Title: Two Complexity Results from Convex Optimization:
Matrix Definiteness Certified and
Valiant's Determinants Symmetricized

Speaker:
Professor Erich Kaltofen

North Carolina State University

Date: Monday, 19 December 2011
Time: 11:00 am
Venue: Room 603, Chow Yei Ching Building

Abstract:
Convex optimization and the related sum-of-squares approach has yielded several
theoretical problems in computational linear algebra that are quite meaningful on

their own. We will discuss two:

First, we will provide certificates for the positive semidefiniteness of an n by n
integer matrix that can be verified by a Monte Carlo randomized algorithm in
n*2+0(1)} lognorm(A)M1+0(1)} bit time. Such certificates constitute efficient
sum-of-squares proofs for polynomial inequalities. This is joint work with Michael
Nehring and B. David Saunders [ISSAC 2011].

Second, we will discuss Valiant's 1979 result on the universality of the determinant
for algebraic formulas. Linear matrix inequalities (LMIs) from semidefinite
programming restrict Valiant's theorem to symmetric matrix pencils. We will
explain how Valiant's approach leads to symmetric determinantal representations
with dimension O(s) of even weakly skew circuit of size s over any field of
characteristic <> 2. This is joint work with Bruno Grenet, Pascal Koiran and Natacha
Portier [STACS 2011]. Amazingly, such representations are impossible for the
formula x*y+z over any field of characteristic 2.
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