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1. Quadratic associative algebras: Koszul duality and Manin products

2. Examples of computing & Exercises

3. Varieties of non-associative algebras: linearization of identities

4. Free algebras and their multi-linear parts; Examples

5. Operads: from trees to varieties

6. Binary quadratic operads, Koszul duality

7. Manin white products of operads

8. Manin black product of operads

Plan of the mini-course



























int n=2;
ring r=0,(a(1..n)(1..n)(1..n)(1..n)),lp;

int i; int j;

ideal T;

for (i=1; i<=n; i++) 
  {
  for (j=1; j<=n; j++)
  {
  T=T,a(1)(i)(1)(j)+a(2)(i)(2)(j), 
      a(1)(i)(1)(j)-a(2)(i)(1)(j), 
      a(i)(1)(j)(1),
      a(i)(2)(j)(2),
      a(i)(1)(j)(2)+a(i)(2)(j)(1);
  }}

https://www.singular.uni-kl.de/

> std(T);
_[1]=a(2)(2)(2)(2)
_[2]=a(2)(2)(1)(2)
_[3]=a(2)(2)(1)(1)+a(2)(2)(2)(1)
_[4]=a(2)(1)(2)(2)+a(2)(2)(2)(1)
_[5]=a(2)(1)(2)(1)
_[6]=a(2)(1)(1)(2)+a(2)(2)(1)(1)
_[7]=a(2)(1)(1)(1)
_[8]=a(1)(2)(2)(2)
_[9]=a(1)(2)(1)(2)-a(2)(2)(1)(2)
_[10]=a(1)(2)(1)(1)-a(2)(2)(1)(1)
_[11]=a(1)(1)(2)(2)+a(1)(2)(2)(1)
_[12]=a(1)(1)(2)(1)
_[13]=a(1)(1)(1)(2)-a(2)(1)(1)(2)
_[14]=a(1)(1)(1)(1)


















