Contents

1 Berlin 1871-1897 ... ... .. 1
1.1 Family and Youth ....... ... ... . . .. . i 1
1.2 School and University Studies ........... ... .. ... .. o .. 5
1.3 Ph.D. Thesis and the Calculus of Variations ................ 10
1.4 The Boltzmann Controversy ..............coouiiiin. . 16

1.4.1 The Situation .. .......o.iiin i 17
1.4.2 TheFirst Round ........... ... ... . .. 18
1.4.3 TheSecond Round ................................ 22
1.4.4 After the Debate ........... ... .. ... .. ... ... .. .... 24

2  Gottingen 1897-1910 ....... ... i 29
2.1 Introduction .......... ... 29
2.2 Working in Applied Mathematics . ........... ... ... ... ... 30

2.2.1  Habilitation. ... ... 31
2.2.2  Applied Mathematics After the Habilitation .......... 34
2.3 First Years as a Privatdozent in Gottingen.................. 36
2.3.1 Privatdozenten Grant and Titular Professorship....... 36
2.3.2 Under Consideration in Breslau 1903 ................ 37
2.4 The Context: Hilbert’s Research on Foundations............. 38
2.4.1 Mathematical Problems and Foundations............. 39
2.4.2 Foundations of Geometry and Analysis............... 42
2.4.3 The Paradoxes . .. ......o.uuininn ... 44
2.5 Starting Set Theory ........... .. .. .. 50
2.5.1 Zermelo’s First Period of Foundational Research ...... 50
2.5.2 Early Work...... .. ... 51
2.5.3 The Heidelberg Congress 1904 ......... ... ... ....... 53
2.6 Zermelo’s First Well-Ordering Proof ..................... .. 56
2.6.1 The Proof and its Motivation ....................... 56
2.6.2 Reactions ...........ioiiiiii 63
2.7 Finite Sets. ... ..o 65



Contents

2.8 The New Proof Paper ........ ... .. ... .. ... .. ... ..... 69
2.8.1 Zermelo’s Defence ........... ... ... .. . ... 69
2.8.2 The New Proof ....... ... ... ... ... . . i, 72
2.8.3 Toward Acceptance of the Axiom of Choice........... 74
2.8.4 Postscriptum: Zermelo and Bernstein ................ 75

2.9 The Axiomatization of Set Theory ........... ... ... ... ... 80
2.9.1 Motivations. . ... 80
2.9.2 The Axiom System ...........c... ... 82
2.9.3 Dedekind’s Influence .. ............ .. ... .. .. 88
2.9.4 The Axiom of Separation........................... 90
2.9.5 The Range of the Axioms ............ ... ... ....... 93
2.9.6 Reception of the Axiom System ..................... 96

2.10 The Institutionalization of Mathematical Logic.............. 98
2.10.1 Zermelo’s Lectureship for Mathematical Logic......... 98
2.10.2 The 1908 Course “Mathematische Logik” ............. 102
2.10.3 Hilbert and Zermelo ......... .. .. ... ... 108

2.11 Waiting for a Professorship .......... .. ... ... .. ... ... 110
2.11.1 Deterioration of Health ............ ... .. ... ... ... 110
2.11.2 Wiirzburg 1906 .......... . 112
2.11.3 Wiirzburg 1909 . ... . 113
2.11.4 An Extraordinary Professorship ..................... 117

Zurich 1910-1921....... . . . . . 119

3.1 A Full Professorship .......... ... .. 119
311 Legends ......oouiniiii 119
3.1.2 The Chair in Zurich ......... ... .. ... ..., 120
3.1.3 Under Consideration at the Technical University of

Breslau ...... ... 123
3.1.4 Zermelo’s Medical History ............. .. ... .. ... 125
3.1.5 The End of Zermelo’s Career ....................... 127

3.2 Colleagues and a Friend .......... ... .. ... .. .. ... 132

3.3 Teaching in Zurich...... ... ... .. i 135

3.4 Scientific Work in Zurich ....... .. .. ... .. L. 136
3.4.1 Game Theory .......cououiiiii .. 136
3.4.2 Algebra and Set Theory ........... ... ... .. ....... 139
3.4.3 Ordinal Numbers....... ... .. .. o i, 140

3.5 The Fraenkel Correspondence of 1921 and the Axiom of
Replacement ....... ... .. . 142

Freiburg 1921-1953. ... . . . . . . 147

4.1 A New Start .. ..ot 147

4.2 Research in Applied Mathematics ......................... 157
4.2.1 The Calculation of Tournament Results .............. 157
4.2.2 The Zermelo Navigation Problem.................... 159

4.2.3 On Splitting Lines of Ovals ......................... 161



4.3

44

4.5
4.6

4.7

4.8

4.9

4.10

4.11

4.12

Contents XV

The Return to the Foundations of Mathematics ............. 162
4.3.1 TheReturn........ ... 162
4.3.2 The Logic Project ...... .. .. .. i 164
4.3.3 Cantor’s Collected Papers and Zermelo’s Relationship

to Abraham Fraenkel .............................. 167
4.3.4 The Notgemeinschaft Project ........ ... ... ... .... 173
Warsaw 1929 .. ... 174
4.4.1 The Prehistory........ ... i 174
4.4.2 The Warsaw Programme .................. .. .. .... 176
4.4.3 The Nature of Mathematics ........................ 179
4.4.4 Intuitionism wversus Mathematics of the Infinite ....... 180
4.4.5 The Justification Problem .......................... 181
Foundational Controversies: An Introduction................ 185
Definiteness Revisited .. ......... ... .. ... i 189
4.6.1 Definiteness Until 1930 ........ ... ... .. . ... 190
4.6.2 Incorporating Definiteness Into the Notion of Set ... ... 194
The Cumulative Hierarchy ........ ... ... ... .. .. ... ... 197
471 GeNESIS .« o vv et 198
4.7.2 The Zermelo-Fraenkel Axiom System ................ 199
4.7.3 Cumulative Hierarchies, Large Cardinals, and the

Paradoxes . ... 200
4.7.4 Continuation ...............euiniinmrirenennnnnnnnns 204
4.7.5 The Reception of the Grenzzahlen Paper ............. 205
The Skolem Controversy ..............oouiiuiiuneeneen... 207
4.8.1 The Lowenheim-Skolem Theorem.................... 208
4.8.2 Skolem’s Paradox ..............iiiiiiiiii... 209
4.83 A “War” Against Skolem . ........... ... ... ... ... 211
Infinitary Languages and Infinitary Logic................... 215
4.9.1 The Infinity Theses ........ .. .. .. it 215
4.9.2 Infinitary Languages .. ........ ... i 217
4.9.3 Infinitary Logic ....... ... .. i 219
4.9.4 Infinitary Languages and the Cumulative Hierarchy . ... 220
4.9.5 The Failure...... ... ... .. i 221
The Godel Controversy .. ........ouveiiniiinneeen. . 223
4.10.1 The Bad Elster Conference ......................... 224
4.10.2 The Godel Correspondence . ............covvenven. . 227
4.10.3 After the Controversy ............coviiiinennrnan .. 229
The Loss of the Honorary Professorship .................... 231
4.11.1 The University of Freiburg and Its Mathematical

Institute After the Seizure of Power.................. 231
4.11.2 The Zermelo Case .. ......ovriiniienieinnenn.. 236
4.11.3 After the Renunciation............................. 243
Retreat . ... 250
4.12.1 Glnterstal. ... ... 250

4.12.2 Last Scientific Activities. .. ..., 256



xvi Contents
4.12.3 The Time of Resignation ............ ... ... ... .... 260
4.13 Twilight of Life ... ... 262
5 A Final Word. ..... ... ... . . 273
6 Zermelo’s Curriculum Vitae ............................... 277
7 Appendix
Selected Original Versions .............. . .. .. . .. .. .... 287
7.1 Berlin. ... 287
7.2 GOWEINGEN . ..ot 288
T3 Zurich ... 297
T4 Frelburg. ... ..o 302
References . .. ... ... 327



2 Springer
http://www.springer.com/978-3-662-47996-4

Ernst Zermelo

An Approach to His Life and Work
Ebbinghaus, H.-D.; Peckhaus, V.
2015, XV, 384 p. 43 illus., Hardcowver
ISBN: @78-3-662-47996-4



	Contents



