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Seshadri constant is an invariant which measures the positivity of ample line bundles on projective varieties. On the other hand, successive
minima is a sequence of invariants which measure the size of convex bodies. In toric case, there are inequalities between Seshadri constant
and the first or last successive minima. In this talk, we introduce a sequence of invariants of line bundles on (not necessarily toric)
projective varieties. These invariants might be considered as an analog of successive minima, and we show an analog of Minkowski’s
second theorem for these invariants.
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Optimal constants in Poincare inequalities with traces, Faber-Krahn and Saint-Venant inequalities for the Robin-Laplacian, all of them
involve a control of some $L~g$-norm of a function $u ¥in WA{1,p} (¥Omega)$ in terms of the $L~p$-norm of the gradient and some
$L~s$-norm of the trace of $u$ on $¥partial ¥Omega$. The optimal constant is not only sharp, but it is also independent on the geometry
of the domain $¥Omega$. Quite often, these kind of optimal inequalites can be set in terms of shape optimization problems for
eigenvalues. In this talk, I will start with a survey of recent results involving spectral isoperimetric inequalities for the eigevalues of the
Laplace operator. Then, I will focus on some new results involving the Robin- Laplacian and finally I will show how to prove the quantitative
Faber- Krahn inequality by free discontinuity methods.
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Cichon's diagram is formed by cardinal characteristics of combinatorial properties related to Lebesgue measure, category and compactness
of subsets of the irrationals. In the 1980's decades it was proved that the diagram is complete (in the sense that no other inequality can be
proved), but just very recently the search of models where many cardinals of the diagram can be pairwise different has been very active.
Jointly with Goldstern, Kellner and Shelah, we proved that all the cardinals in the diagram can be pairwise different (exlcuding, of course,
obvious equalities). In this seminar I will outline the proof of this result. No deep understanding of forcing is required, instead the talked is
supported on basic knowledge about models of set theory and elementary embeddings.
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