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Problem 1. Find the eigenvalues and eigenvectors of the adjacencyxeatresponding td<,, forn > 1.
(3 Points)

Problem 2. An n x n matrix P is called stochastic if all its entries are non-negative famdeach rows,
>_; Pij = 1. Itis called "doubly stochastic” if, in additior}y_; P;; = 1.

Show that for any stochastic matt, there exists an-dimensional vectorr with non-negative entries
so that_sum;m; = 1 and7P = .

(3 Paints)

Problem 3. Let G be a connected graph and let € E(G). For any simple random walk afd, show that
huy + hyy = 2m if and only if uv is a bridge.(3 Points)

Problem 4. Show that the resistance of the complete graphs ©(1/n) and hence conclude thét( K,,) €
O(nlogn). (3 Paints)



