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scent or a primal-dual
method. A more general approach instead encodes the plant together
with the desired optimality conditions into a generalized plant model,
and then synthesizes a controller for it directly using 1QC-based robust
control tools. This synthesis-based view recovers classical projection-
based and primal-dual algorithms as special cases, while opening the
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door to genuinely new dynamic controllers with internal dynamics.

A key observation is that this framework applies also if the plant is a static
map, in which case the synthesis procedure yields new continuous-time | Properties:
algorithms for composite convex optimization. In this sense, novel
accelerated first-order algorithms can be designed. Type: MA

The first goal of this thesis is to explore, design, and analyze such novel | 30% literature
continuous-time algorithms arising from this synthesis approach, | 40% theory
characterizing their properties and interpreting their dynamics. Building
on this, the second goal is to systematically investigate how different
discretization schemes translate these continuous-time algorithms into
concrete iterative optimization methods, with the aim of uncovering new
accelerated first-order algorithms for constrained optimization.

30% programming

Prerequisites:
e Proficiency in Linear Systems & Control Theory Beginning:
e Robust Control desirable
e Convex Optimization helpful September

Further information: http://www.ist.uni-stuttgart.de/teaching/bama
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