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Abstract:

Razborov/Smolensky (1987) obtained lower bounds on the size of depth-d Boolean circuits
extended with modulo p gates computing the Majority function. This result remains one of the
strongest lower bounds for an explicit Boolean function. In this work, we obtain information
about the structure of polynomial-size Boolean circuits with modulo p gates computing
Majority. For instance, we show that for any d, at least n/((log n)*O(d)) wires must enter the
d-th layer of the circuit, which is essentially optimal. This result follows from the investigation
of a more general framework called interactive compression games (Chattopadhyay and
Santhanam, 2012), which combines computational complexity and communication complexity,
and has applications in cryptography, parameterized complexity and circuit complexity. In this
talk, we will discuss new results in this model, and mention a few open problems.

Joint work with Rahul Santhanam.
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