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ABSTRACT: 

The vertex cover polynomial of a graph G of order n has been already introduced in [3].   

It is defined as the polynomial, C (G, x) =
|v (G)|

i = β(G)
 c (G, i)xi , where  

C(G,i) is the number of vertex covering sets of  G  of size i and   (G) is the  covering number of G.  

In this paper we have established a general formula for finding the vertex Cover Polynomial to the 

product of P2 with the complete graph Kn,               . The coefficient of the polynomial 

satisfies some identities. Also we have proved that the coefficient of the vertex cover, polynomial 

C(G,x)is log-Concave. 

Key words: Vertex covering set, Vertex covering number, Vertex cover polynomial. 

___________________________________________________________________________ 

Introduction: 1 

Let G = (V, E) be a simple graph.  For any vertex vϵ V, the open neighborhood of vϵ V is the 

set  N(v) = {u ϵ V /uv vϵ E} and the closed neighbourhood of v is the set N[v] = N(v)  {v}. 

For a set S  V, the open neighbourhood of S is N(S) = 
v  S

U N(v) and the closed 

neighbourhood of S is  N[S] = N (S)  S.  A set S  V is a vertex covering of G if every edge 

uv ϵ E is adjacent to        at least one vertex in S.  The vertex covering number  (G) is the 

minimum cardinality of the vertex covering sets in G.  A vertex covering set with cardinality 

  (G) is called a  - set. let c (G , i)  be the family of vertex covering sets of G with 

cardinality i and let C(G , i) = │C(G, i) │, the polynomial, C(G, x) = 
|v (G)|

i = β(G)
 c (G , i) x i is defined as 

the vertex cover polynomial of G.  In [3], many properties of the vertex cover polynomials 

have been studied.  

Definition: 1.1 

 A graph   is an ordered triple                  consisting of a nonempty set      

of vertices, a set       disjoint from     , of edges, and an incidence function    that 

associates with each edge of    an unordered pair of (not necessarily distinct) vertices of      
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If    is an edge and   and   are vertices such that           then   is said to join   and   ; 

the vertices   and   are called the end of    

Definition: 1.2 

The degree of a vertex v in G is the number of edges incident on it.  

A graph G is said to be k-regular if all its vertices are of degree k.   

Every pair of its vertices are adjacent in G, is said to be complete, the complete graph on 

'n' vertices is denoted by Kn . 

Definition: 1.3 

Let C (G, i) be the family of all vertex covering sets of G with cardinality  i  and let 

c(G, i) = |C (G, i)|.  The vertex cover polynomial of G is defined as   

C(G, x) =   
|v (G)|

i = β(G)
 c (G, i) xi. 

Theorem: 1 

Let           be any graph of order       , then  

                              

     

   

       
   

   

 

Proof: 

Given      be any complete bipartite graph of order       and    is a complete graph of 

order  . Let           then 

                   with                 

and               for all      . 

Clearly                   ;                    ; 

              and               for all       

Choose    and    are the sub sets of      Such that 

              and               

Since every           for all       either    or         is an element in any 

covering set of  . In similar          . Hence either    or    belongs to all covering set 

of  . Therefore, the covering sets with minimum cardinality of   is    . 
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That is  

          {                                                               

                                                                    

                                                                  

                                                                                   

              

Clearly,                            

                                     

                                         

            

In similar, 

                             and  

                

Hence,          

                               

Therefore,                

 

Covering sets with cardinality     are                                       Figure:1 

           

{                                                                    

          

 
                                                                               

                                                        
  

                                                                          

. . .                                              
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Hence, the number of covering sets of   with cardinality     is  

                                                               

                                                   

                        

                                 

 

   

 

Covering sets of   with cardinality     are 

             {                                          ; 

                                                                                      

                                                                                 

In similar, 

 

                                                                                       

                                                                         
                    

   

         ... ;                                                                

                                                              

Therefore, 

                                                         

                                             

                        

Hence,                                       
   
    

In similar,                                     
   
    

Proceeding this way covering sets with cardinality    are 

                                                                    

                                                                

     

Therefore, 
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That is                                     
 
    

Covering sets with cardinality      are the elements of      except any one element 

That is                                                      

That is                           

                      

 

   

 

Finally the only covering set of   with cardinality of      in the elements of      

ie                             

Hence, the covering set polynomial of   is  
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Hence, 

                              

     

   

       
   

   

 

                                                               Hence the Proof. 

Theorem: 2 

The coefficient of the cover polynomial of the graph           satisfies the property of 

log-concave. 

Proof: 

By theorem:1 

                              

     

   

       
   

   

 

Hence,  

                          
   
   ;                                

 
    

                          
   
   ;                               

   
    

         

                                  

 

   

                          

 

   

 

                              

 

   

 

Clearly, every   
            for all      . Hence, coefficient of        satisfies the 

property of log-concave. 

Results: 

       is a covering polynomial of   where  

          then 

(i)               
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(ii)                                

(iii)                 

(iv)               . 

 

The coefficient of the covering polynomial of           where       is given as 

below. 
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