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Abstract
Let G be a simple graph of order n with vertex set V = {v;,v,,...,v,}and edge set E = {ey,ey,...,en}. Asubset D'
of E is called an edge dominating set of G if every edge of E — D'is adjacent to some edge in D'. Any edge

dominating set with minimum cardinality is called a Minimum Edge Dominating set [1]. Let D' be a minimum edge
dominating set of a graph G. The Minimum Edge Dominating matrix of G is the m x m matrix defined by
1 if e; and e; are incident
D'(G) = [d;;'] ,where d;;' = { 1 ifi=je €D
0 otherwise
The characteristic polynomial of D'(G) is denoted by

fm(G,p) = det (pI = D' (G)).

The Minimum Edge Dominating Eigen values of a graph G are the eigen values ofD'(G). Minimum Edge Dominating
Energy of G [13] is defined as the sum of the absolute values of the Minimum Edge Dominating Eigen values. i.e.,

Ey(6) = ) lpi
i=1

In this paper we have computed the Minimum Edge Dominating Energy of a Triangular Book B(3,n) [11] and a
Globe graph Gl(n) [12]. In this paper we have considered simple, finite and undirected graphs.
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1. INTRODUCTION

Many real-life situations can conveniently be described by means of a diagram consisting of a set of
points together with lines joining certain pairs of these points. Since they are represented graphically graphs got
this name. It is easy to understand because of the graphical representation. Graphs are used to model many
types of relations and processes in physical, biological, social and information systems. Many practical
problems can be represented using graphs. Graph Theory began with Leonhard Euler in his study of the Bridges
of Konigsberg problem. The paper written by Leonhard Euler on the seven Bridges of Konigsberg and published
in 1736 is regarded as the first paper in the history of graph theory. Graph energy was defined during the year
1978 by Ivan Gutman from theoretical chemistry. Many results were found later. For instance, during the year
2004 Bapat and Pati [3] proved that if the energy of a graph is rational then it must be an even integer, while
Pirzada and Gutman [9] established that the energy of a graph is never the square root of an odd integer. Due to
the interest in graph energy many energies like Laplacian energy [6], Seidel energy [8], Distance energy [4],
Randic energy [7], Minimum Dominating energy [10] etc., were defined and their properties were discussed.
Inspired by all these energies we have defined a new energy called the Minimum Edge Dominating energy [13]
and the energy for various graphs were found.

In this paper we have computed the Minimum Edge Dominating energy of a Triangular Book
B(3,n) [11] and a Globe graph Gl(n) [12]. In this paper we have considered simple, finite and undirected graphs.

2. PRELIMINARIES
In this section, we give the basic definitions and notations relevant to this paper.

Defintion 2.1: - The adjacency matrix A(G) of a graph G (V, E) with a vertex set V = {v;,v,,...,v,} and an
edge setE ={eq, e2,....,em } IS @n n x n matrix
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1if v;is adjacent to v;
0,otherwise

A:(ai,-):{

A is a real symmetric matrix [2].

Definition 2.2: - The eigen values A1, A2," - -,ha Of A, assumed in non increasing order, are the eigen values of the
graph G. As A is real symmetric, the eigen values of G are real with sum equal to zero. The Energy E(G) of G is

defined to be the sum of the absolute values of the eigen values of G. i.e., E (G) =}.1-, ‘/L- | [5].

Definition 2.3:- Let G be a simple graph of order n with vertex set V= {vi, Va,....., Va} and edge set E = {ey, €y,
..., ém}. A subset D’ of E is called an edge dominating set of G if every edge of E - D' is incident to some edge in
D'. Any edge dominating set with minimum cardinality is called a Minimum Edge Dominating set [ ]. Let D’ be

a Minimum Edge Dominating set of a graph G. The Minimum Edge Dominating matrix of G is the m x m
matrix defined by

1 if e; and e; are incident
D'(G)=(d';), where (d';)=11 ifi=jand e; € D’
0 otherwise
The characteristic polynomial of D'(G) is denoted by
fm (G, p)=det (pI - D' (G)).

The Minimum Edge Dominating Eigen values of a graph G are the eigen values p1, pa,...., pm Of D'(G). The
Minimum Edge Dominating Energy of G is defined as Ep, (G) = X124 1p;:] [13].

Definition 2.4:- The Triangular Book with n-pages is defined as n copies of cycle Cs sharing a common edge.
The common edge is called the spine or base of the book. This graph is denoted by B(3, n). In other words it is
the complete tripartite graph Ky [11].

Definition 2.5:-A Globe graph GI(n) is a graph obtained from two isolated vertex are joined by n paths of
length two [12].

Example: 1

Consider the Wheel graph (Ws) in Figure 1.

Vg

V1 €1 V2

Figure 1

1. Let the vertex set be V = {v1, V2, V3, V4, Vs, Ve} and the Edge set be
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E = {e1, 2, €3, €4, €5, €6, €7, €8, €9, 10}

(i) Let the Minimum Edge Dominating set be D;= {e1, €3, €10}.

Then the Minimum Edge Dominating adjacency matrix be

1 1 0 01 1 1 0 0 O
101 0 0 0 1 1 0 O
0111000110
0 010100011
1001 01 0 0 01
100 01 01 1 11
1100010111
0110011011
0 011011101

0 0 011111 1 1

The characteristic equation is
pl0-3p°-22 p8+20 p7+ 148 pS+ 4 p°-364 p*-188 p3+ 240 p>+ 192 p+32=0
The Minimum Edge Dominating Eigen values are

p1= -2, p2 = -1.9209, ps = -1.6751, pa =-1.3656, ps = -0.5392, ps = -0.2597, p7 = 1.1112, ps = 1.9143, pq
~2.2143, pyo = 5.5208.

The Minimum Edge Dominating Energy, Ep(G) = 18.5211.

(ii) Let the Minimum Edge Dominating set be D; = {es, €s, €10}

Then the Minimum Edge Dominating adjacency matrix be

010 01 1 1 0 0 Of
101 00 011 00
0101 0O0O01T1@PO0
0 01 01 00011
1001010001
1 000111111
1100010111
0110011111
0 011011101
0 00111111 1

The characteristic equation is
pl0-3 p®-22 pB+ 16 p”+ 129 p®- p°-272 p*-76 p*+ 168 p?+ 48 p+0=0
The Minimum Edge Dominating Eigen values are

p1 = -2, pa = -1.9133, ps = -1.7321, ps =-1.3989, ps = -0.2850, ps = 0, p7 = 0.9494, pg = 1.7321, po =
1.9326, p1o = 5.7153.

The Minimum Edge Dominating Energy, Ep-(G) = 17.6587.

This example illustrates the fact that the Minimum edge dominating energy of a graph G depends on the choice
the Minimum edge dominating set.

i.e. the Minimum edge dominating energy is not a graph invariant.

MAIN RESULTS

Theorem 1

For n > 2, the Minimum Edge Dominating Energy of a Triangular Book B(3, n) is
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3n—-4+Vn2+6n+1.

Proof:
Consider a Triangular Book B(3, n) with vertex set V = {v1, V2, Vs,.....,vas2} and edge set

E ={e1 ez e3,......eon11}.

Let the minimum dominating set be D' = {e1}.

rl 1 1 1 1 1 17

1 0 1 1 0 1 0

1 1 0 O 1 0 1

1 1 0 O 0 1 0
D'(B@3,n)=|: ; . :

1 0 1 0 0 0 1

11 01 .. 0 0 1

L1 0 1 0 1 1 0 (2n+1)X (2n+1)

p—1 -1 -1 -1 -1 -1 -1
-1 p -1 -1 0 -1 0
-1 -1 p O -1 0 -1
-1 -1 0 p 0 -1 0
The characteristic polynomial of D'(B(3, n)) = : :
-1 0 -1 0 p 0 -1
-1 -1 0 -1 .. 0 p -1
-1 0 -1 0 .. -1 -1 o

The characteristic equation is (p+2)™* p™(p-(n-2)) (p?— (n+1)p - n) = 0.
The Minimum Edge Dominating Eigen values are

_ (n+D)+yn2+6n+1 b= (n+1)—yn2+6n+1
2 ’ 2

p=-2(n-1) times, p =0 (n-1) times, p=n-2, p

The Minimum Edge Dominating Energy is
Eo (B3, M) = [-2| (1) +0(n-1) + | &2

VnZ+en+1 | n | (n+1)-vVn2+6n+1 |
2 2

=3n-4+vn?2+6n+1
Theorem 2
For n> 2, the Minimum Edge Dominating Energy of a Globe graph Gl(n) is3n—3++vn? —2n+5.

Proof:
Consider a Globe graph Gl(n) with vertex set V = {vi, V2, Vs,.....,vns2} and edge set

E= {el, €2, 83,.....,62n}.

Let the minimum dominating set be D' = {e1, en+1}-
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101 1 1 1 0 0 0

10 1 1 0 0 0 0

11 0 1 0 110

11 1 0 0 0 0 1
DEM=l ¢ o o 1 01 1

00 1 0 0 0 0 1

0101 ..0 ..00 1

0 0 1 0 . 1 o 1 1 0dyyyon

The characteristic polynomial of D'(GI(n))

p-1 -1 -1 -1 .. -1 .. 0 0 0
-1 p -1 -1 .. 0 .. 0 0 0
-1 -1 p -1 .. 0 .. -1 -1 0
-1 -1 -1 p .. 0 .. 0 0 -1
_ E 0
- -1 0 0 0 ~ p—1 =~ 0 -1 -1
o 0 -1 0 -~ 0 . p 0 -1
o -1 0 -1 .. 0 .. 0 p -1
o 0 -1 0 .. -1 .. -1 -1 op

The characteristic equation is

P2 (p+2)"% (p?~(n-3) p— (n-1)) (p* (n+1) p + (n-1)) = 0

The Minimum Edge Dominating Eigen values are

(n—-3)+Vn2-2n+5 o= (n—-3)-Vn2-2n+5
2 L

2 >

p =0 (n-2) times, p=-2 (n-2) times, p =

o= (n+1)+Vn2-2n+5 b= (n+1)—Vn2-2n+5
2 i 2 '

The Minimum Edge Dominating Energy is

Ep (GI(n)) =0(n-2) + | -2 | (n-2) + |@ |

n | (n—-3)-vYn2-2n+5 | " | (n+1)+/n2-2n+5 | n | (n+1)—Yn2-2n+5 |
2 2 2

=2(n-2) + vn? —2n + 5+ (n+l)
=3n-3++Vn%2 —2n+5.

4. CONCLUSION
In this paper we have found the Minimum Edge Dominating Energy of some graphs. Further studies are
going on in finding the Minimum Edge Dominating Energy of some special graphs.
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