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Abstract 

In several settings, including sensor networks and social networks, individual nodes have initial opinions (or 
measurements) and a consensus must be reached via local dynamics. Boyd, Ghosh, Prabhakar, and Shah (2006) 
obtained sharp spectral bounds for edge-averaging. The number of averaging steps to approach consensus could 
be as large as cn^4 for certain n-node graphs. In joint work with Elboim and Peretz, we obtain similar bounds for 
node-averaging, and show both processes are much faster (polylogarithmic) when the initial opinions are i.i.d. 
Recently, with Amir and Nazarov, we showed that Lipschitz learning (where only the highest and lowest adjacent 
opinions are averaged) achieves an upper bound of order n^3 averaging steps on all n-node graphs for all initial 
data. The corresponding lower bound requires an inequality that first appeared in the study of the maximum 
overhang problem: How far can n unit blocks extend out from their base? (Answer: cube root of n) 
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