TABLE OF CONTENTS

INTRODUCTION .eeveeronscncsasocoasncnsonas [T tesseraesense 1
CONVENTIONS ....cccceeen teme st een e e veeeessesaeanases 11
Chapter I THE WITT RING ..ttt eernnenecssncacscncessacnnsen 12
1. Setting and notation .......c.cc... ceeseenenens vees 12
2. Inner produCts .....ceceecececss e eese e R ¥ )
3. Constructing new inner products out of old ........ 23
4. The symmetry operator ...... cececereeaeeenan veeeess. 26
5. The Witt equivalence relation ............. wesases. 33
6. Anisotropic representatives ...... Careaeeaeen veesns 41
Chapter IT WITT INVARIANTS ....veciceencacnnnseccccanns cee.. 47
1. Prime ideals .......viucveevnccncecnnanans ceeseeen.. 48
2. Hilbert symbols ............... Cateacesetenenanaaan 51
3. Rank ......... ceeaseesracearenerananran - 1
4. Diagonalization and the discriminant .............. 55
5. Signatures .........c.0.. censtassesansearsessennenn . 66
Chapter ITII POLYNOMIALS ...e.veanaconsoccans Cteaseacaanees . 70
Chapter IV WITT GROUP OF A FIELD .......... Ceevarecssanneon 79
1. Decomposition by characteristic polynomial ........ 79
2. The trace lemma .....ceccveeeecnen ceae e veeneseees 90
3. Computing Witt groups ...... veesvensceannen eseeens 100
4. Torsion in W(-k,F) ....... e ceeaee c et eeteeen 105
Chapter V THE SQUARING MRP .....c.cireercnctsonnsccnnennnns 108
1. Scharlau's transfer .......oceeeacisoncses eeeeneass 111

2. The exact octagon over a field ................... . 123



Chapter VI THE BOUNDARY ,.:queccocancseoceaancsoncanessenans 133
1. The boundary homomOrphiSm ........c.ceeeeeveenna.. 133
2. Reducing to the maximal order ,........eeeeceeenn. 142

3. Computing the local boundary 3(D,P) for the
maximal OFder .........ceeeeccancaneann sasereseass 152

4. Computing the cokernel of 3(DJ .......vveveeeenss 167

Chapter VII NON MAXIMAL ORDERS ........... “eesetneascsse.. 184
l. Traces and canonical localizers .................. 184
2. Normal extensions ..........oeeeeue... O )
3. Computing trace for finite fieldS .............. .. 198
4. The conductor and T(M) ......eveveernonnncanenn .. 203

Chapter VIII THE GLOBAL BOUNDARY Cerscretacisreeeansnasaas 207

1. The coupling invariants ........ceeeveeeennnnn eeas 207
2. The boundary is onto .........cvvvnue.. cecae i aes 210
Chapter IX A DETAILED ANALYSIS OF THE OCTAGON . .covewnnean 226

1. The involutions ........cviivinennnnennnncennnnnn. 226
2. Themap I_: W kELF) > WE(-K,F) .............. 229
3. Themap d_: WS (-k,F) > A(F) .eeuevennnnnnn.... 238
4. Themap S_: WS(k,F) - WEKZ,F) oo, 241

5. The map m_: A(F) + WE(K,F) weververrnnnnnnnnnn. 242

€
Chapter X THE OCTAGON OVER Z +.vovevucnnn.. e eeeereeaeaa.. 249
NOTATION ....... ettt eeaeaaraae e e 259
REFERENCES +'vveenvrmnnnuannnnns ereaeaan. e e 264

INDEX ...cvieneenns Cee st eenseean e enaan ceereeen cereeasa. 267



