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Spectral properties of structured graphs: theory and
numerical applications

The study of spectral properties of structured graphs constitutes a recent and fast growing research field, use-
ful in various branches of applied mathematics.
Spectral properties of the graph-Laplacian turn out to be useful in the discretization and in the computation
of solutions of partial differential equations (PDEs), in the study of spectral gaps, clustering, etc. ([1],[2],[3]).
In particular, we will focus on the study of sequences of graphs with a uniform local structure (Toeplitz graphs
and their generalizations) and the spectral properties of such graphs and of the associated graph-Laplacians.
Such graphs often appear when modeling real-world problems, particularly when dealing with the discretiza-
tion of PDEs. The knowledge of the spectral properties of these graphs and of their associated graph-Laplacian
can give valuable insights for various numerical applications, ranging from the study of spectral gaps and clus-
tering to the construction of optimal preconditioners ([1],[2],[3],[4]). Our main theoretical result is giving the
spectral distribution for the sequence of graph-Laplacians associated with a sequence of d-level diamond
Toeplitz graphs ([1],[3]). After this, we will show some numerical applications related to the solutions of lin-
ear systems involving graph-Laplacians of structured graphs which confirm the usefulness of the developed
theory ([1],[2]).
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