Project of Graduate Course (A. Yger)

Trace, residue currents and multidimensional residues, duality and division

The aim of the course is to present from their origin (starting with the classical results by Macau-
lay, C. Jacobi, M. Neether, D. Hilbert, G. Hermann, ..., which have been revisited all along the last
century), up to the most recents developments (which are inspired by geometric considerations),
the tools from analytic geometry which play a major operational part in effective transcendental
geometry (multidimensional residue theory, from the cohomogical Poincaré point of view as well
as from the “currential” De Rham-Leray point of view, duality theory, Hilbert-Samuel polynomials
with attached notions of multiplicities). The course will focuse on remaining open questions as well
as on those where the algebraic “translation” of analytic methods involved is not yet well unders-
tood. Such course needs as perequisite a solid basic background in algebraic geometry (master 1
level) as well as some knowledge in complex analysis and differential geometry ; reference [HY],
completed with a basic master course in algebraic geometry, could for example provide such a
preliminary background.

Program :

- Integration over analytic sets; Lelong-Poincaré formula

- Positive closed currents and proper intersection theory

- Vogel-Stiickrad and Cygan-Tworzewski algorithms in improper intersection theory

- Residue currents, multidimensional residue calculus, multidimensional residues and amoebas

- Division and Ehrenpreis-Palamodov noetherian operators : from classic approaches up to M.
Andersson’s recent results

- Duality, effective division formulaes in algebraic geometry

- The notions of integral closure, tight closure ; Briangon-Skoda or Lipman-Teissier type theorems
(with consequences in effective algebraic geometry))

- The concept of infinity in projective or toric geometry.
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