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ARTICLE INFO ABSTRACT 
 Let R be a commutative ring with identity and Nil(R) be the ideal of all nilpotent elements 

of R. Let I(R) = {I: I is a non-trivial ideal of R and there exists a non-trivial ideal J such 

that IJ⊆Nil(R).} The nil-graph of ideals of R is defined as the graph AGN (R) whose vertex 

set is the set I(R) and two distinct vertices I and J are adjacent if and only if IJ⊆Nil(R). In 

this paper, we determine distance signless Laplacian and distance Laplacian spectrum of 
AGN (R) when R is reduced. 
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1 Introduction 
G is a graph with vertex set V (G) and edge set E(G). The adjacency matrix A(G) = (aij) of G is a square matrix 
of order n, whose (i,j)-entry is 1, if vi and vj are adjacent and is 0, otherwise. Let Deg(G) = diag(d1, d2, · · · , dn) 
be the diagonal matrix, where di = dG(vi) are the degrees of the vertices of G. The matrix L(G) = Deg(G) − 
A(G) and Q(G) = Deg(G) + A(G) are called the Laplacian and the signless Laplacian matrices and their 
eigenvalues with multiplicities are known as the Laplacian spectrum and the signless Laplacian spectrum of 
the graph G. 
In a graph G , the distance between any two vertices u, v ∈ V (G), denoted by d(u, v), is defined as the length 
of a shortest path between u and v. The diameter of G is the maximum distance between any two vertices of 
G. The distance matrix of G, denoted by D(G), is defined as D(G) = [d(u, v)], where u, v ∈ V (G). The 
transmission degree TrG(v) 

 

 

https://kuey.net/
mailto:158@yahoo.co.in,
mailto:akila.maths474@gmail.com2


3939 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 

 



3940 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 



3941 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 
 

 
 



3942 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 
 

 



3943 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 



3944 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 



3945 K. Selvakumar, N. Petchiammal / Kuey, 30(6), 6355 

 

 
References 
 
[1] M. Aouchiche, P. Hansen, Two Laplacians for the distance matrix of a graph, Linear Algebra Appl. 439 (1) 

(2013) 21–33. 
[2] M. Behboodi and Z. Rakeei, The annihilating-ideal graph of commutative rings I, J. Algebra Appl. 10 (4) 

(2011) 727–739. 
[3] M. Behboodi and Z. Rakeei, The annihilating-ideal graph of commutative rings II, J. Algebra Appl. 10 (4) 

(2011) 741–753. 
[4] D. M. Cardoso, M. A. De Freitas, E.N. Martins, et al. Spectra of graphs obtained by a generalization of the 

join of graph operations, Discrete Math. 313 (2013) 733–741. 
[5] S. Pirzada, Bilal A. Rather, M. Aijaz and T.A. Chisti, On distance signless Laplacian spectrum of graphs 

and spectrum of zero divisor graphs of Zn, Linear and Multilinear Algebra 70 (17) (2022) 3354–3369. 
[6] S. Pirzada, B. A. Rather, T. A. Chisthi, On distance Laplacian spectrum of zero divisor graphs of the ring 

Zn, Carpathian Math. Publ. 13 (1) (2021) 48–57. 
[7] F. Shaveisi, R. Nikandish, The nil-graph of ideals of a commutative ring, Bull. Malays. Math. Sci. Soc. 39 

(1) 2016 3–11. 
[8] K. Selvakumar, N. Petchiammal, Topological indices of nil-graph of ideals of commutative Artinian rings 

(communicated). 
[9] M. Young, Adjacency matrices of zero divisor graphs of integer modulo n. Involve 8 (5) (2015) 753–761. 


	1 Introduction
	References



