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Place & Time, Exercises

Tuesday, 10.30 — 12.00 in U2-135
Thursday, 10.30 — 12.00 in V4-116

Every 2nd week there will be one exercise/tutorial session instead of a lecture.
Exercise sheets will be handed out every two weeks.

Synopsis

The main subject of this course are group actions on algebraic varieties and
their invariants. The first part of the course will be devoted to the case of
finite groups. In this setting, we will introduce the concept of invariants and
the related geometric concept of quotients. We will use this setting in order to
introduce the basic machinery from commutative algebra and affine algebraic
geometry. No prior knowledge of these subjects is required, though some fa-
miliarity will certainly be helpful. In particular, we will cover the following
results:

e The Hilbert-Noether Theorem.

e The Noether bound.

e The Mollien Formula.

e The Theorem of Shephard-Todd.

The topics for the later parts of the course are not yet fixed, but we plan to
cover actions of reductive groups, in particular, the finite generatedness of the
ring of invariants and (perhaps) the counterexample of Nagata for the case of
non-reductive groups.

In both parts we will try to include as much as possible of the invariant
theory of “classical” groups, such as the symmetric groups or GL,,. Depending
on time and interests of the audience, further topics can be discussed, such as:

e Computational and constructive aspects of invariant theory, in particular
Grobner basis methods.

e The concept of stability and good quotients of reductive group actions.
e Group schemes.
e Categorical properties of quotients.

Further proposals for topics to be covered in this course are welcome!
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