𝑆𝑥,𝑡).𝑀(𝑄𝑦,𝑇𝑦,𝑡),𝜓[𝑀(𝑃𝑥,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑆𝑥,2𝑡)]}

0
   by (3) 

 ≥ ∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑃𝑥,𝑄𝑦,𝑡),1.1,𝜓[𝑀(𝑃𝑥,𝑇𝑦,𝑡),𝑀(𝑄𝑦,𝑆𝑥,𝑡)∗𝑀(𝑆𝑥,𝑆𝑥,𝑡)]}

0
 

 = ∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝜓[𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)∗1]}

0
 

  = ∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑃𝑥,𝑄𝑦,𝑡),𝑀(𝑃𝑥,𝑄𝑦,𝑡)}

0
 = ∫ 𝜙(𝑡)𝑑𝑡 

 𝑀 (𝑃𝑥,𝑄𝑦,𝑡)

0
 

⇒ 𝑃𝑥 = 𝑄𝑦 then 𝑃𝑥 = 𝑆𝑥 = 𝑄𝑦 = 𝑇𝑦 

Suppose that 𝑧 such that 𝑃𝑧 = 𝑆𝑧 then by (3) we have 𝑃𝑧 = 𝑄𝑧 ⇒ 𝑃𝑧 = 𝑆𝑧 = 𝑄𝑦 = 𝑇𝑦 

so 𝑃𝑥 = 𝑃𝑧 and 𝑤 = 𝑃𝑥 = 𝑆𝑥 is the unique point of 𝑃 and 𝑆. Similarly there is 𝑧 ∈ 𝑋 

such that 𝑧 = 𝑄𝑧 = 𝑇𝑧. 

Assume 𝑧 ≠ 𝑤 ⇒by (3) we have 
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 ∫ 𝜙(𝑡)𝑑𝑡
𝑀 (𝑤,𝑧,𝑞𝑡)

0
 =∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑞𝑡)

0
≥ 

∫ 𝜙(𝑡)𝑑𝑡
𝑚𝑖𝑛{𝑀(𝑆𝑥,𝑇𝑧,𝑡),𝑀(𝑃𝑥,𝑆𝑥,𝑡).𝑀(𝑄𝑧,𝑇𝑧,𝑡),𝜓[𝑀(𝑃𝑥,𝑇𝑧,𝑡),𝑀(𝑄𝑧,𝑆𝑥,2𝑡)]}

0
≥ ∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑡)

0
 

Therefore  𝑤 = 𝑧, 𝑧 is a common fixed point of  P, Q, S and T. 

Theorem (3.5): Let (𝑋, 𝑀,∗) be a complete fuzzy metric space and let P, Q, S and T 

are self-mappings of  𝑋. Let the pairs {P, S} and {Q, T} be owc. If there exists q ∈(0, 

1) such that                        ∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0
 

∫ 𝜙(𝑡)𝑑𝑡

𝛼[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)+𝑀 (𝑃𝑥,𝑇𝑦,𝑡)]+𝛽𝜓[𝑀 (𝑃𝑥,𝑇𝑦,𝑡),𝑀 (𝑄𝑦,𝑆𝑥,𝑡),𝑀 (𝑆𝑥,𝑃𝑥,𝑡)]+

𝛾[min{𝑀 (𝑇𝑦,𝑄𝑦,𝑡),𝑀 (𝑄𝑦,𝑃𝑥,𝑡),𝑀 (𝑇𝑦,𝑃𝑥,𝑡)}+𝜓[𝑀 (𝑆𝑥,𝑄𝑦,𝑡)𝑀 (𝑄𝑦,𝑆𝑥,𝑡),𝑀 (𝑃𝑥,𝑆𝑥,𝑡)] 

0
…(4) 

For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0, 𝜙: 𝑅+ → 𝑅 is Lebesgue-integrable and increasing mapping 

which is summable, non-negative and such that ∫ 𝜙(𝑡)𝑑𝑡 > 0
𝜀

0
 for all 𝜀 >

0, 𝜓: [0, 1]3 → [0, 1], 𝜓( 𝑡, 𝑡, 1) = 𝑡 and  𝛼, 𝛽, 𝛾 > 0, 2𝛼 + 𝛽 + 2𝛾 > 1.Then P, Q, S 

and T have a unique common fixed point. 

Proof: Since pairs of mappings {P, S} and {Q, T} are owc, there exists two points  

𝑥, 𝑦 ∈ 𝑋 such that 𝑃𝑥 = 𝑄𝑦 

∫ 𝜙(𝑡)𝑑𝑡 ≥
 𝑀 (𝑃𝑥,𝑄𝑦,𝑞𝑡)

0

 

 ∫ 𝜙(𝑡)𝑑𝑡

𝛼[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)+𝑀 (𝑃𝑥,𝑄𝑦,𝑡)]+𝛽𝜓[𝑀 (𝑃𝑥,𝑄𝑦,𝑡),𝑀 (𝑃𝑥,𝑄𝑦,𝑡),1]+

𝛾[min{1,𝑀 (𝑄𝑦,𝑃𝑥,𝑡),𝑀 (𝑃𝑥,𝑄𝑦,𝑡)}+𝜓[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)𝑀 (𝑃𝑥,𝑄𝑦,𝑡),1] 

0
   by (4) 

 = ∫ 𝜙(𝑡)𝑑𝑡
𝛼[2𝑀 (𝑃𝑥,𝑄𝑦,𝑡)]+𝛽𝑀 (𝑃𝑥,𝑄𝑦,𝑡)+𝛾[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)+𝑀 (𝑃𝑥,𝑄𝑦,𝑡)] 

0
 

 = ∫ 𝜙(𝑡)𝑑𝑡
2𝛼[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)]+𝛽𝑀 (𝑃𝑥,𝑄𝑦,𝑡)+2𝛾[𝑀 (𝑃𝑥,𝑄𝑦,𝑡)]}

0
  = ∫ 𝜙(𝑡)𝑑𝑡

(2𝛼+𝛽+2𝛾)𝑀(𝑃𝑥,𝑄𝑦,𝑡)

0
 

 ≥  ∫ 𝜙(𝑡)𝑑𝑡 
 𝑀 (𝑃𝑥,𝑄𝑦,𝑡)

0
      ⇒ 𝑃𝑥 = 𝑄𝑦 then 𝑃𝑥 = 𝑆𝑥 = 𝑄𝑦 = 𝑇𝑦 

Suppose that 𝑧 such that 𝑃𝑧 = 𝑆𝑧 then by (3) we have 𝑃𝑧 = 𝑄𝑧 ⇒ 𝑃𝑧 = 𝑆𝑧 = 𝑄𝑦 = 𝑇𝑦 

so 𝑃𝑥 = 𝑃𝑧 and 𝑤 = 𝑃𝑥 = 𝑆𝑥 is the unique point of 𝑃 and 𝑆. Similarly there is 𝑧 ∈ 𝑋 

such that 𝑧 = 𝑄𝑧 = 𝑇𝑧. 

Assume 𝑧 ≠ 𝑤 ⇒by (3) we have 
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 ∫ 𝜙(𝑡)𝑑𝑡
𝑀 (𝑤,𝑧,𝑞𝑡)

0
 =∫ 𝜙(𝑡)𝑑𝑡

𝑀 (𝑃𝑥,𝑄𝑧,𝑞𝑡)

0
≥ 

∫ 𝜙(𝑡)𝑑𝑡

𝛼[𝑀 (𝑃𝑥,𝑄𝑧,𝑡)+𝑀 (𝑃𝑥,𝑄𝑧,𝑡)]+𝛽𝜓[𝑀 (𝑃𝑥,𝑄𝑧,𝑡),𝑀 (𝑃𝑥,𝑄𝑧,𝑡),1]+

𝛾[min{1,𝑀 (𝑄𝑧,𝑃𝑥,𝑡),𝑀 (𝑃𝑥,𝑄𝑧,𝑡)}+𝜓[𝑀 (𝑃𝑥,𝑄𝑧,𝑡)𝑀 (𝑃𝑥,𝑄𝑧,𝑡),1] 

0
   by (4) 

 ≥  ∫ 𝜙(𝑡)𝑑𝑡 
 𝑀 (𝑃𝑥,𝑄𝑧,𝑡)

0
   ⇒ 𝑃𝑥 = 𝑄𝑧 then 𝑃𝑥 = 𝑆𝑥 = 𝑄𝑧 = 𝑇𝑧 

Therefore  𝑤 = 𝑧, 𝑧 is a common fixed point of  P, Q, S and T. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

293

aurical technology
Typewritten text
International Journal on Recent and Innovation Trends in Computing and Communication                                                                  ISSN: 2321-8169
Volume: 4 Issue: 1                                                                                                                                                                                               287 - 293
______________________________________________________________________________________________________________________

aurical technology
Typewritten text
References: 

[1]      C. T. Aage and J. N. Salunke, On Fixed Point Theorems in Fuzzy Metric Spaces, Int. J. Open Problems 
           Compt. Math., Vol. 3, No. 2, (June 2010). 
[2]     Deo Brat Ojha and Manish Kumar Mishra, A Common Fixed Point Theorem in Mfuzzy Metric Spaces 
          Satisfying Integral Type Implicit Relations, Applied Sciences, Engineering and Technology 2(5):418-421,(2010).
[3]     George A. and Veeramani P., “On some results in fuzzy metric spaces”, Fuzzy Sets and Systems, vol.64, 
          no. 3, pp.395 –399,(1994).
[4]     Manish Kumar Mishra, Priyanka Sharma, Ojha D.B, Fixed Points Theorem in Fuzzy Metric Space for 
          Weakly Compatible Maps Satisfying Integral Type Inequality, International Journal Of Applied Engineering                      Research, Dindigul, Volume 1, No 3, and (2010).
[5]     Mohd. Rafi Segi Rahmat, Product of Fuzzy Metric Spaces and Fixed Point Theorems, Int. J. Contemp. 
         Math. Sciences, Vol. 3, No. 15, 703- 712, (2008).
[6]    T. K. Samanta, B. Dinda_, S. Mohinta, S. Roy and J. Ghosh, On Coincidence and Fixed-Point Theorems in
         Fuzzy Symmetric Spaces, Journal of Hyper structures 1(1), 74-91, (2012). 

aurical technology
Typewritten text
    

aurical technology
Typewritten text
IJRITCC | January 2016, Available @ http://www.ijritcc.org                                                                 _____________________________________________________________________________________________________________________


