Contents

Preface to the Second Edition ....................................... xi

Part A

I The Expanding Universeof Numbers. . .......................... 1
0  Sets, Relationsand Mappings ............. ... L. l
1 Natural Numbers . ........... .. i, 5
2 Integersand Rational Numbers ................................ 10
3 RealNumbers ............ it i 17
4 Metric SPaces . ... e e e 27
S ComplexNumbers .........ccooiiiiiiiiiiiiiiiiiiiiinina... 39
6  Quaternions and OCtonions . .............cuiiiiiiinennnnennnn. 48
T GIOUPS ..ttt e e e 55
8 RingsandFields ................ .. il 60
9  Vector Spaces and Associative Algebras ................ ... ... 64
10 InnerProductSpaces .............cciiiiiiiiiiiiiiiiiiiia, g2
11 FurtherRemarks ....... ... ... i, 75
12 SelectedReferences ................. i, 79
Additional References ............ooiiuiiieiiiiiiiii i 82

I Divisibility ......... ... 83
1  Greatest CommonDivisors ...................ooiiiiiiiiiL., 83
2 TheBézoutldentity................cooiiiiiiiiiiii, 90
3 Polynomials.........ccouiiiiiiiiiiii 96
4 EuclideanDomains...................coiiiiiiiiiiiii., 104
5  CONGIUENCES .. ....ovvierinnninnerernnsiaeesenineenennnns 106
6 SumsofSqQuares ..............oiiiiiiiiiiiiii i 119
7 FurtherRemarks .............ccoiiiiiiiiiiiiiiiiiiiiia., 123
8 SelectedReferences ........covvuiiiiiiiiiiiiiiiiiiiinn.. 126
Additional References ...........ccooiiiiiiiiiiii i 127

Coppel, W.A.
Number theory
2009

digitalisiert durch:
IDS Basel Bern



viit

I

1v

V1

Contents

Moreon Divisibility . ...... ... ... 129
I  The Law of Quadratic Reciprocity ............ooiiieiiiieee... 129
2 QuadraticFields .............. . i 140
3 Multiplicative Functions .. .. ....... ... 152
4 Linear Diophantine Equations .. .................. ..ot 161
5 FurtherRemarks ... ... ... . i 174
6 Selected References ..ot 176
Additional References ........ ... 178
Continued Fractionsand TheirUses ............................ 179
1 The Continued Fraction Algorithm ............................. 179
2 Diophantine Approximation.................coiiiniieieeaaaann. 185
3 Periodic Continued Fractions. .. ..............ov s 191
4 Quadratic Diophantine Equations .............................. 195
5 TheModularGroup ...........iiiiiiiii i 201
6  Non-EuclideanGeometry ............. . coiviiiiiiiiiiiinnnns 208
7 Complements . . ..., ..o urt ittt 211
8 FurtherRemarks ........ ... .. .0 it 217
9  SelectedReferences ............... .. ... ... 220
Additional References ......... ... ... ... ... .. . . . . 222
Hadamard’s Determinant Problem ............................. 223
1 WhatisaDeterminant? ............. ... ... ...ccviiiiiiinnns 223
2 Hadamard Matrices............... ... ..o iiiiiiiiiiaenes 229
3 TheArtof Weighing ... ... ... ... ... . iiiiiiieeananns 233
4 Some Matrix Theory ... ... i 237
5 Application to Hadamard’s Determinant Problem . .. .............. 243
6 Designs. ... 247
T Groupsand Codes .................uoueueeiaieieariaennns 251
8 FurtherRemarks ......... ... ... ... ... ... ... ... . ...ce.... 256
9 Selected References ........... ... ... oiiiiiiiieiiiaaens 258
Hensel’s p-adicNumbers ............... ... ... ............... 261
Vo ValuedFields . ... 261
2 Equivalence ........ ... e 265
3 Completions.............. ... ... 268
4 Non-Archimedean Valued Fields . . .. ... ...........ccueeireeenns 273
3 Hensel'sLemma .......................................c.... 271
6 Locally Compact Valued Fields . . ... ............ccuvueeenneenn 284
7 FurtherRemarks ............... ... ... ..................... 290
8  Selected References 290

.......................................



Contents ix

Part B

VII The Arithmetic of QuadraticForms . ........................ . ... 291
1 Quadratic Spaces . . ... e 291
2 TheHilbert Symbol .......... ... ... .. ... ... ... .........303
3 The Hasse-Minkowski Theorem ............................... 312
4 Supplements ... 322
5 FurtherRemarks ........ .. ... .. .. .. ... . .. .. . . . 324
6 Selected References ....... ... ... . . e 325

VIII The Geometryof Numbers ......... .. ... .. ... ................. 327
1 Minkowski’s Lattice Point Theorem ... ... ... ... .............. 327
2 Lattices . ... o .. 330
3 Proof of the Lattice Point Theorem; Other Results ................ 334
4 Voronoi Cells .. ... oo 342
S5  DensestPackings......... ..o i 347
6  Mahler’s Compactness Theorem . ............... o L. 352
7 FurtherRemarks ....... ... . .. ... ... . ... ... . ... ........357
8 Selected References ........ ... i, 360
Additional References ..............cooiiiiiiiiiniiiiieia. 362

IX The Numberof PrimeNumbers ... ............................. 363
1 FindingtheProblem ... ... ... . ... ... ... ... ............363
2 Chebyshev’sFunctions............. .. . ... i ... 367
3 Proof of the Prime Number Theorem ........................... 370
4  TheRiemannHypothesis ......... ... .. ... ... ... .. ... ..... 377
5  Generalizations and Analogues .. ............... ... ... 384
6 Alternative Formulations ........... ... ... ... ... .. ... ... 389
7 SomePFurtherProblems ............... ... ... ciiiiiiiiin.. 392
8 FurtherRemarks .......... ... i, 394
9 Selected References .......... ... iiiiiiiiiiiinninnnnn, 395
Additional References ........... .. ... .. i 398

X ACharacterStudy .......... ... ... 399
1 Primes in Arithmetic Progressions ............................. 399
2 Characters of Finite AbelianGroups............................ 400
3 Proof of the Prime Number Theorem for Arithmetic Progressions . .. 403
4 Representations of Arbitrary Finite Groups ...................... 410
5  Characters of Arbitrary Finite Groups .......................... 414
6  Induced Representations and Examples ......................... 419
7 Applications.................. ...l e e 425
8 Generalizalions .. ...........oueurennenn it 432
9 FurtherRemarks ........ ... .ottt 443
10 SelectedReferences ...........ccooiiiiiiiiinnieiinnnannnnn 444



X Contents
XI  Uniform Distribution and Ergodic Theory ....................... 447
1 Uniform Distribution .......... .. ccviiiiiiiii i, 447
2 DISCIEPANCY - .o oo oit ittt i 459
3 Birkhoff’s Ergodic Theorem ..................ooiiiiiiinn, 464
4 APPlCALONS . .. ..ottt 472
5 RECUITENCE o e ettt et ettt et ee e ie e ae e eie e iarenns 483
6 Further Remarks . ... coviiiiii ittt e i e iii e eeaeens 488
7 Selected References ... ..cv vttt ittt 490
Additional Reference ... ..oovtiii ittt ettt it 492
XII EllipticFunctions ..................... i 493
1 EllipticIntegrals ............ .. i 493
2 The Arithmetic-GeometricMean . ......................coveen. 502
3  EllipticFunctions ........... ..o 509
4 Theta FunCtions . ..ottt ittt i ie ittt ce it ene s 517
5  Jacobian Elliptic Functions ............... ... ... o i, 525
6 The ModularFunction . ....... ... ... ittt 531
7 FurtherRemarks ......... .. i i i ity 536
8 Selected References ............iiiiiiiiiiinii i, 539
XIII Connections with Number Theory .............................. 541
1 Sumsof SqQuares ... e 541
2 PartItIONS . ...otii it e 544
3 Cubic CUIveS . . oot e e 549
4 Mordell’'s Theorem ......... ... ... iiiiiiiiiinnnnnn. 558
5  Further Results and Conjectures ............................... 569
6  Some Applications ............ ... 575
7 FurtherRemarks ........ ... ... .o, 581
8 Selected References .......... ..., 584
Additional References ........... ... oot 586
Notations . .. ... 587
AXIOMIS ... 591
Index



	004842820 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4



