
Table of Contents

1 Historical Introduction............................................................. 1
1.1 Biography....................................................................................... 1
1.2 Dedekind’s Mathematical Environment..................................... 4

1.2.1 Gottingen........................................................................... 4
1.2.2 The End of the “GroBenlehre” ....................................... 6
1.2.3 Kronecker and von Helmholtz......................................... 6
1.2.4 Frege and Logicism........................................................... 8
1.2.5 Other Mathematical Contemporaries............................. 11

1.3 Correspondence............................................................................. 12
1.3.1 Cantor................................................................................. 12
1.3.2 Lipschitz............................................................................. 16
1.3.3 Keferstein........................................................................... 17
1.3.4 Weber, Minkowski and Frobenius................................... 18

1.4 The Habilitation Lecture of 1854 ............................................... 19
1.5 Dedekind’s Style and Influence................................................... 22

1.5.1 Dedekind’s Personal Dealings......................................... 22
1.5.2 Dedekind’s Mathematical Style....................................... 25
1.5.3 Dedekind’s Influence on Mathematics........................... 27

2 Dedekind’s Investigations into the Concept of Number ... 29
2.1 Unpublished Texts in Dedekind’s Estate................................... 29
2.2 Dedekind Cuts and the Real Numbers....................................... 33
2.3 Dedekind’s and Peano’s Axioms of Natural Numbers............. 35
2.4 The Recursion Theorem............................................................... 38
2.5 The Baire Space............................................................................. 41
2.6 Algebraic Number Theory........................................................... 41

3 Reprint of Dedekind’s Books.................................................. 45

ix

http://d-nb.info/1346476403


X Table of Contents

4 Explanation of the Texts in Today’s Language......................169
4.1 Continuity and Irrational Numbers.............................................169
4.2 Summary of the Text in Modern Language............................... 172
4.3 What are and what should the Numbers be?.............................176
4.4 Summary of the Text in Today’s Language............................... 185

5 Reception History.........................................................................187
5.1 The Dedekind-Peano Arithmetic .................................................187
5.2 The Role of Peano...........................................................................189
5.3 Grandjot’s Objection .....................................................................190
5.4 Noether and van der Waerden.......................................................190
5.5 Hilbert and Bernays.......................................................................191
5.6 Skolem...............................................................................................192
5.7 Bernstein, Schroder and Zermelo.................................................193
5.8 Wittgenstein.....................................................................................194

6 Impact and Positions of Research..............................................197
6.1 The Hilbert Program .....................................................................197
6.2 Recursive Functions and the Theory of Computability...........201
6.3 The Further Development of Set Theory.....................................205

6.3.1 Overcoming the Antinomies: the Zermelo-Fraenkel 
Axioms..................................................................... 206

6.3.2 Alternative Set Theories ....................................................207
6.3.3 Modern Developments........................................................208

6.4 The Further Development of the Concept of Number and 
Arithmetic ...............................................................................209

6.4.1 Non-Standard Numbers and Surreal Numbers..............209
6.4.2 Hilbert’s Number Report and Class Field Theory........ 211
6.4.3 The Hilbert Problems and the Millennium Problems .. 211
6.4.4 Modern Algebraic and Arithmetic Geometry.................. 212

A Dedekind’s Publications................................................215

B The Letter to Keferstein from February 27, 1890 ............... 219

Bibliography..........................................................................................223

Name and Subject Index.................................................................. 233


