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Recall that, given a graph G, the matrix Q = D + A is called the signless
Laplacian, where A is the adjacency matrix and D is the diagonal matrix of
vertex degrees. The matrix L = D − A is known as the Laplacian of G.

Graphs with the same spectrum of an associated matrix M are called
cospectral graphs with respect to M , or M–cospectral graphs. A graph H
cospectral with a graph G, but not isomorphic to G, is called a cospectral
mate of G. Let G be a finite set of graphs, and let G ′ be the set of graphs in
G which have a cospectral mate in G with respect to M . The ratio |G ′|/|G|
is called the spectral uncertainty of (graphs from) G with respect to M .

The papers [15], [16] provide spectral uncertainties rn with respect to the
adjacency matrix A, sn with respect to the Laplacian L and qn with respect
to the signless Laplacian Q of sets of all graphs on n vertices for n ≤ 11: the
numbers qn are smaller than the numbers rn and sn for n ≥ 7. This was a
strong basis for believing that studying graphs by Q–spectra is more efficient
than studying them by other spectra.

This idea was accepted in [19] where it was also noted that almost no
results in the literature on the spectra of signless Laplacian existed at that
time. Moreover, connection with spectra of line graphs and the existence
of a well developed theory of graphs with least eigenvalue −2 were used as
additional arguments for studying eigenvalues of the signless Laplacian.

Next step was the paper [22] where known results were surveyed together
with presentation of some new results. This paper was cited in almost all
subsequent papers on the subject.

An important role in attracting many researchers played the paper [23]
where thirty computer generated conjectures have been published.

Once the number of papers on the subject started to grow substantially,
my colleague S. Simić and I decided to classify old and new knowledge and
to sketch a theory on the signless Laplacian eigenvalues. We published the
papers [41], [67], [68] with the common title ”Towards a spectral theory of
graphs based on the signless Laplacian”.

Papers on signless Laplacian eigenvalues are continuously being pub-
lished. By the end of 2010 their number has reached one hundred as the
following bibliography shows.
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Q-eigenvalues of graphs, Discrete Math., 310(2010), 2858-2866.

[90] Wang J.-F., Belardo F., Huang Q., Li Marzi E.M., Spectral charac-
terizations of dumbbell graphs, Electronic J. Combinatorics, 17(2010)
#R42.

9



[91] Wang J.-F., Huang Q., An X.H., Belardo F., Some results on the sign-
less Laplacians of graphs, Appl. Math. Letters, 23(2010), No. 9, 1045-
1049.

[92] Wang J.-F., Huang Q., Belardo F., Li Marzi E.M., On the spectral
characterizations of ∞-graphs, Discrete Math., 310(2010), No. 13/14,
1845-1855.

[93] Ye M.-L., Fan Y.-Z., Wang H.-F., Maximizing signless Laplacian or
adjacency spectral radius of graphs subject to fixed connectivity, Linear
Algebra Appl., 433(2010), 1180-1186.

[94] Zhou B., Signless Laplacian spectral radius and Hamiltonicity, Linear
Algebra Appl., 432(2010), 566-570.

[95] Zhu B.-X., On the signless Laplacian spectral radius of graphs with cut
vertices, Linear Algebra Appl., 433(2010), 928-933.

In process of publication

[96] Chang T.-C., Tam B.-S., Wu S.-H., Theorems on partitioned matri-
ces revisited and their applications to study of graph spectra, Linear
Algebra Appl., to appear.

[97] Feng L.-H., Yu G.-H., The signless Laplacian spectral radius of graphs
with given diameter, Utilitas Math., 83(2010), to appear.

[98] Gong S.-C., Fan Y.-Z., Yin Z.-X., The unicyclic graphs with extremal
signless Laplacian spectral spread, Appl. Math. J. Chin. Univ., to ap-
pear.

[99] Liu M.H., Liu L.B., On the signless Laplacian spectral radii of bicyclic
and tricyclic graphs, Ars Combinatoria, to appear.

[100] Yu G., Wu Y., Shu J., Sharp bounds on the signless Laplacian spectral
radius of graphs, Linear Algebra Appl., to appear.

10


