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Abstract:

This talk shall give an overview of several intractability results in computational learning,
geometric optimization and graph partitioning. We first define the Probably Approximately
Correct model of learning and describe our results on the hardness of learning noisy parities, two
term DNFs, noisy ANDs and for the related problem of minimizing DNF expressions. In the
geometric setting we obtain optimal hardness of learning intersections of two halfspaces. We
illustrate how similar techniques have, in more recent work, yielded optimal results for problems
in quadratic maximization and subspace approximation without assuming Khot's Unique Games
Conjecture (UGC).

The latter half of the talk shall focus on limitations of semi-definite programming (SDP)
relaxations for graph partitioning problems. This study is motivated by its connections to UGC
and the theory of metric embeddings. We describe integrality gap constructions for strong SDP
relaxations of Maximum Cut and Sparsest Cut in addition to the gap obtained in earlier work for
Uniform Sparsest Cut. These integrality gaps can also be viewed as lower bounds on the
distortion for embeddings in certain classes of metric spaces.
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