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Abstract

Let G be a simple connected graph of order n,v; its vertex. Let 811‘, 85‘, . S,LL be the

eigenvalues of the distance Laplacian matrix DL of G. The distance Laplacian energy of G is

LEp(G) = Z?:1| SiL —%Z?Zl D; |, where D; is the sum of the distance between v; and

other vertices of G was already studied. Here we defined the monophonic distance Laplacian

energy as LEp(G) = Zn
l

:1| piL —%Z?ﬂ MTg(vj)|, where MTg(v;) is the j* row sum of

monophonic distance matrix M(G), and uf‘ Sué‘,...,ﬁu% be the eigenvalues of the

monophonic distance Laplacian matrix M L (G).
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1. Introduction

I. Gutman established the concept of graph energy in 1978 [7]. Consider
the graph G, which has n vertices and m edges. Let A =(q;;) be the

adjacency matrix of the graph. The energy E(G) of G is defined as
E@G) = Z?=1| A; | [2, 7]. In the year 2008, I. Gutman and others established

the concept of graph distance energy [4]. Jieshan Vang, Lihuayou and I.
Gutman introduced the distance Laplacian energy of a graph in the year 2013
[10]. The monophonic number of a graph was introduced by A. P.
Santhakumaran and others in 2014 [12]. We offer the monophonic distance

Laplacian energy of a graph as a new idea based on these.
2. Definitions and Examples

Definition 2.1. The monophonic distance matrix G is defined as

{dm(vi, l)]) if i # ]

M = M(G) = (dmij Jnscn> Where djj = otherwise

Here d,,(v;, v;) is the monophonic distance of v; to v;.

Definition 2.2. The monophonic transmission M7 (v) of a vertex v as
ZueV(G) dp(u, v) and monophonic transmission matrix MT(G) is the
diagonal matrix diag [(MTg(v,), MTg(vs), ..., MTG(v,)] The connected

graph G and its monophonic distance Laplacian matrix defined as M L (G)

= MT(G) — M(G). The eigenvalues of monophonic distance Laplacian matrix

MY(G) are denoted by pf <pk, ... <ul and Specy”(G). Since the

monophonic distance Laplacian matrix is symmetric and its eigenvalues are
real, it can be ordered as. The monophonic distance Laplacian energy of a

graph is defined as LEy(G) = Y7 | uF - % > MTG(;) |

Example 2.3. The monophonic distance Laplacian energy of
LE;(G) = 48.
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Figure 1.

3. Main Results

Theorem 3.1. The monophonic distance Laplacian energy of K, is
LEy(K,)=2(n-1),n>2.
Proof. The monophonic distance matrix of K, is M(K,)=[J, — I1,],

where oJ,, is the matrix with all entries 1’s of order n and I,, is the identity

matrix of order n.

The monophonic transmission matrix of K,, is MT(K,,) = [(n — 1), ]

The  monophonic distance Laplacian matrix of K, is

ML(Kn) = [nIn - Jn]

n
The M” —spectrum of K, is Spec,, L (K,) = { }
1 n-1

The monophonic distance Laplacian energy of K,, is

n L 1 n
LEy(Ky) =D Iwf =D, MTGw;)]

N L n(n-1)
DN IGEE

=2(n-1).

Theorem 3.2. The monophonic distance Laplacian energy of

Kn, n» LEM(Kn,n) = 8(”‘ - 1)-
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Proof. The monophonic distance matrix of K, , is

2(Jn - In) Jn
)

M(Kn,n) = l:
J, 2J, -

The monophonic transmission matrix of K, ,, is

MI(E, ) - [(3;1 —9), 0 }

0 (8n —2)I,
The monophonic distance Laplacian matrix of K, ,, is

snl, —-2J, —J,
ML(Kn,n) :|: 9
n

-dJy 3nl,, —
The M~ —spectrum of K, , is

0 2n 3n
SpecML(Kn,n)z .

1 2n-2

The monophonic distance Laplacian energy of K, ,, is

LEy(Ky )= [ uk - @n-2)|
=8n-1)
Theorem 3.3. The monophonic distance Laplacian energy of Hp , is
LEy(H, ,)=16(n -1).
Proof. The M" —spectrum of H,, , is

I 0 2n+4 5n bn +4
SpecM (Hn,n):
1 n-1 n-1

The monophonic distance Laplacian energy of H,, , is
2n L
LEM(Hn,n) = Zile W = (5n’ - 2) |
=16(n —1).
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Theorem 3.4. The monophonic distance Laplacian energy of K, o 1is
LEp(K,y2) = 4n.

Proof. Monophonic distance matrix of

o 1 .. 1 2

1 0 ... 2 1
M(K o) =

1 2 ... 0 1

2 1 .. 1 o0

The M” — spectrum of K, .o is

0 2n 2n + 2
SpeCML (Kn><2) =
1 n-1 n

The monophonic distance Laplacian energy of K, 5 is

2n L 1 2n
LEy(Knxe)= D, luf =5 > 7 MTG0;))|
2n L
- Zi:ll b= 2n |
=4n
Theorem 3.5.
2
i, forn=1,2
LEy(S,) = "%1
6n” —4n -2
—— = forn>3
n+1l

Proof. The monophonic distance Laplacian matrix of S,, is
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2n -1
-1
ML(Sn) =

-2
2n -1
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-2 -1
-2 -1
2n-1 -1
-1 n |

The monophonic distance Laplacian energy of S,, is

Case () for n =1, 2

n+l 1 n+l
LEM(S’L):Zizllui _n+1Zj:1MTG(Uj)|
n+l L 2n2
_Zi=llul o+l |
_ 4n?
n+1

Case (i) for n > 3

n+l L 2n2
LEy(S,) =) . |nf -~ |

_ 6n2 — 4n — 2
n+1

Theorem 3.6. The monophonic distance Laplacian energy of friendship

24n% —16n - 2

graph F, is o 11

Proof. The M” —spectrum of F, is

2n+1 4n-1

4n +1
1 n

0
Spec F))=
The monophonic distance Laplacian energy of F,, is

2n+l 1 2n+1
LEy(F,) =Y " Inf -5 o

MTg(vj)|
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8n% —2n 8n2 —2n 8n2 —2n
|02 —2 T 1oy 2 — 20 4p -1 -2 — &
‘0 on +1 T|ent on +1 T an 2n +1

+(n-1) 4n+1_m

2n +1

24n% —16n -2

LE(F )=22t —on=2

m(Fy) o2n +1

Theorem 3.7. LEy (P, v K,,) = LEy;(P)) + LEy;(K,,) + 2. For n > 2.

0 2
Proof. The monophonic distance Laplacian spectrum of is { }

1 1
.. . . 10 n
The monophonic distance Laplacian spectrum of K, is 1 1 we
n p—
have P, v K, graph with n+2 vertices. Therefore
_N? L mo Lk
LEy (P, v K,) = Zi=1| pio =1+ Zi=1| p-(n-1)]+2 Therefore

LEy (P, v K,)) = LE(P,)) + LEy(K,,) + 2.
Conclusion

In this paper we obtained monophonic distance Laplacian energy of some
standard graphs. We have planned to extend the results for various kinds of
graph operations.
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