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Abstract:  

      In this paper, we define the fuzzy contraction mapping in metric space. 

Furthermore, we show that the Picard-S iteration method converges to an α-

fuzzy invariant point for fuzzy contraction mapping. 
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1. Introduction 

    In the theory of invariant point the contraction is a powerful tool of 

mathematics for studying the existence of an invariant point. Banach 

contraction method [1] is an incredibly useful tool via the development of 

nonlinear equations. 

In 2014, Gürsoy introduced his new iterative which known as the Picard-S 

iterative scheme [2]. 

Zadeh [7] introduced the concept of fuzzy sets, in 1965. 

In 1981, Heilpern [3] achieved an invariant point thm. for fuzzy contraction 

mapps. On the other hand, in 2012 Wardowski [6] generalizations Banach by 

suggesting the concept of contraction and proving a fixed-point theorem. 

In this search, we suggest a definition of fuzzy contraction mapping in metric 

space. Also, we prove the convergence of the Picard-S iterative scheme to an 

α-fuzzy fixed point when applied to fuzzy contraction mapping.  
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2. Preliminaries 

In this section, we state some basic definitions, those will be used in next 

section to prove the main results. 

 

Definition(2.1),[5]: Let  be a mapping known as contraction such 

that (X,d) is a metric space if there is a real number  such that  

            for all                             (2.1) 

 

Definition (2.2),[2]: Let  a Banach space, and C be a nonempty convex 

subset of  and  be a self mapping. Let  and  be 

sequences of real number in For arbitrary  define a sequence 

 in  by  

  

  

,                                                           (2.2) 

The sequence  is called Picard-S iterative scheme. 

 

Definition (2.3), [4]: Let be a Banach space. A fuzzy set  in  is a 

fun. from  into . If  then the fun. value  is known as the 

grade of membership of . The collection of all fuzzy sets in  is . 

For  and . The notation  is called α-level set (or α-cut 

set) of  and is defined as follows:  

 if ,  

and  

  

whenever the closure of the set  in  is denoted by . 

 

Definition (2.4), [4]: Let be any set and be a Banach space.A 

mapping  is known a fuzzy mapping over the set . 
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Definition (2.5),[4]:Let  be a fuzzy mapping over a Banach 

space .A point  in  is called α-fuzzy-fixed point of  if 

. 

Definition (2.6): Let  be a mapping known as fuzzy contraction 

mapping with  in a metric space.   

such that nonempty closed set denotes by  is a subset of  for all 

 if there exists constant  such that  

 for all                                (2.3) 

 

3. Main Results 

In this part, in the framework of a Banach space, we state and prove the 

convergence of fuzzy contraction mapping (2.3) to an α-fuzzy fixed point as 

follows: 

Theorem (3.1): Let  be a Banach space  be a non-void closed convex set 

such that  is a subset of  and  be a fuzzy contraction mapping 

(2.3). We have  such that  is a nonvoid closed convex 

subset of  for all  with  is a Picard-S iterative scheme defined 

by (2.2) with real sequences  and  satisfying   

Then  converges to an α-fuzzy invariant point of  . 

Proof: Using iterative scheme (2.2) and condition (2.3), we have: 

  

                  =   

                  =   

                  

                 

                                                                      

(3.1) 
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(3.2) 

Thus by (3.1) and (3.2), we get: 

  

  

                      

                       

                      

                     

 

                     

Repeating this process  times, we obtain: 

  

                      

since  and  so    

as . Which implies that . Therefore,  

converges to . 
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 التكراري للدوال الضبابية Picard-Sالنقطة الثابتة الضبابية لمخطط 

 لمى جبار برغوث

 قسم الشٌاضٍاث –كلٍت التشبٍت الاساسٍت  –مستنصشٌت الجامعت ال

luma.j.barghoth@gmail.com 

 مستخلص البحث:

فً هزا البحث سوف نحذد مخطظ الانكماش الضبابً فً الفضاء المتشي ،علاوة على رلك ،     

لذوال  ضبابٍت   -αتتقاسب مع نقطت ثابتت غٍش متغٍشة    picard –sنوضح ان طشٌقت التكشاس  

 الانكماش الضبابٍت.
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