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Short description: 

 
Classical spectral clustering considers the spectra of the Laplacian or modularity matrices 
assigned to the graph and uses the eigenvectors corresponding to the structural 
eigenvalues to find assortative clusters of the nodes.  These spectra are mainly capable to 
find clusters of dense graphs. Recent results show that for sparse gaphs the spectrum of 
the so-called non-backtracking (Hashimoto) matrix is more capable for clustering 
purposes. The main objective of the proposed research is to study the spectral properties 
of this matrix and find bond percolation thresholds when the clusters can be distinguished 
by belief propagation. Non-backtracking Laplacian matrices generate non-backtracking 
random walks, which are not Markovian on the original graph, but they are Markovian on 
the  non-backtracking graph. Applications to large and sparse social or quantum chemistry 
networks  are also considered. 
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