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LOCALLY SUPPORTED EIGENVECTORS OF MATRICES ASSOCIATED WIT H
CONNECTED AND UNWEIGHTED POWER-LAW GRAPHS �

VAN EMDEN HENSONy AND GEOFFREY SANDERSy
Abstract. We identify a class of graph substructures that yields locally supported eigenvectors of matrices

associated with unweighted and undirected graphs, such as the various types of graph Laplacians and adjacency
matrices. We discuss how the detection of these substructures gives rise to an efficient calculation of the locally sup-
ported eigenvectors and how to exploit the sparsity of such eigenvectors to coarsen the graph into a (possibly) much
smaller graph for calculations involving multiple eigenvectors. This preprocessing step introduces no spectral error
and, for some graphs, may amount to considerable computational savings when computing any desired eigenpair.
As an example, we discuss how these vectors are useful for estimating the commute time between any two vertices
and bounding the error associated with approximations for some pairs of vertices.
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