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The maximum flow problem and its dual, the minimum s-t cut problem, are two of the
most fundamental and extensively studied problems in Operations Research and
Optimization. They have many direct applications and are also often used as subroutines
in other algorithms.

In this talk, I'll describe a new technique for approximating the maximum flow in
capacitated, undirected graphs. I'll then show how to use this technique to develop the
asymptotically fastest known algorithm for solving this problem. The algorithm will
work by treating the graph as a network of resistors and solving a sequence of electrical
flow problems with varying resistances on the edges.

After describing the algorithm, I'll briefly survey how I think it fits into the broader
landscape of spectral graph theory. In particular, 1 will discuss why | believe that there is
a new emerging frontier of algorithmic spectral graph theory that will rely on a broader
set of analogies and connections with concepts from geometry.

I will explain why | feel that this algorithm and the related questions it motivates serve
both as a proof of concept for this agenda and as strong evidence that this theory is still
insufficiently understood.

Based on joint work with Paul Christiano, Aleksander Madry, Daniel Spielman, and
Shanghua Teng.



