TABLE OF CONTENTS

PREFACE

INTRODUCTION

CHAPTER 1/WORD, FORMULA

1.1. Word, Rank, Occurrence, Concatenation, Interval, Substitu-
tion

1.2. Weight; Formula, Subformula, Occurrence of a Formula,
Term Dominating Another Term

1.3. Weight of a Word

1.4. Atom; Weighted Substitution

Exercises

CHAPTER 2/CONNECTIONS AND CONNECTIVE FORMULAS

2.1. Truth Values; Connection, Arity; Negation, Conjunction,
Disjunction, Implication, Deducibility

2.2. Connective Formula; Value, Tautology, Contradiction,
Deducibility

2.3. Formula in 7, /\ \/; Dual; Conjunctive and Disjunctive
Formulas

2.4. Completeness Lemma for Tautologies

2.5. Translation of the Completeness Lemma by Means of
Weighted Substitution

2.6. Active, Inactive Index or Atom; Reduction, Positive Connec-
tion, Alternating Connection

2.7. Set Closed under Formulation

Exercises

X1

@ ON N

13

17

21

24
27

31

33
36

42



VI

3.1

3.2.
3.3.
3.4.

3.5.

3.6.

3.7.
3.8.

COURSE OF MATHEMATICAL LOGIC

CHAPTER 3/RELATION, MULTIRELATION;
OPERATOR AND PREDICATE

Relation, Multirelation, Base, Arity; Concatenation; Restric-
tion and Extension

[somorphism, Automorphism, Embedding, Age
Deducibility of Relations

Operator, Predicate, Predicarity and Arity; Model; Selector,
+ and — Operators, Identifier, Connector, Rank-Changer,
Dilator

Deducibility of Operators; Composite Operator; Image and
Inverse Image of a Class

Active or Inactive Index; Quantifier; Composite Quantifier
Composite of Quantifier and Connector

Composite of Quantifier and Rank-Changer

Exercises

4.1.
4.2.
4.3.
4.4.
4.5.

4.6.

4.7.
4.8.

CHAPTER 4/LOCAL ISOMORPHISM;
FREE OPERATOR AND FREE FORMULA

Local Isomorphism; Local Automorphism

Free Interpretability

Free Operator

Compactness Lemma

Active or Inactive Predicate; the Operators % and #2;
Interpolation Lemma

Free Formula, Arity, Predicate, Value; Thesis, Antithesis, De-
duction; Image of a Free Formula under a Mapping
Completeness Lemma for Free Theses

Universal Class

Exercises

CHAPTER 5/FORMULA, OPERATOR, LOGICAL CLASS AND

47
51
55

57

60
62
65
68

74

79
81
84
88

89

91
96
98

104

LOGICAL EQUIVALENCE; DENUMERABLE-MODEL THEOREM

5.1.

Logical Formula; Arity, Predicate; Bound, Prenex and
Canonical Formulas, Free and Bound Indices

110



5.2

5.3.

5.4.
5.5.
5.6.
5.7.

TABLE OF CONTENTS

Logical Operator, Value, Representation by a Prenex
Formula, Active and Inactive Indices

Thesis, Antithesis, Explicit Thesis, Deduction, Transform of
a Formula under a Mapping

Model of a Bound Formula, Logical Class

Logical Class: Case of Sets and Unary Multirelations
Logical Equivalence ; Denumerable-Model Theorem
Embedding Logical Class; Compactness

Exercises

VII

112

116
121
124
127
132

135

CHAPTER 6/COMPLETENESS AND INTERPOLATION THEOREMS

6.1. Instance, Deployment, Deployed Form, Return Number,
Renewal Rank

6.2. Every Deployed Form of a Formula P is Equideducible
from P

6.3. Completeness Theorem

6.4. Lemmas on Deployment

6.5. Completed Deployment, Bi-Instance

6.6. Flexible Deployed Form

6.7. Interpolation Theorem

Exercises

CHAPTER 7/INTERPRETABILITY OF RELATIONS

7.1. Interpretability ; General Considerations

7.2. Interpretability by Sum and Product of Natural Numbers;
Arithmetical Relation

7.3. Interpretability of the Set of Natural Numbers by the Sum
and Product of Integers, of Rationals, of Reals

7.4. Finitely Axiomatizable Multirelation

7.5. Interpretability Theorem

Exercises

REFERENCES

INDEX

138

141
142
144
145
149
152

155

158

161

165
169
173

176

178
185



