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Abstract 

 
Normalized Laplacian spectrum of a graph is the collection of all normalized Laplacian 
eigenvalues of the matrix associated with the graph. Let G be a simple (p,q) graph with 

vertex set 𝑉(𝐺) = {𝑣1, 𝑣2, . . . , 𝑣𝑝}.  The normalized Laplacian matrix ℒ(𝐺) = (ℒ𝑖𝑗) of G is 

defined as  

ℒ𝑖𝑗 = {

1, 𝑖𝑓 𝑖 = 𝑗 𝑎𝑛𝑑 𝑑𝑒𝑔(𝑣𝑖) ≠ 0

−
1

√𝑑𝑒𝑔(𝑣𝑖)𝑑𝑒𝑔( 𝑣𝑗)
, 𝑖𝑓 𝑖 ≠ 𝑗 𝑎𝑛𝑑 𝑣𝑖  𝑖𝑠 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑡𝑜 𝑣𝑗

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.

 

 
For a graph without isolated vertices, the normalized Laplacian matrix of G can be written as  

ℒ(𝐺) = 𝐼𝑝 −  𝐷−1/2(𝐺)𝐴(𝐺)𝐷−1/2(𝐺) 

where 𝐷−1/2(𝐺) is the diagonal matrix with diagonal entries
1

√𝑑𝑒𝑔(𝑣𝑖)
 and A(G) is the 

adjacency matrix of G. The central graph C(G) of G is obtained by subdividing each edge of G 
exactly once and joining all the nonadjacent vertices in G. In this talk, we shall discuss 
normalized Laplacian spectra of central vertex join and central edge join of two regular 
graphs. Also, we obtain some non-regular ℒ − cospectral graphs. 
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