MINI-COURSE

Affine Algebraic Geometry:
An algebraic approach via locally nilpotent derivations
Lecturer: Daniel Daigle (University of Ottawa, Canada)

If you think the following questions are interesting, this is a course for you!

Zariski Cancellation Problem.
o If RIX|=Kk[Xy,...,X,], does it follow that R = k[X},..., X,_1]?
e Equivalently, if X x A! = A" does it follow that X = An~1?

Hilbert’s 14th Problem. Let D : k[X;,..., X,] = k[Xj,...,X,] be a k-derivation. When
is ker D finitely generated over k?

Characterization Problem.

e How can we decide if a k-algebra is isomorphic to a polynomial ring over k?
e Equivalently, how can we decide if an affine k-variety is isomorphic to A7

Automorphism Groups.

e Describe Aut(k[Xy, ..., X,]).
e Equivalently, describe Aut(A").

Practical Information

Prerequisites: a basic course in commutative algebra OR. in algebraic geometry.
Location: 2BC30 - Torre Archimede
Dates and Times:

e Tuesday, October 21, 11am
e Thursday, October 23, 11am
e Tuesday, October 28, 11am
e Thursday, October 30, 11am
e Friday, October 31, 11am

Topics to be covered:

e Introduction to Affine Algebraic Geometry.

e Derivations and locally nilpotent derivations (LNDs) on commutative rings.
e Characterizing polynomial rings.

e Proof of Zariski’s Cancellation Problem in dimensions 1 and 2.

e Proof of Rentschler’s Theorem.

e The relationship between LNDs, automorphisms and G,-actions.

e Open problems in Affine Algebraic Geometry.

Questions? Write to michael.chitayat@unipd.it
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