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Abstract - In this paper, we introduce another new domination parameter called, the strong blast domination of a graph with 
real life applications. A subset S of V of a non-trivial graph G is said to be strong blast dominating set if S is a connected 
dominating set and the induced sub graph       is triple connected and also for each vertex v in V-S there exist some 
vertex u in S such that  ( )   ( )  Strong Blast Domination Number is denoted by    

  ( )  In this paper, we find the Strong 
Blast Domination Number for Complete graph, Wheel graph, Peterson graph, Total graph of friendship graph, Total graph of 
Path, Total graph of Cycle, Total graph of wheel, Quasi-total graph of Complete graph and Friendship graph. 

Key Words: Domination number, connected domination number, Triple connected, Strong domination, Total 
graph, Quasi-total graph. 

1. INTRODUCTION  

Throughout this paper, we consider only finite simple undirected connected graph. The order and the size are 
denoted by n and m respectively. Degree of a vertex v is denoted by  ( ), the maximum degree of a graph G is denoted by 
 ( )  A path on   vertices is denoted by     A graph is complete if every pair of its vertices are adjacent. A complete graph 
on n vertices denoted by     A cycle of length n is denoted by   . 

The total graph T(G) of a graph G is defined with the vertex set  ( )   ( ), in which two vertices are adjacent if 
and only if (i) Both are adjacent edges or vertices in G (or) (ii) One is a vertex and other is an edge incident to it in G. The 
Quasi-total graph P(G) of a graph   is a graph whose vertex set is  ( )   ( ) and two vertices are adjacent if and only if 
they correspond to two non adjacent vertices of   or to two adjacent edges of   or one is a vertex and other is an edge 
incident with it in  . The friendship graph    is an one-point union of n copies of cycle   . A Wheel graph    of order n is a 
graph that contains a cycle of order     and for which every vertex in the cycle is connected to one other vertex. The 
Peterson graph is an undirected graph with 10 vertices and 15 edges. The Windmill graph   

 ( ) is an undirected graph 
constructed for         by taking   copies of the complete graph    with a vertex in common. The   barbell graph 
is an undirected graph obtained by connecting two copies of a complete graph    by a bridge. The   Sunlet graph is 
obtained by attaching a pendent edge to all the vertex of the cycle   . 

In our literature survey, we are able to find many authors have introduced various new parameters by imposing 
conditions on the dominating sets. In that sequence, the concept of connectedness plays an important role in any network. 

A subset S of V of a non-trivial graph G is called a dominating set of G if every vertex in V-S is adjacent to at least 
one vertex S. The domination number  ( ) is the minimum cardinality of a dominating set. The concept of triple connected 
graphs was introduced by Paulraj Joseph et.al , -  A graph G is said to be triple connected if any three vertices lie on a path. 
In , - the authors introduced the concept of complementary triple connected domination number of a graph. A subset S of 
V of a non-trivial graph G is said to be complementary triple connected dominating set, if S is a dominating set and the 
induced sub graph       is triple connected. The minimum cardinality taken over all complementary triple connected 
dominating sets is called the complementary triple connected domination number of G and is denoted by     ( ). 

In , -, the authors introduced Blast domination number of a graph with real life applications. A subset S of V of a 
non-trivial graph G is said to be Blast dominating set, if S is a connected dominating set and the induced sub graph 
      is triple connected. The minimum cardinality taken over all Blast dominating sets is called the Blast domination 
number and is denoted by   

  ( ). A dominating set S is said to be a strong dominating set if for every vertex v in V-S 
dominated by some vertex u of S such that  ( )   ( ) and is denoted by   ( ). 

Now, we introduce a new domination parameter called Strong Blast Domination number. A subset S of V of a non-
trivial graph G is said to be strong blast dominating set, if S is a connected dominating set and the induced sub graph 
      is triple connected and also for each       there exist     such that  ( )   ( ) and SBDN is denoted by 
   

  ( ). 
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2. RESULTS 

 For complete graph    with    ,    
  (  )   . 

 For wheel graph    (   ),    
  (  )   . 

 For Peterson graph    
  ( )   . 

 For the Windmill graph   
 ,            

  (  
 )   . 

 For the n-barbell graph   with    ,    
  ( )   . 

3. EXAMPLES 

3.1 For the graph   ,   *        + is the Strong blast dominating set and    
  (  )   . 

 

   

3.2 For the graph   ,   *     + is the Strong blast dominating set and    
  (  )   . 

 

   

4. MAIN RESULTS 

Theorem 4.1 

Let   be a connected graph of order n,    . Then    
  ( )    if and only if     . 

Proof: 

Suppose    
  ( )    and let   * + be a    

       of  . Suppose     , then there exists      (  ) such that 
 (   )   . Then (  * +)  * +  * +, which is not a dominating set of  , since     (  ). Therefore     . 

Conversely, suppose that     . Then   * +   ( ) is a    
       of  . Since we have      with     and 

|   |   , the complement       is triple connected. And for all       there exist     such that  ( )   ( ). 
Hence    

  ( )   . 

Theorem 4.2 

Let   be a connected graph of order at least   vertices with no isolated vertices. Then ⌈
 

   ( )
⌉     

  ( )    

 ( ). 
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Proof: 

Let   be a connected graph and   be the    
       of  . Each vertex can dominate at most itself and  ( ) other 

vertices. Hence    
  ( )  ⌈

 

   ( )
⌉. 

For the upper bound, let   be a vertex of maximum degree  ( ). Then   dominates itself and each of its neighbors 
 ( ). Also vertices in    , - dominates themselves. Thus    , - is a dominating set with cardinality    ( ). 
Therefore    

  ( )     ( )  

Theorem 4.3 

Let   be any connected graph with     and  ( )     . Then    
  ( )   . 

Proof: 

Let   be a connected graph with     and  ( )     . Let   be a vertex of degree  ( )     . Let 
*            + be the vertices which are adjacent to   and let      be the vertex which is not adjacent to  . Since   is 
connected,      is adjacent to some    for some  . Then   *    + is a minimum connected dominating set. And the 
induced sub graph       consists of at least 3 vertices which are lie on a path. So that       is triple connected. 
Also for all        there exists a vertex     such that  ( )   (  ). Hence    

  ( )   . 

Theorem 4.4 

For any connected graph   with     and  ( )     , the strong blast domination number is either 2 or 3. 

Proof: 

Let   be the connected graph with     and  ( )     . Let   be the vertex of maximum degree n-3. Suppose 
 ( )  *            + and    ( )  *         +. 

        If      and      are not adjacent in  .  

Since   is connected, there are vertices    and    for some     (         ) which are adjacent to      and 

     respectively. 

 If    , then *    + is a    
       and    

  ( )   . 

 If     then *       + is a    
       and    

  ( )   . 

         If      and      are adjacent in  . Then there is a vertex    for some  , (       ) which is adjacent to either 

     or      or both. In this case *         + or *         + or *    + is a    
       of  . Hence the strong blast domination 

number is either 2 or 3. 

Theorem 4.5 

A    
         of a graph   is a minimal dominating set if and only if        there exist       for which 

 , -    * +. 

Proof: 

Let   be a    
       of  . Then for every vertex    ,   * + is not a    

       of  . Thus there is a vertex 
  (   )  * + that is not dominated by  . This implies that  , -    * +   

Conversely let us presume that      , there exist       for which  , -    * +  Suppose that   is not a 
   

      of  . Then there is a vertex     such that   * + is a    
       of  . Hence   is adjacent to at least one vertex in 

  * +, also if   * + is a dominating set then every vertex in     is adjacent to at least one vertex in   * +. This is a 
contradiction to our assumption. Hence   is a    

      . 
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Theorem 4.6 

If   is a graph with no isolated vertices and   is a    
       of   then     has a      . 

Proof: 

Let   be a    
       of  . Suppose     has no dominating set of  . Then for some vertex     there is no edge 

from v to any vertex in    . Then   * + would be a dominating set, which contradict the minimality of  . Hence     
has a dominating set. 

Result 4.7 

For complete graph        the complement of a    
       is also a    

      . 

Theorem 4.8 

If   is a   Barbell graph with    , then  

1)   has a       S such that every vertex in   has at least three neighbors in    . 
2)  ( )     

  ( ). 

Proof: 

 Let   be a   Barbell graph with    , obtained by joining two complete graphs by a bridge. Let   *    + be the edge 
joining the two complete graphs. 

Let the vertices of the complete graphs be *          + and *        +. 

Let  ( )  *                     +. Since    is adjacent to *          + and    is adjacent to *          +, where 
 (  )    and  (  )   , the vertices    and    dominates all the vertices of the Barbell graph. Let   *     + be the 
dominating set of  . Therefore,  ( )   (  )   (  )   . 

Clearly, the vertices    and    are adjacent to at least three neighborhoods of    . Hence ( ) follows. 

Since   *    + is the bridge which connects the complete graphs, which is connected. Also since    , the 
induced sub graph       must has at least three vertices which are lie on a path. Therefore       must be triple 
connected. And all the vertices       strongly dominated by a vertex    . Hence   is a    

      . 

Thus,    
  ( )   . Hence,  ( )     

  ( ). This proves ( ). 

Theorem 4.9 

For any corona graph           
  (     )    where        

Proof: 

Let  (  )  *         +. Let    
 be the path having vertex set *            + and    

 be the path having vertex 

set *            +. Continuing like this we get    
 be the path having vertex set *            +. 

Vertex set of the corona       is, *                                                 +  Here    is 
adjacent to        is adjacent to     …and    is adjacent to    ,         . 

Therefore   *         + is a dominating set of      . Also each vertex of   has at least 3 neighbors in    . 
Thus     induces a triple connected subgraph. Also, clearly all the vertices in   has maximum degree as  ( )     . 
Thus for each vertex   in     there is a vertex   in   such that  ( )   ( ). Hence   is a    

      . ie,    
  (     )  

| |   . 

Theorem 4.10 

For the corona of    and    with        , 
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 (     )    (     )    
  (     )     

  (     )   . 

Proof: 

Let the vertices of    and    be *          + and *          + respectively. And for the corona      ,  

 (     )   ,  

  (     )   , 

  
  (     )   , 

   
  (     )   .  

Comparing the above equations we get, 

 (     )    (     )    
  (     )     

  (     ). 

Observation 4.11 

For the corona of    and    with        , 

  (     )    (     )    
  (     )     

  (     )   . 

Theorem 4.12 

   
  [ (    )]   . 

Proof: 

Let  (    ) be the total graph of the star graph having the vertex set 

 [ (    )]   (    )   (    )=*  +  *        +  *        +, in which the vertices *  +  *        + induces 

a clique of order     and the vertex    is adjacent to *        +. Since *  + dominates all the vertices of  (    ) and is 

also connected, we get   *  + forms the minimum Blast dominating set of  (    ). Since  (  )     in  (    ) and which 

is the maximum degree of a vertex in  (    ), for every vertex    [ (    )]  *  +, there is a vertex    such that 

 (  )   ( )  Hence   is a Strong blast dominating set. Therefore, the Strong Blast Domination Number of the total graph 

of star graph is,    
  [ (    )]     

Theorem 4.13 

For any          graph    (   ),    
  , (  )-   . 

Proof: 

Let  (  )  *          + and let    be the pendant vertex adjacent to   ,      . Let    be a vertex of  (  ) 
corresponding to the edge      in   . Then   *          + is a    

       of  (  ). Thus    
  , (  )-   . Further, any 

dominating set of  (  ) must contains at least one of             and hence | |   . So that    
  , (  )-   . Hence 

   
  , (  )-   . 

Theorem 4.14 

For any wheel    (    ),    
  , (  )-  ⌊

 

 
⌋   . 

Proof: 

Let  (  )  *              + and  , (  )-  *  *          +  *          +  *         
 ++ where    is the vertex of  (  ) corresponding to the edge        of    (       ) and    (       ) is the 
vertex of  (  ) corresponding to the edge     (       ). 

        Suppose   is odd. 
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Let    be the independent set of the cycle      with respect to the wheel   . Therefore    *            + and 

|  |  ⌊
 

 
⌋. Then      * + where v is the apex vertex of    is the    

       of  (  ) and | |  ⌊
 

 
⌋   . Hence 

   
  , (  )-  ⌊

 

 
⌋   . 

         Suppose   is even. 

As before let    *            + be the independent set of the cycle      with respect to the wheel    and 

|  |  ⌊
 

 
⌋  Then      * +  *    + is the    

       of  (  ) and | |  ⌊
 

 
⌋   . Hence    

  , (  )-  ⌊
 

 
⌋   . 

Theorem 4.15 

    
  , (  )-         . 

Proof: 

Let            be the vertices of    and         (  ) be the edges of   . Then *                   (  )+ is the 

vertex set of  (  ). Therefore | , (  )-|    ( 
 
). Each edge    (    ( 

 
)) is adjacent to  (   ) edges and incident 

with 2 vertices. Let    be a vertex of  (  ) corresponding to    and   . Then    adjacent to  (   ) vertices of  (  ). 
Therefore    dominates      vertices including itself in  (  ).  

Thus there are (   
 

) vertices in  (  ) which are need to be dominated. Let such   
   (         ) and 

  
   (       ) belongs to the set  .    *                     (   

 )+.  

Let      be a vertex of  (  ) corresponding to    and     So that    dominates at least three vertices in  . 
Choose      adjacent to    and which is also dominate at least 3 vertices of  . Proceeding like this until all the vertices 
of  (  ) dominated by minimum number of vertices. Thus we get   as a minimum connected dominating set of cardinality 
   .  

Also every vertex of   has maximum degree  ( ). Therefore   is a        . And       is triple connected. 
Hence   is a    

       and    
  , (  )-     . 

Theorem 4.16 

    
  , (  )-        . 

Proof: 

Let *                + be the vertex set of    and *           + be the edge set of   . 

  The vertex set of  (  ) is, *           +  *         + and | , (  )-|      . 

We prove this result by induction on  . 

Suppose      

Then    has 3 vertices and 3 edges. Therefore  (  ) has 6 vertices namely *                 +. Let    be the apex 
vertex of   . Let    be a vertex of  (  ) which is incident with    in   . Therefore    dominates 5 vertices including itself. 
Since  (  ) is connected, the remaining one vertex is adjacent to some    (     ). Choose    adjacent with    so that    
dominates the remaining one vertex of  (  ). 

    *     + is a minimum connected dominating set and    (  )     (  )   ( )   . Thus for every vertex 
      there exist some vertices      such that     (  )      ( ). Therefore   is a strong dominating set, also 
|   |    and for triple connected we need at least 3 vertices. So       is triple connected. Thus   is a    

       and 
   

  , (  )-   . Hence the result is true for    . 

Let us assume that the result is true for    . i.e. There exist a    
          such that |  |   (   ). 

      
  , (    )-   (   ). 
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Now, we prove the result for  . 

            such that any one of the vertex of    incident with the apex vertex of     . For     , we have, 
   

  , (    )-   (   ). Now for   , *  +  * +  * + where * + * +                             is the    
       of  (  ). Let 

    *  +  * + * +. 

 |   |   |  |      

   (   )    

    

      
  , (  )-    . Thus the result is true for n. Hence the result is true for all  .  

3. CONCLUSION 

In this paper, we computed the exact values of strong blast domination for some total graph, quasi total graph, 
corona product of some graphs. Also we derive several general results on this domination parameter. 
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