Contents

L BOBROOORHOE ..ovosivvmiionn susnvammmemimiss dssssoisei s i 1
L1 Greek Origins. . ...ueeueiiiieiiteeiiiiiieeessveeinerssrerainnieserinns 3
1.2 The Contribution of Mathematics .................ccovvvieeinnenn., 3
sl — 4
L4 From Arthmietic o ALEehra .« vmmmsmssssmnsas ssvm s snsssas i 5
2 The Lasting Influence of Pythagorism ................................... 7
2.1  Numbers in the Pythagorean School and Numerology ............. 8
2.2 Presocratic Philosophers and the Possibility of Scientific
600 L T 11
2.3  Parmenides, the One, and the Birth of Metaphysics................ 12
24  Platofiic Ideal NUIDERS . covpvnassions st iamsavaamsmee vieviis 14
2.5 The Lasting Influence of Neo-Platonism...........c.cc.ooeeiiiii.. 15
2.6 Modern Structuralism and Pythagorism............ccccovvvuvennn... 17
27  Aristotle on Numbers and Mathematics.............oocvvviinnennnn 20
3 The One and the Multiple ....... T T S T R BT 23
3.1 FromPlatotoOFrege ......vvvvviviiinniosnsiosssrrivsssanessssnsssosen 25
32 From Prége to WIlBenBe .o nmusiasia ey susans 26
3.3 Aristotle; The Whole afid the Part .. v vivs s sussaa s 28
34  The'Ons s NOIUDIE, WIBI oo s i bomames samimes e 32
4 Mathematics and Reallly ..o coviveciiis ssianivivisies savess sdnsiise: 35
4.1  The Emergence of the Problem of Participation .................... 37
4.2 The Logico-Bempntic APPIOSCH. . .cvcassnss s exovsmn sasnams 38
4.3  NOINAHEID. oovnnnsmmmannnsmasnss 5amans sammen s snsmsss s Sssmsrn g 39
4.4 Schematism ol COneepts . .. cosvnmipimin voseds sy s seen v s muss 40
4.5 Schematism and PragmatiSin ..coooones esmmnmnsvmss vassans s v 42
S  The Third Man Argument.................oovviiiiiiiiiiinniieniiiinn, 45
5:1  Anyand Everviling ..o prassaseiisessiise R 46
52 Thelifinity of TAEaS. . veicswimmuisvimun sommssammoswsss ass v 50

ix



10

Contents

53  The Recursive Construction of Numbers..............oociiin. 52
54 TYPETREOY ..ovniiniiiie it 52
Numbers and Magnitudes ................oooiiiiiiiiiiiiii, 57
6.1 The Notion of QUAntiLy ......coovuueriireiiiiii e ieniniininns 58
6.2 Numberas MEasUIe .........ovvvieiiiiiiiiiiiiiiiciiiniaiiiineneans 58
6.3 OnelsNotaNumber.........ovoviiiiiiiiiiii i iiiiiiiiiae s 60
6.4 The Ontological Difference....................ooooin, 62
6.5  Arithmetic and Geometry in Euclid ...t 63
6.6  The Cartesian Revolution ..............oviviiiiiiiiiiiiiiiiiiinnnen. 65
6.7 The Primacy of ArithmetiC .........cooiiviiiiiiiiiii i, 67
6.8 The Problem of Infinity ...........cooiiiiiiiiiiii 67
Generalized Numbers I ...... ... 69
U T /- {« B PP 69
7.2  Phenomenology of Zeroand One ............coovvviiiiiiiniinnn, 71
73 Zeroand Oneas Numbers ............oiiiiiiiiiiiiiiiiiiinianenn 73
7.4  Negative NUMDETS . ......ooiiiiii i e 74
7.5 Methodological Clarifications .............ooovviiiiiiiiiiiiinn 75
7.6 Kantand the Enlightenment ............cooiiiiiiieriiiiiiiiinienenns 76
Generalized Numbers IT ................... ... i 79
8.1  Complex Numbers ........cocoiiiiiiiiiiniiiiiiiiieenrnns 79
8.2  The Fundamental Theorem of Algebra................ovvivvnninns 80
8.3  The Geometrical Foundation ...............cccoiiiiiiiiine i, 82
8.4  Frege and Complex NUmbers...........oovvviviviiiinninneieeienanns 83
8.5  The Principle of Permanence of Formal Laws ...................... 85
8.6  The Symbolic Approach .............ccooviiiiiiiieiiiiieiaanen, 87
8.7 Cauchy’s Point of VIEW ........vviiiiiiii i eeneans 88
8.8 The Algebraic Approach...........c.ooiviiiiiiiiiieiiiiiiiiineeinnn. 89
Cantorand Set Theory............cooviiiiiiiiii e 91
9.1 ThePath of ARalysis .......ovvineiiniiiie it eeeaeann, 92
9.2 Measuring Infinity .........oeininiiiieii it 93
9.3 The Diagonal ATgUMENE ...........oviviinininineinieieniienannn. 95
9.4  SetTheory.............. e e 96
9.5  The Concept of Set........ovvririuiiieiiiieetiie e eeeeann, 97
9.6  The Legitimacy of Infinity ..............ooeiviieiiiieieniinnanns, 98
9.7 The Activity of Thought ............ccooiiiniiiiiriiiiiieniines 98
Frege’s Logicism.................ooooi 101
10.1  The “Platonism” of Frege ........o.ovveeiniirieieieiieeeeenns, 103
10.2 Frege’s Relationalism ...............oooviiinininiiiie e, 103
103 Concept and ObJECt ........coveeeeeee e, 104
104 A Priori Analysis and Synthesis ..............coovoveiieei, 105
10.5 Arithmetic Statements. ....... e 107

10.6  Unity



Contents xi

11 S THeory 1A FRei6 ... . .vovivimmeainiie s 111
11.1 Mathematical Characterization of Number Statements............. 111
11.2  The Logical Step of the Foundations of Arithmetic................. 112
11.3 The Copernican Arithmetic Revolution ............................. 113
114 Fieogs Untolomyt O 8 T covoniiminmesonmssvismaa i 114
11.5 "The Invention of the Bmpty Set Symbol .....c.cvmmisivaviviians. 115
11.6 Hermann Weyl’s Analysis and the Later Frege ..................... 116
11.7 Weyl on Natural Numbers .............coooiviiiiiiiiiiiiiiiiiinnns 117
12 Axions Nikd FOrmBHEe . ...oqcviamvnses s sssimeseviiivve s 121
15 DGR . oo o oS R 3 A W AR 123
123 FEBI0 e oo comumsmmmems s s S SRS o 125
1 o T 126
108, GORL, . s s snimens we P b e S A R RS 129
125 Moderate PIBUOBISIN . . coumiosmsmemm sy s ssmams sy 130
12.6 Transfinite NUumbers........cooviiiiiiiiiiiiiiiiiiiiiiiiiiirenenennns 132
13 The Brain and Cognitive Processes..............ccccvivvivviiiininnnana.. 135
13.1 The Real Distinction Between Soul and Body...................... 135
13.2 On Faculties, Time and Space ...........cccovvviiiniiniiiiiiianannn. 136
133 Tearning AOMHMEBHE. omyivess s s e e e A e 137
134 The Oigas of NOIDEES . vvoscnmmmnisanmmissssmmimres o i 138
B30 RSO o mmmmsonesmim oo s S -8 S R T R A 138
13.6 Complexity OF NUMDOIS ..cvesrinreessonnnessesvunsiisensss shisisans sy 140
13.7 Malleability of the Broih .. oo visvnmsusvssssssssans ssaiass o 140
14 Phenomenology of Numbers.............c.ccoviiiiiiiiiineciiiiinn... 143
14.1 The Problem of Origins ........ccovvviiiiiiiinieniiiiiinneeneaiann., 144
122 “Thiee Poinls of VIBW s ssnasassnssangs 140
14.3 “The Philosophy GF AVRBIEHRE,  cvsmvvoiviisinsnavwnsonsrsiasvansy 146
14.4 Proper Representations and Intuitions..............cceeiineininnn.. 147
14.5 Back10OBe. ..cvinronsupesnnsnssonssmmnnsnsinsossssmanisosisnssisemnis 149
14.6 The Transcendental Poifit Of VIEW....c.iivsaisssivsnssssvavavivonans 149
147 “The Problem of SYMBONESI e cvnuswenswwuseaumsne sowemmesnsasive 151
14.8 Improper Representations. .. s seissenssrsmanessonasnge vanmnnssvaras 152
149 Horizon SHUCIHIES . .oxmssivnerssisivnsi b i abiiiiass v rivev it 153
15 Universal Phenomena, Algebra, Categories ......................oeees 155
15 Db a5 HIVATRIE . v s v s e s s s mw e pes 157
15.2 Universal Problems. .. .coesesssmeesassosaissssiassiasisbassnsiassvssins 160
15.3 Phenomenology of Algebra............. R SRS € 162
EDIOMUIE . oo vnosnsanmmussnesnens s s snmmenssnssns s sasmanbasEprs s o vapasesstanossnees 165
REMCECICEE. . ........o.o oo b5 v SR R S 7 LT R P SR 167



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


