Contents

Contents i
1 Direct arguments 1
1.1 Auxiliary constructions . . . .. ... . ... .. 1
1.2 Sequent calculus . . . . ... ... ... ... .. 2
1.3 Cut elimination . . . . . . ... ... .. ..... 5
1.4 ecaleulus . . . ..o oo 12
1.5 Othersystems. . ... ... .. .. ........ 13
1.6 Infinitary proofs . . . . ... ... .. .. ..., 16
2 Gentzen games 19
2.1 Gentzentrees . . . . . . . . ... ... ... 19
2.2 Syntacticmoves. . . . .. .. .. ... ... 20
2.3 Strong termination . . . . . ... . ... ..., 29
3 Ordinals 31
3.1 Well Orderings . . . . . ... .. ... .. ..., 31
3.2  Arithmetical operations . . . .. ... ... ... 32
3.3 Delayed decisions . . . . ... ... ... ... 34
4 Transfinite induction 37
4.1 Transfinite induction . . . . . .. .. ... ... 37
4.2 Ordinalbounds . . . ... .. ... ... ..... 41
4.3 Bounds for provable transfinite induction . ... 45
4.4 Arithmetical systems . . . . . ... ... ... .. 47

. ] - E
Bibliografische Informationen digitalisiert durch I HL
http://d-nb.info/1029682038 BLIOTHE


http://d-nb.info/1029682038

CONTENTS

Quantifiers 49
5.1 Skolem and quantifiers . . . . . .. ... ... .. 49
5.2 Godels interpretation . . . . . ... L. 52
53 Theproof . ... ... ... ... ... ... .. 55
5.4 Discussion . . . . .. ... 60
5.5 Spectors interpretation . . . . . .. ... .. ... 63
56 e-calculus . .. ... Lo 67
Finite trees 71
6.1 Ordering trees. . . . . . . .. ... ... .. 71
6.2 Deciding the ordering . . . . . .. .. ... ... 74
6.3 Embeddings . . . . . ... .. ... .. .. 75
6.4 Some calculations. . . .. .. ... ... ... 77
. Constructing trees 81
7.1 Building up from below . . ... ... ... ... 81
7.2 Normal functions and ordinal notations . . . . . 87
7.3 Further calculations . . ... ... .. ...... 90
7.4 Proof of wellordering . . . . . ... .. ... ... 95
Combinatorics 99
8.1 Ramseys theorem . . . .. ... ... ... .... 99
8.2 Kruskals theorem . . . . . ... ... ... .... 101
8.3 Linearization . ... ... ... .......... 105
8.4 Transfinite induction . . . . ... ... .. .... 108
Labeled trees 111
9.1 Extending finite trees . . . . . . ... ... ... 111

9.2 Well ordering of finite labeled trees . . . . . . . . 116



