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Abstract 

 
Kathiresan and Marimuthu were the pioneers of superior distance in graphs. The same authors put forth the 

concept of superior domination in 2008. Superior distance is the shortest walk between any two vertices 

including their respective neighbours. The minimum superior dominating energy 𝔼𝑠𝑑(𝐺) is defined by the 

sum of the eigenvalues and it is obtained from the minimum superior dominating 𝑛 × 𝑛 matrix 𝔸𝑠𝑑(𝐺) =
(𝑒𝑖𝑗). The minimum superior dominating energy for star and crown graphs are computed. Properties of 

eigenvalues of minimum superior dominating matrix for star, cocktail party, complete and crown graphs are 

discussed. Results related to upper and lower bounds of minimum superior dominating energy for star, 

cocktail party, complete and crown graphs are stated and proved. 

 

 
Keywords:  Minimum superior dominating set; minimum superior dominating energy; superior distance; 

superior neighbour; superior dominating eigenvalues. 
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1 Introduction  
 

Kathiresan and Marimuthu [1] were the pioneers of superior distance in graphs. Let 𝐷𝑢𝑣  =  𝑁[𝑢]  ∪  𝑁[𝑣]. A 

𝐷𝑢𝑣  walk is defined as a 𝑢 −  𝑣 walk in 𝐺 that contains every vertex of 𝐷𝑢𝑣 . The superior distance 𝑑𝑠(𝑢, 𝑣) 
from 𝑢 to 𝑣 is the length of the shortest 𝐷𝑢𝑣  walk. The superior neighbour of a vertex 𝑢 is given by 𝑒𝑠𝑛(𝑢)  =
 𝑚𝑖𝑛{𝑑𝑠(𝑢, 𝑣) ∶ 𝑣 ∈  𝑉 (𝐺) − {𝑢}} . A vertex 𝑣(≠  𝑢)  is called a superior neighbourhood vertex of u if 

𝑑𝑠(𝑢, 𝑣)  = 𝑒𝑠𝑛(𝑢). The same authors [2] “put forth the concept of superior domination in 2008. Superior 

distance is the shortest walk between any two vertices including their respective neighbours”. Different types of 

domination were also developed [3-4]. A subset 𝐷 of 𝑉 is said to be a dominating set, if every vertex not in 𝐷 is 

adjacent to at least one vertex in 𝐷. Ivan Gutman [5] in 1978 introduced “energy of a graph”. Inspired by 

Gutman many authors have explored different types of energy in graph theory [6-10]. Kanna et al. [11] found 

“the minimum dominating energy of a graph”. Inspired by Kanna et al. [11] “minimum superior dominating 

energy 𝔼𝑠𝑑(𝐺) of graphs is introduced in this paper, also 𝔼𝑠𝑑(𝐺) of standard graphs, properties of 𝔼𝑠𝑑(𝐺) and 

bounds of 𝔼𝑠𝑑(𝐺) are studied”.  

 

2 The Minimum Superior Dominating Energy 
 

In this section, minimum superior dominating matrix  𝔸𝑠𝑑(𝐺) and minimum superior dominating energy 𝔼𝑠𝑑(𝐺) 
are defined. The 𝔼𝑠𝑑(𝐺) of some standard graphs are obtained. 

 

Definition 2.1: For 𝐺 = (𝑉, 𝐸)  the superior neighbourhood vertex set of a vertex 𝑢  is given by 𝐸𝑠𝑛(𝑢) =
{𝑣 / 𝑑𝑠(𝑢, 𝑣) = 𝑒𝑠𝑛(𝑢) ∀ 𝑢, 𝑣 ∈ 𝑉(𝐺)}. Let 𝐷 be a minimum superior dominating set of 𝐺 then the minimum 

superior dominating matrix of 𝐺 is a 𝑛 × 𝑛 defined by 𝔸𝑠𝑑(𝐺) = (𝑒𝑖𝑗), where 

 

(𝑒𝑖𝑗) = {
1,  𝑖𝑓 𝑣𝑖 ∈ 𝐸𝑠𝑛(𝑣𝑗) 𝑜𝑟 𝑣𝑗 ∈ 𝐸𝑠𝑛(𝑣𝑖),

1,   𝑖𝑓 𝑖 = 𝑗 𝑎𝑛𝑑 𝑣𝑖 ∈ 𝐷,
0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

Definition 2.2: The characteristic polynomial of 𝔸𝑠𝑑(𝐺) is ℒ𝑛(𝐺, 𝛼) = det (𝔸𝑠𝑑 − 𝛼𝐼), where 𝐼 is the identity 

matrix. 

 

Definition 2.3: The minimum superior dominating eigenvalues of 𝐺  are the eigenvalues of 𝔸𝑠𝑑(𝐺) . Since 

𝔸𝑠𝑑(𝐺) is symmetric and real, the eigenvalues are real. The eigenvalues are arranged in non-increasing order 

𝛼1 ≥ 𝛼2 ≥ ⋯ ≥ 𝛼𝑛. 

 

Definition 2.4: The minimum superior dominating energy 𝔼𝑠𝑑(𝐺) of 𝐺 is defined by  

𝔼𝑠𝑑(𝐺) = ∑ |𝛼𝑖|
𝑛
𝑖=1 . 

 

Remark 2.1: The trace of 𝔸𝑠𝑑(𝐺)= Superior Domination number. 

 

Example 2.1: The R graph consists of 6 vertices and 6 edges given in Fig. 1 

 

 
 

Fig. 1. R Graph 
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Table 1. Superior neighbour distance and superior neighbour vertex set of R graph 

 

Vertex Superior neighbour distance 

𝒅𝒔(𝒗) = 𝐦𝐢𝐧 {𝒅𝒔(𝒗, 𝒖)∀𝒖 ∈ 𝑽(𝑮)} 
Superior neighbour vertex set 

𝑬𝒔𝒏(𝒗) = {𝒖/𝒅𝒔(𝒗, 𝒖) = 𝒆𝒔𝒏(𝒗)∀𝒖 ∈ 𝑽(𝑮)} 
𝑣1 3 {𝑣2} 
𝑣2 3 {𝑣1, 𝑣4} 
𝑣3 7 {𝑣1, 𝑣4, 𝑣5, 𝑣6} 
𝑣4 3 {𝑣2} 
𝑣5 2 {𝑣6} 
𝑣6 2 {𝑣5} 

 

The minimum superior dominating sets of an R graph are 𝐷1 = {𝑣1, 𝑣3}, 𝐷2 = {𝑣2, 𝑣3} and 𝐷3 = {𝑣3, 𝑣4}. 
 

1. 𝐷1 = {𝑣1, 𝑣3}, 
2.  

𝔸𝑠𝑑(𝐺) =

(

  
 

1 1 1
1 0 0
1 0 1

0 0 0
1 0 0
1 1 1

0 1 1
0 0 1
0 0 1

0 0 0
0 0 1
0 1 0)

  
 

 

 

The characteristic polynomial ℒ𝑛(𝐺, 𝛼) = 𝛼
6 − 2𝛼5 − 6𝛼4 + 6𝛼3 + 8𝛼2 − 2𝛼 − 1. 

 

Minimum superior dominating eigenvalues are 𝛼1 ≈ 3.0675, 𝛼2 ≈ 1.5033, 𝛼3 ≈ 0.4512, 𝛼4 ≈ −0.2751, 𝛼5 ≈
−1, 𝛼6 ≈ −1.7469. 

 

Minimum superior dominating energy 𝔼𝑠𝑑(𝐺) ≈ 8.044. 

 

3. 𝐷2 = {𝑣2, 𝑣3}, 
 

𝔸𝑠𝑑(𝐺) =

(

  
 

0 1 1
1 1 0
1 0 1

0 0 0
1 0 0
1 1 1

0 1 1
0 0 1
0 0 1

0 0 0
0 0 1
0 1 0)

  
 

 

 

The characteristic polynomial ℒ𝑛(𝐺, 𝛼) = 𝛼
6 − 2𝛼5 − 6𝛼4 + 6𝛼3 + 9𝛼2. 

 

Minimum superior dominating eigenvalues are 𝛼1 ≈ 3, 𝛼2 ≈ 1.7320, 𝛼3 ≈ 0, 𝛼4 ≈ 0, 𝛼5 ≈ −1, 𝛼6 ≈ −1.7320. 

 

Minimum superior dominating energy 𝔼𝑠𝑑(𝐺) ≈ 7.464. 

 

4.  𝐷3 = {𝑣3, 𝑣4}, 
 

𝔸𝑠𝑑(𝐺) =

(

  
 

0 1 1
1 0 0
1 0 1

0 0 0
1 0 0
1 1 1

0 1 1
0 0 1
0 0 1

1 0 0
0 0 1
0 1 0)

  
 

 

 

The characteristic polynomial ℒ𝑛(𝐺, 𝛼) = 𝛼
6 − 2𝛼5 − 6𝛼4 + 6𝛼3 + 8𝛼2 − 2𝛼 − 1. 

 

Minimum superior dominating eigenvalues are 𝛼1 ≈ 3.0675, 𝛼2 ≈ 1.5033, 𝛼3 ≈ 0.4512, 𝛼4 ≈ −0.2751, 𝛼5 ≈
−1, 𝛼6 ≈ −1.7469. 
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Minimum superior dominating energy 𝔼𝑠𝑑(𝐺) ≈ 8.044. 

 

𝔼𝑠𝑑(𝐺)  of 𝐷1  and 𝐷3  is 8.044, but 𝔼𝑠𝑑(𝐺)  of 𝐷2  is 7.464. Therefore 𝔼𝑠𝑑(𝐺)  varies based on the superior 

dominating set. 

 

Remark 2.2: The minimum superior dominating energy 𝔼𝑠𝑑(𝐺) depends on the superior dominating set. 

 

Theorem 2.1: For a star graph 𝑆𝑛 where 𝑛 ≥ 2 the minimum superior dominating energy of star 𝔼𝑠𝑑(𝑆𝑛)  =

 |−1| (𝑛 − 2) + |
(𝑛−1)+√(𝑛−1)2+4

2
| + |

(𝑛−1)−√(𝑛−1)2+4

2
|. 

 

Proof: Consider a star graph 𝑆𝑛 with the vertex set 𝑉 = {𝑣1, 𝑣2, … , 𝑣𝑛}. The minimum superior dominating set is 

𝐷 = {𝑣1} where deg(𝑣1) = ∆(𝑆𝑛) then 

 

𝔸𝑠𝑑(𝑆𝑛) =

(

 
 
 
 

1 1 1
1 0 1
1 1 0

⋯
1 1 1
1 1 1
1 1 1

⋮ ⋱ ⋮
1 1 1
1 1 1
1 1 1

⋯
0 1 1
1 0 1
1 1 0)

 
 
 
 

𝑛×𝑛

 

 

Characteristic polynomial is ℒ𝑛(𝑆𝑛 , 𝛼) = det (𝔸𝑠𝑑(𝑆𝑛) − 𝛼𝐼). 
 

=

|

|

1 − 𝛼 1 1
1 −𝛼 1
1 1 −𝛼

⋯
1 1 1
1 1 1
1 1 1

⋮ ⋱ ⋮
1 1 1
1 1 1
1 1 1

⋯
−𝛼 1 1
1 −𝛼 1
1 1 −𝛼

|

|

 

 

The characteristic polynomial ℒ𝑛(𝑆𝑛 , 𝛼) = (𝛼 + 1)
𝑛−2(𝛼2 − (𝑛 − 1)𝛼 − 1) 

 

The minimum superior dominating eigenvalues are 

 

𝛼 = −1 ((𝑛 − 2) 𝑡𝑖𝑚𝑒), 
 

𝛼 =
(𝑛−1)+√(𝑛−1)2+4

2
, 

 

𝛼 =
(𝑛−1)−√(𝑛−1)2+4

2
. 

 

The minimum superior dominating energy of the star 𝑆𝑛 is given by  

 

𝔼𝑠𝑑(𝑆𝑛 )  =  |−1| (𝑛 − 2) + |
(𝑛−1)+√(𝑛−1)2+4

2
| + |

(𝑛−1)−√(𝑛−1)2+4

2
|. 

 

 

Remark 2.3: The energy of cocktail party and complete graph is same as star graph. 

 

Theorem 2.2: For a crown graph 𝐻𝑛  where 𝑛 ≥ 8  the minimum superior dominating energy of crown 

𝔼𝑠𝑑(𝐻𝑛) = |
(
𝑛

2
+1)+√(

𝑛

2
−1)

2
+4

2
| + |

(
𝑛

2
+1)−√(

𝑛

2
−1)

2
+4

2
| + |

(1−
𝑛

2
)+√(

𝑛

2
+1)

2
−4

2
| + |

(1−
𝑛

2
)−√(

𝑛

2
+1)

2
−4

2
|. 
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Proof: Let 𝐻𝑛 be a crown graph with the vertex set 𝑉 = {𝑣1, 𝑣2, … , 𝑣𝑛}. The minimum superior dominating set is 

𝐷 = {𝑣1, 𝑣𝑛
2
+1} then 

 

𝔸𝑠𝑑(𝐻𝑛) =

(

 
 
 
 

1 0 0
0 0 0
0 0 0

⋯
1 1 1
1 1 1
1 1 1

⋮ ⋱ ⋮
1 1 1
1 1 1
1 1 1

⋯
1 0 0
0 0 0
0 0 0)

 
 
 
 

𝑛×𝑛

 

 

Characteristic polynomial is ℒ𝑛(𝐻𝑛 , 𝛼) = det (𝔸𝑠𝑑(𝐻𝑛) − 𝛼𝐼). 
 

=

|

|

1 − 𝛼 0 0
0 −𝛼 0
0 0 −𝛼

⋯
1 1 1
1 1 1
1 1 1

⋮ ⋱ ⋮
1 1 1
1 1 1
1 1 1

⋯
1 − 𝛼 0 0
0 −𝛼 0
0 0 −𝛼

|

|

 

 

The characteristic polynomial  

 

ℒ𝑛(𝐻𝑛 , 𝛼) = 𝛼
𝑛−4 [𝛼2 − (

𝑛

2
+ 1) 𝛼 + (

𝑛

2
− 1)] [𝛼2 + (

𝑛

2
− 1)𝛼 − (

𝑛

2
− 1)] 

 

The minimum superior dominating eigenvalues are 

 

𝛼 = 0 ((𝑛 − 4) 𝑡𝑖𝑚𝑒), 
 

𝛼 =
(
𝑛

2
 +1)+√(

𝑛

2
 −1)

2
+4

2
, 

 

𝛼 =
(
𝑛

2
 +1)−√(

𝑛

2
 −1)

2
+4

2
, 

 

𝛼 =
(1− 

𝑛

2
)+√(

𝑛

2
+1)

2
−4

2
, 

 

𝛼 =
(1− 

𝑛

2
)−√(

𝑛

2
+1)

2
−4

2
. 

 

The minimum superior dominating energy of the crown 𝐻𝑛 is given by  

 

𝔼𝑠𝑑(𝐻𝑛) = |
(
𝑛

2
+1)+√(

𝑛

2
−1)

2
+4

2
| + |

(
𝑛

2
+1)−√(

𝑛

2
−1)

2
+4

2
| + |

(1−
𝑛

2
)+√(

𝑛

2
+1)

2
−4

2
| + |

(1−
𝑛

2
)−√(

𝑛

2
+1)

2
−4

2
|. 

 

3 Properties of Minimum Superior Dominating Eigenvalues 
 

In this section properties of eigenvalues of 𝔸𝑠𝑑(𝐺) for star, cocktail party, complete and crown graphs are 

discussed. Bounds for minimum superior dominating energy 𝔼𝑠𝑑(𝐺) of some standard graphs are obtained. 

 

Theorem 3.1: If 𝐷 is the minimum superior dominating set and 𝛼1, 𝛼2, … , 𝛼𝑛 are the eigenvalues of minimum 

superior dominating matrix 𝔸𝑠𝑑(𝐺) then 
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1. For any graph 𝐺, ∑ 𝛼𝑖 = |𝐷|
𝑛
𝑖=1 , 

2. For a star graph 𝑆𝑛, cocktail party and complete graph, ∑ 𝛼𝑖
2 = |𝐷| + ∑ |𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛
𝑖=1

𝑛
𝑖=1 . 

3. For a crown graph 𝐻𝑛, ∑ 𝛼𝑖
2 = |𝐷| + ∑ |𝐸𝑠𝑛(𝑣𝑖)|

𝑛
𝑖=1

𝑛
𝑖=1 . 

 

Proof:  

 

1. The trace of 𝔸𝑠𝑑(𝐺) is the sum of eigenvalues of 𝔸𝑠𝑑(𝐺). 
 

∑ 𝛼𝑖 = ∑ 𝑒𝑖𝑖 = |𝐷|
𝑛
𝑖=1

𝑛
𝑖=1 . 

 

2. For a star graph 𝑆𝑛 , cocktail party and complete graph, the trace of [𝔸𝑠𝑑(𝐺)]
2  is equal to the 

summation of the squares of eigenvalues of 𝔸𝑠𝑑(𝐺). 
 

∑𝛼𝑖
2

𝑛

𝑖=1

=∑∑𝑒𝑖𝑗𝑒𝑖𝑗

𝑛

𝑗=1

𝑛

𝑖=1

=∑(𝑒𝑖𝑖)
2

𝑛

𝑖=1

+∑𝑒𝑖𝑗𝑒𝑖𝑗
𝑖≠𝑗

=∑(𝑒𝑖𝑖)
2

𝑛

𝑖=1

+ 2∑(𝑒𝑖𝑗)
2

𝑖<𝑗

 

 

∑𝛼𝑖
2

𝑛

𝑖=1

= |𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

      [𝑆𝑖𝑛𝑐𝑒, 2∑(𝑒𝑖𝑗)
2

𝑖<𝑗

=∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)]

𝑛

𝑖=1

 

 

3. For a crown graph 𝐻𝑛, the trace of [𝔸𝑠𝑑(𝐻𝑛)]
2 is equal to the summation of the squares of eigenvalues 

of 𝔸𝑠𝑑(𝐻𝑛). 
 

∑𝛼𝑖
2

𝑛

𝑖=1

=∑∑𝑒𝑖𝑗𝑒𝑖𝑗

𝑛

𝑗=1

𝑛

𝑖=1

=∑(𝑒𝑖𝑖)
2

𝑛

𝑖=1

+∑𝑒𝑖𝑗𝑒𝑖𝑗
𝑖≠𝑗

=∑(𝑒𝑖𝑖)
2

𝑛

𝑖=1

+ 2∑(𝑒𝑖𝑗)
2

𝑖<𝑗

 

∑𝛼𝑖
2

𝑛

𝑖=1

= |𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)|

𝑛

𝑖=1

      [𝑆𝑖𝑛𝑐𝑒, 2∑(𝑒𝑖𝑗)
2

𝑖<𝑗

=∑|𝐸𝑠𝑛(𝑣𝑖)|]

𝑛

𝑖=1

 

 

Theorem 3.2: For a star graph 𝑆𝑛, cocktail party and complete graph, if 𝐷 be the minimum superior dominating 

set and 𝑊 = |𝑑𝑒𝑡 𝔸𝑠𝑑(𝐺)| then 

 

√|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

+ 𝑛(𝑛 − 1)𝑊
2
𝑛 ≤ 𝔼𝑠𝑑(𝐺) ≤ √𝑛(∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

+ |𝐷|) 

 

Proof: By Cauchy schwarz inequality (∑ 𝑎𝑖𝑏𝑖
𝑛
𝑖=1 )2 ≤ (∑ 𝑎𝑖

2𝑛
𝑖=1 )(∑ 𝑏𝑖

2𝑛
𝑖=1 ). If 𝑎𝑖 = 1 and 𝑏𝑖 = 𝛼𝑖  then 

 

(∑|𝛼𝑖|

𝑛

𝑖=1

)

2

≤ (∑1

𝑛

𝑖=1

)(∑𝛼𝑖
2

𝑛

𝑖=1

) 

(𝔼𝑠𝑑(𝐺))
2 ≤ 𝑛(|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

) 

 

⇒ 𝔼𝑠𝑑(𝐺) ≤ √𝑛(|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

) 

 

Since the arithmetic mean is not smaller than geometric mean  
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1

𝑛(𝑛 − 1)
∑|𝛼𝑖| |𝛼𝑗|

𝑖≠𝑗

≥ [∏|𝛼𝑖| |𝛼𝑗|

𝑖≠𝑗

]

1
𝑛(𝑛−1)

= [∏|𝛼𝑖|
2(𝑛−1)

𝑛

𝑖=1

]

1
𝑛(𝑛−1)

= [∏|𝛼𝑖|

𝑛

𝑖=1

]

2
𝑛

= [∏𝛼𝑖

𝑛

𝑖=1

]

2
𝑛

 

1

𝑛(𝑛 − 1)
∑|𝛼𝑖| |𝛼𝑗|

𝑖≠𝑗

= |det  𝔸𝑠𝑑(𝐺)|
2
𝑛 = 𝑊

2
𝑛 

 

∑|𝛼𝑖| |𝛼𝑗|

𝑖≠𝑗

≥ 𝑛(𝑛 − 1)𝑊
2
𝑛 

 

Now consider 
 

(𝔼𝑠𝑑(𝐺))
2
= (∑|𝛼𝑖|

𝑛

𝑖=1

)

2

= (∑|𝛼𝑖|

𝑛

𝑖=1

)

2

+∑|𝛼𝑖| |𝛼𝑗|

𝑖≠𝑗

 

 

(𝔼𝑠𝑑(𝐺))
2
= (|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

) + 𝑛(𝑛 − 1)𝑊
2
𝑛 

 

𝔼𝑠𝑑(𝐺) ≥ √(|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)| + (𝑛 − 1)

𝑛

𝑖=1

) + 𝑛(𝑛 − 1)𝑊
2
𝑛 

 

Theorem 3.3: For a crown graph 𝐻𝑛, if 𝐷 be the minimum superior dominating set and 𝑊 = |det  𝔸𝑠𝑑(𝐻𝑛) | 
then 
 

√|𝐷| +∑|𝐸𝑠𝑛(𝑣𝑖)|

𝑛

𝑖=1

+ 𝑛(𝑛 − 1)𝑊
2
𝑛 ≤ 𝔼𝑠𝑑(𝐻𝑛) ≤ √𝑛 (∑|𝐸𝑠𝑛(𝑣𝑖)| +

𝑛

𝑖=1

|𝐷|) 

 

Proof: The proof is similar to Theorem 3.2. 
 

Theorem 3.4: If 𝛼1(𝐺) is the largest minimum superior dominating eigenvalue of  𝔸𝑠𝑑(𝐺) then 
 

1. For a star graph 𝑆𝑛, cocktail party and complete graph, 𝛼1(𝐺) ≥
|𝐷|+∑ |𝐸𝑠𝑛(𝑣𝑖)|+

𝑛
𝑖=1 (𝑛−1)

𝑛
 

2. For a crown graph 𝐻𝑛, 𝛼1(𝐻𝑛) ≥
|𝐷|+∑ |𝐸𝑠𝑛(𝑣𝑖)|

𝑛
𝑖=1

𝑛
 

 

Proof:  
 

1. In a star graph 𝑆𝑛 , cocktail party and complete graph, let 𝑌 be a non-zero vector, then by ref. [12], 

𝛼1( 𝔸𝑠𝑑(𝐺)) =𝑌≠0
𝑚𝑎𝑥 𝑌

′ 𝔸𝑠𝑑(𝐺) 𝑌

𝑌′ 𝑌
 

 

𝛼1( 𝔸𝑠𝑑(𝐺)) ≥
𝑈′ 𝔸𝑠𝑑(𝐺) 𝑈

𝑈′ 𝑈
=
|𝐷|+∑ |𝐸𝑠𝑛(𝑣𝑖)|+

𝑛
𝑖=1 (𝑛−1)

𝑛
 where 𝑈 is the unit matrix. 

 

2. In a crown graph 𝐻𝑛, let 𝑌 be a non-zero vector, then by ref. [5], 𝛼1( 𝔸𝑠𝑑(𝐻𝑛)) =𝑌≠0
𝑚𝑎𝑥 𝑌

′ 𝔸𝑠𝑑(𝐻𝑛) 𝑌

𝑌′ 𝑌
 

 

𝛼1( 𝔸𝑠𝑑(𝐻𝑛)) ≥
𝑈′ 𝔸𝑠𝑑(𝐻𝑛) 𝑈

𝑈′ 𝑈
=
|𝐷|+∑ |𝐸𝑠𝑛(𝑣𝑖)|

𝑛
𝑖=1

𝑛
 where 𝑈 is the unit matrix.  

 

4 Conclusion 
 

In this paper minimum superior dominating energy of graph is introduced. The minimum superior dominating 

energy for star and crown graphs are computed. The properties of eigenvalues of 𝔸𝑠𝑑(𝐺) for star, cocktail party, 



 
 

 

 
Tejaskumar and Ismayil; Asian Res. J. Math., vol. 20, no. 1, pp. 62-69, 2024; Article no.ARJOM.113097 

 

 

 
69 

 

complete and crown graphs are discussed. Results related to the upper and lower bound of the energy of 

standard graphs is stated and proved. 
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