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1. Invariant theory of finite groups: 

Basic notions of invariant theory. Theorem of Emmy Noether for the finite generation of the algebra of 

invariants. The Molien formula for the Hilbert (or Poincaré) series of the algebra of invariants. 

 

2. Classical invariant theory: 

Invariant theory of the special linear group SL(2,C) and the unitriangular group UT(2,C). Hilbert series. 

Finite generation. As a consequence - Theorem of Weitzenboeck for the finite generation of the algebra of 

constants of a linear locally nilpotent derivation. 

  

3. Automorphisms of polynomial algebras: 

Tame and wild automorphisms. Tameness of the automorphisms of the polynomial algebras in two 

variables. Wild automorphisms. The Nagata automorphism. Locally nilpotent derivations and 

automorphisms. Stable tameness of classes of automorphisms. 

 

4. Noncommutative invariant theory: 

Invariant theory of finite groups acting of free associative and free Lie algebras. Algebras with 

polynomial identities. Relatively free algebras and their invariant theory. Invariant theory of matrices. 

 

5. Automorphisms of free associative and Lie algebras: 

Tame automorphisms of the free associative algebra C<x,y> and the free Lie algebra in any number of 

variables. Automorphisms of relatively free algebras. 
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Necessary background: Standard knowledge of linear algebra, 

polynomials, groups, and rings, on the level of the 

Undergraduate Algebra Course. 


