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Introduction to and analysis of the main mathematical models used to
describe large networks and dynamical processes that evolve on networks.
Motivation and applications drawn from social, economic, natural, and in-
frastructure networks, as well as networked decision systems such as sensor
networks.

(1) Basic graph theory: adjacency and Laplacian matrices, their spectrum
and its relationships with geometric properties of the graph, conduc-
tance, network flows and min-cut theorems [2, 6]

(2) Random walks on graphs: hitting times, mixing times, reversible Markov
chains. [1]

(3) Random graphs: Branching processes. Static models of random graphs
(Erdös-Rényi, networks with prescribed degree distributions, power-law
degree distributions, small world networks, geometric random graphs).
Preferential attachment and other graph evolution models. [3]

(4) Dynamics in networks: interacting particle systems, distributed averag-
ing. Epidemic propagation, opinion dynamics, games in networks, bar-
gaining, evolutionary dynamics, Bayesian learning. Mean field, branch-
ing process, and cavity approximations. [7, 8, 5, 4]
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