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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   -gluing of    and   and 

denote by           the family of all   -gluing of   and   . Let    be complete 

graph with order   and    be complete graph with order m and let   be   -gluing of    

and    with order        . Let   
  be the family of dominating sets of    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   -

gluing of graphs and obtain some properties of this polynomial 

. 
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 :الملخص
 مهيمىةتسمى مجمىعة Dفأن Vجزئية مه مجمىعة Dو كاوت  . بسيط  بيان G = (V,E) إذا كان

بيان مكون من  G وليكن. D في رأس واحد الأقل على يجاور V-D في رأس كل إذا كان ،G للبيان

 G, لذلك تكون درجة البيان  rبواسطة بيان تام من الدرجة  t,mبيانين تامين من الدرجتين 

وان   هي عدد كل المجموعات المهمنة التي عدد عناصرها          ولتكن      n=m-t-rهي

∑        تكون   متعددة الحدود            
.في هذا البحث وجدنا علاقة لإيجاد      

        وبعض الخواص فيها.واستخدامها في ايجاد متعددة الحدود المهيمنة         

∑           
 للبيان المتكون من اتحاد بيانين تامين وبعض الخواص فيها    

المتحدة ببيان تام لبيانات ا ,متعددات الحدود المهيمنة, المجموعات المهيمنة: مات مفتاحيةكلال

 rمن الدرجة 

mailto:sgehet@gmail.com
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1 Introduction 
 

Suppose G = (V, E) a simple  graph.  A set D subset of V is a dominating set 

of G, if each point in V-D is connects to at least one point in D. The 

domination number (G) is the minimum number of vertices that meets the 

definition of D. For a detailed treatment of this parameter, the reader is 

referred to [7]. It is known and generally accepted that the problem of 

identifying the dominant groups on an arbitrary graph is a difficult one (see 

[6]). Alikhani and Peng found the dominating set and domination 

polynomial of cycles, certain graph and non P4-free [1], [2], [3]. Dod, 

Kotek, Preen and Tittmann found Bipartition Polynomials, the Ising Model, 

and Domination in Graphs [4]. Kahat and Khalaf found the dominating set 

and domination polynomial of stars, wheels, complete graph with missing 

and   -gluing of Graphs see [8], [9], [10]. Kotek, JPreen and Tittmann 

found Domination Polynomials of Graph Products [11]. Let    be graph 

with order n and let the family of dominant sets   
  in a graph     

have cardinality i and let            
  .         ∑           

 
       is 

called domination polynomial of graph G [2]. Let   be   -gluing of    and 

   and denote by          thefamily of all   -gluing of    and   [5]. 

Let    be complete graph with order t and    be complete graph with order 

  and let   be   -gluing of    and    with order        .  

Use  ( 
 
) for the combination       . 

 

2 Dominating sets of   -gluing of    and    

 

We shall investigate dominating sets of Let    be   -gluing of  and  . To 

prove our main results we need the following lemmas: 

 

             
These properties apply to all graphs G. 

(i)    
   = 1 (ii)    

    = n (iii)    
  = 0 if     (iv)    

  = 0 
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Let    be complete graph with order t and    be complete graph with order 

m and let    be   - gluing of    and    with order        , then 

       =( 
 
)  (   

 
)  (   

 
),          , and          . 

 

Proof. 

Let   = {v}. Since every vertex       it is not adjacent with every other 

vertex      such that        , then every subset of      with 

cardinality i is not dominating sets of   , and every subset of     with 

cardinality i is not dominating sets of    therefore 

       =( 
 
)  (   

 
)  (   

 
)  

 

           
Let    be complete graph with order t and    be complete graph with order 

m and let    be   - gluing of    and    with order       , then 

       =( 
 
)  (   

 
)  (   

 
),           , and           

 

Proof. 

The proof is similar to the proof of (Theorem 1). 

  

Let   be   -gluing of   and    with order      . In Table 1, we 

obtain  the coefficients of         for        based on Theorem 1. Let 

       =    
  . It is possible to get important relationships between numbers 

      )(      ) in the table. 
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        has some properties as we prove the following theorem 
 

           
For every      , The following properties achieved of           
(i)                 
(ii)                      
(iii)                                        
(iv)               . 
(v)           . 

(vi                  

(vii)                         

 

       
Let    be  -gluing of   and   with order      , then 

(i) By Theorem 1 d(  , 1)=( 
 
)  (   

 
)  ( 

 
), since      hence  

     therefore       =( 
 
)  (   

 
)  ( 

 
)=   

(ii) By Theorem 1         ( 
 
)  (   

 
)  ( 

 
)= ( 

 
)  (   

 
)=     , 

and           2=(   
 

)  (   
 

)  ( 
 
)    =      then        

             

(iii) By Theorem 1  Let  =
                    

  
        ( 

 
)  (   

 
)= 

                      

        
 

                            

          
=     

            

     
, 
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and                       (   
 

)  (   
 

)  (   
   

)  (   
   

)= 

        
                   

          
     

            

          
  

 [
                   

     
]      

            

     
 ,  then          

                           

(iv) By Theorem 1           (  
   

)  (   
   

)  (  
   

)=n 

(v) By Theorem 1we have        ( 
 
)  (   

 
)= ( 

 
)   . 

(vi) Since   ={v} is dominating set of (  ), then          . 

(vii)         ( 
 
)  ( 

 
)  ( 

 
)         by Lemma 1 (iii)  

 

Let    be   -gluing of   and    with order     2. Obtain the 

coefficients of         for        in Table 2 based on  Theorem 2. Let 

       =    
  .  It is possible to get important relationships between 

numbers       )(      ) in the table. 

 

 
The following theorem,  obtain some results of        :   be   -gluing of 

   and    

 

           
The following results achieved of        , for all        
(i)                 

(ii)         ( 
 
)  (   

 
)    
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(iii)                      
(iv)                                 . 

(v)                                       . 

(vi)            

(vii)          

(viii)                
(ix)                  

 

       
The proof is similar to the proof of (Theorem 2). Let    be  -gluing of   

and    with order              , then  

(i)By Theorem 1        =( 
 
)  (   

 
)  ( 

 
), since n = m + 2 then m = n -

2, therefore       =( 
 
)  (   

 
)  ( 

 
) = n - n + 3 -2 = 1 

(ii) By Theorem 1        =( 
 
)  (   

 
)  ( 

 
)  ( 

 
)  (   

 
)    

(iii) By Theorem 1        =( 
 
)  (   

 
)   =3n-7, and          

 =(   
 

)  (   
 

)     =(   
 

)  (   
 

)                , 

then                     

(iv)- (ix)  The proof  is the same way in the (Theorem 3) in (ii)- (vii)  

  

By the following theorem, we prove some properties of       :   be   -gluing 

of   and   such that (t) is constant                 . 

 

         . 

For all               has the following properties   
(i)                 

(ii)                               (   
   

)       

(iii)                                      . 

(iv)           

(v)           .  

(vi)                
(vii)                      
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The proof is similar to the proof of (Theorem 3) and (Theorem 4) 

 

3 Domination Polynomial of   -gluing of Graphs 

 
In this section we introduce and investigate the domination polynomial of 

  -gluing of   and   such that (t) is constant                 . 

 

Definition.  

Let   
  be the family of dominating sets of a graph   (  -gluing of   and 

  ) When cardinality is considered i, and let            
  , and since 

       . Then        of    (domination polynomial ) is defend as 

       = ∑           
          

 
In the following corollary, we obtain some properties of        :    be   -

gluing of   and   such that (t) is constant                 . 

 

Corollary 1. 
The following properties hold for all                

(i)        =∑ ( 
 
)   ∑ (   

 
)      

   ∑ (   
 

)     
   

 
    

(ii)         =          +           +∑ (   
 

)       
    

 

Proof. 
(i) From Theorem 1 and definition in above , we get  

        =∑           
    ∑   ( 

 
)  (   

 
)  (   

 
)    

   =∑ ( 
 
)    

   

∑ (   
 

)    
   ∑ (   

 
)   

   =∑ ( 
 
)   ∑ (   

 
)      

   ∑ (   
 

)     
   

 
   (by 

Lemma1) ( 
 
) = 0 if i > n 

(ii) From definition of the domination polynomial and Theorem 5, we have 

        =∑           
   =∑                        (   

   
)   

    

∑           
   

   ∑               ∑ (   
   

)   
   

 
   , we have         

= 0 if                (Lemma1), then 

∑           
  

   =∑           
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and∑               
     ∑                 

    

  ∑           
    

    =            and ∑ (   
   

)   
    ∑ (   

 
)     

    

then        =          +           +∑ (   
 

)       
   .  

 

Example 1 

The  following properties hold forallD      :   be   -gluing of tow 

complete graphs   and   ,        by Corollary 1 

(i)        =∑ ( 
 
)   ∑ (   

 
)      

     
    

(ii)         =          +           +   

Example 2. 

The following properties hold forallD      :   be   -gluing of tow 

complete graphs  and   ,        by Corollary 1 

(i)        =∑ ( 
 
)   ∑ (   

 
)      

      
   -   

(ii)         =          +           +       

Example 3 . 

Let    be   -gluing of two complete graphs    and    with order  , we can 

get on        without the table. We have  

       = ∑ ( 
 
)   ∑ ( 

 
)    

   ∑ ( 
 
)   

   
 
   = (                 

                                               
                    +              (by Corollary 1). 
(see Fig-1). 

 

 

 

 

 

 

 

 

 

 

 

Fig-1:  

  be  -gluing of two complete graphs    and    
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