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Abstract:

Perturbing a deterministic n-dimensional matrix with small Gaussian noise is a
cornerstone of smoothed analysis of algorithms. The idea of adding the noise to a given
deterministic matrix was introduced by Spielman and Teng in 2004. This noise reduces
the condition number of the input matrix to O(n), and with it the complexity of many
matrix algorithms. Moreover, it is oblivious to the input as it does not require any prior
knowledge of the matrix besides a crude bound on its norm.

However, when deployed algorithmically, this method is expensive due to the cost of
generating and storing n™2 Gaussian random variables. We will describe a random
matrix construction which requires generating O(n) independent random variables and
reduces the condition number of any deterministic matrix to O(n), thus matching
Gaussian perturbations. Using so few independent variables requires generating a
random matrix with dependent entries thus making the condition number analysis more
Involved.

Joint work with Shabarish Cenakkod, Michal Derezinski, and Xiaoyu Dong.
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