
 

 

Intersection Theory 

How many lines in 3-space intersect 4 given lines?  How many smooth conics are tangent to 5 

given conics? These and many other classical problems of enumerative geometry were solved 

heuristically in the 19
th

 century. Intersection theory was developed in the 20
th

 century in order to 

provide a rigorous foundation for these solutions. For instance, the first question reduces to 

computing the intersection indices of hypersurfaces in the Grassmannian G(2,4).  

In this course, we study main notions and tools of algebraic intersection theory such as Chow 

rings and Chern classes. We focus on concrete meaningful examples that can be computed 

explicitly. In particular, we study intersection theory on toric and flag varieties.  The course will 

be accompanied by the research seminar Convex Geometry and Intersection Theory and problem 

solving sessions.  

Program of the course 

1. Classical problems of enumerative geometry, Bezout theorem for projective spaces. 

 

2. Divisors, Picard group, intersection indices of divisors, very ample divisors, degrees of 

affine and projective varieties. 

 

3. Koushnirenko and Bernstein theorems for toric varieties. 

 

4. Intersection product and Chow rings of algebraic varieties; comparison of Chow and 

cohomology rings for complex varieties.  

 

5. Chern classes of vector bundles, Grassmannians and degeneracy loci, projective bundle  

formula. 

 

6. Borel presentation for the Chow rings of flag varieties, Schubert calculus. 

 

7. Intersection theory for homogeneous spaces: Kleiman transversality theorem and ring of 

conditions after De Concini–Procesi.  

 

8. Birationally invariant intersection theory and Okounkov bodies after Kaveh–Khovanskii.  
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