Contents

Preface

References

Chapter 1 Elementary Valuation Theory

1-1.
1-2.
1-3.
1-4.
1-5.
1-6.
1-7.
1-8.
1-9.

Valuations and Prime Divisors

The Approximation Theorem

Archimedean and Nonarchimedean Prime Divisors
The Prime Divisors of Q

TFields with a Discrete Prime Divisor

eand f

Completions

The Theorem of Ostrowski

Complete Fields with Discrete Prime Divisor
Exercises

Chapter 2 Extension of Valuations

2-1.
2-2.
2-3.
2-4,
2-5.

Uniqueness of Extensions (Complete Case)
Existence of Extensions (Complete Case)
Extensions of Discrete Prime Divisors
Extensions in the General Case
Consequences

Exercises

Chapter 3 Local Fields

3-1.
3-2.
3-3.
3-4.
35,

Newton’s Method
Unramified Extensions
Totally Ramified Extensions
Tamely Ramified Extensions

Inertia Group
xi

© N3 =

13
17
21
27
32
34
39

41

51

62
69

g8

92



xil

3-6.
3-7.

Chapter 4 Ordinary Arithmeltic Fields

41.
4-2.
4-3.
4-4.
45.
4-6.
4-7.
4-8.
4-9.
4-10.

CONTENTS
Ramification Groups
Different and Discriminant
Exercises

Axioms and Basic Properties
Ideals and Divisors

The Fundamental Theorem of OAFs

Dedekind Rings
Over-rings of O

Class Number

Mappings of Ideals
Different and Discriminant

Factoring Prime Ideals in an Extension Field

Hilbert Theory
Exercises

Chapter 5 Global Fields

5-1.
5-2.
5-3.
5-4.
5-5.
5-6.

Global Fields and the Product Formula
Adgéles, Ideles, Divisors, and Ideals

Unit Theorem and Class Number

Class Number of an Algebraic Number Field

Topological Considerations
Relative Theory
Exercises

Chapter 6 Quadratic Fields

6-1.
6-2.
6-3.
6-4.

'6-5.

-6-6.

Integral Basis and Discriminant
Prime Ydeals

Units

Class Number

The Local Situation

Norm Residue Symbol

Cbapter 7 Cyclotomic Fields

7L
- 72,
7-3.
7-4.
L 7-5.
76

Elementary Facts

Unramified Primes

Quadratic Reciprocity Law
Ramified Primes

Integral Basis and Discriminant
Units

. 7-7. Class Number

Symbols and Notation

Index

249

97

102

116

119
125
129
137
143
146
147
154
168
172
182

185
188
198
208
217
225
231

233
234
237
241
246

255
258

260

" '262
264

267
269

~271
273



