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Part I: Introduction to Convex Algebraic Geometry

martedi 28 giugno ore 15

Convex Algebraic Geometry is an emerging field of research that originates from a coale-
scence of ideas in Real Algebraic Geometry, Convex Analysis, and Opti-mization. | will in-
troduce its main objects of study, such as spectrahedra and spectrahedral shadows, and
survey key results, from the resolution of Hilbert's 17th problem (which is the starting
point for many of the later developments), to semidefinite programming and recent

breakthroughs by Scheiderer on the Helton--Nie conjecture.

Part Il: Applications of Convex Algebraic Geometry to
Geometric Analysis

mercoledi 29 giugno ore 16:30

Following the overview of ideas from Convex Algebraic Geometry in Part I, | will discuss
how they can be applied to solve certain problems in Geometric Analysis and Riemannian
geometry that rely on pointwise estimates on curvature endo-morphisms. Namely, new
bounds on topological invariants of manifolds with pinched sectional curvature will be gi-
ven, as well as other quantitative results on the interplay of curvature and topology. This

is based on joint works with M. Kummer and R. Mendes, and also with M. Goodman.
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