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_________________________________________________________________________________ 

ABSTRACT—Let           be a simple graph.    set    is a dominating set of , if every vertex in     

is adjacent to at least one vertex in  . Let     be wheel  with order n. Let   
  be the family of dominating sets of a 

wheels    with cardinality  , and let            
   . In this paper, we construct   , and obtain a recursive 

formula for        . Using this recursive formula, we consider the polynomial                  
  

   , 

which we call domination polynomial of wheels and obtain some properties of this polynomial. 

 

_________________________________________________________________________________ 

 

1. INTRODUCTION 

Let         be a simple graph of order        . A set    is a dominating set of  , if every vertex in     

is adjacent to atleast one vertex in  . The domination number       is the minimumcardinality of a dominating set in  . 

For a detailed treatment of thisparameter, the reader is referred to [5]. It is well known and generallyaccepted that the 

problem of determining the dominating sets of anarbitrary graph is a difficult one (see [3]). Alikhani and Peng foundthe 

dominating set and domination polynomial of cycles and certaingraph [1], [2]. Kahat and Khalaf. found the dominating 

set and domination polynomial of stars [4]. Let    be graph with order n and let   
  bethe family of dominating sets of a 

graph    with cardinality   and let              
    We call the polynomial                      

       , the 

domination polynomial of graph   [2]. Let   
  be the familyof dominating sets of a wheel    with cardinality   and let 

             
    We call the polynomial                     

   , thedomination polynomial of wheel.In the 

next section we construct the families of dominating setsof    with cardinality   by the families of dominating sets of 

  -l,  -2 and   -3 with cardinality    . We investigate the dominationpolynomial of wheel in Section 3. 

As usual we use   
 
  for the combination n to  , and we denote the set            simply by     

2. DOMINATING SETS OF WHEEL (  ) 

 Let        , be the wheel with n vertices   (  ) = [n] and  (  ) =                                           
             Let   

  be the family of dominating sets of    with cardinality  . We shall investigate dominating sets of 

wheels. To prove our main results we need the following lemma: 
Lemma 1 [4]. 

The following properties hold for all graph G. 

(i)    
  = 1   (ii)    

     =      (iii)   
   = 0  if     .     (iv)   

   = 0 

Theorem 1 [1] For every            
 

 
  ,                                                     

Theorem 2[4]Let   be star with order n 3, then        =          +             i  n-2 

Theorem 3Let   be star with order n 4, then        =       +             i   n-1 
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Proof.Let    be a star and       (  ) such that   is center of   , let    be a spanning subgraph of   , and since 

          then   ∪     =   , since        =   
  , and          =      

  , and        =   
   , and since 

                and          ( Lemma 1), then                                       . 

Theorem 4Let   be star with order n 4, then                                                  

    
   

  

Proof.By Theorem 3, and by Theorem 2[4]       =          +            =          +             
           =          +                         +            , and by Theorem 1 [1],         

                                          , and since               
   

  and by Theorem 3, then 

                                                   
   

   
   

Using Theorem 3 and Theorem 4, we obtain the coefficients of         for            in Table 1. Let          

   
  . There are interesting relationships between the numbers                     inthe table. 

 
Table 2.         The number of dominating sets of   with cardinality   

 
In the following theorem, we obtain some properties of          

Theorem 5 The following properties hold for every            .  

i.         =             
ii.         =             

iii.           =   
 
  

iv.           =   
 
  

v.          =   
 
 - (n - 1) 

vi.  (  ) = 1 . 

vii.         =   
 
      

 
         

   

 
   

viii.                                                         
ix.                                                               

          Let    be a wheel and            such that   is center of    then 

(i) By Theorem 3        =       +            , and since                    , and                   

[1], then                
(ii)Since                     [4], and                      [1], then                      

(iii) By Theorem 3,                                      , and since                             

        
   

 [1] [4], then                
   

 -          
           

 
             

      

 
     

 
  

(iv) By Theorem 3,                                , and since                 
 

            

     
   

 [1] [4], then                
   

 -      
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(v) By Theorem 3 and [1] [4]                                 =  
   

 -      
   

  
             

 
=   

 
 -

      
 

  
             

 
 =  

 
 -

                 

 
 

             

 
 =   

 
           

(vi) since { } is dominating set of          , then          .  

(vii)By Theorem 3                          , and since          = 0      
   

 
   [1], then         =   

 
  

    
 

          
   

 
   

(viii)By Theorem 4,                                                       
   

 , and since        

                  , then     
   

 =0 therefore,                                               

             

(ix) since      , then     
   

 =    
   

   , therefore,                                               

   +1 if       (Theorem 4) 

 

3. DOMINATION POLYNOMIAL OF A WHEEL 

In this subsection we introduce and investigate the domination polynomial of wheels.  

Definition. Let   
  be the family of dominating sets of a wheel  with cardinality   and let d(  ,i)=   

  . Then the 

domination polynomial        of   is defined as                  
  

    [1] 

Theorem 6. Let         be domination polynomial of       4then 

(i)        =                  -     

(ii)                                                 +     
   

      
    

Proof. 

(i) From definition of the domination polynomial and Theorem 3, we have 

(1)                    
   =                     

  
   =                      

  
   

 
   , we have           

= 0 if      
   

 
  or    (Lemma1), then            

  
   =           

    

    
   

 
  

=          , and            
   = 

       , then                               

(2)              =                           = (n + 1)               , but               
     , then From (1) and (2), we get        =                  -    . 

(ii) From definition of the domination polynomial and Theorem 3, we have 

       =           
   =                                                

   
     

   =           
 
   

                       
                     

         
   

    
   , since             if     or      by 

Lemma 1, 

then        =                    
   +                      

   +            
   
   

       +     
   

      
   =                                          +     

   
      

    

Example 1. Let    be wheel with order 9, such that a vertex (  ) be center vertex,                           
                                      .(see Fig-2) 
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