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Abstract:

In this paper ,we defined set energy of a graph .We also study the special case of a set S and the
corresponding Laplacian minimum dominating energy of S for some special classes of graphs . We also
attained their bounds .
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1.Introduction :
The concept of energy of a graph was introduced by I.Gutman [8] in 1978.

Let G=(V,E) be a simple, finite, connected undirected graph with order n and size m. A dominating
set in G is a subset D of V(G) such that each element of V(G) —D is adjacent to atleast one vertex of D by
means of a matrix as follows; in the adjacency matrix A(G) of G replace the ajj by 1if and only if VieS
and A= (aj) be the adjacency matrix of the graph G and the eigen values of the adjacency matrix are
A,A2...An . It is assumed that these eigen values are in the non increasing order.

The Energy E(G) of a graph G is defined to be the sum of the absolute values of the eigen values of G .ie,

E(G) =>_|4]. For the details on the mathematical aspects of the theory of graph energy, we can make
i=1

reviews [11] and the references cited therein.

I.Gutman and B.Zhou [2] defined the Laplacian energy of a graph G in the year 2006.The Laplacian matrix
of the graph G denoted by L=(L;;) is a square matrix of order n whose elements are defined as

—1if v; and vj are adjacent
Lij = 0 if viand v;are not adjacent
d; if i = j, where d; is the degree of the vertex

Let p1,p2,.ceenen..e. un be the Laplacian eigen values of G Laplacian energy L[E(G)] of G is
definedas L[E(G)] =)

i=1
Laplacian energy of a graph G have been established in [5,6,7,13,14,19,20,21 ] and it has found
remarkable chemical applications, the molecular orbital theory of conjugated molecules [7].

. The basic properties including various upper and lower bounds for

2m
Hy———
n
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Definition 1.1 :

The minimum Dominating Energy of a graph G:

Let G= (V,E) be a simple graph of order n with vertex set V={v1,v,...vn} and size m. A non-empty
subset D of V is called a dominating set of G if every vertex in V-D is adjacent to atleast one vertex in D.
Any Dominating set with minimum cardinality is called the minimum dominating set .

Let D be the minimum dominating set of a graph G.The adjacency matrix of the minimum
dominating set of G is the (nxn) matrix denoted by Ap(G) and it is defined as Ap(G) = (aij) Where

1 ifVi , V]'E D
dij = ylifi=jandv;eD
0 otherwise.
The characteristic polynomial of Ap(G) is denoted by f, (G,A) = det (Ai —Ap(G)). The minimum

dominating eigen values of the graph G are the eigen values of Ap(G). Since Ap(G) is real and symmetric
matrix its eigen values are real numbers and we label them in non-increasing order A1 >2x2> ....... > n.

The minimum dominating energy of G is defined as

n

Eo(G) = D _|4]| and the trace of Ap(G) = Domination number of the graph G.

i=1
Definition 1.2:

Laplacian minimum Dominating energy of a graph G:

Let D(G) be the diagonal matrix denoting the vertex degrees of the adjacent vertices of the graph G .
The Laplacian minimum dominating matrix of G is denoted by Lp(G) and it is defined as Lpo(G)=D(G)-
Ap(G).Let p,po,.....un be the eigen values of Lp(G),arranged in non-increasing order . These eigen values
are called Laplacian minimum dominating eigen values of G.
The Laplacian minimum dominating energy of the graph G is defined as

LEp(G)= Z
i=1
degree of G.

n _2_m‘ where m and n are the order and the size of the graph G and sz denotes the average
n

Laplacian Minimum Dominating Energy of some special classes of graph.
Definition 2.1:
Friendship graph or Dutch Windmill graph :

Friendship graph is a planar undirected graph with order 2n+1 and size 3n. It states that the
finite graphs with the property that every two vertices have exactly one neighbour in common .
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4 2
1
5 3
Theorem 2.1 :
For n > 2, the Laplacian minimum dominating energy of friendship graph kin or n-fan graph is %

approximately.

Proof:

Consider the friendship graph ki,» with vertex V={1,2,3....n} with centre at 1.Then minimum dominating
set is D={1} and hence the domination number y(G) =1.

Consider the adjacency matrix of the minimum dominating matrix of kin is

(i)

Ap(Kin) =

\1 0 0.0cceenn. y (2n+1)X(2n+1)

and the diagonal matrix of Ky is

D(Kl,n) il R e,

QO 0 oo, 2/ (2n+1)X(2n+1)
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The Laplacian minimum dominating matrix of Ky is given by

Lo(Kz,n) = D(Kyn) — Ap(Kzn).

6—1 -1 -1 ... h

111 0
-1-1 1. 0
Lo(Kin) = | s
1 0 O0.... 1 |(2n+1)X(2n+1)

The characteristic equation of Lpo(Kyn) is u(u — 1) *(u = 3)"(u — 2n) =0

Average degree of the Friendshipship graph Kin = 2::1_1
Laplacian minimum dominating energy of
_ 6n

LEo(Kun) = [0~ |+ [1 =55 (= D + [3 -5 ot [2n - 2]
_ | én 2n+1-6n _ 3(2n+1)-6n 2n(2n+1)—6n
~ l2n+1 2n+1 2n+1 2n+1

ol * e - D+ | [n+] |
_ n(8n+1)
T 2n+1
Definition 2.2:
Wheel Graph

Wheel graphs are planar graphs. A wheel graph Wi, is a graph with order n and size 2(n-1) (n>4)
formed by connecting a single vertex to all the vertices of a (n-1) cycle.

Theorem 2.2 :

2_
For n> 2, the Laplacian minimum dominating energy of the Wheel graph  W,n-11iS 2 oSn+2)

approximately.
Proof:

Consider the wheel graph W, with vertex set {v1,v2,vs....vn}. The minimum dominating set is D =
{v1i}and hence the domination number y(G) =1. Consider the adjacency matrix of the minimum
dominating set of W1,n-1 .

JETIR1808775 ‘ ’Journal of Emerging Teihnologies and Innovative Research (JETIR) www.jetir.org 194


http://www.jetir.org/

© 2018 JETIR August 2018, Volume 5, Issue 8

www.jetir.org (ISSN-2349-5162)

1110 ....... 1
Ap(Win1) = 1111 ... 0
1100 ........ 1 (nXn)

0 30.... 0
DWin1)= 1|10 0 3 ....... 0
000 ... y (nXn)

The Laplacian minimum dominating matrix is given by

Lo(W1,n-1) = D(W1n-1,) — A(W1,n-1)

102 -1 -1
Lo(W1,n1) = 11 2. 0
-10-1 0 ...l 2 | (nXn)

n-3 n-3
The characteristic equation of Lo(W1,n1) is u(u—2)2 (u—4) 2 (u—n+2)(u—n+1)=0

Average degree of the wheel graph Win1 =

Laplacian minimum dominating energy of Lo(W1,n-1) is
o) = 52 [ = 2252 (22) 4 o= 2528 (20 + 1 - -8 ¢ [ 220

_ 4(n-1) + (2n—-4)(n-3) n 4(n-3) n n?—6n+4 n

4(n-1)

n 2n 2n n

_2(n?-5n+2)
- .

n
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3. Upper bounds of Laplacian minimum dominating energy of Friendship and
Wheel graph

Theorem:

Let G be a graph with order n and size m and D is the minimum dominating set of G then
LEb(G) </2Mn + 4m(1 — m)

Proof :

Cauchy schwarz inequality is
Q- ab)* < a3 b%)
i=1 i=1 i=1

Putai=1,bi= |ui-27m | then

) <0

n

2m
n

)2

2m
Hy———
n

Hi —

i=1

nAm?  Am
> ﬂl]
i1 N n =

ie., [LEp(G) ]? =n [Zn:yf +

4m?
n2

=n[2M + n—4Tm(2m—|D|)]

4m? 8m? 4m|D|
— +

=n[2M +
n n n

]

=2Mn+4m (|D |-m)

LEp(G) < JZMn +4m(|D| = m)

In both Friendship and Wheel graph, the cardinality of minimum dominating set is one.

ie.,, |[D| =1

Hence LEp(G)<./2Mn + 4m(1 — m).

References:

1. Adiga C,Bayad, A, Gutman,l, Srinivas S. A, The minimum covering energy of a graph Kragujevae 1.Sci
34(2012) 39-56.

2. Adiga C,and Smitha M, On Maximum degree energy of a graph. Int.i.Contemp
Math.Sciences,vol.4,No.8 (2009),385-396.

3. Aleksic T, Lipper bounds for Laplacian energy of graphs . MATCH
Commun.Math.Comput.Chem.60(2008) 435-439.

4. Bapat R. B, .Pati S, Energy of a graph is never an odd integer.Bulletin of Kerala Mathematics association
1(2) :129-132(2004).

JETIR1808775 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 196


http://www.jetir.org/

© 2018 JETIR August 2018, Volume 5, Issue 8 www.jetir.org (ISSN-2349-5162)

5. Bo Zhou,New Upper bounds for Laplacian energy MATCH Commun. Math.Comput.Chem 59,553-560
(2009).

6. Bo Zhou,l.Gutman,T.Aleksic ,A note on Laplacian energy of graphs . MATCH
Commun.Math.Comput.Chem 60 , 441-446 (2008).

7. Bo Zhou , New Upper bounds for Laplacain energy . MATCH Commun .Math .Comput,Chem.62,553-
560(2009).

8. Bo Zhou,l.Gutman , TAleksic, A note on Laplacian energy of graphs . MATCH Commun Math.Comput
.Chem.60,441-446(2008)

9. Bo.Zhou and Ivan Gutman,On Laplacian Energy of graphs (2007) 2 11-220

10. Consonni V,R.Todeschini,New spectral index for molecule description .MATCH Commun
,Math.Comput.Chem.60,3-14(2008).

11. De Abreu N. N. M, C.T.M Vinagre,A.S.Bonijacio.

12. Fath -Tabar G.H,.ashnaji A.R,,Ivan Gutman, Note on Laplacian energy of graphs. Bull .Acad.Serbe
Sci Arts (Cl.Math.Natur)137,1-10(2008).

13. Ivan Gutman ,The energy of agraph Ber.Math —Satist .Sekh.Forschungsz.Graz
103,1-22(1978).
14. Ivan Gutman,B.Zhou,Laplacian energy of a graph .Lin.Algebra Appl.414,29-37(2006).

15. Ivan Gutman, The Energy of a graph ,Old and New results,ed by A.Betten,A.Kohnert,R.Lave
A.Wassermann,Algebric Combinatorics and Applications (Springer,Berlin ,2001)pp.196-211.

16. lvan Gutman , de Abreu N.N.M, Vinagre C.T.M , Bonifacio A.S, Radenkovic S, Relation between
energy and Laplacian energy MATCH , Commun ,Math. Comput ,Chem.59,

343-354(2008).

17. Liu J,Liu B, On relation between energy and Laplacian energy , MATCH Commun . Math, Comput ,
Chem .61,403-406(2009).

18. Rajesh Kanna M.R, Dharmendra B.N, Pradeep Kumar R, Minimum Covering Distance Energy of a
Graph . Applied Mathematics Sciences,Vol-7,N0.111,(2013),5625-5636.[http://
dx.doi,org/10.12988/ams.2013.38477].

19. M.R. Rajesh Kanna M.R , B.N.Dharmendra B.N, Shashi R and Ramyashree R.A, Maximum degree
energy of certain mesh derived networks.International Journal of Computer Applications,78 No0.8 (2013)
38-44.[http://dx:doi.org/10.5120/13513-1289].

20. Rajesh Kanna M.R ,Dharmendra B.N,Sridhara G, The Minimum dominating Energy of a graph.
International Journal of Pure and Applied Mathematics 85 N0.4,707-718(2013)

[http://dx.doi.org/10.12732/ijpam.v85i4.7].

21Rajesh Khanna M.R,Dharmendra B.N,.Sridhara G, Laplacian Minimum Dominating Energy of a graph
[2013] 565-581.

JETIR1808775 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 197


http://www.jetir.org/

