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Abstract 
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2. Introduction and Preliminaries:   

The fixed-point theory is very useful tool to solve the real-life problems. [1-2] but many real-life 

problems cannot be explained through crisp set. The uncertainty can be explained by theory of 

probability, fuzzy set [21].  Molodstov [12] initiated a novel concept of soft set theory as new 

mathematical tool for dealing with uncertainty. The detail about soft set theory, can be studied in 

[10,11] and brief for  soft metric space [6, 13-14, 16-17, 9-20]. The detail about fixed point theorem 

for random operator and Convergence of an iteration leading to a solution of a random operator 

equation can be viewed in [3-5, 18]. The definition can be modified for random operator easily 

Throughout this paper  (Ω, Σ) denotes a measurable space consisting of a set Ω and sigma algebra 

Σ of subset of Ω . X stands for a Banach space, and C is non empty subset of X.  

Definition 2.1: A mapping �̃�: 𝑆𝑃(�̃�) × 𝑆𝑃(�̃�) × (0,∞) → ℝ(𝐸)∗, is said to be a soft parametric 

metric for random operator on the soft set �̃� if �̃� satisfies the following conditions: 

(M1) �̃�(𝜉�̃�𝑒1
, 𝜉�̃�𝑒2

, 𝑡) = 0 if and only if  𝜉�̃�𝑒1
= 𝜉�̃�𝑒2

 for all 𝑡 > 0, 

(M2) �̃�(𝑥 ̃𝑒1
, 𝜉�̃�𝑒2

, 𝑡) = �̃�(𝜉�̃�𝑒2
, 𝜉�̃�𝑒1

, 𝑡) for all 𝜉�̃�𝑒1
, 𝜉�̃�𝑒2

∈̃ �̃� & 𝑡 > 0, 

(M3) �̃�(𝜉�̃�𝑒1
, 𝜉�̃�𝑒3

, 𝑡) ≤̃ �̃�(𝜉�̃�𝑒1
, 𝜉�̃�𝑒2

, 𝑡) + �̃�(𝜉�̃�𝑒2
, 𝜉�̃�𝑒3

, 𝑡)  

for all 𝜉�̃�𝑒1
, 𝜉�̃�𝑒2

, 𝜉�̃�𝑒3
∈̃ 𝑋 ̃, 𝑡 > 0. 

and the pair (�̃�, �̃�, 𝐸, Ω, Σ) is called soft parametric metric space for random operator. 

Definition 2.2: Let    {�̃�𝜆𝑛

𝑛 }𝑛=1
∞  be a sequence in a Soft parametric metric space (�̃�, �̃�, 𝐸),   

(i) {𝜉�̃�𝜆𝑛

𝑛 }𝑛=1
∞  is said to be convergent to 𝜉�̃�𝜆 ∈ �̃�, if  

                   lim𝑛→∞ �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆, 𝑡) = 0.   

written as lim𝑛→∞𝜉�̃�𝜆𝑛

𝑛 = 𝜉�̃�𝜆,         for all 𝑡 > 0, 
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(ii) {𝜉�̃�𝜆𝑛

𝑛 }𝑛=1
∞  is said to be a Cauchy sequence in �̃�, if  

                   lim𝑛,𝑚→∞ �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑚

𝑚 , 𝑡) = 0 ,   for all 𝑡 > 0, 

(iii) �̃�, �̃�, 𝐸, Ω, Σ is said to be complete if every Cauchy sequence is a convergent sequence 

for random operator. 

Definition 2.3: Let ( �̃�, �̃�, 𝐸, Ω, Σ )be a Soft parametric metric space  for random operator and a 

function   (𝑓, 𝜑) ∶ (�̃�, �̃�, 𝐸) → (�̃�, �̃�, 𝐸)  is continuous at 𝜉�̃�𝜆 ∈  �̃�, if for any sequence 

{𝜉�̃�𝜆𝑛

𝑛 }𝑛=1
∞  in �̃� such that  lim𝑛→∞𝜉�̃�𝜆𝑛

𝑛 = 𝜉�̃�𝜆, then  lim𝑛→∞(𝑓, 𝜑)𝜉�̃�𝜆𝑛

𝑛 = (𝑓, 𝜑)𝜉�̃�𝜆. 

Lemma 2.4: Let  {𝜉�̃�𝜆𝑛

𝑛 }𝑛=1
∞   be a sequence in a Soft parametric metric space ( �̃�, �̃�, 𝐸, Ω, Σ ) for 

random operator such that 

            �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ ℎ �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡)             

    Where ℎ ∈ [0,1) and 𝑛 = 1,2, …. 

Then {𝜉�̃�𝜆𝑛

𝑛 }𝑛=1
∞  is a Cauchy sequence in ( �̃�, �̃�, 𝐸, Ω, Σ ) for random operator. 

 

3 MAIN RESULTS 

 

Theorem 3.1: Let ( �̃�, �̃�, 𝐸, Ω, Σ ) be a complete soft parametric metric space for random operator  

and let (𝑓, 𝜑)  be a continuous mapping. Let mapping  (𝑓, 𝜑) ∶ ( �̃�, �̃�, 𝐸, Ω, Σ )  → ( �̃�, �̃�, 𝐸, Ω, Σ )  

is defined such that 

for all 𝜉�̃�𝜆, 𝜉�̃�𝜇 ∈  �̃�, 𝜉�̃�𝜆 ≠ 𝜉�̃�𝜇,  and for all 𝑡 > 0, where �̃� ∈ [0,
1

2
 ). Then  (𝑓, 𝜑) has a unique 

random fixed point in �̃�, if satisfies the following condition: 

     

    �̃� ((𝑓, 𝜑)𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡) ≤ �̃� max

[
 
 
 
 

�̃�(𝜉�̃�𝜆, 𝜉�̃�𝜇 , 𝑡), �̃�(𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜆, 𝑡),

�̃�(𝜉�̃�𝜇 , (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡), �̃�(𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡),

�̃� ((𝑓, 𝜑)𝜉�̃�𝜆, 𝜉�̃�𝜇, 𝑡) ,
�̃�(𝜉�̃�𝜆,(𝑓,𝜑)𝜉�̃�𝜆,𝑡).�̃�(𝜉�̃�𝜇,(𝑓,𝜑)𝜉�̃�𝜇,𝑡)

1+�̃�((𝑓,𝜑)𝜉�̃�𝜆,(𝑓,𝜑)𝜉�̃�𝜇,𝑡) ]
 
 
 
 

                                                                                                               

                                                                                                                              [3.1.1] 

Proof: Let 𝜉�̃�𝜆
0 be any soft point in 𝑆𝑃(𝑋) 𝑓𝑜𝑟 ∶ ( �̃�, �̃�, 𝐸, Ω, Σ ) 

     Taking iteration 𝜉�̃�𝜆1

1 = (𝑓, 𝜑)(𝜉�̃�𝜆
0) = (𝑓(𝜉�̃�𝜆

0))
𝜑(𝜆)

  

                           𝜉 �̃�𝜆2

2 = (𝑓, 𝜑)(𝜉�̃�𝜆1

1 ) = (𝑓2(𝜉�̃�𝜆
0))

𝜑2(𝜆)
  

                        − − − − − − − − − − − − − −  

                           𝜉�̃�𝜆𝑛+1

𝑛+1 = (𝑓, 𝜑)(𝜉�̃�𝜆𝑛

𝑛 ) = (𝑓𝑛+1(𝜉�̃�𝜆
0))

𝜑𝑛+1(𝜆)
, − −   

Now  
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    �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) = �̃� ((𝑓, 𝜑)(𝜉�̃�𝜆𝑛−1

𝑛−1 ), (𝑓, 𝜑)(𝜉�̃�𝜆𝑛

𝑛 ), 𝑡)  

 

        ≤ �̃� max

[
 
 
 
 
 
 

�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , (𝑓, 𝜑)𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛

𝑛 , (𝑓, 𝜑)𝜉�̃�𝜆𝑛

𝑛 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , (𝑓, 𝜑)𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃� ((𝑓, 𝜑)𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡) ,

�̃�(𝜉�̃�𝜆𝑛−1
𝑛−1 ,(𝑓,𝜑)𝜉�̃�𝜆𝑛−1

𝑛−1 ,𝑡).�̃�(𝜉�̃�𝜆𝑛
𝑛 ,(𝑓,𝜑)𝜉�̃�𝜆𝑛

𝑛 ,𝑡)

1+�̃�((𝑓,𝜑)𝜉�̃�𝜆𝑛−1
𝑛−1 ,(𝑓,𝜑)𝜉�̃�𝜆𝑛

𝑛 ,𝑡) ]
 
 
 
 
 
 

  

        ≤ �̃� max

[
 
 
 
 
 
 
�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡), �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛−1
𝑛−1 ,𝜉�̃�𝜆𝑛

𝑛 ,𝑡).�̃�(𝜉�̃�𝜆𝑛
𝑛 ,𝜉�̃�𝜆𝑛+1

𝑛+1 ,𝑡)

1+�̃�(𝜉�̃�𝜆𝑛
𝑛 ,𝜉�̃�𝜆𝑛+1

𝑛+1 ,𝑡) ]
 
 
 
 
 
 

   

�̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ �̃� max [
�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)
]           ----- [3.1.2] 

Case (I): If max [
�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡),

�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)
] 

              = �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡)  

 

    �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ �̃��̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡)  

 

       �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ �̃�𝑛�̃�(𝜉�̃�𝜆0

0 , 𝜉�̃�𝜆1

1 , 𝑡)   

 

⇒ sequence {𝜉�̃�𝜆𝑛

𝑛 } is a Cauchy sequence in 𝑋 .̃  

 

�̃� is a complete soft parametric metric space for random operator, hence {𝜉�̃�𝜆𝑛

𝑛 } is converges. 

here is 𝜉 �̃�𝜆
∗ ∈ �̃�: 

𝜉 �̃�𝜆𝑛

𝑛 → 𝜉�̃�𝜆
∗, 𝑛 → ∞.  

Using continuity of (𝑓, 𝜑) , 
 

   (𝑓, 𝜑)𝜉�̃�𝜆
∗ = (𝑓, 𝜑)( lim

𝑛→∞
𝜉�̃�𝜆𝑛

𝑛 ) = lim
𝑛→∞

(𝑓, 𝜑)𝜉�̃�𝜆𝑛

𝑛 = lim
𝑛→∞

𝜉�̃�𝜆𝑛+1

𝑛+1 = 𝜉�̃�𝜆
∗ .  

                       𝑖. 𝑒. (𝑓, 𝜑)𝜉�̃�𝜆
∗ = 𝜉�̃�𝜆

∗.   

Thus, (𝑓, 𝜑) is a fixed point in 𝑋.̃ 
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Case (II): If max[�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡), �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)] 

= �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)  

 

   ⇒  �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ �̃��̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)  

 

Since 0 ≤ �̃� <
1

2
, which gives contradiction. 

 

Case (III): If max[�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡), �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡), �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)] 

 

= �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)  

 

          ⇒     �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ �̃��̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)  

 

                          ≤ �̃�[�̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡) + �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡)]  

 

                           ≤ (
�̃�

1−�̃�
) �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡)  

 

                               ≤ 𝑠 �̃�(𝜉�̃�𝜆𝑛−1

𝑛−1 , 𝜉�̃�𝜆𝑛

𝑛 , 𝑡)                   

  where 𝑠 = (
�̃�

1−�̃�
) 

 

               �̃�(𝜉�̃�𝜆𝑛

𝑛 , 𝜉�̃�𝜆𝑛+1

𝑛+1 , 𝑡) ≤ 𝑠𝑛�̃�(𝜉�̃�𝜆0

0 , 𝜉�̃�𝜆1

1 , 𝑡)   

 

 Sequence {𝜉�̃�𝜆𝑛

𝑛 } is a Cauchy sequence in 𝑋.̃  

Given that  �̃� is a complete soft parametric metric space, hence {𝜉�̃�𝜆𝑛

𝑛 } is converges. 

 Here is 𝜉�̃�𝜆
∗ ∈ �̃� such that 𝜉�̃�𝜆𝑛

𝑛 → 𝜉�̃�𝜆
∗, 𝑛 → ∞.  

Using continuity of (𝑓, 𝜑) , 

                     (𝑓, 𝜑)𝜉�̃�𝜆
∗ = (𝑓, 𝜑)( lim

𝑛→∞
𝜉�̃�𝜆𝑛

𝑛 ) = lim
𝑛→∞

(𝑓, 𝜑)𝜉�̃�𝜆𝑛

𝑛  

 

 

                          = lim
𝑛→∞

𝜉�̃�𝜆𝑛+1

𝑛+1 = 𝜉�̃�𝜆
∗.  

 

               𝑖. 𝑒. (𝑓, 𝜑)𝜉�̃�𝜆
∗ = 𝜉�̃�𝜆

∗.  Thus, (𝑓, 𝜑) is a fixed point in 𝑋.̃ 
 

Uniqueness:  Let 𝜉�̃�𝜇
∗ is another fixed point of (𝑓, 𝜑) in �̃� such that 𝜉�̃�𝜆

∗ ≠ 𝜉�̃�𝜇
∗,  

         �̃� ((𝑓, 𝜑)𝜉�̃�𝜆
∗, (𝑓, 𝜑)𝜉�̃�𝜇

∗, 𝑡) ≤ 
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�̃� max

[
 
 
 
 

�̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡), �̃�(𝜉�̃�𝜆
∗, (𝑓, 𝜑)𝜉�̃�𝜆

∗, 𝑡),

�̃�(𝜉�̃�𝜇
∗, (𝑓, 𝜑)𝜉�̃�𝜇

∗, 𝑡), �̃�(𝜉�̃�𝜆
∗ , (𝑓, 𝜑)𝜉�̃�𝜇

∗, 𝑡),

�̃� ((𝑓, 𝜑)𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡) ,
�̃�(𝜉�̃�𝜆

∗ ,(𝑓,𝜑)𝜉�̃�𝜆
∗ ,𝑡).�̃�(𝜉�̃�𝜇

∗ ,(𝑓,𝜑)𝜉�̃�𝜇
∗ ,𝑡)

1+�̃�((𝑓,𝜑)𝜉�̃�𝜆
∗ ,(𝑓,𝜑)𝜉�̃�𝜇

∗ ,𝑡) ]
 
 
 
 

  

                                                 ≤ 𝑘 max

[
 
 
 
 

�̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡), �̃�(𝜉�̃�𝜆
∗ , 𝜉�̃�𝜆

∗, 𝑡),

�̃�(𝜉�̃�𝜇
∗, 𝜉�̃�𝜇

∗, 𝑡), �̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡),

�̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡),
�̃�(𝜉�̃�𝜆

∗ ,𝜉�̃�𝜆
∗ ,𝑡).�̃�(𝜉�̃�𝜇

∗ ,𝜉�̃�𝜇
∗ ,𝑡)

1+�̃�(𝜉�̃�𝜆
∗ ,𝜉�̃�𝜇

∗ ,𝑡) ]
 
 
 
 

  

         �̃� ((𝑓, 𝜑)𝜉�̃�𝜆
∗, (𝑓, 𝜑)𝜉�̃�𝜇

∗, 𝑡) ≤ �̃��̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡) 

 

This is true only when     �̃�(𝜉�̃�𝜆
∗, 𝜉�̃�𝜇

∗, 𝑡) = 0.      

           

                                          ⇒ 𝜉�̃�𝜆
∗ = 𝜉�̃�𝜇

∗ 

So, it is unique. 

 

. Lemma: Let ( �̃�, �̃�, 𝐸, Ω, Σ )be a complete soft parametric metric space for random operator  

and let (𝑓, 𝜑) a continuous mapping.  

Let mapping  (𝑓, 𝜑) ∶ (�̃�, �̃�, 𝐸) → (�̃�, �̃�, 𝐸) satisfies the following condition: 

              �̃� ((𝑓, 𝜑)𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡) ≤ �̃�[�̃�(𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜆, 𝑡) + �̃�(𝜉�̃�𝜇 , (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡)]  

          +𝑙 [�̃�(𝜉�̃�𝜆, (𝑓, 𝜑)𝜉�̃�𝜇, 𝑡) + �̃� ((𝑓, 𝜑)𝜉�̃�𝜆, 𝜉�̃�𝜇, 𝑡)]        

For all 𝜉�̃�𝜆, 𝜉�̃�𝜇 ∈  �̃�, 𝜉�̃�𝜆 ≠ 𝜉�̃�𝜇,  

 

 and for all 𝑡 > 0, where �̃� + 𝑙 <
1

2
, �̃�, 𝑙 ∈ [0,

1

2
 ).  

 

Then  (𝑓, 𝜑) has a unique fixed point in �̃�. 

Proof; This can be proved easily using the concept of above theorem. 

Future Scope; These results can be proved using the concept of integral type mappings and also  

results can be established for n dimensional soft metric spaces. 
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