MATH 8310: SHEAVES, SCHEMES AND RIEMANN-ROCH

VALERY ALEXEEV

General reference: [Har77]

1. SHEAVES

(1) Sheaves of sections. Vector bundles.

(2) General sheaves. Stalks.

(3) Morphisms. Mono- and epimorphisms. Exact sequences.

(4) Basic operations, including fi, f 1, fi, limg, lim.

(5) Structure sheaf and sheaves of modules; f*, ®.

(6) Locally free, invertible, flasque, flat etc. sheaves.

(7) Schemes and analytic spaces as spaces with structure sheaves.

2. SHEAVES ON ALGEBRAIC VARIETIES (AND SCHEMES)

(1) Sheaves O(n) on P™ and their cohomology.
(2) Locally free sheaves on P!.

(3) Invertible sheaves and divisors, Picard group.
(4) Jacobians of curves.

() Coherent and quasicoherent sheaves.

(6) Sheaves of ideals.

3. MORE ON ALGEBRAIC VARIETIES AND SCHEMES

(1) Projective schemes and graded rings.

(2) Proj of a sheaf of graded rings.

(3) Projective bundles.

(4) Blowups.

(5) Regular imbeddings / locally complete intersections.

4, COHOMOLOGIES OF SHEAVES

(1) Existence and basic properties: quick review/reminder.

(2) Quasicoherent sheaves on affine varieties/schemes are acyclic.

(3) Basic vanishing theorems for quasicoherent sheaves: H'(X,F) = 0 for
1 > dim X, Serre’s vanishing.

(4) More vanishing theorems: Kodaira, Kawamata-Viehweg.

5. INTERSECTION THEORY, CHOW RING, CHERN CLASSES

As much as necessary for the final section. Additional reference: [Ful98]
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6. GROTHENDIECK-HIRZEBRUCH-RIEMANN-ROCH

Additional references: [Hir95, FL85]

[FL85)

[Ful98]

[Har77]

[Hir95)
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