Contents

1 Preliminaries ...........c.ooiiiiiiiiiiiiii |
| B (4171 o PN 1

1.2 Superficial Elements ............ccooiiiiiiiiiiiiiiiii 3

1.3 The Hilbert Function and Hilbert Coefficients .............ccooviiinann. 8

1.4 Maximal Hilbert Functions .............ccooiiiiiiiiii i 12

2 Boundsforeg(M)and e) (M) .......coovviiiiiiiiiii 15
2.1 The Multiplicity and the First Hilbert Coefficient: Basic Facts.......... 16

2.2 The One-Dimensional Case ..........ccoveviuiiniiiiiiiiiiiiiiaiiiinn, 20

2.3 The Higher Dimensional Case......c.c.coeviiiiiiiiiiiiiiiiiiiinenn, 30

2.4 The Border Cases ....ooovniiiiiniiieeriiiiiii i, 36

3 Bounds for (M) ..oviniiiieriiiet e e 47
3.1 The Ratliff=Rush filtration..............coooiiiiiiiii 47
3.2 Boundsforea(IM) ....o.eeririiieinierii 49

4 Sally’s Conjecture and Applications ..............c...cooviiiiiii 61
4.1 A Bound on the Reduction Number........c....cooiviiiiiiiiiniininn., 63
4.2 A Generalization of Sally’s Conjecture ..........ooooiiiiiiiiiiiiinn 67
43 TheCaseey(M) =eg(M) —ho(M)+1 .oooiiiiiiiiinniiii . 71
4.4 TheCasee;(M)=eg(M)—ho(M)Y+2 ..oiviiiiiiiiiiiinii, 73

5 ApplicationstotheFiber Cone ..................coooiiiiii, 77
5.1 Depthofthe FiberCone .....c.covvviiiiiiiiiiiiiiiiiiiiiii s 78
5.2 The Hilbert Function of the Fiber Cone..........oooiiiiiiiiinn, 79
5.3 A Version of Sally’s Conjecture for the Fiber Cone...................... 80
5.4 The Hilbert Coefficients of the Fiber Cone ..., 83
5.5 Further Numerical Invariants: The g; .......cooooiiiiiiiinn, 84

6 Applications to the Sally Module..............cooooiiiiiiiiiiii, 87
6.1 Depthofthe Sally Module............ooooi 88
6.2 The Hilbert Function of the Sally Module ... 88

ix

Bibliografische Informationen digitalisiert durch EI |1_E
http://d-nb.info/1003136672 f\BI THE



http://d-nb.info/1003136672

X Contents



