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Brouwer's Laplacian spectrum conjecture

A variation on the Grone-Merris conjecture is the following.

In [Brouwer & Haemers, Spectra of graphs, Springer, New York, 2012],
Brouwer(2006) proposed the following conjecture which has come to be
known as Brouwer’'s Laplacian spectrum conjecture.

Conjecture 1

For any graph G with n vertices and for any k € {1,2...., n},

sy <e(@)+(“51): (1

Combining with Conjecture 2, we propose the following full Brouwer's
Laplacian spectrum Conjecture.

Conjecture 5

For any connected graph G with n vertices, e(G) edges and for any
ke{1,2,...,n—1},

5.(6) < el 6) + (k ;r 1).

1
with equality if and only if G = Gy ,s (r > 1,5 > 0).

Remark: By using computer computations, we check Conjecture 5 holds
for all graphs with at most 9 vertices; for k = 2, Conjecture 5 holds for
unicyclic graphs and bicyclic graphs.



A new conjecture in terms of Laplacian eigenvalues and degree

sequence

In the following, we propose a new conjecture on Laplacian eigenvalues
relate to degree sequence of a graph.

Conjecture 6

Let G be a graph with degree sequence d; > d» > --- > d, and
G # C4k+1(k (= Z+) Then
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