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JOB ADVERTISEMENT

C/C++ Implementation of
the nonlinear sum-of-squares
optimization suite CazoS

The Institute for Flight Mechanics and Control seeks to hire a student research assistant
(40h/month) atthe earliest possible starting date to assist with the development of a nonlinear
sum-of-squares optimization suite.

Description

Sum-of-squares (SOS) programming is a powerful tool in systems and control theory.

SOS programs allow to compute, for example, the region-of-attraction, reachable sets, and barrier
functions for nonlinear dynamical systems. These problems result in nonconvex (nonlinear) SOS
problem which takes the form
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where 2[x] denotes the cone of sum-of-squares polynomials with indeterminates x. While affine
SOS problems can be reduced to semidefinite problems and efficiently solved by state-of-the-art
conicsolvers, nonlinear problems still pose a significant challenge.

We are developing the nonlinear sum-of-squares optimization suite CaZzoS inspired by and built
upon the symbolic framework of CasADi to improve nonlinear SOS algorithms. In a next step, an
implementation of existing and new features in C++ is envisage to further improve computational
and memory efficiency, to reduce functional overhead (MATLAB—C/C++ interface), and to directly
interface state-of-the art conic solvers.

Your Responsibilities
Object-oriented implementation of the current toolbox in C++, in particular:
= Realization of C/C++ interfaces to conic solver (Mosek, SuperSCS, Clarabel)

= Development of polynomial operations based on the existing MATLAB implementation

Requirements

= Strong, object-oriented programming skills (C/C++, MATLAB)
= Solid understanding of conic optimization problems

= Knowledge and experience in SOS programming is a plus
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