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ABSTRACT: Domination in graphs is an emerging area of research in graph theory and at present it has been studied 
extensively. An introduction and an extensive overview on domination in graphs and related topics is surveyed and 
detailed in the two books by Haynes et al.   [ 5, 6]. Dominating sets have applications in diverse areas such as logistics 
and Communication Networks design, mobile computing, resource allocation and telecommunication etc. 

In Discrete Mathematics, Product of graphs occurs naturally as tools in combinatorial constructions. They give 
rise to important classes of graphs and deep structural problems.  Frucht and Harary [4] introduced a new product on 
two graphs G1 and G2, called corona product denoted by G1G2.  In this paper we present some results on Signed 
Roman dominating functions of corona graph of a cycle with a complete graph. 
 
KEYWORDS: Corona Product, Signed Roman dominating function, Signed Roman domination number, Total Signed 
Roman dominating function, Total Signed Roman domination number. 
 

I. INTRODUCTION 
 

In modern mathematics, Graph theory finds applications in various branches of Science & Technology. 
Domination in graphs has a wide range of applications to many fields like Engineering, Social sciences, linguistics, 
physical sciences and many others. Allan, R.B. and Laskar, R.[2], Cockayne, E.J. and Hedetniemi, S.T. [3] have 
studied various domination parameters of graphs. 

Recently, dominating functions in domination theory have received much attention. A purely graph – theoretic 
motivation is given by the fact that the dominating function problem can be seen as a proper generalization of the 
classical domination problem. 

The Signed Roman dominating function of a graph G was introduced by Ahangar et al.[1].   
 Among the variations of domination, A Signed Roman dominating function of a graph (ܧ,ܸ)ܩ is a function 
݂ ∶ ܸ	 → {−1,1,2} such that   

 
,1)( 

 vNu G

uf  for each		ݒ		ܸ.  Then the Signed Roman domination problem is to find 

a Signed Roman dominating function of minimum weight for a graph.  
 Frucht and Harary [3]  introduced a new product on two graphs G1 and G2, called corona product denoted by 
G1G2. The automorphisms of a graph G form a permutation group and it is known as the group of the graph G. The 
object of corona product is to construct a new and simple operation on two graphs G1 and G2 with the property that the 
group of the new graph is in general isomorphic with the wreath product of the groups of G1 and of G2 .  
 In this paper, we present some results on Signed Roman domination and Total Signed Roman domination for 
the corona product graphs.   
 

II. CORONA PRODUCT OF TWO GRAPHS 
 

The corona product of two graphs ܩ  and ܪ  is a graph obtained by taking one copy of ܩ  and |ܸ(ܩ)|  copies 
of ܪ  and then joining  the ݅௧ - vertex of   ܩ with all the vertices of the ݅௧ - copy of ܪ. 
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III. SIGNED ROMAN DOMINATION NUMBER OF CORONA PRODUCT GRAPH  	ࡷ 
 

In this section we present the Signed Roman dominating functions of corona product graph of a cycle with a 
complete graph. The Signed Roman domination number and total Signed Roman domination number of the graph is 
obtained.  

Some properties of the corona product graph ܩ = ܭ	ܥ 	are presented in [8]. We require the following 
theorem whose proof can be found in Siva Parvathi, M. [7]. Authors also studied minimal signed Roman dominating 
functions of corona product graph a path with a star [9]. 
Theorem 2.1: The degree of a vertex v in G =    is given byܭ	ܥ

(ݒ)݀                               = ൜ ݉ + ݒ	݂݅				,	2 ∈ ,ܥ
ݒ	݂݅				,			݉							 ∈ ܭ . 

Definition: Let  ܩ	)	ܧ,ܸ	(  be a graph. A function ݂ ∶ 	ܸ		 →		 {	−1, 1, 2	}  is called a Signed Roman dominating 

function (SRDF) of ܩ  if  ݂(ܰ[ݒ]) =  
 

,1
 vNu

uf   ܸ   and satisfying the condition that every vertex			ݒ			ℎܿܽ݁	ݎ݂	

(ݑ)݂ for which  ݑ = 	−1 is adjacent to at least one vertex  ݒ  for which ݂	(ݒ) 	= 	2.	 

Theorem 3.2:- The Signed Roman domination number of  ܥ	ܭ is ቄ2݊									if m is even
݊									if m is odd . 

Proof: Let ܩ =  .  be a graph with vertex set Vܭ	ܥ
The degree of a vertex ݒ in V is given by 

(ݒ)݀                               = ൜ ݉ + ݒ	݂݅				,	2 ∈ ,ܥ
ݒ	݂݅				,			݉							 ∈ ܭ . 

There are two possible cases arise. 
 
Case 1: Suppose m is even. 

Define a function ݂:ܸ → {−1,1,2} by ݂(ݒ) = ቐ
ݒ	݂݅																														,2 ∈ ܥ ,
	ݎ݂							,1−

ଶ
ܭ	݂	ݏ݁ܿ݅ݐݎ݁ݒ	

.݁ݏ݅ݓݎℎ݁ݐ																											,1
, 

Now we check the condition for Signed Roman dominating function at every vertex of G. we classify the vertices 
according to its degree. 

Subcase 1: Let ݒ ∈ (ݒ)݀  be such thatܥ = ݉ + 2 in ܩ. 

Here ݒ is adjacent to 2 vertices of ܥ and m vertices of the corresponding copy of  ܭ . 
Then ܰ[ݒ] contains ݉ vertices of ܭ and three vertices of ܥ in ܩ. 
Now	  (ݑ)݂

௨∈ே[௩]

= 2 + 2 + 2 +
݉
2

(−1) +
݉
2

(1) = 6 > 1. 

Subcase 2: Let ݒ ∈ (ݒ)݀  be such thatܭ = ݉ in G. 

Here the vertex ݒ is adjacent to ݉− 1 vertices of ܭ and one vertex of ܥ . 
Then ܰ[ݒ] contains ݉ vertices of ܭ and one vertex of ܥ in ܩ. 
Now	  (ݑ)݂

௨∈ே[௩]

= 2 +
݉
2

(−1) +
݉
2

(1) = 2 > 1. 

Therefore for all possibilities, we get  
 (ݑ)݂

௨∈ே[௩]

≥ 1			ݒ ∈ ܸ. 

Let  ݑ  be any vertex in ܩ such that ݂(ݑ) = −1 and  ݒ ≠ (ݒ)݂ such that ܩ  be a vertex in  ݑ = 2. 
Then ݑ		ܭ  and  ݒ	ܥ. 
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Obviously   if ݑ		ܭ then  ݑ is adjacent to ݒ		ܥ, since every vertex in  ܥ is adjacent to every vertex in the 
corresponding copy of ܭ. 
This implies that  ݂  is a SRDF of G. 
Now 

݂(ܸ) = ݂(ݑ)
௨∈

= 2 + 2+	.		.		.		.		. +2ᇣᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇥ
ି௧௦

+ ݊ ቂ
݉
2

(−1) +
݉
2 (1)ቃ = 2݊ + 0 = 2݊. 

Hence by the definition of Signed Roman Domination number,   
ܭ	ܥ)ௌோߛ 	) ≤ 2݊	 − − − (1). 

Since the degree of each vertex of G is either m  or  m+2,  it follows that if  ‘f’  is a Signed Roman dominating function 
of G, then we can see that among ‘m’ vertices of  ܭ at most  

ଶ
 vertices can have functional value -1 and at least one 

adjacent vertex ݒ of a vertex ݑ such that ݂(ݑ) = 	−1 must have functional value 2. As there are ‘n’ copies of ܭ, we 
must assign the functional value ‘2’ for a vertex which adjacent to the corresponding copy of ܭ . 
Therefore sum of the functional values of each copy of ܭ is greater than or equal to 2. 
Then  ݂(ܸ) = ∑ ௨∈(ݑ)݂ ≥ 2݊. 
This is true for any Signed Roman dominating function of G. 
Therefore  ݉݅݊{݂(ܸ)/			′݂′is	a	Signed	Roman	dominating	function	of	G} ≥ 2݊. 

ܭ	ܥ)ௌோߛ 	) ≥ 2݊	 − − − (2). 
Hence ߛௌோ(ܥ	ܭ 	) = 2݊	. 
 
Case 2: Suppose m is odd. 

Define a function ݂:ܸ → {−1,1,2} by ݂(ݒ) = ቐ
ݒ	݂݅																														,2 ∈ ܥ ,

	ݎ݂							,1− ቒ
ଶ
ቓ ܭ	݂	ݏ݁ܿ݅ݐݎ݁ݒ	

.݁ݏ݅ݓݎℎ݁ݐ																											,1
, 

If m is odd then we can assign the functional value -1 for ቒ
ଶ
ቓ = 	ାଵ

ଶ
 vertices of ܭ and the functional value 1 for  ିଵ

ଶ
 

vertices of ܭ. 
In similar lines to Case 1 w e can see that the condition of signed Roman dominating function is satisfied at the vertices 
ݒ ∈ ݒ  andܥ ∈  . of Gܭ
Hence  ݂  is a SRDF of G. 
Now 

݂(ܸ) = ݂(ݑ)
௨∈

= 2 + 2+	.		.		.		.		. +2ᇣᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇥ
ି௧௦

+ ݊ 
݉ + 1

2
(−1) +

݉− 1
2 (1)൨ = 2݊ − ݊ = ݊. 

Hence by the definition of Signed Roman Domination number,   
(	ܭ	ܥ)ௌோߛ ≤ ݊	 − −− (3). 

Since the degree of each vertex of G is either m or m+2, it follows that if ‘f’ is a Signed Roman dominating function of 
G, then we can see that among ‘m’ vertices of  ܭ atmost  ାଵ

ଶ
 vertices can have functional value -1 and at least one 

adjacent vertex ݒ of a vertex ݑ such that ݂(ݑ) = −1 must have functional value 2. As there are ‘n’ copies of ܭ, we 
must assign the functional value ‘2’ for a vertex which adjacent to the corresponding copy of ܭ . 
Therefore sum of the functional values of each copy of ܭ is greater than or equal to 1. 
Then  ݂(ܸ) = ∑ ௨∈(ݑ)݂ ≥ ݊. 
This is true for any Signed Roman dominating function of G. 
Therefore  ݉݅݊{݂(ܸ)/			′݂′is	a	Signed	Roman	dominating	function	of	G} ≥ ݊. 

(	ܭ	ܥ)ௌோߛ ≥ ݊	 − −− (4). 
Hence ߛௌோ(ܥ	ܭ 	) = ݊	. 
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Definition: Let  ܩ	)	ܧ,ܸ	( be a graph. A function ݂ ∶ 	ܸ		 →		 {	−1, 1, 2	} is called a Total Signed Roman dominating 

function (TSRDF) of ܩ  if  ݂(ܰ(ݒ)) =   ,1
(v)


Nu

uf ܸ			ݒ			ℎܿܽ݁	ݎ݂	    and satisfying the condition that every 

vertex  ݑ  for which ݂(ݑ) = 	−1 is adjacent to at least one vertex  ݒ  for which ݂	(ݒ) 	= 	2.	 

Theorem 3.3:- The Total Signed Roman domination number of ܥ	ܭ is ቄ2݊								if m is even
3݊								if m is odd . 

Proof: Let ܩ =  .  be a graph with vertex set Vܭ	ܥ
There are two possible cases arise. 

Case 1: Suppose m is even. 

Define a function ݂:ܸ → {−1,1,2} by ݂(ݒ) = ቐ
ݒ	݂݅																														,2 ∈ ܥ ,
	ݎ݂							,1−

ଶ
ܭ	݂	ݏ݁ܿ݅ݐݎ݁ݒ	

.݁ݏ݅ݓݎℎ݁ݐ																											,1
, 

In similar lines to Case 1 of Theorem 3.2, we have 
 (ݑ)݂

௨∈ே(௩)

= 2 + 2 +
݉
2

(−1) +
݉
2

(1) = 4 > ݒ			݂݅				,1 ∈  .ܥ

 
ݏ݈ܽ  (ݑ)݂

௨∈ே(௩)

= 2 +
݉
2

(−1) + ቀ
݉
2 − 1ቁ (1) = 2 − 1 = ݒ		݂݅				,1 ∈ ܭ (ݒ)݂	݀݊ܽ	 = 1. 

ܽ݊݀	  (ݑ)݂
௨∈ே(௩)

= 2 + ቀ
݉
2 − 1ቁ (−1) + ቀ

݉
2
ቁ (1) = 2 + 1 = ݒ		݂݅				,3 ∈ ܭ (ݒ)݂	݀݊ܽ	 = −1. 

 Therefore for all possibilities, we get 
 (ݑ)݂

௨∈ே(௩)

≥ 1			ݒ ∈ ܸ. 

Also if a vertex ݑ		ܭ such that ݂(ݑ) = −1 then ݑ is adjacent to a vertex ݒ		ܥ  such that ݂(ݒ) = 2, since every 
vertex in  ܥ is adjacent to every vertex in the corresponding copy of ܭ. 
This implies that  ݂  is a TSRDF of G.  
Now ݂(ܸ) = ∑ ௨∈(ݑ)݂ = 2 + 2+	.		.		.		.		. +2ᇣᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇥ

ି௧௦
+ ݊ ቂ

ଶ
(−1) + 

ଶ
(1)ቃ = 2݊ + 0 = 2݊. 

Hence by the definition of Total Signed Roman Domination number,   
(	ܭ	ܥ)ௌோ்ߛ ≤ 2݊	 − − − (1). 

If ‘f’ is a Total Signed Roman dominating function of G, then we can see that among ‘m’ vertices of  ܭ atmost  
ଶ

 
vertices have functional value -1 and atleast one adjacent vertex ݒ  of a vertex ݑ such that ݂(ݑ) = 	−1 must have 
functional value 2. As there are ‘n’ copies of ܭ, we must assign the functional value ‘2’ for a vertex which adjacent 
tothe corresponding copy of ܭ . 
Therefore sum of the functional values of each copy of ܭ is greater than or equal to 2. 
Then  ݂(ܸ) = ∑ ௨∈(ݑ)݂ ≥ 2݊. 
This is true for any Total Signed Roman dominating function of G. 
Therefore  ݉݅݊{݂(ܸ)/			′݂′is	a	Total	Signed	Roman	dominating	function	of	G} ≥ 2݊. 

(	ܭ	ܥ)ௌோ்ߛ ≥ 2݊	 − − − (2). 
Hence ்ߛௌோ(ܥ	ܭ 	) = 2݊	. 
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Case 2: Suppose m is odd. 

Define a function ݂:ܸ → {−1,1,2} by ݂(ݒ) = ቐ
ݒ	݂݅																														,2 ∈ ܥ ,

ିଵ	ݎ݂							,1−
ଶ
ܭ	݂	ݏ݁ܿ݅ݐݎ݁ݒ	

.݁ݏ݅ݓݎℎ݁ݐ																											,1
, 

If m is odd then we can assign the functional value 1 for 	ାଵ
ଶ

 vertices of ܭ and the functional value -1 for  ିଵ
ଶ

 
vertices of ܭ. 
We can verify in similar lines as in Case 1 that   ݂  is a TSRDF of G. 
Now 

݂(ܸ) = ݂(ݑ)
௨∈

= 2 + 2+	.		.		.		.		. +2ᇣᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇥ
ି௧௦

+ ݊ 
݉ − 1

2
(−1) +

݉ + 1
2 (1)൨ = 2݊ + ݊ = 3݊. 

Hence by the definition of Total Signed Roman Domination number,   
ܭ	ܥ)௧௦ோߛ 	) ≤ 3݊	 − − − (3). 

In G,  the degree of each vertex is either m or m+2. If ‘f’ is a Total Signed Roman dominating function of G, then we 
can see that among ‘m’ vertices of  ܭ atmost  ିଵ

ଶ
 vertices  have functional value -1,   and  ାଵ

ଶ
		vertices have 

functional value  1 and at least one adjacent vertex ݒ of a vertex ݑ such that ݂(ݑ) = 	−1 must have functional value 2. 
As there are ‘n’ copies of ܭ, we must assign the functional value ‘2’ for a vertex which adjacent tothe corresponding 
copy of ܭ . 
Therefore sum of the functional values of each copy of ܭ is greater than or equal to 3. 
Then  ݂(ܸ) = ∑ ௨∈(ݑ)݂ ≥ 3݊. 
This is true for any total Signed Roman dominating function of G. 
Therefore  ݉݅݊{݂(ܸ)/			′݂′is	a	Total	Signed	Roman	dominating	function	of	G} ≥ ݊. 

(	ܭ	ܥ)ௌோ்ߛ ≥ 3݊	 − − − (4). 
Hence ்ߛௌோ(ܥ	ܭ 	) = 3݊	. 
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