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Given how eflicient an adjacency list representation can be for the algorithms we’ve seen so
far, it may not be obvious how the matrix representation of a graph is useful. But it turns
out that the matrix representation can let us do a lot of interesting things. In assignment
2 we're looking at using the matrix representation of a graph to determine whether it has a
universal source, but we’ll look at another aspect of this representation here.

Once we write a graph as a matrix we can start using linear algebra on it — it turns out that
many interesting properties of a graph are encoded in its eigenvalues and eigenvectors, for
example. We won't go into that here, but we’ll look at what happens when we start doing
multiplication on this matrix.

e/x ‘ Suppose that A is the adjacency matrix of an undirected graph. Show that the i entry
on the diagonal of A? is twice the number of triangles (length-three cycles) in G that pass
through vertex v;.
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