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Abstract. The minimum covering energy ��(�) and minimum dominating energy ��(�) 
of a graph are well known problems of graph theory. Motivated by the work of [1,7]  and 
also by similar works, in this paper, we introduced minimum total edge dominating 
energy ���(�) of a Graph is introduced. Minimum total edge dominating energy of a 
Star Graph and complete graph is computed. 
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1. Introduction 
The concept of energy of a graph was introduced by Gutaman [4], in the year 1978. Let � 
be a graph with n-vertices and m-edges. Let 	 = (��
) be the adjacency matrix of a 

graph. Let ��, ��, ��, ………�� be the eigenvalues of adjacency matrix of a graph   �. 
The values are assumed to be in non-decreasing order, that is  �� ≥ �� ≥ �� ≥⋯…… ≥ �� . Since 	(�) is real and symmetric. Its eigenvalues are real number the 
energy �(�) of graph is defined to the sum of absolute values of its eigenvalues of graph � that is �(�) = ∑ |��|�� . 

Motivated by the research articles, A survey on energy of a graph [8], energies like 
Distance energy [2], Minimum covering energy [1], Incidence energy [6], Lalpacian 
energy [5], Domination in graphs [7, 9], and importance of domination number [3], we 
introduced the minimum total edge dominating energy is defined in this paper and same 
is obtained for some standard graphs.  
 
2. Minimum total edge dominating energy  
All graphs considered here are finite, undirected, without loops and multiple edges. Let � = (�, �) be a graph with vertex set � and edge set  �. 
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 Let   � = {�, ��, ��, ………��}. A Set � ⊆ � is a total edge dominating set of � 

if every edge in � is adjacent to some edge in �, and edges in � are adjacent. Any total 
edge dominating set with minimum cardinality is called a minimum total edge 
dominating set. Let � be minimum total edge dominating set of �. The minimum total 
edge dominating matrix of � is  ×   matrix defined by 	��(�) = (��
) where, 

              ��
 = "1		%&	��		�'(	�
		�)�	�(*�+�',1		%&			% = *	�'(		��	 ∈ �											0			/,ℎ�)1%2�																													 3 
The characteristic polynomial of  	��(�) is denoted by 

 &��(�, �) = det	(�7 − 	��(�)) The minimum total edge dominating eigenvalues of the 
graph � are the eigenvalues of   	��(�). The matrix  	��(�) is a real and symmetric. 
Then the eigenvalues of  	��(�) are real numbers and are labeled in non-increasing 
order �� ≥ �� ≥ ⋯ ≥ �� The minimum total edge dominating energy of � is defined as ���(�) = ∑ |��|�� . 
 
Example 2.1.  Let 9� be the cycle with 3-vertices say :�, :�, :� then the minimum total 
edge dominating set � = {��} Therefore  

    	��(9�) = ;1 1 11 0 11 1 0< 
The characteristic polynomial of  	��(9�) is  −�� + �� + 3� + 1  and the characteristic 
equation is   −�� + �� + 3� + 1		 = 0.  The minimum total edge dominating eigenvalues 

are −1, 1 + √2 and  1 − √2 . Therefore the minimum total edge dominating energy is 
give by   

           ���(+�) = |−1|1 + AB1 + √2CA + AB1 − √2CA = 1 + 2√2 ≈ E. GHGI . 

 
Example 2.2. Let � be the graph with 6-vertices say :�, :�, :�, :J,,:K,:L as shown in the 
figure 1 

                                 
                                          Figure 1: Simple connected graph 
Then the minimum total edge dominating set, � = {��} Therefore    

	��(�) =
MNN
NNN
O0 1 0 1 0 0 11 1 1 1 1 1 101001

11111
0 0 1 1 00110

0 0 1 10 0 1 111 11 00 00PQQ
QQQ
R
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The characteristic polynomial of  	��(�) is  −�S + �L + 14�K + 12�J − 20�� − 28�� −8�  and the characteristic equation is   −�S + �L + 14�K + 12�J − 20�� − 28�� −8�		 = 0.  The minimum total edge dominating eigenvalues are  �� = 0, �� = −1, �� =−2, �J = √2, �K = −√2, �L = 2 + √6   and  �S = 2 − √6    
Therefore the minimum total edge dominating energy of the graph is give by   

   ���(�) = |0|(1) + |−1|(1) + |−2|(1) + A√2A(1) + A−√2A(1)  +A2 + √6A(1) + A2 − √6A(1) 
   = 3 + 2√2 + B√6 + 2C + B2 − √6C ≈ W. GHGI. 
 
Example 2.3. Let � be the complete bipartite X�,�  Then the minimum total edge 

dominating set, � = {��, �J, �Y} where  ��,			�J, 		�Y   are adjacent to each other Therefore 
    

                                                  
                                             Figure 2: Complete bipartite graph   X�,� 

	�� =
MNN
NNN
NNO
0 0 00 1 00 0 0

1 1 11 0 10 1 0
0 1 01 0 11 1 11 1 01 0 11 1 0

1 1 01 0 00 0 0
0 0 11 0 01 1 00 1 11 0 10 1 1

0 1 10 0 11 0 0
0 0 00 0 10 1 1PQ

QQQ
QQQ
R
 

The characteristic polynomial of  	��BX�,�C is   −�Y + 3�Z + 15�S − 29�L − 72�K + 108�J + 140�� − 180�� − 96� + 112 
And the characteristic equation is   −�Y + 3�Z + 15�S − 29�L − 72�K + 108�J + 140�� − 180�� − 96� + 112 = 0 
 .  The minimum total edge dominating eigen values are �� = 1, �� = −2, �� = −2,�J = 3 + √2, �K = 3 − √2, �L = √2, �S = −√2, �Z = √2, �Y = −√2,		 
Therefore the minimum total edge dominating energy of X�,� is give by   

   ���BX�,�C = |1|(1) + |−2|(1) + |−2|(1) + A√2A(1) + A−√2A(1) + A√2A(1) +A−√2A(1) + A3 + √2A(1) + A3 − √2A(1) ≈ ^_. _`_G. 
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Corollary 2.3.1. Minimum total edge dominating energy of a Kuratowski graph 1 (XK) is 
given by ���(XK) ≈ Ha. Hb^`. 
 
3. Minimum total edge dominating energy of some standard graphs 
Theorem 3.1. If X�,�c� is a star with  ≥ 3 vertices, then 

  ���BX�,�c�C = ( − 3) + d � − 4 + 8 

Proof: Let X�,�c� be a star graph with vertex set � = {:�, :�, …… . :�}. The minimum 

total edge dominating set of  X�,�c� is   � = {��}. Then, 

              	��BX�,�c�C =
MN
NN
O111

1 101 10 ⋯ 1 111 11⋮ ⋱ ⋮11 1 11 1 ⋯ 01 10PQ
QQ
R
�×�

 

The characteristic polynomial of  	��BX�,�c�C is  

gg
	� − 1	−1−1 							−1						 		−		1� − 1			0 									0�		 ⋯	 		−1 −1−1−1 −1−1⋮ ⋱ ⋮				−1				−1	 												−1 												−1		−1										 			−1 ⋯ 				 �−1 −1� gg

�×�
			 

The characteristic equation is   (� + 1)�c�{�� − ( − 2)� − 1} = 0. 
The minimum total edge dominating eigenvalues are   

 {� = −1	( − 3)	,%h�2}, i( − 2) + d � − 4 + 8j,		 
                                            i( − 2) + d � − 4 + 8j, (/'�		,%h�	��+ℎ)  
Therefore the minimum total edge dominating energy of  BX�,�c�C  is  ���BX�,�c�C = |−1|{( − 3)	,%h�2 + id � − 4 + 8j + {d � − 4 + 8} 
                         = { − 3} + {d � − 4 + 8} . 

 
Theorem 3.2. If X� is a complete with  ≥ 3 vertices, then 

  ���BX�C ≈ 	���(X�)(2.34)�c�   with  ���(X�) ≈ E. GHGI 

Proof: Let X� be a complete graph with vertex set � = {:�, :�, …… . :�}. The minimum 

total edge dominating set of  X� be   � = {��}. Then, For    = 3, We have, 

                                 	��(X�) = ;1 1 11 0 11 1 0< 
The characteristic polynomial of  	��(X�) = k� − 1 −1 −1−1 � −1−1 −1 � k  
The characteristic equation is   (−� − 1){�� − 2� − 1} = 0 
The minimum total edge dominating eigenvalues are   

 {� = 1		/'�	,%h�}, B1 − √2C		�'(	B1 + √2C		{/'�	,%h�	��+ℎ} 
Therefore the minimum total edge dominating energy of   (X�)  is  
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���(X�) = |1|{(1) + |1 − √2|(1) + |1 + √2|(1) ≈ E. GHGI. 
 
4. Graphical analysis of minimum total edge dominating energy of   l^,mc^	nop	lm 
Energy of a graph is along y-axis and p-values (number of vertices) are along x-axis 
                          

 
Figure 3: Graph for minimum total edge dominating of complete graph and star graph 

  The minimum total edge dominating energy of complete graph always greater 
than the minimum total edge dominating energy of star graph for any value of   
 
5. Conclusion 
In this paper, the new energy namely Minimum total edge dominating energy is defined 
and has been found for Star graph and complete graph. The minimum total energy of 
several other family of graph is an open problem.   
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