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Abstract—The graphs which are used in this paper are simple, finite and undirected. 

The first and second Zagreb indices for every non-adjacent vertices (also called first and 

second Zagreb coindices) are dependent only on the non-adjacent vertices degrees which 

interspersed the operations of addition and multiplication, respectively, for the degrees of 

non-adjacent vertices. The number of the edges incident on vertex v in a graph G is called 

the degree of a vertex v and the two vertices u and v are non-adjacent if it’s no common 

edge between them. In this paper, we found the first and second Zagreb coindices of 

chains of even cycles and also, gave some examples. 
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I. INTRODUCTION 

  
The simple graph   is consist of pairs order of non-

empty finite set is called set vertex   and a finite set of 

unordered pairs of distinct elements of vertex set is called set 

edge   and denoted by        . The number of elements 

the set vertex and set edge are called the order and the size of 

a graph   respectively which denoted by        and 

       respectively. The degree of vertex   in a graph   is 

the number of edges incident with vertex   denoted by 

       .  The cycle in a graph   is alternate sequence of 

vertices and edges                        such that 

      for all        ,    , the cycle graph is a graph 

contain only a cycle, denoted to the cycle graph of order   by 

  . It is clear that every vertex of    has two degree and we 

say that the cycle graph is even if     ,         

(    ,        ). For a lot of concepts in statement 

theory, see the references [1,2].  

An invariant of any connected graph is the number 

related to graphs. The topological indices are one of invariant 

important in knowing many chemical and physical properties, 

one of the oldest invariants of graph is Zagreb indices (first 

and second) which introduced by Gutman and Trinajstić in 

1972, [3]. In 2008, [4],   ̌   ́  find the complement of first and 

second Zagreb indices which is called first and second Zagreb 

coindices. There are many researchers who have an interest in 

finding first and second Zagreb indices for a lot of graphs, 

such as: [5-9]. Also, there are many topological indices that 

are interested in many researchers such as: omega, degree 

deviation and Wiener indices [10-13]. 

In this paper, we found the first and second Zagreb 

coindices of special types of chains graphs ”chains for 

identical of   even cycles”, the complement of first Zagreb 

index and the second of Zagreb index are defined respectively 

by: 

  
     ∑                  ,  

and 

   
     ∑                   .
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II. The first and second Zagreb coindices for 

chains of   even cycles: 
 

In this section, we take two types of chains for 

identical of    even cycle as the following: 

 

Type 1: A chain of    even cycles    ,     
 
by 

identical symmetric vertices         , see Fig 1.1.  

 
FIGURE 1.1. The graph          

 

Type 2: A chain of     even cycles    ,      
 

by 

introduced path   ,    , for symmetric vertices         ,  

see Fig1.2. 

 
      FIGURE 1.2. The graph         ,  

 

Now, we find general formula of the complement of first 

and second Zagreb indices for both types of chains. 

Theorem 2.1.1: For all      , then: 
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Proof: 
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Corollary 2.1.2: For all      , then: 
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 Proof: 

From Theorem (2.1.1) and using recurrence relations, we get: 
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Example 2.1.3: The first Zagreb and the second Zagreb of 

      
   for all     are: 

      
 (      

  )              
      

 (      
  )               

     
           FIGURE 1.3. The graph         

Theorem 2.2.1: For all      ,     , then: 
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Proof: 

We add an even cycle     to the chain        
     by identical 

the vertex   
  in    

  and the vertex     
    in        

     with 

both ends of the path      
   and   

    respectively, we 

obtain: 
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Example 2.2.3: The first Zagreb and second Zagreb of 

)) (CC (I n

6P
for all  Nn  , where P  is a path                           

between any two cycles 
6C  are: 

      
 (      
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                FIGURE 1.4. The graph       

   

 

 

Conclusion 
We note from the results that we obtained in the 

previous, it is also possible to obtain the same results when 

the cycles are odd, but with the condition that two identical 

vertices of any cycle are not adjacent. Also can be generalized 

to cycles that are not of the same length. 
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 2222/11/7تاريخ القبول:               2222/9/22تاريخ الاستلام:

 الملخص

. يعتمذ نتهي مان بسيطهى بيان انانمستخذمت في هزا انبحث  بيانان  

 تممغيش متجاوسة )تسمى أيضًا مانصغشب الأول وانثاني نكم سؤوط  دنيهي

جاوسة انتي تغيش مانصغشب الأول وانثاني( فقط عهى دسجاث انشؤوط 

 افاث. يطُهق عهى عذد انح عهى انتىاني عمهياث انجمع وانضشب هاتتخهه

، بحثان افي هز ،vذسجت انشأط ب G بيانفي ان vانشأط انىاقعت عهى 

ضوجيت انساث اذانثاني نسلاسم راث انول ومتمم دنيهي صغشب الاوجذنا 

 بعض الأمثهت.عطاء إبوأيضًا قذمنا 

دنيم صغشب انثاني ، دنيم صغشب الاول انمتممانكهماث انمفتاحيت: 

 انذاسة انضوجيت.،  انمتمم، انتطابق
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