J. DIFFERENTIAL GEOMETRY
19 (1984) 125—171

KOSZUL COHOMOLOGY AND
THE GEOMETRY OF PROJECTIVE VARIETIES

MARK L. GREEN

Table of contents

0. Introduction ... ... ... ... .. ... . 125
1. Algebraicpreliminaries . ... ... ... e 130
a. The Koszul cohOmolOgY groUPS . . . . .« v ottt ettt e 130

B SYZYEIES . . 132

c. Cohomology Operations . . ... ..........iuiuuiiiiite i 134

d. The spectral sequence relating Koszul cohomology groups of an exact complex . . . . . 135

2. TheDuality Theorem . . .. ... ... .. ... . 137
a. Transition to the setting of complex manifolds . .......................... 137

b. TheGaussian class . . . ... ..ottt 141

c. TheDualityTheorem . ...... ... ... .. ... . .. . .. .. 144

3. Computational techniques for Koszul cohomology. . .......................... 147
a. Avanishingtheorem. ... ......... ... ... . .. ... ... 147

b. The “Lefschetz Theorem™ . . . ... ... ... .. ... .. . ... .. . ... 149

c. TheK, Theorem ................................... ... ... 150

4. Apphcanons ...................................................... 154
a. The Theoremofthe TopRow ........ ... ... ... ... ... ... ... ... ....... 154

b. The Arbarello-Sernesi module and Petri’s analysis of the ideal of a special curve . ... 156

c. The canonical ring of a variety of generaltype . . . ... ...................... 158

d. The H' Lemma, a theorem of Kii, and a splittinglemma .................... 159

e. The HOLemma .. .. ... . ... . ... i, 162

f. A holomorphic representation of the H”*4 groups of a smooth variety ........... 164

5. Open problems and COMJECTUIES . . . . . v vttt ettt e e et e e e e 165
A. Appendix (with Robert Lazarsfeld): The nonvanishing of certain Koszul cohomology
BIOUDS . o it 168

0. Introduction
There are a number of interesting problems and results which involve being
able to compute Koszul cohomology groups; for example, the local Torelli
problem, understanding the canonical ring of a variety of general type, Petri’s
work on the ideal of a special curve, Mumford’s projective normality theorem,
and Donagi’s work on the global Torelli theorem for projective hypersurfaces.
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