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Abstract: Let G be a simple graph with vertex set V and edge set E. A subset D of a vertex set V is known as dominating set of G, if for every 

vertex  v in V-D, there exists a vertex u in D such that (u, v) ∈E. Let ( )G V, E be a graph and a function : [0, 1]f V → is called a 

dominating function (DF) of G , if [ ]
[ ]

[ ] ( ) 1
u N v

f N v f u
∈

= ≥∑ , for each v V∈ . The dominating function f of G  is called a minimal 

dominating function, if for all g f< , g is not a dominating function. In this paper we study dominating functions of corona product graph of 
complete graph Kn with path Pn. 
 
 
Keywords: Corona product graph, Dominating sets, Dominating functions. 
 

I. INTRODUCTION 

Domination theory gain an importance in graph theory 
which aids to find efficient routes within ad-hoc mobile 
networks and designing secure systems for electrical grids. 
The study on  theory of product graphs is useful to 
understand computational complexity in wireless 
networking. 
Frucht and Harary [1] introduced a new product on two 
graphs G1 and G2, called corona product denoted by

1 2G G . 
Generally Product of graphs occurs in discrete mathematics. 
Allan and Laskar [2], Cockayne and Hedetniemi [3,4] have 
studied various domination parameters of graphs. 
Dominating functions are studied in [5,6,7]. 

A nonempty subset D of V in a graph G is a 
dominating set of G, if every vertex in V-D is adjacent to at 
least one vertex in D. The number of vertices in a minimum 
dominating set is defined as   the domination number of G 
and is denoted by ( )Gγ . If D consists of minimum number 
of vertices among all dominating sets, then D is called the 
minimum dominating set(MDS).  

 
II. CORONA PRODUCT OF nK AND mP  

The corona product of a nK and mP is a graph obtained by 
taking one copy of a n -vertex complete graph nK and n  

copies of mP  and then joining the thi vertex of nK to every 
vertex of thi copy of mP and it is denoted by n mG K P=  . 
 
Now some properties of the graph n mG K P=  is discussed in 
the following. 
Theorem 1: The graph n mG K P=   is a connected graph. 
Proof: Consider the graph n mG K P=   By the definition of 
corona product, we know that the ith vertex of nK  is adjacent 
to each copy of ith copy of mP in G. That is the vertices in 

nK  are connected to the vertices of mP  thus it becomes a 
one component. Hence it follows that G is connected. 
Theorem 2: The degree of a vertex v  in n mG K P=   is 

given by 
1,

( )
3 2,

n

m

m n if v K
d v

or if v P

+ − ∈= 
∈

 

Proof: In the graph G, ith vertex of nK is joined to m 
vertices of thi copy of mP in G. We observe that any vertex 
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n in v K is adjacent to (n-1) vertices of nK .Therefore the 
degree of a vertex 

n in v K  is (n+m-1) in G.  

i.e., {( ) 1, (1)nd v m n if v K= + − ∈ →  

And there are m vertices in each copy of mP , such that each 

vertex  in mv P is of degree 2, if v is the end vertex 

in mP and  in mv P is of degree 3, if v is the not end vertex 
in mP . Since this vertex is adjacent to a correspond vertex of 

nK in G, it follows that the degree of a vertex mv P∈  in G 
is either 2 or 3. 

i.e., 
3, and visnot a end vertex,

( ) (2)
2, and visan end vertex.

m

m

if v P
d v

if v P
∈= → ∈

 

Finally from (1) & (2), we get 
1,

( )
3 2,

n

m

m n if v K
d v

or if v P

+ − ∈= 
∈

 

Theorem 3: The number of vertices and edges 
in n mG K P=  is given by 

( ) ( 1) and ( ) (4 1)
2
nV G n m E G m n= + = + − . 

Proof: Let us consider the graph n mG K P=   with the vertex 
set V. In G, we know that n, m denotes the number of 
vertices of nK and the cycle mP respectively. By the 
definition, the vertex set of G contains the vertices of 

nK and the vertices mP in n- copies.  Hence, it follows 
that ( ) n+nm=n(m+1)V G = . 
By the above theorem, the degree of a vertex is given by 

1,
( )

3 2,
n

m

m n if v K
d v

or if v P

+ − ∈= 
∈

 

Hence 1( ) deg( ) deg( )
2

n mv K v P
E G v n v

∈ ∈

 
= +  

 
∑ ∑  

         

[ ]

[ ]

2

2

1 ( 1) 2 (2) ( 2)(3)
2
1 4 3 6
2
1 4 3
2

| ( ) | 4 3 .
2

n m n n n m

mn n n n mn n

n mn n

nE G m n

= + − + + −

 = + − + + − 

 = + − 

= + −

 

II. III. MAIN RESULTS 

Here we study on dominating sets and dominating functions 
of the graph n mG K P=  .

 
Theorem 4: The minimal dominating set for the 
graph n mG K P=  is set of all vertices of

nK .
 

Proof: Consider n mG K P=  . Let D  denote a dominating set 
of the graph n mG K P=  . Suppose D  contains the set of all 
vertices of nK . By the definition of the graph n mG K P=  , 
every vertex in nK is adjacent to all vertices of each copy of 

mP . That is, the vertices in nK  dominates the vertices in 
each copy of mP . Thus D  becomes a dominating set 
of n mG K P=  . If possible to remove a vertex in D, that 
vertex is vi is the ith vertex in nK , then the remaining set 

becomes D1=D-{vi} is not a dominating set. Because vi 

in nK not dominates the vertices in ith copy of mP . That 
means the subset of D is not a dominating set. Hence D 
becomes a minimal dominating set of n mG K P=  . 

Theorem 5: The domination number of the 
graph n mG K P=  is n. 
Proof: Let D denote a dominating set of G. Suppose D 
contains the vertices of Kn. By the definition of the graph, 
every vertex in nK  is adjacent to all vertices of associated 
copy of mP . That is the vertices in nK  dominate the vertices 
in all copies of mP  respectively. Further these vertices being 
in nK , they dominate among themselves. Thus becomes a 
DS of G. Therefore ( )G nγ = . 
Theorem 6: Let D  be a minimal dominating set (MDS) 
of

n mG K P=  . Let a function : [0,1]f V → be defined by 
1,

( )
0,

if v D
f v

otherwise
∈

= 


 

Then f becomes a MDF.    
  
Proof: Consider n mG K P=  be corona product of  

nK and mP . 
Let D  be a MDS of n mG K P=  . Clearly this set contains all 
vertices of nK  and this set is also minimal. 
Case (1): Let nv in K be such that ( )d v (m 1)n= + − in G , 
then N v    contains m  vertices of mP  and n vertices of nK  
in G . 

Thus 
[ ]

( ) 1 1 0 0
n times m timesu N v

f u n
− −∈

  
  = + − − − + + + − − − + =   

   
∑    

Case (2): Suppose v in mP then 
(i)If ( )d 2v = in G , then N v    contains two vertices of mP  

and one vertex of nK  in G . Thus 
[ ]

( ) 1 0 0 1
u N v

f u
∈

= + + =∑  

(ii)If ( )d 3v = in G , then N v    contains three vertices of 

mP  and one vertex of nK  in G .Thus 
[ ]

( ) 1 0 0 1
u N v

f u
∈

= + + =∑  

Therefore all the possibilities, we get 
[ ]

( ) 1,
u N v

f u v V
∈

≥ ∀ ∈∑  

Therefore the function f  is a Dominating Function. 
Now we check for minimality of f , define g : V [0,1]→ by 

,
( ) 1, { }

0, otherwise

k

k

r if v v D
g v if v D v

= ∈
= ∈ −



 

Where 0 1r< < .Since, strict inequality holds at the 
vertex  in kv D , it follows that .g f<  
Case (1): Let nv in K be such that ( )d v (m 1)n= + − in G , 

then N v    contains m  vertices of mP and n vertices of nK  
in G . 
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 in [ ] ( ) 1 1 0 0 1
( 1)[ ]

If v N v g u r n rk
n times m timesu N v

   
   ⇒ = + − − − + + + + − − − + = + −    − − −  ∈

∑  

 

 not in [ ] ( ) 1 1 0 0

[ ]

If v N v g u nk
n times m timesu N v

  
  ⇒ = + − − − + + + − − − + =
  

− −   ∈
∑    

Case (2): Suppose v in mP  then 
(i) If ( )d 2v = in G , then N v    contains two vertices of mP  

and one vertex of nK  in G . 

If  
[ ]

 in [ ], ( ) 0 0 1k
u N v

v N v then g u r r
∈

= + + = <∑  

If 
[ ]

 not in [ ], ( ) 1 0 0 1k
u N v

v N v then g u
∈

= + + =∑  

(ii)If ( )d 3v = in G , then N v    contains three vertices of mP  

and one vertex of nK  in G . 

If  
[ ]

 in  [ ], ( ) 0 0 0 1k
u N v

v N v then g u r r
∈

= + + + = <∑  

If 
[ ]

 not in [ ], ( ) 1 0 0 0 1k
u N v

v N v then g u
∈

= + + + =∑  

In this case, g is not a dominating function. 
Therefore g  is not a DF, because 

[ ]

( ) 1,
u N v

g u for some v V
∈

< ∈∑  

Hence f  is a minimal dominating function on G . 
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V. CONCLUSION 

It is interesting to study the dominating functions of 
corona product graph of complete graph with a path. This 
work gives the scope for an extensive study of domination 
numbers and other dominating functions of this graph. 
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