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ABSTRACT 

In this paper we study Cauchy sequence on graphs. Cauchy sequence introduced 

by the French mathematician Augustin Louis Cauchy. A Cauchy sequence is 

sequence which its terms become arbitrarily close to each other as it progresses. 

The amazing properties of Cauchy sequence can be used to understand the 

behavior of a system as time progresses. Cauchy and some Authors proved the 

converge of Cauchy sequence and some properties on it. In this paper we define 

Cauchy sequence and prove some properties on graph. 
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 الملخص

وغظريا لىيض أهرراتعح كىشي لذهد هي لثل الفزًظي في هذا الثحث طٌذرص هرراتعح كىشي على الثياًاخ. 

 كىشي.

هي هرراتعح الري حذودها ذكىى هرمارتح هي تعضها الثعض اثٌاء ذمذهه. الخىاص الوويشج هرراتعح كىشي 

 لورراتعح كىشي يوكي اطرخذاهها لفهن طلىن الٌظام كلوا ذمذم الىلد.

 كىشي وتعض الثاحثيي تزهٌىا ذمارب الورراتعح كىشي وتعض الخىاص عليها.

 .في هذا الثحث طٌعزف هرراتعح كىشي وًثزهي تعض الخىاص على الثياًاخ

mailto:zainabalshamairy@gmail.com
mailto:wiiisamtweej@gmail.com
mailto:zainabalshamairy@gmail.com


 

1701 
 

Introduction 

Cauchy sequence is found by the French mathematician Augustin Louis Cauchy. 

Cauchy sequence and their properties used in fields like satellite design, 

manufacturing, construction,  treatment plants, and so on. Some Authers study 

Sobolev spaces on graphs and the discrete analogue of Sobolev spaces of smooth 

functions [Mio05] and spectral graph theory, in [ChY95] and in 

[Chu97,chapter11] ," Lp – embeddability in graph metric" , see [BLMN0  ] , 

[LMN02] and [Mat97] . [EmZ21] in 2021 ,study the    qusi normed space on 

graphs when       , and         "the discrete Sobolev seminorm on  " , 

is  
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"The weighted Sobolev seminorm" as  
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In the beginning we define   a finite graph with the set of vertices and the 

set of edges , denoted by   and   respectively . we denote the degree of a 

vertex     by    . 

We denote by     to  the edge connected between two vertices   and    
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Cauchy sequence on graph 

 Definition 1: we called       a Cauchy sequence if given 𝝐    there exists a 

natural     such ‖     ‖  𝝐  for all         [And11]   

To prove some theorems on Cauchy sequence we must define it on graphs. 

Definition 2:we suppose that    a connected graph and   vertices set in   

then We denote a sequence in   is a function    
     is called Cauchy 

sequence For all              , if for any given  𝝐    , there exist 

      such that  

         ‖   
    

‖  𝝐   

Example 

Suppose {   
}
   

 
      a sequence converges to  . Let we have 𝝐    . so 

there exist               such that             ‖   
  ‖  

𝝐

 
          

Then if           so ‖   
    

‖   ∑ |    –   
|
 
)
 

 
                

 ( ∑ |   
        

|
 

       

)

 
 

 

 (∑ |   
  |

 

    

)

 
 

 (∑|   
  |

 

    

)

 
 

 

 ‖   
  ‖  ‖   

  ‖ 

 
𝝐

 
 

𝝐

 
 

 𝝐 

Thus {   
} is Cauchy sequence. 
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In the following we prove that Cauchy sequence on graph is bounded. 

Theorem 1  

Let    
            Cauchy sequence when a set of vertices in   

denote by  , then for      the sequence {   
} is bounded. 

Proof 

Since {   
}
   

 
 forms a Cauchy sequence for 𝝐    there exists        

     such that 
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In particular  
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Suppose 𝓜      |   | |   |   |     | |   |   

So |   
|  𝓜 for all      

Hence {   
} is bounded. 

Theorem2:  

Suppose   be a connected graph then every convergent sequence is a 

Cauchy sequence on graph  . 
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Proof 

Let {   
}
   

 
 be a sequence in  , and   the set of a vertices in   ,    

     

which is converges to     

Suppose 𝝐   . 

So there is a             , such that 
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Then {   
}
   

 
 is a Cauchy sequence. 

Theorem3 

suppose   be a finite connected graph and   is a set of vertices in graph  .  

Cauchy sequence in   which has a convergent subsequence is convergent. 

Proof 
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Suppose {   
}
   

 
 be a Cauchy sequence in   and {    

} its subsequence 

which converges to    .  

Then for any 𝝐     there exist a    and      such that  
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So    
   as      

Conclusion  
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Cauchy sequence on graphs, Cauchy sequence is bounded, every cnvergent 

sequence is a Cauchy sequence, a Cauchy sequence in   which has a 

convergent subsequence is convergent was proven on graph when       
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