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Context Finding positivity certificates for a multivariate polynomial is a central problem in optimiza-
tion. The method providing more accurate certificates consists of finding a sum of squares decomposi-
tion of this polynomial, which boils down to solving a convex optimization problem (called a semidef-
inite program). Even though such certificates can be computed in polynomial time (up to an additive
error), this framework only provides sufficient conditions: a bivariate nonnegative polynomial is not
necessarily a polynomial sum of squares.

Iliman et al. [2] recently introduced a new type of positivity certificates, relying on Archimedean
amœbas. The latter mathematical objects have been studied for fifteen years and are the images of poly-
nomial system solutions under the log-module map. Amœbas have various combinatorial properties
related to polytopes. The framework proposed in [2] combines these properties with convex optimiza-
tion methods to compute certificates in a more efficient way. However, this approach only applies to a
restricted class of polynomials, whose supports are simplex Newton polytopes.

Objectives We believe that this approach could be extended to more general polynomial optimization
problems, leading to the following two-fold research investigation:

1. identifying polynomial systems for which the framework from [2] can be applied
2. implementing a tool to perform numerical experiments relying on geometric programming (e.g.

with the cvx [1] Matlab toolbox)

Required Skills
• Convex optimisation, geometric and semidefinite programming
• Linear algebra basics
• Programming with OCaml/C/C++/Matlab according to preference of the candidate
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