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Abstract

In this article we have introduced Minimum majority domination energy graph. A set S <V is called a majority dominating set if at

least half of the vertices either in S or adjacent to the vertices S . That is|N [S]| < w , ‘N [S]‘ > Irg—l The minimum car-

dinality of a majority dominating set is called majority domination number },, (G) . We defined majority dominating matrix and its

energy values for some classes of graphs. Also some boundaries of Energy value of graph G are obtained.
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1. Introduction

In this paper G = (V, E) means finite simple graph with p
vertices and (| edges. A set D of vertices of a graph Gis

dominating set if every vertex in V-Dis adjacent to some

vertex in D. The domination number y,, of G is the mini-

mum cardinality of all dominating sets of G. A set SV is
called a majority dominating set if at least half of the vertices ei-

ther in S or adjacent to the vertices S . That is
|V(G)| N[S >(£—‘ The minimum cardinality
UORLSIICEE:

of a majority dominating set is called majority domination number
Y4y (G) . This concept was introduced by Jose-line Monora

Swaminathan [6]. The concept of energy graph was introduced
Ivan Gutman [3]. Let G be the graph with P vertices and q edges

and A= (aij )be the adjacency matrix of the graph. /ll are the

Eigen values of the graph G . The energy E (G) of G is de-

fined as E (G) = Zn:/ll
=

2. Minimum Majority Dominating Energy

2.1 Definition

Let ‘G’ be a simple graph with vertex setV = {Vl, V,, Vs ...Vn}
and the edge set E = {91, €,,6; ...en} and D is the minimum

majority dominating set it is denoted by ¥, - set. The minimum

majority dominating matrix G is denoted by MMD (G) is the
NX N matrix defined as follows

2.2 Definition

For any graph ‘G’ the energy the characteristic polynomial

defined by MD(G, l) = (det Al — MMD(G)) and

1 ifvyv,eE
MMD(G)=mmd (i, j)=41 if i=jandv, eD,
0 otherwise

n

Evvo (G) = Z|ﬂ,l| where A, 4,,....4, are the Eigen val-
i1

ues of the matrix.

Example:
For the graph G = C;,

With the vertex set V (G) = {Vl,VZ,V3,V4,V5,V6 ,V7} , then
the y,, - setare D ;= {Vl,VB} and D 2:{V2’V4}

Y (G) = 2 Therefore MMD Matrix of D is
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mmd (i, j) =

. O O O O B+ -
o O O O O K
o O O+ O
o O O O O
o b O P O O O
R Ok O O O O
O B O O O O =

The characteristics equation is

AT —22°-64°+104* +114° -124%* 64 =0
The Eigen value of the matrix MMD of D, are

4 =02, =A2+L2=\2+12, =2, =—2,7,=3,2, =3

Energy value of Dy is

EMMD(G)=Zn:|/11|=ﬂi+/12+ﬂ3+/14+15+16+,17 ~9.1210

2.3. Theorem

For the Graph G = K, N =2 is complete graph,
Then Eyp (G)=(n—2)++/n*-2n+5

Proof:
Let G complete graph with the N > 2 and the vertex set

V(G)={v,,V,,Vy ..V, }
deg(v,)=A(G)
Therefore D = {Vi} = (G) =1

The minimum majority dominating energy value is

Evvo (G)=(n—2)++yn*-2n+5.

Since A, (Kn) = MMD(KH).
2.4. Theorem
For the star graph K, .1, Eyvp (Kl’n_l) =44n-3

2.5. Theorem

If the graph G is a complete bipartite with M, N > 2 then the
minimum majority dominating energy value is

E o (6) = () 1.+ {71)

Proof:
Let G be the graph with M, N =2 and M < N and the vertex

setareV(G)={Ul,U2,U3 TR VARVARTA ...Vn} U,

1
covers N vertices.

.-.d(ui):nz[m;”}

The minimum majority domination set{ui} .

100 --- 01 - 1

000 .--01 --- 1

o000 .- 01.- 1

mmd (i, j) = : :

(J) 00O0-.--01 1
11110 0
111 ...10 0]

A-1 0 0 - 0 1 1

0 0 - 0 1

0 0 A - 0 1 1

MD(G)= 0 1 o
1 1 1 -0

1 11 1 0 A

The characteristics equation of K is

AMTR A% =22 +mnd+(m=1)n]=0
) (n—m)
A=0(n-3)t A =./4 1+~——~
(n—3)times J (mn)+1+ .

" Eywo (G) = 4(mn)+l+@

2.6. Theorem

For the friendship graph Fn with N > 2, the minimum majority
dominating energy graph Ey o ( F, ) = (n - 2) +2+n-1.

Proof:
Let G= Fn friendship graph  with N> 2 and the vertex set
V(G)={u,v;,V,,Vy ..V, ,} , U has A(G) and U

forms a ¥, - set. Hence: MMD matrix is

11111 - 1 1]
10100 .00
11000 - 00
110001 00
mmd(L0)=11 5 0 1 0 .. 0 0
10000 - 01
10000 - 1 0

Characteristic polynomial is
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The characteristics equation is

-1 ...

1 .-

A-1 -1 -1 -1
-1 2 -1 0 O
-1 -1 2 0 O
-1 0 0 24
-1 0 0 -1 4
-1 0 0 0 O
-1 0 0 0 O

A
-1 2

(2+1)""(4-1)"[4*-24~(n-2)]=0

The minimum majority dominating Eigen values are
A =-1(n—4)times, A =1(n—5)times, A =1+/n-1

- Epo (G)=(n-2)+24Jn-1.

2.7. Theorem

If agraph G be acrown graph with N> 2, then

Ewwo (G)=(n-4)+2n(n-1)+1+1

Proof:

Let G be acrown graph S with vertex

V(G)={u, Uy, Uy .Uy Vi,V Vg o2V, )

The minimum majority dominating setis D = {Ul}

MMD(G) =

MMD(G) =

R P P O O e

1

The characteristics equation is

o O O -
o O o o

N = T =R =R
N = = =R

R N = = = B

1

o O O o

O O Fr Rk O -

C O O Rk kO e

1

A P PP OO0 O o o

O O O O

[ = = )

O O o o B+

©O O OO Fr ik kL O Rk

=)

B e N
L e

o O O O B+
O O OO0 O ke

1 1 1
0 1 1
1 0 1
1 1 1
1 1 0
0 0 0
0-4 0 0
0 0-4 0
0 0 0
0 0 . 0-1

(A+1)"" (2-2)"*[ 4 =2 ~(n*~2(n-1)+(n-1)(n-2)+1)+(n-1)" |0

The minimum majority dominating Eigen values are

2=1{(n-2) times ], 2 =-1[ (n—2) times ], (2 = 2n(n-1)+1+1)
S Euwo (G)=(n—4)+ 2,/n(n—1)+1 +1

2.8. Theorem

Let G be a graph with order N, size M, majority domination

number 7 (G).

if MD(G,A)=a,A"+a A" +a,A" " +....+a, be
the Characteristic polynomial of minimum majority of dominating
matrixof G then (i)a, =1 (ii)a, =—4,(G)

2.9. Theorem

For any graph G with vertex setV (G) = {Vl,Vz,V3 ...Vn} ,
edge set E and A, -set D:{ul,uz,us ...uk} Af

Ay Ay ey A are the Eigen values of the matrix MMD(G)
then

() 4=

M) > 42=2|E+|D|

2.10. Theorem

For any graph G of order N , size M then
2m-+7,, (G) < Eyyp (G) < yJn(2m-+ 7, (G))

Proof:

By Cauchy Schwartz inequality

(S0 <[ Za) S|

i=1 i=1

Leta, =1 and b =|4],
(EMMD (G))z Z(WZ)

Also
(3] 2(3%)
(3
_2m+[D|
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>2m+7, (G)
>, [2m+y,, (G)

3. Conclusion

In this article we have introduced the concept of minimum ma-
jority dominating energy graph and its energy value. We have ob-
tained minimum majority dominating energy value for some clas-
ses of graph. Also some bounds of the energy value are achieved.
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