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  ABSTRACT  

 
 

A  range set D  in G∘ 𝐻 is a girth 2-dominating set of G∘ 𝐻 if 

every vertex in V-D is adjacent to atleast two vertex of girth 

graph is called the Irredundant girth 2-dominating set . the 

matching number is the maximum cardinality of a matching  of 

G, while the irredundant girth 2-domination number of G∘ 𝐻 is 

the minimum cardinality taken over all irredundant girth 2-

domination number and is denoted by 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻). 
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1.INTRODUCTION: 

Consider a circle where each range of set of domain is changed from inner portion 

to a image or co-domain in the outer vertices . We call this circle as ‘cipher circle’. In this 
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way if we try to change the vertices. Now we use the same circle if we substitute for each 

outer vertices corresponding to the inner vertices. The range function we get it is a 

bijective mapping of relation which is called bijective range function of Corona Graph. For 

a given vertex v of a graph G , The open neighbourhood of v in G is the set NG(v) of all 

vertices of G that are adjacent to v. The degree degG(v) of v  refers to 𝑁𝐺(𝑣)  , and 

∆ 𝐺 = max{𝑑𝑒𝑔𝐺(𝑣): v𝜖𝑉(𝐺)}. The closed neighbourhood of v is the set NG[v] = 

NG(v)∪ v for S⊆ 𝑉(𝐺) , NG(S) = 𝑁𝐺(𝑣)𝑣𝜖𝑠  and  𝑁𝐺[𝑣]= NG(S)∪ 𝑆. If  𝑁𝐺[𝑣]==V(G), 

then S is a dominating set in G. The minimum cardinality among dominating sets in G is 

called the domination number of G and is denoted by 𝛾 𝐺 . 

Definition :If T is a regular of degree 2,every component is a cycle and regular graphs of 

degree 3 are called cubic. 

Definition :If all the edges of the girth are the edges of any other cycles in a graph G. 

Theorem :Let x be a line of a connected graph G, The following statements are 

equivalent(1)x is a bridge of G.(2) x is not on any cycle of G.(3)There exist points u and v 

of G s.t the line x is on every path joining u and v.(4)There exists a partition of v into 

subsets U and W s.t for any points u∈Uand w∈W the line x is on every path joining u and 

w. 

Theorem:Let G be a connected graph with atleast three points. The following statements 

are equivalent. (1)G is a block (2)Every two points of G lie on a common cycle (3)Every 

point and line of G lie on a common cycle (4) Every two lines of G lie on a common cycle 

(5)Given two points and one line of G, there is a path joining the points which contains the 

line (6)For every three distinct points of G, There is a path joining any two of them which 

contains the third. 

A  set𝑥 ∈ 𝑆 is said to be redundant  in S if 𝑁 𝑥 ⊆ 𝑁 𝑆 −  𝑥    or N[x]∩N[S-x]= ∅ 

otherwise x is said to be irredundant in S . Finally , S is called an irredundant set if all 

𝑥 ∈ 𝑆 are irredundant in S , Otherwise S is a redundant set . 

The Corona G∘ 𝐻 of a graphs G and H is  the graph obtained by taking one copy of 

G and  𝑉(𝐺)  copies of H and then joining the i
th

  vertex of G to every vertex in the i
th

 

copy of H . It is customary to denote by Hv that copy of H whose vertices are adjoined with 

the vertex v of G. In effect  G∘ 𝐻 is composed of the subgraphs Hv+v joined together by 

the edges of G and its cartesian product of G and H. Moreover V(G°𝐻) =   𝑉(𝐻𝑣 +𝑣𝜖𝑉 (𝐺)

𝑣)  and let S⊆ 𝑉 G ∘ 𝐻 . If S is a dominating set  in G∘ 𝐻 then    S∩ 𝑉 𝐻𝑣 + 𝑣 ≠

∅  , ∀𝑣𝜖𝑉 𝐺  
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2.MAIN RESULTS  

DEFINITION2.0: A SET D⊂V(G) is called a irredundant girth 2-dominating set of G if 

every vertex in V-D is adjacent to at least two vertex in the girth(cycle) graph of G. The 

minimum cardinality of a irredundant girth 2-dominating set of G is called irredundant 

girth 2-domination number of G∘ 𝐻 denoted by 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻) also the addition of any 

edge decreases the irredundant girth 2-domination number denoted by 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻). 

Example2.1: For any corona graph  𝐺 ∘ 𝐻 =𝐾5 =(𝐶𝑛−2 + 2𝑣) − 2𝑒 = 5  and 

 𝑁 𝑣𝑖 = 𝐶3 has girth 2-dominating set of G with  𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)=n-2=3 for n= 5  if 

Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-3,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶3  and 𝑣𝑖 ∈ (𝑉 − 𝐷). Hence   𝛾𝑚𝑖𝑟𝑔 (𝐺)=n-1 with 

 𝑀 = 2 and N[x]∩N[D-x]≠ ∅ .Since  𝑁 𝑢1 ∩ (𝑉 − 𝐷) =  (𝑢2, 𝑢3, 𝑣1) ∩ (𝑣1 , 𝑣2) =

1  , i ≠ 1  , 𝑁 𝑢2 ∩ (𝑉 − 𝐷) =  (𝑢1 , 𝑢3) ∩ (𝑣1 , 𝑣2) = ∅, i ≠ 1 and   𝑁 𝑢3 ∩ (𝑉 −

𝐷) =  (𝑢1 , 𝑢2, 𝑣2) ∩ (𝑣1 , 𝑣2) = 1  , i ≠ 1  but we have  𝑁 𝑣1 ∩ (𝐷) =  (𝑢1, 𝑣2) ∩

((𝑢1 , 𝑢2, 𝑢3) = 1  , i ≠ 1 but it should be equal to 2 , that is  𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1 

hence we must have  𝑀 = 2. 

                                                               v2 

 

                                             v1                                u3 

 

                                                   u1                     u2 

 

Figure 1: a  Irredundant girth 2-dominating set 𝜸𝒎𝟐𝒊𝒓𝒈(G ∘ 𝐻)=n-2=3 with  𝑴 = 𝟐 

Example 2.2: Every Corona graph of a girth graph G is G∘H = 𝐶4 ∘ 𝑘1has a girth 2-

dominating set  if  V-D=(G-D)∪ 𝐻𝑣and    𝑁 𝐻𝑣  = 𝐶4. 

 Suppose if  𝑁 𝑣𝑖 = 𝐶4 has a irredundant girth 2-dominating set  of G with  𝛾𝑚2𝑖𝑟𝑔 (G ∘

𝐻)=n=4 for n= 4  if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶4 . Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)=n 

with  𝑀 = 4.since 𝑁 𝑢𝑖 ∩ (𝑉 − 𝐷) = 2  ,i≠1 where 𝑢𝑖 ∈ 𝑆 but we have  𝑁 𝑣1 ∩

(𝐷) =  (𝑢1) ∩ ((𝑢1 , 𝑢2, 𝑢3, 𝑢4) = 1  , i ≠ 1 but it should be equal to 2 , that is  𝑁 𝑣𝑖 ∩

(𝑆) = 2  , i ≠ 1 hence we must have  𝑀 = 4. 
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Figure 2: a Matching irredundant girth 2-dominating set 𝜸𝒎𝟐𝒊𝒓𝒈(G ∘ 𝐻)=n=4 with 

 𝑴 = 𝟒 

Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n with  𝑀 = 4. But we have since 𝑁 𝑢𝑖 ∩ (𝑉 − 𝐷) = 1  ,i≠1 

then we have    𝛾𝑚𝑟 2𝑔(G ∘ 𝐻)= n with  𝑀 = 0. Also we cannot have 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n-1 

since by theorem we have   𝑀  cannot be equal to 4 since by theorem every connected 

graph is of girth dominating set 𝐶3 with  𝑀 ≤ 3. 

Hence we must have   𝑁 𝑣𝑖  =  4. Hence if  𝑀 = 3 then we can have atleast one 

𝑣𝑖 ∈V-D 

and  𝑁 𝑣𝑖 ≠𝐶4 and if  𝑀 = 2 then we have atleast 2 𝑣𝑖 ∈V-S and  𝑁 𝑣𝑖 ≠𝐶4   and 

if  𝑀 = 1 then we have atleast 3 𝑣𝑖 ∈V-S and  𝑁 𝑣𝑖 ≠𝐶4 .  Hence we have 

 𝑁 𝑣𝑖 = 𝐶4 and its  𝑁 𝑣𝑖 ∩  𝐷  = 2 also its Max{d(𝑢𝑖 , 𝑢𝑗 )} = 3. Hence its 

𝛾𝑚2𝑖𝑟𝑔  𝐺 =4 with   𝑀 = 4.  

Example 2.3: Every Corona graph of a girth graph G is G∘H = 𝐶3 ∘ 𝑘1has a girth 2-

dominating set  if  V-D=(G-D)∪ 𝐻𝑣and    𝑁 𝐻𝑣  = 𝐶3is of matching irredundant girth 

2-dominating set 𝐶3 with  𝑀 ≤ 3. 

 Suppose if  𝑁 𝑣𝑖 = 𝐶3 has a matching irredundant girth 2-dominating set  of G with  

𝛾𝑚2𝑖𝑟𝑔 (𝐺)=n=3 for n= 3  if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶3 N[x]∩N[D-x]≠ ∅. 

Hence   𝛾𝑚2𝑖𝑟𝑔(𝐺)=n with  𝑀 = 3 since 𝑁 𝑢𝑖 ∩ (𝑉 − 𝑆) = 2  ,i≠1,  where 𝑢𝑖 ∈ 𝑆 but 

we have  𝑁 𝑣1 ∩ (𝐷) =  𝑁(𝑣1) ∩ (𝑢1, 𝑢2, 𝑢3) = 1  , i ≠ 1 but it should be equal to 2 , 

that is  𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1 hence we must have  𝑀 = 3. Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n 

with  𝑀 = 3. But we have since 𝑁 𝑢𝑖 ∩ (𝑉 − 𝐷) = 1  ,i≠1 then we have    𝛾𝑚𝑖𝑟 2𝑔(G ∘
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𝐻)= n with  𝑀 = 0. Also we cannot have 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n-1 since by theorem we have   

𝑢𝑖 ∈ 𝐶3 and by theorem every connected graph is of matching irredundant girth 2-

dominating set 𝐶3 with  𝑀 ≤ 3. 

Example2.4: Every Corona graph of a girth graph G is G∘H = (𝐶4 + 𝑒) ∘ 𝑘1has a girth 2-

dominating set  if  V-D=(G-D)∪ 𝐻𝑣and    𝑁 𝐻𝑣  = 𝐶3is of girth 2-dominating set 𝐶3 

with  𝑀 ≤ 3. Suppose if  𝑁 𝑣𝑖 = 𝐶3 and N[x]∩N[D-x]≠ ∅has a matching irredundant 

girth 2-dominating set  of G with  𝛾𝑚2𝑖𝑟𝑔 (𝐺)=n-1=3 for n= 4  if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-

2,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶3 . Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)=n-1 with  𝑀 = 3 since 𝑁 𝑢𝑖 ∩ (𝑉 −

𝐷) = 2  ,i≠1,  where 𝑢𝑖 ∈ 𝑆 but we have  𝑁 𝑣1 ∩ (𝐷) =  𝑁(𝑣1) ∩ (𝑢1, 𝑢2, 𝑢3) =

1  , i ≠ 1 but it should be equal to 2 , that is  𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1 hence we must have 

 𝑀 = 3. Hence   𝛾𝑚2𝑖𝑟𝑔 (𝐷)= n-1 with  𝑀 = 3. Also we can have 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n-1 

since by theorem we have   𝑢𝑖 ∈ 𝐶3 and by theorem every connected graph is of matching 

irredundant girth 2-dominating set 𝐶3 with  𝑀 ≤ 3. 

 

 

 

 

 

 

 

 

Figure 3: a Matching  Irredundant girth 2-dominating set 𝜸𝒎𝟐𝒊𝒓𝒈(G ∘ 𝐻)=n-1 with 

 𝑴 = 𝟑 

Lemma 2.4: Every Corona graph of a girth graph G is G∘H = 𝐶𝑛 ∘ 𝑘1has a matching 

irredundant girth 2-dominating set  if  V-D=(G-D)∪ 𝐻𝑣and    𝑁 𝐻𝑣  = 𝐶𝑛  of G and 

N[x]∩N[D-x]≠ ∅with 𝛾𝑚2𝑖𝑟𝑔 (𝐺)= n with  𝑀 = 𝑛 for all n≥ 3 since where 𝑢𝑖 ∈ 𝐷. 

Proof: Every Corona graph of a girth graph G is G∘H = 𝐶𝑛 ∘ 𝑘1has a matching irredundant 

girth 2-dominating set  if  V-D=(G-D)∪ 𝐻𝑣and    𝑁 𝐻𝑣  = 𝐶𝑛 . 

 Suppose if  𝑁 𝑣𝑖 = 𝐶𝑛  has a  matching irredundant girth 2-dominating set  of G with  

𝛾𝑚2𝑖𝑟𝑔 (𝑣)=n for ≥ 3if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶𝑛  and N[x]∩N[D-x]≠ ∅. 

Hence   𝛾𝑚2𝑖𝑟𝑔 (𝐺)=n with  𝑀 = 𝑛.since 𝑁 𝑣𝑖 ∩ (𝐷) = 2  ,i≠1 and since  𝑁 𝑣𝑖 ∩

(𝐷) = 2  ,i≠1  where 𝑢𝑖 ∈ 𝐷.Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n with  𝑀 = 𝑛. But we have 
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since 𝑁 𝑣𝑖 ∩ (𝐷) = 1  ,i≠1 then we have    𝛾𝑚𝑟𝑔 (G ∘ 𝐻)= n with  𝑀 = 0. Also we 

cannot have 𝛾𝑚2𝑖𝑟𝑔 (G ∘ 𝐻)= n-1 since by theorem we have   𝑢𝑖 ∈ 𝐶𝑛  since by theorem 

every connected graph is of  irredundant girth dominating set 𝐶𝑛  with  𝑀 ≤ 𝑛. 

Suppose  if  𝑁 𝑣𝑖 = 𝐶𝑛−1 not having a  irredundant girth 2-dominating set  of G with  

𝛾𝑚2𝑔(𝐺)=n-1 for ≥ 4  if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-2,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶𝑛−1  and N[x]∩N[D-

x]≠ ∅ but  atleast one𝑢𝑖 ∉ 𝐶𝑛=D hence  𝑁 𝑣𝑖 ∩  𝐷  ≠ 2 and its 𝛾𝑚2𝑔 G ∘ 𝐻 ≠ 𝑛 − 1 

but  𝑀  cannot be equal to n-1 since by theorem every connected graph is of girth 2-

dominating set 𝐶𝑛  with  𝑀 ≤ 𝑛.Hence we have    𝑁 𝐻𝑣  = 𝐶𝑛  of G with 𝛾𝑚2𝑖𝑟𝑔 (𝐺)= n 

with  𝑀 = 𝑛 for all n≥ 3. 

Lemma 2.6:ACororna graph G∘H has a matching  irredundant girth 2 dominating set if the 

addition of any edge decreases the matching irredundant girth 2-domination number and 

increases to 𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1 

Proof : Suppose G is any graph  G∘Hv is any corona graph of G. Suppose Cn is the girth 

graph of G and N[x]∩N[D-x]≠ ∅its Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1 hence its 𝛾𝑚2𝑖𝑟𝑔  𝐺 =n  with  

 𝑀 ≤ 𝑛 with  𝑁 𝑣𝑖 ∩ (𝐷) = 2 and its   𝑁 𝑣𝑖  =  𝑛.  

If   𝑁 𝑣𝑖 = Cn-1  which implies that there will be Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1 and 

N[x]∩N[D-x]≠ ∅  𝑁 𝑣𝑖  ≠2 hence we must have  𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1  it is a 

matching irredundant girth 2-dominating set of G. 

If   𝑁 𝑣𝑖 ∩ (𝐷) ≠ 2 hence we must have   𝑁 𝑣𝑖  =  2.To find   𝑁 𝑣𝑖  =  2, If 

 𝑉 − 𝐷 = 𝐷  then we can have a matching M  for all S. Hence we have N[x]∩N[D-x]≠ ∅, 

 𝑁 𝑣𝑖 ∩ (𝐷) = 2  , i ≠ 1 and we have 𝛾𝑚2𝑖𝑟𝑔  𝐺 =n  with   𝑀 ≤ 𝑛. 

Theorem 2.11:For every Corona graph of a girth graph G is G∘H = 𝐶6 ∘ 𝑘1has a matching 

irredundant  girth 2-dominating set  if  V-D=(G-D)∪ 𝐻𝑣  , N x ∩ N D − x ≠ ∅and  

  𝑁 𝐻𝑣  = 𝐶𝑛  of G with 𝛾𝑚2𝑖𝑟𝑔 (G ∘ H)= n with  𝑀 = 𝑛 for all n≥ 3 since where 

𝑢𝑖 ∈ 𝐷. 

Proof: Every Corona graph of a girth graph G is G∘H = 𝐶𝑛 ∘ 𝑘1has a  matching 

irredundant girth 2-dominating set  if  V-D=(G-D)∪ 𝐻𝑣𝑚N x ∩ N D − x ≠ ∅and  

  𝑁 𝐻𝑣  = 𝐶𝑛 . 
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Suppose if  𝑁 𝑣𝑖 = 𝐶𝑛  has a  matching irredundant girth 2-dominating set  of G with  

𝛾𝑚2𝑖𝑟𝑔 (G ∘ H)=n for ≥ 3if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶𝑛  . Hence   𝛾𝑚2𝑖𝑟𝑔 (G ∘

H)=n with  𝑀 = 𝑛.since 𝑁 𝑣𝑖 ∩ (𝑆) = 2  ,i≠1 where 𝑢𝑖 ∈ 𝑆. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 2   and also  𝑁 𝑣𝑖 = 𝐶3we have 𝐶𝑛−3 + 3𝑣=6 and  3v=6-𝐶𝑛−3 and 

V-S = 6x1 +3v =9 vertices are adjacent  with 𝐶3and 3x1+1=4  vertex is non adjacent with 

C3 and 3x1+2v= 3+2=5 vertices are adjacent with C3.Now we have  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  =

1 , i ≠ 1 but  𝑁 𝑣𝑖 ∩  𝑆  ≠ 2  ,i≠1, N[x]∩N[D-x]≠ ∅ since we have   𝑀 ≤ 3 for all C3   

but 4 vertices are non adjacent hence  we must have 4x2=8 vertex is  adjacent since 

 𝑁 𝑣𝑖 ∩  𝐷  = 2   and 5x1 +8=13  matching  needed to have  𝑁 𝑣𝑖 ∩  𝑆  = 2  , N[x] ∩

N[D − x] ≠ ∅ since we have   𝑀 ≤ 3 for all C3  hence we cannot have   𝑀 = 3 for all 

C3. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 3   and also  𝑁 𝑣𝑖 = 𝐶4since  𝑁 𝑣𝑖 ∩  𝐷  = 2   and 8 +4=12  

matching  needed to have  𝑁 𝑣𝑖 ∩  𝐷  = 2  , N[x] ∩ N[D − x] ≠ ∅ since we have  

 𝑀 = 4 ≤ 8 for all C4  hence we cannot have   𝑀 = 4 for all C4. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 4   since we have   𝑀 = 5 ≤ 7 for all C5  hence we cannot have  

 𝑀 = 5 for all C5. Hence  G∘H = [𝐶6 ∘ 𝑘1] − 𝑒, N[x] ∩ N[D − x] ≠ ∅has a matching  

irredundant girth 2-dominating set and  𝛾𝑚2𝑖𝑟𝑔  G ∘ H = 5 with   𝑀 = 5. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 5 since we have   𝑀 = 6 ≤ 6 for all C6  hence we can have   𝑀 = 6 

for all C6. Hence  G∘H = [𝐶6 ∘ 𝑘1] has a matching irredundant girth 2-dominating set , 

N[x]∩N[D-x]≠ ∅and  𝛾𝑚2𝑖𝑟𝑔  𝐺 ∘ 𝐻 = 6 with   𝑀 = 6. 

Theorem 2.16:Suppose for any graph  𝐺 ∘ H  =(𝐶𝑛𝑜𝑟( 𝐶𝑛 + 𝑒) 𝑜𝑟(𝐶𝑛 + 2𝑒)) ∘ (𝑘1,𝑚 ) and  

 𝑁 𝑣𝑖 = 𝐶3 , N[x] ∩ N[D − x] ≠ ∅ has  a  matching irredundant girth 2-dominating set of 

G with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n with  𝑀 = 𝑛 for all n≥ 3 since where 𝑢𝑖 ∈ 𝑆. 

Proof: Suppose if  𝑁 𝑣𝑖 = 𝐶𝑛  has a  matching irredundant girth 2-dominating set  of G 

with  𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)=n for n ≥ 3if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶𝑛 , N[x] ∩

N[D − x] ≠ ∅ . Hence   𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)=n with  𝑀 = 𝑛.since 𝑁 𝑣𝑖 ∩ (𝐷) = 2  ,i≠1 

where 𝑢𝑖 ∈ 𝐷. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1   and also  𝑁 𝑣𝑖 = 𝐶𝑛we have 𝐶𝑛 + 0𝑣=6 and  v=6-𝐶𝑛  and 

V-D = 2m vertices are adjacent  with 𝐶𝑛and 0  vertex is non adjacent with Cn and 0x3+0v= 

0  vertices are adjacent and 2xm vertices are adjacent with Cn.Now we have  𝑁 𝑢𝑖 ∩

 𝑉 − 𝐷  = 1 , i ≠ 1 but  𝑁 𝑣𝑖 ∩  𝐷  ≠ 2  ,i≠1 , N[x]∩N[D-x]≠ ∅ to make its matching 

irredundant girth 2 dominating set of G since we have   𝑀 ≤ 𝑚 for all Cnbut 0 vertices are 



 ISSN: 2320-0294Impact Factor: 6.765  

93 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

non adjacent hence  we must have 2xm  vertex is  adjacent since and m  matching  needed 

to have  𝑁 𝑣𝑖 ∩  𝐷  = 2 , N[x] ∩ N[D − x] ≠ ∅ since we have  2𝑚 ≤ 𝑛 for all Cn hence 

we can have   𝑀 = 2𝑚for all Cn with 𝛾𝑚2𝑖𝑟𝑔 (𝐺)= n. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 2   and also  𝑁 𝑣𝑖 = 𝐶𝑛−1we have 𝐶𝑛−1 + 1𝑣=n and  v=n-

𝐶𝑛−1 = 𝑛 − (𝑛 − 1) and V-S = 2m+v=2m+1 vertices are adjacent  with 𝐶𝑛−1and also 

either 1m+0m or 0m+0v=0  vertex is non adjacent with Cn-1 and either 1m+1v=m+1 or 

2m+1v=2m+1 vertices are adjacent with Cn-1 since 2m edges incident on 2 vertices .Now 

we have  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1 but  𝑁 𝑣𝑖 ∩  𝐷  ≠ 2 , N[x] ∩ N[D − x] ≠ ∅,i≠1  

to make its matching irredundant girth 2 dominating set of G since we have   𝑀 ≤ 𝑚 for 

all hence  we must have 2m  matching  needed to have  𝑁 𝑣𝑖 ∩  𝑆  = 2, N[x] ∩ N[D −

x] ≠ ∅ since we have  2𝑚 ≤ 𝑛 − 1  for all Cn-1 hence we can have   𝑀 = 2𝑚for all Cn-1 

with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n-1. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 3   and also  𝑁 𝑣𝑖 = 𝐶𝑛−2we have 𝐶𝑛−2 + 2𝑣=n and  v=n-

𝐶𝑛−2 = 𝑛 − (𝑛 − 2) and V-D = 2m+2v=2m+2 vertices are adjacent  with 𝐶𝑛−1and also 

either 2m+0v=2m or 1m+1v=m+1  vertex is non adjacent with Cn-2 and also either 

0m+2v=2 or 1m+1v=m+1  or 2m+2v=2m+2 vertices are adjacent with Cn-2 since 

2mx2+2x1  or (m+1)x2 +(m+1) or 0x2+(2m+2)x1  matching  needed to have  𝑁 𝑣𝑖 ∩

 𝐷  = 2, N[x] ∩ N[D − x] ≠ ∅ since we have  2𝑚 ≤ 𝑛 − 2  for all Cn-1 hence we can have  

 𝑀 = 2𝑚for all Cn-1 with 𝛾𝑚2𝑖𝑟𝑔 (𝐺)= n-1. 

Theorem 2.18: Suppose for any corona graph G∘ 𝐻 ≅(𝐶4 +  𝐻𝑖) − 4𝑒4
𝑖=1 where Hi is a 

singleton vertex and   𝑁 𝑣𝑖 = 𝐶4 has  a  matching irredundant girth 2-dominating set of 

G and N[x]∩N[D-x]≠ ∅with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= 4 with  𝑀 = 0 for all n≥ 4 since where 

𝑢𝑖 ∈ 𝐷. 

Proof: Suppose if  𝑁 𝑣𝑖 = 𝐶4 has a  irredundant girth 2-dominating set  of G∘ 𝐻 with  

𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)=4 for 𝑛 ≥ 4if Max{d(𝑢𝑖 , 𝑢𝑗 )} ≥n-1,𝑖 ≠ 𝑗 where 𝑢𝑖 ∈ 𝐶𝑛  , N[x]∩N[D-

x]≠ ∅. Hence   𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)=4 with  𝑀 = 0. since 𝑁 𝑣𝑖 ∩ (𝐷) = 2  ,i≠1 where 

𝑢𝑖 ∈ 𝐷. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 3   and also  𝑁 𝑣𝑖 = 𝐶4we have 𝐶4 + 4𝑣=8 and  𝐶4=8-4 and    

𝐶4=4=D and V-D= 𝐻𝑖
4
𝑖=1 =4,  each Hi =K1 and 4x1=4 non adjacent with C4 by exactly one 

vertex of C4 then we have  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1  and   𝑁 𝑣𝑖 ∩  𝐷  = 3  ,i≠1 

and N[x]∩N[D-x]≠ ∅ also we have  𝑀 = 0 with 𝛾𝑚2𝑖𝑟𝑔 (𝐺𝐻)=4 
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Suppose  𝑀 = 1 then we have  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1  and   𝑁 𝑣𝑖 ∩  𝐷  ≥

2,i≠1 ND N[x]∩N[D-x]≠ ∅ hence we have matching irredundant girth 2-dominating set of 

G∘ 𝐻 with   𝑀 = 1 

Suppose for any corona graph G∘ 𝐻 ≅(𝐶4 +  𝐻𝑖) − 8𝑒 4
𝑖=1 where Hi is a singleton vertex 

and   𝑁 𝑣𝑖 = 𝐶4 has  a  matching irredundant girth 2-dominating set of G with 

𝛾𝑚𝑖𝑟 2𝑔(𝐺 ∘ 𝐻)= 4 with  𝑀 = 0 for all n≥ 4 where 𝑢𝑖 ∈ 𝐷. 

If Max{d(𝑢𝑖 , 𝑢𝑗 )} = 3   and also  𝑁 𝑣𝑖 = 𝐶4we have 𝐶4 + 4𝑣=8 and  𝐶4=8-4 and    

𝐶4=4=D and V-D = 𝐻𝑖
4
𝑖=1 =4,  each Hi =K1 and 4x1=4 non adjacent with C4 by exactly 

one vertex of C4 then we have  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  ≥ 1 , i ≠ 1, N x ∩ N D − x ≠ ∅   and  

 𝑁 𝑣𝑖 ∩  𝐷  = 2  ,i≠1 also we have  𝑀 = 0  with  𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= 4. 

Suppose  𝑀 = 1 then we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 2 also  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠

1, N[x] ∩ N[D − x] ≠ ∅   and   𝑁 𝑣𝑖 ∩  𝐷  = 2,i≠1 hence we have a matching 

irredundant girth 2-dominating set of G∘ 𝐻 with   𝑀 = 1 and its  𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= 3 

Suppose for any  corona graph G∘ 𝐻 ≅(𝐶4 +  𝐻𝑖) − 12𝑒 4
𝑖=1 where Hi is a singleton 

vertex and   𝑁 𝑣𝑖 = 𝐶4 has  a  matching irredundant  girth 2-dominating set of G with 

𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= 4 with  𝑀 = 4 for all n≥ 4 where 𝑢𝑖 ∈ 𝐷.Since we have 

Max{d(𝑢𝑖 , 𝑢𝑗 )} = 3 and   𝑁 𝑣𝑖  = 4 also  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1, N[x]  ∩ N[D −

x] ≠ ∅  and   𝑁 𝑣𝑖 ∩  𝐷  = 1,i≠1 hence we have 4 matching needed to have  𝑁 𝑣𝑖 ∩

 𝐷  = 2,i≠1 . 

If   𝑀 =5 , then we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 2 and   𝑁 𝑣𝑖  = 4 also  𝑁 𝑢𝑖 ∩

 𝑉 − 𝐷  = 1 , i ≠ 1, N x ∩ N D − x ≠ ∅  and   𝑁 𝑣𝑖 ∩  𝐷  = 1,i≠1 hence we have 5 

matching needed to have  𝑁 𝑣𝑖 ∩  𝐷  = 2,i≠1 . Now we have a   𝑁 𝑣𝑖 = 𝐶4 has  a  

matching irredundant girth 2-dominating set of G∘ 𝐻 with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= 3 since we have  

 𝑀 ≤ 4 for all C4 hence we cannot have   𝑀 = 5 for all C4. 

Suppose for any corona graph G∘ 𝐻 ≅(𝐶𝑛 +  𝐻𝑖) − 𝑛𝑒 𝑛
𝑖=1 where Hi is a singleton vertex 

where n= 𝐶𝑛 + 𝑛 = 2𝑛 ,𝐶𝑛 = 2𝑛 − 𝑛,𝐶𝑛 = 𝑛 and   𝑁 𝑣𝑖 = 𝐶𝑛   and V-S= 𝐻𝑖
𝑛
𝑖=1  =n  

and nx1=n vertices are non adjacent with 𝐶𝑛  by exactly one vertex in D has  a  matching 

irredundant girth 2-dominating set of G with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n with  𝑀 = 0 for all n≥ 4 

where 𝑢𝑖 ∈ 𝐷.Since we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1 and   𝑁 𝑣𝑖  = 𝑛 also  𝑁 𝑢𝑖 ∩

 𝑉 − 𝐷  = 1 , i ≠ 1, N[x]  ∩ N[D − x] ≠ ∅  and   𝑁 𝑣𝑖 ∩  𝐷  = 𝑛 − 1,i≠1. 

Suppose for any corona graph G∘ 𝐻 ≅(𝐶𝑛 +  𝐻𝑖) − 2𝑛𝑒 𝑛
𝑖=1 where Hi is a singleton 

vertex where n= 𝐶𝑛 + 𝑛 = 2𝑛 ,𝐶𝑛 = 2𝑛 − 𝑛,𝐶𝑛 = 𝑛 and   𝑁 𝑣𝑖 = 𝐶𝑛   and V-D= 𝐻𝑖
𝑛
𝑖=1  
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=n  and nx1=n vertices are non adjacent with 𝐶𝑛  by exactly two vertex in S has  a  

matching irredundant girth 2-dominating set of G with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n with  𝑀 = 0 for 

all n≥ 4 where 𝑢𝑖 ∈ 𝑆.Since we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1 and   𝑁 𝑣𝑖  = 𝑛 also 

 𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1, N x ∩ N D − x ≠ ∅  and   𝑁 𝑣𝑖 ∩  𝐷  = 𝑛 − 2,i≠1. 

Suppose for any corona graph G∘ 𝐻 ≅(𝐶𝑛 +  𝐻𝑖) − 3𝑛𝑒 𝑛
𝑖=1 where Hi is a singleton vertex 

where n= 𝐶𝑛 + 𝑛 = 2𝑛 ,𝐶𝑛 = 2𝑛 − 𝑛,𝐶𝑛 = 𝑛 and   𝑁 𝑣𝑖 = 𝐶𝑛   and V-D= 𝐻𝑖
𝑛
𝑖=1  =n  

and nx1=n vertices are non adjacent with 𝐶𝑛  by exactly three vertex in S has  a  matching 

irredundant girth 2-dominating set of G with 𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n with  𝑀 = 0 for all n≥ 4 

where 𝑢𝑖 ∈ 𝐷.Since we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 1 and   𝑁 𝑣𝑖  = 𝑛 also  𝑁 𝑢𝑖 ∩

 𝑉 − 𝑆  = 1 , i ≠ 1 , N[x]  ∩ N[D − x] ≠ ∅  and   𝑁 𝑣𝑖 ∩  𝐷  = 𝑛 − 3,i≠1. 

If   𝑀 = 𝑛  then we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 2 and   𝑁 𝑣𝑖  = 𝑛 also  𝑁 𝑢𝑖 ∩

 𝑉 − 𝐷  = 1 , i ≠ 1  and   𝑁 𝑣𝑖 ∩  𝐷  = 𝑛 − 3,i≠1 hence we have  𝛾𝑚2𝑖𝑟𝑔 (𝐺)= n with 

 𝑀 = 𝑛. 

 If   𝑀 = 𝑛 + 1  then we have Max{d(𝑢𝑖 , 𝑢𝑗 )} = 𝑛 − 2 and   𝑁 𝑣𝑖  = 𝑛 also 

N[x] ∩N[D-x]≠ ∅,  𝑁 𝑢𝑖 ∩  𝑉 − 𝐷  = 1 , i ≠ 1  and   𝑁 𝑣𝑖 ∩  𝐷  = 1,i≠1 hence we 

have  𝛾𝑚2𝑖𝑟𝑔 (𝐺 ∘ 𝐻)= n-1 since we have   𝑀 ≤ 𝑛 for all Cn hence we cannot have  

 𝑀 = 𝑛 + 1 for all Cn. 

3.Conclusion : 

 In this paper we found an upper bound for the irredundant girth  2 domination 

number  and Relationships  between  Matching  irredundant girth 2 domination number 

and characterized the corresponding extremal graphs. Similarly also the addition of any 

edge decreases the irredundant  girth 2 domination number denoted by 𝛾2𝑚𝑖𝑟 2𝑔(𝐺 ∘ 𝐻) 

with other graph theoretical parameters can be considered. 
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